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This application note describes how to use the wild register function and illustrates how to use it with the sample

code.
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1 Introduction

This application note describes how to use the wild register function.

This note describes the wild register function and illustrates how to use it with the sample code.

2 Wild Register Function

This chapter describes the wild register function

2.1 Wild Register Function

The wild register consists of 3 wild register data setting registers, 3 wild register address setting registers, a 1-byte
address compare enable register and a 1-byte data test setting register. If addresses and data that are to be modified
are set to these registers, the ROM data can be replaced with modification data set in the registers. Data of up to
three different addresses can be modified.

The wild register function can be used to debug a program after creating the mask and to patch bugs in the program.

2.2 Block Diagram of Wild Register Function
The block diagram of the wild register is shown below. The wild register consists of the following blocks:

m  Memory area block
Wild register data setting register (WRDRO to WRDR2)
Wild register address setting register (WRARO to WRARZ2)
Wild register address compare enable register (WREN)
Wild register data test setting register (WROR)
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= Control circuit block
Figure 1 shows the block diagram of the wild register function.

Figure 1. Block Diagram of Wild Register Function
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2.2.1 Memory Area Block
The memory area block consists of the wild register data setting registers (WRDR), wild register address setting
registers (WRAR), wild register address compare enable register (WREN) and wild register data test setting register
(WROR). The wild register function is used to specify the addresses and data that need to be replaced. The wild
register address compare enable register (WREN) enables the wild register function for each wild register data
setting register (WRDR). In addition, the wild register data test setting register (WROR) enables the normal read
function for each wild register data setting register (WRDR).

2.2.2 Control Circuit Block
This circuit compares the actual address data with addresses set in the wild register address setting registers
(WRAR). If they match, the circuit outputs data from the wild register data setting register (WRDR) to the data bus.
The operation of the control circuit block is controlled by the wild register address compare enable register (WREN).
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2.3 Registers of Wild Register Function

The registers of the wild register function include the wild register data setting registers (WRDR), wild register
address setting registers (WRAR), wild register address compare enable register (WREN) and wild register data test
setting register (WROR).

Register List of Wild Register Function
Figure 2. Register List of Wild Register Function

Wild register data setup registers (WRDRO to WRDR2)

Address bit7 bit6é bit5 bit4 bit3 bit2 bit1 bitd0  Initial value
0F82y WRDRO | RD7 I RD6 [ RD5 | RD4 | RD3 I RD2 I RD1 I RDO IOOOOOOOOB
0F85y  WRDRH1 RW RW RW RW RW RW RW RW

OF88;; WRDR2

Wild register address setup registers (WRARO to WRAR2)

Address bit15 biti4 bit13 bit12 bit11  bit10  bit9 bit8  Initial value
0F80y, OF81; WRARO | RA15 I I | | I I I RA8 I 00000000g
0F83y,, OF84,; WRAR1 R/W W R/W R/W RW RW RW RW

bit7 bité bits bit4 bit3 bit2  bitl bit0  Initial value
OF86y, OF87,; WRAR2 RA7 RAO0 | 00000000g

RW RW RW RW RW RW RW RW

Wild register address compare enable register (WREN)
Address bit7 bité bit5 bit4 bit3 bit2 bit1 bit0  Initial value
0076H WREN I k = l Reseived | Reseived | Reseved | EN2 | EN1 | ENO I 000000003
RO/WX RO/WX RO/WO RO/WO RO/WO RW RW RW

Wild register data test setup register (WROR)
Address bit7 bit6 bits bit4 bit3 bit2  bitl bit0  Initial value
0077y WROR [ = - | Resswed [ Reseved | Resened | DRR2 [ DRRT | DRRO | 000000005
RO/WX RO/WX RO/WO RO/WO RO/WO RW RW RW

R/W:  Readable/writable (Read value is the same as write value)
R0/WX: Undefined bit (Read value is "0", write has no effect on operation)
R0/WO0: Reserved bit (Write value is "0", read value is "0")

- Not used

Figure 2 shows all registers of the wild register function. For detailed information, please check Chapter 13 of the
MB95200 series Hardware Manual.

A wild register number is assigned to each wild register address setting register (WRAR) and wild register data
setting register (WRDR).

Table 1. Numbers Corresponding to Wild Register

Wild register number UL TSt a(?,\(lig;ss)setup ESET Wild register data setup register (WRDR)
0 WRARO WRDRO
1 WRAR1 WRDR1
2 WRAR2 WRDR2
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2.3.1

Wild Register Data Setting Registers (WRDRO to WRDR2)
The wild register data setting registers (WRDRO to WRDR2) use the wild register function to specify the data to be

amended.
Table 2. Functions of Bits in WRDR
Name Function
WRDRO These bits specify the data to be amended by the wild register function.
These bits are used to set the amendment at the address assigned by the wild register
o bit7 t0 bit0 add_ress setting register (WRAR). Data is valid at an address corresponding to one of the wild
register numbers.
The read access to one of these bits is enabled only when the data test setting bit in the wild
WRDR2 register data test setting register (WROR) corresponding to the bit to be read is set to “1”.

Wild Register Address Setting Registers (WRARO to WRAR?2)
The wild register address setting registers (WRARO to WRAR?2) set the address to be amended by the wild register

function.
Table 3. Functions of Bits in WRAR
Name Function
WRARO These bits set the address to be amended by the wild register function.
bit15 These bits are used to set the address to be assigned to amendment data. The address is
WRAR1 to bit0 specified according to the wild register number corresponding to a wild register address
setting register.
WRAR2

WwWw.Cypress.com
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2.3.3 Wild Register Address Compare Enable Register (WREN)

The wild register address compare enable register (WREN) enables/disables the operations of the wild register
function using their respective wild register numbers.

Table 4. Function Description of WREN

Bit name Function

These bits are undefined.

bit7,
bit6 Undefined bits When these bits are read, they always return "0".
i
Writing values to these bits has no effect on the operation.
bits These bits are reserved.
to Reserved bhits When these bits are read, they always return "0".
bit3 Always set these bits to "0".

These bits enable/disable the operation of the wild register.
ENO corresponds to wild register number 0.

ENL1 corresponds to wild register number 1.

EN2 corresponds to wild register number 2.

Writing "0": disables the operation of the wild register function.
Writing "1": enables the operation of the wild register function.

bit2 EN2, EN1, ENO:

to Wild register address compare
bit0 enable bits

2.3.4 Wild Register Data Test Setting Register (WROR)

The wild register data test setting register (WROR) enables/disables reading from the corresponding wild register
data setting register (WRDRO to WRDR2).

Table 5. Function Description of WROR

Bit name Function
bit7 These bits are undefined.
i/, . . .
bit6 Undefined bits When these bits are read, they always return "0".
i
Writing values to these bits has no effect on the operation.
bit5 These bits are reserved.
to Reserved bits When these bits are read, they always return "0".
bit3 Always set these bits to "0".
These bits enable/disable the normal reading from the corresponding data setting
register of the wild register.
DRRO enables/disables reading from the wild register data setting register
(WRDRO).
) DRR2, DRR1,DRRO: . . . . . .
bit2 ) ] DRR1 enables/disables reading from the wild register data setting register
) Wild register data test WRDR1
to bitd S ( )-
setting bits DRR2 enables/disables reading from the wild register data setting register
(WRDR2).
Writing "0": disables reading.
Writing "1": enables reading.
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3 Software Configuration of Wild Register

This chapter describes the software setting procedure for the wild register function

3.1 Setting Procedure for Wild Register Function

Prepare a special program that can read the value to be set in the wild register from external memory (e.g. EEPROM
or FRAM) in the user program before using the wild register function. The setting method for the wild register is

shown below.

This section does not include information on the method of communications between the external memory and the

device.

Write the address of the built-in ROM code that will be modified to the wild register address setting register
(WRARO to WRAR?2).

Write a new code to the wild register data setting register (WRDRO to WRDR?2) corresponding to the wild register
address setting register to which the address has been written.

Write “1” to the EN bit in the wild register address compare enable register (WREN) corresponding to the wild
register number to enable the wild register function represented by that wild register number.

Table 6 shows the register setting procedure for the wild register function.

Table 6. Register Setting Procedure for Wild Register

Step Operation Operation example
Read replacement data from a peripheral Suppose the built-in ROM code to be modified is at the address
1 function outside through a certain FO11H and the data to be modified at "B5H" and There are three
communication method. built-in ROM codes to be modified
Write the replacement address to a wild . . . _
2 register address setting register (WRARO V?leRtAvglf Iegls\t,skidgge_s ° s)etup registers (WRARO = FO11H,
to WRAR?2). T o
Write a new ROM code (replacement for . . . _
3 the built-in ROM code) to the wild register \?\féglslw_"d r(\e,s:;tDelrQ(zja_ta )setup registers (WRDRO = BSH,
data setup register (WRDRO to WRDR2). 4 A
Setting bit 0 of the address compare enable register (WREN) to
"1" enables the wild register function of the wild register number
Enable the EN bit in the wild register 0. If the address matches the value set in the wild register
4 address compare enable register (WREN) address setting register (WRAR), the value of the wild register
corresponding to the wild register number data setting register (WRDR) will replace the built-in ROM code.
of the wild register function used. When replacing more than one built-in ROM code, enable the
related EN bits in the wild register address compare enable
register (WREN) corresponding to respective built-in ROM codes.

3.2 Software Setting Flow
To operate the wild register function, the following settings are required.

Choosing a wild register number(0, 1, 2)

Writing an address to WRARX

Writing a new code into WRDRXx

Setting WREN to enable the wild register function
The wild register function will modify code specified if the address matched the setting address

WwWw.Cypress.com

Document No. 002-05326 Rev.*B



http://www.cypress.com/

O

==2% CYPRESS

Embedded in T
mbedded in Tomorroi F2MC-8FX Family MB95200H/210H Series Wild Register Function

3.3 Example Code
The example codes describe how to use the wild register to replace the ROM data at a specified address.

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

/*the example code set modified address and modified data
= c081H, WRDR2 = 0x66, choose wild register number 2

/*WRAR2 = ,
***********************************************************************/

#include "mb95200.h"

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

NAME : wvSysInit ()
FUNCTION: Initialize wild register. Choose WRAR2 work
***********************************************************************/

void vSysInit (void)

{

WRAR2 = 0xCO081; //ROM ADDL address = 0xC081
//be modified data = 0x66

WRDR2 = 0x66;
//enable wild 2

WREN EN2 = 1;
WROR DRR2 = 1; //enable reading

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

NAME : main ()
FUNCTION: Main loop, modified PDRO = 0x66

***********************************************************************/
void main (void)

{
vSysInit (); //initialize functioen

#pragma asm
jmp 0xC080 //Jump ‘to 0xC080

#pragma endasm
while (1) //main loop
{

#pragma asm
.SECTION Test, CODE, Locate = 0xC080

MOV A, #44H
MOV 0x00, A
//setting PDR0=0x44, but it will be modified 0x66
#pragma endasm

asm ("\tNOP");

Note: The full example code is referred to the project. The project name is Wild_Register.

WWW.Cypress.com Document No. 002-05326 Rev.*B
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3.4 Software Debug Environment

Figure 3 shows how to set a specified address and amendment data by the wild register.

The software set and debugs flow.
Initialize wild register: WRAR2 = 0xC081 (modified address), WRDR2 = 0x66 (modified data).

In main loop, address OxCO081 is set to Prot0 = 0x44.

Enter running, the wild register set Prot0 = 0x66 when the address is OxC081.

Figure 3. Environment of Debug

23: WEARHZ = 0xCO; S /ROM ADDH
3 COF&: 04CO nov L, #C0
COFC: &610FG6 nov =% wrarhZ &
24: WEARLZ = 0Ox81; J/ROM ADDL address = COS1H
3 COFF: 0451 Hov A, #51
ClOl: sl0FE7 nov By wrarlZ, i
25 WEDRZ = OxE6; S/modified data = 66
3 Clod: 0466 Hov A, #66
ClO6: 610F3& nov =Yy wrdrz A
26: WREN ENZ = 1: Jienable wild 2
I c1ng: ALTe SETE 4 wren:02
a7 WEOR_DEEZ = 1: fienable reading
%) ClOB: 4477 SETE Y wror:l:z
28
29: 1
2% c1om: 20 EET
303
R T A N i
32 Hame: main () :
33 Function: wain loop, modified PDRO = Ox66;
o - — — ————— === = — — — Y — — N 7
35:
36: woid main(woid)
37
3a:
39: viysInit(); Jfinitial funciton
5,} ClOE: 31COF4 CALL YwiysInit
401
41: #pragqua asm
42 jup 0xCO50 AAJump to 0xCO&E0
5,} Clll: zZ1CO&0 THE cosa
431 #praquma endasm
44
451
461 whilefl) Jfmain loop
4a7: i
Lt H #pragma ash
49 L SECTION Test, CODE, Locate = OxCOS0
50: mow &, #d4dH
5,} cog0: 0444 Hov A, #44
El: mov _ pdr0,4 ffsetting portl = Oxdd,but nodified Dx66
% Jcoaz: 4500 nov L pdr0,a
52 #pragna endasm
53
54: asm (", ENOFP™) ; ffdelay timer
2% cosd: o0 ofi)]
55
I H 3
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52

Typical Hardware Connection Example

This chapter describes the hardware interface of the wild register

Typical Hardware Connection
Shown below is a typical hardware connection example applied when using the wild register function.

Figure 4. Typical Hardware Connection Example

E2PROM
(Stores correction program)

SO SIN
S| SOT MB95200H/210H series

SCK SCK

Note: It is recommended using this circuit when the MB95200 is connected to EEPROM.

Operation Flow
The circuit operate flow when MCU connect to EEPROM.

MCU read EEPROM data

Copy EEPROM data to wild register
Enable wild register

Modified data

Firmware Consist
Need to consist below firmware.
EEPROM : Modified address for the wild register
Modified data for the wild register

MB95200 : Communication interface with EEPROM
Wild register module initialization function

Notes on using Wild Register

The chapter describes the precaution for the wild register

Wild Register Applicable Addresses

The wild register is applicable to all addresses in the address space except "0078H". As address "0078H" is used as
a mirror address for the register bank pointer and direct bank pointer, this address cannot be patched.

Notes on Software

Before the wild register function is used to debug a program that has been created the mask and to patch bugs in the
program, the external memory communication interface in MB95200 original Firmware should be secured, so that the
MB95200 can read the specified address and data to be modified from external memory (such as EEPROM or
FRAM) and then set the wild register.

WWW.Cypress.com Document No. 002-05326 Rev.*B 9
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Additional Information
For more information on Cypress microcontrollers, visit the following website

www.cypress.com/documentation/application-notes/mb95200-wild-register
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A Appendix
A.1  Sample Code
A.1.1 Project Name: Wild_Register
NAME Wild_Register
FUNCTION: the example code set the built-in ROM code to be modified in the address
0xC081 and the data to be modified to "0x66".
main.c

#include "mb95200.h"

~

NAME
FUNCTION:

vSysinit ()

Initialize wild register. Choose WRAR2 work

Fkkkdkk * * Kk kkkok *

void vSysinit (void)

* Kkkkkkk /

/IROM ADDL address = 0xC081

{
DDRO = Oxff; /[P0 output
PDRO = 0Oxff; //port0 setting 0
WRAR2 = 0xC081;
WRDR2 = 0x66; /Imodified data = 0x66
WREN_EN2 =1; /lenable wild register 2
WROR_DRR2 =1, /lenable reading

}

NAME main ()

FUNCTION: Main loop, modified PDRO = 0x66

void main (void)

{
vSysinit ();

#pragma asm
jmp
#pragma endasm

0xC080

aaaaa/

/linitialize function

//jump to 0xC080

WwWw.Cypress.com
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while (1)
{

#pragma asm

.SECTION
MOV A, #44H
MOV  0x00, A

/Imain loop

Test, CODE, Locate = 0xC080

[/setting port0 = 0x44, but will be modified to 0x66 by wild register

#pragma endasm

asm ("\INOP");

—

/ldelay timer

Document No. 002-05326 Rev.*B
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