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UPGRADE INFORMATION All resources related to PICBASIC such as firmware, IDE and manual etc may be upgraded irregularly for improvement without notice. The information about that is released at COMFILE Technology web site, www.comfile.co.kr, and its details are as follows.



IDE IDE (integrated Development Environment) for PICBASIC, PICBASIC studio and PICBASIC-LAB are able to be downloaded at www.comfil.co.kr free of charge.



PICBASIC FIRMWARE Upgrade information for firmware inside of PICBASIC module will be announced at COMFILE Technology web site, www.comfile.co.kr. Upgrading firmware of PB-3X and PBM-RX is free of charge while that of PB-1X and PB-2X cost.



TRADEMARK Microsoft, Internet Explorer, Windows, Windows NT, Windows 2000, and Windows XP are registered trademarks of Microsoft Corporation in the United States and/or other countries. The Microchip logo and name, PIC and PICmicro are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries. PICBASIC is registered trademark of Comfile Technology Inc in Republic of Korea and other countries.



NOTICE Information contained in this data book may be changed without notice and be intended by way of suggestion. Specification and function of devices mentioned in this data book may be changed without notice to improve their function and performance. Use of Comfile’s products as critical components in life support systems is not authorized except with express written approval by Comfile. Comfile does not warranty to use Comfile’s product for the purpose which is not instructed in this data book. PICBASIC is copyright of Comfile Technology Inc. therefore, all information regarding PICBASIC cannot be copied or modified or re-produced without written agreement of Comfile.
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Chapter 1. What is PICBASIC ?
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What is PICBASIC… In a word, PICBASIC is micro single board computer controlled by the PICBASIC language. The PICBASIC language, based on BASIC language, is developed by Comfile Technology and includes various single instructions such as ADIN, PWM, and SEROUT etc to be used in automation control field. You can simply make instant use of PICBASIC by connecting to printer port of PC and that there is no need of extra MDS. It could be applicable widely in automation control field such as automated machine, thermal controller, inspection ZIG, ROBOT controller, data acquaintance device etc.



HARDWARE OF PICBASIC In case of PB-2S, it consists of two key components, PICmicro chip and EEPROM. A program programmed by PICBASIC language is converted into intermediate code and stored at EEPROM. (EEPROM is FLASH type memory conserving its contents without power supplying) PICmicro chip in PICBASIC plays role of a interpreter that translates and executes the program stored at EEPROM. PICBASIC contains interpreter program on board. Exterior of PB-1S is similar as SIP (Single Inline Package) and its lower pins are power source pin, RESET pin and I/O pins.



EEPROM



Oscillator



PC connection



Interpreter chip 



In case of PB-3X family, it has different composition. There is no need of extra EEPROM in PB-3X family because that the PICmicro chip used in PB-3X family has built-in EEPROM.



EEPROM
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However, basic elements such as outer oscillation and bypass condenser etc should be composed by users.



5V



22pF 20MHz X-TAL



22pF



RES I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 CLKIN I/O4-AD4 GND OSCIN OSCOUT I/O8 I/O9-PWM0 I/O10-PWM1 I/O11



1 2 3 4 5 6 7 8 9 10 11 12 13 14



28 27 26 25 24 23 22 21 20 19 18 17 16 15



PCOUT PCIN PICBUS I/O7 I/O6 I/O5 I/O17 I/O16 +5V GND I/O15 I/O14 I/O13 I/O12



5V 0.1uF



PICBASIC PROGRAMMING… First you need to connect a PICBASIC module to PC with the PICBASIC cable. After connection, you can program with PICBASIC studio on PC. The PICBASIC studio is Integrated Development Environment for PICBASIC and is released free of charge by Comfile Technology. You can download it at www.comfile.co.kr. The program takes course of compiling and downloading and running by clicking RUN button in PICBASIC studio. When occurring errors in process of compiling, a error message will appear.



3lines Download cable



PICBASIC studio



Printer port Flash 64K, RAM 32K, EEPROM 32K, 12bit ADC, RTC, 34 I/O



PBM-R5



Downloading program through dedicated cable (Rev.B cable)



User target board



PROGRAM MAINTENANCE When you need to revise/modify a program, you just simply re-connect the PICBASIC cable to PC, and revise/modify the program on PICBASIC studio. The program is stored at EEPROM, which keeps its data even at power-off state.
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PICBASIC DATABOOK PICBASIC CABLE Download cable for PB series uses three lines to connect with printer port. Download cable for PBM series named Rev.B cable includes a microprocessor performing error detection and speed control between PC and PICBASIC. It insures to prevent various problems in downloading.



PRINTER PORT



PRINTER PORT



2 to PICBASIC 1 2 3



to PICBASIC 1 2 3



10 25



123



PICBASIC MODULES PICBASIC modules are classified as three types of series.



The first PICBASIC series PB-1B, PB-1S, PB-2S, PB-2H



One chip controller series Faster speed and economic price PB-3B, PB-3H



Dual processing controller series Floating point math, Hardware RS232C, String PBM-R1, PBM-R5



“PB series” in this document is means modules of which name stars with PB, such as PB-1B, PB-1s,PB-2S, PB-2H, PB-3B, PB-3H while “PBM series” means PBM-R1 and PBM-R5.
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SPECIFICATION PB-1B



PB-1S



PB-2S



PB-2H



PB-3B



PB-3H



PBM-R1



PBM-R5



Main Memory



2K byte



4K byte



8K byte



16K byte



4K byte



4K byte



32K byte



64K byte



Data Memory



96 byte



96 byte



96 byte



96 byte



80 byte



80 byte



8 K byte



32K byte



I/O ports



16



16



27



27



21



29



34



34



Main processor



PIC16C73



PIC16C73



PIC16C74



PIC16C74



4.19MHz



4.19MHz



4.19MHz



20MHz



20MHz



20MHz



20MHz



20MHz



13.1times



13.9times



13.9times



3.1times



1times



1times



1.4times



1.4times



serial



serial



serial



serial



serial



serial



serial



Serial



8K byte



32K byte



Oscillation frequency Execution rate comparison* Memory Access*



PIC16F876 PIC16F877 PIC16F877 PIC16F877



EEPROM for data No. of Pin



21



21



34



34



28



40



40



40



A/D channel (Resolution)



5 (8 bit)



5 (8 bit)



8 (8 bit)



8 (8 bit)



5 (10 bit)



8 (10 bit)



8 (10 bit)



8 (10 bit)



12 bit A/D



2channel



PWM channel (Resolution)



2 (8bit)



2 (8bit)



2 (8bit)



2 (8bit)



2 (8bit)



2 (8bit)



2 (10bit)



2 (10bit)



String



N/A



N/A



N/A



N/A



N/A



N/A



Available



Available



N/A



N/A



N/A



N/A



N/A



N/A



Available



Available



N/A



N/A



N/A



N/A



N/A



N/A



Available



Available



32bit integer, real number RS232 buffering method



l Execution rate comparison is execution speed of each PICBASIC module compared with the fastest module, PB-3X. i.e., PB-1B is slower than PB-3X as much as 13.1 times. The larger execution rate is, the slower execution speed is. l Memory access is a method of accessing the program memory at CPU. Parallel access is faster than Serial access. Because a PB-3X module uses a built-in BUS, it is much faster than PBM-Rx modules.
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PINOUT & CIRCUIT



+5V RES GND I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 I/O4-AD4 I/O5 I/O6 I/O7 I/O8 I/O9-PWM0 I/O10-PWM1 I/O11 I/O12 I/O13 I/O14 I/O15 CLKIN PICBUS



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21



PB-1B /1S module



Pin no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21



Description +5V /RES GND I/O0/ AD0 I/O 1/ AD1 I/O 2/ AD2 I/O 3/ AD3 I/O 4/ AD4 I/O 5 I/O 6 I/O 7 I/O 8 I/O 9/ PWM0 I/O 10/ PWM1 I/O 11 I/O 12 I/O 13 I/O 14 I/O 15 CLKIN PICBUS



Power, 5V Reset, 5V Ground Port 0 Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7 Port 8 Port 9 Port 10 Port 11 Port 12 Port 13 Port 14 Port 15 Counter input LCD port



Port block



Input



Function



Block 0 Block 0 Block 0 Block 0 Block 0 Block 0 Block 0 Block 0 Block 1 Block 1 Block 1 Block 1 Block 1 Block 1 Block 1 Block 1



TTL TTL TTL TTL TTL TTL TTL TTL ST ST ST ST ST ST ST ST ST



AD input AD input AD input AD input AD input



PWM port PWM port



l ST = Schmitt trigger l TTL = TTL Level input TTL Level input port recognizes the state of a pin as HIGH above 1.4V while as LOW below 1.3V. Schmitt trigger input port recognizes the state of a pin as HIGH above 3.4V while as LOW below 3.3V.
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+5V U1 A0 A1 A2 VSS



VDD WP SCL SDA



8 7 6 5



R1



R



R5



3 2 1 4.19MHz



D1 R



U2 1 2 3 4 5 6 7 8 9 10 11 12 13 14



MCLR RA0 RA1 RA2 RA3 RA4 RA5 VSS1 OSC1 OSC2 RC0 RC1 RC2 RC3



RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 VDD VSS2 RC7 RC6 RC5 RC4



28 27 26 25 24 23 22 21 20 19 18 17 16 15



PIC16C73A-04/SO



J1 CON3 +5V



+5V



24LCXX



RES P0 P1 P2 P3 CLKIN P4



3 2 1



1 2 3 4



1N4148



PICBUS P7 P6 P5



R2 10K



+5V



P15 P14 P13 P12 P11 P10 P9 P8



+5V +5V



C3 CAP NP



C4 CAP NP GND
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PICBASIC DATABOOK PB-2S / PB-2H +5V RES GND I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 I/O4-AD4 I/O5 I/O6 I/O7 I/O8 I/O9-PWM0 I/O10-PWM1 I/O11 I/O12 I/O13



Pin no.



Description



34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18



N/C N/C PICBUS CLKIN I/O26-AD7 I/O25-AD6 I/O24-AD5 I/O23 I/O22 I/O21 I/O20 I/O19 I/O18 I/O17 I/O16 I/O15 I/O14



Port block



Input



Function



Port 0



Block0



TTL



AD input



Port 1



Block0



TTL



AD input



I/O2/AD2



Port 2



Block0



TTL



AD input



7



I/O3/AD3



Port 3



Block0



TTL



AD input



8



I/O4/AD4



Port 4



Block0



TTL



AD input



9



I/O5



Port 5



Block0



TTL



10



I/O6



Port 6



Block0



TTL



11



I/O7



Port 7



Block0



TTL



12



I/O8



Port 8



Block1



ST



13



I/O9/PWM0



Port 9



Block1



ST



PWM port



14



I/O10/PWM1



Port 10



Block1



ST



PWM port



15



I/O11



Port 11



Block1



ST



16



I/O12



Port 12



Block1



ST



17



I/O13



Port 13



Block1



ST



18



I/O14



Port 14



Block1



ST



19



I/O15



Port 15



Block1



ST



20



I/O16



Port 16



Block2



ST



21



I/O17



Port 17



Block2



ST



22



I/O18



Port 18



Block2



ST



23



I/O19



Port 19



Block2



ST



24



I/O20



Port 20



Block2



ST



25



I/O21



Port 21



Block2



ST



26



I/O22



Port 22



Block2



ST



27



I/O23



Port 23



Block2



ST



28



I/O24/AD5



Port 24



Block3



ST



AD input



29



I/O25/AD6



Port 25



Block3



ST



AD input



30



I/O26/AD7



Port 26



Block3



ST



AD input



31



CLKIN



Count input



32



PICBUS



LCD port



N/C



No Connection



1



+5V



Power, 5V



2



/RES



Reset, 5V



3



GND



Ground



4



I/O0/AD0



5



I/O1/AD1



6



33, 34



12



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17



ST
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+5V



U3 1 2 3 4



A0 A1 A2 VSS



VDD WP SCL SDA



8 7 6 5



R3



D2 1N4148



24LCXX



+5V



J3



R



CON3



R6



3 2 1



R4 10K



U4



+5V



RES P0 P1 P2 P3 CLKIN P4 P24 P25 P26 3 2 1



4.19MHz



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



MCLR A0 A1 A2 A3 A4 A5 E0 E1 E2 VDD VSS OSC1 OSC2 C0 C1 C2 C3 D0 D1



B7 B6 B5 B4 B3 B2 B1 B0 VDD2 VSS2 D7 D6 D5 D4 C7 C6 C5 C4 D3 D2



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21



PICBUS P7 P6 P5



+5V



P23 P22 P21 P20 P15 P14 P13 P12 P19 P18



PIC16C74A-04/PQ P17 P16 P11 P10 P9 P8



+5V +5V C1 CAP NP



C2 CAP NP GND
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PICBASIC DATABOOK PB-3B RES I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 CLKIN I/O4-AD4 GND OSCIN OSCOUT I/O8 I/O9-PWM0 I/O10-PWM1 I/O11



Pin no.



14



1 2 3 4 5 6 7 8 9 10 11 12 13 14



Description



28 27 26 25 24 23 22 21 20 19 18 17 16 15



PCOUT PCIN PICBUS I/O7 I/O6 I/O5 I/O17 I/O16 +5V GND I/O15 I/O14 I/O13 I/O12



Input



Function



Port 0



TTL



A/D input



Port 1



TTL



A/D input



I/O2-AD2



Port 2



TTL



A/D input



5



I/O3-AD3



Port 3



TTL



A/D input



6



CLKIN



Count input



7



I/O4-AD4



Port 4



TTL



A/D input



8



GND



Ground



1



/RES



Reset



2



I/O0-AD0



3



I/O1-AD1



4



Port block



9



OSCIN



Crystal connection



10



OSCOUT



Crystal connection



11



I/O8



Port 8



Block1



ST



12



I/O9-PWM0



Port 9



Block1



ST



PWM port



13



I/O10-PWM1



Port 10



Block1



ST



PWM port



14



I/O11



Port 11



Block1



ST



15



I/O12



Port 12



Block1



ST



16



I/O13



Port 13



Block1



ST



17



I/O14



Port 14



Block1



ST



18



I/O15



Port 15



Block1



ST



19



GND



Ground



20



+5V



Power, 5V



21



I/O16



Port 16



ST



22



I/O17



Port 17



ST



23



I/O5



Port 5



ST



24



I/O6



Port 6



ST



25



I/O7



Port 7



ST



26



PICBUS



LCD port



27



PCIN



PC connection pin, IN



28



PCOUT



PC connection pin, OUT



Edge interrupt
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l All pins except VDD, VSS and RESET pin is used for I/O. l I/O ports are arranged in order of their number and are blocked by eight ports. The blocked eight ports is called Port block. (Port block is essential to process by byte.) l Generally, RES pin is connected with VDD (Internal RESET delay circuit) l Because CLKIN pin can detect Rising edge, even 20KHz of high speed pulse can be counted. l PB-3B module is same as PICmicro PIC16C73 in PIN layout. l PB-3B module has one port block. Addressing at port block 0 or 2 is ignored by instructions. l OSCIN, OSCOUT must be connected to 20MHz crystal. l /RES pin should be connected to 5V without additional circuit.



The picture shown below is basic circuit for operating PB-3B module.



5V



3 2 1



10K



22pF



20MHz X-TAL 22pF



RES I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 CLKIN I/O4-AD4 GND OSCIN OSCOUT I/O8 I/O9-PWM0 I/O10-PWM1 I/O11



1 2 3 4 5 6 7 8 9 10 11 12 13 14



28 27 26 25 24 23 22 21 20 19 18 17 16 15



PCOUT PCIN PICBUS I/O7 I/O6 I/O5 I/O17 I/O16 +5V GND I/O15 I/O14 I/O13 I/O12



10K



3 2 1



1N4148



2



5V 0.1uF



10 25



PRINTER PORT
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PICBASIC DATABOOK PB-3H RES I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 CLKIN I/O4-AD4 I/O5-AD5 I/O6-AD6 I/O7-AD7 +5V GND OSCIN OSCOUT I/O8 I/O9-PWM0 I/O10-PWM1 I/O11 I/O16 I/O17



Pin no.



16



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Description



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21



PCOUT PCIN PICBUS I/O28 I/O27 I/O26 I/O25 I/O24 +5V GND I/O23 I/O22 I/O21 I/O20 I/O15 I/O14 I/O13 I/O12 I/O19 I/O18



Port block



Input



Function



1



/RES



Reset



2



I/O0-AD0



Port 0



Block 0



TTL



A/D input



3



I/O1-AD1



Port 1



Block 0



TTL



A/D input



4



I/O2-AD2



Port 2



Block 0



TTL



A/D input



5



I/O3-AD3



Port 3



Block 0



TTL



A/D input



6



CLKIN



Count input



7



I/O4-AD4



Port 4



Block 0



TTL



A/D input



8



I/O5-AD5



Port 5



Block 0



TTL



A/D input



9



I/O6-AD6



Port 6



Block 0



TTL



A/D input



10



I/O7-AD7



Port 7



Block 0



TTL



A/D input



11



+5V



Power, 5V



12



GND



Ground



13



OSCIN



Crystal connection



14



OSCOUT



Crystal connection



15



I/O8



Port 8



Block 1



ST



16



I/O9-PWM0



Port 9



Block 1



ST



PWM port



17



I/O10-PWM1



Port 10



Block 1



ST



PWM port



18



I/O11



Port 11



Block 1



ST



19



I/O16



Port 16



Block 2



ST



20



I/O17



Port 17



Block 2



ST



21



I/O18



Port 18



Block 2



ST



22



I/O19



Port 19



Block 2



ST



23



I/O12



Port 12



Block 1



ST



24



I/O13



Port 13



Block 1



ST



25



I/O14



Port 14



Block 1



ST



26



I/O15



Port 15



Block 1



ST COMFILE Technology
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I/O20



Port 20



Block 2



28



I/O21



Port 21



Block 2



ST ST



29



I/O22



Port 22



Block 2



ST



30



I/O23



Port 23



Block 2



ST



31



GND



Ground



32



+5V



Power, 5V



33



I/O24



Port 24



ST



34



I/O25



Port 25



ST



35



I/O26



Port 26



ST



36



I/O27



Port 27



ST



37



I/O28



Port 28



ST



38



PICBUS



LCD port



39



PCIN



PC connection pin, IN



40



PCOUT



PC connection pin, OUT



Edge interrupt



l PB-3H module is same as PIC16c74, PICmicro in pin layout.



The following picture is a basic circuit to operate PB-3H module.



5V



3 2 1



10K



5V



20MHz X-TAL



COMFILE Technology



RES I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 CLKIN I/O4-AD4 I/O5-AD5 I/O6-AD6 I/O7-AD7 +5V GND OSCIN OSCOUT I/O8 I/O9-PWM0 I/O10-PWM1 I/O11 I/O16 I/O17



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21



PCOUT PCIN PICBUS I/O28 I/O27 I/O26 I/O25 I/O24 +5V GND I/O23 I/O22 I/O21 I/O20 I/O15 I/O14 I/O13 I/O12 I/O19 I/O18



10K



3 2 1



1N4148



2



5V 0.1uF



10 25



PRINTER PORT
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PICBASIC DATABOOK PBM-R1/ R5



+5V RES GND I/O0-AD0 I/O1-AD1 I/O2-AD2 I/O3-AD3 I/O4-AD4 I/O5-AD5 I/O6-AD6 I/O7-AD7 I/O8-INT I/O9-PWM0 I/O10-PWM1 I/O11 I/O12 I/O13 I/O14-TX I/O15-RX CLKIN



Pin no.



18



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21



Flash 64K, RAM 32K, EEPROM 32K, 12bit ADC, RTC, 34 I/O



PBM-R5



Description



VBB PICBUS I/O33-ADCH1 I/O32-ADCH0 I/O31 I/O30 I/O29 I/O28 I/O27 I/O26 I/O25 I/O24 I/O23 I/O22 I/O21 I/O20 I/O19 I/O18 I/O17 I/O16



Port block



Input



Function



1



+5V



Power, 5V



2



/RES



Reset, 5V



3



GND



Ground



4



I/O0/AD0



Port 0



Block0



TTL



10bits AD input



5



I/O1/AD1



Port 1



Block0



TTL



10bits AD input



6



I/O2/AD2



Port 2



Block0



TTL



10bits AD input



7



I/O3/AD3



Port 3



Block0



TTL



10bits AD input



8



I/O4/AD4



Port 4



Block0



TTL



10bits AD input



9



I/O5/AD5



Port 5



Block0



TTL



10bits AD input



10



I/O6/AD6



Port 6



Block0



TTL



10bits AD input



11



I/O7/AD7



Port 7



Block0



TTL



10bits AD input



12



I/O8 / INT



Port 8



Block 1



ST



Edge interrupt



13



I/O9 / PWM0



Port 9



Block 1



ST



10bits PWM port



14



I/O10 / PWM1



Port 10



Block 1



ST



10bits PWM port



15



I/O11



Port 11



Block 1



ST



16



I/O12



Port 12



Block 1



ST



17



I/O13



Port 13



Block 1



ST



18



I/O14 / TX



Port 14



Block 1



ST



RS232C transmitting



19



I/O15 / RX



Port 15



Block 1



ST



RS232C receiving



20



CLKIN



Count input



21



I/O16



Port 16



Block 2



ST



22



I/O17



Port 17



Block 2



ST



23



I/O18



Port 18



Block 2



ST



24



I/O19



Port 19



Block 2



ST



25



I/O20



Port 20



Block 2



ST



26



I/O21



Port 21



Block 2



ST



ST
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I/O22



Port 22



Block 2



ST



28



I/O23



Port 23



Block 2



ST



29



I/O24



Port 24



Block 3



ST



30



I/O25



Port 25



Block 3



ST



31



I/O26



Port 26



Block 3



ST



32



I/O27



Port 27



Block 3



ST



33



I/O28



Port 28



Block 3



ST



34



I/O29



Port 29



Block 3



ST



35



I/O30



Port 30



Block 3



ST



36



I/O31



Port 31



Block 3



ST



37



I/O32/ADCH0



Port 32



AD input only



12bits, AD input



38



I/O33/ADCH1



Port 33



AD input only



12bits, AD input



39



PICBUS



LCD port



40



VBB



Real time clock



Battery



Terminal



l All pins except VDD, VSS and RESET pin is used for I/O. l I/O ports are arranged in order of their number and are blocked by eight ports. The blocked eight ports is called Port block. (Port block is essential to process by byte.) l Generally, RES pin is connected with VDD (Internal RESET delay circuit) l I/O port 32/33 are dedicated to AD input. I.e. they have no other I/O function except AD input. l Pin no. 40 (VBB) is backup power for Real-time clock. PICBASIC modules contain 0.1F super condenser. It is charged while the module is supplied electric power. When power source of the module is off, it starts working as battery. If you keep the PICBASIC module off during over 6months, you should need to supply extra electric power to the PICBASIC module through Pin no. 40 so that internal clock keeps working. l Because CLKIN port can detect Rising edge, even 20KHz of high speed pulse can be counted. * PBM-R1 is same as PBM-R5 in function except 12bit A/D function and real-time clock function.



ELECTRIC CHARACTERISTIC OF PBM-RX VDD Voltage



: 4.5V ~ 5.5V



Current consumption



: PB-1B, 1S, 2S : 7mA : PB-2H : 15mA : PB-3B, 3H : 6mA : PBM-R1, R5 : 50mA



Storage temperature



: -40° ~ 125°



Operating temperature



: 0° ~ 75°



Source current of port



: 25mA



Sink current of port



: 25mA



Maximum allowable current of VSS



: 300mA



Maximum allowable current of VDD



: 250mA
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DIMENSION PB-1B / PB-1S



PB-2S / PB-2H



20
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PICBASIC DATABOOK PB-3X 15.8mm 8.3mm



35.1mm



1 2 3 4 5 6 7 8 9 10 11 12 13 14



28 27 26 25 24 23 22 21 20 19 18 17 16 15



2.54mm



52.2mm



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21



2.54mm



PBM-Rx



65.6mm



75.4mm



Flash 64K, RAM 32K, EEPROM 32K, 12bit ADC, RTC, 34 I/O



PBM-R5 2.54mm (100mil)



66mm (2600 mil)
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PICBASIC PNP BOARD PnP board is an educational board for testing/training PICBASIC without soldering. There are two types of PnP boards, PnP board for PB-1X/PB-2X/PBM-RX modules and PnP board3 for PB-3X modules. PnP board contains a basic power source circuit, S/W input circuits, LED output circuits, a RS232C level conversion circuit and a breadboard etc. The following picture shows each parts of PnP board.



RS232C (Communication to PC)



LED for testing port output



Serial LCD module port



Electric power (9~18V DC)



Bread board



Socket for PICBASIC (PB-1B/1S/2S/2H PBM-R1/R5)



SGN port



PIEZO (for testing PLAY, SOUND, BEEP instruction) Switch for testing port input



Photentio meter for testing A/D input



Because PnP board also contains a breadboard, you can add components that you want to use for testing.



There is unexposed wire connection inside of bread board as shown picture.
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PICBASIC DATABOOK The following picture describes each part of PnP board3.



Socket for PICBASIC for PB-3B/3H



Serial LCD module port



Electric power (connect 9~18V DC)



Bread board



RS232C (Communication to PC



PIEZO (for testing PLAY, SOUND, BEEP instruction)



SGN port Serial Seven Segment module Switch for testing port input



Photentio meter for testing A/D input



The following picture is RS232C circuit of PnP board.



RX C2



CAP



C3 1 2 3 4 5 6 7 8



CAP C4 CAP



C5



C1+ +10 C1C2+ C2-10 X2OUT R2IN



VCC GND X1OUT R1IN R1OUT X1IN X2IN R2OUT



TX



5V



C1



16 15 14 13 12 11 10 9



CAP



RX TX



PC RS232



MAX232



C1~C5 : 01.uF CAP
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PICBASIC DATABOOK The following picture is power source circuit of PICBASIC PnP board. It output 5V with 9V~20V input. (The rated current of the circuit is less than 200mA. When current more than 200mA is needed, you should use an additional power supply. (PnP board3 for PB-3X has different power source circuit)



DC 9~ 18V IN



7805 5V OUTPUT BRIDGE



3 2 1



2 1 DCJACK



CAP



CAP NP



The following diagram is LED circuit. (When HIGH, LED turns on)



The following diagram is PUSH S/W circuit. (When a switch is pushed, it turns LOW state.)



Various application boards can be used with PnP board, such as STEP motor driving module, DC motor driving module, RTC board and so on. For more information on application boards, refer to COMFILE Technology catalog or visit www.comfile.co.kr.
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MEMORY PB MODULES PB modules have 2K~16K of EEPROM, which is used for storing program code or data. The EEPROM is connected to a 2 main microprocessor of a PB module through I C protocol, 2 wires serial communication standard. In case of PB-3X, it is connected to its main processor directly. Program code is stored from address 0 and unused area after storing program code can be used for storing data. (EEPROM can keep its content in power-off state.)



3FFF



1FFF



FFF 7FF 0



2K PB-1B



0



4K PB-1S PB-3B, 3H



0



0



8K PB-2S



16K PB-2H



The other memory is 96bytes of SRAM. In case of PB-3X, it is 88bytes. The SRAM is inside of microprocessor and used for storing value of variables. (Data in SRAM is destroyed when power source is off and is set as 0 when power source is on.)
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PBM MODULES A PBM-R5 module has a FLASH ROM 29C512 (64Kbyte) as its main memory and has a SRAM 62256 (32Kbyte) and a EEPROM 24LC256 (32Kbyte) as its data memory.



64K byte FFFF



PBM-R5 32K byte



32K byte



0000



7FFF



7FFF



0000



0000



Program Memory (29C512 Flash)



EEPROM (24LC256)



Data Memory (62256 SRAM)



A PBM-R1 module has a FLASH ROM 29C512 (64Kbyte) of main memory and has a SRAM 6264 (8Kbyte) and a EEPROM 24LC64 (8Kbyte) of data memory. (The differences between PBM-R1 and PBM-R5 are 12bit A/D convert function and real-time clock function)



64K byte FFFF



PBM-R1



0000



Program Memory (29C512 Flash)



1FFF



8K byte



0000



8K byte 1FFF 0000



EEPROM (24LC64)



Data Memory (6264 SRAM)



Unlike PB modules, PBM series modules do not clear content of RAM on RESET. Therefore, user software should clear content of RAM if needed.
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PICBASIC Studio PICBASIC studio is Integrated Development Environment for PICBASIC. It includes Compiler, Editor, Debugger and etc and has similar usage as a word processor and is compatible with Microsoft Windows 98/ME/NT/2000/XP. You can get it from COMFILE program CD provided with PICBASIC products or download from download section of www.comfile.co.kr/english.



INSTALLATION To program PICBASIC modules, it is essential to install PICBASIC studio and to make connection between a PICBASIC module and your PC with a PICBASIC cable. To install PICBASIC studio into your PC, please follow below steps. Step 1.



Insert COMFILE program CD into CD drive of your PC. In a moment, the following screen will appear on your PC. (The screen may be different in according to CD version.)
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Step 2. On the screen, click ENGLISH, then you will see pages written in English. In the page, select download Tab.



Step 3. In the download page, click download button for PICBASIC studio.
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Step 4. In a moment, you will see the message box asking if you open/save the pbstv10.zip or not. Click Open button. Then, installation will be proceeding.



Step 5. While Setup is proceeding, you can set installation option such as destination folder, program folder, etc. Please keep your eyes on screen and follow the message appearing at each stage of installation.



GETTING LATEST VERSION OF PICBASIC STUDIO We, Comfile Technology, upgrade our software almost every month irregularly. Therefore, to get latest version of PICBASIC studio, we recommend you to visit our web site for software upgrade regularly at least every month. The download page for international users is www.comfile.co.kr/english/download.html.



SPECIAL NOTICE FOR USING REV.B CABLE ON PICBASIC-STUDIO Rev.B cable is a intelligent cable containing a microprocessor and is dedicated for PICBASIC modules, PB series and PBM series. If you are using MS Windows XP, you should allocate the LPT1 to HP Laser jet 4. Because that the driver of HP Laser jet4 is in MS Window XP driver package, you don’t have to install it separately. If you don’t allocate LPT1 to HP Laser jet 4, you will encounter the error message as ‘PICBASIC module not found”.
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PICBASIC DATABOOK GETTING START WITH PICBASIC STUDIO The following screen is initial state of PICBASIC studio.



You can program your source just as a typical word process/editor. Do not forget to save your source after programming it.
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When you finish programming/saving your source, click Run button as below in order to execute the source. Run will check Syntax error in your source and, if no error is found, download the source into PICBASIC module. While those two processes, if there occurs no error, the PICBASIC module is ready to execute the source.



If you encounter the error message, “PICBASIC Module Not Found! Check Cable or Power” during download process, you should look into hardware component and their connection such as cable, electric power and etc. Electric power must be supplied from Target board. After checking all components and their connection, if you figure out nothing wrong. You should adjust address of Printer port. You can find the Printer Port set box in Setup menu in the Tool bar. You can select one of 378, 278 and 3BC as address of the printer port.
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FILE MENU -New : make new file -Open : open existing file -Save : save current working file -Save As : save current working file in different name : save only Object code from current working file -Save Object -Download from Object : download only Object code



SAVE/DOWNLOAD OF OBJECT CODE Generally, you can save/keep your source file to save it in the forms of BAS file. If you need to protect your source code, you should save only Object code from your source file. Because none can read your source file from the Object code file, you can keep your source file safe.



EDIT MENU -Undo -Redo -Cut -Copy -Paste -Select All



: cancel previous work : execute previous cancellation : cut marked text and place in clipboard : copy marked text to clipboard : paste clipboard text at cursor : select all



SEARCH MENU -Find -Find Next -Find Previous -Replace -Goto line -Toggle Bookmark -Next Bookmark -Previous Bookmark -Bookmark clear all
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: find text : find next occurring text : find previous occurring text : replace marked text : move cursor to specific line : mark bookmark : move to next bookmark : move to previous bookmark : clear all bookmarks
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RUN MENU -Run : execute SyntaxCheck, compile and download in turn -Break : stop execution and start Debug mode -Verify : compare source code -Syntax Check : check syntax error -View Object code : display Object code -View Label List : display label list -View PICBASIC Flash Memory: display content of PICBASIC module -Check Variable : check value in specific variable -Modify Variable : modify value in specific variable -Clear Flash Memory : clear content of PICBASIC module



SETUP MENU -Use Korean Menu -Editor Environment -Printer Port Setup



: change language into Korean : show Editor setup : change address of printer port and set Rev.B cable



HELP MENU -Help -Tip of the Day -About PICBASIC Studio



: Open PICBASIC manual : : display version



CONST DEVICE When you work in PICBASIC studio. You must let PICBASIC studio what kind of device you work with by declaring in the first part of your program with CONST DEVICE as follows. CONST DEVICE = R5 Please refer to Chapter 2 Instructions for details about CONST DEVICE.
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EDITOR FUNCTION KEYS The following function keys can be available in Editor state. UP arrow DOWN arrow LEFT arrow RIGHT arrow Ctrl + UP arrow Ctrl + DOWN arrow Ctrl + LEFT arrow Ctrl + RIGHT arrow Home End Ctrl + Home Ctrl + End PgUp PgDn Ctrl + F Ctrl + Z



: move cursor up one line : move cursor down one line : move cursor left one line : move cursor right one line : move cursor up : move cursor down : move cursor left : move cursor right : move cursor at beginning of line : move cursor at end of the line : move cursor at beginning of program : move cursor at end of program : move cursor up one page : move cursor down one page : Find : Undo



BLOCK CONTROL SHIFT + arrow Ctrl + X Ctrl + C Ctrl + V Ctrl + A



: highlight one character to direction of arrow : cut marked text and place in clipboard : copy marked text to clipboard : paste clipboard text at cursor : highlight all



FILE CONTROL Ctrl + X F2
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: Open another file : Save current working file
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DEBUGGING BREAK & CHECK STEP OPERATION While a PICBASIC module is connected with your PC, you can execute BREAK at any time. Once, you execute BREAK, PICBASIC studio goes into DEBUG mode and shows DEBUG window as follow. The DEBUG window shows location where the execution stop and variable value etc.



In the state of Debug mode, you can look into variation of variable, state of I/O, etc by executing Step Into. In order to restart program, click Exit button. (Only Seep Into mode is available in PB series.)



COMFILE Technology



35



PICBASIC DATABOOK You can modify value of specific variable in the Modify Variable box shown as below.



CHECKING VARIABLE IN OPERATION This function is available in only PBM series. When you use PB series, it is not activated. This function allows you to check or modify value of specific variable. When you click Check Variable in the Run menu, current values of all variables are displayed on window.
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Chapter 2.



Instructions
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General rule of instructions Rule of instruction in PICBASIC language is very similar with BASIC language. Instructions can be classified as commands and functions. A function is used as part of a expression and has round bracket at a instruction’s tail. - Command: - Function:



PRINT, GOTO, RETURN ADIN(0), EEREAD(0) 
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