第九次课（3学时）

UNIT 4  A：Computer Structure and Function

背景知识：一个计算机系统往往是由四部分构成的。CPU、存储器（memory）、输入/输出和总线（BUS）。总线的作用是将前三部分连在一起。
存储器主要用来存储指令和数据。根据功能和性质，存储器可以分为随机访问存储器（RAM），只读存储器（ROM）以及PROM、EPROM和EPPROM等。
CPU是计算机的心脏，一个CPU的内部往往又由算术逻辑单元（ALU）、各种不同用途的寄存器（register）、内总线和控制器组成。
New Words:

architecture  n.  体系结构
interpret  v. 解释、翻译（口译） 
address  n. 地址   
addressing  a. & v. 寻址  
location  n. 单元     
word length  字长
enable  v. 使能    
alter  v. 改变、改动    
field  n. 段、域、字段
opcode  n. 操作码  
operand  n. 操作数    
bit  n. 位  
byte  n. 字节
single-precision  n. 单精度  
floating-point  浮点的  
erasable  a. 可擦除的
participation  n. 参与、分区  
flag register  标志寄存器
pointer  n. 指针
阅读范围：除了第148和149页的“Internal Processor Bus”和“Controller”部分的全部内容。
注意：149页第8行有错误。

翻译示例：

The CPU reads and interprets the instructions, reads the data required by each instruction, executes the action required by the instruction, and stores the results back in memory. One of the action that is required of the CPU is to read data from or write data to an external device. This is carried out using the input/output system.

CPU 读取并解释指令，读取每一条指令所需的数据，执行指令所需的动作并将结果存储回内存。CPU所必需的一个动作就是从外设读写数据。该动作由输入/输出系统来完成。
The memory of computer consists of a set of sequentially numbered locations. Each location is a register in which binary information can be stored. The ‘number’ of location is called its address. The lowest address is 0. The manufacturer defines a word length for the processor that is an integral number of locations long. In each word the bits can represent either data or instructions. For the Intel 8086/87 and Motorala MC68000 microprocessors, a word is 16 bits long, but each memory location has only 8 bits and thus two 8-bit location must be accessed to obtain each data word.
计算机的内存由一组连续编号的单元构成。每一个单元都是一个存储二进制信息的寄存器。单元的编号称为其地址。最低的地址为0。制造商为处理器定义了字长，字长为单元长度的整数倍。每一个字中的位，既可以表示数据也可以表示指令。对于Intel 8086/87或者Motorala MC68000微处理器，一个字的长度为16位，但是每一个内存单元只有8位，因此， 为了得到一个字的数据必须访问两个8位的单元。
In order to use the contents of memory, the processor must fetch the contents of the right location. To carry out a fetch, the processor place (enables) the binary-coded address of the desired location onto the address line of the external processor bus. The memory then allows the contents of the addressed memory location to be read by the processor. The process of fetching the contents of a memory location does not alter the contents of that location.
为了使用内存的内容，处理器必须读取正确的存储单元的内容。为了完成一个取数操作，处理器将所需的单元的二进制编码的地址放（使能）在外部处理器的地址线上。接着，内存就允许处理器读取所给地址内存单元中的内容。取数操作不会影响存储单元中的内容。
In a real instruction set there are many more instructions. There is also a much larger number of memory locations in which to store instructions and data. In order to increase the number of memory locations, the address fields and hence the instructions must be longer than 16 bits if we use the same approach. There are a number of way to increase the addressing range of the microprocessor without increasing the instruction length: variable instruction field, multiword instructions, multiple addressing mode, variable instruction length. We will not discuss them in detail.
在实际的指令集中往往有更多的指令。也有更多数量的存储指令和数据的内存单元。如果我们使用原来的方法，为了增加内存的容量，地址段以及指令必须比16位更长。有各种方法在不增加指令长度的前提下增大微处理器的寻址范围。例如：变指令段、多字指令、多寻址方式、变指令长度等。我们对此不作详细讨论。
The bus is the most important communication system in a computer system. Under control of the CPU, a data source device and data destination device are “enabled” onto (equivalent to being connected to ) the bus wires for a short transmission.
总线是计算机系统中最重要的通信系统。CPU的控制下，数据源器件和数据目的地器件被“使能”（等价于将其连接）至总线用于短暂的传输。

The internal processor bus described in Sec.XX is connected to the external processor bus by a set of bus buffers located on the microprocessor integrated circuit.

XX节所描述的内部总线通过一组位于微处理器集成电路内的总线缓冲器与外部总线连接。

B： Interface to External Signals and Devices

背景知识：接口技术是一门和计算机密切相关的技术，由于计算机的CPU和外部设备在信号的格式、宽度、电平、工作速度、工作方式等多方面存在着差距，所以必须有相应的设备作为两者之间的接口。从功能上来说常用的接口芯片有：并行接口、串行接口、中断控制、DMA控制、数/模转换、模/数转换以及各种专用的接口芯片。
New Words: 

modality  n. 形式、方式  
dorm = dormitory  
enable  v. 使能   
tristate  n. 三态   
negate  v. 取消、否定   
strobe  v. 选通  
flag  n. 标志
polling  n. 轮询  

latch  n. & v. 锁存  
offset binary  偏置二进制码  
two complement  双补码
slew rate 转换速率   
set time  建立时间   
moderate  a. 中等的
quanta  n. 量、定量
single end  单端   
differential   a. 差动的
解释：A digital to analog converter as indicated in Fig 3-4B-4 is used to produce an analog voltage or current that is proportional to a digital binary number over a given “full scale” range. 
如图3-4B-4所示的数模转换器产生一个和满量程范围内的二进制数成比例的模拟的电压或者电流信号。
Toward the high-accuracy end of the performance spectrum lies the dual slope converter. In this converter, an unknown positive(constant) input voltage Ui is applied to an electronic integrator from zero volts for a fixed time T, producing a positive-going output voltage ramp proportional to UiT(the integral of a constant voltage over time T). 
随着高精度转换器发展就产生了双积分模数转化器。在该种转换器中，一个未知的正值（常数）输入电压Ui 加至一个电子积分器上，该积分器从零电压开始积分，时间为固定的T，从而产生一个斜率与UiT成正比的正向斜坡电压。
注：lie  vi. 展现、伸展  
翻译示例：

   Autonomous external devices and signals having no bus-compatible signals and no temporal relationship with the system bus signal cannot be connected to the system bus directly. Communication with the system bus is accomplished via an input/output interface. The main purpose of an input/output interface are converting the transfer of data between the processor and independent outside devices, and converting data between a modality recognized by the processor. Other functions of interface may be to provide electric isolation, amplification, noise rejection, temporary data storage, or data format conversion.

    自治的外部设备和信号由于没有与总线兼容的信号也没有与系统总线信号的暂时关系（注：实际上是指没有暂存器）就无法与系统总线直接相连。与系统总线的通信是由输入输出接口来完成的。输入输出接口的主要目的是将数据在处理器与独立的外部设备之间转换并将数据按为处理器能识别的方式进行转换。接口的其他功能包括：电气绝缘、信号放大、噪声去除、数据暂存或者数据格式转换。
In some cases, the use of handshaking (sequence used for request, permission, and transfer) signal shown in Fig. 3-4B-2 is necessary. When the data is available, the peripheral negates the data-available line, and data is then strobed into the interface. At about the same time, a ‘ready’ flag is set in the status register to indicate to the CPU that data is available. In order to know this, the CPU must be continually ‘polling’ the interface (reading the status register), and finally latched the data.
    在某些情形，使用如图Fig. 3-4B-2所示的握手信号（用于请求、允许和转换的信号序列）是必须的。一旦信号是可用的，外设就会关闭信号可用线并将数据选通至接口。同时，状态寄存器给出‘就绪’标志，通知CPU数据已经可用。为了得知外设是否就绪，CPU必须不停地轮询接口（读状态寄存器）并最终锁存数据。
Toward the high-accuracy end of the performance spectrum lies the dual slope converter. In this converter, an unknown positive(constant) input voltage Ui is applied to an electronic integrator from zero volts for a fixed time T, producing a positive-going output voltage ramp proportional to UiT(the integral of a constant voltage over time T). Ui  is then removed and a known negative constant reference voltage U is integrated which produces a ramp down. This second ramp crossed zero at UiT/ U seconds from the time the reference was applied. The time is measured by a high-speed counter; and since T and U are constant, the counter holds a value that is proportional to the input voltage. If the input voltage, for example, is equal to the reference voltage U, the two integration times are equal and the counter would be set to reach its maximum. This type of converter is usually quit linear and converters up to 20 bits can be obtained, but the conversion time is relatively long.
随着高精度转换器发展就产生了双积分模数转化器。在该种转换器中，一个未知的正值（常数）输入电压Ui 加至一个电子积分器上，该积分器从零电压开始积分，时间为固定的T，从而产生一个斜率与UiT成正比的正向斜坡电压。然后去掉Ui， 对一个已知的负常值参考电压U积分一产生一个下降的斜坡。这第二个斜坡信号从参考电压作用时算起在UiT/ U秒过零。这个时间通过一个高速计数器来测量， 由于T 和U都是常数，计数器所计的数就与输入电压成比例。如果输入电压等于参考电压，，两个积分时间就相等，计数器就达到最大值。 这种转换器通常线性度很好，转换精度达到20位，但是转换时间相对比较长。
At the high-speed end of the performance spectrum, the parallel (flash) converter can provide conversion rate greater than 100MHz. This is accomplished by providing internal voltage reference for each of the 
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quanta into which the analog voltage range is divided. The analog signal is compared with all the reference voltages at once by a string of high-speed comparators whose outputs are used to generate the binary output. Because of the number and quality of the components required for this A/D, implementations are more common for 8 bit or less. Flash converters are usually expensive.
在高速转换性能的范围内，并行（闪速）转换器可以提供高达100MHz的转换速率。该转换器的实现原理是，为每一份量值为输入模拟电压除以
[image: image2.wmf]21

N

-

的电压提供一个内部参考电压。输入模拟信号立即与所有的参考电压通过一串高速比较器进行比较，高速比较器用于产生二进制输出。由于该类型的A/D所需要的元件的数量比较多、要求的质量比较高，通常都是8位或者更低位。闪速转换器通常比较昂贵。
–
[image: image3]
In front of the A/D converter in an analog conversion system is usually located a sample-and-hold circuit. A constant input is especially required in a successive approximation converter because the input is compared with a reference several times over the conversion period.
在模拟量转换系统中在模/数转换器的前端通常都会有一个采样-保持电路。在逐次逼近转换器中一个固定的输入特别重要，因为在一个转换周期中输入要和参考值比较好几次。
The multiplexer shown in Fig. 3-4B-5 is conceptually like a rotary switch that can be rotated to “address” any input channel under control of processor. The multiplexer can be constructed from either mechanical switches or solid-state devices (such ad CMOS switches). The multiplexer can be carried out in a variety of ways such as “single-end” and “differential” connection. The single-end connection is useful when a signal is referenced to ground. The differential multiplexer is useful when you are interested in the difference between two voltages, such as the two arms of a strain gauge bridge.
如图Fig. 3-4B-5所示的多路开关在概念上如同一个旋转开关，在处理器的控制下可以旋转寻址任意一个输入通道。多路开关可以用机械开关或者固态器件（例如CMOS）开关构成。多路开关的输入端可以有多种输入连接方式，例如单端连接或者差分连接。当信号值是相对地而言的，则使用单端连接。当我们对两个电压的差感兴趣时（例如一个应力传感器桥的两个桥臂的电压差）则使用差分连接。
UNIT 5

A:  Fundamentals of Single-Chip Microcomputers

背景知识：简单地说，单片机就是将一个微型计算机的基本单元：CPU、存储器、I/O等都集成在一个芯片上。现在单片机，以其体积小、重量轻和能耗小的特点，已经广泛应用于工业控制、智能仪表、数据采集、家用电器、医疗设备等诸多领域。

New Words: 

culmination  n. 结果、结局、顶点、极点     
arguably  adv. 争议地  
volatile  a. 易挥发的   
volume  n. 体积、容量    
emulation  n. 模拟、模仿    
stack  n. 堆栈   stack pointer 堆栈指针
solid state relay 固体继电器   
fluorescent   a. 荧光的    
protocol  n. 协议     
frame  n. 帧   
parity  n. 奇偶校验
timer  n. 定时器

timing  n. 定时、时钟、时间控制
解释：

在第一句中，arguably 可能是unarguably之误。这一句的意思是：单片机是数字计算机和集成电路发展的一个结果，这两者无可争辩地是20世纪两项最有意义的发明。

ROM is usually for the permanent, non-volatile storage of an applications program. Many microcomputers and microcontrollers are intended for high-volume applications and hence the economical manufacture of the device requires that the contents of the program memory be committed permanently during the manufacture of the chips. Clearly, this implies a rigorous approach to ROM code development since changes cannot be made after manufacture. This development process may involve emulation using a sophisticated development system with a hardware emulation capability as well as the use of powerful software tools.

ROM通常是用于永久的、非易失的应用程序存储。许多的微处理器或者微控制器是大批量生产的，为了省钱，要求程序在生产时就永久地固化在存储器中。显然，这就意味着ROM代码的开发必须十分精确，因为一旦生产出来就无法更改。这种开发过程包括使用一个复杂的开发系统，该系统包括硬件仿真能力以及功能强大的软件工具。

Some manufacturers provide additional ROM options by including in their range devices with (or intended for use with ) user programmable memory. The simplest of these is usually a device which can operate in a microprocessor mode by using some of the input/output lines as an address and data bus for accessing external memory. This type of device can behave functionally as the single-chip microcomputer from which it is derived albeit with restricted I/O and modified external circuit. The use of these ROMless devices is common even in production circuits where the volume does not justify the development costs of custom on-chip ROM, there can still be a significant saving in I/O and other chips compared to a conventional microprocessor based circuit. More exact replacement for ROM devices can be obtained in the form of variants with piggy-back EPROM (Erasable Programmable ROM) sockets or devices with EPROM instead of ROM. These devices are naturally more expensive than the equivalent ROM device, but do provide complete circuit equivalents. EPROM based devices are also extremely attractive for low-volume applications where they provide the advantages of a single-chip device, in terms of on-chip I/O. etc, with the convenience of flexible user programmability. 
有的制造商通过在他们的产品系列中提供（或者打算提供）附加的用户可编程的内存。其中最简单的是这么一种器件，该期间工作在微处理器模式，利用输入输出线作为地址和数据总线访问外部存储器。这种设备从单片机上派生出来，尽管带有受限制的I/O和更改过的外部电路，在功能上表现为一个单片机。无ROM的设备普遍使用，即使在产品电路中批量使得片内ROM开发成本过高，和基于微处理器的传统电路相比还是可以显著地节省I/O和其他芯片。取代ROM更为合理的一种方式，可以通过使用各种背负式EPROM（可擦写、可编程ROM）插座或者用带EPROM的器件来取代ROM。这些器件自然会比较昂贵，但是能够提供完全同等的、基于EPROM的器件对于小批量来们说也是有吸引力的，因为它们使用片内的I/O，提供了单片器件的优势并有灵活的可编程的便利。
Serial communication with terminal devices is a common means of providing a link using a small number of lines. This sort of communication can also be exploited for interfacing special function chips or linking several microcomputers together. Both the common asynchronous and synchronous communication schemes require protocols that provide framing (start and stop) information. This can be implemented as a hardware facility or UART relieving processor(and applications programmer) of this low-level, time-consuming, detail. It is merely necessary to select a baud-rate and possibly other options (number of stop bits, parity, etc.) and load (or read from) the serial transmitter (receiver) buffer. Serialization of the data in the appropriate format is then handled by the hardware circuit. 

串行通信是一种使用很少的几条线就能实现与终端设备通信的常用方式。这种通信方式也可以开发为与一些特殊芯片的接口或者将几个微型计算机相互连接。异步和同步通信策略需要协议提供（启动、停止）帧信息。这种工作可以使用硬件或者UART来实现，可以将处理器或者应用程序从这种底层的、费时的和琐碎的工作解脱出来。用户只需要选择少数几个选项，例如波特率、停止位、奇偶校验方式，然后向串行发送（或者接收）缓冲区发送（或者读取）数据。将数据转换为串行所需的格式由硬件来完成。
上次作业的参考答案

“本文介绍了一种新型的触觉测量装置。”

主动：

This paper introduces a new type tactile sensor.

被动：

A new type tactile sensor is introduced (in this paper).

“本文讨论控制系统稳定性判别方法。”

主动：

This paper discusses several criteria of the control system stability.

被动：

Several criteria of the control system stability are discussed (in this paper).

练习九：

1、 将以下中文翻译成英文（采用复合句）。

“该系统由一个高精度的热电偶（thermocouple）和8031单片机组成，采用自适应PID控制算法。”

2、 写出下列河流的中文名，并指出其地理位置。

Amazon、Danube、Euphrates、Ganges、Mississippi、Nile、Volga.

3、阅读下列文稿
report: Hamas-led cabinet takes office 

RAMALLAH, April 16 (Xinhua) -- Hamas-led cabinet has made intensive contact with the office of the Palestinian President Mahmoud Abbas in the past few hours in a bid to ease the ongoing financial crisis, Palestinian sources revealed on Sunday.

Abbas is currently in Jordan to coordinate the financial assistance from Arab countries in order to pay salaries owed to the government employees as soon as possible.

The cabinet and the presidential office were trying to solve their disputes over the competences on finance, security and border crossings, the sources said.

Both sides also discussed the formation of a joint delegation headed by Abbas to make a tour to the Arab world to raise funds for the cash-strapped Palestinian National Authority (PNA).

Minister of Telecommunications and Information Technology Jamal al-Khudari, who is in UAE for talks on financial aid, said that he telephoned President Abbas and briefed him on the results of the talks he held during his current tour. 

Al-Khudari urged Abbas to assist the government by releasing funds from the Palestinian Investment Fund. 

Minister of Planning Samir Abu Eisheh on Saturday also met with Abbas in Jordanian capital of Amman for the same purpose.

Meanwhile, the first deputy to the parliament Speaker Ahmad Bahar affirmed that the cabinet had received big financial support from Iran, saying that the size of support would be announced later.

The Hamas-led cabinet, which took office on March 29, delayed payment of about 120 million U.S. dollars of monthly salaries to about 140,000 government employees due to the halt of financial aid by donor countries, mainly the United States and the European Union.

Israel has also halted the monthly transfer of about 50 million dollars of tax revenues it collects on behalf of the PNA since Hamas won the parliamentary elections in January
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并行比较型模数转换器原理图
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