Posibles proyectos para calificar unidad 4 de instrum. digital
Circuito de comunicacion RS232 visible
Design a visible optical link for RS-232C communications

Edited by Bill Travis

Shyam Tiwari, Sensors Technology Ltd, Gwalior, India -- EDN, 1/9/2003

The design in Figure 1 is a visible optical link for those who need to see the transmitted data. An isolation figure of more than 5000V is a bonus. Tests of the system used the COM input of a data-acquisition system, as well as a standard PC's COM port. The MC1489 converts the RS-232C data to TTL signals. A 7404 gate then inverts the signal. The output of the 7404 drives Q1, a 2N3055 power transistor. The transistor drives the set of three LEDs to form a light source. When no data exists on the RS-232C port, the LEDs remain off. When data transmission takes place, the LEDs glow at the rate of the data transmission. Keep the optical receiver 50 cm away from the LEDs to obtain maximum isolation. The MRD5009 phototransistor directly converts the light to a TTL output. (A TIL99 phototransistor also works well.) You should also isolate the power supply to the MRD5009/TIL99 and the MC1488 from the power supply of the receiver circuit. The MC1488 is a TTL-to-RS-232C converter.
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Basic Serial Interface 

This electronic circuit makes connecting a personal computer to the "real world" easy. By using your computer's serial port and a few simple lines of BASIC program, external devices can be monitored and controlled. You can build the BSI using the plans provided on this page. 
BASIC Serial Interface (BSI)

Introduction:

The BASIC Serial Interface (BSI) is a 6402 based UART circuit which allows the control of devices using a computer's RS232 serial port and BASIC programming language. 

Theory of operation:


The BASIC Serial Interface consists of four integrated circuits: An RS232 receiver/transmitter, +5 volt regulator, 555 timer, and a 6402 UART (please refer to schematic).

Data (8 bit words) are received through the data cable from pin 2 of the computer serial port. They terminate on terminal IS (serial in) on the BSI. These RS232 signals are converted to TTL levels by IC2 and passed to pin 20 of IC1 (6402 UART). The transmission is then decoded and output to pins 12 through 5 of IC1 as 8 separate outputs, each representing one bit of the 8 bit word. 

Data on the input ports of IC1(pins 26 through 33) are encoded and transmitted to the RS232 transmitter section of IC2 when Data Strobe (DS), pin 23 is pulsed low. IC2 converts the TTL signal from IC1 to RS232 level and transmits it via pin 3 of the serial port to the computer.

IC3 produces the clock signal for IC1 and must be 16 times the bit rate. For instance if the computer is set for 1200 baud the frequency of IC3 (pin 3) must be 19.2 KHz. The frequency must be within 3% for the circuit to work. Please refer to the following table for the proper frequency settings.

Baud ............. Clock frequency
bits/sec......... (pin 3 IC3)

300 .............. 4800
1200 ..............19.2 KHz
2400 ..............38.4 KHz
4800 ..............76.8 KHz
9600 ..............153.6 KHz

Transformer T1, Bridge rectifier BR1, C9, C10 and +5 volt regulator (IC4) comprise the power supply and regulator circuit. T1, BR1, C9, and C10 comprise the DC power supply portion and can be located on either end of the Data Cable. Also, the DC power supply (T1, C9, C10, and BR1) can be replaced by any +8 to +30 volt DIRECT CURRENT (DC) power supply such as the common plug mounted supplies that are frequently used with modems, telephones, and electronic games. The +5 volt regulator (IC4) is located on the BSI and regulates the voltage to +5 volts which supplies the rest of the circuit.

Programming:


The BASIC Serial Interface is designed to be operated from a computer using BASIC program language. However, any programming language will work if it can open, send and receive from the serial port. This discussion will be limited to BASIC and the reader can extend the concept to their particular programming language.
The following two programs are used to test the BSI. The first program tests the transmission from the computer to the BSI, and the second tests the transmission from the BSI to the computer.

Program 1.... computer to BSI:

10 KEY OFF:CLS:CLOSE
20 OPEN "COM1:1200,N,8,2" AS #1
30 INPUT "ENTER NUMBER 0 TO 255";A
40 PRINT #1, CHR$(A);
50 GOTO 30 

Line 10 turns off the BASIC key displayed across the bottom of the screen in most versions of BASIC, Clears the screen, and closes any files that might be open. Line 20 opens the computer's serial communications port number 1 as device #1 and sets it to a bit rate of 1200, no parity, 8 bit words, and two stop bits. Line 30 accepts a number typed from the computer keyboard. Line 40 converts the number to its appropriate ASCII equivalent (which will be the value of the number typed) and outputs it to communications port 1. Line 50 starts the program over again. For instance, if 65 was typed on the computer keyboard when the "return "key is pressed pins 6 and 12 of the 6402 UART (IC1) will go high and pins 11,10,9, 8, 7,and 5 will remain low. This bit pattern represents the binary number 10000010 or 65 in decimal.

Program 2.... BSI to computer:


10 KEY OFF:CLS:CLOSE
20 OPEN "COM1:1200,N,8,2" AS #1
30 A$=INPUT$ (1,#1)
40 PRINT ASC(A$)
50 GOTO 30

This program is the same as program 1 except for lines 30 and 40. Line 30 receives the data word sent to the computer's serial communications port 1 and assigns it to the string variable A$. Line 40 prints the ASCII character code (the decimal equivalent of the BSI's input port) to the screen. for instance if pin 26 and 32 on the BSI are high and pins 27,28,29,30,31, and 33 are low the 8 bit data word transmitted would be 01000001 or 65 in decimal. 

Using these basic program elements it is possible to program a variety of routines to read to and write from individual ports. Some examples are provided in the enclosed "Security System Application Note #1".[image: image2.png]BASIC Serial Interface Schematic v O L —
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 HYPERLINK "http://www.jbgizmo.com/index.htm" 
If the serial port uses a 9 pin "D" connector use the following wiring. 
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PC  RS485  Interface 

M Asim Khan,   asimkhan@sat.net.pk
This interface circuit provides electrically isolated RS485 communication inteface to the PC serial port the isolation circuit protect the PC from direct connection to hazardous voltages.
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Figure 1: Circuit Diagram of Isolated RS485 Interface
Figure 1 shows the circuit diagram of RS485 interface. Connector K1 is linked to the serial port of the PC, power to the PC side of the circuit is derived from the signal lines DTR and RTS. Positive supply is derived from RTS and negative supply from the DTR line. The RTS line is also used to control the data direction of RS485 driver IC U4. 
Optical isolation is achieved by optocouplers U1, U2 and U3. Opto U1 is used to control the data direction of U4 opto U2 provide RXD line isolation while opto U3 provide TXD line isolation. 
The other side of the isolator carries TTL levels. This side is powered by an unregulated dc supply between 9V and 18V dc. IC U5 provide 5V regulated output and IC U4 provide the RS485 bus interface. The TXD and RXD lines status are provided by data indicating LEDs. The interface has been tested at the baud rate of 19.2k baud. 
For Data Reception            RTS = 1  (at +ve level) 
For Data Transmition          RTS = 0 (at -ve level) 
DTR line is always set to 0  (at -ve level) 

Figure 2 & 3 shows the component layout of the isolator pcb and the track patterns respectively.
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Figure 2: Component layout of the Isolator PCB
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Figure 3: Track patterns of the Isolator PCB
Component details of the project. 

 1       4    C1,C2,C3,C6       100nF 
 2       1    C4                10uF 16V 
 3       1    C5                470uF 25V 
 4       3    D1,D2,D3          1N4148 
 5       2    D4,D5             LED RED 3mm 
 6       2    D7,D6             TRANSIL 6.8V 
 7       1    D8                1N4003 
 8       1    K1                DB9 R/A PCB PLUG 
 9       1    K2                PCB TERMINAL BLOCK 4 WAY 
10       3    R1,R2,R3          1K8 
11       2    R7,R4             4K7 
12       2    R5,R8             1K 
13       3    R9,R12            150R 
14       1    R6                680R 
15       2    R11,R10           10R 
16       1    R13               120R 
17       2    U3,U1             H11L1 OPTO-ISOLATOR 
18       1    U2                CNY17-3 OPTO-ISOLATOR 
19       1    U4                MAX487, SN75176B 
20       1    U5                LM7805
--------------------------------------------------------------
