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Version Control:

Version Date Remark
1.00 13.07.98 | First version, based on document bdiifc.doc
1.04 27.10.98 | BDI UpdateFirmwareLogic(), BDI InfoGet() added
1.05 12.03.99 | Support for HC12 targets added

1.06 29.04.99 | Support for ARM targets added

BDI ChannelRead(), BDI ChannelWrite() added

1.08 23.12.99 | Support for COP targets added (PPC6xx/7xx/82xx)

1.09 27.12.99 | Support for MPC555 flash programming added

1.10 06.03.00 | Support for BDI1000 added,

Parameter changed for ARM in BDI TargetStartup()

1.11 12.05.00 | Support for PPC400 added

1.12 08.06.00 | Redefinition of BDI_TargetStartup() parameter for
PPC6xx/7xx/82xx targets.

Additional init list commands for PPC6xx/7xx/82xx targets.
1.13 14.07.00 | Support for Linux/Unix hosts added.

1.14 05.09.00 | Support for new HC12 chips added.

1.15 14.09.00 | Support for Atmel AT49 / SST flash added.

Additional flash erase function with erase mode as parameter
added (BDI_FlashErase() ).

1.16 03.10.00 | Support for MMC2107 added.

1.17 25.10.00 | Improved flash programming for MPC555 internal flash.
Parameter changed for COP in BDI_TargetStartup().

1.18 09.01.01 | Support for MPC7400 added

1.19 30.04.01 | Firmware update for BDI1000 and BDI2000 Rev.C added.
1.22 07.12.01 | Functions to setup HC12 automatic programming mode added.
More information about how to program HC12 flash added.
1.23 04.03.02 | Network configuration function added.

Support for MIPS32 added.

1.24 24.04.02 | Support for XScale added.

Description of CP register access added.

Description how to unsecure newer S12 devices added.
BDI GetConfiguation() function added.

1.25 23.07.02 | Support for MPC565 internal flash added.

Info about PPC440 TLB entries added.

1.26 06.08.02 | Support for AMD MirrorBit flash added.

1.27 30.10.02 | Additional information for TI925T added

1.28 xx.01.03 | Support for paged addresses in BDI_EnableAutoProgHC12().
Support for HCS12 with 512k flash added.

Support for 32 bit wide flash added.

1.29 02.05.03 | Some additional informations added.

1.30 30.06.03 | Support for Coldfire Flash Module (CFM) added.

1.31 08.07.03 | Support for MMC2114 Flash Module (SGFM) added.
1.32 05.09.03 | Some errors in this document corrected.
1.33 16.10.03 | Support for MAC7100 internal flash programming added.
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Version Date Remark

1.34 05.03.04 | Some minor extension.

1.35 05.07.04 | Support for MPC85xx added.

1.36 15.07.04 | Support for MC9S12X processor family added

1.37 31.08.04 | Support for ARM11 added.
Progess callback for file write functions added.
Dump, Load, Verify and Program for binary files added.

1.38 08.10.04 | Support for internal flash of LPC2000, ADuC7000 and
STA2051 added.

1.39 01.11.04 | Support for ST30F7xx internal flash added.

1.40 20.04.05 | Support for internla flash of Atmel AT91SAM7S added.
Support for Freescale MPC83xx (€300) added.
Progress callback can abort current file write function.

1.41 24.02.06 | Make document version identical to library version.

1.42 25.08.06 | Support for STRI1xF internal flash added.

1.43 07.02.07 | New BDI_SetOption() function added.

1.44 09.08.07 | Support for MPC744x/745x added

1.45 17.08.07 | Low level JTAG access added.
BDI3000 specific information added.

1.46 13.12.07 | Function BDI_ResetlInitList() and BDI_AddInitList() added.
Support for MPC55xx added.

1.47 08.02.08 | Support for S12XE flash programming added.

1.48 05.01.09 | New BDI_TypeGet() function added.
Support for Cortex-A8 and Cortex-M3 added.

1.49 14.04.10 | Support for QorlQ P4, APM83xxx and MPC551x added
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1. Overview

The bdiAccess library can be used to access the BDI functions. With this library, a user can

execute the following task:

Read/Write target registers
Read/Write target memory
Reset/Startup target

Flash programming
Start/Stop program execution

1.1. BDI-HS (old product, no longer available)

The BDI-HS can connect directly to the host using a serial port or can connect to the bdiNet (the
Ethernet Interface). The Ethernet link uses UDP/IP. The two BDI-HS that can connect to one

bdiNet are addressed with two different UDP-Port numbers.

EooZzoocos
i | BDHHS - Eooo-ooooo (5V)
Ethernet _— | e __ T L ____
(UDP/IP) T S ' SDLC Link BDM-Interface
HOST bdiNet (1 MBit's) (3.5 MBit/s)
Target
BDI-HS (5V)
BDM-Interface
Serial Link (3.5 MBit/s)
(up to 115400 baud)
HOST BDI-HS Tgs;at
1.2. BDI3000 / BDI2000 / BDI1000 (BDI)
The BDI can connect directly to the host using a serial port or Ethernet.
Serial Link BDM-Interface
(up to 115400 baud) (up to 16 MBit/s)
HOST BDI2000 (3T\7 r,gse\t,)
Ethernet (10Base-T)
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1.3. Windows Hosts

For Windows hosts, the bdiAccess functions are accessed using a DLL. The name of the library is
BDIIFC32.DLL for the 32bit version and BDIIFC16.DLL for the 16bit version of Windows.
The 16bit version is no longer supported.

1.4. Linux/ Unix Hosts

For Linux/Unix Hosts the bdiAccess library is delivered as C source files. This way, any Linux/Unix
system that can compile C sources can be used as a host. The user has the option to directly
include the C sources into his project or to build first an appropriate bdiAccess library.

The following source files are part of the bdiAccess distribution (in bdiaccux.zip):

bdiifc.c, bdiifc.h The C source of the bdiAccess functions

bdilnk.c, bdilnk,h The C source of the data link functions

compress.c, compress.h The C source of the compression algorithm

bdicmd.h, bdierror.h Additional C header files used by the bdiAccess modules
myapp.c A simple demo that uses bdiAccess functions

makefile A make file to build the siple demo application

Following an example of a make file to build a bdiAccess based application:

CFLAGS = -g
LDFLAGS =
oBJ = myapp.o bdiifc.o bdilnk.o conpress.o
all: myapp
nyapp: $(0BJ)
$(CC) $(LDFLAGS) $" -0 $@
myapp. o: myapp. ¢ bdierror.h bdicnd. h bdilnk.h bdiifc.h elf.h

bdiifc. o: bdiifc.c bdierror.h bdicnd. h bdilnk.h bdiifc.h
bdi | nk. o: bdi |l nk.c bdierror.h bdicnd. h bdilnk.h conpress.h
conpress. 0. conpress.c conpress. h

BDI Setup Tool:

In order to update the firmware / logic of the BDI and to set the network parameters, a setup tool is
included for Linux/Unix hosts. In the ZIP Archive bdisetup.zip are all sources to build this utility.
More information about this utility can be found in the bdisetup.c source file.

To build the setup utility use: gcc bdisetup.c bdidll.c -o bdisetup

Configuration Example:

bdisetup -v -p/dev/ttyS0 -b57

bdisetup -u -p/dev/ttyS0 -b57 -aACC -tMPC800
bdisetup -c -p/dev/ttyS0 -b57 -i151.120.25.101

bdiacc.doc @ABATRON AG Version 1.49



BDI Interface Library 3

2. BDI Access Library Functions

Following a description of the bdiAccess functions.

2.1. Communication Functions
2.1.1. BDI_Connect()

Windows Hosts:
Opens the communication channel between the PC and the BDI. The channel to use is defined as
a string.

For communication via a serial communication port use the following initialization string:
"COMx baudrate"

baudrate enter the baudrate (9600, 19200, 38400, 57600, 115200)
e.g. "COM1 57600"

For communication via an Ethernet use the following initialisation string:
"NETWORK ipaddress [port]"

ipaddress enter the IP address of the BDI in the form xxx.xxx.xxx.xxx or a name if
there exists an appropriate entry in the HOSTS file.
port enter the bdiNet port where the BDI-HS is connected (1 or 2)

For BDI this parameter is optional (must be 1 if supplied).
e.g. "NETWORK 151.120.25.101 1"

/****************************************************************************

EE R I R I R I R I R R R R R R S R R R O I I R R I R R R I R R R

Opens the connection to the BDI and connects to the firmare.

Paraneter Strings: "channel paranmeterl paraneter2 ... paraneterN'
e.g.: COML at 38400baud : "CoML 38400"
COML at 115kBaud ; "COwWR 115200"
Via bdi Net Port 1 : "NETWORK 151.120. 25.100 1"
I NPUT : paraneter a string with the paraneters
QUTPUT : RETURN 0 if okay or a negativ nunber if error.

****************************************************************************/

i nt BDI _Connect (const char* paraneter);

Examples:

resul t BDI _Connect (" COML 57600");

result BDI _Connect (" NETWORK 151.120. 25. 100 1");
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Linux/Unix Hosts:

Opens the communication channel between the Linux/Unix host and the BDI.

/****************************************************************************
ER R R R I R

BDI _Connect :

Opens the connection to the BDI.

I NPUT : host a string for the conmport "/dev/..." or |P nunber
par am the baudrate for serial connection

the port nunber for UDP/IP connection
QUTPUT : RETURN 0 if okay or a negativ nunber if error.

****************************************************************************/

i nt BDI _Connect(const char *host, DWORD paran

host Defines the communication channel:
/devl/..... for serial connection
IP number for ethernet connection
param An additional parameter.

Baudrate for a serial connection (9600,19200,38400,57600 or 115200).
UDP port for an ethernet connection. Use always 2001.

Examples:

result = BDl _Connect("/dev/ttyS0", 57600);
result = BDl _Connect("192.168.1.7", 2001);
result = BDl _Connect ("bdi 2000, 2001); /* bdi 2000 is in the hosts file */

2.1.2. BDI_Disconnect()
Closes the connection between the PC and the BDI.

/****************************************************************************
EE R R R I R

Cl oses the connection to the BDI.

INPUT : -
QUTPUT : RETURN 0 if okay or a negativ nunber if error.

****************************************************************************/

int BDI _Disconnect(void);
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2.2. Register Access Functions

2.2.1. BDI_RegisterGet()

This function reads one or multiple target registers. Which register to read is defined in a list. Every
list entry has two fields, the register type and the register address.

typedef struct {
WORD regType;
WORD r egAddr ;
} BDI _RegTypeT,;

/****************************************************************************
EE R R

Read target registers

I NPUT:  count t he nunber of registers to read
pRegLi st points to the list with the registers to read
QUTPUT: pVal ues points to the array where to store the results
return 0 if okay or a negativ nunber if error

****************************************************************************/
i nt BDl _Regi sterGet (WORD count, const BDlI _RegTypeT* pRegList, DWORD* pVal ues);

Example:
The following example reads two registers.

static BDI _RegTypeT regList[] = {BDI_RT_PPC GPR, 0, BDI RT PPC GPR, 1};
stati c DWORD regVal ue[ 2] ;
result = BDl _RegisterGet (2, regList, regValue);

2.2.2. BDI_RegisterSet()

This function writes one or multiple target registers. Which register to write is defined in a list.
Every list entry has two fields, the register type and the register address. The value(s) to write are
stored in an array.

/****************************************************************************
ER Rk I S S S S S I R S O O S R S kS A R R S S S O R

Wite to target registers

I NPUT:  count t he nunber of registers to wite
pReglLi st points to the list with the registers to wite
pVal ues points to the array with the values to wite
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _RegisterSet (WORD count, const BDI _RegTypeT* pRegList, DWORD* pVal ues);

Example:
The following example writes to the SSRO register.

static BDI _RegTypeT regSSRO = {BDI _RT_PPC SPR, 26};

stati c DWORD newPC,
result = BDl _RegisterSet (1, & egSSRO, & newPC);

All 16bit registers are always transferred as 32bit values.

bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library

Register Types and Addresses:

PowerPC Targets (e.g. MPC860):

Register Type Register Address | Accessed Target Register

BDI RT PPC GPR 0..31 General-purpose registers

BDI RT PPC SPR* 0..1023 Special-purpose registers

BDI RT PPC CR - Condition Register

BDI RT PPC FPSCR - Floating-point Status and Control Register
BDI RT PPC MSR - Machine State Register

BDI RT PPC MM8** 0...4095 MPC8xx: 8 bit memory mapped register
BDI RT PPC MM16** 0...4095 MPC8xx: 16 bit memory mapped register
BDI RT PPC_MM32** 0...4095 MPC8xx: 32 bit memory mapped register

BDI_RT _PPC_IAR* -

Instruction Address Register (PC)

BDI RT PPC SR 0..15 Segment registers

BDI RT PPC DCR 0...1023 PPC4xx: Device-control registers

BDI RT PPC PMR 0..1023 MPC85xx: Performance Monitor registers

* For targets with BDM interface (MPC8xx/MPC5xx) IAR accesses register SRRO (SPR 26).

** Not recommended: Only supported for MPC8xx targets.

ColdFire Targets (e.g. MCF5206):

Register Type Register Address | Accessed Target Register

BDI RT MCF DATA 0..7 Data registers

BDI RT _MCF ADDR 0..7 Address registers

BDI_RT_MCF_CTRL 0x002 Cache Control Register (CACR)

BDI RT MCF CTRL 0x004 Access Control Unit 0 (ACRO)

BDI RT MCF CTRL 0x005 Access Control Unit 1 (ACR1)
BDI_RT_MCF_CTRL 0x801 Vector Base Register (VBR)
BDI_RT_MCF_CTRL 0x80E Status Register (SR)

BDI RT MCF _CTRL 0x80F Program Counter (PC)

BDI RT MCF CTRL 0x000...0xFFF other control registers, see ColdFire manual

CPU32 Targets:

Register Type Register Address | Accessed Target Register
BDI RT CPU32 DATA 0..7 Data Registers

BDI RT CPU32 ADDR 0..7 Address Registers

BDI RT _CPU32 PC -

Program Counter

BDI_RT_CPU32_SR -

Status Register (32bit transfer)

BDI RT_CPU32 USP -

User Stack Pointer

BDI_RT_CPU32_SSP -

Supervisor Stack Pointer

BDI RT_CPU32 VBR -

Vector Base Register

BDI_RT_CPU32_SFC -

Source Function Code Register

BDI RT_CPU32 DFC -

Destination Function Code Register
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CPU16 Targets:
Register Type Register Address | Accessed Target Register
BDI RT CPU16 D - Register D
BDI_RT _CPU16_E - Register E
BDI RT CPU16 IX - Index Register X
BDI_RT _CPU16_IY - Index Register Y
BDI RT CPU16 |Z - Index Register Z
BDI_RT_CPU16_K_EXT - Address Extension (K) Register
BDI RT CPU16 CCR - Condition Code Register [15:4]
BDI_RT_CPU16_SP - Stack Pointer (includes extension SK)
BDI_RT_CPU16_PC - Program Counter (includes extension PK)
BDI_RT_MAC_HR - MAC Register H
BDI_RT_MAC IR - MAC Register |
BDI_RT_MAC_AM - MAC Register AM [31:0]
BDI_RT_MAC_SL_AM - MAC Register SL and AM[35:32]
BDI_RT_MAC_XM_YM - MAC Register XM:YM

CPU12 Targets:
Register Type Register Address | Accessed Target Register
BDI RT CPU12 D - Register D
BDI_RT _CPU12 IX - Index Register X
BDI RT CPU12 Y - Index Register Y
BDI_RT_CPU12_CCR - Condition Code Register
BDI RT CPU12 SP - Stack Pointer
BDI_RT CPU12 PC - Program Counter

ARM / XScale Targets:
Register Type Register Address | Accessed Target Register
BDI RT ARM GPR 0..15 Current Register Set
BDI_RT_ARM_CPSR - Current Program Status Register
BDI RT ARM USR 8..14 User / System Registers
BDI RT_ARM FIQ 8..14 F1Q Banked Registers
BDI_RT_ARM_SPSR_FIQ - FIQ Saved Program Status Register
BDI_RT_ARM_SVC 13,14 Supervisor Banked Registers
BDI RT ARM SPSR SVC - Supervisor Saved Program Status Register
BDI RT ARM ABT 13,14 Abort Banked Registers
BDI RT ARM SPSR ABT - Abort Saved Program Status Register
BDI RT ARM IRQ 13,14 IRQ Banked Registers
BDI_RT_ARM_SPSR_IRQ - IRQ Saved Program Status Register
BDI RT ARM UND 13,14 Undefined Banked Registers
BDI RT ARM SPSR UND - Undefined Saved Program Status Register
BDI_RT_ARM_ICEB 0..31 ICEBreaker registers. Normally the BDI handles this

registers. The debugger should only access the
Debug Comms Registers (address 4 and 5).

BDI_RT_ARM_CP15 See below CP15 registers
BDI_RT_ARM_CPn See below CP registers, n =0 ... 14 (only XScale and ARM11)
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M-CORE Targets:

Register Type Register Address | Accessed Target Register
BDI RT MCORE_GPR 0..15 General-purpose registers
BDI_RT_MCORE_AFR 0..15 Alternate file registers

BDI RT_MCORE_PC -

Program Counter

BDI_RT_MCORE_PSR

Processor Status Register

BDI RT_MCORE_CR 1 VBR
BDI RT_MCORE_CR 2 EPSR
BDI RT_MCORE_CR 3 FPSR
BDI RT_MCORE_CR 4 EPC
BDI RT_MCORE_CR 5 FPC
BDI RT_MCORE_CR 6 SS0
BDI RT_MCORE_CR 7 SS1
BDI RT_MCORE_CR 8 SS2
BDI RT_MCORE_CR 9 SS3
BDI RT_MCORE_CR 10 SS4
BDI RT_MCORE_CR 11 GCR
BDI RT_MCORE_CR 12 GSR

BDI_RT_MCORE_ONCE*

Memory Breakpoint Counter A (MBCA)

BDI_RT_MCORE_ONCE*

Memory Breakpoint Counter B (MBCB)

Program Counter Fifo (see M-CORE manual)

BDI RT_MCORE_ONCE*

Breakpoint Address Base Register A (BABA)

4
5
BDI RT MCORE ONCE* 6
7
8

BDI_RT_MCORE_ONCE*

Breakpoint Address Base Register B (BABB)

BDI RT MCORE_ONCE* 9 Breakpoint Address Mask Register A (BAMA)
BDI_RT _MCORE_ONCE* 10 Breakpoint Address Mask Register B (BAMB)
BDI_RT_MCORE_ONCE* 13 OnCE Control Register (OCR)

BDI_RT _MCORE_ONCE* 14 OnCE Status Register (OSR) (read only)

* The debugger can access some OnCE registers in order to fully have control over the built in
memory breakpoint logic. As soon as the OCR is written with a non zero value, the BDI assumes,
that the debugger on the host handles hardware breakpoints.

MIPS Targets:

Register Type Register Address | Accessed Target Register
BDI_RT_MIPS_GPR 0..31 General-purpose registers
BDI RT MIPS PC - Program Counter
BDI_RT _MIPS HI - HI register
BDI RT MIPS LO - LO register
BDI_RT_MIPS_CPO 0 ... 31| 0x0s00 CPO registers

s : defines the used "Select" (0 ... 7)
BDI RT MIPS CP1 0..31 CP1 control registers
BDI_RT_MIPS_FPR 0..31 Floating-Point registers (only 32-bit)
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CPn register number format for ARM / Xscale targets:

The numbers for CP registers have a special numbering scheme which depends on the ARM CPU
type. More information is also found in the ARM documentation.

ARM710T, ARM720T,ARM740T:
The 16bit register number is used to build the appropriate MCR/MRC instruction to access the
CP15 register.

+o-m o - B Fomm e e Fomm e +
|opc 2|0 CRm |0 00 O] nbr |
----- S I e

Normally opc_2 and CRm are zero and therefore you can simply enter the CP15 register number.

ARM920T:
Via JTAG, CP15 registers are accessed either direct (physical access mode) or via interpreted
MCR/MRC instructions. Read also ARM920T manual, part "Debug Support - Scan Chain 15".

Register number for physical access mode (bit 12 = 0):

e - o - - ot - - oo +
|000|0|000|||000|x| nbr |
oot R oo +-+

The bit "i" selects the instruction cache (scan chain bit 33), the bit "x" extends access to register 15
(scan chain bit 38).

Register number for interpreted access mode (bit 12 = 1):

+----- e S +
|opc 2| 1] CRm |opc 1| O] nbr |
----- B T

The 16bit register number is used to build the appropriate MCR/MRC instruction.

ARM940T, ARM946E, ARM966E:
The CP15 registers are directly accessed via JTAG.

N - T N +
|O 0 0/OJO O0O|]i|]OOO|X|] nbr |
N O O oo +

The bit "i" selects the instruction cache (scan chain bit 32), the bit "x" extends access to register 6
(scan chain bit 37).
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ARM926E:
The 16bit register number contains the fields of the appropriate MCR/MRC instruction that would
be used to access the CP15 register.

Normally opc_1, opc_2 and CRm are zero and therefore you can simply enter the CP15 register
number.

TI925T:
The CP15 registers are directly accessed via JTAG. The following table shows the numbers used
to access the CP15 registers and functions:

(or 0x30) : ID

(or 0x31) : Contro

(or 0x32) : Translation table base
(or 0x33) : Dommin access contro
(or 0x35) : Fault status

(or 0x36) : Fault address

(or 0x38) : Cache infornmation

(or 0x3d) : Process ID

-
WO UTWNEFLO

0x10 : TI925T Status

Ox11 : TI925T Configuration
0x12 : TI1925T I - max

0x13 : TI925T I-mn

0x14 : TI925T Thread I D

0x18 : Flush | +D TLB
0x19 : Flush | TLB
Oxla : Flush | TLB entry
Ox1lb : Flush D TLB
D

Ox1lc : Flush TLB entry

0x20 : Flush | cache

0x22 : Flush | cache entry

0x23 : Flush D cache

0x24 : Flush D cache entry address

0x25 : Clean D cache entry address

0x26 : Clean + Flush D cache entry address
0x27 : Flush D cache entry index

0x28 : Clean D cache entry index

0x29 : Clean + Flush D cache entry index
Ox2a : Clean D cache

Ox2b : Drain Wite buffer

0x37 : | cache TLB Lock- Down
0x3a : D cache TLB Lock- Down
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XScale, ARM11, Cortex-A8:
The register number is used to build the appropriate MCR or MRC instruction.

+-- - - - B T Y Y +
|opc 2| 0] CRm |opc 1| 0| nbr |
----- e S
Some examples:
CP15 : ID register (CRn = 0, opcode_2 = 0) > 0x0000
CP15 : Cache Type (CRn =0, opcode_2 = 1) > 0x2000
CP15 : Invalidate | cache line (CRn =7, opcode_2 =1, CRm = 5) > 0x2507
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2.2.3. BDI_FPRegGet()
This function reads one or multiple floating-point registers.

/****************************************************************************
EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

Read from fl oating-point register(s)

I NPUT: first the first register to read
| ast the last register to read

QUTPUT: data the read data (8 bytes for every register)
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI _FPRegGet (WORD first, WORD | ast, BYTE* data);
The register data is stored in big-endian format (MSB first).

Example:
The following example reads all floating-point registers of a PPC750.

static BYTE regVal ue[32 * 8];
result = BDl _FPRegGet (0, 31, regVal ue);

2.2.4. BDI_FPRegSet()
This function writes to one or multiple floating-point registers.

/****************************************************************************
EE R I R R I R I

Wite to floating-point register

I NPUT: first the first register to wite

| ast the last register to wite

dat a data to wite (8 bytes for every register)
QUTPUT: return O if okay or a negativ nunber if error

****************************************************************************/

int BDI _FPRegSet (WORD first, WORD |l ast, BYTE* data);
The register data must be stored in big-endian format (MSB first).

Example:
The following example write to floating-point register 13.

static BYTE regVal ue[ 8];

regVal ue[ 0] R

regVal ue[ 7] e
result = BDI _FPRegGet (13, 13, regVal ue);

Note:
For MPC85xx/55xXx, this functions access the 64bit GPR’s and the ACC (register number = 32).
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2.2.5. BDI_VRegGet()
This function reads one or multiple vector registers.

/****************************************************************************

EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

Read from vector register(s)

I NPUT: first the first register to read
| ast the last register to read

QUTPUT: data the read data (16 bytes for every register)
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI _VRegGet (WORD first, WORD | ast, BYTE* data);
The register data is stored in big-endian format (MSB first).

Example:
The following example reads all vector registers of a MPC7400.

static BYTE regVal ue[32 * 16];
result = BDl _VRegGet (0, 31, regVal ue);

2.2.6. BDI_VRegSet()
This function writes to one or multiple vector registers.

/****************************************************************************
EE R I R R I R I

Wite to vector register(s)

I NPUT: first the first register to wite

| ast the last register to wite

dat a data to wite (16 bytes for every register)
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _VRegSet (WORD first, WORD | ast, BYTE* data);
The register data must be stored in big-endian format (MSB first).

Example:
The following example writes to vector register 13.

static BYTE regVal ue[ 16];

regVal ue[ 00] cee s
r egVal ue[ 15] = ....;
result = BDl _VRegGet (13, 13, regVal ue);
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2.3. Memory Access Functions

2.3.1. BDI_GetByte(), BDI_GetWord(), BDI_GetLong()
Read a 8bit, 16bit or 32bit value from the target memory.

/****************************************************************************

EE R R I R I I R R I R R R R S I R R R I I I R I I I R R S R R R

Reads a target byte,word,|ong

I NPUT: addr address to read from
QUTPUT: val ue t he read val ue
return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDlI _Get Byt e(DWORD addr, BYTE *val ue);
int BDl _Get Wrd(DWORD addr, WORD *val ue);
int BDl _Get Long(DWORD addr, DWORD *val ue);

2.3.2. BDI_SetByte(), BDI_SetWord(), BDI_SetLong()
Write a 8bit, 16bit or 32bit value to the target memory.

/****************************************************************************
ER Rk I S S S S S I R S O O I SR I b R R S S O O I O

Wites to a target byte,word, | ong

I NPUT:  addr address to wite to
val ue value to wite
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _SetByte(DWORD addr, BYTE val ue);
i nt BDl _Set Wr d(DWORD addr, WORD val ue);
i nt BDl _Set Long(DWORD addr, DWORD val ue);

bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library 15

2.3.3. BDI_DumpBilock()
Read a block of data from the target memory.

/****************************************************************************
ER R R R R T R

Reads a bl ock of bytes fromthe target nmenory

I NPUT: addr address to read from

count nunber of bytes to read (up to 64k)
QUTPUT: bl ock the read data bl ock

return error code

****************************************************************************/

i nt BDI _DunpBl ock( DWORD addr, WORD count, BYTE *bl ock);

2.3.4. BDI_DumpfFile()
Reads a block of target memory and stores it in a S-Record file.

/****************************************************************************
EE R R R R

Reads a bl ock of bytes fromthe target nenory and stores it in a
S-Record file.

I NPUT: fil eName the full path and filenane of the S-record file
addr address to read from
count nunber of bytes to read

QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _DunpFile(const char *fileNane, DWORD addr, DWORD count);

2.3.5. BDI_DumpBinary()
Reads a block of target memory and stores it in a binary file.

/****************************************************************************
Rk R Sk bk R R R Sk O R R R Ik O kS Rk R R Rk bk b ok R R Rk Rk o b

Reads a bl ock of bytes fromthe target nenory and stores it in a
binary file.

I NPUT: fil eNanme the full path and filenane of the binary file
addr address to read from
count nunber of bytes to read

QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDl _DunpBi nary(const char *fil eNanme, DWORD addr, DWORD count);
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2.3.6. BDI_LoadBlock()

Write a block of data to the target memory.

/****************************************************************************
ER R R R R T R

Wites a block to the target RAM nenory

I NPUT: addr address to wite to
count nunber of bytes in the block (up to 64k)
bl ock the data bl ock

QUTPUT: error Addr address of the failing byte
return error code

****************************************************************************/

int BDl _LoadBl ock( DWORD addr, WORD count, BYTE *bl ock, DWORD *error Addr)

2.3.7. BDI_LoadFile(), BDI_LoadFile2()
Writes a S-Record file into the target RAM memory.

/****************************************************************************

EE R I R I R I I I R R R R R R S I R R S R O I I R I I I R R I I R R S R

Wites a S-Record file into the target RAM nmenory

I NPUT: fil eName the full path and filenane of the S-record file
of f set the of fset added to build the | oad address
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _LoadFile(const char *fileNanme, DWORD *error Addr)
int BDl _LoadFile2(const char *fileNane, DWORD of fset, DWORD *error Addr)

2.3.8. BDI_LoadBinary()
Writes a Binary file into the target RAM memory.

/****************************************************************************
EE R I R R R R

Wites a Binary file into the target RAM nenory

I NPUT: fil eNanme the full path and filenane of the binary file
start Addr the target address of the binary inmage
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDl _LoadBi nary(const char *fil eName, DWORD startAddr, DWORD *error Addr)
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2.3.9. BDI_VerifyBlock()
Compares a block of data against the target memory.

/****************************************************************************

EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

Conpares a data bl ock against the target nenory

I NPUT: addr address of the target nenory
count number of bytes in the block (up to 64k)
bl ock t he data bl ock

QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _VerifyBl ock(DAWORD addr, WORD count, BYTE *bl ock, DWORD *error Addr);

2.3.10. BDI_VerifyFile(), BDI_VerifyFile2()
Compares the content of a S-Record file against the target memory.

/****************************************************************************
EE R R I R

Conpares a S-Record file against the target nenory

I NPUT: fil eNanme the full path and filenane of the S-record file
of f set the of fset added to build the | oad address
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _VerifyFile(const char *fil eName, DWORD *error Addr);
int BDl _VerifyFile2(const char *fil eNanme, DWORD of fset, DWORD *error Addr);

2.3.11. BDI_VerifyBinary()
Writes a Binary file into the target RAM memory.

/****************************************************************************
Rk Ik Sk bk R R R S O S R S R SR b ok bk R Rk b Sk Rk SRRk Ik kb ok b o

Conpares a Binary file against the target nenory

I NPUT: fil eName the full path and filenane of the binary file
start Addr the target address of the binary inmage
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ number if error

****************************************************************************/

int BDI_VerifyBinary(const char *fil eNane, DWORD startAddr, DWORD *error Addr)
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2.4. Target Control Functions

2.4.1. BDI_TargetReset()

Resets the target. A real physical reset is executed (Reset Line is driven low). After a reset,
normally some basic initializations must be done before the target memory can be accessed (e.g.
init the memory controller, disable watchdog, ...). See also the function BDI_TargetStartup() which
resets and initializes the target with one function call.

/****************************************************************************
EE R I R

Reset the target.

| NPUT: -
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _Target Reset(void);

Note for HC12 targets:
Before using this function, BDM communication speed has to be setup either with
BDI|_SetBdmSpeed() or BDI_TargetStartup() .
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2.4.2. BDI_SetBdmSpeed()

The BDI selects the BDM communication speed based on the current CPU clock. If this function
defines a CPU clock rate that is higher than the real clock rate, BDM communication may fail.
When selecting a clock rate slower than possible, BDM communication still works but not as fast
as possible.

/****************************************************************************
Rk b ok S Rk R Rk Rk kS b ok b ok S R Rk R Sk R o S R I S O SRk Sk b o b

Sets the speed for the BDM conmuni cati on.

The new speed is used until the next target reset
| NPUT

QUTPUT :

cpud ock
return

the clock rate of the target processor
0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDlI _Set BdnSpeed( DWORD cpud ock) ;

Note for HC12 targets:
This function should be called before BDI_ResetTarget() to tell the BDI which BDM communication
clock to use (see also chapter 2.7). The parameter cpuClock is used as follows:

cpuClock This defines the BDM communication clock:

BDI-HS: BDI1000:
0 = ECLK signal 0 = ECLK 10=5.5MHz 20=2.0 MHz
1=8 MHz 1=24MHz 11=53MHz 21=1.7 MHz
2 =4 MHz 2=16MHz 12=48MHz 22=15MHz
3=2MHz 3=12MHz 13=44MHz 23=1.2 MHz
4=1MHz 4=11MHz 14=40MHz 24=1.0MHz
5 =500 kHz 5=96MHz 15=3.7 MHz
6 = 250 kHz 6=8.0MHz 16=3.0 MHz
7=125kHz 7=73MHz 17 =27 MHz

8=6.8MHz 18 =2.4 MHz

9=6.0MHz 19=2.2MHz

Example for a CPU32 target:

The following example reset the target, makes some basic initializations and then adjust the BDM

communication speed.

int result;
resul t BDI _Reset Target () ;

result = BDlI _Set Byt e( OXFFFFFA21, 0x04); /* SYPCR watch dog */

result = BDI _Set Wor d( OXFFFFFA04, 0x7F00); /* SYNCR 16. 7TMHz */

result = BDI _Set Long( OxFFFFFA48, 0x00077870); /* CSBOOT: 1wait, r/w, both */
result = BDI _Set Long( OXxFFFFFA4C, 0x10055070); /* CSO: RAMwite (MSB)*/

result = BDl _Set Long( OxFFFFFA58, 0x10053070); /* CS3: RAMwite (LSB)*/

result = BDl _Set Long( OxFFFFFA60, 0x10056870); /* CS5. RAMread (word access) */
result = BDI _Set BdnSpeed(16777000) ;
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2.4.3. BDI_SetOption()

This function allows to transfer a string option to the BDI. The meaning of the string option
depends on the target connected to the BDI.

/****************************************************************************
khkkhhhkdhhhddhddhhddhhddhhddhhddhhddhdhddhdhdddhddhdddhdddhddhddhddhhddhddrdhddrdhddrdddrdddrdrrdrx*x

Wites an option string to the BDI

INPUT : id the option ID
dat a the option string
QUTPUT : return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _SetOption(BYTE id, const char* data);

Note for ARM targets:
This function is used to set the “Scan Init” (id = 1) and “Scan Post” (id = 2) strings.
This low level JTAG sequences maybe used to configure the Tl ICEpick module.

Commands supported in the SCANINIT and SCANPOST strings:

| <n>=<...b2blb0> wite IR, b0 is first scanned
D<n>=<...b2blb0> wite DR, b0 is first scanned
n : the nunber of bits 1..256
bx : a data byte, two hex digits

Wsn> wait for n (decimal) nicro seconds

T1 assert TRST

T0 rel ease TRST

R1 assert RESET

RO rel ease RESET

CH<n> clock TCK n (decinal) times with TMS high
CL<n> clock TCK n (decinmal) tinmes with TMS | ow

Example of an ICEPiIck configuration:

/1 Configure | CEPick nodul e to make ARMB26 TAP visible
static const char* scanlnit =
"r0: wl0000: "

"r1:t1:wl000:t0: wl000:" // assert reset and toggle TRST
"i6=07: d8=89:i 6=02:" /1 connect and sel ect router
"d32=81000082: " I/ set |P control

"d32=a018206f : " /1 configure TAPO

"d32=a018216f: cl 5: " /'l enable TAPO, clock 5 tines in RTI
"i10=ffff"; /1l scan bypass

/1 downl oad Scan Init string
result = BDI _Set Opti on(BD _OPT_ARM SCANINI' T, scanlnit);

The scan init string is then used during the BDI_TargetStartup() call.
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2.4.4. BDI_TargetStartup()

This function resets and initializes the target. After forcing a physical hardware reset, the
initialization list is processed and then the BDM clock rate is adjusted (see JTAG note).

The init list is an array of the following structure:

typedef struct {

WORD conmmand;
DWORD addr ess;
DWORD  val ue;

} BDl _InitTypeT;

/****************************************************************************
ER Rk I S S S kR O O R S kb S R O o S

Reset and startup target with an init |ist

I NPUT: resetTine reset time in mlliseconds
cpud ock CPU clock in hertz after the init list is processed
i ni t Count nunber of entries in the init list (nmax. 128)
pl nitList points to the initialisation |ist

OUTPUT: RETURN 0 if okay or a negativ number if error

****************************************************************************/

i nt BDI _Target Startup( WORD reset Ti ne,
DWORD cpud ock,
WORD i ni t Count,

const BDlI _InitTypeT *plnitlList);

Details about the parameters are specified on the following pages.
If initCount is zero, the entries in the local Init List are used (see next page).

Example for MPC8xx targets:
The following example resets the target for 100ms and makes some basic initializations for an
MPCB860 target. After processing the init list, the BDI assumes that the target runs at 20MHz.

i nt result;
BDl _InitTypeT initList[] = {
{BDI _I NI T_PPC WEPR, 638, 0x02200000}, // I MWR
{BDI _I NI T_PPC WEPR, 158, 0x00000007}, // |1CTRL
{BDlI _I NI T_PPC_WM32, 0x02200000, 0x01632440}, // SIUMCR
{BDI _INIT_PPC WV32, 0x02200004, OxFFFFFF88}, // SYPCR
{BDI _I NI T_PPC WML6, 0x02200200, 0x0002 }, I/ TBSCR
{BDlI _I NI T_PPC_WvB2, 0x02200320, 0x55CCAA33}, // RTCSCK
{BDI _I NI T_PPC_WML6, 0x02200220, 0x0102 }, I/ RTCSC
{BDI _INIT_PPC WML6, 0x02200240, 0x0002 } /1 PTSCR
b
result = BDl _Target Startup(100, /1 100nms reset tine
20000000, // 20MH
sizeof initList / sizeof initList[O],
initList);
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Alternate way to define the Init List:

For environments where it is difficult to handle the plnitList parameter (pointer to Array of
Structures) there exists a different way to define the init list. Via multiple calls to BD/_InitListAdd() it
is possible to define the init list before calling BDI/_TargetStartup() with an initCount of zero and a
NULL pointer for plnitList.

Clear the local Init List:

int BDl _InitListReset(void);
Add an entry to the local Init List:
int BDl _InitListAdd(WORD command, DWORD address, DWORD value) ;

The example on the previous page maybe replaced with:

i nt result;

result = InitListReset();

result = InitListAdd(BDl _I NI T_PPC WSPR, 638, 0x02200000) ;
result = InitListAdd(BDl _I NI T_PPC WSPR, 158, 0x00000007) ;
result = InitListAdd(BDl _I Nl T_PPC WwB2, 0x02200000, 0x01632440);
result = InitListAdd(BD _INIT_PPC WB2, 0x02200004, OxFFFFFF88);
result = InitListAdd(BD _I NI T_PPC WML6, 0x02200200, 0x0002 );
result = InitListAdd(BDl _I NI T_PPC WWB2, 0x02200320, 0x55CCAA33);
result = InitListAdd(BDI _I Nl T_PPC WML6, 0x02200220, 0x0102 )
result = InitListAdd(BD INIT_PPC WML6, 0x02200240, 0x0002 );
result = BDl _Target Startup(100, 100ms reset tine

/1
20000000, // 20M
0, /1l use prepeared init |ist
NULL) ;
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Note for HC12 targets:
For HC12 targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

[ ramAddr

| cputype |

clock This defines the BDM communication clock:
BDI-HS: BDI1000:
0 = ECLK signal 0 = ECLK 10=5.5MHz 20 =2.0 MHz
1=8 MHz 1=24MHz 11=53MHz 21=1.7 MHz
2=4 MHz 2=16MHz 12=48MHz 22=15MHz
3=2MHz 3=12MHz 13=4.4MHz 23=1.2 MHz
4=1MHz 4=11MHz 14=40MHz 24=1.0 MHz
5 =500 kHz =96 MHz 15=3.7 MHz
6 = 250 kHz 6=8.0MHz 16=3.0 MHz
7 =125 kHz 7=73MHz 17=2.7 MHz
8=6.8MHz 18 =24 MHz
9=6.0MHz 19=2.2MHz
cpuType Defines the target CPU type:
0 = HC812A4 1=HC912B32 2 = HC912D60
3=HC912DG128 4 =HC912DA128 5 =HC912D60A
6 = HC912DG128A 7 = HC912DT128A
8 = HCS12 256k 9=HCS12128k 10 =HCS12 64k
11 = HCS12 32k 12 = <reserved> 13 = HCS12 512k
14 =HCS12E256 15=HCS12E128
16 = S12X 128K 17 = S12X 256K 18 = S12X 512K
19 = S12X 768K 20 = S12X 1024K
regAddr Defines the upper byte of the register block address
ramAddr Defines the upper byte of the internal SRAM address
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Note for ARM7/9/9E targets:
For ARM targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| | endian | cputype | clock |
clock Defines the JTAG clock rate:

BDI3000 BDI2000 BDI1000
0= Adaptive Adaptive Adaptive
1= 32MHz 16 MHz 6 MHz
2= 16 MHz 8 MHz 3 MHz
3= 11 MHz 4 MHz 1 MHz
4 = 8 MHz 1 MHz 500 kHz
5= 5 MHz 500 kHz 200 kHz
6= 4 MHz 200 kHz 100 kHz
7= 1 MHz 100 kHz 50 kHz
8= 500kHz 50 kHz 20 kHz
9= 200 kHz 20 kHz 10 kHz

10= 100 kHz 10 kHz
11 = 50 kHz 5 kHz
12 = 20 kHz 2 kHz
13 = 10 kHz 1 kHz
14 = 5 kHz
15 = 2 kHz
16 = 1 kHz
cpu type Defines the target CPU type:
0 = ARM7TDMI 8 = TMS470
1 = ARM7DI 9 = ARM9E
2 = ARM710T 10 = ARM946E
3 = ARM720T 11 = ARM966E
4 = ARM740T 12 = TI925T
5= ARM9TDMI 13 = MAC7100
6 = ARM920T/922T 14 = ARM926E
7 = ARM940T
endian Defines the target endian :
0 = little endian
1 = big endian
Example: big endian, ARM720T, 8 MHz ==>  cpuClock = 0x00010302
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Note for ARM11 and Cortex targets:
For ARM targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| - | endian | cputype | clock |

clock Defines the JTAG clock rate:
BDI3000 BDI2000

0= Adaptive Adaptive
1= 32MHz 16 MHz
2= 16 MHz 8 MHz
3= 11 MHz 4 MHz
4 = 8 MHz 1 MHz
5= 5 MHz 500 kHz
6= 4 MHz 200 kHz
7= 1 MHz 100 kHz
8= 500 kHz 50 kHz
9= 200 kHz 20 kHz
10= 100 kHz 10 kHz
1= 50 kHz
12 = 20 kHz
13 = 10 kHz
14 = 5 kHz
15 = 2 kHz
16 = 1 kHz
cpu type Defines the target CPU type:
0 = ARM1136
1 = Cortex-A8
2 = OMAP34xx/35xx
3 = ARM1156
4 = ARM1176
5=MPCORE
6 = Cortex-M3
endian Defines the target endian :
0 = little endian
1 = big endian
Example: big endian, ARM1136, 8 MHz ==>  cpuClock = 0x00010002
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Note for XScale targets:
For ARM targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| | endian | cputype | clock |
clock Defines the JTAG clock rate:

BDI3000 BDI2000 BDI1000
0= 32 MHz 16 MHz 5.5 MHz
1= 16 MHz 8 MHz 2.8 MHz
2= 11 MHz 4 MHz 1.8 MHz
3= 8 MHz 1 MHz 1.4 MHz
4 = 5 MHz 500 kHz
5= 4 MHz 200 kHz
6= 1 MHz 100 kHz
7= 500kHz
8= 200kHz
9= 100 kHz

10 = 50 kHz
1= 20 kHz
12 = 10 kHz
cpu type Defines the target CPU type:
0 =10P310, 80200
1 =10P321
2 = PXA200
3 = IXP400, IOP331, PXA270
4 = IXP2300, I0OP340 (Manzano)
5 = PXA280 (Monahans)
endian Defines the target endian :
0 = little endian
1 = big endian
Example: big endian, PXA250, 8 MHz ==>  cpuClock = 0x00010201
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Note for PPC4xx targets:
For PPC4xx targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| | - | cputype | clock |
clock Defines the JTAG clock rate:

BDI3000 BDI2000 BDI1000
0= 32 MHz 16 MHz 5.5 MHz
1= 16 MHz 8 MHz 2.8 MHz
2= 11 MHz 4 MHz 1.8 MHz
3= 8 MHz 1 MHz 1.4 MHz
4 = 5 MHz 500 kHz
5= 4 MHz 200 kHz
6= 1 MHz 100 kHz
7= 500kHz
8= 200kHz
9= 100 kHz

10 = 50 kHz

11 = 20 kHz

12 = 10 kHz

13 = 5 kHz
cpu type Defines the target CPU type:

0 =401 4 = 464

1 =403 5 =465

2 =405 6 = HPC (APM83xxx)

3 =440
Example: PPC405, 8 MHz ==>  cpuClock = 0x00000201
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Note for PPC6xx/7xx/82xx/83xx targets:
For this targets, the parameter cpuClock is used for not only for clock information but also to define
some additional information the BDI needs.

| - | - | cputype | clock |
cpuClock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 4 MHz
3= 8 MHz
4 = 5 MHz
5= 4 MHz
cpu type Defines the target CPU type:
0 = PPC603e 8 = PPC750FX/GX
1 =PPC603ev 9 = MPC8280/8270
2 = PPC750/740 10 = MPC5200
3 = MPC8260 11 = MPC8220
4 = MPC8240 12 = MPC83xx/51xx (€300)
5 =PPC750CX 13 = PPC750CL
6 = MPC7400
7 =MGT5100
Example: MPC7400, 8 MHz ==>  cpuClock = 0x00000601

Note for MPC744x/745x/8641 targets:
For this targets, the parameter cpuClock is used for not only for clock information but also to define
some additional information the BDI needs.

| - | - | cputype | clock |
cpuClock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 4 MHz
3= 8 MHz
4= 5 MHz
5= 4 MHz
cpu type Defines the target CPU type:
0 = MPC7450 5=MPC8641

1=MPC7455/45 6=
2=MPC7457/47 7=
3=MPC7447A 8=
4 = MPC7448 9=

Example: MPC7448, 8 MHz ==>  cpuClock = 0x00000401
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Note for MPC85xx targets:
For this targets, the parameter cpuClock is used for not only for clock information but also to define
some additional information the BDI needs.

| - | - | cputype | clock |
cpuClock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 4 MHz
3= 8 MHz 1 MHz
4 = 5 MHz 500 kHz
5= 4 MHz 200 kHz
6= 1 MHz 100 kHz
7= 500 kHz 50 kHz
8= 200 kHz 20 kHz
9= 100 kHz 10 kHz
10 = 50 kHz 5 kHz
1= 20 kHz
12 = 10 kHz
13 = 5 kHz
cpu type Defines the target CPU type:
0 = MPC8560 4 = MPC8536
1 = MPC8540 5 =MPC8569
2 = MPC8548/68 6 = P2020
3 =MPC8572
Example: MPC8560, 8 MHz  ==>  cpuClock = 0x00000003

Note for M-CORE targets:
For M-Core targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| - | - | cputype | clock |

clock Defines the JTAG clock rate:
BDI2000: BDI1000:
0=16.6 MHz 0=5.5MHz
1= 8.3MHz 1=2.8 MHz
2= 55MHz 2=1.8 MHz
3= 4.1MHz 3=1.4MHz

cpu type Defines the target CPU type:
0 = MMC2001
1 =MMC2107
2 =MMC2114

Example: MMC2107, 8 MHz  ==>  cpuClock = 0x00000101
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Note for MIPS32 targets:
For MIPS32 targets, the parameter cpuClock is used for not only for clock information but also to
define some additional information the BDI needs.

| endian | cputype | clock |

clock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 5 MHz
3= 8 MHz 4 MHz
4 = 5 MHz
5= 4 MHz
cpu type Defines the target CPU type:
0 = RC32300
1 =Au1000
2 = M4K
3 = M4KE
4 = M24K
endian Defines the target endian :
0 = little endian
1 = big endian
Example: big endian, M4Kc, 8 MHz ~ ==>  cpuClock = 0x00010201
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Note for MPC55xx targets:
For this targets, the parameter cpuClock is used for not only for clock information but also to define
some additional information the BDI needs.

| - | - | cputype | clock |
cpuClock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 4 MHz
3= 8 MHz 1 MHz
4 = 5 MHz 500 kHz
5= 4 MHz 200 kHz
6= 1 MHz 100 kHz
7= 500 kHz 50 kHz
8= 200 kHz 20 kHz
9= 100 kHz 10 kHz
10 = 50 kHz 5 kHz
1= 20 kHz
12 = 10 kHz
13 = 5 kHz
cpu type Defines the target CPU type:
0 = MPC555x
1 = MPC556x
2 = MPC553x
3 = MPC551x
Example: MPC5554, 8/16 MHz ==>  cpuClock = 0x00000001
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Note for QorlQ P4 targets:
For this targets, the parameter cpuClock is used for not only for clock information but also to define
some additional information the BDI needs.

| - | - | cputype | clock |
cpuClock Defines the JTAG clock rate:
BDI3000 BDI2000
0= 32MHz 16 MHz
1= 16 MHz 8 MHz
2= 11 MHz 4 MHz
3= 8 MHz 1 MHz
4 = 5 MHz 500 kHz
5= 4 MHz 200 kHz
6= 1 MHz 100 kHz
7= 500 kHz 50 kHz
8= 200 kHz 20 kHz
9= 100 kHz 10 kHz
10 = 50 kHz 5 kHz
1= 20 kHz
12 = 10 kHz
13 = 5 kHz
cpu type Defines the target CPU type:
0 = P4080
2=
Example: P4080, 8/16 MHz ==>  cpuClock = 0x00000001
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Initlist Commands:

PowerPC Targets (e.g. MPC860, not for MPC85xx, MPC55xx, QorlQ P4):

Command Address Value Description

BDI INIT PPC DELAY - milliseconds | Wait for the defined time before processing the next entry.

BDI_INIT PPC WM8 address value Write a 8bit value to target memory

BDI INIT PPC WM16 address value Write a 16bit value to target memory

BDI_INIT PPC WM32 address value Write a 32bit value to target memory

BDI INIT PPC RM8 address value PPC400: read a 8bit value from target memory

BDI_INIT PPC RM16 address value PPC400: read a 16bit value from target memory

BDI INIT PPC RM32 address value PPC400: read a 32bit value from target memory

BDI_INIT PPC WGPR 0..31 value Write to a general-purpose register

BDI INIT PPC WSPR 0..1023 value Write to a special-purpose register

BDI_INIT PPC WDCR 0..1023 value PPC400: Write to a device-control register

BDI INIT PPC WMSR - value Write to the Machine State Register

BDI_INIT_PPC WCR - value Write to the Condition Register

BDI_INIT_PPC_SUPM MCR address | MDR address | This entry is used set the addresses of the Memory
Command Register (MCR) and Memory Data Register
(MDR). These registers are used to program the UPM (for
more information see MPC860 user's manual). The field
Address should get the address of the MCR and the field
Value should get the address of the MDR. (e.g. Address =
0x02200168, Value = 0x0220017c)

BDI_INIT_PPC_WUPM MCR value MDR value [ This writes an entry into the UPM RAM array. The value in
the Value field is first written to the MDR, then the value in
the Address field is written to the MCR.

BDI_INIT_PPC_TSZ1 start end COP targets (PPC6xx/7xx/82xx/83xx):

BDI_INIT_PPC_TSZ2 Defines an address range with a limited transfer size.

BDI_INIT_PPC_TSz4 Normally the BDI tries to access the memory with a

BDI_INIT PPC TSZ8 transfer size of 8 bytes.

BDL_INIT_PPC_MMAP start end PPC400 and COP targets (PPC6xx/7xx/82xx/83xx):
In order to avoid invalid memory accesses via the JTAG
interface, it is possible to define up to 32 memory ranges
where access is allowed. If no range is defined at all, the
whole 4GB address range is enabled for access

BDI_INIT_PPC_WTLB epn rpn PPC440: Add a TLB entry.
On a PPC440, the MMU is always active. Therefore it is
necessary to add the appropriate TLB entries before
memory can be accessed.

BDI_INIT_PPC_STLB index attrib PPC440: Sets a new start index, the TID and some TLB

attributes for the following TLB writes (WTLB).

Note for MPC82xx targets:
The UPM of a MPC82xx is setup different than the one in the MPC860.
The SUPM and WUPM init list entries have a different meaning.

SUPM <UPM memory addr> <MDR addr>
WUPM <don’t care> <UPM data>
UPM write example (UPM memory @ 0x10000000) :

WWvB2 0x0471011C OxFF000000 ; OR3

WvB2 0x04710118 0x10000081 ;BR3

WWB2 0x04710170 0x10000000 ; MAMR : setup for array wite

SUPM 0x10000000 0x04710188 ;set address of UPM range and MDR

WJUPM 0x00000000 0xaba00000 ;wite UPM array

WUPM 0x00000000 0Oxaba00001

WJUPM 0x00000000 OxabaOOO03E

WJUPM 0x00000000 OxabaOO03F

WvB2 0x04710170 0x00000000 ; MAMR : setup for nornal node
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Note for PPC6xx/7xx/82xx/83xx and MPC744x/745x/8641 targets:

In order to change some special configuration parameters of the BDI, the SPR entry is used.
Normal PPC SPR's covers a range from 0 to 1023. Other SPR's are used to set BDI internal
registers:

8001

8002

8003

8004

8005

8007

8008

8009

8010

For slow memory it may be necessary to increase the number of clocks used to execute a
memory access cycle. If for example you cannot access boot ROM content with the
default configuration of your memory controller, define additional memory access clocks
with this SPR number in the init list.

Defines an alternate boot address. Normally a PPC boots from 0xFFF00100. A MPC8260
has also the option to boot from 0x00000100. The BDI needs to know the boot address in
order to set the correct hardware breakpoint during startup.

Defines the base address of the L2 cache private memory. Because L2 cache private
memory cannot be accessed directly via JTAG, the BDI loads some support code into the
workspace and uses it to access this memory range. Therefore a workspace is necessary
to access this memory range.

Defines the size of the L2 cache private memory in bytes (e.g. 0x100000 for 1Mbyte).

Defines the time in milliseconds after reset the BDI lets the target execute code. If this
entry is present, the target is not forced to debug mode immediately out of reset. After
forcing a HRESET the BDI let the target run for this time. This is useful if there is a
monitor present that should setup the target.

PPCBxx/7xx/82xx:

A value of 1 indicates that the PPC core operates in 32-bit data bus mode.
MPC744x/745x:

Write to this special register a value of 1 if no burst reads should be used.

If the BDI should generate data parity bits when writing to memory, write to this special
register a value of 1.

This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the COP-HRESET line and starting communicating with the target. This init list
entry may be necessary if COP-HRESET is delayed on its way to the PowerPC reset pin.

If the BDI should forces the QACK pin (pin 2) on the COP connector low, write to this
special register a value of 1. By default the QACK pin is not driven by the BDI. This option
maybe useful for PPC750 and PPC7400 targets.
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The MPC83xx processors allows to override the Reset Configuration Word (RCW) via JTAG. The
following two special configuration parameters define the RCW. Always define both words.

8020 Reset Configuration Word High (RCWH).
8021 Reset Configuration Word Low (RCWL).

The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the PowerPC chip. Enter the
appropriate information also for the devices following the PowerPC chip.

8011 Number of JTAG devices connected before the PowerPC chip.

8012  Total IR length of the JTAG devices connected before the PowerPC chip.
8013  Number of JTAG devices connected after the PowerPC chip.

8014  Total IR length of the JTAG devices connected after the PowerPC chip.

Note for PPC4xx targets:

In order to change some special configuration parameters of the BDI, the SPR entry is used.
Normal PPC SPR's covers a range from 0 to 1023. Other SPR's are used to set BDI internal
registers:

8005 By default the BDI forces a system reset via the JTAG debug interface. With this entry in
the init list the reset type can be changed. The following values are supported (see also
PPC4xx manuals): 0 = NONE, 1 = CORE, 2 = CHIP, 3 = SYSTEM (default), 4 = HARD.

8006 A PPC4xx target can be forced to debug mode in two different ways. With this entry in the
init list this mode can be selected a follows: 0 = JTAG stop command (default), 1 = Assert
HALT pin.

8007  This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the reset line and starting communicating with the target. This delay is
necessary when a target needs some wake-up time after a reset.

8010 By default the BDI assumes that the HALT signal is low active at the debug connector. In
cases where this signal is high active, enter a value of 1 for this special configuration
parameter..
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The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the PPC4xx chip. Enter the
appropriate information also for the devices following the PPC4xx chip.

8001 Number of JTAG devices connected before the PPC4xx chip.

8002 Total IR length of the JTAG devices connected before the PPC4xx chip.
8003  Number of JTAG devices connected after the PPC4xx chip.

8004 Total IR length of the JTAG devices connected after the PPC4xx chip.

8008 The IR value for the device(s) connected after the device under test. Only the last 8 bits
can be defined. Default is OXFF (bypass). Useful for Xilinx Virtex-Il Pro chips.
8009 The length of the PPC4xx IR register (default is 7). For 440GX/EP/SP use 8.

Adding entries to the PPC440/HPC TLB:

For 440/HPC targets, it is necessary to setup the TLB before memory can be accessed. This is
because on a 440/HPC the MMU is always enabled. The init list entry WTLB allows an initial setup
of the TLB array. The first WTLB entry clears also the whole TLB array.

The epn parameter defines the effective page number, endian, space, size and WIMG flags:
---------------------- B S
| EPN | E| S| SI ZE| W M3
e e e e B T
22 11 4 4

The rpn parameter defines the real page number and access rights:

o e e e ee e oo R +

| ERPN| RPN | XWRXVR)

g - +
4 22 6

The XWRXWR field starts with the user access rights. See also 440/HPC user’s manual part
"Memory Management".

Not all fields of a TLB entry are defined with the above values. The other values except the valid bit
are set to zero unless defined with the optional STLB init list entry.

The attrib parameter of the STLB entry has the following bit definitions:

Fomm e o O — oo - +

The following example clears the TLB and adds two entries to access ROM and SDRAM:

WILB OxFO000095 0Ox1FO0003F ; Boot Space 256MB, cache inhibited, guarded
WILB 0x00000098 0x0000003F ; SDRAM 256MB @x00000000, write-through
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MPC85xx Targets:

Command Address Value Description

BDI_INIT_PQ3_DELAY - milliseconds | Wait for the defined time before processing the next entry.

BDI_INIT_PQ3_WM8 address value Write a 8bit value to target memory

BDI_INIT_PQ3_WM16 address value Write a 16bit value to target memory

BDI_INIT_PQ3_WM32 address value Write a 32bit value to target memory

BDI_INIT_PQ3_WM64 address value Write a double word (64bit) to the selected memory place.
This entry is mainly used to unlock flash blocks. The
pattern written is generated by duplicating the value:

(0x12345678 -> 0x1234567812345678).

BDI_INIT_PQ3 WGPR 0..31 value Write to a general-purpose register

BDI_INIT PQ3 WSPR 0..1023 value Write to a special-purpose register

BDI_INIT_PQ3 WMSR - value Write to the Machine State Register

BDI_INIT_PQ3 WCR - value Write to the Condition Register

BDI_INIT_PQ3_SUPM MEM addr MDR addr Starts a sequence of writes to the UPM RAM array:

MEM addr: an address in the UPM memory range
MDR addr: the address of the MDR register

BDI_INIT_PQ3_WUPM Don'’t care data Write to the UPM RAM array asfollows:
*mdraddr = data, *memaddr = 0

BDI_INIT_PQ3_TSz1 Start End Defines an address range with a limited transfer size.

BDI_INIT_PQ3_TSZz2 Normally when the BDI reads or writes a memory block, it

BDI_INIT_PQ3_TSz4 tries to access the memory with a burst access. The TSZx

BDI_INIT_PQ3_TSZ8 entry allows to define a maximal transfer size for up to 8
address ranges.

BDI_INIT_PQ3_MMAP Start End In order to avoid invalid memory accesses via the JTAG
interface, it is possible to define up to 32 memory ranges
where access is allowed. If no range is defined at all, the
whole 4GB address range is enabled for access

BDI_INIT_PQ3_EXEC addr Time (ms) This entry cause the processor to start executing the code

at addr. The second parameter defines a time in ms how
long the BDI let the processor run until it is halted. By
default the BDI let it run for 500 us. This EXEC function
maybe used to create TLB entries via some helper code.

Note:

In order to change some special configuration parameters of the BDI, the SPR entry is used.
Normal PPC SPR's covers a range from 0 to 1023. Other SPR's are used to set BDI internal

registers:

8002

This entry in the init list allows to define a delay time (in ms) the BDI inserts between

releasing the COP-HRESET line and starting communicating with the target. This init list
entry may be necessary if COP-HRESET is delayed on its way to the PowerPC reset pin.

8003

Defines the time in milliseconds after reset the BDI lets the target execute code. If this

entry is present, the target is not forced to debug mode immediately out of reset. After
forcing a HRESET the BDI let the target run for this time. This is useful if there is a
monitor present that should setup the target. In the special case when this entry is present
but with a value of zero, the BDI does not use the L2SRAM for a boot loop but does
simple stop the core out of reset with a core halt command.

8004

This parameter defines how the BDI accesses memory via JTAG. By default it uses the

System Access Port (SAP). Alternatively the BDI can use the €500 core to access
memory. Enter a value of 0 if the BDI should use the €500 core to access memory. A
value of 1 (default) uses the System Access Port (SAP) to access memory.
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MPC55xx Targets:

Command Address Value Description

BDI_INIT P55 DELAY - milliseconds | Wait for the defined time before processing the next entry.

BDI_INIT_P55 WM8 address value Write a 8bit value to target memory

BDI_INIT P55 WM16 address value Write a_16bit value to target memory

BDI_INIT_P55_WM32 address value Write a 32bit value to target memory

BDI_INIT_P55_FILL address count Fill a memory range using 64-bit writes. Maybe used to
initialize an ECC protected memory range. The start
address has to be on a 128 byte boundary and the size has
to be a multiple of 128 (0x80).

BDI INIT P55 RM8 address - Read a 8bit value from target memory

BDI_INIT_P55 RM16 address - Read a 16bit value from target memory

BDI INIT P55 RM32 address - Read a 32bit value from target memory

BDI_INIT P55 WGPR 0..31 value Write to a general-purpose register

BDI INIT P55 WSPR 0..1023 value Write to a special-purpose register

BDI_INIT_P55 WMSR - value Write to the Machine State Register

BDI INIT P55 WCR - value Write to the Condition Register

BDI_INIT P55 WPC - value Write to the Program Counter

BDI_INIT_P55 _MMAP Start End In order to avoid invalid memory accesses via the JTAG
interface, it is possible to define up to 32 memory ranges
where access is allowed. If no range is defined at all, the
whole 4GB address range is enabled for access

BDI_INIT_P55 WTLB epn rpn Add a TLB entry. On a MPC55xx, the MMU is always
active. Therefore it is necessary to add the appropriate
TLB entries before memory can be accessed.

BDI_INIT_P55 EXEC opcode workpc This entry cause the processor to execute one instruction.
The optional second parameter defines a save PC value
used when executing this instruction.

Note:

In order to change some special configuration parameters of the BDI, the SPR entry is used.
Normal PPC SPR's covers a range from 0 to 1023. Other SPR's are used to set BDI internal

registers:

8002

This entry in the init list allows to define a delay time (in ms) the BDI inserts between

releasing the RESET line and starting communicating with the target. This init list entry
may be necessary if RESET is delayed on its way to the PowerPC reset pin.

8003

Defines the time in milliseconds after reset the BDI lets the target execute code. If this

entry is present, the target is not forced to debug mode immediately out of reset. After
forcing a RESET the BDI let the target run for this time. This is useful if there is a monitor

present that should setup the target.

8004

This parameter defines how the BDI accesses memory via JTAG. By default memory is

accessed via OnCE by stepping Id and st instructions. If the value written is 1, the
memory is accessed via the (faster) Nexus interface.
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The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the MPC55xx chip. Enter the
appropriate information also for the devices following the MPC55xx chip.

8011 Number of JTAG devices connected before the MIPS chip.

8012  Total IR length of the JTAG devices connected before the MIPS chip.
8013  Number of JTAG devices connected after the MIPS chip.

8014  Total IR length of the JTAG devices connected after the MIPS chip.

Adding entries to the MPC55xx MMU TLB:

For MPC55xx targets, it is necessary to setup the TLB before memory can be accessed. This is
because on a MPC55xx the MMU is always enabled. The init list entry WTLB allows an initial setup
of the TLB array.

The <epn> parameter defines the effective page number, space, size and WIMG flags
(MAS1/MAS2, P = IPROT, S =TS):

oo O +

| EPN | SI ZE| PS| VW MGE|

o i +
20 4 2 6

The <rpn> parameter defines the real page number and access rights (MAS3):

oo ee oo S +

| RPN | - -] UUUU| XXWARR

e e +
20 4 6

Not all fields of a TLB entry are defined with the above values. The other values except the valid bit
are implicit set to zero. See also e200z6 user’'s manual part "Memory Management".

The following example adds some TLB entries.

WLB OxFFFOO58A OxFFFOOO3F ; Bridge B: Oxfff00000 -> Oxfff00000, 1MB, --1-G
WLB O0xC3FO058A 0xC3FO003F ; Bridge A: 0xc3f 00000 -> Oxc3f 00000, 1MB, --1-G
W'LB 0x4000048A 0x4000003F ;I nt. SRAM 0x40000000 -> 0x40000000, 256KB, --1-G
WLB 0x20000580 0x2000003F ; Ext. SRAM 0x20000000 -> 0x20000000, 1MB, ------
WILB 0x0000078A 0x0000003F ; Fl ash : 0x00000000 -> 0Ox00000000, 16MB, --1I-
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QorlQ P4 Targets:

Command Address Value Description

BDI_INIT_QP4_DELAY - milliseconds | Wait for the defined time before processing the next entry.

BDI_INIT_QP4_WM8 address value Write a 8bit value to target memory

BDI_INIT_QP4_WM16 address value Write a 16bit value to target memory

BDI_INIT_QP4_WM32 address value Write a 32bit value to target memory

BDI_INIT_QP4_WM64 address value Write a double word (64bit) to the selected memory place.
This entry is mainly used to unlock flash blocks. The
pattern written is generated by duplicating the value:

(0x12345678 -> 0x1234567812345678).

BDI_INIT_QP4_WGPR 0..31 value Write to a general-purpose register

BDI_INIT_ QP4 WSPR 0..1023 value Write to a special-purpose register

BDI_INIT_QP4_DCSR offset value Write to a register in DCSR space

BDI_INIT_ QP4 WMSR - value Write to the Machine State Register

BDI_INIT_QP4 WCR - value Write to the Condition Register

BDI_INIT_QP4 WPC - value Write to the program counter

BDI_INIT_QP4_TSzZ1 start end Defines an address range with a limited transfer size.

BDI_INIT_QP4_TSZ2 Normally when the BDI reads or writes a memory block, it

BDI_INIT_QP4_TSZ4 tries to access the memory with a burst access. The TSZx

BDI_INIT_QP4_TSZ8 entry allows to define a maximal transfer size for up to 8
address ranges.

BDI_INIT_QP4_MMAP start end In order to avoid invalid memory accesses via the JTAG
interface, it is possible to define up to 32 memory ranges
where access is allowed. If no range is defined at all, the
whole 4GB address range is enabled for access

BDI_INIT_QP4_STLB mas1 mas2 Setup MAS1 and MAS2 for the next TLB write (WTLB).

BDI_INIT_QP4 _WTLB mas0/7 mas3 Setup MASOQ/7 and MAS3 and execute a TLB write.

Note:

In order to change some special configuration parameters of the BDI, the SPR entry is used.
Normal PPC SPR's covers a range from 0 to 1023. Other SPR's are used to set BDI internal

registers:

8002

This entry in the init list allows to define a delay time (in ms) the BDI inserts between

releasing the RESET line and starting communicating with the target. This init list entry
may be necessary if RESET is delayed on its way to the PowerPC reset pin.

8003

Defines the time in milliseconds after reset the BDI lets the target execute code. If this

entry is present, the target is not forced to debug mode immediately out of reset. After
forcing a RESET the BDI let the target run for this time. This is useful if there is a monitor
present that should setup the target.

8004

This parameter defines how the BDI accesses memory via JTAG. By default it uses the

System Access Port (SAP). Alternatively the BDI can use the €500 core to access
memory. Enter a value of 0 if the BDI should use the €500 core to access memory. A
value of 1 (default) uses the System Access Port (SAP) to access memory.

8005

This parameter defines a delay in micro seconds added when accessing memory via

SAP. Don’t use this parameter or set it to zero when accessing memory via the core.
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HC12 Targets:

Command Address Value Description

BDI INIT CPU12 DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT_CPU12_WM8 address value Write a 8bit value to target memory

BDI_INIT CPU12 WM16 address value Write a 16bit value to target memory
BDI_INIT_CPU12_WM32 address value Write a 32bit value to target memory

M-CORE Targets:

Command Address Value Description

BDI_INIT_MMC_DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT MMC WM8 address value Write a 8bit value to target memory
BDI_INIT_MMC_WM16 address value Write a 16bit value to target memory

BDI_INIT MMC WM32 address value Write a 32bit value to target memory
BDI_INIT_MMC_WGPR 0..15 value Write to a general-purpose register

BDI_INIT MMC_WAFR 0..15 value Write to a alternate file register

BDI_INIT_MMC_WCR 0.12 value Write to a control register

BDI_INIT MMC WPC - value Write to the program counter
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MIPS32 Targets:

Command Address Value Description
BDI_INIT_MIPS DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT_MIPS WM8 address value Write a 8bit value to target memory
BDI_INIT_MIPS WM16 address value Write a 16bit value to target memory
BDI_INIT _MIPS WM32 address value Write a 32bit value to target memory
BDI_INIT_MIPS_WGPR 0..31 value Write to a general-purpose register
BDI_INIT_MIPS_WCPO number value Write to a CPO Register. Number =0 ... 31 | 0x0s00

s : defines the used "Select" (0 ... 7)

Special BDI Configuration Registers:

In order to change some special configuration parameters of the BDI, the GPR entry is used.
Normal MIPS GPR's covers a range from 0 to 31. Other GPR's are used to set BDI internal
configuration registers.

The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the MIPS chip. Enter the appropriate
information also for the devices following the MIPS chip.

8001 Number of JTAG devices connected before the MIPS chip.

8002 Total IR length of the JTAG devices connected before the MIPS chip.
8003  Number of JTAG devices connected after the MIPS chip.

8004 Total IR length of the JTAG devices connected after the MIPS chip.

8005 By default, the BDI asserts the hardware reset pin during reset processing. After writing 0
or 1 to this special register, the BDI no longer drives RESET low. This may be useful in
some special cases. If the value written is 1, then a reset via the EJTAG control register is
forced. A value of O does not assert any reset at all.

8007 In order to speed-up dump and verify, a workspace in target RAM can be defined. The
same address as for the programming algorithm maybe used.

8008 This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the reset line and starting communicating with the target. This delay is
necessary when a target needs some wake-up time after a reset.
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ARM7/9/9E Targets:

Command Address Value Description

BDI_INIT_ARM_DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT_ ARM WM8 address value Write a 8bit value to target memory
BDI_INIT_ARM_WM16 address value Write a 16bit value to target memory

BDI_INIT_ ARM WM32 address value Write a 32bit value to target memory
BDI_INIT_ARM_WGPR 0..15 value Write to a general-purpose register

BDI _INIT_ ARM WCPSR - value Write to the Program Status Register
BDI_INIT_ARM_WCP15 regNbr value Write to a CP15 register

BDI_INIT_ARM_MMAP start end In order to avoid invalid memory accesses via the JTAG

interface, it is possible to define up to 32 memory ranges
where access is allowed. If no range is defined at all, the
whole 4GB address range is enabled for access

BDI_INIT_ARM_EXEC addr Time (ms) | This entry causes the processor to start executing the code

at Address. The second parameter defines a time in ms
how long the BDI lets the processor run until it is halted. By
default (value = 0) the BDI lets it run for 500 us. This EXEC
function maybe used to access CP15 registers that are not
directly accessible via JTAG..

Special BDI Configuration Registers:

In order to change some special configuration parameters of the BDI, the GPR entry is used.
Normal ARM GPR's covers a range from 0 to 15. Other GPR's are used to set BDI internal
configuration registers.

The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the ARM chip. Enter the appropriate
information also for the devices following the ARM chip.

8001
8002
8003
8004

8005

8006

Number of JTAG devices connected before the ARM chip.

Total IR length of the JTAG devices connected before the ARM chip.
Number of JTAG devices connected after the ARM chip.

Total IR length of the JTAG devices connected after the ARM chip.

This entry in the init list allows to change the JTAG clock frequency. This is useful if you
have to start with a slow JTAG clock out of reset but after some initialization (e.g. PLL
setup) you can use a faster clock. The value you enter selects the JTAG frequency as
defined for the “cpuClock” parameter (see beginning of this chapter).

This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the reset line and starting communicating with the target. This delay is
necessary when a target needs some wake-up time after a reset (e.g. Cirrus EP7209).
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8007 By default, the BDI asserts the RESET signal during reset processing. After writing zero to
this special register, the BDI no longer drives RESET low. This may be useful in some
special cases.

8008  During JTAG debugging, the PC increments while the BDI stuffs instruction into the ARM
core. It may be necessary to set the PC to a safe non-vector address before external
memory is accessed to prevent pre-fetching code from an invalid address range. Enter a
safe non-vector address for the PC into this special BDI registers.

8009 By default, the TRST signal is driven with an open-drain driver by the BDI. Write a 1 to
this special BDI register if the TRST signal should be driven with a push-pull driver.

ARM11/Cortex Targets:
Command Address Value Description
BDI_INIT_ARM11 DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT_ARM11_WM8 address value Write a 8bit value to target memory
BDI INIT ARM11 WM16 address value Write a 16bit value to target memory
BDI_INIT_ARM11_WM32 address value Write a 32bit value to target memory
BDI_INIT ARM11 WGPR 0..15 value Write to a general-purpose register
BDI_INIT _ARM11_WCPSR - value Write to the Program Status Register
BDI INIT ARM11 WCP15 regNbr value Write to a CP15 register
BDI_INIT _ARM11_WCPn regNbr value Write to a CP register,n=0... 15

Special BDI Configuration Registers:

In order to change some special configuration parameters of the BDI, the GPR entry is used.
Normal ARM GPR's covers a range from 0 to 15. Other GPR's are used to set BDI internal
configuration registers.

The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the ARM chip. Enter the appropriate
information also for the devices following the ARM chip.

8001 Number of JTAG devices connected before the ARM chip.

8002 Total IR length of the JTAG devices connected before the ARM chip.
8003  Number of JTAG devices connected after the ARM chip.

8004 Total IR length of the JTAG devices connected after the ARM chip.

8005  This entry in the init list allows to change the JTAG clock frequency. This is useful if you
have to start with a slow JTAG clock out of reset but after some initialization (e.g. PLL
setup) you can use a faster clock. The value you enter selects the JTAG frequency as
defined for the “cpuClock” parameter (see beginning of this chapter).
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8006

8007

8008

8009

8010

8011

8012

8013

This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the reset line and starting communicating with the target. This delay is
necessary when a target needs some wake-up time after a reset.

By default, the BDI asserts the RESET signal during reset processing. After writing zero to
this special register, the BDI no longer drives RESET low. This may be useful in some
special cases.

This entry in the init list allows to define a time (in ms) the BDI asserts the hardware reset
signal. By default the reset signal is asserted for about 3 ms.

By default, the TRST signal is driven with an open-drain driver by the BDI. Write a 1 to
this special BDI register if the TRST signal should be driven with a push-pull driver.

When using adaptive clocking, write a 1 to this special BDI register if the ARM core is
clocked with a frequency slower that 6 MHz.

<reserved>

Cortex-A8: By default memory is accessed via the core using Idr/str instructions. If 1 is
written to this special BDI register then memory is accessed via the AHB bus.

Cortex-A8/M3: This parameter allows to define a time the BDI waits before it expects that
a value is ready or written. This allows to optimize memory access performance. The wait
time is (8 x n) TCK’s in Run-Test/Idle state.
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XScale Targets:
Command Address Value Description
BDI_INIT_XSC DELAY - milliseconds | Wait for the defined time before processing the next entry.
BDI_INIT _XSC WM8 address value Write a 8bit value to target memory
BDI_INIT_XSC WM16 address value Write a 16bit value to target memory
BDI_INIT XSC WM32 address value Write a 32bit value to target memory
BDI_INIT_XSC WGPR 0..15 value Write to a general-purpose register
BDI_INIT XSC WCPSR - value Write to the Program Status Register
BDI_INIT_XSC WCP15 regNbr value Write to a CP15 register
BDI_INIT XSC WCPn regNbr value Write to a CP register,n =0 ... 15

Special BDI Configuration Registers:

In order to change some special configuration parameters of the BDI, the GPR entry is used.
Normal XScale GPR's covers a range from 0 to 15. Other GPR's are used to set BDI internal
configuration registers.

The BDI can also handle systems with multiple devices connected to the JTAG scan chain. In
order to put the other devices into BYPASS mode and to count for the additional bypass registers,
the BDI needs some information about the scan chain layout. Enter the number and total
instruction register (IR) length of the devices present before the ARM chip. Enter the appropriate
information also for the devices following the ARM chip.

8001 Number of JTAG devices connected before the ARM chip.

8002 Total IR length of the JTAG devices connected before the ARM chip.
8003  Number of JTAG devices connected after the ARM chip.

8004 Total IR length of the JTAG devices connected after the ARM chip.

8005  Address of the Debug Handler, 2k aligned in the range
0x00000000 ... 0x01FEF800 or OxFE000800 ... 0xFFFFF800.

8006  When this entry is present, the BDI fills the default vector table in the Mini IC (except the
debug/reset vector) with the requested opcode. Also the default vector table in the Mini IC
will not be updated each time before the target is restarted.

8007  When this entry is present, the BDI fills the relocated vector table in the Mini IC (except
the debug/reset vector) with the requested opcode. Also the relocated vector table in the
Mini IC will not be updated each time before the target is restarted.

8008  This entry in the init list allows to define a delay time (in ms) the BDI inserts between
releasing the reset line and starting communicating with the target. This init list entry may
be necessary if JTAG-RESET signal is delayed (e.g. routed through a reset chip) on its
way to the XScale reset pin.

8009 By default, the TRST signal is driven with a push-pull driver by the BDI. Write a 0 to this
special BDI register if the TRST signal should be driven with an open-drain driver.

8010  This entry in the init list allows to define a time (in ms) the BDI asserts the hardware reset
signal. By default the reset signal is asserted for at least 500 ms.

bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library 47

2.4.5. BDI_TargetStart()
Start program execution.

/****************************************************************************

EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

Start the target CPU

I NPUT: -
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _TargetStart(void);

Example:
The following example sets the program counter of a MPC8xx/5xx and starts the target.

int TARGET_Start Fron{ DAORD pc)
{
BDl _RegTypeT reg;
reg. regType = BDl _RT_PPC_SPR;
reg.regAddr = 26; /* SRRO */
error = BDl _RegisterSet(1, &eg, &pc);
if (error == 0) error = BDl _TargetStart();

return error;
} /* TARGET WiteSPR */

2.4.6. BDI_TargetHalt()
Stop execution of target code.

/****************************************************************************
Rk R Sk S R R R O ok O SRk I S kb S R Rk Sk kb Sk R R Rk S S SRk Ik b o b

St op execution of target code

I NPUT: -
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _TargetHalt(void);
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2.4.7. BDI_StateGet()
This function returns information about the current target state.

/****************************************************************************
ER R R R R T R

Get the current target state

| NPUT: count max. nunber of additional infos
QUTPUT: state the current target state
error error that causes error state
ti meStanmp the reset time stanp
count nunber of additional information fields
info t he additional infos
return O if okay or a negativ nunmber if error

****************************************************************************/

int BDI_StateGet( WORD* state,
int* error,
DWORD* ti meSt anp,
WORD* count,
DWORD* i nfo);

state The current target state:

0 = reseted, no setup stored in BDI flash

1 = ready, startup successful passed, target in debug mode
2 = target is currently running

3 = error, target is in error state, needs reset command

error If the current target state is 3 (error) this is the code of the last detected
error.
timeStamp Every time a target reset is processed, the current system time is stored.

The system time is the number of seconds since the BDI has been
started. This time stamp can be used to detect if the target has reseted
during a debug session.

count Returns the number of additional information fields. Before calling the
function, load this parameter with the length of the info buffer.
info Points to an array of DWORD's. The additional information is stored

there. Information depends on target architecture.
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Additional Information:

PowerPC MPC5xx/MPC8xx Targets:
Info1 The cause for the last change to debug mode

00 = <reserved>

01 = reset interrupt

02 = check stop interrupt

03 = machine check interrupt

04 = data storage interrupt

05 = instruction storage interrupt

06 = external interrupt

07 = alignment interrupt

08 = program interrupt

09 = floating-point unavailable interrupt
10 = decrementer interrupt

11 = <reserved>

12 = <reserved>

13 = system call interrupt

14 = trace interrupt (single step)

15 = floating-point assist interrupt

16 = <reserved>

17 = software emulation interrupt

18 = instruction TLB miss

19 = instruction TLB error

20 = data TLB miss

21 = data TLB error

22 - 27 = <reserved>

28 = load/store breakpoint (watchpoint)
29 = instruction breakpoint (watchpoint)
30 = external breakpoint (BDI forced debug mode entry)
31 = debug port NMI (nonmaskable debug entry request)
32 = software breakpoint raised

Info2 current program counter (PC)

Info3 The breakpoint address register (BAR)
Info4 The data address register (DAR)

Info5 The DSISR value
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ColdFire Targets:
Info1

Info2
Info3
Info4
Info5

CPU32 Targets:
Info1

Info2
Info3
Info4
Info5

CPU16 Targets:
Info1

Info2
Info3
Info4
Info5

The cause for the last change to debug mode
0 = startup
1 = exception trapped by BDI
2 = BGND instruction in user code
3 = breakpoint raised
4 = watchpoint raised
5 = single step
6 = halt forced by BDI
7 = double bus fault

The current program counter (PC)
The current SR

The current frame pointer (A6)
The exception vector number

The cause for the last change to debug mode
0 = startup
1 = exception trapped by BDI
2 = BGND instruction in user code
3 = breakpoint raised
4 = watchpoint raised
5 = single step
6 = halt forced by BDI
7 = double bus fault

The current program counter (PC)
The current SR

The current frame pointer (A6)
The exception vector number

The cause for the last change to debug mode
0 = startup
1 = exception trapped by BDI
2 = BGND instruction in user code
3 = breakpoint raised
4 = watchpoint raised
5 = single step
6 = halt forced by BDI
7 = double bus fault

The current program counter (IP)
The current CCR

The current stack pointer (1Z)
The exception vector number
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CPU12 Targets:
Info1 The cause for the last change to debug mode
0 = startup
1 = <reserved>
2 = BGND instruction in user code
3 = breakpoint raised
4 = watchpoint raised
5 = single step
6 = halt forced by BDI
7 = <reserved>
Info2 The current program counter (PC)

M-CORE Targets:
Info1 The cause for the last change to debug mode

00 = <reserved>

01 = <reserved>

02 = <reserved>

03 = <reserved>

04 = <reserved>

05 = trace occured (single step)
06 = software breakpoint raised
07 = hardware breakpoint raised
08 = halt forced by BDI

09 = hardware debug request
10 = external breakpoint request (BKREQ)

Info2 The current program counter (PC)

Info3 The current program status register (PSR)
Info4 The current stack pointer (RO)

Info5 The exception vector number

ARM Targets:
Info1 The cause for the last change to debug mode

00 = breakpoint raised
01 = watchpoint raised
02 = halt forced by BDI
03 = single step

Info2 The current program counter (R15)

Info3 The current program status register (CPSR)

Info4 The current link register (R14)

Info5 The current stack pointer (R13)

Info6 The last exception vector (currently not supported)
Info7 The target endianess. 0 = little , >0 = big
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PowerPC PPC6xx/PPC7xx/MPC82xx/83xx and MPC744x/745x/8641 Targets:

Info1 The cause for the last change to debug mode
00 = <reserved>
01 = reset interrupt
02 = machine check interrupt
03 = data storage interrupt
04 = instruction storage interrupt
05 = external interrupt
06 = alignment interrupt
07 = program interrupt
08 = floating-point unavailable interrupt
09 = decrementer interrupt
10 = <reserved>
11 = <reserved>
12 = system call interrupt
13 = trace interrupt (single step)
14 = floating-point assist interrupt
15 = <reserved>
16 = instruction translation miss
17 = data load translation miss
18 = data load translation miss
19 = instruction address breakpoint
20 = system management interrupt
21 - 31 = <reserved>
32 = software breakpoint raised
33 = COP halt (BDI forced debug mode entry)
34 = COP freeze (BDI forced debug mode entry)
Info2 The current program counter (IAR)
Info3 The condition register (CR)
Info4 The machine state register (MSR)
Info5 The link register (LR)
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PPC4xx Targets:
Info1 The cause for the last change to debug mode
0 = single step
1 = branch take
2 = exception
3 =trap
4 = unconditional debug event
5 = instruction breakpoint
6 = data breakpoint
7 = JTAG stop (BDI forced debug mode entry)
8 = software breakpoint
Info2 The current IAR (PC)
Info3 The current CR
Info4 The current MSR
Info5 The current LR
Info6 Additional information depends on halt entry cause (Info1)

2 = Exception vector
5,6 = Watchpoint ID that causes debug event

MIPS Targets:
Info1 The cause for the last change to debug mode
0 = single step
1 = software breakpoint
2 = data load breakpoint
3 = data store breakpoint
4 = instruction breakpoint
5 = halt forced by BDI
6 = exception trapped by BDI

Info2 The current program counter (PC)

Info3 The current status register (SR)

Info4 The current link register (R31)

Info5 The current stack pointer (R29)

Info6 Additional information depends on halt entry cause (Info1)
2,3,4 = Watchpoint ID that causes debug entry
6 = Exception Program Counter (EPC)

Info7 The target endianess. 0 = little , >0 = big
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XScale Targets:
Info1 The cause for the last change to debug mode
0 =reset
1 = instruction breakpoint
2 = data breakpoint
3 = BKPT instruction (software breakpoint)
4 = halt forced by BDI
5 = exception trapped by BDI
6 = trace buffer full
7 = <reserved>
8 = single step

Info2 The current program counter (PC)

Info3 The current program status register (CPSR)
Info4 The current link register (R14)

Info5 The current stack pointer (R13)

Info6 The exception vector if info1 =4

Info7 The target endianess. 0 = little , >0 = big
MPC85xx Targets:

Info1 The cause for the last change to debug mode

0 = unknown
1 = single step
2 = branch take
3 = exception
4 = trap
5 = unconditional debug event
6 = instruction breakpoint
7 = data breakpoint
8 = COP halt request
9 = COP stop request
10 = software breakpoint

Info2 The current IAR (PC)
Info3 The current CR

Info4 The current MSR
Info5 The current LR

Info6 The current CCSR
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ARM11, Cortex-A8/M3 Targets:

Info1 The cause for the last change to debug mode
0 = halt forced by BDI
1 = instruction breakpoint
2 = data breakpoint
3 = BKPT instruction (software breakpoint)
4 = external debug request
5 = exception trapped by BDI
6 = data abort
7 = instruction abort
8 = single step
Info2 The current program counter (PC)
Info3 The current program status register (CPSR)
Info4 The current link register (R14)
Info5 The current stack pointer (R13)
Info6 The exception vector if info1 = 4
Info7 The target endianess. 0 = little , >0 = big
MPC55xx Targets:
Info1 The cause for the last change to debug mode
0 = unknown
1 = single step
2 = branch take
3 = exception
4 = trap
5 = unconditional debug event
6 = instruction breakpoint
7 = data breakpoint
8 = OnCE halt request
9 = software breakpoint
Info2 The current IAR (PC)
Info3 The current CR
Info4 The current MSR
Info5 The current LR
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2.5. Flash Programming Functions

2.5.1. BDI_ FlashSetType()

Defines the flash type used on the target system. Before any other flash related function can be
used, this function must be called. The information about the flash type is stored within the access
library and is used when programming or erasing flash memory.

NOTE: For HC12 targets, use the function BDI_FlashSetupHC12().

NOTE: For MPC555 internal flash, use the function BDI_FlashSetup555().

/****************************************************************************
Rk Ik kR R R kR Rk o b O b S R Rk kb Sk R Rk S S O SRk Ik b o b

Defines the Flash nenory

I NPUT: flashType the used Flash Menory Type
flashSi ze the size of one flash nenory chip in bytes
pageSi ze the size in bytes of a page of one chip
enter O if the chip has no pages
menor yW dt h the menory bus width in bits (8, 16, 32)
wor kSpace sonme programing algorithmnust run in the target

CPU, enter the base address of a RAM area reseved
for this algorithm
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _Fl ashSet Type(WORD fl ashType,
DWORD fl ashSi ze,
WORD pageSi ze,
WORD nenoryW dt h,
DWORD wor kSpace) ;

flashType select the flash programming algorithm (see also bdiifc.h)

2 = Am29F010 family

5=i28F001BX /i28F016SA family in x8 mode

6 = i28F400BX / i28F016SA family in x16 mode

11 = Am29F 100 family in x8 mode

12 = Am29F100 family in x16 mode

22 = Atmel AT49 byte mode only chip

23 = Atmel AT49 byte/word chip in x8 mode

24 = Atmel AT49 byte/word chip in x16 mode

29 = Intel Strata flash in x8 mode

30 = Intel Strata flash in x16 mode

31 = AMD MirrorBit Flash byte mode only chip

32 = AMD MirrorBit Flash byte/word chip in byte mode
33 = AMD MirrorBit Flash byte/word chip in word mode
34 = Intel algorithm for x32 chip

35 = AMD x32 chip in x16 mode

36 = AMD x32 chip in x32 mode

37 = AMD Am29BDD160G chip in x16 mode (only for PPC5xx/8xx)
38 = AMD Am29BDD160G chip in x32 mode (only for PPC5xx/8xx)
39 = ColdFire Flash Module (CFM)

40 = MAC7100 Program Flash Module (CFM32)

41 = MAC7100 Data Flash Module (CFM16)
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42 = Philips LPC2000 Flash Module

43 = ST STA2051 / STR71x internal flash

44 = Analog Device ADuC7000 internal flash

45 = ST ST30F7xx internal flash

46 = Atmel AT91SAM7Sxx

47 = New MirrorBit Flash byte/word chip in byte mode
48 = New MirrorBit Flash byte/word chip in word mode

flashSize the size of one flash chip in bytes e.g. Am29F010 = 0x20000 = 131072
(128kByte)

pageSize Currently not used, enter 0.

memoryWidth the width of the memory bus in bits (8,16,32,64)

workSpace the base address of a RAM area that can be use when the programming

algorithm runs on the target CPU. If you don't want to use target
memory, enter OXFFFFFFFF as the base address. This disables using
the fast programming mode. Programming is still possible but it is
slower. If used, the size of the RAM area should be at least 2kBytes and
should be aligned to a 4 byte boundary.

Supported Flash Memories:

There are currently 3 standard flash algorithm supported. The AMD, Intel and Atmel AT49
algorithm. Almost all currently available flash memories can be programmed with one of this
algorithm. The flash type selects the appropriate algorithm and gives additional information about
the used flash.

8bit only flash: AM29F0X0 (MIRROR), 128FBXB, AT49

8/16 bit flash in 8bit mode: AM29FX00B (MIRRORXS), 128FBXB (STRATAXS8), AT49X8
8/16 bit flash in 16bit mode: AM29FX00W (MIRRORX16), I28FBXW (STRATAX16), AT49X16
16bit only flash: AM29FX00W, 128FBXW,AT49X16

16/32 bit flash in 16bit mode: AM29DX16
16/32 bit flash in 32 bit mode: ~ AM29DX32

The AMD and AT49 algorithm are almost the same. The only difference is, that the AT49 algorithm
does not check for the AMD status bit 5 (Exceeded Timing Limits).

Only the AMD and AT49 algorithm support chip erase. Block erase is only supported with the AT49
algorithm. If the algorithm does not support the selected mode, sector erase is performed. If the
chip does not support the selected mode, erasing will fail. The erase command sequence is
different only in the 6th write cycle. Depending on the selected mode, the following data is written
in this cycle (see also flash data sheets): 0x10 for chip erase, 0x30 for sector erase, 0x50 for block
erase.

To speed up programming of Intel Strata Flash and AMD MirrorBit Flash, an additional algorithm is
implemented that makes use of the write buffer. This algorithm needs a workspace, otherwise the
standard Intel/AMD algorithm is used.
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Following some examples:

Flash x 8 x 16 x 32 Chipsize
Am29F010 AM29F0X0 - - 0x20000
Am29F800T/B AM29FX00B AM29FX00W - 0x100000
Am29DL323C AM29FX00B AM29FX00W 0x400000
Am29PDL128G - AM29DX16 AM29DX32 0x1000000
Am29LV320M MIRRORX8 MIRRORX16 - 0x400000
Intel 28F032B3 128FBXB - - 0x400000
Intel 28F400B 128FBXB 128FBXW - 0x080000
Intel 28F320C3 - 128FBXW - 0x400000
Intel 28F640J3A STRATAXS8 STATAX16 - 0x800000
AT49BV040 AT49 - - 0x80000
AT49BV1614 AT49X8 AT49X16 - 0x200000
SST39VF160 - AT49X16 - 0x200000
M58BWO016BT - - 128FBXD 0x200000
Note:
Not all targets support all algorithm types.
Examples:
i nt result;
/* 128F400BX word nmode, 16bit bus */
result = BDI _Fl ashSet Type(BDl _FLASH | 28FBXW

0x80000, /* flash size is 512kByte */

0, /* no pages */

16, /* 16bit data bus */

OXFFFFFFFF); /* do not use target RAM */
/* AnR9F016 32bit bus */
result = BDI _Fl ashSet Type(BDl _FLASH AM29FOXO0,

0x200000, /[* flash size is 2MB */

0, /* no pages */

32, /* 32 data bus */

0x02000000); /* use target algorithm */
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2.5.2. BDI_ FlashEraseSector()

This function erases one flash sector.
NOTE: For HC12 targets, use the function BDI/_FlashEraseHC12().
NOTE: For MPC555 internal flash, use the function BDI_FlashErase555().

/****************************************************************************
EE R I R I R

Erase a flash sector

I NPUT: sect or Addr Startaddress of the sector to erase
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI _Fl ashEraseSect or (DWORD sect or Addr) ;

Note:

For the LPC2000 internal flash, the sectorAddr parameter has a different meaning. It is a bitmap of

the sectors to erase. See also description of BDI_FlashSetupLPC2000() .

For the ST STA2051 (STR710) and ST30F7xx the sectorAddr value is directly written to the FCR1

register to select the sectors that should be erased.
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2.5.3. BDI_ FlashErase()

This function erases a flash sector, a flash block or a flash chip. Erasing a block or the whole chip
is only supported if the used flash memory supports it. Only the AMD and AT49 algorithm support
chip erase. Block erase is only supported with the AT49 algorithm. If the algorithm does not
support the selected mode, sector erase is performed. If the chip does not support the selected
mode, erasing will fail.

/****************************************************************************
EE R I R I R I I R R R I R R R I R S I R R I R I I I R R I R R I R R R

Erase a flash sector, block or chip

| NPUT:  node Erase node
addr Startaddress of the sector, block or chip
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

#define BDI _ERASE_SECTOR 0
#def i ne BDI _ERASE_BLOCK 1
#define BDI _ERASE _CHI P 2

i nt BDI _Fl ashErase(WORD node, DWORD addr);

Note:
The erase command sequence is different only in the 6™ write cycle. Depending on the selected
mode, the following data is written in this cycle (see also flash data sheets):

0x10 for chip erase

0x30 for sector erase

0x50 for block erase

The AMD and AT49 algorithm are almost the same. The only difference is, that the AT49 algorithm
does not check for the AMD status bit 5 (Exceeded Timing Limits).

Note for MPC55x internal flash:

#defi ne BDI _ERASE LOW 0 /* select MPCoS5xx flash space */
#defi ne BDI _ERASE_M D 1
#defi ne BDl _ERASE_H CH 2
#def i ne BDI _ERASE SHADOW 3

For the MPC55xx internal flash, the mode and sectorAddr parameter have different meanings.
mode: Selects the address space (LOW, MID, HIGH or SHADOW).

addr : Selects the blocks to erase in the selected address space.

For infiormation about the MPC55xx internal flash, look at the MPC55xx manuals.

Before you can erase/program the H7F, make sure the system frequency is greater than 25 MHz
and the lock bits are set appropriate. For best performance, use MEMACCES NEXUS.
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2.5.4. BDI_ FlashWriteBlock()

Programs a data block into the target flash memory.

/****************************************************************************
ER R R R R T R

Programs a data block into the target flash nmenory

I NPUT: addr address of the target nenory
count nunber of bytes in the block (up to 64k)
bl ock the data bl ock

QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI _FlashWiteBl ock(DAWORD addr, WORD count, BYTE *bl ock, DWORD *error Addr);

2.5.5. BDI_ FlashWriteFile(), BDI_ FlashWriteFile2()

Programs a S-Record file into the target flash memory.

/****************************************************************************

EE R I R I R I I O R R I R R R R S I R R S R I I I R R I R R I R R S R

Programs a S-Record file into the target flash nenory

I NPUT: fil eName the full path and filenane of the S-record file
of f set the of fset added to build the | oad address
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI_FlashWiteFile(const char *fil eNanme, DWORD *errorAddr);
int BDI_FlashWiteFile2(const char *fil eName, DWORD offset, DWORD *errorAddr);

2.5.6. BDI_ FlashWriteBinary()

Programs a Binary file into the target flash memory.

/****************************************************************************
Rk Ik kR R R O R R I o kb S b Sk R R Rk kb R IR Rk Sk S kR O

Progranms a Binary file into the target flash nenory

I NPUT: fil eName the full path and filenane of the S-record file
start Addr the target address of the binary inmage

QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunmber if error

****************************************************************************/

int BDl _FlashWiteBinary(const char *fil eNane,
DWORD st art Addr,
DWORD *er r or Addr) ;

Note: This function is not supported for HC12 targets.
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2.5.7. BDI_FlashSetupHC12()

Defines the flash type used on a HC12 target system. Before any other flash related function can
be used, this function must be called. The information about the flash type is stored within the
access library and is used when programming or erasing flash memory.

This function also brings the BDI firmware into a special programming mode. The normal mode
after the BDI is powered up is used for debugging and needs some information about the target to
be stored in the BDI flash memory (e.g. the target CPU clock frequency).

In programming mode, the BDI adds or changes the following features:
e BDI-HS only: BDM communication clock is automatically selected. If ECLK is present,
external clocking mode is used. Otherwise the BDI selects one of its internal clocks.
e Target information stored in the BDI flash is ignored.
e Address translation in order to access external memory is not the same as in debug
mode. See chapter "Additional information”

Therefore the function BDI_FlashSetupHC12() should be called immediately after connecting to
the BDI. If not flash programming is the reason for using the bdiAccess library, see chapter
"Additional information" about how to use bdiAccess functions when the BDI is in debugging mode.

/****************************************************************************
ER Rk I S R S O O S SR I b S A R Rk S S S S O O

Defines the Flash nenory for HCl2 targets

I NPUT: cpuType the HCl12 CPU type (see header file)
flashType the used Flash Menory Type (paged fl ag)
menor yW dt h the menory bus width in bits (8, 16, 32)
flashSi ze the size of one flash nmenory chip in bytes
wor kSpace sone programming algorithmmust run in the target

CPU, enter the base address of a RAM area reseved
for this algorithm
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

/* Flash Types */

#defi ne BDI _FLASH AMROFOXO0 2 /7
#def i ne BDI _FLASH | 28FBXB 5 /*
#def i ne BDI _FLASH | 28FBXW 6 /*

ATR9F010, AnR9F040 */
i 28F001BX, i 28F400BX (byte-node) */
i 28F400BX (wor d- node) */

oo000
ceaeaa

#defi ne BDI _FLASH AMPOFX00B 11 /* AmR9F100 (byt e- node) */
#def i ne BDI _FLASH AMPOFXOOW 12 /* e.g. AmR9F100 (word- node) */
#def i ne BDI _HC12_ EEPROM 14 /* HCl2 internal EEPROM */
#define BDI _HCl2 FLASH 15 /* HCl12 internal Flash */
#def i ne BDI _HC12A EEPROM 18 /* internal EEPROM of HCl12A targets */
#defi ne BDl _HC12A FLASH 19 /* internal Flash of HCl12A targets */
#def i ne BDI _STAR12_EEPROM 20 /* internal EEPROM of STAR12 targets */
#defi ne BDI _STAR12 FLASH 21 /* internal Flash of STAR12 targets */

/[* CPU Types */
#def i ne BDI _CPU HC812A4
#defi ne BDI _CPU_HC912B32
#def i ne BDI _CPU HC912D60
#defi ne BDI _CPU HC912DG128
#def i ne BDI _CPU HC912DA128
#def i ne BDI _CPU_HC912D60A
#def i ne BDI _CPU HC912DG128A
#defi ne BDI _CPU HC912DT128A
#def i ne BDI _CPU _MC9S12D256
#def i ne BDI _CPU _MC9S12D128
see bhdiifc.h ....

OCO~NOUIRWNEFO
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int BDl _Fl ashSet upHC12( WORD cpuType,
WORD flashType,
WORD nenoryW dt h,
DWORD fl ashSi ze,
DWORD wor kSpace) ;

cpuType Select the HC12 CPU type
0 =HC812A4 5 =HC912D60A 10 = MC9S12Dx64
1=HC912B32 6 = HC912DG128A 11 = MC9S12Dx32
2 =HC912D60 7 =HC912DT128A xx = see bdiifc.h

3=HC912DG128 8 = MC9S12Dx256
4 =HC912DA128 9 = MC9S12Dx128

flashType Select the flash programming algorithm (see bdiifc.h)

2 = Am29F010 family

5 =i28F001BX /i28F016SA family in byte-mode

6 = i28F400BX / i28F016SA family in word-mode
11 = Am29F 100 family in byte-mode

12 = Am29F100 family in word-mode

14 = HC12 internal EEPROM

15 = HC12 internal Flash

18 = HC12A internal EEPROM (e.g. HC912DT128)
19 = HC12A internal Flash (e.g. HC912DT128)

20 = STAR12 internal EEPROM (e.g. MC9S12DP256)
21 = STAR12 internal Flash (e.g. MC9S12DP256)

memoryWidth The width of the memory bus in bits (8,16,32)

flashSize The size of one flash chip in bytes e.g. Am29F010 = 0x20000 = 131072
(128kByte)

workSpace The base address of the internal SRAM. The BDI needs some RAM to

store the programming algorithm and the data to program.

2.5.8. BDI_FlashEraseHC12()

This function erases one external flash sector, one internal flash block or the internal EEPROM.

/****************************************************************************
EE R I R R R R

Erase HCl2 internal or external Flash nmenory

I NPUT: fl ashAddr the base address of the flash nenory
flashSi ze the size of the flash nenory
QUTPUT: return 0 if okay or a negativ nunmber if error

****************************************************************************/

i nt BDI _Fl ashEraseHC12( DAORD fl ashAddr, DWORD fl ashSi ze)

flashAddr The base address of the flash sector to erase

flashSize The size of flash to erase. This parameter is only used for HC12 internal
flash or EEPROM memory.
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2.5.9. BDI_EnableAutoProgHC12()

This function enables the automatic programming mode.

/****************************************************************************

IR R R R R EEEE RS E RS EEEEEREEEREEEREEEEREEEREEEREREEEREEEEEEEREEEEEEEEEEREEEEREEEEEEEE SRR EES

Enabl e HC12 aut onmati c programm ng node

I NPUT:

QUTPUT:

commPor t
cpuType
bdnCl ock
r egAddr

r amAddr

i ni t Count
pl ni tList

fl ashEr ase

string that defines the communication port
HC12 CPU type (and paged fl ag)

BDM cl ock

base address of the HCl12 register block
base address of the internal SRAM

nunber of entries in the init |ist

init list

set if flash should be erased

flashVerify set if flash should be verified

fl ashName name of the S-record file with the flash data
eepEr ase set if EEPROM shoul d be erased

eepVerify set if EEPROM shoul d be verified

eepNane nane of the S-record file with the EEPROM dat a
return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDlI _Enabl eAut oPr ogHC12( const char

*commPort,
WORD cpuType,
WORD bdnTl ock,
WORD r egAddr,
WORD r amAddr ,
WORD i ni t Count,
const BDI _InitTypeT *plnitlList,
BOOL fl ashEr ase,
BOCL flashVerify,
const char *f | ashNane,
BOOL eepkEr ase,
BOCOL eepVerify,
const char *eepNane)

commPort The communication port.
For serial use : "COMXx baudrate"
For network use : "NETWORK ipaddress"
cpuType Select the HC12 CPU type (add BDI_HC12_PAGED for paged flash file)
0 =HC812A4 5 =HC912D60A 10 = MC9S12Dx64
1 =HC912B32 6 = HC912DG128A 11 =MC9S12Dx32
2 =HC912D60 7 =HC912DT128A
3 =HC912DG128 8 =MC9S12Dx256
4 = HC912DA128 9 = MC9S12Dx128
bdmClock This defines the BDM communication clock:
BDI-HS: BDI1000:
0 = ECLK signal 0 = ECLK 10=55MHz 20=2.0 MHz
1=8 MHz 1=24MHz 11=53MHz 21=1.7 MHz
2=4 MHz 2=16 MHz 12=48MHz 22=1.5MHz
3=2MHz 3=12MHz 13=44MHz 23=1.2 MHz
4=1MHz 4=11MHz 14=4.0MHz 24 =1.0 MHz
5 =500 kHz 5=9.6 MHz 15=3.7 MHz
6 = 250 kHz 6=8.0MHz 16 =3.0 MHz
7=125kHz 7=73MHz 17 =27 MHz
8=6.8MHz 18=2.4 MHz
9=6.0MHz 19=2.2MHz
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regAddr The base address of the register block
ramAddr The base address of the SRAM used as workspace
initCount The number of entries in the init list
plnitList Points to the table with the init list entries
flashErase Defines if the flash should be erased before programming
flashVerify Defines if the flash should be verified after programming
flashName The name of the S-record file with the flash data.
If the addresses in the file are paged, add the flag BDI_HC12_PAGED
to the “cpuType” parameter. For linear addresses, the BDI support
addresses that are bottom or top aligned in a 1MB address space.
For a MC9S12DP256 the linear addresses may be from
0x00000 to Ox3FFFF or from 0xC0000 to OxFFFFF.
eepErase Defines if the EEPROM should be erased before programming
eepVerify Defines if the EEPROM should be verified after programming
eepName The name of the S-record file with the EEPROM data.
A value of NULL disables EEPROM programming
Example:
BDI _InitTypeT initList[] = {
{BDI _INI T_CPU12_WWB, 0x10, 0x00 }, /* INFTRM Map RAM to 0x0000 */
{BDlI _I NI T_CPU12_WMB, OxFF, 0x00 }, /* PPAGE: Select Flash Array 0 */
{BDI _INIT_CPU12_WWB, OxF5, 0x00 }, /* FEEMCR Enabl e program of boot bl ock */
{BDI _I NI T_CPU12_WWB, OxFF, 0x02 }, /* PPAGE: Select Flash Array 1 */
{BDI _INIT_CPU12 WWB, OxF5, 0x00 }, /* FEEMCR Enabl e program of boot bl ock */
{BDI _I NIT_CPU12_WMB, OxFF, 0x04 }, /* PPAGE: Select Flash Array 2 */
{BDI _INIT_CPU12_WWB, OxF5, 0x00 }, /* FEEMCR Enabl e program of boot bl ock */
{BDI _I NI T_CPU12_WWB, OxFF, 0x06 }, /* PPAGE: Select Flash Array 3 */
{BDI _INIT_CPU12 WWB, OxF5, 0x00 }, /* FEEMCR Enabl e program of boot bl ock */
{BDI _INIT_CPU12 WWB, OxF1, 0Ox00 }, /* EEPROT: Unprotect all EEPROM bl ocks */
b
i nt result;

result = BDI _Enabl eAut oProgHC12(" COML2 57600",
BDI _CPU_HC912DA128 | BDI _HC12_PAGED,
6, /* select 8MHz BDM cl ock */
0x0000, /* register address */
0x0800, /* SRAM address */
sizeof initList / sizeof initList[O],

initList,

TRUE, /* erase flash */
TRUE, /* verify flash */
"nyFl ash. sss",

TRUE, /* erase EEPROM */
TRUE, /* verify EEPROM */

" ny EEPROM sss") ;
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2.5.10. BDI_DisableAutoProgHC12()
This function disables the HC12 automatic programming mode.

/****************************************************************************
ER R R R R T R

Di sabl e HC12 automatic progranm ng node

I NPUT: commPort a string that defines the conmunication port
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDlI _Di sabl eAut oProgHC12(const char *commPort)

commPort The communication port.
For serial use : "COMx baudrate"
For network use : "NETWORK ipaddress"
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2.5.11. BDI_FlashSetup555()

Defines the parameters for MPC555 internal flash programming. Before any other flash related
function can be used, this function must be called. The information about the flash type is stored
within the access library and is used when programming or erasing flash memory.

/****************************************************************************
ER R I Sk S S S I R S O O I R I b o S I R Rk S S S S S

Defines the programm ng paraneters for MPC555 flash progranm ng

I NPUT: flashType the used Flash Menory Type (16 or 17)
cpud ock the target CPU clock in hertz
wor kSpace address of workspace in target RAM
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

/* Flash Type */
#defi ne BDl _MPC555_FLASH 16 /* MPC555 flash array */
#defi ne BDl _MPC555 SHADOW 17 /* MPC555 flash shadow i nformation */

int BDl _Fl ashSet up555(WORD fl ashType, DWORD cpuC ock, DWORD wor kSpace) ;

flashType Select the flash type:

16 = MPC555 internal flash
17 = MPC555 internal shadow flash.

cpuClock The CPU clock frequency in Hertz. The BDI needs this parameter to
calculate the program/erase pulse timing. It is important to setup the
correct frequency otherwise the erase/programming pulses are not
correct.

workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.

Example:
#def i ne CLOCK 20000000
#def i ne WORKSPACE 0x003FC000 // use internal SRAM B
static BDl _InitTypeT initList[] = {
{BDI _I NI T_PPC_WEPR, 638, 0x00000800}, // I MVR @x00000000, Flash enabled
{BDI _I NI T_PPC_WBPR, 158, 0x00000007}, // ICTRL: not serialized, no show
{BDI _I Nl T_PPC_WvB2, 0x002FC004, OxFFFFFF01} // SYPCR : di sabl e wat chdog
}1
result = BDI_Connect (" NETWORK BDI 2000") ;
result = BDl_Fl ashSet up555( BDI _MPC555_FLASH, CLOCK, WORKSPACE);
result = BDI _Target Startup(0,
TARGET_CLOCK,
sizeof initList / sizeof initList[O],
initList);
result = BDlI _Fl ashErase555(0x00000000, OxFFFC0000, FALSE, CLOCK, WORKSPACE);
result = BDI_FlashWiteFile("flash32.sss", &errorAddr);
result = BDl _VerifyFile("flash32.sss" &error Addr) ;
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2.5.12. BDI_FlashErase555()

This function erases one or multiple flash block(s) in the MPC555 internal flash.

/****************************************************************************
ER R R R R T R

Erase MPC555 internal Flash nenory

The paraneter bl ockMask has the foll ow ng | ayout.

oo e oo - oo - oo oo +
|  Mdule A | Mdule B | | |
o me e e e e oo ea o oo +
|01 11 23| 4|5][6]7|0[1[2]3[4]5]-|-1-[-1-1-T1-1-1-1-1-1-1-T1-1-1-1-]-I
o e e oo - oo - oo oo - +
| 31 24| 23 16| 15 8| 7 o]

If the appropriate bit is set, the block will be erased.

I NPUT: fl ashBase the base address of the first flash nodul e
bl ockMask the mask with the flash block to erase
cl ear Censor if set the censor bits will be erased
cpud ock the target CPU clock in hertz
wor kSpace address of workspace in target RAM

QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

i nt BDl _Fl ashErase555( DWORD fl ashBase,
DWORD bl ockMask,
BOOL cl ear Censor,
DWORD cpud ock,
DWORD wor kSpace) ;

flashBase The base address of the first flash module (e.g. 0x00400000).

blockMask A bit mask that defines which of the blocks should be erased.

clearCensor If set, the censor bits will be erased.At least on block in a module must
be selected in order to erase the censor bits of this module.

cpuClock The CPU clock frequency in Hertz. The BDI needs this parameter to

calculate the program/erase pulse timing. It is important to setup the
correct frequency otherwise the erase/programming pulses are not
correct.

workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.
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2.5.13. BDI_FlashWrite555()

This function programs a S-Record file to the MPC555 internal flash. This is an enhanced versions
of the BDI_FlashWriteFile() function. It uses a feature of the MPC555 flash that allows to program
multiple 64 byte pages at the same time.

Do not use this function when programming shadow information

/****************************************************************************
Rk b ok S Rk R Rk Rk kS b ok b ok S R Rk R Sk R o S R I S O SRk Sk b o b

Pr ogram MPC555 internal Flash nenory

I NPUT: fil eName the full path and filenane of the S-record file
QUTPUT: error Addr address of the failing byte
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _FlashWite555(const char *fil eNanme, DWORD *error Addr);

Example:

#def i ne MPC555_CLOCK 40000000
#defi ne MPC555_WORKSPACE 0x007FC000

static BDl _InitTypeT npc555lnitList[] = {
{BDI _I NI T_PPC WVBR, 0, 0x00003002}, // MBR : set FP,ME R
{BDI _I NI T_PPC WBPR, 27, 0x00003002}, // SRR1 : set FP,ME R
{BDI _I NI T_PPC WSPR, 638, 0x00000802}, // IMVR : @x00400000, Fl ash on
{BDI I NI T_PPC WEPR, 158, 0x00000007}, // ICIRL : not serial, no show
{BDI _INIT_PPC WV32, Ox006FC004, OxFFFFFFO01} // SYPCR : di sabl e watchdog
{BDI _I NI T_PPC W32, 0x006FC284, 0x0091C000} // PLPRCR 40MHz cl ock

|

static int ProgranvC555(voi d)
{

i nt resul t;
DWORD er r or Addr ;

resul t
resul t

BDlI _Fl ashSet up555( BDI _MPC555_FLASH, MPC555_ CLOCK, MPC555 WORKSPACE) ;
BDI _Target Startup(0,
MPC555_CLOCK,
si zeof npc555InitList / sizeof npc555InitList[0],
npc5551 ni tList);
result = BDl _Fl ashErase555(0x00400000,
0xFFFC0000,
FALSE,
MPC555_CLOCK,
MPC555_WORKSPACE) ;
result = BDl _FlashWite555(" npc555. sss", &errorAddr);

return result;
} /* ProgranvPC555 */
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2.5.14. BDI_FlashSetupUC3F()

Defines the parameters for MPC56x internal flash programming. Before any other flash related
function can be used, this function must be called. The information about the flash type is stored
within the access library and is used when programming or erasing flash memory.

/****************************************************************************
ER R I Sk S S S I R S O O I R I b o S I R Rk S S S S S

Defines the programm ng paraneters for UC3F flash progranm ng

I NPUT: flashType the used Flash Menory Type (25 or 26)
wor kSpace address of workspace in target RAM
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

[* Flash Type */
#defi ne BDI _UC3F_FLASH 25 /* UC3F (MPC56x) flash array */
#defi ne BDI _UC3F_SHADOW 26 /* UC3F (MPC56x) flash shadow information */

int BDl _Fl ashSet upUC3F(WORD fl ashType, DWORD wor kSpace) ;

flashType Select the flash type:
25 = UC3F internal flash
26 = UC3F internal shadow flash.
workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.

Example:

#defi ne MPC565_CLOCK 20000000
#def i ne MPC565_WORKSPACE 0x003FC000

static BDl _InitTypeT npc565lnitList[] = {
{BDI _I NI T_PPC_WWBR, 0, 0x00003002}, // MBR : set FP,ME R
{BDI _INIT_PPC WSPR, 27, 0x00003002}, // SRR1l: set FP,ME R
{BDI _I NI T_PPC WSPR, 638, 0x00000800}, // I MVR @x00000000, Flash on
{BDI _I NI T_PPC WSPR, 158, 0x00000007}, // ICTRL : not serial, no show
{BDI _INIT_PPC W32, 0x002FC004, OxFFFFFFO1} // SYPCR : disabl e watchdog

b

static int ProgramvPC565(voi d)

{

int resul t;
DWORD er r or Addr ;

result = BDl _Fl ashSet upUC3F(BDI _UC3F_FLASH, MPC565 WORKSPACE) ;
result = BDlI _Target Startup(O,
MPC565_CLOCK,
si zeof npc565InitList / sizeof npc565InitList[O0],
npc5651 ni tList);
result = BDI _Fl ashEr aseUC3F( 0x00000000, 0x00F0 FALSE, MPC565_ WORKSPACE) ;
result = BDI _Fl ashEr aseUC3F( 0x00000000, 0x000F, FALSE, MPC565 WORKSPACE);
result = BDI _Fl ashEr aseUC3F( 0x00080000, 0x00F0, FALSE, MPC565 WORKSPACE);
result = BDI _Fl ashEr aseUC3F( 0x00080000, 0x000F, FALSE, MPC565 WORKSPACE);
result = BDI_FlashWiteFile("npc565.sss", &errorAddr);

return result;
} /* ProgranmvwCs565 */
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2.5.15. BDI_FlashEraseUC3F()
This function erases one or multiple flash block(s) in the MPC56x internal flash.
/****************************************************************************
Erase MPC56x internal Flash nenory
The paraneter bl ockMask has the foll ow ng | ayout.
oo S R Fom e e e +
| | | | SSB| bl ock[0:7] |
Fom e e e o S S Fom e e - +
| | | |0 110 1 2 3 456 7|
o e oo o e oo Fom e e - Fom e e e +
| 31 24| 23 16| 15 8|7 0]
If the appropriate bit is set, the block will be erased.
I NPUT: flashBase the base address of the flash nodul e
bl ockMask the mask with the flash bl ock(s) to erase
cl ear Censor if set the censor bits will be erased
wor kSpace address of workspace in target RAM
QUTPUT: return 0 if okay or a negativ nunber if error
****************************************************************************/
i nt EXPORT PASCAL FAR BDI _Fl ashEr aseUC3F( DWORD f | ashBase,
DWORD bl ockMask,
BOOL cl ear Censor,
DWORD wor kSpace) ;
flashBase The base address of the first flash module (e.g. 0x00000000).
blockMask A bit mask that defines which of the blocks should be erased.
clearCensor If set, the censor bits will be erased.At least on block in a module must
be selected in order to erase the censor bits of this module.
workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.
Note:

Because the DLL timeouts after 5 seconds, erasing the hole flash should be done in
multiple steps.

/1 erase conplete nodule A and B within a MPC565

BDI _Fl ashEr aseUC3F( 0x00000000, OxO00F0, FALSE, MPC565 WORKSPACE);

result = BDI _Fl ashEr aseUC3F( 0x00000000, 0x000F, FALSE, MPC565 WORKSPACE);
result = BDl _Fl ashEr aseUC3F( 0x00080000, O0x00F0, FALSE, MPC565 WORKSPACE) ;
result = BDlI _Fl ashEraseUC3F( 0x00080000, O0x000F, FALSE, MPC565 WORKSPACE);
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2.5.16. BDI_FlashSetupSGFM()

Defines the parameters for MMC2114 internal flash programming. Before any other flash related
function can be used, this function must be called. The information about the flash is stored within
the access library and is used when programming or erasing flash memory.

/****************************************************************************
ER R I Sk S S S I R S O O I R I b o S I R Rk S S S S S

Defines the programm ng paraneters for SG-M fl ash progranm ng

I NPUT:  cpud ock the target CPU clock in hertz
wor kSpace address of a workspace in target RAM
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _Fl ashSet upSGFM DWORD cpud ock, DWORD wor kSpace) ;

cpuClock The CPU clock frequency in Hertz. The BDI needs this parameter to
calculate the value for the SGFM Clock Divider register. For proper
program and erase operations, it is critical to define the correct CPU
clock frequency.

workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.

Following an example how to erase/program the M-Core MMC2114 Flash module (SGFM) on the
MMCEVB2114 evaluation board.

#defi ne MMC2114_CLOCK 32000000
#def i ne MMC2114_WORKSPACE 0x00800000

static BDI_InitTypeT mt2114lnitList][] = {
{BDI _INIT_MMC WML6, 0Ox00C70000, OxO000E}, // WCR di sabl e watchdog
{BDl _I NI T_MMC_WML6, O0x00C30000, 0x6000}, // SYNCR: speed-up clock to 32MHz
{BDI _INIT_MMC WML6, 0Ox00D00000, 0x0000}, // MCR : select block 0O
{BDI _I NI T_MMC_WML6, 0x00D00010, 0x0000}, // PROT: unl ock al | sectors
{BDI _INIT_MMC WML6, 0x00D00000, 0x0001}, // MCR : select block 1
{BDl _I NI T_MMC_WML6, 0x00D00010, 0x0000}, // PROT: unlock all sectors
{BDI _INIT_MMC WML6, 0Ox00D0O0000, 0x0000}, // MCR : select block 0O
{BDI I NI T_MVC VB, 0x817FFFFD, 0x10}, /1 MM QG enable progranm ng voltage
{BDI _INIT_MVC_ DELAY 0, 100}, /1l Delay after enable programm ng
vol t age
b
result = BDlI _Target Startup(O,
MMC2114 CLOCK,
sizeof mmt2l1l4initList / sizeof mt2114lnitList[0],
mrc2114initList);
result = BDl _Fl ashSet upSGFM MMC2114_CLOCK, MMC2114 _WORKSPACE) ;
result = BDI _Fl ashErase(BDl _ERASE BLOCK, 0x00000000);
result = BDI _Fl ashErase(BDl _ERASE_BLOCK, 0x00020000);
result = BDl_FlashWiteFil e("sgf n256k. sss", &error Addr);
result = BDl _SetByte(0x817FFFFD, 0x00); // MM O disable programming voltage
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2.5.17. BDI_FlashSetupLPC2000()

Defines the parameters for LPC2000 internal flash programming. Before any other flash related
function can be used, this function must be called. The information about the flash is stored within
the access library and is used when programming or erasing flash memory.

/****************************************************************************
ER R I Sk S S S I R S O O I R I b o S I R Rk S S S S S

Defines the programm ng paraneters for LPC2000 flash programing

I NPUT: flashSi ze the flash size

sysd ock the target systemclock in kHz

wor kSpace address of workspace in target RAM
QUTPUT: return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDI _Fl ashSet upLPC2000( DWORD f | ashSi ze, DWORD sysC ock, DWORD wor kSpace) ;

flashSize The size of the internal flash. This is 0x20000 (128k) or 0x40000 (256k)
or 0x80000 (for all LPC213x and LPC214x devices).
sysClock The system clock frequency in KHz. The LPC2000 flash driver needs

this parameter. For proper program and erase operations, it is critical to
define the correct system clock frequency.

workSpace This value defines the base address of a workspace in target RAM. The
workspace is used for a data buffer and to store the algorithm code.
There must be at least 2kBytes of RAM available for this purpose.

Following an example how to erase/program the LPC2106 Flash (without error handling):

static BDI_InitTypeT initListLPC2106[] = {
{BDI _I NIl T_ARM WGPR, 8006, 100 }, /1 delay after rel easing reset
{BDI _I Nl T_ARM VW32, OxE01FC040, 0x00000001}, // MEMVAP: User flash node

}

/* reset and init target */

result = BDl _Target Startup(500, // 500ns reset tine
4, /1 little endian, ARMFTDM , 1 MHz JTAG
si zeof initListLPC2106 / sizeof initListLPC2106][0],
initListLPC2106);

/* setup flash type */

result = BDlI _Fl ashSet upLPC2000( 0x20000, /1 128k flash device
14745, /1 fsys = 14. 745MHz
0x40001000); // internal SRAM as wor kspace

/[* erase flash */
result = BDlI _Fl ashEraseSect or (Ox00007FFF); [// erase sectors 0 - 14

/* programverify froma file */
result = BDl _FlashWiteBinary("l pc2000. bin", 0x00000, &errorAddr);
result = BDI _VerifyBinary("lpc2000. bin", 0x00000, &errorAddr);

Note: For all LPC213x and LPC214x devices select always 0x80000 (512k) as flashSize. This
selects the correct sector map for this devices.
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2.6. Miscellaneous Functions

2.6.1. BDI_InfoGet()

This function returns information about the BDI firmware and the current loaded setup. For
bdiAccess users, the fields setupTimeStamp and setupld has no meaning.

typedef struct {

WORD f wType;
WORD f wWer si on;
WORD cpuType;
DWORD set upTi meSt anp;
char set upl d[ 40] ;

} BDI _InfoT;

/****************************************************************************
khkkhhhkdhdhdhdhhddhhddhhddhhdhhdhhddhdhddhdhdddddhdddhdddhdddhddhhddhddrhddrdhddrdhddrdddrdddrdrrdrx*x

Get info about the BD firmvare and the current |oaded setup

| NPUT: -
QUTPUT: bdilnfo the BDI info structure
return 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _InfoGet(BD _InfoT * bdilnfo);

fwType The loaded firmware type:

= standard firmware for CPU32/CPU16 (HCI,Pro,Spy)
= bdiAda firmware for CPU32

= bdiWind firmware for CPU32

= bdiAda firmware for MPC8xx

= bdiWind firmware for MPC8xx

= standard firmware for MPC8xx

= standard firmware for ColdFire

= standard firmware for CPU12

= standard firmware for M-CORE

= bdiWind firmware for ARM

10 = standard firmware for ARM

11 = <reserved>

12 = bdiGDB firmware for CPU32

13 = bdiGDB firmware for MPC8xx

14 = bdiGDB firmware for ARM

15 = bdiGDB firmware for M-CORE

16 = bdiWind firmware for M-CORE
17 = standard firmware for COP / 603e
18 = bdiWind firmware for COP / 603e
19 = bdiGDB firmware for COP / 603e
20 = standard firmware for PPC4xx
21 = bdiWind firmware for PPC4xx

22 = bdiGDB firmware for PPC4xx

23 = <reserved>

24 = <reserved>

25 = bdiWind firmware for ColdFire

26 = bdiGDB firmware for ColdFire

©oo~NoOOCOPR~,WN-~O
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fwVersion

cpuType

27 = standard firmware for MPC7450
28 = bdiWind firmware for MPC7450
29 = bdiGDB firmware for MPC7450
30 = standard firmware for MIPS32
31 = bdiWind firmware for MIPS32
32 = bdiGDB firmware for MIPS32
33 = standard firmware for XScale
34 = bdiWind firmware for XScale

35 = bdiGDB firmware for XScale

36 = bdiGDB for MIPS64

37 = standard firmware for MPC85xx
38 = <reserved>

39 = bdiGDB for MPC85xx

40 = standard firmware for ARM11/Cortex
41 = bdiGDB for ARM11/Cortex

42 = standard firmware for MIPS64
43 = standard firmware for MPC55xx
44 = bdiGDB for MPC55xx

The version of the loaded firmware:

1..255 =V0.01 ... V2.55

The target CPU type (except for HC12 parts, the MSB defines the CPU
family and the LSB defines the part within a family) :

OxFFFF = unknown

0x80C0 = CPU12
0x03C0 = HC812A4
0x03C1 = HC912B32
0x03C3 = HC912D60
0x03C4 = HC912DG128
0x03C5 = HC912DA128
0x03C6 = HC912D60A

0x03C7 = HC912DG128A
0x03C8 = HC912DT128A
0x03C9 = MC9S12D256
0x03CA = MC9S12D128
0x03CB = MC9S12D64
0x03CC = MC9S12D32

0x8100 = CPU16
0x8200 = CPU32

0x8300 = ColdFire

0x8301 = MCF5202
0x8303 = MCF5204
0x8305 = MCF5307
0x8307 = MCF5272

0x8400 = MPC8xx
0x8401 = MPC860
0x8403 = MPC823
0x8405 = MPC801

0x8500 = MPC5xx
0x8501 = MPC505
0x8503 = MPC555

0x8600 = M-CORE
0x8601 = MMC2001

0x8302 = MCF5203
0x8304 = MCF5206
0x8306 = MCF5407
0x8308 = ?

0x8402 = MPC821

0x8404 = MPC850

0x8502 = MPC509

0x8602 = MMC2107
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0x8700 = ARM7TDMI
0x8701 = ARM7DI
0x8703 = ARM720T
0x8800 = ARMOTDMI
0x8801 = ARM920T
0x8810 = ARM9E
0x8811 = ARM946E
0x8880 = XScale

0x8A00 = PPC603e
0x8A01 = PPC603ev
0x8A03 = MPC8240

0x8B00 = PPC750/740
0x8C00 = PPC403
0x8D00 = PPC405
0x8E00 = PPC7400
0x8F00 = PPC401
0x9000 = PPC440

0x9100 = MIPS32

0x9101 = RC32300
0x9103 = MIPS 4Kc
0x9105 = MIPS 4Kp

setupTimeStamp

0x8702 = ARM710T
0x8704 = ARM740T

0x8802 = ARM940T

0x8812 = ARM966E

0x8A02 = MPC8260
0x8A04 = MPC4200

0x9102 = AU1000

0x9104 = MIPS 4Km

Every time, the setup is written to the flash, a time stamp is also

programmed. This time stamp can be used to detect if the newest setup

is loaded.
setupld

A zero terminated string with the current loaded setup id.

bdiacc.doc @ABATRON AG

Version 1.49



BDI Interface Library 77

2.6.2. BDI_TypeGet()
This function returns information about the connected BDI and loaded firmware.

/****************************************************************************
ER R R R R T R

Get info about the BD type and the | oaded firnmware

I NPUT: -
QUTPUT: bdi Type BDI type
f wType firmware type
f wWer si on firnmnare version
RETURN 0 if okay or a negativ nunber if error

****************************************************************************/

int BDl _TypeGet (WORD *bdi Type, WORD fwlType, WORD *fw\er si on)

bdiType The connected BDI type:

0 = BDI-HS

1 =BDI1000

2 = BDI2000

3 = BDI3000
fwType The loaded firmware type, (see function BDI_InfoGet()
fwVersion The version of the loaded firmware:

1..255 =V0.01 ... V2.55
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2.6.3. BDI_UpdateFirmwareLogic()
This function allows to change or update the firmware and/or the logic of the connected BDI.
There is no need to use this function because the firmware update will normally done with the
bdiAccess configuration software. In special case where the use of the bdiAccess configuration
software is not possible, this function can be used.
/****************************************************************************
R IR IR R R I I R I I R Ok I R R I I R R R R I R I I R I S O I Sk I
BDI _Updat eFi r mnar eLogi c:
Updates the firmvare and the logic of the BD .
I NPUT : szPort a string with the conmuni cation paraneters
(e.g. "COML 57600")
szPat h the directory path to the firmware files
target Type the connected target type (e.g. BD _TT_MPQC)
updat eMbde the update node
BDI _UPDATE_AUTO
BDI _ UPDATE_FI RMAARE
BDI _UPDATE_LOG C
BDI _UPDATE_ALL
QUTPUT : RETURN 0 if okay or a negativ nunber if error.
****************************************************************************/
i nt BDlI _Updat eFi rmnar eLogi c(const char FAR *szPort,
const char FAR *szPat h,
WORD tar get Type,
WORD updat eMbde) ;
szPort A string with the communication parameters. Only serial connection is
supported for updating the BDI firmware/logic (e.g. "COM1 57600").
szPath The directory path where the firmware and logic files are stored. The
trailing backslash in necessary (e.g. "C:\bdi\setup\").
targetType This parameter defines the target CPU type for which to load / update

the firmware and logic. The appropriate firmware and JEDEC files will be

automatically selected. The possible target types are defined in the
bdiifc.h header file.

updateMode The update mode defines how update is handled. Normally
BDI_UPDATE_AUTO is used. Only in special cases the other modes
should be used.

BDI_UPDATE_AUTO: The firmware/logic is only loaded if it is

necessary. It will be loaded if there is a target type change or there

are newer versions available in the firmware directory.

BDI_UPDATE_FIRMWARE: Same as BDI_UPDATE_AUTO but the

newest firmware is loaded in any case.
BDI_UPDATE_LOGIC: Same as BDI_UPDATE_AUTO but the
newest logic is loaded in any case.

BDI_UPDATE_ALL: The newest firmware and logic is loaded in any

case, independed if they are already loaded.

After the function has terminated, the connection to the BDI is closed. Also keep in mind, that if an

update is necessary, the function needs a long time to complete.
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2.6.4. BDI_ConfigNetwork()

This function allows to change or update the network configuration of the connected BDI. There is
no need to use this function because the configuration will normally done with the bdiAccess
configuration software. In special case where the use of the bdiAccess configuration software is
not possible, this function can be used.

/****************************************************************************

ER R I Sk S S S I R S O O I R I b o S I R Rk S S S S S

BDI _Conf i gNet wor k:

Wites the network paraneers to the BDI.

INPUT : szPort

szBdi | P
szSubnet Mask

szDef aul t Gat eway

QUTPUT : RETURN

a string with the conmunication paraneters
(e.g. COML 57600)

the I P address of the BDI

t he subnet nmask

the default gateway

0 if okay or a negativ nunber if error.

****************************************************************************/

i nt BDI _Confi gNetwork(const char FAR *szPort,
const char FAR *szBdil P,
const char FAR *szSubnet Mask,
const char FAR *szDef aul t Gat enay) ;
szPort A string with the communication parameters. Only serial connection is
supported for updating the network configuration (e.g. "COM1 57600").
SzBdilP The IP address of the BDI
SzSubnetMask The subnet mask or 255.255.255.255 if not used
SzDefaultGateway The default gateway or 255.255.255.255 if not used

After the function has terminated, the connection to the BDI is closed.

Note:

After using this function the BDI keeps staying in loader mode. A connection via network will fail.
To force the BDI out of loader mode, connect to it first via the serial link.

i Ret = BDI _ConfigNetwork ("COML 38400",
"192.168. 0. 23",
" 255, 255, 255, 255",
" 255, 255. 255, 255") ;
i Ret = BDI _Connect ("COML 38400");
i Ret = BDI _Di sconnect();
i Ret = BDI _Connect ("NETWORK 192. 168.0.23");
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2.6.5. BDI_GetConfiguation ()
This function allows to read back the BDI configuration. Use it and look what you get.

/****************************************************************************

EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

BDI _CGet Confi guati on:

Read back the BDI configuration.

I NPUT : szPort a string with the conmuni cati on paraneters
(e.g. COML 57600)
QUTPUT : szBdi Type BDI type an serial nunber
szBdi Ver si ons Loader, Firmvare and Logic versions
szBdi MAC MAC addr ess
szBdi I P | P address
szSubnet Mask subnet mask

szDef aul t Gat eway default gateway
RETURN O if okay or a negativ nunber if error.

****************************************************************************/

i nt BDI _Get Configuation(const char *szPort,
char *szBdi Type,
char *szBdi Tar get,
char *szBdi Versi ons,
char *szBdi MAC,
char *szBdi | P,
char *szSubnet Mask,
char *szDef aul t Gat eway) ;
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2.6.6. BDI_ErrorTextGet()
Returns a text to a given BDI error number.

/****************************************************************************
ER R R R R T R

BDI _Error Text Get:

INPUT : error the error nunber
QUTPUT : RETURN a pointer to a string with the error text

****************************************************************************/

const char* BDI _ErrorTextGet(int error);
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2.6.7. BDI_ChannelRead(), BDI_ChannelWrite()

Some targets (e.g. ARM7TDMI) support special communication channels between the application
running on the target and the debug interface. The following functions allows to communicate with
the target application using this special debug communication channels. The special behavior of
the used debug communication channel must be observed (e.g. transfer unit is 4 bytes). The
functions will time-out when no more data can be written or read. Therefore it is possible that less
than the requested count will be transferred.

/****************************************************************************
khkkhhhkdhhhdhdhhddhhddhhddhhddhhdhhddhdhddhdhdddhddhdddhddhdddhddhhddhddrhddrhddrdhddrdddrdddrdrrdrx*

Read from a debug channe

I NPUT: channel the channel 1D
count nunber of bytes to read
QUTPUT: data the read data will be stored in this buffer
RETURN t he nunber of bytes read or a negativ nunmber if error

****************************************************************************/

i nt BDI _Channel Read( WORD channel, WORD count, BYTE FAR *dat a);

/****************************************************************************
EE R I R I R I I O I R I R R R S R R R I S I I R R R I R R I R R S R

Wite to a debug channel

I NPUT:  channel t he channel ID
count nunber of bytes to wite
dat a data to wite to the target nmenory
QUTPUT: RETURN nunber of bytes witten or a negativ nunber if error

****************************************************************************/

int BDI _Channel Wite(WORD channel, WORD count, const BYTE FAR* data)

ARM Targets:

For ARM7TDMI targets, the ICEBreaker debug communication channel is accessed with this
functions. Set the parameter channel to zero for compatibility with future enhancements. Because
the transfer unit is 4 bytes, count should be a multiple of 4. The BDI uses little endian byte ordering
when converting the byte stream to the 32bit transfer unit and vice versa.

bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library 83

2.6.8. BDI_InstallCallback(), BDI_FileSize()

In order to get an indication about the progress ot to abort of a file download, a callback function
can be installed. This callback function is called with the number of already transferred bytes. The
return value of this callback function defines if the file downlaod should be aborted.

If installed, this callback function is called during the execution of the following functions:

BDI_LoadFile()
BDI_VerifyFile()
BDI_FlashWriteFile()

/****************************************************************************
Rk kS R R R O R kO AR Ik O b S b Sk R R Rk kb Sk R R Rk S S S R O R

Install a progress callback function

I NPUT: c¢b the cal | back function
QUTPUT: -

Sk ko ko kR ko kR kR kR kR Rk Rk kR kR Rk Rk kR kR kR Rk Rk kR Kk Kk kR Rk ko kK kK
#defi ne BDI _ABORT REQUEST 0xaba001

typedef int BDI _ProgressCal | backT( DWORD) ;

void BDl _Install Call back(BDI _ProgressCal |l backT* ch);

To get the total number of bytes of a S-record file, the following helper function can be used:

int BDl _FileSize(const char *fil eNane);

Example:

static int CALLBACK Di spl ayProgress(DWORD count)

printf("Done %i\r", count);
return (abortRequest) ? BDI _ABORT_REQUEST : O;
} /* DisplayProgress */

BDI _Connect () ;
BDI | nstall Cal | back(Di spl ayProgress);

BDI _I nstal | Cal | back(NULL);
BDI _Di sconnect ()

Note:
Call BDI_InstallCallback() after BDI_Connect() !
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2.6.9. BDI_DoJtag()

For some targets the BDI supports low level JTAG access.

/****************************************************************************

EE R I R I R I R I S R I R R R I R S R R R O I I R I I I R R I R R S R R

Low | evel

I NPUT: command
contr ol
count
pScanQut
pScanl n

QUTPUT: RETURN

JTAG access

JTAG comrand

paraneter for the command

nunber of bits / clocks

poi nter to output scan data

pointer to buffer for the input scan data

t he nunber of bytes read or a negativ nunber

if error

****************************************************************************/

#defi ne JTAG CMD_CLOSE
#def i ne JTAG CVD_OPEN
#def i ne JTAG_CVMD_SPEED
#defi ne JTAG CVD_PORT
#defi ne JTAG CVD_CLOCK
#def i ne JTAG CVD_SCAN
#def i ne JTAG_CMD_| RSCAN
#def i ne JTAG _CVD_DRSCAN

#def i ne JTAG_PORT_MASK
#def i ne JTAG PORT_KEEP
#def i ne JTAG PORT_LOW

#def i ne JTAG PORT HI GH
#def i ne JTAG PORT_OPENDRAI N
#def i ne JTAG_PORT_PUSHPULL

#define JTAG CLOCK_TDO
#defi ne JTAG CLOCK_TMS

#define JTAG SCAN_LAST
#defi ne JTAG SCAN DATA
#defi ne JTAG SCAN_TMS

#def i ne JTAG MAX SCAN

i nt BDl _DoJtag(

const

command (Byte)

control (Byte)

NFEFNFRPOW ~NOOR_RWNREFLO

(1<<1)
(1<<0)

(1<<2)
(1<<1)
(1<<0)

8192

BYTE
BYTE
WORD
BYTE*
BYTE*

conmand,
control,
count,
pScanCQut ,
pScanl n);

JTAG command

0 = close 4 = clock
1 =open 5 =scan
2 = speed 6 = irscan
3 = port 7 =drscan

JTAG control option (depends on command)

count (Word) scan: number of bits to exchange (max. 8 x 1024)
clock: number of clocks to apply
pScanOut pointer to the data to scan out
pScanin pointer to buffer or NULL if TDO data should be dropped
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Close:
Close the low level JTAG mode

Open:
Open the low level JTAG mode, all other debug commands and Telnet access are blocked.
The control byte defines the port type:

7 16 | 5] 43210
772 777 RST TRST

The two bits in the fields have the following meaning:
00: use default (open-drain or push-pull)

01: select open-drain
10: select push-pull
11: <reserved>

Not all targets support open-drain and push-pull drivers.

Speed:
Sets the JTAG clock frequency, depends on target type, see BDI_TargetStartup () function.

Port:
Allows to set some port signals (at least TRST). What ports are available depends on target type.
The control byte is interpreted as follows:

7] 6 5 [ 4 3 [ 2 1. ] 0
22?2 2?2 RST TRST

The two bits in the fields have the following meaning:
00: letthe portasitis

01: force port to low

10: force port to high

11: <reserved>
Clock:

Clock TCK count times (TCK idle is low) with TDO/TMS set as defined in control:

. - r -1 -1+ - [ - "7 - 1T 0 | T™S |
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Scan:
With this command, all kind of JTAG state machine sequences are possible.
The control parameter has a special meaning.

| - | - | - | - | - | LAST | DATA | TMS |
TMS: If set then TMS connects to the shifter else TDO (target TDI)

DATA: The data applied to the port that is not connected to the shifter until (count — 1)
LAST: The data applied to the port that is not connected to the shifter for the last TCK

The count parameter defines the number of bits to transfer (number of TCK’s).

IRScan, DRScan:

All IR/DR scans can be executed with the above generic Scan command. But to reduce the
number of exchanged Command/Answer frames this two commands implement complete IR/DR
scans. The TAP has to be in Run-Test/Idle state and will be in Run-Test/Idle state after the scan.
Up to 8192 bits can be scanned in the Shift-IR/Shift-DR state.

The byte arrays with the scan data are handled as follows.

TDlI -> abcdef ghij kl mopgrs -> TDO

Bit ‘s’ will be scanned first and bit ‘a’ is the last one scanned.
This bit pattern is placed in the byte array if the following way:

Bit 7 6 5 4 3 2 1 0

pScan[0] I m|n|lo|p]|gq r s

pScan[1] dle | f]lg h i j k

pScan[2] - - - - - a|b]|c
Examples:

Move from Run-Test/Idle or Test-Logic Reset to Shift-IR:
BDl _DoJt ag(JTAG SCAN, JTAG SCAN TMS, 5, {0x06}, NULL);

Scan 16 bits in Shift-IR and exit Shift-IR with last data:
BDI _DoJt ag( JTAG_SCAN, JTAG SCAN LAST, 16, data, NULL);

Move from Exit1-IR to Run-Test/Idle:
BDl _DoJt ag(JTAG SCAN, JTAG SCAN TMS, 2, {0x01}, NULL);

DR-Scan from Run-Test/Idle to Run-Test/Idle:
BDI _DoJt ag( JTAG DRSCAN, 0, count, dataCut, dataln);

IR-Scan from Run-Test/Idle to Run-Test/Idle, drop target TDO:
BDI _DoJtag(JTAG | RSCAN, 0, count, dataQut, NULL);
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2.7. Additional information

2.7.1. Flash Programming for HC12

This chapter gives some additional information how to program internal and external flash
memories on HC12 targets.

2.7.1.1. Internal EEPROM

The following example shows how to erase and program the internal EEPROM of a HC12 target.
For ease of understanding, error handling is not shown.

IMPORTANT: For HC12A EEPROM, do not forget to setup EEDIVH / EEDIVL
IMPORTANT: For Star12 EEPROM, do not forget to setup ECLKDIV

MC68HC812A4:

First, connect to the BDI:
result = BDl _Connect("COML 57600");

Define the memory type to erase or program. This step should be done immediately after
connecting to the BDI because this will setup the BDI firmware for flash programming.
SRAM is assumed to be at the default position of 0x800.

result = BDI _Fl ashSet upHC12(BDI _CPU HC812A4, BDI _HC12_EEPROM 8, 4096, 0x800);

Reset the target and setup some registers:

result = BDI _Set Bdnpeed(6); /* 8MHz for BDI 1000 */

result = BDlI _Target Reset();

result = BDI _Set Byt e(0x0012, 0x11); /* INITEE Map EEPROM to 0x1000 */
result = BDl _Set Byt e(0x00F1, 0x00); /* EEPROT: D sable EEPROM Protection */

This erases the internal EEPROM. The EEPROM is mapped to address 0x1000 and the size is
4096 bytes:

result = BDl _Fl ashEraseHC12(0x1000, 4096);
Program and verify the EEPROM.

result = BDl _FlashWiteBl ock(0x1000, 4096, dataBuffer, &errorAddr);
result = BDl _VerifyBl ock(0x1000, 4096, dataBuffer, &errorAddr);

It's also possible to progam the content of a S-record file into the EEPROM:

resul t
resul t

BDI _Fl ashWiteFile("eepromsss", &errorAddr);
BDI _VerifyFile("eepromsss", &errorAddr);
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MC69HC912B32:

The following example programs the EEPROM of a MC69HC912B32. The 768 bytes EEPROM are
mapped to the address 0x3DO00:

result = BDI _Fl ashSet upHC12(BDI _CPU_HC912B32, BDI _HC12_EEPROM 8, 768, 0x800);
result = BDl _Set BdnSpeed(6);

result = BDlI _Target Reset();

result = BDlI_Set Byte(0x0012, 0x31); /* INITEE. Map EEPROM to 0x3D00 */

result = BDlI _Set Byt e(0x00F1, 0x00); /* EEPROT: D sable EEPROM Protection */
result = BDI _Fl ashEr aseHC12( 0x3D00, 768);

result = BDI _FlashWiteBl ock(0x3D00, 768, dataBuffer, &errorAddr);
MC9S12DP256:

The following example programs the EEPROM of a MC9S12DP256. The 4096 bytes EEPROM are
mapped to the address 0x3000:

result = BDl _Fl ashSet upHC12( BDI _CPU MC9S12D256,

BDI _STAR12_EEPROM

81

4096,

0x800) ;
result = BDl _Set BdnSpeed(6) ;
result = BDlI _Target Reset();
result = BDI _Set Byt e(0x0012 0x31); /* INNTEEE Map EEPROM to 0x3000 */
result = BDI _SetByte(0x0010, 0x00); /* INITRM Map RAM to 0x0000 */
result = BDl _SetByte(0x0110, 0x49); /* ECLKDI V: O ock divider for 16MHz */
result = BDl _SetByte(0x0114, OxFF); /* EPROT: disabl e EEPROM protection */
result = BDlI _Fl ashEr aseHC12( 0x3000, 4096) ;
result = BDl_Fl ashWiteBl ock(0x3000, OxFFO dat aBuf fer, &errorAddr);
result = BDl _VerifyBl ock(0x3000, OxFFO, dat aBuffer, &errorAddr);
MC9S12DPX512:

The following example programs the EEPROM of a MC9S12XDP512.
The addresses in the file have to be global (or paged) ones.
The global address range for this EEPROM is from 0x13F000 to Ox13FFFF.

result = BDI _Fl ashSet upHC12(BDI _CPU_S12X 512K4,
BDI _STAR12_EEPROM (| BDl _HC12_PACGED),
8,
4096,
0x2000) ;
result = BDl _Set BdnSpeed(6) ;
result = BDlI _Target Reset();
result = BDI _Set Byt e(0x0110, 0x49); /* ECLKD V: d ock divider for 16Miz */
result = BDl _Set Byt e(0x0114, OxFF); /* EPROT: disable EEPROM protection */
result = BDl _Fl ashEr aseHC12(0x0800 4096) ;
result = BDI _FlashWiteFile("D:/hcl2/s12x_eet x4k. sss", &errorAddr);
result = BDl _VerifyFile("D:/hcl2/s12x_eet x4k. sss", &error Addr) ;
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2.7.1.2.

Internal Flash

The following example shows how to erase and program the internal flash of a HC12 target.
For ease of understanding, error handling is not shown.

IMPORTANT: For Star12 flash, do not forget to setup FCLKDIV

MC68HC912B32:

First, connect to the BDI:

result =

BDI _Connect (" COML 57600");

Define the memory type to erase or program. This step should be done immediately after
connecting to the BDI because this will setup the BDI firmware for flash programming.
SRAM is assumed to be at the default position of 0x800.

For internal flash, bus width must be set to 16 bit.

result =

BDI _Fl ashSet upHC12( BDI _CPU_HC912B32,

BDI _HC12_FLASH,
16,

0x8000,

0x800) ;

Reset the target and setup some registers:

resul t
resul t
resul t
resul t

BDI _Set BdnBpeed(6) ;

BDI
BDI
BDI

Tar get Reset () ;
Set Byt e(0x0012, 0x11); /* INITEE: Map EEPROM to 0x1D0OO */

Set Byt e( 0x00F5, 0x00); /* FEEMCR Enabl e program of boot bl ock */

Erase the internal flash

result =

Program the flash with data from a S-record file. The S-records should be word aligned.

result =

BDI _Fl ashEr aseHC12( 0x8000, 0x8000);

BDl _Fl ashWiteFile("flash32.sss", &errorAddr);

If you wish you can also verify the programmed data

result =

BDI VerifyFile("flash32.sss", &errorAddr);

MC69HC912D60:

The following example erases and programs the internal flash of a MC69HC912D60:

result = BDl _Fl ashSet upHC12(BDI _CPU HC912D60, BDI _HC12 FLASH, 16, 0x1000, 0x800) ;
result = BDl _Set BdnSpeed(6) ;

result = BDlI _Target Reset();

result = BDI _Set Byt e(0x0010, 0x08); /* INNTRM Map RAM to 0x0800 */

result = BDl _Set Byt e(0x00F5, 0x00); /* FEE32MCR: Enabl e boot bl ock */

result = BDI _Set Byt e(0x00F9, 0x00); /* FEE28MCR: Enabl e boot bl ock */

result = BDl _Fl ashEraseHC12(0x1000, 0x7000); /* erase 28k flash bl ock */
result = BDlI _Fl ashEraseHC12(0x8000, 0x8000); /* erase 32k flash bl ock */
result = BDI _FlashWiteFile("flash60.sss", &errorAddr);

result = BDl _VerifyFile("flash60.sss", &errorAddr);
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MC69HC912DG128A:

The following example erases and programs the internal flash of a MC69HC912DG128A.

result = BDl _Fl ashSet upHC12( BDI _CPU_HC912DGL28A,
BDI _HC12A_FLASH,

16,

0x20000,

0x800) ;
result = BDl _Set BdnSpeed(6) ;
result = BDl _TargetReset();
result = BDl _Set Byt e(OxOOOB 0x00); /* MODE: Disable Internal Visibility */
result = BDl _Set Byt e(0x000B, 0x00); /* MODE: Wite twice, first is ignored */
result = BDI _SetByte(0x0010, 0x00); /* INITRM Map RAMto 0x0000 */
result = BDl _Set Byt e(0xO0FF, 0x00); /* PPAGE: Select Flash Array 0 */
result = BDl _Set Byt e(0x00F5, 0x00); /* FEEMCR Enabl e program of boot block */
result = BDl _Set Byt e(0xO0OFF, 0x02); /* PPAGE: Select Flash Array 1 */
result = BDI _SetByte(0x00F5, 0x00); /* FEEMCR Enable program of boot block */
result = BDI _SetByte(0x00FF, 0x04); /* PPAGE: Select Flash Array 2 */
result = BDI _Set Byt e(0x00F5, 0x00); /* FEEMCR Enable program of boot block */
result = BDlI _Set Byt e(OXO0FF, 0x06); /* PPAGE: Select Flash Array 3 */
result = BDI _Set Byt e(0x00F5, 0x00); /* FEEMCR Enable program of boot block */
result = BDl _FI ashEraseHC12(0x08000 0x8000); /* erase 32k flash block 0 */
result = BDlI _Fl ashEr aseHC12( 0x28000, 0x8000); /* erase 32k flash block 1 */
result = BDl _Fl ashEraseHC12( 0x48000, 0x8000); /* erase 32k flash block 2 */
result = BDI _Fl ashEr aseHC12( 0x68000, 0x8000); /* erase 32k flash block 3 */
result = BDI_FlashWiteFile("flash128.sss", &errorAddr);
result = BDl _VerifyFile("flash128. sss" &errorAddr);

Important note:

Normally the addresses in the S-record file are interpreted as linear addresses going from
0x00000000 to 0x00020000 for a 128 kB flash memory. The BDI uses always the program page
window to access the flash memory.

S.record Address Page (PPAGE) HC12 internal address
0x00000000 0x00 0x8000
0x00003FFF 0x00 OxBFFF
0x00004000 0x01 0x8000
0x0001C000 0x07 0x8000
0x0001FFFF 0x07 OxBFFF

If the S-record file to program uses paged addresses with the following structure, add the paged bit
to the "flashType" parameter of the "BDI_FlashSetupHC12()" function.

8 bit 8 bit 16 bit
<not used> page numper aqadaress
| t used | ber | dd

result = BDI _Fl ashSet upHC12( BDI _CPU HC912DG128A,
BDI _HC12A FLASH | BDI _HC12_ PAGED,
16,
0x20000,
0x800) ;

With this bit set, the DLL translates the addresses first to linear ones before it sends a data block
to the BDI. Blocks with an address below 0x4000 (e.g. EEPROM data) are simply ignored.
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MC9S12DP256:

The following example erases and programs the internal flash of a MC9S12DP256.

result = BDI _Fl ashSet upHC12(BDI _CPU_MC9S12D256,
BDI _STARL2_FLASH | BDI _HC12_PAGED,

16,

0x40000,

0x800) ;
result = BDl _Set BdnSpeed(6) ;
result = BDlI _Target Reset();
result = BDI _Set Byt e(0x0010 0x00); /* INNTRM Map RAM to 0x0000 */
result = BDlI _SetByte(0x0100, 0x49); /* FCLKDI V: C ock divider for 16MHz */
result = BDl _Set Byt e(0x0103, 0x00); /* FCNF: select flash block 0 */
result = BDl _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */
result = BDlI _SetByte(0x0103, 0x01); /* FCNF:. select flash block 1 */
result = BDlI _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */
result = BDI _Set Byt e(0x0103, 0x02); /* FCNF: select flash block 2 */
result = BDl _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */
result = BDlI _Set Byt e(0x0103, 0x03); /* FCNF:. select flash block 3 */
result = BDlI _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */
result = BDl _Set Byt e(0x0103, 0x00); /* FCNF: select flash block 0 */

/* erase flash */

result = BDl _Fl ashEraseHC12(0x3C8000, 0x10000); /* erase 64k flash block 0 */
result = BDl _Fl ashEraseHC12(0x388000, 0x10000); /* erase 64k flash block 1 */
result = BDl _Fl ashEraseHC12(0x348000, 0x10000); /* erase 64k flash block 2 */
result = BDl _Fl ashEraseHC12(0x308000, 0x10000); /* erase 64k flash bl ock 3 */

/* mogrmnfrmna file */
result = BD FIashVV|teF|Ie( paged256 sss", &errorAddr);
result = BDl _VerifyFil e("paged256. sss" &errorAddr);

MC9S12XDP512:

The following example erases and programs the internal flash of a MC9S12XDP512.
The addresses in the file have to be global (or paged) ones.
The global address range for this flash is from 0x780000 to Ox7FFFFF.

result = BDI _Fl ashSet upHC12(BDI _CPU_S12X_512K4,
BDI _STARL2_FLASH (| BDI _HCl2_PAGED),

16,
0x80000,
0x2000) ;
result = BDl _Set BdnSpeed(6) ;
result = BDlI _Target Reset();
result = BD SetByte(OxOlOO, 0x49); /* FCLKDIV: clock divider for 16MHiz */
result = BDlI _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */

/* erase flash */

result = BDlI _Fl ashEraseHC12( 0xE08000, 0x20000);
result = BDlI _Fl ashEraseHC12( 0xE88000, 0x20000);
result = BDlI _Fl ashEraseHC12( 0xF08000, 0x20000);
result = BDl _Fl ashEraseHC12( 0xF88000, 0x20000);

[* programfroma file */
result = BDI FIashVV|teF|Ie("D [ hcl2/s12x_ftx512k4. sss", &errorAddr);
result = BDl _VerifyFile("D:/hcl12/s12x_ftx512k4. sss" &errorAddr);
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MC9S12XE:

The following example erases and programs the internal P-Flash of a MC9S12XE device.
The addresses in the file have to be global ones.
The global address range for the P-Flash is from 0x700000 to Ox7FFFFF.
The global address range for the D-Flash is from 0x100000 to Ox107FFF.

resul t

resul t
resul t
resul t
resul t
resul t

/* erase
resul t
resul t
resul t
resul t
resul t

/* erase
result =

BDI

BDI
BDI
BDI
BDI
BDI

*/

BDI
BDI
BDI
BDI
BDI

_Fl ashSet upHC12( BDI _CPU_S12XE,
BDI _S12XE_PFLASH,
16,
0x100000,
0x2000) ;

_Set BdnSpeed( 20) ;
_Target Reset ();

SetByte(OxOlOO, 0x03); /* FCLKDIV: clock divider for 4 MHz */
_Set Byt e(0x0108, OxFF); /* FPROT:. disable flash protection */

_Fl ashEr aseHC12( 0x700000, 0x40000);

_Fl ashEraseHC12( 0x740000, 0x40000);
_Fl ashEraseHC12( 0x780000, 0x20000);
_Fl ashEraseHC12( 0x7A0000, 0x20000);
_Fl ashEraseHC12( 0x7C0000, 0x40000);

_Set Byt e(0x0109, OxFF); /* EPROT. disable EEE protection */

security sector in order to programthe security phrase */

BDI

_Fl ashEr aseHC12( 0x7FFC00, 1024);

/[* programfroma file */

result = BDI FIashVV|teF|Ie("D /le/denD9512xep100 sss", &errorAddr);
result = BDl _VerifyFile("D:/s12/ den9s12xepl00. sss” &errorAddr);
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How to erase the flash of the different HCS12 devices:

32K:

result = BDI _Fl ashEraseHC12( 0x3E8000,
64K:

result = BDI _Fl ashEraseHC12(0x3C3000,
128K (2 x 64K):

result = BDl _Fl ashEraseHC12(0x388000,
result = BDI _Fl ashEr aseHC12( 0x3C8000,

256K (4 x 64K):

result = BDl _Fl ashEraseHC12( 0x308000,
result = BDl _Fl ashEr aseHC12( 0x348000,
result = BDI _Fl ashEr aseHC12( 0x388000,
result = BDl _Fl ashEr aseHC12( 0x3C8000,

512K (4 x 128K):
result = BDl _Fl ashEraseHC12(0x208000,

result = BDl _Fl ashEr aseHC12( 0x288000,
result = BDl _Fl ashEr aseHC12( 0x308000,
result = BDI _Fl ashEr aseHC12( 0x388000,

256K (2 x 128K):
result = BDl _Fl ashEraseHC12(0x308000,
result = BDI _Fl ashEr aseHC12( 0x388000,

128K (1 x 128K):

result = BDI _Fl ashEraseHC12(0x388000,

How to erase the flash of the different S12X devices:

128K (1 x 128K):

result = BDI _Fl ashEraseHC12( 0xF88000,

256K (2 x 128K):

result = BDI _Fl ashEraseHC12( 0xF08000,
result = BDl _Fl ashEraseHC12( 0xF88000,

512K (4 x 128K):

result = BDl _Fl ashEraseHC12( 0xE08000,
result = BDl _Fl ashEraseHC12( 0xE88000,
result = BDl _Fl ashEraseHC12( 0xF08000,
result = BDI _Fl ashEraseHC12( 0xF88000,

0x8000) ;

0x10000) ;

0x10000) ;
0x10000) ;

0x10000) ;
0x10000) ;
0x10000) ;
0x10000) ;

0x20000) ;
0x20000)
0x20000) ;
0x20000) ;

0x20000) ;
0x20000) ;

0x20000) ;

0x20000) ;

0x20000) ;
0x20000) ;

0x20000) ;
0x20000) ;
0x20000) ;
0x20000) ;

bdiacc.doc ©ABATRON AG

Version 1.49



BDI Interface Library 94

How to erase the P/D-flash of S12XE devices:

Erase all (P-Flash and D-Flash):
result = BDlI _Fl ashEraseHC12(0x000000, 0x100000);

Erase a P-Flash Block:
result = BDlI _Fl ashEraseHC12(0x700000, 0x40000);

Erase a P-Flash Sector:
result = BDl _Fl ashEraseHC12(0x714000, 1024);

Erase a D-Flash Sector:
result = BDlI _Fl ashEraseHC12(0x100000, 256);

After Block Erase and Erase All the BDI checks if the Security Byte at Ox7FFFOF is still in the
unsecured mode. If it is OxFF the BDI programs the 8-byte phrase at 0x7FFFO08 to the unsecured
state. This is not done if a sector erase is used to erase the sector at 0x7FFCO00.

So in cases where the phrase at 0x7FFF08 needs to be programmed as part of the image,

a sector erase of the sector at 0x7FFCOO is necessary. Otherwise programming will fail.

[* erase */
result = BDlI _Fl ashEraseHC12(0x700000, 0x40000);
result BDI _Fl ashEr aseHC12( 0x740000, 0x40000);

result = BDl _Fl ashEr aseHC12( 0x780000, 0x20000);
result = BDl _Fl ashEraseHC12( 0x7A0000, 0x20000);
result = BDlI _Fl ashEraseHC12(0x7C0000, 0x40000);

At this point the phrase at 0Ox7FFFO08 is: FF,FF,FF,FF,FF,FF,FF,FE

/* erase security sector in order to programthe security phrase */
result = BDI _Fl ashEraseHC12( 0x7FFC0O0, 1024);

[* programfroma file */
result = BDI _FlashWiteFile("D:/s12/ denp9s12xepl00. sss", &error Addr);
result = BDl _VerifyFile("D:/s12/denp9s12xepl00. sss", &error Addr);

If there is no special pattern necessary for the phrase at 0x7FFF08 make sure that this address
range is not part of the S-record file you plan to program.
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2.7.1.3. External Flash

For the HC812A4, bdiAccess supports programming of external flash devices. Up to 4 Mbyte of
external flash can be handled. The BDI uses always the program page window to access the
external flash device. The program page register (PPAGE) is automatically set according to the
accessed address. Write to the appropriate register to enable the program window and the used
expansion address pins (A16...7).

Because of speed, the programming algorithm runs in target RAM. Therefore the BDI needs some
RAM space in the target memory map. This RAM is used to store the programming algorithm and
the data to program. The BDI assumes a standard memory map with the registers at address
0x0000 and at least 1 Kbyte RAM starting at 0x0800. Write to the appropriate register to map the
RAM into this range.

During programming, the addresses are interpreted as physical flash addresses. This is the
address that is present at the address pins of the HC812A4.

Flash Address Page (PPAGE) HC12 internal address
0x00000000 0x00 0x8000
0x00003FFF 0x00 OxBFFF
0x00004000 0x01 0x8000
0x003FC000 OxFF 0x8000

0x003FCFFFF OxFF OxBFFF

The following bdiAccess functions will automatically switch to this address translation mode:

BDI _DunpBl ock() BDI _DunpFi |l e()
BDI _Veri fyBl ock() BDI _VerifyFile()
BDI _Fl ashWi t eBl ock() BDI _FI ashW| teFile()

Note:
To switch back to normal addressing mode (e.g. in order to access the register block) the reset
function BDI_TargetReset() can be used.

bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library 96

Example:
The following example shows how to erase and program AMD29F010 devices. There are two
AMD29F010 devices used to build a 16bit flash memory system.

First, connect to the BDI:
result = BDl _Connect("COML 57600");

Define the memory type to erase or program. This step should be done immediately after
connecting to the BDI because this will setup the BDI firmware for flash programming.

SRAM is assumed to be at the default position of 0x800. There is a 16bit memory bus and the size
of one AMD29F010 device is 128kb (0x20000).

result = BDl _Fl ashSet upHC12( BDI _CPU HC812A4,
BDI _FLASH AMR9FOXO,
16,
0x20000,
0x800) ;

Reset the target and setup the paging registers:

result = BDl _Set BdnSpeed(6);

result = BDlI _Target Reset();

result = BDl _Set Byt e(0x000B, 0x6B); /* MODE: Special Exp. Wde Mde */

result = BDlI _Set Byt e(0x000B, 0x6B); /* MODE: Wite twice, first is ignored */
result = BDl _Set Byt e(0x0038, 0x03); /* MXAR Enable AL6E A17E (256kByte) */
result = BDI _SetByte(0x0037, 0x40); /* WNDEF: enabl e program w ndow */

Erase all flash 8 sectors. The two chips are always accessed at the same time.

result = BDlI _Fl ashEraseHC12(0x00000, 0);
result = BDI _Fl ashEr aseHC12( 0x08000, 0);
result = BDl _Fl ashEraseHC12(0x10000, 0);
result = BDl _Fl ashEraseHC12(0x18000, 0):
result = BDI _Fl ashEr aseHC12( 0x20000, 0);:
result = BDl _Fl ashEr aseHC12( 0x28000, 0);
result = BDI _Fl ashEr aseHC12( 0x30000, 0);
result = BDl _Fl ashEraseHC12(0x38000, 0):

Now we program and verify some part of the flash memory.

result = BDlI _FlashWiteBl ock(0x08000, 4096, dataBuffer, &errorAddr);
result = BDI _FlashWiteBl ock(0x18000, 4096, dataBuffer, &errorAddr);
result = BDl _VerifyBl ock(0x08000, 4096, dat aBuffer, &errorAddr);
result = BDl _VerifyBl ock(0x18000, 4096, dataBuffer, &errorAddr);

We can also program a S-record file into the flash

BDI _FlashWiteFile("extflash.sss", &errorAddr);
BDI _VerifyFile("extflash. sss" &errorAddr);

resul t
resul t
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2.7.1.4. Working in debug mode

If the bdiAccess library should be used for other tasks than flash programming, e.g. downloading
and executing a program, it's best to keep the BDI firmware in debug mode. After power-up of the
BDl it is in debug mode until a call to the function BDI_FlashSetupHC12() is made. In debug mode,
the following things are different:

o Toreset/ init the target, the function BDI_TargetStartup() must be used.

o The initialization list used for the BDI_TargetStartup() function must setup the final
memory map. This because the BDI reads back information from the target register file
after processing this initialization list. For examples, the BDI knows where the EEPROM
is mapped and uses automatically the appropriate programming algorithm.

o For a HC812A4 device, the BDI detects if paging is active for external memory and
handles the page register automatically.

¢ Address translation for paged external memory is different than in programming mode.

¢ The normal memory write functions can be used to write to the internal EEPROM.

Paging in debug mode:
For HC12 targets the BDI handles Code and Data paging automatically (e.g. for the HC812A4).
The debugger uses always logical (24bit) addresses. The BDI automatically writes to the

appropriate page register before accessing the target memory.

The BDI assumes the following structure of the address:

8 bit 8 bit 16 bit
|  <notused> | page number | address |
address The value in this field must point into the appropriate page window (e.g.

0x8000 to OxBFFF for program page addresses). Based on this part of
the address, the BDI can select the proper page window (Code, Data or
Extra window).

page number The page number that will be written to the appropriate page register.
<not used> The upper 8 bits of the 32 bit address value should be zero.

After the BDI has processed the initialization list, it reads back information about the paging
(enabled or disabled, position of Extra window). Because of this behavior, the initialization list must
setup the final memory map.

Example for a HC812A4 target:

static BDI _InitTypeT initList][] = {
{BDl _I NI T_CPU12_WWB, 0x0012, Ox11 }, // INITEE: Map EEPROM t o 0x1000
{BDI _INIT_CPU12 WVB, Ox00F1, 0x00 }, // EEPROT: Unprotect all EEPROM bl ocks
{BDI _I NI T_CPU12_WWB, 0x000B, Ox6B }, // MODE: Special Exp. Wde Mde
{BDI _INIT_CPUL2_WWB, 0x000B, 0x6B }, // MODE: Wite twice, first is ignored
{BDl _I NI T_CPU12_WWB, 0x0038, 0x03 }, // MXAR Enable Al6E Al7E (256kByte SRAM
{BDI _INIT_CPU12 WWB, 0x0037, 0x40 } // WNDEF: enabl e program w ndow

b

/* reset and init target */

result = BDl _Target Startup(100,
0x08000001, // SRAM=0x0800, REG=0x0000, HC812A4, 8Mz
sizeof initList / sizeof initList[O],
initList);
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2.7.1.5. Unsecuring a HCS12 device

Newer HCS12 devices (e.g. HC9S12DP256 mask set 1K79X) support unsecuring the chip via
BDM. The latest BDI firmware supports this feature. With the following call to BD/_TargetStartup()
you can trigger this unsecuring sequence. This call has no effect if the device is not secured.

static BDl _InitTypeT initUnsecure[] = {
{BDI _INIT_CPUL2 WWB, 0x0110, 0x49 }, /* ECLKDI V: EEPROM divider for 16Miz */
{BDI _INIT_CPUL12_WWB, 0x0100, 0x49 } /* FCLKDI V: Flash divider for 16Miz */
s

/* trigger unsecure sequence */

result = BDl _Target Startup(100,
(BDI _CPU_MZ9S12D256 << 8) | 6, /* D256, BDM 8MHz */
si zeof initUnsecure / sizeof initUnsecure[0],
i nitUnsecure);

In the case that the device is secured but flash and EEPROM are erased, the above sequence has
also no effect. To bring the device in the unsecured state, erase block 0 of the flash:

result = BDlI _Fl ashSet upHC12( BDI _CPU MZ9S12D256,

BDl _STAR12_ FLASH,

16,

0x40000,

0x800) ;
result = BDl _Set BdnSpeed(6) ;
result = BDlI _Target Reset();
result = BDI _Set Byt e(0x0010, 0x00); /* INNTRM Map RAMto 0x0000 */
result = BDl _Set Byt e(0x0100, 0x49); /* FCLKDIV: dock divider for 16MHz */
result = BDlI _Set Byt e(0x0103, 0x00); /* FCNF:. select flash block 0 */
result = BDlI _Set Byt e(0x0104, OxFF); /* FPROT: disable flash protection */
result = BDl _Fl ashEraseHC12(0x3C8000, 0x10000); /* erase 64k flash block 0 */

Unsecuring a S12XE device:

static BDI _InitTypeT initUnsecS12XE[] = {
{BDI _I NI T_CPU12_WWB, 0x0100, 0x03 } /* FCLKDIV: clock divider for 4 MHz */

/* trigger unsecure sequence */

result = BDl _Target Startup(100,
(BDlI _CPU S12XE << 8) | 20, /* S12XEP, BDM 2 Mtz */
si zeof initUnsecS12XE / sizeof initUnsecS12XE 0],
i nitUnsecS12XE);

In the case that the device is secured but flash is completely erased, the above sequence has also
no effect. To bring the device in the unsecured state, erase block 0 of the flash.
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2.7.2. Programming the ColdFire Flash Module (CFM)

To erase and program the ColdFire Flash Module (CFM) you have to access it via the backdoor
address (IPSBAR + 0x04000000). This backdoor address has to be used for erase and program
commands. Before you can erase/program the CFM, the CFM Clock Divider needs to be setup via
an init list entry. Check the MCF5282 user’s manual about how to setup the CFMCLKD.

WARNING:

For proper program and erase operations, it is critical to set fcLk between 150 kHz and 200 kHz.
Array damage due to overstress can occur when fCLK is less than 150 kHz. Incomplete
programming and erasure can occur when fCLK is greater than 200 kHz.

The following example shows how to erase/program the the whole flash of aMCF5282. Please
notice the use of 0x44000000 as flash base address even the flash is mapped to 0xf0000000.
Also the S-Record file you would like to program has to be mapped to 0x44000000.

#defi ne MCF5282_CLOCK 64000000
#def i ne MCF5282_WORKSPACE 0x20000000

static BDl _InitTypeT ncf5282lnitList[] = {

{BDI _I NI T_MCF_WCREG 0xCO05, 0x20000001}, // RAMBAR: SRAM at 0x20000000
{BDlI _I NIl T_MCF_WML6, 0x40140000, Ox00O0E }, I/ WCR : Disable watchdog

{BDl _I NI T_MCF_WML6, 0x40120000, 0x2000 }, /1 SYNCR : Speed-up PLL to 64MHz
{BDI I NI T_MCF_DELAY, O, 10 }, /1 Delay after changing the PLL
{BDI _I NI T_MCF_WCREG, 0xC04, 0xF0000121}, // FLASHBAR Flash at Oxf 0000000
{BDI _I NI T_MCF_WWB, 0x401D0002, 0x54 }, /1 CFMCLKD: Ok divider for 64MHz
{BDl _I NI T_MCF_WvB2, 0x401D0010, 0x00000000}, // CFMPROT: disable protection

s

result = BDlI _Target Startup(O,
MCF5282_CLOCK,
sizeof ncf5282InitList / sizeof ncf5282lnitList[0],
ncf 52821 nitList);
result = BDI_Fl ashSet Type(BDI _FLASH CFM 0x40000, 0, 32, MCF5282_ WORKSPACE) ;
result = BDl _Fl ashErase(BDl _ERASE BLOCK, 0x44000000);
result = BDI _Fl ashErase(BDI _ERASE BLOCK, 0x44040000);
result = BDl _FlashWiteFil e("nb282cf m sss", &errorAddr);

It is also possible to erase only one page:

result = BDl _Fl ashErase(BDl _ERASE SECTOR, 0x44040800);
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2.7.3. Programming the MAC7100 Flash Module (CFM32, CFM16)

To erase and program the MAC7100 Program Flash Module (CFM32) you have to access it via the
programming interface address (OxFC100000). This programming interface address has to be
used for erase and program commands. Before you can erase/program the Program or Data Flash
module, the CFM Clock Divider needs to be setup via an init list entry. Check the MAC7100 user’s
manual about how to setup the CFMCLKD. Keep in mind that the input frequency for the flash
module is the IP clock with a frequency of 2 fsys. If for example the system clock is 8 MHz, the
clock input to the flash is 4MHz and the correct value for CFMCKLD is 19 (0x13).

WARNING:

For proper program and erase operations, it is critical to set fcLk between 150 kHz and 200 kHz.
Array damage due to overstress can occur when fCLK is less than 150 kHz. Incomplete
programming and erasure can occur when fCLK is greater than 200 kHz.

The following example shows how to erase/program the the whole program flash of a MAC7111.
Please notice the use of 0XFC100000 as flash base address even the flash is mapped to
0x00000000 or 0x20000000. The system frequency is 8MHz (default on MAC7100EVB).

Also the S-Record file you would like to program has to be mapped to 0xFC100000.

#defi ne MAC7100_WORKSPACE 0x40000000

static BDI _InitTypeT mac7100lnitList[] = {

{BDl _INIT_ARM GPR, 8008, 0x40000000}, // Save debug PC in internal SRAM
{BDI _INIT_ARM WV32, OxFCOF0010, 0x00000000}, // CFMPROT : disable protection
{BDI _INIT_ARM WVB, OxFCOF0044, 0x00 }, /1 CFMDFPROT: disable potection
{BDI _I NI T_ARM WVB, OxFCOF0002, 0x13 }, I/ CFMCLKD : 4.0 MHz I P clock

s

result = BDl _Target Startup(
100, /1 100ms reset tine
(1 << 16) | (13 << 8) | 5, // big endian, MAC7100, 500kHz JTAG cl ock
si zeof mac7100InitList / sizeof mac7100lnitList [O],
mac7100I ni t Li st);

result = BDI _Fl ashSet Type(BDI _FLASH CFM32, 0x80000, 0, 32, MAC7100_WORKSPACE);
result = BDl _Fl ashErase(BDl _ERASE BLOCK, 0xFC100000); // nmass erase
result = BDl_FlashWiteFile("nmc7100cfm sss", &errorAddr);

It is also possible to erase only 4k pages:

resul t
resul t

BDI _Fl ashEr ase(BDI _ERASE_SECTOR, 0xFC101000);
BDI _Fl ashEr ase( BDI _ERASE_SECTOR, 0xFC102000) :
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2.7.4. Programming the ADuC7020 Flash Memory

The following example shows how to erase and program the internal flash of the ADuC7020.

#def i ne ADUC7020_WORKSPACE 0x00010020

static BDl _InitTypeT initList ADUC7020[] = {
{BDI _INIT_ARM WGPR, 8006, 300 }, /1 delay after rel easing reset
{BDI _I Nl T_ARM WGPR, 8008, 0x00010000}, // Set save debug PC to internal SRAM
{BDI _I NI T_ARM WCPSR, O, 0x000000D3}, // CPSR: set superviser node

b

/* reset and init target */

result = BDl _Target Startup(100, // 100ns reset tine
1, /1 little endian, ARWTDM, 16 Miz JTAG
si zeof initListADUC7020/sizeof initListADUC7020 [0],
i ni tLi st ADUC7020);

/* setup flash type */

result = BDlI _Fl ashSet Type(BDlI _FLASH ADUC7000,
0x10000,
0!
16,
ADUC7020_WORKSPACE) ;

/* erase flash sector by sector */

for (sector = 0x80000; sector <= 0x8F600; sector += 0x200) {
result = BDl _Fl ashEraseSector(sector);

}

R

/* erase whole chip */
result = BDl _Fl ashErase(BDl _ERASE CH P, 0x80000);

[* programverify froma file */
result = BDI _FlashWiteFil e("aduc7020. sss", &errorAddr);
result = BDl _VerifyFile("aduc7020. sss", &errorAddr);
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2.7.5. Programming the ST STA2051 Flash Memory

The following example shows how to erase and program the internal flash of the STA2051.
The second BDI_TargetStartup() maybe necessary when the code stored previously n the flash
puts the devise in a state where programming with target algorithm fails.

#def i ne STA2051_WORKSPACE 0x20000000

static BDl _InitTypeT initListSTA2051[] = {
{BDI _INIT_ARM WGPR, 8006, 300 }, /1 delay after rel easing reset
{BDI _I Nl T_ARM WGPR, 8008, 0x20000000}, // Set save debug PC to internal SRAM
{BDI _I NI T_ARM WGPR, 15, 0x00000000}, // Set PC to 0x00000000
{BDI I NI T_ARM WCPSR, O, 0x000000D3}, // CPSR: set superviser node
b

/* reset and init target */

result = BDl _Target Startup(500, // 500ns reset tine
2, /Il little endian, ARMFTDM , 8 WMHz JTAG
si zeof initListSTA2051 / sizeof initListSTA2051[0],
i nitListSTA2051);

/* setup flash type */
result = BDlI _Fl ashSet Type(BDI _FLASH STA2051,
0x20000,
01
32,
STA2051 WORKSPACE) ;

/* erase flash */

result = BDlI _Fl ashEraseSect or (0x0000001f); // erase BOFO - BOF4
result = BDI _Fl ashEraseSect or (0x00000020); // erase BOF5
result = BDlI _Fl ashEraseSect or (0x00000040); // erase BOF6
result = BDlI _Fl ashEraseSect or (0x00000080); // erase BOF7
result = BDl _Fl ashEraseSect or (0x00030000); // erase B1FO - BlF1

/* reset target again if old flash code causes progranmm ng error */

result = BDl _Target Startup(500, // 500ns reset tine
2, /Il little endian, ARMFTDM , 8 WHz JTAG
si zeof initListSTA2051 / sizeof initlListSTA2051[0],
i nitLi st STA2051);

/* programverify froma file */
result = BDl _FlashWiteFil e("sta2051 256k. sss", &errorAddr);
result = BDl _VerifyFile("sta2051 256k. sss", &errorAddr);
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2.7.6. Programming the ST ST30F774 Flash Memory

The following example shows how to erase and program the internal flash of the ST30F774.

#def i ne ST30F_WORKSPACE 0xA0000000

static BDl _InitTypeT initListST30F774 [] = {
{BDI _INIT_ARM WGPR, 8009, 1 }, /! TRST driver type is push-pull
{BDlI _I Nl T_ARM WGPR, 8007, 2 }, I/ Special ST30 reset sequence
{BDI _I NNT_ARM WGPR, 8006, 1000 }, // Delay for 1000 us after TRST/RST
{BDI _I NNT_ARM WGPR, 8008, 0xA0000000}, // Set save debug PC to internal SRAM
{BDI _I NN'T_ARM WGPR, 15, 0x00000000}, // Set PC to 0x00000000
{BDlI _I Nl T_ARM WCPSR, 0, 0x000000D3}, // CPSR set superviser node

b

/* reset and init target */

result = BDl _Target Startup(100, // 100ns reset tine
2, /[l little endian, ARWWTDM, 8 M1z JTAG
si zeof initListST30F774/ sizeof initListST30F774 [0],
i ni tListST30F774);

/* setup flash type */

result = BDl _Fl ashSet Type(BDI _FLASH ST30F,
0x80000,
0!
32,
ST30F _WORKSPACE) ;

/* erase flash */

result = BDlI _Fl ashEraseSect or (0x00000fff); // erase BOFO - BOF1l1l

[* programverify froma file */
result = BDI _FlashWiteFile("st30f 512k.sss", &errorAddr);
result = BDl _VerifyFile("st30f 512k.sss", &errorAddr);
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2.7.7. Programming the Atmel AT91SAM7Sxx Flash Memory

The BDI supports programming of the Atmel AT91SAMYS internal flash. Before using any flash
function it is important that the MC_FMR is programmed with the correct values for FMCN and
FWS. This can be done via the initialization list.

The BDI supports erasing a page or the complete flash memory.

The following example shows how to erase and program the internal flash of the AT91SAM7S64.

E

st

(9]

T_ARM VB2,
T_ARM W/B2,
T_ARM W/B2,
T_ARM DELAY,
T_ARM WVB2,
T_ARM DELAY,
T_ARM WVB2,
T_ARM DELAY,
T_ARM WGPR,
T_ARM W/B2,

vslusNoelvsNuslvsNoshosNusNoo Ry
QQQQQQQQQQ
——————————m
z2z2z2zz2zz2zz2zz22

e e e e e e e e N )

0;

OXFFFFFC2C,

01

OXFFFFFC30,

0;
8005,

OxFFFFFF60,

/* reset and init target */

resul t

/* setup flash type */
BDI _Fl ashSet Type(BDI _FLASH AT91SAM/S,

result =

/* erase all */
result =

= BDI _Target Startup(100,

10, [//
si zeof

InitTypeT initLi stAT91SAMIS[] = {
OxFFFFFD44,
OxFFFFFDO8,
0xFFFFFC20,

0x00008000},
0xA5000001},

0x00000601},
20

20
20

e
0x00000001},
0x00300100},

i ni tLi st AT91SAM/S);

0x10000,
0;
32,

OXFFFFFFFF) ;

[* program verify froma file */

}
0x10480A0E} ,
b
0x00000007},

/
/

~~
~~

~

/
/

// 100ns reset tine
little endi an,
i nitLi st AT91SAM/S/ si zeof

BDI _Fl ashErase(BDI _ERASE CHI P, 0x00100000);

ARM/TDM ,

Di sabl e wat chdog

Enabl e user reset

CKGR_MOR: Enabl e Main Gsci
CKGR_PLLR: 96. 1Mtz
PMC_MCKR: MCK = PLL/ 2=48Mz

Set new JTAG clock to 16 MHz
MC FMR FWB=1, FMCN=48

10kHz JTAG
initLi st AT91SAMZS[ 0],

/1 AT91SAM7 S64K
/1 64K

result = BDI _FlashWiteFil e("sanvs_64k. sss", &errorAddr);
result = BDl _VerifyFile("san7s_64k. sss" &errorAddr);
bdiacc.doc ©ABATRON AG Version 1.49



BDI Interface Library

2.7.8. Programming the MPC55xx Internal Flash Memory

The BDI supports programming of the MPC55xx internal flash (H7F).
Before you can erase/program the H7F, make sure the system frequency is greater than 25 MHz
and the lock bits are set appropriate. For best performance, use MEMACCES NEXUS.

The following example shows how to erase and program some blocks of the of the MPC5554

internal flash memory.

static BDl _InitTypeT initList5554[] = {
{BDI _INIT_P55 WSPR, 8007, 100}, /| \Wake-up del ay 100 ns
{BDI _I NI T_P55 WSPR, 8004, 1}, /1l Menory access via Nexus
{BDI _INIT_P55_WILB, OxFFF0058A, OxFFFO003F}, // Bridge B: iIMB, --I1-G
{BDI _INIT_P55 WILB, OxC3F0058A, O0xC3F0003F}, // Bridge A IMB, --I1-G
{BDI _INIT_P55 WILB, 0x4000048A, 0x4000003F}, // Int.SRAM 256KB, --1-G
{BDI _I NI T_P55_WILB, 0x0000078A, 0x0000003F}, // Flash 16MB, --1-G
{BDI _INIT_P55_FILL, 0x40000000, 0x10000 , Il init ECC- SRAM
{BD _I NI T_P55_WvB2, OxC3F80000, 0x01000000}, // FMPLL_SYNCR fsys = 48MHz

/1 Lock/ Unl ock Fl ash Bl ocks for Erase/Programing

{BDI _INIT_P55 Wv32, O0xC3F88004, OxAl1A11111}, // FLASH LMLR : unl ock register
{BDI I NI T_P55 WvB2, OxC3F88004, Ox001CFFFF}, // FLASH LM.R : 1 ock/unl ock
{BDI _I NI T_P55 WvB2, OxC3F8800C, 0xC3C33333}, // FLASH SLMLR unl ock register
{BDI _I NI T_P55_WMB2, OxC3F8800C, OxO001CFFFF}, // FLASH SLMLR | ock/unl ock
{BDI _INIT_P55 Wv32, O0OxC3F88008, 0xB2B22222}, // FLASH HLR unl ock register
{BDI I NI T_P55 WvB2, OxC3F88008, OxOFFFFFFO}, // FLASH HLR I ock/ unl ock

b

static int Progranb554(void)

{

i nt result;
DWORD er r or Addr ;

/* reset and init target */

resul t

/* setup flash programing
BDI _Fl ashSet Type(BDl _FLASH H7F,

result =

= BDI _Target Startup(100,
(0<<8) |
si zeof

[/ 100ns reset tine

3;

initLi st5554);

*/

InitList5554 / sizeof

/1 MPC5554, 8 Mz JTAG cl ock
i nitList5554[0],

0x80000,
32, /'l page size is 32
32,
0x40001000); // workspace in internal SRAM
if (result != BDI _CKAY) return result;
/* erase flash */
printf("erasing ... ");
if (result == BDI _CKAY) result = BDI _Fl ashErase(BDI _ERASE M D, 0x00000003);
if (result == BDI_OKAY) result = BDI _Fl ashErase( BDI _ERASE_HI GH, 0x0000000F) ;
printf((result == BDl _OKAY) ? "passed\n" “failed\n");
if (result !'= BD _OKAY) return result;

printf(" programTlng ")
= BDI FlashWi t eBi nary("

resul t E: / t enp/ dunp512k. bi n", 0x00040000, &error Addr);
printf((result == BDl _OKAY) ? "passed\n" "failed\n");
if (result !'= BDI _CKAY) return result;

printf(" ver|f| ng.
result
printf("passed\n");

return result;
} /'* Progranb554 */

")
= BDI _Veri fyB| nary( E: /t enp/ dunp512k. bi n"

0x00040000, &errorAddr);
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