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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 



 应用说明 

RCC05B0012-0101 /Rev.1.01 2008.03 Page 1 of 12 

740 族 
C-ASM 混合编程 

1. 要点 
    下文描述的是如何在 ICC740 的编译环境下进行 C 和汇编的混合编程。 

2. 说明 
    函数间的接口。 

⎯ 参数传递规则 

⎯ 返回值传递规则 

⎯ 接口关键字 

    从 C 程序中调用汇编程序。 

    根据实际的 C-ASM 混合程序描述参数和返回值在内存中的分配。 

3. 内容 

3.1 函数间的接口 
     

    汇编语言子程序是可以从 C 语言程序中调用的，这部分主要来描述 ICC740 中函数间的接口。 

 

3.1.1 函数参数传递规则 
    ICC740 根据参数数据类型的不同在不同的地方存储参数。 

    下表 1 显示了参数是如何传递给一个函数的。 

 
表 1  参数传递表 

参数类型 传递载体 
字符类型 累加器 A（注 1） 

其他数据类型 C_ARGN 或 C_ARGZ（注 2) 
【注】 1. 仅用来传递函数的第一个参数。 
 2. C_ARGN：在 N 页中存储函数的局部变量和参数。 

C_ARGZ：在零页中存储函数的局部变量和参数。 
 
 

3.1.2 函数返回值传递规则 
    ICC740 根据返回值数据类型的不同在不同的地方存储返回值。 

    下表 2 显示了返回值是如何传递给一个函数的。 

 

表 2  返回值传递表 

参数类型 传递载体 
字符类型 累加器 A 

其他数据类型 EXPR_STACK（注 1) 
【注】 1. EXPR_STACK：表达式堆栈，其大小在 link740.xcl 中设置，数据放置的地址由寄存器 X 决定。 
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3.1.3 接口关键字 
    为了宣称从 C 语言程序中被调用的汇编语言程序函数，需要使用汇编器接口关键字“DEFFN”。 

对于在汇编语言程序中的函数，你需要用“PUBLIC”去声明这些函数的名字。然后，在 C 语言程序中， 

图 1 显示了如何使用编译器接口关键字“DEFFN”。参数“a”，“b”可以由用户的汇编语言子程序来 

决定。而参数“x”，“y”是由 C 语言程序的参数类型决定的。  

 

DEFFN 函数名(a,0,b,0,32768+x,0,y,0)

a: 设置在零页C_ARGZ段的函数局部变量的数量
b: 设置在N页C_ARGN段的函数局部变量的数量
x: 设置在零页C_ARGZ段的函数参数的数量
y: 设置在N页C_ARGN段的函数参数的数量  

图 1 接口关键字 DEFFN 的设置 

                             
    图 2 是一个如何在 C-ASM 混合编程程序中设置“DEFFN”的例子。 

 

extern int void assem (char, char ,zpage int,int )
  
void main (void)
{

int n;
n= assem(‘x’, ‘y’,255,2);

}

PUBLIC assem
DEFFN assem (0,0,4,0,32770,0,4,0)
RSEG  CODE
assem:

            …
             RTS

a.c b.s31  

图 2 设置 DEFFN 的例程 

 

    在 C 程序中，子程序“assem”在零页中有一个整数型参数。因此在（37546+x）中的 x 值为 2 个字

节。其他所有的参数全部在 N 页中，数量为 4 个字节，因此“DEFFN”中的 y 值为 4。在“assem”汇编

语言程序中用户在 N 页内需要 4 个字节的局部变量，因此 b 的值为 4。 

 

3.2 调用汇编语言子程序 
     

    为了 C 语言程序中调用汇编语言子程序，请遵从以下几个应用规则： 
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      ● 在一个与 C 程序独立的文件中写汇编子程序。 

      ● 汇编子程序的名字请遵循符号变换法则。 

      ● 在调用汇编子程序的 C 语言程序中，请声明汇编子程序的原形，这时使用的是存储器 

        类型标示符“extern”。 

           ● 在汇编子程序中，通常不要改变 X 寄存器的值以及由 ICC740 专用的标志符。 

        如果 X 寄存器的值和标志符需要改变，那么在函数的入口处把这些值存储到堆栈中去， 

        并且在函数结束前恢复这些值。 

 

图 3 调用汇编语言子程序 

extern void 
assem ( void)
main () 
{ 

assem () ; 
} 

PUBLIC assem
DEFFN  assem (0,0,0 , 0 , 32768 , 0 , 0 , 0 )
RSEG: CODE
assem:

…
RTS

< C 语言程序 > <汇编语言程序 > 

声明所调用的汇编语言子程序的原形

设置重定位汇编模式 ( RSEG ) 

声明函数的起始标志符为全局标志 
(PUBLIC ) 
(DEFFN) 

assem:

在函数的入口处保存  X 寄存器和标志符

实际的进程 

设置返回值 

在函数结束前恢复 X 寄存器和标志符

RTS 

JSR np : REFFN
assem 

必须写 

有必要写 
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3.3 参数传递与内存分配 
     

    这个部分将表述在实际的 C-ASM 混合程序中，不同类型的参数和返回值在函数间是如何传递的，以

及如何进行内存分配。图 4 和图 5 将显示字符类型的参数及返回值传递。为了正确地传递参数，知道这些

参数在 C 程序和汇编程序中分别放置在哪里是非常重要的。 

 

PUBLIC assem
DEFFN
assem(0,0,4,0,32768,0,6,0)
RSEG CODE

assem:

        STA     np:LOCBN assem 
LDA     #0      

        STA     np:LOCBN assem+1
        LDA     np:LOCBN assem+5
        STA     np:LOCBN assem+2
        LDA     #0
        STA     np:LOCBN assem+3
        LDA     np:LOCBN assem+8
        CLC
        ADC     np:LOCBN assem+6

 RTS
END

extern char assem(char,char,int,int);
void main(void)
{
int main_x=255;char n;
n=assem('x','y',main_x,2);
}

NAME main(18)
RSEG CODE(0)
EXTERN assem
DEFFN assem(32768,0,6,0)
PUBLIC main
DEFFN
main(0,0,3,0,32768,0,0,0),assem
EXTERN ?CL740MDL_2_17_L00
RSEG CODE

main:
; 1. #include <intr740.h>
; 2. extern char 
assem(char,char,int,int);
; 3. void main(void)
; 4. {
; 5. int main_x=255;char n;

LDY     #255
        STY     np:LOCBN main
        INY
        STY     np:LOCBN main+1
; 6. n=assem('x','y',main_x,2);

  LDA     #2
        STA     np:PRMBN assem+4
        LDA     #0
        STA     np:PRMBN assem+5
        LDA     np:LOCBN main
        STA     np:PRMBN assem+2
        LDA      np:LOCBN main+1
        STA     np:PRMBN assem+3
        LDA     #121
        STA     np:PRMBN assem+1
        LDA     #120
        JSR     np:REFFN assem

 STA     np:LOCBN main+2

; 7. }
        RTS

END

c-asm1.c

asm1.s31

c-asm1. s31

由ICC740
转化

 

图 4 C 程序和汇编程序(1) 
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    程序 c-asm1.s31 是由 ICC740 中包含的汇编器所产生的汇编程序。从 c-asm1.s31 我们可以知道，编译

器是如何处理参数和返回值的。在 c-asm1.s31 中的红色部分是在调用汇编子程序前的参数处理。c-asm1.s31
中的蓝色部分是从汇编子程序返回后的返回值处理。因为子程序 assem 的第一个参数是字符型，因此字符

‘x’将放置到寄存器 A 中。并且返回值也是字符型，因此返回值也同样被放置到寄存器 A 中。内存分配

如图 5 所示。 

 
 

             ‘y’

255

0

2

0

LOCBN assem(批注2)

PRMBN assem(批注1)

C_ARGN

+1

+2

+3

+4

+2

+3

+4

+5

+6

+7

+8

+5+9

+1

寄存器 A

#0

#0

+

返回值 1

      第一个参数 
          ‘x’

      第一个参数 
         ‘ x’

局部变量

第二个参数

     第三个参数              

第四个参数

 
【注】 1. 这是函数在 N 页中的参数块的首地址 
 2. 这是函数在 N 页中的本地变量存储块的首地址，其包含参数和局部变量（局部变量紧接着参数排列） 

图 5 内存分配(1) 

 

    从图 5，我们可以知道地址(PRMBN assem)，(PRMBN assem+1)…(PRMBN assem+5)，是用来存储

参数的。虽然第一个参数被放到寄存器 A 中，但在 C_ARGN 段中仍然为第一个参数保留了空间。汇编程

序中局部变量紧随参数存储地址存储。 
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PUBLIC assem
DEFFN
assem(0,0,4,0,32768,0,7,0)

; EXTERN
?CL740MDL_2_17_L00
RSEG CODE

assem:
        LDA     np:LOCBN assem+4
        STA     np:LOCBN assem 
        LDA     np:LOCBN assem+5       
        STA     np:LOCBN assem+1
        LDA     np:LOCBN assem+6
        STA     np:LOCBN assem+2
        LDA     #0
        STA     np:LOCBN assem+3
        LDA     np:LOCBN assem+9
        CLC
        ADC     np:LOCBN assem+7
        STA     00H,X
        LDA     np:LOCBN assem+10
        CLC
        ADC     np:LOCBN assem+8
        STA     01H,X    
               RTS

        END

#include <intr740.h>
extern int assem(int,char,int,int);
void main(void)
{
int main_x=255;int n;
n=assem('x','y',main_x,2);
}

NAME main(18)
RSEG CODE(0)
EXTERN assem
DEFFN assem(32768,0,7,0)
PUBLIC main
DEFFN
main(0,0,4,0,32768,0,0,0),assem
EXTERN
?CL740MDL_2_17_L00
RSEG CODE

main:
; 1. #include <intr740.h>
; 2. extern int assem(int,char,int,int);
; 3. void main(void)
; 4. {
; 5. int main_x=255;int n;
        LDY     #255
        STY     np:LOCBN main
        LDY     #0
        STY     np:LOCBN main+1
; 6. n=assem('x','y',main_x,2);
        LDA     #2
        STA     np:PRMBN assem+5
        LDA     #0
        STA     np:PRMBN assem+6
        LDA     np:LOCBN main
        STA     np:PRMBN assem+3
        LDA     np:LOCBN main+1
        STA     np:PRMBN assem+4
        LDA     #121
        STA     np:PRMBN assem+2
        LDA     #120
        STA     np:PRMBN assem
        LDA     #0
        STA     np:PRMBN assem+1
        JSR     np:REFFN assem
        LDA     zp:0,X
        STA     np:LOCBN main+2
        LDA     zp:1,X
        STA     np:LOCBN main+3
        INX
        INX
; 7. }
        RTS

END

c-asm2.c

asm2.s31
c-asm2. s31

由ICC740

转化

 

图 6 C 程序与汇编程序(2) 
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    由于 assem 的第一个参数是整数，因此整型字符‘a’将被放到 C_ARGN 段中。并且返回值也是整型， 

因此返回值应被放置在 EXPR_STACK 中。内存设置如图 7 所示。 

 

LOCBN assem(批注2)

PRMBN assem(批注1)

C_ARGN

+1

+2

+3

+4

+2

+3

+4

+5

+6

+7

+8

+5+9

+1

+10 +6

             ‘y’

             ‘x’

0

255

0

2

0

0

   +

   +

EXPR  STACK

X

X+1 1

0

返回值

第一个参数

局部变量

第二个参数

第三个参数

第四个参数

 
【注】 1. 这是函数在 N 页中的参数块的首地址 
 2. 这是函数在 N 页中的本地变量存储块的首地址，其包含参数和局部变量（局部变量紧接着参数排列） 
 

图 7 内存分配(2) 
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4. 参考程序 
/***************************************************************************** 
*  File Name  : main.c          * 
*  Contents  : Demo program for C-ASM mixture        * 
*  Copyright (C) 2006, Renesas Technology Corp. All right reserved.    * 
*  Version  : 1.00  ( 2005-12-28 ) Initial       * 
*                                                            * 
*****************************************************************************/ 
#include <intr740.h> 
extern int assem(int,char,int,int)  ;Declare assem as “EXTERN” 
void main(void) 
{ 
  int main_x=255 

int n; 
  n=assem('x','y',main_x,2)  ;Calling assembly subroutine and 
             return integer value 
} 
 
/***************************************************************************** 
*  File Name : asm.s31             * 
*  Contents  : Demo program for C-ASM mixture        * 
*  Copyright : Renesas Technology Corp.,        * 
*  Version  : 1.00  ( 2005-12-28) Initial       * 
*                  * 
*****************************************************************************/ 
PUBLIC assem        
DEFFN assem(0,0,4,0,32768,0,7,0) ;Declare the initial label symbol of 
            the function as global 
RSEG CODE       ;Set relocatable assembly mode 
assem: 
  LDA     np:LOCBN assem+4 
  STA     np:LOCBN assem  
  LDA     np:LOCBN assem+5        
  STA     np:LOCBN assem+1  ;Move the value in memory 
  LDA     np:LOCBN assem+6 
  STA     np:LOCBN assem+2 
  LDA     #0 
  STA     np:LOCBN assem+3  ;Move the value in memory 
  LDA     np:LOCBN assem+9 
  CLC 
  ADC     np:LOCBN assem+7 
  STA     00H,X 
  LDA     np:LOCBN assem+10 
  CLC 
  ADC     np:LOCBN assem+8 
  STA     01H,X     ;take the integer sum to EXPR stack 
  RTS 
  END 
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5. 参考文献 
 软件手册 
     740 族 编程指南<C 语言篇> 
     740 族 C 编译器用户手册 
 (最新版本请从瑞萨科技网页上取得) 

 
 技术信息/技术更新 
 (最新信息请从瑞萨科技网页上取得) 

 

公司主页和咨询窗口 
  瑞萨科技公司主页 

 http://www.cn.renesas.com 

咨询 

 http://www.cn.renesas.com/inquiry 

 contact.china@renesas.com 
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修订记录 

修订内容  
Rev. 

 
发行日 页 要点 

1.00 2006.01.18 — 初版发行 
1.01 2008.03.17 9 增加咨询邮箱地址，修改软件手册名称，删去版本号 

  11－12 更新版权声明 
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      light of the total system before deciding about the applicability of such information to the intended application.  
      Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any 
      particular application and specifically disclaims any liability arising out of the application and use of the 
      information in this document or Renesas products.  
7.   With the exception of products specified by Renesas as suitable for automobile applications, Renesas 
      products are not designed, manufactured or tested for applications or otherwise in systems the failure or 
      malfunction of which may cause a direct threat to human life or create a risk of human injury or which require 
      especially high quality and reliability such as safety systems, or equipment or systems for transportation and 
      traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication 
      transmission. If you are considering the use of our products for such purposes, please contact a Renesas 
      sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
8.   Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
        (1) artificial life support devices or systems
        (2) surgical implantations
        (3) healthcare intervention (e.g., excision, administration of medication, etc.)
        (4) any other purposes that pose a direct threat to human life
      Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who  
      elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas 
      Technology Corp., its affiliated companies and their officers, directors, and employees against any and all 
      damages arising out of such applications. 
9.   You should use the products described herein within the range specified by Renesas, especially with respect 
      to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
      characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or 
      damages arising out of the use of Renesas products beyond such specified ranges.
10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific 
      characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use 
      conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and 
      injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for 
      hardware and software including but not limited to redundancy, fire control and malfunction prevention, 
      appropriate treatment for aging degradation or any other applicable measures.  Among others, since the 
      evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or  
      system manufactured by you.  
11. In case Renesas products listed in this document are detached from the products to which the Renesas 
      products are attached or affixed, the risk of accident such as swallowing by infants and small children is very 
      high. You should implement safety measures so that Renesas products may not be easily detached from your 
      products. Renesas shall have no liability for damages arising out of such detachment.
12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written 
      approval from Renesas. 
13. Please contact a Renesas sales office if you have any questions regarding the information contained in this  
      document, Renesas semiconductor products, or if you have any other inquiries.

Notes regarding these materials
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