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 单片机原理及应用期终考试复习资料

2015.11
（样卷、补充题型介绍及试卷情况）

一、样卷及部分答案

　　　　　　　　　　　　　　　　　　　　试卷编号：　　　　（　B　）卷

    单片机原理及应用  课程   课程类别：必
 卷闭：　　考试日期：　　　　
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考生注意事项：1、本试卷共 ７ 页，总分　100　分，考试时间　120　　分钟。

2、考试结束后，考生不得将试卷、答题纸和草稿纸带出考场。

	得分
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1、 填空题(共32分)(每空一分)

1． 指挥计算机执行某种操作的命令称为（　指令　）。
2． 已知位地址为1AH，则其对应的字节地址是（　２３H），是第（２　）位。

3． [image: image14.png]DT D6 D5 D4 D3 D2 DI DO
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AT89S51单片机扩展数据存储器时用到的控制总线有（　WR　　）和（　RD　　）。

4． 已知PSW中的内容为36H，则R5的字节地址为（　15H　　）。

5． 若A中的内容为01H，那么，P标志位为（  1       ）。

6． 内部数据存储器数据传输到外部数据存储器中指令有（MOVX @DPTR,A　）和（　MOVX @Ri,A　　）两条。

7． DA A是（　十进制调整　　）指令，对它的使用要求是：必须（　紧跟在加法指令后面　　）。

8． AT89S51单片机的一个机器周期由（　　６  ）个S状态组成。
9． 在进行微机系统扩展时，一般用锁存器作为（　输出　　）口扩展器件，而用三态门作为（　输入口　　）扩展器件。

10． 12根地址线可寻址数据存储空间（　４K　　）Byte。

11． 串口发送的中断入口地址是（　0023H　　）。

12． 外部中断的触发方式有（　电平　　）以及（　　下降沿　　）两种。    

13． 指令MOV  C，30H的源操作数寻址方式为( 位寻址         )。

14． MOVC指令和MOVX指令的联系：（　都是数据传送指令　），区别：（　前者访问的是程序存储器后者访问的是外部数据存储器　）。

15． 利用Keil µVision软件调试程序时，所建立的汇编语言源程序文件的扩展名为（asm）,连续运行程序的快捷键是（ F5 ），如果希望查看片外数据存储器的内容可在Memory 窗口的地址栏内输入（ X: ）。
16． Proteus软件的原理图设计与仿真平台的英文缩写是（ ISIS ）,对单片机系统进行仿真时加载的目标级代码文件的扩展名是（ hex ）
17． 若ＩＰ＝06Ｈ，这时单片机同时收到外部中断０、外部中断１和定时器０的中断申请，则单片机将先响应（　T0　　）。

18． 如果把AT89S51的P1．0用来作为输入口线，则必须把P1．0（　置１　　）。
19． AT89S51单片机的串行口工作在方式0时一帧数据有( ８   )位，工作在方式3时一帧数据有(   １１    )位。
2、 程序分析题：（８分）

设R0=40H，R1=50H，(40H)＝80H，(41H)＝90H，(42H)＝A0H，(50H)＝A0H，(51H)＝6FH，(52H)=76H，下列程序执行后，结果如何?请填空。

               CLR    C

    

    MOV    R2，#3

    LOOP：   MOV    A，@R0

    

    ADDC   A，@R1

    

    MOV    @R0，A

    


INC    R0

    


INC    R1

    


DJNZ    R2，LOOP

    


JNC    NEXT

    


MOV    @R0，#01H

              SJMP    $

NEXT：  DEC    R0




SJMP    $

(40H)= 20H 、 (41H)= 00H 、(42H)=  17H  、(43H)= 01H 、 （45H）=    
CY= 1 、（A）= 17H  、（R0）= 43H  、（R1）=   53H 、（R2）=      
3、 编程题：（１０分）
将片外RAM空间2000H~200AH中的数据的高4位变零，低4位不变，原址存放。
答案：

　　　　　　MOV  DPTR ,#2000H




MOV  R2,#0BH

LOOP:

MOVX  A,@DPTR




ANL  A,#0FH




MOVX  @DPTR, A




INC  DPTR




DJNZ  R2,LOOP

四、设晶振频率为12MHZ，用T0产生5ms的定时中断，并使P3．4输出周期为
50ms的方波信号，试编写出对T0的初始化程序和T0的中断服务程序(15分)。

答案：

1、 T0产生5ms定时则时间常数计算如下：

 (1)计算初值:

机器周期=1μs=10-6s,
T0选工作方式1（也可选方式０）

由　　(216-X)∙*∙10-6=５∙10-3,


即(216-X)=5000,
由此得定时器初值为：X=60536


X=EC78H
则TH0=0ECH,TL0=78H                       
2、 控制字的设定：

TMOD＝0 0 0 0 0 0 0 1B=01H
中断系统设定见程序中相关指令

３、定时器每产生５次中断使P3．4电平翻转一次即可得到所要求的信号，取R0作为计数器，初值设为５

４、源程序：

ORG     0000H 
   


  AJMP    MAIN

    ORG     000BH

AJMP    IT0P
ORG     0100H                   
 
MAIN:  MOV    TMOD, #01H


MOV    R0,＃０５H

MOV    TL0, #0ECH

        MOV    TH0, #78H

        SETB    TR0

        SETB    ET0

        SETB    EA

HERE:  AJMP    HERE

ITOP:   MOV    TL0, #0ECH
        MOV    TH0 , #78H
        DJNZ    R0,ITOP1

CPL     P3.4

MOV  R0,#05H

ITOP1:  RETI 
五、设晶振频率为6MHZ ，AT89S51串行口工作在方式２的波特率为多少？若要求波特率为4800 b/s（要求精度尽量高）,计算出串行口工作在方式１的波特率设置初值(即定时器T1的初值)并写出需要设置的各相关特殊功能寄存器的内容(10分)。
答案：

1、 AT89S51串行口工作在方式２时波特率为：

2^SMOD* fosc /64

即：波特率=93750 b/s (SMOD=0)

和　波特率=187500 b/s (SMOD=1)

２、串行口工作在方式１定时器T1时间常数计算：

要求波特率为4800 b/s,为精确起见设T1工作在方式2设其初值为TC=TH1=TL1则：

由：波特率=2^SMOD/32*T1的溢出率

         =
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取SMOD=0时，

得：TC= 253=FDH= TH1=TL1

取SMOD=1时，

得：TC= =FAH= TH1=TL1

３、定时器工作方式控制字的设定：

 TMOD=0  0  1  0  0  0  0  0  B＝２０Ｈ
４、串行口工作方式控制字的设定：

  SCON=0  1  0  0  0  0  0  0  B＝４０Ｈ

   　PCON=1  0  0  0  0  0  0  0  B＝８０Ｈ

或：PCON=０  0  0  0  0  0  0  0  B＝００Ｈ
六、AT89S51单片机扩展了一片82C55，要求A口以选通的方式输入数据，B口以选通的方式输出数据，同时还要将C口的最高位两根口线置位，请编写初始化程序，假设C口地址为：AB7EH　。(15分)

答案：根据题意，知道Ａ口方式１输入，Ｂ口方式１输出，

由此得８２Ｃ５５的方式控制字为：

１　０　１　１　１　１　０　１Ｂ＝０ＢＤＨ

将Ｃ口最高位两根口线置位的控制字分别为：

０　０　０　０　１　１　１　１Ｂ＝０ＦＨ

０　０　０　０　１　１　０　１Ｂ＝０ＤＨ

C口地址为：AB7EHH由此知道控制口地址为：ＡＢ７ＦＨ

初始化程序为：

MOV  DPTR, #0AB7FH

MOV  A,#0BDH

MOVX  @DPTR,A

MOV  A,#0FH

MOVX  @DPTR,A

MOV  A,#0DH

MOVX  @DPTR,A

七、读图与画图题（１０分）

１、AT89S51扩展82C55如下图所示。将图中缺少的线条补齐，使82C55的A口地址为：FE00H。
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2、模拟量接口技术题
欲利用ADC0809对8路模拟信号轮流采样一次，并依次把结果转储到内部数据存储器30H开始的单元中。假设单片机以查询的方式监控ADC，并设计了如下的部分电路和程序，试完成程序中的空缺并补齐电路图中缺失的5 处线条或符号。
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MAIN： MOV   R1，#30H     ；置数据区首地址

   MOV   DPTR，#7FF8H；端口地址送DPTR，且指向通道IN0


   MOV   R7，#08H
  
；置通道个数
LOOP：MOVX  @DPTR，A
；启动A/D转换

JNB    P1.0，$      ；通过XX查询XXX信号是否变低电平

   JB      P1.0，$      ；通过XX查询XXX看A/D转换是否结束

   MOVX  A，@DPTR
；转换结束，读取结果

   MOV
   @R1，A

  
；存储转换结果

   INC
   DPTR



；指向下一个通道
 INC
   R1



；修改存储数据地址指针

   DJNZ   R7，LOOP


；8个通道全采样完否？未完则继续
SJMP $                ；8个通道全部采样完毕，动态停机。
附录：相关知识
1、相关寄存器及控制字的定义 
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２、有关公式


串行口工作方式2的波特率= 
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３、有关图表：



0809工作时序图

二、补充题型介绍

一、选择题

1、AT89S51有四个工作寄存器区，由PSW状态字中的RS1、RS0两位的状态来决定，单片机复位后，若执行 SETB  RS1 指令，此时只能使用 c  区的工作寄存器。
   A．0区           B．1区            C．2区            D．3区 
2、51系列单片机中片内RAM数据传送用A 指令，而片外RAM数据传送用B   指令。

(A)MOV    (B)MOVX     (C)MOVC    (D)PUSH

3、 51系列单片机中在MOV  3FH，@R0指令中源操作数是 C        寻址方式，而MOV  30H，R0指令中源操作数是 （B） 寻址方式。

(A)立即数寻址   (B)寄存器寻址   (C)寄存器间接寻址    (D)位寻址

4、对AT89S51的P2口来说，使用时可作为  (B)   。

A．低8位地址线    B．高8位地址线    C．数据线       D．时钟线

5、在串行通讯中，收发双方对波特率的设定应该是 (A)   .

A、相同        B、不同        C、固定        D、可变 


6、51系列单片机的堆栈是设在 （A） 中。
(A)片内RAM    (B)片内ROM    (C)片外RAM 

    (D)片外ROM  

7、读取ADC0809进行A/D转换结果时，使用 B  指令。

A．MOVX @DPTR,A  B. MOVX A,@DPTR  C. MOV  A, R0  D. MOVC A,@A+PC

8、LJMP跳转空间最大可达到 (D)   。
A．2KB             B．256B              C．128B             D．64KB  
9、AT89S51串口中帧格式为1个起始位、8个数据位和1个停止位的异步通信方式是 （B） 。

(A)方式0     (B)方式1      (C)方式2       (D)方式3

10、51系列单片机中地址范围为0000H~3FFFH的存储器的容量是 （B） 个字节单元。

(A) 216    (B) 214     (C) 212    (D) 210
11、区分AT89S51单片机片外程序存储器和片外数据存储器的最可靠的方法是:
(D) 。

A、看其位于地址范围的低端还是高端。

B、看其离AT89S51芯片的远近。

C、看其芯片的型号是ROM 还是RAM。

D、看其是与        信号连接还是与         信号连接。

12、MCS—51指令系统中，用于片外数据存储器写指令是 (D)  。
A．MOVX  A，@Ri        B．MOVX  A，@DPTR      
C．MOV   @Ri ，A       D．MOVX  @DPTA，A
13、51系列单片机提供 （C）种中断请求源。

(A) 1          (B) 3            (C) 5        (D) 7

14、8段LED显示器的‘P’字符的共阴极码为 （A）。

(A)73H        (B)8CH         (C)00H       (D)FFH

15. 在进行串行通信时，若两机的发送与接收可以同时进行，则称为 (D)  。

A  半双工传送    B  单工传送     C  双工传送     D  全双工传送
16、在片外扩展一片62128数据存储器16KB*8芯片要 (B)   地址线.

A、8根  　　B、14根 　　　 C、13根 　　　 D、20根


17  利用查表指令MOVC A ，@A+PC可以（　　C　　　）
A、查找存放在数据存储器中的表格   B、可以获得PC的值

C、可以到程序存储器里面去取数据   D、可以获得A+PC的值

18  AT89S51单片机扩展程序存储器时用到的控制总线有：（  C   ） 
A．WR               B．[image: image6.png]


   

C．
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              D．OE

19  AT89S51单片机中，唯一一个用户不能直接使用的寄存器是（ C ）.   
       A． P S W            B． D P T R                C．P C          　　　　D．B   
20  中断查询确认后，在下列各种单片机运行情况下，执行完当前机器周期内容后，能立即进行中断响应的是： D
 A．当前正在进行高优先级中断处理       B．当前正在执行RETI 指令

C．当前执行的指令是 DIV 指令，且正处于取指令机器周期 
 D．当前指令是 MOV  A, R7指令
21  程序是以（  C    ）形式存放在存储器中。   
   A、汇编语言源程序             B、汇编程序       
D、１６进制数         C、二进制编码　　　　 
22  用AT89S51的串行口扩展并行I/O口时，串行接口工作方式选择（     A    ）。。
A．方式0           B．方式1  
C．方式2                    D．方式3
23  以下指令中，属于对端口锁存器进行读－修改－写的指令是（ 　　D     ）。
A．MOV  P1，A        B．MOV A，P1   
C．MOV  C，P1.7       D．DJNZ   P1，LOOP 

24  执行指令MOVX  ﹫R0 ，A时，WR．RD脚的电平为（   B　   ）   
   A、WR高电平，RD低电平       B、W R低电平，RD高电平    
   C、WR高电平，RD高电平      D、WR低电平，RD低电平 
25  定时器T0工作在方式3时，定时器T1有（  C    ）种工作方式
     A、1种          B、2种        
C、3种          D、4种

二、填空题 

1. 51系列单片机有   5   个中断源，  2  级中断优先级。

2. 通过堆栈操作实验子程序调用，首先就要把   PC   的内容入栈，以进行断点保护，调用返回时，再进行出栈保护，把保护的断点送回    PC    。
3. 51系列单片机复位时，堆栈指针指向 07H  ，通用寄存器组被选择为第 0 组。

4. 若A中的内容为63H,那么P标志位的值为    0     .
5. 在寄存器间接寻址方式中，其“间接”体现在指令中寄存器的内容不是操作数，而是操作数的   地址   。
6. 51系列单片机中片内RAM数据传送用 MOV类 指令，而片外RAM数据传送用 MOVX类 指令。

7. 使用AT89S51单片机时，需将EA引脚接   低   电平，因为其片内无    程序   存储器。
8. 假定DPTR的内容为8100H，累加器的内容为20H，执行指令MOVC  A，@A+DPTR后，送入累加器A的是  程序   存储器的  8120H  单元的内容。

9. 51系列单片机中在MOV  30H，@R1指令中源操作数是      寄存器间接        寻址方式，而MOV  30H，R1指令中源操作数是    寄存器      寻址方式。

10. 在基址加变址寻址方式中，以   A   作为变址寄存器，以    DPTR   或   PC   作基址寄存器。
11. AT89S51单片机串行口方式２接收数据有效的条件是：（RI=0）和（SM2=0）或收到的第九位数据为（　１）。

三、判断题

	          判断以下格式或说法的正误
	T或F

	1、DJNE  R1,LOOP
	F

	2、MUL  R0R1
	F

	3、MOV  R1, R3
	F

	4、MOV  A,@R7
	F

	5、PUSH  DPTR
	F

	6、MOV  A,#3000H
	F

	7、RRC   A
	T

	8、PUSH  DPTR
	T

	9、ANL  @R0,#0FH
	F

	10、MOV  A,@R2
	F

	11、AT89S51串行口中发送缓冲器和接收缓冲器共用了字节地址99H,所以不可以同时发送、接收数据。
	F

	12、同一级别的中断请求按时间的先后顺序依次相应。
	F

	13、D/A转换器的转换时间是指从启动转换到转换结束所需要的时间。
	T


四、分析题
(1)        

CJNE   A,#30H,L0

          L0: 
JC      L1                 




  

CJNE   A,#3AH,L2

          L2:
JNC     L1

             
ANL    A, #0FH

              
RET

          L1: 
MOV   A,#0FFH

              
RET

1. 若累加器A中初值为37H，程序段执行结果：（A）=    07H      。

2. 若累加器A中初值为9FH，程序段执行结果：（A）=  0FFH        。
（二） 若8255的A口、B口、C口和控制口的地址分别为00H，01H，02H

和03H，请按程序注释完成程序填空。（6分）
MOV  A,  #90H      

MOV  R0,    #03H         

      MOVX  @R0，A         ；A、B、C都为工作方式0，A口为输入，
；B口和C口均为输出口。

MOV  A,#09H                    

MOVX  @R0，A         ；PC4的置位

（三）按注释完成串行接收程序的设计（8分）
AT89S51采用11.0592MHz的晶振，SMOD＝0，串行口波特率2400bps/s，串口通信方式1，定时器工作于方式2。
MOV  TMOD,      #20h          ；确定定时计数器工作方式
MOV  TH1,    #0F4H   
MOV  TL1,    #0F4H             ；定时计数器初值设置
MOV   PCON/87H          ,#00H  ；波特率不增倍

MOV  SCON，    #50H           ；串口工作方式1允许接收

SETB TR1                         ；启动定时计数器工作


LOOP:  JNB          RI，LOOP          ；是否接收完1帧数据

          CLR RI

          MOV   A, SBUF                   ；从接收缓冲区读数据

          SJMP  LOOP

（四）读如下程序段，分析程序功能（4分）
ORG 0000H

SJMP MAIN

ORG 0030H

MAIN: SETB P1.0

      LCALL DELAY

      CLR P1.0           主程序段功能：                               
      LCALL DELAY    

      AJMP MAIN          

DELAY: MOV R7, #250

D1:   MOV R6, #250

D2:   DJNZ R6,D2         子程序段功能：                             

      DJNZ R7, D1         

      RET

      END

五、设计题。左下图给出了DAC0832的逻辑结构。右下图是DAC0832的应用电路，DA转换时数字量FFH与00H分别对应于模拟量+5V与0V。（1）将右下图中空缺的电路补充完整；（2）编写程序，产生图中所示锯齿波。（本题1５分）


[image: image8.emf]  DAC0832 的逻辑结构  
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SLESTHL

WR1 WR2

680 0va

Voor




解答：

1)、电路补充如下图所示

[image: image10.png]s

1,

WR WR2

s
FER|





2） 、据波形知两次数字量输出相隔时间为：2/256秒，即7.8125 ms

3） 、据电路连接图可知ＤＡＣ地址为：００Ｈ(也可为：ＦＥＨ等，关键是Ａ０为０即可

据此编写程序如下：

START:MOV    R0，#0FEH

MOV    A，#00H

LOOP: MOVX   @R0，A 

      ACALL  DELAY

INC    A 
SJMP   LOOP
DELAY: MOV  R6，#4EH   ;  7.8125 ms延时子程序（大致）（设晶振为12MHz）
LOOP2：MOV  R7，#20    ；外循环７８次
LOOPl：NOP             ；内循环0.lms

       NOP

       NOP

       DJNZ  R7，LOOPl

DJNZ  R6，LOOP2
RET

六、请回答：(共16分)

1．下图中外部扩展的程序存储器和数据存储器容量各是多少？(2分)

2．三片存储器芯片的基本地址范围分别是多少？（未使用地址信号取为0） (6分,)



3．请编写程序，要求：

（1）将内部RAM 30H~3FH中的内容送入1#  6264的前16个单元中；（4分）

（2）将2#  6264的前4个单元的内容送入内部RAM　40H~43 H中；（4分）

解答：1.外扩程序存储器的容量是8K，外扩数据存储器的容量是16K

2、2764范围： 0000H ~ 1FFFH

1#6264范 围： 8000H ~ 9FFFH

2#6264范 围： 4000H ~ 5FFFH

3．编写程序如下：

解：（1）MOV  R1 ,#10H

        MOV DPTR, @8000H
        MOV R0, #30H

   LOOP: MOV A, @R0
        MOVX  @DPTR，A

INC DPTR        

INC R0
        DJNZ R1,LOOP
RET

(2)    MOV R1, #04H

       MOV DPTR, #4000H

       MOV  R0  ,#40H

LOOP: MOVX A,  @DPTR
       MOV  @R0, A
       INC DPTR
       INC R0
       DJNZ R1, LOOP

       RET

七、问答及画图题。

1、如下图所示，请问74LS273和74LS244分别作何用？如果希望依据地址F7FFH能够对图中的74LS273或74LS244进行操作 ，试将图中电路相关线条和器件补全。

八、简答题（共16分，每题4分）

1.采用12MHz的晶振，定时1ms，用定时器方式1时的16进制的初值应为多少？（请给出计算过程）（4分）

答：

图为8段共阴数码管，请写出如下数值的段码。(5分)
   

3.位地址00H—7FH和片内字节地址00H—7FH编址相同，读写时会不会搞错？为什么？

答：访问指令不同
4. AT89S51串行口工作方式0与其它三种工作方式在端口线上的主要区别是什么？
九、正误判断题

 (下列命题你认为正确的在括号内打“√”，错误的打“X”。)(５分)(每题一分)

1、 AT89S51的程序存储器只能用来存放指令。    (X  )

2、 当TMOD中的GATE＝1时，由TR0=1即可保证定时器T0的启动。(X  )

3、 AT89S51是一种微处理器。    (X  )

4、 PC存放的是当前正在执行的指令。    (X )

十、查错题

对于给出的程序或系统原理图，查找并指出其中的错误。
1、下列程序段有3个错误，请把它们找出来，并在右侧的空格里写上更正后的结果。
ORG 1000H

      MOV SP，#40H                                
      MOV A，#30H                                   
      LCALL  SUBR                                  
      ADD A，#10H                                   
      MOV B，A                                      
      SJMP $                                         
SUBR: PUSH  ACC                                    
PUSH  PSW                                   
MOV  DPTR，#100AH                          
      POP   ACC                                    
      POP   PSW                                    
      RETI                                           
三、命题原则及复习指导
１、教务处要求的命题基本原则：
    1）、命题应以课程教学大纲作为基本依据，试题应能体现教学大纲的基本要求。命题应能覆盖课程的所有主要内容，以保证考试具有较高的内容效度。
2）、试题要能区别不同水平的学生，一般应掌握：70%的试题属于基本原理、基本知识、基本技能方面的内容；20%的试题属于考核灵活运用本课程知识能力，具有一定的难度；10%的试题应有更高的深度和难度，用以考察优秀学生的学习程度。
3）、命题教师应完成难易程度、题型题量相当的A、B两卷，作为考试或补考试卷。所命试题两年内两次考试试卷重复率不得超过15%，但相邻两次（包括A、B卷）考试试题不得重复。
２、根据命题原则，希望同学们全面复习，重点掌握基本概念、基本原理及基本方法，在此基础上学会对知识的综合运用，获得一个好的成绩。

３、具体内容要求：

１）、了解微型计算机的基本知识。

２）、熟习AT89S51单片机的硬件结构及工作原理

３）、熟习AT89S51单片机的指令系统

４）、掌握AT89S51单片机汇编语言程序设计与调试的基本方法，能够独立编程解决常见的较简单问题，学过的程序应该能够看得懂。

５）、熟练掌握AT89S51单片机中断系统、定时/计数器及串行口的结构、工作原理及应用。

６）、熟练掌握AT89S51单片机存储器的扩展原理及方法。

７）、熟练掌握AT89S51单片机并行接口扩展的基本原理和方法，熟练掌握８２C５５并行扩展接口芯片的结构、工作原理及应用，了解８１C５５并行扩展接口芯片的结构、工作原理及应用（定时器部分不作要求）。

８）、了解键盘、显示器的工作原理及与单片机的接口

９）了解AT89S51单片机与A/D、D/A转换器的接口原理，重点掌握０８３２和０８０９的结构、原理及应用。

承诺：我将严格遵守考场纪律，知道考试违纪、作弊的严重性，还知道请他人代考或代他人考者将被开除学籍和因作弊受到记过及以上处分将不授予学士学位，愿承担由此引起的一切后果。


专业 自动化                班级：２００６－     学号             学生签名：               
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串行口工作方式１、3的波特率=（2SMOD/32）×定时器 T1的溢出率


　　　　　　　　　　　　　＝ � EMBED Equation.3  ���





数据总线为三态





0





1





1





×





×





非法状态





0





1





0





1





1





数据总线为三态





1





×





×





×





×





0





0





1





1





1





0





0





1





0





1





0





0





1





1





0





写端口A：总线数据→A口





写端口B：总线数据→B口





写端口C：总线数据→C口





写控制字：总线数据→控制字寄 


          存器





0





0





1





0





0





0





1





0





0





1





0





1





0





1





0





读端口A：A口数据→数据总线





读端口B：B口数据→数据总线 





读端口C：C口数据→数据总线





0





1





0





0





0





工作状态





CS*





WR*





RD*





A0





A1





PSEN N





RD





PSEN





CE





WR





P2.7





P2.6





P2.5





P2.4





P2.0





│





AT89S51





D0-D7





OE





D0-D7





OE





2764 





CE





A8-A12





A0-A7





OE





74LS373





Q0





Q7





D0





D7





│





│





G





ALE





P0.7





P0.0





│





8





8





8





8





8





5





5





5





8





8





+5V





WR





2# 6264 





CS





CE





A8-A12





A0-A7





+5V





WR





CS





A8-A12





A0-A7





OE





OE





1# 6264 





RD





5





8





●





●





●





●





●





●





●





●





●





AT89S51





 a    b    c    d    e    f    g    h�
�






D0  D1   D2  D3   D4  D5   D6   D7�
�






0：3FH						3：4FH							5：6DH








PAGE  
第 1 页 共  21 页

_1334841483.unknown

_1509477398.unknown

_1509477419.unknown

_1270838680.doc
[image: image1.png]



Getting Started with the OakDSPCore C Compiler

[Download application files here.]


This application note contains a tutorial session which demonstrates how to use the OakDSPCore software tools to write, link and simulate a C program. This tutorial cannot cover all aspects of programming in the C language or DSP usage, simply because there is too much to cover. It will teach you the basic usage of the OakDSPCore C Compiler so that you can go on to more advanced programming by yourself. 


Requirements:

For the purpose of this tutorial, you should have:

1. The OakDSPCore Software Tools package, version 7.0 or higher. This should be installed according to the OakDSPCore software utilities manuals. The tools’ commands used in this note are for a MS-Windows 95 . 

2. A text editor which can be used to type the source program and the script files. 
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OakDSPCore Commands According to the Working Environment

		 

		Win 3.XX

		Win 95

		Win NT



		Assembler

		oakasm

		oakasmn

		oakasmn



		Linker

		cofflnk

		cofflnkn

		cofflnkn



		Debugger

		oakdbg

		oakdbgn

		oakdbgn








OakDSPCore Introduction:

The OakDSPCore is a 16-bit (data and program) high performance fixed-point DSP core based on its predecessor PineDSPCore architecture. OakDSPCore is designed for the mid to high-end telecommunications and consumer electronics applications, where low-power and portability are major requirements. Among the applications supported by OakDSPCore are digital cellular telephones (PDC, GSM, USDC), fast modems (V.34), advanced facsimile machines, etc. 


OakDSPCore is aimed at achieving the best cost-performance factor for a given (small) silicon area, taking into account all elements of a 'system-on-chip' requirements, such as: program size, data memory size, glue logic, power management, etc.


Based on the proven philosophy of its predecessor PineDSPCore, OakDSPCore is also designed to be used as an engine for DSP-based application specific IC’s. It has several levels of modularity, in RAM, ROM, I/O and number of external registers, allowing efficient DSP-based ASIC development. 


(back to top...)




OakDSPCore C Compiler:

The OakDSPCore’s software development tools consist of pre-processor, assembler, linker, debugger, and C compiler. They aim to provide an effective, user-friendly environment for an optimal development of the application. 


The development tools run on an IBM/PC (or compatible) platform as well as a SunOs platform. For the PC, the development tools are used from within a DOS shell for writing, assembling and linking, and from a Windows environment (3.1, NT, 95) for debugging. 


The C compiler is based on the Free Software Foundation Inc. (FSF) GNU C Compiler (GCC). It provides special switches for code optimization by reducing the code size and execution time. 


Using a high level language such as the C language decreases the time required to write the application. The main concern when writing a C program for DSP applications is inefficient assembly code. We will demonstrate how to handle this issue for the OakDSPCore. 


As the standard C language does not support features such as single cycle multiply-accumulate instruction, context switching, modulo addressing and zero-overhead looping, there was a need to add DSP extensions. In order to generate efficient code, the user can either use the C language extensions, or write the performance critical parts of the application is Assembly. 


Our perception of the C compiler is as a tool which translates C code to assembly. An experienced programmer will take responsibility over the linking stage for memory allocation, and use the C compiler merely for the translation.


At this point, you should install the tools. If you have any problems, please contact your software support expert or sdt@dsp.co.il.


Note: 


· Some knowledge of the specifications and the instruction set of the OakDSPCore is required. 


· Knowledge of the ANSI C programming language is required. 


· For detailed description of the development tools refer to the appropriate documentation. 


(back to top...)




The Example:

As we know, when multiplying two complex numbers, e.g. a+ ib and c + id, the real and imaginary parts of the product are given by:


 


Real Part = a * c - b * d

Imaginary Part = a * d + b * c 

 


In our application, we multiply the two signals, and obtain the real and imaginary parts of the complex multiplication. 


The two inputs, let’s call then A and B, represent a series of complex numbers, where the real parts are located at even positions (0, 2, …) and the imaginary parts are located at odd positions (1, 3, …). 


Let us describe it schematically: 


signal A

		A[0]

		A[1]

		A[2]

		A[3]

		A[4]

		A[5]

		A[6]

		A[7]

		A[8]

		…





signal B

		B[0]

		B[1]

		B[2]

		B[3]

		B[4]

		B[5]

		B[6]

		B[7]

		B[8]

		…





So, A[0] and A[1] represent the complex number: A[0] + i * A[1] (A[0] is the real part and A[1] is the imaginary part.) where i * i = -1, etc. 


In order to generate the product of the two inputs, each complex number in signal A, is multiplied with its respective complex number in signal B, i.e., first by first, second by second etc. 


Therefore, the real and imaginary parts of the sum of the multiplication, are: 


 


Real Sum =  A[2* i] * B[2 * i] - A[2* i + 1] * B[2 * i + 1] 

= (A[0] * B[0] - A[1] * B[1] ) + (A[2] * B[2] - A[3] * B[3]) + …..

 


Imaginary Sum =  A[2* i] * B[2 * i + 1] + A[2* i + 1] * B[2 * i] 

= (A[0] * B[1] + A[1] * B[0]) + (A[2] * B[3] + A[3] * B[2]) +…

 


where 0  i  N/2 (N is the number of samples). 


 


(back to top...)




Step 1: Writing the C Program

Our initial goal is to implement the algorithm as a C program, without considering the OakDSPCore ( not yet ). You can download the full assembly program cmplx1.c . 


The function cmplx is a simple C program that achieves this task : 


void 

cmplx(sig1, sig2, SampNum, rp, ip)

// This function gets as input pointers to the two signals and number of samples, 


// and gives as its output the real and imaginary parts of the sum of the 


// multiplication. 


 


short *sig1; // pointer to signal 1


short *sig2; // pointer to signal 2


short SampNum ; // number of samples


short *rp; // real part of sum


short *ip; // imaginary part of sum


{

short i; // counter 


long sum_real = 0; // real sum 


long sum_imag = 0; // imaginary sum


 


for (i = 0; i < SampNum/2; i++) { 

sum_real += (long) sig1[2*i] * sig2[2*i] ) -

(long) sig1[2*i+1] * sig2[2*i+1] ;

sum_imag += (long) sig1[2*i] * sig2[2*i+1] +

(long) sig1[2*i+1] * sig2[2*i];

}

*rp = sum_real >> 16; // take MSB’s of result


*ip = sum_imag >> 16; // take MSB’s of result


}

 


Notes: 


The type "short" is used to describe 16 bit variables, whereas the type "long" is used to describe 32 bit variables. Note that we do not use "int" as it is machine dependent. 


The sums of the short by short products are of type "long". Therefore, when we write the result to 16 bit memory, we use the shift right operator (>>) to obtain the high part of the results. 


The counter i goes from 0 to SampNum / 2. We use 2*i to refer to the even positions in the array, and 2*i + 1 to refer to the odd positions in the array. (Naturally, SampNum should be even). 


One of the multiplication operands is type cast to long, by putting (long) just before it. This type casting is necessary, otherwise the result of the multiplication will automatically be "short", and the MSB’s will be truncated, which will produce incorrect results. 


 


Next, we create a simple main() function that calls cmplx(). The input signals are given some initial values (later on they will be obtained from a disk file).


 


short var1[10] = { 1, 0, 1, 0, 1, 0, 1, 0, 1, 0 } ; // signal 1


short var2[10] = { 1, 0, 1, 0, 1, 0, 1, 0, 1, 0 } ; // signal 2


 


void 

main()

{

short Num = 10 ; // number of samples


short rp, ip ; // real & imaginary parts of sum 


rp = 0 ;

ip = 0 ;

 


cmplx(var1, v ar2, SampNum, &rp, &ip) ; 

}

Please note: var1 and var2 are static and not automatic (i.e. are not defined within main, but out of main), otherwise, when cmplx() is called, their values will be kept in the stack, which is located in either XRAM or YRAM. This will not enable the usage of the mac instruction, which requires one variable to reside in XRAM and the other to reside in YRAM. 


(back to top...)




Step 2: Compiler Invocation 

Compilation involves preprocessing, compilation proper, assembly and linking. The first three steps apply to individual source files, and eventually produce an object file. The linker combines all the object files into an executable file. 


We will use the switch -g, as we want to provide debugging information, and the -O switch for optimization: 


occn -g -O cmplx1.c 

For now, we do not care about the location of variables or functions in the data space or code space, so the default linking process, which is automatically invoked by the C compiler can be used. 


When using the occn command, compilation involves all of the four steps. The C compiler driver configuration file occ.cfg, provides the default settings for these steps. 


The result of the compilation is an executable file dsp.a. 
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Step 3: Debugger 

At this phase, we would like to load the program and execute it. Before we actually enter the debugger, we need to write a script file: cmplx1.dbg that describes the memory mapping and debugger’s configuration. You can download the debugger script file cmplx1.dbg.


By default all memory is unmapped. Memory mapping is a two step process. First we define the memory classes, then we map them. Memories are classified according to their memory space (program or data), bus type (external or internal to the chip), number of wait states and access attributes (Read Only etc.). Classes 0,1 and 2 are predefined and are always used for unmapped, XRAM and YRAM classes respectively.


Let’s define the required memory for our application: XRAM, YRAM, program and data memory classes: 


 


config xyram 2k ; The configuration of the XRAM and the YRAM is 1k each


define memory xram 1 wait 0

define memory yram 2 wait 0

define memory program 3 wait 0

define memory data 4 wait 0

 


All these memory classes have a zero wait state, as they are on-core or on-chip memory. 


The next step is to actually map the memory classes to the address space. 


 


map [D:0000, D:03FF] xram ; This is the XRAM addresses range


map [D:FC00, D:FFFF] yram ; This is the YRAM addresses range 


map [C:0000, C:FFFF] program ; This is the code addresses range 


map [D:0000, D:FFFF] data ; This is the data addresses range


 


We would like to load dsp.a, so we can add: load coff dsp.a 

 


Now, we set our working environment. As we run the simulation, we would like to view the following windows: the command window (where all the commands that activate the debugger can be viewed), and the code memory, data memory and registers windows. For each window, we can set the x, y, width and height values, relative to the top-left corner of the main window. The configuration is done in the config.dbg file. Each time you exit the debugger, you may save the current configuration to this file. Our config.dbg looks like this:


open command 0, 460, 470, 70 

open code 0, 0, 460, 290

open data 0, 290, 470, 170

open register 560, 0, 240, 530

 


Now, that we have defined the memory classes, memory mapping and the debugger’s configuration, we can activate the debugger !


To activate the debugger, type: oakdbgn cmplx.dbg. 


Let’s step through the program. You can easily set break points at various points in the program, by double clicking the code line. The Go command stops only at breakpoints (or at the end of the program) and the step command executes one instruction at a time. 


A powerful utility is the ability to view mixed C and Assembly code. This is very helpful when debugging your C code. First, select from the File menu the "Open Source" command. Then, open your C source cmplx1.c. When you press F3, you get the mixed code of C and Assembly. 


Step through the program. When the program halts, look at accumulators a1 and b1: a1 contains the real sum, which is 5 in this simple example, and b1 contains the imaginary sum which is 0. 


So, this simple example works fine. In the next few sections we deal with two issues:


 


Tips for C source level optimization.


Definition of I/O ports in the C program.


 


Our first aim is to try to optimize the C level code. In order to assess the degree of optimization, we record the code size (from the dsp.lin file) and the number of cycles required for the whole application. We also record the number of cycles per iteration. The code size can be obtained, if the -Wl,-m switch is used in compilation, to generate a mapping file by the linker : 


 


occn cmplx1.c -Wl, -m -O -g 

 


For the initial application, the program size is 150 (0x96) words. The number of cycles is 19N + 127, where N is the number of complex entries. In our specific example, N is equal to 5, and the total cycles number is 222. 

 


Next, we will try to reduce both cycles needed as well as code size. If we aim at real time applications, our main concern will be to decrease cycles count, for initialization and termination as well as per loop iteration. 
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Step 4: How to Optimize Your Code

The C language was not designed to support DSP architecture, therefore it is difficult to obtain from a regular C compiler an optimized code, such as one written by hand. 


However, the OakDSPCore C Compiler provides several ways to make the original C code, and the resultant assembly code more efficient. Next, we explore some of them: 


 


The special __xram__ and __yram__ C language extensions:

 


The C language does not recognize the two separate data banks XRAM and YRAM supported by the OakDSPCore. Because of that, the important mac instruction which requires one operand to reside in XRAM and the other in YRAM, was not efficiently used for cmplx1.c.


Our first optimization effort would be to tackle this problem. The modified code is saved as: cmplx2.c. 


The _xram_ and _yram_ keywords are part of the OakDSPCore extensions to the C language. They tell the compiler that the described object is located in the OakDSPCore’s XRAM or YRAM respectively. 


In our program, we multiply sig1 with sig2 and accumulate the products. Therefore, in order to use the mac instruction, we should define them as _xram_ and _yram_ variables in the function cmplx(): 


__xram__ short sig1

__yram__ short sig2 

 


Please note: there are two (2) underscores before and after XRAM and YRAM. 


 


Next, we should also map var1 and var2 to XRAM and YRAM: 


__xram__ short var1[10] = {1, 0, 1, 0, 1, 0, 1, 0, 1, 0} ;

__yram__ short var2[10] = {1, 0, 1, 0, 1, 0, 1, 0, 1, 0} ;

 


void 

main()

{….}

 


Note: If var1 and var2 were inside main(), the keywords XRAM and YRAM could not be used. 


 


So, now we have made the necessary modifications in the source code. In order to actually use XRAM and YRAM memory spaces, they should be defined for the linker. A simple way to achieve that is to change the file occ.cfg, the C compiler driver configuration file which is supplied with the OakDSPCore software development tools. 


The default data section in this file is :


 


data: ; \

__PAGE_REGS_SECT align 0x100 ; \

page_sec inpage ; \

.data ; \

const_data noload ; \

__STACK_SECT at 0xE000 noload ; \

__MALLOC_SECT noload ; \

__OUTPORT_SECT at 0xF7FE noload ; \

__INPORT_SECT at 0xF7FF noload ; \

; 

 


These are the data sections that are generated by the compiler. We should add XRAM at the beginning and YRAM at the end (at location FC00, as we use the 2K configuration):


 


data: ; \

__PAGE_REGS_SECT align 0x100 ; \

page_sec inpage ; \

xram ; \

.data ; \

const_data noload ; \

__STACK_SECT at 0xE000 noload ; \

__MALLOC_SECT noload ; \

__OUTPORT_SECT at 0xF7FE noload ; \

__INPORT_SECT at 0xF7FF noload ; \

yram at 0xFC00 ; \

; 

 


After making these changes, we compile cmplx2.c. It is interesting to compare the two listing files cmplx1.lst with cmplx2.lst. Note the difference in implementing the mac instruction with and without the __xram__ and __yram__ keywords:


 


		without keywords

		with keywords

		Remarks



		mov (r4)+s,y 


mpy y,(r0)+s


mov p,a0


mov (r1)+s,y


mpy y,(r3)+s


mov (r1),y


mac y,(r0),a0

		mpy (r4)+s,(r1)+s 


mov p,a0


mpy (r5)+s,(r0)+s


mac (r4),(r0),a0

		p= 


sig1[2i]*sig2[2i +1]


a0 = p 


p=


sig1[2i +1]*sig2[2i]


a0 = a0 + p


p = sig1[2i]*sig2[2i]





 


When the variables were not allocated to XRAM and YRAM, the contents of the registers had to be moved to the y and p registers to enable the use of the mpy and mac instructions. When we used the XRAM/YRAM keywords, there is no need to move one of the variables to the y register. 


Let’s try to run the improved program in the debugger. However, we get the following error message: "Reading from uninitialized memory". 


Why did this happen ? The instruction that caused this error message is: 


mac (r4), (r0), a0, where r0 points at address 0x005A and r4 points at 0xFC0A. When we load the script file cmplx1.dbg, the addresses range 0xFC00-0xFC09 is initialized with the values of var2. Address 0xFC0A is not initialized. The last mac instruction adds the contents of the P register to the accumulator, and then the new P is calculated as: 


(r4) * (r0), where r4 and r0 were incremented by (r4)+s, and (r0)+s. This product is no longer useful in the calculation. However, there is an attempt to access memory address which is not initialized, and this is why we get the error message.


In order to avoid that, we can either initialize (to zero) one extra word at the end of the XRAM and YRAM arrays using the debugger’s fill command :


fill [d:fc0a,d:fc0a] 0x0000


You can add this command to the debugger script file, cmplx2.dbg. However, since accessing uninitialized memory location is a simulation level error, not emulation level error, we can simply ignore the error message given by the debugger, or disable it by the debugger’s CLI command : disable exception memory. 


Now, let’s try again to run this program in the simulator. The cycles count yields 


15N + 126, so, four cycles per loop iteration were saved. In this example there is a total of 201 clock cycles, and the program size is 145 (0x91) words. There is an improvement comparing to the 222 cycles and 150 words that were obtained without the use of the __xram__ and __yram__ keywords. 


The use of pointers to simplify address calculations 

 


The next improvement involves a different reference to the arrays sig1 and sig2. When reference to the arrays’ elements is done with the indexes 2*i or 2*i+1, these values are recalculated in each iteration, which consumes cycles and program size. 


The full assembly code can be found at: cmplx3.c. A simpler and more efficient way to approach the arrays’ ellements is with a tricky usage of pointers, and the ++ notation. We can implement the multiplication in the following way: 


void 

cmplx(sig1, sig2, SampNum, rp, ip)

short *sig1;

short *sig2;

short SampNum;

short *rp;

short *ip;

{

short i;

long sum_real = 0;

long sum_imag = 0;

__xram__ short *psig1 = sig1;

__yram__ short *psig2 = sig2;

 


for (i = 0; i < (SampNum / 2); i++) {

sum_real += (long)*psig1++ * *psig2++;

sum_real -= (long)*psig1-- * *psig2;

sum_imag += (long)*psig1++ * *psig2--;

sum_imag += (long)*psig1++ * *psig2;

psig2 += 2;

}

*rp = sum_real >> 16;

*ip = sum_imag >> 16;

}

 


Exercise: Check that the same indexes values are obtained in both cases. 


Please note another trick we use. The original program contains the following sequence: 


 


sum += a * b  c * d ;

 


In the modified code, we separated this into two phases, which contributed for generation of a more efficient code:


 


sum += a * b ; 

sum  = c * d ;

 


After compiling the new version of the program, we can see how this change improved the assembly code generated. 


First, let’s look at the implementation of :


sum_real += (long) sig1[2*i] * sig2[2*i] ) - (long) sig1[2*i+1] * sig2[2*i+1] ;

 


When the explicit indexes notation is used, we get the following assembly code : 


 


mov p,a0 ; a0 is loaded with the first multiplication. Before the first iteraion 


; and at the end of each iteration (see *) , the value of p is 


; initialized 


mpy (r5),(r1) ; calculate the second multiplication


sub p,a0 ; perform the subtraction


mov 40,a1l ; load sum_real from memory


addh 41,a1 

add a0,a1 ; update the value of sum_real


mov a1l,40 ; write sum_real to memory


mov a1h,41

 


When using the pointers notation, the C code changes to, 


 


sum_real += (long)*psig1++*psig2++ ;

sum_real -= (long)*psig1-- * *psig2 ;

 


and only 2 instructions are needed: 


 


mac (r4),(r0)-,a0 

msu (r4)-,(r0)+,a0 

 


Next, let’s see how sum_imag() was calculated: 


 


sum_imag += (long) sig1[2*i] * sig2[2*i+1] + (long) sig1[2*i+1] * sig2[2*i];

 


When the explicit indexes notation is used, the generated assembly code is:


 


mpy (r4)+s,(r1)+s ; calculate the first multiplication


mov p,a0 ; load p to the accumulator


mpy (r5)+s,(r0)+s ; calculate the second multiplication


mac (r4),(r0),a0 ; add p to the accumulator


; initialize the value of p for the next iteration


swap (a1,b1) ; update the value of sum_imag which is saved in b1 

add a0,a1 

swap (a1,b1)

 


When the pointer notation is used, the assembly code again reduces to only two instructions:


 


mac (r4)+s,(r0)+,a1 

mac (r4)+,(r0)+,a1 

 


By using the pointer notation, the compiler eliminated the need to read/write values from memory, used the mac instruction rather than the mpy instruction, and enabled the used of post modifications. 


We may conclude that the impact of using the pointer notation rather than the explicit indexes notation is quite impressive. Reference to the variables is straight forward and a better utilization of the accumulators is enabled. 


What have we gained in terms of program size and cycles ? The cycles count is now: 


5N + 114, which means that only 5 (!!) cycles are now required per iteration, and only 134 cycles for this example. The program size is only 122 (0x7a) words. 


 


3. The __bkrep__ keyword

 


When we examine the listing file, we can see that the compiler uses a conditional branch on the loop entrance, which costs extra code:


 


rst ##0xffff,b0h 

shfi b0,b0,#-15 

shfi a0,b1,#0 

mov r2,a0 

add b0l,a0 

mov a0l,y 

shfi b1,a0,#0 

movsi y,b0,#-1 

shfi a1,a1,#4 

shfi a1,a1,#-4 

cmp b0l,a1 

sbr L52, ge 

mov b0l,r2 

mpy (r4)+,(r0)+ 

subv ##0x1,r2 

load #0x2, stepj 

bkrep r2,L56-1 ; nest=##1

 


Note the sbr L52, ge instruction, The reason for putting the branch instruction is checking whether the loop should be executed at least once. If there was function call within the loop, the compiler would completely omit the use of bkrep for another branch mechanism, because it acts according to the worst case scenario, in which a function call within a loop may contain more nesting of bkrep instructions. 


As we know that the loop should be executed at least once, we can use the __bkrep__ keyword to hint the compiler that it can use the "bkrep" instruction. It can be used before the do, while and for ANSI-C keywords. 


Let’s add this keyword just before the for loop (see cmplx4.c): 


 


void 

cmplx(sig1, sig2, SampNum, rp, ip)

short *sig1;

short *sig2;

short SampNum;

short *rp;

short *ip;

{

short i;

long sum_real = 0;

long sum_imag = 0;

__xram__ short *psig1 = sig1;

__yram__ short *psig2 = sig2;

 


__bkrep__ 

 


for (i = 0; i < (SampNum / 2); i++) {

sum_real += (long)*psig1++ * *psig2++;

sum_real -= (long)*psig1-- * *psig2;

sum_imag += (long)*psig1++ * *psig2--;

sum_imag += (long)*psig1++ * *psig2;

psig2 += 2;

}

*rp = sum_real >> 16;

*ip = sum_imag >> 16;

}

 


Compilation of this file results in a more efficient code prior to the bkrep instruction:


 


rst ##0xffff,b0h 

shfi b0,b0,#-15 

shfi a0,b1,#0 

mov r2,a0 

add b0l,a0 

mov a0l,y 

shfi b1,a0,#0 

movsi y,b0,#-1 

mpy (r4)+,(r0)+ 

mov b0l,r2 

subv ##0x1,r2 

load #0x2, stepj 

bkrep r2,L56-1 ; nest=##1 

 


So, we have saved 4 instructions, and if this routine is called often, it might result in a significant improvement. 


What have we gained ? Obviously, there is no chnage in cycles per iteration. However, initialization cycles have been reduced by 5 cycles and code size decreased to 118 (0x76) words. 


We can conclude that using the special OakDSPCore C language extensions we can obtain optimization for code size and cycles count. 


(back to top...)




A Closing Remark: 

We hope that our example has been useful for you in getting to know our Software Development Tools. By now, you know how to create, assemble, link and simulate an OakDSPCore program. If you have any feedback or remarks, we will be glad to get them and respond. Send your feedback to: sdt@dsp.co.il.


 


(back to top...)

Trademarks: 
PineDSPCore and OakDSPCore are registered trademarks of DSP Group, Inc., all rights reserved worldwide.
IBM and PC are trademarks of International Business Machines Corp.
MS, MS-DOS, and MS-Windows are registered trademarks of Microsoft Corp.
UNIX is a registered trademark of UNIX System Laboratories, Inc.


_1334841458.unknown

_1244234466.doc

[image: image2.jpg]DAC0832







DAC0832的逻辑结构


[image: image1]
