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EMC Information on M5282EVB

This product as shipped from the factory with associated power supplies and cables,
has been tested and meets with requirements of EN5022 and EN 50082-1: 1998 as a
CLASS A product.

This product is designed and intended for use as a development platform for hard-
ware or software in an educational or professional laboratory.

In a domestic environment this product may cause radio interference in which case
the user may be required to take adequate measures.

Anti-static precautions must be adhered to when using this product.

Attaching additional cables or wiring to this product or modifying the products oper-
ation from the factory default as shipped may effect its performance and also cause
interference with other apparatus in the immediate vicinity. If such interference is
detected, suitable mitigating measures should be taken.

For More Information On This Product,
Go to: www.freescale.com
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WARNING

This board generates, uses, and can radiate radio frequency energy and, if not installed
properly, may cause interference to radio communications. As temporarily permitted by
regulation, it has not been tested for compliance with the limits for class a computing devices
pursuant to Subpart J of Part 15 of FCC rules, which are designed to provide reasonable
protection against such interference. Operation of this product in a residential area is likely
to cause interference, in which case the user, at his/her own expense, will be required to
correct the interference.

For More Information On This Product,
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Chapter 1

M5282EVB

The M5282EVB is a MCF5282-based evaluation board that can be used for the development and
test of microcontroller systems (see Figure 1-1). The MCF5282 is a member of the Motorola
ColdFire 32-bit processor family.

The evaluation board is a development and test platform for software and hardware for the
MCF5282. It can be used by software and hardware developers to test programs, tools, or circuits
without having to develop a complete microprocessor system themselves. All special features of
the MCF5282 are supported.

The M5282EVB now supports the evaluation of the MCF5280, MCF5281, MCF5214, and
MCF5216 microcontrollers in addition to the MCF5282. The evaluation board comes fitted with
80MHz MCF5282 microcontroller (512 Kbyte internal flash). The MCF5282 microcontroller has
a superset of the same functional modules and interfaces as those on the other devices supported.

The heart of the evaluation board is the MCF5282. The M5282EVB has 8 Mbyte external SDRAM
for development or application memory, 2Mbyte external Flash memory, and numerous hardware
expansion possibilities. The M5282EVB board also provides an Ethernet interface (10/100BaseT),
FlexCAN, QSPI, QADC, I12C, and RS232 interface in addition to the built-in 1/0O functions of the
MCF5282 device for programming and evaluating the attributes of the microprocessor. To support
development and test, the evaluation board can be connected to debuggers and emulators produced
by different manufacturers using the BDM or JTAG interface.

The M5282EVB provides for low cost software testing with the use of a ROM resident debug
monitor, dBUG, programmed into the external Flash device. Operation allows the user to load code
in the on-board RAM, execute applications, set breakpoints, and display or modify registers or
memory. After software is operational, the user may program the MCF5282 Internal Flash
EEPROM or the on-board FLASH memory for dedicated operation of new software application.
No additional hardware or software is required for basic operation.

Specifications
* Motorola MCF5282 Microprocessor (80MHz max core/bus frequency, Firmware running
@ 64MHz)

» External Clock source: 8MHz

» Operating temperature: 0°C to +70°C

» Power requirement: 6 — 14V DC @ 300 ma Typical
» Power output: 5V and 3.3V regulated supplies

» Board Size: 7.00 x 7.60 inches, 8 layers

Memory Devices:
* 16-Mbyte SDRAM

(M) moToroLA Chapter 1. M5282EVB 11
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» 2-MByte (512K x 32) Sync. FLASH

» 512-Kbyte SRAM (optional)

* 512-Kbyte FLASH internal to MCF5282 device
* 64-Kbyte SRAM internal to MCF5282 device

Peripherals
» Ethernet port 10/100Mb/s (Dual-Speed Fast Ethernet Transceiver, with MII)

* UARTO (RS-232 serial port for dBUG firmware)
* UART1 (auxiliary RS-232 serial port)

* 12C interface

e QSPlI interface

* QADC interface

* FlexCan interface

 BDM/JTAG interface

User Interface
* Reset logic switch (debounced)
» Boot logic selectable (dip switch)
* Abort/IRQ7 logic switch (debounced)
» Clocking options - Oscillator, Crystal or SMA for external clocking signals
» LEDs for power-up indication, general purpose 1/O, and timer output signals
» Expansion connectors for daughter card
» Expansion connectors for MCU Target Board (Axiom)

Software

* Resident firmware package that provides a self-contained programming and operating
environment (dBUG)

1-2 M5282EVB User’'s Manual M) mororoLa
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MCF5282 Microprocessor

DB-9(2) |4 RS-232 P ‘—»  26-pin Debug Header
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(2) 120 pin Daughter Card
expansion connectors

Figure 1-1. M5282EVB block diagram

1.1 MCF5282 Microprocessor

The microprocessor used on the M5282EVB is the highly integrated Motorola MCF5282 32-bit
ColdFire variable-length RISC processor. The MCF5282 implements a ColdFire Version 2 core
with a maximum core frequency and external bus speed of 80MHz. Features of the MCF5282

include:
» 512 Kbyte Flash memory
* 64-Kbytes of dual ported SRAM
e System debug support
» Fast Ethernet Controller (FEC)
* FlexCan 2.0B

- 1C
« QSPI
* QADC
@ MOTOROLA Chapter 1. M5282EVB
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MCF5282 Microprocessor

* Four 32-bit DAM timers

» Two 4-channel general purpose timers
» Four periodic interrupt timers(PITs)

» Software watchdog timer

» Phase Locked Loop (PLL)

» Two interrupt controllers

* DMA controller (4 channels)

» External bus interface

e General purpose 1/O interface
 JTAG

The MCF5282 communicates with external devices over a 32-bit wide data bus, D[0:31]. The
MCF5282 can address a 32 bit address range. However, only 24 bits are available on the external
bus. There are internally generated chip selects to allow the full 32 bit address range to be selected.
There are regions that can be decoded to allow supervisor, user, instruction, and data each to have
the 32-bit address range.

All the processor's signals are available through the daughter card expansion connectors. Refer to
the schematic for their pin assignments.

The MCF5282 processor has the capability to support both BDM and JTAG. These ports are
multiplexed and can be used with third party tools to allow the user to download code to the board.
The board is configured to boot up in the normal/BDM mode of operation. The BDM signals are
available at the port labeled BDM.

Figure 1-2 shows the MCF5282 processor block diagram.

1-4 M5282EVB User’'s Manual M) mororoLa
For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
MCF5282 Microprocessor
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Figure 1-2. MCF5282 Block Diagram
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System Memory

1.2 System Memory

1.2.1 External Flash

One on-board Flash ROM (U5) is used in the system. The Am29Iv160DB device contains 16Mbits
of non-volatile storage (2 M x 8-bit/1 M x 16-bit) giving a total of 2MBytes of Flash memory. Refer
to the specific device data sheet and sample software provided for configuring the flash memory.

Users should note that the debug monitor firmware is installed in this flash device. Development
tools or user application programs may erase or corrupt the debug monitor. If the debug monitor
becomes corrupted and it’s operation is desired, the firmware must be programmed into the flash
by applying a development port tool such as BDM. Users should use caution to avoid this situation.
The M5282EVB dBUG debugger/monitor firmware is programmed into the lower sectors of Flash
(OXFFEO_0000 to OXFFE2_FFFF).

1.2.2 SDRAM

The M5282EVB has 16 Mbytes of SDRAM populated on the EVB. This is done with two devices
(Micron MT48LC4M16A2TG) 16 bit data bus each. Each device is organized as 1 Meg x 16 x 4
banks with a 16 bit data bus. One device stores the upper 16-bit word and the other the lower 16
bit word of the MCF5282 32 bit data bus.

1.2.3 SRAM

The M5282EVB has a footprint for one 4 Mbit (128 x 36) SRAM device(Micron-
MT58L128L36F1) on the EVB (U2). This memory device may be populated by the user for
benchmarking purposes.

Also see Section 1.2.6, “M5282EVB Memory Map”.

1.2.4 Internal SRAM

The MCF5282 processor has 64-KBtyes of internal SRAM memory which may be used as data or
instruction memory. This memory is mapped to 0x2000_0000 and configured as data space but is
not used by the dBUG monitor except during system initialization. After system initialization is
complete, the internal memory is available to the user. The memory is relocatable to any 32-KByte
boundary within the processor’s four gigabyte address space.

1.2.5 Internal Flash

The ColdFire Flash Module (CFM) is constructed with eight banks of 32K x 16-bit Flash to
generate a 512-Kbyte, 32-bit wide electrically erasable and programmable read-only memory
array. The CFM is ideal for program and data storage for single-chip applications and allows for
field reprogramming without external high-voltage sources. The voltage required to program and
erase the Flash is generated internally by on-chip charge pumps. Program and erase operations are
performed under CPU control through a command driven interface to an internal state machine.
All Flash physical blocks can be programmed or erased at the same time; however, it is not possible

1-6 M5282EVB User’'s Manual M) mororoLa
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System Memory

to read from a Flash physical block while the same block is being programmed or erased. The array
used in the MCF5282 makes it possible to program or erase one pair of Flash physical blocks under
the control of software routines executing out of another pair.

Please refer to the MCF5282 User’s Manual for more details.

1.2.6 M5282EVB Memory Map

Interface signals to support interface to external memory and peripheral devices are generated by
the memory controller. The MCF5282 supports 7 external chip selects, however three of them are
multiplexed with external address lines. CS[1:0] are used with external memories and CS[3:2] are
easily accessible to users through the daughter card expansion connectors. CS[0] also functions as
the global (boot) chip-select for booting out of external flash.

Since the MCF5282 chip selects are fully programmable, the memory banks may be located at any
any 64-KByte boundary within the processor’s four gigabyte address space.

Following is the default memory map for this board as configured by the Debug Monitor located
in the external Flash bank. The internal memory space of the MCF5282 is detailed further in the
MCF5282 Users Manual. Chip Selects 0-3 can be changed by user software to map the external
memory in different locations but the chip select configuration such as wait states and transfer
acknowledge for each memory type should be maintained.

Possible Chip Select usage:
External FLASH Memory CS0or CS1 default CSO (JP6 =1&2,3&4)
External SRAM Memory CS0or CS1 default CS1 (JP6 =1&2,3&4)

Table 1-1 shows the M5282EVB memory map.
Table 1-1. The M5282EVB Default Memory Map

Address Range Signal and Device

0x0000_0000 - 0XO0FF_FFFF 16 Mbyte SDRAM

0x2000_0000 - 0x2000_0000 64 Kbytes Internal SRAM

0x3000_0000 - 0x3000_0000 External SRAM (not fitted)

0xF000_0000 - OxF007_FFFF 512 Kbytes Internal Flash

OxFFEO_0000 - OXFFFF_FFFF 2 Mbytes External Flash

1.2.6.1 CSO selection

When booting from an external device, the MCF5282 accesses this device using CS0. CS0 can be
configured to connect to the external flash or external SRAM.

(M) moToroLA Chapter 1. M5282EVB 17
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Table 1-2. JP 6 - CSO Settings

JP6 CSO0 Cs1
Across 1&2, 3&4 External Flash External SRAM
Across 1&3, 2&4 External SRAM External Flash

1.2.6.2 Reset Vector Mapping

Asserting the reset input signal to the processor causes a reset exception. The reset exception has
the highest priority of any exception; it provides for system initialization and recovery from
catastrophic failure. Reset also aborts any processing in progress when the reset input is
recognized. Processing cannot be recovered.

The reset exception places the processor in the supervisor mode by setting the S-bit and disables
tracing by clearing the T bit in the SR. This exception also clears the M-bit and sets the processor’s
interrupt priority mask in the SR to the highest level (level 7). Next, the VBR is initialized to zero
(0x00000000). The control registers specifying the operation of any memories (e.g., cache and/or
RAM modules) connected directly to the processor are disabled.

Once the processor is granted the bus, it then performs two longword read bus cycles. The first
longword at address 0 is loaded into the stack pointer and the second longword at address 4 is
loaded into the program counter. After the initial instruction is fetched from memory, program
execution begins at the address in the PC. If an access error or address error occurs before the first
instruction is executed, the processor enters the fault-on-fault halted state.

The Memory that the MCF5282 accesses at address 0 is determined at reset by sampling D[19:18].

Table 1-3. D[19:18] External Boot Chip Select Configuration

Boot Device/Data Port
D[19:18] Size
00 Internal (32-bit)
01 External (16-bit)
10 External (8-bit)
1 External (32-bit)

1.3 Support Logic

1.3.1 Reset Logic

The reset logic provides system initialization. Reset occurs during power-on or via assertion of the
signal RESET which causes the MCF5282 to reset. RSTI is triggered by the reset switch (SW2)
which resets the entire processor/system.

dBUG configures the MCF5282 microprocessor internal resources during initialization. The
contents of the exception table are copied to address 0x0000_0000 in the SDRAM. The Software

1-8 M5282EVB User’'s Manual M) mororoLa
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Watchdog Timer is disabled, the Bus Monitor is enabled, and the internal timers are placed in a stop
condition. A memory map for the entire board can be seen in Table 3-1.

If the external RCON pin is asserted (SW1-1 ON) during reset, then various chip functions,

including the reset configuration pin functions after reset, are configured according to the levels

driven onto the external data pins. See tables below on settings for reset configurations.

If the RCON pin is not asserted (SW1-1 OFF) during reset, the chip configuration and the reset
configuration pin functions after reset are determined by fixed defaults, regardless of the states of
the external data pins.

Table 1-4. SW1-1 RCON

SW1-1 Reset Configuration
OFF RCON not asserted, Default Chip configuration
ON RCON is asserted, Chip functions, including the are configured according to the
levels driven onto the external data pins.
Table 1-5. SW1-2 JTAG_EN
SW1-2 JTAG Enable
OFF JTAG interface enabled
ON BDM interface enabled
Table 1-6. SW1-[4:3] Encoded Clock Mode
SW1-3 SW1-4 RCON (SW1-1) | Clock Mode
OFF OFF ON External clock mode- (PLL disabled)
OFF ON ON 1:1 PLL
ON OFF ON Normal PLL mode with external clock reference
ON ON ON Normal PLL mode w/crystal oscillator reference
X X OFF Normal PLL mode w/crystal oscillator reference
Table 1-7. SW1-[7:5] Chip Configuration Mode
SW1-5 SW1-6 SW1-7 RCON (SW1-1) | Mode
OFF X X ON Reserved
ON OFF ON ON Reserved
ON OFF OFF ON Factory Test
ON ON OFF ON Single Chip
ON ON ON ON Master
X X X OFF Single Chip

@ MOTOROLA
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1.3.2

The M5282EVB three options to provide the clock to the MCF5282. These options can be

Freescale Semiconductor, Inc.

Table 1-8. SW1-[9:8] Boot Device

SW1-8 SW1-9 RCON (SW1-1) | Boot Device
OFF OFF ON Internal (32-bit)
OFF ON ON External (16-bit)
ON OFF ON External (8-bit)
ON ON ON External (32-bit)
X X OFF Internal (32-bit)
Table 1-9. SW1-10 Bus Drive Strength

SW1-10 | RCON (SW1-1) | Drive Strength
OFF ON Partial Bus Drive
ON ON Full Bus Drive
X OFF Full Bus Drive

Table 1-10. SW1-[12:11] Address/Chip Select Mode
SW1-11 |Swi-12 | RCON (SW1-1) | Mode
OFF OFF ON PF[7:5] = CS[6:4]
OFF ON ON PF[7] = CS6, PF[6:5] = A[22:21]
ON OFF ON PF[7:6] = CS[6:5], PF[5] = A21
ON ON ON PF[7:5] = A[23:21]
X X OFF PF[7:5] = A[23:21]

Clock Circuitry

configured by setting JP[25:27]. See Table 1-11., “M5282EVB Clock Source Selection”
Table 1-11. M5282EVB Clock Source Selection

JP25 JP26 JP27 Clock Selection

ON 1-2 ON 16 MHz External Clock
OFF 1-2 ON 16 MHz Oscillator

ON 2-3 OFF Crystal (Default setting)

There is also a 25MHz oscillator (U3) which feeds the Ethernet chip (U4).

1.3.3 Watchdog Timer
The dBUG Firmware does NOT enable the watchdog timer on the MCF5282.

1-10
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1.3.4 Exception Sources

The ColdFire® family of processors can receive seven levels of interrupt priorities. When the
processor receives an interrupt which has a higher priority than the current interrupt mask (in the
status register), it will perform an interrupt acknowledge cycle at the end of the current instruction
cycle. This interrupt acknowledge cycle indicates to the source of the interrupt that the request is
being acknowledged and the device should provide the proper vector number to indicate where the
service routine for this interrupt level is located. If the source of interrupt is not capable of
providing a vector, its interrupt should be set up as an autovector interrupt which directs the
processor to a predefined entry in the exception table (refer to the MCF5282 User's Manual).

The processor goes to an exception routine via the exception table. This table is stored in the Flash
EEPROM. The address of the table location is stored in the VBR. The dBUG ROM monitor writes
a copy of the exception table into the RAM starting at $00000000. To set an exception vector, the
user places the address of the exception handler in the appropriate vector in the vector table located
at $00000000 and then points the VBR to $00000000.

The MCF5282 microprocessor has eight external interrupt request lines IRQ[7:0], all of which are
multiplexed with other functions. The interrupt controller is capable of providing up to 32 interrupt
sources. These sources are:-

« External interrupt signals IRQ[7:1] (EPORT)
» Software watchdog timer module

* Timer modules

 UART module

« 1°C module

*  DMA module

e QSPI module
 FEC module
« QADC

All external interrupt inputs are edge sensitive. The active level is programmable. An interrupt
request must be held valid until an IACK cycle starts to guarantee correct processing. Each
interrupt input can have it’s priority programmed by setting the xIPL[2:0] bits in the Interrupt
Control Registers.

No interrupt sources should have the same level and priority as another. Programming two interrupt
sources with the same level and priority can result in undefined operation.

The M5282EVB hardware uses IRQ7 to support the ABORT function using the ABORT switch
(S1). This switch is used to force an interrupt (level 7, priority 3) if the user's program execution
should be aborted without issuing a RESET (refer to Chapter 2 for more information on ABORT).
Since the ABORT switch is not capable of generating a vector in response to a level seven interrupt
acknowledge from the processor, the dBUG programs this interrupt request for autovector mode.

Refer to MCF5282 User’s Manual for more information about the interrupt controller.

1.3.5 TA Generation

The processor starts a bus cycle by asserting CSx with the other control signals. The processor then
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waits for a transfer acknowledgment (TA) either from within (Auto acknowledge - AA mode) or
from the externally addressed device before it can complete the bus cycle. -TA is used to indicate
the completion of the bus cycle. It also allows devices with different access times to communicate
with the processor properly asynchronously. The MCF5282 processor, as part of the chip-select
logic, has a built-in mechanism to generate TA for all external devices which do not have the
capability to generate this signal. For example the Flash ROM cannot generate a TA signal. The
chip-select logic is programmed by the dBUG ROM Monitor to generate TA internally after a
pre-programmed number of wait states. In order to support future expansion of the M5282EVB,
the TA input of the processor is also connected to the Processor Expansion Bus (J2, pin 68). This
allows any expansion boards to assert this line to provide a TA signal to the processor. On the
expansion boards this signal should be generated through an open collector buffer with no pull-up
resistor; a pull-up resistor is included on this board. All TA signals from expansion boards should
be connected to this line.

1.3.6 User’s Program

Jumper JP16 allows users to test code from boot/POR without having to overwrite the ROM
Monitor.

When the jumper is set between pins 1 and 2, the behavior of the system is normal, dBUG boots
and then runs from OXFFE00000. When the jumper is set between pins 2 and 3, the board boots
from the second half of the Flash (OxFFF00000).

Procedure:

1. Compile and link as though the code was to be placed at the base of the flash.
2. Set up the jumper (JP16) for Normal operation, pinl connected to pin 2.

3. Download to SDRAM (If using serial or ethernet, start the ROM Monitor first. If using
BDM via a wiggler cable, download first, then start ROM Monitor by pointing the program
counter (PC) to OXFFE00400 and run.)

4. Inthe ROM Monitor, execute the 'FL write <dest> <src> <bytes>' command.

5. Move jumper (JP16) to pin 2 connected to pin 3 and push the reset button (S2). User code
should now be running from reset/POR.

1.4 Communication Ports

The M5282EVB provides external communication interfaces for 2 UART serial ports, QSPI,
FlexCan 2.0B port, 1°C port, 10/100T ethernet port, and BDM/JTAG port.

1.4.1 UARTO and UART1

The MCF5282 device has three built in UARTS, each with its own software programmable baud
rate generators. Two of these UART interfaces are brought out to RS232 transceivers. One channel
is the ROM Monitor to Terminal output and the other is available to the user. The ROM Monitor
programs the interrupt level for UARTO to Level 3, priority 2 and autovector mode of operation.
The interrupt level for UARTL is programmed to Level 3, priority 1 and autovector mode of
operation. The signals from these channels are available on expansion connector (J3). The signals
of UARTO and UART1 are passed through the RS-232 transceivers (U15) & (U16) and are
available on DB-9 connectors (P4) and (P5). UART signal pins that are multiplexed with other
functions on the MCF5282 can be disconnected from the UART transceivers by removing specific
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jumper JP[28:35].

Table 1-12. UARTO and UART1 Jumpers
Jumper UART Signal
JP28 GPTB[0]0 / PTB[0]
JP29 GPTB[1]/ PTB[1]
JP30 DTIN3 / URTSO
JP31 DTIN2 / UCTSO
JP32 GPTB[2]/ PTB[2]
JP33 GPTB[3]/ PTB[3]
JP34 DTOUT3/ URTS1
JP35 DTOUT2/UCTS1

Refer to the MCF5282 User’s Manual for programming the UART’s and their register maps.

1.4.2 FlexCAN 2.0 B Port

The M5282EVB board provides 1 CAN transceivers. The CAN TX and RX signals are brought out
to a 3.3V CAN transceiver (Texas Instruments - SN65HVD230D). Jumper JP1 and JP2 control the
CAN hardware configuration.

Table 1-13. CAN Jumper Configuration

Jumper Function ON OFF
JP1 Transceiver mode Standby High Speed (No Slope
Control)
JP2 CAN Termination Terminating resistor No terminating resistor
between CANL and CANH

The CANL and CANH signals are brought our from the CAN transceiver to a female DB-9 con-
nector (P9) in the configuration below.

Table 1-14. CAN Bus Connector Pinout

DB-9 pin Signal

1,4-6,7-9 Not Connected

2 CANL
3 Ground
7 CANH
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1.4.3 10/100T Ethernet Port

The MCF5272 device performs the full set of IEEE 802.3/Ethernet CSMA/CD media access
control and channel interface functions. The MCF5282 Ethernet Controller requires an external
interface adaptor and transceiver function to complete the interface to the ethernet media. The
MCF5282 Ethernet module also features an integrated fast (100baseT) Ethernet media access
controller (MAC).

The Fast Ethernet controller (FEC) incorporates the following features:
» Full compliance with the IEEE 802.3 standard

» Support for three different physical interfaces:
— 100 Mbps 802.3 media independent interface (MII)

— 10 Mbps 802.3 Ml
— 10 Mbps seven-wire interface

» Half-duplex 100 Mbps operation at system clock frequency 50 MHz

e 448 bytes total on-chip transmit and receive FIFO memory to support a range of bus
latencies. Note: the total FIFO size is 448 bytes. It is not intended to hold entire frames but
only to compensate for external bus latency. The FIFO can be partitioned on any 32-bit
boundary between receive and transmit, for example, 32 x 56 receive and 32 x 56 transmit.

* Retransmission from transmit FIFO following a collision, no processor bus used
» Automatic internal flushing of the receive FIFO for runts and collisions with no processor
bus use

For more details see the MCF5282 Users manual, this module’s signals are also brought to
expansion connector J3. The on board ROM MONITOR is programmed to allow a user to
download files from a network to memory in different formats. The current compiler formats
supported are S-Record, COFF, ELF or Image.

Table 1-15. Ethernet Hardware Configuration

Function (See AMD-AM79C874VC users manual for
Jumper . L
function description)
JP8 Auto Negotiate
JP9 Tech O
JP10 Tech 1
JP11 Tech 2

1.4.4 BDM/JTAG Port

The MCF5282 processor has a Background Debug Mode (BDM) port, which supports Real-Time
Trace Support and Real-Time Debug. The signals which are necessary for debug are available at
connector (J4). Figure 1-3., “J4- BDM Connector pin assignment” shows the (J4) Connector pin
assignment.
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DEVELOPER RESERVED <@—® 4 , > BKPT
GND ——® 4 4, [——% DSCLK
GND ——® 5 g |[<@—® DEVELOPER RESERVED
RESET w——— 5 8 ——— DSI
/O orPad Voltage ™| 9 10 [ DsO
GND —® 1, [ PsST3
PST2Z ———® 13 14 ~§—— PST1
PSTO ————® & 16 [ DDATA3
DDATA2 —— B 17 18 [ DDATAL
DDATA0 —— | 19 20 | GND
MOTOROLA RESERVED <——® 5 2 ~€—P MOTOROLA RESERVED
GND —» o3 o4 [ PSTCLK
Core Voltagg ———— o5 26 — TA

Figure 1-3. J4- BDM Connector pin assignment

Pin 7 of the BDM connector on the M5282EVB may be configured to connect to the RESET or
TCLK signal of the MCF5282. For BDM communication the default is to configure this pin for
RESET.

Table 1-16. BDM Header Pin 7 Selection

JP17 Source
1-2 Pin 7 is RESET
2-3 Pin 7 is TCLK

The BDM connector can also be used to interface to JTAG signals. If you may configure this Pin
7 of the BDM header for TCLK for custom JTAG hardware.On reset, the JTAG_EN signal selects
between multiplexed debug module and JTAG signals. See Table 1-5., “SW1-2 JTAG_EN”.

1.4.5 I12C

The MCF5282’s 12C module includes the following features:
« Compatibility with the 1°C bus standard
*  Multi master operation
» Software programmable for one of 64 different clock frequencies
» Software selectable acknowledge bit
» Interrupt driven byte by byte data transfer
» Arbitration-lost interrupt with auto mode switching from master to slave
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» Calling address identification interrupt
» Start and stop signal generation and detection
* Repeated start signal generation
» Acknowledge bit generation and detection
* Bus busy detection
Please see the MCF5282 Users Manual for more detail. The 12C signals from the MCF5282 device

are brought out to expansion connector (J10). Jumpers JP36 and JP37 can be used to
connect/disconnect the 12C signals, SDA and SCL, from the daughter card expansion connector, J3.

1.4.6 QSPI

The QSPI (Queued Serial Peripheral Interface) module provides a serial peripheral interface with
queued transfer capability. It will support up to 16 stacked transfers at one time, minimizing CPU
intervention between transfers. Transfer RAMs in the QSPI are indirectly accessible using address
and data registers.

Functionality is very similar, but not identical, to the QSPI portion of the QSM (Queued Serial
Module) implemented in the MC68332 processor.

* Programmable queue to support up to 16 transfers without user intervention

» Supports transfer sizes of 8 to 16 bits in 1-bit increments

» Four peripheral chip-select lines for control of up to 15 devices

* Baud rates from 274.5-Kbps to 17.5-Mbps at 140MHz.

* Programmable delays before and after transfers

» Programmable clock phase and polarity

» Supports wrap-around mode for continuous transfers
Please see the MCF5282 Users Manual for more detail. The QSPI signals from the MCF5282

device are brought out to expansion connector (J9). Some of these signals are multiplexed with
other functions.

1.5 Connectors and User Components

1.5.1 Expansion Connectors

Three 2x10 dual row 100mil Berg Headers provide access to a number of MCF5282 peripheral
signals. Below is a pinout description of these connectors.

Table 1-17. J5
Pin | MCF5282 Signal Pin | MCF5282 Signal
1 VSSA 2 VRL
3 AN52/PQAO 4 GPTAO
5 ANO/PQBO 6 GPTAl
7 RESET 8 GPTA3
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Table 1-17. 35

Pin | MCF5282 Signal Pin | MCF5282 Signal

9 RSTOUT 10 GPTA2

11 AN56/PQA4 12 GPTB3

13 AN55/PQA3 14 AN53/PQA1

15 GPTB2 16 AN1/PQB1

17 AN2/PQB2 18 VDDA

19 AN3/PQB3 20 VRH
Table 1-18. J6

Pin | MCF5282 Signal Pin | MCF5282 Signal

1 VSS 2 VSS

3 QSPIDI 4 GPTB1

5 QSPIDO 6 GPTBO

7 QSPICLK 8 QSPICS3

9 QSPICS2 10 DTOUT3/PTC2

11 QSPICS1 12 CLKOUT

13 QSPICSO 14 URXD2/PAS1

15 IRQ1 16 UTXD2/PASO

17 DTIN3/PTC3 18 DTIN2/PTC1

19 DTIN2/PTD3 20 DTINO/PTD1
Table 1-19. J7

Pin | MCF5282 Signal Pin | MCF5282 Signal

1 VSS 2 VSS
3 IRQ2 4 N/C
5 IRQ3 6 N/C
7 IRQ4 8 N/C
9 IRQ5 10 N/C
11 DTOUTO/PTDO 12 N/C
13 DTOUT1/PTD2 14 N/C
15 DTOUT2/PTCO 16 N/C
17 N/C 18 N/C
19 |IRQ6 20 |IRQ7
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1.5.2 Daughter Card Expansion Connectors

Two, 120-way SMT connectors (J2 and J3) provide access to all MCF5282 signals. These
connectors are idea for interfacing to a custom daughter card or for simple probing of processor
signals. Below is a pinout description of these connectors.

1-18

Table 1-20. J2
Pin Signal Pin Signal Pin Signal Pin Signal
1 D31 2 A0 61 D9 62 | A23
3 D30 4 GND 63 D8 64 |OE
5 D29 6 Al 65 D7 66 | GND
7 D28 8 A2 67 | GND 68 |TA
9 GND 10 A3 69 D6 70 TEA
1 D27 12 |A4 71 D5 72 RIW
13 D26 14 | A5 73 D4 74 | +33V
15 | +3.3V 16 | A6 75 | +3.3V 76 | TSIZO
17 D25 18 | A7 77 D3 78 | TSIZ1
19 D24 20 | GND 79 D2 80 |TS
21 GND 22 A8 81 D1 82 TIP
23 D23 24 A9 83 GND 84 CSs0
25 D22 26 +3.3V 85 DO 86 Cs1
27 | +33V 28 | A10 87 | SRAS 88 |CS2
29 D21 30 |AlL 89 | SCAS 90 | +3.3V
31 D20 32  |A12 91 | +33V 92 |CS3
33 D19 34 GND 93 SDWE 94 BSO
35 |[GND 36 [A13 95 |45V 96 |BS1
37 D18 38 | Al14 97 | GND 98 | GND
39 D17 40 | A15 99 | SD_CS0 100 |BS2
41 D16 42 |+33Vv 101 |SD_CS1 102 |BS3
43 | +33V 44 | A16 103 | SCKE 104 | RSTI
45 D15 46 | A17 105 | +3.3V 106 | RSTO
47 D14 48 | A18 107 | CLKOUT 108 | CLKMODO
49 D13 50 GND 109 | GND 110 |RCON
51 | GND 52 | A19 111 | CLKMOD1 112 | JTAG_EN
53 D12 54 | A20 113 |45V 114 | +5V
55 D11 56 | A21 115 |45V 116 | +5Vv
57 D10 58 | +3.3V 117 | GND 118 | GND
59 | +3.3V 60 |A22 119 | GND 120 | GND
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Table 1-21. J3
Pin Signal Pin Signal Pin Signal Pin Signal
1 +3.3V 2 +3.3V 61 | QSPIDO 62 | GND
3 GND 4 VDDA 63 | QSPIDI 64 | SDA
5 IRQ1 6 DDATAQ 65 [ QsSPICLK 66 [scL
7 1RQ2 8 DDATA1 67 | GND 68 | GND
9 TRQ3 10 | +3.3V 69 | QSPICSO 70 EXTAL
1 | TRQ4 12 DDATA2 71 | QSPICS1 72 | XTAL
13 | TRQ5 14 DDATA3 73 | QSPICS2 74 | GND
15 IRQ6 16 PSTO 75 +3.3V 76 GND
17 | TRQ7 18 | VDDA 77 | QSPICS3 78 | +33V
19 | +3.3V 20 | PST1 79 URXD1 80 |+3.3Vv
21 | EMDIO 22 PST2 81 UTXD1 82 | GND
23 | EMDC 24 | PST3 83 |GND 84 | GND
25 | ETXCLK 26 | GND 85 URXDO 86 | +3.3V
27 | ETXEN 28 DSO 87 UTXDO 88 | AN52
29 | ETXDO 30 DSl 89 [GPTAO 90 | AN53
31 |ETXD1 32 GND 91 | +33V 92 | AN55
33 | ETXD2 34 DSCLK 93 | GPTA1 94 | AN56
35 | GND 3 | TCLK 95 | GPTA2 96 | GND
37 ETXD3 38 | +33V 97 | GPTA3 98 | ANO
39 ERXDO 40 BKPT 99 GND 100 | AN1
41 ERXD1 42 DTOUTO 101 | GTPBO 102 | VSSA
43 ERXD2 44 DTINO 103 | GTPB1 104 | VSSA
45 | GND 46 DTOUT1 105 | GND 106 | AN2
47 ERXD3 48 DTIN1 107 | GTPB2 108 | AN3
49 | ECOL 50 DTOUT?2 109 | +3.3V 110 | +3.3V
51 | ERXCLK 52 DTIN2 111 | GTPB3 112 | VSSA
53 | ERXDV 54 DTOUT3 113 | +5V 114 | +5V
55 ECRS 56 DTIN3 115 | +5V 116 | +5V
57 | ETXER 58 | CANRX 117 | GND 118 | GND
59 | ERXER 60 | CANTX 119 | GND 120 | GND

1.5.3 Reset Switch (S2)

The reset logic provides system initilization. Reset occurs during power-on or via assertion of the
signal -RESET which causes the MCF5249 to reset. Reset is also triggered by the reset switch (S1)
which resets the entire processor/system.
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A hard reset and voltage sense controller (U12) is used to produce an active low power-on RESET
signal. The reset switch S2 is fed into U12 which generates the signal which is fed to the MCF5282
reset, RSTI. The RSTI signal is an open collector signal and so can be wire OR’ed with other reset
signals from additional peripherals.

dBUG configures the MCF5282 microprocessor internal resources during initialization. The
instruction cache is invalidated and disabled. The Vector Base Register, VBR, contains an address
which initially points to the Flash memory. The contents of the exception table are written to
address $00000000 in the SDRAM. The Software Watchdog Timer is disabled, the Bus Monitor is
enabled, and the internal timers are placed in a stop condition. The interrupt controller registers are
initialized with unique interrupt level/priority pairs.

1.5.4 User LEDs

There are four LEDs available to the user. Each of these LEDs are pulled to +3.3V through a 470
ohm resistor and can be illuminated by driving a logic “0” on the appropriate signal to “sink” the
current. Each of these signals can be disconnected from it’s associated LED with a jumper. The
table below which MCF5282 signal is associated with LED.

Table 1-22. User LEDs

LED MCF5282 Signal Jumper to disconnect
D6 DTOUTO JP12
D7 DTOUT1 JP13
D8 DTOUT2 JP14
D9 DTOUT3 JP15

1.5.5 Other LEDs

There are several other LED on the M5282EVB to signal to the user various board/processor/component state. Below
is a list of those LEDs and their functions:

Table 1-23. LED Functions

LED Function
D1-D5 Ethernet Phy functionary (See AMD - AM79C874VC documentation)
D6-D9 User LEDs (See Table 1-22., “User LEDs")
D11 +3.3V Power Good
D14 +5V Power Good
D15 Abort (IRQ7) asserted
D16 Reset (RSTI) asserted
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Chapter 2 Initialization and Setup

2.1 System Configuration

The M5282EVB board requires the following items for minimum system configuration:
e The M5282EVB board (provided).
» Power supply, +6V to 14V DC with minimum of 300 mA.
» RS232C compatible terminal or a PC with terminal emulation software.
e RS232 Communication cable (provided).

Figure 2-1., “Minimum System Configuration” displays the minimum system configuration.
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2.2 Installation and Setup

The following sections describe all the steps needed to prepare the board for operation. Please read
the following sections carefully before using the board. When you are preparing the board for the
first time, be sure to check that all jumpers are in the default locations. Default jumper markings
are documented on the master jumper table and printed on the underside of the board. After the
board is functional in its default mode, the Ethernet interface may be used by following the
instructions provided in Appendix A.

2.2.1 Unpacking

Unpack the computer board from its shipping box. Save the box for storing or reshipping. Refer to
the following list and verify that all the items are present. You should have received:

» M5282EVB Single Board Computer

* M5282EVB User's Manual (this document)

* One RS232 communication cable

* One BDM (Background Debug Mode) “wiggler” cable

*  MCF5282UM ColdFire Integrated Microprocessor User Manual

» ColdFire® Programmers Reference Manual

» Aselection of Third Party Developer Tools and Literature

NOTE

Avoid touching the MOS devices. Static discharge can and will
damage these devices.

Once you have verified that all the items are present, remove the board from its protective jacket
and anti-static bag. Check the board for any visible damage. Ensure that there are no broken,

damaged, or missing parts. If you have not received all the items listed above or they are damaged,
please contact Matrix Design immediately - for contact details please see the front of this manual.

2.2.2 Preparing the Board for Use

The board, as shipped, is ready to be connected to a terminal and power supply without any need
for modification. Figure XXXX - shows the position of the jumpers and connectors.

2.2.3 Providing Power to the Board

The board accepts two means of power supply connection, either P2 or P3. Connector P2 is a
2.1mm power jack, P3 a lever actuated connector. The board accepts +6V to +12V DC at 1.0 Amp
via either of the connectors.

Table 2-1. Power Supply Connections on P2

Contact number Voltage
1 Ground
2 N/C
3 (Center) +6V to +14V DC
@ MOTOROLA Chapter 2. Initialization and Setup 2-3
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Table 2-2. Power Supply Connections on P3

Contact Number Voltage

1 +6V to +14V DC

2 Ground

2.2.4 Selecting Terminal Baud Rate

The serial channel UARTO of the MCF5282 is used for serial communication and has a built in
timer. This timer is used by the dBUG ROM monitor to generate the baud rate used to communicate
with a serial terminal. A number of baud rates can be programmed. On power-up or manual
RESET, the dBUG ROM monitor firmware configures the channel for 19200 baud. Once the
dBUG ROM monitor is running, a SET command may be issued to select any baud rate supported
by the ROM monitor.

2.2.5 The Terminal Character Format

The character format of the communication channel is fixed at power-up or RESET. The default
character format is 8 bits per character, no parity and one stop bit with no flow control. It is
necessary to ensure that the terminal or PC is set to this format.

2.2.6 Connecting the Terminal

The board is now ready to be connected to a PC/terminal. Use the RS-232 serial cable to connect
the PC/terminal to the M5282EVB PCB. The cable has a 9-pin female D-sub terminal connector
at one end and a 9-pin male D-sub connector at the other end. Connect the 9-pin male connector to
connector P3 on the M5282EVB board. Connect the 9-pin female connector to one of the available
serial communication channels normally referred to as COM1 (COM2, etc.) on the PC running
terminal emulation software. The connector on the PC/terminal may be either male 25-pin or 9-pin.
It may be necessary to obtain a 25pin-to-9pin adapter to make this connection. If an adapter is
required, refer to Figure 2-2., “Pin Assignment for Female (Terminal) Connector™.

2.2.7 Using a Personal Computer as a Terminal

A personal computer may be used as a terminal provided a terminal emulation software package is
available. Examples of this software are PROCOMM, KERMIT, QMODEM, Windows
95/98/2000/XP Hyper Terminal or similar packages. The board should then be connected as
described in section 2.2.6, “Connecting the Terminal.”

Once the connection to the PC is made, power may be applied to the PC and the terminal emulation
software can be run. In terminal mode, it is necessary to select the baud rate and character format
for the channel. Most terminal emulation software packages provide a command known as "Alt-p"
(press the p key while pressing the Alt key) to choose the baud rate and character format. The
character format should be 8 bits, no parity, one stop bit. (see section 1.9.5 The Terminal Character
Format.) The baud rate should be set to 19200. Power can now be applied to the board.
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SO O O O 01
O O O Os

Figure 2-2. Pin Assignment for Female (Terminal) Connector

Pin assignments are as follows:

Table 2-3. Pin Assignment for Female (Terminal) Connector

DB9 Pin Function

1 Data Carrier Detect, Output (shorted to pins 4 and 6)

2 Receive Data, Output from board (receive refers to terminal side)
3 Transmit Data, Input to board (transmit refers to terminal side)

4 Data Terminal Ready, Input (shorted to pin 1 and 6)

5 Signal Ground

6 Data Set Ready, Output (shorted to pins 1 and 4)

7 Request to Send, Input

8 Clear to send, Output

9 Not connected

Figure 2-3 on the next page shows the jumper locations for the board.
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2.3 System Power-up and Initial Operation

When all of the cables are connected to the board, power may be applied. The dBUG ROM Monitor
initializes the board and then displays a power-up message on the terminal, which includes the
amount of memory present on the board.

Hard Reset
DRAM Size: 16M

Copyright 1995-2003 Motorola, Inc. All Rights Reserved.
ColdFire MCF5282 EVS Firmware v2e.la.xxX (Build XXX on XXX XX 20XX
XX 1 XX 1 XX)

Enter 'help' for help.

dBUG>

The board is now ready for operation under the control of the debugger as described in Chapter 2.
If you do not get the above response, perform the following checks:
1. Make sure that the power supply is properly configured for polarity, voltage level and
current capability (~1A) and is connected to the board.
2. Check that the terminal and board are set for the same character format and baud.
3. Press the RESET button to insure that the board has been initialized properly.

If you still are not receiving the proper response, your board may have been damaged. Contact
Matrix Design for further instructions, please see the beginning of this manual for contact details.

2.4 Using The BDM Port

The MCF5282 microprocessor has a built in debug module referred to as BDM (background debug
module). In order to use BDM, simply connect the 26-pin debug connector on the board, J4, to the
P&E BDM wiggler cable provided in the kit. No special setting is needed. Refer to the ColdFire®
User's Manual BDM Section for additional instructions.

NOTE

BDM functionality and use is supported via third party developer
software tools. Details may be found on CD-ROM included in this
kit
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Chapter 3
Using the Monitor/Debug Firmware

The M5282EVB single board computer has a resident firmware package that provides a
self-contained programming and operating environment. The firmware, named dBUG, provides
the user with monitor/debug interface, inline assembler and disassembly, program download,
register and memory manipulation, and 1/O control functions. This chapter is a how-to-use
description of the dBUG package, including the user interface and command structure.

3.1 What Is dBUG?

dBUG is a traditional ROM monitor/debugger that offers a comfortable and intuitive command
line interface that can be used to download and execute code. It contains all the primary features
needed in a debugger to create a useful debugging environment.

The firmware provides a self-contained programming and operating environment. dBUG interacts
with the user through pre-defined commands that are entered via the terminal. These commands
are defined in Section 3.4, “Commands”.

The user interface to dBUG is the command line. A number of features have been implemented to
achieve an easy and intuitive command line interface.

dBUG assumes that an 80x24 character dumb-terminal is utilized to connect to the debugger. For
serial communications, dBUG requires eight data bits, no parity, and one stop bit (8-N-1) with no
flow control. The default baud rate is 19200 but can be changed after power-up.

The command line prompt is “dBUG> . Any dBUG command may be entered from this prompt.
dBUG does not allow command lines to exceed 80 characters. Wherever possible, dBUG displays
data in 80 columns or less. dBUG echoes each character as it is typed, eliminating the need for any
“local echo” on the terminal side.

In general, dBUG is not case sensitive. Commands may be entered either in upper or lower case,
depending upon the user’s equipment and preference. Only symbol names require that the exact
case be used.
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Most commands can be recognized by using an abbreviated name. For instance, entering “h” is the
same as entering “help”. Thus, it is not necessary to type the entire command name.

The commands DI, GO, MD, STEP and TRACE are used repeatedly when debugging. dBUG
recognizes this and allows for repeated execution of these commands with minimal typing. After
acommand is entered, simply press <RETURN> or <ENTER> to invoke the command again. The
command is executed as if no command line parameters were provided.

An additional function called the "System Call" allows the user program to utilize various routines
within dBUG. The System Call is discussed at the end of this chapter.

The operational mode of dBUG is demonstrated in Figure 3-1. After the system initialization, the
board waits for a command-line input from the user terminal. When a proper command is entered,
the operation continues in one of the two basic modes. If the command causes execution of the user
program, the dBUG firmware may or may not be re-entered, at the discretion of the user’s program.
For the alternate case, the command will be executed under control of the dBUG firmware, and
after command completion, the system returns to command entry mode.

During command execution, additional user input may be required depending on the command
function.

For commands that accept an optional <width> to modify the memory access size, the valid values
are:

* B 8-bit (byte) access

* W 16-bit (word) access

e L 32-bit (long) access

When no <width> option is provided, the default width is.W, 16-bit.

The core ColdFire® register set is maintained by dBUG. These are listed below:
* AO0-A7

. DO0-D7
- PC
.« SR

All control registers on ColdFire® are not readable by the supervisor-programming model, and
thus not accessible via dBUG. User code may change these registers, but caution must be exercised
as changes may render dBUG inoperable.

A reference to “SP” (stack pointer) actually refers to general purpose address register seven, “A7.”

3.2 Operational Procedure

System power-up and initial operation are described in detail in Chapter 1. This information is
repeated here for convenience and to prevent possible damage.

3.2.1 System Power-up

* Be sure the power supply is connected properly prior to power-up.
» Make sure the terminal is connected to TERMINAL (P4) connector.
* Turn power on to the board.
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Figure 3-1 shows the dBUG operational mode.

INITIALIZE

COMMAND LINE
INPUT FROM TERMINAL

EXECUTE
COMMAND
FUNCTION

A

DOES COMMAND LINE
CAUSE USER PROGRAM
EXECUTION

JUMP TO USER
PROGRAM AND
BEGIN EXECUTION

Figure 3-1. Flow Diagram of dBUG Operational Mode

3.2.2 System Initialization

After the EVB is powered-up and initialized, the terminal will display:

Low Voltage Detect Reset
Power-on Reset

ColdFire MCF5282 on the M5282EVB
Firmware vXX_XX.XX (Build X on XXXX)
Copyright 1995-2003 Motorola, Inc. All Rights Reserved.

Enter "help® for help.

dBUG>
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Other means can be used to re-initialize the M5282EVB firmware. These means are discussed in
the following paragraphs.

3.2.2.1 External RESET Button

External RESET (S2) is the red button. Depressing this button causes all processes to terminate,
resets the MCF5282 processor and board logic and restarts the dBUG firmware. Pressing the
RESET button would be the appropriate action if all else fails.

3.2.2.2 ABORT Button

ABORT (S1) is the button located next to the RESET button. The abort function causes an interrupt
of the present processing (a level 7 interrupt on MCF5282) and gives control to the dBUG
firmware. This action differs from RESET in that no processor register or memory contents are
changed, the processor and peripherals are not reset, and dBUG is not restarted. Also, in response
to depressing the ABORT button, the contents of the MCF5282 core internal registers are
displayed.

The abort function is most appropriate when software is being debugged. The user can interrupt
the processor without destroying the present state of the system. This is accomplished by forcing
a non-maskable interrupt that will call a dBUG routine that will save the current state of the
registers to shadow registers in the monitor for display to the user. The user will be returned to the
ROM monitor prompt after exception handling.

3.2.2.3 Software Reset Command

dBUG does have a command that causes the dBUG to restart as if a hardware reset was invoked.
The command is “RESET”.

3.3 Command Line Usage

The user interface to dBUG is the command line. A number of features have been implemented to
achieve an easy and intuitive command line interface.

dBUG assumes that an 80x24 ASCII character dumb terminal is used to connect to the debugger.
For serial communications, dBUG requires eight data bits, no parity, and one stop bit (8-N-1). The
baud rate default is 19200 bps — a speed commonly available from workstations, personal
computers and dedicated terminals.

The command line prompt is: dBUG>

Any dBUG command may be entered from this prompt. dBUG does not allow command lines to
exceed 80 characters. Wherever possible, dBUG displays data in 80 columns or less. dBUG echoes
each character as it is typed, eliminating the need for any local echo on the terminal side.

The <Backspace> and <Delete> keys are recognized as rub-out keys for correcting typographical
mistakes.

Command lines may be recalled using the <Control> U, <Control> D and <Control> R key
sequences. <Control> U and <Control> D cycle up and down through previous command lines.
<Control> R recalls and executes the last command line.

In general, dBUG is not case-sensitive. Commands may be entered either in uppercase or

3-4 M5282EVB User’'s Manual M) mororoLa
For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
Commands

lowercase, depending upon the user’s equipment and preference. Only symbol names require that
the exact case be used.

Most commands can be recognized by using an abbreviated name. For instance, entering h is the
same as entering help. Thus it is not necessary to type the entire command name.

The commands DI, GO, MD, STEP and TRACE are used repeatedly when debugging. dBUG
recognizes this and allows for repeated execution of these commands with minimal typing. After
a command is entered, press the <Return> or <Enter> key to invoke the command again. The
command is executed as if no command line parameters were provided.

3.4 Commands

This section lists the commands that are available with all versions of dBUG. Some board or CPU
combinations may use additional commands not listed below.

Table 3-1. dBUG Command Summary

Mnemonic Syntax Description
ASM asm <<addr> stmt> Assemble
BC bc addrl addr2 length Block Compare
BF bf <width> begin end data <inc> Block Fill
BM bm begin end dest Block Move
BR br addr <-r> <-¢ count> <-t trigger> Breakpoint
BS bs <width> begin end data Block Search
DC dc value Data Convert
DI di<addr> Disassemble
DL dl <offset> Download Serial
DLDBUG didbug Download dBUG
DN dn <-c> <-e> <-i> <-s <-0 offset>> <filename> Download Network
FL fl erase addr bytes Flash Utilities

fl write dest src bytes

GO go <addr> Execute
GT gt addr Execute To
HELP help <command> Help
IRD ird <module.register> Internal Register Display
IRM irm module.register data Internal Register Modify
LR Ir<width> addr Loop Read
LW lw<width> addr data Loop Write
MD md<width> <begin> <end> Memory Display
MM mm<width> addr <data> Memory Modify
MMAP mmap Memory Map Display

@ MOTOROLA

Chapter 3. Using the Monitor/Debug Firmware
For More Information On This Product,

Go to: www.freescale.com

3-5



Freescale Semiconductor, Inc.

Commands
Table 3-1. dBUG Command Summary

Mnemonic Syntax Description
ASM asm <<addr> stmt> Assemble
BC bc addrl addr2 length Block Compare
BF bf <width> begin end data <inc> Block Fill
RD rd <reg> Register Display
RM rm reg data Register Modify
RESET reset Reset
SD sd Stack Dump
SET set <option value> Set Configurations
SHOW show <option> Show Configurations
STEP step Step (Over)
SYMBOL symbol <symb> <-a symb value> <-r symb> -C|l|s> Symbol Management
TRACE trace <num> Trace (Into)
upP up begin end filename Upload Memory to File
VERSION version Show Version
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ASM Assembler

Usage: ASM <<addr> stmt>

The ASM command is a primitive assembler. The <stmt> is assembled and the resulting code
placed at <addr>. This command has an interactive and non-interactive mode of operation.

The value for address <addr> may be an absolute address specified as a hexadecimal value, or a
symbol name. The value for stmt must be valid assembler mnemonics for the CPU.

For the interactive mode, the user enters the command and the optional <addr>. If the address is
not specified, then the last address is used. The memory contents at the address are disassembled,
and the user prompted for the new assembly. If valid, the new assembly is placed into memory, and
the address incremented accordingly. If the assembly is not valid, then memory is not modified,
and an error message produced. In either case, memory is disassembled and the process repeats.

The user may press the <Enter> or <Return> key to accept the current memory contents and skip
to the next instruction, or a enter period to quit the interactive mode.

In the non-interactive mode, the user specifies the address and the assembly statement on the
command line. The statement is the assembled, and if valid, placed into memory, otherwise an error
message is produced.

Examples:
To place a NOP instruction at address 0x00010000, the command is:

asm 10000 nop
To interactively assembly memory at address 0x00400000, the command is:
asm 400000
@ MOTOROLA Chapter 3. Using the Monitor/Debug Firmware 3-7
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BC Block Compare

Usage:BC addrl addr2 length

The BC command compares two contiguous blocks of memory on a byte by byte basis. The first
block starts at address addr1 and the second starts at address addr2, both of length bytes.

If the blocks are not identical, the address of the first mismatch is displayed. The value for
addresses addrl and addr2 may be an absolute address specified as a hexadecimal value or a
symbol name. The value for length may be a symbol name or a number converted according to the
user defined radix (hexadecimal by default).

Example:

To verify that the data starting at 0x20000 and ending at 0x30000 is identical to the data starting at
0x80000, the command is:

bc 20000 80000 10000
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BF Block Fill

Usage:BF<width> begin end data <inc>

The BF command fills a contiguous block of memory starting at address begin, stopping at address
end, with the value data. <Width> modifies the size of the data that is written. If no <width> is
specified, the default of word sized data is used.

The value for addresses begin and end may be an absolute address specified as a hexadecimal
value, or a symbol name. The value for data may be a symbol name, or a number converted
according to the user-defined radix, normally hexadecimal.

The optional value <inc> can be used to increment (or decrement) the data value during the fill.

This command first aligns the starting address for the data access size, and then increments the
address accordingly during the operation. Thus, for the duration of the operation, this command
performs properly-aligned memory accesses.

Examples:

To fill a memory block starting at 0x00020000 and ending at 0x00040000 with the value 0x1234,
the command is:

bf 20000 40000 1234
To fill a block of memory starting at 0x00020000 and ending at 0x0004000 with a byte value of
OxAB, the command is:

bf.b 20000 40000 AB
To zero out the BSS section of the target code (defined by the symbols bss_start and bss_end), the
command is:

bf bss_start bss _end 0
To fill a block of memory starting at 0x00020000 and ending at 0x00040000 with data that
increments by 2 for each <width>, the command is:

bf 20000 40000 0 2
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BM Block Move

Usage:BM begin end dest

The BM command moves a contiguous block of memory starting at address begin and stopping at
address end to the new address dest. The BM command copies memory as a series of bytes, and
does not alter the original block.

The values for addresses begin, end, and dest may be absolute addresses specified as hexadecimal
values, or symbol names. If the destination address overlaps the block defined by begin and end,
an error message is produced and the command exits.

Examples:

To copy a block of memory starting at 0x00040000 and ending at 0x00080000 to the location
0x00200000, the command is:

bm 40000 80000 200000
To copy the target code’s data section (defined by the symbols data_start and data_end) to
0x00200000, the command is:

bm data_start data_end 200000
NOTE

Refer to “upuser” command for copying code/data into Flash
memory.
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BR Breakpoints

Usage:BR addr <-r> <-c count> <-t trigger>

The BR command inserts or removes breakpoints at address addr. The value for addr may be an
absolute address specified as a hexadecimal value, or a symbol name. Count and trigger are
numbers converted according to the user-defined radix, normally hexadecimal.

If no argument is provided to the BR command, a listing of all defined breakpoints is displayed.

The -r option to the BR command removes a breakpoint defined at address addr. If no address is
specified in conjunction with the -r option, then all breakpoints are removed.

Each time a breakpoint is encountered during the execution of target code, its count value is
incremented by one. By default, the initial count value for a breakpoint is zero, but the -c option
allows setting the initial count for the breakpoint.

Each time a breakpoint is encountered during the execution of target code, the count value is
compared against the trigger value. If the count value is equal to or greater than the trigger value,
a breakpoint is encountered and control returned to dBUG. By default, the initial trigger value for
a breakpoint is one, but the -t option allows setting the initial trigger for the breakpoint.

If no address is specified in conjunction with the -c or -t options, then all breakpoints are initialized
to the values specified by the -c or -t option.

Examples:

To set a breakpoint at the C function main() (symbol _main; see “symbol” command), the
command is:

br _main
When the target code is executed and the processor reaches main(), control will be returned to
dBUG.

To set a breakpoint at the C function bench() and set its trigger value to 3, the command is:

br _bench -t 3
When the target code is executed, the processor must attempt to execute the function bench() a third
time before returning control back to dBUG.

To remove all breakpoints, the command is:

br -r
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BS Block Search

Usage:BS<width> begin end data

The BS command searches a contiguous block of memory starting at address begin, stopping at
address end, for the value data. <Width> modifies the size of the data that is compared during the
search. If no <width> is specified, the default of word sized data is used.

The values for addresses begin and end may be absolute addresses specified as hexadecimal values,
or symbol names. The value for data may be a symbol name or a number converted according to
the user-defined radix, normally hexadecimal.

This command first aligns the starting address for the data access size, and then increments the
address accordingly during the operation. Thus, for the duration of the operation, this command
performs properly-aligned memory accesses.

Examples:

To search for the 16-bit value 0x1234 in the memory block starting at 0x00040000 and ending at
0x00080000:

bs 40000 80000 1234
This reads the 16-bit word located at 0x00040000 and compares it against the 16-bit value 0x1234.
If no match is found, then the address is incremented to 0x00040002 and the next 16-bit value is
read and compared.

To search for the 32-bit value OXABCD in the memory block starting at 0x00040000 and ending at
0x00080000:

bs.1 40000 80000 ABCD
This reads the 32-bit word located at 0x00040000 and compares it against the 32-bit value
0x0000ABCD. If no match is found, then the address is incremented to 0x00040004 and the next
32-bit value is read and compared.
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DC Data Conversion
Usage:DC data

The DC command displays the hexadecimal or decimal value data in hexadecimal, binary, and
decimal notation.

The value for data may be a symbol name or an absolute value. If an absolute value passed into the
DC command is prefixed by ‘0Ox’, then data is interpreted as a hexadecimal value. Otherwise data

IS interpreted as a decimal value.

All values are treated as 32-bit quantities.

Examples:

To display the decimal and binary equivalent of 0x1234, the command is:

dc 0x1234
To display the hexadecimal and binary equivalent of 1234, the command is:

dc 1234
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DI Disassemble

Usage:DI <addr>

The DI command disassembles target code pointed to by addr. The value for addr may be an
absolute address specified as a hexadecimal value, or a symbol name.

Wherever possible, the disassembler will use information from the symbol table to produce a more
meaningful disassembly. This is especially useful for branch target addresses and subroutine calls.

The DI command attempts to track the address of the last disassembled opcode. If no address is
provided to the DI command, then the DI command uses the address of the last opcode that was
disassembled.

The DI command is repeatable.
Examples:
To disassemble code that starts at 0x00040000, the command is:

di 40000
To disassemble code of the C function main(), the command is:

di _main
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DL Download Console

Usage:DL <offset>

The DL command performs an S-record download of data obtained from the console, typically a
serial port. The value for offset is converted according to the user-defined radix, normally
hexadecimal. Please reference the ColdFire Microprocessor Family Programmer’s Reference
Manual for details on the S-Record format.

If offset is provided, then the destination address of each S-record is adjusted by offset.

The DL command checks the destination download address for validity. If the destination is an
address outside the defined user space, then an error message is displayed and downloading
aborted.

If the S-record file contains the entry point address, then the program counter is set to reflect this
address.

Examples:
To download an S-record file through the serial port, the command is:

dl
To download an S-record file through the serial port, and add an offset to the destination address

of 0x40, the command is:
dl 0x40
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DLDBUG Download dBUG

Usage:DL <offset>

The DLDBUG command is used to update the dBUG image in Flash. It erases the Flash sectors
containing the dBUG image, downloads a new dBUG image in S-record format obtained from the
console, and programs the new dBUG image into Flash.

When the DLDBUG command is issued, dBUG will prompt the user for verification before any
actions are taken. If the the command is affirmed, the Flash is erased and the user is prompted to
begin sending the new dBUG S-record file. The file should be sent as a text file with no special
transfer protocol.

Use this command with extreme caution, as any error can render dBUG useless!
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DN Download Network

Usage:DN <-c> <-e> <-i> <-s> <-0 offset> <filename>

The DN command downloads code from the network. The DN command handle files which are
either S-record, COFF, ELF or Image formats. The DN command uses Trivial File Transfer
Protocol (TFTP) to transfer files from a network host.

In general, the type of file to be downloaded and the name of the file must be specified to the DN
command. The -c option indicates a COFF download, the -e option indicates an ELF download,
the -1 option indicates an Image download, and the -s indicates an S-record download. The -0
option works only in conjunction with the -s option to indicate an optional offset for S-record
download. The filename is passed directly to the TFTP server and therefore must be a valid
filename on the server.

If neither of the -c, -e, -I, -s or filename options are specified, then a default filename and filetype
will be used. Default filename and filetype parameters are manipulated using the SET and SHOW
commands.

The DN command checks the destination download address for validity. If the destination is an
address outside the defined user space, then an error message is displayed and downloading
aborted.

For ELF and COFF files which contain symbolic debug information, the symbol tables are
extracted from the file during download and used by dBUG. Only global symbols are kept in
dBUG. The dBUG symbol table is not cleared prior to downloading, so it is the user’s responsibility
to clear the symbol table as necessary prior to downloading.

If an entry point address is specified in the S-record, COFF or ELF file, the program counter is set
accordingly.

Examples:
To download an S-record file with the name “srec.out”, the command is:

dn -s srec.out
To download a COFF file with the name “coff.out”, the command is:

dn -c coff.out
To download a file using the default filetype with the name “bench.out”, the command is:

dn bench.out
To download a file using the default filename and filetype, the command is:

dn
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FL Flash Utilities

Info Usage: FL
Erase Usage: FL erase addr bytes
Write Usage: FL write dest src bytes

The FL command provides a set of flash utilities that will display information about the Flash
devices on the EVB, erase a specified range of Flash, or erase and program a specified range of
Flash.

When issued with no parameters, the FL. command will display usage information as well as device
specific information for the Flash devices available. This information includes size, address range,
protected range, access size, and sector boundaries.

When the erase command is given, the FL. command will attempt to erase the number of bytes
specified on the command line beginning at addr. If this range doesn’t start and end on Flash sector
boundaries, the range will be adjusted automatically and the user will be prompted for verification
before proceeding.

When the write command is given, the FL. command will program the number of bytes specified
from src to dest. An erase of this region will first be attempted. As with the erase command, if the
Flash range to be programmed doesn’t start and end on Flash sector boundaries, the range will be
adjusted and the user will be prompted for verification before the erase is performed. The specified
range is also checked to insure that the entire destination range is valid within the same Flash
device and that the src and dest are not within the same device.
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GO Execute

Usage:GO <addr>

The GO command executes target code starting at address addr. The value for addr may be an
absolute address specified as a hexadecimal value, or a symbol name.

If no argument is provided, the GO command begins executing instructions at the current program
counter,

When the GO command is executed, all user-defined breakpoints are inserted into the target code,
and the context is switched to the target program. Control is only regained when the target code
encounters a breakpoint, illegal instruction, trap #15 exception, or other exception which causes
control to be handed back to dBUG.

The GO command is repeatable.
Examples:
To execute code at the current program counter, the command is:

go
To execute code at the C function main(), the command is:
go _main
To execute code at the address 0x00040000, the command is:
go 40000
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GT Execute To

Usage:GT addr

The GT command inserts a temporary breakpoint at addr and then executes target code starting at
the current program counter. The value for addr may be an absolute address specified as a
hexadecimal value, or a symbol name.

When the GT command is executed, all breakpoints are inserted into the target code, and the
context is switched to the target program. Control is only regained when the target code encounters
a breakpoint, illegal instruction, or other exception which causes control to be handed back to
dBUG.

Examples:

To execute code up to the C function bench(), the command is:
gt _bench
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IRD Internal Register Display

Usage:IRD <module.register>

This command displays the internal registers of different modules inside the MCF5282. In the
command line, module refers to the module name where the register is located and register refers
to the specific register to display.

The registers are organized according to the module to which they belong. Use the IRD command
without any parameters to get a list of all the valid modules. Refer to the MCF5282 user’s manual
for more information on these modules and the registers they contain.

Example:

ird sim.rsr
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IRM Internal Register Modify

Usage:IRM module.register data

This command modifies the contents of the internal registers of different modules inside the
MCF5282. In the command line, module refers to the module name where the register is located
and register refers to the specific register to modify. The data parameter specifies the new value to
be written into the register.

Example:

To modify the TMR register of the first Timer module to the value 0x0021, the command is:
irm timerl._.tmr 0021
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HELP Help

Usage:HELP <command>

The HELP command displays a brief syntax of the commands available within dBUG. In addition,
the address of where user code may start is given. If command is provided, then a brief listing of
the syntax of the specified command is displayed.

Examples:
To obtain a listing of all the commands available within dBUG, the command is:

help
To obtain help on the breakpoint command, the command is:
help br
@ MOTOROLA Chapter 3. Using the Monitor/Debug Firmware 3-23

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
Commands

LR Loop Read

Usage:LR<width> addr

The LR command continually reads the data at addr until a key is pressed. The optional <width>
specifies the size of the data to be read. If no <width> is specified, the command defaults to reading
word sized data.

Example:
To continually read the longword data from address 0x20000, the command is:
Ir.1 20000
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LW Loop Write

Usage:LW<width> addr data

The LW command continually writes data to addr. The optional width specifies the size of the
access to memory. The default access size is a word.

Examples:
To continually write the longword data 0x12345678 to address 0x20000, the command is:

Iw. 1 20000 12345678
Note that the following command writes 0x78 into memory:

Iw.b 20000 12345678
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MD Memory Display

Usage:MD<width> <begin> <end>

The MD command displays a contiguous block of memory starting at address begin and stopping
at address end. The values for addresses begin and end may be absolute addresses specified as
hexadecimal values, or symbol names. Width modifies the size of the data that is displayed. If no
<width> is specified, the default of word sized data is used.

Memory display starts at the address begin. If no beginning address is provided, the MD command
uses the last address that was displayed. If no ending address is provided, then MD will display
memory up to an address that is 128 beyond the starting address.

This command first aligns the starting address for the data access size, and then increments the
address accordingly during the operation. Thus, for the duration of the operation, this command
performs properly-aligned memory accesses.

Examples:

To display memory at address 0x00400000, the command is:

md 400000
To display memory in the data section (defined by the symbols data_start and data_end), the
command is:

md data_start
To display a range of bytes from 0x00040000 to 0x00050000, the command is:

md.b 40000 50000
To display a range of 32-bit values starting at 0x00040000 and ending at 0x00050000:

md. 1 40000 50000
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MM Memory Modify

Usage:MM<width> addr <data>

The MM command modifies memory at the address addr. The value for addr may be an absolute
address specified as a hexadecimal value, or a symbol name. Width specifies the size of the data

that is modified. If no <width> is specified, the default of word sized data is used. The value for

data may be a symbol name, or a number converted according to the user-defined radix, normally
hexadecimal.

If a value for data is provided, then the MM command immediately sets the contents of addr to data.
If no value for data is provided, then the MM command enters into a loop. The loop obtains a value
for data, sets the contents of the current address to data, increments the address according to the
data size, and repeats. The loop terminates when an invalid entry for the data value is entered, i.e.,
a period.

This command first aligns the starting address for the data access size, and then increments the
address accordingly during the operation. Thus, for the duration of the operation, this command
performs properly-aligned memory accesses.

Examples:
To set the byte at location 0x00010000 to be OxFF, the command is:

mm.b 10000 FF
To interactively modify memory beginning at 0x00010000, the command is:

mm 10000
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MMAP

Usage:mmap

Memory Map Display

This command displays the memory map information for the M5282EVB evaluation board. The
information displayed includes the type of memory, the start and end address of the memory, and
the port size of the memory. The display also includes information on how the Chip-selects are used
on the board and which regions of memory are reserved for dBUG use (protected).

Here is an example of the output from this command:

Type Start End Port Size
SDRAM 0x00000000  OxOOFFFFFF  32-bit
SRAM (Int) 0x20000000 0x2000FFFF  32-bit
SRAM (Ext) 0x30000000 0x3007FFFF  32-bit
1PSBAR 0x40000000 Ox7FFFFFFF  32-bit
Flash (Int) OxFO000000 OxFOO7FFFF  32-bit
Flash (Ext) OXFFEOOO0O  OxFFFFFFFF  16-bit

Protected Start End
dBUG Code OXFFEOOO00  OXFFE3FFFF
dBUG Data 0x00000000  OxOOOOFFFF
Chip Selects
CSO Ext Flash
CS1 Ext SRAM
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RD Register Display

Usage:RD <reg>

The RD command displays the register set of the target. If no argument for reg is provided, then all
registers are displayed. Otherwise, the value for reg is displayed.

dBUG preserves the registers by storing a copy of the register set in a buffer. The RD command
displays register values from the register buffer.

Examples:

To display all the registers and their values, the command is:
rd

To display only the program counter:

rd pc

Here is an example of the output from this command:

PC: 00000000 SR: 2000 [t.Sm.000...xnzvc]
An: 00000000 00000000 00000000 00000000 00000000 00000000 00000000 01000000
Dn: 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
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RM Register Modify

Usage:RM reg data

The RM command modifies the contents of the register reg to data. The value for reg is the name
of the register, and the value for data may be a symbol name, or it is converted according to the
user-defined radix, normally hexadecimal.

dBUG preserves the registers by storing a copy of the register set in a buffer. The RM command
updates the copy of the register in the buffer. The actual value will not be written to the register
until target code is executed.

Examples:

To change register DO on MC68000 and ColdFire to contain the value 0x1234, the command is:
rm DO 1234
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RESET Reset the Board and dBUG
Usage:RESET
The RESET command resets the board and dBUG to their initial power-on states.

The RESET command executes the same sequence of code that occurs at power-on. If the RESET
command fails to reset the board adequately, cycle the power or press the reset button.

Examples:
To reset the board and clear the dBUG data structures, the command is:

reset
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SD Stack Dump

Usage:SD

The SD command displays a back trace of stack frames. This command is useful after some user
code has executed that creates stack frames (i.e. nested function calls). After control is returned to
dBUG, the SD command will decode the stack frames and display a trace of the function calls.
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SET Set Configurations

Usage:SET <option value>

The SET command allows the setting of user-configurable options within dBUG. With no
arguments, SET displays the options and values available. The SHOW command displays the
settings in the appropriate format. The standard set of options is listed below.

baud - This is the baud rate for the first serial port on the board. All communications between
dBUG and the user occur using either 9600 or 19200 bps, eight data bits, no parity, and one stop
bit, 8-N-1, with no flow control.

base - This is the default radix for use in converting a number from its ASCII text representation
to the internal quantity used by dBUG. The default is hexadecimal (base 16), and other choices are
binary (base 2), octal (base 8), and decimal (base 10).

client - This is the network Internet Protocol (IP) address of the board. For network
communications, the client IP is required to be set to a unique value, usually assigned by your local
network administrator.

server - This is the network IP address of the machine which contains files accessible via TFTP.
Your local network administrator will have this information and can assist in properly configuring
a TFTP server if one does not exist.

gateway - This is the network IP address of the gateway for your local subnetwork. If the client IP
address and server IP address are not on the same subnetwork, then this option must be properly
set. Your local network administrator will have this information.

netmask - This is the network address mask to determine if use of a gateway is required. This field
must be properly set. Your local network administrator will have this information.

filename - This is the default filename to be used for network download if no name is provided to
the DN command.

filetype - This is the default file type to be used for network download if no type is provided to the
DN command. Valid values are: “srecord”, “coff”, and “elf”.

mac - This is the ethernet Media Access Control (MAC) address (a.k.a hardware address) for the
evaluation board. This should be set to a unique value, and the most significant nibble should
always be even.

Examples:
To set the baud rate of the board to be 19200, the command is:

set baud 19200
NOTE

See the SHOW command for a display containing the correct
formatting of these options.
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Usage:SHOW <option>

Show Configurations

The SHOW command displays the settings of the user-configurable options within dBUG. When
no option is provided, SHOW displays all options and values.

Examples:

To display all options and settings, the command is:

show

To display the current baud rate of the board, the command is:

show

baud

Here is an example of the output from a show command:

dBUG> show

base:
baud:
server:
client:
gateway:
netmask:
filename:
filetype:
ethaddr:

3-34

16
19200
0.0.0.0
0.0.0.0
0.0.0.0

255.255.255.0

test.s19
S-Record
00:CF:52

:82:CF:01
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STEP Step Over

Usage:STEP

The STEP command can be used to “step over” a subroutine call, rather than tracing every
instruction in the subroutine. The ST command sets a temporary breakpoint one instruction beyond
the current program counter and then executes the target code.

The STEP command can be used to “step over” BSR and JSR instructions.

The STEP command will work for other instructions as well, but note that if the STEP command
is used with an instruction that will not return, i.e. BRA, then the temporary breakpoint may never
be encountered and dBUG may never regain control.

Examples:
To pass over a subroutine call, the command is:

step
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SYMBOL Symbol Name Management

Usage:SYMBOL <symb> <-a symb value> <-r symb> <-c|l|s>

The SYMBOL command adds or removes symbol names from the symbol table. If only a symbol
name is provided to the SYMBOL command, then the symbol table is searched for a match on the
symbol name and its information displayed.

The -a option adds a symbol name and its value into the symbol table. The -r option removes a
symbol name from the table.

The -c option clears the entire symbol table, the -1 option lists the contents of the symbol table, and
the -s option displays usage information for the symbol table.

Symbol names contained in the symbol table are truncated to 31 characters. Any symbol table
lookups, either by the SYMBOL command or by the disassembler, will only use the first 31
characters. Symbol names are case-sensitive.

Symbols can also be added to the symbol table via in-line assembly labels and ethernet downloads
of ELF formatted files.

Examples:
To define the symbol “main” to have the value 0x00040000, the command is:

symbol -a main 40000
To remove the symbol “junk” from the table, the command is:

symbol -r junk
To see how full the symbol table is, the command is:

symbol -s
To display the symbol table, the command is:
symbol -1
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TRACE Trace Into

Usage:TRACE <num>

The TRACE command allows single-instruction execution. If num is provided, then num
instructions are executed before control is handed back to dBUG. The value for num is a decimal
number.

The TRACE command sets bits in the processors’ supervisor registers to achieve single-instruction
execution, and the target code executed. Control returns to dBUG after a single-instruction
execution of the target code.

This command is repeatable.
Examples:
To trace one instruction at the program counter, the command is:

tr
To trace 20 instructions from the program counter, the command is:

tr 20
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UP Upload Data

Usage:UP begin end filename

The UP command uploads the data from a memory region (specified by begin and end) to a file
(specified by filename) over the network. The file created contains the raw binary data from the
specified memory region. The UP command uses the Trivial File Transfer Protocol (TFTP) to
transfer files to a network host.
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VERSION Display dBUG Version

Usage:VERSION

The VERSION command displays the version information for dBUG. The dBUG version, build
number and build date are all given.

The version number is separated by a decimal, for example, “v 2b.1c.1a”.

In this example, v2b . 1c . la
R

dBUG common /C \

_ _ PU major board major
major and minor and minor and minor
revision revision revision

The version date is the day and time at which the entire dBUG monitor was compiled and built.
Examples:
To display the version of the dBUG monitor, the command is:

version
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3.5 TRAP #15 Functions

An additional utility within the dBUG firmware is a function called the TRAP 15 handler. This
function can be called by the user program to utilize various routines within the dBUG, to perform
a special task, and to return control to the dBUG. This section describes the TRAP 15 handler and
how it is used.

There are four TRAP #15 functions. These are: OUT_CHAR, IN_CHAR, CHAR_PRESENT, and
EXIT_TO_dBUG.

3.51 OUT_CHAR

This function ( function code 0x0013) sends a character, which is in lower 8 bits of D1, to terminal.
Assembly example:

/* assume dl contains the character */

move. I #3$0013,d0 Selects the function
TRAP #15 The character in dl is sent to terminal
C example:
void board _out_char (int ch)
{
/* 1f your C compiler produces a LINK/UNLK pair for this routine,
* then use the following code which takes this into account
*/
#if 1
/* LINK a6,#0 -- produced by C compiler */
asm (* move.l8(a6),dl”); /* put “ch’into d1 */
asm (*“ move.l#0x0013,d0”); /* select the function */
asm (** trap#15™); /* make the call */
/* UNLK a6 -- produced by C compiler */
#else
/* 1Ff C compiler does not produce a LINK/UNLK pair, the use
* the following code.
*/
asm (* move.l4(sp),dl”); /* put “ch’into d1 */
asm (* move.l#0x0013,d0”); /* select the function */
asm (“ trap#l15™); /* make the call */
#endif
}

352 IN_CHAR

This function (function code 0x0010) returns an input character (from terminal) to the
caller. The returned character is in D1.

Assembly example:

move.l #%$0010,d0 Select the function
trap #15 Make the call, the input character is in dl.
C example:
int board_in_char (void)
{
asm (““ move. 1#0x0010,d0); /* select the function */
asm (*“ trap#l15™); /* make the call */
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asm (* move.l1d1,d0); /* put the character in d0 */
3

3.5.3 CHAR_PRESENT

This function (function code 0x0014) checks if an input character is present to receive. A value of
zero is returned in DO when no character is present. A non-zero value in DO means a character is
present.

Assembly example:

move.l #%$0014,d0 Select the function
trap #15 Make the call, dO contains the response (yes/no).
C example:
int board_char_present (void)
{
asm (“ move.1#0x0014,d0”); /* select the function */
asm (*° trap#l15™); /* make the call */
}

3.5.4 EXIT_TO _dBUG

This function (function code 0x0000) transfers the control back to the dBUG, by terminating the
user code. The register context are preserved.

Assembly example:

move.l #$0000,d0 Select the function
trap #15 Make the call, exit to dBUG.
C example:
void board_exit _to dbug (void)
{
asm (*“ move. 1#0x0000,d0™); /* select the function */
asm (** trap#15™); /* exit and transfer to dBUG */
}
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Appendix A
Configuring dBUG for Network Downloads

The dBUG module has the ability to perform downloads over an Ethernet network using
the Trivial File Transfer Protocol, TFTP (NOTE: this requires a TFTP server to be running
on the host attached to the board). Prior to using this feature, several parameters are
required for network downloads to occur. The information that is required and the steps for
configuring dBUG are described below.

A.1 Required Network Parameters

For performing network downloads, dBUG needs 6 parameters; 4 are network-related, and
2 are download-related. The parameters are listed below, with the dBUG designation
following in parenthesis.

All computers connected to an Ethernet network running the IP protocol need 3
network-specific parameters. These parameters are:

Internet Protocol, IP, address for the computer (client IP),

IP address of the Gateway for non-local traffic (gateway IP), and

Network netmask for flagging traffic as local or non-local (netmask).
In addition, the dBUG network download command requires the following three
parameters:

IP address of the TFTP server (server IP),

Name of the file to download (filename),

Type of the file to download (filetype of S-record, COFF, ELF, or Image).
Your local system administrator can assign a unique IP address for the board, and also

provide you the IP addresses of the gateway, netmask, and TFTP server. Fill out the lines
below with this information.

Client IP: . (IP address of the board)
Server IP: . (IP address of the TFTP server)
Gateway: . (IP address of the gateway)
Netmask: . (Network netmask)
MOTOROLA Appendix A. Configuring dBUG for Network Downloads A-1
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Configuring dBUG Network Parameters

A.2 Configuring dBUG Network Parameters

Once the network parameters have been obtained, the dBUG Rom Monitor must be
configured. The following commands are used to configure the network parameters.

set client <client IP>
set server <server IP>
set gateway <gateway IP>
set netmask <netmask>
set mac <addr>

For example, the TFTP server is named ‘santafe’ and has IP address 123.45.67.1. The
board is assigned the IP address of 123.45.68.15. The gateway IP address is 123.45.68.250,
and the netmask is 255.255.255.0. The MAC address is chosen arbitrarily and is unique.
The commands to dBUG are:

set client 123.45.68.15
set server 123.45.67.1
set gateway 123.45.68.250
set netmask 255.255.255.0
set mac 00:CF:52:82:EB:01

The last step is to inform dBUG of the name and type of the file to download. Prior to
giving the name of the file, keep in mind the following.

Most, if not all, TFTP servers will only permit access to files starting at a particular
sub-directory. (This is a security feature which prevents reading of arbitrary files by
unknown persons.) For example, SunOS uses the directory /tftp_boot as the default TFTP
directory. When specifying a filename to a SunOS TFTP server, all filenames are relative
to /tftp_boot. As a result, you normally will be required to copy the file to download into
the directory used by the TFTP server.

A default filename for network downloads is maintained by dBUG. To change the default
filename, use the command:

set filename <filename>

When using the Ethernet network for download, either S-record, COFF, ELF, or Image files
may be downloaded. A default filetype for network downloads is maintained by dBUG as
well. To change the default filetype, use the command:

set filetype <srecord|coff|elf|image>

Continuing with the above example, the compiler produces an executable COFF file,
‘a.out’. This file is copied to the /tftp_boot directory on the server with the command:

rcp a.out santafe:/tftp boot/a.out
Change the default filename and filetype with the commands:

set filename a.out
set filetype coff

A-2 M5282EVB Reference Board User’s Manual MOTOROLA
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Finally, perform the network download with the ‘dn’ command. The network download
process uses the configured IP addresses and the default filename and filetype for initiating
a TFTP download from the TFTP server.

A.3  Troubleshooting Network Problems

Most problems related to network downloads are a direct result of improper configuration.
Verify that all IP addresses configured into dBUG are correct. This is accomplished via the
‘show “’command.

Using an IP address already assigned to another machine will cause dBUG network
download to fail, and probably other severe network problems. Make certain the client IP
address is unique for the board.

Check for proper insertion or connection of the network cable. Is the status LED lit
indicating that network traffic is present?

Check for proper configuration and operation of the TFTP server. Most Unix workstations
can execute a command named ‘tftp” which can be used to connect to the TFTP server as
well. Is the default TFTP root directory present and readable?

If “ICMP_DESTINATION_UNREACHABLE’ or similar ICMP message appears, then a
serious error has occurred. Reset the board, and wait one minute for the TFTP server to
time out and terminate any open connections. Verify that the IP addresses for the server
and gateway are correct. Also verify that a TFTP server is running on the server.

MOTOROLA Appendix A. Configuring dBUG for Network Downloads A-3

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
Troubleshooting Network Problems

A-4 M5282EVB Reference Board User’s Manual MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Appendix B
Schematics

MOTOROLA

Freescale Semiconductor, Inc.

Appendix B. Schematics

For More Information On This Product,
Go to: www.freescale.com

B-1



T
o Y O S 11 N 1 T TA 21 WA S 2

com

Go to: www.freescale.

)

(19431 doL) MaINIBAD [BOIUOIEIBIH _ 9 SauoUMS § Uod NQB/OVLT 8100us v0S 21 109U S pesus ysel 918U
Jequiny wawnoog |z
b
e —— =2
on ) g 55 -
- - - . o % g
dnoi9 a114pi0) gO31- OdSL SdS BIOOION B P $u8e = = 3 z ] 522 z 2 of a2
$ g 2029 8 8 2 h e 2 ., 08 2 S 2 3x 3 .80
e 8 gsmm S & 2 2= RSseé £ 2 me 2R 3o
8A3¢8CSIN - pieog uolenjens 1 1 + -1 1
az [o:ezlv
3
23 Tz
£5 lo'iela wo:%mo
)
29 oSy
9 1Sy
Svais-
Svos- t!
amas-
3408 (3]
150 as-
NODY- ]
N3 OvLr
000310 T
LAOWTO
[0’€l1Sd (<)
[o:elvivaa ;'
osa
1sa o
1080
Ldvie- »
0L L
-
®
)
IR L
o IGEIETED) [~
WHa L
25NV
£SNY
SSNY (]
9GNY B
lo:€INY T
val . (-]
Vi
=
[0:€]s0- (E3er
olana -
w3 =
0:claxy3
et lo:elaxa o
lo:glax13 F
X3 lo:elaxi3
1oxu3
AGX3
RENE]
NIX13
1003
S¥03
[1:2]ou1-
INvo \(9IGRTH
XeINVO
[ nao TR O13BUUC UOSUBTY ST
a
2x 22 4
) ; ) M M = o % Sc § [ upupuE
S2H9929243328T 2302 suohs 33332883333 2 2288 222Z 2 %% 23 28 33 33 35 35 2888 % 5 22 2E33 0083008825
S55e3238%3RN8%F 57 29245 C00QBP>235> 7 8338 ZBEHF T g 23 > 22 zz B §x 2333 d 8 ERE 5385555508285
CgUgRAx SSTEE R g g°3 55557 83%% 2 goog g 33 0 55 % 22 S8 gpog § B X & oogRghRIa=rvey
e R S s ez 33342 S 2570 g8 Nd 2570 2 = g e*” =
22 2 =S
22
23
m
S04 1531 % SaId TT 19808 SIOEUUGS PIEOE TOBTEL oW 519308 SUod 19V EI1830S  $¥00[0 3 19588 NS 0F 19308 NVO Zweus  1eweus FTeeU8
T T 7 T T T v T s




Free

) [

[4
€l 0 4 199ug €002 92 YOIEIN "AepSSUPSM

81ed

Lb
oYy

10J08UUOD/JBAIBOSUR ] NVD
JaquinN Juswnooq

v
9z

19]|0u020.IN 282S4DIN B|OIOJO|N 8 Joj pJeog uoneniens gA3Z8ZSIN

apLL

dnoi9 a114pI0D ADTL- DdSL SdS El0I0JoN

"pany sI zdr 404 Bumes Jneyeq

uoneulwis] NvO 29

20 O AAN
zdr cd

J0ECANHSONS

eleTeleT0
T

(sjewad) adAy-q Aem g -
Jojosuuo) sng NVD

apouw Ja

NE'E+

Z0

‘PO LON S! Ldr 4o} Bumes ynejeq

Ml
&%}
Al2OSUERI |
Ot -

Ldr

corx@l-rT

EEISTY
INVO
HNVO
Sy

o
O0A
aNo

a

N

4ul 4n1°0
[4e) 10 ——

F

<> XUNVO

1N

NE'E+

<> XINVD

For More Information On This Product,

o Go to: wwiw.ifreescale.com




T
€002 92 YOI Repseupom

T ¢ jeuy o
[ L NOW 282540N | O
e sequiny Wawnooq | szig|
VSSA VSSA i .
19/101UO00IIN 282540 EIOIOIO Bl 1o} PIEOG UonENIeAT GAIZEZSH = = abexoed yogdvIN uld 95z e ul s1 282540 Ui :3LON
il PO SI L 1o} Bumes Inejop :3LON
dno:9 @14pI0D 4031 - DdSL SdS YIOHOLO0W N3ovLr B
o 4ugg ,
Lo 4ugg | Jugy | duge | dugo | dugy | dugo | duge | dugy
080 B
71988 620 | 820 | 420 | 920 | 20 | v20 | €20 | 220
osa M7 ‘o) Bej oA
OVIVaQ Ldr 95NV N
Y SENY
SGNY
= - £5NY
= £GNV
oy ZeNY
lo:elvivaa .
lo:glvivaa
ENY
ZNY
INY
ONY
= 2R [o:gINy
Ss < = S5 sssscccccccccccccccccccccco< >22>
55 3 5 00 50000000000 RRRRNNDDRRRNDHD 2222
g% F g 88 G08835388853033330885353353 5823
*1SO = WVXS4 PUE 0SO = Useld F £NILa NLLG
- ue Z | suid ssoioe pel
widnt 5 et 0 Baon ion eunola [T 10010
9di 10} Buas WNejop :3LON 123
NILD [y NG
z1n01a z1noia
SOWvMS3 g useld  9dr INiLa [0 Nia H
- Linola [ 11N01a
SO WS v el ONILD [ ONILG
z 01010 (1 ownoLa
i i - [0:€)8Ld
[Ty — ToclaLdo
c81d9 1 "
mo‘ﬁmm0|; 181d9 4
[Td _——— ad
08ldo fore—————Aid -
fies [ o
ovido [ il
VL [0:€lyLdo
00XLN | a4 oaxLn
00X o oaxxn
LaXIN (7o Laxin
LOXHN {55 Loxan
0:€1S01dSO s
£S01dSD (1o _ 0E1S01dS0
esoldso [0 £531dS0
Teoldso 2501dSD
0501dso [913 LSIdSD '
Y101dSD {575 0S01dSD 101dSD
101dSO -gr= 1idSO
0QIdSO |17 0aldso
198 fere 108
vas [org vas
XANVO b XINVO
XUNVO (g7 XNV
¥ g yaxu3
¥3X43 e EENE]
S¥O3 | SH03 [
AGXY3 (g7 AGX¥3
H10X3 L H10X43
J0Ssa2d0. 1993 g o
BT [o:glaxy3
X £0Xu3
Laxy3 |08 20X¥3
2114 p|o s3ia (52
0 00x¥3
H - loglax13 X
£ax13 GBRIE] @
e [ 2% £0X13
Lax13 FZ7E] L8
0 ;ET]|\ £2v/950 oax13 [ T MM s 9
0:re1a 22v/S5D N3X13 gy 00X13 NIXL3 € v 1807as-
12v/vSO H10X13 | S10X13 He oz oS
o2y 0QN3 [ oan3
6LY OIaN [y olan3 2dy
8y
A 1Y %05 oy 22Xy
Y. 9ty 150708 frry |
=z siy 053 GS |47z L8 0s0°as-
YT PV IMGS ey s 9 mas-
kv SVOS |51y € v svos- gl
Yy SVHIS |y e Svs-
CLY. LY Q
Lo ol NOOY o NOO¥- Ly
v Ta| &Y LAOMYTI T LaoW*10 Zd¥/Ldy PUe 2N Usamaq L
vz Y 000N (—prgr 0dOWX©10 suiBuB| Y0e2 aSILIUIL 31 ON
v v o LNOMD | 1n010
TEREEEM WVIX g VIX
Y v WAX3 [T WiX3
&
Y Ty ousy oLsy-
TEAE] A
= - 1LSY (7o sy
| oY <_< 5 <<<< 8
v mwimmwimﬂ 5<5 2 . 5555 9 cc<<<<<c<c<ccc<<cc<<<cc<cc<<<<<<<<<<<<<<<
LEBBRER| zzzzzzz5%8 @ 33 55688 2 S5555555555555555555555555555555555555555 O
/ SRIBRBRE| 555555582F X 33 S%%5% - S555555555555555500555550099555550005598
lo:gzlv< - L
B R @ @ B P
vSSA
4ugg | vaan
a0A pine'es dneer
810 8d uid 0} aup
punOIB SiLy wnjeY ‘3LON
“Budeyy 11d -
& %z_.Ang|\ [P fdns Aapuers 1o oBEon useld
ANVL 4noL JuL = 6ujdn0oap Aiddng Z82G40N
sdr vdr £dr
7o lﬁfu 510 T[vo1o
4doo 4dook 4door 4dook ECl EC ECl 4ul 4nLo 4nLo 4nLo g [LNVAENOH °
— 120
ebeyoed oues uiopnpul 710 €10 20 1o 010 60 80 o) 99 Ee) [ €0
HYA dAE'E+ dne'er HN0ZZ 01 pabueyd aq Aew
pue 9715 902} S1 €4 3LON €4
POl S1 G 3 v '€di 10} BUIaS WNejap ‘aloN
dneer dne’e+
v T E Y Y I I Em Yy LY YV Y YRy V. YIRRP_ Vv _ [ N S v _w A T s

Go to: www.freescale.com




3
€ Jo 2 [EEN €002 92 UOIBIN 'AepseUpo 2eq

10}08UUOD/AHd Jeulaylg ] =
A®; JAQWINN JUBWNo0q o2
‘sjeubis “#N uo uid Jamod yoes 0} asojo paoe|d
18](01JU0D0IDIN Z8ZSID U} o} peog uoenienl BAIZ8ZSW ' . . . .
ol 958U} JO B0UNOS B} ‘P UO €€ B LE ‘0E sJoyoedes Ju| pue 4n|°0 @Aey 0} (@ @ OI) DDA Yoee ;310N Yt dul ER dul 4ni’o 4ni‘o 4ni’o 4ni’o
‘62 suid 0} 8S0[0 e || dY 8%8ld :3LON 90 €YD == VO == I¥D == O¥O == 6D —— 8€D —— .80 ——
dnoug a114pi00 O3L - DdSL SdS VIOHOLOW
Lidy 08Xy
M10XL3 e Lt
RERE] e v
M10X¥3 o9 ¢ ACE
AQX¥3 8 L7
NEME] @
NaxL3 ASE+
oLdy 0§ Xy 6dd 05 Xv
n
c €ax13 4 w m T Z m N 8 [OCE] .
2ax.13 14 9 c € ] S he g AOCE] ‘[€:0laxy Jo 901n0s 8y} ‘N UO 9Z O} n
[ = 1aX13 9l S8 L3 I 4 axy3 €2 sud 0} 80[0 SE ] 898|d ‘ILON -’
- 00X 13 i z ' ¢ 0axy3 (1)
[o:elaxia ‘[o:glax. so [o:eBxua
rl’ 90IN0S BY} ‘'ZN U0 A B LD ‘29 'LV *OQINT J0 821n0Ss 8y} ‘ZM uo g uid 0} SO SE Z|Y 89.|d ‘I LON k-]
o suid 0} 850/0 Se 0L dy 99eld ‘ILON <> o E_ m
= 05 z1y °
d 8d__ogexv = = < ”_ Q
Z | w m = ‘sjeubis = MG = h
u 9 s € 8s8y} JO 80IN0S 8Y} 'y U0 2y R L'y h a
. -] s 1= L suid 0} 9500 S /Y 89BId ‘ILON  ZdM 0§ Xy u wmmmu Tnuwwmw—uu SIISN Ly =0
z 71003 8 Ll7 I
4444 444
 —S— 3 He ot T EEEEEFEEEEE §9
8989 o5
neer He v 5| 100017100 CRESFRZREEee8 s=my © S2LdLI10IdD |, Aot .0
75| S¥00L/SH0 = V32 g 52 = SUML/-XLOL/I0IOIdD ()
. T HLNI S SEEEE X -axL0b/[0laVAHd -
z cONI- 5 | 138 xd/v1aa3loldasaz 5 RRE=L g +0XLOL/ILIQVAHd |7 w
a7 amxl! d 7| NI Ava0SM10003 1 20755 ++0XL0V[ZJQVAHd [57
08L  6d iy Q3TNIFHO _A ¥a T5-| 13SA3VXATT X X +XMOLIEIQVAH (o7 2
ERENEERT) =a 77 818031X1a3T B b ~axH0LAYIAVAHd 7
- |v_ 55| 05 dgsOd QI 1HNT0L a3 HNIaTT 1% LdAAO 7 W
€a — X N ‘uopesado pajeoBau-ojne —tge— ¢00A0 @ LANDO (7 =
xa|dn@ JleH/lind 18sedoo /0L toc— CANSO s ANOTd (7 o
A SI09[8S SIUL "oy Jou Bse | idil 75| SNOA0 = QoA op « O
e._ nojooig € v _ 5 . 75— OOAAYO NQHMd ]
s olF _ UL 8l {03 SBUKISS INEISD :3LON Xda/lzZas HoaL 15y <]
L 8|y _ Tl 25 ok o 13SadsS/ITES HoaL OApL806LWY NITNENg [ ®
LSl S5 op—Ud to{ L8 NIV T3S HOAL anv 520 [y [ XL}
Sdy or d go{ YOINY 510434 | 1
2 c 7 zmmmx._oéxhomi:on_mom._u. e LaNOL S/0S0 1Id Nid 1 aNnv@®
08L 8y [ 85 MM.\F,M__M./_\E m g » um_omw_ 5 8404 INI¥dLOOS .50><w
"PUNOID yIoMjeN sjeredas:ILON 3] 2 mad n_& o z VNA - "0SO LINYIHL
05— 00AD3 28 oS54, hgh 3 22 d8s0d | -
= 20RO XK OXXORSHAES 430 24T 0 =
e 1a |~|| DFRFEAVITFENOCT X X208 e T
[al
'ra " 0 A e e N 13 S
20ZN3LLEX808LON
980 S01U0J}03IT 001y-Nd 808)
- — AN
uudiood AMZ ¥€0'3LON v — 9aA 30 5
ASE+ Mob 2 %L 0L 9
B ) \Y
= 2 3dozy Y GLXp AEE+ w99 30—
N g b 80 ¢ i = v en
ML € Jawiojsuel | uone|os| ELIN) NE'E+
9 §lg—
= © =
o @ b _ uwoesad  se0
. w 7 1] 5 5 47X |y
s m |cxm|_ g S OXxd dOXY
| _ _
m = I o ST XY |
2 z [ 2 = =
RN [T TIT XY
+13 T XL 4nLo ELIN
» ° TIT XL z€0 |
N i — -
Q@317SPrY 18ES-SPHY lousydwy N 3 R d XL
w e d7OXL
e STXL XL [
Aw I 1L \%
AEE+ ASE+ AEE+
T I z I € I [ S

"2U] “1010NPUOIIWIDG B|eIsd34



T
£002 97 WOTeT Repsaup: B

- Tooug]
siopauuo) uojsuedxg | 9
Jequiny wawnoog | szis|

0100101 Z8ZGIOIN BI0I0IO}Y Y} 10} pieog uoleniend BAIZEZSIN
anl

dnop a14pI0D 4031~ OdSL SdS VIOHOLOW

PaWY SI G| O} ZLdf 403 3neysp 310N

a31einola
T
sldr [<EpLeER]
®
N
a
a31zinota 6a
T
ridr a31a3y
x|
N
a
8
a3141no1a
T
€ldr
30 K
N
a
a31oinoLa a
T
zidr
30 K|
N
a
9a
Noe~
oLy xy

2y | @o s

auy e 1 aaBo} 6Q YBNoIY 9 soeid aseald ‘3LON

ATEH
Bnid LWS AeMOZL S-¥86LLL NV
VSSA
[o:glardo
GBREIFE)
[o:€INv- TOEINV €81d9
TNV 78Ldo
Ny
— [o€lvLd
08Ld9 0EV1dD ©
NV
ONY £VIdS
2v1dD
v TNV TVL1dO
v Eay OVLdD
ZSNV- b 0axin
oaxan
Laxin
Laxan
+551350 lo:€lso1dso
TVIX]
wa 0S01dSD
108 %101dSD
vas- 1idSO
XINVO!
XeNVO:
ENLLG:
£1N010
ZNILG
21N01a
INLLG [o:elaxy3
11N01a
ONILLG:
01n010a-
Ldie| ol
v:EmW £0X13 [CROIE] oelaxia
1050 e}
10X13
1sq
0sa W 00X13 [ENE]
[o:€lLsd: H10X13
0elisd Sana
— olan3
21Sd
11Sd
0ISd
£V1vaQ
Zv1vaa
TVIVaQ
0v1vaa
[o:glvivaa. GBI ¥ o v o [1:2loyr-
AS¥ AE Yaan Ae'E+ NS+

=
ddozy 4dozy 4dozy ddozy 4uol duoL 4ot 4uot 4nvo 4o E dup
950 lﬁ 550 lﬁ 50 lﬁ €50 I_V 250 lﬁ 150 lﬁ 050 lﬁ 6v0 I_V 8v0 lﬁ o lﬁ 9v0 lﬁ 590 lﬁ
>m+«
ASE+
Bnid LNS Aemoz) S-v862L1 ANV
< Jraowsi1o
<]1no¥1o
EXeS
50 0S-
€58 _as-
zse $0°0S
1S5 .
058" amas
£50- svos-
750 Sviis-
GBEEY 150- 0a
8 050
% a
12IS1. 2
[0:€lsD- 0ZISL:
0e150-
W -
val- =d
Vi
- 1q
30 A
€Y 60
23]
0iq
17y 1.0
02y zia
617
€10
EIX 1]
LY sia
£
I
IR pINe]
Y 810
€
[
v 02a
L1y 120
(]
Zza
67 £2a
8Y
[744]
v s2a
v
v 520
v 1za
v
v 520
W 620
0£a
o 1£0
Y o A
AS¥ ASEH ASE+ NS+
r_a_alo lo:1€la
N\ & lo:gzlv

lo:gzly

ion On This Product,
freescale.com

For More Informat

Go to: www.

)




rree

| | Z | € [ S
€l 0 9 [EENE| €002 92 YOJEN ABpSBUPSA\ 81ed
[ Kiowsy ysel4 v
Aoy JaguinN juswnooq azig|
19]|0JJUOD0IOIN Z8ZG4DIN BIOIOIO BY} Joj pIeog uoen|ens gAIZ8ZSIN
o
dnoig an4pjod @O3L - 9dSL SdS V10HO.LOW v
"40103S 1009 WOLL0g
) ‘AMOWIIN HSY14 3AIM Lig-9L
4uy 410 ||
890 —— /S0 —— :
/ p——— <> lou€la
) v
v =
AEE+ 0306-9009 LA TEZWY
5z O Wiy
SO useld<__ > #30 v
1 ssa eV |NN|mNm<
30> gz #30 W e ——
rz 000 Y
oLa 7 80a o e
reQ e 10a WY fr—— LY
L1d 75— 600 LY f——8
sed g 20d 8LV |gr—S8k
81d e 0,00 HABIAY [ 61V
9¢a e €00 ON 5,
614 5 Loa ON
/2a e 0o #1353 |7 0lsy-
5| voa #IM |77 W
0ca m— ¢L0a ON 5,
8ca 7 sod BLY [
ked 5 €00 Y g
= 77| 90 SV o S—— g
Gea i A v gldr | 1008 useld uENYL u
344 v I-wisioa zuv [2 2Ly < |61 HSYd
. 6LV HSYT14 Nd
B 1ea S| SSA el fgp— EIV £y 0zv _
JLAG-HSYIA Nd[_> 75| #3148 Y '29 | suid ssoi0e papy 9Ldr - Bumes Inejeq
9Ly Glv | — S
1LY 8V 9LV -
sn
\Y
AEE+
a
\ PaN o:
o:ezlv
lo:ezlv <
| 14 € |4 S




Freescale Semiconductor, Inc.

L [

€l 0 L 199Ug]

z
€002 ‘92 YOIEIN AepSSUpPSA

B1eq

Ll
Aoy

NVY diels v
Jaquin Juswnooq 8219

J3]|0JUOD0IIIN 282G 4O BIOIOJON By} S0} pleog uonnjead gA3c8ZSIN

SpL

dnoig ai14pioD @031 - OdSL SdS VIOHOLOW

[oela<>

lo:rela

(Aiqwiesse je pajeindod jou) | 49€7182118SLIN UCLIN =
210N Lo - dul dul 4npo 4anLo
Mm L LAdA LLAND Wm 290 —— 190 090 —— 680 ——
o7 0vaan 0LOND |7
5| 600N 6aNS |5
T9-{ 800A 8ANS | g .
o L0aA LAND |
5| 900 9aND (7
77 SQaA SANO [ >m.%f
5z ¥aaA VaND |-
7 £0aA €aND (7
T zaan ZaND oy
1 +aaA LAND |
V., g 8ON SON fop—x¢
NEEr o LON YON g
<—{ 90N EON fge—x
N ZON [
5 g OO VON |51
VO
z5 _
Ld e K4S €38 | <> SO WvisH
cd 5o EVO 23S |7p
wm 7o ¥VO N
g oo SYO ST lo:€lss-
A 55| 9vO Nol:plf
a e m«w vas
e “aas [ 2 0552
1Sg-
Fromm— R ags |58 se
60 59 ] | ao : 96 ese-
g ¢ | z180 MOS
LLd 2 | eia0 Tms |5
z1d 220 [PEp=ts o 28 >m\_,% MLy Xy
c1a 74 * 1]
g7 G460 M 53 1NOXMTO
mwm 57| 9180 8 £
<—gg L4860 08QV |y 19 S
AQY | v €
—{ 8100 «dSQaV {o _H_Hmﬂl A
9Ld 7 6100 \|AH_ [o:e2lv
mﬂm £ 0200 9LYS [y ] lo:eclv eldy
g 200 SLVS = Aeer
mmm 7 2200 yLVS (oo mﬂ«
e e
2zd b | 5200 rvs 92 LY
€d £ 1ozoo oLvs [-oF ELY
6vs |-oF ZLy
v LY
red 8} mwow w<m 4 0Ly .
620 &1 8¢d VS % oY LJGEALL 1AI%
92d [44 mmmw m«m 42 3y SPELOLAD $S01dAD ‘INGZIE0YE LM Bunswes -: aie Ayjeuonouny
J2a 32 e v | o€ IV pue juldioo) §0d SWes sy} Uiim S,NHSH aAjeuss)Y :3 10N
82d ¢ | zeao evs | v 9y
62d ¢ | eeao FA g i Sy
0ed 5¢ | yeao s -5 Y
ea . ¢ 1 geao ovs |k EY
s v
an

COMm

W

For More Information On This Product,
Go to

P




v
€l j0 8 103y €002

FASETNGEEENSE ejeq
[ ‘uopenByuod diyo pue J9pesH DVLrINGE q
A9 JaquinN juswinoog 22|

J3]|0U0O0IDIN 282G 4DIN BI0I0J0N Y3 10} pieog uonen|eA] gAIC8TSIN

oL *13S3Y 1V NOILYHNOIANOD HO4 282540 IHL

dnoi 8114p100 @O3L - OdSL SdS VIOHO.LOW

A9 A1LO3¥H0D d3HOLY138 OL STVYNOIS 92A B
S2a ‘ved 'lzd ‘6ld ‘8Ld ‘2LA ‘9Ld IHL MOTIV OL

4N 40 SNId 379VN3 LNd.LNO IHL 3AIMA OL a3sn
39 LSNIN TYNDIS OLSY- 3HL ‘3LON INV.LHOdNI

lo:iela [0:1€1a 1aLPSXOTrLON ;
T z1848L IuAeIo - youms dig uoneinbyuod =
= 1 20 ano
90 .a =
¥l 2 150 oa |-8 720 f——
1zd €l 150 a8 Gzd f——
u 810 7 1eo va |-Z a j—
(4] 610 5| 20 ca g a pam—
— 71 Lo e [ g = h
n L1d g1 00 10 | = = L4
- 9za o le30 oa [< &9 == Q
_ 00A 130 (7 < olsy- 0QOWM1D prm—
LAOWM 1D fo—
i n N3 Ovl| e £
(o] Aeer NODH = =0
e JoMmedo  IMS UOMeSOD 7 o Q
[T) e @G
= c=
K
-] 0QOW10 =0
LAOWM1O b
[ = NI OVLr c 0
o NOOY- (o) °
c ; MLy Xy MLy Xy ; MLy Xy c ."
- = = o
—
8 L7 8 Lig 8  Lig ] w
9 Stz 9 Stz 9 Stz ©
17 tf= [ = v €ty
e He v 2 L z L m W
s oldy Sldd ridy e
v X
AEE+ NEE+ Y
) = S
-— “LMS 0} 8s0|2 §0d 9y} jo OU_an: AU} UO USLBIISY|IS BY) UO s8|qe) 8say} mom_a asea|d ‘3LON L o
a ‘J0ss920.1d El IM pash aq ued a|qed 00
c BUIBb NwNmn._OS_ 5 E.. p N 19 [1z:ezlv = [s:214d NO NO (na-ze) lewsexy NO NG
uibbngsp NAg AE'E€ B ATNO ‘3LON LNVLHOdNI Lev = [6l4d ‘[6:9]1SD- = [9:2]4d 440 NO (19-g) |euseXg 440 N
s [1z:zelv = [5:914d ‘98D = 2d4d NO 440 -91) leuIeIX NO EE|
e ‘sonewsyos ay) Jo | | abed sag 'y - Joj pasn st dn nd M| v 1 ISTH- B [p:9ls0- = [g:2]4d 440 440 -2€) leusRu| 440 &Dr
e 0SQ ‘1S ‘X10SA ‘LdXg- seubis uo pasn aue siojsisal dn [Ind Y2y :3LON
[0:elvivaa PO CL-LMS  LLtkMS apop 6-LMS 8-l
S / [0:€lv.Lvaa \/ : 9pOp 109195 diyD/ssaIppY PapoduT (o215 H0d) 821n8Q 1008 PaPOD
- - = so1se NO  NO NO
diyo sibuis 440 NO NO (1e3sA1D 1x3) uopesado T1d [eWION NO NO
1801 Aiojpey 440 440 NO (30019 1x3) uonesado T1d [ewloN 440 NO
paniesay NO 440 NO TId bk NO 440
JopesH Wag paniesay X X 440 (11d ON) - 001D [euseIx3 440 440
V.- v o apoly IIMS  9LMS  SIMS apoly IMS  E-LMS
1NOX10 | zz 1z b apoy Bunessdp papoouq SPOJA 3400[D papoou]
0z 61
ol v1vad o o mﬁ«mm LSy
foras] cv1vag Ww M__H 01Sd BPOIN SSaJppy pepodul] zl BP0\ SS8JIppy papodoulz
L1Sd zl It zlsd 9POW SSaIpPY popoous Ll PO Ssaippy pepoous
osa ol 6 -uonosles WA 10} Z8L suid aAuQ sng (Ind ol oAuQ sng feled
1sa 8 L z UsBMSA S1 2P 10} BUNSS INEJSP ZLON @01AeQ 1008 papooul 6 201A8Q 1009 PapooUT
M10L< 9 S N i : 201A8(Q 100g PEpPOOUT 8 201A8( 100g PapPOOUT
v_._OWn_M 14 € Jidr uopales OYLA/NAY apoj 4edQ pspooug . apoj JedQ papooug
Lda- 4 b apoj 4edQ pspooug 9 apoj JedQ papooug
(payeindod J0N) M/.'¥ i \4 apo 1edO papooul S apoy “JedQ pepooug
\ AEE+ A BpOA %00[D pepoou] ¥ BPO 00D pepoouzy
ced Toe] [o:€lLsd PO %200 papodusg ¢ Spo %20[0 papooul
0:€]1Sd palqeus soepsiul NAE Z  Ppa|qeud edepelu| OVLN
uQ "Byuog diyo L flleN

AEE+

= NO-IMS-440 -




Freescale Semiconductor, Inc.

4
£002 "9¢ YOIBIN "ABPSOUPSM

gL 10 6 EEIS| S
1l s18peaH SINPOIN - Z8ZS4ON v =
Aoy JaquinN juawnooq azIg
19]|01UO0IOIN Z8ZSFOW BIOIOO U} Joj pJeog uolen|ens gATZ8ZSN . T
apl|
dup qup 4nL’o 4n1'o
dnoig ai14pjo) @031 - HdSL SdS VIOHOL0N 190 —— 990 G90 90 ——
: <> [1/loyr 2 =
N/ [1:2]od-
(Aiquissse je payy jou) 0Lxg siepesH biag w0l \}
AEE+
0z 61
NOW:. pran 8l ll @OW:.
< 9l Gl zlnola
ol €l 11no.1a -
wlzl b 0Lno1a m
ol 6
M 8 l SodI- d
<9 g YOUI 4
o v ¢ mON__. P
Zodl-
4 L @
= T = £
=
[
(o]
c
Lodr ..m
£
E S
o
[0:€INV c
- \/ [0:€INV N -
[}
Y
/ REETED) \/ =N ) m
(Alquissse je papy jou) 0| xg siopesH Biag 1woL (Alquissse je papy jou) 0| xg siopesH Biag w0l .
-]
) '8
PR <> lo€lsoidso
HYA
0z-Gr Aw
ONILa 0z 6l INILA ) 0z 6l
ZNILa 8l nt HMW ENILA vaaa si-sr 8l 1L | ENV
108 9l Sl h 9l Gl [NV
vas vl €l LON| SNV < > INV_ | 3 ¢l [LzaLao SSNV
LNoYS z 11 [0S2Idso zl L 95NV
€1noLa ol 6 | —LSOIdSO £41d9 | 6 o1S¥-
8 L [-£SAIdsO M10IdSO _o“m_mk_oOl\ 8 L ILSY-
£S01dSD 9 c 9 G
091dD 1QIdSO ONY
4 € 0dlIdso 4 e Y ™ zony
o [0:€lvidD <> GETIPD) z-sr S LGr
T T TN VSSA

G
©




T
€ __0r Tooug €002 20 10V "Aepsoup: e

VL
A2

S8UOUMS L0aYNESaY PUE SOOI ‘sayddns ewod | O
Jaquiny Juswnoog | szig

121/011UGO0L0IN ZZGHO BIOIOIO 3U) 10} PIEOG UONENIEAT BATZEZSI

3

Freescale Semiconductor, Inc.

amf
dnoio a14pio) @031 - 9dSL SdS VIHOLOW fﬂ
uvsgoLnay elqeu3 fe1skin
3dop 3doy
wfoda e 1383y zdr €80 —— 280
o b aoogzaLLSH
sa-<__} 13534 00A
oz I )
. WX >
H an +340 (X4 NO
¥ITI08INOD ISNIS ZHIg O No z1 3o
0371 1353 a9l J9VLION ® 13534 QuVH  ACE+ LA NO T NO
Lzdr 9zdr  szdr
oz
81y ~
uopsles B0IN0S %901 T
reth WAl
gzdr |, ~
. =
(1019800 YNS) INdul %0010 [eIENT
r
[1:2Jour- B 8|qeu3 950
= ZHING =
WYSB0LNAY
szdr
1d 1ad LINI/L908Y w10 N 4uop 4o
o0t W s 180 == 080 =—
" 13534 OOA aDozeHLisy oo 30l
0y s 2.9 PasILIUIL 3G PINOYS (21) 282840
Iy U} PUE S)INoAI0 Y000 BU) UBAMIE] OB [EUBIS ZLON
x on 5 QA 30 |
N 5 Siob
TVNOIS H oLy
Q37 LINFQ3 510 LINI- G30NNO83a ACEH
AgEs
$.0S0 10 Nid ¥} ANY
01z 8404 INIIALOOS LNOAY]
sid I¥NG - HOLYT1IOSO AEES
ACE+
vSSA
HnL
[l
uoneos: aueid punoi6 g somod anbojeuy’
HNL
€1
Vaan vaan
sioyoedeo ssedAq aueid anbojeuy
2% | suid usemiaq si pzdr J0j Bumes —
Wnejoq “wonosjes Jemod anbojeuy’ 80d U1 JO USBIOSHS U} UO UMOUS 1 J0JDBULD
x| Jamod oea Jo feulluse) Alsod s 310N
037 ¥IMOd NITHD NG+ K ~ . ~ ~ L . ~ . L
via T T T T T T T T T T T =
£10vESHAN
v-sr vSSA duoL | anvo Jnoge 4n000L au anvo
81-gr = = 095 910 sL0 ¥ ELOVESHAW €L za
€ia [25s) 20°NSZ By
Y 0 4400~
108188 YAAA Hnsz ] 91 g gHone moja 524 v B -
vzdr As+ ] T ! 1NOA NIA f : )
zzd +
£2dr a
10103188 VSSA ATEWISSY 10008UU0D ¢
ONIMNA Q3TTVASNI S-S965ZWT 6N Jomod
29 | sud ueameq s £zdr 38 QINOHS zzdr i aieg hemz
10} Bupias Jinefq “uoloales punolb anbojeuy 101eInBay A0S
= (96p3 pie0g) 1SdS-3A1TS MS ¥IMOd 2LL0dVY YeRoyoIMS
x|
Q37 ¥3MOd NIFWD AEE+ K
Haan = = = = == =
1a .
Jojowep WWLZ 79
o | amvo - 1093UL0D YoB[ JaMod
4noge
ATENISSY 015 690 890 eLovesuan ApL+01 2+ aBueindur aBeyjor 5
ONIING GITWISNI g7 ola
38 INOHS Izdr  €id o -
sz <|1 ! m&o\zo
zsr A VSSA Acert T | 1NOA NIA
= Lzdr "
10109188 HYA
6ldr
B ££-59657N1 8N
ozdr
T J0jenBa;
ATEWISSY JemRALE
8Ldr ONINNG QI TIVASNI
10109708 THA 38 QINOHS 0zdr
oz-sr HAA VaaA

27 1 suid usemiag si 6Ldr 1o}
BuNIeS Jne}eq “UoNORIES YBIY 89UBIEEY SBIOA

28 L suid usemaq si gLdr o} Buas
WNeJQ ‘UoNo8[es Mo| 80uBIBJEY OBENIOA

Bumes wnejeq = .

le1skio
FRCTEE)
*00[0 [eusepa

uolaIeS %000

For More Information On This Product,

‘Go to: wwwilfreescale.com




14

€l 0 1 1834g]

€002 '9¢ YoIEN "Aepsaups/\\

L'l
=N

‘sjulod 1se] pue sdn-|ind
Jaquin juswnooq

49]|0QUOD0IIN 282S4DIN BIOIOJO|N BY) Joj pJeog uoheniers gA3C8ZSIN

dnaig a114pj0) 4OTL- OdSL SdS VIHO.LOW

"BIA POYSELWIUN UE 0} Pajoauu0d a4 0}
pasu ‘sabed sonewsyos |[e Uo ‘suoioauuod yoed Joysisal
umop-|ind pue dn-|jnd pajosuuodun |je - ajoN juepoduw|

‘spea| punoib aqoid adoas, Jo uoidsuUUoD ASea moje
0} 90d 8y} JO sJaulod 8y} e 6d L @ 8d1 d%eld ‘3 LON

aNNoYo

(@)

6dL

JFOATTMONNIY HIASNVHL

< >Vl

319vN3 LNd1NO
b

¢dl

<_>30-

<> lo€lso-

aNNodo
b

8dLl

d/0 %0070 NdO
s

ZdL

d/I Y0010 NdO
b

Sdl

J1I-dM LON avad
b

€dl

1YV1S Y34SNVHL
b

ldl

a1e(

v

sz1g

S|} ]
< ]1noMo
< Jwpa
<> M
< __>Ss1I-

MLy Xy Vi
AN
4 =
v €
iz =
9 S zinola R
s ¢ ZNILa
v gzdd
A [1:2loyr- A e
8 L 8 I -
8 Z LOYI- 8 m.r.
g9 §fg— 59 Slhg diL
4 € @ON__. v [
4 Z L m mOW__u 4 Z l m OWOu
[4 2 YOI [4 b 1so-
v . vV 8ldy
AEE+ MLy Xy ASE+
YO lo:€lso-
MY Xy
MLy Xy
=PI - S ot il
Vlg ¢ €0YI- 91y ¢ £S0-
9lg L[S zoyl- v]z | [E ose
8 4 |3
A oYl lse-
v zedy Vv czdy
AEE+ A€+
YO lo:€lsa-
MLy Xy
MLy Xy
- oziSL ¥y §[lze
14 9 g -
g9 S var S g s ILS¥H-
g8 % —Z L M o1sy-
Vv 0zdd Vv 6LdY
AEE+ AEE+
MY Xy NIRA
—z Ldyig- —z 6LV HSY14 Nd
v W10sa — v € W
59 S ISa 19 Sfg 30- _
8 < osa 8 Llg 3LAG-HSY14 Nd
v Lzdd \ L1dd
AEE+ AEE+

Go to: www.freescale.com

For More Informatien On This Product,




€l

cl

€002 92 UoIBIN "AepSaUpain =g

(3
A9

YA SnouoiyouAks
JaguinN juswnooq

a
oz

J49]|03UOD0IDIN Z8ZSG4DIN BIOIO0JOI Y} 10} pieog uonen|en3 gAIZ8ZSN

opL

dnoi 2114p100 @O3L - OdSL SdS VIOHO.LOW

Freescale Semiconductor, Inc.

4n’o
160

HA9L+¥986M PUOQUIM
13091¥9S6E€GAH uoduyU|
14091986501 BqusoL
OHOZILYINLSGAH 1epuniy
32€91¥9SHM Bunswes

: a1e Juudioo) g0d SWes ay) yim sNVHAS dAIeUIR)Y ‘310N

——H

4n’o 4n’o 4nt’o dui dup dui dup
060 680 l_f 880 I—V 280 l_f 980 I—V §80 l_f 80
NEE+

[o:ezlv

(lw 00¥ Il JOSL) OLZVYILNFDI8Y LN

gz SSA QA |7
g7 vV €V (g7 7
ot ¥ 2V o7
eLy
e ov M
Y ov pLY
EE lev ory [-£¢ SLY
Tt e Lva [<2 02y
L ova [% €2y
144 Al
%M ON #30 |57
w1 DO #SVY 1
gt M10 #SVO (7
5t HWoa #IM (g7
bS8 0% ON NOA |7 -
5| SSA Q0N |7 osg
% 7] oaan oson [F I
¥ | 6oa 9oa [
60 7 oa soa [ 9q
0La SV ] o ot sa
5| OSSA 0A0A |
7 Lo ¥0d (g
L 57 ¢od €00 [ —
cka 5| ©aA OSSA €d
=g o €+0a 200 | =
vl e odon [ 7 la
14 €
£ 200 e @
s 2
yin
Y . N
\ NEE+ PIOM HG-9| JoMOT AVHAS NEE+
. 7
[o:1ela
[o:rela N
lo:ezlv[ > r—
. (1w 00 Il JOSL) OLZVILNYOTI8YLIN .
sz AN 77
6¢ w« 9¢ 2Ly
v | 5% eLY
ov |22 7LV
oy |-5¢ SLY
[44 0
oL ova [ 12
ka7 24 F7a] -
#99 Iet 0s07as-
ENfel #SVY gy SVS-
1NOM10 #SVO (7 SYOS-
#3IM -
s A MF 3IMas:
aan L zs8-
200
vea OSSA Mw €za
= ] n
9za ©dan NF 1za
yoa
/20 coa |8 0za
8za ossA |-Z 6L
zoa
620 voa |2 8Ld
0ed ©aan M Z1a
0oa
Lea O aan T 9ia
v v
AEE+ e AEE+
PIOM 19-9}, J8ddN NYHAS
\ /

[o:1€la

lo:elsg-

For More Information On This

Product,

|2

Go to: www.freescale.com




' [

€l J0 €l [EEES| £00¢ 'S 1dv "Aepsanl

S1eq

$I0}08UUOD/SISAIROSURI] 1 HVN
JaguinN jJuswnooq

(N3
A9,

Ll
a2

"ATaNESSY LV A31VINdOd LON

4nLo
LoLo

19]|0J)UC00IDIN 28ZS4DIN BIOIOION Y} 10} pieog uonenjeas gAIZ8ZSIN G9GL L "uuod xajoW OZI =
ol s
dnou a114pI0D 4031~ DISL SdS EI0J0I0N M o L
|
e « €010 2010
NG+
ool 'ATENISSY 1V a31VINdOd LON vas 20 Or
0:€]s01dsO ond |°0 J0j08uL0D -
youd 10 o_.wmo . 05 ASES
ps 9edr
. 31dSO 8
(1) 21dSO ;
D1dSO 5 ‘PSR S L€ B 98 10} Bumes Jnejeq
[ = 0aidso ARl S
- 1q1dSO 14 1S10N = ZLNOLA 3 LSL¥N = £1N0L1d 310N
M0IdSO €
n z
f. L 20 O zlnoLa
(=] Aﬁ -0 €1noLa
tc ASEF NG+ vedr Laxtn
u ©  Or €d1d9
S gedr
c Laxun
w (oewos) “JOAIBOsSUBI| 2€2SY = =
3dAL-Q AVM-6 = anio anLo
L} E—XN
m LHOd ANVITIXNY . dvoseeexviv 660 ——= "860
anvanI 1nozy
I S ()] 4nL0
NIZL NIZY
o 4 S N 1nozL [5 160
s > 7+ NO3OHOA At
g | £ Lok 290 |5
NILY +20 .
Q 2 o oL -0 1 A
— ano +A T
T - o1 508 +10 5
m Tz 44030804 AQvaM [ J0 O )
Q 3 zedr
(7)) Y ain .
o ASE* 0S10N = ZNILA ¥ 0SL¥N = ENILA ‘3LON
Q 20 Of ZNILa
S 200 eNILa
(T8 oedr oaxin
©  Or 191d9
6zdr
oaxyn
(oo “JONBOSUBL] ZEZSY = =
3dAL-0 AVM6 = anto 4nLo
1HOd TYNIWYAL ) dvOseeeXviN 560 == "v60
anvani 1nozy
123 ()] 4nLo
NIZL N
4 S| N 1nozL [ €69
7+ NO30MOA Aty
4 | & LnoL 20 |5
NILY +20 .
< o tnotL Ry 1 A
v | INO T I
e =1 997 +0 |5
= o] 4030804 AQv3d |7 20 O PR
Iz gzdr
v sin
AEE+ ‘PSR 1 GEdIr YBNOIU} gZdir 10} Bumes iinejeq

|_

4ui
%o}

—

L

[o:elaLdo

NEE+

For More Information On This Product,
Go to: www.freescale.com

[o:€laLdo

"SU[ *10]ONPUOIIWISS 9]edS994]



Freescale Semiconductor, Inc.

Appendix C
Evaluation Board BOM

Table C-1. MCF5282EVB BOM

Item | Qty Reference Part Function
1 32 C1,C3,C4,C5,C6,C17,C31, 0.1uF SMT Decoupling Capacitors
C32,C33,C35,C37,C38,C39,
C40,C47,C48,C57,C59,C60,
C64,C65,C69,C71,C75,C78,
C80,C88,C89,C90,C91,C92,C93,
C94,C95,C96,C97,C98,C99,C101,
C103
2 26 C2,C7,C8,C9,C10,C36,C41, 1nF SMT Decoupling Capacitors
C42,C43,C44,C45,C46,C58,
C61,C62,C66,C67,C72,CT79,
C84,C85,C86,C87,C100,
C102,C104
3 5 C11,C12,C13,C14,C15 100pF SMT Capacitors
4 2 C16,C21 10uF TANT SMT Capacitors
5 10 C18,C22,C23,C24,C25,C26, 68nF SMT Capacitors
C27,C28,C29,C30
6 5 C34,C53,C54,C55,C56 470pF SMT Capacitors
7 7 C49,C50,C51,C52,C70,C76, 10nF SMT Capacitors
Ccs81
8 3 C68,C74 AVX TPSE337K10CLR SMT Capacitors
9 1 C73 Rubycon 1000uF 35V SMT Capacitors
10 1 C77 4.7uF Tant Capacitor
11 2 C83,C82 10pF SMT Capacitors
12 2 D3,D1 LSGT670 Bicolour LED Infineon SMT LEDs
13 2 D2,D4 LGT670 GREEN LED Infineon SMT LEDs
14 3 D5,D15,D16 LST670 RED LED Infineon SMT LEDs
15 4 D6,D7,D8,D9 LTL-94PURK-TA LED
16 3 D10,D12,D13 MBRS340T3 LED
17 2 D14,D1 LTL-94PGK-TA LED
18 1 F1 MULTICOMP MCHTE-15M |5A Fast blow fuse
MOTOROLA Appendix C. Evaluation Board BOM C-1
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Freescale Semiconductor, Inc.

Table C-1. MCF5282EVB BOM (continued)

Item | Qty Reference Part Function

19 5 JP16, JP17, JP18, JP19, JP23 Harwin M22-2010305 3-way jumper
20 30 JP1, JP2, JP3, JP4, JP5, JP7, JP8, JPY, |Harwin M22-2010205 2-way jumper

JP10, JP11, JP12, JP13, JP14, JP15,

JP20, JP21, JP22, JP25, JP26, JP27,

JP28, JP29, JP30, JP31, JP32, JP33,

JP34, JP35, P36, JP37
21 1 JP6 Samtec 2x2 male header, 2mm |2x2 jumper
22 1 JP24 Samtec 2x3 male header, 2mm |2x3 jumper
23 1 J1 Amphenol RHJS-5381 RJ45 connector

RJ45_LED

24 2 J3,J2 AMP 177984-5 120way SMT Receptacle
25 1 J4 Thomas&Betts 609-2627 BDM 26-way header
26 3 J5,J6,J7 100mil Berg Headers 2x10
27 1 J8 1053378-1 External Clock Input (SMA connector)
28 1 J9 QSPI connector 0.1 pitch
29 1 J10 12C Molex Conn. 71565 12C connector
30 4 L1,L2,L3,L4 SIEMENS B82111-B-C24 25uH Inductors
31 3 P1,P4,P5 Molex DB9 conn. DB9 RS232 PORT
32 1 P2 Switchcraft RAPC712 PSU barrel connector
33 1 P3 Augat 25V-02 2-way bare wire power connector
34 2 RP1,RP2 Philips SMT 4 x 22 resistor packs
35 1 RP3 Philips SMT 4 x 49.9 resistor packs
36 1 RP4 Philips SMT 4 x 75 resistor packs
37 16 RP5,RP6,RP13,RP14,RP15, SMT 4x 4.7K resistor packs

RP16,RP17,RP18,RP19,RP20,

RP21,RP22,RP23,RP24,RP25,

RP26
38 4 RP7,RP9,RP10,RP11 Panasonic SMT 4x 50 resistor packs
39 1 RP8 Panasonic SMT 4x 330 resistor packs
40 1 RP12 Panasonic SMT 4x 470 resistor packs
41 4 R1,R4,R5R21 Panasonic SMT 1K resistor
42 1 R2 Panasonic SMT 62 resistor
43 1 R3 Panasonic SMT 10 resistor
44 1 R6 Panasonic SMT 10K 1% resistor
45 2 R16,R7 Panasonic SMT 10K resistor
46 2 R9,R8 Panasonic SMT 180 resistor
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Table C-1. MCF5282EVB BOM (continued)

Item | Qty Reference Part Function
47 4 R10,R22 Panasonic SMT 4.7K resistor
48 1 R11 Panasonic SMT 5K resistor
49 1 R12 Panasonic SMT 50 resistor
50 3 R13,R15,R18 Panasonic SMT 270 resistor
51 1 R14 Panasonic SMT 560 resistor
52 1 R17,R20 Panasonic SMT 100 resistor
53 1 SW1 Grayhill 78RB12 Configuration DIP switch
54 1 SW2 EAO Switch POWER SW SLIDE-SPST(Board
Edge)
55 1 S1 C&K KS11R22CQD IRQ7 black push-button switch
56 1 S2 C&K KS11R23CQD Hard reset push-button switch
57 9 TP1,TP2,TP3,TP4,TP5,TP6, Keystone 5015 Test points
TP7,TP8,TP9
58 1 T1 PE69012 Ethernet isolation transformer
59 1 ul SN65HVD230D CAN Transceiver
60 1 U2 MCF5282CVF80 MCF5282 ColdFire
61 1 U3 Pletronics Osc. 25MHz 25MHz oscillator
62 1 U4 Am79C874VC Ethernet Phy
63 1 U5 Am29LV160DB-90EC AMD 2MB Flash
64 1 U6 Micron MT58L128L36F1 Burst FSRAM
65 1 u7 MC74LCX541DT Bus transceiver
66 1 us LM2596S-3.3 National Semi DCtoDC switcher
67 1 U9 LM2596S-5 National Semi DCtoDC switcher
68 2 uU10,u12 ADMT708SAR \oltage sensor
69 1 U1l Epson 8MHz oscillator
SG-8002DC-8.0000M-PC
70 1 Y1l FOXS080 8MHz crystal
71 2 U13,uU14 MT48LC4M16A2TG (TSOP |SDRAM
11 400 mil)
72 2 U15,U16 MAX3225CAP RS232 Transceivers
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Appendix D
Jumper Settings

Table D-1. M5282EVB Jumper Settings

Jumper Setting Function

JP1 ON/OFF* CAN Transceiver Mode

JP2 ON/OFF* CAN Termination

JP3 *ON/OFF Flash Voltage Reference

JP4 *ON/OFF Standby Voltage Supply

JP5 *ON/OFF \Voltage Reference High

JP6 *1-2 & 3-4 CS0 to Flash and CS1 to FSRAM
1-3&2-4 CS1 to Flash and CSO to FSRAM

JP7 *ON/OFF \Woltage Reference Low

JP8 ON/OFF* Ethernet Auto Negotiate Enabled

JP9 ON/OFF* Ethernet Tech 0 - 10 & 100 BaseT operation

JP10 ON/OFF* Ethernet Tech 1 - Full and Half Duplex Operation

JP11 ON/OFF* Ethernet Tech 2 - As above for JP9 and JP10

JP12 *ON/OFF DTOUTO LED Enable/Disable

JP13 *ON/OFF DTOUTL1 LED Enable/Disable

JP14 *ON/OFF DTOUT2 LED Enable/Disable

JP15 *ON/OFF DTOUT3 LED Enable/Disable

JP16 *1-2/2-3 Flash Boot dBug / System

JP17 *1-2/2-3 BDM / JTAG selection for Pin 7 of BDM Header

JP18 *1-2/2-3 VRL Selector VSSA / J5-2

JP19 *1-2/2-3 VRH Selector VDDA / J5-20

JP20 *ON/OFF 3.3VP Jumper

JP21 *ON/OFF 3.3V Jumper

JP22 *ON/OFF 5V jumper

JP23 *1-2/2-3 VSSA Selector GND / J5-1
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Table D-1. M5282EVB Jumper Settings

Jumper Setting Function

JP24 1-2 VDDA +3.3V

*3-4 VDDA +5V

5-6 VDDA +J5-18
JP25 *ON/OFF Oscillator Disable / Enable
JP26 1-2/2-3* Clock Source Selector - Osc. (external) / Crystal
JP27 ON/OFF* Crystal Enable / Disable
JP28 *ON/OFF Terminal Port GPTBO
JP29 *ON/OFF Terminal Port GPTB1
JP30 ON/OFF* Terminal Port DTIN3
JP31 ON/OFF* Terminal Port DTIN2
JP32 *ON/OFF Auxiliary Port GPTB2
JP33 *ON/OFF Auxiliary Port GPTB3
JP34 ON/OFF* Auxiliary Port DTOUT3
JP35 ON/OFF* Auxiliary Port DTOUT2
JP36 *ON/OFF 12C SCL
JP37 *ON/OFF 12C SDA
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Appendix E
Using the M5282EVB to Evaluate Subset
Devices

The M5282EVB now supports the evaluation of the MCF5280, MCF5281, MCF5214, and
MCF5216 microcontrollers in addition to the MCF5282. The evaluation board comes fitted with
80MHz MCF5282 microcontroller (512 Kbyte internal flash). The MCF5282 microcontroller has
a superset of the same functional modules and interfaces as those on the other devices supported.

This appendix briefly points out the differences between the MCF5282 and the subset devices that
the users should take into consideration when using the M5282EVB for evaluating these devices.
Please see the specific microprocessor user’s manual for more information regarding pinouts,
package information, signal and functional descriptions.

E.1 Considerations for the MCF5281

The MCF5281 has only 256Kbytes of internal flash. The user should ignore the upper half of
internal flash when using the M5282EVB to evaluate the MCF5281.

* Ignore the top half of the internal flash. This is from FLASHBAR +0x40000 to
FLASHBAR+0x80000

E.2 Considerations for the MCF5280

The MCF5280 has no internal flash. The user should ignore all of the internal flash when using the
M5282EVB to evaluate the MCF5280.

» Ignore all of internal Flash. This is from FLASHBAR +0x00000 to FLASHBAR+0x80000

* You cannot boot from Flash. The configuration setting for booting form internal flash on
the MCF5280 is invalid

E.3 Considerations for the MCF5216

The MCF5216 does not have a Ethernet module. When using the M5282EVB to evaluate this
device, the user should not use the Ethernet Module. Functional Ethernet pins should be used as
GPIO with the exception of Port PEH[7:0] which is not available.

» Ignore the Ethernet signals
* Ignore GPIO port PEH[7:0]
* Pinout changes

MOTOROLA Appendix E. Using the M5282EVB to Evaluate Subset Devices E-7

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
Considerations for the MCF5214

E.4 Considerations for the MCF5214

The MCF5214 does not have a Ethernet module and only 256Kbytes of internal flash. When using
the M5282EVB to evaluate this device, the user should not use the Ethernet Module. Functional
Ethernet pins should be used as GPIO with the exception of Port PEH[7:0] which is not available.
The user should also ignore the top have of the internal flash.

* Ignore the top half of the internal flash. This is from FLASHBAR +0x40000 to
FLASHBAR+0x80000

» Ignore the Ethernet signals
* Ignore GPIO port PEH[7:0]
* Pinout changes
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