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 ds30082j - page ii ?  2001 microchip technology inc. information contained in this publication regarding device applications and the like is intended through suggestion only and may be superseded by updates. it is your responsibility to ensure that your application meets with your specifications. no representation or warranty is given and no liability is assumed by microchip technology incorporated with respect to the accuracy or use of such information, or infringement of patents or other intellectual property rights arising from such use or otherwise. use of microchip?s products as critical com- ponents in life support systems is not authorized except with express written approval by microchip. no licenses are con- veyed, implicitly or otherwise, under any intellectual property rights. trademarks the microchip name and logo, the microchip logo, pic, picmicro, picmaster, picstart, pro mate, k ee l oq , seeval, mplab and the embedded control solutions company are reg- istered trademarks of microchip technology incorporated in the u.s.a. and other countries. total endurance, icsp, in-circuit serial programming, filter- lab, mxdev, microid,  flex rom,  fuzzy lab, mpasm, mplink, mplib, picc, picdem, picdem.net, icepic, migratable memory, fansense, economonitor, select mode and microport are trademarks of microchip technology incorporated in the u.s.a. serialized quick term programming (sqtp) is a service mark of microchip technology incorporated in the u.s.a. all other trademarks mentioned herein are property of their respective companies. ? 2001, microchip technology incorporated, printed in the u.s.a., all rights reserved.  printed on recycled paper. microchip received qs-9000 quality system  certification for its worldwide headquarters,  design and wafer fabrication facilities in  chandler and tempe, arizona in july 1999. the  company?s quality system processes and  procedures are qs-9000 compliant for its  picmicro ?   8-bit mcus, k ee l oq ?   code hopping  devices, serial eeproms and microperipheral  products. in addition, microchip ? s quality  system for the design and manufacture of  development systems is iso 9001 certified. note the following details of the code protection feature on picmicro ?  mcus. � the picmicro family meets the specifications contained in the microchip data sheet. � microchip believes that its family of picmicro microcontrollers is one of the most secure products of its kind on the market to day,  when used in the intended manner and under normal conditions. � there are dishonest and possibly illegal methods used to breach the code protection feature. all of these methods, to our knowl - edge, require using the picmicro microcontroller in a manner outside the operating specifications contained in the data sheet.  the person doing so may be engaged in theft of intellectual property. � microchip is willing to work with the customer who is concerned about the integrity of their code. � neither microchip nor any other semiconductor manufacturer can guarantee the security of their code. code protection does not  mean that we are guaranteeing the product as  ? unbreakable ? . � code protection is constantly evolving. we at microchip are committed to continuously improving the code protection features of   our product. if you have any further questions about this matter, please contact the local sales office nearest to you.
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 ?  2001 microchip technology inc. ds30082j-page 1 pro mate ii user ? s guide 12 quick start introduction this chapter provides the limited information that experienced users of pcs  and embedded application development tools need in order to quickly start  using pro mate ii. highlights topics covered in this chapter: � installing pro mate ii - installing mplab ?  ide and pro mate ii - installing pro mate ii command line interface � connecting the pro mate ii to your pc � using pro mate ii with mplab ide - enabling (starting) pro mate ii - setting up the device programmer and configuration bits - programming, verifying, and reading a device � using procmd � using pro mate ii in stand-alone mode

 pro mate ii user ? s guide ds30082j-page 2 ?  2001 microchip technology inc. installing pro mate ii installing mplab ?  ide and pro mate ii 1. pro mate ii is a component of the mplab integrated development environment (ide). to install the mplab ide software, insert the mplab ide installation cd and run  mpxxxx.exe , where  xxxx  repre- sents the version of the mplab ide software. this executable is in the root directory of the cd. 2. when the component selection window of the installation program appears, make sure pro mate ii is checkmarked in the list of compo- nents to install. as a minimum, install the mplab ide software and mpasm ? /mplink ? . you should also install the mplab-sim and help files. continue with the installation by following the instructions displayed by the installation program. under language components, select all. if you previously installed the mplab ide software but did not install  pro mate ii, you must repeat the installation. you can clear all the  checkmarks except pro mate ii.  installing pro mate ii command line interface � if you have installed the mplab ide software, execute  procmd.exe   from dos or a windows dos shell. it is in the mplab directory. � if you have not installed the mplab ide software, you will need to get a  copy of procmd and its associated files. you may obtain procmd  from the mplab directory of the mplab ide installation cd-rom or  from our internet web site at http://www.microchip.com. select devel- opment tools, pro mate ii, command line interface. note: the  setup.cfg  file is used in programming k ee l oq ?  devices. it is created whenever you install the mplab ide software. if you have to reinstall the mplab ide software, create a backup of your setup.cfg  file first in order to save your k ee l oq  programming settings.

 ?  2001 microchip technology inc. ds30082j-page 3 quick start connecting pro mate ii to your pc follow these steps to connect the pro mate ii to your pc.  1. first, install a socket module on your pro mate ii. (for more informa- tion, see chapter 2 or appendix a.) align the tip of the arrow on the socket module with the tip of the arrow on the pro mate ii. tighten the two socket module thumbscrews evenly and, if possible, simultaneously. avoid over tightening them; they should be finger-tight only.  2. use the rs-232 communications cable to connect the pro mate ii to an available com port on your pc. 3. make sure that the power switch on the back of the unit is in the off position. install the power supply. 4. turn the power switch on the back of the pro mate ii to on.  if the message  ? socket not supported ?  appears, ensure that the module is  properly installed into the pro mate ii. you are now ready to start using pro mate ii with the mplab ide. note: always make sure that the device programmer is powered off before installing the socket module. note: socket modules do not come with the device programmer. you must order your socket module(s) separately. socket modules are available to accommodate each device package. the development system ordering guide (ds30177) describes the available socket modules.

 pro mate ii user ? s guide ds30082j-page 4 ?  2001 microchip technology inc. using pro mate ii with mplab starting pro mate ii 1. start the mplab ide by double-clicking the mplab desktop icon or by selecting  programs > microchip mplab > mplab  from your start menu.  2. select  options > programmer options > communications port setup from the mplab menu. select the com port that the pro mate ii is on. 3. if the pro mate ii menu item is not on the mplab menu, you must select the pro mate ii programmer. in the mplab desktop, select options > programmer options > select programmer . select pro mate device programmer and click  ok . a message will prompt you to restart mplab in order for the change to take effect. click  yes . mplab will shut down, and the pro mate menu will appear on the mplab menu when you restart mplab. 4. select  options > development mode . select the mplab-sim or editor only development mode and select the device you are going to program. click  ok . 5. if you are going to use the hex file from a project to program the device, open that project now ( project > open project .) 6. select  pro mate > enable programmer  from the mplab menu. the mplab ide will attempt to establish communications with the pro mate, and the pro mate device programmer and configuration bits dialogs will appear. 7. if you get a message stating that there is a newer pro mate operating system available, refer to section 7.12 for instructions on how to update your operating system. setting up the device programmer and configuration bits the pro mate device programmer dialog is open whenever the  programmer is enabled. closing this dialog disables the programmer. 1. make sure the correct device is displayed. if the device you want to pro- gram is not listed, you must upgrade your pro mate ii operating sys- tem. see section 7.12.  2. if you want to identify the programming on a device (e.g., version con- trol), click  device id  and edit the device id or select unprotected check- sum. click  ok . 3. if your application runs at the extreme voltage operating range, select the correct voltages. 4. set the configuration bits in the configuration bits dialog. if you set con- figuration bits in your source code, this dialog will be updated with those values when you rebuild your project. the values in this dialog will be programmed into the device you program. if the configuration bits dialog is not visible, click  configuration bits  in the pro mate device programmer dialog to reopen it.

 ?  2001 microchip technology inc. ds30082j-page 5 quick start loading a hex file if you are not using an mplab project, but have a hex file ready for  programming into a device, select  file > import > import to memory  to load  the hex code into the mplab program memory window. select  window >  program memory  to view the contents of program memory. checking for a blank device insert the device to be programmed into the pro mate ii socket. click  blank  in the pro mate device programmer dialog to verify that the  device is blank (all bits set to ? 1 ? ). if you are programming a one-time programmable (otp) device, use the  configuration bits dialog to set the configuration bits to their factory settings.  select  pro mate > blank check otp  to make sure that all program memory  bits are set to ? 1 ?  and that the configuration bits match the value in the  configuration bits dialog. programming, verifying, and reading a device if you have followed the previous sections, you are ready to program a device.  to program the entire device, click  program  in the pro mate device  programmer dialog.  to program selectively (part of program memory or configuration bits) select  pro mate > program/verify . select the memory range and items to be  programmed, and click  program  in the program/verify dialog. when programming has completed,  ? success ?  or  ? failure ?  will appear to the  right of the start address. an error window displaying the expected and actual  data will appear if programming failed. if the bad data shows 0000, try  reseating the socket module and doing a blank check before trying to program  the device again. note: if you are programming a windowed calibration device, be sure to store its calibration data as described in section 7.10 to ensure proper operation of the device.

 pro mate ii user ? s guide ds30082j-page 6 ?  2001 microchip technology inc. using pro mate ii with procmd you can use pro mate ii on an ibm-80386 compatible pc without the  mplab ide. the user interface is through dos or a dos shell from  windows. starting procmd execute the file  procmd.exe  to start the pro mate ii command line  interface. for example, use the command  c:\promate\procmd.exe  if you  created a directory called  promate . programming a device you can write the contents of a hex file directly to the device in the  pro mate ii socket module from the dos prompt. you do not need to send  the hex file every time a device is programmed. instead, you can use one  command to transfer the hex file and set up any voltages, and then use  subsequent command line executions to program. to program a device, make sure the programmer is set up and turned on.  place the device in the socket module. then execute the following: procmd / /p /f /m where:   is 1, 2, 3, or 4 to indicate the com port you are using   is the name of the device   is the name of the hex file /m  is the command to program the part example: procmd /1 /p16c74a /f16c74a.hex /m will program a pic16c74a device with the contents of the file  16c74a.hex ,  using com1 to communicate with pro mate ii. only the addresses  specified in  16c74a.hex  are programmed. all values not specified in the hex  file are set to blank (erased) values. to program the entire contents of the pro mate ii device programmer into  the device, you do not need to specify a hex file.

 ?  2001 microchip technology inc. ds30082j-page 7 quick start using pro mate ii in stand-alone mode starting pro mate ii in stand-alone mode when you power-up the pro mate ii device programmer, the unit  automatically detects the type of socket module installed and initializes the  pro mate ii function buttons. the device programmer then displays the  device options for the currently installed socket module. if you power-on the  device programmer without a valid socket module installed, the unit displays  the message  ? socket not supported. ?   after you select a device, the device programmer displays the command  menu. the function buttons allow you to perform the basic tasks for  programming a microcontroller device: program, verify, and read. main will  return you to the main menu. setting up pro mate ii for stand-alone mode pro mate ii operating in stand-alone mode allows you to read, program,  and verify a device without using a pc. stand-alone mode is useful in  situations where a pc may not be required, such as in the field or in a lab  production environment. however, you will need a pc to download the hex file  into pro mate ii memory in order to set up the pro mate ii for stand-alone  mode. to download a file to the pro mate ii, use the following command: procmd / /p /f where:   =  1 ,  2 ,  3  or  4 , depending on the com port you are using   is the name of the device   is the name of the file (/f for hex, /s for sqtp) example: procmd /1 /p16c74a /f16c74a.hex /m will send the file  16c74a.hex , used to program pic16c74a devices, via  com1 to the pro mate ii. the  /m  command is to program the device. now you are ready to use pro mate ii in stand-alone mode. caution: ensure the device programmer is powered off before changing  a socket module.

 pro mate ii user ? s guide ds30082j-page 8 ?  2001 microchip technology inc. programming the device with the programmer on, place the device to be programmed into the socket  module and press  on the pro mate ii. the device programmer  programs the contents of its memory into the microcontroller device loaded in  the socket module. after programming a device without errors, the device programmer performs  a check to verify the data programmed into the device, and returns the results  of the verification. for the installed device, the device programmer performs  the verification at the v dd  minimum and v dd  maximum voltages. verifying the programming if you want to compare the contents of the programmer ? s internal memory to  the contents of the programmed microcontroller device in the socket module,  press . if the data and configuration bit settings are correct, verified  will display on the lcd. the device programmer reports errors according to  which part of the device failed. the verify function also confirms that erased parts are blank. if all  programmable locations are blank for a device loaded in the socket module,  the device programmer displays erased.  copying a device ? s programming to copy the contents of a programmed device onto other devices, press   to read the contents of the programmed device into the pro mate ii ? s  memory. you can then replace the programmed device with an  unprogrammed device and press  to program it.

 ?  2001 microchip technology inc. ds30082j-page 9 pro mate ii user ? s guide 12 general information introduction this chapter contains general information that will be useful to know before  using pro mate ii. highlights topics covered in this chapter: � about this guide � warranty registration � recommended reading � troubleshooting � the microchip internet web site � development systems customer notification service � customer support about this guide document layout this document describes how to use pro mate ii as a development tool to  program firmware to a target device. the manual layout is as follows: � chapter 1: pro mate ii preview  ?  describes the pro mate ii and  how it works. � chapter 2: installing and setting up pro mate ii  ?  describes how  to install pro mate ii hardware and mplab software. explains how to  set up the mplab ide and pro mate ii to work together and how to  start pro mate ii from mplab. � chapter 3: programming examples   ?  contains several examples  (tutorials) for programming calibration memory devices, memory  devices, and other picmicro ?  mcu devices. � chapter 4: using pro mate ii with mplab   ?  provides step-by-step  instructions on using pro mate ii with the mplab ide to program,  read, and verify devices. � chapter 5: using pro mate ii with procmd   ?  provides step-by- step instructions on using the pro mate ii command line interface to  program, read, and verify devices.

 pro mate ii user ? s guide ds30082j-page 10 ?  2001 microchip technology inc. � chapter 6: using pro mate ii in stand-alone mode   ?  provides  step-by-step instructions on using the pro mate ii without a pc to  program, read, and verify devices. � chapter 7: pro mate ii  ?  mplab reference   ?  describes pro  mate ii dialogs and menu options. � chapter 8: procmd reference   ?  describes the commands available  through the pro mate ii command line interface as well as error mes- sages. � chapter 9: pro mate ii stand-alone mode reference   ?  describes  the operations you can perform using pro mate ii without a pc. � appendix a: connecting to a 25-pin serial port  ?  describes how to  connect pro mate ii to a 25-pin serial port. � appendix b: socket module cleaning   ?  provides instructions on  cleaning pro mate ii socket modules. � appendix c: troubleshooting   ?  provides information on solving com- mon problems. � index   ?  provides a cross-reference listing of terms, features, and sec- tions of this document. � worldwide sales and service   ?  lists microchip sales and service  locations, and telephone numbers worldwide. conventions used in this guide this manual uses the following documentation conventions:  table:  documentation conventions description represents examples code (courier font): plain characters sample code filenames and paths #define start c:\autoexec.bat angle brackets: < > variables ,  square brackets [ ] optional arguments mpasmwin  [main.asm] curly brackets and  pipe character: { | } choice of mutually exclusive  arguments an or selection errorlevel {0|1} lower case charac- ters in quotes type of data ?filename? ellipses... used to imply (but not show)  additional text that is not rele- vant to the example list  [?list_option... , ?list_option?] 0xnnn a hexadecimal number where  n is a hexadecimal digit 0xffff, 0x007a

 ?  2001 microchip technology inc. ds30082j-page 11 general information documentation updates all documentation becomes dated, and this user ? s guide is no exception.  since the mplab ide, pro mate ii, and other microchip tools are constantly  evolving to meet customer needs, some mplab dialogs and/or tool  descriptions may differ from those in this document. please refer to our web  site to obtain the latest documentation available. documentation numbering conventions documents are numbered with a  ? ds ?  number. the number is located on the  bottom of each page, in front of the page number. the numbering convention  for the ds number is: dsxxxxxa, where: warranty registration please complete the enclosed warranty registration card and mail it  promptly. sending in your warranty registration card entitles you to receive  new product updates. interim software releases are available at the microchip  web site. italic characters a variable argument; it can be  either a type of data (in lower  case characters) or a specific  example (in uppercase charac- ters). char isascii  (char,  ch ); interface (helvetica font): underlined, italic  text with right arrow a menu selection from the  menu bar file > save bold characters a window or dialog button to  click ok ,  cancel characters in angle  brackets < > a key on the keyboard ,  documents (helvetica font): italic characters referenced books mplab ide user ? s  guide table:  documentation conventions (continued) description represents examples xxxxx = the document number. a = the revision level of the document. 

 pro mate ii user ? s guide ds30082j-page 12 ?  2001 microchip technology inc. recommended reading this user ? s guide describes how to use pro mate ii.  you may also find the  data sheets for specific microcontroller devices informative in developing  firmware. readme.pro, readme.cmd for the latest information on using pro mate ii, read the  readme.pro  file  (ascii text file) included with the pro mate ii software. for the latest  information on using procmd, the dos command-line control program for  pro mate ii, read the  readme.cmd  file (ascii text file) included with the  pro mate ii software. these readme files contain updated information  that may not be included in this document. icsp socket module user ? s guide (ds51113) the in-circuit serial programming (icsp) socket module allows you to use the  pro mate ii to perform in-circuit serial programming of microcontroller. this  document describes how to use this socket module. mplab ide user ? s guide (ds51025) comprehensive guide that describes installation and features of microchip ? s  mplab integrated development environment, as well as the editor and  simulator functions in the mplab environment. mpasm user ? s guide with mplink & mplib ?  (ds33014) describes how to use microchip universal picmicro microcontroller  assembler (mpasm), linker (mplink) and librarian (mplib). technical library cd-rom (ds00161) this cd-rom contains comprehensive data sheets for microchip picmicro  devices available at the time of print. to obtain this disk, contact the nearest  microchip sales and service location (see back page) or download individual  data sheet files from the microchip website (http://www.microchip.com). embedded control handbook vol.1 & 2 (ds00092 & ds00167) these handbooks contain a wealth of information about microcontroller  applications. to obtain these documents, contact the nearest microchip sales  and service location (see back page). the application notes described in these manuals are also obtainable from  microchip sales and service locations or from the microchip website  (http://www.microchip.com). microsoft ?  windows ?  manuals this manual assumes that users are familiar with microsoft windows  operating system. many excellent references exist for this software program,  and should be consulted for general operation of windows. troubleshooting see appendix b for information on common problems.

 ?  2001 microchip technology inc. ds30082j-page 13 general information the microchip internet web site microchip provides on-line support on the microchip world wide web (www) site. the web site is used by microchip as a means to make files and information easily available to customers. to view the site, the user must have access to the internet and a web browser, such as netscape ?  communicator or microsoft ?  internet explorer ? . files are also available for ftp download from our ftp site. connecting to the microchip internet web site the microchip website is available by using your favorite internet browser to attach to:  http://www.microchip.com the file transfer site is available by using an ftp program/client to connect to:  ftp://ftp.microchip.com the website and file transfer site provide a variety of services. users may download files for the latest development tools, data sheets, application notes, user ? s guides, articles, and sample programs. a variety of microchip specific business information is also available, including listings of microchip sales offices, distributors and factory representatives. other information includes: � latest microchip press releases � technical support section with frequently asked questions  � design tips � device errata � job postings � microchip consultant program member listing � links to other useful web sites related to microchip products � conferences for products, development systems, technical information  and more � listing of seminars and events

 pro mate ii user ? s guide ds30082j-page 14 ?  2001 microchip technology inc. development systems customer notification service microchip started the customer notification service to help our customers  keep current on microchip products with the least amount of effort. once you  subscribe to one of our list servers, you will receive email notification  whenever we change, update, revise or have errata related to that product  family or development tool. see the microchip www page for other microchip  list servers. the development systems list names are: � compilers � emulators � programmers � mplab � otools (other tools) once you have determined the names of the lists that you are interested in,  you can subscribe by sending a message to: listserv@mail.microchip.com  with the following as the body: subscribe  yourname here is an example:  subscribe programmers john doe  to unsubscribe from these lists, send a message to: listserv@mail.microchip.com  with the following as the body: unsubscribe  yourname here is an example:  unsubscribe programmers john doe the following sections provide descriptions of the available development  systems lists. compilers the latest information on microchip c compilers, linkers and assemblers.   these include mplab-c17, mplab-c18, mplink, mpasm as well as the  librarian, mplib for mplink. to subscribe to this list, send a message to: listserv@mail.microchip.com  with the following as the body: subscribe compilers yourname

 ?  2001 microchip technology inc. ds30082j-page 15 general information emulators the latest information on microchip in-circuit emulators.  these include  mplab-ice and picmaster ? . to subscribe to this list, send a message to: listserv@mail.microchip.com  with the following as the body: subscribe emulators yourname programmers the latest information on microchip picmicro device programmers.  these  include pro mate ii and picstart ?  plus. to subscribe to this list, send a message to: listserv@mail.microchip.com  with the following as the body: subscribe programmers yourname mplab the latest information on microchip ? s mplab ide, the windows integrated  development environment for development systems tools. this list is focused  on mplab, mplab-sim, mplab ? s project manager and general editing and  debugging features. for specific information on mplab compilers, linkers and  assemblers, subscribe to the compilers list. for specific information on  mplab emulators, subscribe to the emulators list. for specific  information on mplab device programmers, please subscribe to the  programmers list. to subscribe to this list, send a message to: listserv@mail.microchip.com  with the following as the body: subscribe mplab yourname otools the latest information on other development system tools provided by  microchip.  for specific information on mplab and its integrated tools refer to  the other mail lists. to subscribe to this list, send a message to: listserv@mail.microchip.com  with the following as the body: subscribe otools yourname

 pro mate ii user ? s guide ds30082j-page 16 ?  2001 microchip technology inc. customer support users of microchip products can receive assistance through several  channels: � distributor or representative � local sales office � field application engineer (fae) � corporate applications engineer (cae) � hotline customers should call their distributor, representative, or field application  engineer (fae) for support. local sales offices are also available to help  customers. see the back cover for a listing of sales offices and locations. corporate applications engineers (caes) may be contacted at  (480) 786-7627. in addition, there is a systems information and upgrade line. this line  provides system users a listing of the latest versions of all of microchip's  development systems software products. plus, this line provides information  on how customers can receive any currently available upgrade kits. the hotline numbers are:  1-800-755-2345 for u.s. and most of canada, and  1-480-786-7302 for the rest of the world.

 ?  2001 microchip technology inc. ds30082j-page 17 pro mate ii user ? s guide 12 chapter 1.  pro mate ii preview 1.1  introduction  this chapter presents an overview of the features and requirements of  pro mate ii. 1.2  highlights topics covered in this chapter: � what pro mate ii is � what pro mate ii does � components of pro mate ii system � pro mate ii ce compliance � pro mate ii and pro mate � how pro mate ii helps you � pro mate ii operating with a pc � pro mate ii operating without a pc (stand-alone) � mplab integrated development environment � mplab development tools 1.3  what pro mate ii is pro mate ii is a microchip microcontroller device programmer. through  interchangeable programming socket modules pro mate ii enables you to  quickly and easily program the entire line of microchip picmicro   microcontroller devices, many of the microchip memory parts, and the  k ee l oq ?  code hopping encoders. pro mate ii may be used with the microsoft windows operating systems  running the mplab integrated development environment (ide), with dos  using the command-line controller procmd, or as a stand-alone  programmer.

 pro mate ii user ? s guide ds30082j-page 18 ?  2001 microchip technology inc. 1.4  what pro mate ii does you can set up pro mate ii on any serial communications port on your pc.  with pro mate ii you can do the following operations: � program memory, configuration bits, id locations, and calibration data  into picmicro devices. � verify that picmicro microcontrollers are blank. � verify that code in the target microcontroller matches your firmware. � read code from an unprotected picmicro microcontroller into the  mplab ide ? s program memory window for debugging and program- ming into other picmicro devices. � program unique serialized id numbers into your firmware using serial  quick turn programming (sqtp)  files. � program many microchip memory parts. � program k ee l oq  code hopping devices. 1.5  components of the pro mate ii system the pro mate ii device programmer system consists of the following: 1. pro mate ii device programmer 2. socket module(s)  3. rs-232 interface cable to connect to any standard pc serial port 4. 9v power supply (not shown) 5. mplab software, an integrated development environment including a text editor, project manager, mpasm assembler, and mplab-sim debugger (not shown) 6. blank chips for programming note: a complete line of socket modules is available. you may order the  socket modules for the device that you will be programming  separately.

 ?  2001 microchip technology inc. ds30082j-page 19 pro mate ii preview   figure 1.1:  pro mate ii system 1.6  pro mate ii ce compliance the pro mate ii development system is designed, tested, and certified to  meet the electromagnetic compatibility requirements known as the ce  compliance directives. these standards, set by the european union (eu)  countries, include limiting radiated emission, reducing susceptibility to  radiated emission, and reducing susceptibility to electrostatic discharge  (esd). 1.7  pro mate ii and pro mate pro mate ii is the second generation pro mate device programmer from  microchip. information in this document pertaining to the pro mate ii is  equally valid for the pro mate programmer, unless otherwise specified. 1 2 6 3 2

 pro mate ii user ? s guide ds30082j-page 20 ?  2001 microchip technology inc. 1.8  how pro mate ii helps you with the pro mate ii device programmer, you can program microchip   devices from a pc host, or you can use the device programmer as a stand- alone unit. � pro mate ii is easy to use and flexible in programming various  microchip devices and package types. � pro mate ii will expand to support future microchip devices, always  providing the latest programming algorithms to support microchip  picmicro microcontroller devices and other microchip parts via the  microchip internet web site (http://www.microchip.com). 1.9  pro mate ii operating with a pc when connected to a pc, pro mate ii provides two methods of control. 1.9.1 mplab windows ide using mplab integrated development system (ide) as the interface,  pro mate ii becomes another tool in the mplab ide, allowing you to  quickly compile, test, and debug your firmware, then download it into pro  mate ii to be programmed into your device. 1.9.2 dos command line interface the procmd program is a dos command line interface to the pro mate ii  device programmer.  this interface is designed for programming devices in a  production environment with limited resource pcs (80286 or better). 1.10  pro mate ii operating without a pc  (stand-alone) without a pc connection to pro mate ii, the unit operates as a stand-alone  device programmer. however, a pc connection is required for initial stand- alone setup (hex code download) or operating system updates. the main  programmer features of the pro mate ii are available, including read,  program, verify. 1.11  mplab integrated development environment  the mplab desktop provides an environment for developing and debugging  your application. pro mate ii is integrated into the mplab ide, but you do  not need the mplab ide to use pro mate ii. this document covers the basic setup and operation of the pro mate ii  device programmer, but it does not cover all functions of the mplab ide.  read the  mplab ide user ? s guide  (ds51025) to get a full understanding of  the features and debug capabilities of the mplab ide.

 ?  2001 microchip technology inc. ds30082j-page 21 pro mate ii preview 1.12  mplab development tools the mplab ide integrates several tools to provide a complete development  environment. � mplab project manager use the project manager to create a project and work with the specific files related to the project. when using a project, source code is rebuilt and downloaded to the simulator or emulator with a single mouse click. � mplab editor use the mplab editor to create and edit text files such as source files, code, and linker script files. � mplab-sim simulator the software simulator models the instruction execution and i/o of the picmicro mcus. � mplab-ice emulator the mplab-ice emulator uses hardware to emulate picmicro mcus in real time, either with or without a target system. � mpasm universal assembler/mplink relocatable linker/ mplib librarian the mpasm assembler allows source code to be assembled without leaving the mplab ide. mplink creates the final application by linking relocatable modules from mpasm, mplab-c17 and mplab-c18. mplib manages custom libraries for maximum code reuse. � mplab-c17 and mplab-c18 c compilers the mplab-c17 and mplab-c18 c compilers provide ansi-based high level source code solutions. complex projects can use a combina- tion of c and assembly source files to obtain the maximum benefits of speed and maintainability. � pro mate ii and picstart ?  plus programmers develop code with the simulator or an emulator, assemble or compile it, and then use one of these tools to program devices. this can all be accomplished with the mplab ide. although pro mate ii does not require mplab ide to operate, programming is easier using the mplab ide. � third party tools many other companies have development tools for microchip products that work with the mplab ide. consult the  microchip third party guide (ds00104).
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 ?  2001 microchip technology inc. ds30082j-page 23 pro mate ii user ? s guide 12 chapter 2.  installing and setting up pro mate ii 2.1  introduction this chapter describes how to install pro mate ii hardware and software. 2.2  highlights topics covered in this chapter: � host computer system requirements � installing pro mate ii hardware � installing mplab software � installing procmd software � powering up pro mate ii � configuring the serial port for pro mate ii � selecting the pro mate ii programmer � setting up the mplab development mode � enabling (starting) pro mate ii 2.3  host computer system requirements to use pro mate ii with a pc, you may use either the mplab ide (the  windows program, recommended) or procmd (the dos command line  program). the minimum configuration that is required to run mplab ide is described in  the  mplab ide, simulator, editor user ? s guide . to  ru n   procmd.exe , you must have: � ms-dos ?  5.0 or later  � ega (or better) monitor � 1 mb of memory � 1.44 megabyte floppy disk drive, 3.5 ? � hard drive � serial port

 pro mate ii user ? s guide ds30082j-page 24 ?  2001 microchip technology inc. 2.4  installing pro mate ii hardware the pro mate ii hardware is simple to set up. first, install the socket  module, then attach the communications cable. finally, connect the power  supply. 2.4.1 installing a socket module socket modules are not provided with the device programmer. you must order  your socket module(s) separately. socket modules are available to  accommodate each device package. the  development system ordering  guide  (ds30177) describes the available socket modules. also, the  readme.pro  file lists socket module support for each device. once you have the required socket module, insert it as described below. (for  more information on installation, see appendix a.)   � align the tip of the arrow on the socket module ( ) with the tip of the  arrow on the pro mate ii ( ).  � tighten the two socket module thumbscrews evenly and, if possible,  simultaneously. avoid overtightening them; they should be finger-tight  only.     � after changing a socket module, turn on the pro mate ii and install a  device in the socket module, matching pin 1 of the device to the  ? 1 ?  on  the socket module. perform a blank check to ensure that the socket  module is making proper contact. if the device is blank, the pro mate  ii display will indicate that the device is erased. note: always make sure that the device programmer is powered off before installing the socket module. note: pro mate ii socket modules will not work with the pro mate programmer. you must obtain an adapter kit. see the  development system ordering guide  (ds30177). note: the gold connector strips on pro mate ii are relatively fragile. avoid touching them with the socket module screws, and avoid over-tightening the screws.

 ?  2001 microchip technology inc. ds30082j-page 25 installing and setting up pro mate ii 2.4.2 installing the communications cable pro mate ii provides communications with the host pc via an rs-232  9-pin d-type connector. pro mate ii is data communication equipment  (dce), and hardware handshaking is via clear-to-send (cts) and request-to- send (rts).  a 6-foot data cable with db-9 connectors is supplied with pro mate ii. all  lines on the data cable are wired straight through. this cable is not a null  modem cable. � connect one end of the cable to an available com port on your pc.  check your pc setup to see which communications port is available.  usually a mouse device is connected to com1 or com2. if you have a  modem, you might not have a third serial port on your pc.  � connect the cable from the pc com port to the rs-232 connector on  the back of the pro mate ii. 2.4.3 installing the power supply pro mate ii comes with a 9v power supply. the earlier pro mate  programmer came with a 5v power supply.  the pro mate ii requires +9 volts at 750 ma. the power connector is a 2.5  mm dc power jack (switchcraft p/n rapc-712). a 0.75a fuse (littlefuse  nano2smf, p/n 451.750) is located near the +9v input on the pro mate ii  motherboard for circuit protection. figure 2.1:  back of pro mate ii the pro mate device programmer requires +5 volts 5% at 750 ma on the  5-pin din connector (5 vdc in). pin 3 is +5 volts, pins 1, 2, and 4 are ground,  and pin 5 is not connected. figure 2.2:   back of pro mate programmer +9v gnd 1 2 3 4 5

 pro mate ii user ? s guide ds30082j-page 26 ?  2001 microchip technology inc. � make sure that the power switch on the back of the unit is in the  ? off ?   position. � plug the power supply into a power socket and connect the power sup- ply cable to the unit. 2.5  installing mplab software if you are going to use pro mate ii with a pc running windows, we  recommend that you install the mplab software. you should install the  mplab software by following the instructions in the  mplab ide user ? s guide   (ds51025). a brief summary of this procedure is discussed next. � insert the mplab cd-rom into your cd-rom drive  (example: drive d). � run the setup program. - for windows 3.x/nt 3.51:  from the program manager run  option, type d:\setup.exe. - for windows 95/98, windows nt 4.0, windows 2000:  from  the start menu, select  run . in the run dialog, type d:\setup.exe,  where d is the cd-rom drive.  � follow the on-screen instructions to install the mplab software. be  sure the checkbox to install pro mate support files is checked. note: the  setup.cfg  file is used in programming k ee l oq  devices. it is created whenever you install mplab. if you have to reinstall the mplab software, create a backup of your  setup.cfg  file first in order to save your k ee l oq  programming settings.

 ?  2001 microchip technology inc. ds30082j-page 27 installing and setting up pro mate ii figure 2.3:  select components dialog 2.6  installing procmd software if you are going to use pro mate ii with a pc running dos or from a dos  shell in the microsoft windows operating system, you will need to install  procmd software. � if you have installed the mplab software, you already have procmd  installed in the mplab directory. execute  procmd.exe  from dos or a  windows dos shell. � if you have not installed the mplab software, you will need to get a  copy of procmd and its associated files. you may obtain procmd  from the mplab directory of the mplab ide installation cd-rom or  from our internet web site at http://www.microchip.com. the required  files are: - procmd.exe - mplab.dev create a directory in which to place these files and run them from there. for example, use the command  c:\promate\procmd.exe  if you cre- ated a directory called  promate .

 pro mate ii user ? s guide ds30082j-page 28 ?  2001 microchip technology inc. 2.7  powering up pro mate ii once you have connected the hardware and installed the software, you are  ready to turn on pro mate ii. turn the power switch on the back of the  pro mate ii to on. you should see the following types of messages appear  on the lcd panel on the front of the pro mate ii: 1. pro mate ii hardware self check 2. pro mate ii device programmer 3. version number and copyright dates 4. type of socket module or family selection options 5. device selection options if the message  ? socket not supported ?  appears, make sure the socket  module is properly installed into pro mate ii (see section 2.4.1). if the  installation is correct, you may need to update the pro mate ii operating  system for support of the installed socket module (see section 7.12). if the  operating system is the latest update, you may have a bad socket module.  please contact microchip support (see general information). if any of the following messages appear, power off the pro mate ii, realign  the socket module (see section 2.4.1), then turn it back on: � tighten socket top � select socket � socket not supported at this point, you are ready to use pro mate ii. if you are going to use pro  mate ii with mplab (windows), please refer to chapter 4. if you are going to  use pro mate ii with procmd (dos), please refer to chapter 5. if you are  going to use pro mate ii in stand-alone mode, please refer to chapter 6. 2.8  configuring the serial port for pro mate ii once mplab is installed on your pc, you run it by one of the following  methods: � for windows 3.x/nt 3.51:  double-click on the mplab icon. � for windows 95/98, windows nt 4.0, or windows 2000:  from the  start menu, select  programs > microchip mplab > mplab . the mplab desktop should look like figure 2.4.

 ?  2001 microchip technology inc. ds30082j-page 29 installing and setting up pro mate ii figure 2.4:  mplab desktop from the mplab options menu, select  options > programmer options >  communications port setup . a dialog similar to the one shown in figure 2.5  will appear. figure 2.5:  communications port setup dialog the communications port setup dialog shows the possible pc serial  communication ports.  ok  sets the options and tries to contact pro mate ii  to verify the port.  cancel  will ignore the changes and close the dialog. if pro mate ii is not found on the selected com port, the dialog of  figure 2.6 appears.

 pro mate ii user ? s guide ds30082j-page 30 ?  2001 microchip technology inc. figure 2.6:  communications error dialog if you cannot establish communications between the pc and pro mate ii,  please make sure you have installed the hardware and software correctly. if  you still cannot establish communications between the pc and pro mate ii,  refer to appendix b. 2.9  selecting pro mate ii as the programmer in addition to pro mate ii, the picstart plus device programmer is  supported under the mplab ide. however, only one programmer can be  used at a time. to change programmers, select  options > programmer  options > select programmer  to display the select programmer dialog. next,  select pro mate device programmer from the pull-down menu, and click  ok  (figure 2.7). the changing selected programmer dialog appears  requesting that  ? you must restart mplab for the new programmer to take  effect. ?  click  yes  to close the mplab program. when you restart the mplab  ide, it will be reconfigured for the new programmer and the menu for the new  programmer will appear on the menu bar. figure 2.7:  select programmer dialog

 ?  2001 microchip technology inc. ds30082j-page 31 installing and setting up pro mate ii 2.10  setting up the mplab development mode select  options > development mode  to open the development mode dialog  (figure 2.8) and select a processor module or device.  to view complete information on the inherent limitations of the device in the  development mode you ? ve selected, click  details . scroll to the device and  double-click on it to view the details. if you want to see which device your emulator is configured for, make sure  that the correct tool (mplab-ice or picmaster) is selected and click  inquire . the device will appear in the processor box. figure 2.8:  development mode dialog if you are going to use the mplab ide to develop your firmware, you may  choose from the following modes: � none (editor only)  ?  to write your source code and then assemble or  compile it into a hex file. select the relevant processor from the list. � mplab-sim simulator  ?  to write your source code, assemble or com- pile it into a hex file, and then simulate picmicro program execution via  the simulator. select the processor from the list. � emulator (mplab-ice, picmaster, or icepic ? )  ?  to write your  source code, assemble or compile it into a hex file, and then emulate  picmicro program execution via an emulator. mplab will select the  processor for the hardware. click the  ports  tab to select the i/o port for  emulator communication. � mplab-icd debugger  ?  to write your source code, assemble or com- pile it into a hex file, and then debug picmicro code via a debugger.  select the processor from the list. click the  ports  tab to select commu- nication port options.

 pro mate ii user ? s guide ds30082j-page 32 ?  2001 microchip technology inc. if you already have hex code that you wish to program into a device, select  editor only for the development mode and choose your desired processor  (device) for programming from the pull-down list. you can click  apply  to save  the changes you have made up to this point. refer to the  mplab ide user ? s guide  for more information on developing  firmware using the mplab ide. when you have finished your development  mode selections, click  ok . 2.11  starting pro mate ii to enable pro mate ii, select the programmer menu and click  enable  programmer  (figure 2.9). the pro mate device programmer dialog and  the configuration bits dialog will appear when the programmer is enabled. if  these dialogs appear, refer to the next chapter for pro mate ii programming  examples. or, read chapter 4 for information on using the pro mate ii  programmer. figure 2.9:  pro mate ii programmer pull-down menu if you have been using another programmer (e.g., picstart plus), the  pro mate menu might not be available. from the options menu, select  options > programmer options > select programmer  to bring up the select  programmer dialog, and choose pro mate from the list. after you select the  programmer, the mplab ide will display a message and shut itself down. you  must restart the mplab ide before the programmer options are available.  the pro mate menu will appear on the menu bar when you restart the  mplab ide. once the programmer is enabled, the first menu item will change to  disable  programmer  and can be used to disable pro mate ii.

 ?  2001 microchip technology inc. ds30082j-page 33 installing and setting up pro mate ii if the device you selected when setting up the development mode in mplab  is not supported by the pro mate ii operating system, a message box will  pop up stating this when you try to enable the programmer. where possible, new device support on the old operating system is allowed.  however, some new devices require updates to the pro mate ii operating  system. instructions on upgrading the operating system are provided in  section 7.12. 2.11.1 pro mate ii dialogs  the pro mate device programmer dialog and the configuration bits dialog  are displayed whenever the programmer is enabled. closing the pro mate  device programmer dialog will disable the programmer. the options on the  screen will show the current values. if the option is unavailable, the item  appears in gray (not black) text. the bits listed in the configuration bits dialog  depend on the device you have selected. section 4.5 will discuss how these dialogs are used to program devices.
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 ?  2001 microchip technology inc. ds30082j-page 35 pro mate ii user ? s guide 12 chapter 3.  programming examples 3.1  introduction the tutorials in this chapter lead you through the steps involved in  programming the following picmicro devices: � pic16f84 � pic12c508a � 24aa02 � 24aa65 3.2  example: programming a mid-range picmicro device the pro mate ii supports many of microchip ? s memory devices, including  the smart serial tm  eeproms.  this example leads you through the steps involved in programming the  pic16f84, one of microchip ? s most popular picmicro devices. 3.2.1 programming overview  ?  mid-range picmicro  devices programming a mid-range picmicro device involves the following steps: � configuring the serial port for pro mate ii � setting up the mplab development mode � creating the mplab project and assembly code � building the hex file � enabling pro mate ii � setting up the pro mate device programmer dialog � setting the configuration bits � programming the device � verifying the programming 3.2.2 before you begin before you can begin this tutorial, you must install the pro mate ii hardware  (section 2.4) and mplab ide software (section 2.5). make sure you have  read and completed the instructions in section 2.8 through section 2.11. 

 pro mate ii user ? s guide ds30082j-page 36 ?  2001 microchip technology inc. make sure that your pc and pro mate are communicating and the  pro mate menu item appears on the mplab menu before you begin this  tutorial. 3.2.3 setting up the mplab development mode select  options > development mode  to open the development mode dialog  (figure 3.1) and select a processor module or device.  under tools, select none (editor only). select the pic16f84 device and click  ok . figure 3.1:  setting the development mode 3.2.4 creating the mplab project and assembly code in order to program the device, you ? ll need a hex file. in this example, you ? ll  create your own source code and compile it into a hex file using mplab  projects. 3.2.4.1 creating the project select  project > new project . name the new project ex16f84 and select the  drive and directory you want to store it in. in this example, use the mplab  directory. click  ok .

 ?  2001 microchip technology inc. ds30082j-page 37 programming examples figure 3.2:  creating a project the edit project dialog will appear. it should show the editor only  development mode and the pic16f84 device. the name of the hex file that  this project will create appears in the project files area.  figure 3.3:  edit project dialog select the hex file  ex16f84.hex  and click  add node .

 pro mate ii user ? s guide ds30082j-page 38 ?  2001 microchip technology inc. figure 3.4:  adding the assembly file type  ex16f84.asm  in the file name box and click  ok . the file  ex16f84.asm  appears below  ex16f84.hex  in the project files list in the  edit project dialog. click  ok  to close the edit project dialog. select  project > save project  to  save your project. 3.2.4.2 creating the assembly code at this point, you still need to create the source code that you will assemble to  create your hex file. select  file > new . an untitled source code window will  open on your mplab desktop.  for this example, you will use the same source code that is in the file  sample.asm . select  file > open  and open  sample.asm . it is included with  the standard mplab installation and is located in the mplab directory.

 ?  2001 microchip technology inc. ds30082j-page 39 programming examples figure 3.5:  copying source code from  sample.asm use the mplab editor to copy the source code in the  sample.asm  window.  then, select the untitled source code window and paste the code into it. when you are finished placing the source code in the untitled window, save  your file. select  file > save as  and specify the name  ex16f84.asm . figure 3.6:  saving your source file 3.2.5 building the project ? s hex code now, build the project and create your hex file. select  project > build all .

 pro mate ii user ? s guide ds30082j-page 40 ?  2001 microchip technology inc. figure 3.7:  build results window 3.2.6 starting pro mate ii to enable pro mate ii, select  pro mate > enable programmer  from the  mplab menu. the pro mate device programmer dialog and configuration  bits dialog will appear when the programmer is enabled. the program  memory window will display the hex file you built. if the program memory  window did not open, select  window > program memory  to open it. you can  resize or move the program memory window on your display. you may wish to  close the build results window. figure 3.8:  desktop with pro mate ii enabled

 ?  2001 microchip technology inc. ds30082j-page 41 programming examples 3.2.6.1 the pro mate device programmer dialog the pro mate device programmer dialog must remain open during your  programming session.  figure 3.9:  device programmer dialog - pic16f84 the device id is useful for tracking the version of firmware on a device once it  is code protected. the calibration memory tutorial incorporates instructions on  using this feature (see section 3.3). although you can adjust voltages on this dialog, you rarely need to. you can use the  read ,  blank  check,  program , and  verify  buttons to perform  those functions on an entire device. 3.2.6.2 configuration bits dialog the configuration bits dialog opens when you enable the programmer. if you  close the configuration bits dialog, you can click  configuration bits  in the  pro mate device programmer dialog to reopen it. figure 3.10:  setting configuration bits

 pro mate ii user ? s guide ds30082j-page 42 ?  2001 microchip technology inc. 3.2.6.3 the program memory window the mplab program memory window displays the hex code that you will  program onto your pic16f84 device. if the program memory window is not  open, select  window > program memory  to open it. if your program memory  window does not look similar to figure 3.11, click the system icon (to the left  of the window ? s title) and select hex code display. the window displays the  hex values and the ascii text from the source code. figure 3.11:  pic16f84 code in program memory 3.2.7 programming the device now that you have your data in program memory, you can program the  device. click  program  in the pro mate device programmer dialog. a  window will indicate the progress, and will indicate success or failure when  finished.

 ?  2001 microchip technology inc. ds30082j-page 43 programming examples figure 3.12:  programming the pic16f84 3.2.8 verifying the programming click  verify  to double-check the programming in the device. if any address  locations on the device do not match program memory, an error log will  display the discrepancies. if the bad data in the error log is 0000, try reseating  the socket module.

 pro mate ii user ? s guide ds30082j-page 44 ?  2001 microchip technology inc. 3.3  example: programming calibration devices the two-part tutorial in this section leads you through the steps involved in  programming devices that have been supplied by the factory with calibration  memory. programming devices with calibration memory include: � pic12c508/508a � pic12c509/509a � pic12ce518 � pic12ce519 � pic12c671 � pic12c672 � pic12ec673 � pic12ec674 � pic14000 � pic16c505 this two-part example provides step-by-step instructions for initially  programming and reprogramming a windowed pic12c508a calibration  memory device. 3.3.1 calibration programming process overview the steps required to initially program a new, unprogrammed calibration  memory device are: � configuring the serial port for pro mate ii � setting up the mplab development mode � enabling pro mate ii � setup for programming a device - storing calibration data to a file - checking the device and setting the device id or checksum - checking the configuration bit settings - loading the hex file to be programmed � programming the device � verifying the programming the steps required to reprogram an erased windowed calibration memory  device are: � configuring the serial port for pro mate ii � setting up the mplab development mode � enabling pro mate ii

 ?  2001 microchip technology inc. ds30082j-page 45 programming examples � setup for programming a device - checking the device and setting the device id or checksum - checking the configuration bit settings - loading the hex file to be programmed - restoring the calibration data from a file � re-programming the device � verifying the programming 3.3.2 before you begin before you can begin this tutorial, you must install the pro mate ii hardware  (section 2.4) and mplab ide software (section 2.5). make sure you have  read and completed the instructions in section 2.8 through section 2.11.  make sure that your pc and pro mate ii are communicating and the  pro mate ii menu item appears on the mplab menu before you begin this  tutorial. 3.3.3 pic12c508a example part 1: initial programming of  a windowed calibration memory device 3.3.3.1 setting up the mplab development mode select  options > development mode  to open the development mode dialog  (figure 3.13).  figure 3.13:  development mode dialog

 pro mate ii user ? s guide ds30082j-page 46 ?  2001 microchip technology inc. select the mplab-sim simulator development mode. select the  pic12c508a processor. click  ok .  3.3.3.2 changing the environment settings a default setting in the mplab ide clears all memory on download. you don ? t  want to do that when working with a device with calibration memory, because  you want to preserve that memory in the device. select  options >  environment setup . locate the global switches area in the  general  tab of  the development mode dialog. remove the check mark in the clear memory  on download check box. click  ok . 3.3.3.3 starting pro mate ii to enable pro mate ii, select the pro mate menu and click  enable  programmer  (figure 3.14). figure 3.14:  pro mate ii programmer pull-down menu the pro mate device programmer dialog and the configuration bits dialog  are displayed whenever the programmer is enabled.  note: when working with calibration memory, it is important that the mplab ide  not  be in emulator mode. this ensures that the cali- bration data is correctly loaded from the device or file rather than from the emulator probe.

 ?  2001 microchip technology inc. ds30082j-page 47 programming examples 3.3.3.4 storing calibration data calibration parts such as the pic12c508a are calibrated at the factory with  the calibration parameters stored in a special section of program memory.  when you erase a windowed device in order to reprogram it, you also erase  its calibration data. in order for the device to operate properly once it is re- programmed, you must restore that individual device ? s calibration data. the  device might not operate properly if you use another individual device ? s  calibration data. before you program a windowed device for the first time, store its calibration  data in a hex file on your pc. this tutorial will use a pic12c508a device. number it with a small label. for  this tutorial, label the part a. 1. before you place your device in the pro mate ii socket, select pro mate > erase program memory . this sets all bits in the program memory, data memory, and calibration memory windows to 1. 2. insert the part that you labeled a in the pro mate ii. 3. click  read  in the pro mate device programmer dialog to read the device. if the socket module is not tightly fastened to the pro mate ii, a message will indicate that the device is code-protected. tighten the socket module and attempt to read the device again. when the code pro- tection warning no longer occurs and pro mate ii reads the device, continue. figure 3.15:  reading the device 4. select  window > calibration data  to see the calibration information that was uploaded from the device to the mplab ide. click  ok .

 pro mate ii user ? s guide ds30082j-page 48 ?  2001 microchip technology inc. figure 3.16:  calibration data 5. now that the device ? s calibration data is in memory, make a note of the setting and save it to a file for later use. select  file > export > export memory . check only the checkbox labeled calibration memory. clear the program memory, configuration bits, and ids check boxes. name the file  calib-a.hex  so that you will be able to match the file to the part that is now in the socket module. click  ok . figure 3.17:  saving calibration data if you had several new windowed parts that you wanted to program, you  would repeat this procedure for each one, being careful to name each  calibration hex file after the correct part.

 ?  2001 microchip technology inc. ds30082j-page 49 programming examples 3.3.3.5 setting up the device programmer dialog the pro mate device programmer dialog (figure 3.18) is always open  when pro mate ii is enabled. closing this dialog will disable the  programmer. figure 3.18:  pro mate device programmer dialog the device box shows the pic12c508a device that you selected when you  set up the development mode.  click  device id . enter 0001. this will allow you to identify the version of  firmware on the device after it is programmed and code-protected. click  ok . figure 3.19:  using device id to identify firmware or other information

 pro mate ii user ? s guide ds30082j-page 50 ?  2001 microchip technology inc. 3.3.3.6 setting up the configuration bits dialog the configuration bits dialog (figure 3.20) opens when pro mate ii is  enabled. if you closed the configuration bits dialog, reopen it by clicking  configuration bits  in the pro mate device programmer dialog. figure 3.20:  configuration bits dialog  ?  pic16f84 use the default values for the configuration bits. make sure code protect is  off. 3.3.3.7 loading the hex file to be programmed now that you have saved the calibration data to a hex file, load the file to be  programmed. select  file > import > import to memory  to load the hex code  into the mplab program memory window. select  12c508a.hex . it is  included in the mplab installation. click  ok . figure 3.21:  download emulation memory dialog the program memory window should now contain the hex code from the hex  file (figure 3.22). if the program memory window is not open, select  window  > program memory  to open it.

 ?  2001 microchip technology inc. ds30082j-page 51 programming examples figure 3.22:  program memory  ?  hex code display 3.3.3.8 programming a calibration device click  program  in the pro mate device programmer dialog to program the  entire device (all of program memory, configuration bits, etc.).  figure 3.23:  program/verify dialog

 pro mate ii user ? s guide ds30082j-page 52 ?  2001 microchip technology inc. the program/verify dialog will appear while the device is being programmed.  the areas being programmed are automatically selected based on the  device. when the programming is finished,  ? success ?  or  ? failure ?  will appear to the  right of the start address. if the programming failed, an error window will  appear showing the good (expected) data and the bad (actual) data for each  address it attempted to program. if the bad data shows 0000, try reseating the  socket module. then repeat the steps in section 3.3.3.4 and return to this  section. 3.3.3.9 verifying the programming now that you have programmed a device, click  verify  in the pro mate  device programmer dialog to verify that the contents of the device match the  values shown in the program memory window and pro mate device  programmer dialog. figure 3.24:  verifying the programming

 ?  2001 microchip technology inc. ds30082j-page 53 programming examples 3.3.4 pic12c508a example part 2: re-programming a  windowed calibration memory device 3.3.4.1 before you begin this tutorial is intended to be used after you have completed the tutorial on  initially programming a windowed device in section 3.3.3.  before you can reprogram the windowed part, you must erase it in a uv  eraser.  remove the covering on the device ? s window. place the part in a uv  eraser. the amount of time required to completely erase a uv erasable  device depends on: the wavelength of the light, its intensity, distance from uv  source, and the process technology of the device (the size of the memory  cells). this erases the entire device, including its calibration memory. in order  to work properly, the calibration memory for that individual device must be  restored by importing the calibration file you created for the chip earlier. 3.3.4.2 setting up the device programmer dialog when you first programmed the part in our previous tutorial (section 3.3.3),  you established a device id to keep track of the version of firmware you  programmed into it. you ? ll update that number for this step of the tutorial. click  device id  in the pro mate device programmer dialog. enter 0002. this is  to indicate that you are about to program version 2 of our code. this will allow  you to identify the version of firmware on the device after it is programmed  and code-protected. figure 3.25:  using device id to identify firmware or other information

 pro mate ii user ? s guide ds30082j-page 54 ?  2001 microchip technology inc. 3.3.4.3 setting up the configuration bits dialog the configuration bits dialog opens when pro mate ii is enabled. if you  closed the configuration bits dialog, reopen it by clicking  configuration bits   in the pro mate device programmer dialog. figure 3.26:  configuration bits dialog  ?  pic16f84 use the default values for the configuration bits. make sure code protect is  off. 3.3.4.4 loading the hex file to be programmed before you load the device ? s calibration data into program memory, load the  file to be programmed.  select  file > import > import to memory  to load the hex code into the mplab  program memory window. select  12c508a2.hex . this is similar to the  program you originally used to program the part, but it has been modified  slightly for this exercise. click  ok . the program memory window should now contain the hex code from the hex  file. if the program memory window is not open, select  window > program  memory  to open it.

 ?  2001 microchip technology inc. ds30082j-page 55 programming examples figure 3.27:  program memory - hex code display 3.3.4.5 restoring calibration values to the device earlier you saved the part ? s calibration data to the hex file  calib-a.hex .  because the uv eraser erased that data from the device, you must rewrite it  to the device in order for the reprogrammed part to operate correctly. 1. a default setting in the mplab ide clears all memory on download. you don ? t want to do that when working with a device with calibration mem- ory, because you want to preserve that memory in the device. select options > environment setup . locate the global switches area in the general  tab of the development mode dialog. make sure there is  no check mark in the clear memory on download check box. click  ok .

 pro mate ii user ? s guide ds30082j-page 56 ?  2001 microchip technology inc. 2. select  file > import > import to memory  and select the saved calibration parameters file ( calib-a.hex ). figure 3.28:  restoring calibration data to an erased device 3.3.4.6 programming a calibration device click  program  in the pro mate device programmer dialog. this will  program the entire device including program memory, calibration memory,  configuration bits, etc.  the program/verify dialog will appear while the device is being programmed.  the areas being programmed are automatically selected based on the  device. when the programming is finished,  ? success ?  or  ? failure ?  will appear to the  right of the start address. 3.3.4.7 verifying the programming now that you have programmed a device, click  verify  in the pro mate  device programmer dialog to verify that the contents of the device match the  values shown in the program memory window and pro mate device  programmer dialog. 3.4  example: programming a memory device pro mate ii supports many of microchip ? s memory devices, specifically the  24xxx and 93xxx series serial eeproms.  this example leads you through the steps involved in programming a memory  device. this example does not discuss programming the device that controls  the memory device. for a programming example for a mid-range picmicro  mcu device, such as the pic16f84, refer to section 3.2.

 ?  2001 microchip technology inc. ds30082j-page 57 programming examples 3.4.1 programming overview  ?  memory devices programming a memory device involves the following steps: � configuring the serial port for pro mate ii � setting up the mplab development mode � creating the mplab project and assembly code � building the hex file � enabling pro mate ii � programming the device � verifying the programming 3.4.2 before you begin before you can begin this tutorial, you must install the pro mate ii hardware  (section 2.4) and mplab ide software (section 2.5). make sure you have  read and completed the instructions in section 2.8 through section 2.11.  make sure that your pc and pro mate are communicating and the pro  mate menu item appears on the mplab menu before you begin this tutorial. 3.4.3 setting up the mplab development mode select  options > development mode  to open the development mode dialog  (figure 3.13) and select a processor module or device.  under tools, select none (editor only). select the 24aa02 device and click  ok . figure 3.29:  setting the development mode

 pro mate ii user ? s guide ds30082j-page 58 ?  2001 microchip technology inc. 3.4.4 creating the mplab project and assembly code in order to program the device, you need a hex file. in other examples you  simply imported an existing hex file. in this example, you ? ll create your own  source code and compile it into a hex file using mplab projects. 3.4.4.1 creating the project select  project > new project . name the new project  memaa02  and select the  drive and directory you want to store it in. in this example, use the mplab  directory. click  ok . figure 3.30:  creating a project the edit project dialog will appear. it should show the editor only  development mode and the 24aa02 device. the name of the hex file that this  project will create appears in the project files area. 

 ?  2001 microchip technology inc. ds30082j-page 59 programming examples figure 3.31:  edit project dialog select the hex file  memaa02.hex  and click  add node . figure 3.32:  adding the assembly file type  memaa02.asm  in the file name box and click  ok . the file  memaa02.asm  appears below  memaa02.hex  in the project files list in the  edit project dialog.

 pro mate ii user ? s guide ds30082j-page 60 ?  2001 microchip technology inc. click  ok  to close the edit project dialog. select  project > save project  to  save your project. 3.4.4.2 creating the assembly code at this point, you still need to create the source code that you will assemble to  create our hex file. select  file > new . an untitled source code window will  open on your mplab desktop. type the following lines (including indentation)  in the window: list p=eeprom8 #include "memory.inc" list m=_24aa02  data 1, 2, 3, 4, 5  data "my program v1.0", 0 end when you are finished, save your file. select  file > save as  and specify the  name  memaa02.asm . figure 3.33:  saving your source file 3.4.5 building the project ? s hex code now, build the project and create your hex file. select  project > build all . if the  build did not complete successfully, double-click on the line of the build  results window that contains the error. correct the error, save the .asm file,  and try your build again.

 ?  2001 microchip technology inc. ds30082j-page 61 programming examples figure 3.34:  build results window 3.4.6 starting pro mate ii to enable pro mate ii, select  pro mate > enable programmer  from the  mplab menu. the pro mate device programmer dialog will appear when  the programmer is enabled. the program memory will also open, and will  display the hex file you built. if the program memory window did not open,  select  window > program memory  to open it. you can resize or move the  program memory window on your display. figure 3.35:  desktop with pro mate ii enabled

 pro mate ii user ? s guide ds30082j-page 62 ?  2001 microchip technology inc. 3.4.6.1 the pro mate device programmer dialog the pro mate device programmer dialog must remain open during your  programming session. several of the selections in the dialog are disabled.  memory devices are programmed and verified at 5 volts v dd .  figure 3.36:   device programmer dialog - 24aa02 3.4.6.2 the program memory window the mplab program memory window displays the hex code that you will  program onto your 24aa02 device. if the program memory window is not  open, select  window > program memory  to open it. if your program memory  window does not look similar to figure 3.37, click the system icon (to the left  of the window ? s title) and select hex code display. the window displays the  hex values and the ascii text from the source code.

 ?  2001 microchip technology inc. ds30082j-page 63 programming examples figure 3.37:  memaa02 in program memory the data displayed in the program memory window will be in by-16 for those  parts that support a by-16 mode, and by-8 for those devices that only support  by-8. the hex file format is standard inhx8m format for either the by-8 or  by-16 devices. 3.4.7 programming the device now that the data is in program memory, you can program the device. click  program  in the pro mate device programmer dialog. a window will  indicate the progress, and will indicate success or failure when finished. 3.4.8 verifying the programming click  verify  to double-check the programming in the device. if any address  locations on the device do not match program memory, an error log will  display the discrepancies.

 pro mate ii user ? s guide ds30082j-page 64 ?  2001 microchip technology inc. 3.5  example: programming a smart serial ?  memory  device the pro mate ii supports many of microchip ? s memory devices, including  the smart serial eeproms.  this example leads you through the steps involved in programming a smart  serial ?  memory device. this example does not discuss programming the  device that controls the memory device. for a programming example for a  mid-range picmicro device, such as the pic16f84, refer to section 3.2. 3.5.1 programming overview  ?  smart serial memory  devices programming a smart serial memory device involves the following steps: � configuring the serial port for pro mate ii � setting up the mplab development mode � creating the mplab project and assembly code � building the hex file � enabling pro mate ii � setting the configuration bits � programming the device � verifying the programming 3.5.2 before you begin before you can begin this tutorial, you must install the pro mate ii hardware  (section 2.4) and the mplab ide software (section 2.5). make sure you have  read and completed the instructions in section 2.8 through section 2.11.  make sure that your pc and pro mate ii are communicating and the  pro mate menu item appears on the mplab menu before you begin this  tutorial. 3.5.3 setting up the mplab development mode select  options > development mode  to open the development mode dialog  (figure 3.13) and select a processor module or device.  under tools, select none (editor only). select the 24aa65 device and click  ok .

 ?  2001 microchip technology inc. ds30082j-page 65 programming examples figure 3.38:  setting the development mode 3.5.4 creating the mplab project and assembly code in order to program the device, you ? ll need a hex file. in other examples you  simply imported an existing hex file. in this example, you ? ll create our own  source code and compile it into a hex file using mplab projects. 3.5.4.1 creating the project select  project > new project . name the new project  memaa65  and select the  drive and directory you want to store it in. in this example, use the mplab  directory. click  ok . figure 3.39:  creating a project

 pro mate ii user ? s guide ds30082j-page 66 ?  2001 microchip technology inc. the edit project dialog will appear. it should show the editor only  development mode and the 24aa65 device. the name of the hex file that this  project will create appears in the project files area.  figure 3.40:  edit project dialog select the hex file  memaa65.hex  and click  add node . figure 3.41:  adding the assembly file

 ?  2001 microchip technology inc. ds30082j-page 67 programming examples type  memaa65.asm  in the file name box and click  ok . the file  memaa65.asm  appears below  memaa65.hex  in the project files list in the  edit project dialog. click  ok  to close the edit project dialog. select  project > save project  to  save your project. 3.5.4.2 creating the assembly code at this point, you still need to create the source code that you will assemble to  create your hex file. select  file > new . an untitled source code window will  open on your mplab desktop. type the following lines (including indentation)  in the window: list p=eeprom8 #include "memory.inc" list m=_24aa65  data 1, 2, 3, 4, 5  data "my program v1.0", 0 end when you are finished, save your file. select  file > save as  and specify the  name  memaa65.asm . figure 3.42:  saving your source file

 pro mate ii user ? s guide ds30082j-page 68 ?  2001 microchip technology inc. 3.5.5 building the project ? s hex code now, build the project and create the hex file. select  project > build all . if the  build did not complete successfully, double-click on the line of the build  results window that contains the error. correct the error, save the .asm file,  and try your build again. figure 3.43:  build results window 3.5.6 starting pro mate ii to enable pro mate ii, select  pro mate > enable programmer  from the  mplab menu. the pro mate device programmer dialog will appear when  the programmer is enabled. the configuration bits dialog opens when you  enable the programmer. the program memory will also open, and will display  the hex file you built. if the program memory window did not open, select  window > program memory  to open it. you can resize or move the program  memory window on your display.

 ?  2001 microchip technology inc. ds30082j-page 69 programming examples figure 3.44:  desktop with pro mate ii enabled

 pro mate ii user ? s guide ds30082j-page 70 ?  2001 microchip technology inc. 3.5.6.1 the pro mate device programmer dialog the pro mate device programmer dialog must remain open during your  programming session. several of the selections in the dialog are disabled.  memory devices are programmed and verified at 5 volts v dd .  figure 3.45:  device programmer dialog - 24aa65 3.5.6.2 configuration bits dialog unlike the 24aa02, the smart serial devices have configuration bits. the  configuration bits dialog opens when you enable the programmer. if you  close the configuration bits dialog, you can click  configuration bits  in the  pro mate device programmer dialog to reopen it. figure 3.46:  setting configuration bits set the values of the high endurance block, write protect start, and write  protect blocks in this dialog. you cannot set these bits in your source code.

 ?  2001 microchip technology inc. ds30082j-page 71 programming examples 3.5.6.3 the program memory window the mplab program memory window displays the hex code that you will  program onto our 24aa65 device. if the program memory window is not open,  select  window > program memory  to open it. if your program memory  window does not look similar to figure 3.37, click the system icon (to the left  of the window ? s title) and select hex code display. the window displays the  hex values and the ascii text from the source code. figure 3.47:   memaa65  in program memory the data displayed in the program memory window will be in by-16 for those  parts that support a by-16 mode, and by-8 for those devices that only support  by-8. the hex file format is standard inhx8m format for either the by-8 or  by-16 devices. 3.5.7 programming the device now that the data is in program memory, you can program the device. click  program  in the pro mate device programmer dialog. a window will  indicate the progress, and will indicate success or failure when finished. 3.5.8 verifying the programming click  verify  to double-check the programming in the device. if any address  locations on the device do not match program memory, an error log will  display the discrepancies.
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 ?  2001 microchip technology inc. ds30082j-page 73 pro mate ii user ? s guide 12 chapter 4.  using pro mate ii with the mplab ide 4.1  introduction this chapter describes the main steps in programming and reading a device  using the pro mate ii development programmer. 4.2  highlights topics covered in this chapter: � setup for programming a device � programming a picmicro device � verifying the programming � reading a device 4.3  before you begin before you can use your pro mate ii, you must perform the following  initialization steps: 1. configure the serial port that the mplab ide will use to communicate with the pro mate ii. select  options > programmer options > commu- nications port setup  and follow the instructions in section 2.8. 2. if the pro mate menu item does not appear in the mplab menu, select pro mate ii as your programmer. select  options > programmer options > select programmer  as described in section 2.9. 3. select development mode other than an emulator mode. select  options > development mode  and follow the instructions in section 2.10. 4. enable (start) the programmer in order to display the pro mate ii dia- logs you will use to set up your programming parameters. select pro mate > enable programmer  as described in section 2.11. 4.4  pro mate ii dialogs  the pro mate device programmer dialog (figure 4.1) and the  configuration bits dialog (figure 4.2) are displayed whenever the  programmer is enabled. closing the pro mate device programmer dialog  will disable the programmer. the options on the screen will show the current  values. if the option is unavailable, the item appears in gray (not black) text.  the bits listed in the configuration bits dialog depend on the device you have  selected. the next section will discuss how these dialogs are used to program devices.

 pro mate ii user ? s guide ds30082j-page 74 ?  2001 microchip technology inc. 4.5  setup for programming a device to program a device, you will need: � a hex file to program into the picmicro device (complete the tutorials in  the  mplab ide user ? s guide  to learn how to generate application code  using the mplab ide � a blank picmicro device to program before you can program the device, you must have done the following: � installed the pro mate ii hardware (section 2.4) and mplab ide  software (section 2.5) � established communications between the pro mate ii and pc  (section 2.8) � selected the pro mate ii as your mplab programmer (section 2.9) � set up the mplab development mode (section 2.10) � enabled pro mate ii (section 2.11) the next step is to set up the pro mate device programmer and  configuration bits dialogs (section 4.5.1 and section 4.5.2). then you will  either load a hex file into program memory or assemble/compile one in  program memory from your source code (section 4.5.4). after this, you will  check that your device is blank (section 4.5.5) before programming it  (section 4.6). 4.5.1 setting up the device programmer dialog the pro mate device programmer dialog (figure 4.1) is always open when  pro mate ii is enabled. closing this dialog will disable the programmer.

 ?  2001 microchip technology inc. ds30082j-page 75 using pro mate ii with the mplab ide figure 4.1:  pro mate device programmer dialog the device list shows the device that was selected when you set up the  mplab ide development mode. if you wish to program a different device,  you may select it here or by selecting  options > development mode .  however, changing the device at this point will close any open mplab  projects (unless you are in editor only mode) and clear the program memory,  configuration bits, and id locations. if your device is not listed, you will need to upgrade your version of mplab  software, and possibly your version of the pro mate ii operating system  (section 7.12). configuration bits are set in the configuration bits dialog, discussed in  section 4.5.2. if you close the configuration bits dialog, you can reopen it by  clicking  configuration bits  in the pro mate device programmer dialog. you can edit the device id value or program the unprotected checksum by  clicking  device id . an id value set here overrides any value set in the  program. you can reset program statistics by clicking  reset . the voltages section is set to default voltages, but can be changed. see  section 4.5.3 for more details on when and how to change these settings. sqtp file  allows you to choose the sqtp sm  file you wish to use for serial  programming, discussed in section 7.11. for more detailed information on the pro mate device programmer dialog  options, please see section 7.3.

 pro mate ii user ? s guide ds30082j-page 76 ?  2001 microchip technology inc. 4.5.2 setting up the configuration bits dialog the configuration bits dialog (figure 4.2) opens when pro mate ii is  enabled. if you close the configuration bits dialog, you can reopen it by  clicking  configuration bits  in the pro mate device programmer dialog. figure 4.2:  configuration bits dialog  ?  pic16f84 the configuration bits shown are for a pic16f84 device. the type and  number of configuration bits you see will depend on the device you have  selected. if you have configuration bits set in your source code, then the configuration  bits shown in this dialog will be updated with those values every time you  rebuild your project. if you do not set configuration bits in your source code,  the bits will not be changed in this dialog. if you change the configuration bits  from their default values using the configuration bits dialog, they will be  programmed into the picmicro device when you program the microcontroller. an id value set in the edit id dialog overrides any value set in the program.   note: setting configuration bits here will not effect emulator or simulator operation. to do so, use  options > development mode . the clock and configuration tabs contain most of the bit settings.

 ?  2001 microchip technology inc. ds30082j-page 77 using pro mate ii with the mplab ide 4.5.3 changing voltage settings change voltage settings only if your application runs at the extreme voltage  operating range. most users will never need to change the default voltage  settings. � v dd  max and v dd  min are the voltages at which programmed micro- controller devices will be verified.  � v pp  is the voltage at which microcontroller devices will be programmed. the pro mate device programmer dialog displays the current voltage  settings. to change a voltage, select the correct v dd  minimum, v dd   maximum, or v pp  voltage value from the list next to each setting.  note: the voltage range and default voltage setting may be different for  each microcontroller device type. refer to the specific device  programming specification for voltage values for each device. voltage settings selection default voltage value v dd  min (3.00  ?  6.00) 3.00 v dd  max (3.00  ?  6.00) 6.00 v pp (12.5  ?  13.5) 13.25

 pro mate ii user ? s guide ds30082j-page 78 ?  2001 microchip technology inc. 4.5.4 loading the hex code into program memory if you have a hex file (e.g.,  code.hex ) ready for programming into a  picmicro microcontroller, select  file > import > import to memory  to load your  hex code into the mplab program memory window.  figure 4.3:  download emulation memory dialog the program memory window should now contain the hex code from the hex  file (figure 4.4). if the program memory window is not open, select  window >  program memory  to open it. note: there is no warning for importing files with invalid hex values. that is, the hex file of a 14-bit device may be loaded into the program memory of a 12-bit device, and the hex file of a 16-bit device may be loaded into the program memory of a 14-bit device.

 ?  2001 microchip technology inc. ds30082j-page 79 using pro mate ii with the mplab ide figure 4.4:  program memory  ?  hex code display if you do not have a hex file with which to program your device, you can build  one using mplab projects. mplab provides a text editor for generation of  source code and compatibility with various assemblers/compilers for  assembling/compiling your source code into hex code in mplab program  memory. for an example on using mplab projects to create a hex file for  device programming, refer to section 3.2. please read the  mplab ide user ? s  guide  to see how to use mplab projects to develop your own firmware. each  time you rebuild your project, the program memory window will be updated.

 pro mate ii user ? s guide ds30082j-page 80 ?  2001 microchip technology inc. 4.5.5 checking for a blank device insert the device to be programmed into the pro mate ii socket. position pin  one on the device to be in the pin one position as shown on the diagram next  to the socket. secure the device by pushing down the silver lever on the  socket. click on  blank  in the pro mate device programmer dialog to verify that the  device is completely blank (all bits are set to a  ? 1 ? ). this will also verify that all  configuration bits are set to a  ? 1 ?  (unprogrammed) state. you can also perform  a blank check from  pro mate ii > blank check all . if you are using a one-time programmable (otp) device, some configuration  bits (e.g., oscillator bits) might have already been programmed at the factory.  set the configuration bits to the factory settings and select  pro mate ii >   blank check otp . this will check that all program memory bits are set to 1,  and that the configuration bits match the value in the dialog. an otp device  cannot be erased and reprogrammed. if the eprom device is not blank, you will have to erase it before  programming or use another device. to erase a windowed device: � remove any labels covering the device window. if you do not have a  windowed device (figure 4.5), you cannot reprogram it. a windowed  version of all eprom devices may be ordered by requesting the jw  package. figure 4.5:  windowed device � place the device in an ultraviolet (uv) eprom eraser. the amount of  time required to completely erase a uv erasable device depends on:  the wavelength of the light, its intensity, distance from uv source, and  the process technology of the device (the size of the memory cells). � verify that the device is blank (i.e., perform the blank check again)  before attempting to program it. if the device is eeprom/flash, you do not have to erase it before  reprogramming it. these devices are electrically erased before programming.

 ?  2001 microchip technology inc. ds30082j-page 81 using pro mate ii with the mplab ide 4.6  programming a picmicro device click  program  in the pro mate device programmer dialog to program the  entire device (all of program memory, configuration bits, etc.). if you want to  program selectively (e.g., part of program memory, only configuration bits),  then select  pro mate >  p rogram/verify  to open the program/verify dialog  (figure 4.6).  figure 4.6:  program/verify dialog check the following settings, then click  program  to program the device  according to your settings. the memory area corresponding to the checked  boxes will be programmed. areas that are grayed out are not available on the  device. start address,  end address these values default to specify the entire range of  memory for the device. specify the memory range  you want to program. program memory select this option to program or verify the program  memory range specified by the start address and  end address. configuration bits select this option to program or verify the configura- tion bits. you can set the configuration bits using the  configuration bits dialog. id locations select this option to program the id locations. you  can set the id locations by clicking  device id  in the  pro mate device programmer dialog.

 pro mate ii user ? s guide ds30082j-page 82 ?  2001 microchip technology inc. when the programming is finished,  ? success ?  or  ? failure ?  will appear to the  right of the start address. if the programming failed, an error window will  appear showing the good (expected) data and the bad (actual) data for each  address it attempted to program. if the bad data shows 0000, try reseating the  socket module. then, do a blank check ( pro mate > blank check all ) and  try to program the device again. 4.7  verifying the programming click  verify  in the pro mate device programmer dialog or the  program/verify dialog to verify that the contents of the device match the  program memory, eeprom data, calibration memory, id locations, and  configuration bits in mplab and in the pro mate device programmer dialog  and configuration bits dialog. eeprom data for devices with data eeprom, program the data  memory from data in the eeprom memory win- dow. refer to the  mplab ide user ? s guide  for  more information on data eeprom and the  eeprom memory window. calibration memory for devices with calibration memory, program the  calibration memory from data in the calibration  memory window. for more information on calibra- tion memory, refer to section 3.3. code protect  settings shows the status and availability of code protection  for the selected device.

 ?  2001 microchip technology inc. ds30082j-page 83 using pro mate ii with the mplab ide 4.8  reading a device if you want to copy the firmware from a programmed picmicro device into an  unprogrammed device, you can read the programmed firmware (program  memory, configuration bits, etc.) into the mplab ide, and then program the  new device based on this information. click  read  in the pro mate device programmer dialog to read the entire  device (i.e., all of program memory, configuration bits, etc.). if you want to  read selectively (e.g, part of program memory, only configuration bits), then  select  pro mate > read device  to open the read device dialog  (figure 4.7).  figure 4.7:  read device dialog check the following settings, then click  read  to read the device according to  your settings.  the memory area corresponding to the checked boxes will be  read. areas that are grayed out are not available on the device . start address,  end address these values default to specify the entire range of  memory for the device. specify the memory range  you want to read. program memory select this option to read the program memory  range specified by the start address and end  address. configuration bits select this option to read the configuration bits.  id locations select this option to read the id locations.  eeprom data for devices with data eeprom, read the data in  the data memory into the eeprom memory win- dow. refer to the  mplab ide user ? s guide  for  more information on data eeprom and the  eeprom memory window. calibration memory for devices with calibration memory, read the data  in calibration memory into the calibration memory  window. for more information on calibration mem- ory, refer to section 3.3.

 pro mate ii user ? s guide ds30082j-page 84 ?  2001 microchip technology inc. after reading a device into the mplab ide, its data will appear in the program  memory window. you can use the modify dialog to change the data ( window  > modify ), then save it to a hex file by selecting  file > export > export hex  file . if you have an mplab-ice emulator connected to the mplab ide, your code  will be downloaded to the emulated program memory of the mplab-ice. if  you have a project open, you will be asked if you want to close it before  reading memory from a device. if you keep your project open, the absolute  listing window and the source window might not match the data you have  read into the program memory window. also, symbols may not match the  proper addresses in the program memory window.

 ?  2001 microchip technology inc. ds30082j-page 85 pro mate ii user ? s guide 12 chapter 5.  using pro mate ii with procmd 5.1  introduction this chapter covers the details of using the command line program procmd  to control pro mate ii operations. when running under dos, the pro  mate ii device programmer must be connected to a pc that has the  procmd software. for information on installing procmd software on a pc,  see chapter 2.  5.2  highlights topics covered in this chapter: � getting started with procmd � examples of use � usage details 5.3  getting started with procmd once you have procmd installed on your pc (chapter 2), you can use it to  send commands to the pro mate ii. 5.3.1 operating system updates if pro mate ii did not recognize your socket module (the message  ? socket  not supported ?  appears on power-up), you may need to update the operating  system. you can obtain the latest pro mate ii operating system from the  microchip web site (www.microchip.com). once you have the update, you will  need to download this file to the pro mate ii. 1. turn the power off on the pro mate ii. 2. while holding down the  f1  and  f3  keys, turn the power back on. 3. you should get the following messages on the pro mate ii lcd: ? clearing memory now..... ?  and  ? ready for download.... ?  if you do not, repeat the previous steps. 4. download the operating system file using procmd as follows: procmd / /d where    =  1 ,  2 ,  3  or  4 , depending on the com port you are using, and    is the name of the operating system file. 5. once the download is done, pro mate ii will automatically restart, as if from power-on.

 pro mate ii user ? s guide ds30082j-page 86 ?  2001 microchip technology inc. 5.3.2 device programming you are now ready to program a device. place the device in the socket  module. then execute the following: procmd / /p /f /m where:   =  1 ,  2 ,  3  or  4 , depending on the com port you are using   is the name of the device   is the name of the hex file /m  is the command to program the part. as an example: procmd /1 /p16c74a /f16c74a.hex /m will program a pic16c74a device with the contents of the file  16c74a.hex ,  using com1 to communicate with pro mate ii. only the addresses  specified in  16c74a.hex  are programmed. if you specify a hex file on the command line, it programs only the contents of  the hex file. if the hex file contains the starting and ending address for the  device, the command will program the entire device as if the  pgm  button was  pressed. if the hex file does not contain the first and last locations, the  command will use the program range command and will only program the  locations contained in the hex file.  if you do not specify a hex file on the command line, it will program the entire  device using the contents of the programmer memory. it is recommended that you first download the file then use the  /m  command  to program the entire part. this is especially important when trying to  reprogram a flash part, because the full program command will first erase  the device prior to programming. the program range command does not  erase the device first. for information on error messages you may receive, see section 8.4. 5.3.3 verifying a device ? s programming the pro mate ii command line interface now has a verify function ( /y ). if  you specify a hex file on the command line, it verifies only the contents of the  hex file. if the hex file contains the starting and ending address for the device  the command will use the full verify as if the  vfy  button was pressed. if the  hex file does not contain the first and last locations, the command will use the  verify range command and will only verify the locations contained in the hex  file.  if you do not specify a hex file on the command line, it will verify the entire  device using the contents of the programmer memory.

 ?  2001 microchip technology inc. ds30082j-page 87 using pro mate ii with procmd examples: to verify against a known good hex file: procmd /1 /p16f84 /fhexcode.hex /y  or procmd /1 /p16f84 /fhexcode.hex procmd /1 /p16f84 /y to explicitly perform a verification after a program: procmd /1 /p16f84 /fhexcode.hex /m /y or procmd /1 /p16f84 /fhexcode.hex procmd /1 /p16f84 /m /y 5.3.4 stand-alone mode setup you set up the pro mate ii for use in stand-alone mode by sending the hex  or sqtp file that you will use to program your device(s) to the pro mate ii: procmd / /p /f procmd / /p /s where:   =  1 ,  2 ,  3  or  4 , depending on the com port you are using   is the name of the device   is the name of the hex or sqtp file ( ? f ?  precedes a hex file and  ? s ?  precedes an sqtp file) as an example: procmd /1 /p16c74a /f16c74a.hex /m will send the file  16c74a.hex , used to program pic16c74a devices, via  com1 to the pro mate ii.  now you are ready to use pro mate ii in stand-alone mode. see chapter 6  for more details. 5.4  examples of use other examples of use for the command line interface are as follows: procmd /?    or  procmd help screen displayed. procmd /1 /dpf40007p.hex operating system file  pf40007p.hex  downloaded to pro mate ii on  com1. procmd /1 /p16c54a /r pro mate ii on com1 set to a pic16c54a, pro mate ii set to safe mode.

 pro mate ii user ? s guide ds30082j-page 88 ?  2001 microchip technology inc. procmd /1 /p16c54a /n4500 /x5500 /fprogram.hex pro mate ii on com1 set to a pic16c54a, v dd  min set to 4.5v, v dd  max  set to 5.5v. v pp  set to the device ? s default value. file  program.hex  sent to  the pro mate ii. procmd /1 /p16c54a /n4500 /x5500 /fprogram.hex /m pro mate ii on com1 set to a pic16c54a, v dd  min set to 4.5v, v dd  max  set to 5.5v. v pp  set to the device ? s default value. file  program.hex  sent to  the pro mate ii. device programmed with specified voltages. only the  addresses specified in  program.hex  are programmed. procmd /2 /p16c61 /fvolts.hex pro mate ii on com2 set to a pic16c61, hex file  volts.hex  sent to the  pro mate ii, voltages set to devices default values. procmd /2 /p16c61 /fvolts.hex /ssqtp.num /m pro mate ii on com2 set to a pic16c61, hex file  volts.hex  sent to the  pro mate ii, voltages are set to the device ? s default values, and one entry  from the sqtp file  sqtp.num  is sent. all of the device ? s program memory is  programmed, with blank values in the locations not specified by  volts.hex   and  sqtp.num . any other device areas specified by  volts.hex  are  programmed. if programming is successful, the sqtp entry is marked as  used. procmd /2 /p16cr83 /fdatamem.hex /m pro mate ii on com2 is set to a pic16cr83, the file  datamem.hex  is sent  to pro mate ii, voltages are set to the device ? s default values and the device  is programmed. only the addresses specified in  datamem.hex  that are for  data memory and configuration bits are programmed. procmd /3 /p17c42a /fappcode.hex /m pro mate ii on com3 is set to a pic17c42a, the file  appcode.hex  is sent  to pro mate ii, voltages are set to the device ? s default values, and a device  is programmed. only the addresses specified in  appcode.hex  are  programmed. procmd /3 /p17c42a /m pro mate ii on com3 is set to a pic17c42a, and a device is programmed  with the current contents of the device programmer at the currently selected  voltage levels. procmd /3 /p17c42a /sserial.num /m pro mate ii on com3 is set to pic17c42a, and one entry from the sqtp  file  serial.num  is sent. a device is programmed with the current contents of  the device programmer and the serial number at the currently selected  voltages. if programming is successful, the entry is marked as used. for information on error messages you may receive, see section 8.4.

 ?  2001 microchip technology inc. ds30082j-page 89 using pro mate ii with procmd 5.5  demo programs there are several demo programs that you may wish to review. sqtp1.bat an example .bat  file that shows a sqtp file used to pro- gram several devices. sqtp2.bat an example .bat  file that shows a sqtp file used to pro- gram several devices. command line arguments are used. count2.bat an example program that takes a count between 1-9999 on  the command line and programs that many devices. also  verbose error messages. count3.bat an example program that takes a count between 1-9999 on  the command line and programs that many devices. the  user is queried for options. also verbose error messages.

 pro mate ii user ? s guide ds30082j-page 90 ?  2001 microchip technology inc. 5.6  usage details when using procmd, consider the following: � you must always specify the communication port, except when display- ing the help screen. � when downloading the operating system, you can only specify the com- munications port and you must use the  /d  option. � you must specify a device except when downloading the operating sys- tem. � it is not necessary to send the hex file every time a device is pro- grammed. in a production environment, it would be beneficial to use  one command line execution to transfer the hex file and set up any volt- ages, and then use subsequent command line executions to program or  program with sqtp numbers. � if you specify a hex file, only the locations specified in the hex file are  programmed. if you also specify an sqtp file, then the entire device is  programmed. � if you do not specify a hex file, the entire contents of the pro mate ii  device programmer are programmed into the device. � all values not specified in the hex file are set to blank (erased) values. � sqtp information is only sent to the device programmer if the device is  programmed. � sqtp lines are marked as used only if programming is successful. � when displaying the help screen ( /? ), any other parameters you spec- ify are ignored. � pro mate ii now allows programming of 16f87x parts using the low- voltage programming mode with the in-circuit serial programming ?   (icsp ? ) socket module. upon selection of part, you must press either  the yes or no button to indicate whether you want to use low voltage  programming. if you answer yes then when the device is displayed on  the lcd, you will see  ? lv ?  after icsp (following the part name). you  must ensure that the device has the low voltage program config bit set  to  ? enabled ?  or you will not be able to access the part. this is only avail- able when the icsp socket module is used. if you answer no to the  question, then the part will use the normal high voltage on mclr  to pro- gram the device. if you do not answer the question prior to enabling  pro mate ii when using the mplab ide, you will get a communica- tion error, since the only place to enter low voltage programming mode  is from the buttons on the pro mate ii. in addition to the other  required pins (rb6, rb7, v dd , v ss , v pp ), you must connect the low  voltage programming pin (rb3) to pin 2 of the 15-pin connector on the  icsp socket module.

 ?  2001 microchip technology inc. ds30082j-page 91 pro mate ii user ? s guide 12 chapter 6.  using pro mate ii in stand-alone mode 6.1  introduction this chapter tells you how to use the pro mate ii device programmer in  stand-alone mode. the device programmer provides an lcd interface that  gives you complete control over a programming session. 6.2  highlights topics covered in this chapter: � getting started in stand-alone mode � programming a device � operating in safe mode 6.3  getting started in stand-alone mode pro mate ii operating in stand-alone mode allows you to read, program,  and verify a device without using a pc. stand-alone mode is useful in  situations where a pc may not be available or even required, such as in the  field or in a lab production environment. 6.3.1 installing a socket module to use the device programmer, you must have a socket module installed. to  install the socket module, align the tip of the arrow on the socket module with  the tip of the arrow on the pro mate ii. tighten the two socket module  thumbscrews evenly and, if possible, simultaneously. avoid over tightening  them; they should be finger-tight only. when you power up the pro mate ii device programmer, the unit  automatically detects the type of socket module installed and initializes the  pro mate ii function buttons f1 through f4. the device programmer then  displays the device options that you can choose from for the currently  installed socket module. you must install a new socket module prior to  selecting a device not supported by the current socket module. if you power- on the device programmer without a valid socket module installed, the unit  displays the message  ? socket not supported. ?         caution: ensure the device programmer is powered off before changing  a socket module. caution: do not power-up the pro mate ii with a device loaded in the  socket. damage to the device or pro mate ii may result.

 pro mate ii user ? s guide ds30082j-page 92 ?  2001 microchip technology inc. 6.3.2 downloading a hex file into pro mate ii memory to set up the pro mate ii for stand-alone mode, you will need a pc to  download the hex file into pro mate ii memory. also, you will need a pc to  update the pro mate ii operating system as necessary.  to download a hex file using the mplab ide, select  file > import > import to  memory  and select the file you wish to program into the device. to download the hex or sqtp file into pro mate ii memory from dos using  procmd, use the following command: procmd / /p /f    hex procmd / /p /s    sqtp where:   =  1 ,  2 ,  3  or  4 , depending on the com port you are using   is the name of the device   is the name of the hex or sqtp file as an example: procmd /1 /p16c74a /f16c74a.hex /m will send the file  16c74a.hex , used to program pic16c74a devices, via  com1 to the pro mate ii.  now you are ready to use pro mate ii in stand-alone mode. 6.4  programming a device after applying power to pro mate ii, the unit displays the product title and  version number. the pro mate ii operating system then attempts to identify  the currently installed socket and displays the socket module name if the  socket module is recognized.  pro mate ii next displays a device selection menu. select the desired  device from the selection menu. after selecting a device, pro mate ii  displays the command menu. after you select a device, the device programmer displays the command  menu. you are now ready to program a device.   figure 6.1:  command menu press  to program the device in the socket module with the hex file you  previously loaded into the internal memory of the device programmer.  f1 f2 f3 f4 pic16c54 read pgm vfy main

 ?  2001 microchip technology inc. ds30082j-page 93 using pro mate ii in stand-alone mode the device programmer checks to see if the installed microcontroller device is  blank. if the device is not blank, the device programmer asks if you want to  continue. answer  ? ye s ?  to continue. answer  ? no ?  to return to the command  menu. the device programmer programs the contents of its memory into the  microcontroller device loaded in the socket module. after programming a device without errors, the device programmer performs  a check to verify the data programmed into the device, and returns the results  of the verification. for the installed device, the device programmer performs  the verification at the v dd  minimum and v dd  maximum voltages. the device programmer reports programming errors and verify errors  according to where the error occurred. errors are reported for program,  configuration bits, and id locations. after programming, the device programmer momentarily displays the  checksum and id. 6.4.1 verify   (vfy, f3) the device programmer compares the contents of its internal memory to the  contents of the programmed microcontroller device loaded in the socket  module. if the data and configuration bit settings are correct,  ? verified ?  will  display on the lcd. the device programmer performs the verification at the  v dd  minimum and v dd  maximum voltages. the device programmer reports  errors according to which part of the device failed. the verify function also confirms that erased parts are blank. if all  programmable locations are blank for a device loaded in the socket module,  the device programmer displays  ? device erased! ?  reported results include  the following: � same contents � blank device � errors 6.4.2 read   (read, f1) if you want to copy firmware from a programmed device into an  unprogrammed device, you can read the programmed firmware into  pro mate ii memory, then program the new device based on this  information. press  to copy the contents of the device in the socket  module into the internal memory of the device programmer.  for pic16cxx devices, the device programmer will ask the question:  ? code  protect parts? ?  answer  ? yes ?  to code protect the parts that you will be  programming. code protection will remain effective until a new device is read.  answer  ? no ?  to program devices exactly as read.

 pro mate ii user ? s guide ds30082j-page 94 ?  2001 microchip technology inc. after reading a device, the device programmer displays a checksum. if the  device is code protected, a code protection message will be displayed prior to  the read. answer  ? yes ?  to continue. answer  ? no ?  to return to the command  menu. 6.5  operating in safe mode press  (main) and then select safe mode to enter safe mode. when in  safe mode, the only functions that are allowed are program and verify. if any  other buttons are pressed, a message is displayed stating that the system is  in safe mode and the operation is not allowed. safe mode was designed to prevent operational errors during production. requesting other functions in the mplab ide when the pro mate ii is  connected to the pc will deactivate safe mode.

 ?  2001 microchip technology inc. ds30082j-page 95 pro mate ii user ? s guide 12 chapter 7.  pro mate ii  ?  mplab ide reference 7.1  introduction this chapter describes the dialogs, windows, and menu items of the  pro mate ii development system. 7.2  highlights topics covered in this chapter: � pro mate ii device programmer dialog � configuration bits dialog � program memory window � program/verify dialog � read device dialog � pro mate ii menu items � files used by pro mate ii � using serial programming � saving and restoring calibration data � upgrading the pro mate ii operating system 7.3  pro mate device programmer dialog the pro mate device programmer dialog (figure 7.1) is displayed  whenever the programmer is enabled. closing this dialog will disable the  programmer. the options on the screen will show the current values if active, or will be  disabled (grayed out).

 pro mate ii user ? s guide ds30082j-page 96 ?  2001 microchip technology inc. figure 7.1:  pro mate device programmer dialog from this dialog, you can set the following items: � device   ?  sets the picmicro device type to use with pro mate ii. the  default is the device that was selected when you set up the develop- ment mode  � id ? s and checksum   ?  click  device id  to open the edit id dialog to edit  the id value or program the unprotected checksum to the device. this  feature allows you to identify the version of firmware on the device after  it is programmed and code-protected. you can also use the  _ _idlocs   directive to set the id bytes from mpasm. each time you rebuild your  project or reload your hex file, the id locations will be set according to  the values from the  _ _idlocs  directive. an id value set in the edit id  dialog overrides any value set in the program.  note: setting the device type here will close any open mplab projects (except in editor only mode) and clear the program memory, con- figuration bits and id locations.

 ?  2001 microchip technology inc. ds30082j-page 97 pro mate ii  ?  mplab ide reference figure 7.2:  edit id dialog to program an id value, select user entry and enter the 4- or 8-digit hex value for the id. select unprotected checksum to have the unprotected checksum automatically programmed into the id value for the device. ok  sets the option,  cancel  cancels the screen and returns to the pro mate device programmer dialog. � program statistics   ?  shows the number of successful (pass) and  unsuccessful (fail) programming instances, as well as the total. click  on  reset  to reset the counters.  � voltages   ?  displays the current voltage settings. to change a voltage,  select the correct v dd  minimum, v dd  maximum, or v pp  voltage value  from the list next to each setting. � close   ?  closes the device programmer dialog and disables the pro- grammer. � sqtp file   ?  programs the device from an sqtp (serialized quick turn  production) file. for instructions on serial programming, see  section 7.11. on the bottom of the dialog are buttons with the following functions: � blank   ?  verifies that the device is completely blank (all bits are set to a  ? 1 ? ). this will also verify that all configuration bits are set to a  ? 1 ?  (unpro- grammed) state. � read   ?  reads all program memory, configuration bits, id locations,  eeprom data, and calibration memory on the device. � program   ?  programs all program memory, configuration bits, id loca- tions, eeprom data, and calibration memory on the device. � verify   ?  verifies that the programming on the device matches the pro- gram memory, configuration bits, id locations, eeprom, and calibra- tion memory values in the mplab ide and in the pro mate device  programmer dialog.

 pro mate ii user ? s guide ds30082j-page 98 ?  2001 microchip technology inc. 7.4  configuration bits dialog the configuration bits dialog (figure 7.3) opens when pro mate ii is  enabled. if you close the configuration bits dialog, you can reopen it by  clicking on  configuration bits  in the pro mate device programmer dialog. figure 7.3:  configuration bits dialog the type and number of configuration bits you see will depend on the device  you have selected. for more information on the functions of configuration bits  for your device, refer to the device ? s data sheet.  you can also specify the configuration bit values in your source code. use the  _ _config  directive in mpasm to set the configuration bits for the device to  be programmed. each time you rebuild your project or reload your hex file, the  configuration bits will be set according to the values from the  _ _config   directive. if you do not set configuration bits in your source code, then these bits will not  be changed. you can manually change them from their default values using  the configuration bits dialog and they will be programmed into the picmicro  device when you program the microcontroller. 7.5  program memory window when pro mate ii is enabled, the program memory window will be opened  in hex code format, if it is not already open. you can view the program memory as hex code, machine code, or  disassembled with symbols (if available). change display mode by clicking on  the system button in the upper left corner of the window and selecting the  display option from the system menu. note: setting configuration bits here will not effect emulator or simulator operation. to do so, you will need to set options in the development mode dialog ( options > development mode ,  pins ,  configuration and  clock  tabs.)

 ?  2001 microchip technology inc. ds30082j-page 99 pro mate ii  ?  mplab ide reference when in the mplab-ice emulator mode, program memory shows the data  that is in the emulation memory of the mplab-ice pod. this memory is read  by the mplab-ice probe when you run, single step, or trace using the  emulator. when in the simulator mode or editor only mode, the program memory  window reflects the contents of a memory buffer on the pc. this memory is  read by mplab-sim when you run, single step, or trace. if you read program memory with pro mate ii while in emulator or simulator  mode, it will overwrite the program memory being emulated or simulated. this  can cause  ? mismatches ?  between the program memory and debug  information if you have an mplab project open. you will be given an option to  either close the current mplab project or to continue and read the device ? s  memory into the program memory window. subsequent debug operations  might not work properly. figure 7.4:  program memory window 7.6  program/verify dialog to program or verify selectively (e.g., part of program memory, only  configuration bits), select  pro mate >  p rogram/verify  to open the  program/verify dialog (figure 7.5). 

 pro mate ii user ? s guide ds30082j-page 100 ?  2001 microchip technology inc. figure 7.5:  program/verify dialog check the following settings. then click  program  to program the device or  click  verify  to verify that the contents of the device match the program  memory, eeprom data, calibration memory, id locations, and configuration  bits in mplab and in the pro mate device programmer dialog and  configuration bits dialog. start address,  end address these values default to specify the entire range of  memory for the device. specify the memory range  you want to program. program memory select this option to program or verify the program  memory range specified by the start address and  end address. configuration bits select this option to program or verify the configura- tion bits. you can set the configuration bits using the  configuration bits dialog. id locations select this option to program the id locations. you  can set the id locations by clicking  device id  in the  pro mate device programmer dialog. eeprom data for devices with data eeprom, program the data  memory from data in the eeprom memory win- dow. refer to the  mplab ide user ? s guide  for  more information on data eeprom and the  eeprom memory window.

 ?  2001 microchip technology inc. ds30082j-page 101 pro mate ii  ?  mplab ide reference when the programming is finished,  ? success ?  or  ? failure ?  will appear to the  right of the start address. if the programming failed, an error window will  appear showing the good (expected) data and the bad (actual) data for each  address it attempted to program.  7.7  read device dialog to read selectively (e.g., part of program memory, only configuration bits),  select  pro mate > read device  to open the read device dialog  (figure 7.6).  figure 7.6:  read device dialog check the following settings, then click  read  to read the device according to  your settings.  the memory area corresponding to the checked boxes will be  read. areas that are grayed out are not available on the device . calibration memory for devices with calibration memory, program the  calibration memory from data in the calibration  memory window. for more information on calibra- tion memory, refer to section 3.3. code protect set- tings shows the status and availability of code protection  for the selected device. start address,  end address these values default to specify the entire range of  memory for the device. specify the memory range  you want to read. program memory select this option to read the program memory  range specified by the start address and end  address. configuration bits select this option to read the configuration bits.  id locations select this option to read the id locations.  eeprom data for devices with data eeprom, read the data in  the data memory into the eeprom memory win- dow. refer to the  mplab ide user ? s guide  for  more information on data eeprom and the  eeprom memory window.

 pro mate ii user ? s guide ds30082j-page 102 ?  2001 microchip technology inc. after reading a device into the mplab ide, its data will appear in the program  memory window. you can use the modify dialog to change the data ( window  > modify ), then save it to a hex file by selecting  file > export > export hex  file . 7.8  pro mate ii menu items the pro mate menu items perform the following functions: � enable/disable programmer   ?  enable or disable the programmer.  once the programmer is enabled, this menu item changes to disable  programmer. � program/verify   ?  opens the program/verify dialog. you can program  the data as shown in the program memory window or verify that the  data in the device in the pro mate socket matches data in the pro- gram memory window. you can specify the range and type of memory  (e.g., program memory) areas on the target device to be programmed  or verified. if the verify process indicates several locations of bad data  and those locations show as 0000, reseat the socket module and do a  blank check. � read device   ?  opens the read device dialog which allows you to read  the program and configuration bits of the device. you can set the pro- gram memory range and the other read options. � blank check all   ?  checks that the device is completely blank (all bits  are set to a  ? 1 ? ). this will also check that all configuration bits are set to  a  ? 1 ?  (unprogrammed state). � blank check otp   ?  this function is intended for use with otp devices  that come with factory programmed configuration bits. before using this  function, set the displayed configuration bits to match the factory pro- grammed settings. the function verifies that all program memory bits  are set to  ? 1 ?  and that the configuration bits match the settings displayed  in the configuration bits window. � display error log   ?  when you have programmed a device or verified  a device, an error window will show you data from memory in the device  that do not match the corresponding memory in the mplab ide. � erase program memory   ?  sets all bits in the program memory window  and eeprom data memory window (if applicable) to  ? 1 ? . calibration memory for devices with calibration memory, read the data  in calibration memory into the calibration memory  window. for more information on calibration mem- ory, refer to section 3.3.

 ?  2001 microchip technology inc. ds30082j-page 103 pro mate ii  ?  mplab ide reference � erase configuration bits   ?  sets all available configuration bits and id  location bits to ? 1 ? . if you reload your hex file or your project after using  this menu item to erase configuration bits, the values in the configura- tion bits dialog will be updated to reflect the newly loaded configuration  bit data in your hex file or code. you can select this menu item after you  have loaded your hex file or rebuilt your project if you want to override  the configuration bit values in your hex file or code. � reset voltages   ?  sets v dd  min, v dd  max, and v pp  to their default val- ues for the selected device. � transfer to pro mate   ?  transfers device information from the  mplab ide to pro mate ii. � transfer from pro mate   ?  transfers device information from  pro mate ii to the mplab ide. � generate sqtp file   ?  generate an sqtp file for device serialization. � load sqtp file   ?  chose the sqtp file you wish to use for serial pro- gramming. � download pro mate operating system   ?  download the latest ver- sion of the pro mate ii operating system to the programmer. � establish communications   ?  establishes or reestablishes rs-232  communications with the device programmer. use this if power has  been disconnected from the pro mate ii. this does not reset pro- gramming information in the pro mate device programmer dialog,  configuration bits, or ids. 7.9  files used by pro mate ii  pro mate ii can use information directly from mplab projects without any  intermediate steps. mpasm can be used separately from mplab to produce  hex files for pro mate ii. alternatively, devices can be programmed with hex  files from any picmicro mcu-compatible cross-assembler or cross-compiler. if you are using mpasm separate from the mplab ide, or are generating hex  files from within the mplab ide for use later with pro mate ii, you should  use either inhx8m or inhx32 hex formats. mpasm ? s default output format  for hex files is inhx8m.  if you are programming pic17cxx devices, you should use inhx32 format.  see the  mpasm user ? s guide with mplink and mplib  for details on file  formats.

 pro mate ii user ? s guide ds30082j-page 104 ?  2001 microchip technology inc. 7.10  saving and restoring calibration data special caution should be exercised while working with devices that contain  calibration memory. these devices include: � pic12c508 � pic12c508a � pic12c509 � pic12c509a � pic14000 � pic12c671 � pic12c672 � pic12ce519 � pic12ce518 � pic12ce673 � pic12ce674 these parts are calibrated at the factory, with the calibration parameters  stored in a special section of program memory. when a windowed (/jw)  device is erased, this calibration data is erased along with the rest of program  memory. the calibration data is unique for each device. to ensure that each new  windowed device operates correctly when the device is reprogrammed, the  calibration data should be stored for each device before the device is initially  programmed.  before you begin, uniquely number each part with a small label. note: when working with calibration memory, it is important that the mplab ide  not  be in emulator mode. this ensures that the cali- bration data is correctly loaded from the device or file rather than from the emulator probe.

 ?  2001 microchip technology inc. ds30082j-page 105 pro mate ii  ?  mplab ide reference 7.10.1 storing calibration data calibration data is encoded into each device when it is manufactured, and  each device ? s calibration data is unique. when you erase a windowed device  in order to re-program it, you also erase its calibration data. in order for the  device to operate properly once it is reprogrammed, you must restore that  individual device ? s calibration data. before you program a windowed device, save its calibration data to a file.  follow these steps for each part. 1. before you place your device in the pro mate ii socket, select  pro mate > erase program memory . this sets all bits in the program mem- ory, data memory, and calibration memory windows to  ? 1 ? . 2. insert the labeled part in the pro mate ii. 3. click  read  in the pro mate device programmer dialog to read the device. if the socket module is not tightly fastened to the pro mate ii, a message will indicate that the device is code-protected. tighten the socket module and attempt to read the device again.  figure 7.7:  code protected device message when the code protection warning no longer occurs and pro mate ii reads the device, continue.

 pro mate ii user ? s guide ds30082j-page 106 ?  2001 microchip technology inc. figure 7.8:  reading the device 4. select  window > calibration data  to see the calibration information that was uploaded from the device to mplab. click  ok . figure 7.9:  calibration data 5. now that the device ? s calibration data is in memory, make a note of the setting and save it to a file for later use. select  file > export > export memory .  check only the checkbox labeled calibration memory. clear the program memory, configuration bits, and ids check boxes. name the file so that you will be able to match the file to the part that is in the socket module now. click  ok .

 ?  2001 microchip technology inc. ds30082j-page 107 pro mate ii  ?  mplab ide reference figure 7.10:  saving calibration data if you have several new windowed parts that you want to program, repeat this  procedure for each one, being careful to name each calibration hex file after  the correct part. 7.10.2 restoring data after erasure in order to reprogram a windowed device, you must erase it in a uv eraser.  this erases the entire device, including its calibration memory. in order to  work properly, the calibration memory for that individual device must be  restored by importing the calibration file you created for the chip earlier in this  tutorial. you should label each device and save the calibration data for each  device to a file before you program it. to erase and reprogram a windowed part: 1. remove the covering on the device ? s window. place the part in a uv eraser. the amount of time required to completely erase a uv erasable device depends on: the wavelength of the light, its intensity, distance from uv source, and the process technology of the device (the size of the memory cells). 2. place the erased part into the socket module. 3. load the program file by opening your mplab project or selecting  file > import > import to memory . be sure that your mplab project source file does not generate any program words in the calibration memory area. 4. select  file > import > import to memory  and select the saved calibration parameters file for the device.

 pro mate ii user ? s guide ds30082j-page 108 ?  2001 microchip technology inc. figure 7.11:  restoring calibration data to an erased device 5. a default setting in the mplab ide clears all memory on download. in order to preserve the device ? s memory (including its calibration memory), you must clear that option. select  options > environment setup . locate the global switches area in the  general  tab of the development mode dia- log. remove the check mark in the clear memory on download check box. 6. set the configuration bits as necessary. for details, see section 7.4. 7. in the pro mate device programmer dialog, set the ids as necessary. for details, see section 7.3. 8. in the pro mate device programmer dialog, click  program  to program the device.  7.11  using serial programming serialization allows you to program a serial number into each microcontroller  device that the device programmer programs.  this number can be used as  an entry code, password, or id number.  serialization is done by using a series of  retlw (return literal w)   instructions, with the serial number bytes as the literal data. to serialize, you  must first generate a serialization file, and then use that file to serialize  locations in the device microcontroller: 1. generate an sqtp file by selecting  pro mate > generate sqtp file and filling in the dialog. 2. activate sqtp by clicking  sqtp file  in the pro mate device pro- grammer dialog. 3. program the device by clicking  program  in the pro mate device pro- grammer dialog. note: if your calibration data was saved by a version of pro mate ii ear- lier than v4.00, be sure to load the calibration data file before the program memory file.

 ?  2001 microchip technology inc. ds30082j-page 109 pro mate ii  ?  mplab ide reference 7.11.1 generate sqtp file select  pro mate > generate sqtp file  to display a dialog box for  generating an sqtp file. fill in the values for the type of sqtp file you are  generating, then click  generate . for example, an sqtp file for a pic16c5x  device might be generated as shown:    figure 7.12:  sample serial sqtp file for information on the format of sqtp files, refer to section 7.11.4. 7.11.2 enabling serialization click  sqtp file  from the pro mate device programmer dialog and select a  file to enable serialization for the current programming session. random generates unique, random numbers for each part. pseudo-random generates a pseudo-random set of non-repeating  numbers based on the seed value you specify. sequential generates sequential numbers based on the start- ing value you specify and incrementing each num- ber by the amount you specify. start address (hex) specify the starting address to which the serial  number is to be programmed. number of words  (dec) specify the size of each serial number. be sure to  specify a large enough serial number for the num- ber of parts you plan to program using this file. number of parts  (dec) specify the number of parts to be programmed  (serialized) using this file. the file will contain a line  for each part.

 pro mate ii user ? s guide ds30082j-page 110 ?  2001 microchip technology inc. figure 7.13:  open sqtp file dialog after you enable serialization, the serial number that will be programmed into  the next device can be seen at the program memory address you specified  when you generated the sqtp file. look for the  retlw  instruction in the  program memory window ( retlw ? s opcode is 34 hex). 7.11.3 programming sqtp devices to program a device with the sqtp information, simply enable sqtp and  program the device normally. after the device is programmed, the program  memory window will display the next serial number. if the last serial number in  the file was used, a message will appear and serialization will be disabled. when a serial number is used, the sqtp file is marked by replacing the colon  for that entry by a semicolon so that pro mate ii will skip that line during  later programming sessions. to use the same sqtp file over multiple  programming sessions without repeating any numbers, generate an sqtp file  with many more parts than you'll program in a single session. for example, if  you generate an sqtp file for 10,000 parts and program 1,000 parts in each  session, you can use the file ten times.

 ?  2001 microchip technology inc. ds30082j-page 111 pro mate ii  ?  mplab ide reference 7.11.4 using hexadecimal record formats the following hexadecimal record format discussion provides the proper file  format for the picmicro device families. make sure your assembler or  compiler is configured to generate hex files in the proper format.  pro mate ii uses the formats described in the following paragraphs as  follows:  each hexadecimal data record has the following format: inhx8m the data record is output as described above. inhx32 the extended linear address record is output to establish upper 16 bits of data  address. device hex format pic12cxxx inhx8m pic14000 inhx8m pic16cxxx inhx8m pic17cxxx inhx32 pic18cxxx inhx32 firmware downloads inhx32 :bbaaaatthhhh....hhcc : start character (prefix) bb two-digit byte count specifying number of data blocks  in record aaaa four-digit starting address of data record tt two-digit record type 00 = data record 01 = end-of-file record 02 = segment address record 04 = extended linear address record (inhx32) hhhh....hh two-digit data blocks cc two-digit checksum ? two ? s complement of sum of all  preceding bytes in data record except the colon.

 pro mate ii user ? s guide ds30082j-page 112 ?  2001 microchip technology inc. 7.12  upgrading the pro mate ii operating system you might need to upgrade the pro mate ii operating system if: � pro mate ii does not recognize your socket module or device type � the pro mate ii display reads  ? ready for download... ?   � the mplab ide tells you that there is a newer version of the  pro mate operating system when you attempt to enable pro mate  ii the updated version of the operating system is in the mplab directory. you  can also obtain the latest version of the pro mate operating system from  our web site at www.microchip.com. click development tools and find pro  mate ii listed under programmers. near the bottom of the pro mate ii  page you will find the latest operating system update. to upgrade the pro mate ii operating system, follow the steps below: 1. make sure pro mate ii is disabled. if disable programmer is visible on the top of the pro mate menu, select it now. 2. turn the power switch on the back of the pro mate ii to the off posi- tion. 3. while holding down the  and  keys on the pro mate ii, turn the power switch on the back of the pro mate ii to the on position.  4. watch the pro mate ii lcd. you should see the following messages on the pro mate ii lcd:  ? clearing memory now ?  and  ? ready for download. ?  if you do not, repeat steps 1 through 3. 5. once the pro mate ii lcd indicates that it is ready for the download, select one of the following from the mplab menu bar: � pro mate > download pro mate pic operating system   � pro mate > download pro mate hcs operating system   � pro mate > download pro mate see operating system   6. a standard file selection dialog box will appear in the mplab ide. choose an operating system to download and click  ok . the file selec- tion dialog uses an appropriate file name mask so only files specific to the chosen operating system will be displayed. examples of the file you may download are  pic51015.hex ,  hcs51015.hex  and see51015.hex . multiple versions of the selected operating system will be listed if they exist in the mplab installation directory. 7. a dialog will now appear to prompt you to select the target programmer and to check that the target programmer is ready for download. note: this step erases the existing pro mate ii operating system. in order for your programmer to function, you must complete this pro- cedure.

 ?  2001 microchip technology inc. ds30082j-page 113 pro mate ii  ?  mplab ide reference 8. ? downloading operating system to pro mate: nn% completed ?  is dis- played and continually updated in an mplab dialog box, where  ? nn ?  is a number between 0 and 100.  ? downloading now ?  is displayed on the pro mate ii lcd, along with an activity indicator in the top right corner of the lcd. downloading may take a couple of minutes. 9. pro mate ii performs a calibration when download is complete. this will take approximately 30 seconds. once the download is done, pro mate ii will automatically restart, as if from  power-on.  note: for pro mate,  ? complete! press a key to begin ?  appears on the lcd. press one of the four function buttons to continue. the pro mate ii does not require a button to be pressed.
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 ?  2001 microchip technology inc. ds30082j-page 115 pro mate ii user ? s guide 12 chapter 8.  procmd reference 8.1  introduction in order to run under dos, the pro mate ii device programmer must be  connected to a pc that has the procmd software installed. for installation  information, see chapter 2. this chapter covers the details of using the  command line program procmd to control pro mate ii operations. 8.2  highlights topics covered in this chapter: � command line interface description � error descriptions 8.3  command line interface description the following commands are available in the command line interface. table:  8.1  command line interface description command syntax valid values required? baud rate /b 9600,19200(default) no download operating  system /d any valid filename no ta r g e t  h e x  f i le /f any valid filename no program /m no v dd  min /n specified in mv; must be within  device spec of 125mv resolution no device /p e.g., 16c54a, 24aa01 yes, unless download- ing operating system quiet mode /q no enable safe mode /r no sqtp file /s any valid filename no v pp /v specified in mv; must be within  device spec of 125 mv resolution no v dd  max /x specified in mv; must be within  device spec of 125 mv resolution no verify /y no com port  / 1, 2, 3, or 4 yes help /? no

 pro mate ii user ? s guide ds30082j-page 116 ?  2001 microchip technology inc. command line parameters can appear in any order and are not case  sensitive. if no parameters are specified, the help screen will be displayed. checks will be made to ensure that valid values are specified for command  line options. voltages must be specified in millivolts, and must be given in  125 mv steps.  you can set up the device programmer, program a device with the currently  loaded contents of the device programmer, or completely specify the contents  of a device to be programmed. 8.4  error descriptions procmd returns the following error level values: table 8.1:  procmd error descriptions  note: pro mate only supports a 250 mv step. error  level description possible cause 0 operation successful function proceeded with no errors. 1 pro mate not found could not establish communication with  pro mate. possible causes are that the: 1. pro mate ii serial cable is not attached. 2. pro mate ii is not powered up. 3. pro mate ii is not connected to the selected communications port. 2 wrong socket module the selected device is not supported by  the socket module currently installed in  pro mate. 3 file not found a specific operating system, program  memory, or sqtp file was not found. 4 illegal device specified the specified device is either not  supported by pro mate ii or is not  supported by the command line interface to  pro mate ii. hcs devices and smart  serial eeproms are not supported by the  command line interface. 5 illegal voltage  specified a specified voltage is outside of the valid  range for the selected device, v dd  max is  less than v dd  min, or a specified voltage is  not an even multiple of 125 mv (for 125 mv  steps).

 ?  2001 microchip technology inc. ds30082j-page 117 procmd reference 6 program/verification  error an unspecified error was found while  programming or verifying the device.  usually, a specific error informing the user  what area of memory failed will be  returned. 7 download operating  system must be done  independently downloading operating system cannot be  combined with any other operation other  than selecting the communications port,  which is required. 8 illegal parameter an invalid command line parameter was  encountered. 9 illegal hex file an invalid hex record was found, or the file  is not in valid inhx8m or inhx32 format. 10 illegal sqtp file an invalid record was found in the sqtp  file, or the file is not a file in the inhx8m  format. 11 no command on com- mand line no command line parameters were found. 12 no communications  port specified the desired communications port must be  specified with the  /#  option. 13 invalid communica- tions port specified the selected communications port could  not be found or initialized. 14 no device specified unless downloading operating system, the  target device must be specified with the /p  option. 15 device file not found the file  mplab.dvs  must be located in the  same directory as the pro mate ii  command line interface executable. this  file is installed with the pro mate ii  installation. 16 out of memory there was not enough memory available  on the pc to allocate buffers for the  device ? s memory. 17 invalid device files the device file that was located is of an  incompatible version. reinstall the  application. error  level description possible cause

 pro mate ii user ? s guide ds30082j-page 118 ?  2001 microchip technology inc. 18 incompatible  operating system  version the version of operating system currently  in the pro mate device programmer is  not compatible with the software.  download the version of operating system  that was installed with the software, or  obtain the latest version from the microchip  internet website. 19 device not supported  by operating system the version of operating system currently  in the pro mate device programmer  does not support the selected device.  download the version of operating system  that was installed with the software, or  obtain the latest version from the microchip  internet website. 20 communications error an error occurred while communicating  with the pro mate device programmer.  verify that the device programmer is  powered on and all serial connections are  firm. 21 no command line  support the selected device is not supported by  the command line version. these devices  must be programmed by the full interface  version. examples of these devices are the  security devices and smart serials. 22 no sqtp number  available there are no available sqtp numbers in  the specified file. 23 cannot mark sqtp  line as used the sqtp line just read cannot be marked  as used. be sure the file is not read only. 24 programming error -  program memory a programming or verification error  occurred when programming the device ? s  program memory. 25 programming error -  data memory a programming or verification error  occurred when programming the device ? s  data memory. 26 programming error -  configuration bits a programming or verification error  occurred when programming the device ? s  configuration bits. 27 programming error -  ids a programming or verification error  occurred when programming the device ? s  ids. error  level description possible cause

 ?  2001 microchip technology inc. ds30082j-page 119 procmd reference 28 parity error a parity error occurred during  programming or verifying. this often  occurs when over programming a parity  device. if using a windowed device, erase  the device and reprogram. 29 help shown if the help screen is shown, no other  commands are processed. 30 missing file  specification a command line parameter requiring a file  specification did not specify a file. 31 internal error this error should never be seen. it can  occur as a result of erroneous  communication between the device  programmer and the pc. error  level description possible cause
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 ?  2001 microchip technology inc. ds30082j-page 121 pro mate ii user ? s guide 12 chapter 9.  pro mate ii stand-alone mode reference 9.1  introduction this chapter tells you how to use the pro mate ii device programmer in  stand-alone mode. the device programmer provides an lcd interface that  gives you complete control over a programming session. 9.2  highlights topics covered in this chapter: � pro mate ii lcd and keys � operational overview � start-up sequence and select menu � power-on with  and  pressed � main menu � command menu � utilities menu 9.3  pro mate ii lcd and keys the front panel of the programmer should look like figure 9.1.   figure 9.1:  pro mate ii front panel f1 f2 f3 f4 pro mate ii device programmer socket module keys lcd pic16c54 read pgm vfy main

 pro mate ii user ? s guide ds30082j-page 122 ?  2001 microchip technology inc. 9.4  operational overview figure 9.2:  pro mate menu tree  ?  pic16c5x main power-on  with f1 and f3 pressed start-up select main command  main start-up utilities � � � select select device 16c... 58a cancl back 54 54a 55 more select device 16c... pic16c5x socket module socket not supported version nn.nn.nn pro mate device programmer select device goto utils pro mate utilities cal (1) contrast adjust light ready for download... downloading now ... === calibrating === complete! press a key to begin (2) pro mate ii only safe mode ?copyright 1992-xx safe mode now active start-up pro mate ii hardware self check (2) dwnld lcd (2) cncl dark done (1) pro mate only (1) (2)

 ?  2001 microchip technology inc. ds30082j-page 123 pro mate ii stand-alone mode reference 9.5  start-up sequence and select menu when power is applied to the pro mate ii programmer, it should begin a  start-up sequence of lcd displays similar to those shown in figure 9.2. if you  do not get a similar start-up sequence, see appendix b: troubleshooting.  once the start-up sequence has completed, you will see the select menu.  choose a device from the list by pressing a key. if you do not see your device  listed, press the key corresponding to "more". you may keep pressing this key  for more device options until you reach the last display, which will have  "cancl" and "back" on the menu. pressing the key for "back" will take you to  the first display of the select menu. pressing "cancl" will take you to the main  menu. when you have selected your desired device, you will exit the select menu  and go to the command menu. 9.6  power-on with  and  pressed when power is applied to the pro mate ii programmer at the same time that    and  are pressed, the programmer will immediately go to the  "ready for download" display from the utilities menu (figure 9.2).  use this  feature when you wish to update the pro mate ii operating system.  if you see the "ready for download" display when applying power, but do not  have  and  pressed, refer to appendix b, section b.4.3. 9.7  main menu the main menu gives you three options: select/reselect the device to  program, operate in safe mode or execute the utilities. you can select or reselect the device to be programmed by pressing the key  under "select device" to go to the select menu. you can choose to operate in safe mode by pressing the key under "safe  mode". in safe mode, only program and verify options on the command  menu are available (see section 6.5 for more information). after safe mode is  implemented, you will be sent to the select menu. you may run available utilities by selecting "goto util" to go to the utilities  menu. note: if you need to update the operating system, you will have to con- nect to a pc with mplab running to accomplish this. note: if you need to update the operating system, you will have to con- nect to a pc with mplab running to accomplish this.

 pro mate ii user ? s guide ds30082j-page 124 ?  2001 microchip technology inc. 9.8  command menu after you select a device, the device programmer displays the command  menu (figure 9.3). the functions on the command menu allow you to perform  the basic user tasks for programming a microcontroller device: program,  verify, and read. main will return you to the main menu.   figure 9.3:  command menu - pic16c5x 9.8.1 program (pgm, f2) this command programs the device in the socket module with the contents of  the internal memory of the device programmer.  the device programmer checks to see if the installed microcontroller device is  blank. if the device is not blank, the device programmer asks if you want to  continue. answer  ? ye s ?  to continue. answer  ? no ?  to return to the command  menu. the device programmer programs the contents of its memory into the  microcontroller device loaded in the socket module. after programming a device without errors, the device programmer performs  a check to verify the data programmed into the device, and returns the results  of the verification. for the installed device, the device programmer performs  the verification at the v dd  minimum and v dd  maximum voltages. the device programmer reports programming errors and verify errors  according to where the error occurred. errors are reported for program,  configuration bits, and id locations. after programming, the device programmer displays the checksum. f1 f2 f3 f4 pic16c54 read pgm vfy main

 ?  2001 microchip technology inc. ds30082j-page 125 pro mate ii stand-alone mode reference figure 9.4:  program menu tree  ?  pic16c5x command menu command menu command menu command menu command menu command menu pic16c54 read   pgm   vfy   main blank check code protected no ye s erased not blank part code protected device not blank! continue ?? continue ?? programming checking check results code protected yes no complete  csum=nnnn cnfg fail csum=nnnn press a key to cont. mem fail id=nnnn press a key to cont. pass blank/ yes no  yes no 

 pro mate ii user ? s guide ds30082j-page 126 ?  2001 microchip technology inc. 9.8.2 verify (vfy, f3) the device programmer compares the contents of its internal memory to the  contents of the programmed microcontroller device loaded in the socket  module. if the data and configuration bit settings are correct,  ? verified ?  will  display on the lcd. the device programmer performs the verification at the  v dd  minimum and v dd  maximum voltages. the device programmer reports  errors according to which part of the device failed. the verify function also confirms that erased parts are blank. if all  programmable locations are blank for a device loaded in the socket module,  the device programmer displays erased. reported results include the  following: � same contents � blank device � errors figure 9.5:  verify menu tree  ?  pic16c5x checking........... mem fail  xxxxxxxxx press a key to cont. cnfg fail  xxxxxxxxx press a key to cont. id fail  id=nnnn press a key to cont. verified! csum=nnnn command menu command menu command menu command menu where xxxxxxxxx represents id=nnnn or csum=nnnn where xxxxxxxxx represents id=nnnn or csum=nnnn command menu pic16c54 read   pgm   vfy   main

 ?  2001 microchip technology inc. ds30082j-page 127 pro mate ii stand-alone mode reference 9.8.3 read (read, f1) press  read  to copy the contents of the device in the socket module into the  internal memory of the device programmer.  for pic16cxx devices, the device programmer will ask the question:  ? code  protect parts? ?  answer  ? yes ?  to code protect the parts that you will be  programming. code protection will remain effective until a new device is read.  answer  ? no ?  to program devices exactly as read. after reading a device, the device programmer displays a checksum. if the  device is code protected, a code protection message will be displayed prior to  the read. answer  ? yes ?  to continue. answer  ? no ?  to return to the command  menu.   figure 9.6:  read menu tree  ?  pic16c5x 9.8.4 main (main, f4) returns to the main menu. command menu command menu reading........... reading........... code protect parts?? csum=nnnn   id=nnnn op system sets code protected part code protected! continue ??   no ye s command menu pic16c54 read   pgm   vfy   main ye s no continue ??   yes no code protect on

 pro mate ii user ? s guide ds30082j-page 128 ?  2001 microchip technology inc. 9.9  utilities menu pro mate ii includes various utilities, accessible through the utilities menu  (figure 9.7). not all utilities are available for all models.  calibration is only  available for pro mate (1), and lcd contrast adjust is only available for  pro mate ii (2).   figure 9.7:  utilities menu 9.9.1 calibrate (cal, f1) performs a calibration on the pro mate device programmer. calibrates the internal voltage generators (v dd  and v pp ). after calibration is  complete, the device programmer displays the message, "complete! press a  key to begin." pressing a key will take you to the start-up sequence.  9.9.2 download (dwnld, f2) sets up the device programmer for downloading a new operating system.  select dwnld to begin downloading a new version of the pro mate ii  operating system into the on-board memory.  ? ready for download ?  will  display. after this message displays, execute the download command from mplab  menu,  pro mate > download operating system . when downloading starts,  the lcd will show  ? downloading from pc..., ?  and an activity indicator will  display on the last location of the second display line. f1 f2 f3 f4 pro mate utilities cal (1) dwnld lcd (2) cncl note: in a production environment, calibrate the device programmer  each week or after changing the power supply. caution: do not calibrate the device programmer while a device is  installed in the socket module. applied voltages will exceed the  maximum ratings of all parts and will damage the device. note: if you need to update the operating system, you will have to con- nect to a pc with mplab running to accomplish this.

 ?  2001 microchip technology inc. ds30082j-page 129 pro mate ii stand-alone mode reference after download is complete, the device programmer displays the message,  "complete! press a key to begin." pressing a key will take you to the start-up  sequence.  9.9.3 lcd contrast adjust (lcd, f3) the contrast adjust control (available with pro mate ii hardware only)  allows you to make the lcd display lighter or darker. press the key under light to make the lcd display lighter. press the key  under dark to make the lcd display darker. press the key under done when  finished. done will take you to the start-up sequence. 9.9.4 cancel (cncl, f4) select cncl to return to the main menu. note: the device programmer performs a calibration after each  download for the pro mate device programmer.
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 ?  2001 microchip technology inc. ds30082j-page 131 pro mate ii user ? s guide 12 appendix a.  hardware specifications a.1 introduction this appendix describes pro mate ii to pc connections, programmer  hardware, and socket module hardware. a.2 highlights contents of this appendix: � connecting to a pc via the serial port � programmer specifications � socket module specifications a.3 connecting to a pc via the serial port the pro mate ii interfaces to the pc via a standard rs-232 port with a db9  connector.  the unit defaults to a 19.2k baud rate.  the user can alternately  choose a 9.6k baud rate by depressing  during power-up. serial port communications is as follows: � 19.2k (default) or 9.6k baud � 8 data bits, 1 stop bit, no parity � hardware flow control the following table gives the data for connecting the pro mate ii  programmer (9-pin straight-through) to a 25-pin serial port. connect the  corresponding terminals indicated on each line of the table. table a.1:  pc host to pro mate ii signals   25-pin (pc-host)  9-pin (pro mate ii) 2tx 2rx 3rx 3tx 20 dtr 4 dtr 7 common 5 common 6 dsr 6 +5 volts (pulled up) 4rts 7cts 5cts 8rts

 pro mate ii user ? s guide ds30082j-page 132 ?  2001 microchip technology inc. a.4 programmer specifications this section discusses the following topics: � physical dimensions and layout � power input � device supply voltage (v dd ) � programming voltage (v pp ) � device drivers   a.4.1 physical dimensions and layout the pro mate ii device programmer has the physical dimensions of 9.40" x  6.90" x 1.36". top and side views of the programmer are shown in figure a.1  and figure a.2, respectively.   figure a.1:  pro mate ii top view note: values are specified under normal operation and represent recom- mended operating conditions. absolute maximum ratings have not been published at this time. f1 f2 f3 f4 pro mate ii device programmer socket module keys lcd pic16c54 read pgm vfy main

 ?  2001 microchip technology inc. ds30082j-page 133 hardware specifications   figure a.2:  pro mate ii side view a.4.2 power input the pro mate ii requires a +9v dc input with 750ma capacity.  the power  connector is a 2.5mm dc power jack (switchcraft, p/n rapc-712). a 0.75a fuse (littlefuse nano 2  smf, p/n 451.750) is located near the +9v  input on the pro mate ii motherboard for circuit protection.   specification summary: � +9v dc, 750ma center positive � maximum total power: 6.8w rs232 pwr on off +9v in serial port power switch power input warning the outer housing of the dc power jack is chassis  ground and the inner pin is +9v. if a dc power jack is  used with reverse polarity, the fuse will blow.

 pro mate ii user ? s guide ds30082j-page 134 ?  2001 microchip technology inc. a.4.3 device supply voltage (v dd ) the device supply voltage (v dd ) has a range of 2.0 to 6.5v +/- 0.08v,  providing voltage tolerances as shown in table a.2. specification summary: � dc output voltage: 2 to 6.5v � maximum output current: 60 ma � maximum overshoot/undershoot: 3.5% � adjustable voltage increment: 40mv � voltage accuracy: +/-0.08v a.4.4 device programming voltage (v pp ) the device programming voltage (v pp ) has a range of 10.0 to 15.0v +/-  0.16v, providing voltage tolerances as shown in table a.3.  specification summary: � dc output voltage: 10 to 15v � maximum output current: 60 ma � maximum overshoot/undershoot: 3.5% � adjustable voltage increment: 80mv � voltage accuracy: +/-0.16v table a.2:  v dd  voltage tolerances v dd  voltage +/- 0.08v 2.0v 4.0% 3.0v 2.7% 5.0v 1.6% 6.5v 1.3% table a.3:  v pp  voltage tolerances v pp  voltage +/- 0.16v 10.0v 1.6% 12.0v 1.4% 13.5v 1.2% 15.0v 1.1%

 ?  2001 microchip technology inc. ds30082j-page 135 hardware specifications a.4.5 device drivers v dd  level signals are provided to the data and clock pins of the device to be  programmed. also, the system is able to read the data pins of the device at  v dd  levels.  there are 32 i/o v dd  pin drivers. the pin drivers are active devices, capable of driving the device pin low or  high.  each driver can drive the device to be programmed at the required  voltage (v dd ), one cmos load per driver. the device drivers provide a dc  output voltage of 0 to 6.5v, with a maximum rise time of 200 nsec. maximum  overshoot/undershoot is less than 5%.  dc characteristics are as follows:   rise time of the pin drivers is on the order of 100 nsec, with a propagation  delay of less than 200 nsec from the end of the write pulse (measurements  taken at the socket module connector, over the full voltage range of 2.0 to  6.5 v). specification summary: � dc output voltage: 0 to 6.5v � maximum resistive load on output: 100 kohms � maximum capacitive load on output: 1000 pf � minimum high-level output voltage: 1.9v  � maximum low-level output voltage: 0.1v � maximum rise time: 200nsec  � maximum fall time: 200nsec � maximum overshoot/undershoot: 3.5% table a.4:  dc characteristics symbol parameter v dd limit unit v oh minimum high-level  output voltage 2.0 1.9 v 4.5 4.4 6.0 5.9 v ol maximum low-level  output voltage 2.0 0.1 v 4.5 0.1 6.0 0.1 note: minimum high-level output voltage (v oh ) will be no less than 0.1v below v dd  supply voltage. note: rise time is the time the transient spends between 10 and 90% of its final value (v oh ).

 pro mate ii user ? s guide ds30082j-page 136 ?  2001 microchip technology inc. a.5 socket module specifications this section discusses the following topics: � pro mate ii socket modules � compatibility with pro mate socket modules � socket life expectancy and cleaning procedures � icsp device support switch settings a.5.1 pro mate ii socket modules the pro mate ii utilizes socket modules to accommodate various microchip  devices. pro mate ii socket modules have alignment holes in each corner  which fit over the four brass alignment pins located on the two surface mount  (smt) interface connectors of the system board (figure a.3).    figure a.3:  socket module alignment

 ?  2001 microchip technology inc. ds30082j-page 137 hardware specifications the socket module interface consists of a generic dual-row pcb pad array  having the dimensions shown in figure a.4 and signal connections shown in  figure a.5.     figure a.4:  module pcb pad interface warning socket modules should be connected or removed with  the power turned off.  attempts to do so with the power  turned on may result in damage to the pro mate ii.   make sure that the socket module is properly aligned  before applying power to pro mate ii. 1.65" 0.050" pcb pads dim: 0.020" x 0.080" qty: 34 per row 2.7" pin1 pin1 j6 j7

 pro mate ii user ? s guide ds30082j-page 138 ?  2001 microchip technology inc.   figure a.5:  module interface pin-out a.5.2 compatibility with pro mate socket modules pro mate socket modules are pin-compatible with pro mate ii socket  modules.  however, they do not have the four alignment holes discussed in  the previous section. therefore, you must use a different set of surface mount  (smt) interface connectors that do not have the brass align pins to use pro  mate socket modules on the pro mate ii.  to change the pro mate ii smt interface connectors to pro mate smt  interface connectors: � remove the four screws holding the pro mate ii smt connectors to  the programmer � lift the pro mate ii smt connectors off of the programmer � place the pro mate smt connectors in the same location on the pro- grammer � secure the pro mate smt connectors to the programmer using the  four screws gnd pin0 pin1 pin2 pin3 pin4 pin5 pin6 pin7 gnd gnd gnd pv dd pv dd pv pp pv pp 1 2 3 4 5 6 7 8 9 34 33 32 31 30 29 28 27 26 10 11 12 13 14 15 16 17 pin8 pin9 pin10 pin11 pin12 pin13 pin14 pin15 25 24 23 22 21 20 19 18 gnd gnd pin21 pin20 pin19 pin18 pin17 pin16 j6 gnd id0 id1 id2 id3 clk gnd gnd pin24 pin25 pin26 pin27 pin28 pin29 1 2 3 4 5 6 7 8 9 34 33 32 31 30 29 28 27 26 10 11 12 13 14 15 16 17 gnd pin23 pin22 25 24 23 22 21 20 19 18 gnd gnd gnd j7 pin30 pin31 warning do not attempt to connect a pro mate socket module  to the pro mate ii without changing the smt interface  connectors, or damage to the connectors may result.

 ?  2001 microchip technology inc. ds30082j-page 139 hardware specifications a.5.3 socket life expectancy and cleaning procedures microchip uses socket modules from several manufacturers. table a.5 gives  the expected life (in number of automatic insertions) and cleaning method for  each socket module as reported by the manufacturer. table a.5:  socket life expectancy and cleaning method a.5.3.1 manufacturer all sockets (except yamaichi) are labeled with the manufacturer ? s name.  identify a yamaichi socket by looking for the letters ic51 ?  (as the prefix to a  part number) on the socket.  a.5.3.2 insertions the expected life for manual insertions has been found to be less than the  manufacturer ? s reported number. the number of manual insertions depends  on the socket condition and how often the socket is cleaned. careless insertions or dirty socket conditions can bring the number of  insertions down to less than 5,000. cleanliness and care in inserting devices  into a socket are most important with surface mount devices because the  socket contactors must remain planar to function properly. any bent or nonplanar contacts will result in a failure. nonplanar socket  module contacts occur earlier in the life of a socket module when devices are  inserted manually into a socket module. early contact failure from manual  insertions is due to the nonrepeatability of the manual insertion method.  therefore, the listed number of insertions might not be reached for sockets if  devices are inserted manually. no good method exists to ensure that the  contacts are planar. manufacturer insertions cleaning method aries (28 pin) 10,000 #2 amp (18 pin) 25,000 #2 3m textool 10,000 #1 amp (dip) 25,000 #2 3m textool (soic) 10,000 #1 aries 10,000 #2 yamaichi 25,000 #1

 pro mate ii user ? s guide ds30082j-page 140 ?  2001 microchip technology inc. a.5.3.3 cleaning method method #1 - methyl alcohol clean with methyl alcohol, and then blow off the contacts with dry  compressed air.  method #2  ?  not recommended there is no cleaning procedure for this socket type. if contacts get extremely  contaminated, replace the socket. a.5.4 icsp device support switch settings the following list shows the dip switch settings for the icsp socket module for  each device type. for more information on using in-circuit serial  programming (icsp) with pro mate ii, consult the  icsp socket module  user ? s guide  (ds51113).  danger methyl alcohol is highly flammable. use methyl  alcohol in a well ventilated area away from sparks,  flames, or any other source of ignition. methyl  alcohol is poisonous and may cause blindness if  taken internally. avoid inhaling methyl alcohol vapor. device switch 1234 18-pin mid-range part off off on on 28-pin mid-range part off on off off 40-pin mid-range part off on off off pic12cxxx on off off on pic14000 off on off on pic16c505 on off off on pic16c92x off on on off pic17c75x off off on off pic18cxxx off on off off

 ?  2001 microchip technology inc. ds30082j-page 141 pro mate ii user ? s guide 12 appendix b.  troubleshooting b.1 introduction the troubleshooting information in this chapter can help you resolve typical  problems or obstacles in programming microcontroller devices. b.2 highlights topics covered in this appendix: � troubleshooting hardware -calibration - communication failure - ensuring proper socket module contact - socket module alignment - socket module failure  � troubleshooting operation type problems - device selection in stand-alone mode - reading a device master in stand-alone mode - unstable eeprom in device programmer - device pin damage � troubleshooting software - establishing communication with pro mate ii - default serial port b.3 troubleshooting hardware b.3.1 calibration an internal hardware problem could prevent proper calibration. if you receive  the message  ? calibration error! ?  on the device programmer, contact your  microchip sales office for further instructions.  b.3.2 communication failure appendix a: hardware specifications, gives the data for connecting the pro  mate ii device programmer to a 25-pin serial port. connect the  corresponding terminals on each line of table a.1. if communication fails,  check your pc serial port.

 pro mate ii user ? s guide ds30082j-page 142 ?  2001 microchip technology inc. b.3.3 ensuring proper socket module contact after changing a socket, insert a blank device and do a blank check (vfy/f2  on the device programmer) to insure the socket is making proper contact. a  blank device will show erased. b.3.4 socket not supported power-off the device programmer and realign the socket module properly.  tighten the screws evenly and securely (do not overtighten). b.3.5 socket module failure if you can program a master chip, and if you can read and try to program code  protected chips, but the chips fail the programming attempts, then potential  socket pin damage may be the cause of the problem.  contact your fae if your socket module is not operating properly. b.4 troubleshooting operational problems b.4.1 device selection in stand-alone mode when you power-up the device programmer, the unit will automatically detect  the type of socket module installed and determine the device(s) for the  installed socket module. a new socket module must be installed prior to  selecting a new device type.  b.4.2 reading a device master in stand-alone mode when reading a device master in stand-alone mode, the device programmer  asks the question:  ? code protect parts ?  being programmed. answer  yes  to  code protect the parts that you will be programming. b.4.3 unstable eeprom in device programmer programmer memory (eeprom) can become damaged or "unstable." if the  eeprom contents are damaged, the message,  ? ready for download ?   appears on the lcd display at normal power-up. update your operating  system when you receive this message. if this does not correct the problem,  contact customer support. b.4.4 device pin damage on the smaller device packages (ssop, pqfp, and soic) the pins can bend  easily and cause problems in programming the devices.

 ?  2001 microchip technology inc. ds30082j-page 143 troubleshooting b.5 troubleshooting software b.5.1 establishing communication with pro mate ii mplab attempts to establish communication with the pro mate ii when you  enable the programmer. if communication cannot be established, no  programming can occur. a dialog box appears if the attempt to establish  communication fails. if you encounter communications problems, try the  following: � make sure that the rs-232 cable is connected, the power supply is con- nected, and the power switch on the pro mate ii is on. � try connecting the pro mate ii to a different serial port. if your pc has  a 25-pin serial port, you will need a 25 to 9 serial port adapter. � make sure that a com port is properly set up exclusively for use by  pro mate ii. check the resources to ensure they are operating prop- erly and that there are no conflicts with other devices. this commonly  happens when you have a modem or other serial device that is improp- erly configured. consult your windows manual or other reference litera- ture. you can try removing, reconfiguring, or disabling the conflicting  device, but do so only if you are familiar with those procedures. see the  steps below for windows 3.1 or windows 95. � some system errors are caused by driver and hardware incompatibility.  see the steps below for windows 95. � if you have a com port, but mplab will not let you select it (the option  is grayed out), you may be able to assign the port manually by editing  the  mplab.ini file . typically, this occurs if you have a gap in your  com port list (i.e., you have a com1, com2, and a com4, but no  com3). in this case you may be able to fix it by opening  mplab.ini   (use find to locate this file) and editing the section called [program- mers] so that the setting commport=1 is set to the port you want  selected. this is just a work-around to a deeper problem in which win- dows is incorrectly reporting port availability through the 16-bit driver. � you must use the microsoft windows communications driver that is  native to the version of windows that you use. if you use windows 3.10,  look for the file  comm.drv  in your \windows\system directory. that  file must have a time of 3:10a. the time denotes the version. if you are  using windows for workgroups, look for the same file as above, but the  time stamp on that file should be 3:11a. if these files differ, you may  need to re-install windows or install that file from another source. this  problem is not likely to occur in windows 95. � make sure you are not using a third party communications driver. open  your  system.ini  file and look for the line in the [options] section  that reads  comm.drv=comm.drv

 pro mate ii user ? s guide ds30082j-page 144 ?  2001 microchip technology inc. if this line reads differently you are using a different communications driver. windows 3.1:  a serial mouse will use a com port, as will an external modem. an internal modem has its own com port, so if you have a second com port on your pc, set it so it won ? t conflict with either the mouse or the modem.  windows 95/98, windows nt, windows 2000: windows 95/98, windows nt, and windows 2000 require special attention to setting up com ports. if you suspect a driver - hardware incompatibility, try changing flow control to hardware and/or turning off the fifo for the serial port. this is done in the control panel. in windows 95/98, click the system icon. click the  device manager  tab, and click  ports . if necessary, expand the ports selection by clicking the  ? + ? sign next to it. double-click the i/o port that picstart plus is connected to. this is where you can set flow control to hardware. to turn off fifo, click the  advanced  button, deselect the use fifo box, and click  ok . in windows nt, click the ports icon. select the com port, click  settings , and then click the  advanced  button. deselect the fifi box, and click  ok . in windows 2000, click the system icon. click the  hardware  tab, and click the  device manger  button. if necessary, expand the ports selection by clicking the  ? + ?  sign next to it. double-click the i/o port that picstart plus is connected to. this is where you can set flow control to hardware. to turn off fifo, click the  port settings  tab, and click the  advanced  button. deselect the use fifo box, and click  ok . b.5.2 no pro mate menu visible if you have been using another programmer (e.g., picstart plus), the pro  mate menu might not be available. select  options > programmer options >  select programmer  to open the select programmer dialog, and choose pro  mate ii from the list. after you select the programmer, mplab will issue you  a warning prompt and shut itself down. you must restart mplab before the  programmer options are available. the pro mate menu will appear on the  menu bar when you restart mplab. b.5.3 default serial port pro mate ii uses com1 as the default serial port the first time you run  pro mate. if you change your serial port selection with the  options >  programmer options > communications port setup  command, then the next  time you run pro mate ii, the host software will use the same serial port  used in the previous session. 

 ?  2001 microchip technology inc. ds30082j-page 145 troubleshooting b.5.4 operating system update needed if the device you selected when setting up the development mode in mplab  is not supported by the pro mate ii operating system, a message box will  appear when you try to enable the programmer. make sure to get the latest versions for mplab software and pro mate ii  operating system (section 7.12).
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 ?  2001 microchip technology inc. ds30082j-page 147 pro mate ii user ? s guide 12 glossary introduction to provide a common frame of reference, this glossary defines the terms for  several microchip tools. highlights this glossary contains terms and definitions for the following tools: � mplab ide, mplab-sim, mplab editor � mpasm, mplink, mplib � mplab-cxx � mplab-ice, picmaster emulators � mplab-icd � picstart plus, pro mate programmer terms absolute section a section with a fixed (absolute) address which can not be changed by the  linker. access ram (pic18cxxx devices only) special general purpose registers on pic18cxxx devices that allow access  regardless of the setting of the bank select bit (bsr). alpha character alpha characters are those characters, regardless of case, that are letters of  the alphabet: (a, b,  ? , z, a, b,  ? , z). alphanumeric alphanumeric characters include alpha characters and numbers: (0,1,  ? , 9). application a set of software and hardware developed by the user, usually designed to be  a product controlled by a picmicro microcontroller. assemble what an assembler does. see assembler. assembler a language tool that translates a user ? s assembly source code ( .asm ) into  machine code. mpasm is microchip ? s assembler.

 pro mate ii user ? s guide ds30082j-page 148 ?  2001 microchip technology inc. assembly a programming language that is once removed from machine language.  machine languages consist entirely of numbers and are almost impossible for  humans to read and write. assembly languages have the same structure and  set of commands as machine languages, but they enable a programmer to  use names (mnemonics) instead of numbers. assigned section a section which has been assigned to a target memory block in the linker  command file. the linker allocates an assigned section into its specified target  memory block.  break point  ?  hardware an event whose execution will cause a halt. break point  ?  software an address where execution of the firmware will halt. usually achieved by a  special break opcode. build a function that recompiles all the source files for an application. c a high level programming language that may be used to generate code for  picmicro mcus, especially high-end device families. calibration memory a special function register or registers used to hold values for calibration of a  picmicro microcontroller on-board rc oscillator. coff c ommon o bject f ile f ormat. an intermediate file format generated by  mplink that contains machine code and debugging information. command line interface command line interface refers to executing a program on the dos command  line with options. executing mpasm with any command line options, or just  the file name, will invoke the assembler. in the absence of any command line  options, a prompted input interface (shell) will be executed. compile what a compiler does. see compiler. compiler a language tool that translates a user ? s c source code into machine code.  mplab-c17 and mplab-c18 are microchip ? s c compilers for pic17cxxx  and pic18cxxx devices, respectively.

 ?  2001 microchip technology inc. ds30082j-page 149 glossary configuration bits unique bits programmed to set picmicro microcontroller modes of operation.  a configuration bit may or may not be preprogrammed. these bits are set in  the  options > development mode  dialog for simulators or emulators and in  the  _ _ config  mpasm directive for programmers. control directives control directives in mpasm permit sections of conditionally assembled code. data directives data directives are those that control mpasm ? s allocation of memory and  provide a way to refer to data items symbolically; that is, by meaningful  names. data memory general purpose file registers (gprs) from ram on the picmicro device  being emulated. the file register window displays data memory. directives directives provide control of the assembler ? s operation by telling mpasm how  to treat mnemonics, define data, and format the listing file. directives make  coding easier and provide custom output according to specific needs. download download is the process of sending data from the pc host to another device,  such as an emulator, programmer or target board. eeprom e lectrically e rasable p rogrammable r ead o nly m emory. a special type of  prom that can be erased electrically. data is written or erased one byte at a  time. eeprom retains its contents even when power is turned off. emulation the process of executing software loaded into emulation memory as if the  firmware resided on the microcontroller device under development. emulation memory program memory contained within the emulator. emulator hardware that performs emulation. emulator system the mplab-ice emulator system includes the pod, processor module,  device adapter, cables, and mplab software. the picmaster emulator  system includes the pod, device-specific probe, cables, and mplab  software.

 pro mate ii user ? s guide ds30082j-page 150 ?  2001 microchip technology inc. event a description of a bus cycle which may include address, data, pass count,  external input, cycle type (fetch, r/w), and time stamp. events are used to  describe triggers and break points. executable code see hex code. export send data out of the mplab ide in a standardized format. expressions expressions are used in the operand field of mpasm ? s source line and may  contain constants, symbols, or any combination of constants and symbols  separated by arithmetic operators. each constant or symbol may be preceded  by a plus or minus to indicate a positive or negative expression. extended microcontroller mode (pic17cxxx and pic18cxxx devices only) in extended microcontroller mode, on-chip program memory as well as  external memory is available. execution automatically switches to external if  the program memory address is greater than the internal memory space of  the pic17cxxx or pic18cxxx device. external input line (mplab-ice only) an external input signal logic probe line (trigin) for setting an event based  upon external signals. external linkage a function or variable has external linkage if it can be accessed from outside  the module in which it is defined. external ram (pic17cxxx and pic18cxxx devices only) off-chip read/write memory. external symbol a symbol for an identifier which has external linkage. external symbol definition a symbol for a function or variable defined in the current module. external symbol reference a symbol which references a function or variable defined outside the current  module. note: mpasm expressions are evaluated in 32-bit integer math.  (floating point is not currently supported.)

 ?  2001 microchip technology inc. ds30082j-page 151 glossary external symbol resolution a process performed by the linker in which external symbol definitions from all  input modules are collected in an attempt to update all external symbol  references. any external symbol references which do not have a  corresponding definition cause a linker error to be reported. file registers on-chip general purpose and special function registers. flash a type of eeprom where data is written or erased in blocks instead of bytes. fnop f orced n o op eration. a forced  nop  cycle is the second cycle of a two-cycle  instruction. since the picmicro architecture is pipelined, it prefetches the next  instruction in the physical address space while it is executing the current  instruction. however, if the current instruction changes the program counter,  this prefetched instruction is explicitly ignored, causing a forced  nop  cycle. gpr see data memory. halt a function that stops the emulator. executing halt is the same as stopping at a  break point. the program counter stops, and the user can inspect and change  register values, and single step through code. hex code executable instructions assembled or compiled from source code into  standard hexadecimal format code. also called executable or machine code.  hex code is contained in a hex file. hex file an ascii file containing hexadecimal addresses and values (hex code)  suitable for programming a device. this format is readable by a device  programmer. high level language a language for writing programs that is of a higher level of abstraction from  the processor than assembler code. high level languages (such as c) employ  a compiler to translate statements into machine instructions that the target  processor can execute. icd in-circuit debugger. mplab-icd is microchip ? s in-circuit debugger for  pic16f87x devices. mplab-icd works with mplab ide. ice in-circuit emulator. mplab-ice is microchip ? s in-circuit emulator that works  with mplab ide. 

 pro mate ii user ? s guide ds30082j-page 152 ?  2001 microchip technology inc. ide i ntegrated d evelopment e nvironment. an application that has multiple  functions for firmware development. the mplab ide integrates a compiler,  an assembler, a project manager, an editor, a debugger, a simulator, and an  assortment of other tools within one windows application. a user developing  an application can write code, compile, debug, and test an application without  leaving the mplab ide desktop. identifier a function or variable name. import bring data into the mplab integrated development environment (ide) from  an outside source, such as from a hex file. initialized data data which is defined with an initial value. in c,  int myvar=5;  defines a  variable which will reside in an initialized data section. internal linkage a function or variable has internal linkage if it can not be accessed from  outside the module in which it is defined. librarian a language tool that creates and manipulates libraries. mplib is microchip ? s  librarian. library a library is a collection of relocatable object modules. it is created by  assembling multiple source files to object files, and then using the librarian to  combine the object files into one library file. a library can be linked with object  modules and other libraries to create executable code. link what a linker does. see linker. linker a language tool that combines object files and libraries to create executable  code. linking is performed by microchip ? s linker, mplink. linker script files linker script files are the command files of mplink (.lkr). they define linker  options and describe available memory on the target platform. listing directives listing directives are those directives that control the mpasm listing file  format. they allow the specification of titles, pagination and other listing  control.

 ?  2001 microchip technology inc. ds30082j-page 153 glossary listing file a listing file is an ascii text file that shows the machine code generated for  each c source statement, assembly instruction, mpasm directive, or macro  encountered in a source file. local label a local label is one that is defined inside a macro with the  local  directive.  these labels are particular to a given instance of a macro ? s instantiation. in  other words, the symbols and labels that are declared as local are no longer  accessible after the  endm  macro is encountered. logic probes up to 14 logic probes connected to the emulator. the logic probes provide  external trace inputs, trigger output signal, +5v, and a common ground. machine code either object or executable code. macro a collection of assembler instructions that are included in the assembly code  when the macro name is encountered in the source code. macros must be  defined before they are used; forward references to macros are not allowed. all statements following a  macro  directive and prior to an  endm  directive are  part of the macro definition. labels used within the macro must be local to the  macro so the macro can be called repetitively. macro directives directives that control the execution and data allocation within macro body  definitions. make project a command that rebuilds an application, re-compiling only those source files  that have changed since the last complete compilation. mcu m icroc ontroller u nit. an abbreviation for microcontroller. also   c. memory models versions of libraries and/or precompiled object files based on a device ? s  memory (ram/rom) size and structure. microcontroller a highly integrated chip that contains all the components comprising a  controller. typically this includes a cpu, ram, some form of rom, i/o ports,  and timers. unlike a general-purpose computer, which also includes all of  these components, a microcontroller is designed for a very specific task  ?  to  control a particular system. as a result, the parts can be simplified and  reduced, which cuts down on production costs.

 pro mate ii user ? s guide ds30082j-page 154 ?  2001 microchip technology inc. microcontroller mode (pic17cxxx and pic18cxxx devices only) one of the possible program memory configurations of the pic17cxxx and  pic18cxxx families of microcontrollers. in microcontroller mode, only  internal execution is allowed. thus, only the on-chip program memory is  available in microcontroller mode. microprocessor mode (pic17cxxx and pic18cxxx devices only) one of the possible program memory configurations of the pic17cxxx and  pic18cxxx families of microcontrollers. in microprocessor mode, the on-chip  program memory is not used. the entire program memory is mapped  externally. mnemonics instructions that are translated directly into machine code. mnemonics are  used to perform arithmetic and logical operations on data residing in program  or data memory of a microcontroller. they can also move data in and out of  registers and memory as well as change the flow of program execution. also  referred to as opcodes. mpasm microchip technology ? s relocatable macro assembler. mpasm is a dos or  windows-based pc application that provides a platform for developing  assembly language code for microchip ? s picmicro microcontroller families.  generically, mpasm will refer to the entire development platform including the  macro assembler and utility functions. mpasm will translate source code into either object or executable code. the  object code created by mpasm may be turned into executable code through  the use of the mplink linker. mplab-cxx refers to mplab-c17 and mplab-c18 c compilers. mplab-icd microchip ? s in-circuit debugger for pic16f87x devices. mplab-icd works  with mplab ide. the mplab-icd system consists of a module, header,  demo board (optional), cables, and mplab software. mplab-ice microchip ? s in-circuit emulator that works with mplab ide.  mplab ide the name of the main executable program that supports the ide with an  editor, project manager, and emulator/simulator debugger. the mplab  software resides on the pc host. the executable file name is  mplab.exe .  mplab.exe  calls many other files. mplab-sim microchip ? s simulator that works with mplab ide. 

 ?  2001 microchip technology inc. ds30082j-page 155 glossary mplib mplib is a librarian for use with coff object modules ( filename.o )  created using either mpasm v2.0, mpasmwin v2.0, or mplab-c v2.0 or  later. mplib will combine multiple object files into one library file. then, mplib can  be used to manipulate the object files within the created library. mplink mplink is a linker for the microchip relocatable assembler, mpasm, and the  microchip c compilers, mplab-c17 or mplab-c18. mplink also may be  used with the microchip librarian, mplib. mplink is designed to be used with  mplab ide, though it does not have to be. mplink will combine object files and libraries to create a single executable  file. mpsim the dos version of microchip ? s simulator. mplab-sim is the newest  simulator from microchip. mru m ost r ecently u sed. refers to files and windows available to be selected  from mplab ide main pull down menus. nesting depth the maximum level to which macros can include other macros. macros can  be nested to 16 levels deep. non real-time refers to the processor at a break point or executing single step instructions  or mplab ide being run in simulator mode. node mplab ide project component. nop n o op eration. an instruction that has no effect when executed except to  advance the program counter. object code the intermediate code that is produced from the source code after it is  processed by an assembler or compiler. relocatable code is code produced  by mpasm or mplab-c17/c18 that can be run through mplink to create  executable code. object code is contained in an object file. object file a module which may contain relocatable code or data and references to  external code or data. typically, multiple object modules are linked to form a  single executable output. special directives are required in the source code  when generating an object file. the object file contains object code.

 pro mate ii user ? s guide ds30082j-page 156 ?  2001 microchip technology inc. object file directives directives that are used only when creating an object file. off-chip memory (pic17cxxx and pic18cxxx devices only) off-chip memory refers to the memory selection option for the pic17cxxx or  pic18cxxx device where memory may reside on the target board, or where  all program memory may be supplied by the emulator. the memory tab  accessed from  options > development mode  provides the off-chip memory  selection dialog box. opcodes op erational codes . see mnemonics. operators arithmetic symbols, like the plus sign  ? + ?  and the minus sign  ? - ? , that are used  when forming well-defined expressions. each operator has an assigned  precedence. pass counter a counter that decrements each time an event (such as the execution of an  instruction at a particular address) occurs. when the pass count value  reaches zero, the event is satisfied. you can assign the pass counter to  break and trace logic, and to any sequential event in the complex trigger  dialog. pc p ersonal c omputer or p rogram c ounter. pc host any ibm ?  or compatible personal computer running windows 3.1x or  windows 95/98, windows nt, or windows 2000. mplab ide runs on 486 or  higher machines. picmicro mcus picmicro microcontrollers (mcus) refers to all microchip microcontroller  families. picmaster emulator the hardware unit that provides tools for emulating and debugging firmware  applications. this unit contains emulation memory, break point logic,  counters, timers, and a trace analyzer among some of its tools. mplab-ice is  the newest emulator from microchip. picstart plus a device programmer from microchip. programs 8, 14, 28, and 40 pin  picmicro microcontrollers. must be used with mplab software.

 ?  2001 microchip technology inc. ds30082j-page 157 glossary pod the external emulator box that contains emulation memory, trace memory,  event and cycle timers, and trace/break point logic. occasionally used as an  abbreviated name for the mplab-ice emulator. power-on reset emulation a software randomization process that writes random values in data ram  areas to simulate uninitialized values in ram upon initial power application. precedence the concept that some elements of an expression are evaluated before  others; i.e., * and / before + and -. in mpasm, operators of the same  precedence are evaluated from left to right. use parentheses to alter the order  of evaluation. program counter a register that specifies the current execution address. program memory the memory area in a picmicro microcontroller where instructions are stored.  memory in the emulator or simulator containing the downloaded target  application firmware. programmer a device used to program electrically programmable semiconductor devices  such as microcontrollers. project a set of source files and instructions to build the object and executable code  for an application. pro mate a device programmer from microchip. programs all picmicro microcontrollers  and most memory and k ee l oq  devices. can be used with mplab ide or  stand-alone. prototype system a term referring to a user ? s target application, or target board. pwm signals p ulse w idth m odulation signals. certain picmicro devices have a pwm  peripheral. qualifier an address or an address range used by the pass counter or as an event  before another operation in a complex trigger. radix the number base, hex, or decimal, used in specifying an address and for  entering data in the  window > modify  command.

 pro mate ii user ? s guide ds30082j-page 158 ?  2001 microchip technology inc. ram r andom a ccess m emory (data memory). raw data the binary representation of code or data associated with a section. real-time when released from the halt state in the emulator or mplab-icd mode, the  processor runs in real-time mode and behaves exactly as the normal chip  would behave. in real-time mode, the real-time trace buffer of mplab-ice is  enabled and constantly captures all selected cycles, and all break logic is  enabled. in the emulator or mplab-icd, the processor executes in real-time  until a valid break point causes a halt, or until the user halts the emulator. in the simulator real-time simply means execution of the microcontroller  instructions as fast as they can be simulated by the host cpu. recursion the concept that a function or macro, having been defined, can call itself.  great care should be taken when writing recursive macros; it is easy to get  caught in an infinite loop where there will be no exit from the recursion. relocatable section a section whose address is not fixed (absolute). the linker assigns addresses  to relocatable sections through a process called relocation. relocation a process performed by the linker in which absolute addresses are assigned  to relocatable sections and all identifier symbol definitions within the  relocatable sections are updated to their new addresses. rom r ead o nly m emory (program memory). run the command that releases the emulator from halt, allowing it to run the  application code and change or respond to i/o in real time. section an portion of code or data which has a name, size, and address. sfr s pecial f unction r egisters of a picmicro mcu. shared section a section which resides in a shared (non-banked) region of data ram. shell the mpasm shell is a prompted input interface to the macro assembler.  there are two mpasm shells: one for the dos version and one for the  windows   version.

 ?  2001 microchip technology inc. ds30082j-page 159 glossary simulator a software program that models the operation of the picmicro  microprocessor. single step this command steps though code, one instruction at a time. after each  instruction, mplab ide updates register windows, watch variables, and  status displays so you can analyze and debug instruction execution.  you can also single step c compiler source code, but instead of executing  single instructions, mplab ide will execute all assembly level instructions  generated by the line of the high level c statement. skew the information associated with the execution of an instruction appears on  the processor bus at different times. for example, the executed opcode  appears on the bus as a fetch during the execution of the previous instruction,  the source data address and value and the destination data address appear  when the opcode is actually executed, and the destination data value appears  when the next instruction is executed. the trace buffer captures the  information that is on the bus at one instance. therefore, one trace buffer  entry will contain execution information for three instructions. the number of  captured cycles from one piece of information to another for a single  instruction execution is referred to as the skew. skid when a hardware break point is used to halt the processor, one or more  additional instructions may be executed before the processor halts. the  number of extra instructions executed after the intended break point is  referred to as the skid. source code - assembly source code consists of picmicro instructions and mpasm directives and  macros that will be translated into machine code by an assembler. source code - c a program written in the high level language called  ? c ?  which will be  converted into picmicro machine code by a compiler. machine code is  suitable for use by a picmicro mcu or microchip development system  product like mplab ide. source file - assembly the ascii text file of picmicro instructions and mpasm directives and  macros (source code) that will be translated into machine code by an  assembler. it is an ascii file that can be created using any ascii text editor. source file - c the ascii text file containing c source code that will be translated into  machine code by a compiler. it is an ascii file that can be created using any  ascii text editor.

 pro mate ii user ? s guide ds30082j-page 160 ?  2001 microchip technology inc. special function registers registers that control i/o processor functions, i/o status, timers, or other  modes or peripherals. stack - hardware an area in picmicro mcu memory where function arguments, return values,  local variables, and return addresses are stored; i.e., a  ? push-down ?  list of  calling routines. each time a picmicro mcu executes a  call  or responds to  an interrupt, the software pushes the return address to the stack. a return  command pops the address from the stack and puts it in the program counter. the pic18cxxx family also has a hardware stack to store register values for  ? fast ?  interrupts. stack - software the compiler uses a software stack for storing local variables and for passing  arguments to and returning values from functions. static ram or sram s tatic r andom a ccess m emory. program memory you can read/write on the  target board that does not need refreshing frequently. status bar the status bar is located on the bottom of the mplab ide window and  indicates such current information as cursor position, development mode and  device, and active tool bar. step into this command is the same as single step. step into (as opposed to step  over) follows a  call  instruction into a subroutine. step over step over allows you to debug code without stepping into subroutines. when  stepping over a  call  instruction, the next break point will be set at the  instruction after the  call . if, for some reason the subroutine gets into an  endless loop or does not return properly, the next break point will never be  reached. the step over command is the same as single step except for its handling of  call  instructions.  stimulus data generated to exercise the response of simulation to external signals.  often the data is put into the form of a list of actions in a text file. stimulus  may be asynchronous, synchronous (pin), clocked and register. stopwatch a counter for measuring execution cycles.

 ?  2001 microchip technology inc. ds30082j-page 161 glossary symbol a symbol is a general purpose mechanism for describing the various pieces  which comprise a program. these pieces include function names, variable  names, section names, file names, struct/enum/union tag names, etc. symbols in mplab ide refer mainly to variable names, function names and  assembly labels. system button the system button is another name for the system window control. clicking  on the system button pops up the system menu. system window control the system window control is located in the upper left corner of windows and  some dialogs. clicking on this control usually pops up a menu that has the  items  ? minimize, ?   ? maximize, ?  and  ? close. ?  in some mplab ide windows,  additional modes or functions can be found.  figure g1:  system window control menu - watch window target refers to user hardware. target application firmware residing on the target board. target board the circuitry and programmable device that makes up the target application. target processor the microcontroller device on the target application board that is being  emulated. template lines of text that you build for inserting into your files at a later time. the  mplab editor stores templates in template files.  system window control

 pro mate ii user ? s guide ds30082j-page 162 ?  2001 microchip technology inc. tool bar a row or column of icons that you can click on to execute mplab ide  functions. trace an emulator or simulator function that logs program execution. the emulator  logs program execution into its trace buffer which is uploaded to mplab ide ? s  trace window. trace memory trace memory contained within the emulator. trace memory is sometimes  called the trace buffer. trigger output trigger output refers to an emulator output signal that can be generated at  any address or address range, and is independent of the trace and break  point settings. any number of trigger output points can be set. unassigned section a section which has not been assigned to a specific target memory block in  the linker command file. the linker must find a target memory block in which  to allocate an unassigned section. uninitialized data data which is defined without an initial value. in c,  int myvar;  defines a  variable which will reside in an uninitialized data section. upload the upload function transfers data from a tool, such as an emulator or  programmer, to the host pc or from the target board to the emulator.  warning an alert that is provided to warn you of a situation that would cause physical  damage to a device, software file, or equipment. watchdog timer (wdt) a timer on a picmicro microcontroller that resets the processor after a  selectable length of time. the wdt is enabled or disabled and set up using  configuration bits. watch variable a variable that you may monitor during a debugging session in a watch  window. watch window watch windows contain a list of watch variables that are updated at each  break point.
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