
 
 
 

 
The following document contains information on Cypress products. The document has the series 
name, product name, and ordering part numbering with the prefix “MB”. However, Cypress will 
offer these products to new and existing customers with the series name, product name, and 
ordering part number with the prefix “CY”. 
 
How to Check the Ordering Part Number 
1. Go to  www.cypress.com/pcn. 
2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click 

Apply. 
3. Click the corresponding title from the search results. 
4. Download the Affected Parts List file, which has details of all changes 
 
For More Information 
Please contact your local sales office for additional information about Cypress products and 
solutions. 
 
About Cypress 
Cypress is the leader in advanced embedded system solutions for the world's most innovative 
automotive, industrial, smart home appliances, consumer electronics and medical products. 
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable, 
high-performance memories help engineers design differentiated products and get them to market 
first. Cypress is committed to providing customers with the best support and development 
resources on the planet enabling them to disrupt markets by creating new product categories in 
record time. To learn more, go to www.cypress.com. 
 

http://www.cypress.com/pcn
http://www.cypress.com/


 

www.cypress.com Document No. 002-05257 Rev. *C 1 

AN205257 

FR, MB91460, Emulation Ram Extension Board Usage 

  

There are several MCU of MB91460 series coming along with external bus interface. The intention of the EMA-

MB91V460A-200/-210 board is to emulate external memory (Flash or RAM) until the final target hardware including 

the external memory is available. 
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1 Introduction 

There are several MCU of MB91460 series coming along with external bus interface.  

The intention of the EMA-MB91V460A-200/-210 board is to emulate external memory (Flash or RAM) until the final 
target hardware including the external memory is available. 

This Application Note describes the usage of the EMA-MB91V460A-200/-210 board with the Softune Workbench IDE. 

 

2 Integration in Softune Workbench 

This chapter explains the necessary steps to activate the RAM extension board in Softune Workbench projects. 

2.1 Integration steps 

1. Setup EMA-xxx boards according to the Users Manual 

  

Note: 

Ensure that S301-2 is set to ‘OFF’ on EMA-MB91V460A-00x  board. 
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2.1.1 Using procedure f i le  

 
1. Copy the eme_csx.prc file into the ‘prc’ project folder. The file can be downloaded from the website  

2. Setup used CS for final external memory, e.g. in start91460.asm 

3. Start debug session and activate external memory emulation in ‘Setup" - "Debug environment’" 

4.   Set breakpoint in main() and execute until main() 

5.   Execute eme_csx.prc via command window to activate RAM extension board memory 

6. Debug the application 

2.1.2 Insert  Memory sett ings into source Code  

 
1.    Setup used CS for emulation RAM, e.g. in start91460.asm 

2. Debug the application 

 

2.2 Hardware setup  

To setup the EMA-MB91V460A-200/-210 together with the EMA-MB91V460A-00x or EMA-MB91FV460B-00x refer to 
the User's Manual of these boards. 

Ensure that the correct memory size and access width is selected at the EMA-MB91V460A-200/-210 board.  

 

 

Note: 

Ensure that S301-2 is set to ‘OFF’ on EMA-MB91V460A-00x board. 
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FR, MB91460, Emulation RAM Extension Board Usage 

www.cypress.com Document No. 002-05257 Rev. *C 3 

2.3 Softune Workbench Project Preparation 

2.3.1 Procedure f i le:  eme_csx.prc  

Copy the procedure file eme_csx.prc into the ‘PRC’ folder of your Softune Workbench workspace / project.  This file 
is required in the debug session.  

As the finally used memory might have different access times, the setup of the CS for the EMA-MB91V460A-200/-
210 memory is done via the procedure file.  

After the bus interface is initialised in the application (e.g. after execution of the start91460.asm) the procedure file 
needs to be executed. 

2.3.2 Bus Interface sett ings in start91460.asm  

The memory on the EMA-MB91V460A-200/-210 board shall replace the final memory. Using the procedure file, the 
settings for the CS can be set according to the final memory. 

Using FME initialisation file, start9140.asm, the external bus interface is setup.  

In case the settings for the final memory are unclear following settings need to be done in start91460.asm in order of 
correct prc file execution: 

Chapter 4.8 External Bus Interface in start91460.asm: 

▪ Enable bus interface 

 #set    EXTBUS          ON                 ; <<< Ext. Bus on/off 

▪ Select CS usage 

 #set    CSn             ON                     ; <<< select CS (ON/OFF)  

▪ Enable CS 

 #set    ENACSX          B'xxxxxxxx              ; <<< set CS, ENACSX 

▪ Select memory address area of CS 

 #set    AREASELn        0x xxxx                  ; <<< set start add. for CSn, ASRn 

 
Wait states and CS configuration can already be configured for the final memory. For the EMA-MB91V460A-200/-210 
memory these registers are configured within the prc file. 

Ensure that all required Port Function Registers (PFRx) are set to external bus interface function. 

The EMA-MB01V460A-200/-210 requires following signals: 

▪ RDX 

▪ WEX 

▪ D31 – Dx  (depending on selected bus width) 

▪ A0 – Ax (depending on selected address area) 

 
In start91460.asm file these registers are set in chapter 4.8.10, 4.8.11 and 4.8.12  

 

http://www.cypress.com/


 

FR, MB91460, Emulation RAM Extension Board Usage 

www.cypress.com Document No. 002-05257 Rev. *C 4 

2.3.3 Setup Emulat ion RAM in Softune Workbench Debug session  

 
Start the debug session via ‘Debug / Start Debug’. When debug session is active, select ‘Setup / Debug environment 
/ Debug Environment’ and select tab ‘External memory emulation’.  

Figure 1. Setup external Ram Emulation 

 

 
 

Enable the function using the check box ‘Enable’, select the used CS (Chip select) and memory emulation type (ROM 
or RAM). 

Click on the ‘OK‘ button to apply the changes. 

Figure 2: External Memory Emulation window  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
Leave the debug session. These changes will be stored in the debug files. 

Start debug session again. 

Set a breakpoint after initialisation of external bus interface. (E.g. using FME start91460.asm file, set breakpoint after 
start91460.asm execution) 

Open the Command Window and start the procedure file using following command sequence: 

BATCH PRC\EME_CSx.PRC, <ChipSelect>, <Access Width> 
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 <ChipSelect: 0, 1, 2, 3, 4, 5, 6>     = Chip Select to be emulated 

<Access Width: 8, 16, 32> = External bus data width (8-/16-/32-bit) 

Figure 3 . Command Window usage  

 

 
 

 

The bus interface is now configured to access the memory on the RAM extension board. 
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3 Appendix 

3.1  eme_cs.prc file 

 

 

 

 

 

 

 

 

  

# eme_cs.prc 

# =========== 

# 

# Procedurefile for the FR-Emulator with EMA-MB91V460A-200. 

# The procedure checks reads the configuration Register for 

# external memory emulation 

# set also the external memory emulation in the menue:  

# setup - debug environment - debug environment external memory emulation 

 

# To use this PRC file please follow the instructions below! 

# 1. Run through startup procedure (ext Bus initialization in startup.asm) 

and break @ main 

# 2. Open a command window 

# 3. Type following command: BATCH PRC\EME_CSx.PRC, <ChipSelect>, <Access 

Width> 

#     <ChipSelect : 0, 1, 2, 3, 4, 5, 6>     = Cips Selected to be emulated 

#     <Access Width : 8, 16, 32> = External Bus Data Width (32/16/8 Bit) 

#---------------------------------------------------------------------------- 

# variables 

set variable CS = %P0 

set variable AW = %P1 

# --- hardware register 

set variable PFR10 = 0xD8A 

# address for CS:  (ASR1, ACR1, ACR1H, ACR1H) 

set variable ASR  = %EVAL(0x640 + 4*%CS) 

set variable ACR  = %EVAL(0x642 + 4*%CS) 

set variable AWR  = %EVAL(0x660 + 2*%CS) 

set variable ACRH = %EVAL(0x642 + 4*%CS) 

set variable ACRL = %EVAL(0x642 + 4*%CS +1) 

set variable CSE  = 0x680 

# ------------------------------------------------------- 

set logging/UNEXPANSION CSconfig.log 

# enable logging  
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printf "-------------------------------------------------------\n" 

printf "Register overview for CS%X\n", %CS 

printf "and Access Size %X Bit\n\n", %AW 

printf "Original Register Settings:\n" 

printf "PFR10 : %X = %1X \n", %PFR10, %B(%PFR10) 

printf "ASR%X  : %X = %1X \n", %CS, %ASR, %H(%ASR) 

printf "ACR%X  : %X = %1X \n", %CS, %ACR, %H(%ACR) 

printf "AWR%X  : %X = %1X \n", %CS, %AWR, %H(%AWR) 

 

#32Bit access 

IF %AW == 32  

 set memory /HALFWORD (0x642 + 4*%CS) = 0x7822 

ENDIF 

#16Bit access 

IF %AW == 16 

 set memory /HALFWORD (0x642 + 4*%CS) = 0x7422 

ENDIF 

#8Bit access 

IF %AW == 8 

 set memory /HALFWORD (0x642 + 4*%CS) = 0x7022 

ENDIF 

set memory /HALFWORD (0x660 + 2*%CS) = 0x4378 

printf "Emulation Register Settings:\n" 

printf "ASR%X  : %X = %1X \n", %CS, %ASR, %H(%ASR) 

printf "ACR%X  : %X = %1X \n", %CS, %ACR, %H(%ACR) 

printf "AWR%X  : %X = %1X \n", %CS, %AWR, %H(%AWR) 

printf "\n" 

show memory /bit PFR10:5 

IF %Bit(%PFR10:5) == 0 

 printf "port 10.5 is used as IO port\n" 

ELSE 

 printf "port 10.5 is used as MCLKI\n" 

ENDIF  

IF %CSE == 0 

 printf "no chip select available!\n" 

ENDIF 

IF %Bit(%CSE:0) == 1 

 printf "chip select 0 activated!\n" 

ENDIF 

IF %Bit(%CSE:1) == 1 

 printf "chip select 1 activated!\n" 

ENDIF 

IF %Bit(%CSE:2) == 1 

 printf "chip select 2 activated!\n" 

ENDIF 

IF %Bit(%CSE:3) == 1 

 printf "chip select 3 activated!\n" 

ENDIF 

IF %Bit(%CSE:4) == 1 

 printf "chip select 4 activated!\n" 

ENDIF 

IF %Bit(%CSE:5) == 1 

 printf "chip select 5 activated!\n" 

ENDIF 

IF %Bit(%CSE:6) == 1 

 printf "chip select 6 activated!\n" 

ENDIF 

IF %Bit(%CSE:7) == 1 

 printf "chip select 7 activated!\n" 

ENDIF 
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printf "\n" 

printf "CS%X - area select : 0x%04X0000 \n", %CS, %H(%ASR) 

printf "\n" 

# check ASZ ------------------------------------------------- 

set variable counter = (%B(%ACRH) / 0x10) 

set variable size = 40 

# printf "ACR%XH  : %X = %02X \n", %CS, %ACRH, %B(%ACRH) 

# printf "counter : %X\n", %counter 

WHILE counter != 0 

 set variable size = size * 2 

 SET VARIABLE counter = %EVAL(%counter-1) 

ENDW 

 

printf "CS%X - ASZ  : %01X   -->  ", %CS, (%B(%ACRH) / 0x10) 

IF (%B(%ACRH) / 0x10) <4 

 printf "memory size : %d KB\n",size 

ELSE 

 printf "memory size : %d MB\n",size/400 

ENDIF 

# check DBW ------------------------------------------------- 

printf "CS%X - DBW  : %01X   --> ", %CS, ((%B(%ACRH) / 0x4) & 0x3) 

IF ((%B(%ACRH) / 0x4) & 0x3) == 0 

 printf " 8 bit \n" 

ELSEIF ((%B(%ACRH) / 0x4) & 0x3) == 1 

 printf " 16 bit \n" 

ELSEIF ((%B(%ACRH) / 0x4) & 0x3) == 2 

 printf " 32 bit \n" 

ELSE 

 printf " reserved \n" 

ENDIF 

 

# check BST ------------------------------------------------- 

printf "CS%X - BST  : %01X   -->  ", %CS, ((%B(%ACRH) / 0x1) & 0x3) 

IF ((%B(%ACRH) / 0x1) & 0x3) == 0 

 printf "1 (single access) \n" 

ELSEIF ((%B(%ACRH) / 0x1) & 0x3) == 1 

 printf "2 bursts (address boundary: 1 bit) \n" 

ELSEIF ((%B(%ACRH) / 0x1) & 0x3) == 2 

 printf "4 bursts (address boundary: 2 bit) \n" 

ELSE 

 printf "8 bursts (address boundary: 3 bit) \n" 

ENDIF 

 

  

# check SREN ------------------------------------------------- 

printf "CS%X - SREN : %1X   --> ", %CS, %BIT(%ACRL:7)  

IF %BIT(%ACRL:7) ==0 

 print " disable sharing by BRQ/BGRNTX\n" 

ELSE 

 print " enable sharing by BRQ/BGRNTX\n" 

ENDIF 

 

 

# check PFEN ------------------------------------------------- 

printf "CS%X - PFEN : %1X   --> ", %CS, %BIT(%ACRL:6)  

IF %BIT(%ACRL:6) ==0 

 print " disable prefetch\n" 

ELSE 

 print " enable prefetch\n" 

ENDIF 
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  # check WREN ------------------------------------------------- 

printf "CS%X - WREN : %1X   --> ", %CS, %BIT(%ACRL:5)  

IF %BIT(%ACRL:5) ==0 

 print " disable write\n" 

ELSE 

 print " enable write\n" 

ENDIF 

 

 

# check LEND ------------------------------------------------- 

printf "CS%X - LEND : %1X   --> ", %CS, %BIT(%ACRL:4)  

IF %BIT(%ACRL:4) ==0 

 print " big endian byte order\n" 

ELSE 

 print " little endian byte order\n" 

ENDIF 

 

 

# check TYPE ------------------------------------------------- 

printf "CS%X - TYPE : %1X   -->  ", %CS, (%B(%ACRL) & 0x0F) 

 

IF (%B(%ACRL) & 0x0C) == 0 

 printf "normal access\n" 

ELSEIF (%B(%ACRL) & 0x0C) == 1 

 printf "address data multiplex access\n" 

ELSEIF (%B(%ACRL) & 0x09) == 0 

 printf "disable WAIT insertion by the RDY\n" 

ELSEIF (%B(%ACRL) & 0x09) == 1 

 printf "enable WAIT insertion by the RDY\n" 

ELSEIF (%B(%ACRL) & 0x0A) == 2 

 printf "use the WEnX pin as the write strobe\n" 

ELSEIF (%B(%ACRL) & 0x0F) == 8 

 printf "Memory Type A: SDRAM/FCRAM\n" 

ELSEIF (%B(%ACRL) & 0x0F) == 8 

 printf "Memory Type B: FCRAM\n" 

ELSE 

 printf "wrong setting\n" 

ENDIF 

 

 

 

cancel logging 
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3.2 Related Documentation 

 

3.2.1 Appnotes:  

▪ AN205222 - FR Family MB2198-01 Emulator System Getting Started Guide  

▪ AN204828 - F2MC-16FX Family, Emulating and Debugging with Softune and MB2198-01  

▪ AN205146 - FR Family, MB91460 Emulation System  

 

 

3.2.2 Documentat ion:  

 

▪ MB91460A series Hardware Manual 

▪ EMA-MB91V460A-00x User Guide 

▪ EMA-MB91FV460B-00x User Guide 

▪ EMA-MB91V460A-200 (Emulation RAM board) User Guide 

▪ EMA-MB91V460A-210 (Emulation RAM board) User Guide 
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