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Summary

The ARMermelator board has been conceived as a low cost, low power, general purpose embedded
board targeted for OEM development and integration. It has been designed to take advantage of the
ARM7TDMI architecture and reconfigurable logic using an Atmel AT91 processor and a Xilinx FPGA.

This guide will get you started programming your ARMermelator board using RedBoot and the eCos
operating system.

Knowing your ARMermelator

The block diagram of the ARMermelator board is shown in Figure 1.
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Figure 1: ARMermelator block diagram
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Figure 2 shows the top view of the ARMermelator board.
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Figure 2: ARMermelator (top view)

On the top, the board contains the following main components:

1.

© 0 N o Uk W N

Vin power connector

Configuration jumpers

Linear regulator (optional)

DC/DC switching regulator

LEDs

Manual reset switch

Processor voltage supervisor

Clock crystal

Atmel AT9TM42800A ARM7TDMI microcontroller

10.Intel Advanced Boot Block flash memory
11.SRAM memory

12.Expansion port A (XPA)

13.Expansion port B (XPB)

Figure 3 shows the bottom view of the board.
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Figure 3: ARMermelator (bottom view)
Main components on the bottom of the board are:
1. Xilinx SpartanllE FPGA

2. Programmable oscillator

AT91M42800A microcontroller

Block diagram

Figure 4 shows a diagram of the Atmel AT91M42800A microcontroller. Refer to the AT91M42800A
datasheet for more information about the processor and the ARM documentation for details about the
ARM architecture.
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Figure 4: AT91M42800A block diagram
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Microcontroller pinout
Table 1 lists the AT91M42800A package pins and their associated signals.

P# Signal P# Signal P# Signal
1|/GND 32| D1 63 | PB14/TIOB2
2| GND 33|D2 64 | PB15/TCLK3
3| nLB/AO 34|D3 65| PB16/TIOA3
4 Al 35| VDDCORE 66 | PB17/TIOB3
5|A2 36 | VDDIO 67 | PB18/TCLK4
6| A3 37 |GND 68 | PB19/TIOA4
7| A4 38 | GND 69 | PB20/TIOB4
8| A5 39 D4 70| PB21/TCLK5
9| A6 40| D5 71| VDDCORE
10| A7 41|D6 72|VDDIO
11| A8 42| D7 73| GND
12|VDDIO 43| D8 74| GND
13| GND 44|D9 75| PB22/TIOAS
14| A9 45|/D10 76 | PB23/TIOB5
15|/ A10 46 D11 77 | PAO/IRQO
16| A11 47| D12 78 | PA1/IRQ1
17 | A12 48|VDDIO 79 | PA2/IRQ2
18| A13 49| GND 80 | PA3/IRQ3
19| A14 50 D13 81| PA4/FIQ

20| A15 51|/D14 82 | PA5/SCKO

21 A16 52 D15 83 | PA6/TXDO

22| A17 53 | PB6/TCLKO 84 |VDDIO

23 |A18 54 | PB7/TIOAO 85| GND

24 |VDDIO 55 | PB8/TIOBO 86 | PA7/RXDO

25 /GND 56 | PBO/TCLK1 87 | PA8/SCK1

26 |A19 57 |PB10/TIOA1 88 | PA9/TXD1/nTRI

27 | PB2/A20/CS7 58 |PB11/TIOB1 89| PAT0O/RXD1

28 | PB3/A21/CS6 59 |PB12/TCLK2 90 | PAT1/SPCKA

29 | PB4/A22/CS5 60 | VDDIO 91| PA12/MISOA

30| PB5/A23/CS4 61| GND 92 | PA13/MOSIA

31/D0 62 | PB13/TIOA2 93 | PA14/nPCSA0/NSSA
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P# Signal

P#

Signal

94| PA15/nPCSA1

112

MODEO

95| PA16/nPCSA2

113

XIN

96 | VDDIO

114

XOUuT

97| GND

115

GND

98 | PA17/nPCSA3

116

PLLRCA

99 | PA18/SPCKB

117

VDDPLL

100 | PAT19/MISOB

118

PLLRCB

101 | PA20/MOSIB

119

VDDPLL

102 | PA21/nPCSB0O/nSSB

120

VDDIO

103 | PA22/nPCSB1

121

GND

104 | PA23/nPCSB2

122

nWDOVF

105 | PA24/nPCSB3

123

PA27/BMS

106 | PA25/MCKO

124

MODE1

107 | VDDCORE

125

TMS

108 | VDDIO

126

TDI

109| GND

127

TDO

110 | GND

128

TCK

111 | PA26

Some of these signals have a dedicated use in the ARMermelator board.

Microcontroller signal description

129

nTRST

P# Signal
130 | nRST
131|PA28
132|VDDIO
133 | GND

134 | PA29/PME
135 | nWAIT
136 | nOE/NRD
137 | nWE/nWRO
138 | nUB/NnWR1
139|nCSO

140 | nCS1
141|PBO/nCS2
142 |PB1/nCS3
143 | VDDCORE

144 | VDDIO

Table 1 : Microcontroller pinout

Table 2 shows the AT91M42800A signal descriptions as stated in the processor datasheet.
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Module |Name Function Type |Active | Comments
EBI A[23:0] Address Bus Output All valid after reset
D[15:0] Data Bus I/0
CS[7:4] Chip Select Output | High | A23 - A20 after reset
nCS[3:0] Chip Select Output | Low
nWRO Lower Byte O Write Signal Output | Low Used in Byte Write option
nWR1 Lower Byte 1 Write Signal Output | Low Used in Byte Write option
nRD Read Signal Output | Low Used in Byte Write option
nWE Write Enable Output | Low Used in Byte Select option
nOE Output Enable Output | Low Used in Byte Select option
nUB Upper Byte Select (16-bit SRAM) | Output |Low | Used in Byte Select option
nLB Lower Byte Select (16-bit SRAM) | Output |Low | Used in Byte Select option
nWAIT Wait Input Input | Low
BMS Boot Mode Select Input Sampled during reset
PME Protect Mode Enable Input | High |PIO-controlled after reset
AlC IRQ[3:0] External Interrupt Request Input PIO-controlled after reset
FIQ Fast External Interrupt Request Input PIO-controlled after reset
TC TCLK[5:0] Timer External Clock Input PIO-controlled after reset
TIOA[5:0] Multi-purpose Timer /O Pin A I/0 PIO-controlled after reset
TIOBJ[5:0] Multi-purpose Timer I/O Pin B I/0 PIO-controlled after reset
USART SCK[1:0] External Serial Clock I/0 PIO-controlled after reset
TXD[1:0] Transmit Data Output Output PIO-controlled after reset
RXD[1:0] Receive Data Input Input PIO-controlled after reset
SPI SPCKA/SPCKB Clock I/0 PIO-controlled after reset
MISOA/MISOB Master In Slave Out I/0 PIO-controlled after reset
MOSIA/MOSIB Master Out Slave In I/0 PIO-controlled after reset
nSSA/nSSB Slave Select Input | Low PIO-controlled after reset
NPCSA[3:0)/nPCSB[3:0] | Peripheral Chip Selects Output | Low PIO-controlled after reset
PIO PA[29:0] Programmable I/0 Port A I/O Input after reset
PB[23:0] Programmable 1/O Port B I/O Input after reset
ST nWDOVF Watchdog Timer Overflow Output | Low Open drain
CLOCK XIN Oscillator Input or External Clock | Input
XOUuT Oscillator Output Output
PLLRCA RC Filter for PLL A Input
PLLRCB RC Filter for PLL B Input
MCKO Clock Output Output
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Module |Name Function Type |Active | Comments
Test & nRST Hardware Reset Input Input | Low Schmitt trigger
reset MODE[1:0] Mode Selection Input
JTAG/ICE | TMS Test Mode Select Input Schmitt trigger, internal pull-up
TDI Test Data In Input Schmitt trigger, internal pull-up
TDO Test Data Out Output
TCK Test Clock Input Schmitt trigger, internal pull-up
nTRST Test Reset Input Input |Low | Schmitt trigger, internal pull-up
Emulation |nTRI Tri-state Mode Enable Input |Low | Sampled during reset
Power VDDIO I/O Power Power
VDDCORE Core Power Power
VDDPLL PLL Power Power
GND Ground Ground
Table 2: Microcontroller signal description
Memory map

The following table displays the memory map of the AT91M42800A microcontroller.

Address Function [BR] Function [AR] Size Special

OxFFff_ffff 4MB
On-chip peripherals

Privileged, abort control

On-chip peripherals
OxffcO_0000 e

4MB [BR]
1/4/16/64MB [AR]

@Xffbf_ffff Abort control [AR]

0x0040_0000

Reserved

Ox003f_ffff 1™MB

0x0030_0000

Reserved

Ox002f_ffff T™MB
Reserved on-chip device Reserved on-chip device

0x0020_0000

Ox001f_ffff T™MB

Reserved on-chip device Reserved on-chip device

0x0010_0000

Ox000f_ffff T™B

0x0000_0000

Table 3: AT91MA42800A memory map

Note that there are two memory spaces, one before the cancel remap command (BR) and one after it
(AR). The AT91M42800A comes out of reset with memory spaces remapped to allow proper device
initialization using a non-volatile memory at chip select 0 (connected to nCSO signal). The ARM
architecture has a hard-coded exception vector table at address 0x0000_0000, so in order to permit
dynamic exception vectors, stacks and code execution from the fast internal memory, the remap can be
canceled to place the on-chip SRAM beginning at address 0x0000_0000. The cancel remap command
also enables the other chip select memory spaces if they are enabled in the external bus interface (EBI)
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configuration registers.

Peripheral memory map

Table 4 lists the memory map of the internal peripherals of the AT91M42800A microcontroller. As with
most controller units, peripherals are configured and managed using registers at specific addresses. The
ARMermelator code distribution contains C macros and definitions for register locations and values that
follow the name convention used in the AT91M42800A datasheet.

aoan001 (v1.4) July 18, 2004 9
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Address Peripheral Name Size

Oxffff_ffff
AIC Advanced Interrupt Controller 4kB

Oxffff_foOO

Oxffff_efff
Reserved 16kB

Oxffff_co00

Oxffff_bfff
ST System Timer 16kB

Oxffff_8000

Oxffff_7fff
PMC Power Management Controller 16kB

Oxffff_4000

Oxffff_3fff
PIOB Parallel 10 Controller B 16kB

Oxffff_0000

Oxfffe ffff
PIOA Parallel 10 Controller A 16kB

Oxfffe_cOO0O

Oxfffe_bfff
Reserved 16kB

Oxfffd_8000

Oxfffd_7fff
TC1 Timer Counter 1 16kB

Oxfffd_4000

Oxfffd_3fff
TCO Timer Counter 0 16kB

Oxfffd_0000

Oxfffc_ffff
SPIB SPI B 16kB

Oxfffc_coOO0O

Oxfffc_bfff
SPIA SPI A 16kB

Oxfffc_8000

Oxfffc_7fff
USART1 USART 1 16kB

Oxfffc_4000

Oxfffc_3fff
USARTO USART O 16kB

Oxfffc_0000

Oxfffb_ffff
Reserved 16kB

Oxfffo_4000

OxfffO_3fff
SF Special Function 16kB

Oxfffo_0000

Oxffef ffff
Reserved 16kB

Oxffe®_4000

Oxffe@ _3fff
EBI External Bus Interface 16kB

Oxffe®_0000

Oxffdf_ffff
Reserved 16kB

Oxffdo_0000

Table 4: Peripheral memory map

10
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Jumpers

Figure 5 shows the board configuration jumpers.

MDO
MD1
BMS
PME
TRI
GMO
GM2
FWP 1
Figure 5: Jumpers

N W & un|lo| |0

1. MD[1:0] Mode pins (NPD)

These normally pulled-down pins control the operating mode of the microcontroller. Refer to the
AT91M42800A datasheet for more information.

MD[1:0] | Operating mode

00 Normal operating mode (internal crystal oscillator)
01 Normal operating mode (external XIN clock)

10 Boundary scan mode

11 Reserved

2. BMS - Boot Mode Select (NPD)

BMS is normally pulled-down. It selects the data width of the boot memory, connected to chip-select
nCSO0.

The ARMermelator board has been designed to use 16-bit wide Intel Advanced Boot Block Flash memory.
This jumper could be used to boot from an external device with a different data bus width when the
main Flash memory is not populated.

BMS | Boot memory

0 16-bit memory

1 8-bit memory

3. PME - Protected Memory Enable (NPD)

The normally pulled down PME signal controls the peripheral protect mode. Any attempt to access the
peripheral space when protection is enabled will result in the ARM core aborting the bus transfer. Refer
to the AT91M42800A datasheet for more information.
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PME | Boot memory
0 PME disabled
1 PME enabled

4. TRI - Tristate (NPU)

The TRI jumper may be used to control the nTRI signal of the microcontroller. When pulled down, the
microcontroller outputs are tri-stated at reset. This operating mode is commonly used to connect an in-
circuit emulator (ICE) to the board. In the ARMermelator, this signal could also be used by the FPGA to
take control of the board.

This signal is shared with TXD1 and is sampled at reset.

5. GM[2,0] - FPGA Configuration Mode (NPU)

These jumpers are used to select the configuration mode of the FPGA. Without installed jumpers, the
default is slave serial mode without pre-configuration pull-ups.

The FPGA configuration is done by the microcontroller or an external controller connected to the shared
programmable 10 pins (IOB set). JTAG configuration is always possible through the FPGA JTAG pins.

GMO Configuration mode
0 Slave parallel (SelectMAP)
1 Slave serial

GM2 Pre-configuration pull-ups
0 Enabled
1 Disabled

6. FWP - Flash Write Protect (NPU)

This jumper controls the Flash write protect pin of the Flash memory. When FWP is down the Flash
memory contents cannot be overwritten. FWP is normally pulled-up.

LEDs

The ARMermelator board has 4 LEDs (2 independent bi-color LEDs). They are used to indicate board
power, board reset, and user programmable functions if SCK signals are not used.

LEDs are arranged in the following order:

LED name Color |Details

Green LED Green | MCU PA5, shared with SCKO
Red LED Red MCU PAS8, shared with SCK1
Reset LED Green |Connected to nRST line
Power-on LED | Yellow | Connected to +3.3V power
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External memories

ROM

Intel Advanced Boot Block in TSOP48(l) package is used to store non-volatile program memory and data.
This memory provides lockable 64kB blocks, finer grained 8kB boot blocks, a minimum of 100k erase
cycles and device identifiers. The ARMermelator board can support up to 16MB of Flash memory at chip-
select nCSO.

RAM

The ARMermelator board has been designed to allow up to 1MB of standard asynchronous static RAM in
the TSOP44(ll) package. External SRAM is connected to chip-select nCS1.

FPGA

One of the main characteristics of the ARMermelator board is that it has been conceived to take
advantage of the benefits of reconfigurable logic. This provides endless possibilities for device integration,
hardware acceleration and special function implementation.

Both Xilinx XC2S50E and XC2S100E SpartanllE devices in the TQFP144 package are usable. The board
has been carefully designed to provide optimum architecture flexibility regarding microcontroller and
FPGA usage.

FPGA pinout
Table 5 shows how the board signals are mapped to the FPGA pins.
P# Signal Alternate Location P# Signal Alternate Location
3|SCKO XPA 21| D7 XPB
4| TXDO XPA 22| D6 XPB
5|RXDO XPA 23| D5 XPB
6| SCK1 XPA 24| D4 XPB
7| TXD1 XPA 26| D3 XPB
8|RXD1 XPA 27 | D2 XPB
10(D15 XPB 28 D1 XPB
11|D14 XPB 29 DO XPB
12|D13 XPB 30 A23 XPB
13|D12 XPB 31/ A22 XPB
14 (D11 XPB 32| A21 XPB
15/D10 XPB 38| A20 XPB
18 D9 XPB 39| A19 XPB
20|D8 XPB 40| A18 XPB
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P# Signal Alternate Location P# Signal Alternate Location
41| A17 XPB 86 |10B11 D4 XPA
42 | A16 XPB 87 | nWAIT XPB
43 | A15 XPB 89 | PA29/PME Jumper
44| A4 XPB 92 [ nRST XPA, XPB
47 |A13 XPB 93 | nWDOVF XPB
48 | A12 XPB 94|10B12 D3 XPA
49| A1 XPB 95/10B13 XPA
50 10B2 DLL1 XPA 96 | I0A12 XPA
52| CLKX GCK1 XPA 97 | I0A11 XPA
55 MCKO GCKO XPB 98 I10B13 D2 XPA
56 |10B3 DLLO XPA 100|10B14 D1 XPA
57 A10 XPB 101|10A10 XPA
58| A9 XPB 102 | I0A9 XPA
59| A8 XPB 103 | I0A8 XPA
60 | A7 XPB 104 10B17 XPA
63| A6 XPB 105|10B15 DIN/DO XPA
64 | A5 XPB 106 | IOB5 DOUT/BUSY | XPA
65 A4 XPB 112 |10B6 nCS XPA
66 | A3 XPB 113 |10B7 nWRITE XPA
67 |A2 XPB 114 | I0A7 XPA
68 | A1 XPB 115|10A6 XPA
69 | A0 XPB 116 | IOAS XPA
7410B16 nINIT XPA 117 | I0A4 XPA
75|10B8 D7 XPA 118 |10A3 XPA
76 |nCS3 XPB 121|10A2 XPA
77 |nCS2 XPB 122 | I10A1 XPA
78 | nCS1 XPB 123 | I0A0 XPA
79 |nCSO XPB 124 |10B4 XPA
80|10B9 D6 XPA 125|10BO DLL2 XPA
82|I0B10 D5 XPA 126 | CLK1 GCK2 XPA
83 nUB XPB 129| CLKO GCK3 XPA
84| nWE XPB 131|10B1 DLL3 XPA
85| nOE XPB 132 FIQ XPB

14
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P# Signal Alternate Location P# Signal Alternate Location
133 |IRQ3 XPB 37| GM2 M2 Jumper
134 | IRQ2 XPB 107|(I0OB17) CCLK XPA
137 | IRQ1 XPB 111 GA_TDI XPA
138|IRQ0O XPB 109 | GA_TDO XPA
139 |[EK_SCL GA-EK 2| GA_TMS XPA
140 |[EK_SDA GA-EK 143 | GA_TCK XPA
141 |EK_CTRL1 GA-EK ]
Table 5: FPGA pinout
142 |EK_CTRLO GA-EK '
A DONE GAMC Name convention:

|GA . «  GA: gate array (FPGA)
73 | GA_nPROG GA-MC «  MC: microcontroller
35| GMO MO Jumper - XPA, XPB: expansion ports

+ EK: programmable clock oscillator
33 M1 N/A

Note that some signals have alternate functions. Refer to the SpartanllE datasheet for FPGA design,
configuration and usage information.

Some board signals shared between the microcontroller, FPFGA and programmable clock oscillator are not
exported through the expansion ports. These are:

«  DONE, nPROGRAM: control the FPGA configuration by the microcontroller (slave serial or slave parallel
modes).

« SCL, SDA, CTRL[1:0]: programmable clock oscillator configuration and control signals.

Since FPGA master configuration is not possible, M1 pin has been left unconnected.

Expansion ports

The ARMermelator contains two expansion ports A and B, labeled XPA and XPB respectively. These
expansion ports use 0.079” (2mm) pitch headers separated a distance of 1.78” (45.21mm).

Expansion port A provides peripheral 10, board clocks, microcontroller JTAG/ICE signals and FPGA
configuration pins. Expansion port B provides the address and data bus, bus control signals and
interrupts.

Expansion port A (XPA)

Figure 6 illustrates the pinout of the XPA connector.
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The following group of signals are available on XPA:

LEDR

GA_DLX2 I10BO 29 30 I0B1 GA_DLX3

GA_DLX1 I10B2 31 32 I0B3 GA_DLX®

I10B4 33 34 I0B5 GA_DOUT

GA_nCS I10B6 35 36 I0B7 GA_nWR
GA_D7 I10B8 37 38 I0B9 GA_D6
GA_D5 I10B10© 39 40 I0B11 GA_D4
GA_D3 I0B12 41 42 I0B13 GA_D2
GA_D1 I0B14 43 44 I0B15 GA_DO

GA_nINIT I0B16 45 46 I10B17 GA_CCLK

Figure 6: Expansion port A (XPA)

Power signals: VEXT (external voltage input), +3.3V (regulated +3.3V), GND (ground)
Microcontroller JTAG/ICE: nTRST, TCK, TMS, TDO, TDI
FPGA JTAG: TCK, TMS, TDI, TDO

External board JTAG: TDO, TDI

Microcontroller mode pins: MODEO, MODE1
Board clocks: XIN (1), CLKX (1), CLKO (O), CLK1 (O)
USARTs: SCKO, TXDO, RXDQ, SCK1, TXD1, RXD1
PIOs: IOA[13:0], I0B[17:0] (MCU PIO A and PIO B)

16
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« Reset: nRST
SCKO and SCK1 are shared with the board LEDs.

The layout of microcontroller JTAG/ICE, FPGA JTAG and external board JTAG signals was designed to
allow daisy chaining of devices in a JTAG boundary-scan mode fashion. Also, nTRST has been placed
contiguous to nRST to ease shunting if both signals need to be asserted simultaneously.

In their alternate function, IOB signals are used to configure the FPGA in slave serial or slave parallel
(SelectMAP) mode. After FPGA configuration the shared signals may be used for other purpose. FPGA
clock DLL deskew signals are shared with the I0B[3:0] pins.

If the programmable oscillator is present, its clock outputs CLKO and CLK1 are available on XPA. CLX is
an external clock input connected to FPGA global clock 1 net. The XIN input has been exported to admit
an external clock input to the microcontroller, in which case the internal crystal oscillator must be
bypassed (using the MODE pins).

Caution

Care must be taken with the XIN pin. This pin is connected directly to the microcontroller
input of the crystal oscillator optimized for a 32.768kHz crystal. Avoid any noise or stray
capacitance on XIN when using the 32.768kHz crystal because it will affect correct oscillator
operation.

Expansion port B (XPB)

Expansion port B layout is shown on Figure 7.
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D15 5 6 D14
D13 7 8 D12
D11 9 10 D10
D9 11 12 D8
D7 13 14 D6
D5 15 16 D4
D3 17 18 D2

50 nWAIT
52 nOE
54 nWE
56 nUB
58 nWDOVF
60 nRST

Figure 7: Expansion port B (XPB)

The following set of signals are available on XPB:
«  Power signals: VEXT (external voltage input), +3.3V (regulated +3.3V), GND (ground)

- Data bus: D[15:0]

« Address bus: A[23:0]

+ Interrupt requests: IRQ[3:0] and FIQ (ARM fast interrupt request)

+ Bus control: chip-selects nCS[3:0], nWAIT, nOE, nWE, nUB

+ Reset: nRST and nWDOVF

« Master clock output: MCKO

The board Flash memory is connected to signal nCSO and the external SRAM is tied to nCS1. The external

18 a0an001 (v1.4) July 18, 2004



ARMermelator Quick Start Guide JARMoid

bus must be configured appropriately through the EBI module registers in the microcontroller to allow
external memories and memory-mapped peripherals using chip-selects and/or address decoding. Refer to
the AT91M42800A datasheet for details.

nWDOVF is the watchdog overflow output. It can be used to alert the system that the watchdog has
expired and to perform a global reset.

If enabled, the master clock output signal will output the internal clock from the microcontroller.

Board power

For integration flexibility, the ARMermelator board was designed to allow different power supply
configurations. These configurations are selected during factory assembly depending on how the device
will be used upon user requirement.

The power supply system consists of a linear requlator (LM7717 or similar) and an efficient switching
regulator (MAX1765). The latter has an integrated LDO regulator for FPGA core voltage generation.

Warning

Depending on the power configuration of your board, it accepts different voltage input
ranges. Always verify the DC input voltage before powering the device to avoid the risk of
damaging it.

Possible power configurations are:

1. Step-up DC/DC, +3.3V and +1.8V generation

In this configuration the system accepts a +1V to +3.5V input and generates the main +3.3V supply and
FPGA core +1.8V using the switching regulator. The linear regulator is not populated.

Total power consumption is 800mA @ +3.3V. The FPGA core voltage is generated with the MAX1765
LDO regulator and can supply a maximum of 500mA in steady state. This supply is derived from the
+3.3V supply.

2. Step-up DC/DC +1.8V, regulated +3.3V (independent supplies)

The linear regulator is used to generate the +3.3V supply, while the switching regulator generates +1.8V
efficiently. This configuration allows as much current the linear regulator can source for the +3.3V supply.

DC input voltage range for this mode is +3.5V to +5.5V.

3. Regulators for +1.8V and +3.3V (chained supplies)

This mode derives the +1.8V supply from the linear regulator's +3.3V supply. The purpose of this
configuration is to allow extended DC voltage input.
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Caution

As with any power supply, care must be taken to satisfy the linear regulator's electrical and
thermal requirements.

4, Stand-alone +3.3V

When the FPGA is not present in the board, the +1.8V supply is not needed. This low cost configuration
uses the linear regulator for dropout +3.3V generation and the switching regulator is not populated.

Connector polarity

Figure 8 shows the voltage polarity of the power connector in the ARMermelator board.

GND
VIN

Figure 8: Connector polarity

Reset considerations

The processor supervisor takes care of proper board initialization holding the reset line (nNRST signal)
down for approximately 800ms after power-up.

The manual reset switch allows to reset the board bringing the reset line directly and momentarily to
ground. The open-drain output of the voltage supervisor makes this possible. The reset switch is
debounced with an RC filter.

JTAG/ICE

The ARM7TDMI architecture provides an embedded ICE debug interface that uses the JTAG port of the
processor (EmbeddedICE/RT interface). Through this interface it is possible to halt the processor, examine
its registers, step through program code, etc.

ARM suggests a standard 20-pin debug pod connection between the host system and the target system
being tested, as shown in Figure 9. Since the ARMermelator was designed for a minimum integration
footprint, it needs an adapter to connect it to a debug pod.
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nRST 15

Figure 9: ARM JTAG/ICE connector

The AMLprogrammer (Figure 10) board aids in the ARMermelator debugging process adapting its
expansion ports to the standard ARM debug interface.

Figure 10: AMLprogrammer

It also provides two RS232 transceivers connected to the microcontroller UART signals and 6-pin MiniDIN
connectors. The pinout of each connector is shown in Figure 11.

RXD

Figure 11: AMLprogrgmmer RS232 pinout

The AMLprogrammer features a second 10-pin header that exports the FPGA JTAG signals as illustrated
in Figure 12.

Figure 12: JTAG connector

10
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Figure 13 illustrates the correct way to insert an ARM JTAG/ICE pod in the AMLprogrammer board. Note
that the #1 pins of both JTAG and JTAG/ICE headers face outwards. The AMLprogrammer must be
inserted such that the RS232 MiniDIN connectors are placed above the ARMermelator board
microcontroller and the JTAG and JTAG/ICE pins are contiguous to the ARMermelator board jumpers.

[eXeNeNoXNe)
30000 @

. RS232A

000000000

JTAG/ICE
RS232B

©
Figure 13: JTAG/ICE pod insertion
The AMLprogrammer also features two extra jumpers:

0000000000

fo}

« The RSTC jumper chains the board reset signal with the nTRST JTAG/ICE reset signal. This allows a
global reset to initialize and synchronize both the in-circuit emulator and the microcontroller.

+ The SCEN jumper disables the RS232 transceivers tri-stating the driver inputs connected to the
microcontroller RXD pins. This is useful if the AMLprogrammer is going to be used only as a JTAG/ICE

adapter and other peripheral will control the RXD pins, or they will be configured as outputs by the
microcontroller.

Board dimensions

For reference, Figures 14 and 15 illustrate the ARMermelator board and module mechanical dimensions,
expressed in mils (1/1000").
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Figure 14: ARMermelator board dimensions
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Figure 15: ARMermelator module dimensions
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Developing with the ARMermelator

Preliminaries

The distribution CDROM contains all the necessary software tools and applications to develop with the
ARMermelator. The CDROM contains:

«  GNUARM toolchain (includes GNU compilers and tools like Insight/GDB debugger)
« eCos distribution + ARMermelator patches (am/)

+ Eclipse IDE

+ Macraigor's OCDLibRemote proxy

«  Xilinx WebPACK ISE

« Atmel and Xilinx documentation

This guide will show you step-by-step ARMermelator development examples with RedBoot and eCos. The
examples have been compiled in MS Windows under the Cygwin environment. It is assumed that the
GNUARM toolchain and ARMermelator eCos distribution have been already installed in your system.

RedBoot

RedBoot is the RedHat bootstrap environment. RedBoot uses a minimal eCos footprint and is integrated
in the eCos distribution as a standard template.

RedBoot configuration

This guide will use the graphical eCos Configuration Tool for RedBoot and eCos configuration. This tool
usually resides in the tools/bin subdirectory of the eCos distribution (the repository). The tool allows
the user to specify eCos parameters and options in an intuitive way.

On startup, the tool window will look like in the following figure:
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.- untitled - eCos Configuration Tool
File Edit Yiew Build Tools Help

0O = i N2 7

| ] Coniiguiation]
+ [_1 Global build options
S

&0
7 2l

3
g
ql

=

ET L]

5 eCos HAL

5 170 sub-spstem

& Senial device divers

& Infrastructure

5 eCos kemel

5 Dynamic memary allocation
% 150 C and POSIX infrastucture
% 150 Clibrary

Y Math ibram

% wallclock devics

T
T
T
T
T
T
T
T
T
T
T
¥ ’é' Common error code support

|~
w

Ttem | Corflick

| Propel

4

™

Property | Yalue

URL ref jecos-ref hkml

<

The root node for all configurable items

Ready

Mo conflicks

If this is your first time you work with the configuration tool, you must configure the tools path:

Select the menu Tools->Paths->Build Tools..., enter the path of your GNUARM toolchain binaries

and press OK:

i+ Build Tools Path

Enter the location of the am-elf build tools
folder. *Y'ou can type in a path or uze the
Browse button to navigate to a folder.

Lancel

Browse. ..

JIe

Now enter the path of your user tools selecting the menu Tools->Paths->User Tools...

OK:

and press
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.- User Tools Path

Enter the location of the user taoks folder,
which should contain cat and lz. Y'ou can type in =
a path or uge the Browse button to navigate to a
folder. LCancel
Browse. ..
=l

In this case we are using the Cygwin environment. The configuration tool needs to know where to find
tools like make to build the eCos libraries and executables.

We will now use an eCos pre-defined template to configure a RedBoot image for the ARMermelator
board. Select the menu Build->Templates. .. and the next pop-up window should appear:

.- lemplates

Hardware

The aml target provides the packages needed to min eCos on an
ARMaid ARKMermelator board (AT 91428004

Packages

redboot ﬂ |current j ok
Thiz iz the RedBoot configuration, uzed when LCancel

building the RedBoat environment.

Packages in selected template:

ARM common HAL A
ARMoid ARMermelator board (AT 31M428004)

Atmel AT senial device driver

Atmnel AT wariant HAL

CRC support

FLASH memary support for ARMoid ARMermelatar AT 31428004

Generic FLASH memory support for Intel 28F«xx Flash parts w

In this pop-up select the “ARMoid ARMermelator board (AT91M42800A)"” choice from the Hardware
options and the “redboot” package from the Packages list.

Now click OK. The configuration tool checks for dependencies required by the package and resolves
conflicts between them recursively. Click on the Continue button to accept the solutions proposed by the
configuration tool.

It is time now to configure the package we selected with our custom options. First, we are trying to build
a resident RedBoot, so it must be located in ROM. Open the “eCos HAL" branch in the Configuration
tree, then select “ARM architecture” and “Atmel AT91 variant HAL". For the “Startup type” option
choose “ROM”. Again, the configuration tool will check dependencies for you. Click on Continue to
resolve them.

The default options of the “redboot” package include the exec command in the “Build Redboot ROM
ELF image” options of the “Redboot ROM monitor” node. This command is used to execute non-eCos
applications with optional initialization parameters (like a Linux kernel). In our case this command is not
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needed so it must be opted out. Uncheck the “Include exec command” option under the “Build Redboot
ROM ELF image branch” node.

The configuration process for this example is now ready. You must save the configuration in an
appropriate place. We suggest you to create an empty subdirectory in your favorite code repository since

the configuration tool will build the application images relative to where you store eCos the configuration
file (ECC extension). In our case, we have named our configuration “redboot”.

Building RedBoot

We are now ready to compile our RedBoot image. From the menu bar, select the Build->Generate

Build Tree option. The configuration tool will create the following subdirectories relative to the
redboot.ecc ECC configuration file:

Directory Description

redboot_build |Stores object files of the build process
redboot_install

Contains the images, libraries, include files and other necessary files to use the
compiled eCos application.

redboot_mlt

Used to store memory layouts to generate targets with different memory layouts.

Now select the menu Build->Library (F7) and the compiling process will begin. Once the build
process is finished, your tool window will look like the next figure:
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.- redboot - eCos Configuration Tool
File Edit Yiew Build Tools Help

0O & i+ K? @
[T Process all exceptions with the eCi A Trem | CorFlict | Praper
[T Support GDB thread operations vic
=
[T Acocept exceptions and irg's ocour
[T Preserve svi spsr before returning Al >
.E:'-] . Property | Yalug ~
=1 Atmel ATS1 v.anant HAL URL ref fthe-ecos-hardware-abstr action-lave
EE ATST variant used t428004 Fil= E:{CvSlecos|amliredbaat_installincluds'
+ [_1 Reaktime clock constants Macra C¥G_HAL_STARTUR
At by RObFAM Yalue ROMRAM
|::] CPU clock speed 32763000 Default RAM B
El’-j < x
@ Debug serial port 0 Wwhen targetting the AT91 EBxx eval board it is possible to
@{] build the system for either Rak bootstrap or ROM bootstrap(z).
EE Diagnostic serial port baud rate 28400 Select ram' when building pragrams to load into BAM using
EE GOB serial part baud rate 20400 gnhoarFI delbug softwar_e such as Angel or eC_os _GDB st_ubs. ]
“. elect tom' when building a stand-alone application which wil
. =2 ARMoid ARMemelator AT31k be_ put inta ROM. Using HDMHAM will a_IIow the program to
= Infrastructure exigt in ROM, but be copied to Rat during startup.
=1 %% Redboot ROM moritor
W Include suppart for ELF file format
+ W Buid Redboot ROM ELF image
+ [0 Redboot for 4RM options
+ [ Redboot HAL options
# 45 150 C and POSIX infrastucture
£ > v

make 1] Entenng directary Fecos-ef/L0 o fecossamlredboot_Buldshals s atd Aardcurent’

arm-elf-objcopy -stip-debug fecos-e/CWS /ecos/aml/redboat_install/bin/redboat. elf fecos-e/CY'S /ecos/aml/redboot_install/bin/redboat.i |mg :
arm-elf-objcopy -0 srec fecoz-e/CWS fecosdamliredboat_install/binradboot.elf fecos-e/CWS fecos/amlfredbaat_install/bin/redbaoat. srec
armel-objcopy -0 binary fecos-e/CWS fecos/aml/redboat_install/bin/redboot. elf fecos-e/CWS fecos/amlfredboct_install/bin/redbant. bin
make[1]: Leaving directory *fecos-e/CVS fecozdaml/redboot_build/hal/armn at31 Asar/current!

build finizhed

make: Leaving directory “fecos-e/CYS /ecosz/aml/redboot_build'

Ready Mo conflicks

Check out the redboot_install/bin directory. The files listed in this table should be there:

File name Description

redboot.bin |Pure code binary image file

redboot.elf |ELFimage file

redboot.img |ELF image file without debugging symbols

redboot.srec Image in S-record format

Also, the next files must be located in redboot_install/1lib:

File name | Description

extras.o Required extra object files for the current package
libextras.a

libtarget.a|Main package library file

target.1ld |Package linker script

vectors.o | Exception vectors and startup code

version.o |Version information
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The redboot_install/include file contains automatically generated target header files. customized
with the package configuration options.

The build process is now complete. We will write the RedBoot binary image to the ARMermelator Flash
memory.

Remote debugger

This example uses Macraigor's OCDLibRemote GDB proxy debugger to connect the ARMermelator board
with the host PC using a wiggler-like debug interface. Basically, the debug interface adapts the signal
voltage levels of the 20-pin JTAG/ICE header in the AMLprogrammer to the voltage levels of the parallel
port in the PC. The OCDLibRemote debugger also supports other debug adapters. You can also use
another third party debugger supporting the EmbeddedICE/RT interface.

To start the debugger, in a shell window type:
OcdLibRemote -c ARM7 -d WIGGLER &

wm- Y - F

-

phleyerableyer ~

$ OcdLibRemote -c ARM7 -d WIGGLER J
ocdlibremote 2.01: WIGGLER wia LPT 1 at speed : 1
OTaG SDO <—| CPU1) ARMF : listening on port 8888 |<- 1TAG SDI

Tip

The OCDLibRemote proxy debugger exits every time GDB exits. You can instruct the shell to
f always restart the debugger easily with the following command:

while true; do OcdLibRemote -c ARM7 -d WIGGLER:; done [

You can also put that command in a custom script. When your debugging session ends,
cancel the while loop with Ctrl+C.

Flasher application

We will now build the flasher application and download it to the board in order to write the RedBoot
image to the Flash of the ARMermelator.
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The ARMoid distribution contains a directory called tools. In this directory you will find board support
utilities like the amlboot Xmodem bootloader and the amlclear zero-boot block eraser. These are very
simple utilities that help programming and bootstrapping the board for the first time or when there is no
initialization code in the Flash memory.

amlboot

When the processor comes out from reset, only the internal 8kB RAM and the memory space at chip-
select nCSO are enabled by default. The processor has been designed to boot from this latter memory
space, so the device at chip-select nCSO and the internal RAM are “remapped” after reset to addresses
0x0000_0000 and 0x0030_0000 respectively. In the ARMermelator board the Flash memory is connected
to chip select nCSO. Evidently, if the Flash memory is clean there will be no initialization code executed
and the board will not be able to boot.

The eCos/RedBoot environment has been designed to initialize its targets properly and to execute either
from ROM or RAM. However, a typical RedBoot configuration has a code memory footprint near 50kB.
The ARMermelator's AT91M42800A processor has only 8kB of internal RAM. Thus, a small middleware
utility is needed to initialize the board adequately and to be able to download programs as RedBoot to
the board memories.

The amlboot utility has been designed to run in the limited internal RAM space of the AT91M42800A. It
loads and executes at address 0x0030_0000 while the stack is located at the top of the internal RAM. Its
main job is to receive a program via the Xmodem protocol and write it to the Flash memory beginning at
offset 0x0000_0000.

amiclear

If there is a valid program stored in the Flash, it will commonly perform processor initialization including
the remap command. This means that the internal memory is going to be relocated to absolute address
0x0000_0000 and the Flash memory will begin elsewhere. The amliclear utility loads at address
0x0000_0000 and clears the first block of the Flash memory, assuming it has been located at address
0x0100_0000. When the board is reset it will no longer perform a remap command and it will be
possible to load the amlboot utility in the internal RAM at the usual address 0x0030_0000.

Note

Most probably your board was shipped from factory with RedBoot pre-programmed in its
Flash memory. It is important for you to know how to debug and reprogram your board in
case the RedBoot image gets corrupted by awry code, or if you wish to modify the RedBoot
options or even install a completely different program at the boot location.

To build the amlboot application change to the ARMoid utilities directory and type:
make amlboot.elf [mef

The 1ibao.a and libarch.a libraries and the amlboot.elf application will be compiled:
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W rercnaminocs

-

phleyer@bleyer fefowssaml tools
4 make amlboot.elf

cd ..; make

ake[1]: Entering directory °Jecos-efcvs/aml’

arm-elf-gcc -mcpusarmftdmi -nthumb -nthumb-interwork -g -02  -wWall -Wcast-align
-fwerbose-asm -I. -c -0 ao/abb.o aofabb.c

arm-elf-ar v libao.a ao/abb.o

arm-elf-ar: creating libao.a

a - ao/abh.o

arm-elf-gcc -mcpu=arm7tdmi -mthumb -nthumb-interwork -g -02  -Wall -Wcast-align
-fwerbose-asm -I. -c -0 an/ga.o aofga.c

arm-elf-ar rv libao.a aofga.o —
a - ao/ga.o

arm-elf-gcc -mcpu=armftdmi -nthumb -nrthumb-interwork -g -02  -wWall -Wcast-align
-fwerbose-asm -I. -c -0 ao/shprintf.o ac/snprintf.c

arm-elf-ar rv libao.a ao/snprintf.o

a - ao/snprintf.o

arm-elf-gcc -mcpu=armftdmi -nthumb -nthumb-1interwork -g -02  -wWall -Wcast-align
-fwerbose-asm -I. -C -0 ao/xm.o ao/=m.c

arm-elf-ar vy libao.a ao/=m.o

a - ao/=m.o

arm-elf-gcc -mcpu=armftdmi -nthumb -nthumb-interwork -g -02  -Wall -Wcast-align
-fwerbose-asm -I. -c -o arch/ga.o archfga.c

arm-elf-ar v libarch.a arch/fga.o

arm-elf-ar: creating libarch.a

a - arch/ga.o

arm-elf-gcc -mcpu=arm7tdmi -mthumb -nthumb-interwork -g -02  -Wall -Wcast-align
-fwerbose-asm -I. -c -o arch/io.o0 arch/fdo.c

arm-elf-ar rv libarch.a arch/io.o

a - arch/io.0

arm-elf-gcc -mcpu=armftdmi -nthumb -nmthumb-interwork  -g -02  -wWall -Wcast-align
-fwerbose-asm -I. -c -0 arch/pmc.o arch/pmc.c

arm-elf-ar rv libarch.a arch/pmc.o

a - arch/pmc.o

arm-elf-gcc -mcpu=armftdmi -nthumb -nthumb-1interwork -g -02  -wWall -Wcast-align

-fwerbose-asm -I. -c -o arch/fus.o archfus.c

arm-elf-ar v libarch.a archfus.o

a - archfus.o

rm arch/pmc.o ao/ga.o arch/ga.o archfus.o arch/io.0 ao/xm.o ao/abb.o ao/snprintf

.0
ake[1]: Leawing directory ~fecos-e/fcws/aml’
arm-elf-gcc -mcpu=armftdm —nmthumb —nthumb-1nterwork
-fwerbose-asm -I.. -c -0 amlboot.o amlboot.c
amlboot.c: In function “writeFlash':

amlboot.c:152: warning: cast increases reguired aligmment of target type
amlboot.c:160: warning: cast increases reguired aligmment of target type
arm-elf-gcc -mcpu=armftdmi —nthumb —nthumb-1nterwork -g -0z -wall -Wcast-alig
n -fverbose-asm -I.. -c -Wa,--gstabs,-alhs,-L -0 crtd.o crtd.s = crid.lst
arm-elf-objdump -xdsstr crtd.o »»> crtd. st

arm-elf-goc -mcpu=armtdmi -nthumb -nEhumb-interwork -g -02  -Wall -Wcast-align
-fwerbose-asm -I.. -o amlboot.elf amlboot.o crt.o ../11bao.a ../ /1ibarch.a -nos
tartfiles -Tiram_br.1d -wl,--cref,-Map,amlboot.map ../ Tibao.a ../ 1ibarch.a - a
Thoot.lst # -nostdlib

arm-elf-objdump -xdsStr amlboot.elf > amlboot.lst

rm amlboot.o crtl.o

-g -02 -Wall -Wcast-align

phleyer@bleyer fefowvs aml tools

|- |

Downloading and running

We will assume that the Flash memory boot block is clean so th

e processor will have its internal RAM at

address 0x0030_0000 after reset (no initialization code is executed).

Connect your ARMermelator board to the host using your debugging tool and power the device. To

enter the ARM-ELF GNU debugger GDB, in a shell type:
arm-elf-gdb amlboot.elf [nef
We will also need an Xmodem-capable terminal utility. If you a

use the HyperTerminal application. Connect the serial cable to
and configure your serial port for 38400 baud, 8 data bits, no pa

re working under MS Windows you can
UART1 of the ARMermelator and open
rity, 1 stop bit and no flow control.
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the RedBoot console. In the AMLprogrammer board, the connectors for UARTO and UART1

Note
@ By default, RedBoot uses the AT91M42800A USARTO for the GDB monitor and USART1 for

are labeled RS232A and RS232B respectively.

Now type the following commands:

GDB command Description

target remote localhost:8888 =« \Will connect to the OCDLibRemote GDB proxy. The remote
debugger listens to port 8888. You can also debug remotely to
another host, in that case replace 1ocalhost appropriately.

load [ Will load the code from the amlboot.elf image into the target's
memory through the GDB proxy and the JTAG/ICE interface.

break exit & Inserts a breakpoint upon entry to the exit function. This
function is entered when main exits so we know that the
program has finished running

continue [ Will run the program from its start address.

If there are no errors, you should see the following message in your GDB proxy window after issuing the

target command:

CEE——  -olx
-

phleyerableyer ~ b

3 OcdLibRemote -c ARMF -d WIGGLER J

ocdlibremote 2.01: WIGGLER wia LPT 1 at speed : 1

OTAG SDD <—| CPULLY ARM? : listening on port 8888 |<- 1TAG SDI

“PU[1] Accepted gdb connection on port 8888.

=
Tip
In GDB you can abbreviate commands. For example:
* lo: load
* b: break

e C: continue

32
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The following snapshot shows how your GDB session should look:

phleyerableyer fe/fowvs aml tools

$ arm-elf-gdb amlboot.elf

GHNU gdb 5.0

Copyright 2003 Free Software Foundation,

There is absolutely no warranty for GDE.
mEMermel ator setup

0x00000000 in T ()
{gdb) 1o

Start address 0x300000, load size 6480
(gdb) c
exit ) at amlboot.c:223

223 while {1} ;
(gdb) _

This GDE was configured as "--host=i686-

W rercnaminecs

Inc.

GDE is free software, cowvered by the GMNU General Public License, and you are
elcome to change it and/or distribute copies of it under certain conditions.
Type "show copying” to see the conditions.

Type "show warranty"” for details.
pc-cygwin --target=arm-elf"...

Loading section .text, size Ox15d0 Tma 0x300000
Loading section .rodata, size O0x380 Tma 0x3015d0

Transfer rate: 5760 bits/sec, 185 bytes write.

Frogram received signal SIGTEAP, Trace/breakpoint trap.

Using Xmodem

After beginning program execution with GDB's continue command, a “Ready” message will appear on
the terminal. Following that, some “C" characters will start to show. This means that the amlboot utility

is waiting for Xmodem transfers with the binary image to be flashed.

In HyperTerminal select the Transfer->Send File..

M Send File

Falder: E:\CWShecoshamliredboot_inztallsbin
Filenarme:

|E:\C\J'S\ecos\aml\redboot_install\bin\redboot.bin

Protocal:

|><m0dem

Send | LCloze | Cancel |

. menu and the next pop-up will show up:

Browse for the redboot.bin file in the Filename input (located in the redboot_install/bin directory)

and choose Xmodem as the Protocol. Click on Send and the file transfer should begin:
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Xmodem file send for. aml

Sending: |E:'\CVS secozhamliredboot_install\bintredbaat. bin

Packet:  |418 Enor checking: |CRC
Retries: 1] Total retries: |0

Last errar: |

File: PORRRRRRRR NN NN RNRRRRRRRRRnn B2K. of 55K
Elapsed: 00:00: 22 Femaining: | 00:00:01 Throughput: |2379 cps

cps/bps |

If there are any transfer errors the communication will be aborted. You can start the process again
issuing the load command and the continue command. If there are no errors your HyperTerminal
windows will look like the following image:

“& aml - HyperTerminal
File Edit Yew Cal Transfer Help

0= A DB B

amlboot v1.3 -- ARMoid bootstrap flasher

Detecting Flash. ..

Manufacturer: &9, Dewvice: §6c5 [ Bottom type, 71 blocks (5§ boot, 63 main) ]
Locks:
1111111111211111111111100EEAEA00EARAAE0R0EEEARAEEARNAE1111112111111111
Lockdaowns:
GEHEAEEEAHEAEAAA0EEEEAAEEAEEARAR0EEARAAE0REEEAARAEEAENAE1111212111111111
Frotection lock: @, Id: 728f @851 3fba S5f7f ffff ffff ff{f fTff

¥modem download. ..

CCCCCC
Rezult = 1: Success!
Ready.
Connected 0:32:49 fuka dekect 38400 8-M-1 TLIM

Since we placed a breakpoint at the exit function, GDB will halt the program execution once this function
has been reached.
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Advanced

A
\,5? During development, the whole process of manually downloading code with GDB may
. become tedious. A convenient way to automate this process is to use shell scripts and GDB
scripts. For example, an amlboot.sh script to download the amlboot utility and flash the
board may be:

#! sh
arm-elf-gdb --nx -command=amlboot.gdb

This shell script calls the ARM-ELF GDB debugger with the following amlboot.gdb GDB
script:

echo ARMermelator boot sector flasher\n
file amlboot.elf

set confirm off

set debug remote 0

target remote localhost:8888

load

break exit

continue

quit

Then just have your HyperTerminal ready and call the amlboot. sh shell script.

Using RedBoot

Disconnect now your debug tool from the board and press the reset button. You should see the RedBoot
command line:

“& aml - HyperTerminal

Eile Edit Yew Cal Transfer Help
0O & E DD
~
amlboot v1.3 -- ARMoid bootstrap flasher
Detecting Flash...
Manufacturer: 89, Dewvice: 88c5 [ Bottom type, 71 blocks (8 boot, 63 main) ]
Locks:
11111111111111111111111060008000060A8AE0000000AAR0AAEA81111111111111111
Lockdowns:
GEHEAEEEAHEAEAAA0EEEEAAEEAEEARAR0EEARAAE0REEEAARAEEAENAE1111212111111111
Frotection lock: @, Id: 720f @851 3fba S5f7f ffff ffff ff{f fTff
¥modem download. ..
CCCCCC
Rezult = 1: Success!
Ready.
RedBoot(tm) bootstrap and debug enviraonment [ROM]
Non-certified release, wversion UMKNOWN - built 22:42:83, Jul 15 2o04
Flatform: ARMoid ARMermelatorsATO1M425004 (ARMTTOMI)
Copyright (C) 2000, 2001, 2002, Red Hat, Inc,
RAM: OxO0Z000000-0x02050000, [0x02005b35-0x02061000] available
FLASH: OxQlOQE0E0 - @xE1400000, &4 blocks of Ox@EOOLEE0O bytes each,
RedBoot® _
e
Connected 0:37:16 Auto dekect 35400 8-N-1 LI
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Enter the help command and feel free to try some other commands:
help En

“& aml - HyperTerminal
Eile Edit Yew Cal Transfer Help

0= B =0EH E

Manage configuration kept in FLASH memory

fconfig [-1] [-1] [-n] [-f] [-d] | [-d] nickname [value]
Execute code at a location

go [-w <timeout=] [-c] [entry]
Help about help?

help [<topice=]
Display command history

history
Load a file

load [-r] [-w] [-d] [-m *waries*] [-c <channel_number>]

[-b =base_addreszx] <file_name>

Compare two blocks of memory

mcmp -5 <location® -d =location® -1 <length> [-1]-2|-4]
Copy memory from one address to another

mcopy -5 <location® -d <location® -1 <length® [-1]|-2|-4]
Fill & block of memory with a pattern

mfill -b <location® -1 <length* -p <pattern: [-1]-2|-4
Feset the system

reset
Display RedBoot version information

wersion
Display (hex dump) a range of memory

% -b #location® [-1 <length*] [-3] [-1]|2|4]
RedBoot® _

Connected 0:358:08 Auto dekect 35400 8-N-1 LI

Congratulations!

You have just learnt how to use the eCos Configuration Tool to configure and build a
RedBoot image for your ARMermelator board. You also used the ARMoid utilities and GNU
tools to write binary images in the ARMermelator Flash memory.

eCos

We will now build an eCos kernel and a demonstration program. Then we will download the application
to the board using the Xmodem protocol with RedBoot's loader.

As with RedBoot, the eCos development philosophy is that a package is first configured and built. While
RedBoot was a stand-alone eCos package, an eCos kernel will be used as the framework of an
application. We will compile our eCos program and then link it against the eCos kernel.

Configuring eCos

The eCos kernel configuration process follows the same steps as RedBoot's configuration.

Run the eCos Configuration Tool and select the Build->Templates... menu. Select the ARMoid
ARMermelator option and the “default” package. Press Continue to resolve dependency conflicts with
the proposed options.
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ARMoid

.- lemplates

Hardware

The aml target provides the packages needed to mn eCos on an
ARMoid ARRemelator board (AT 31k 4250068,

Packages

Thiz iz a default eCoz configuration. |t contains the LCancel
infrastructure, kernel, C and maths libraries, plus

their suppart packages.

Packages in selected template:

default ﬂ | cLment j ak

ARM common HAL

ARMoid ARMemelator board (AT 31k 4280064
Atmnel AT genal device driver

Atrnel AT wariant HAL

C library

Common eraor code support

Dpnamic memory allocation v

Building eCos

Since we wish to download the application to the board's external RAM, make sure that the “Startup
type” option in the Configuration->eCos HAL->ARM architecture->Atmel AT91 variant HAL

branch is of type RAM.
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- default* - eCos Configuration Tool
File Edit Yiew Build Tools Help

DMl & 2R e e R
[ Uset 1 ; A Item | Conflick | Prope
£ ARM CPU family ARMT
[T Provide diagnostic durmp for excep
[T Process all exceptions with the sCi )
[T Support GDB thread operations vic £ | b4
& Sur i) g 2 Property | Yalue »~
I Aceept exceptions and ig's el URL ref fthe-ecos-hardware-abstr action-lave
[T Preserve svi spsr before returning Macro C¥G_HAL_STARTUP
E‘ﬂ ker 1 File: E:\Cv3iecos amlidefault_installincludel
2 Atmel AT variant HAL -Lirrerit Yalue RAM
EE AT vanant used b4 4 23008, Default RAM B
+ [_1 Reaktime clock constants 4] >
EE tartup type |F‘-"-"«M J Wwhen targetting the AT91 EBxx eval board it is possible to

Eh:] CPU clock speed build the system for either Rak bootstrap or ROM bootstrap(z).

|_a—h'] i Select ram' when building pragrams to load into BAM using
i onboard debug software such az Angel or eCoz GOBE stubs.
:? : Select ram’ when building a stand-alone application which wil
@ x be put inta ROM. Using ROMBAR wil allow the program ta

{28 Diagnastic serial port baud rate 38400 exigt in ROM, but be copied to Rat during startup.
EE GOE zerial port baud rate 33400
# 4% ARMoid ARMemnelator ATHIN o
140 sub-spstem I
Y Serial device drivers
Y Infrastructure
Y eCos kemel

=
=
=
=
<.

make[1]: Leaving directony */ecos-e/CWS fecosaml/def aul_buildfizoinfrascurent’ ~
make -1 -C language/c/libc/commaon/ current build

make[1]: Entering directary “Yecos-e/CWS fecos/aml/default_build/language/clibc/common/dcurent’
make[1]: Hothing to be dane for “build'.

make[1]: Leaving directony */ecos-e/CVS /ecos/aml/def ault_build/language/clibc/commondcurent’
make -1 -C language./c/libc/i1 8n/curment build

Building. .. Mo conflicks

Name your configuration as “default” and save it in an appropriate place. Select Build->Generate
Build Tree followed by Build->Library. The compilation process should begin. When finished, check
the files in the default_install/1lib subdirectory (relative to the default.ecc configuration file you
saved). Your directory should contain the same files listed in this snapshot:

= fefcvsfecos/default_install/lib =] £

phleyerableyer fefouvs ecos —i
$ cd default_install b/

phleyergbleyer fefovssecos /default_install/1ib
$ 1s -1

total 4053

—rwW-r——F—— 1 pbhleyer HNinguno 219848 Jul 18 14:20 extras.o
=== == 1 pbleyer MWinguno 233548 Jul 18 14:20 libextras.a
— - ——F—— 1 pbleyer MNinguno 3681956 Jul 18 14:20 libtarget.a
— - ——F—— 1 pbleyer MNinguno 2216 Jul 13 18:29 target.ld

— - ——F—— 1 pbleyer HNinguno 9824 Jul 13 18:29 wvectors.o

phleyer@bleyer fefovsfecasSdefault_install/Tib
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ARMoid

Using eCos

We just compiled the eCos kernel. The output of this process is the kernel library and associated object

files plus the target. 1d linker script.

To use these files with our application, it is better to write a Makefile. Create a directory called “app” in
the directory where you placed the default.ecc configuration file. Create a text file called “Makefile”

in the app directory with the contents shown below:

Listing 1: Makefile for eCos application

# set this variable to point to your kernel install directory

ECOS_INSTALL = ../../ecos/default_install

ARCH = arm-elf
CPU = -mcpu=arm7tdmi
MODEL = -mthumb -mthumb-interwork

CC = $(ARCH)-gcc $(CPU) $(MODEL)
LD $ (ARCH) -1d $(CPU) $(MODEL)
0BJCOPY = $(ARCH)-objcopy
OBJDUMP = $(ARCH)-objdump

INC
LIB

-I$(ECOS_INSTALL)/include
-L$(ECOS_INSTALL)/1ib -Ttarget.1ld

CFLAGS = -g -02 -Wall -Wcast-align -fverbose-asm $(INC)
LDFLAGS = -nostdlib -nostartfiles $(LIB)

%.e. %.C
$(CC) -E -0 %@ $©

%.elf: %.0
$(CC) $~ -0 $@ $(LDFLAGS) -W1,--cref,-Map,$*.map
$(OBJDUMP) -xdStr $@ > $*.1st

%.srec: %.elf
$ (0BJCOPY) -0 srec $” %@

%.bin: %.elf
$ (0OBJCOPY) -0 binary $" @

clean:
$(RM) *.e *.0 *.elf *.map *.1lst *.srec *.bin

distclean: clean
$(RM) *.bak *~

In the app directory we will also put our application code. Now launch your favorite text editor and create

a C file called “hello.c” with the following code:
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Listing 2: hello.c eCos example

/*
Small eCos test
*/

#include <cyg/kernel/kapi.h> // Kernel API
#include <cyg/kernel/diag.h> // Diagnostics

#define THREAD_STACKSIZE 1024
#define THREAD_PRIORITY 12

int thread_stack [THREAD_STACKSIZE];

cyg_thread thread;
cyg_handle_t handle;

void
thread_0(cyg_addrword_t d) {
while (1) {
diag_printf("Thread 0 says hello\n");
cyg thread_delay(100);
}
}
void

cyg _user_start() {
diag_printf("Okay!\n");

cyg_thread_create(
THREAD_PRIORITY,
thread_0,
0,
"Thread 0",
(void *)thread_stack,
THREAD_STACKSIZE,
&handle,
&thread

)

cyg_thread_resume(handle);
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€ UltraEdit-32 - [e:\cyslecoslaml\appihelio.c] EEE
@ File Edit Search Project View Formab Column Macro  Advanced Window Help = )= ﬂ
% D2 H &8Ra|w i E E = = = |[tea v|
gl 1 a

: :- 4 2
Bl ||—| . 3’”Small elos test

: —1|| I
| Open Files ¥ | 5#include <cygikernelikapi he 7/ Kernel AFPI

= € #include zcygkernel/diag.h= // Diagnostics
= |21 Open Files 7

B hello.c 8 #define THREAD_STACKSIZE 1824
3 #define THREAD_PRIORITY 12

18
Wint thread_stack [THREAD_STACKSIZE]:
12

13 cyz_thread thread:
14 cyg_handle_t handle:
15

16 void

17 thread_0(cyg_sddrword_t d)

18 yhile (1) {

15 diag_printf("Thread @ says hellovn");
26 cyg_thread_delay (100) ;

21

24 yoid

& cyg user_start() {

2 diag_printf("Okay!n");
27

28 cyg_thread_create(
23 THREAD_PRIORITY,

EL] thread_B,
21 o,
32 "Thread @",
32 (void *)thread_stack,
34 THREAD_STACKSIZE,
S Zhandle,
36 &thread
EX
| )
3 cyg_thread_resumechandlel ;
a0
al %

S5

| hello.c |

FFor Help, pressF1 Ln4l, Col, 1, C0

DOS Mod: 2004-03-21 20:55:38 File: Size: 626 NS

Now type:

make hello.elf [
make hello.srec [mef

These commands will compile your code into an object file using the headers of the eCos kernel you
configured and built. Then it will link the object file with the eCos libraries to generate the ELF executable
of your application. The SREC file is the S-record file we will download to the board.
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W rercnamiecos

-

phleyer@bleyer fe/fowvs aml fecos _
3 1s
akefile Makefile.bak default.ecc hello.c old testga.c testleds.c | |

phleyer@bleyer fefowvs aml fecos
$ make hello.elf

arm-elf-gcc -mcpu=armftdmi -mthumb -nthumb-interwork -g -02 -I../../ ecos/defaul
t_install/Ainclude -I../ -c -o hello.o hello.c

arm-elf-goc -mcpu=arm7tdmi -mthumb —mthumb-interwork  hello.o -o hello.elf -nost
dlib -rostartfiles -L../. ./ ecos/default_install1ib -Ttarget.1ld -Wl,--cref,-Map,
hellao.map

arm-elf-objdump -xdstr hello.elf » hello.lst

rm hello.o

phleyergbleyer fefows aml fecos
$ make hello.srec
arm-elf-objcopy -0 srec hello.elf hello.srec

phleyergbleyer fefows aml fecos
31 hello.*

s -1
— - ——F—— 1 pbleyer Ninguno 626 Apr 4 03:40 hello.c
—rwW-r——F—— 1 pbleyer HNinguno 1038236 Jul 18 17:33 hello.elf
=== == 1 pbleyer MWinguno 2328252 Jul 18 17:33 hello.lst
— - ——F—— 1 pbleyer MNinguno 439972 Jul 18 17:33 hello.map
— - ——F—— 1 pbleyer MNinguno 413352 Jul 18 17:33 hello.srec

phleyerdableyer fe/cvs aml ecos

5 _ i

Boot your board and the RedBoot console should appear. Use the load command to download your
application to the board's memory with RedBoot:

load -m xmodem [l

aml - HyperTerminal
File Edit Yiew Cal Transfer Help

FedBoot> dump -b O -1 @xloo
pE@EEaEe: ©E B0 00 EA 1§ FO SF ES 18 F@ SF ES 1§ F@ SF E5 | ................ |
pEEEEALE: 18 FO 9F ES @1 FO A E1 18 F@ 9F ES 18 F@ 9F ES  |..... P |
QEOEEEZE: E0 @1 00 01 BE 02 G0 @1 D4 @2 0B Ol 00 @3 80 @1 |................ |
QEOEEA3E: 1C B3 00 A1 FC 1F 30 @0 34 @4 0@ 01 FC 03 @0 @1 |...... o.4....... |
DEAEEE40: ©A 33 AD EF F9 3B 63 E2 GF 2C E@ E3 E6 3F 83 E2 | .3........... o
CEAEEASE: 16 A 05 @8 94 59 B 01 94 59 @@ @1 94 59 @@ @1 ... .. LI
QEOEEEEE: 94 59 00 01 60 41 OO0 @2 60 41 0@ 02 ©@F SB @@ ©1 | )
aeaaEar¥o: @4 56 00 01 94 59 00 @1 94 59 00 A1 594 59 @@ @1 |
OEEEEAGEE: SC 59 00 @1 FC SA B@ 01 54 @1 @@ @2 94 59 @@ 91 |
CEAEEA9E: FC 59 00 @1 O @0 BE 00 A4 59 @@ @1 00 OO @O o0 |
QEOEEEAD: 94 59 00 01 DS 75 60 @1 94 59 0@ Ol 94 59 0O €1 |.
aeaaEaEa: 94 59 00 01 94 59 00 @1 94 59 00 A1 54 59 @@ @1 |
CEEEEACHE: 94 59 00 @1 94 59 BE Q1 94 59 @@ @1 94 59 @@ @1 |
GEAEEADE: 94 59 00 @1 94 59 @O 01 94 59 @@ @1 AC A9 @O 01 |
QEOEEEED: 94 59 00 01 94 59 00 @1 94 59 0@ 01 94 59 @@ @1 |
QE@EOAFE: 94 59 00 @1 94 59 B0 01 94 59 0@ ©1 94 59 @0 01 |
FedBoot: help load
Load a file

load [-r] [-¥] [-h <host:] [-m <varies=] [-c schannel_number=]

[-b <«baze_address:] <file_namex

FedBoot> load -m xmodemn
C

Connected 1:22:22 AMNST 35400 8-M-1 MLIM

As before with the amlboot and the RedBoot image, select the Transfer->Send File... menu and
choose the hello.srec file and Xmodem protocol:
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M Send File

Falder: E:\CWShecoshamlbapp
Filenarme:
|E SO Shecoshambhapphhello.srec

Protocal:

|><m0dem j

Click on the Send button and the transfer will begin:

( Xmodem file send for aml

Sending: | E:ACWShecoshamhappihello srec

Packet:  |356 Enor checking: |CRC
Retries: 1} Total reties: |0

Last emar: |

File: i 44K of 153K
Elapsed: 00:00:20 Remaining: | 00:00:50 Throughput: |2208 cps

cpz/bps |

Once the transfer is finished, the RedBoot prompt will show again. Issue the go command to instruct
RedBoot to jump to your program's start address:

go

aml - HyperTerminal

File Edit Yiew Cal Transfer Help
A
pEAEOAGE: 94 59 00 @1 6@ 41 B0 02 60 41 @@ @2 08 SE @@ 01 | .Y.. B TR |
QEOEEATO: B4 5B OO O1 94 59 60 @1 94 59 0@ @1 94 59 B0 @1 | .[.. 0¥ YUY
QE@EOAGEE: 9C 59 00 @1 FC SA ©8 Q1 54 Ol OO0 02 94 59 @O a1 LY. [Z....... Yoo
DEAEEA9E: FC 59 00 @1 GO0 00 BE 00 &4 59 OO Ol Q0 @O @O a0 | |Y...... dy. ... .. |
QEOEEEAD: 94 59 00 01 D3 75 60 @1 94 59 0@ @1 94 59 0O @1 |.Y...x. 0¥ LY
QEOEEEED: 94 59 00 A1 94 59 60 @1 94 59 0@ @1 94 59 B0 @1 Y. ¥. YL UYL
CEEEEACHE: 94 59 00 @1 94 59 BO Q1 94 59 @@ @1 94 59 @@ @1 LY. Y. WL LY.L
FE@EEADE: 94 59 00 @1 94 59 BO A1 94 59 00 Ol AC A9 @O @1 LY. WLV L L. |
QEOEEEED: 94 59 00 01 94 59 E0 @1 94 59 0@ @1 94 59 0O @1 |.¥...¥. Y.L
aeaagaFa: 94 59 00 A1 94 59 60 @1 94 59 4@ @1 94 59 A0 @1 .Y, .¥. Y.L
RedBoaot> help load
Load a file
load [-r] [-¥] [-h <host:] [-m <varies=] [-C <channel_number=]
[-b «<basze_address:] «file_names
RedBoots= load -m xmodem
CCCOEntry point: OxE2003040, =address range: OxO2005000-0x02014=af3
xyzModem - CRC mode, 1219 (50H)ABCSTH)AOCCANY packets, 3 retries
FedBoot> go
Okay!
Thread O says hello
Thread O says hello
Thread @ =zays hello
Thread 0 says hello
W
Connected 1:24:04 ANST 38400 8-M-1 UM
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Your program will begin executing now.

Testing

Now that we have built a default eCos kernel, we can build some eCos tests to perform real live checks
in our board. As a final activity, we will use the eCos testing facilities that are incorporated in the
Configuration Tool.

Platform configuration

First of all, we need to tell the configuration tool how to communicate with our board. Choose the
Tools->Platforms... menu. A pup-up window will appear:

i+ Platforms &3
| Add.. | | oK | Cancel |

Target | Prefix | Commands | Inferior | Prompk | ServerSids,.,
aaedz000 arm-elf set heigh..,  arm-elf-g... {gdh) M

adder powerpc-...  set heigh...  powerpe-...  (gdb) M

aeh arm-elf set heigh... arm-elf-g... {gdh) il

akizngEnet  ha300-elf set heigh,.,  h8300-elf... {gdb) M

am31_sim mnl0300... setheigh... mnl0300... (gdb) ki

anl arm-elf set heigh...  arm-elf-g... {gdh) il

ash mnl0300... setheigh... mnl0300... (gdb) M

ashz30s mnio300..,  set heigh... mnio3o0...  (gdb) il

assabet arm-elf set heigh..,  arm-elf-g... {gdb) M

ak9l arm-elf set heigh...  arm-elf-g...  {gdb) M

atlas_mips... mipsisa3Z... setheigh... mipsisa32... ({gdb) il

atlas_mips... mipsisa32... setheigh... mwipsisa3z... (gdb) M

brutus arm-elf set heigh... arm-elf-g... {gdh) il

ceb_wa50 vaa0-elf set heigh,.,  +850-elf-... {gdh) M

cerf arm-elf set heigh...  arm-elf-g...  {gdb) M

cerfpda arm-elf set heigh...  arm-elf-g... {gdh) il

cmaz3o arm-elf set heigh,.,  arm-elf-g...  {gdb) M

a2 powerpc-,..  set heigh... powerpc-... (gdb) il 2
JEpp— R Lo N sl "

£ >

Press the Add button and a second pop-up will show up. Fill the form fields as illustrated in the next
figure:

i.» Modify Platform

Platfarm namne: |

Command prefis: |arm-elf ﬂ

Argurnents for GDB: ooy height O A

set debug remote 0

zet rematebaud b

target remaote Jdev/ sl

load

break cypg test_ewit

break cyg_assert_fail

break cyg_test_init

cont

zet cyg_test_is_simulator=0 “

Inferiar: |arm-elf-gdb -t -q e

Frampt: |[gdb]

oK | Cancel
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Example:

Platform name aml

Command prefix arm-elf

Arguments for GDB |set height 0

set debug remote 0

set remotebaud %b

target remote /dev/ttySO
load

break cyg_test_exit
break cyg_assert_fail
break cyg_test_init

cont

set cyg test is_simulator=0
cont

bt

Inferior arm-elf-gdb -nw -q %e

Prompt (gdb)

The wildcards %b, %p and %e may be used for the baud rate, port and GDB arguments. Now press OK
to remove the pop-ups. Select the View->Settings... menu and check that the parameters under the
“Run Tests” tab are correct for your system:

i.» eCos Configuration Tool Settings

Displa_l,l] Viewersl Conflict Resolution  Fun Tests l

Platform: —aml

Timeouts

Downloadt | Speciied =] [0 =
Rurtime: | Default =] o0 =
Connection

& Serial Par: |cOMZ  w| Baud: 32400 |
" TCPAP Addiess: | : |

0K | Cancel Help

Press OK.

Building and running tests

With the “default” configuration open, select the Build->Tests menu. The compilation of the test
images will begin.
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After the build process stops, select the Tools->Run Tests... menu. The following pop-up will show
up:

- Run Tests

Executables l Dutput] Summar}']

Check Al | Add.. &5dld from Eolder... Remave |

E:\CvShecoshamihdafault_installstestehkernehourentstest shmutex0 A
E:\CWShecoshamihdefault_ingtalltestsskermelcurentitestshmutes
E:MCWShecoshamlhdefault_installtestshkemelourentibest shmutes?
E:ACWShecoshamlhdefault_installvtestshkemelcurenthtest shmutex3
E:ACWShecoshamlsdefault_installstestsSkermelcurenthstest shielease
E:\CWShecoshamihdefault_installstestehkernehourentitestshached]
E:\CWShecoshamihdefault_ingtalltestebkermelcurentitestshaync2
E:MCWShecoshamlhdefault_installtestshkemelourentitestshayncd
E:ACWShecoshambhdefault_installtestshkernehourenthtestshthreadd
E:ACWShecoshamlsdefault_installstestsSkermelcurentistest shthread]
E:\CvShecoshambhdefault_installstestehkernelhourentitestsithread2
E:\CWShecoshamihdefault_installvtestebkernehourentitestshk clockO
E:ACWShecoshambhdefault_installvtestshkernelhoumentytest ik clock
E:ACWShecoshamlhdefault_installtestshkemelcurentitestshk except]
E:ACvShecoshamlsdefault_installstestsSkernelscurentstestshkflagl

E ALY Shecoshamlhdefault_installtestsSkermelourentstestshkflagl
E:\CWShecoshamihdefault_installstestehkernelhourentitestshkinti0
E:\CWShecoshamlhdefault_install\testehkernelhourenthtestshklock
E:ACWShecoshamlhdefault_installtestshkermelcurentitestshk mboxd
E AL Shecoshamlhdefault_installtestshkernelfourenthtestshkmutex
E ALY Shecoshamlsdefault_installstestsSkermnelourentistest shk mutes1
E:\CvShecoshamlsdefault_installstestehkernehourentstestshkmutex3
E:\CvShecoshamlhdefault_installstestehkernehourentstestshkmutexd
E:MCWShecoshambhdefault_installtestshkemelourentitestshk sched]
[ | EACYShecoshambhdefault_installtests\kemelcurentitestsikzem0
[ | E:ACWShecoshamisdefaull_instalhtestsskemelounentitestsikaeml "

Bun | LCloze | Properties... |

0 R

You can now select the tests you wish to run. When you are done, press the Run button and the testing
process will start:

Reset board

Press OF when target is reset - cancel to abort run

Cancelar |

Make sure that the serial port you have selected corresponds to the AT91M42800A USARTO (RS232A
connector of the AMLprogrammer board); this is where RedBoot's GDB monitor listens remote GDB
requests. Reset your board and press the OK button. The tests will be executed one-by-one. You can take
a peek to what is happening selecting the “Output” tab:
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Executables  Output ] Summary]

UL LIEdr, Uy LEE_ e
Breakpaint 1 at Ox200a8e4: file /ecos-diecos/packagessinfralcunent/sic/tediag cx, line 273,
[gdb] break cyg_asszert_fail

Function "cyg_assert_fail" not defined.

[gdb) break cyg_test_init

Breakpaint 2 at 0x200a7H4: file /ecos-d/ecos/packages/infra/cunent/sre/todiag. cas, line 198
[gdb] cont

Continuing.

[Mew Thread 1]

[Switchitg to Thread 1]

Breakpaint 2, cyg_test_init [)
at ‘ecos-d/ecos/packages/infra/curent/sro/tcdiag cax 198
1498
[gdb] set cyg_test_is simulatar=0
Mo zymbal "cpg_test_iz_simulator in curent context.
[gdb] cont
Continuing.
P455:<Sched 1 0K
EIT:<done>
[Mew Thread 3]
[Switching to Thread 3]

Breakpaint 1, cpg_test_exit (]
at 'ecos-d/ecos/packages/infra/cunent/sroftcdiag cun 273
273 far(:;]
[gdb) bt
#0 cyg_test_edit [] at fecos-dfecos/packages/infradcument/srcftodiag. oo 273
#1 0=02008660 in entryd (data=0] at thread.inl 375
#2 0x0200a9c0 in Cpg_HardwareT hread::thread_enty{Cpg_Thread™) |
thread=0x200fd53)
at 'ecos-d/ecos/packages/kemelicurent/sic/common/thread. cxx: 109
[gdb] Run complete

Bun | LCloze | Properties...

The transcript of a test session is shown below:
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Listing 3: eCos test session

Run started

(gdb) set height ©

(gdb) set debug remote O

(gdb) set remotebaud 38400

(gdb) target remote /dev/ttySl1l

Remote debugging using /dev/ttyS1

0x01002dc4 in ?? ()

(gdb) load

Loading section .rom_vectors, size Ox40 1ma 0x2008000
Loading section .text, size 0x62a8 1lma 0x2008040
Loading section .rodata, size 0x43c 1ma 0x200e2e8
Loading section .data, size 0x34c 1ma 0x200e724

Start address 0x2008040, load size 27248

Transfer rate: 27248 bits/sec, 309 bytes/write.

(gdb) break cyg_test exit

Breakpoint 1 at 0x200a8e4: file /ecos-d/ecos/packages/infra/current/src/tcdiag.cxx,
line 273.

(gdb) break cyg_assert_fail

Function "cyg assert_fail" not defined.

(gdb) break cyg_test _init

Breakpoint 2 at 0x200a7f4: file /ecos-d/ecos/packages/infra/current/src/tcdiag.cxx,
line 198.

(gdb) cont

Continuing.

[New Thread 1]

[Switching to Thread 1]

Breakpoint 2, cyg_test_init ()
at /ecos-d/ecos/packages/infra/current/src/tcdiag.cxx:198
198 }
(gdb) set cyg test is_simulator=0
No symbol "cyg test is_simulator" in current context.
(gdb) cont
Continuing.
PASS:<Sched 1 OK>
EXIT:<done>
[New Thread 3]
[Switching to Thread 3]

Breakpoint 1, cyg_test _exit ()
at /ecos-d/ecos/packages/infra/current/src/tcdiag.cxx:273
273 for(;;)
(gdb) bt
#0 cyg_test _exit () at /ecos-d/ecos/packages/infra/current/src/tcdiag.cxx:273
#1 0x020086f0 in entry® (data=0) at thread.inl:375
#2 0x0200a9¢c0 in Cyg HardwareThread::thread_entry(Cyg Thread*) (
thread=0x200fd88)
at /ecos-d/ecos/packages/kernel/current/src/common/thread.cxx:109
(gdb) Run complete

The “Summary” tab lists information and results of the eCos tests:
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Executahles] Output  Summary l

Time | Host | Flatfarm | Execut,.. | Status | Size | Download | Elapsed | Execution |
2004-03... blever:n  aml schedl Pass zekjesek  D=8.3/... Total=... E=3.3[...
2004-03... blever:0  aml conkext Pass 2ekied43k  D=8.0{... Total=... E=0.3/...
2004-03... blever:o  aml basic Pass Zekjed43k  D=8.0{... Total=... E=3.3[...
2004-03... blever:n  aml cache Inappli... 25kfE42k  D=&.0/... Total=... E=3.3/...
2004-03... blever:o  aml cxxsupp  Pass e3kf7osk  D=zz.... Total=.. E=3.3[.
2004-03... bleyer:o  aml bin_seml  Pass Zekieysk  D=8.30... Total=... E=3.3[..
2004-03... blever:n  aml hin_seml Pass 27kie7sk  D=8.5/... Total=... E=3.3[...
2004-03... blever:o  aml bin_semZ  Pass Zakje7ak.  D=8.8/... Total=... E=6.3[...
2004-03... blever:n  aml hin_sem3 Pass zakje7ek  D=8.8/... Total=... E=6.5/...
2004-03... blever:o  aml clockd Pass 29kfes2k  D=9.3/... Total=... E=0.3/...
2004-03... blever:o  aml clockl Pass Zekjesek.  D=8.3/... Total=... E=3.3[...
Bun | LCloze | Properties...
Congratulations!

You now know how to build eCos applications and download them to the ARMermelator
board using RedBoot. You have used RedBoot's built-in GDB remote debugging agent to
test eCos programs in the ARMermelator board.
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