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SAFETY SUMMARY General safety information for operating personnel is contained in this summary. In addition, specific WARNINGS and CAUTIONS appear throughout this manual where they apply and are not included in this summary. Definitions



WARNING statements identify conditions or practices that could result in personal injury or loss of life. CAUTION statements identify conditions or practices that could result in damage to equipment or other property. Symbols



A\



:



This symbol appears on the equipment and it indicates that the user should consult the manual for further detail.



V /\/ :



Tn's symbol stands for Vac. For example, 120V 'V = 120 Vac



Power Source



Check the voltage selector indicator (located on the rear panel) to verify that the product is configured for the appropriate line voltage. Grounding the Product



The product is grounded through the grounding conductor of the power cord. To avoid electric shock, plug the power



cord into a properly wired and grounded receptacle only. Grounding this equipment is essential for its safe operation. Power Cord



Use only the power cord specified for your equipment. Servicing



To reduce the risk of electric shock, do not perform any servicing other than that described in this manual.
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SECTION 1



INTRODUCTION 1.1 OVERVIEW



extend the capability of the basic 22 to program nearly 700 different devices. These options include (1) the operating



Data I/O's Series 22 (shown in figure 1-1) is a versatile,



voltage, (2) the programmer's RAM size, (3) a UV lamp



fully integrated portable PROM programmer that can be



assembly (shown in figure 1-1), (4) socket adapters and



tailored to fit your particular programming needs. The basic



programming adapters (shown in figure 1-1), and various



Series 22 includes MOS/CMOS programming capability,



types of device programming capabilities. These options



16K x 8 RAM, RS-232C Port, Computer Remote Control



are discussed further in



(CRC) and System Remote Control (SRC). You may also



section 1.2.



choose from a list of hardware and software options that



SERIES 22 PROGRAMMER



REMOTE CONTROL*



Base unit with keyboard; contains control electronics, Series 22 standard System



The standard Computer Remote Control (CRC) allows



Remote Control (SRC) and Computer Remote Control



you to save programs on disk or tape which may be



downloaded to the Series 22. System Remote Control



(CRC) software.



(SRC) allows you to send commands to the Series 22 from a terminal.



OPTIONAL SOCKET ADAPTER



OPTIONAL PROGRAMMING ADAPTER



OPTIONAL UV LAMP ASSY



*Terminal not included.



Figure 1-1. The Series 22 and Components
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This manual includes information on installation, operation,



1.2 SERIES 22 OPTIONS



maintenance, calibration, troubleshooting and circuitry of



There are two ways to check the option numbers of your



the Series 22. Manual topics and their corresponding



Series 22: (1) by entering select code B8, (2) by checking



sections are shown in table 1-1. Use this table as a quick-



the option label (see subsection 1.2.2). You can display



reference point for the major sections in this manual.



your programmer's RAM size, configuration and software



Check the table of contents for specific topics.



version using select code B2 (see subsection 3.9 for the exact key sequence).



1.2.1 DISPLAYING OPTION CODES (SELECT CODE B8)



Table 1-1. Using the Series 22 Manual Subject



With select code B8, you can sequentially display your



Section



Series 22 option mix (see section 3-9 for details on how to use select codes).



Table 1-2



List of Options



Once you have determined your option codes, you can find



Installation Procedures for UV Lamp Assembly and Socket Adapters



out which devices your Series 22 can program by checking



2.0



the device table, in appendix A. Look up the devices you



Basic Operating Instructions for the



want to program in the device table. Read across the row



3.0



Series 22



to see what option corresponds to the device. If the



Exact Key Sequences for Performing



Operations with the Series 22



device's option code was one displayed when you scrolled



3.0



Programming Proms



3.6



Remote Control Operation



3.10



Maintenance/Calibration/Troubleshooting



4.0



Circuit Description



5.0



Error Codes



Appendix A



Device List



Appendix A



Data Translation Formats



Appendix B



Reference Material



Appendix C



Schematics



Appendix D



through select code B8, that device is programmable with your Series 22. 1.2.2 OPTION LABEL



The option label on the bottom panel (shown in figure 1-2) shows the model number, software version, part number,



serial number, RAM size and firmware options included in your Series 22. A description of each of the options is given in table 1-2. If you wish to purchase any of these options for your programmer, contact your nearest



Data I/O Service Centers and Sales



Data I/O sales representative, listed at the back of this



Back of



Representatives



manual.



Manual



Throughout this manual, the entries that you are to make from either the Series 22 or the terminal are indicated by the entry enclosed in a key symbol. For example,



indicates the "copy" key on the Series 22's keyboard should be pressed. In addition, the following symbols shown are used to indicate modes of operation and prompts:



PROGRAMMER



TERMINAL



OPERATION



OPERATION



The device table, found in appendix A, shows all the devices that can be programmed by the Series 22. The device table also lists the software option corresponding to



Figure 1-2. Option Label



each device. To find out if a particular device is programmable with your Series 22, you must know the specific options your programmer contains, as described in subsection 1.2.
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Table 1-2. Series 22 Options Option



Option Description of Option



Number



Basic 22



Number



The Basic 22 includes:



Description of Option



Programming Capabilities*



• 16K x 8 RAM-option RAM04



22S30



• MOS programming capability-



MOS/CMOS PROMs(this capability included with Basic 22)



option 22S30



22S31



• 27 Data Formats (listed in specification, table 1-3) • Computer Remote Control (CRC) • System Remote Control (SRC) Optional Operation Voltages



MOS EEPROM/NOVRAM



22S32



MOS Intel 40-pin MCU



22S39



All MOS



22S40



AMD FL parts



22S43



Fairchild FL parts



22S46



Harris/Motorola FL parts



22S48



Mitsubishi FL parts MMI/Raytheon FL parts



VA100



100 Vac



22S49



VA120



120 Vac



22S50



National Semiconductor FL parts



VA220



220 Vac



22S53



Signetics FL parts



VA240



240 Vac



22S55



Tl FL parts



22S57



Thompson FL parts



22S59



All FL parts currently programmable with



RAM Size RAM04



16K x 8 RAM —Included with Basic 22



RAM05



32K x 8 RAM



RAM06



64K x 8 RAM



the Series 22



Optional Components



22S60



Fairchild AIM



22S63



Fujitsu AIM



22S66



Hitachi AIM



22S69



Intersil AIM



22S72



NEC AIM



22H15



UV Lamp Assembly



22S74



Signetics AIM



22H20



351A-064 Dual 20-pin Socket Adapter



22S79



All AIM currently programmable with the



22H21



351A-074 "Skinny/Wide" Socket Adapter



22H22



351A-075 40-pin Socket Adapter



22S80



All MOS, FL parts and AIM currently



22H23



351A-076 40-pin Socket Adapter



22H24



351A-084 16-pin Socket Adapter



22H90



NAM Programming Adapter



22H25



Dual 28-pin Socket Adapter



Series 22



programmable with the Series 22 (options S39, S59, and S79 combined) 22S81



Programming capabilities equivalent to Data I/O's model 22B programmer



22S82



Programming capabilities equivalent to Data I/O's model 22C programmer



*Check thej Device Table in appendix A to see which



22S83



devices are programmable with your device technology



Programming capabilities equivalent to



Data I/O's model 22D programmer



option(s).



1-3 10-901-0016



1.3 INTRODUCTION TO OPERATION



1.3.1 TYPICAL SERIES 22 OPERATION



With the Series 22, you can perform four basic operations



This subsection explains the functions of the COPY,



by using the four dedicated mode (operation) keys on the



VERIFY, EDIT and SELECT keys on your Series 22



front panel keyboard. These mode keys and their uses are



programmer's front panel. For step-by-step keyboard



discussed in the following subsections and shown in



sequences, see section 3.



figure 1-3. Section 3 (Operation) provides specific instructions on how to execute the operations listed in the following subsections.



DISPLAY:



Displays the current status of the programmer.



- SOURCE/DESTINATION KEYS:



J3 TV) BH&H 0 B, a [cj



HEX KEYBOARD: Allows entry of



hexadecimal values.



& Tf\



TV\



COPV



\flj



(verify)



device)



These keys can be used to specify either the data's source or destination.



1 RAM j



They work in conjunction with the COPY and VERIFY keys. Refer to the source/destination concept of data



(select)



(DI



(PORT] \



F6



/



I EDIT )



transfer and verification as explained



in section 3.5. -REVIEW KEY: Gives the programmer backwards



"stepping" capability through Select Functions, edit addresses and (



UV KEY:



START



calibration steps. Also provides a delete function when entering parameters.



Turns on the optional UV lamp. Used also to enter the password,



• START KEY:



when using an optional



Commands the programmer to



Programming Adapter.



execute the operations selected



MODE KEYS:



and sends entered hex values



in edit mode, to memory. Also



COPY



SELECT



Used to move a block of data



Prepares the programmer to



"stepping" capability through



to or from a serial port, RAM,



accept codes for Select



select function, edit addresses,



or device. Works in conjunction



Functions. See section 3.9.



format menu and calibration



with source/destination keys. VERIFY comparison of a block of data. Used with source/destination keys.



step.



EDIT



Used to make a byte-by-byte



gives the programmer forward



Allows viewing and changing of data at individually selected



RAM address locations. See section 3.7.



Figure 1-3. Series 22 Front Panel Functions
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COPY (Data Transfers)



VERIFY (Data Verification)



To transfer data from one device to another or from one



The VERIFY key is. used to make a byte-by-byte



RAM location to another, use the COPY key. When you



comparison of data in two locations, one referred to as the



press the COPY key, the programmer moves data from the



"source" and one as the "destination"; see section 3.5 for



source (a device, the programmer's RAM or the serial port)



details. There are two types of Verify operations, as



to the destination (a device, the programmer's RAM or the



follows:



serial port); for example, from the programmer data RAM



•



to a blank device in a socket. At the completion of the



Verify Device—compares data twice from the device (the destination) byte-by-byte with the data in RAM (the



operation, the device is programmed; that is, it contains a



source). On the first pass (first comparison), the



copy of the data in the programmer RAM. The



Series 22 compares the data at a low Vcc, within the



"source/destination" concept is explained in section 3.5.



manufacturer's specified lower level. On the second



There are five basic types of copy operations. These



pass, Vcc is raised to the upper level specification



operations are summarized below and described in detail in



range. Some device families use only a single pass



section 3.



verify.



•



Load RAM with Master Device Data —transfers data



•



from a master device and to the programmer RAM.



Verify RAM from Serial Port —compares incoming data from the serial port byte by byte with the data in RAM.



When the data transfer is complete, the Series 22 calculates and displays the sum-check (see glossary in



EDIT (Editing Data)



appendix C for definition) of the loaded data.



•



The EDIT key allows you to view and change data at



Load RAM from the Serial Port—translates data



specified RAM addresses. Section 3 provides specific



received at the serial port and transfers it to the



details.



programmer RAM. When completed, the programmer



calculates and displays the sum-check of the data. If a



SELECT (Select Functions)



checksum has been sent with the data from the serial



The SELECT key allows you to change certain operational



port, the programmer will compare the two and signal



parameter default values, perform RAM data manipulations,



an error if they do not match.



•



and access certain less frequently used operations. These



Program —puts the data located in the programmer



operations are referred to in this manual as Select



RAM into a device. Programming is automatic, starting



Functions. Detailed Select Function information, including



with an illegal-bit test and a blank check to ensure that



operation, is located in section 3.9.



the device can be programmed. Data is then



programmed into the device in the socket one byte at a time. This continues until all data bytes have been programmed into the device. After programming is completed, the data in the device is automatically compared with the RAM data to ensure correct programming.



•



Output RAM to Serial Port—translates data from the programmer RAM and transfers it to the serial port.



•



Block move —rearranges blocks of data within RAM.
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During the backward device test, the programmer



1.3.2 SAMPLE SERIES 22 OPERATION WITH



automatically checks the device's orientation in the socket



OPTIONAL SOCKET ADAPTER



The Series 22 is a versatile tool for programming data into



and displays an error if it is inserted backward. The



blank devices. Figure 1-4 illustrates the process of



Series 22 displays:



programming data from RAM into a blank device by using



(DEVICE ERROR



the programmer's front panel keyboard. In this example, the source of data is a master device; however, data can



35]



also be input from the programmer keyboard or through the serial port.



or



When using a master device as your source of data, you



E:;r ).
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Table. 3-12 Editing Commands Title Swap Nibbles



Command



Q(CR)



Description Instructs the programmer to exchange high- and low-order halves of every word in RAM. This is useful when programming 4-bit devices with only one-half of RAM at a time.



RAM-RAM Block Move



\(CR)



This command moves a specified number of bytes (as specified by the Block Size) from one RAM location (as specified by the Begin



RAM Address) to another (specified with the Begin Device Address Command). Split RAM Data



HHHH?(CR)



For 16-bit microprocessor data; complement of Shuffle RAM Data



(below). After a block of data is input or loaded to RAM (each sequential pair of 8-bit bytes representing a 16-bit word), the command "splits" the block into two adjacent blocks, separated by the specified center point (HHHH). The split stores the evennumbered 8-bit bytes of each byte pair in sequence from address 0 to the center point; odd-numbered bytes are stored in sequence at



addresses beginning at the center point. The reorganized data occupies the same original block in RAM.



Each block of data can then be programmed into an 8-bit device, and the two devices can be addressed in parallel (while in use) to deliver 16-bit words to the processor. Typically, the center point will equal the number of words in the 8bit device to be programmed. In any event, it must meet two requirements:



1. It must be a power of 2. 2. It must be less than or equal to half the size of the resident RAM.



The center-point default value is the RAM midpoint. Shuffle RAM Data



HHHH>(CR)



For 16-bit microprocessor data. Complement of Split RAM Data, this command merges into one block the two adjacent blocks of data which meet at the specified center point address (HHHH). Two 8-bit devices are first loaded adjacent to each other in RAM, beginning a address 0, to create the two blocks, which are then merged for serial transfer. The center point must be a power of 2



between 0 and RAM midpoint. The center-point default value is the RAM midpoint.



Address Offset



HHHHW(CR)



This command specifies the value to be subtracted from addresses on input and added to them on output. Up to eight characters (in some formats) can be input before this command.
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3.10.2 SYSTEM REMOTE CONTROL



In either example, the programmer will load the data in the



The programmer's System Remote Control (SRC) capability



device into the programmer RAM, in the same way as a



Load from Device is done from the front panel keyboard.



allows you control of the programmer's operation from a



The carriage return (CR) at the end of the line acts as an



terminal. Once the controlling terminal has been properly



execute key. Command characters are input to the



interfaced with the programmer (see section 2), select



programmer until the (CR) is entered, signalling the



function FB (Port Enable/Disable) must be manually entered



programmer to execute that line of characters.



from the keyboard to enable SRC. See subsection 3.9.6 for the exact key sequence.



Command Entry



Command Protocol



There are two methods of command entry while using SRC, direct or interactive. In direct command entry the



The syntax for SRC is similiar to that of the front panel



commands are entered from the terminal keyboard using



manual operations, using the source/destination syntax



the space bar between words, as shown in the examples



method described in section 3.5. When keying in



above (Command Protocol paragraph). Entry of the X, Y,



commands from a terminal, the programmer recognizes the



and Z values is optional; if they are not included, the



first two characters of each word (except REVIEW), as



programmer uses either the last valid entry or the default



shown in table 3-13.



value.



NOTE



The interactive method streamlines the entries required of



The Format Menu can also be displayed



the operator. The operator keys in the function, then



by entering FO(CR).



presses (CR). In return, the terminal displays a prompt



similiar to those displayed on the programmer display. For Table 3-13. Command Entry in SRC



example, if the CO (CR) is entered for a Copy command,



the terminal would display COPY DATA FROM to prompt KEYBOARD



REMOTE CONTROL



COMMAND



COMMAND



Copy



CO(SP)



Verify



VE(SP)



Select



SE(SP)



Edit



ED(SP)



Device



DE(SP)



RAM



RA(SP)



Port



PO(SP)



Review



the operator of the next entry. Operation occurs just as it



does when using the programmer's keyboard except the commands are keyed in at the terminal.



When entering data on the terminal, the slash (/) is used in place of the REVIEW key. When pressed, it causes the previous character(s), prior to a space bar entry, to be



ignored. The characters are still displayed on the screen; however, all entries back to the previous space bar are ignored and the operator can enter the replacement



/



characters.



The space bar [denoted by the letters (SP) as shown in



Inputting Parameters



table 3-13] is used after the command as a delimiter, setting the boundaries, for that command. The programmer



The parameters required are given in figure 3-6. The characters entered must be valid 4-digit hexadecimal



will not define the characters input until the space bar is entered. And, since the programmer recognizes only the first two characters, some variations are possible. For



values. When the default value is satisfactory, no new



value needs to be entered. If it is necessary to skip over



the source address (when its default is correct) and change



example; the command COPY from DEVICE address



the block size, input a comma (,) or the space bar (SP).



(XXXX) for block size of (YYYY) to RAM address (ZZZZ) can be written with the same result in either of the



SRC Operations



following ways:



When a command is sent to the keyboard using SRC, the



CO(SP)DE(SP)XXXX(SP)YYYY(SP)TO(SP)RA(SP)ZZZZ(CR)



programmer reacts the same as if a manual command had



originated at the keyboard. When the command is entered, the programmer display reads the same as when the



COPY(SP)DEVICE(SP)XXXX(SP)YYYY(SP)TO(SP)RAM(SP) ZZZZ(CR)



corresponding key is pressed on the front panel keyboard.



The terminal display, while not identical with the



NOTE



programmer display, has approximately the same



The word ''TO" must be keyed in before



information. The procedures that follow cover the



the destination when entering commands



commands available through SRC and show both the



with SRC.



terminal and programmer display.
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El



2.



WHEN DEFAULT VALUES ARE ALL CORRECT: DIRECT ENTRY



COVDEVTOVRA[CR]



re)



VCRJ



to select the source of the data.



INTERACTIVE



CO(CR)



Series 22 Displays



(COPY DATA FROM > displayed on terminal) DEICR)



TO O)



(DEV ADDR.SIZE > displayed on terminal) TOVRA[CR]



(CO DEV > RAM ADDR > displayed on terminal) NOTE:



The terminal displays the command and data in the following sequence:



The commands shown here are examples



only. The complete list of commands is in Table 3-6.



COPY DATA FROM> DEV ADDR/SIZE>



WHEN NO DEFAULT VALUES ARE CORRECT: DIRECT ENTRY



3. "ADDR" means that you can change the begin device



C0vDEvXXXX#YYYYvT0vRAvZZ2Z|CR|



address to any address within the range of device word



INTERACTIVE



CO[CR)



limit by entering the hex value with the terminal. If an



(COPY DATA FROM > displayed on terminal)



entry is not made, the value defaults to zero (0). If a



DEICRI



hex value appears in place of "ADDR", it is from a



(DEV ADDR.SIZE > displayed on terminal) XXXX,YYYYVTOVRA(CR)



previously entered begin address.



(COPY DEV > RAM ADDR > displayed on terminal) ZZZZICRI



"SIZE" means that you can change the block size by



entering the hex value with the keyboard. If an entry is



WHEN SOURCE ADDRESS DEFAULT IS CORRECT AND BLOCK SIZE DEFAULT IS INCORRECT:



not made, the value defaults to device size. If a hex



DIRECT ENTRY



value appears in place of "SIZE", it is from a previously



COVDEV, XXXXVTOVRA|CR1



entered block size.



INTERACTIVE



CO1CRI



NOTE



(COPY DATA FROM > displayed on terminal)



If a begin address is specified, then the



DEICR]



(DEV ADDR.SIZE > displayed on terminal)



size must be specified also. The size



,YYYYVTOVRA[CR]



must be equal to or less than the device



(COPY DEV > RAM ADDR > displayed on terminaKCRl



size minus the begin address. If the default or previously entered values are correct,



Figure 3-7. Inputting Remote Control Parameters



disregard the XXXX and/or YYYY characters in this step representing the device address and block size,



COPY AND VERIFY COMMANDS. Use the following



respectively, and enter only the terminal message



procedures to perform the copy and verify procedures



"TO(SP) RA(CR)." If the values are incorrect, enter the



using SRC.



data in the sequence below.



Load RAM with Master Device Data. Use the following



XXXX,YYYY(SP)TO(SP)RA(CR)



procedure to load the Series 22 RAM with data from a



or



master device using a remote terminal and SRC:



El El



1.



TO(SP)RA(CR)



fcRj



Series 22 Displays r n



to select the mode.



HEl'i



Series 22 Displays



[COPY URTR F-ROr



The terminal displays data in the following sequence:



)



COPY DATA FROM> DEV ADDR,SIZE>



The terminal displays: COPY DATA FROM>



CO DEV> RAM ADDR>
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"ADDR" means that you can change the begin RAM 7.



address by entering the hex value with the keyboard. If



an entry is not made, the value defaults to zero (0). If a hex value appears in place of ''ADDR," it is from a previously entered RAM begin address.



Series 22 Displays



If the default or previously entered values are correct,



i



disregard the ZZZZ characters in this step representing



n



i n t i U-L /



JJC » ILL



J



the RAM address and enter only the terminal carriage return (CR). If the values are incorrect, enter the data in



The terminal displays data in the following sequence:



the sequence below:



COPY DATA FROM>



ZZZZ(CR) or (CR)



DEV ADDR,SIZE> CO DEV> RAM ADDR>



Series 22 Displays



FAM HH PIN HH>



pp. r m



HH



LOAD DEVICE>



)



(Cursor Returns) NOTE



The terminal displays:



The amount of time the programmer will require to perform this operation will vary



COPY DATA FROM>



depending on the device size. The action



DEV ADDR,SIZE>



symbol line rotates 360 degrees while the



CO DEV> RAM ADDR>



operation is taking place. When the



FAM HH PIN HH>



operation is complete, the following



display signals the programmer's



5. Enter the 4-digit hex family/pinout code combination for



readiness. If an error code is displayed,



the device to be copied. The codes are listed in



see appendix A.



appendix A. If a code combination appears on the display, it is from a previously entered code.



Series 22 Displays



If a previously entered family/pinout code is correct,



(i



disregard the HHHH characters in this step representing the family/pinout code and enter only the terminal



nnn



ZGUE



HHHH



carriage return (CR). If the code is incorrect, enter the correct code in the sequence below:



The terminal displays data in the following sequence:



HHHH(CR) or (CR)



COPY DATA FROM> DEV ADDR,SIZE>



Series 22 Displays



CO DEV> RAM ADDR> FAM HH PIN HH>



GRU



Tiri/ Trr



LOAD DEVICE>



lit* -LL.L



(Cursor Returns) LOAD DONE HHHH>



The terminal displays:



NOTE COPY DATA FROM>



HHHH is the hex sumcheck of the data



DEV ADDR,SIZE>



transferred, i.e., the hex sumcheck of



CO DEV>RAM ADDR>



RAM data starting at the begin RAM



FAM HH PIN HH>



address and extending for a length of



LOAD DEVICE>



address locations equal to the device size



minus the begin device address. NOTE The LED next to the correct socket will



8. Remove the master device from the socket.



illuminate.



6.



9. To repeat the load operation, return to step 6.



Insert and lock the master device into the appropriate



socket. (See section 3.4.3).
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5. "ADDR" in the display means that you can change the



Load RAM From Serial Port. Use the following procedure to load the Series 22 RAM with incoming serial



begin port address to any address within the range of



port data using a remote terminal and SRC:



format word limit (up to eight characters in length,



determined by the format selected) by entering the hex value with the terminal. If an entry is not made, the



1. Set up the serial port. Refer to section 2.



value defaults to the first incoming address. If a hex



2. Select the appropriate data translation format from



value appears in place of "ADDR" it is from a



appendix B and execute the B3 (format number) select



previously entered begin address.



function (see section 3.9).



El El



3.



"SIZE" means that you can change the block size by



TcRj



entering the hex value with the keyboard. If an entry is not made, the value defaults to end of RAM address



minus the begin RAM address. If a hex value appears in



to select the mode.



place of "SIZE," it is from a previously entered block size.



Series 22 Displays



If the default or previously entered values are correct,



[COPY ZRTR FRUl



disregard the XXXX and/or YYYY characters in this step representing the port address and block size,



respectively, and enter only the terminal message "TO RA(CR)." If the values are incorrect, enter the data in



The terminal displays:



the sequence below:



COPY DATA FROM>



XXXX,YYYY(SP)TO(SP)RA(CR) or



4.



TO(SP)RA(CR) to select the source of the data.



Series 22 Displays



Series 22 Displays n u



ujj



ir rtir



lL" 1jilL"



(c o



rn) rn



uj ' u



The terminal displays data in the following sequence:



The terminal displays data in the following sequence:



COPY DATA FROM> POR ADDR,SIZE>



COPY DATA FROM>



CO POR>RAM ADDR>



POR ADDR,SIZE>
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6. "ADDR" means that you can change the begin RAM



Program Device with RAM Data. When programming a



address by entering the hex value with the keyboard. If



device, the Series 22 performs an illegal bit test and a



an entry is not made, the value defaults to zero (0). If a



blank check at nominal Vqc t0 verify the ability of the



hex value appears in place of "ADDR," it is from a



PROM to accept programming before it begins the



previously entered RAM begin address.



operation. Use the following procedure to program a blank device with data from RAM, using a remote terminal and



If the default or previously entered values are correct,



SRC:



disregard the ZZZZ characters in this step representing the RAM address and enter only the terminal carriage



1.



return (CR). If the values are incorrect, enter data in the sequence below:



to select the mode.



ZZZZ(CR) or (CR)



Series 22 Displays Series 22 Displays n COPY DATA FROM>



POR ADDR,SIZE>



2.



CO POR>RAM ADDR>



(CRJ



(Cursor returns) to select the source of the data. NOTE



Series 22 Displays



The amount of time the programmer will require to perform this operation will vary



TO



depending on the block size. The action



symbol line rotates 360 degrees while the operation is taking place. When the



The terminal displays data in the following sequence:



operation is complete, the following



display signals the programmer's



COPY DATA FROM>



readiness. If an error code is displayed,



RAM ADDR/SIZE>



see appendix A.



3. "ADDR" in the display means that you can change the



Series 22 Displays



m



l IT I



u i



begin RAM address to any address within the range of JJUf



RAM word limit by entering the hex value with the



HHHH)



terminal. If an entry is not made, the value defaults to zero (0). If a hex value appears in place of "ADDR", it is from a previously entered begin address.



The terminal displays data in the following sequence:



"SIZE" means that you can change the block size by



COPY DATA FROM>



entering the hex value with the keyboard. If an entry is



POR ADDR,SIZE>



not made, the value defaults to the device size. If a hex



CO POR>RAM ADDR>



value appears in place of "SIZE," it is from a previously



(Cursor Returns)



entered block size.



INPUT DONE HHHH NOTE



NOTE



If the begin device address is specified,



HHHH is the hex sumcheck of all data



then the size must be specified also. The



transferred to RAM.



size must be equal to or less than the device size minus the begin device address.
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If the default or previously entered values are correct,



If a previously entered family/pinout code is correct,



disregard the XXXX and/or YYYY characters in this



disregard the HHHH characters in this step representing



step representing the RAM address and block size,



the family/pinout code and enter only the terminal



respectively, and enter only the terminal message "TO



carriage return (CR). If the values are incorrect, enter



DE(CR)." If the values are incorrect, enter the data in



data in the sequence shown below.



the following sequence:



HHHH(CR) or (CR) XXXX,YYYY(SP)TO(SP)DE(CR) Series 22 Displays



or



TO(SP)DE(CR)



[PffOGffflU JIE'/KE



Series 22 Displays



[CO



Tir 1/



DC*



)



The terminal displays data in the following sequence:



jjjj/



COPY DATA FROM> RAM ADDR,SIZE>



The terminal displays data in the following sequence:



CO RAM>DEV ADDR> COPY DATA FROM>



FAM HH PIN HH>



RAM ADDR,SIZE>



PROGRAM DEVICE>



CO RAM>DEV ADDR> NOTE "ADDR" means that you can change the begin device



The LED next to the correct socket will



address by entering the hex value with the keyboard. If



illuminate.



an entry is not made, the value defaults to zero (0). If a



6. Insert and lock the device to be programmed into the



hex value appears in place of "ADDR," it is from a



appropriate socket. (See section 3.4.3).



previously entered device begin address. If the default or previously entered values are correct,



7.



disregard the ZZZZ characters in this step representing the device address and enter only the terminal carriage



return (CR). If the values are incorrect, enter the data in



NOTE



the sequence below.



The amount of time the programmer will require to perform the test, program, and



ZZZZ(CR or (CR)



verify operations will vary depending on



the device size. The action symbol line



Series 22 Displays



(£R H,,HH PIN HH



rotates 360 degrees while the operations



)



are taking place. As each operation is completed in turn, the following displays signal that the programmer has



The terminal displays data in the following sequence:



completed each step. If an error code is displayed, see appendix A.



COPY DATA FROM> RAM ADDR,SIZE>



Series 22 Displays



CO RAM>DEV ADDR> rrr



FAM HH PIN HH> 5.



xt_t:



Enter the four-digit hex family/pinout code combination



The terminal displays data in the following sequence:



for the device to be copied. The codes are listed in appendix A. If a code combination appears on the



COPY DATA FROM>



display, it is from a previously entered code.



RAM ADDR,SIZE> CO RAM>DEV ADDR>



FAM HH PIN HH>



PROGRAM DEVICE> (Cursor returns)
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Series 22 Displays



Output to Serial Port. Use the following procedure to output data to the serial port, using the remote terminal



(PffOGffRH HEl'ICE 0



and SRC:



1. Set up the serial port. Refer to section 2.



The terminal displays data in the following sequence:



2. Select the appropriate data translation format from appendix B and execute the B3 (format number) select



COPY DATA FROM>



function (see section 3.9).



RAM ADDR,SIZE>



CO RAM>DEV ADDR>



3.



FAM HH PIN HH>



PROGRAM DEVICE> (Cursor returns)



to select the mode.



(No change)



Series 22 Displays



Series 22 Displays



[I'ERIFY HEl'ICE



[COPY 2RTR F-RGH



0)



The terminal displays:



The terminal displays data in the following sequence:



COPY DATA FROM>



COPY DATA FROM> RAM ADDR,SIZE>



B



4.



CO RAM>DEV ADDR> FAM HH PIN HH>



PROGRAM DEVICE>



to select the source of the data.



(Cursor returns)



Series 22 Displays



(No change) (No change)



(ERM,, RUDE/SIZE TO)



Series 22 Displays



[PRB



B



nn



MM \ M / M



jjui



The terminal displays data in the following sequence:



HHHH]



COPY DATA FROM> RAM ADDR,SIZE>



The terminal displays data in the following sequence:



5. "ADDR" in the display means that you can change the begin RAM address to any address within the range of RAM word limit by entering the hex value with the terminal. If an entry is not made, the value defaults to zero (0). If a hex value appears in place of "ADDR", it is from a previously entered begin address.



COPY DATA FROM> RAM ADDR,SIZE>



CO RAM>DEV ADDR> FAM HH PIN HH>



PROGRAM DEVICE> (Cursor returns) (No change)



"SIZE" means that you can change the block size by



(No change)



entering the hex value with the keyboard. If an entry is



PRG DONE NN HHHH



not made, the value defaults to the RAM size minus the begin RAM address. If a hex value appears in place of "SIZE," it is from a previously entered block size.



NOTE



NN is the decimal sequence number



(number of devices that have been programmed since the last time the counter was reset or power was applied



to the programmer). HHHH is the hex checksum of the device data programmed by this operation.



8. Remove the device from the socket. 9. To repeat the load operation, return to step 6. 3-60 10-901-0016



The terminal displays data in the following sequence:



If the default or previously entered values are correct,



disregard the XXXX and/or YYYY characters in this COPY DATA FROM>



step representing the device address and block size,



respectively, and enter only the terminal message "TO



RAM ADDR,SIZE>



PO(CR)." If the values are incorrect, enter data in the



CO RAM>POR ADDR>



sequence shown below.



(Formatted data file scrolls on terminal display) NOTE



XXXX,YYYY(SP)TO(SP)PO(CR) or



The amount of time the programmer will



TO(SP)PO(CR)



require to perform this operation will vary depending on the data in RAM. The action symbol line rotates 360 degrees



Series 22 Displays



while the operation is taking place.



E



n



U



7. When the operation is complete, the following display



signals the programmer's readiness. If an error code is displayed, see appendix A.



The terminal displays data in the following sequence:



Series 22 Displays



COPY DATA FROM> RAM ADDR,SIZE>



ni irpi ir



CO RAM>POR ADDR>



UUirUi



HONE



6. "ADDR" means that you can change the begin port The terminal displays data in the following sequence:



address by entering the hex value with the keyboard. If an entry is not made, the value defaults to zero (0). If a



COPY DATA FROM>



hex value appears in place of "ADDR," it is from a



RAM ADDR,SIZE>



previously entered port begin address.



CO RAM>POR ADDR>



If the default or previously entered values are correct,



(Formatted data file scrolls on terminal display)



disregard the ZZZZ characters in this step representing



OUTPUT DONE HHHH



the port address and enter only the terminal carriage return (CR). If the values are incorrect, enter data in the



NOTE



sequence shown below.



HHHH is the hex sumcheck of all data transferred.



ZZZZ(CR) or (CR)



Series 22 Displays n\ irn\ i ulj i r u



PGRT



m u
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Block Move. Use the following procedure to move data



The terminal displays data in the following sequence:



from one location in RAM to another using the remote



COPY DATA FROM>



terminal and SRC:



B



1.



RAM ADDR,SIZE>



HI



to select the mode.



CO RAM>RAM ADDR> 4. "ADDR" means that you can change the new begin



RAM address by entering the hex value with the keyboard. If an entry is not made, the value defaults to



Series 22 Displays



zero (0). If a hex value appears in place of "ADDR," it



is from a previously entered RAM begin address.



FROM O



COP1/



If the default or previously entered values are correct disregard the ZZZZ characters in this step representing



The terminal displays:



the RAM address and enter only the terminal carriage return (CR). If the values are incorrect, enter data in the



COPY DATA FROM>



BB



2.



sequence shown below.



(CRJ



ZZZZ(CR) or (CR)



Series 22 Displays



to select the source of the data.



LOCK



Series 22 Displays



nnnn /r t 7r



nuufr/ Jill



rrTi



i uj



w



The terminal displays data in the following sequence: COPY DATA FROM>



The terminal displays data in the following sequence:



RAM ADDR,SIZE> CO RAM>RAM ADDR>



COPY DATA FROM>



(No change)



RAM ADDR,SIZE>



NOTE



3. "ADDR" in the display means that you can change the



The amount of time the programmer will



RAM begin address to any address within the range of



require to perform this operation will vary



RAM word limit by entering the hex value with the



depending on the device size. The action



terminal. If an entry is not made, the value defaults to



symbol line rotates 360 degrees while the



zero (0). If a hex value appears in place of "ADDR," it



operation is taking place. When the



is from a previously entered begin address.



operation is complete, the following



"SIZE" means that you can change the block size by



display signals the programmer's



entering the hex value with the keyboard. If an entry is



readiness. If an error code is displayed,



not made, the value defaults to 0. Block size must be



see appendix A.



specified. If a hex value appears in place of "SIZE," it is from a previously entered block size.



Series 22 Displays



If the default or previously entered values are correct,



i nr i/ LULM



disregard the XXXX and/or YYYY characters in this



MDi/r



Tinn \r



step representing the device address and block size,



respectively, and enter only the terminal message "TO



The terminal displays data in the following sequence:



RA(CR)." If the values are incorrect, enter data in the sequence shown below.



COPY DATA FROM> RAM ADDR,SIZE>



XXXX,YYYY(SP)TO(SP)RA(CR)



CO RAM> RAM ADDR>



or



(No change)



TO(SP)RA(CR) Series 22 Displays r n
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Verify RAM Data Against Master Device Data. Use



If the default or previously entered values are correct,



the following procedure to verify that the data entered in



disregard the XXXX and/or YYYY characters in this



the Series 22 RAM duplicates the master device data,



step representing the device address and block size,



using the programmer front panel:



respectively, and enter only the terminal message "TO



(v 1



1.



RA(CR)." If the values are incorrect, enter the data in



0,



the sequence shown below.



XXXX,YYYY(SP)TO(SP)RA(CR)



to select the mode.



or



TO(SP)RA(CR)



Series 22 Displays



HRTR



Series 22 Displays



rni) I



F-R LJ M



nr i/



JJC*



RRr,,



The terminal displays:



The terminal displays data in the following sequence:



VERIFY DATA FROM>



00



2.



RUHR )



VERIFY DATA FROM>



fcRJ



DEV ADDR,SIZE> VE DEV> RAM ADDR>



to select the source of the data.



"ADDR" means that you can change the begin RAM address by entering the hex value with the keyboard. If



Series 22 Displays



T7r



nn



an entry is not made, the value defaults to zero (0). If a



rrfl



hex value appears in place of "ADDR," it is from a



previously entered RAM begin address.



If the default or previously entered values are correct,



The terminal displays data in the following sequence:



disregard the ZZZZ characters in this step representing the RAM address and enter only the terminal carriage



VERIFY DATA FROM>



return (CR). If the values are incorrect, enter data in the



DEV ADDR,SIZE>



sequence shown below.



3. "ADDR" in the display means that you can change the



ZZZZ(CR) or (CR)



begin device address to any address within the range of



the device word limit by entering the hex value with the terminal. If an entry is not made, the value defaults to



Series 22 Displays



zero (0). If a hex value appears in place of "ADDR," it is from a previously entered begin address.



[F-Rr,nHH Pitt HH



"SIZE" means that you can change the block size by entering the hex value with the keyboard. If an entry is



The terminal displays data in the following sequence:



not made, the value defaults to device size. If a hex value appears in place of "SIZE", it is from a previously



VERIFY DATA FROM>



entered block size.



DEV ADDR,SIZE> VE DEV> RAM ADDR>



NOTE



FAM HH PIN HH>



If a begin device address is specified,



then the size must be specified also. The size must be equal to or less than the device size minus the begin device address.
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The terminal displays data in the following sequence:



5. Enter the 4-digit hex family/pinout code combination for



VERIFY DATA FROM>



the device to be copied. The codes are listed in



DEV ADDR,SIZE>



appendix A. If a code combination appears on the



VE DEV> RAM ADDR>



display, it is from a previously entered code.



FAM HH PIN HH>



If a previously entered family/pinout code is correct,



VERIFY DEVICE>



disregard the HHHH characters in this step representing



(Cursor returns)



the family/pinout code and enter only the terminal



carriage return (CR). If the code is incorrect, enter the



NOTE



correct code in the sequence shown below.



The amount of time the programmer will



require to perform this operation will vary HHHH(CR) or (CR)



depending on the device size. The action



symbol line rotates 360 degrees while the Series 22 Displays



operation is taking place. When the



(1'Effirr DEVICE



operation is complete, the following



)



display signals the programmer's readiness. If an error code is displayed, see appendix A.



The terminal displays data in the following sequence:



Series 22 Displays VERIFY DATA FROM> rir 1/



DEV ADDR,SIZE> VE DEV>RAM ADDR>



DONE HHHH]



FAM HH PIN HH>



VERIFY DEVICE>



The terminal displays data in the following sequence: NOTE



VERIFY DATA FROM>



The LED next to the correct socket will



DEV ADDR,SIZE>



illuminate.



VE DEV> RAM ADDR>



FAM HH PIN HH> 6. Insert and lock the master device into the appropriate



VERIFY DEVICE>



socket. (See section 3.4.3.)



(Cursor returns) VE DEV DONE HHHH



7.



NOTE HHHH is the hex checksum of the data verified.



Series 22 Displays



T7r~nrrrT' y crrir i



nri/ t r r JJci» ill



iff] u J



8. Remove the master device from the socket. 9. To repeat the load operation, return to step 7.
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Verify RAM From Serial Port. Use the following



If the default or previously entered values are correct,



procedure to verify the incoming serial port data, using the



disregard the XXXX and/or YYYY characters in this



remote terminal and SRC:



step representing the port address and block size,



respectively, and enter only the terminal message "TO 1. Set up the serial port. Refer to Section 2.



RA(CR)." If the values are incorrect, enter data in the sequence shown below.



2. Select the appropriate data translation format from appendix B and execute the B3 (format number) select



XXXX,YYYY(SP)TO(SP)RA(CR)



function (see section 3.9).



or



TO(SP)RA(CR)



3.



Series 22 Displays to select the mode.



[I'E



Series 22 Displays



'C or c »/ c i * jl i *



nnr nrnriMi jjni n r r\u> i J



The terminal displays data in the following sequence: VERIFY DATA FROM>



The terminal displays:



POR ADDR,SIZE> VE POR>RAM ADDR>



VERIFY DATA FROM>



6. "ADDR" means that you can change the begin RAM address by entering the hex value with the keyboard. If



4.



an entry is not made, the value defaults to zero (0). If a



hex value appears in place of "ADDR," it is from a to select the source of the data.



previously entered RAM begin address. If the default or previously entered values are correct,



Series 22 Displays



disregard the ZZZZ characters in this step representing rn



the RAM address and enter only the terminal carriage



* u



return (CR). If the values are incorrect, enter data in the sequence shown below.



The terminal displays data in the following sequence: ZZZZ(CR) or (CR) VERIFY DATA FROM>



POR ADDR,SIZE>



Series 22 Displays



[I'ERIF-Y PGRT



5. "ADDR" in the display means that you can change the begin port address to any address within the range of



the port word limit by entering the hex value with the



The terminal displays data in the following sequence:



terminal. If an entry is not made, the value defaults to the first incoming address. If a hex value appears in



VERIFY DATA FROM>



place of "ADDR," it is from a previously entered begin



POR ADDR,SIZE>



address.



VE POR>RAM ADDR>



"SIZE" means that you can change the block size by



(No change)



entering the hex value with the keyboard. If an entry is not made, the value defaults to RAM size minus the



NOTE



begin RAM address. If a hex value appears in place of



The amount of time the programmer will



"SIZE," it is from a previously entered block size.



require to perform this operation will vary depending on the device size. The action



symbol line rotates 360 degrees while the operation is taking place.
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7. When the operation is complete, the following display



2. "HHHH" in the display is the hex address in RAM



signals the programmer's readiness. If an error code is



where the data can be edited. "DHH" is the hex data



displayed, see appendix A.



programmed into the device at the selected address



Series 22 Displays



device). "RHH" is the present hex data in the selected



(** for data means that address is undefined in the



PUR



nnn ir



jjuimL



RAM address. To enter the new hex data for the



HHHH]



selected address, enter data in the sequence: HH(CR)



The terminal displays data in the following sequence:



Series 22 Displays VERIFY DATA FROM>



[HHHH HHHnRHH



POR ADDR,SIZE> VE POR>RAM ADDR>



)



(No change)



New address is previous address plus one. Data is



VE POR DONE HHHH



from new address.



The terminal displays data in the following sequence:



NOTE



HHHH is the hex sumcheck of all the serial port data verified.



EDIT COMMANDS. The contents of the programmer



ADDR DEV



RAM



HHHH DHH



RHH



HHHH DHH



RHH



NEW RAM >HH



RAM can be edited in remote with either the hexadecimal, octal or binary modes selected, just as from the front panel



As long as new data is input followed by a return (CR),



keyboard. The key sequence is given below for only the



the address counter will be incremented by one for the



hexadecimal mode of operation. If one of the others are



next address. Exit the edit mode by pressing the space



used, the operation is the same; the difference is in the



bar followed by a return (CR).



manner in which the RAM data is displayed. The address is NOTE



always displayed in hex, regardless of the mode selected.



If the data displayed is not to be



Refer to the manual procedure in section 3-8 if any question exists on the operation in the octal or binary



changed, enter a carriage return (CR) to



modes.



increment to the next data location or a



slash (I) to decrement to the previous



Use the following procedure to perform the Edit command



data location.



while in the hex mode, operating with a remote terminal and using SRC: 1.



(h J



fcRj



to select the mode and enter a hex address.



Series 22 Displays



[HHHH BHHnRHH



~]



The terminal displays data in the following sequence: ADDR DEV



RAM



HHHH DHH



RHH



NEW RAM >
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SELECT COMMANDS. Select Commands can be entered



Table 3-14. SRC Select Codes



with SRC by selecting either (S) (E) (space) (select hex code) (CR), or by entering directly the first two characters



HEX



REMOTE



of the select command followed by a carriage return (CR).



CODE



CODE



A1



SW



A2



Fl



A3



IN



Invert RAM



A4



CL



Clear All RAM



TITLE



Entering (S) (E) (CR) will display a menu of all select codes. Refer to table 3-14 for a listing of the format codes.



Use one of the following examples which illustrate the two methods to enter a select code.



•



Fill RAM



The following example shows how to enter the Clear All



A5



SP



Split RAM



RAM select function using the hex code:



A6



SH



Shuffle RAM



Enter: SE(SP)A4(CR)



BO



DE



Device Size



B1



SU



SumCheck RAM



System Config



B2



SY



Always enter space bar between "SE"



B3



FO



Format Number



and the hex code.



B8



FA



Option Codes



NOTE



Series 22 Displays



CLERR R1L_t_'



Hi)



The terminal displays a prompt (> ).



•



Swap Nibbles



The following example shows how to enter the Clear All RAM select mode using the first two characters of the select command.



Enter: CL(CR)



Series 22 Displays



CLERR RLL RR f1 The terminal displays a prompt (> ).
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B9



Dl



BB



SM



Smart Adapter



Display Test



BC



DA



Dable Elec Id



BD



EA



Eable Elec Id



Pgm Alg Opt



C3



PG



CC



DS



Dsp Fam/Pin



CD



VI



View ID



CE



NO



Normal Reject



CF



ON



One Pulse Rej



D7



LE



Leader Output



D8



SI



Size Record



D9



NU



Null Count



DA



BA



Baud Rate



DB



PA



Parity



DC



ST



Stop Bits



EF



AD



Adapt Config



FO



PR



Program Count



F1



RE



Remote Control



F3



LO



Lock Data On



F4



Nl



Nibble Mode



F5



Bl



F6



OC



Binary Base Octal Base



F7



HE



Hex Base



F8



BY



Byte/Nib Mode



F9



Tl



Timeout



FB



PO



Port En/Dis



FC



RM



Rmt On Off



FD



UV



UV Timeout



FE



PW



Pwr Down Save



Some select commands require a choice of one of several



3. Enter / (CR)



parameters to be made. These parameters may be Series 22 Displays



displayed one at a time by entering the slash (/) followed by a return (CR). When the desired parameter is displayed,



rnrn UJJU



the selection of it is made by entering a return (CR). The following example shows how this feature works:



The terminal displays



1. Enter PA(CR)



PARITY ODD DB >



Series 22 Displays



[PRR



T ry



4. Enter (CR) to select odd parity n inn ir I MUNL



Series 22 Displays



{PRR1T



The terminal Displays PARITY NONE DB >



Terminal displays a prompt (>



2. Enter / (CR)



Odd parity is now selected.



Series 22 Displays



HE) The terminal displays PARITY EVEN DB >
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SECTION 4



MAINTENANCE/CALIBRATION/TROUBLESHOOTING 4.1 OVERVIEW



3. Stand the programmer on end so that the bottom of the programmer faces you. The programmer's feet should



be firmly planted and the carrying handle should be



WARNING



pointing up.



The instructions contained in this section are for qualified service



4. Remove the eight screws from the bottom panel of the



personnel only. Do not attempt to



programmer (see figure 4-1b).



perform them unless you are qualified to do so.



CAUTION



When reassembling the programmer,



This section includes information on maintenance,



do not overtighten these eight



calibration and troubleshooting of your Series 22



screws (9.0 in-lb max).



programmer. The material in the section is organized as follows:



•



5. Return the programmer to the normal operating position; position the carrying handle end closest to you



Programmer Maintenance (subsection 4.2) describes



(see figure 4-1c).



cleaning and inspection procedures for the programmer. •



6. Firmly grip the left- and right-hand sides of the top



Calibration (subsection 4.3) includes programmer



panel; pull the panel up and toward you (see



disassembly and a discussion of and charts on



figure 4-1c).



calibration procedures. The programmer calibration text includes (Da pictorial of the circuit boards, showing



7. Lay the top panel section down next to the bottom



test point and potentiometer locations, (2) a



panel section (see figure 4-1 d). The programmer is now



measurement chart, table 4-1, which includes all



disassembled for calibration.



calibration steps, and (3) waveform photographs to compare with oscilloscope displays.



•



4.2.2 CLEANING



Troubleshooting (subsection 4.4) discusses which



Inspect the Series 22 inside and out for accumulated dirt or



system or components to check, and the order in which



dust. To gain access to the inside of the programmer, refer



they should be checked, when troubleshooting the



to subsection 4.3.2 and figure 4-1 for disassembly



programmer.



instructions. To clean the Series 22, perform the following procedure:



4.2 MAINTENANCE



1. Wipe any dust or dirt off the outside of the programmer



Regular maintenance of the Series 22 consists of cleaning



with a clean, damp cloth.



(subsection 4.2.2) and inspection (subsection 4.2.3). To gain access to the inside of the programmer, follow the



CAUTION



disassembly procedure given in subsection 4.2.1.



Do not use caustic or abrasive agents;



these will damage the programmer.



4.2.1 PROGRAMMER DISASSEMBLY



2. Remove dust from the circuit boards with a blast of dry, compressed air or a clean, soft-bristled brush.



WARNING



To avoid electric shock, disconnect the power cord before disassembling



4.2.3 INSPECTION



the programmer.



You can help prevent malfunctions by periodically



To disassemble the Series 22, perform the following



inspecting your Series 22. Check cable connections, circuit board and component mountings for proper seating, wear,



procedure:



and visible damage.



1. Turn the programmer's power off; see subsection 3.2



If you find heat-damaged components, be particularly



for details.



careful to find and correct the cause of the overheating.



This situation, however, is an abnormal condition. If you



2. Place the programmer so that its rear panel faces you.



cannot determine the cause of the overheating, contact



Remove the screw located in the top-central part of the



your nearest Data I/O service center.



rear panel (see figure 4-1a).
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b) Stand the programmer on end so that the bottom faces you. Remove the eight screws from the bottom of the programmer.



a) Turn the programmer so that the rear panel faces you. Remove the screw located in the



CAUTION



top-central portion of the panel.



When reassembling the programmer, do not overtighten



these 8 screws (9.0 in-lb max).



WARNING Do not remove these screws.



c) Return the programmer to its normal upright position. To gain access to the test



points and adjustment locations inside the Series 22, pull the back of the programmer up and toward you.



d) Lay both disassembled sections on a flat surface.



Figure 4-1. Disassembly of the Series 22
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4.3 CALIBRATION



4.3.2 DC CALIBRATION



The DC calibration- procedures described in this subsection enable you to check and adjust critical DC voltage levels



WARNING To avoid electric shock always test



generated by the Series 22. The measurement chart,



for voltage before touching when



table 4-1, lists all the calibration steps. Figure 4-2 shows



working inside the equipment.



the locations of the pins to probe for the various calibration steps. Figure 4-3 shows the test points and potentiometers



The need for calibration varies with how much you use



used in verifying and adjusting voltage levels to within the



your Series 22 programmer. Generally, we suggest



values listed in the measurement chart.



calibration whenever (1) programming yields fall below the



Entering the Calibration Mode



manufacturer's recommended minimums, (2) troubleshooting has been completed, or (3) the user's



Enter the calibration mode by performing the following



company policy requires periodic calibration certification.



procedure:



Calibration of the Series 22 consists of:



1. Remove any devices that may be in the front panel socket(s).



1. DC calibration —steps 1 through 6 on the measurement chart, table 4-1. These procedures consist of measuring



2. Turn the programmer's power on (see subsection 3.2 for



and adjusting critical DC voltage levels generated by the



power up discussion).



programmer.



3. Enable the programmer's calibration mode using select



2. DC voltage and waveform observation —steps 7 through



code C1:



20.



a.



4.3.1 CALIBRATION EQUIPMENT



c.



The following equipment is required for calibrating the



Press START to execute calibration step 1, or enter



desired calibration step and then press START.



Series 22:



d. Use START to increment to the next calibration step;



•



3 1/2-digit digital multimeter



•



Dual-trace oscilloscope (Tektronix 465 or equivalent)



•



Potentiometer adjustment tool, or 1/8-inch flatblade



use REVIEW to backstep. 4. Perform the calibration steps on the measurement chart, table 4-1.



screwdriver •



Press SELECT.



b. Enter C1.



Resistors:



20-ohm, 2-watt 100-ohm, 1/4-watt



100-ohm, 2-watt (no wire-wound) 110-ohm, 10-watt



120-ohm, 1/4-watt 135-ohm, 10-watt



NOTE



All resistors should be within ±1% of nominal value.
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Using the Measurement Chart Socket 2*



The measurement chart, table 4-1, contains the information required for all DC and calibration procedures. The chart



Socket 3



Socket



contains the following column headings:



1



STEP NUMBER —tells which step to use for each test.



28



1



15



10GND



Step numbers are set at the programmer's keyboard (by



20



1



20



10GND



11



pressing START or REVIEW) and are reflected in the display. TEST NUMBER —identifies individual tests for the calibration steps.



TEST DESCRIPTION —describes the function being tested.



14 GND



MEASUREMENT TEST LOCATION-tells which socket pins or test points to probe when measuring voltages.



L



MEASUREMENT —specifies allowable measurement ranges.



ADJUSTMENT LOCATION —tells which potentiometer to adjust if a measurement is out of range. COMMENTS —gives special instructions for particular tests.



Fixed 28-Pin



Optional



Socket on the



Socket Adapter



Series 22



The 351A-064 Socket Adapter



Front Panel



is shown here. In general, pin 1 is at the upper left and



GND is the lower left of the



For each step on the measurement chart, do the following:



•



11



socket.



Ground the multimeter to pin 14 on the programmer's fixed 28-pin socket (see figure 4-2).



•



*Also, the socket residing on the optional



Take measurement readings at the points indicated on



socket adapters is referred to in the measurement chart as socket 2.



the measurement chart.



•



If the measurement is out of range, adjust it at the



Figure 4-2. Pin Numbers of the Device Sockets



adjustment location listed for the particular step (see figure 4-3). If a reading falls outside the range and you cannot adjust it to within the range listed, call your nearest Data I/O service center; do not use the programmer until the problem is corrected.



•



For steps 6 through 10, refer to the waveforms, which immediately follow the measurement chart. They include the bit switch rise rate and DAC waveforms.
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TP16



TP10



R68



R69



R77



R78



R108



TP15



TP18



iJ—L_J



Controller Board (701-0132)



TP4



R19



R20 R21



TP8



Waveform Generator Board (702-1770)



Figure 4-3. Adjustment and Test Point Locations



4-5 10-901-0016



4.4 TROUBLESHOOTING



3. Ensure that all the interconnect cables are making complete contact with the receptacles.



The following troubleshooting information is intended to help you interpret and isolate failures and problems in the



4. Be certain that the fan is operating. If the fan is



Series 22. It is recommended that you perform a complete



operating, then the fuse is not blown.



calibration before consulting this subsection. If the problem



5. Ensure that the secondary fuses, located next to J101 on the Power Supply board, are intact and not blown.



still persists after calibration, use this subsection along with the information in section 5 and the schematics to isolate and resolve the problem.



4.4.2 ERRATIC PROGRAMMER DISPLAY OR NO



In general, troubleshooting of the Series 22 proceeds in



KEYBOARD RESPONSE



this manner:



If the programmer's display is erratic, this usually indicates



1. Does the display light up when the programmer



a problem with the microprocessor, its associated circuitry



powers up?



or one of the memory circuits. If there is no response from



keyboard commands, there may be a problem with the



2. Does the programmer pass the self-test?



keyboard and/or the display circuitry. If your programmer



3. Is the keyboard functioning properly?



has an erratic display or the keyboard is not responding:



4. Are I/O operations functioning properly?



1. Be certain that all the interconnect cables are making complete contact with the receptacles.



5. After checking the above systems, calibrate the programmer.



2. Verify that all PROMs are installed properly: Check for bent pins and be certain that the PROMs make



6. If the problem still persists, call your nearest Data I/O



complete contact with the sockets. The PROMs are



service center, listed at the back of this manual.



located on the controller board directly beneath the UV



The following subsections discuss the various parameters



cover.



to check when troubleshooting your programmer.



4.4.3 PROGRAMMER WILL NOT PERFORM A DEVICE-



4.4.1 PROGRAMMER'S DISPLAY FAILS TO



RELATED OPERATION PROPERLY



ILLUMINATE WHEN THE PROGRAMMER IS



If the programmer does not perform a load, program or



POWERED UP



verify operation correctly, check the following:



If the programmer's display does not illuminate on power



1. Check the device table in appendix A to ensure that the



up:



family and pinout codes you have entered are correct



1. Ensure that the power supply line fuse is intact (see



for the device you are using.



subsection 2.5.2).



2. Enter the calibration mode, verifying the voltages listed



2. Be certain that the AC power value is correct by looking



for steps 2 through 20.



at the value showing through the rear panel door. If the value is incorrect, change it to the correct value (see subsection 2.5.1).
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4.4.5 OPTIONAL UV LAMP WILL NOT ERASE MOS



4.4.4 PROGRAMMER WILL NOT PERFORM A PORT-



PROMS PROPERLY



RELATED OPERATION PROPERLY



If your Series 22 does not perform port operations correctly, check the following:



WARNING Always remember to protect eyes



1. Verify that the correct data translation format code is in



and skin from harmful UV rays, and



effect (see appendix B).



avoid touching the UV tube after it



2. Check that the correct baud rate, stop bit(s) and parity



has been on.



setting are in effect (see subsection 2.6.2). If the UV LED indicator does not light when the UV key on



3. Ensure that the RS232C interface is hooked up correctly



the front panel is pressed, check the following:



(see subsection 2.6.1).



1. Check that the UV cable is making complete contact



4. Be certain that the RS232C voltages are at the proper



with the receptacle on the controller board (J204).



levels: check J205 on the controller board, pins 2, 4 and 20. They should vary from -9V to + 12V during an



2. Check the UV lamp tube. Ensure that it is not burned



output operation.



out.



5. If you are using the paper tape reader and have the



3. Check the UV safety interlock sensor, located on the



optional UV lamp assembly installed, be certain that the



UV lamp assembly board (750-0211). The door hinge



lamp is turned off when using the reader.



should interrupt the sensor by blocking the center of the sensor slot.
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MEASUREMENT CHART
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1.



2.



All load resistors should be +1% of nominal value.



4.



LED on.



in this chart means the programmer's



between pin 14 and 11,



Sheet 1 of 5



socket 1



Scope trigger point is TP16 on 701-0132 board for steps 6-10 and 21-24.



adapter 351A-064.



socket 1



10 watt resistor



between pin 14 and 20,



Place 110 ohm,



socket 1



10 watt resistor



pin 14 and 28,



Place 135 ohm,



between



Place a 20 ohm, 2 watt resistor



Confirm socket 1



fixed 28-pin front panel socket. Socket 2 is the left socket on socket adapter 351A-064 or the socket on optional socket adapters. Socket 3 refers to the right socket on socket



Reference to Socket 1



1/11



Bit supply loaded



12



For steps 1-18 ground reference is pin 14 on the fixed 28-pin front panel socket. For steps 19 - 24, the ground reference is the pin in the bottom lefthand corner of the socket with its LED illuminated.



26.1V 25.3V



1/20



CE supply loaded



11



Note:



33.1V



5.05V



32.3V



4.90V



just reaches



then turn clock voltage



value.



until



nominal



wise



.2V greater than



is



value;



nominal



counter-clockwise until voltage



Turn pot



load condition.



No



R19



702-1770



R77 701-0132



25.5V



1/28



1 LED



condition.



in order of occurance.



26.1V



Vcc supply loaded(250ma)



Socket



25.4V



26.0V



10



9



Clamp supply



8



25.3V



25.9V



702-1770/TP4



1/11



Bit supply



No load



Adjust



R109 701-0132 No load condition.



7



5.05V



R78 701-0132



5.00V



4.95V



1/28



VCc supply



6



R69 701-0132



18.5V



33.1V



18.0V



supply



33.0V



CE



5



R68 701-0132



32.9V



701-0132/TP14



Load supply



4



1.65V



5.20V



Adjust pot fully



COMMENTS



counter-clockwise.



R108 701-0132 Factory only.



LOCATION



ADJUSTMENT



17.5V



1.45V



701-0132/TP18



Comparator reference



3



1.54V



0.4V



MAX



1/20



4.80V



NOM



MEASUREMENT



701-0132/TP10



-0.1V



MIN



V reference



Boards/ pnints



Series 22 Measurement Chart



2



Circuit Tp



DIP



16/79



DIP



16/02



PROM



-



PROM



351A064/B



V02



A



V02



C



AHD



278180



PROM



DIP



16/37



V02



C



AHD



278181



PROM



DIP.



16/37



V02



C



AHD



278184



PROM



DIP



16/06 -



351A064/B



V02



C



AHD



278185



PROM



DIP



16/06



351A064/B



V02



C



351A064/B



AMD



27819



PROM



DIP



16/02



AMD



278190



PROM



•DIP



16/68



AHD



27S191



PROM



AMD



27820



PROM



AMD



27821



PROM



AMD



27825



PROM



.



DIP



-,



16/68



16/Cp



351A064/B



DIP



16/01



351A064/B



DIP



16/65



DIP



AMD



27828



PROM



DIP-



16/09



AMD



27S280



PROM



DIP



16/37



AMD



278281



PROM



DIP



16/37



AMD



27829



PROM



DIP



16/09



351A064/B



351A064/B



V02



C



V02



C



V02



c



V02



c



V02



c



V02



A



V02



C



V02



A



V02



A



V02



C



AMD



27S290



PROM



DIP



16/68



V02
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APPENDIX B



DATA TRANSLATION FORMATS B.1



INTRODUCTION



This appendix defines the data translation formats available for the Series 22. The Series 22 is capable of interfacing



with all RS232C serial equipment employing a data translation format described in this appendix.



Each data translation format is assigned a 2-digit code



which the operator enters into the programmer (from the keyboard or, in remote control, through the serial port) to send or receive data in that format. In addition to the data translation format code, there is a 1-digit instrument



control code which specifies control characters to be transmitted to, or received from, peripheral instruments.



B.2 DATA VERIFICATION



Figure B-1. Formatting the Instrument Control Code



For data verification the Series 22 calculates a sum-check



and Data Translation Format Code



of all data sent to or from the programmer. At the end of a successful input operation, the programmer will display



See table B-1 for a definition of instrument control codes



the sum-check of all data transferred. It will also compare



and table B-2 for a definition of data translation format



any received sum-check fields with its own calculation. If



codes.



the two agree, the programmer will display the sum-check; a mismatch will produce an error message. Output data is



Table B-1. Instrument Control Codes



always followed by a sum-check field which may be printed on disk or tape for use in subsequent input operations.



CONTROL CODE



B.3 CODES Each format is assigned a 2-digit data translation format



0



code which the operator enters into the programmer to



1



transfer data in that format. In addition to this code, a



PROGRAMMER ACTION No control character sent.



Send "reader on" (ASCII DC1/Hex 11) when ready to receive data, and "reader



1-digit instrument control code may be used to specify



off" (ASCII DC3/Hex 13) when all data is



control characters for peripheral equipment. The codes



received. Also send "punch on" (ASCII



must be formatted as shown in figure B-1. If no codes are



DC2/Hex 12) before sending data, and



entered into the programmer, the current default values will



"punch off" (ASCII DC4/Hex 14) after



be in effect.



sending data.



2



Sends data after acknowledging a "reader on" (ASCII DC1/Hex 11), and stops sending data after acknowledging a



"reader off" ASCII DC3/Hex 13).



B-1



10-901 -001 €



Table B-2. Data Translation Formats FORMAT



B.4 TRANSLATION FORMATS This section gives information on the translation formats



CODE



Binary



10



DEC Binary



11



available for input and output by the Series 22.



B.4.1 BINARY TRANSFER, CODE 10



ASCII-BNPF



01



ASCII-BHLF



02 (06)*



ASCII-B10F



03 (07)*



5-Level BNPF



08 (09)*



Data transfer in the Binary format consists of a stream of



(05)*



Spectrum



12 (13)*



ASCII-Octal (Space)



30 (35) +



ASCII-Octal (Percent)



31



8-bit data words preceded by a byte count and followed by a sum-check. The Binary format does not have addresses. A paper tape generated by a programmer will contain a



5-byte, arrow-shaped header followed by a null and a 4-nibble byte count. The start code, a nonprintable rubout in even parity, follows the byte count. The end of data is signalled by 2 nulls and a 2-byte sum-check of the data



(36) +



ASCII-Octal (Apostrophe)



32



ASCII-Octal SMS



37



field. Refer to figure B-2.



ASCII-Hex (Space)



50 (55) +



ASCII-Hex (Percent)



51



The programmer stores incoming binary data upon receipt of the start character. Data is stored in RAM starting at the first RAM address and ending at the last incoming data



(56) +



ASCII-Hex (Apostrophe)



52



byte. Transmission may be aborted by pressing any mode



ASCII-Hex SMS



57



key.



ASCII-Hex (Comma)



53 (58) +



RCA Cosmac



70



Fairchild Fairbug



80



MOS Technology



81



Motorola Exorciser



82



Intel Intellec 8/MDS



83



Signetics Absolute Object



85



Tektronix Hexadecimal



86



Motorola Exormax



87



Intel MCS-86 Hexadecimal Object



88



Hewlett-Packard 64000 Absolute



89



Texas Instruments SDSMAC



90



J 2 BYTE HEX SUM CHECK (02FB) ]] 2 NULLS



BINARY DATA



» ooo



*



For transmission of data without start codes, these



» oo



alternate data translation format codes5 are used.



» ©



» o



+ For transmission of data with the SOH (CTRL A) start



©



©



©



code, these alternate data translation Format codes



o



a



_BIT



o



1



are used.



9



#



— Data bytes ONE DATA



1 9



9



RECORD



— Address where following data byte is to be stored.



J— Byte Count. Number of 8-bit data bytes. • 
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