













Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































00000 and up - DocMesure

MFF1816G422ROF. R697. 321-0177-00. RES . ...... Qw~. 2urc~ xwa ...... 422. R G94. _6692. 47,wF. +SV. 100 OHM TERMINATION R.E515TOR. PACKS. A. 5. G. 

















 Télécharger le PDF 






 31MB taille
 3 téléchargements
 604 vues






 commentaire





 Report




















COMMITTED TO EXCELLENCE



CHECK FOR CHANGE INFORMA F THIS MANUAL.



(Serial No. I°



IN Tektronix, Inc . P.O. Box 500 Beaverton, Oregon 070-2206-02 Product Group 57



97077



00000 and up) I



ION



Serial Number



N



MANUAL.



First Printing OCT 1976 Revised OCT 1982



7D01 Instruction (SN B020000 & up)



PAGE LIST OF ILLUSTRATIONS . . . . . . . . . . . . . . . . . . . . . . . ii LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii SAFETY SUMMARY SECTION 1 GENERAL INFORMATION INTRODUCTION . . . . . . . . . . . GLOSSARY . . . . . . . . . . . . . . INSTALLATION . . . . . . . . . . . PACKAGING FOR SHIPMENT . . . SPECIFICATION . . . . . . . . . . . . . S'T'ANDARD ACCESSORIES . . . . . .



. . . . . .



. . . . . .



. . . . . . .



. . . . .



. . . . . . . . . . . . . . . . . . . . . . . .



. . . . .



. . . . . . .



. . . . . .



. . . . . .



. 1-1 . 1-1 . 1-1 . 1-2 . 1-3 . 1-9



SECTION 2 OPERATING INSTRUCTIONS FRONT PANEL CONTROLS, CONNECTORS AND INDICATORS . . . . . . . . . . . . 2-1 DETAILED OPERATING INFORMATION . . . . . . . . . . 2-1 AUXILIARY FUNCTIONS . . . . . . . . . . . . . . . . . 2-1 INTERNAL STRAP SELECTIONS . . . . . . . . . . . . . 2-4 SIGNAL CONNECTIONS . . . . . . . . . . . . . . . . . . 2-6 DISPLAYING DATA . . . . . . . . . . . . . . . . . . . . . 2-7 TRIGGERING . . . . . . . . . . . . . . . . . . . . . . . . . 2-7 CLOCK QUALIFIER OPERATION . . . . . . . . . . . . 2-8 ASYNCHRONOUS AND SYNCHRONOUS DATA SAMPLING . . . . . . . . . . . . . . . . . 2-9 OPERATIONAL ANALYSIS . . . . . . . . . . . . . . . . 2-10 APPLICATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13 INTRODUCTION . . . . . . . . . . . . . . . .   , . .2-13 FAULT' IDENTIFICATION . . . . . . . . . . . . . . . . . 2-13 DELAY BY WORDS . . . . . . . . . . . . . . . . . . . . . 2-13 DELAY BY EVENTS . . . . . . . . . . . . . . . . . . . . . 2-14 STATE TABLE AND MAPPING DISPLAYS . . . . . . 2-14 MICROPROCESSOR ANALYSIS . . . . . . . . . . . . . .2-16 STORAGE BUFFER ANALYSIS . . . . . . . . -2-17 . . . . . . FUNCTIONAL CHECK . . . . . . . . . . . . . . . . . . . 2-17



PAGE SECTION 3 THEORY OF OPERATION BLOCK DIAGRAM DESCRIPTION . . DETAILED CIRCUIT DESCRIPTION . FRONT PANEL WIRING . . . . . . WORD RECOGNIZER . . . . . . . . MEMORY . . . . . . . . . . . . . . . TRIGGER . . . . . . . . . . . . . . . TIME BASE . . . . . . . . . . . . . . VERTICAL OUTPUT . . . . . . . . HORIZONTAL OUTPUT . . . . . . CURSOR . . . . . . . . . . . . . . . . POWER SUPPLIES . . . . . . . . . .



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



. . . . .



. . . . . .



. . . . . .



. . . . .



REV B, APR 197 9



. . . . . . . . . . . . . . . .



. . . . . .



. . . . . . . . . . . . . . . .



SECTION 4 MAINTENANCE PREVENTIVE MAINTENANCE . . . . . . . . . . . . . CLEANING . . . . . . . . . . . . . . . . . . . . . . . VISUAL INSPECTION . . . . . . . . . . . . . . . . . LUBRICATION . . . . . . . . . . . . . . . . . . . . . SEMICONDUCTOR CHECKS . . . . . . . . . . . . . TROUBLESHOOTING . . . . . . . . . . . . . . . . . . . TROUBLESHOOTING EQUIPMENT . . . . . . . . -TROUBLESHOOTING TECHNIQUES . . . . . . . CORRECTIVE MAINTENANCE . . . . . . . . . . . . . OBTAINING REPLACEMENT PARTS . . . . . . . SOLDERING TECHNIQUES . . . . . . . . . . . . . COMPONENT REMOVAL AND REPLACEMENI. . ADJUSTMENT AFTER REPAIR . . . . . . . . . . .



. . . . . . . . . . . . .



. . . . . . .



SECTION 7 INSTRUMENT OPTIONS SECTION 8 DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS SECTION 9 REPLACEABLE MECHANICAL PARTS CHANGE INFORMATION



. . . . . .



. 3-1 . 3-3 . 3-3 . 3-3 . 3-4 . 3-7 . 3-9 . 3-9 3-10 3-10 3-12



. . . . . . .



. 4-1 . 4-1 . 4-1 . 4-1 . 4-2 . 4-3 . 4-3 . 4-3 . 4-7 . 4-7 . 4-7 . 4-8 4-14



. . . . .



. . . . . . . . . . . . . . . . .



SECTION 5 PERFORMANCE CHECK AND ADJUSTMENT PRELIMINARY INFORMATION . . . . . . . . . . . . . TEST EQUIPMENT REQUIRED . . . . . . . . . . . . . PRELIMINARY PROCEDURE . . . . . . . . . . . . . . PERFORMANCE CHECK AND ADJUSTMENT PROCEDURE . . . . . . . . . . . . . . . . . . . . . . . . SECTION 6 REPLACEABLE ELECTRICAL PARTS



THE REMAINING PORTION OF THIS TABLE OF CONTENTS LISTS THE SERVICING INSTRUCTIONS . THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL ONLY . TO AVOID ELECTRICAL SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CALLED OUT IN THE OPERATING INSTRUCTIONS UNLESS QUALIFIED TO DO SO .



. . . . . .



. . . . . .



. . 5-1 . . 5-1 . . 5-3 . . 5-4



71301 Instruction (SN B020000 & up)



LIT FIGURE NO. Frontispiece 1-1 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10 2-11 2-12 3-1 3-2 3-3



PAGE 71301 Logic Analyzer . . . . . . . . . . . 71301 Dimensional Drawing . . . . . . Front-panel controls, connectors, and indicators . . . . . . . . . Internal Display Clock Source and . Full Display/First Trigger Selectors . . . . Internal Signal Selector . . . . . . . . . . Pin assignments for Data Out connector J120 . . . . . . . . . . Suggested methods for terminating data outputs from Data Out connector . . . . . . . . . J120 . Suggested method for assembling a remote Manual Reset button . . . . . . . Typical channel 0 to 15 pretrigger data display . . . . . . . . . . . . Equipment setup and displays . for finding a data fault and examining it . . . . . on an analog display . . Equipment setup and data display window that has been positioned after a preselected word has occurred 25 times Equipment setup and display window that has been positioned after 10,500 clock pulses have occurred . . . . . . . Typical setup for troubleshooting a . . . microprocessor system . . . . . Typical setup and display for troubleshooting a storage buffer . . . . . . . . . . 71301 Block Diagram . . . . . Equivalent circuit for one channel of . . . . P6451 Data Acquisition Probe . Truth Table for Store/Display Clock Gate . . . . . . . . . . . . . . . . . . . . .



,ATI



I LLU



. . . . . . . .iv . . . . . . .1-8



FIGURE NO . 3-4 3-5



. . . . . . .2-2



3-6



. . . . . . .2-4 . . . . . . .2-5



3-7



. . . . . . .2-6 . . . . . . .2-7



3-8 4-1



. . . . . . .2-7



4-2 4-3 4-4



. . . . . . .2-8



4-5



. . . . . .2-14 . . . . . . 2-15 . . . . . . 2-15 . . . . . . 2-16 . . . . . . 2-17 . . . . . . .3-2 . . . . . . .3-3 . . . . . . .3-5



N



4-6 4-7 4 .8 4-9 4-10 4-11



PAGE Latch Clock timing for 4-channel operation . . . . . . . . . . . Latch Clock timing for 8-channel operation . . . . . . . . . . . . . . . . . . Memory Selector timing for 4-channel . operation (display time only) . . . . . . Memory Selector timing for 8-channel . operation (display time only) . . . . . Binary output of U628 versus channel displayed . . . . . . . . . . . . Lubrication procedure for a typical cam switch . . . . . . . . . . . . . . . Circuit board locations . . . . . . . Power supply +5 volt test point location . . Location of securing screws on the . . . . . . Memory circuit board . Multi-pin connector and P number orientation for the Memory circuit board . Location of securing screws on the Interface circuit board . . . . . . . . . . Locations of securing screws on the . . Output circuit board . . . . . . Locations of securing screws and shield on the Power Supply board . . . . . . . . . Locations of securing screws on the Cursor circuit board . . . . . . . . . Locations of hex nuts and screws on front sub panel which secure the Word Recog. . . . . nizer circuit board . Exploded view of circuit-board pin and ferrule . . . . . . . . . . . . . . . . . . .



. . . . . . 3-5 . . . . . .3-6 . . . . . .3-6 . . . . . .3-6 . . . . . .3-9 . . . . . .4-2 . . . . . .4-5 . . . . . .4-6 . . . . . .4-8 . . . . . .4-9 . . . . . 4-10 . . . . . 4-10 . . . . . 4-11 . . . . . 4-11 . . . . . 4-12 . . . . . 4-14



The illustrations in Section 8 are located near their associated Diagrams on the foldout pages.



LIST TABLE NO . 1-1 1-2 1-3 2-1 2-2



Electrical Characteristics . . . . . . . . . . . Environmental Characteristics . . . . . . . . . Physical Characteristics. . . . . . . . . . . . . . . Format Output Levels . . Minimum Clock Pulses Required to. Display Data (After the MANUAL RESET Button is Pressed) . . . . . . . . . . . . . . . . . . . . .



. . . .



. . . .



. . . .



. . . .



. . . .



GE



TABLE NO.



.1-3 .1-8 .1-8 .2-1



2-3 4-1 5-1 7-1



PAGE Operational Analysis . . . . Power Supply Tolerances . `test Equipment . . . . . Option Information . Locat



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



2-10 .4-6 .5-1 .7-1



. . . . . .2-9



REV . A, MAR 1977



7D01 Instruction (SN B020000 & up)



PAGE LIST OF ILLUSTRATIONS . . . . . . . . . . . . . . . . . . . . . . . ii LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii SAFETY SUMMARY . . . . . . . . . . . . . ., ., . ., . . . . .iii SECTION 1 GENERAL INFORMATION INTRODUCTION . . . . . . . . . . . GLOSSARY . . . . . . . . . . . . . . INSTALLATION . . . . . . . . . . . PACKAGING FOR SHIPMENT . . . SPECIFICATION . . . . . . . . . . . . . STANDARD ACCESSORIES . . . . . .



. . . . . .



. . . . . .



. . . . . .



. . . . . .



. . . . . .



. . . . . .



SECTION 2 OPERATING INSTRUCTIONS FRONT PANEL CONTROLS, CONNECTORS AND INDICATORS . . . . . . DETAILED OPERATING INFORMATION . . . . AUXILIARY FUNCTIONS . . . . . . . . . . . INTERNAL STRAP SELECTIONS . . . . . . . SIGNAL CONNECTIONS . . . . . . . . . . . . DISPLAYING DATA . . . . . . . . . . . . . . . TRIGGERING . . . . . . . . . . . . . . . . . . . CLOCK QUALIFIER OPERATIO . . . . . . ASYNCHRONOUS AND SYNCHRONOUS DATA SAMPLING . . . . . . . . . . . . . . . . OPERATIONAL ANALYSIS . . . . . . . . . . APPLICATIONS . . . . . . . . . . . . . . . . . . . . INTRODUCTION . . . . . . . . . . . . . . . . . FAULT IDENTIFICATION . . . . . . . . . . . DELAY BY WORDS . . . . . . . . . . . . . . . DELAY BY EVENTS . . . . . . . . . . . . . . . STATE TABLE AND MAPPING DISPLAYS MICROPROCESSOR ANALYSIS . . . . . . . . STORAGE BUFFER ANALYSIS . . . . . . . . FUNCTIONAL CHECK . . . . . . . . . . . . .



. . . . . .



. . . . . .



. . . . . . . .



. . . . . .



. . . . . .



. . . . . .



. 1-1 . 1-1 . 1-1 . 1-2 . 1-3 . 1-9



. . . . . .



. . . . . . . .



. . . . . . . .



. . . . . . . .



. . . . . . . .



. . . . . . . .



2-1 2-1 2-1 2-4 2-6 2-7 2-7 2-8



. . . . . . . . . . . . . . . . . . . . . .



. . . . . . . . . . .



. . . . . . . . . . .



. . . . . . . . . . .



. 2-9 . 2-10 .2-13 .2-13 .2-13 .2-13 . 2-14 . 2-14 . 2-16 . 2-17 . 2-17



PAGE SECTION 3 THEORY OF OPERATION BLOCK DIAGRAM DESCRIPTION . . DETAILED CIRCUIT DESCRIPTION . FRONT PANEL WIRING . . . . . . WORD RECOGNIZER . . . . . . . . MEMORY . . . . . . . . . . . . . . . TRIGGER . . . . . . . . . . . . . . . TIME BASE . . . . . . . . . . . . . . VERTICAL OUTPUT . . . . . . . . HORIZONTAL OUTPUT . . . . . . CURSOR . . . . . . . . . . . . . . . . POWER SUPPLIES . . . . . . . . . .



. . . . . . .



. . .



.



. . . . . . . . . . . . . . . . . . . . . .



. . . . . .



. .



. . .



. . . . . . . . . . .



. . . . . . . . . . .



REV C JUN 1980



. . . . . . . . . . .



. . . . . . . . . . .



SECTION 4 MAINTENANCE PREVENTIVE MAINTENANCE . . . . . . . . . . . . . CLEANING . . . . VISUAL INSPECTION . . . . . . . . . . . . . . . . . . . LUBRICATION . . . . . . . . . . . . . . . . . . . . . SEMICONDUCTOR CHECKS . . . . . . . . . . . . . TROUBLESHOOTING . . . . . . . . . . . . . . . . . . . TROUBLESHOOTING EQUIPMENT . . . . . . . . TROUBLESHOOTING TECHNIQUES . . . . . . . CORRECTIVE MAINTENANCE . . . . . . . . . . . . . OBTAINING REPLACEMENT PARTS . . . . . . . SOLDERING TECHNIQUES . . . . . . . . . . . . . COMPONENT REMOVAL AND REPLACEMENT . ADJUSTMENT AFTER REPAIR . . . . . . . . . . .



. . . . . . . . . . .



. . . . . . . . . . .



SECTION 7 INSTRUMENT OPTIONS SECTION 8 DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS SECTION 9 REPLACEABLE MECHANICAL PARTS CHANGE INFORMATION



. . . . . . .



.



. . .



. 3-1 . 3-3 . 3-3 . 3-3 . 3-4 . 3-7 . 3-9 . 3-9 3-10 3-10 3-12



. . . . 4-1 4-1 . . . . 4-1 . . . . 4-1 . . . . 4-2 . . . . 4-3 . . . . 4-3 . . . . 4-3 . . . . 4-7 . . . . 4-7 . . . . 4-7 . . . . 4-8 . . . 4-14



SECTION 5 PERFORMANCE CHECK AND ADJUSTMENT PRELIMINARY INFORMATION . . . . . . . . . . . . TEST EQUIPMENT REQUIRED . . . . . . . . . . . . . PRELIMINARY PROCEDURE . . . . . . PERFORMANCE CHECK AND ADJUSTMENT . . . . . . PROCEDURE . . . . . . . . . . . . . . . . . . . . . . . . SECTION 6 REPLACEABLE ELECTRICAL PARTS



'THE REMAINING PORTION OF THIS TABLE OF CONTENTS LIS'T'S THE SERVICING INSTRUCTIONS. THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL ONLY . TO AVOID ELECTRICAL SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CALLED OUT IN THE OPERATING INSTRUCTIONS UNLESS QUALIFIED TO DO SO.



. . . . . . . . . . .



. . 5-1 . . 5-1 . .5-3 . . 5-5



7D01 Instruction (SN B020000 & up)



LIST FIGURE NO . Frontispiece 1-1 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10 2-11 2-12 3-1 3-2 3-3



PAGE 7D01 Logic Analyzer . . . . . . . . . . . 7D01 Dimensional Drawing . . . . . . . Front-panel controls, connectors, and indicators . . . . . . . . . Internal Display Clock Source and Full Display/First Trigger Selectors. . . . Internal Signal Selector . . . . . . . . . . Pin assignments for Data Out connector J120 . . . . . . . . Suggested methods for terminating data outputs from Data Out connector J120 . . . . . . . . . . Suggested method for assembling a remote Manual Reset button . . . . . . . Typical channel 0 to 15 pretrigger data display . . . . . . . . . Equipment setup and .displays .for finding a data fault and examining it on an analog display . . . . . . Equipment setup and data display window that has been positioned after a preselected word has occurred 25 times Equipment setup and display window that has been positioned after 10,500 clock pulses have occurred . . . . . . . Typical setup for troubleshooting a microprocessor system . . . . . . . . Typical setup and display for troubleshooting a storage buffer . . . . . . . . . . 7D01 Block Diagram . . . . . Equivalent circuit for one channel of P6451 Data Acquisition Probe . . . . Truth Table for Store/Display Clock Gate . . . . . . . . . . . . . . . . . . . .



......



. .iv . . . . . , .1-8



FIGURE NO . 3-4 3-5



. . . . . . .2-2



3-6



. . . . . . .2-4 . . . . . . .2-5



3-7



. . . . . . .2-6 . . . . . . .2-7



3-8 4-1



. . . . . . .2-7



4-2 4-3 4-4



. . . . . . .2-8



4-5



. . . . . . 2-14 . . . . . . 2-15 . . . . . . 2-15 . . . . . . 2-16 . . . . . . 2-17 . . . . . . .3-2 . . . . . . .3-3 . . . . . . .3-5



4-6 4-7 4-8 4-9 4-10 4-11



PAGE Latch Clock timing for 4-channel operation. . . . . . . . . Latch Clock timing for 8-channel operation. . . . . . . . . Memory Selector timing for 4-channel operation (display time only) . . . . . Memory Selector timing for 8-channel operation (display time only) . . . , . Binary output of U628 versus channel displayed . . . . . . . . . . . . Lubrication procedure for a typical cam switch . . . . . . . . . . . . . . . Circuit board locations . . . . . . . Power supply +5 volt test point .location . . Location of securing screws on the Memory circuit board . . . . . . . Multi-pin connector and P number orientation for the Memory circuit board . Location of securing screws on the Interface circuit board . . . . . . . . . . Locations of securing screws on the Output circuit board . . . . . . . . Locations of securing screws and shield on the Power Supply board . . . . . . . Locations of securing screws on the Cursor circuit board . . . . . . . . . Locations of hex nuts and screws on front sub panel which secure the Word Recognizer circuit board . . . . . . Exploded view of circuit-board pin and ferrule . . . . . . . . . . . . . . . . . . .



, . . , . . 3-5 . . . . . .3-6 . . . . . .3-6 , . . . . .3-6 . . . . . .3-9 . . . . . .4-2 . . . . . .4-5 . . . . . .4-6 . . . . . .4-8 . . . . . .4-9 . . . . . 4-10 . . . . . 4-10 . . . . . 4-11 . . . . . 4-11 . . . . . 4-12 . . . . . 4-14



The illustrations in Section 8 are located near their associated Diagrams on the foldout pages.



LIST TABLE NO. 1-1 1-2 1-3 2-1 2-2



P GE Electrical Characteristics . . . . . . . . . . . Environmental Characteristics . . . . . . . . . Physical Characteristics. . . . . . . , . . . . . Format Output Levels . . . Minimum Clock Pulses Required to . Display Data (After the MANUAL RESET' Button is Pressed) . . . . . . . . . . . . . . . . . . . . .



. . , .



. . . .



. . , .



. . . .



. . . .



.1-3 .1-8 .1-8 .2-1



TABLE NO. 2-3 4-1 5-1 7-1



PAGE Operational Analysis . Power Supply Toleran Test Equipment . . Option Information . L



. . es . . ca



. . . . . . or .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



. . . .



2-10 .4-6 .5-1 .7-1



. . . . . .2-9



REV. A, MAR 1977



71301 Instruction (SN B020000 & up)



AFETY The following safety information is provided to ensure safe operation of this instrument. WARNING information is intended to protect the operator ; CAUTION information is intended to protect the instrument . The following are general safety precautions that must be observed during all phases of operation and maintenance.



WARNING



I



Ground the Instrument To reduce electrical-shock hazard, the mainframe (oscilloscope) chassis must be properly grounded. Refer to the mainframe manual for grounding information .



Do Not Operate in Explosive Atmosphere Do not operate this instrument in an area where flammable gases or fumes are present. Such operation could cause an explosion.



Avoid Live Circuits Electrical-shock hazards are present in this instrument. 7-he protective instrument covers must not be removed by operating personnel. Component replacement and internal adjustments must be referred to qualified service personnel.



Do Not Service or Adjust Alone Do not service or make internal adjustments to this instrument unless another person, capable of giving first aid and resuscitation, is present.
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7D01 FEATURES



The 7D01 Logic Analyzer will store and display up to 16 channels of digital data when installed in a 7000-series mainframe . The cursor function provides an intensified zone on the data display, and a corresponding numerical readout display shows the logic state (1 or 0) for each displayed channel of data . The position of the cursor, relative to the trigger, is also displayed on the crt readout . Cursor readout is displayed in either 3-bit or 4-bit bytes . Digital data can be stored in 3 formats : 4 channels at 1016 bits/channel, 8 channels at 508 bits/channel, or 16 channels at 254 bits/channel . The sample rate is selectable from 10 nanoseconds to 5 milliseconds/sample (in a 5-2-1 sequence) when using the internal time base, or can be used with an external clock signal (up to 50 megahertz) . The 7D01 can be triggered from 4 sources : channel 0 data, an external signal, a built-in 16-channel word recognizer, or manually . The triggered data can be produced following the trigger (POST TRIG), centered around the trigger (CENTER), or preceeding the trigger (PRE TRIG) . The input threshold can be varied from minus 12 volts to plus 12 volts, or set to plus 1 .4 volts for TTL logic levels . The Word Recognizer produces an output when the logic states of the 16 input data channels match the states of the corresponding Word Recognizer switches . Two qualifier inputs are also provided to enable the Word Recognizer output. The Word Recognizer operates in either the synchronous or asynchronous mode . A variable filter (to at least 300 nanoseconds) allows rejection of brief false-trigger signals .



7D01 (SN B020000 & up)



7D01 FEATURES



The 7D01 Logic Analyzer will store and display up to 16 channels of digital data when installed in a 7000-series mainframe. The cursor function provides an intensified zone on the data display, and a corresponding numerical readout display shows the logic state (1 or 0) for each displayed channel of data . The position of the cursor, relative to the trigger, is also displayed on the crt readout. Cursor readout is displayed in either 3-bit or 4-bit bytes. Digital data can be stored in 3 formats : 4 channels at 1016 bits/channel, 8 channels at 508 bits/channel, or 16 channels at 254 bits/channel . The sample rate is selectable from 10 nanoseconds to 5 milliseconds/sample (in a 5-2-1 sequence) when using the internal time base, or can be used with an external clock signal (up to 50 megahertz) . The 7D01 can be triggered from 4 sources : channel 0 data, an external signal, a built-in 16-channel word recognizer, or manually. The triggered data can be produced following the trigger (POST TRIG), centered around the trigger (CENTER), or preceeding the trigger (PRE TRIG). The input threshold can be varied from minus 12 volts to plus 12 volts, or set to plus 1.4 volts for TTL logic levels . The Word Recognizer produces an output when the logic states of the 16 input data channels match the states of the corresponding Word Recognizer switches . Two qualifier inputs are also provided to enable the Word Recognizer output. The Word Recognizer operates in either the synchronous or asynchronous mode . A variable filter (to at least 300 nanoseconds) allows rejection of brief false-trigger signals.



iv



REV B, JAN 1979



azMwarIturOEXCEUFNce



Product : __7D01__ Q.



Date : ___ 4-22-81



CANALY I R



IN Change Reference :



ION



Manual Part No . : ,..-------- Q7_Q72Z0fa-02...__



The 7D01 is calibrated and ready to use when received . It is designed to occupy a vertical and horizontal plug-in compartment in all 7000-series mainframes with readout except the 7104, which may suffer crt damage that will not be covered by the instrument warranty, and the Digital Processing Oscilloscope (DPO), which will not digitize the 7D01 outputs . There are some . . . .



Section 1--7001 (SN B020000 & up) N



INTRODUCTION 71301 Operator's Manual



The Operator's manual contains the information necessary to operate the 7001 Logic Analyzer . The manual is divided into three sections, each covering a specific topic of the instrument . Section 1 provides a basic description of the 7001, a glossary of logic terms, installation instructions, and specifications . Section 2 contains operating information for the instrument . Information concerning available options for the 7001 is on a tabbed page in Section 3 .



7001 Instruction Manual



The Instruction manual provides operating and servicing information for the 7001 Logic Analyzer . The manual is divided into ten sections . Operating information is covered in the first two sections ; servicing information is contained in the remaining eight sections of the manual . Schematics are located at the rear of the manual and can be unfolded and used for reference while reading other parts of the manual . The reference designators and symbols used on the schematics are defined on the first page of the Diagrams section . Abbreviations used in the manuals, except in the parts list and schematics, comply with the American National Standards Institute Y1 .1-1972 publication . The parts lists are computer printouts and use computersupplied abbreviations.



GLOSSARY The terms listed in this glossary are used throughout this manual .



Asynchronous-Multiple digital information transferred at non-common clock rates . Bit---The smallest increment of digital information . CPU-Central Processing Unit . ECL---Emitter-Coupled Logic . Jitter--A form of distortion in asynchronous systems that is due to timing variations of the received data . Multiplexing--The combining of multiple inputs into a single output . Parallel-to-Serial Conversion--The technique of storing a digital pattern from a parallel bus, then transferring that pattern out to a serial bus .
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Parity Bits--Bits added to the data stream which enable the receiver to verify whether the data is correctly or incorrectly received . PROM . -Programmable Read Only Memory . RAM-Random Access Memory . Serial Data-Data transferred on a single line . Serial data logic is derived in a sequential mode . Store Clock---The clock used to store information into the 7001 memory . Synchronous--Digital information transferred with the same clock reference . Threshold Voltage--The comparator input voltage on the inverting input, which is used as a reference . Thus, if the signal on the non-inverting input is above the threshold voltage, the output is H I ; if the signal is below the threshold voltage, the output is LO. TTL-Transistor-Transistor Logic. "Wired-OR"-ECL gate outputs that are connected together to yield the equivalent output of an OR gate .



INSTALLATION The 7001 is calibrated and ready to use when received . It is designed to occupy a vertical and horizontal plug-in compartment in all 7000-series mainframes with readout except the 7104, which may suffer crt damage that will not be covered by the instrument warranty, and the Digital Processing Oscilloscope (DPO), which will not digitize the 7001 outputs . There are some operating modes, however, that will not provide proper operation . These modes are discussed under Displaying Data in Section 2 . Install the 7001 in the two compartments on the right side of a three-compartment mainframe, or in the right vertical and A horizontal compartiments in the center of a four-compartment mainframe .



NOTE Some rackmounted mainframes have vertically mounted rods in front of the plug-in compartments that interfere with the installation of the 7001 . Detach these rods by removing the mounting screws at each end before installing the 7001.



General Information--7DO1 (SN B020000 & up) To install the 7DO1 in the mainframe, align the 7DO1 tracks with the rails of a vertical and horizontal plug-in compartment . Gently slide the 7DO1 into the mainframe and push firmly to lock the 7DO1 front panel flush with the mainframe . To remove the 7DO1, grasp the release latch in the lower left corner and pull the 7DO1 out of the mainframe .



PACKAGING FOR SHIPMENT If this instrument is to be shipped for long distances by commercial transportation, it is recommended that the instrument be packaged in the original manner for maximum protection . The carton and packing material in which your instrument was shipped should be saved and used for this purpose .



If the original packaging is unfit for use or not available, package the instrument as follows : 1 . Obtain a carton of corrugated cardboard with at least a 200 pound test strength and inside dimensions of no less than six inches more than the instrument dimensions ; this will allow for cushioning .



2 . Surround the instrument with polyethylene sheeting to protect the finish of the instrument .



3 . Cushion the instrument on all sides by tightly packing dunnage or urethane foam between the carton and the instrument, allowing three inches on all sides .



4 . Seal the carton with shipping tape or an industrial stapler .



Also, if this instrument is to be shipped to a Tektronix Service Center for service or repair, attach a tag to the instrument showing the following : Owner of the instrument (with address), the name of an individual at your firm that can be contacted, complete instrument type and serial number, and a description of the service required . Mark the address of the Tektronix Service Center, and your return address, on the carton in one or more prominent locations .
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General Information--7D01 (SN B020000 & up) SPECIFICATIO The electrical specifications listed in Table 1-1 apply when the following conditions are met : (1) The instrument must have been adjusted at an ambient temperature between +20° and +300 C (+68° and +86 ° F), (2) the instrument must be operating in an ambient temperature between 0 0 and +40 0 C (+32° and +104 ° F), and (3) the instrument must have been operating for at least 20 minutes .



Characteristic



__-



Probe Inputs (Clock, Qualifier, and Data) Input R and C



_



_



CLOCK AND DATA INPUTS



Per form ance Requirement



1 M2within 5%, paralleled by approx . 5 pF .



'Threshold Voltage VAR (at Monitor Jack)



--12 V or less, to at least +12 V .



TT L



+1 .4 V within 0 .2 V .



Minimum Logic Swing Maximum Logic Swing



TABLE 1-1 Electrical Characteristics



- 500 mV plus 2% of threshold voltage p-p or less, centered on threshold voltage .



~~



Maximum Non-Destructive Input Voltage External Clock



A-60^V or less, to at least threshold voltage plus 10 V . --60 V or less, to at least +60 V .



Minimum Clock Period CH 0-3



20 ns or less .



CH 0-7 CH 0-15 Minimum Clock Pulse Width



_



CH 0-3 CH 0-7 N CH 0-15 Minimum Data Setup Time CH 0-3 CH 0-7 Minimum Data Hold Time



20 ns or less . -40 nns or less . HI Level



LO Level



10 ns or less



10 ns or less



10 ns or less



10 AnsV or less



20 ns or less



20 ns or less



20 ns or less . ~~20 ns or less . 23 ns or less . __ ~0 ns or less .



Clock Qualifier Setup Time P6451 AProbe~



._ ._ .___. External Input (measured at external input connector)
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General Information-71301 (SN B020000 & up) TABLE 1-1 (CONT .) Electrical Characteristics Characteristic



CLOCK AND DATA INPUTS (CONT .)



Minimum Data Pulse Width (to Ensure Recording)



INTERNAL CLOCK Crystal Oscillator Frequency



100 MHz within 0 .005 MHz .



Sample Intervals



10 ns to 5 ms/sample in 1-2-5 sequence .



TRIGGER



External Trig/Qualifier Input Threshold



/



+1 .4 V within 0 .2 V (TTL Level) .



Minimum Pulse Width



I



15 ns or less .



Max Safe Input Voltage



1



-5 V or less, to at least +10 V .



1



16 Data inputs, Probe Qualifier, and External Qualifier . Output is true when input conditions match switch settings (H I, X, LO) .



Any Single Channel



I



10 ns or less .



Channels 0-3



I



15 ns or less .



Any Other Combination



1



20 ns or less .



Word Recognizer



Minimum Input Pulse Width (Asynchronous Mode)



..-



Filter _



. -..__._-. .- ._



Synchronous Mode



1-4



Continuously variable to at least 300 ns . __.. . .__~L___i.___..____.



I



Coincidence of matching combination and an external clock edge must occur for recognition .



Minimum Setup Time



1



12 .5 ns or less .



Minimum Hold Time



I



8 .5 ns or less .
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General Information-71301 (SN B020000 & up) TABLE 1-1 (CONT.) Electrical Characteristics



TRIGGER (CONT .)



At least +1 .9 V (0.95 V into +0 .1 V or less



(50



mV into



50-52



50-52



load) .



load) .



Output Impedance (Rising Edge) Full Display/First Trigger Mode Selection Full Display Mode



Selectable by internal jumper, P617 . Produces a full horizontal display . Accepts the first trigger after reset.



DISPLAY



Positions magnified display within graticule area .



Position



Positions magnified display within graticule area .



Display Length in X1 Mag (With Full Data) Raster Shift With Format Change Display Time Range



Approximately 1 sec to 10 sec, followed by reset; or infinite hold . Resets to store mode when button is pushed .



1 group of 4 traces . 2 groups of 4 traces each .



Blanking Time Ch 0-3 Ch 0-7 Ch 0-15
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General Information ,-7D01 (SN B020000 & up) TABLE 1-1 (CONT .) Electrical Characteristics Performance Requirement



Ch aracteristic



DISPLAY (CONT.)



Positions intensified zone to any displayed bit, in increments of 1 bit or 16 bits .



Top right-hand readout shows cursor position (in sample intervals) relative to trigger (e .g ., TRIG ± xxx) . Bottom readout shows the logic state of each displayed channel at the cursor (Hi = 1 ; Lo = 0) . Breaks data readout into 3-bit or 4-bit bytes . In 16 channels and 3-bit bytes, the left hand group remains 4 bits . Intensifies trigger point selected by data position switch . Position (Relative to Displayed Trigger Event) 10 ns/Sample



5 Serial Data Out



Pin 4--Serial data from memory, non-inverted .



Channel Sequence : C H 0-3 CH 0-7



2-3-4-5-6-7-0-1-2, etc .



CH 0-15



2-3-12-13-14-15-8-9-10-11-4-5-6-7-0-1-2, etc .



*All logic levels are ECL levels unless otherwise specified . REV C, JAN 1979



General Information--7D01 (SN B020000 & up) TABLE 1-1 (CONT .) Electrical Characteristics Characteristic



Performance Requirement DATA OUT (CONT .)



Data Out Connector J120 * (Cont .) Pin 16--Falling edge indicates end of Ch 2 ; rising edge indicates end of Ch 3 . Frame occurs every 16th sweep Pin-14 Falling edge indicates end of channel ; rising edge indicates beginning of channel . Pin 15 Hi input forces reset . Hi output occurs when -f MANUAL RESE is pressed . External Display Clock Input



Pin 3, terminated with 100 E2 to --2 V .



Frequency Range



I



Less than 1 Hz to at least 2 MHz .



Pins 1, 2, and 5 of J120 are connected to pins 7, 8, and 6, respectively of the Signal Select Jumper . There are 5 signals available to the Signal Select Jumper .



I



Format Output



Pins 1 and 2 of Signal Select Jumper :



C h _0_-3 ._ Ch^ 0-7



Display/Store Output



Pin 3 of the Signal Select Jumper :



Store Display Trigger Intensify Output



Pin 4 of Signal Select Jumper, LO = intensified trigger point on display .



I



Master Reset Output



Pin 5 of Signal Select Jumper, HI during reset .



POWER SUPPLY Refer to 7000-series oscilloscope performance requirements . Internal Power Supplies -4 .8 Volt Accuracy (-I-20 , to -+-30° C) measured at TP 112 on memory board . ---2 .0 Volt



*All logic levels are ECL levels unless otherwise specified .
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Within 4 .80 V to -4 .975 V .



General Information-71301 (SN B020000 & up) TABLE 1-2 Environmental Characteristics Performance Requirement



Characteristic Temperature Operating



0 ° to +40° C .



Storage



-550 to +75 0 C .



Altitude Operating



To 15,000 feet .



Storage



To 50,000 feet. Qualified under National Safe Transit Committee Test Procedure 1A, Category 11 .



Transportation



TABLE 1-3 Physical Characteristics Description



Characteristic Weight (Without Accessories)



Approximately 4 .4 Ibs (2 .0 kg) .



NOTE DIMENSIONS ARE GIVEN WITH TOP FIGURE IN INCHES AND BOTTOM FIGURE IN CENTIMETERS.



Figure 1-1 . 71301 Dimensional Drawing .
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General Information-7D01 (SN B020000 & up)



STANDARD ACCESSORIES



1 ea . . . . . . . . . . . . . . . . . . . . . . . . Instruction Manual 1 ea . . . . . . . . . . . . . . . . . . . . . . . . Operator's Manual 2 ea . . . . . . . . . . . . . . . . . . . . . . P6451 Probe Package For more information, refer to the tabbed Accessories page in the back of this manual .



Section 2---7001 (SN B020000 & up)



INSTRUCTION This section includes a description of the 71301 front-panel controls, connectors, and indicators . Also included is detailed operating information, some basic application procedures and a functional check procedure. Refer to Section 1, General Information, for a glossary of terms and installation instructions .



FRONT-PANEL CONTROLS, CONNECTORS, AND INDICATORS The location and function of the front-panel controls, connectors, and indicators are illustrated in Figure 2-1 .



Refer to Detailed Operating Information for a discussion of the auxiliary functions available with the internal selectors, and the input and output signals available through the Data Out connector .



DETAILED OPERATING INFOR



AUXILIARY FUNCTIONS Several auxiliary functions can be selected by connectors and jumpers located inside the 71301 . A 25-pin Data Out connector is also located inside the 71301 to provide various input and output signals for use with external equipment. The following information describes the auxiliary functions with procedures for making the appropriate internal connections .



Display Clock Source Selector (P835)



Two-pin jumper which determines whether the 71301 is to be used for display only, or for display and data output (serial and parallel data at the Data Out connector) . When the 71301 is used for data displays, P835 must be set to Internal Display Clock (see Fig. 2-2) . When the 71301 is to be used for display and data output (serial and parallel), P835 must be set to External Display Clock (see Fig. 2-2) and an external display clock signal must be applied to pin 3 of Data Out connector J120 to synchronize the data output. The rate per bit of the serial and parallel output data is determined by the rate of the external display clock signal applied to pin 3 of Data Out connector J120 . If a display is desired, as well as serial and parallel data, the external display clock signal repetition rate must be approximately 2 microseconds . The internal display clock signal is not available as an output .



Full Display/First Trigger Selector (P617)



Two-pin jumper which determines whether data is displayed at the first acceptable trigger after the memory has addressed one full block of data, or whether data is displayed after the first acceptable trigger.
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TION



When P617 is set to Full Display (see Fig. 2-2), the memory stores one complete block of data and then accepts the next trigger. The Full Display position is recommended for most repetitive signal applications . If a trigger is expected soon after a reset pulse, or if the wait between displays at slow sample rates is objectionable, P617 can be set to the First Trigger position (see Fig. 2-2) . Refer to Synchronous and Asynchronous Data Sampling for more information .



Signal Selector (P300)



Internal multi-pin connector P300 provides 5 signals for connection to 3 outputs on Data Out connector J120 . Any 3 of the 5 signals can be used for external use. Figure 2-3 shows the location of P300, and identifies the pin assignments as they are connected when shipped from the factory. To change signal outputs at J120, move the jumper connections at P300 (refer to Fig's . 2-3 and 2-4) . FORMAT OUTPUT . Two outputs (P300 pins 1 and 2) provide ECL-level outputs which indicate the channel selected by the front-panel DATA CHANNELS switch . Table 2-1 shows the ECL levels at pins 1 and 2 of P300 for each position of the DATA CHANNELS switch . TABLE 2-1



Operating Instructions--70, 0 1 (SN B020000 & up)
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EXT CLOCK POLARITY Switch-Selects the active edge of the external clock signal applied to the C (clock) input of the Channel 0-7 Data Input connector . SAMPLE INTERVAL Switch-Selects the data input sample rate . Sample rates from 5 milliseconds to 10 nanoseconds are provided in a 5-2-1 sequence . A lamp behind the knob skirt blinks when the sample rate is too fast for 8-channel operation (10 nanosecond) or 16-channel (10 or 20 nanosecond) sample intervals. When set to the EXT position, the C (clock) input is selected . The SAMPLE INTERVAL lamp does not blink when operating in the EXT position . 2206-3A Figure 2-1 . Front panel controls, connectors, and indicators .
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Operating Instructions-7D 01 (SN B020000 & up)



EXT CLOCK POLARITY Switch--Selects the active edge of the external clock signal applied to the C (clock) input of the Channel 0-7 Data Input connector. SAMPLE INTERVAL Switch--Selects the data inputsample rate . Sample ratesfrom 5 milliseconds to 10 nanoseconds are provided in a 5-2-1 sequence. A lamp behind the knob skirt blinks when the sample rate is too fast for 8-channel operation (10 nanosecond) or 16-channel (10 or 20 nanosecond) sample intervals. When set to the EXT-position, the C (clock) input is selected . `IbeSAMPLE INTERVAL lamp does not blink when operating in the EX'T position . DISPLAY TIME Control--Sets the time that the stored data is displayed before a new store cycle begins. ~'he display time is zontinuously variable from approximately 1 to 10 seconds, or can be held indefinitely by turning the control fully clockwise into the - detent position .



MANUAL RESET Pushbutton (concentric with DISPLAY TIME control) -Overrides the DISPLAY TIME control and starts a new store cycle. DATA CHANNELS and BITS/CH Switch-Selects data from channels 0 through 3 with 1016 bits of memory per channel (0-3/ 1016). Selects data from channels 0 through 7 with 508 bits of memory per channel (0-7/508). Selects data from channels 0 through 15 with 254 bits of memory per channel (0-15/254) .



FINE POS/COARSE Controls-Positions the cursor intensified zone to any bit on the data display in one-bit (FINE POS) or 16bit increments (COARSE) . BYTE Switch-Selects the display format of the cursor readout (displayed onthe crt of 7000-series oscilloscope mainframe) for either 3-bit (e.g ., 0 100 101 010 001 100) or 4-bit (e .g ., 0100 1010 1000 1100) bytes.



HORIZ POS/MAG Controls-Horizontally positions the display with the graticule area (POS) and provides continuously variable horizontal magnification (X1 to X10) of the display (MAG) . MANUAL TRIGGER Switch-Activates the trigger circuit .



TRIG'D Indicator--Lights on the first accepted trigger (after reset) and remains on until the store cycle is reset. DATA POSITION Switch--Three-position switch selects data for storage in the memory after the trigger (POST TRIG), before and after the trigger (CENTER), or before the trigger (PRE -PRIG). TRIGGER SOURCE Switch-Three-position switch derives the trigger signal from the rising edge of the channel 0 data (CH 0), from an external signal applied to the EX"P TRIG/QUALIFIER INPUT Connector (EXT), or from the Word Recognizer (W .R .) . EXT- TRIG POLARITY Switch-Selects either the rising or the falling slope as the active edge of the external triggering signal .



EXT TRIG/QUALIFIER INPUT Connector--Provides input for an external signal (TTL level) to be used as an external trigger signal or as an external qualifier signal for the Word Recognizer . Channel Switches--Sixteen three-position switches (channels 0 through 15) select the active state for each channel of data input. The active state for each channel can be selected to be a high level (HI), a low level (LO), or to disregard the data level (Xl . The amplitude of the HI and LO states is determined by the THRESHOLD VOLTAGE controls .



EXTERNAL QUALIFIER Switch---Three-position switch selects active state of the signal applied to the EXT TRIG/QUALIFIER INPUT connector . The active state can be selected to be a high level (H I), a low level (LO), or to disregard the data level (X1.



PROBE QUALIFIER Switch-Three-position switch selects the active state of the signal applied to pin Q of the channel 0-15 Data Input connector. The active state can be selected to be a high level (HI), a low level (LO), or to disregard the data level (X). The amplitude of the HI and LO states is determined by the THRESHOLD VOLTAGE controls.



W.R . MODE Switch--Two-position switch determines the operating mode of the Word Recognizer system . In the SYNC position, the signal at the W.R . OUT connector goes HI on the active edge of the clock signal after all WORD RECOGNIZER conditions are met (Channels 0 through 15, EXTERNAL QUALIFIER, and PROBE QUALIFIER) . The clock input is applied to the C (clock) input of the Digital Acquisition Probe connected to the Channel 0-7 and External Clock Data Input connector . In the ASYNC position, the signal at the W.R . OUT connector goes HI after all WORD RECOGNIZER conditions are met (Channels 0 through 15, EXTERNAL QUALIFIER, and PROBE QUALIFIER). 9



FIL'IFER Control-Inhibits the HI output at the W.R . OUT connector for about 300 nanoseconds . The FILTER control is functional only when operating in the ASYNC WR . . MODE and is used to prevent triggering from noise or bits that have no meaning at that time. W.R . OUT Connector-Provides a HI output level for external use when all WORD RECOGNIZER cqndition have been satisfied.
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STORE CLOCK OUT Connector-Provides ECL level store-clock signal for use with external egwpmenl . This output will drive an unterminated 50-ohm cable. (Do NOT tcrmiriate cable with 50-ohm load to ground.) DATA OUT Access-Provides access to the Data Output connector (J120) inside the instrument .



Channel 8-15 and Probe Qualifier Data Input Connector---Provides probe inputs to Channels 8 through 15 and the Probe Qualifier . Channel 0-7 and External Clock Data Input Connector--Provides probe inputs for Channels 0 through 7 and the External Clock. THRESHOLD VOLTAGE MONITOR Pin Jack-Provides an output to monitor the do threshold voltage of the data inputs . THRESHOLD VOLTAGE Selector Switch-"three-position switch selects a preset threshold voltage for TTL logic levels (TTL), or a + to -- 12-volt variable threshold voltage (VAR) as determined by the screwdriver adjustment . Also selects the preset threshold voltage for the Channel 0-7 and External Clock Data Input connector and the variable threshold voltage (+ to - 12 volts) for the Channel 8-15 and Probe Qualifier Data Input connector (TTL-VAR). THRESHOLD VOLTAGE Adjustment-Provides variable threshold voltage (plus or minus 12 volts) when the THRESHOLD VOLTAGE selector is set to VAR.



VERT' POS/MAG--Vertically positions the display within the graticule area (POS). Provides continuously variable vertical magnification (X1 to X5) of the display (MAG).
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P835 DISPLAY CLOCK SOURCE SELECTOR



P617 FULL DISPLAY/ FIRST TRIGGER SELECTOR



SQUARE PAD DENOTES PIN 1



2206-4



Figure 2-2 . Internal Display Clock Source and Full Display/First Trigger Selectors.



DISPLAY-STORE OUTPUT (P300, pin 3) . This output indicates whether the 71301 memory is in the display or store mode . An ECL LO level indicates the memory is in the display mode . An ECL HI level indicates that the memory is in the store mode. TRIGGER INTENSIFY OUTPUT (P300, pin 4) . During the bit when the trigger point on the data display is intensified, an ECL LO level is present at pin 4 of P300 . MASTER RESET OUTPUT (P300, pin 5) . This output indicates whether the 7DO1 is in the store and display or reset mode . An ECL HI level indicates that the memory is in a reset mode . An ECL LO level indicates that the memory is in either the store or display mode .
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SIGNAL CONNECTIONS Data Acquisition Data is acquired through two high input-impedance Tektronix P6451 Data Acquisition Probes supplied with the 7DO1 . One probe applies data inputs to channels 0 through 7 and the external clock ; the other applies data inputs to channels 8 through 15 and the probe qualifier. The probe microhook connectors provide a convenient means of attaching the probe to the data source . A preset threshold voltage (+1 .4 volts) for TTL logic levels or a variable threshold voltage (+12 to -12 volts) can be selected for either or both probes with the THRESHOLD VOLTAGE selector switch .
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v A 10 W



4 BIT



OR



EXTERNAL QUALIFIER SETTING OR



a



EO



PROBE QUALIFIER SETTING Input Select Jumper



Byte Select Jumper (P1493)



fiEffliko



P300 JUMPER PLACEMENT PROCEDURE



MASTER RESET OUTPUT



1 . Remove P300 from instrument .



TRIGGER INTENSIFY OUTPUT



2. Bend grooved portion of holder away from the jumper lead connector in direction of its hinged side .



DISPLAY/STORE OUTPUT FORMAT OUTPUT FORMAT OUTPUT



3. Insert the jumper lead connector into the selected hole in the holder . Crimped side of jumper lead connector faces toward hinged portion of holder . 4. Bend the grooved part of holder back to its vertical position so connector is inserted into groove . 5. Observe the connector polarity and install P300 back into the instrument, 2206-51



Figure 2-3 . Internal Signal Selector .
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Operating Instructions-7D01 (SN B020000 & up)



J120 DATA OUT CONNECTOR SIGNAL? OUTPUT



P300 PIN 7 (



P300 PIN B EXTERNAL DISPLAY CLOCK IN SERIAL DATA OUT



SIGNAL-_ _ _ _ _ _ - P300 PIN 6 OUTPUT CHANNEL 14 CHANNEL 12 CHANNELIO PARALLEL DATA OUT



CHANNELS CHANNELS CHANNEL 4 CHANNEL 2 CHANNELO



FLAG OUT RECORD ENABLE FRAME OUT GROUND CHANNEL 15 CHANNEL 13 CHANNEL11 CHANNELS CHANNEL7



PARALLEL DATA OUT



CHANNELS CHANNELS CHANNEL7



1 Refer to Figure 2-3 far signal outputs available.



2206-41



Figure 2-4 . Pin assignments for Data Out connector J120 .



SIGNAL CONNECTIONS Data Acquisition



Data is acquired through two high input-impedance Tektronix P6451 Data Acquisition Probes supplied with the 7D01 . One probe applies data inputs to channels 0 through 7 and the external clock; the other applies data inputs to channels 8 through 15 and the probe qualifier. The probe microhook connectors provide a convenient means of attaching the probe to the data source . A preset threshold voltage (+1 .4 volts) for TTL logic levels or a variable threshold voltage (+12 to -12 volts) can be selected for either or both probes with the THRESHOLD VOLTAGE selector switch .
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Data Output



The internal 25-pin Data Out connector 0120) provides access for various input and output signals that can be used with external equipment. See Figure 2-4 for the location of the Data Out connector and the pin assignments. The outputs from the Data Out connector are unbuffered ECL levels ; therefore, it is necessary to assemble a cable terminated to meet the test requirements of the external equipment. One end of the cable should be terminated with a connector that mates with the Data Out connector (J120) . Use a type DB-25P, 25-pin male connector, such as Tektronix Part 131-0570-00. See Figure 2-5 for two suggested assembly methods. The external display clock and record
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Operating Instructions-71301 (SN B020000 & up) 100 E2



RECEIVING END (UNTERMINATED)



FROM DATA OUT CONNECTOR 0120)



100 E2 SENDING-END SERIES TERMINATION



FROM DATA OUT CONNECTOR 0120)



RECEIVING END 100 S2 -2V



100 dZ RECEIVING-END PARALLEL TERMINATION



2206-48



Figure 2-5. Suggested methods for terminating data outputs from Data Out connector J120 .



enable inputs are terminated in 100 ohms to --2 volts in the 71301 . For further information, contact your Tektronix Field Office or representative . In addition to the channel 0 through 15 parallel data outputs, the following input and output signals can be obtained through the Data Out connector (refer to Fig. 2-4 for the location of Data Out connector J120 and the pin assignments) . EXTERNAL DISPLAY CLOCK IN . Provides input for an ECL-level clock pulse and must be used to synchronize serial and parallel data . The internal Display Clock Source Selector, P835, must be set to the External Display Clock position (see procedure under Auxiliary Functions) . SERIAL DATA OUT. Provides serial data from channel 0 through 15. An external display clock must be applied to pin 3, and the Display Clock Source Selector, P835, must be set to the External Display Clock position for synchronized output (see procedure under Auxiliary Functions) .



PARALLEL DATA OUTPUT . Provides outputs from channels 0 through 15 . An external display clock must be applied to pin 3, and the Display Clock Source Selector, P835, must be set to External Display Clock for synchronized output (see procedure under Auxiliary Functions) .



FLAG OUT. Provides an output pulse which indicates the beginning of each data channel. A positive-going edge indicates the beginning of a data channel (channels 0 through 15) . Data is not valid during a LO ECL level . RECORD ENABLE . A HI ECL level input pulse forces reset of the memory . When the front-panel MANUAL R ESET button is pushed, a H I output level is produced . A remote Manual Reset button can be assembled as shown in Figure 2-6 . FRAME OUT. Provides pulse to synchronize serial data . An ECL LO level occurs at every sixteenth flag pulse for the duration of channel 3 . The Frame Out pulse occurs at every sixteenth flag pulse regardless of the setting of the DATA CHANNELS switch . For the sequence in 4, 8, and 16 data channel operation, see Serial Data Out Channel Sequence in Table 1-1, Electrical Characteristics . DISPLAYING DATA The 71301 provides some convenient and unique display capabilities . Figure 2-7 shows a typical channel 0 to 15 display with a 254-bit window . One row of intensified dots are trigger markers that indicate whether the logic analyzer is operating in the pre, center, or post trigger mode as selected by the DATA POSITION switch . A second row of intensified dots are cursor markers that can be moved across the timing diagram with the CURSOR COARSE and FINE POS controls . The cursor function provides a simultaneous timing and logic state display by reading out the selected timing diagram word in 3-bit or 4-bit byte binary at the bottom of the crt. In addition, the number of sample intervals and direction (i .e ., -- or +) from the intensified trigger markers to the cursor markers appears at the top right side of the crt. The X10 horizontal and X5 vertical POS and MAG controls expand any portion of the display for close examination . Further magnification can be obtained with a vertical amplifier and time-base plug-in unit, in addition to a 71301, installed in a 4-compartment mainframe. Refer to Triggering for more information . NO TE If the 71301 is used in a storage mainframe, it is recommended that the mainframe be operated in the non-store mode.



TO RECORD ENABLE INPUT (PIN 15,J120)



2206-49 Figure 2-6. Suggested method for assembling a remote Manual Reset button .
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TRIGGERING The built-in Word Recognizer provides a versatile trigger source . Logic states of parallel words up to 18 bits wide can be preselected by the front-panel channel switches . The Word Recognizer then triggers the 71301 when the incoming parallel word matches the one preselected by the channel switches (H I, LO, or X-don't care) . The intensified trigger markers on the data display indicate the trigger point selected by the Word Recognizer .
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Operating Instructions-7DO1 (SN B020000 & up) DIRECTION AND SAMPLE INTERVALS FROM TRIGGER TO CURSOR MARKERS



-- INTENSIFIED CURSOR MARKERS



LOGIC STATE FOR EACH CHANNEL OF DISPLAYED DATA AT INTENSIFIED CURSOR MARKERS Figure 2-7. Typical channel 0 to 15 pre-trigger data display. The Word Recognizer also provides a +2-volt (approximately) output pulse from a 50-ohm source at the front-panel W.R . OUT connector when the incoming parallel word matches the preselected word on the channel switches . This output pulse can be used to trigger a time-base plug-in to provide an analog display when the 7D01 is installed in a 4-compartment mainframe. By selecting the mainframe Alternate or Right Vertical Mode operation, analog and digital information can be displayed either simultaneously or separately .



The 7D01 is not designed to operate in the mainframe Horizontal Alternate mode . However, dual-trace displays (i .e . between the 7D01 and a pair of plug-in units installed in the Left Vertical and B Horizontal compartments) can be obtained by selecting the mainframe Vertical Alternate and Horizontal Chop modes. Refer to Fault Identification under Applications for an example of combined digital and analog display operation . In addition to triggering the 7D01 on a preselected word or pattern, a trigger can be obtained from channel 0 of the input data or from an external qualifier signal such as an error flag, sector pulse, enable signal, or any unique singlechannel event. For example, in the synchronous mode, a microprocessor loop can be checked by inputting from the external qualifier with all other channels set to X (don't care). Thus, the Word Recognizer triggers on the qualifier without recognizing the other channels, and displays an isolated window rather than the entire data train.
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CLOCK (QUALIFIER OPERATION The Clock Qualifier allows you to make optimum use of the 4K memory present in the 7DO1 . In many test situations, continuous sampling fills the memory with data that isn't relevant to the problem at hand . When a properly timed qualifier signal is available, then entire memory space can be filled only with pertinent data .



The Clock Qualifier is used when the 7D01 is sampling in synchronous mode, using the clock of the system under test . During normal synchronous operation, data is stored in memory once during each clock cycle . When the Clock Qualifier is activated, new data is stored only when the clock cycle is qualified by an external signal . The qualifying signal can come from the Probe Qualifier of the data probe (CH 8-15) or can come from a source external to the 7D01 through the unit's EXT TRIG/QUALIFIER INPUT. An internal jumper is used to select either the Probe Qualifier or the External Qualifier. If the Probe Qualifier is used, the PROBE QUALIFIER switch in the WORD RECOGNIZER section of the 7D01 should be set to the don't care (X) position . If an External Qualifier is used, the EXTERNAL QUALIFIER switch should be set to the don't care (X) position . If you use and External Qualifier signal, a word recognizer unit such as the WR 501 can be used to obtain multi-line qualifier capabilities .
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Operating Instructions---7D01 (SN B020000 & up) The CLOCK QUALIFIER switch on the 7D01 is used to enable the Clock Qualifier, and also to select whether a high or low input signal will be used as the qualifier . This is true for External Qualifier signals and Probe Qualifier signals alike . You can also use the EXT CLOCK POLARITY switch to select whether the positive (f ) or negative ( -L ) edge of the clock pulse will start the data sampling process . Different combinations of the CLOCK QUALIFIER switch and the EXT CLOCK POLARITY switch will cause variations in the sampling process . CLOCK QUALIFIER SWITCH DESCRIPTION The CLOCK QUALIFIER is a three-position front-panel switch . The switch positions control Clock Qualifier operations in the following ways : HI --. Data is clocked into memory in the active clock edge while the Qualifier input is high . OFF --- Clock Qualifier is disabled . LO -- Data is clocked into memory on the active clock edge while the Qualifier input is low . The EXT CLOCK POLARITY switch selects either the positive (s) or negative ( Z) clock edge as the active edge . ADDITIONAL OPERATING INFORMATION CLOCK QUALIFIER RULE NO . 1 . The WORD RE000NIZER is not automatically qualified by the clock qualifier . -To qualify both the clock and WORD RECOGNIZER trigger, a WORD RECOGNIZER input and clock qualifier must be connected to the same signal . Therefore, whenever WORD RECOGNIZER triggering is employed with clock qualification, it is necessary to also qualify the WORD RECOGNIZER with the same signal which is qualifying the clock . Example : Use the probe qualifier as WORD RE000NIZER input, and use the external qualifier to qualify the clock . CLOCK QUALIFIER RULE NO . 2 . When the clock qualifier is utilized, the qualifying signal is input through either the EXT QUALIFIER connector or through the probe qualifier line on the CH 8-15 probe, by selecting the appropriate jumper position on the Clock Qualifier circuit board . Whichever qualifier input is used, the respective WORD RECOGNIZER qualification switch must be left in the "X" (don't care) position .



ASYNCHRONOUS AND SYNCHRONOUS DATA SAMPLING ASYNCHRONOUS . When analyzing logic timing in a hardware system, it is desirable to sample data asynchronously . The 7D01 is then clocked internally (i .e ., asynchronous to the system under test) to determine clock frequencies and make timing comparisons . Data is sampled asynchronously at a rate of up to 100 megahertz with a minimum data pulse
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width of 1 sample interval plus 5 nanoseconds . Asynchronous testing requires that data be sampled frequently for maximum timing resolution . SYNCHRONOUS . For applications where the data is valid at qualified clock transitions is of interest and not the changes in between (e .g ., when checking software), the program flow of clocked systems should be sampled externally or synchronously . The 7D01 is then synchronized with the measured system clock at a sampling rate of up to 50 megahertz . When data is being recorded by the 7D01, there is a minimum number of external clock pulses necessary to produce a transition from record to display mode . The required number of clock pulses varies depending on the DATA POSITION switch and Full Display/First Trigger Selector (P617) settings . Refer to Figure 2-2 for the location of the Full Display/First Trigger Selector (P617) . When in Full Display mode after the MANUAL RESET' button is pressed, the entire 4096 bits of memory must be filled with new data before the 7D01 will accept a trigger (4096 bits corresponds to 1024 clock pulses in 4 channel, 512 clock pulses in 8 channel, and 256 clock pulses in 16 channel) . After the trigger is accepted, another block of data must be acquired before the 7D01 will switch from the record to the display mode . The size of this block of data depends on the DATA CHANNELS and DATA POSITION switch settings and contains all of the information stored from the trigger point to the end of the displayed trace . -This block of data corresponds to the minimum number of clock pulses given in Table 2-2 for the First Trigger mode . TABLE 2-2 Minimum Clock Pulses Required to Display Data (After the MANUAL RESET Button is Pressed) First Trigger M ode



Full Display Mode l



DATA POSITION



DATA POSITION



PRE TRIG



_



POST TRIG CENTER 1982



1534



_ 991



R' 767 _383



1086 543 _495 271



1 In Full Display mode, the 7D01 must have 1024 clock pulses with 0-3 data channels, 512 clock pulses with 0-7 data channels, and 256 clock pulses with 0-15 data channels before a trigger is accepted .



In First Trigger mode, however, it is not necessary to fill the entire 4096-bit memory before a trigger is accepted . Instead, a trigger can be accepted at any time after the MANUAL RESET button is pressed and one clock pulse is accepted . Thus, the number of clock pulses needed to cause the 7DO1 to switch from record to display mode (after the MANUAL RESET button is pressed) is always less in
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Operating Instructions---71301 (SN B020000 & up) First Trigger mode than in Full Display mode (i .e ., by 1024, 512, or 256 clock pulses). For the 71301 to trigger, the trigger event must change from a FALSE condition to a TRUE condition after the 71301 is ready to accept a trigger as described above. The only exception to this is when the trigger event comes from the Word Recognizer (in SYNC mode) with the 71301 in First Trigger Mode and with the SAMPLE INTERVAL switch in EXT. Under these conditions, the trigger event may be TRUE when the aquisition is started, in which case the 7DO1 will trigger on the first clock pulse after the aquisition begins . When measuring a circuit with gated clock pulses and data, there may not be enough clock pulses before the system is gated off to cause the 7130-1 to trigger or display data in the Full Display mode . If this condition occurs, the First Trigger mode will enable the 71301 to accept a trigger and store the data . However, the data will not be displayed unless the minimum number of clock pulses specified in Table 2-2 is



Symptom 1 . No data display .



available. The additional clock pulses necessary to switch the 71301 from record to display mode can be obtained by changing the SAMPLE INTERVAL switch from the EXT position to the 5 ms position after the data is recorded . However, the data recorded after the SAMPLE INTERVAL switch was changed to the 5 ms position is not valid since the system being measured is not functioning during that interval .



NAL ANALYSIS The following table lists some irregular operating symptoms with their probable causes and corrective procedures . Table 2-3 is intended to assist the operator in determining whether an irregular operating symptom is the result of a measurement technique problem or a malfunction in the 71301 . The probable causes for the symptoms listed in Table 2-3 as sume that the 71301 and associated equipment is operating properly . The corrective procedures can be performed by the operator without additional test equipment.



TABLE 2-3 Operational Analysis Probable Cause



Corrective Procedure



Display positioned off screen .



Check HORIZ and VERT POS settings .



Wrong threshold voltage.



Check THRESHOLD VOLTAGE selector and/or adjustment setting.



No external clock signal .



Check that clock signal is applied through Data Acquisition Probe.



Wrong threshold voltage.



Check THRESHOLD VOLTAGE selector and/or adjustment for proper setting.



3. No data display with : a. W.R . MODE in SYNC position . b. TRIGGER SOURCE in W .R . position . c. TRIG'D indicator not lit.



No external clock signal .



Check that clock signal is applied through Data Acquisition Probe.



Word selected on WORD RE000NIZER channel switches does not exist exist.



Check that WORD RECOGNIZER channel switches are set for an existing word .



4. No data display with : a. W. R . MODE in ASYNC position . b. TRIGGER SOURCE in W.R . position . c. TRIG'D indicator not lit.



Word selected on WORD RE000NIZER channel switches does not



Check that WORD RECOGNIZER channel switches are set for an existing word .



Asynchronous filter is rejecting valid data .



Check that FILTER is not set too far clockwise.



Trigger word existed only during first clock pulse and is ignored by the 71301 .



See Asynchronous and Synchronous Data Sampling for minimum number of clock pulses required to obtain a display in First Trigger mode . . . ._ --OR Set SAMPLE INTERVAL to 5 ms position for at least 5 seconds. Then reset SAMPLE INTERVAL to EXT position and start data source .



2. No data display with SAMPLE INTERVAL in EXT position .



5. When Testing Circuits with Gated Clocks a, No data display with : (1) SAMPLE INTERVAL in EXT position . (2) Full Display/First Trigger (P617) in First Trigger position . (3) TRIG'D indicator not lit .
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Operating Instructions---7D01 (SN B020000 & up) TABLE 2-3 (CONT.) Operational Analysis Symptom 5. (Continued) b. No data display with : (1) SAMPLE INTERVAL in EXT position . (2) Full Display/First Trigger (P617) in First Trigger position . (3) TRIG'D indicator lit.



c. No data display with : (1) SAMPLE IN'T'ERVAL in EXT position . (2) Full Display/First Trigger (P617) in Full Display position . (3) TRIG'D indicator lit.



Probable Cause Insufficient number of clock pulses after trigger word to fill memory (display) from trigger markers to end of sweep .



See Asynchronous and Synchronous Data Sampling for minimum number of clock pulses required to obtain a display in First Trigger mode . Set SAMPLE INTERVAL to 5 ms position until display appears. Then reset SAMPLE INTERVAL to EXT position .



Insufficient number of clock pulses after trigger word to fill 7D01 memory (display) from trigger markers to end of sweep.



See Asynchronous and Synchronous Data Sampling for minimum number of clock pulses required to obtain a display in Full Display mode . --ORSet SAMPLE INTERVAL to 5 ms position until display appears. Then reset SAMPLE INTERVAL to EXT position . NOTE First Trigger mode may be preferred since fewer clock pulses are required to switch from record to display mode.



d. No data display with : (1) SAMPLE INTERVAL in EXT position . (2) Full Display/First Trigger (P617) in Full Display position . (3) TRIG'D indicator not lit.



Insufficient number of clock pulses to fill 7D01 memory .



See Asynchronous and Synchronous Data Sampling for minimum number of clock pulses required to obtain a display in Full Display mode . Set SAMPLE INTERVAL to 5 ms position for at least 5 seconds. Then reset SAMPLE INTERVAL to EXT position . When data is present from Data Acquisition Probe, TRIG'D indicator should light and display should appear . But: (1) If there is no display and TRIG'D indicator is lit, set SAMPLE INTERVAL to 5 ms position until display appears. Then reset SAMPLE INTERVAL to EXT position . (2) If display does not appear and TRIG'D indicator is not lit, refer to Corrective Procedure for Symptom 3 and 4. NOTE First Trigger mode may be preferred since fewer clock pulses are required to switch from record to display mode.
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Operating Instructions-71301 (SN B020000 & up) TABLE 2-3 (CONT.) Operational Analysis Corrective Procedure Set mainframe for non-store mode . NOTE When the 75101 is used in a storage mainframe, it is recommended that the mainframe be operated in the non-store mode.



6. Incorrect data display when installed in a storage mainframe .



Wrong mainframe Vertical and/or Horizontal Mode .



Check that proper mainframe Vertical and/or Horizontal Mode is selected . Check THRESHOLD VOLTAGE selector and/or adjustment for proper setting.



8. Incorrect data display after changing DATA CHANNEL or DATA POSITION setting.



MANUAL RESET was not pressed after changing DATA CHANNEL or DATA POSITION setting.



Press MANUAL RESET to store new data in memory in the correct format .



9. Incorrect or noisy data display on channels that are not connected to a Data Acquisition Probe.



Data input lines are not biased properly when a Data Acquisition Probe is not connected.



Connect a Data Acquisition Probe to unused channels . -ORUse only channel 0-7 and set DATA CHANNELS to 0-3 or 0-7 position . Set all unused WORD RECOGNIZER channel switches (8-15) to X (don't care) position .



10 . Random or incorrect triggering from WORD RECOGNIZER with only one Data Acquisition Probe connected.



WORD RECOGNIZER channel switches on unused channels are set to HI or LO positions which can cause some channels to oscillate.



Set WORD RECOGNIZER channel switches on unused channels to X (don't care) position .



11 . Displayed data on left side of trigger marker is blanked out.



Full Display/First Trigger (P617) is in First Trigger position .



Set Full Display/First Trigger (P617) to Full Display position .



12 . Portions of data input do not appear on display (aliasing) with internal clock pulses .



Data changes faster than the sampling rate .



Set SAMPLE INTERVAL for more than 1 sample interval for each data pulse (i .e ., data pulse = shortest period of time that data remains in HI or LO state) .
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Operating Instructions-=71301 (SN B020000 & up)



APPLICATIONS INTRODUCTION The 71301 with its built-in Word Recognizer is a versatile measurement tool for detailed logic analysis . A choice of configurations are available to meet a variety of logic analysis and troubleshooting requirements . The following information includes some specific application procedures and examples of applications for the 71301 . Contact your local Tektronix Field Office or representative for assistance on applications that are not included here .



FAULT IDENTIFICATION The following procedure describes a method for finding a fault, determining its location on a data train, and examining it on a real-time analog display. This method assumes that the fault occurs at a unique word . For this application, the 71301 is used with a companion vertical amplifier and time-base plug-in unit in a 4-compartment mainframe with readout. 1 . Connect test equipment as shown in Figure 2-8A . 2. Set the 71301 W.R . MODE switch to ASYNC and the TRIGGER SOURCE switch to W.R . 3. Set the mainframe to display the right vertical and A horizontal compartments . 4. Obtain the desired data display (see example in Fig. 2-8B). 5. Set the CURSOR controls to position the intensified cursor markers to the leading edge of the displayed fault. 6. Note the binary word readout (bottom right side of graticule) . 7 . Set the Word Recognizer for the binary word code noted in step 6. 8. Connect a 10X probe from the vertical amplifier plug-in unit to the data channel that contains the fault as determined in step 5.
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9. Set the mainframe to display the left vertical and B horizontal compartments . 10 . Set the vertical amplifier deflection factor and timebase plug-in unit sweep rate and triggering for a stable analog display of the data channel selected in step 8 (see example in Fig. 2-8C) . NOTE



The 71301 FILTER control can be used to provide some horizontal positioning of the display.



DELAY BY WORDS The following describes a method for preselecting a binary word and positioning the data display window anywhere from the first to the 10 millionth time that the binary word occurs . For this application, the 71301 is used with a companion digital events delay plug-in unit (e .g ., Tektronix 71310 Digital Events Delay) in a mainframe with readout. 1 . Connect the test equipment as shown in Figure 2-9A . 2. Set the digital events delay plug-in unit for independent B sweep delay mode and external ac-coupled + slope triggering . 3. Set the 71301 W.R . MODE switch to ASYNC and the "TRIGGER SOURCE switch to W.R . 4. Set the WORD RECOGNIZER channel switches for the desired binary word code . 5. Set the mainframe to display the right vertical compartment. 6. Set the digital events delay plug-in unit for a stable display triggered on the + slope of the events start trigger input.



7. Set the digital events delay plug-in unit to indicate, on the events count readout, the desired number of times
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Operating Instructions--71301 (SN B020000 & up) that the preselected binary word is to occur before a data display is initiated . For example, if the digital events delay plug-in unit is set for an events count readout of 0000025, the word recognizer will initiate a display of the data before, after, or on both sides of the 25th time that the preselected binary word occurs (see example in Fig . 2-913) .



DELAY BY EVENTS The following procedure describes a method for positioning the data display window to virtually anywhere along a data train . For this application, the 71301 is used with a companion digital events delay plug-in unit (e .g ., 1"ektronix 71310 Digital Events Delay) in a mainframe with readout .



1 . Connect the test equipment as shown in Figure 2-10A.



2 . Set the digital events delay plug-in unit for external accoupled + slope triggering .



CURSOR MARKERS



3 . Set the 71301 TRIGGER SOURCE switch to EXT and trigger from the external trigger input .



FAULT



4 . Set the mainframe to display the right vertical compartment .



5 . Set the digital events delay plug-in unit for a stable display triggered on the + slope of the events start trigger input .



FAULT OCCURS IN CHAN 2 AFTER WORD 0101 0100



6 . Set the digital events delay plug-in unit to indicate the desired number of clock pulses, on the events count readout, that the 71301 bit-storage window is to be shifted down the data train . For example, if the digital events, delay plug-in unit is set for an events count readout of 0010500, the 71301 will initiate a display of the data before, after, or on both sides of the 10,500th clock pulse (see example in Fig . 2-1013) .



STATE "I-ABLE AND MAPPING DISPLAYS The 71301 in combination with a display formatter (e .g ., Tektronix DF1 Display Formatter) adds state table and mapping displays to the timing diagram display normally available with the 71301 alone .



REAL TIME ANALOG DISPLAY OF



FAULT



(2148) 2206-43



Figure 2-8 . Equipment setup and displays for finding a data fault and examining it on an analog display . 2- 1 4



The state table mode enables the data stored in the 71301 memory to be displayed in a tabular format . The display formatter generates the cursor readout in the timing diagram mode, and the state table mode then generates a state display of 17 samples, starting at the cursor, in hexadecimal, octal, or binary code .



REV B, JAN 1979



Operating Instructions-7[DO1 (SN B020000 & up)



7000-SERIES MAINFRAME WITH READOUT



DELAY EVENTS SET TO DISPLAY DATA AFT LM THE 25TH TIME THAT THE PRESELECTED 8-BIT BINARY WORD (0101 0100) OCCURS IN THE DATA TRAIN .



(2148) 2206-44



DELAY EVENTS SET TO DISPLAY DATA AFTER 10,500 CLOCK PULSES . (2148) 2206-45



Figure 2-9 . Equipment setup and data display window that has been positioned after a preselected word has occurred 25 times.



Figure 2-10 . Equipment setup and display window that has been positioned after 10,500 clock pulses have occurred .



By using the EXCLUSIVE OR mode (featured with the Tektronix DF1 Display Formatter), the state table from the 7DO1 and a reference state table can be displayed simultaneously and faulty bits can be quickly identified . For example, data from the 713101 memory can be transferred to the display formatter memory for a reference and then



incoming data stored in the 7DO1 memory can be compared to the reference data . Any differences in the 7DO1 data can be identified (each bit that does not agree with the reference data is intensified by the Tektronix DF1 Display Formatter) and the problem located by using the timing diagram display .
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Operating Instructions-71301 (SN B020000 & up) The map display is useful for fast overall checks of digitalsystem program flow . First, determine the pattern (map) for a particular set of digital inputs, then check for a change in the displayed pattern which might indicate abnormal operation. The mapping and state table modes are particularly useful for checking faulty address lines. For example, evaluate program flow by examining a map display. If a problem word is located, switch to a hexadecimal state-table display in the EXCLUSIVE OR mode for more precise identification of the problem (refer to the preceding EXCLUSIVE OR discussion) . Then switch to the binary state-table display to locate the incorrect address line . Further examination of the address line on a timing diagram display reveals a set up and hold problem between the clock and the address line . If desired, use the word recognizer output to trigger an analog display of the 71301 data output for an even closer examination (refer to the previous Fault Identification discussion for more information) .



MICROPROCESSOR ANALYSIS The following is an example of a technique for troubleshooting a malfunctioning microprocessor system . A malfunctioning microprocessor system is shown in Figure 2-11 . Software had previously worked properly, but was still not free of suspicion . Data was stored in the RAM (random-access read/write memory). The system program was resident in the PROM (programmable read only memory) . Restart vectors pointed to the address of the first instruction in the restart routine. When the restart hardware was exercised, the CPU (central processing unit) should have performed certain initialization routines and then gone to the Wait for Interrupt mode . The terminal would then call up other operating software in the PROM, or provide access to a binary loader. The failure consisted of very erratic operation after restart.



Figure 2-11 . Typical setup for troubleshooting a microprocessor system .



The 71301 was connected to the system as shown in Figure 2-11 to store and display a large data block from the 8 data lines. The display was obtained by triggering the 71301 on the beginning of the restart cycle and using the system clock as an external data sampling strobe .



Analysis of the data display showed the problem to be a dropped bit in the portion of the PROM providing the restart routine. The CPU fetched an invalid restart vector, causing data from the RAM to be executed as instructions .
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Operating Instructions--7D01 (SN B020000 & up) The 7D01 can store 8 input and 8 output lines simultaneously and display all 16 data lines on a single display. By displaying an input line and the corresponding output line together, a quick comparison can be made . A typical setup and display is shown in Figure 2-12A and B. When the 7D01 is clocked asynchronously from the internal clock, a high-resolution timing diagram display will provide timing information as well as reveal malfunctions that would otherwise be difficult to detect with any other type of test equipment such as an oscilloscope or dvm .



FUNCTIONAL CHECK The following procedure checks the basic operation of this instrument .



Functions only are checked in this procedure, therefore a minimum amount of test equipment is required . Measurement quantities and tolerances are not checked.



The Word Recognizer Filter and Output signal, and the Variable Threshold Voltage functions are not checked in this procedure because extra test equipment would be required . These functions, and their associated specifications are checked in the Performance Check and Adjustment section of the 7D01 Instruction manual . Refer these checks to a qualified service technician.



Preliminary Procedure



1 . Install 7001 in oscilloscope mainframe (see Installation instructions in General Information section) . Figure 2-12 . Typical setup and display for troubleshooting a storage buffer.



STORAGE CUFFED ANALYSIS The following procedure describes a method for checking the performance of a storage buffer by monitoring the inputs and outputs simultaneously . The non-synchronous buffer is a commonly used type, in which data flows continuously from input to output. A display of this data flow will show at a glance if all the memory cells are functioning properly .
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2. Connect a P6451 Data Acquisition Probe to top datainput connector (Channel 0-7 and External Clock) .



3. Set 7D01 front-panel controls as follows : VERT POS . . . . . . . . . . . MAG . . . . . . . . . . . . .



RECORD DISPLAY TIME . .



midrange X1 (fully clockwise detent)



CURSOR BYTE (SN B086084-below) . .



4 BIT



CLOCK QUALIFIER (SN 8086085-up) . . . .



OFF
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Operating Instructions--7D01 (SN B020000 & up) HORIZ POS . . . . . . . . .midrange MAG. . . . . . . . .X1



THRESHOLD VOLTAGE. . . . . . .TTL EXT CLOCK POLARITY . . . . . . SAMPLE IN'T'ERVAL . . . . . .1 ps DATA CHANNELS . . . . . .0-3 DATA POSITION . . . . . . .CENTER TRIG SOURCE . . . .CH O EXT TRIG POLARITY . . . . . . .



WORD RECOGNIZER W.R . MODE . . . .ASYNC FILTER . . . . . .MIN



CH 0 through 15 . . . . . . . . . . X (center) EXTERNAL QUALIFIER . . .X (center) PROBE QUALIFIER . . .X (center) 4 . Apply power to oscilloscope mainframe . Functional Check Procedure



9A . (SN B086085--up) Check that sixteen zeros are displayed by the Cursor Data readout (bottom of screen) in groups of four . This will be the case when the Byte Select jumper is set for 4-bit bytes. See step 10. 9B. (SN B086084---below) Check that sixteen zeros are displayed by the Cursor Data readout (bottom of screen) in groups of four . 10A. (SN B086085-up) If the Byte Select jumper is set for 3-bit bytes check that sixteen zeros are displayed in four groups of three bits each and one group of four bits . The Byte Selection function is an internal adjustment which requires removing hte 7D01 from the mainframe and removal of the side covers . Changes should be referred to qualified service personnel . 10B. (SN B086085-below) Set the CURSOR BYTE switch to 3 BIT and check that sixteen zeros are displayed in four groups of three bits each and one group of four bits . 11 . Check that the Cursor Intensified Zone can be horizontally positioned on the display by the CURSOR COARSE and FINE POS controls . 12 . Check that the Trigger Intensified Zone is approximately centered (horizontally) on the display. 13 . Set DATA POSITION switch to POST TR IGr 14 . Check that the Trigger Intensified Zone moves toward the left end of the displayed traces .



1 . Press the RECORD MANUAL RESET and MANUAL TRIGGER pushbuttons (in that order) to obtain display.



15. Set DATA POSITION switch to PRE TRIG .



2. Adjust Test Oscilloscope intensity and focus controls as desired.



16 . Check that Trigger Intensified Zone moves toward the right end of the displayed traces.



3. Check that four traces are displayed on the crt.



17 . Set DATA POSITION switch back to CENTER .



4. Set DATA CHANNELS switch to 0-7 . 5. Check that eight traces are displayed in two groups of four traces each . 6 . Set DATA CHANNELS switch to 0-15 . 7. Check that sixteen traces are displayed in four groups of four traces each . 8. Check that the VERT POS and HORIZ POS controls will position any portion of the displayed traces on screen for any setting of the VERT MAG and HORIZ MAG controls . 2-18



18. Set RECORD DISPLAY TIME control to 1 s position (fully counterclockwise) . 20 . Connect channel 0 probe lead to 4-volt, 1-kilohertz output of oscilloscope calibrator . 19 . Check that TRIG'D light goes out and that display disappears . 21 . Check that display reappears and that rising edge of channel 0 waveform is approximately centered (horizontally) on display . (Disregard any noise displayed on channels 7-15 .) REV C JUN 1980



Operating Instructions-7D01 (SN B020000 & up) 22 . Set TRIGGER SOURCE switch to W.R .



38 . Check that falling edges of channel 8 through 15 waveforms are approximately centered on the display.



23 . Set WORD RECOGNIZER channel 0 switch to HI . 24 . Check that rising edge of channel 0 waveform is approximately centered on the display. 25 . Connect channel 0 through 7 probe leads to oscilloscope calibrator output . 26 . Set WORD RECOGNIZER channel 0 through 7 switches to H I . 27 . Check that rising edges of channel 0 through 7 waveforms are approximately centered on the display. 28 . Set WORD RECOGNIZER channel 0 through 7 switches to LO .



39 . Set all WORD RECOGNIZER channel and qualifier switches to X. 40 . Remove Data Acquisition Probe from botton Data Input Connector and connect to top Data Input Connector. 41 . Disconnect all probe leads from oscilloscope calibrator . 42 . Connect oscilloscope calibrator to EXT TRIG/QUALIFIER INPUT . 43 . Set WORD RECOGNIZER EXTERNAL QUALIFIER switch to HI . 44 . Check that TRIG'D light is on and display is present.



29 . Check that falling edge of channel 0 through 7 waveforms are approximately centered on the display.



45 . Set WORD RECOGNIZER EXTERNAL QUALIFIER switch to LO .



30 . Set W. R . MODE switch to SYNC . 46 . Check that TRIG'D light is on and display is present. 31 . Check that the TRIG'D light goes out and that display disappears (with external clock probe lead disconnected) .



47 . Set WORD RECOGNIZER EXTERNAL QUALIFIER switch to X .



32 . Set W.R . MODE switch back to ASYNC. 48. Set TRIG SOURCE switch to EXT. 33 . Connect external clock probe lead to oscilloscope calibrator output . 34 . Remove Data Acquisition Probe from top Data Input Connector (Channel 0-7 and External Clock) and connect to bottom Data Input Connector (Channel 8-15 and Probe Qualifier) . 35 . Set WORD RECOGNIZER channel 0 through 7 switches to X and channel 8 through 15 and PROBE QUALIFIER switches to HI . 36 . Check that rising edges of channel 8 through 15 waveforms are approximately centered on the display. 37 . Set WORD RECOGNIZER channel 8 through 15 and PROBE QUALIFIER switches to LO .
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49 . Check that TRIG'D light is on and display is present. 50 . Set EXT TRIG POLARITY switch to 51 . Check that TRIG'D light is on and display is present. 52 . Disconnect oscilloscope calibrator from EXT TRIG/ QUALIFIER INPUT . 53 . Set TRIGGER SOURCE switch to CH 0 . 54 . Connect channel 0 and external clock probe leads to 4-volt, 1-kilohertz signal from the oscilloscope calibrator .
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Operating Instructions--71301 (SN B020000 & up)



55 . Set DATA CHANNELS switch to 0-3. 56 . Check that a display is present for each position of the SAMPLE INTERVAL switch . 57 . Set SAMPLE INTERVAL switch to EXT.
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58 . Check that a display is present for both positions of the EXT CLOCK POLARITY switch . 59 . Disconnect probe leads from oscilloscope calibrator output . This completes the Functional Check Procedure.
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Section 3a-7D01 (SIN B020000 & up)



This section of the manual contains a description of the circuitry used in the 7D01 Logic Analyzer . The description begins with a discussion of the instrument using the Block Diagram (Fig . 3-1) to show the major interconnections between circuits . Each circuit is then described in detail in the Detailed Circuit Description .



BLOCK DIAGRAM DESCRIPTION The Word Recognizer circuit performs three major functions; it provides the threshold voltage and input buffering for the data signals from the Data Acquisition Probe(s), and allows triggering of the 7D01 (and/or external equipment) on any preset, parallel-data "word" of up to 16 bits . The threshold Voltage stage sets the offset voltage used by the Data Acquisition Probe. The Input Buffer stage provides isolation between the Data Acquisition Probe and the Memory and Word Recognizer gates. The Word Recognizer stage provides a HI output when the logic states of the input data channels match the states set by the corresponding Word Recognizer switches (CH 0-15). The output from the Word Recognizer can be used internally to trigger the 7D01, or externally by other equipment or plug-in units. Two Qualifier inputs can be used to enable Synchronous Mode, the Word Recognizer output signal goes HI on the first active edge of the External Clock signal after all Word Recognizer conditions have been satisfied (including External Qualifier and/or Probe Qualifier) . In the Asynchronous Mode, the Word Recognizer output signal goes HI as soon as all Word Recognizer conditions have been satisfied. A variable Filter inhibits the Word Recognizer output for up to 300 nanoseconds to prevent false triggering on very brief signals when in the Asynchronous Mode . The Word Recognizer output signal is connected to the TRIGGER SOURCE switch and to the front-panel W.R . OUT connector. The Clock Qualifier (SN B086085 and up) circuit provides control over data storage into the memory when the SAMPLE INTERVAL switch is set to EXT. Storage will occur only when an external qualifying signal (from EXT TRIG/QUALIFIER or PROBE QUALIFIER) matches the CLOCK QUALIFIER switch setting .
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The Memory circuit stores and displays input data at a rate set by the Time Base circuit. The Memory circuit consists of sixteen 256-bit RAM (Random Access Memories) and the required Data Selector/Latches and control circuits . Depending on the setting of the DATA CHANNELS switch, the Memory circuit will store and display 1016 bits of data from each of four channels (0-3), 508 bits from each of eight channels (0-7), or 254 bits from each of sixteen channels (015). The Memory Store/Display mode is controlled by the Trigger circuit . The Trigger circuit controls the Store and Display modes of the Memory cirucit and the position of the displayed data realtive to the trigger. (The trigger point is shown on the display as an intensified zone .) The Time Base circuit provides the store clock (set by the SAMPLE INTERVAL switch) and the display clock signals used by the Memory circuit. An External Clock signal (from the Data Acquisition Probe) can also be selected by the SAMPLE INTERVAL switch . The Vertical Output circuit provides the parallel-to-serial conversion required to display the stored data on the crt. The vertical position and magnification of the display are adjusted by the VERT POS and MAG controls . The vertical offset between displayed channels is also generated by the Vertical Output circuit. The Horizontal Output circuit generates the horizontalsweep and the crt-blanking waveforms for the display. The Cursor circuit provides an intensified zone on the display and a readout of the logic state (1 or 0) of each displayed channel . The position of the cursor on the display is set by the CURSOR COARSE and FINE POS controls . The cursor readout can be displayed in 3-bit or 4-bit bytes. The position of the cursor, relative to the trigger, is also shown on the crt readout.
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Figure 3-1 . 7D01 Block Diagram. 3- 2



Theory of Operation---71301 (SN B020000 & up)



DETAILED CIRCUIT DESCRIPTION Complete schematic diagrams are given in the Diagrams and Circuit Board Illustrations section in the rear of this manual . Refer to these diagrams throughout the following circuit description . FRONT PANEL WIRING The Front Panel Wiring diagram shows the front-panel controls, switches, indicators, and connectors and their connections to the circuit boards . Also shown are the interconnecting cables and the connector numbers. WORD RECOGNIZER The Word Recognizer performs three major functions; it provides the threshold voltage and input buffering for the data signals from the Data Acquisition Probe(s), and allows triggering of the 71301 (and/or external equipment) on any preset, parallel-data "word" of up to 16 bits . Threshold Voltage



'The offset voltage is connected to the bottom of the probe input-signal attenuator (see Fig. 3-2) to change the effective comparison voltage of the probe comparator . Example: Using the offset voltage of -6 .5 volts from the previous example, the effective comparison voltage (threshold voltage) can be calculated as follows : Threshold Voltage --- (R1/R2) (Reference Voltage-Offset Voltage) + (Reference Voltage) Threshold Voltage =-= 4 [-4.7-_(-6 .5)] +- (4 .7) -_ 4 (-4.7 + 6.5) -4 .7 -- I-2 .5 volts Input Buffers



The Threshold Voltage stage sets the do offset voltage used by the Data Acquisition Probe. The THRESHOLD VOLI'AGE switch, S1275, selects either VAR or TTL threshold voltage for each probe. The wiper of R1270 is connected to R1274 and the MONITOR jack, J1274. The threshold voltage is inverted, divided, and offset by U1276. The approximate offset voltage at the output of U1276 can be calculated using the following formula : Reference Voltage------Threshold Voltage -- -------4 Example: According to this formula, the offset voltage for a -2 .5-volt threshold level (MOS) will be approximately: (-4.7 -2 .5) Offset Voltage __ ------4--_--- -4 .7 _-. -6 .5 volts.



The push-pull output signal from the probe comparator is connected through J110 or J115 to the Input Buffer stage of the 71301 Word Recognizer circuit. The Input Buffer stage consists of U1215, U1218, U1224, U1234, U1236, and U1248 . One output from each buffer is connected to the Memory circuit through P1212, P1213, P1224, P1225, P1236, P1237, P1248, or P1249. One output from the Channel 0 buffer is also connected to the Trigger Selector stage of the Word Recognizer circuit. Both outputs from each buffer are connected to the Word Selector stage. Word Selector 'The push-pull data signal from each Input Buffer is connected to the corresponding Word Recognizer channel switch . When a switch is set to the HI position, the inverted output of the corresponding buffer is connected to one input of
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INPUT-SIGNAL ATTENUATOR Figure 3-2. Equivalent circuit for one channel REV OCT 1982
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Data Acquisition Probe. 3-3



Theory of Operation--7D01 (SN B020000 & up) gate U1252 or U1254 . When a switch is set to the LO position, the non-inverted buffer output is connected to the gate input . When the data signals for all the channels (including the PROBE QUALIFIER) match the positions of their respective channel switches, all of the inputs of gates U1252 and U1254 will be LO . The outputs of the gates (pins 15 and 2 of U1252 and U1254) and the output of EXTERNAL QUALIFIER switch S1256 are connected together in a "wired-OR" configuration . When the inputs of the gates and S1256 are all LO, the word signal will be LO . The word signal is connected to the inputs of buffer U1262D, and to the D input of flip-flop U268B. At this point, the operation of the Word Recognizer depeends on the position of the W.R . MODE switch . ASYNCHRONOUS MODE . With the W.R . MODE switch, S1260, set to ASYNC, the path for the word signal is _through U1262D and U1262C . Buffer U1262D isolates the word signal from the Filter and output circuitry. The Filter circuitry consists of C1267, R1267. With the W.R . MODE switch, S1260, set to ASYNC, the path for the word signal is through U1262D and U1262C . Buffer U1262D isolates the word signal from the Filter and output circuitry. The Filter circuitry consists of C1267, R1267. With the W.R . _ MODE switch, S1260, set to ASYNC, the path for the word signal is through U1262D and U1262C . Buffer U1262D isolates the word signal from the Filter and output circuitry. The Filter circuitry consists of C1267, R1267ng edge of the word signal is the active edge, increasing the fall time effectively blocks any pulse narrower than the fall time (e .g ., if the fall pulse would time is 200 nanoseconds, a 100-nanosecond_ not pass to the output stage) . The buffered word signal is then connected to one input (pin 10) of AND-gate U1262C . With the other input (pin 11) of U1 262C held HI by the W.R . MODE switch, U1 262C passes the gated word signal to the output stage.



SYNCHRONOUS MODE . With the W.R . MODE switch set to SYNC, the path for the word signal is through D-type flipflop U268B. With the Reset input (pin 13) LO, the flip-flop is enabled. The 0 output of U268B is set HI by a LO pulse from the Reset stage of the Trigger circuit. As long as the word signal is HI, the Q output remains HI . When the word signal goes LO, the next rising edge of the external clock sync signal will drive the Q output LO . The Q output of U268B is connected to the output of U1262C through delay line DL 1262 to form a "wired-OR" . Since the output of U1262C is held LO by the LO on pin 11, the LO on the Q output of U268B will allow both outputs to drop to a I-O level. This LO signal (gated word signal) is connected to one input (pin 13) of U269C and to the Output stage. Output 'The Word Recognizer Output stage consists of two output
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amplifiers : 01208-01212, and 01201-01204-01206. Transistors 01208 and 01212 provide a push-pull output signal to the mainframe + and - Trigger Out lines. When the gated word signal goes LO, 01208 turns off and 01212 turns on, driving plug-in connector pins Al 3 HI and B13 LO . The gated word signal is also connected to the base of 01202. The LO signal increases current through 01202, cutting off 01204, and driving the base of 01206 HI . Emitter-follower 01206 drives the signal at the W.R . OUT connector HI . Trigger Selector The Trigger Selector stage consists of 01254, 01258, U1262A, U1262B, 01262, and U269C. The signal connected to the EXT TRIG/QUALIFIER INPUT is compared to a x-1 .4-volt do level by 01254-Z1258. One output of Q1254Q1258 is connected through EXT TRIG POLARITY switch S1258 to pin 6 of AND-gate U1262B . When TRIGGER SOURCE switch S1265 is in the EXT position, the collector of 01262 is HI . 'The HI on the collector of 01262 enables U1262B, which couples the external trigger signal to the Trigger Output line (P113, pin 3) . When the -TRIGGER SOURCE switcc is in the CH 0 position, 01262 is cut off (collector LO), disabling U1262B . The HI level at pin 5 of U1262A enables the gate which couples the CH 0 signal from pin 3 of U1215A to the Trigger Output line . When the TRIGGER SOURCE switch is in the W.R . (Word Recognizer) position, 01262 is cut off and pin 12 of U269C falls to a LO level . With pin 12 LO, U269C inverts the gated wwo`ra signal and couples it to the Trigger Output line .



MEMORY The Memory Circuit stores the input data in sixteen 256-bit RAM's (random access memories) at a rate set by the Time Base circuit or external clock signal . The Store/Display mode of the Memory circuit is controlled by the Trigger circuit. CLOCK QUALIFIER (SN B086085 and up) The outputs of the Clock Qualifier stage, 01513, are connected in a wired-or configuration with the external store signal at pins 6 and 10 of U108A and U108B . All three signals must be LO for data storage to occur. When the CLOCK QUALIFIER selector, S1501, is set to HI, U1513B is enabled, while U1 513A is disabled and the clock qualifier signal is clocked into U1513B by the External Clock Sync line from U106C-14 . When the qualifying signal is HI, the Q output of U1513B will be LO, allowing data storage. Circuit operation with the CLOCK QUALIFIER selector set I..O is essentially the same, with the Q output of U1513A providing the qualifying signal . CR1504 disables both U1513A and U1513B when the CLOCK QUALIFIER selector is set to OFF .
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STORE/DISPLAY CLOCK GATE U110 INPUTS PIN NUMBER



U110 PIN 3,12 OUTPUTS
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X
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LO



HI



LO



LO



X
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HI



HI



LO



HI



X



LO



LO



LO



LO



HI



X



HI



LO



U120, Q0 U120, Q1 U 120, Q2 U120, 03



* ALSO PINS 12, 3, AND 4 X INDICATES EITHER STATE 1967-54



U132A PIN 2 (LATCH CLOCK) 1967-55~



Figure 3-3 . Truth Table for Store/Display Clock Gate .



U268B in the Word Selector stage of the Word Recognizer circuit. The outputs of U106A and U106B are also connected to pins 5 and 9 of gates U 108A and U 108B, respectively . When the SAMPLE INTERVAL switch is in the EXT position, the external store signal at pins 6 and 10 of U 108A and U108B is LO . With one input of each gate LO, the gates are enabled . (Pins 7 and 11 of U 108 are LO during Store mode .) The output signal from U 106A or U 106B is inverted and coupled through U108A or U108B. "The outputs of U 108A, U 108B, U 110A, and U 110B are connected together in "wired-OR" configurations . A HI output from any of the gates will drive the output lines HI . When the SAMPLE INTERVAL switch is not in the EXT position, the external store signal is HI, disabling U108A and U108B. When the 7D01 is in the Store mode, the store signal from the Trigger circuit is HI . The store signal is connected to pin 10 of U110B and pin 6 of U136B. Exclusive-OR gate U136B inverts the store signal and connects it to pin 7 of U1 10A and pins 7 and 11 of U 108. When the store signal is H I, U11OB is disabled and U110A is enabled. U110A couples the store clock signal from the Time Base circuit.



Latch Clock



The Latch Clock, U 120, U 132A, and U 136A, strobes data into the Data Latch from the Data Selector . The timing of the Latch Clock output depends on the setting of the DATA CHANNELS switch . FOUR CHANNEL . Figure 3-4 shows the timing of the Latch Clock outputs for 4-channel operation . When DATA



Figure 3-4 . Latch Clock timing for 4-channel operation .



CHANNELS switch S1218 is set for 4-channel operation, pins 12, 11, and 9 of U120 are held HI . When the Q2 output of U120 (also connected to pin 10, function select input) is LO, the next rising edge of the clock transfers the data at the D0 through D3 inputs to the outputs. When the data from the DATA CHANNELS switch is transferred to the outputs, the Q0, Q1, and Q2 outputs go HI (the D3 input is open or LO) . A H I level at the S1 input (pin 10) sets U 120 into the shift-left mode . Each rising edge of the clock signal moves the data at each output of U120 to the next output, until the Q2 output returns to a LO level. This occurs every fourth clock pulse . Gate U132A produces a H I output when both the Q3 output of U120 and the clock signal are LO . 'The output of U132A is connected through U136A to the clock inputs of the Data Latch stages . Buffer U136A delays the output of U132A to compensate for propagation delays through the circuitry.



EIGHT CHANNEL. Figure 3-5 shows the timing of the Latch Clock outputs for 8-channel operation. When the DATA CHANNELS switch is set for 8-channel operation, pins 12 and 9 (D0 and D2) of U 120 are held H I . When the Q2 output of U 120 is LO, the rising edge of the next clock pulse transfers the data at the D0 through D3 inputs to the outputs . When the input data is transferred to the outputs, the Qp and Q2 outputs go HI . A HI level at the S1 input (pin 10) sets U120 into the shift-left mode . The next rising edge of the clock signal moves the LO level at the 01 output to the Q2 output . With the S1 input LO, U 120 is again ready to transfer data from the inputs to the outputs on the next rising edge of the clock signal . The output of U 132A is H I when both the Q3 output of U 120 and the clock signal are LO . This occurs every second clock pulse.
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Figure 3-5. Latch Clock timing for 8-channel operation.



SIXTEEN CHANNEL . When the DATA CHANNELS switch is set for 16-channel operation, all of the data inputs of U120 are held LO . With all the outputs of U120 LO, the output of U 132A is H I when the clock signal is LO . Memory Selector



The Memory Selector, U130, enables the output of each memory IC, in sequence, during the display time . When the store signal (pin 10) is HI, U130 operates as a 4-bit shift register . The data from Q2 of U120 is connected to the DL input of U130 (pin 13). Each rising edge of the clock signal at pin 4 shifts the data at the DL input to the QO output and the data at each output (On) to the next output (On + 1) . A LO level at an output enables the memory ICs driven by that output (e .g ., a LO at QO enables U258, U358, U458, and U558) . When the DATA CHANNELS switch is set for 4-channel operation, one output at a time is LO (see Fig. 3-6) . In 8-channel operation, two outputs are LO at the same time (see Fig. 3-7) . In 16-channel operation, all four outputs are LO . During the store time, the store signal is LO, and all the outputs of U130 are LO .



WE



Figure 3-6 . Memory Selector timing for 4-channel operation (display time only).



of U 136D to fall to a LO level. When the 0.1 output of U120 is HI, the outputs of U136C and U136D are HI . The outputs of U 136C, U 132C, and U 132D and the outputs of U136D and U132B are tied together in "wired-OR" configurations . Therefore, when the outputs of U 136C and U 136D go HI, the WE and LF clock lines go HI, respectively . EIGHT CHANNEL. When the DATA CHANNELS switch is set for 8-channel operation, the WE and LF Clock stage operates the same as in 4-channel operation except that pin 11 of U136C and pin 12 of U136D are held HI . When the Q1 output of U 120 is LO, the outputs of U 136C and U 136D are HI .



and LF Clock



The WE (write enable not) and LF clock signals are the same frequency and polarity ; the only difference is that the WE signal is only active during the store time (store signal HI) . FOUR CHANNEL. When the DATA CHANNELS switch is set for 4-channel operation, pin 7 of U 132B and pin 11 of U132C are held HI, driving their outputs LO . The DATA CHANNELS switch also allows pin 11 of U136C and pin 12 3-6



Figure 3-7. Memory Selector timing for 8-channel operation (display time only).



Theory of Operation---7D 01 (SN B020000 & up) SIXTEEN CHANNEL. When the DATA CHANNELS switch is set for 16-channel operation, pin 7 of U132B, pin 11 of U 132C, pin 11 of U 136C, pin 12 of U 136D, and the 01 output of LI120 are all LO . With both inputs of U136C and U136D LO, their outputs are LO . With one input of U 132B and U 132C LO, the WE and LF clock lines will be HI when the clock signal (pins 6 and 10) is LO . When the store signal is LO (Display mode), the output of U 132D is H I, holding the WE line H I.



Address Counter



The Address Counter, U 140 and U 150, selects the memory location where each data bit is stored . The Address Counter is a synchronous, 8-bit (=256) binary counter, which is reset to zero at the beginning of each store cycle . The A0 through A7 outputs are connected to each memory IC .



Data Selector 'The Data Selector stage selects the channels, and arranges the data to be connected to the memory ICs through the Data Latch. The operation of the Data Selector depends on the setting of the DATA CHANNELS switch . FOUR CHANNEL. When the DATA CHANNELS switch is set for 4-channel operation, pin 10 of U235 is held HI . With pin 10 H I, U235 functions as a 4-bit shift register . Channel 0 data connected to pin 13 of U235 is shifted to the Qm output on the first rising edge of the clock signal at pin 4. The data at pin 13 moves through the shift register until the first data bit is at the Q3 output (four clock pulses). The shift register then has four data bits stored in sequence, ready to be read into the Data Latch . In 4-channel operation, U225 is not used . EIGHT CHANNEL. When the DATA CHANNELS switch is set for 8-channel operation, pin 10 of U235 is LO and pin 9 of U225 is HI . With pin 10 held LO, U235 functions as a 4-bit latch. The channel 0 data connected to pin 12 of U235 is transferred to the 00 output at pin 14 on the first rising edge of the clock signal at pin 4. The level at the Q0 output is connected back to the D1 input at pin 11 through pins 6 and 1 of U225 . The next rising edge of the clock signal transfers the level at the D0 input to the QO output, and transfers the level that had been at the Q0 output to the 01 output . The same operations occur with the channel 4 data at pin 9 of U235, resulting in two bits of channel 0 data (QO and 01 outputs) and two bits of channel 4 data (Q2 and Q3 outputs) stored in sequence, ready to be read into the Data Latch. SIXTEEN CHANNEL. When the DATA CHANNELS switch is set for 16-channel operation, pin 9 of U225 and pin 10 of U235 are both LO . With pin 10 held LO, U235 functions as a 4-bit latch . With pin 9 of U225 held LO, the



data from channel 8 and channel 12 is connected through pins 5 and 3 of U225 to the D1 and D3 inputs of U235, respectively . Each rising edge of the clock signal transfers the data at the inputs of U235 to its outputs.



Data Latch The Data Latch stage transfers the data from the outputs of the Data Selector to the inputs of the 4 x 256 Bit Memory on the rising edge of the latch clock signal (pin 4) .



4 X 256 Bit Memory



The 4 x 256 Bit Memory consists of four RAM's (random access memories) and three gates. The RAM's (U252, U254, U256, and U258) are 256-bit memory units which can store one, two, or four channels of data, depending on how the data is presented by the Data Selector. If the DATA CHANNELS switch is set for 4-channel operation, the 4 x 256 Bit Memory stores 1024 bits of data from channel 0. When set for 8-channel operation, the 4 x 256 Bit Memory stores 512 bits of data from channel 0 and 512 bits of data from channel 4. When set for 16-channel operation, the 4 x 256 Bit Memory stores 256 bits each from channels 0, 4, 8, and 12 . The memory location where each bit of data is stored is controlled by the Address Counter. In the Display mode, a LO level on pin 5 enables the Q output of each memory IC in sequence . The outputs of the memory IC's are combined by AND-gates U260A, U260D, and U260B, as controlled by the DATA CHANNELS switch . In 4-channel operation, pin 5 of U260A, pin 12 of U260D, and pin 6 of U260B are HI . Therefore, the data from all four Q outputs are connected to the channel 0 data output line (J120, pin 13) . In 8-channel operation, pins 5 and 6 (LI260A and U260B) are HI . With pins 5 and 6 of U260 HI, the outputs of U252 and U254 are connected to pin 13 of J120 and the outputs of U256 and U258 are connected to pin 4 of J120 (channel 4 data output line). In 16-channel operation, pins 5, 12, and 6 of U260 are all LO ; therefore, the data at the output of U252 is connected to the channel 0 data output line, the output of U254 is connected to the channel-8 data output line, etc.



TRIGGER The Trigger circuit controls the Store and Display modes of the 7D01 and the position of the displayed data relative to the trigger.



Auto Record



The Auto Record stage controls the time that a display is presented before the 7D01 returns to the Store mode . The display time is set by the DISPLAY TIME control, R605 . Capacitor C606 charges through R604 and R605 . After
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Theory of Operation--71301 (SN B020000 & up) approximately one time constant, Q606 conducts, discharging C606 and pulling pin 4 of U610A LO . When pin 4 of U61 OA is LO, pin 3 is H I . The H I at pin 3 of U61 OA sets the Q output (pin 15) of U621 B H I and resets the TY'output (pin 3) of U621A HI . The Goutput of U621 A is connected back to the emitter of Q602 . A HI at the emitter of Q602 causes Q602 and 0604 to conduct, disabling the timing circuit for Q606 . Therefore, Q606 only operates when the 71301 is in the Display mode (pin 3 of U621A LO). A HI level pulse at pin 3 of U610A can also be obtained by pressing the MANUAL push button, S606 . NOR-gates U608C and U608D are connected as a set-reset flip-flop, which prevents contact bounce in S605A from affecting the rest of the circuitry . When S605A is pressed, pin 12 of U608D goes H I and pin 10 of U608C goes LO . The resultant LO on pin 15 of U608D is connected to pin 5 of U6 10A, producing a H I level at pin 3. Trigger Latch



The Trigger Latch stage, U615A and U615B, latches on the first trigger signal after reset when P617 is in the First -rrigger (lower) position, or after reset and one full memory cycle when P617 is set for Full Data (upper position). The trigger signal is connected to pin 6 of U615A. If the reset signal (pin 4) and the trigger disable signal (pin 9) are both LO, the trigger signal clocks the H I level at the data (D) input of U615A to the Q output (pin 2) . The Q output of U61 5A is connected to the base of Q620 and the D input of U615B (pin 10) . When the Q output goes HI, Q620 turns on, lighting LED (light-emitting diode) DS620 . The HI from the Q output of U615A is also clocked into U61 5B on the next rising edge of the hf clock signal (pin 11), driving the b output (pin 14) LO . 'Trigger LF (Low Frequency) Clock The LO level at the doutput of U615B enables the Trigger LF Clock stage (U617B, U617C, U622, and U608B), which divides the hf clock signal by 4, 2, or 1, depending on the position of the DATA CHANNELS switch . FOUR CHANNEL. When the DATA CHANNELS switch is set to 0-3, the 130, D1, and D2 inputs of U622 are all HI . When the S1 input is L0, the shift register loads the data at the 130, D1, and D2 inputs to the Q0, Q1, and 02 outputs, respectively . With the Q2 output (and therefore the S1 input) H I, the shift register returns to shift-left operation and starts clocking in LO's from the DL input on the rising edge of the HF clock signal . When the LO from the DL input reaches the Q2 output (and the S1 input), the shift register loads the HI data from the 130, D1, and D2 inputs . This full cycle requires four HF clock pulses, resulting in a trigger LF clock which is one-fourth the frequency of the HF clock (one clock period HI, three clock periods LO). 3-8



EIGHT CHANNEL. When the DATA CHANNELS switch is set to 0-8, the DO and D2 inputs of U622 are HI and the D1 input is LO. The first clock pulse loads the data into the shift register, driving the Q2 output and the S1 input HI . With the S1 input H I, the shift register returns to shift-left operation. The next clock pulse shifts the LO at the DL input to the Q0 output and the LO at the Q1 output to the Q2 output . The LO at the Q2 output and the S1 input puts the shift register back into load operation. The third clock pulse loads the data at the 130, D1, and D2 inputs to the outputs. The complete load-shift operation requires two clock pulses, resulting in a trigger LF clock signal which is one-half the HF clock frequency. SIXTEEN CHANNEL. When the DATA CHANNELS switch is set to 0-15, the Dm, D1, and D2 inputs of U622 are all LO, holding the Q0, Q1, and Q2 outputs LO . The HF clock signal is then connected to the trigger LF clock line through U617B (input pins 10 and 11 are both LO,enabling U617B) .



Trigger Position Counter The Trigger Position Counter determines the position of the displayed data, relative to the trigger signal, by providing a delay between the triggering event and the start of Display mode . (If Display mode started immediately after the trigger signal, the memory would contain only data which had been stored before the trigger signal . By delaying the start of Display mode, the memory will contain data stored before and after the trigger signal .) Counters U623 and U624 are loaded with a preset binary number when the S2 inputs are LO . When the trigger signal drives the Q output of U615A (pin 2) HI, the counters start counting trigger LF clock pulses until the C out output of U624 (pin 4) goes LO . The LO level at pin 4 of U624 is connected to one input (pin 7) of U632B and to the D input (pin 10) of U619B. Gates U632_B and U632C prevent a very short duration "glitch" on the C out line from being coupled to the rest of the circuit.



out



When the C output of U624 (pin 4) is LO and the Q0 output (pin 14) is HI, the b output of U619B (pin 14) is reset HI . The next trigger LF clock pulse clocks the LO level at the D input (pin 10) into flip-flop U619B, holding the Q output HI . At this point, the C out output of U624 goes HI and the Q0 output goes LO, resulting in a LO at the output of U632B (pin 3) . With the D input of U619B HI, the next trigger LF clock pulse drives the b input (pin 14) back LO . Therefore, the Q output of U619B goes HI for two trigger LF clock pulses on the terminal count of U624 (all Q outputs H 1) . REV OCT 1982
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Store/Display Flip-Flop When the t2 output of U619B goes H I, the next memory LF clock pulse drives the Q output of U619A (pin 2) HI . When the Q output of U619A goes HI, the Q output of U621 A (pin 2) is driven HI and the C2 output (pin 3) is driven LO, switching the memory from Store mode to Display mode . The next reset pulse from the Q output of U621 B (pin 15) resets the U output of U621 A back LO .



'Trigger Disable



FULL DISPLAY. Dual flip-flop U740 prevents the Trigger circuit from accepting a trigger signal before the Memory circuit has gone through one full store cycle to ensure that all the data in the memory is new data (data stored during the current store cycle) . The Q output of U740A (pin 2) is set HI by the reset pulse applied to the set input (pin 5) . I"he H I level at the Q output (pin 2) disables U615A and U615B. The Q output of U740A (pin 2) stays HI until the LO pulse on the Address Count Carry line toggles U740A. FIRST TRIGGER . The Trigger Disable function can be defeated by moving P617 to the First Trigger (lower) position . With P617 in the First Trigger position, any data remaining in the memory from a previous store cycle will be blanked out on the display . If the output of U632B goes H I before the AddressCount Carry pulse arrives at the clock input of U740 (pin 9), the Q output of U740B (pin 15) is set HI, disabling the unblanking stage of the Horizontal O utput circuit. This keeps the display blanked until the Address CountCarry pulse switches the Q output (pin 15) LO again, allowing the data to be displayed on the crt.



VERTICAL OUTPUT



6O



The Vertical Output circuit provides the parallel-to-serial conversion and channel offset required to display the stored data on the oscilloscope crt.



Channel Counter



The Channel Counter, U628, U632A, and U632D, determines the data channel to be coupled through the Parallelto-Serial Converter to the Vertical Output Amplifier. Fourbit counter U628 counts flag pulses from the Trigger circuit. The output of the Channel Counter depends on the format selected by the DATA CHANNELS switch (shown in Diagram 3) . When set for 4-channel operation, pin 12 of U632D and pin 5 of U632A are both HI . A HI level on pin 12 of U632D drives pin 9 HI and pin 15 LO . The HI level on pin 5 of U632A drives pin 2 LO . When set for 8-channel operation, only pin 12 of U632D is HI, holding pin 9 HI and pin 15 LO . The Q2 output of U628 is inverted by U632A. When set for 16-channel operation, pin 12 of U632D and pin 5 of U632A are both LO . The Q2 output of U628 is inverted by U632A. The Q3 output is coupled through U632D to pin 9 and is inverted at pin 15 .



Parallel-to-Serial Converter



The Parallel-to-Serial Converter, U570 and U572, is actually a 16-channel data selector . 'The data channel to be connected to the Q output (pin 15) is determined by the binary count on the address (pins 7, 9, and 10) and enable not (EN) lines . Refer to Figure 3-8 for the relationship between the binary output of U628 and the data channel selected by the Parallel-to-Serial Converter.



Trigger Intensify



The trigger point is shown on the display by an intensified zone, generated by U625 and Q628 . Quad exclusive-OR gate U625 detects when the output states of U624 match the data which was loaded into U624 when the unit was triggered. When the outputs of U624 match the data on pins 2, 3, and 4 of P632, the output of U625 goes LO . The LO signal at the output of U625 turns Q628 on, resulting in an intensified zone on the display. The amount of increased intensity can be adjusted by R625 .



TIME BASE



6O



'The Time Base circuit generates the store clock and display clock signals. The Time Base circuitry consists of a 100 MHz Oscillator, a series of counterswith divide-by-two and divideby-five outputs, and data selectors. The 100 MHz Oscillator is controlled by crystal Y800 . The output of the 100 MHz Oscillator is connected to data selector U820 and to the input of divide-by-two and divide-by-five counter 0810 . The store clock signal is selected from the outputs of the frequency-divider counters by the data selectors . The SAMPLE INTERVAL switch sets the "address" of the desired counter output . The display clock signal is taken from the QO (2 acs) output of counter U814 .



_



BINARY OUTPUT (U628)
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Figure 3-8. Binary output of U628 versus channel displayed.
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Theory of Operation---7D01 (SN B020000 & up) Channel Offset The Channel Offset stage provides the vertical offset for each channel of data displayed on the crt of the oscilloscope . `The amount of offset is determined by the binary count at the output of the Channel Counter . Each of the four output lines control one of the Channel Offset mparators (e .g ., pin 15 of U632D controls comparator 6520654) . Each comparator applies a current, determin d by its current setting resistor (e .g ., R653 sets the curren for comparator Q652-0654), to the Vertical Output A plifier . The total offset is determined by the number of co parators conducting current to the Vertical Output Amp ifier, and the amount of current each comparator is cond cting . Vertical Output Amplifier The Vertical Output Amplifier combines the data and channel offset signals, and provides a push-pull output signal for the oscilloscope mainframe . The data signal from U570/ U572 is coupled through Q676 and Q678 to the base of 0684 . The vertical position of the display is set by VERT POScontrol R680, which controls the offset current through 0694 . Transistors Q682 and Q684 convert the single-ended signal at the base of 0684 to a push-pull output signal at plug-in connector pins Al 1 and B11 . HORIZONTAL OUTPUT The Horizontal Output circuit generates the X-axis (sweep) and Z-axis (blanking) signals needed to produce a display on the crt of the associated oscilloscope . Sweep Generator When the flag signal (base of Q732) is HI, Q732 and Q750 conduct, discharging 0750 . When the flag signal drops, 0732 and Q750 stop conducting and allow C750 to start charging in a linear negative ramp. The charge rate of C750 is determined by the current through 0722, which is set by R714, 8715, and/or R718 . 'Transistors 0714 and 0718 determine whether R714 and/or R715 are in the circuit, depending on the position of the DATA CHANNELS switch, S1218 . The negative-going ramp is buffered by U752 and coupled through R783 to the emitter of Q784 . The position offset current, set by HORIZ fPOS control R790, is also coupled to the emitter of 0784 . The ramp signal is connected through ,(7,W84 to the base of Q764 . Transistors 0762 and 0764 ckiivert the single-ended ramp signal to a push-pull output signal at plug-in connector pins Al 1 and 1311 to drive the oscilloscope mainframe . Blanking The Blanking stage provides retrace blanking for the display, and blanks the display during Store mode . When the flag pulse goes HI (during display time), the output of U608A (pin 2) goes LO . The LO signal at the output of U608A is coupled through 0744 and 0748 to produce a LO pulse at 3- 1 0



plug-in connector pin A1 . This blanks the display during retrace . During store mode, the H I level at the base of Q738 drives the base of Q740 HI . With the base of Q740 HI, the collector of 0740 is LO . The LO signal at the collector of 0740 results in a LO pulse at plug-in connector pin A1, which blanks the display . Invalid Mode Indicator The Invalid Mode Indicator causes the light bulb behind the SAMPLE INTERVAL switch to blink on and off if the switch is set to a position which exceeds the maximum operating speed of the Memory circuit . This occurs when the SAMPLE INTERVAL switch is set to 10 ns or 20 ns during 16-channel operation, or is set to 10 ns during 8channel operation . Either of these switch combinations cause astable multivibrator Q702-0704 to oscillate . Transistor Q708 is driven by the output at the collector of Q704 . When the base of Q708 goes LO, light DS708 turns off . CURSOR The Cursor circuit provides an intensified zone on the display and a readout of the logic state (1 or 0) of each displayed channel at the cursor position . The position of the cursor on the display is set by the CURSOR COARSE and FINE POS controls . The Cursor readout can be displayed in 3-bit or 4-bit bytes . The position of the cursor, relative to the trigger, is also shown by the crt readout . Cursor Counter The CURSOR Position controls (COARSE and FINE POS) are rotary switches which produce a sequence of pulses for each step . The order of the pulses depends on the direction of switch rotation . The output of the FINE POS switch is decoded by NAND-gates U1342 (A, B, C, and D) to produce a LO pulse on one output and a H I level on the other . The outputs (pins 10 and 11) are buffered by U 1344C and U1344D and connected to the Count Up and Count Down inputs of U 1346. The Carry and Borrow outputs of U 1346 are connected through U 1344A and U 1344B to the Count Up and Count Down inputs of U 1356, along with the outputs from U1352C and U1352D . The binary count on U1346, U1356, and U1366 changes in increments of one count for each step of the FINE POS control, or increments of sixteen counts for each step of the COARSE control . The flag pulse from the - Trigger circuit is connected to the base of 01304, which inverts the flag pulse signal . The inverted flag pulse is buffered by U1322C and ac-coupled to the Count/Load inputs (pin 1) of U1348, U1358, and U1368 . The Count/Load inputs are normally held HI (count) by R1361-R1363 . The falling edge of the inverted flag pulse drives the Count/Load inputs LO (load) to load the count on U1346, U1356, and U1366 into U1348, U 1358, and U 1368 . Counters U 1348, U 1358, and U 1368 REV OCT 1982



Theory of Operation-7D01 (SN B020000 & up) then start counting gated display clock pulses from the output of U 1322B. The outputs of U1348 and U1358 are connected to the inputs of gate U1372. The A and B outputs (pins 5 and 9) of U1368 are connected to U1372 through gates U1370B and U1370A . During 4-channel operation, both U 1370A and U 1370B are enabledto provide a maximum count of 1024 . During 8-channel operation, the collector of 01302 is LO, disabling U1370A to provide a maximum count of 512 . During 16-channel operation, the collector of 01372 is LO, disabling U1370A and U1370B to provide a maximum count of 256 . When all inputs to U 1372 are H I, the output (pin 9) goes LO . The LO output of U1372 is inverted by U 1334D which turns on 01376. The current through 01376 causes the crt display to intensify, providing the cursor intensified zone . The relative intensity of the cursor intensified zone is controlled by Cursor Intensity adjustment R1375. Cursor Position Readout The position of the cursor (relative to the trigger) is displayed by the crt readout on the top of the crt. The cursor position is the number of gated display clock pulses between the trigger location and the cursor position, with a plus or minus sign determined by which pulse occurred first. Four-Decade Counter U1338 and flip-flop U1328B are reset by the flag pulse from the Trigger circuit (through 01304, U 1322C, and U1322D) . The first trigger location pulse from the Trigger circuit, or the first cursor position pulse from the output of U 1332D, will be coupled through exclusive-OR gate U 1322A to the clock input (pin 11) of flip-flop U 1328B. 'The pulse at pin 11 of U1328B sets the Q output (pin 9) HI and the '6-output (pin 8) LO. The H I level on the Q output of U1328B enables gate U1332A which starts coupling gated display clock pulses to the fourdecade counter, U 1338 . 'The second pulse (trigger location or curso_ position) to arrive at U1322A clocks the Q output of U 1328B back LO, disabling U 1332A and stopping the count on U 1338 . When the Q output of U 1328B switches LO, the 'Goutput switches HI . The rising edge of the signal at the (output of U1328B is coupled through C1328 to the Transfer input (pin 10) of U1338, which transfers the count to the output latches in U1338. 'The AO Output (pin 6) of U1338 is a current signal for the mainframe crt readout system during readout time slots 8, 9, and 10 which provides the digits of the Cursor Position readout display (top of crt) . The current reference for the output of U1338 "T"R is adjusted by R 1335 . The characters IG" and a space are generated during timeslots 1, 2, 3, 4, and 5 (e .g ., "°T" is selected by R1381 and R1391, "R" is selected by R1382 and R 1396, etc .) . The "+" or ....... sign is selected by the state at the Qoutput (pin 6) of U1328A during time slot 6. Flip-flop U1328A is clocked by the rising edge of the Q output of U1328B_ . If the cursorposition pulse occurs before the trigger' location pulse, the D _input (pin 2) of U 1328A is HI, resulting in a LO at the 0 output (pin 6) of U1328A . The LO at the Qoutput of U1328A turns on 01487, producing a "--" sign . If the trigger location pulse occurred first, the Q output would be H I, producing a "+" sign . REV OCT 1982



Cursor Data Readout



The serial data signal is inverted by 01316 and coupled to the A input (pin 1) of U 1402 . The cursorposition pulse clocks the logic level present at the A input into shiftregister U1402. The next cursor position pulse clocks in the logic level from the next channel, until both U1402 and U1408 are filled with data . (Each shift-register output will contain the data at the cursor position from one channel .) The frame pulse (flag = 16) is coupled by 01412 and U 1370C to the clock inputs of latches U1422, U1438, U 1454, and U 1470 . 'The frame pulse clocks the data at the outputs of U 1402 and U 1408 to the outputs of the latches. Because the serial data signal was inverted by 01316, the data at the outputs of the latches will also be inverted . When the output of,a latch is LO, a "1" will be selected by the common-base transistor connected to the latch output and the associated resistors. During 16-channel operation, all sixteen bits are displayed. During 8-channel operation, the gate of 01484 is held H I, cutting off the readout signals for channels 8 through 15 . During 4-channel operation, the gate of 01484 is H I and the gate of 01436 is HI, cutting off the readout signals for channels 4 through 15 . The Cursor Data readout is separated into groups of 4 or 3 bits each . The grouping of the Cursor Data is set by BYTE SELECT'jumper P1493 (BYTE switch S1493, SN B079999 and below) which controls MOS switches U1494 and U1492C, and U1492D . The MOS switches are electrically closed when the control pin to each switch is H1 (ground) . The MOS switches select the time slots to be used for each Cursor Data bit. Flip-Flop U1410A blanks the Cursor Data readout if the cursor is positioned to the blanked area of the crt display. If the cursor is positioned to a bit which is not displayed on the crt, the sweep gate signal will be LO when the cursor position pulse occurs . With the Data input (pin 2) of U1410A LO, the cursor position position pulse will clock a LO to the Q output (pin 5) of U1410A, turning off 01486 and cutting off 01484, 01452, and 01436. 'The crt display and readout are both blanked during Store mode because no valid information is available at that time . When the store signal from the Trigger circuit is HI, 01497 and 01498 are on, pulling the collector of 01498 HI and cutting off 01484, 01452, 01436, and 01488. If the 7D01 is being used in a four-compartment mainframe, the Aux Z-Axis signal is inhibited when the B-horizontal compartment is selected, or when the A-horizontal compartment is being locked out by the mainframe. If the B-horizontal compartment is being displayed, the output of U610C will be HI, cutting off 01418 and MOS switch U1492B . If the A-horizontal compartment is locked out, the sweep lockout signal will be HI, cutting off 01416 and U 1492B. 3- 1 1



Theory of Operation---7D01 (SN B020000 & up) A holdoff signal to the mainframe is produced by U1410B, 01404, and 01406. The frame pulse toggles the output of U1410B . The output of U1410B is buffered by 01404 and 01406 and connected to the mainframe. POWER SUPPLIES The 7D01 uses the regulated +15, -15, and +5-volt power supplies from the oscilloscope mainframe, and derives the --2 and --4 .8-volt supplies from the +15 and -15-volt power supplies . DC-DC Inverter The DC-DC Inverter converts power from the +15 and --15volt power supplies to a high-frequency (approximately 25 kHz) square wave . This square wave is applied to the primary winding of a stepdown transformer . The outputs of the transformer are full-wave rectified and filtered to provide the -4 .8-volt supply and a regulated --2-volt supply .



The 2.5-kHz drive for the inverter is provided by U918 . The frequency and duty cycle are determined by R918, C918, and R919 . The output of U918 is coupled through R921
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and C921 to the primary winding of T922 . The two secondary windings of T922 are connected to the inverter power transistors, Q926 and Q928 which drive the center-tapped primary winding of inverter transformer T942 .



The four secondary windings of 7942 are connected together to form two center-tapped outputs. The outputs are then full-wave rectified and filtered . The filtered do output from one pair of secondary windings provides the --4.8-volt supply . The filtered do output from the other pair of secondary windings is regulated to --2 volts by Q962, Q964, and 0968 . Overload protection for the -2 and -4 .8-volt supplies is provided by 0903, Q910, and multivibrator U912 . If the -2 or 4.8-volt supply falls toward ground, 0903 or 0910 turns on, turning Q908 off. With Q908 off, multivibrator U912 disables U918 for approximately 1/2 second, then allows it to run for approximately 10 milliseconds . (Under normal load condi tions, the -2 and -4 .8-volt supplies will stabilize in less than 10 milliseconds .) When the loads on the -2 and -4.8-volt supplies are returned to normal, Q903 and Q910 are both off, and 0908 is conducting . With Q908 conducting, multivibrator U912 is disabled and U918 is allowed to run normally .
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This section of the manual contains information for performing preventive maintenance, troubleshooting, and corrective maintenance .



PREVENTIVE MAINTENANCE



Preventive maintenance consists of cleaning, visual inspection, lubrication, etc . Preventive maintenance performed on a regular basis may prevent instrument breakdown and will improve the reliability of the instrument . The severity of the environment to which the instrument is subjected determines the frequency of maintenance . A convenient time to perform preventive maintenance is preceding adjustment of the instrument.



CLEANING The instrument should be cleaned as often as operating conditions require . Accumulation of dirt on components acts as an insulating blanket and prevents efficient heat dissipation which can cause overheating and component breakdown .



Avoid the use of chemical cleaning agents which might damage the plastics used in this instrument. In particular, avoid chemicals that contains benzene, toluene, xylene, acetone, or similar solvents.



Exterior Loose dust accumulated on the front panel can be removed with a soft cloth or small brush . Dirt that remains can be removed with a soft cloth dampened in a mild detergent and water solution . Abrasive cleaners should not be used .



VISUAL INSPECTION The instrument should be inspected occasionally for such defects as broken connections, improperly seated semiconductors, damaged circuit boards, and heat-damaged parts . The corrective procedure for most visible defects is obvious ; however, particular care must be taken if heat-damaged components are found . Overheating usually indicates other trouble in the instrument ; therefore, it is important that the cause of overheating be corrected to prevent recurrence of the damage .



LUBRICATION Generally, there are no components in the instrument that will require lubrication during the life of the instrument .



Toggle Switches These switches are lubricated and sealed prior to leaving the factory, and cannot be repaired . If a switch becomes electrically noisy or otherwise defective, it should be replaced . Part numbers are given in the Replaceable Electrical Parts list for ordering these switches .



Interior



Cam Switches



Dust in the interior of the instrument should be removed occasionally due to its electrical conductivity under highhumidity conditions . The best way to clean the interior is to blow off the accumulated dust with dry, low-pressure air .



In most cases, the factory lubrication of these switches should be adequate for the life of the instrument . The switch contacts are designated to operate dry for the life of the switch .



Remove any dirt which remains with a soft brush or a cloth dampened with a mild detergent and water solution . A cotton-tipped applicator is useful for cleaning in narrow spaces .



If the switch has been disassembled for replacement of switch sub-parts, a lubrication kit containing the necessary lubricating materials and instructions is available through any Tektronix Field Office . Order Tektronix Part 003-034201 . General Electric Versilube ® silicone grease may be applied sparingly so that the lubricant does not get on the contacts . Refer to Figure 4-1 for lubrication instructions .
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SEMICONDUCTOR CHECKS Periodic checks of semiconductors in the instrument are not recommended . The best check of semiconductor performance is actual operation in the instrument. More details on checking semiconductor operation are given under troubleshooting .



Apply lubricant to the drum journals and mating surface in the mounting bearings .



02



Apply lubricant to the wear surface of the index wheel . Apply lubricant to the index roller and roller guide in the front bearing . A thin film should be applied to the inner face of the detent springs if more than one spring is replaced . Ensure that some lubricant is present at the interface between the bearing and retainer clip . (1481-40) 2206-11



Figure 4-1 . Lubrication procedure for a typical cam switch .
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TROUBLESHOOTING The following information is provided to help troubleshoot the instrument . Information contained in other sections of the manual should be used along with the following information to aid in locating the defective component . An understanding of the circuit operation is very helpful in locating troubles, particularly where integrated circuits are used .



TROUBLESHOOTING EQUIPMENT The following equipment, in addition to that listed in the Performance Check and Adjustment section, is useful for troubleshooting the 7D01 Logic Analyzer unit .



ransistor Tester Description . Dynamic-type tester . Purpose : Test semiconductors . Recommended Tektronix types : 576 Curve Tracer, 577/177 Curve Tracer system, 7CT1N Curve Tracer unit and a 7000-series oscilloscope system, or a 5CT1 N Curve -Tracer unit and a 5000-series oscilloscope . Multirneter Description : Voltmeter, 10 megohm input impedance and a range from 0 to at least 50 volts dc ; accuracy, within 0 .1% . Ohmmeter, 0 to 20 megohms . Test probes should be insulated to prevent accidental shorting . Purpose : Check voltage and resistance . Test Oscilloscope Description : Frequency response, do to 100 megahertz minimum ; vertical deflection factor, 5 millivolts to 5 volts/division . A 10X, 10 megohm voltage probe should be used to reduce circuit loading. Purpose : Check operating waveforms . Plug-In Extender Description : Two types of extenders are available . 1 . Flexible Plug-In Extender . Tektronix Part 0670616-00 (two required) . 2 . Rigid Plug-In Extender . 0589-00 (two required) .



Tektronix Part 067-



Purpose : Allows plug-in operation outside the mainframe .



TROUBLESHOOTING TECHNIQUES Troubleshooting Procedure -This troubleshooting procedure is arranged to check the simple trouble possibilities before proceeding with extensive troubleshooting . The first few checks ensure proper connection, operation, and adjustment. If the trouble is not located by these checks, the remaining steps aid in locating the defective component . When the defective component is located, it should be replaced using the replacement procedure given under Corrective Maintenance . 1 . CHECK CONTROL SETTINGS . Incorrect control settings can indicate a trouble that does not exist . If there is any question about the function or operation of any control, see the Operating Instructions section . 2 . CHECK ASSOCIATED EQUIPMENT . Before proceeding with troubleshooting, check that the equipment used with this instrument is operating correctly . Check that the signal is properly connected and that inter-connecting cables are not defective . Also check the power source . If the trouble persists, this instrument is probably at fault. 3 . VISUAL CHECK . Visually check the portion of the instrument in which the trouble is located . Many troubles can be located by visible indications such as unsoldered connections, broken wires, damaged circuit boards, damaged components, etc.



4 . CHECK INS'TRUMEN'T ADJUSTMENT. Check the adjustment of this instrument, or the affected circuit if the trouble appears in one circuit . The apparent trouble may only be a result of misadjustment . Complete adjustment instructions are given in the Performance Check and Adjustment section . 5 . ISOLATE TROUBLE TO A CIRCUIT . To isolate trouble to a circuit, note the trouble symptom . The symptom often identifies the circuit in which the trouble is located . When trouble symptoms appear in more than one



Maintenance--7D01 (SN B020000 & up) circuit, check the affected circuits by taking voltage and waveform readings . Also check for the correct output signals at the front-panel connectors with a test oscilloscope . Incorrect operation of all circuits often indicates trouble in the power supply . Check for correct voltages of the individual supplies . A defective component elsewhere in the instrument can appear as a power-supply trouble and may also affect the operation of other circuits . 6 . CHECK VOLTAGES AND WAVEFORMS . Often the defective component can be located by checking for the correct voltage or waveform in the circuit . Refer to check 9 (Check Power Supplies) . 7 . CHECK INDIVIDUAL COMPONENTS . The following procedures describe methods of checking individual components . Two-lead components that are soldered in place are best checked by first disconnecting one end . This isolates the measurement from the effects of surrounding circuitry .



To avoid component damage, disconnect the power source before removing or replacing semiconductors.



Do not use the ohmmeter on a scale that has high internal current. High currents may damage the diode.



The cathode end of each glass-encased diode is indicated by a stripe, a series of stripes, or a dot . The cathode and anode ends of metal-encased diodes are identified by the diode symbol marked on the case .



Resistors . Check resistors with an ohmmeter . See the Replaceable Electrical Parts list for the tolerance of the resistors used in this instrument . Resistors normally do not need to be replaced unless the measured value varies widely from that specified .



Inductors . Check for open inductors by checking continuity with an ohmmeter . Shorted or partially shorted inductors can usually be found by checking the waveform response when high-frequency signals are passed through the circuit . Partial shorting often reduces high-frequency response (roll off) .



Transistors . A good check of transistor operation is actual performance under operating conditions . A transistor can be effectively checked by substituting a new component or one that has been checked previously . However, be sure that circuit conditions are not such that a replacement transistor might also be damaged . If substitute transistors are not available, use a dynamic tester . Static-type testers are not recommended, since they do not check operation under simulated operating conditions . Integrated Circuits . IC's (integrated circuits) can be checked with a voltmeter, test oscilloscope, or by direct substitution . A good understanding of circuit operation is desirable when troubleshooting circuits using IC's . Use care when checking voltages and waveforms around the IC's so that adjacent leads are not shorted together . A convenient means of clipping a test probe to the 14- and 16-pin IC's is with an IC test clip . This device also serves as an extraction tool . The lead configuration for the semiconductors used in this instrument are shown on a pullout page in the front of the diagrams section . Pin 1 of the IC is indicated by a square pad on the back of the circuit board . Diodes . A diode can be checked for an open or shorted condition by measuring the resistance between terminals with an ohmmeter scale having a low internal source current, such as the R X 1 K scale . The resistance should be very high in one direction and very low when the meter leads are reversed .
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Capacitors . A leaky or shorted capacitor can usually be detected by checking resistance with an ohmmeter on the highest scale . Do not exceed the voltage rating of the capacitor . The resistance reading should be high after initial charge of the capacitor . An open capacitor can best be detected with a capacitance meter or by checking if the capacitor passes ac signals .



8 . REPAIR AND ADJUST . If any defective parts are located, follow the replacement procedures given in Corrective Maintenance . Be sure to check the performance of any circuit that has been repaired or had any electrical components replaced .



9 . CHECK POWER SUPPLIES . If incorrect operation of the power supply is suspected, perform the following checks in the order listed .



To avoid equipment damage, disconnect the power source before performing the cable continuity check.
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Maintenance-7001 (SN B020000 & up) Cable Continuity Check. Connect the leads of an ohmmeter between the following test points to determine the interconnecting cable do continuity (set the ohmmeter sensitivity on the R X 1 scale) .



a. Check for do continuity from pins 1 and 2 of P933 on the Power Supply board to the +15 V test point on the Interface board . See Figure 4-2 forcircuit board locations.



NOTE



Use a do voltmeter with 0. 1% accuracy to check each supply voltage, and check ripple with a test oscilloscope. Voltages are measured between the power supply test points and chassis ground. Check that each power supply voltage is within the range given in Table 4-1. The mainframe provides the +15, -15, and +5 volt supplies. The other two supply voltages (-2 V and -4 .8 V) are generated within the 7001.



b. Check for do continuity from pins 3 and 4 of P933 of the Power Supply board to the -15 V test point on the Interface board . See Figure4-2 forcircuit board locations.



Operating Voltages Check. Connect the 71301 Logic Analyzer to the mainframe via two plug-in extenders, and apply power. Load the power supply as follows:



a . Connect the probe(s) to the 7001 front-panel connectors .



b. Set the RECORD control fully clockwise (detent) into the - position .



c. Press the MANUAL TRIGGER button ; a display should appear on the mainframe crt.



Figure 4-3 . Power supply +5 volt test point location .



TABLE 4-1 Power Supply Tolerances'



Mainframe 7001



Power Supply



Test Point



Output Voltage Range



+15 V



TP 982



Approx . +15 V



-15 V



TP 986



+5 V



See Fig. 4-3



Approx . -15 V



-2 V



TP 968



-1 .9 to -2 .1 V



-4 .8 V



'Checked under full load (refer to text).



TP 948



Approximate Ripple Peak-to-Peak



Test Point Location Interface Board



Approx . +5 V



-4 .8 to -4 .925 V



50 mV 100 mV



Power Supply Board
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CORRECTIVE MAINTENANCE Corrective maintenance consists of component replacement and instrument repair . Special techniques required to replace components in this instrument are given here .



OBTAINING REPLACEMENT" PARTS All electrical and mechanical part replacements can be obtained through your Tektronix Field Office or representative . However, many of the standard electronic components can be obtained locally in less time than is required to order them from Tektronix, Inc . Before purchasing or ordering replacement parts, check the parts list for value, tolerance, rating, and description .



NOTE When selec ting replacemen t parts, i t is importan t to remember that the physical size and shape of a component may affect its performance in the instrument, particularly athigh frequencies. All parts should be direct replacements unless it is known that a different component will not adversely affect instrument performance . Some parts are manufactured or selected by Tektronix, Inc . t o satisfy particular requirements, or are manufactured for Tektronix, Inc . t o our specifications . Most of the mechanical parts used in this instrument have been manufactured by Tektronix, Inc . To determine the manufacturer of parts, refer to parts list, Cross Index Mfg . Code Number to Manufacturer .



When ordering replacement parts from Tektronix, Inc ., include the following information : 1 . Instrument type . 2 . Instrument serial number . 3 . A description of the part (if electrical, include circuit number) . 4 . Tektronix part number . WARNING To avoid electrical shock, disconnect the instrument from the power source before soldering.



SOLDERING TECHNIQUES The reliability and accuracy of this instrument can be maintained only if proper soldering techniques are used when repairing or replacing parts . General soldering techniques,



which apply to maintenance of any precision electronic equipment, should be used when working on this instrument . Use only 60/40 rosin-core, electronic-grade solder . The choice of soldering iron is determined by the repair to be made . When soldering on circuit boards, use a 15- to 25-watt pencil-type soldering iron with a 1/8-inch wide, wedge-shaped tip. Keep the tip properly tinned for best heat transfer to the solder joint . A higher wattage soldering iron may separate the wiring from the base material . Avoid excessive heat ; apply only enough heat to remove the component or to make a good solder joint . Also, apply only enough solder to make a firm solder joint ; do not apply too much solder .



The Word Recognizer, Memory, Output, and Cursor circuit boards in this instrument are multilayer type boards with a conductive path (s) laminated between the top and bottom board layers. All soldering on these boards should be done with extreme care to prevent breaking the connections to the centerconductor(s); only experienced maintenance personnel should attempt repair of these boards.



For metal terminals, (e .g ., coaxial connector ground lug, etc .) a higher wattage-rating soldering iron may be required . Match the soldering iron to the work being done . For example, if the component is connected to the chassis or other large heat-radiating surface, it will require a 40-watt or larger soldering iron .



The following technique should be used to replace a component on a circuit board :



1 . Grip the component lead with long-nose pliers . 'Touch the soldering iron to the lead at the solder connection . Do not lay the iron directly on the board, as it may damage the board .



2 . When the solder begins to melt, gently pull the lead out . If unable to pull the lead without using force, try removing the other end of the component as it may be more easily removed .
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Maintenance-7D01 (SN B020000 & up) NOTE The reason that some component leads seem troublesome to remove is due to a bend placed on each lead during the manufacturing process. The purpose of the bent leads is to hold the component in place during a flow soldering manufacturing process that solders all components atone time. If a component lead is extremely difficult to remove, it may be helpful to straighten the leads on the back side of the board with a small screwdriver or pliers while heating the soldered connection . Desolder the component from the circuit board using heat on the component lead so that the solder will stay behind on the board . If it is desired to remove solder from a circuit board hole for easier installation of a new component, a solder-removing wick should be used for this purpose . 3 . Bend the leads of the new component to fit the holes in the board . If the component is replaced while the board is mounted in the instrument, cut the leads so they will just protrude through the board . Insert the leads into the holes in the board so the component is firmly seated against the board (or as positioned originally) . If it does not seat properly, heat the solder and gently press the component into place .



A 1/4" SCREW



4 . Touch the iron to the connection and apply a small amount of solder to make a firm solder joint . To protect heat-sensitive components, hold the lead between the component body and the solder joint with a pair of long-nose pliers or other heat sink . 5 . Clip the excess lead that protrudes through the board (if not clipped in step 3) . 6 . Clean the area around the solder connection with a fluxremover solvent . Be careful not to remove information printed on the board .



COMPONENT REMOVAL AND REPLACEMENT WARNING To avoid electrical shock, disconnect the instrument from the power source before replacing components.



The exploded-view drawing associated with the Replaceable Mechanical Parts list may be helpful in the removal or disassembly of individual components or subassemblies . Component locations and circuit board locations are shown in the Diagrams and Circuit Board Illustrations section .



B 5/16" SCREW



C 5/16" SCREW



E 7/16" SCREW W/NUT



D 7/16" SCREW
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Figure 4-4- Locations of securing screws on the Memory circuit board . 4-8
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Circuit Boards



3. Note colors of all multi-pin connectors and P number to which each connects . Note wire color on single-conductor shielded cables and connector to which each is connected.



If a circuit board is damaged beyond repair, replace the entire board assembly . Part numbers are given in the Replaceable Electrical Parts list for completely wired boards .



4. Disconnect all cables that terminate on Memory circuit board.



A7 CLOCK QUALIFIER CIRCUIT BOARD (SN B8086085 and up). To remove the circuit board:



5 . Remove 5 screws (A, B, C, D and E on Fig . 4-4) from Memory circuit board. Two delay lines will now come loose from Memory board.



1 . Disconnect the 5-wire and 6-wire multi-pin connectors from the cirucit board.



6. Remove board by pulling away from, and toward rear of instrument .



2. Remove 2 screws from frame rail (located on top of the rail). 3 . Remove the board by pulling away from the instrument .



7. Reverse order or removal to complete circuit board replacement. Refer to Figure 4-5 for multi-pin connector and P number orientation .



4. Reverse order of removal to replace circuit board.



A5 INTERCONNECT CIRCUIT BOARD. To remove the circuit board:



A2 MEMORY CIRCUIT BOARD. To remove the circuit board :



1 . Note color of all multi-pin connectors and P number to which each connects .



1 . Remove the CLOCK QUALIFIER (SN B086085 and up) circuit board as previously outlined .



2. Disconnect all cable connectors that terminate on Interconnect circuit board .



2. If the MEMORY circuit board is to be replaced, note color and position of the 5 wires soldered to the board from P1502 on the CLOCK QUALIFIER circuit board . Remove the 5 wires and solder onto the new MEMORY circuit board.



3 . Remove 4 screws (B, C, D, and E on Fig. 4-4) from Memory circuit board . 4. Disconnect P530 from Memory circuit board.



Figure 4-5. Multi-pin connector and P number orientation for the Memory circuit board.



REV oc- r 1982
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Maintenance-7D01 (SN B020000 & up) 6. Move Memory circuit board away from frame to allow clearance for Interconnect circuit board removal . Carefully remove Interconnect circuit board from bottom of instrument . 7. Note color and position of the 4 wires soldered to Interconnect circuit board. 8. Unsolder and remove the 4 wires. 9. Reverse order of removal to complete circuit board replacement. A3 OUTPUT CIRCUIT BOARD. To remove the circuit board : 1.



Figure 4-6. Locations of securing screws on the Interface circuit board. 5. Remove 4 screws (A, B, C, and D on Fig. 4-6) securing Interface circuit board and plug-in connector from rear panel .



Remove knob from SAMPLE INTERVAL switch .



2. Note color of all multi-pin connectors and P number to which each connects . Note wire color on single-conductor shielded cables and connector to which each is connected. 3. Disconnect all cables that terminate on Output circuit board . 4. Remove 4 screws (A, B, C, and D on Fig. 4-7) .



Figure 4-7. Locations of securing screws on the Output circuit board. 4- 1 0



Maintenance-7D01 (SN B020000 & up) 6 . Reverse order of removal to complete circuit board replacement. A6 POWER SUPPLY CIRCUIT BOARD . To remove the circuit board : 1.



Remove Output circuit board as previously outlined .



2 . Remove 5, screws (A, B, C, D, and E on Fig . 4-8) in order listed . 3 . Remove the 4 screws with hex head nuts which secure power supply plug-in connector to rear panel . 4 . Note color of all multi-pin connectors and P number to which each connects . 5 . Pull Power Supply circuit board (with plug-in connector attached) away from instrument far enough to disconnect all cables that terminate on board . 6 . To replace Power Supply circuit board, reverse order of removal . A4 CURSOR CIRCUIT BOARD . board : Figure 4-8 . Locations of securing screws and shield on the Power Supply circuit board . 5 . Lift rear of board away from side, and pull straight toward rear of instrument until SAMPLE INTERVAL switch shaft is clear of front panel .



To remove the circuit



1 . Note color of all multi-pin connectors and P number to which each connects . 2 . Disconnect all cables that terminate on Cursor circuit board . 3 . Remove 2 flat-head screws (A and B, Fig. 4-9) which secure Cursor circuit board to rear panel .



D SQUARE STANDOFF SPACER (BETWEEN THE CURSOR AND MEMORY CIRCUIT BOARDS)



SECURING SCREWS A AND B LOCATED ON REAR PANEL



C HEXAGONAL STANDOFF SPACER (BETWEEN THE CURSOR AND OUTPUT CIRCUIT BOARDS) 2206-20



Figure 4-9 . Locations of securing screws on the Cursor circuit board . 4- 1 1



Maintenance-71301 (SN B020000 & up) 4 . Remove 1 screw (C, Fig . 4-9) that secures Output board to hexagonal standoff spacer . 5 . Remove 2 screws (D, Fig . 4-9) that secures Memory board and frame rail to square standoff spacer . 6 . Push Cursor circuit board downward from instrument top far enough to remove screw and hexagonal standoff spacer from board . 7 . Remove Cursor circuit board up through top of instrument . 8 . To replace Cursor circuit board, reverse order of removal . A1 WORD RECOGNIZER CIRCUIT BOARD . To remove the circuit board : 1 . Note color of all multi-pin connectors and P number to which each connects . 2 . Disconnect all cables that terminate on Word Recognizer circuit board . Wires that are soldered directly to controls can be traced and multi-pin connectors removed at opposite end . 3 . Remove all front-panel knobs from control-switch shafts . Pull on small, gray, center knob to remove (no set screw) .



11 . Reverse order of removal to complete circuit board replacement . Switches Several types of switches are used in this instrument . Contact alignment and spacing is critical to the operation of the cam switch . Therefore, a defective cam switch should be replaced as a unit or repaired only by personnel experienced with these types of switches . Your local Tektronix Field Office or representative can provide additional repair information . The following special maintenance information is provided for switch replacement. CAM SWITCH . The cam switch used in this instrument consists of a rotating cam which mates with contacts on the adjacent circuit board . These contacts are activated by lobes on the cams as the switch is rotated . A cam switch can be disassembled for inspection, cleaning, repair, or replacement (see CAUTION below) ; however, it is recommended that the switch be removed and replaced as a unit .



Repair of a cam switch should be undertaken only by experienced maintenance personnel. Switch alignment and contact spacing must be carefully maintained for proper operation . A cam switch repair kit is available (Tektronix part 040-0541-00) which contains special alignment tools for use in repairing or replacing the switch contacts. For information or assistance on maintenance of cam switches, contact your local Tektronix Field Office or represen to tive.



4 . Remove securing nuts with washers from RECORD and FILTER control shaft bushings . 5 . Disengage the 71301 release latch spring from frame rail . 6 . Loosen and remove front panel by gently prying it away from sub panel with small screwdriver . 7 . Remove 8 screws which secure front sub panel to frame rails (2 screws in each corner) . 8 . Pull sub panel with attached Word Recognizer circuit board away from instrument. 9 . Remove 4 hex nuts (A, B, C, and D, Fig . 4-10) and 2 flat head screws (E and F, Fig . 4-10) from front sub panel . 10. Remove Word Recognizer circuit board by pulling it directly away from sub panel .
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Figure 4-10 . Locations of hex nuts and screws on front sub panel which secure the Word Recognizer circuit board .



Maintenance--7D01 (SN B020000 & up) Use the following procedure to remove and replace a cam switch :



2.



Remove four screws that secure switch to circuit board .



An extracting tool should be used to remove the 14- and 16-pin integrated circuits to prevent damage to the pins . This tool is available from Tektronix, Inc . Order Tektronix Part 003-0619-00 . If an extracting tool is not available when removing one of these integrated circuits, pull slowly and evenly on both ends of the device . Try to avoid having one end of the integrated circuit disengage from the socket before the other, as the pins may be damaged .



3.



Remove cam-switch assembly from board .



Interconnecting Pins



1 . Remove Output circuit board following instructions given previously .



To replace the cam switch, reverse the order of removal .



TOGGLE SWITCHES . Most of the toggle switches in this instrument are soldered to the Word Recognizer circuit board . To replace a toggle switch, remove the Word Recognizer circuit board following instructions given previously . Refer to the Corrective Maintenance portion of this section for special instructions in soldering on multilayer type circuit boards .



Semiconductors Semiconductors should not be replaced unless actually defective . If removed from their sockets during routine maintenance, return them to their original sockets . Unnecessary replacement of semiconductors may affect the adjustment of this instrument . When semiconductors are replaced, check the operation of the part of the instrument which may be affected .



To avoid component damage, power must be turned off before removing or replacing semiconductors.



Replacement devices should be of the original type or a direct replacement . The lead configurations of the semiconductor devices used in this instrument are shown in the Diagrams and Circuit Board Illustrations section . When replacing, check the manufacturer's basing diagram for correct basing . Semiconductors which have heat radiators use silicone grease to increase heat transfer . Replace the silicone grease when replacing these semiconductors .



Handle silicone grease with care. Avoid getting silicone grease in eyes. Wash hands thoroughly after use.



Two methods of interconnection are used to connect the circuit boards with other boards and components . When the interconnection is made with a coaxial cable, a special endlead connector plugs into a socket on the board . When the interconnection is made with a wire lead, an end-lead connector is used which mates with an interconnecting pin soldered into the board . The following information provides the removal and replacement procedure for the various types of interconnecting methods :



COAXIAL-TYPE END-LEAD CONNECTORS . Replacement of the coaxial-type end-lead connectors requires special tools and techniques ; only experienced maintenance personnel should attempt to remove and replace these connectors . It is recommended that the cable be replaced as a unit . For cable part numbers, see the Replaceable Mechanical Parts list . An alternative solution is to refer the replacement of the defective connector to your local Tektronix Field Office or representative .



END-LEAD PIN CONNECTORS . The pin connectors used to connect the wires to the interconnecting pins areclamped to the ends of the associated leads . To remove and replace damaged end-lead pin connectors, remove the old pin connector from the end of the lead and clamp the replacement connector to the lead .



Some of the pin connectors are grouped together and mounted in a plastic holder ; the overall result is that these connectors are removed and installed as a multi-pin connector . The first end-lead pin (pin number 1) is soldered to a square pad to provide correct orientation of the multi-pin connector . Be sure the arrow on the multi-pin connector is aligned with this square pad when the connector is replaced . If the individual end-lead pin connectors are removed from the plastic holder, note the color of the individual wires for replacement.



CIRCUIT-BOARD PINS . A circuit-board pin replacement kit including the necessary tools, instructions, and replacement pins is available from Tektronix, Inc. Order Tektronix Part 040-0542-00 . Replacement of circuit-board pins on multi-layer boards is not recommended ; refer such repairs to your local Tektronix Field Office or representative .
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Only experienced service personnel should replace circuit-board pins on multi-layer boards. Therefore, refer repairs of the Word Recognizer, Memory, Output, and Cursor circuit boards to your local Tektronix Field Office or representative. To replace a damaged pin which is mounted on a singlelayer circuit board, first disconnect any pin connectors . Then (using Soldering Techniques given earlier in this section), unsolder the damaged pin and pull it from the board with a pair of pliers, leaving the ferrule in the hole, if possible (see Fig . 4-11 ) . If the ferrule remains in the circuit board, remove the spare ferrule from the replacement pin and press the new pin into the hole in the circuit board . If the ferrule is removed with the damaged pin, clean out the hole using a solder-removing wick and a scribe . Then press the replacement pin with attached spare ferrule into the hole . Position the replacement pin in the same manner as the old pin . Solder the pin to the circuit board on each side of the board . If the old pin was bent at an angle to mate with a connector, carefully bend the new pin to the same angle . Replace the pin connector .



Sample Interval Indicator Incandescent Bulb and TRIG'D LED Lights are mounted on the sub-panel using a plastic sleeve . Unsolder the lead wires and pull the bulb out of the sleeve from the rear of the sub-panel .



ADJUSTMENT AFTER REPAIR After any electrical component has been replaced, the adjustment of that particular circuit should be checked, as well as other closely related circuits . See Section 5 for a complete adjustment procedure .



PROPER PLACEMENT OF FERRULES IN CIRCUIT BOARD
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Figure 4-11 . Exploded view of circuit-board pin and ferrule .
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TEST EQUIPMENT REQUIRED



Adjustment Interval



The test equipment listed in Table 5-1 is required for a complete performance check and adjustment of this instrument . Detailed operating instructions for test equipment are omitted in this procedure. Refer to the test equipment instruction manual if more information is needed .



Tektronix Field Service



Special fixtures are used only where they facilitate instrument adjustment . These fixtures are available from Tektronix, Inc. Order by part number from Tektronix Field Offices or representatives .



To maintain instrument accuracy, check the performance of the 7D01 every 1000 hours of operation, or every six months if used infrequently . Before complete adjustment, thoroughly clean and inspect this instrument as outlined in section 4, Maintenance.



Tektronix Field Service Centers and the Factory Service Center provide instrument repair and adjustment services . Contact your Tektronix Field Office or representative for further information .



Using This Procedure



This Performance Check and Adjustment procedure can be used either for complete adjustment or as a check of instrument performance. Completion of each step in the procedure ensures that the instrument is correctly adjusted and operating within specified limits . Instrument performance only can be checked by omitting the last step (adjustment step) in the procedure. A check mark (-\/) preceding a CHECK indicates that the limit given is a performance requirement as listed under Specification in section 1, General Information .



The test equipment listed in the Examples of Applicable Test Equipment column, Table 5-1, is required to check and adjust this instrument . The Performance Check and Adjustment procedure is based on the first item of equipment given as an example. If other equipment is substituted, control settings or setups may need to be altered. If the exact item of equipment given as an example is not available, refer to the Minimum Specifications column to determine if other equipment may be substituted, then check the Purpose column . If you determine that your measurement requirements will not be affected, the item and corresponding step(s) can be deleted.



TABLE 5-1 Test Equipment Description



Examples of Applicable Test Equipment



Minimum Specifications



1 . Test oscilloscope system



Tektronix 7000-series, 4-compartment mainframe with crt readout . Bandwidth, at least 200 MHz ; fastest calibrated sweep rate, to at least 2 ns/div .



Set input pulse width and provide display for 7D01 .



a. 'TEKTRONIX 7704A Oscilloscope System with 7A19 Amplifier unit and 71380 Time Base unit.



2. DC voltmeter



Range, ±2 V to ±15 V; accuracy, within 1% .



Check threshold voltage.



a. TEKTRONIX DM 502 Digital Multi-Meter.' b. TEKTRONIX 7D13 Digital Multi-Meter .z



3. Pulse generator



Pulse duration, 10 ns to 300 ns ; pulse period, 20 ns to 1 ps ; output amplitude, 0 V do to 3 V dc ; rise time, 2 ns or less .



'Used with TM 500-series power module. 2 Used in 7000-series oscilloscope mainframe.



Check Minimum Data and External Clock Pulse Widths .



a. TEKTRONIX PG 502 250 MHz Pulse Generator.'



Performance Check and Adjustment-7D01 (SN B020000 & up) TABLE 5-1 (CONT.) Test Equipment Descri ption 4. Plug-in extender 3 (2 required)



Minimum Specifications Fits Tektronix 7000-series plug-in units.



5. 50-ohm BNC cable



7. BNC-to-binding post adapter



Connectors : BNC male to dual binding post .



8. Screwdriver



3-inch shaft, 3/32-inch bit.



3 Used
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Purpose



Examples of Applicable Test Equipment



Provides access to internal adjustments .



a. Tektronix part 0670616-00 Calibration Fixture.



Connects pulse generator to test oscilloscope amplifier unit for measuring pulse width.



a. Tektronix part 012-007600 .



Connects cable to amplifier unit and probe.



a. Tektronix part 103-003000 .



Connects probe leads to



a. Tektronix part 103-003500 .



I Pulse Generator signal . I Adjust Variable Threshold and internal adjustments .



for calibration only ; NOT used for performance check .
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PRELIMINARY PROOE URE (SN 8088085 - UP)



CLOCK QUALIFIER . . . . . . Off HORIZ POS . . . . . . . . Midrange MAG . . . . . . . . X1



NOTE The performance of this instrument can be checked at any ambient temperature from 0° to 40°C unless otherwise stated. Adjustments must be performed at an ambient temperature between +-20° and 30° for specified accuracy. 1 . Before installing the 71301 in the test oscilloscope system, check the Cursor Byte selection jumper, P1493 . It should be in the 4-bit position (see Fig . 2-3) .I 2 . Install the 71301 in center two plug-in compartments, right vertical and A horizontal, of test oscilloscope system . 3 . Press the appropriate Mode switches for the compartments used by the 71301 . 4. Connect a P6451 Data Acquisition Probe to top DataInput Connector (Channels 0-7 and External Clock) . 5.



Set the 71301 front-panel controls as follows : VERT POS . . . . . . . . Midrange MAG . . . . . . . . X1 RECORD DISPLAY TIME . . . . . . . . . - (fully clockwise detent)



REV A JUN 1980



C,,



THRESHOLD VOLTAGE . . . . . .TTL EXTCLOCK POLARITY SAM PLE INTERVAL



. . . . . . 1 /is



DATA CHANNELS



. . . . .0-3



DATA POSITION . . CENTER TRIG SOURCE EXr TRIG POLARITY



. . . CH 0



. . . . . ..



WORD RECOGNIZER W .R . MODE FILTER . . . . CH 0-15 . . . EXTERNAL QUALIFIER . . . PROBE QUALIFIER . . .



. . . ASYNC . . . MIN . . . X (center) . . . X (center) . . . X (center)



6 . Apply power to test equipment and allow at least 30 minutes warm-up time before continuing this procedure . 7 . This completes the preliminary procedure .
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PRELIMINARY PROCEDURE (SN 8086084 - below) NOTE The performance of this instrument can be checked at any ambient temperature from 0° to +40 ° C unless otherwise stated. Adjust ments must beperformed atanambient temperature between +20° and +30° C for specified accuracy. 1 . Install 71301 in center two plug-in compartments (right vertical and A horizontal) of test oscilloscope system . 2. Connect a P6451 Data Acquisition Probe to top DataInput Connector (Channels 0-7 and External Clock) . 3. Set 71301 front-panel controls as follows : VERT POS . . . . . . . . .Midrange



(fully clockwise detent)



CURSOR BYTE . . . . . . . .4 BIT



HORIZ POS . . . . . . . . . Midrange THRESHOLD VOLTAGE . . . . . . . TTL
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TRIG SOURCE . . . . CH 0 EXT TRIG POLARITY . . . . . .



s



WORD RECOGNIZER W.R . MODE . . . ASYNC FILTER . . . . . .MIN



CH 0 through 15 . . . . . . . . . . X (center) EXTERNAL QUALIFIER . . .X (center) PROBE QUALIFIER . . .X (center)



5. Connect 50-ohm BNC cable from amplifier unit input connector to BNC "°T" adapter.



7 . Apply power to test equipment and allow at least 15 minutes warm-up time before continuing this procedure.



EXT CLOCK POLARITY . . . . . . _r



rf



DATA POSITION . . . . . . .CENTER



6. Connect BNC "T" adapter to pulse generator output and to BNC-to-dual binding post adapter.



MAG . . . . . . . .X1



1-) 0



DATA CHANNELS . . . . . .0-3



4. Install amplifier unit and time-base unit in left vertical and B horizontal compartments, respectively .



MAG . . . . . . . .X1



RECORD DISPLAY TIME . . . . . . . .



SAMPLE INTERVAL . . . . . . 1 ps



-'If



zoo M



Performance Check and Adjustment-71701 (SN B020000 & up) PERFOr,".". ."4NCE CHECK 1 . CHECK DISPLAY (SN B086085 - Up) a. Press RECORD MANUAL RESET and MANUAL TRIGGER push-button switches (in that order) toobtain display . b. Adjust test oscilloscope intensity and focus controls as desired . ~/ c. CHECK--That displayed traces are between 7 .5 and 10 divisions long with HORIZ MAG control in X1 position . d. Change HORIZ MAG control to X10 position (fully clockwise) . N/ e. CH ECK--That ends of displayed traces can be positioned on screen with HORIZ POS control. f. Change HORIZ MAG control back to X1 position . ~/ g. CHECK--That horizontal position of displayed traces does not move more than one division when the DATA CHANNELS switch is changed to 0-15 position . ~/ h . CHECK-With DATA CHANNELS switch in 0-15 position, that display contains 16 traces divided into four groups of four traces each . i. Change VERT MAG control to X5 position (fully clockwise) . ~/ j. CHECK---That any of the 16 displayed traces can be positioned on screen with the VERT POS control .



AND A



JUST" 1 PROCErIt



q. Install the 7D01 in the center two compartments of the test oscilloscope system and apply power. r. Repeat part a. s. Change DATA CHANNELS to 0-15 . t. CHECK---That the Cursor Data readout displays 16 zeros i n four groups of three bits each and one group of four bits . u. Repeat part n . v. Change the internal Cursor Byte selection jumper, P1493, to the 4-bit position (see Fig. 2-3) . w. Change DATA CHANNELS to 0-3 position . x. repeat part q. y. CHECK---That the Trigger intensified zone is approximately centered on the displayed traces . z. Change the DATA POSITION switch to POST TRIG . aa . CHECK----That the Trigger intensified zone moves toward the left end of the displayed traces . ab . Change the DATA POSITION switch to PRE TRIG . ac . CHECK---That the Trigger intensified zone moves toward the right end of the displayed traces. ad. Change the DATA POSITION switch back to CENTER .



k. Change VERT MAG control back to X1 position (fully counterclockwise) . ~/ I . CHECK---That Cursor intensified zone can be positioned to any bit of the displayed traces with the CURSOR COARSE and FINE POS controls in 16-bit increments (COARSE) and 1-bit increments (FINE POS) as displayed by the Cursor Position readout (top of crt) . ~/ m. CHECK--That Cursor Data readout (bottom of crt) displays sixteen O's in four groups of four digits each . n. Turn off the power for the test oscilloscope system and remove the 7D01 . o. Change the internal Cursor Byte selection jumper, P1493, to the 3-bit position (see Fig. 2-3) . p. Set DATA CHANNELS to 0-3.



-/ 1A . CHECK DISPLAY (SN B086084 - below) NOTE (SN B086085 - Below) T'o set pulse generator output, set test oscilloscope vertical and horizontal mode to display amplifier unit and time-base unit. Set pulse generator as specified and switch test oscilloscope back to display 7D01 .



Performance Requirement check; see introductory information . REV A JUN 1980
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Performance Check and Adjustment---7D01 (SN B020000 & up) a. Press RECORD MANUAL RESET and MANUAL TRIGGER push-button switches (in that order) toobtain display. b. Adjust test oscilloscope intensity and focus controls as desired.



_V/



c. CHECK-That displayed traces are between 7.5 and 10 divisions long with HORIZ MAG control in X1 position . d. Change HORIZ MAG control to X10 position (fully clockwise) .



V e.



CHECK-That ends of displayed traces can be positioned on screen with HORIZ POS control . f . Change HORIZ MAG control back to X1 position . g . CHECK--That horizontal position of displayed traces does not move more than one division when the DATA CHANNELS switch is changed to 0-15 position .



~/ h . CHECK-With DATA CHANNELS switch in 0-15 position, that display contains 16 traces divided into four groups of four traces each . i . Change VERT MAG control to X5 position (fully clockwise) .



~/ m . CHECK-That Cursor Data readout (bottom of crt) displays sixteen 0's in four groups of four digits each . n. Change CURSOR BYTE switch to 3 BIT position . N/ o. CHECK---That Cursor Data readout displays sixteen 0's in five groups (one 4-bit group and four 3-bit groups) . p. Change CURSOR BYTE switch back to 4 BIT position . q. Change DATA CHANNELS switch back to 0-3 position . I/ r. CHECK-That Trigger intensified zone is approximately centered on the displayed traces . s. Change DATA POSITION switch to POST TRIG . ~/ t. CHECK-That Trigger intensified zone moves toward the left end of the displayed traces . u. Change DATA POSITION switch to PRE TRIG . r/ v. CHECK-That Trigger intensified zone moves toward



the right end of the displayed traces .



w . Change DATA POSITION switch back to CENTER .



j. CHECK-That any of the 16 displayed traces can be positioned on screen with the VERT POS control . k. Change VERT MAG control back to X1 position (fully counterclockwise) . ~/ I . CHECK---That Cursor intensified zone can be positioned to any bit of the displayed traces with the CURSOR COARSE and FINE POS controls in 16-bit increments (COARSE) and 1-bit increments (FINE POS) as displayed by the Cursor Position readout (top of crt) .



-\/ 2. CHECK THRESHOLD VOLTAGE



a . Connect do voltmeter between THRESHOLD VOLTAGE MONITOR pin jack and chassis ground .



~/ b. CHECK--That Threshold Voltage can be adjusted from -12 V or less to at least +12 V with VAR screwdriver adjustment . c. Disconnect do voltmeter from 7D01 .



Performance Requirement check; see introductory information .
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Performance Check and Adjustment--7D01 (SN B020000 & up) ,\/ 3. CHECK MINIMUM EXTERNAL CLOCK PULSE WIDTH a. Install the vertical amplifier and horizontal time-base plug-ins in the Left Vert and B Horiz compartments respectively .



m. Set the pulse generator for output waveform as follows: COMP . . . . . LO Level . . . . HI Level . . . . LO Level Pulse Duration . . . . Pulse Period . . Back Term . . .



b. Connect a 5051BNC cable from the vertical amplifier INPUT connector to a BNC "T" adapter. c. Connect the BNC "T" adapter to the pulse generator OUTPUT connector. d . Connect a BNC-to-dual binding post adapter to the other side of the BNC "T" adapter. e . Set the pulse generator for output waveform as follows: LO Level . . . HI Level . . . HI Level Pulse Duration . . . Pulse Period . Back Term . . EXT CLOCK ,P



n. Repeat parts i. through k., substitute part m. for part e. o. Change EXT CLOCK POLARITY switch to .f position . -/ 4 . CHECK MINIMUM SAMPLE INTERVAL



LO Level . . . . . . . .0.0 V



. . . . 10 ns . . . . 1 .0 us . . . . . Out ARITY _J- _



HI Level . . . . . . . .at least +2 .0 V HI Level Pulse Duration . . . . . . . . 5 ps



Pulse Period . . . . . . 10 ps



(fn



NO E



. . . 10 ns . . . 1 .0 us . . . . Out



a. Set pulse generator for output waveform as follows:



. . . . 0.0 V . . . 4-2.0 V



/V`' i"67 '/.



. . . . . IN . . . 0 .0 V . . +2 .0 V



BACK -TERM . . . . . In



C



7o set the pulse generator output, set the test oscilloscope Vertical and Horizontal Mode switches to display the vertical and horizontal plug-ins . Set the pulse generator as specified, switch the test oscilloscope system to display the 7D01 signals. f. Connect the C probe lead (External Clock) to pulse generator output, the CH 0 probe lead to the test oscilloscope 4 volt, 1khz output, and the GND probe lead to ground . g . Change RECORD DISPLAY TIME control tols position (fully counterclockwise) and SAMPLE INTERVAL switch to EXT position . h. Adjust 7D01 VERT and HORIZ controls as desired. i . CHECK-For stable display of CH 0 signal with the rising edge of the CH 0 signal centered on the trace. (Adjust pulse amplitude if necessary.) j . Change DATA CHANNELS switch to 0-7 and repeat parts e. and i.



k. Change DATA CHANNELS switch to 0-15 and repeat parts e. and i ., except adjust the Pulse Duration for 20 ns . I. Change EXT CLOCK POLARITY switch to Jf- position and change DATA CHANNELS switch to 0-3.



b. Disconnect CH 0 probe lead from test oscilloscope calibrator and connect to pulse generator output . c. Disconnect C probe lead from pulse generator output . d . Change SAMPLE INTERVAL switch to 10 ns position . e. Change DATA CHANNELS switch to 0-3 position . ~/ f. CHECK.--For stable display of CH 0 signal . (Adjust pulse amplitude if necessary.) g. Change DATA CHANNELS switch to 0-7 . h.



Change SAMPLE INTERVAL switch to 20 ns .



~/ i. Repeat part f. j . Change DATA CHANNELS switch to 0-15 . k . Change SAMPLE INTERVAL switch to 50 ns .



V I. Repeat part f. (Disregard any noise on channels 8-15) .



\/Performance Requirement check; see introductory information .



REV OCT 1982



5-7



Performance Check and Adjustment-71301 (SN B020000 & up) ~/ 5. CHECK MINIMUM DATA PULSE WIDTH



V k. Repeat part g.



a. Set pulse generator for output waveform as follows: I . Change pulse generator pulse duration to 20 ns .



LO Level . . . . . . . .0.0 V H I Level . . . . . . . .at least +2 .0 V



m. Change WORD RECOGNIZER CH 4 through CH 7 switches to HI .



HI Level Pulse Duration . . . . . . . . 15 ns Pulse Period . . . . . . 10ps BACK TERM . . . . . Out



~/ n . Repeat part g.



b. Change SAMPLE INTERVAL switch to 10 ns . o. Change WORD RECOGNIZER CH 0 through CH 7 switches to X.



c. Change DATA CHANNELS switch to 0-3.



p. Disconnect P6451 probe from top Data-Input Connector (Channels 0-7 and External Clock) and connect to bottom Data-Input Connector (Channels 8-15 and Probe Qualifier) .



~/ d . CHECK--For at least one HI pulse stored on CH 0 display. \/ 6. CHECK MINIMUM TRIGGER PULSE WIDTH



cl . Change WORD RECOGNIZER CH 8 through CH 15



a . Change TRIGGER SOURCE switch to EXT position . b. Disconnect 50-ohm cable from amplifier unit input and connect to 71301 EXT TRIG/QUALIFIER INPUT. V c. CHECK-That TRIG'D light is on and remains on .



switches to H I .



N/ r. Repeat part g.



~/ 7. CHECK WORD RECOGNIZER FILTER a. Change pulse generator pulse duration to 300 ns.



d . Disconnect 50-ohm cable from EXT TRIG/QUALIFIER INPUT and reconnect to amplifier unit input.



w



b. Rotate WORD RECOGNIZER FILTER control to X300 ns (fully clockwise) .



e. Change pulse generator pulse duration to 10 ns . H'}



.



~:



~r Q



A



AF c-,



f. Change TRIGGER SOURCE switch to W.R . and WORD RECOGNIZER CH 0 switch to HI . g . CHECK--That TRIG'D light is on and remains on . h. Connect a J-othg~rdalggh,amel,.p-Q~e leads.. (Channels .Y,sw...,.._ ... 1 through 7) to pulse generator output . i . Change pulse generator pulse duration to 15 ns . j. Change WORD RECOGNIZER CH 1, CH 2, and CH 3 switches to HI .



_1/



c . CHECK-That TRIG'D light is out and remains out. C7 , 0 v Vt E' l



" 9,



-/ 8. CHECK WORD RECOGNIZER OUTPUT SIGNAL a. Change WORD RECOGNIZER FILTER control to MIN (fully counterclockwise) . b. Disconnect 50-ohm cable from pulse generator output and connect to W. R. OUT connector. V c. CHECK--For output pulse of at least +0 .95 V ampli-



tude and a baseline-level from ground reference of +50 mV or less (into 50-ohm load).



\/Performance Requirement check; see introductory information . 5-8
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Performance Check and Adjustment , -713011 (SN B020000 & up)



BEFORE YOU BEGIN, see



9. DISPLAY ADJUSTMENTS



in the Diagrams section .



a. Turn off power to test oscilloscope and remove 71301 .



j. Adjust R625 for desired contrast of the trigger intensified zone (if necessary) .



b. Install two plug-in extenders in center plug-in compartments of test oscilloscope .



k. Identify the cursor intensified zone by rotating the CURSOR COARSE control.



c. Connect plug-in extenders to proper plug-in connectors on rear panel of 71301 .



I . Adjust R1375 for desired contrast of the cursor intensified zone (if necessary) .



d. Apply power to test oscilloscope . e. Remove P6451 Data Acquisition Probe from the Data Input connector. f. Rotate RECORD DISPLAY TIME control to fully clockwise detent position (-) .



g. Press the RECORD MANUAL RESET and MANUAL TRIGGER push buttons (in that order) .



h. Adjust test oscilloscope intensity, focus, and readout controls for a well-defined crt display.



i. Identify the trigger intensified zone by switching the DATA POSITION to POST TRIG and back to CENTER position .



@JUNE 1980



m. Rotate the CURSOR FINE POS control and check that the least significant digit of the Cursor Position readout (TRIG + XXXX) can be set to all digits between 0 and 9. n. If the Cursor Position readout skips and/or repeats any number, remove the 71301 and plug-in extenders from the test oscilloscope and connect to another Tektronix 7000-series oscilloscope (if available) . Then repeat part m. (If the test oscilloscope is not the one normally used with the 71301, the second check and following adjustment should be made in the oscilloscope mainframe in which the 71301 is normally used .) o. If the Cursor Position readout still skips and/or repeats numbers, carefully adjust R1335 and repeat part m . This completes the Performance Check and Adjustment procedure for the 71301 .
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Performance Check and Adjustment--7D01 (SN B020000 & up)



BEFORE YOU BEGIN, see



'fLS'i VO~NTAND'' ADJUSTME'N'T LOCA i IONS



in the Diagrams section .



a . Turn off power to test oscilloscope and remove 7D01 .



j . Adjust R625 for desired contrast of the trigger intensified zone (if necessary) .



b . Install two plug-in extenders in center plug-in compartments of test oscilloscope .



k . Identify the cursor intensified zone by rotating the CURSOR COARSE control .



c . Connect plug-in extenders to proper plug-in connectors on rear panel of 7D01 .



I . Adjust.,R:137.5,for desired contrast of the cursor intensified zone (if necessary) .



9 . DISPLAY ADJUSTMENTS



d . Apply power to test oscilloscope . e . Remove P6451 Data Acquisition Probe from the Data Input connector . f . Rotate RECORD DISPLAY TIME control to fully clockwise detent position (-) .



g . Press the RECORD MANUAL RESET and MANUAL TRIGGER push buttons (in that order) .



h . Adjust test oscilloscope intensity, focus, and readout controls for a well-defined crt display .



i . Identify the trigger intensified zone by switching the DATA POSITION to POST TRIG and back to CENTER position .



m . Rotate the CURSOR FINE POS control and check that the least significant digit of the Cursor Position readout (TRIG + XXX_X) can be set to all digits between 0 and 9 . n . If,the Cursor Position readout skips and/or repeats any number, remove the 7D01 and plug-in extenders from the test oscilloscope and connect to another Tektronix 7000-series oscilloscope (if available) . Then repeat part m . (If the test oscilloscope is not the one normally used with the 7D01, the second check and following adjustment should be made in the oscilloscope mainframe in which the 7D01 is normally used .) o . If the Cursor Position readout still skips and/or repeats numbers, carefully adjust R1335 and repeat part m . This completes the Performance Check and Adjustment procedure for the 7D01 .



Section 61-7D01(SN B020000 & up)



PARTS ORDERING INFORMATION



Replacement parts are availablefrom or through your local Tektronix, Inc. Field Office or representative . Changes to Tektronix instruments are sometimes made to accommodate improved components as they become available, and to give you the benefit of the latest circuit improvements developed in our engineering department . It is therefore important, when ordering parts, to include the following information in your order: Part number, instrument type or number, serial number, and modification number if applicable . If a part you have ordered has been replaced with a new or improved part, your local Tektronix, Inc. Field Office or representative will contactyou concerning any change in part number . Change information, if any, is located at the rear of this manual .



SPECIAL NOTES AND SYMBOLS X000



Part first added at this serial number



00X



Part removed after this serial number



ITEM NAME In the Parts List, an Item Name is separated from the description by a colon () . Because of space limitations, an Item Name may sometimes appear as incomplete . For further Item Name identification, the U .S . Federal Cataloging Handbook H6-1 can be utilized where possible .



ABBREVIATIONS ACT'R ASSY CAP CER CKT COMP



CONN ELCTLT ELEC INLAND LED NONWIR



ACTUATOR ASSEMBLY CAPACITOR CERAMIC CIRCUIT COMPOSITION



CONNECTOR ELECTROLYTIC ELECTRICAL INCANDESCENT LIGHT EMITT=ING DIODE NON WIREWOUND



PLSTC QTZ RECP RES RF



SEL SEMICOND SENS VAR WW XFMR XTAL



PLASTIC QUARTZ RECEPTACLE RESISTOR RADIO FREQUENCY SELECTED SEMICONDUCTOR SENSITIVE VARIABLE WIREWOUND TRANSFORMER CRYSTAL



Replaceable Electrical Part-7D01 (SN B020000 & up) CROSS INDEX---.MFR . CODE NUMBER TO MANUFACTURER Mfr . Code 00853 01121 01295 01961 02111 02735 03508 04222 04713 07263 08806 09353 12697 14433 14752 15238 24546 27014 32997 34335 50157 50434 51642 53184 55680 56289 59660 72982 73138 78488 80009 81073 90201 91418 91637 97722
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Manufacturer SANGAMO ELECTRIC CO ., S . CAROLINA DIV . ALLEN-BRADLEY COMPANY TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR GROUP PULSE ENGINEERING, INC . SPECTROL ELECTRONICS CORPORATION RCA CORPORATION, SOLID STATE DIVISION GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR PRODUCTS DEPARTMENT AVX CERAMICS, DIVISION OF AVX CORP . MOTOROLA, INC ., SEMICONDUCTOR PROD . DIV . FAIRCHILD SEMICONDUCTOR, A DIV . OF FAIRCHILD CAMERA AND INSTRUMENT CORP . GENERAL ELECTRIC CO ., MINIATURE LAMP PRODUCTS DEPARTMENT C AND K COMPONENTS, INC . CLAROSTAT MFG . CO ., INC . ITT SEMICONDUCTORS ELECTRO CUBE INC . ITT SEMICONDUCTORS, A DIVISION OF INTER NATIONAL TELEPHONE AND TELEGRAPH CORP . CORNING GLASS WORKS, ELECTRONIC COMPONENTS DIVISION NATIONAL SEMICONDUCTOR CORP . BOURNS, INC ., TRIMPOT PRODUCTS DIV . ADVANCED MICRO DEVICES MIDWEST COMPONENTS INC . HEWLETT-PACKARD COMPANY CENTRE ENGINEERING INC . XCITON CORPORATION NICHICON/AMERICA/CORP . SPRAGUE ELECTRIC CO . TUSONIX INC . ERIE TECHNOLOGICAL PRODUCTS, INC . BECKMAN INSTRUMENTS, INC ., HELIPOT DIV . STACKPOLE CARBON CO . TEKTRONIX, INC . GRAYHILL, INC . MALLORY CAPACITOR CO ., DIV . OF P . R . MALLORY AND CO ., INC . RADIO MATERIALS COMPANY, DIV . OF P .R . MALLORY AND COMPANY, INC . DALE ELECTRONICS, INC . PCA ELECTRONICS



Address



City, State, Zip



P 0 BOX 128 1201 2ND STREET SOUTH P 0 BOX 5012, 13500 N CENTRAL EXPRESSWAY 7250 CONVOY COURT 17070 EAST GALE AVENUE ROUTE 202



PICKENS, SC 29671 MILWAUKEE, WI 53204



ELECTRONICS PARK P 0 BOX 867, 19TH AVE . SOUTH 5005 E MCDOWELL RD,PO BOX 20923



SYRACUSE, NY 13201 MYRTLE BEACH, SC 29577 PHOENIX, AZ 85036



464 ELLIS STREET



MOUNTAIN VIEW, CA 94042



VELA PARK 103 MORSE STREET LOWER WASHINGTON STREET 3301 ELECTRONICS WAY P 0 BOX 3049 1710 S . DEL MAR AVE .



CLEVELAND, OH 44112 WATERTOWN, MA 02172 DOVER, NH 03820



P .O . BOX 168, 500 BROADWAY



LAWRENCE, MA 01841



550 HIGH STREET 2900 SEMICONDUCTOR DR . 1200 COLUMBIA AVE . 901 THOMPSON PL . P . 0 . BOX 787 1981 PORT CITY BLVD . 640 PAGE MILL ROAD 2820 E COLLEGE AVENUE 5 HEMLOCK STREET 6435 N PROESEL AVENUE 87 MARSHALL ST . 2155 N FORBES BLVD 644 W . 12TH ST . 2500 HARBOR BLVD .



BRADFORD, PA 16701 SANTA CLARA, CA 95051 RIVERSIDE, CA 92507 SUNNYVALE, CA 94086



P 0 BOX 500 561 HILLGROVE AVE ., PO BOX 373 3029 E . WASHINGTON STREET P . 0 . BOX 372 4242 W BRYN MAWR P . 0 . BOX 609 16799 SCHOENBORN ST .



DALLAS, TX 75222 SAN DIEGO, CA 92111 CITY OF INDUSTRY, CA 91745 SOMERVILLE, NY 08876



WEST PALM BEACH, FL 33402 SAN GABRIEL, CA 91776



MUSKEGON, MI 49443 PALO ALTO, CA 94304 STATE COLLEGE, PA 16801 LATHAM, NY 12110 CHICAGO, IL 60645 NORTH ADAMS, MA 01247 TUCSON, AZ 85705 ERIE, PA 16512 FULLERTON, CA 92634 ST . MARYS, PA 15857 BEAVERTON, OR 97077 LA GRANGE, IL 60525 INDIANAPOLIS, IN 46206 CHICAGO, IL 60646 COLUMBUS, NE 68601 SEPULVEDA, CA 91343
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Replaceable Electrical Parts-7D01 (SN B020000 & up)



Ckt No .



Tektronix Part -No . -



Serial/Model No . Eff _Dscont__. .~_



Al Al Al A2 A2 A2



670- 4289-00 670-4289-01 670-4289-02 670-4285-00 670-4285-01 670-4285-02



B020000 B020275 B100220 B020000 B020275 B100266



B020274 B100219



A3 A3 A3 A3 A4 A4



670-4284-00 670-4284-01 670-4284-02 670-4284-03 670-4406-00 670-4406-01



B020000 B020275 B087200 B100000 B020000 B020275



B020274 B087199 B099999



A4 A4 A4 A4 A5 A5



670-4406-02 670-4406-03 670-4406-04 670-4406-05 670-4288-00 670-4288-01



B050000 B063430 B090000 B100244 B020000 B020275



B063429 B089999 B100243



A6 A6 A6 A6 A6 A6



670-4286-00 670-4286-01 670-4286-02 670-4286-03 670-4286-04 670-4286-05



B020000 B020275 B040000 B070000 B080000 B100000



B020274 B039999 B069999 B079999 B099999



A7



670-6006-00



XBO80000



C107 C110 C130 C132 C132 C150



281-0513-00 283-0023-00 283-0023-00 283-0663-00 283-0149-00 283-0023-00



C252 C356 C445 C456 C560 C601



283-0023-00 283-0023-00 283-0023-00 283-0023-00 283-0023-00 281-0773-00



C602 C603 C604 C604 C606 C631



281-0773-00 281-0814-00 281-0814-00 281-0775-00 290- 0755-00 283-0003-00



C633 C655 C656 C664 C667 C672



._



'.



^, ..



Name & Description .,



_~._.~ ..



Mfr Code



" Mfr, Part Number



CKT CKT CKT CKT CKT CKT



BOARD BOARD BOARD BOARD BOARD BOARD



ASSY :WORD RECOGNIZER ASSY :WORD RECOGNIZER ASSY :WORD RECOGNIZER ASSY :MEMORY ASSY :MEMORY ASSY :MEMORY



80009 80009 80009 80009 80009 80009



670-4289-00 670-4289-01 670-4289-02 670-4285-00 670-4285-01 670-4285-02



CKT CKT CKT CKT CKT CKT



BOARD BOARD BOARD BOARD BOARD BOARD



ASSY :OUTPUT ASSY :OUTPUT ASSY :OUTPUT ASSY :OU'IPUT ASSY :CURSOR ASSY :CURSOR



80009 80009 80009 80009 80009 80009



670-4284-00 670-4284-01 670-4284-02 670-4284-03 670-4406-00 670-4406-01



CKT CKT CKT CKT CKT CKT



BOARD BOARD BOARD BOARD BOARD BOARD



ASSY :CURSOR ASSY :CURSOR ASSY :CURSOR ASSY :CURSOR ASSY :INTERCONNECT ASSY :INTERCONNECT



80009 80009 80009 80009 80009 80009



670-4406-02 670-4406-03 670-4406-04 670-4406-05 670-4288-00 670-4288-01



CKT CKT CKT CKT CKT CKT



BOARD BOARD BOARD BOARD BOARD BOARD



ASSY :POWER ASSY :POWER ASSY :POWER ASSY :POWER ASSY :POWER ASSY :POWER



80009 80009 80009 80009 80009 80009



670-4286-00 670-4286-01 670-4286-00 670-4286-03 670-4286-04 670-4286-05



CKT BOARD ASSY :CLOCK QUALIFIER



80009



670-6006-00



CAP .,FXD,CER DI :27PF,+/-5 .4PF,500V CAP .,FXD,CER DI :O .lUF,+80-20%,12V CAP .,FXD,CER DI :O .lUF,+80-20%,12V CAP .,FXD,MICA D :16 .8PF,+/-0 .5PF,500V CAP .,FXD,CER DI :25PF,2%,200V CAP .,FXD,CER DI :O .IUF,+80-20%,12V



59660 91418 91418 00853 72982 91418



301-055P2GO270M MX0104Z1205R5 MXO104Z1205R5 Dl55Cl6R8DO 865-528T2H250G MX0104Z1205R5



CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER



91418 91418 91418 91418 91418 04222



MX0104Z1205R5 MXO104Z1205R5 MX0104Z1205R5 MXO104Z1205R5 MXO104Z1205R5 GC70-1C103K



CAP .,FXD,CER DI :O .OIUF,10%,100V CAP .,FXD,CER DI :100PF,10%,100V CAP .,FXD,CER DI :l00PF,10%,100V CAP .,FXD,CER DI :O .lUF,20%,50V CAP .,FXD,ELCTLT :l00UF,+50-10%,IOV CAP .,FXD,CER DI :O .O1UF,+80-20%,150V



04222 04222 04222 04222 56289 91418



GC70-1C103K GC70-1-AlOlK GC70-1-AlOlK SA205E104MAA 502D223 SP103Zl51-4R9



283-0077-00 290-0782-00 290-0782-00 281-0613-00 290-0534-00 281-0523-00



CAP .,FXD,CER DI :330PF,5%,500V CAP .,FXD,ELCTLT :4 .7UF,+75-10%,35V CAP .,I'XD,ELCTLT :4 .7UF,+75-10%,35V CAP .,FXD,CER DI :1OPF,+/-1PF,200V CAP .,FXD,ELCTLT :IUF,20%,35V CAP .,FXD,CER DI :100PF,+/-20PF,500V



C681 C687 C688 C692 C702 C704



59660 55680 55680 59660 56289 72982



831-50OB331J 35ULA4R7V-T 35ULA4R7V-T 37400100010OF 196D105X0035HA1 301-OOOU2MO1O1M



290-0746-00 281-0523-00 290-0746-00 290-0746-00 290-0524-00 290-0522-00



CAP .,FXD,ELCTLT :47UF,+50-10%,16V CAP .,FXD,CER DI :100PF,+/-20PF,500V CAP .,FXD,ELCTLT :47UF,+50-10%,16V CAP .,FXD,ELCTLT :47UF,+50-10%,16V CAP .,FXD,ELCTLT :4 .7UF,20%,IOV CAP .,FXD,ELCTLT :IUF,20%,50V



C731



55680 72982 55680 55680 90201 56289



290-0776-00



16U-47V-T 301-OOOU2MO1O1M 16U-47V-T 16U-47V-T TDC475MO10EL 196D105XO050HA1



CAP .,FXD,ELCTLT :22UF,+50-10%,IOV



55680



l0ULA22V-T



REV AUG 1982



XB086800 B097750



B020274 B100265



B020274 B049999



B020274



B097749



XB087200 XB087200 XBO87200 XB087200 B097347



B097346



SUPPLY SUPPLY SUPPLY SUPPLY SUPPLY SUPPLY



DI :O .lUF,+80-20%,12V DI :O .lUF,+80-20%,12V DI :O .IUF,+80-20%,12V DI :O .lUF,+80-20%,12V DI :O .lUF,+80-20%,12V DI :O .O1UF,10%,100V
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Replaceable Electrical Parts



Ckt No .



Tektronix Part No .



7D01 (SN B020000 & up)



Serial/Model No . Eff Dscont



Name & Description



Mfr Code



Mfr Part Number



U/38 C750 C752 C753 C766 C768



283-0164-00 285-1050-00 290-0746-00 290-0746-00 281-0523-00 290-0746-00



CAP .,FXD,CER DI :2 .2UF,20%,25V CAP .,FXD,PLSTC :O .IUF,l%,200V CAP .,FXD,ELCTLT :47UF,+50-10%,16V CAP .,FXD,ELC'rLT :47UF,+50-10%,16V CAP .,FXD,CER DI :l00PF,+/-20PF,500V CAP .,FXD,ELCTLT :47UF,+50-10%,16V



72982 14752 55680 55680 72982 55680



8141NO37Z5UO225M 230B1C1O4F 16U-47V-T 16U-47V-T 301-OOOU2MO101M 16U-47V-T



C780 C786 C800 C801 C802 C811



290-0755-00 290-0755-00 281-0634-00 281-0773-00 283-0003-00 283-0023-00



CAP .,FXD,ELCTLT :l00UF,+50-10%,IOV CAP .,FXD,ELCTLT :100UF,+50-10%,10V CAP .,FXD,CER DI :IOPF,+/-0 .25PF,500V CAP .,FXD,CER DI :O .OIUF,10%,100V CAP .,FXD,CER DI :O .OIUF,+80-20%,150V CAP .,FXD,CER DI :O .IUF,+80-20%,12V



56289 56289 59660 04222 91418 91418



502D223 502D223 374 011 COGOl00C GC70-1C103K SP103Z151-4R9 MX0104Z1205R5



C813 C831 C904 C907 C911 C912



283-0003-00 283-0003-00 290-0512-00 290-0512-00 283-0003-00 290-0121-00



CAP .,FXD,CER DI CAP .,FXD,CER DI CAP .,FXD,ELCTLT CAP .,FXD,ELCTLT CAP .,FXD,CER DI CAP .,FXD,ELCTLT



:O .OIUF,+80-20%,150V :O .OIUF,+80-20%,150V :22UF,20%,15V :22UF,20%,15V :O .OIUF,+80-20%,150V :2UF,+75-10%,25V



91418 91418 56289 56289 91418 56289



SP103Z151-4R9 SP103Z151-4R9 196D226XO015KA1 196D226XO015KA1 SP103Z151-4R9 30D205GO25BA9



C913 C914 C916 C917 C918 C920



283-0003-00 283-0003-00 290-0512-00 283-0003-00 283-0083-00 283-0210-00



XBO10000 B020000 B020000 B020000



B020274



CAP .,FXD,CER DI CAP .,FXD,CER DI CAP .,FXD,ELCTLT CAP .,FXD,CER DI CAP .,FXD,CER DI CAP .,FXD,CER DI



:O .O1UF,+80-20%,150V :O .OIUF,+80-20%,150V :22UF,20%,15V :O .OIUF,+80-20%,150V :0 .0047UF,20%,500V :0 .0056UF,20%,50V



91418 91418 56289 91418 72982 72982



SP103Z151-4R9 SP103Z151-4R9 196D226XO015KA1 SP103Z151-4R9 811-565C471J 8131N145W5R562M



C920 C921 C923 C927 C929 C935



283-0238-00 290-0512-00 283-0077-00 283-0065-00 290-0159-00 290-0746-00



B020275



B069999X



CAP .,FXD,CER DI :O .OIUF,10%,50V CAP .,FXD,ELCTLT :22UF,20%,15V CAP .,FXD,CER DI :330PF,5%,500V CAP .,FXD,CER DI :O .OOIUF,5%,100V CAP .,FXD,ELCTLT :2UF,+50-10%,150V CAP .,FXD,ELCTLT :47UF,+50-10%,16V



72982 56289 59660 72982 56289 55680



8121N075X7RO103K 196D226XO015KA1 831-50OB331J 805-518-Z5DO102J 30D205F15OBB9 16U-47V-T



C944 C944 C945 C954 C955 C961



290-0771-00 290-0800-00 290-0771-00 290-0771-00 290-0771-00 283-0003-00



B020000 B020100



B020099



CAP .,FXD,ELCTLT :220UF,+50-10%,10VDC CAP .,FXD,ELCTLT :250UF,+100-10%,20V CAP .,F'XD,ELCTLT :220UF,+50-10%,IOVDC CAP .,FXD,ELCTLT :220UF,+50-10%,IOVDC CAP .,FXD,ELCTLT :220UF,+50-10%,IOVDC CAP .,FXD,CER DI :O .OIUF,+80-20%,150V



56289 56289 56289 56289 56289 91418



502D231 672D257HO200M5C 502D231 502D231 502D231 SP103Z151-4R9



C967 C967 C981 C983 C983 C983



290-0512-00 290-0534-00 283-0003-00 290-0425-00 290-0747-00 290-0770-00



B020000 B080000



B079999



B020000 B020295 B080000



B020294 B079999



CAP .,FXD,ELCTLT :22UF,20%,15V CAP .,FXD,ELCTLT :IUF,20%,35V CAP .,FXD,CER DI :O .OIUF,+80-20%,150V CAP .,FXD,ELCTLT :100UF,20%,20V CAP .,FXD,ELCT1,T :l00UF,+50-10%,25V CAP .,FXD,ELCTLT :l00UF,+50-10%,25V



56289 56289 91418 90201 56289 56289



196D226XO015KA1 196D105XO035HA1 SP103Z151-4R9 THF107MO20P1G 50OD148 502D230



C984 C985 C987 C987 C987 C1202



290-0747-00 283-0003-00 290-0425-00 290-0747-00 290-0770-00 281-0523-00



XB080000



CAP .,FXD,E1,CTLT :l00UF,+50-10%,25V CAP .,FXD,CER DI :O .OIUF,+80-20%,150V CAP .,FXD,ELCTLT :l00UF,20%,20V CAP .,FXD,ELCTLT :l00UF,+50-10%,25V CAP .,FXD,ELCTLT :l00UF,+50-10%,25V CAP .,F'XD,CER DI :l00PF,+/-20PF,500V



56289 91418 90201 56289 56289 72982



50OD148 SP103Z151-4R9 THF107MO20PIG 50OD148 502D230 301-OOOU2MO1O1M



C1203 C1250 C1267 C1268 C1275 C1276



283-0024-00 290-0746-00 281-0600-00 281-0551-00 283-0203-00 283-0080-00



XB100220



CAP .,FXD,CER DI :O .1UF,+80-20%,50V CAP .,FXD,EI.CTLT :47UF,+50-10%,16V CAP .,FXD,CER DI :35PF,10%,500V CAP .,FXD,CER DI :390PF,10%,500V CAP .,FXD,CER DI :0 .47UF,20%,50V CAP .,FXD,CER DI :0 .022UF,+80-20%,25V



72982 55680 59660 04222 72982 91418



8121N083Z5UO104Z 16U-47V-T 308-000COG0350K 7001-1363 8131MO58Z5UO474M MX223Z2504RO



C1278 C1279 C1300



283-0024-00 283-0024-00 290-0536-00



CAP .,FF'XD,CER DI :O .1UF,+80-20%,50V CAP .,FXD,CER DI :O .IUF,+80-20%,50V CAP .,FXD,ELCTLT :l0UF,20%,25V



72982 72982 90201



8121N083Z5UO104Z 8121N083Z5UO104Z TDC106MO25FL
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B020000



B079999X



XBO80000 B079999X B079999X



XB070000 XB040000



B020000 B020295 B080000



B020294 B079999



REV AUG 1982



Replaceable Electrical Parts-7D01 (SN B020000 & up)



Ckt No .



Tektronix Part No .



C1304 C1321 C1322 C1328 C1328 C1329



283-0003-00 283-0256-00 283-0060-00 283-0000-00 283-0077-00 283-0032-00



C1329 C1336 C1341 C1342 C1343 C1344



283-0103-00 283-0000-00 283-0341-00 283-0003-00 283-0080-00 283-0080-00



C1345 C1348 C1351 C1352 C1353 C1354



283-0341-00 283-0000-00 283-0341-00 283-0003-00 283-0080-00 283-0080-00



C1355 C1364 C1366 C1410 C1422 C1438



283-0341-00 283-0023-00 283-0003-00 283-0003-00 283-0003-00 283-0003-00



C1502



281-0775-00



CR105 CR106 CR110 CR111 CR112 CR113



Serial/Model No . Eff Dscont



Name & Description



Mfr Code



Mfr Part Number



CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER



DI :0 .01UF,+80-20%,150V DI :130PF,5%,100V DI :l00PF,5%,200V DI :O .OOIUF,+100-0%,500V DI :330PF,5%,500V DI :470PF,5%,500V



91418 51642 72982 59660 59660 72982



SP103Z151-4R9 200-10ON150013IJ 855-535U2J101J 831-519-Y5P-102P 831-50OB33IJ 0831085Z5EO0471J



CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER



DI :180PF,5%,500V DI :O .OOIUF,+100-0%,500V DI :0 .047UF,10%,100V DI :0 .01UF,+80-20%,150V DI :0 .022UF,+80-20%,25V DI :0 .022UF,+80-20%,25V



59660 59660 72982 91418 91418 91418



831-518-Z5DO181J 831-519-Y5P-102P 8121N153X7RO473K SP103Z151-4R9 MX223Z2504RO MX223Z2504RO



CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER



DI :0 .047UF,10%,100V DI :O .OOIUF,+100-0%,500V DI :0 .047UF,10%,100V DI :0 .01UF,+80-20%,150V DI :0 .022UF,+80-20%,25V DI :0 .022UF,+80-20%,25V



72982 59660 72982 91418 91418 91418



8121N153X7RO473K 831-519-Y5P-102P 8121N153X7RO473K SP103Z151-4R9 MX223Z2504RO MX223Z2504RO



XB063430



CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER CAP .,FXD,CER



DI :0 .047UF,10%,IOOV DI :O .IUF,+80-20%,12V DI :O .OIUF,+80-20%,150V DI :O .OIUF,+80-20%,150V DI :0 .01UF,+80-20%,150V DI :0 .01UF,+80-20%,150V



72982 91418 91418 91418 91418 91418



8121N153x7RO473K MX0104Z1205R5 SP103ZI51-4R9 SP103Z151-4R9 SP103Z151-4R9 SP103Z151-4R9



XBO80000



CAP .,FXD,CER DI :O .lUF,20%,50V



04222



SA205EI04MAA



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SIIJCON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA



01295 01295 01295 01295 01295 01295



IN4152R 1N4152R 1N4152R 1N4152R 1N4152R IN4152R



CR114 CR115 CR116 CR117 CR118 CR119



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA



01295 01295 01295 01295 01295 01295



1N4152R IN4152R 1N4152R 1N4152R 1N4152R 1N4152R



CR120 CR121 CR122 CR123 CR124 CR607



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA



01295 01295 01295 01295 01295 01295



1N4152R 1N4152R 1N4152R 1N4152R IN4152R 1N4152R



CR608 CR615 CR621 CR622 CR628 CR673



152-0141-02 152-0141-02 152-0075-00 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :GE,25V,40MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA



01295 01295 14433 01295 01295 01295



1N4152R 1N4152R G866 1N4152R 1N4152R IN4152R



CR684 CR703 CR709 CR710 CR711 CR712



152-0075-00 152-0141-02 . 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:GE,25V,40MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SII.ICON,30V,150MA :SILICON,30V,150MA



14433 01295 01295 01295 01295 01295



G866 1N4152R 1N4152R 1N4152R IN4152R 1N4152R



CR734



152-0141-02



SEMICOND DEVICE :SILICON,30V,150MA



01295



1N4152R



REV OC1` 1982



XB090000 B020000 B050000 B020000 B050000 XB063430



XB063430 XB063430



B049999 B049999



6-5



Replaceable Electrical Parts--71D01(SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Dscont Eff



CR738 CR750 CR753 CR754 CR764 CR904



152-0141-02 152-0322-00 152-0141-02 152-0141-02 152-0075-00 152-0141-02



BO10100



B079999X



CR905 CR914 CR915 CR922 CR924 CR927



152-0141-02 152-0141-02 152-0141-02 152-0075-00 152-0075-00 152-0040-00



B010100 B010100 XB080000 XB070000 XB070000 XB040000



B079999X B079999X



CR928 CR942 CR943 CR952 CR953 CR968



152-0040-00 152-0502-00 152-0502-00 152-0502-00 152-0502-00 152-0141-02



CR984 CR1251 CR1252 CR1261 CR1263 CR1264



152-0141-02 152-0141-02 152-0141-02 152-0075-00 152-0141-02 152-0141-02



CR1266 CR1268 CR1316 CR1322 CR1328 CR1336



Name & Description



Mfr Code



Mfr Part Number



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,15V,HOT CARRIER :SILICON,30V,150MA :SILICON,30V,150MA :GE,25V,40MA :SILICON,30V,150MA



01295 50434 01295 01295 14433 01295



1N4152R 5082-2672 1N4152R 1N4152R G866 1N4152R



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :GE,25V,40MA :GE,25V,40MA :SILICON,60OV,lA



01295 01295 01295 14433 14433 15238



IN4152R 1N4152R 1N4152R G866 G866 LG109



XB040000



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,600V,lA :SILICON,20V,5A :SILICON,20V,5A :SILICON,20V,5A :SILICON,20V,5A :SILICON,30V,150MA



15238 04713 04713 04713 04713 01295



LG109 1N5823 1N5823 1N5823 1N5823 1N4152R



XB080000



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :GE,25V,40MA :SILICON,30V,150MA :SILICON,30V,150MA



01295 01295 01295 14433 01295 01295



1N4152R 1N4152R 1N4152R G866 1N4152R 1N4152R



152-0141-02 152-0141-02 152-0075-00 152-0141-02 152-0141-02 152-0322-00



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :GE,25V,40MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,15V,HOT CARRIER



01295 01295 14433 01295 01295 50434



1N4152R 1N4152R G866 1N4152R 1N4152R 5082-2672



CR1370 CR1414 CR1416 CR1418 CR1422 CR1424



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0075-00



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :GE,25V,40MA



01295 01295 01295 01295 01295 14433



1N4152R 1N4152R 1N4152R 1N4152R 1N4152R G866



CR1426 CR1430 CR1434 CR1436 CR1437 CR1438



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA



01295 01295 01295 01295 01295 01295



1N4152R 1N4152R 1N4152R 1N4152R 1N4152R 1N4152R



CR1440 CR1442 CR1446 CR1452 CR1453 CR1454



152-0075-00 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE :GE,25V,40MA DEVICE :SII.ICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA



14433 01295 01295 01295 01295 01295



G866 1N4152R 1N4152R 1N4152R 1N4152R 1N4152R



CR1456 CR1462 CR1466 CR1470 CR1474 CR1478



152-0075-00 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND



DEVICE :GE,25V,40MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :SILICON,30V,150MA DEVICE :STLICON,30V,150MA



14433 01295 01295 01295 01295 01295



G866 1N4152R 1N4152R 1N4152R IN4152R 1N4152R



CR1480 CR1482 CR1484



152-0141-02 152-0141-02 152-0141-02



SEMICOND DEV1CE :SILICON,30V,150MA SEMICOND DEVICE :SILICON,30V,150MA SEMICOND DEVICE :SILICON,30V,150MA



01295 01295 01295



1N4152R 1N4152R 1N4152R



6-6



REV, SEP 1981



Replaceable Electrical Parts-7D01 (SN B020000 & up)



Ckt No .



Tektronix Part No .



CR1485 CR1486 CR1487 CR1488 CR1489 CR1504



152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02 152-0141-02



XB080000



DL108 DL108 DL224 DL224 DL424 DL424



119-0823-00 119-0823-01 119-0775-00 119-0775-01 119-0775-00 119-0775-01



B020000 B060000 B020000 B060000 B020000 B060000



DL1262 DL1501



119-0824-00 119-0857-00



XB080000



DS620 DS708



150-1029-00 150-0048-01



L692 L768 L800 L945 L955 L982



276-0569-00 276-0569-00 108-0182-00 108-0554-00 108-0574-00 108-0728-00



L986



Serial/Model No . Eff Dscont



Mfr Code



Mfr Part Number



01295 01295 01295 01295 01295 01295



IN4152R~-7WA IN4152R IN4152R IN4152R IN4152R 1N4152R



80009 80009 97722 01961 97722 01961



119-0823-00 119-0823-01 EP6879 PE 22297 EP6879 PE 22297



DELAY LINE,ELEC :4 NANOSEC,93 OHM DELAY LINE :DUAL,7 .5NS & 5 .ONS,100 OHM



80009 97722



119-0824-00 EP 7041



LT EMITTING DIO :GREEN,565NM,35MA LAMP,INCAND :5V,0 .06A,SEL



53184 08806



XC209G 683AS15



CORE,EM :TOROID,FERRITE,0 .12 OD X 0 .07 ID CORE,EM :TOROID,FERRITE,0 .12 OD X 0 .07 ID COIL,RF :0 .3UH COIL,RF :5UH COIL,RF :30UH COIL,RF :116UF



78488 78488 80009 80009 80009 80009



57-9660 57-9660 108-0182-00 108-0554-00 108-0574-00 108-0728-00



108-0728-00



COIL,RF :116UF



80009



108-0728-00



Q112 Q114 Q602 Q604 Q606 Q620



151-0188-00 151-0188-00 151-0188-00 151-0190-00 151-0504-00 151-0190-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



:SILICON,PNP :SILICON,PNP :SILICON,PNP :SILICON,NPN :SILICON,N-CHAN,UNIJUNCTION :SILICON,NPN



04713 04713 04713 07263 04713 07263



SPS6868K SPS6868K SPS6868K 5032677 SU392 5032677



Q628 Q652 Q654 Q656 Q658 Q662



151-0190-00 151-0190-00 151-0190-00 151-0190-00 151-0190-00 151-0190-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



:SILICON,NPN :SILICON,NPN :SILICON,NPN :SILICON,NPN :SILICON,NPN :SILICON,NPN



07263 07263 07263 07263 07263 07263



5032677 5032677 5032677 5032677 5032677 5032677



Q664 Q665 Q666 Q668 Q676 Q678



151-0190-00 151-0188-00 151-0190-00 151-0190-00 151-0190-00 151-0190-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



:SILICON,NPN :SILICON,PNP :SILICON,NPN :SILICON,NPN :SILICON,NPN :SILICON,NPN



07263 04713 07263 07263 07263 07263



5032677 SPS6868K 5032677 5032677 5032677 5032677



Q682 Q684 Q694 Q702 Q704 Q708



151-0188-00 151-0188-00 151-0188-00 151-0190-00 151-0190-00 151-0190-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



:SILICON,PNP :SILICON,PNP :SILICON,PNP :SILICON,14PN :SILICON,NPN :SILICON,NPN



04713 04713 04713 07263 07263 07263



SPS6868K SPS6868K SPS6868K S032677 5032677 S032677



Q714 Q718 Q722 Q732 Q732 Q734



151-0190-00 151-0190-00 151-0190-00 151-0190-00 151-0341-00 151-0190-00



TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN



07263 07263 07263 07263 07263 07263



S032677 5032677 5032677 5032677 5040065 S032677



Q736 Q738



151-0190-00 151-0190-00



TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN



07263 07263



5032677 5032677



REV OCT 1982



B059999 B059999 B059999



XB020275 XB020000



B020000 B086820



B086819



_ .~dSEMICOND SEMICOND SEMICOND SEMICOND SEMICOND SEMICOND DELAY DELAY DELAY DELAY DELAY DELAY



Name & Description DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE



:SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA :SILICON,30V,150MA



~



LINE,ELEC :12 NANOSEC,50 OHM LINE,ELEC :15 NANOSEC 1 50OHM LINE,ELEC :IONS,100 OHM,24 PIN LINE,ELEC :12 .5NS,100 OHM,24 PIN DBL LINE,ELEC :10NS,100 OHM,24 PIN LINE,ELEC :12 .5NS,100 OHM,24 PIN DBL



y



A



~



`
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Replaceable Electrical Parts-71301 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



Mfr Code



Name & Description



Mfr Part Number



Q740 Q744 Q748 Q750 Q754 Q762



151- 0190-00 151-0223-00 151-0221-00 151-0301-00 151-0188-00 151-0188-00



TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSIS'rOR :SILICON,PNP



07263 04713 04713 27014 04713 04713



S032677 SPS8026 SPS246 2N2907A SPS6868K SPS6868K



Q764 Q768 Q772 Q784 Q903 Q904



151-0188-00 151-0190-00 151-0188-00 151-0188-00 151-0216-00 151-0192-00



TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSIS'IOR :STLICON,NPN,SEL FROM MPS6521



04713 07263 04713 04713 04713 04713



SPS6868K 5032677 SPS6868K SPS6868K SPS8803 SPS8801



Q908 Q910 Q914 Q922 Q924 Q926



151-0192-00 151-0192-00 151-0192-00 151-0192-00 151-0216-00 151-0426-00



B020000 XB070000 XB070000 B020000



TRANSISTOR :SILICON,NPN,SEL TRANSISTOR :SILICON,NPN,SEL rRANSISTOR :SILICON,NPN,SEL 'rRANSISTOR :SILICON,NPN,SEL 'I'RANSISTOR :SILICON,PNP TRANSISTOR :SILICON,NPN



04713 04713 04713 04713 04713 03508



SPS8801 SPS8801 SPS8801 SPS8801 SPS8803 X44H242



Q928 Q926 Q928} Q962 Q964 Q968



151-0426--00 153-0649-00



B020000 B075291



TRANSISTOR :SILICON,NPN TRANSISTOR :S[I,ICON,NPN,MATCHED



03508 80009



X44H242 153-0649-00



151-0426-00 151-0190-00 151-0192-00



TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN,SEL FROM MPS6521



03508 07263 04713



X44H242 5032677 SPS8801



Q1202 Q1204 Q1206 Q1208 Q1212 Q1254



151-0188-00 151-0223-00 151-0223-00 151-0190-00 151-0190-00 151-0188-00



TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SII,ICON,PNP



04713 04713 04713 07263 07263 04713



SPS6868K SPS8026 SPS8026 5032677 5032677 SPS6868K



Q1254 Q1258 Q1258 Q1262 Q1268 Q1302



151-0438-01 151-0188-00 151-0438-01 151-0188-00 151-0190-00 151-0341-00



TRANSISTOR :SILICON,PNP,SELECTED TRANSISTOR :SILICON,PNP TRANSISTOR :SII,ICON,PNP,SELECTED TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN



80009 04713 80009 04713 07263 07263



151-0438-01 SPS6868K 151-0438-01 SPS6868K 5032677 5040065



Q1304 Q1308 Q1312 Q1316 Q1372 Q1376



151-0341-00 151-0341-00 151-0341-00 151-0341-00 151-0341-00 151-0223-00



TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN TRANSISTOR :SILICON,NPN



07263 07263 07263 07263 07263 04713



5040065 5040065 5040065 5040065 5040065 SPS8026



Q1404 Q1406 Q1412 Q1414 Q1416 Q1417



151-0190-00 151-0188-00 151-0341-00 151-0190-00 151-0221-00 151-0190-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



:SILICON,NPN :SILICON,PNP :SILICON,NPN :SILICON,NPN :SILICON,PNP :SILICON,NPN



07263 04713 07263 07263 04713 07263



5032677 SPS6868K 5040065 5032677 SPS246 S032677



Q1418 Q1422 Q1426 Q1430 Q1434 Q1436



151-0221-00 151-0342-00 151-0342-00 151-0342-00 151-0342-00 151-1097-00



TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,FE



04713 07263 07263 07263 07263 04713



SPS246 5035928 5035928 5035928 5035928 SPF713



Q1442 Q1446 Q1450



151--0342-00 151-0342-00 151-0342-00



TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SIT,ICON,PNP



07263 07263 07263



S035928 5035928 5035928
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B020000



B079999X



B079999X B075290 B075290



B020000



B100219



B100220 B020000 B100220



B100219



FROM FROM FROM FROM



MPS6521 MPS6521 MPS6521 MPS6521



REV AUG 1982



Replaceable Electrical Parts-7D01 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



Q1452 Q1454 Q1458 Q1462 Q1466 Q1470



151-1097-00 151-0342-00 151-0342-00 151-0342-00 151-0342-00 151-0342-00



TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR



Q1474 Q1478 Q1482 Q1484 Q1486 Q1487



Mfr Code



Mfr Part Number



:SILICON,F'E :SILICON,PNP :SILICON,PNP :SILICON,PNP :SILICON,PNP :SILICON,PNP



04713 07263 07263 07263 07263 07263



SPF713 5035928 S035928 5035928 5035928 5035928



151-0342-00 151-0342-00 151-0342-00 151-1097-00 151-0341-00 151-0342-00



TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,PNP TRANSISTOR :SILICON,FE TRANSISTOR :SILICON,NPN TRANSIST0R :SI1,IC0N,PNP



07263 07263 07263 04713 07263 07263



5035928 5035928 5035928 SPF713 5040065 5035928



Q1488 Q1497 Q1498



151-1097-00 151-0190-00 151-0188-00



TRANSISTOR :SILIC0N,FE TRANSISTOR :SILICON,NPN TRANSIST0R :SII,IC0N,PNP



04713 07263 04713



SPF713 5032677 SPS6868K



R104 R105 R106 R107 R108 R111



315-0510-00 315-0510-00 315-0240-00 315-0430-00 315-0271-00 307-0488--00



RES .,FXD,CMPSN :51 OHM,5%,0 .25W RES .,FXD,CMPSN :51 OHM,5%,0 .25W RES .,FXD,CMPSN :24 OHM,5%,0 .25W RES .,FXD,CMPSN:43 OHM,5%,0 .25W RES .,FXD,CMPSN:270 OHM,5%,0 .25W RES,NTWK,FXD,FI :100 OHM,20%,0 .75W



01121 01121 01121 01121 01121 01121



CB5105 CB5105 CB2405 CB4305 CB2715 206A101



R112 R113 R114 R115 R119 R120



315-0272-00 307-0488-00 315-0272-00 315-0104-00 315-0272-00 315-0272-00



RES .,FXD,CMPSN:2 .7K RES,NTWK,FXD,FI :100 RES .,FXD,CMPSN :2 .7K RES .,FXD,CMPSN :IOOK RES .,FXD,CMPSN :2 .7K RES .,FXD,CMPSN :2 .7K



01121 01121 01121 01121 01121 01121



CB2725 206A101 CB2725 CB1045 CB2725 CB2725



R121 R122 R124 R125 R141 R150



307-0489-00 315-0272-00 315-0272-00 315-0272-00 307-0492-00 315-0511-00



RES,NTWK,FXD,FI :100 OHM,20%,1W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES .NTWK,FXD FI :(3)50 OHM,5%,0 .125W RES .,FXD,CMPSN :510 OHM,5%,0 .25W



32997 01121 01121 01121 91637 01121



4308R-101-101 CB2725 CB2725 CB2725 CSP04COI-500J CB5115



R151 R221 R223 R241 R251 R261



307-0493-00 307-0488-00 315-0272-00 307-0489-00 307-0488-00 307-0489-00



RES,NTWK,FXD,Fl :(7)50 OHM,5%,0 .125W RES,NTWK,FXD,FI :100 OHM,20%,0 .75W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES,NTWK,FXD,FI :100 OHM,20%,1W RES,NTWK,FXD,FI :100 OHM,20%,0 .75W RES,NTWK,FXD,FI :100 OHM,20%,1W



32997 01121 01121 32997 01121 32997



4308R-101-500 206A101 CB2725 4308R-101-101 206A101 4308R-101-101



R321 R341 R351 R361 R421 R441



307-0487-00 307-0489-00 307-0488-00 307-0489-00 307-0487-00 307-0489-00



RES,NTWK,FXD,F1 :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100



OHM,20%,0 .50W OHM,20%,1W OHM,20%,0 .75W OHM,20%,1W OHM,20%,0 .50W OHM,20%,1W



91637 32997 01121 32997 91637 32997



CSC04COI-101J 4308R-101-101 206A101 4308R-101-101 CSC04COI-10IJ 4308R-101-101



R451 R461 R521 R531 R541 R551



307-0487-00 307-0489-00 307-0487-00 307-0489-00 307-0489-00 307-0489-00



RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100 RES,NTWK,FXD,FI :100



OHM,20%,0 .50W OHM,20%,1W OHM,20%,0 .50W OHM,20%,1W OHM,20%,1W OHM,20%,1W



91637 32997 91637 32997 32997 32997



CSC04CO1-101J 4308R-101-101 CSC04COI-10IJ 4308R-101-101 4308R-101-101 4308R-101-101



R561 R600 R601 R602 R603 R604



307-0487-00 . 307-0487-00 307-0489-00 315-0182-00 315-0103-00 315-0302-00 B020000



RES,NTWK,FXD,FI :100 OHM,20%,0 .50W RES,NTWK,FXD,FI :100 OHM,20%,0 .50W RES,NTWK,FXD,FI :100 OHM,20%,1W RES .,FXD,CMPSN :1 .8K OHM,5%,0 .25W RES .,FXD,CMPSN :1OK OHM,5%,0 .25W RES .,FXD,CMPSN :3K OHM,5%,0 .25W



91637 91637 32997 01121 01121 01121



CSC04C01-101J CSC04COl-101J 4308R-101-101 CB1825 CB1035 CB3025



REV OCT 1982



B020274



Name & Description



OHM,5%,0 .25W OHM,20%,0.75W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W
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Replaceable Electrical Parts-71D01(SN B020000 & up)



Ckt No .



Tektronix Part No .



R604 R605 R606 R607 R608 R609



315-0752-00 311-1883-00 315-0331-00 315-0102-00 315-0821-00 315-0510-00



R611 R61.3 R614 R615 R616 R617



Serial/Model No . Eff Dscont



Mfr Code -- ----- -- -- - -



Mfr Part Number



RES .,FXD,CMPSN :7 .5K OHM,5%,0 .25W RES .,VAR,NONWIR :10K OHM,1W RES .,FXD,CMPSN :330 OHM,5%,0 .25W RES .,F'XD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :820 OHM,5%,0 .25W RES .,FXD,CMPSN :51 OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB7525 14M870 CB3315 CB1025 CB8215 CB5105



307-0489-00 315-0362-00 315-0102-00 315-0272-00 315-0242-00 315-0242-00



RES,NTWK,FXD,FI :100 OHM,20%,1W RES .,FXD,CMPSN :3 .6K OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :2 .4K OHM,5%,0 .25W RES .,FXD,CMPSN :2 .4K OHM,5%,0 .25W



32997 01121 01121 01121 01121 01121



4308R-101-101 CB3625 CB1025 CB2725 CB2425 CB2425



R618 R619 R620 R621 R622 R623



315-0242-00 315-0510-00 315-0271-00 307-0489-00 315-0102-00 315-0182-00



RES .,FXD,CMPSN :2 .4K OHM,5%,0 .25W RES .,FXD,CMPSN :51 OHM,5%,0 .25W RES .,FXD,CMPSN :270 OHM,5%,0 .25W RES,NTWK,FXD,FI :100 OHM,20%,1W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :1 .8K OHM,5%,0 .25W



01121 01121 01121 32997 01121 01121



CB2425 CB5105 CB2715 4308R-101-101 CB1025 CB1825



R625 R627 R628 R629 R631 R633



311-1227-00 321-0231-00 321-0277-00 315-0271-00 307-0486-00 315-0272-00



RES .,VAR,NONWIR :5K OHM,20%,0 .50W RES .,FXD,FILM :2 .49K OHM,1%,0 .125W RES .,FXD,FILM :7 .5K OHM,I%,0 .125W RES .,FXD,CMPSN:270 OHM,5%,0 .25W RES,NTWK,THK FI :100 OHM,20%,1 .125W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W



32997 91637 91637 01121 91637 01121



3386F-TO4-502 MFF1816G24900F MFF1816G75000F CB2715 MSPlOA01-10IJ CB2725



R652 R653 R655 R656 R657 R662



315-0102-00 321-0268-00 321-0202-00 315-0102-00 321-0297-00 315-0102-00



RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,FILM :6 .04K OHM,1%,0 .125W RES .,FXD,FILM :1 .24K OHM,1%,0 .125W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,FILM :12 .1K OHM,1%,0 .125W RES .,FXD,CMPSN:IK OHM,5%,0 .25W



01121 91637 91637 01121 91637 01121



CB1025 MFF1816G60400F MFF1816G12400F CB1025 MFF1816G12101F CB1025



R663 R664 R665 R666 R667 R668



321-0335-00 321-0213-00 321-0193-00 315-0102-00 321-0364-00 321-0248-00



RES .,FXD,FILM :30 .IK OHM,1%,0 .125W RES .,FXD,FILM :1 .62K OHM,1%,0 .125W RES .,FXD,FILM :IK OHM,1%,0 .125W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,FILM :60 .4K OHM,1%,0 .125W RES .,FXD,FILM :3 .74K OHM,I%,0 .125W



91637 91637 91637 01121 91637 91637



MFF1816G30101F MFF1816GI620OF MFF1816GI000OF CB1025 MFF1816G60401F MFF1816G37400F



R671 R672 R673 R674 R675 R676



315-0101-00 315-0621-00 315-0822-00 321-0202-00 321-0248-00 315-0621-00



RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN :620 OHM,5%,0 .25W RES .,FXD,CMPSN :8 .2K OHM,5%,0 .25W RES .,FXD,FILM :1 .24K OHM,1%,0 .125W RES .,FXD,FILM :3 .74K OHM,1%,0 .125W RES .,FXD,CMPSN :620 OHM,5%,0 .25W



01121 01121 01121 91637 91637 01121



CB1015 CB6215 CB8225 MFF1816G12400F MFF1816G37400F CB6215



R678 R680



321-0239-00 311-1831-00 ----- -----



RES .,FXD,FILM :3 .O1K OHM,I%,0 .125W RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R695) RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R695) RES .,FXD,FILM :1 .13K OHM,1%,0 .125W



91637 12697



MFF1816G30100F 388CM40965



12697



CM41747



91637



MFF1816GI130OF



R680



B020275



Name & Description



B020000



R681



311-1831-01 ---°-- -- --321-0198-00



R682 8683 R684 R685 R686 R687



321-0206-00 322-1115-00 321-0143-00 321-0193-00 321-0143-00 321-0193-00



RES .,FXD,FILM :1 .37K OHM,1%,0 .125W RES .,FXD,FILM :156 OHM,10%,0 .25W RES .,FXD,FILM :301 OHM,1%,0 .125W RES .,FXD,FILM :IK OHM,1%,0 .125W RES .,FXD,FILM :301 OHM,1%,0 .125W RES .,FXD,FILM :IK OHM,I%,0 .125W



91637 91637 91637 91637 91637 91637



MFF1816G1370OF MFF1421GI56ROF MFF1816G301ROF MFF1816GI000OF MFF1816G301ROF MFF1816GI000OF



R688 R691 R692



315-0150-00 315-0242-00 321-0204-00



RES .,FXD,CMPSN :15 OHM,5%,0 .25W RES .,FXD,CMPSN :2 .4K OHM,5%,0 .25W RES .,FXD,FILM :1 .3K OHM,1%,0 .125W



01121 01121 91637



CB1505 CB2425 MFF1816GI3000F
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B086360



B086359



REV, SEP 1981



Replaceable Electrical Parts-71D01(SN B020000 & up)



Ckt No .



Tektronix Part No .



R693 R694 R695



321-0193-00 321-0173-00 311-1831-00



R695



311-1831-01 ___--



R696 R697 R698 R699 8701 R702



Serial/Model No . Eff Dscont



Name & Description



Mfr



Code



Mfr Part Number



RES .,FXD,FILM :IK OHM,I%,0 .125W RES .,FXD,FILM :619 OHM,I%,0 .125W RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WTIH R680) RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R680)



91637 91637 12697



MFF1816GI000OF MFF1816G619ROF 388CM40965



12697



CM41747



321-0157-00 321-0177-00 321-0164-00 321-0118-00 315-0563-00 315-0102-00



RES .,FXD,FILM :422 OHM,I%,0 .125W RES .,FXD,FILM :681 OHM,I%,0 .125W RES .,FXD,FILM :499 OHM,I%,0 .125W RES .,FXD,FILM :165 OHM,I%,0 .125W RES .,FXD,CMPSN :56K OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W



91637 91637 91637 91637 01121 01121



MFF1816G422ROF MFF1816G681ROF MFF1816G499ROF MFF1816G165ROF CB5635 CB1025



R703 R704 R707 R708 R709 R712



315-0563-00 315-0102-00 315-0302-00 315-0200-00 315-0272-00 315-0104-00



RES .,FXD,CMPSN :56K OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :3K OHM,5%,0 .25W RES .,FXD,CMPSN :20 OHM,5%,0 .25W RES .,FXD,CMPSN:2 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :l00K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB5635 CB1025 CB3025 CB2005 CB2725 CB1045



R713 R714 R715 R716 R717 R718



315-0513-00 315-0104-00 321-0356-00 315-0104-00 315-0513-00 321-0356-00



RES .,FXD,CMPSN :51K OHM,5%,0 .25W RES .,FXD,CMPSN :100K OHM,5%,0 .25W RES .,FXD,FILM :49 .9K OHM,I%,0 .125W RES .,FXD,CMPSN :100K OHM,5%,0 .25W RES .,FXD,CMPSN :51K OHM,5%,0 .25W RES .,FXD,FILM :49 .9K OHM,I%,0 .125W



01121 01121 91637 01121 01121 91637



CB5135 CB1045 MFF1816G49901F CB1045 CB5135 MFF1816G49901F



R720 R721 R731 R732 R733 R734



315-0202-00 315-0302-00 307-0106-00 315-0271-00 315-0271-00 315-0391-00



RES .,FXD,CMPSN :2K OHM,5%,0 .25W RES .,FXD,CMPSN:3K OHM,5%,0 .25W RES .,FXD,CMPSN :4 .7 OHM,5%,0 .25W RES .,FXD,CMPSN :270 OHM,5%,0 .25W RES .,FXD,CMPSN :270 OHM,5%,0 .25W RES .,FXD,CMPSN :390 OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB2025 CB3025 CB47G5 CB2715 CB2715 CB3915



R735 R736 R737 R738 R739 R740



321-0202-00 321-0248-00 315-0683-00 315-0113-00 315-0331-00 315-0271-00



RES .,FXD,FILM :1 .24K OHM,1%,0 .125W RES .,FXD,FILM :3 .74K OHM,1%,0 .125W RES .,FXD,CMPSN :68K OHM,5%,0 .25W RES .,FXD,CMPSN :IIK OHM,5%,0 .25W RES .,FXD,CMPSN :330 OHM,5%,0 .25W RES .,FXD,CMPSN :270 OHM,5%,0 .25W



91637 91637 01121 01121 01121 01121



MFF1816GI240OF MFF1816G37400F CB6835 CB1135 CB3315 CB2715



R741 R743 R744 R752 R753 R754



315-0510-00 315-0161-00 315-0102-00 315-0220-00 315-0272-00 315-0272-00



RES .,FXD,CMPSN :51 OHM,5%,0 .25W RES .,FXD,CMPSN:160 OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :22 OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .2 .5W



01121 01121 01121 01121 01121 01121



CB5105 CB1615 CB1025 CB2205 CB2725 CB2725



R754 R760 R761 R762 R764 R765



315-0392-00 321-0198-00 321-0206-00 322-1115-00 321-0143-00 321-0143-00



RES .,FXD,CMPSN :3 .9K OHM,5%,0 .25W RES .,FXD,FILM :1 .13K OHM,1%,0 .125W RES .,FXD,FILM :1 .37K OHM,1%,0 .125W RES .,FXD,FILM :156 OHM,10%,0 .25W RES .,FXD,FILM :301 OHM,1%,0 .125W RES .,FXD,FILM :301 OHM,1%,0 .125W



01121 91637 91637 91637 91637 91637



CB3925 MFF1816G11300F MFF1816G13700F MFF1421GI56ROF MFF1816G301ROF MFF1816G301ROF



R766 R767 R768 R769 R769 R770



321-0193-00 321-0193-00 321-0256-00 321-0170-00 321-0178-00 . 321-0307-00



RES .,FXD,FILM :IK OHM,I%,0 .125W RES .,FXD,FILM :IK OHM,I%,0 .125W RES .,FXD,FILM :4 .53K OHM,I%,0 .125W RES .,FXD,FILM :576 OHM,1%,0 .125W RES .,FXD,FII.M :698 OHM,I%,0 .125W RES .,FXD,FILM :15 .4K OHM,I%,0 .125W



91637 91637 91637 91637 91637 91637



MFF1816G1000OF MFF1816G10000F MFF1816G45300F MFF1816G576ROF MFF1816G698ROF MFF1816GI5401F



R771 R772 8774



321-0213-00 321-0193-00 321-0191-00



RES .,FXD,FILM :1 .62K OHM,1%,0 .125W RES .,FXD,FILM :IK OHM,1%,0 .125W RES .,FXD,FII,M :953 OHM,1%,0 .125W



91637 91637 91637



MFF1816G16200F MFF1816GI000OF MFF1816G953ROF



RSV, SSP 1981



B020000



B086359



B086360



B020000



B020614



B020615



B020000 B020685



B020684
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Replaceable Electrical Parts-71301 (SN B020000 & up)



Mfr Code



Mfr Part Number



RES .,FXD,FII.M :316 OHM,1%,0 .125W RES .,FXD,FI1,M :1 .3K OHM,1%,0 .125W RES .,FXD,FILM :IK OHM,1%,0 .125W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,FILM :267 OHM,1%,0 .125W RES .,FXD,FILM :536 OHM,1%,0 .125W



91637 91637 91637 01121 91637 91637



MFF1816G316ROF MFF1816GI3000F MFF1816G10000F CB1025 MFF1816G267ROF MFF1816G536ROF



RES .,FXD,FILM :536 OHM,1%,0 .125W RES .,FXD,CMPSN :36 OHM,5%,0 .25W RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R790) RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R790)



91637 01121 12697



MFF1816G536ROF CB3605 388CM40965



12697



CM41747



RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R788) RES .,VAR,NONWIR :2 .5 X 1K OHM,10%,0 .50W (FURNISHED AS A UNIT WITH R788) RES .,FXD,CMPSN :5 .1K OHM,5%,0 .25W RES,NTWK,FXD,FI :(7)50 OHM,5%,0 .125W



12697



388CM40965



12697



CM41747



01121 32997



CB5125 43088-101-500



RES,NTWK,FXD,FI :100 OHM,20%,1W RES,NTWK,FXD,FI :100 OHM,20%,0 .75W RES .NTWK,FXD FI :(3)50 OHM,5%,0 .125W RES .,FXD,CMPSN:100 OHM,5%,0 .25W RES .,FXD,CMPSN :8 .2K OHM,5%,0 .25W RES .,FXD,CMPSN :1OK OHM,5%,0 .25W



32997 01121 91637 01121 01121 01121



43088-101-101 206A101 CSP04COI-500J CB1015 CB8225 CB1035



RES .,FXD,CMPSN :100K OHM,5%,0 .25W RES .,FXD,CMPSN :1 .5K OHM,5%,0 .25W RES .,FXD,FILM :21K OHM,1%,0 .125W RES .,FXD,FILM :47 .5K OHM,1%,0 .125W RES .,F'XD,CMPSN :47K OHM,5%,0 .25W RES .,FXD,CMPSN :22K OHM,5%,0 .25W



01121 01121 91637 91637 01121 01121



CB1045 CB1525 MFF1816G21001F MFF1816G47501F CB4735 CB2235



RES .,FXD,CMPSN :680K OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :l00K OHM,5%,0 .25W RES .,FXD,CMPSN :1 .5K OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,FIL,M:6 .19K OHM,1%,0 .125W



01121 01121 01121 01121 01121 91637



CB6845 CB1025 CB1045 CB1525 CB1015 MFF1816G6190OF



RES .,FXD,FILM :2 .67K OHM,1%,0 .125W RES .,F'XD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN :51 OHM,5%,0 .25W RES .,FXD,CMPSN :200 OHM,5%,0 .25W RES .,FXD,CMPSN :1 .5K OHM,5%,0 .25W RES .,FXD,CMPSN :1 .5K OHM,5%,0 .25W



91637 01121 01121 01121 01121 01121



MFF1816G26700F CB1015 CB5105 CB2015 CB1525 CB1525



315-0101-00 308-0459-00 321-0193-00 321-0288-00 315-0391-00 315--0102-00



RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .',FXD,WW :1 .1 ORM,5%,3W RES .,FXD,FILM :IK OHM,1%,0 .125W RES .,FXD,FILM :9 .76K OHM,1%,0 .125W RES .,FXD,CMPSN :390 OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W



01121 91637 91637 91637 01121 01121



CB1015 CW2B-1R100J MFF1816GI000OF MFF1816G97600F CB3915 CB1025



R1202 81203 R1204 81206 R1207 81208



315-0301-00 315-0101-00 315-0201-00 315-0101-00 315-0101-00 315-0202-00



RES .,FXD,CMPSN :300 OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN:200 OHM,5%,0 .25W RES .,FXD,CMPSN:100 OHM,5%,0 .25W RES .,FXD,CMPSN:100 OHM,5%,0 .25W RES .,FXD,CMPSN:2K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB3015 CB1015 CB2015 CB1015 CB1015 CB2025



81209 81210 R1211



321-0202-00 321-0248-00 315-0101-00



RES .,FXD,FILM :1 .24K OHM,1%,0 .125W RES .,FXD,FILM :3 .74K OHM,1%,0 .125W RES .,FXD,CMPSN:100 OHM,5%,0 .25W



91637 91637 01121



MFF1816GI240OF MFF1816G37400F CB1015



Ckt No .



Tektronix Part No .



8775 8780 8781 8782 8783 R784



321-0145-00 321-0204-00 321-0193-00 315-0102-00 321-0138-00 321-0167-00



8785 8786 8788



321-0167-00 315-0360-00 311-1831-00 -_ 311-1831-01 --------- - -----



8020000



8790



311-1831-00



8020000



8790



B086360



R800 8801



311-1831-01 --- -----315-0512-00 307-0493-00



8811 8821 8831 R835 8902 8903



307-0489-00 307-0488-00 307-0492-00 315-0101-00 315-0822-00 315-0103-00



8904 8905 8907 8908 8910 8910



315-0104-00 315-0152-00 321-0320-00 321-0354-00 315-0473-00 315-0223-00



8020000 B020000



B079999X B079999X



8020000 B080000



8079999



8912 R913 8914 8915 R916 8918



315-0684-00 315-0102-00 315-0104-00 315-0152-00 315-0101-00 321-0269-00



XB080000 X8080000 8020000 B020000 8020000



B079999X B079999X B079999X



8919 8920 R920 8921 8923 8925



321-0234-00 315-0101-00 315-0510-00 315-0201-00 315-0152-00 315-0152-00



8020000 8020275



8020274 B069999X



8927 8961 R966 R967 R968 R1201



R788
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Serial/Model No . Eff Dscont



8086359



8086360



X8070000 X8070000



8086359



Name & Description



REV, SI=P 1981



Replaceable Electrical Parts-713011 (SN B020000 & up)



Ckt No .



Tektronix Part No .



81212 81213 81220 81223 81225 R1227



315-0202-00 315-0621-00 307-0103-00 307-0488-00 307-0501-00 307-0493-00



81229 81230 R1231 81232 81233 R1235



Mfr Code



Mfr Part Number



RES .,FXD,CMPSN :2K OHM,5%,0 .25W RES .,FXD,CMPSN :620 OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7 OHM,5%,0 .25W RES,NTWK,FXD,FI :100 OHM,20%,0 .75W RES,NTWK,FXD,FI :THICK FILM,(5) 50 OHM,5% RES,NTWK,FXD,FI :(7)50 OHM,5%,0 .125W



01121 01121 01121 01121 91637 32997



CB2025 CB6215 CB27G5 206A101 MSP06AOI-500J 43088-101-500



307-0486-00 307-0493-00 307-0493-00 307-0110-00 307-0493-00 307-0493-00



RES,NTWK,THK F?-100 OHM,20%,1 .125W RES,NTWK,FXD,FI :(7)50 OHM,5%,0 .125W RES,NTWK,FXD,FI :(7)50 OHM,5%,0 .125W RES .,FXD,CMPSN :3 OHM,5%,0 .25W RES,N'I'WK,FXD,Fl :(7)50 oHM,5%,0 .125W RES,NTWK,FXD,FI :(7)50 OHM,5%,0 .125W



91637 32997 32997 01121 32997 32997



MSP10A01-1OIJ 43088-101-500 43088-101-500 GB30G5 430BR-101-500 43088-101-500



R1251 R1253 81255 81256 81257 81258



315-0101-00 315-0241-00 307-0489-00 321-0247-00 321-0207-00 315-0101-00



RES .,FXD,CMPSN:100 OHM,5%,0 .25W RES .,FXD,CMPSN:240 OHM,5%,0 .25W RES,NTWK,F'XD,F'1 :100 OHM,20%,1W RES .,FXD,FILM :3 .65K OHM,l%,0 .125W RES .,FXD,FILM :1 .4K OHM,l%,0 .125W RES .,FXD,CMPSN :100 OHM,5%,0 .25W



01121 01121 32997 91637 91637 01121



CB1015 CB2415 43088-101-101 MFF1816G36500F MFF1816GI4000F CB1015



81260 81262 R1263 R1264 R1265 R1266



315-0101-00 315-0103-00 315-0272-00 315-0272-00 311-1590-00 315-0272-00



RES RES RES RES RES RES



.,FXD,CMPSN :100 OHM,5%,0 .25W .,FXD,CMPSN :IOK OHM,5%,0 .25W .,FXD,CMPSN :2 .7K OHM,5%,0 .25W .,FXD,CMPSN :2 .7K OHM,5%,0 .25W .,VAR,NONWIR :1OK OHM,10%,1W .,FXD,CMPSN :2 .7K OHM,5%,0 .25W



01121 01121 01121 01121 12697 01121



CB1015 CB1035 CB2725 CB2725 CM40256 CB2725



81267 81268 81269 R1269 81270 R1271



315-0161-00 315-0681-00 315-0104-00 315-0753-00 311-1894-00 315-0102-00



RES .,FXD,CMPSN :160 OHM,5%,0 .25W RES .,FXD,CMPSN :680 OHM,5%,0 .25W RES .,FXD,CMPSN :100K OHM,5%,0 .25W RES .,FXD,CMPSN :75K OHM,5%,0 .25W RES .,VAR,NONWIR :5K OHM,10%,0 .75W RES .,FXD,CMPSN:1K OHM,5%,0 .25w



01121 01121 01121 01121 02111 01121



CB1615 CB6815 CB1045 CB7535 43P502T655 CB1025



R1272 81273 81273 81274 81275 R1275



315-0392-00 315-0511-00 315-0471-00 321-0318-00 315-0511-00 315-0471-00



RES .,FXD,CMPSN:3 .9K OHM,5%,0 .25W RES .,FXD,CMPSN :510 OHM,5%,0 .25W RES .,FXD,CMPSN :41u OHM,5%,0 .25W RES .,FXD,FILM :20K OWF,I%,0 .125W RES .,FXD,CMPSN :510 OHM,5%,0 .25W RES .,F'XD,CMPSN :470 OHM,5%,0 .25w



01121 01121 01121 91637 01121 01121



CB3925 CB5115 CB4715 MFF1816G20001F CB5115 CB4715



R1276 R1277 R1278 R1279 R1301 81302



321-0816-00 321-0113-00 315-0101-00 321-0187-00 315-0221-00 315-0272-00



RES .,FXD,F1LM :5K OHM,1%,0 .125W RES .,FXD,FILM :147 OHM,1%,0 .125W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,FILM :866 OHM,I%,0 .125W RES .,FXD,CMPSN :220 OHM,5%,0 .25W RES .,FXD,CMPSN :2 .7K OHM,5%,0 .25W



24546 91637 01121 91637 01121 01121



NA55D5001F MFF1816GI47ROF CB1015 MFF1816G866ROF CB2215 CB2725



81303 81304 81306 81307 81308 81311



315-0221-00 315-0472-00 315-0101-00 315-0221-00 315-0472-00 315-0221-00



RES .,FXD,CMPSN :220 OHM,5%,0 .25W RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25w RES .,FXD,CMPSN :220 OHM,5%,0 .25W RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :220 OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB2215 CB4725 CB1015 CB2215 CB4725 CB2215



R1312 81315 R1316 81321 R1322 R1323



315-0472-00 315-0221-00 315-0472-00 315-0511-00 .XB090000 315-0102-00 315-0203-00 B020000



B049999



RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :220 OHM,5%,0 .25W RES .,FXD,CMPSN:4 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :510 OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :20K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB4725 CB2215 CB4725 CB5115 CB1025 CB2035



81323 81328 81329



315-0103-00 315-0102-00 315-0223-00



B089999



RES .,FXD,CMPSN :IOK OHM,5%,0 .25w RES .,FXD,CMPSN :1K OHM,5%,0 .25W RES .,FXD,CMPSN :^9K v,M,5%,0 .25W



01121 01121 01121



CB1035 CB1025 CB2235



REV, SEP 1981



Serial/Model No . Eff Dscont



B020000 B020615



B020614



B020000 B020615



B020614



B020000 B020615



B020614



B050000 XB050000



Name & Description
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Replaceable Electrical Parts--71301 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



81329 R1331 R1331 81332 81332 81333



315-0393-00 315-0102-00 315-0113-00 315-0102-00 315-0622-00 315-0302-00



B090000 XB050000 B090000 B020000 B050000 B020000



81333 R1335 81336 81339 R1340 R1341



315-0133-00 311-1238-00 315-0133-00 315-0103-00 315-0103-00 315-0473-00



B050000



81342 R1343 81344 R1345 R1349 81350



315-0473-00 315-0103-00 315-0103-00 315-0473-00 315-0103-00 315-0103-00



81351 R1352 R1353 81354 81361 81363



Name & Description



Mfr



Code



Mfr Pa rt Number



RES .,FXD,CMPSN :39K OHM,5%,0 .25W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :11K OHM,5%,0 .25W RES .,FXD,CMPSN :1K OHM,5%,0 .25W RES .,FXD,CMPSN :6 .2K OHM,5%,0 .25W RES .,FXD,CMPSN :3K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB3935 CB1025 CB1135 CB1025 CB6225 CB3025



RES .,FXD,CMPSN :13K RES .,VAR,NONWIR :5K RES .,FXD,CMPSN :13K RES .,FXD,CMPSN :IOK RES .,FXD,CMPSN :IOK RES .,FXD,CMPSN :47K



OHM,5%,0 .25W OHM,10%,0 .50W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W



01121 73138 01121 01121 01121 01121



CB1335 72-27-0 CB1335 CB1035 CB1035 CB4735



RES .,FXD,CMPSN :47K RES .,FXD,CMPSN :IOK RES .,FXD,CMPSN :1OK RES .,FXD,CMPSN :47K RES .,FXD,CMPSN :IOK RES .,FXD,CMPSN :IOK



OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB4735 CB1035 CB1035 CB4735 CB1035 CB1035



315-0473-00 315-0473-00 315-0103-00 315-0103-00 315-0102-00 315-0202-00



RES .,FXD,CMPSN :47K OHM,5%,0 .25W RES .,FXD,CMPSN :47K OHM,5%,0 .25W RES .,FXD,CMPSN :1OK OHM,5%,0 .25W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :1K OHM,5%,0 .25W RES .,FXD,CMPSN :2K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB4735 CB4735 CB1035 CB1035 CB1025 CB2025



R1364 R1370 81371 R1372 81373 81374



315-0104-00 315-0472-00 315-0272-00 315-0151-00 315-0562-00 315-0103-00



RES RES RES RES RES RES



01121 01121 01121 01121 01121 01121



CB1045 CB4725 CB2725 CB1515 CB5625 CB1035



R1375 81376 81381 81382 81383 R1384



311-1245-00 315-0302-00 321-0310-00 321-0306-00 315-0513-00 321-0315-00



RES .,VAR,NONWIR :IOK OHM,10%,0 .50W RES .,FXD,CMPSN :3K OHM,5%,0 .25W RES .,FXD,FILM :16 .5K OHM,1%,0 .125W RES .,FXD,FILM :15K OHM,1%,0 .125W RES .,FXD,CMPSN :51K OHM,5%,0 .25W RES .,FXD,FILM :18 .7K OHM,1%,0 .125W



73138 01121 91637 91637 01121 91637



72-28-0 CB3025 MFF1816GI6501F MFF1816GI5001F CB5135 CMF55-116G18701F



81385 81386 R1391 81392 81393 R1394



321-0335-00 321-0400-00 315-0513-00 315-0154-00 321-0310-00 315-0513-00



RES .,FXD,FILM :30 .1K OHM,1%,0 .125W RES .,FXD,FILM :143K OHM,1%,0 .125W RES .,FXD,CMPSN :51K OHM,5%,0 .25W RES .,FXD,CMPSN :150K OHM,5%,0 .25W RES .,FXD,FII.M :16 .5K OHM,1%,0 .125W RES .,FXD,CMPSN :51K OHM,5%,0 .25W



91637 91637 01121 01121 91637 01121



MFF1816G30101F MFF1816G14302F CB5135 CB1545 MFF1816GI6501F CB5135



81395 R1396 81397 R1403 81404 81405



315-0154-00 315-0513-00 321-0310-00 315-0103-00 315-0222-00 315-0362-00



RES RES RES RES RES RES



01121 01121 91637 01121 01121 01121



CB1545 CB5135 MFF1816G16501F CB1035 CB2225 CB3625



R1406 R1411 R1412 81413 R1414 R1415



315-0103-00 315-0101-00 315-0472-00 315-0221-00 315-0622-00 315-0153-00



RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W RES .,FXD,CMPSN :220 OHM,5%,0 .25W RES .,FXD,CMPSN :6 .2K OHM,5%,0 .25W RES .,FXD,CMPSN :15K OHM,5%,0 .25W



01121 01121 01121 01121 01121 01121



CB1035 CB1015 CB4725 CB2215 CB6225 CB1535



R1416 R1417 81418



315-0103-00 315-0682-00 315-0103-00



RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :6 .8K OHM,5%,0 .25W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W



01121 01121 01121



CB1035 CB6825 CB1035



6- 14



B089999 B049999 B049999



XB063430 XB063430



XB063430 XB063430



B020000



B020294



.,FXD,CMPSN :IOOK OHM,5%,0 .25W .,FXD,CMPSN :4 .7K OHM,5%,0 .25W .,FXD,CMPSN :2 .7K OHM,5%,0 .25W .,FXD,CMPSN :150 OHM,5%,0 .25W .,FXD,CMPSN :5 .6K OHM,5%,0 .25W .,FXD,CMPSN :1OK OHM,5%,0 .25W



.,FXD,CMPSN :150K OHM,5%,0 .25W .,FXD,CMPSN :51K OHM,5%,0 .25W .,FXD,FILM :16 .5K OHM,1%,0 .125W .,FXD,CMPSN :1OK OHM,5%,0 .25W .,FXD,CMPSN :2 .2K OHM,5%,0 .25W .,FXD,CMPSN :3 .6K OHM,5%,0 .25W



REV AUG 1982



Replaceable Electrical Parts-71301 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



Mfr Code



Mfr Part Number



RES .,FXD,CMPSN :510 OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :100 OHM,5%,0 .25W



01121 01121 01121 01121 91637 01121



CB5115 CB1015 CB1035 CB1345 MFF1816GI4302F CB1015



Name & Description



81418 81419 81421 81422 81423 81424



315-0511-00 315-0101-00 315-0103-00 315-0134-00 321-0400-00 315-0101-00



81425 81426 81427 81429 81430 81431



315-0103-00 315-0134-00 321-0400-00 315-0103-00 315-0134-00 321-0400-00



RES .,FXD,CMPSN:IOK OHM,5%,0 .25W RES .,FXD,CMPSN:130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W



01121 01121 91637 01121 01121 91637



CB1035 CB1345 MFF1816GI4302F CB1035 CB1345 MFF1816G14302F



81433 81434 81435 81436 81437 R1438



315-0103-00 315-0134-00 321-0400-00 315-0204-00 315-0103-00 315-0134-00



RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,1%,0 .125W RES .,FXD,CMPSN :200K OHM,5%,0 .25W RES .,FXL,w_PSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W



01121 01121 91637 01121 01121 01121



CB1035 CB1345 MFF1816GI4302F CB2045 CB1035 CB1345



R1439 R1440 R1441 81442 81443 81445



321-0400-00 315-0101-00 315-0103-00 315-0134-00 321-0400-00 315-0103-00



RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,F'XD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W



91637 01121 01121 01121 91637 01121



MFF1816GI4302F CB1015 CB1035 CB1345 MFF1816G14302F CB1035



81446 81447 81449 81450 81451 81452



315-0134-00 321-0400-00 315-0103-00 315-0134-00 321-0400-00 315-0204-00



RES .,FXD,CMPSN:130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :200K OHM,5%,0 .25W



01121 91637 01121 01121 91637 01121



CB1345 MFF1816GI4302F CB1035 CB1345 MFF1816G14302F CB2045



81453 81454 81455 81456 81457 R1458



315-0103-00 315-0134-00 321-0400-00 315-0101-00 315-0103-00 315-0134-00



RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FII,M :143K OHM,I%,0 .125W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,CMPSN:10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W



01121 01121 91637 01121 01121 01121



CB1035 CB1345 MFF1816GI4302F CB1015 CB1035 CB1345



81459 81461 R1462 R1463 R1465 R1466



321-0400-00 315-0103-00 315-0134-00 321-0400-00 315-0103-00 315-0134-00



RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,Ci.PSN :10K OHM,5%,0 .25W RES ., 7vI,CMPSN :130K OHM,5%,0 .25W



91637 01121 01121 91637 01121 01121



MFF1816GI4302F CB1035 CB1345 MFF1816G14302F CB1035 CB1345



81467 81469 R1470 81471 81473 81474



321-0400-00 315-0103-00 315-0134-00 321-0400-00 315-0103-00 315-0134-00



RES .,FXD,FILM :143K OHM,1%,0 .125W RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,F'ILM :143K OHM,1%,0 .125W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN:130K OHM,5%,0 .25W



91637 01121 01121 91637 01121 01121



MFF1816GI4302F CB1035 CB1345 MFF1816GI4302F CB1035 CB1345



R1475 R1477 R1478 81479 81481 R1482



321-0400-00 315-0103-00 315-0134-00 321-0400-00 315-0103-00 . 315-0134-00



RES .,FXD,FILM :143K OHM,1%,0 .125W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :130K OHM,5%,0 .25W



91637 01121 01121 91637 01121 01121



MFF1816G14302F CB1035 CB1345 MFF1816GI4302F CB1035 CB1345



81483 81484 R1485



321-0400-00 315-0204-00 315-0163-00



RES .,FXD,FILM :143K OHM,I%,0 .125W RES .,FXD,CMPSN :200K OHM,5%,0 .25W RES .,FXD,CMPSN :16K OHM,5%,0 .25W



91637 01121 01121



MFF1816GI4302F CB2045 CB1635



REV, SEP 1981



B020295
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Replaceable Electrical Parts-71301 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



Name & Description



Mfr Code



Mfr Part Number



81486 81487 81488 R1490 81491 81493



315-0102-00 315-0103-00 315-0101-00 321-0310-00 315-0104-00 315-0104-00



RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :IOK OHM,5%,0 .25W RES .,FXD,CMPSN :100 OHM,5%,0 .25W RES .,FXD,FILM :16 .5K OHM,1%,0 .125W RES .,FXD,CMPSN:IOOK OHM,5%,0 .25W RES .,FXD,CMPSN :l00K OHM,5%,0 .25W



01121 01121 01121 91637 01121 01121



CB1025 CB1035 CB1015 MFF1816G16501F CB1045 CB1045



81494 81495 R1496 81497 81498 81499



321-0310-00 321-0310-00 315-0102-00 315-0123-00 315-0103-00 315-0103-00



RES .,FXD,FILM :16 .5K OHM,1%,0 .125W RES .,FXD,FILM :16 .5K OHM,1%,0 .125W RES .,FXD,CMPSN :IK OHM,5%,0 .25W RES .,FXD,CMPSN :12K OHM,5%,0 .25W RES .,FXD,CMPSN :10K OHM,5%,0 .25W RES .,FXD,CMPSN :10K OHM,5%,0 .25W



91637 91637 01121 01121 01121 01121



MFF1816GI6501F MFF1816GI6501F CB1025 CB1235 CB1035 CB1035



81505 81506 81509 R1511



315-0101-00 315-0101-00 315-0471-00 315-0471-00



RES RES RES RES



01121 01121 01121 01121



CB1015 CB1015 CB4715 CB4715



RT691 RT782



307-0124-00 307-0127-00



RES .,THERMAL :5K OHM,10% RES .,THERMAL :1K OHM,10%



50157 50157



ID1618 2DI596



5605 5606 S614 51200 S1201 51202



311-1883-00 311-1883-00 260-0735-00 260-1809-00 260-1809-00 260-1809-00



RES .,VAR,NONWIR :IOK OHM,1W RES .,VAR,NONWIR :IOK OHM,1W SWTTCH,PUSH :T,NO CONTACT,RED BUTTON SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPT'r,0 .4A,20V SWITCH,TOGGLE :SP'I'T,0 .4A,20V



01121 01121 81073 09353 09353 09353



14M870 14M870 39-1 7103SYCB8E 7103SYCB8E 7103SYCB8E



51203 51204 51205 51206 51207 S1208



260-1809-00 260-1809-00 260-1809-00 260-1809-00 260-1809-00 260-1809-00



SWITCH,TOGGI .E :SPTT,0 .4A,20V SWITCH,T000I,E :SPT'r,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,TOGGLE :SPTT,0 .4A,20V SWITCH,T000LE :SPT'1,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V



09353 09353 09353 09353 09353 09353



7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E



51209 S1210 51211 51212 S1213 S1214



260-1809-00 260-1809-00 260-1809-00 260-1809-00 260-1809-00 260-1809-00



SWITCH,TOGGI.,E :SP'rf,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,TOGGL,E :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V



09353 09353 09353 09353 09353 09353



7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E



S1215 S1218 51219 51220 51251 51256



260-1809-00 260-1809-00 260-1809-00 260-1809-00 260-1335-00 260-1809-00



SWITCH,TOGGLE :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPTT,0 .4A,20V SWITCH,T000LE :SPDT,0 .4A,20VDC SWITCH,T000I,E :SPT'1',0 .4A,20V



09353 09353 09353 09353 09353 09353



7103SYCB8E 7103SYCB8E 7103SYCB8E 7103SYCB8E 7101 SHCB8E 7103SYCB8E



51258 51260 51265 51275 S1342 51352



260-1335-00 260-1335-00 260-1809-00 260-1871-00 263-0028-00 263-0028-00



SWITCH,T000LE :SPDT,0 .4A,20VDC SWITCH,T000LE :SPDT,0 .4A,20VDC SWITCH,TOGGLE :SPT'T,0 .4A,20V SWITCH,T000LE :DPDT,5A,120VAC SWITCH,ROTARY :MINZ PANCAKE,CURSOR SWITCH,ROTARY :MINI PANCAKE,CURSOR



09353 09353 09353 09353 80009 80009



7101 SHCB8E 7101 SHCB8E 7103SYCB8E 7211SYCB 263-0028-00 263-0028-00



51493 51501



260-1335-00 260-1809-00



SWITCH,T000LE :SPDT,0 .4A,20VDC SWITCH,TOGGT.E :SP'II',0 .4A,20V



09353 09353



7101 SHCB8E 7103SYCB8E



T922 T942



120-1062-00 120-1083-00



TRANSFORMER,RF :BASE DRIVE POT CORE XFMR,PWR,SDN,RF :POT CORE



80009 80009



120-1062-00 120-1083-00



U106 U106 U108



156-0307-00 156-0307-01 156-0757-00



MICROCIRCUIT,LI :QUAD DIFF LINE RECEIVER MICROCIRCUTT,DI :QUAD DIFF LINE RECEIVER MICROCIRCUIT,DI :DUAL 3-IN,3-OUT GATE



80009 80009 04713



156-0307-00 156-0307-01 MC10211(P OR L)
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XBO80000 XB080000 XBO80000 XB080000



B020000 XBO80000



B020000 B100266 B020000



B079999X



B100265 B100265



.,FXD,CMPSN :100 .,FXD,CMPSN :100 .,FXD,CMPSN :470 .,FXD,CMPSN :470



OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W OHM,5%,0 .25W



REV AUG 1982



Replaceable Electrical Parts-7D01 (SN B020000 & up)



Ckt No .



Tektronix Part No .



U108 U110 U110 U120 U120 U130



156-0757-01~ 156-0757-00 156-0757-01 156-0638-00 156-0638-01 156-°0638-00



U130 U132 U132 U136 U136 U140



Serial/Model No . Eff Dscont ~___



Name & Description



Mfr Code



Mfr Part Number



B100266 A~" 8020000 8100265 8100266 8020000 8100265 8100266 8020000 B100265



MICROCIRCUIT,DI :DUAL J3-IN,3-OUT OR NOR MICROCIRCUIT,DI :DUAL 3-IN,3-OUT GATE MICROCIRCUIT,DI :DUAL 3-IN,3-OUT OR NOR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR



80009 04713 80009 04713 04713 04713



156-0757-01m ~ MC10211(P OR L) 156-0757-01 MC10141L MC10141 MC10141L



156-0638-01 156-0205-00 156-0205-02 156-0687-00 156-0687-01 156-0641-00



8100266 8020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :QUAD 2-INPUT NOR GATE MICROCIRCUIT,DI :QUAD 2-INP NOR GATE,SCRN MICROCIRCUIT,DI :QUAD EXCLUSIVE-OR COMP MICROCIRCUIT,DI :QUAD EXCL OR CMPTR MICROCIRCUIT,DI :UNIVERSAL,HEXIDECIMAL CNTR



04713 04713 04713 80009 04713 80009



MC10141 MC10102 (P OR L) SC22689LI02 156-0687-00 MC10113PI 156-0641-00



U140 U150 U150 U225 U225 U235



156-0641-01 156-0641-00 156-0641-01 156-0632-00 156-0632-02 156-0638-00



8100266 8020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :UNIV HEX CNTR,SCRN MICROCIRCUIT,DI :UNIVERSAL,HEXIDECIMAL CNTR MICROCIRCUIT,DI :UNIV HEX CNTR,SCRN MICROCIRCUIT,DI :QUAD 2 INPUT MUX/LATCH MICROCIRCUIT,DI :QUAD 2 INPUT MUX/LATCH MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR



80009 80009 80009 04713 80009 04713



156-0641-01 156-0641-00 156-0641-01 MC10173L 156-0632-02 MC10141L



U235 U245 U245 U252 U252 U254



156-0638-01 156-0638-00 156-0638-01 156-0657-00 156-0657-02 156-0657-00



8100266 B020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM



04713 04713 04713 04713 04713 04713



MC10141 MC10141L MC10141 MCM10144L MCM10144L MCM10144L



U254 U256 U256 U258 U258 U260



156-0657-02 156-0657-00 156-0657-02 156-0657-00 156-0657-02 156-0458-00



8100266 8020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :QUAD AND CATE,2-INP



04713 04713 04713 04713 04713 04713



MCM10144L MCM10144L MCM10144L MCM10144L MCM10144L MC10104L



U260 U268 U268 U269 U269 U335



156-0458-01 156-0230-00 156-0230-02 156-0182-00 156-0182-02 156-0638-00



8100266 8020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :QUAD AND GATE2 INP,SCRN MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP MICROCIRCUIT,DI :DUAL D-TYPE M/S,FF,SCRN MICROCIRCUIT,DI :TRIPLE 2-3-2 INPUT GATE MICROCIRCUIT,DI :TRIPLE 2-3-2 INPUT GATE MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR



04713 04713 80009 80009 80009 04713



SC22689P104 MC10131 (L OR P) 156-0230-02 156-0182-00 156-0182-02 MC10141L



U335 U345 U345 U352 U352 U354



156-0638-01 156-0638-00 156-0638-01 156-0657-00 156-0657-02 156-0657-00



8100266 B020000 B100266 8020000 8100266 8020000



MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM



04713 04713 04713 04713 04713 04713



MC10141 MC10141L MC10141 MCM10144L MCM10144L MCM10144L



U354 U356 U356 U358 U358 U425



156-0657-02 156-0657-00 156-0657-02 156-0657-00 156-0657-02 156--0632-00



B100266 8020000 8100266 8020000 8100266 8020000



MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :QUAD 2 INPUT MUX/LATCH



04713 04713 04713 04713 04713 04713



MCM10144L MCM10144L MCM10144L MCM10144L MCM10144L MC10173L



U425 U435 U435 U445 U445 U452



156-0632-02 8100266 156-0638-00 8020000 156--0638-01 8100266 156-0638-00 8020000 156-0638-01 ' 8100266 156-0657-00 8020000



8100265



MICROCIRCUIT,DI :QUAD 2 INPUT MUX/LATCH MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :256 BIT RAM



80009 04713 04713 04713 04713 04713



156-0632-02 MC10141L MC10141 MC10141L MC10141 MCM10144L



U452 U454



156-0657-02 156-0657-00



8100265



MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM



04713 04713



MCM10144L MCM10144L



REV OCT 1982



B100266 8020000



8100265 8100265 8100265 8100265 8100265 8100265 8100265 B100265 B100265 8100265 8100265 8100265 8100265 8100265 B100265 8100265 8100265 8100265 8100265 8100265 8100265 8100265 8100265



6- 1 7



Replaceable Electrical Parts-71)01 (SN B020000 & up)



Ckt No . U454 U456 U456 U458 U458 U460



Tektronix Part No .



Serial/Model No . Eff Dscont



a~ 156-0657-02 B100266 MICROCIRCUIT,DI :256 X 1 STATIC RAM 156-0657-00 156-0657-02 156-0657-00 156-0657-02 156-0458-00



B020000 B100266 B020000 B100266 B020000



U460 U535 U535 U545 U545 U5 .52



156-0458-01 156-0638-00 1 .56-0638-01 156-0638-00 156-0638-01 156-0657-00



B100266 B020000 B100266 B020000 B100266 B020000



U552 U554 U554 U556 U556 U558



156-0657-02 156-0657-00 156-0657-02 156-0657-00 156-0657-02 156-0657-00



B100266 B020000 B100266 B020000 B100266 B020000



U558 U560 U560 U570 U570 U572



156-0657-02 156-0458-00 156-0458-01 156-0640-00 156-0640-02 156-0640-00



B100266 B020000 B100266 B020000 B100266 B020000



U5.72 U608 U608 U610 U610 U615



156-0640-02 156-0205-00 156-0205-02 156-0295-00 156-0295-02 156-0230-00



B100266 B020000 B100000 B020000 B100000 B020000



U615 U617 U617 U619 U619 U621



156-0230-02 156-0182-00 156-0182-02 156-0230-00 156-0230-02 156-0230-00



B100000 B020000 B100000 B020000 B100000 B020000



U621 U622 U622 U623 U623 U624



156-0230-02 156-0638-00 156-0638-01 156-0641-00 156-0641-01 156-0641-00



B100000 B020000 BI00000 B020000 B100000 B020000



U624 U625 U625 U628 U628 U632



156-0641-01 156-0687-00 156-0687-01 156-0641-00 156-0641-01 156-0205-00



B100000 B020000 B100000 B020000 B100000 B020000



U632 U740 U740 U752 U752 U800



156-0205-02 156-0688-00 156-0688-01 156-0200-00 156-0200-02 156-0205-00



B1o0000 B020000 B100000 B020000 B100000 B020000



U800 U810 U810



156-0205-02 156-0642-00 156-0642-01



B100000 B020000 BI00000



6- 18



B100265 B100265 B100265 B100265 B100265 B100265 B100265 B100265 B100265 B100265 B100265 B100265 B099999 B099999 B099999 B099999 B099999 B099999 B099999



B099999 B099999 B099999 B099999 B099999 B099999 B099999 B099999 B099999



Mfr Code



Name & Description TP N`



-~~ 04713



Mfr Part Number ~-M7 m



04713 04713 04713 04713 04713



MCM10144 MCM10144L MCM10144L MCM10144L MCM10144L MC10104L



MICROCIRCUIT,DI :QUAD AND GATE2 INP,SCRN MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :256 BIT RAM



04713 04713 04713 04713 04713 04713



SC22689PI04 MC10141L MC10141 MC10141L MC10141 MCM10144L



MICROCIRCUIT,DI :256 MICROCIRCUIT,DI :256 MICROCIRCUIT,DI :256 MICROCIRCUIT,DI :256 MICROCIRCUIT,DI :256 MICROCIRCUIT,DI :256



04713 04713 04713 04713 04713 04713



MCM10144L MCM10144L MCM10144L MCM10144L MCM10144L MCM10144L



MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :QUAD AND GATE,2-INP MICROCIRCUIT,DI :QUAD AND GATE2 INP,SCRN MICROCIRCUIT,DI :8 LINE MULTIPLEXER MICROCIRCUIT,DI :8 LINE MULTIPLEXER MICROCIRCUIT,DI :8 LINE MULTIPLEXER



04713 04713 04713 80009 80009 80009



MCM10144L MC10104L SC22689PI04 156-0640-00 156-0640-02 156-0640-00



MICROCIRCUIT,DI :8 LINE MULTIPLEXER MICROCIRCUIT,DI :QUAD 2-INPUT NOR GATE MICROCIRCUIT,DI :QUAD 2-INP NOR GATE,SCRN MICROCIRCUIT,DI :TRIPLE EXCI, OR EXCL NOR MICROCIRCUIT,DI :TRIPLE 2-INP EXCL OR NOR MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP



80009 04713 04713 80009 80009 04713



156-0640-02 MC10102 (P OR L) SC22689L102 156-0295-00 156-0295-02 MC10131 (L OR P)



MICROCIRCUIT,DI :DUAL D-TYPE M/S,FF,SCRN MICROCIRCUIT,DI :TRIPLE 2-3-2 INPUT GATE MICROCIRCUIT,DI :TRIPLE 2-3-2 INPUT GATE MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP MICROCIRCUIT,DI :DUAL D-TYPE M/S,FF,SCRN MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP



80009 80009 80009 04713 80009 04713



156-0230-02 156-0182-00 156-0182-02 MC10131 (L OR P) 156-0230-02 MC10131 (L OR P)



MICROCIRCUIT,DI :DUAL D-TYPE M/S,FF,SCRN MICROCIRCUIT,DI :FOUR-BIT UNIV SHIFT RGTR MICROCIRCUIT,DI :FOUR-BIT UNIVSHIFT RGTR MICROCIRCUIT,DI :UNIVERSAL,HEXIDECIMAL CNTR MICROCIRCUIT,DI :UNIV HEX CNTR,SCRN MICROCIRCUIT,DI :UNIVERSAL,HEXIDECIMAL CNTR



80009 04713 04713 80009 80009 80009



156-0230-02 MC10141L MC10141 156-0641-00 156-0641-01 156-0641-00



MICROCIRCUIT,DI :UNIV HEX CNTR,SCRN MICROCIRCUIT,DI :QUAD EXCLUSIVE-OR COMP MICROCIRCUIT,DI :QUAD EXCL OR CMPTR MICROCIRCUIT,DI :UNIVERSAL,HEXIDECIMAL CNTR MICROCIRCUIT,DI :UNIV HEX CNTR,SCRN MICROCIRCUIT,DI :QUAD 2-INPUT NOR GATE



80009 80009 04713 80009 80009 04713



156-0641-01 156-0687-00 MC10113PI 156-0641-00 156-0641-01 MC10102 (P OR L)



MICROCIRCUIT,DI MICROCIRCUIT,DI MICROCIRCUIT,DI MICROCIRCUIT,LI MICROCIRCUIT,LI MICROCIRCUIT,DI



:QUAD 2-INP NOR GATE,SCRN :DUAL J-K MASTER SLAVE FF :DUAL J-K MASTER SLAVE FF :OPERATIONAL AMPLIFIER :OPERATIONAL AMPLIFIER :QUAD 2-INPUT NOR GATE



04713 04713 04713 04713 04713 04713



SC22689LI02 MC10135L SC22689L135 MC1456P1 MC1456U MC10102 (P OR L)



MICROCIRCUIT,DI :QUAD 2-INP NOR GATE,SCRN MICROCIRCUIT,DI :BI-QUINARY CNTR MICROCIRCUIT,DI :BI QUINARY CNTR,SCRN



04713 04713 80009



SC22689L102 MC10138L 156-0642-01



MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :256 BIT RAM MICROCIRCUIT,DI :256 X 1 STATIC RAM MICROCIRCUIT,DI :QUAD AND GATE,2-INP



X 1 BIT X 1 BIT X 1 BIT



STATIC RAM RAM STATIC RAM RAM STATIC RAM RAM
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Replaceable Electrical Parts---7001 (SN B020000 & up)



Ckt No .



Tektronix Part No .



0812 0812 0814 0814 0816 0816



156-0642-00 156-0642-01 156-0642-00 156-0642-01 156-0642-00 156-0642-01



0818 0818 0820 0820 0824 U824



Serial/Model No . Eff Dsc ont ._._



Mfr Code



Mfr Part Number



04713 80009 04713 80009 04713 80009



MC10138L ~wY~F~TA 156-0642-01 MC10138L 156-0642-01 MC10138L 156-0642-01



MICROCIRCUIT,DI :BI-QUINARY CNTR MICROCIRCUIT,DI :BI QUINARY CNTR,SCRN MICROCIRCUIT,DI :8 LINE MULTIPLEXER MICROCIRCUIT,DI :8 LINE MULTIPLEXER MICROCIRCUIT,DI :DUAL 4 TO 1 MULTIPLEXER MICROCIRCUIT,DI :DUAL 4 TO 1 MUX



04713 80009 80009 80009 04713 80009



MC10138L 156-0642-01 156-0640-00 156-0640-01 MC10174P 156-0637-01



MICROCIRCUIT,DI :BI-QUINARY CNTR MICROCIRCUIT,DI :BI QUINARY CNTR,SCRN MICROCIRCUIT,DI :DUAL 4 TO 1 MULTIPLEXER MICROCIRCUIT,DI :DUAL 4 TO 1 MUX MICROCIRCUIT,LI :TIMER MICROCIRCUIT,LI :TIMER,TESTED



04713 80009 04713 80009 27014 80009



MC10138L 156-0642-01 MC10174P 156--0637-01 LM555CN 156-0402-03



MICROCIRCUIT,LI :TIMER MICROCIRCUIT,LI :TIMER,TESTED MICROCIRCUIT,DI :TRIPLE LINE RECEIVER MICROCIRCUIT,DI :TRIPLE LINE RECEIVER,SCRN MICROCIRCUIT,DI :TRIPLE LINE RECEIVER MICROCIRCUIT,DI :TRIPLE LINE RECEIVER,SCRN



27014 80009 80009 04713 80009 04713



LM555CN 156-0402-03 156-0369-00 SC22689P216 156-0369-00 SC22689P216



MICROCIRCUIT,DI :TRIPLE MICROCIRCUIT,DI :TRIPLE MICROCIRCUIT,DI :TRIPLE MICROCIRCUIT,DI :TRIPLE MICROCIRCUIT,DI :TRIPLE MICROCIRCUIT,DI :TRIPLE



RECEIVER RECEIVER,SCRN RECEIVER RECEIVER,SCRN RECEIVER RECEIVER,SCRN



80009 04713 80009 04713 80009 04713



156-0369-00 SC22689P216 156-0369-00 SC22689P216 156-0369-00 SC22689P216



MICROCIRCUIT,DI :TRIPLE LINE RECEIVER MICROCIRCUIT,DI :TRIPLE LINE RECEIVER,SCRN MICROCIRCUIT,DI :DUAL 4-5 IN OR/NOR MICROCIRCUIT,DI :DUAL 4/5 INP OR NOR GATE MICROCIRCUIT,DI :DUAL 4-5 IN OR/NOR MICROCIRCUIT,DI :DUAL 4/5 INP OR NOR GATE



80009 04713 80009 80009 80009 80009



156-0369-00 SC22689P216 156-0229-00 156-0229-01 156-0229-00 156-0229-01



MICROCIRCUIT,DI :QUAD AND GATE,2-INP MICROCIRCUIT,DI :QUAD AND GATE2 INP,SCRN MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER MICROCIRCUIT,DI :QUAD 2-INPUT EXCL OR GATES MICROCIRCUIT,DI :QUAD 2-INP EXCL OR GATE



04713 04713 01295 01295 80009 01295



MC10104L SC22689PI04 MICROA741CP UA741CJG 156-0381-00 SN74LS86



MICROCIRCUIT,DI :DUAL MICROCIRCUIT,DI :DUAL MICROCIRCUIT,DI :DUAL MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD



80009 80009 07263 01295 01295 80009



156-0331-00 156-0388-00 74LS74A SN74LSOO(N OR J) SN74LSOO 156-0383-00



MICROCIRCUIT,DI :QUAD 2-INP NOR GATE MICROCIRCUIT,DI :MONOLITHIC,4 DECADE COUNTER MICROCIRCUIT,DI :4 DECADE COUNTER MICROCIRCUIT,DI :QUAD 2-INPUT NAND GATE MICROCIRCUIT,DI :QUAD 2 INPUT NAND GATE,CHK MICROCIRCUIT,DI :QUAD 2 INPUT AND GATE



01295 80009 80009 80009 80009 80009



SN74LS02 155-0090-00 155-0171-00 156-0350-00 156-0350-05 156-0577-00



MICROCIRCUIT,DI :QUAD 2-INP AND GATE,SEL MICROCIRCUIT,DI :SYN 4-B,UP-DOWN BINARY CTR MICROCIRCUIT,DI :SYN 4-B UP/DNBIN,CNTR,SEL



27014 27014 80009



DM74CO8 MM74C193J 156-0627-02



Name & Description _



B020000 B100000 B020000 B100000 B020000 B100000



B099999MICROCIRCUIT,DI :BI-QUINARY MICROCIRCUIT,DI :BI QUINARY B099999 MICROCIRCUIT,DI :BI-QUINARY MICROCIRCUIT,DI :BI QUINARY B099999 MICROCIRCUIT,DI :BI-QUINARY MICROCIRCUIT,DI :BI QUINARY



156-0642-00 156-0642-01 156-0640-00 156-0640-01 156-0637-00 156-0637-01



B020000 BI00000 B020000 B100000 B020000 B100000



B099999



0828 U828 0838 U838 0912 0912



156-0642-00 156-0642-01 156-0637-00 156-0637-01 156-0402-00 156-0402-03



B020000 BI00000 B020000 B100000 XBO80000 B100000



B099999



0918 0918 01215 01215 01218 01218



156-0402-00 156-0402-03 156-0369-00 156-0369-03 156-0369-00 156-0369-03



B020000 B100000 B020000 B100220 B020000 B100220



B099999



01224 01224 01234 01234 01236 02136



156-0369-00 156-0369-03 156-0369-00 156-0369-03 156-0369-00 156-0369-03



B020000 B100220 B020000 B100220 B020000 B100220



B100219



01248 01248 01252 01252 01254 01254



156-0369-00 156-0369-03 156-0229-00 156-0229-01 156-0229-00 156-0229-01



B020000 B100220 B020000 B100220 B020000 B100220



B100219



01262 01262 01276 01276 01322 01322



156-0458-00 156-0458-01 156-0067-00 156-0067-12 156-0381-00 156-0381-02



B020000 B100220 B020000 B100220 B020000 B100244



B100219



01328 01328 01328 01332 01332 01334



156-0331-00 156-0388-00 156-0388-03 156-0382-00 156-0382-02 156-0383-00



B020000 B060000 B100244 B020000 B100244 B020000



B059999 B100243



01334 01338 01338 01342 01342 01344



156-0383-02 155-0090-00 155-0171-00 156-0350-00 156-0350-05 156-0577-00



B100244 B020000 B052815 B020000 B100244 B020000



01344 01346 01346



156-0577-02 156-0627-00 156-0627-02



B100244 B020000 B100244



REV OCT 1982



B099999 B099999



B099999 B099999



B100219 B100219



B100219 B100219



B100219 B100219



B100219 B100243



B100243 B100243 B052814 B100243 B100243 B100243



LINE LINE LINE LINE LINE LINE



CNTR CNTR,SCRN CNTR CNTR,SCRN CNTR CNTR,SCRN



D-TYPE,FLIP-FLOP D-TYPE FLIP-FLOP D FLIP-FLOP 2-INPUT HAND GATE 2-INP NAND GATE 2-INPUT NOR GATE
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Replaceable Electrical Parts---71301 (SN B020000 & up)



Ckt No .



Tektronix Part No .



Serial/Model No . Eff Dscont



Mfr Code



Name & Description



Mfr Part Number



U1348i U1348 U1352 U1352 U1356 U1356



156-0629-00B020000 -YB100243 OW 156-0629-01 B100244 B020000 B100243 156-0350-00 B100244 156--0350-05 156-0627-00 B020000 B100243 156-0627-02 B100244



MICROCIRCUIT,DI :30MHZ PRESETTABLE PBIN CTR vP MICROCIRCUIT,DI :30 MHZ PRESETTABLE BIN MICROCIRCUIT,DI :QUAD 2-INPUT NAND GATE MICROCIRCUIT,DI :QUAD 2 INPUT NAND GATE,CHK MICROCIRCUIT,DI :SYN 4-B,UP-DOWN BINARY CTR MICROCIRCUIT,DI :SYN 4-B UP/DNBIN,CNTR,SEL



01295 01295 80009 80009 27014 80009



^^SN74LS197N SN74LS197 156-0350-00 156-0350-05 MM74C193J 156-0627-02



U1358 U1358 U1366 U1366 U1368 U1368



156-0629-00 156-0629-01 156-0627-00 156-0627-02 156-0629-00 156-0629-01



B020000 B100244 B020000 B100244 B020000 B100244



B100243



MICROCIRCUIT,DI :30MHZ PRESETTABLE BIN CTR MICROCIRCUIT,DI :30 MHZ PRESETTABLE BIN MICROCIRCUIT,DI :SYN 4-B,UP-DOWN BINARY CTR MICROCIRCUIT,DI :SYN 4-B UP/DNBIN,CNTR,SEL MICROCIRCUIT,DI :30MHZ PRESETTABLE BIN CTR MICROCIRCUIT,DI :30 MHZ PRESETTABLE BIN



01295 01295 27014 80009 01295 01295



SN74LS197N SN74LS197 MM74CI93J 156-0627-02 SN74LS197N SN74LS197



U1370 U1370 U1372 U1372 U1402 U1402



156-0382-00 156-0382-02 156-0472-00 156-0472-03 156-0572-00 156-0572-02



B020000 B100244 B020000 B100244 B020000 B100244



B100243



MICROCIRCUIT,DI :QUAD 2-INPUT NAND GATE MICROCIRCUIT,DI :QUAD 2-INP NAND GATE MICROCIRCUIT,DI :13-INPUT NAND GATE MICROCIRCUIT,DI :13 INPUT NAND GATE,SCRN MICROCIRCUIT,DI :8 BIT SERIAL IN-PRL OUT MICROCIRCUIT,DI :8 BIT SERIAL IN/PRL OUT,SE



01295 01295 01295 01295 80009 27014



SN74LS00(N OR J) SN74LS00 SN74SI33N SN74SI33 156-0572-00 MM74C164JA+



U1408 U1408 U1410 U1410 U1422 U1422



156-0572-00 156-0572-02 156-0388-00 156-0388-03 156-0392-00 156-0392-03



B020000 B100244 B020000 B100244 B020000 B100244



B100243



MICROCIRCUIT,DI :8 BIT SERIAL IN-PRL OUT MICROCIRCUIT,DI :8 BIT SERIAL IN/PRL OUT,SE MICROCIRCUIT,DI :DUAL D-TYPE FLIP-FLOP MICROCIRCUIT,DI :DUAL D FLIP-FLOP MICROCIRCUIT,DI :QUAD LATCH W/CLEAR MICROCIRCUI'r,DI :QUAD LATCH W/CLEAR



80009 27014 80009 07263 34335 01295



156-0572-00 MM74Cl64JA+ 156-0388-00 74LS74A SN74LS175N OR J SN74S175NP3



U1438 U1438 U1454 U1454 U1470 U1470



156-0392-00 156-0392-03 156-0392-00 156-0392-03 156-0392-00 156-0392-03



B020000 B100244 B020000 B100244 B020000 B100244



B100243



MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROC1RCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD



LATCH LATCH LATCH LATCH LATCH LATCH



34335 01295 34335 01295 34335 01295



SN74LS175N OR J SN74S175NP3 SN74LS175N OR J SN74S175NP3 SN74LS175N OR J SN74S175NP3



U1492 U1492 U1494 U1494 U1513



156-0644-00 156-0644-03 156-0644-00 156-0644-03 156-1247-00



B020000 B100244 B020000 B100244 XB080000



B100243



MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :QUAD MICROCIRCUIT,DI :DUAL



BILATERAL BILATERAL BILATERAL BILATERAL LATCH



80009 80009 80009 80009 80009



156-0644-00 156-0644-03 156-0644-00 156-0644-03 156-1247-00



VR929



152-0241-00



X040000



SEMICOND DEVICE :ZENER,0 .4W,33V,5%



04713



SZG35009K5



Y800



156-0106-00



MICROCIRCUIT',LI :MONOLITHIC,6-DIODE ARRAY



02735



CA3039



6- 20



B100243 B100243



B100243 B100243



B100243 B100243



B100243 B100243



B100243



W/CLEAR W/CLEAR W/CLEAR W/CLEAR W/CLEAR W/CLEAR SWITCH SW,BURN-IN SWITCH SW,BURN-IN



REV OCT 1982



Section 7---71301 Instruction (SN B020000 & up)



Your instrument may be equipped with one or more instrument options. A brief description of each available option is given in the following discussion . Option information is also incorporated into the appropriate sections of the manual . Refer to 'Table 7-1 and the Table of Contents for location of option information . Conversion kits, for most options, are available and can be installed at a later time . For further information on instrument options, see your Tektronix Catalog or contact your Tektronix Field Office .



OPTION 49 Deletes one P6451 Data Acquisition Probe from the standard accessories furnished with the 71301 .



TABLE 7-1 Option Information Locator Instrument Options Option 49 (Delete One P6451 Probe)



Location of Information 7 Instrument Options



Instrument Options All information is contained in this secti on .



DIAGRAMS AND CIRCUIT



OARD ILLUSTRATIONS



Symbols and Reference Designators Electrical components shown on the diagrams are in the following units unless noted otherwise: Capacitors = Resistors =



Values one or greater are in picofarads (pF) . Values less than one are in microfarads (l.tF) . Ohms (2) .



Symbols used on the diagrams are based on ANSI Standard Y32.2-1975. Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic function performed and may differ from the manufacturer's data .



The following prefix letters are used as reference designators to identify components or assemblies on the diagrams . A AT B BT C CB CR DL DS E F FL



Assembly, separable or repairable (circuit board, etc.) Attenuator, fixed or variable Motor Battery Capacitor, fixed or variable Circuit breaker Diode, signal or rectifier Delay line Indicating device (lamp) Spark Gap Fuse Filter



H HR HY J K L LR M P Q R



Heat dissipating device (heat sink, heat radiator, etc.) Heater Hybrid circuit Connector, stationary portion Relay Inductor, fixed or variable Inductor/resistor combination Meter Connector, movable portion Transistor or silicon-controlled rectifier Resistor, fixed or variable



PIT S T TC TP U V VR Y z



The following special symbols are used on the diagrams :



Thermistor Switch Transformer Thermocouple Test point Assembly, inseparable or non-repairable (integrated circuit, etc.) Electron tube Voltage regulator (zener diode, etc.) Crystal Phase shifter



Cam Switch Closure Chart Internal Screwdriver Adjustment Test Voltage Plug to E .C . Board Panel Adjustment



Plug Index Modified Component-See Parts List Refer to Waveform Refer to Diagram Number SEL Value Selected at Factory Coaxial Connector Panel Connector Assembly Number Board Name



VERTICAL AMPLIFIER



cmD 1174



Etched Circuit Board Outlined in Black Schematic Name and Number



Figure 8-1 . Semiconductor lead configuration . REV A, JAN 1979



Section 8--7D01 (SN B020000 & up)



2206-22A



Figure 8-2. Circuit board locations.



R-u



Figwm82. Au-Mvmmy circuit board, component side .



side.



CKT NO



GRID^ CKT COORD NO



GRID CKT ^ COORNO



C107 C110 C130 C150 C252 C356 C445 C456 C560 C911 C935



51 2E 1E 2C 3A 4F 4H 4G 2K 4K 5A



J108 J120 J138



2E 4F 2E



CR105 CR106 CR110 CR111 CR112 CR113 CR114 CR115 CR116 CR117 CR118 CR119 CR120 CR121 CR122 CR123 CR124



2G 2G 5G 5G 5G 5G 5G 5F 5G 5G 5G 5E 5F 5E 5F 5E 5F



P106 P107 P112 P113 P114 P118 P119 P139 P212 P213 P224 P225 P236 P237 P248 P249 P350 P515 P532 P538 P550 P560 P562 P911



2H 5J 3A 5G 5E 5G 5F 2H 5B 58 5H 51 5B 58 5H 5H 4A 2A 5E 5D 1A 2A 2A 4K



D L224 DL424



5C 51 -.,.



Q112 5E Q114-- 5H



_.



._~



8104 R105 R106 R107 R108 R111 R112 R113 R114 R115 R119 R120 R121 R124 R122 R126 R141 R150 R151 R221 R223 R241 R251 R261 R321 R341 R351 R361 R421 R441 R451 , - R4 61 .



Mh~-WW



_ __ GRID ~CKT COOKDINO



2G



2G 2G 5J 5J 2E 5G 2F 5G 5G 5E 5F 2D 5E 5E 5F 3K 2B 3J 4C 5G 4B 3B 21 4D 4D 3D 21 41 4H 3F 2Jmrvm^_



C C



8521 R531 R541 R551 R561



4 4 4 3 2



U106 U108 U110 U120 U130 U132 U136 U140 U150 U225 U235 U245 U252 U254 U256 U258 U260 U268 U269 U335 U345 U352 U354 U356 U358 U425



2 2' 2 21 21 21 21 21 2( 4( 4( 41 3F 3( 3( 31 21 5J 5J 4E 4E 31 3E 3E 3F 41



7D01 (SN B020000 & up)



GRID m .N CKT COORD



GRID COORD



R521 R531 R541 R551 R561



4J 4J 4K 3J 2K



U106 U108 U110 U120 0130 U132 U136 U140 U150 U225 U235 U245 U252 U254 U256 0258 U260 U268 U269 U335 U345 U352 U354 U356 U358 U425



2G 2G 2F 2D 2E 2D 2C 213 2C 4C 4C 413 313 3C 3C 3D 2H 51 5J 4D 4E 3D 3E 3E 3F 41



41 4H 3F 3F 3H 3H 21 4J 4J 31 31 3J 3J 2J 21 21



4ID CKT )ORD NO 's



i i



U435 U445 U452 U454 U456 U458 U460 U535 U545 U552 U554 U556 U558 U560 U570 U572



2206-24 Figure 8-4. A5--Interconnect circuit board, as viewed with board installed .



REV . B FEB 1977



7D01 (SN B020000 & up)



6



4 A67~! 91H691" ,. X871 , . F835 -RI'43- 0748 ] 8744 '- '; R738 13 C738



REV. A FEB 1977



CKT NO



F-



GRI D KT COORD NO



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C768 C780 C786 C800 C801 C802 C811 C813 C831 CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 C R712 CR734 CR738 CR750 CR753 CR754 CR764



2E 4H 3H 3H 3G 2G 2G 1E 2H 1H 1E 1A 1A 2E 2F 2D 2D 2D 1B 2C 1E 1E 5B 5B 5B 5C 4E 3B 3D 3E 4F 5D 5D 4G 2G 2G 1A 2C 2C 2C 2C 3D 3F 2D 3H 3G 1D



J608 J838



5D 3C



L800



5B



Y



GRID CKT' COORD NO



~I



P510 P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P782 P783 P798 P839



2E 3E 3E 5F 4D 3F 5C 2F 5G 2H 2F 3G 2F 2H 1F 1H 1H 1B 2E 3F 4H 2D 1C 2E 2E 1B 4B



Q565 Q602 G604 Q606 Q620 0628 0654 Q656 Q658 G662 Q664 Q665 0666 Q668 Q676 Q678 G682 Q684 Q694 Q702 0704 0708 0714 Q718



2H 2E 2E 2E 5D 4G 2G 2H 2G 2H 2G 2H 3H 3G 2F 2G 1G 1H 2F 1A 1A 1B 2C 2C



0722 Q732 0734 0736 Q738 Q740 G744 0748 Q750 0762 0764 Q768 Q772 Q784 R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R625 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667



._ .



GRID CKT COORD NO 3C 3D 3D 3E 3F 3F 2E 2F 2C 1C 1C 2C 1C 2D 3E 3E 2F 2F 2E 3E 3E 2F 5E 3F 3G 2G 4G 3G 2G 3G 4G 5C 4E 5C 4H 3H 4H 4H 4G 4H 3H 2H 2G 2H 2H 2G 3H 3G 2H 2H 3H



R668 8671 R672 R673 R674 R675 R676 R678 R681 R682 R683 R684 R685 R686 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 8708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744



GRID CKT COORD NO 2H 2F 2G 2F 1E 1F 2G 1G 1G 1G 1H 1G 2H 1H 2G 2F 1F 1F 1F 1F 1F 1F 1G 1A 1A 1A 1A 1A 1B 2C 2C 2C 3C 3C 2C 2C 3C 3D 3D 2E 2D 2E 3D 2D 3D 2F 2F 3D 3F 3H 2F 2F



GRID CKT COORD NO



GRID COORD



R752 R753 R754 R760 R761 R762 R764 R765 R766 R767 R768 R769 R770 R771 R772 R774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



2C 3G 3G 1D 1D 1C 1C 1C 1B 1B 2C 2C 2C 1C 1C 1E 1E 1D 1D 1C 2D 1D 1D 1D 5B 3B 3C 4C 4C 3B 2F



U810 U812 U814 U816 U818 U820 U824 U828 U838



4B 4C 4D 3D 3C 3B 3C 4C 3B



Y800



4B



RT691 RT782



2F 1C



S825



2B



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800



3E 3E 5E 5E 3F 3F 5F 5F 5G 5G 4H 3H 3D 2D 48



Figure 8-3. A2-Memory circuit board, component side.



>nent side .



REV C FEB 1980



CKT NO



GRID COORD



C710 C130 C132 C150 C252 C356 C445 C456 C560 C911 C935



2E 1E 11



2C 3A 4F



4H 4G



2K 4K 5A



NO



__ GRID CKT COORD NO



J108 J120 J138



4F 2E



I CKT



P106 P107 P112 P113 P114 P118 P119 P139 P212 P213 P224 P225



CR105 CR106 CR110 CR111 CR112 CR113 CR114 CR115 CR116 CR117 CR118 CR119 CR120 CR121 CR122 CR123 CR124



5G 5G 5E 5F 5E 5F 5E 5F



I I I I I P236 I P237 I P248 I P249 I P350 I P515 I P532 I P538 I P550 I P560 I P562 I P911 I
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Figure 8-8 . A1--Word Recognizer circuit board . Switch locations as viewed from front panel of instrument . rCKT I NO



A1 WORD RECOGNIZER BOARD



GRID CKT GRID COORD ^ NO ®® COORD



J115 J110



4B 3B



S1200 S1201 51202 S1203 S1204 S1205 51206 S1207 S1208 S1209 S1210



3E 3E 3D 3D 3D 3C 3C 3C 4E 4E 4D



S1211 S1212 S1213 51214 S1215 S1218 S1219 S1220 S1251 S1256 51258 51260 S1265 S1275



4D 4D 4C 4C 4C 1D 2D 4E 3B 3E 2E 3F 2D 3A



unwwrn -



wm-s -~ 01366-1



-w UI346-3



WM-2



n-



L - --



T



1>



p1302-8 ~--~



51



-



TTT-zTT~-TT-~ SI



-2y



'y



~TT ~T~T_



.



T



IS



fps



~is



IL



ss~~



.s~ss.



will



~iszs



~~~



a bc



~~ z~ 1N " I



~~ N



6 I A



~



' EI Z~w



fee



low 11L 7DO1



-



2206-55 REV FEB 1980



'



wa



=j



-5



.__ ;i -4' . .___ ._ -'.'< Z



--2~' 1 SEE DI-Ay +5y A2



L7.14-4,



U1215-1



WE DIAL



11' l3 r.



F



1 P1225 u214-3 -K



I



L114-10



;



TA( L-



2 3R



US MACI



"U40



III



SH WAy



LW-3 U1245-3



.24-4 L



21



L424-12



I2



Wl2 M45-glS



~zz_zi~ WYNYI



... ... .. .. ..



leso



ON 5 .0 .0 4 FRONT PANEL AND



up)



BOARD INTERCONNECTIONS



7D01 (SN 8020000 & up)



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION . _ CKT._--.. .. NO C107 C110 C130 C150 C252 C356 C445 C456 C560 C911 C935 CR105 CR106 CR110 CR111 CR112 CR113 CR114 CR115 CR116 CR117



Figure 8-6. Partial A2--Memory circuit .. .-.GRIp~ -cKT. ..~ ..,.GRID__ CK COOR I ND COORD INO .Y® .. sP139 58 CR118 -5Erv. P212 2G CR119 5G P213 1G CR120 4F P224 11 CR121 5G P225 3K CR122 5F P236 3F CR123 4G P237 4D CR124 5F P248 3E P249 1A DL224 51 P350 4A DL424 5C P532 4K P538 J108 1G 4F P550 2E J120 P911 2E J138 2G 4E 0112 5E P106 2D 4B Ql14 4E P107 3K 5E Pl12 P113 5E R104 5E 4H R105 5F Pl14 P118 4E R106 5E 5F R107 5E P119



REV . A JUN 1978



board . Component locations as viewed with board installed . _ -.--___ _ ___ . ..GRID_ ___ ..CKTGRI GRID CKi CKTu . GRID ~. . CKT COORD NO COORD NO COORDIND COO RD NO 2D 51 51 4D 4D 5J 5.1 4D 4D 4K 5G 4H 1K 3A 5G 5D 2E 2E 2E 5B



R108 R111 R112 R113 Rl14 R115 R119 R120 R121 R122 R125 R141 R150 R151 R221 R223 R241 R251 R261 R321 R341 R351



5B 2G 4E 2F 4E 5E 5G 4F 5G 4G 5F 3A 2J 3B 41 5E 4J 3J 2C 4H 4H 3H



R361 R421 R441 R451 R461 R521 R531 R541 R551 R561



2C 4C 4D 3E 28 4C 4B 4A 3C 2A



U106 U108 0110 0120 U130 U132 U132 U136 U140 U150 U225



2E 2F 2F 2H 2G 2H 2H 21 2J 21 41



U235 U245 U252 U254 U 256 U258 U260 U268 0269 U335 U345 U352 U354 U356 U358 U425 U435 U445 U452 U454 U456 U458



41 4J 3J 3J 31 3H 2D 5A 5B 4H 4H 3H 3G 3G 3F 4C 4C 4D 3F 3E 3D 3D



U460 U535 U545 U552 U554 U556 U558 U560 U570 U572



-GRI COORD 2C 4B 4B 3C 3C 3B 3B 2B 2C 2B



Figure 8-7 . A1-Word Recognizer circuit board component locations. CKT NO



COORD



NO



GRID CK7 COORD NO



C1202 C1250 C1267 C1268 C1275 C1276 C1278 C1279



2C 4D 2B 1B 2E 4E 4F 4F



CR1251 CR1252 CR1261 CR1263 CR1264 CR1266 CR1268 P1020 P1205 P1206 P1210 P1211 P1212 P1213 P1219 P1224 P122'i



2B 2B 1B 1B 1B 3A 1B 1D 2D 2F 1D 1D 3B 3B 1D 3C 3C



P1236 P1237 P1248 P1249 P1252 P1262 P1264 P1265 P1270 P1273



3C 3D 3D 3D 3A 2A 1A 1A 1D 2E



01202 01204 01206 01208 01212 01254 01258 01262 01268



2C 2C 2D 1C 1C 2B 2B 2B 1B



81200 81201 81202 81203



1C 2C 2C 1C



81207 81208 81209 81210 81211 81212 81213 81220 81223 81225 81227 81229 81230 81231 81232 81233 81235 81250 81251 81253 81255 81256 81257 81260 81262



__ . GRID CKT COORD NO 2D 1C 1C 1C 1C 1C 1C 3E 2A 2B 4B 4A 4C 2C 2E 2D 4D 1B 2B 2B 2A 2B 2B 1B 1B



GRID COORD



81263 81264 81266 81267 81271 81272 81273 81274 81275 81276 81277 81278 81279



1B 1B 3A 1B 3F 3F 1D 4F 1D 4F 2E 4F 2E



U1216 U1218 U1224 U1236 U1240 U1252 U1254 U1262 U1276



2B 4B 2C 2D 4D 2A 4A 1A 4E



Figure 8-8 . Al Word Recognizer circuit board. Switch locations as viewed from front panel of instrument.
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VOLTAGE AND WAVEFORM CONDITIONS Voltages and Waveforms shown are typical, but may vary between instruments . TEST SETUP : The 7D01 is connected to the 7000-series mainframe through two 067-0616-00 Flexible Plug-in Extenders . The 7D01 controls are set as follows : TRIGGER SOURCE . . . . . . . . . . . .W .R . WORD RECOGNIZER CH 0 . . . . . . HI The Ch 0 probe is connected to a 1-kHz signal source, with the 7D01 THRESHOLD VOLTAGE set appropriately .
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 83 IN THIS SECTIOP
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION



Figure 8-9 . A2--Memory circuit board . Component locations as viewed with board CKT NO
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Figure 8-9A . A7--Clock Qualifier circuit board.
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Figure 8-9A . A7-Clock Qualifier circuit board .



VOLTAGE AND WAVEFORM CONDITIONS Voltages and Waveforms shown are typical, but may vary between instruments . TEST SETUP : The 7D01 is connected to the 7000-series mainframe through two 067-0616-00 Flexible Plug-in Extenders . The 7D01 controls are set as follows :
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTION Figure 8-10 . A3--Output circuit board . Component locations as viewed with board installed .
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED. FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTId Figure 8-72 . A3-Output circuit board. Component locations as viewed with board installed.



REV. A FEB 1977



" R703R/N? Pp"e ' 'C I 0 L'V P703o Uw070ax(j/0 t1 C70p40702 R766 R707 P/04°R767 Lk/03 R/0k-



8-5 IN THIS SECTION .



CKT NO



GRID CKT COORD NO



GRID I CKT COORD NO



GRID I CKT COORD NO



GRID I CKT COORD NO



GRID COORD



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C780 C786 C800 C801 C802 C811 C813 C831



2D 4A 3A 3A 3B 2B 2B 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 1D 1D 5G 5G 5G 5F 4D 3G



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



0740 0744 Q748 0750 Q754 Q762 0764 0768 0772 0784



3C 2D 2C 2F 3B 1F 1F 2F 1F 2E



1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E 1E 1E 5G 3G 3F 4D 4F 3G 2C



RT691 RT782



2C 1F



S825



2G



CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 C R 703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR753 CR754 C R 764



3D 3D 4C 5E 5E 4B 2B 2B 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F



L800



5G



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838



3D 3D 5D 5D 3C 3C 5C 5C 5B 5B 4A 3A 3E 2E 4G 4G 4F 4E 3E 3F 3G 3F 4F 3G



P510



2D



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E 3D 3C



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 3B 2B 4B 3B 2B 3B 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 2B 2A 2A 2B 3A 3B 2A 2A 3A 3B 2A 2C 2B 2C 1D 1C 2B



R767 R768 R769 R770 R771 R772 R774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



0602 0604 0606 Q620 0628 0652 Q654 0656 0658 Q662 0664 0665 Q666 Q668 Q676 0678 Q682 0684 0694 0702 Q704 0708 Q714 0718 0722 0732 Q734 0736 Q738



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 8672 R673 R674 R675 R676



1B 1B 1B 1A 1B 2A 1A 2A 2B 2C 1C 1C 1C 1C 1C 1C 1B 1H 1H 1H 1H 1H 1G 2F 2F 2F 3F 3F 2F 2F 3F 3E 3E 2D 2E 2D 3E 2E 3E 2C 2C 3E 3C 3A 2C 2C 2F 3B 3B 1E 1E 1F 1F 1F 1G



Y800



4G



R678 R681 R682 R683 R684 R685 R686 R687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 8702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 8760 R761 8762 R764 R765 R766



RESET dMO 0!'24 DIAC,



RECORD



T-EY AFlms



MANUAL RESET~ Pb15 r7 I



P605 _W I v TRI~aE=R



7D01 (SN B020000 & up)
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R78 2,



RT782



R683 P1688



R731 R676 C667 0694 8673 06650678 - '"Ru7~ 067,6 R691 RT691 C R671 6731 C672 F667 `1372' cR63S ^0652 0654 C8684 0605 w ~~ 074E R743 0744 C753' m 8653 ai R744 0656 0658 8657 R738 R603 0606 R733 R732 G617 ' R602 0602 C738 R603 R735 R737 R604 066206 C6 N CR :38 R606 R736 R663 663 _U 31 8613 -u m m R607 06660668 R667 0740 073E3 CRoO~' ut073R 7 1,1734 R73g ~t7 CRC07 R616 40 RRIR



rJ



6706 m0708070Cf 8760 R707 R764 . 760, 8767 CR/03 R76S'. .--



07720784 0769 R769 1'768 R768 ; R770',



-v



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED. FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTIOI' Figure 8-15 . A3-Output circuit board. Component locations as viewed with board installed.



REV



CKT NO



R703 R7R?P70S C70 Vo70 ., 07661; -80704_, 702 R/O/ R70 R767 CR703 370 ;



8-5 IN THIS SECTION .



REV B, JAN 197 9



^ GRID CKT COORD NO



C606 C631 C633 C655 C664 C667 0672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C768 C780 C786 C800 C801 C802 C811 C813 C831 CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR753 CR754 CR764



2D 4A 3A 3A 3B 2B 2B 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 2F 1D 1D 5G 5G 5G 5F 4D 3G 3D 3D 4C 5E 5E 4B 2B 2B 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F



L800



5G



P510



2D



GRID . CKT COORD NO



GRID lC-K-T COORD NO



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



0740 0744 G748 Q750 0754 0762 Q764 G768 0772 0784



3C 2D 2C 2F 3B 1F 1F 2F 1F 2E



0602 0604 0606 0620 Q628 0652 0654 Q656 0658 0662 Q664 Q665 0666 Q668 Q676 0678 0682 0684 Q694 0702 Q704 0708 0714 Q718 Q722 0732 0734 0736 Q738



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E 3D 3C



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 8664 R665 R666 R667 R668 R671 R672 R673 R674 R675 R676



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 3B 2B 4B 3B 213 3B 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 2B 2A 2A 2B 3A 3B 2A 2A 3A 3B 2A 2C 2B 2C 1D 1C 2B



R678 R681 8682 R683 R684 R685 R686 8687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 R762 R764 R765 R766



`



GRID CKT COORD NO 1B 1B 1B 1A 1B 2A 1A 2A 2B 2C 1C 1C 1C 1C 1C 1C 1B 1H 1H 1H 1H 1H 1G 2F 2F 2F 3F 3F 2F 2F 3F 3E 3E 2D 2E 2D 3E 2E 3E 2C 2C 3E 3C 3A 2C 2C 2F 3B 3B 1E 1E 1F 1F 1F 1G



~



GRID COORD



R767 R768 R769 R770 R771 R772 R774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E 1E 1E 5G 3G 3F 4D 4F 3G 2C



RT691 RT782



2C 1F



S825



2G



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838



3D 3D 5D 5D 3C 3C 5C 5C 513 5B 4A 3A 3E 2E 4G 4G 4F 4E 3E 3F 3G 3F 4F 3G
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SEE PARTS LIST FOR SEMICONDUCTOR TYPES.



(SN BOZOOOO E UF) TRICl(~ ER
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~ 0684 0682" R731 R670 C667 0694 8673 06650678 , .CRC18 0676 R691-RT691 C606 r,672 ' R671 C731 _ .667 R672 R83S 0652 0654CH68r 60 , 0749 8743-~ ©74 'R653 8744 R655 0656 0658 8657'' R603' 0606 R730 R602 0602 'R733 C739 r,652 R617 R737R60aC604R60I R650 0662 0664 C66 ,I~C14 CR738 R662 R60 ¬ R663 R660 8607 ; 8613 07400738 .~'' Qju' 06660668 s R741 _. 1, m CRre R667 ;63R ; C CR307 8633
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED. FOR VIEW OF COMPONENT SIDE OF BOARD SEE FIGURE 8-5 IN THIS SECTIC Figure 8-12 .



A3-Output circuit board . Component locations as viewed with board installed .



REV C FEB 1980



FCKT NO



R703 97ffl2 P .'63 v 0702 P708 00070907047C7 0a 'R76v °704R707 R767 Cfi,'03-!R701-



" C831



B-5 IN THIS SECTION.



IEV C FEB 1980



CKT -'- GRID COORD, NO V^ ~



C601 C602 C603 C604 C606 C631 C633 C655 C664 C667 C672 C681 C687



3D 3D 3D 2D 2D 4A 3A



3A 313 213 213 1D 2A



C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C768 C780 C786 C800 C801 C802 C811 C813 C831



1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 2F 1D 1D 5G 5G 5G 5F 4D 3G



CR607 CR6,08 CR615 CR621



3D 3D 4C 5E 5E 413



CR622 CR628 CR673 CR684 C R 703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR753 CR754 CR764 J608 J838



213 213 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 313 1E 5E 3F



GRID



CKT COORD4 NO



L800



5G



P510 P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



2D 3D 3D 5C 4E 3C 5F 2C 513 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



0602 G604 Q606 Q620 0628 Q652 Q654 Q656 Q658 Q662 0664 Q665 0666 Q668 0676 Q678 0682 Q684 0694 0702 Q704 0708 0714 0718 Q722 Q732 Q734



2D 2D 2D 5E 413 2A 213 2A 2B 2A 213 2A 3A 313 2C 213 113 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E



Q738 Q740 G744 Q748 Q750 0754 Q762 Q764 Q768 Q772 0784 R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629



R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675



GRID COORD



3C 3C 2D 2C 2F 313 1F 1F 2F 1F 2E



3D 30 2C 2C 2D 3D 3D 2C 5D 3C 313 213 413 313 2B



313 413 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A



213 2A 2A



213 3A 313 2A 2A 3A 3B 2A 2C 28 2C 1D 1C



CKT



GRID I CKT COORD NO



R676 R678 R681 R682 R683 R684 R685 R686 R687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701



213 113 113 113 1A



NO



R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 8762 R764 R765 R766



113 2A 1A 2A 213 2C 1C 1C 1C 1C 1C 1C 113 1H



1H 1H 1H 1H 1G 2F 2F 2F 3F 3F 2F 2F 3F 3E 3E 2D 2E 2D 3E 2E 3E 2C 2C 3E 3C 3A 2C 2C 2F 313 313 1E 1E 1F 1F 1F 1G



GRID



COORD



R767 R768 R769 R770 R771 R772 R774 R7°75 R780 R781 R782 R'783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E



1E 1E 5G 3G 3F 4D 4F 3G 2C



RT691 RT782



2C 1F



S825



2G



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838
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0694 06650678 R676(667 R691RT691 1 0606 y' /3 0676 K6/1 C731 C~ ~' roll/ ,672 a 8835 0652 0654 Cp684 0604 0748 R743 0~ 0744 8653 m R744 0556 0658 R657 R603 602 0606 9738 8733 R732 C738 R602 R~,17 R737' 8608 R735 ,0604 0662 0664 C66~1 014 660 r~) 08738 8606 0 9736 'x/34 R715 8613 8607 ,~ /31 CH734 . 0 740 0738 06660668 9667 U ° m -CR6b9 ui073 0734 87100722 8714 R739 R/2. 1 8718 9616 "740 Ul m 6.) CRbO/ 8618`
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED. FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTIOI! Figure 8-13 . A3---Output circuit board. Component locations as viewed with board installed.



CKT NO



GRID I CKT COORD NO



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C768 C780 C786 C800 C801 C802 C811 C813 C831 CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR753 CR754 C R764



2D 4A 3A 3A 3B 2B 2B 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 2F 1D 1D 5G 5G 5G 5F 4D 3G 3D 3D 4C 5E 5E 4B 2B 2B 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F



L800



5G



P510



20



GRID CKT COORD NO -_--



KT COORD NO



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



Q740 Q744 Q748 Q750 Q754 Q762 0764 Q768 0772 Q784



3C 2D 2C 2F 3B 1F 1F 2F 1F 2E



0602 0604 0606 0620 Q628 Q652 0654 Q656 Q658 0662 Q664 Q665 0666 0668 0676 Q678 Q682 0684 Q694 0702 0704 0708 Q714 Q718 0722 Q732 Q734 0736 ~Q738



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E 3D 3C



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675 R676



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 38 2B 4B 3B 2B 3B 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 2B 2A 2A 28 3A 3B 2A 2A 3A 3B 2A 2C 2B 2C 1D 1C 2B



REV B, JAN 1979



R678 R681 R682 R683 R684 R685 R686 R687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 R762 R764 R765 R766



GRID C KT COORD NO 1B 1B 1B 1A 1B 2A 1A 2A 2B 2C 1C 1C 1C 1C 1C 1C 1B 1H 1H 1H 1H 1H 1G 2F 2F 2F 3F 3F 2F 2F 3F 3E 3E 2D 2E 2D 3E 2E 3E 2C 2C 3E 3C 3A 2C 2C 2F 3B 38 1E 1E 1F 1F 1F 1G



~~ GRID



COORD



R767 R768 R769 R770 R771 R772 R774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E 1E 1E 5G 3G 3F 4D 4F 3G 2C



RT691 RT782



2C 1F



S825



2G



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838



3D 3D 5D 5D 3C 3C 5C 5C 5B 5B 4A 3A 3E 2E 4G 4G 4F 4E 3E 3F 3G 3F 4F 3G



Y800



4G



R112 R1 11 -CRI Y2 '~- CR 1 l 14 . 011A CRIB Co Ck117 CRI14- U CR1II °°R 223 .- C R 1 1 8 w CR116 R1-1-.5



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION . Figure 8-14. Partial A2-Memory circuit board . Component locations as viewed with board installed . CKT NO m^N



_COORD



C107 C110 C130 C150 C252 C356 C445 C456 C560 C911 C935



5B 2G 1G 11 3K 3F 4D 3E 1A 4A 4K



CR105 CR106 CR110 CR111 CR112 CR113 CR114 CR115 CR116 CR117



2E 2E 4E 5E 4E 5E 5E 5F 5E 5E



CKT~P ~~ GRID CKT N 000RD NO



GRID CKT COORD NO



CR118 CR119 CR120 CR121 CR122 CR123 CR124



5E 5G 4F 5G 5F 4G 5F



DL224 DL424



51 5C



J108 J120 J138



1G 4F 2G



P139 P212 P213 P224 P225 P236 P237 P248 P249 P350 P532 P538 P550 P911



2D 5J 5J 4D 4D 5.1 51 4D 4D 4K 5G 4H 1K 3A



P106 P107 P112 P113 P114 P118 P119



2D 4B 3K 5E 4H 4E 5F



0112 0114



5G 5D



R104 R105 R106 R107



2E 2E 2E 5B



R108 R111 R112 R113 R114 R115 R119 R120 R121 R122 R125 R141 R150 R151 R221 R223 R241 R251 R261 R321 R341 R351



GRID CKT ~' GRID COORD NO COORD .- _ 5B R361 2C 2G R421 4C 4E R441 4D 2F R451 3E 4E R461 28 5E R521 4C 5G R531 4B 4F R541 4A 5G R551 3C 4G R561 2A 5F 3A U106 2E 2.1 U108 2F 3B U110 2F 41 U120 2H 5E U 130 2G 4.1 U132 2H 3J U132 2H 2C U136 21 4H U 140 2.1 4H U150 21 3H U225 41



CKT NO U 235 U245 U252 U254 U256 U258 U260 U268 U269 U335 U345 0352 U354 U356 U358 U425 U435 U445 U452 U454 U456 U458



GRID--F CKT COORD NO 41 4J 3.1 3J 31 3H 2D 5A 5B 4H 4H 3H 3G 3G 3F 4C 4C 4D 3F 3E 3D 3D



U460 U535 U545 U552 U554 U556 U558 U560 U570 0572



GRID COORD 2C 4B 4B 3C 3C 3B 3B 2B 2C 2B



-*K ,5



SAMPLE



500 too too so



INTERVAL



SHOWN IN S0-?Ls



5



POSITION



'L



100 MHz



LBOO 0 .16~, H IT"',



R600 SAY



csol



T



.01



$ZSlIA ol 10



E YT s



s



500 too too ~ s o' 10 10



18 ,_ SEE DIO ACq



O$C .



U800D 10102



U8005 lowl



IS



i 'Usooc l 0101



Qy



Y



-2.Y



mq so -2v 100-*ts



-zv



R-BOIE 50 RBOID So



- 'sy



-404



U51r, 10138



$Rslle wo v



Too,.,.



-03y



-Zv PARTIAL AZ MEMORY BD



GXT DISPLAY CLOCK IN



P560 N > 1-1,



P660 1



~ R835 100 -zv



t1 .



1 9660 L.)l :)I-L-Al CLOCK . TO '1,1-1 P5bO-4 DOqeB-5



ONO



01E



OID



13



UI8



EX T 5 2 I 500 200 1 00 50 2o 10 5 2 I 500 200 100 50 20 10



6



00



DI



u szo 101(04



D2



D



3



TYPE



UCG(4ND)



x0102 10136 lol(o4 0174



1lo I,10 I,IlO



VEE(-4.SV) a a 6



50 OHM 6 100 OHM TERMINATION RESISTOP- PACKS



DATA SELECTOR



D4



D5 SEE PARTS LIST FOR SEMICONDUCTOR TYPES .



D6



D7



9 Ao AI RSIIA I O 0~



us18 10135



RSIID 100 -2V



-2V



RSIIG 100



114 EN



X ¢I



u 824 10 114



XI DATA SELECTOR X2



m~



R821E 100



11 I ~ =5 ~1 62 C' - 5(D 43~? 10138 51 51 :!0 Qml-S_.~



I



17821D 100 R83ICi 50 -2V



4



(5N Boaoooo ~ UP) TIME



BASE



~.cS



7001 (SN B020000 & up)



R683



~7 7 G05 tt665 ' ^664 --6852 T668 ^655 0656 p658 It652 nr E~ C 4



RG73' 9731 H691 I by d -C605 H6R./!, C731' FSi `4835'743 d744UF0 . 4744' -0 8602 9F0C C738 860206 02 ' 8737 F1608 .9604 fja ,'k _ 8606 m 8607' 0740 ©736 (i s r)'q L, Hu'"".7 8740



S825



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SEC°I- 10 Figure 8-13 . A3-Output circuit board . Component locations as viewed with board installed .



REV . A FEB 1977



CKT_._ ._ .._ GRID GRID CK COORDI NO COORD~ _~



__ GRID CKT COORDI NO °



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C780 C786 C800 C801 C802 C811 C813 C831



2D 4A 3A 3A 3B 2B 2B 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 1D 1D 5G 5G 5G 5F 4D 3G



3C



CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 C R711 CR712 CR717 CR734 CR738 CR750 CR753 C R754 C R764



3D 3D 4C 5E 5E 4B 2B 2B 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F



L800



5G



P510



2D



CKT



NO _



P74 R



21



aoa/N9n,~ X70`



'~6,.



I,



11



(],0~ ,-ite4 : ; /04



8-5 IN THIS SECTION .



'



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



Q602 Q604 0606 0620 0628 Q652 0654 0656 0658 Q662 0664 0665 Q666 0668 G676 Q678 Q682 Q684 G694 0702 0704 0708 0714 0718 Q722 Q732 0734 Q736 0738



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E 3D 3C



G740 0744 0748 0750 0754 0762 0764 Q768 Q772 0784



2F 3B 1F 1F 2F 1F 2E



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675 R676



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 3B 28 48 3B 2B 3B 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 2B 2A 2A 2B 3A 3B 2A 2A 3A 3B 2A 2C 2B 2C 1D 1C 2B



2D 2C



R678 R681 R682 R683 R684 R685 R686 R687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 R762 R764 R765 R766



6RID RID CKT COORD NO 1B 1B 1B 1A 1B 2A 1A 2A 2B 2C 1C 1C 1C 1C 1C 1C 1B 1H 1H 1H 1H 1H 1G 2F 2F 2F 3F 3F 2F 2F 3F 3E 3E 2D 2E 2D 3E 2E 3E 2C 2C 3E 3C 3A 2C 2C 2F 3B 3B 1E 1E 1F 1F 1F 1G



GRID COORD



R767 R768 R769 R770 8771 R772 R774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 R831 R835



1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E 1E 1E 5G 3G 3F 4D 4F 3G 2C



RT691 RT782



2C 1F



S825



2G



U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 0752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838



3D 3D 5D 5D 3C 3C 5C 5C 5B 5B 4A 3A 3E 2E 4G 4G 4F 4E 3E 3F 3G 3F 4F 3G



Y800



4G



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION . Figure 8-14 . Partial A2-Memory circuit board . Component locations as viewed with board installed . CKT NO .



GRID CKT COORD + INO



C107 C110 C130 C150 C252 C356 C445 C456 C560 C911 C935



5B 2G 1G 11 3K 3F 4D 3E 1A 4A 4K



CR105 CR106 CR110 CR111 CR112 CR113 CR114 CR115 CR116 CR117



2E 2E 4E 5E 4E 5E 5E 5F 5E 5E



_.._



_ GRI CKTP'-^GRID CKT COORD NO COORD NO



CR118 CR119 CR120 CR121 CR122 CR123 CR124



5E 5G 4F 5G 5F 4G 5F



DL224 DL424



51 5C



J108 J120 J138



1G 4F 2G



P106 P107 P112 P113 P114 P118 P119



2D 4B 3K 5E 4H 4E 5F



P139 P212 P213 P224 P225 P236 P237 P248 P249 P350 P532 P538 P550 P911



2D 51 5J 4D 4D 5J 5 .1 4D 4D 4K 5G 4H 1K 3A



Q112 Q114



5G 5D



R104 R105 R106 R107



2E 2E 2E 5B



R108 R111 R112 R113 R114 R115 R119 R120 R121 R122 R125 R141 R150 R151 R221 8223 R241 R251 R261 R321 R341 R351



_ w GRID CKT -GRID CKTCOORD NO COOR D . NO .m



5B 2G 4E 2F 4E 5E 5G 4F 5G 4G 5F 3A 2.1 3B 41 5E 4J 3 .1 2C 4H 4H 3H



R361 R421 R441 R451 R461 R521 R531 R541 R551 R561



2C 4C 4D 3E 2B 4C 4B 4A 3C 2A



U106 U108 U110 U120 U130 U132 U132 U136 U 140 U150 U225



2E 2F 2F 2H 2G 2H 2H 21 2J 21 41



U235 U245 U252 U254 U256 U258 U260 U268 U269 U335 U345 U352 U354 U356 U358 U425 U435 U445 U452 U454 U456 U458



GRID CKT COOR D NO 41 4.1 3J 3.1 31 3H 2D 5A 5B 4H 4H 3H 3G 3G 3F 4C 4C 4D 3F 3E 3D 3D



U535 U545 U552 U554 U556 U558 U560 U570 U572



GRID COORD 4B 4B 3C 3C 3B 3B 2B 2C 2B



ms



500 2,00



5825



IN TERVAL
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sxT s z



,u 5



SHOWN IN 50-ns POSITION
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I
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I
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U800D 10101 6 3
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89019 so -



-iI



9811q



-a.av
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D
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D4
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-2V



.s 2~
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R



VCC (GNO)



I I



14 C IE -
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I I
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I



SEE PARTS LIST FOR SEMICONDUCTOR TYPES.



14



-2v
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II Cz 10 ~so 51



-zV



FROM J1400-45 DIAL,



-9



5% 53



Qz 43 44'



F1 L.~



(5N 8020000 ~ UP) C~
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7D01 (SN B020000 & up)
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'"
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED. FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTIOI Figure 8-13. A3-Output circuit board. Component locations as viewed with board installed.



CKT



GRID LOC



CKT NO



GRID LOC



C601 C602 C603 C604 C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C768 C780 C786 C800 C801 C802 C811 C813 C831



3D 3D 3D 2D 2D 4A 3A 3A 30 213 213 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 2F 1D 1D 5G 5G 5G 5F 4D 3G



1-800



5G



P510 P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



2D 3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 30 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR753 CR754 C R764



3D 3D 4C 5E 5E 413 213 213 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 313 1E



J608 J838



5E 3



Q602 Q604 0606 Q620 0628 0652 0654 0656 Q658 Q662 0664 Q665 Q666 Q668 Q676 Q678 Q682 0684 Q694 Q702 0704 0708 Q714 0718 0722 0732 0734



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E



CKT NO



GRID LOC



CKT NO



0736 Q738 0740 Q744 Q748 Q750 0754 0762 Q764 Q768 0772 0784



3D 3C 3C 2D 2C 2F 3B 1F 1F 2F 1F 2E



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 3B 2B 4B 3B 2B 313 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 213 2A 2A 2B 3A 3B 2A 2A 3A 3B 2A 2C 28 2C 1D 1C



R676 R678 R681 8682 8683 R684 R685 8686 R687 8688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 8718 R720 R721 8731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 R762 8764 R765 R766



REV C FEB 1980



GRID CKT GRID~^w LOC , . NO __ LOC _ 213 R767 1G 113 R768 2F 1B R769 2F 113 8770 2F 1A 8771 1F 113 R772 1F 2A R774 1D 1A R775 1D 2A R780 1E 213 R781 1E 2C R782 1F 1C R783 2E 1C R784 1E 1C R785 1E 1C R786 1E 1C R800 5G 1C R801 3G 113 R811 3F 1H R813 4D 1H R821 4F 1H R831 3G 1H R835 2C 1H 1G RT691 2C 2F RT782 1 F 2F 2F S825 2G 3F 3F U608 3D 2F U610 3D 2F U615 5D 3F U617 5D 3E U619 3C 3E U621 3C 2D U622 5C 2E U623 5C 2D U624 513 3E U625 513 2E U628 4A 3E U632 3A 2C U740 3E 2C U752 2E 3E U800 4G 3C U810 4G 3A U812 4F 2C U814 4E 2C U816 3E 2F U818 3F 313 U820 3G 3B U824 3F 1E U828 4F 1E U838 3G 1F 1F Y800 4G 1F 1G
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-3 IN THIS SECTION . Figure 8-14. Partial A2 .--Memory circuit board . Component locations as viewed with board installed . CKT NO



CKT GRID CKT GRID COORD NO -~ COORDry YNO



C107 C110 C130 C150 C252 C356 C445 C456 C560 C911 C935



5B 2G 1G 11 3K 3F 4D 3E 1A 4A 4K



CR105 2E CR106 2E CR110 4E CR111 5E CR112 4E CR113 5E CR114 5E CR115 5F CR116 5E CR117- 5



CR118 CR119 CR120 CR121 CR122 CR123 CR124



5E 5G 4F 5G 5F 4G 5F



DL224 DL424



51 5C



J108 J120 J138



1G 4F 2G



P212 P213 P224 P225 P236 P237 P248 P249 P350 P532 P538 P550 P911



GR D CKT ^^ C ORDp N O 5J 5J 4D 4D 5J 51 4D D 4K G 4H 1K 3A



P106 2D 0112 5G P107 413 0114 5D P112 3K P113 5E R104 2E 4H P114 R105 2E P118 4E R106 2E I5B P119, 5F R107



R111 R112 R113 R114 R115 R119 R120 R121 R122 R125 R141 R150 R151 R221 R223 R241 R251 R261 R321 R341 R351



_. .__



_ GR1D CKTGRID CKT COO R D NO COORD Y NO 2G 4E 2F 4E 5E 5G 4F 5G 4G 5F 3A 2J 3B 41 5E 4J 3 .1 2C 4H 4H 3H



R421 R441 R451 R461 R521 R531 R541 R551 R561



4C 4D 3E 2B 4C 48 4A 3C 2A



U106 U108 U110 U120 U130 U132 U132 U136 U140 U150 U225



2E 2F 2F 2H 2G 2H 2H 21 2J 21 41



U245 U252 U254 U256 U258 U260 U268 U269 U335 U345 U352 U354 U356 U358 U425 U435 U445 U452 U454 U456 U458



GRID CKT rtW COORD NO 4J 3J 3J 31 3H 2D 5A 5B 4H 4H 3H 3G 3G 3F 4C 4C 4D 3F 3E 3D 3D



U460 U535 U545 U552 U554 U556 U558 U560 U570 U572



~GRID -A COORD 2C 4B 4B 3C 3C 3B 3B 2B 2C 2B



VOLTAGE AND WAVEFORM CONDITIONS Voltages and Waveforms shown are typical, but may vary between instruments . T EST' SETUP: The 7D01 is connected to the 7000-series mainframe through two 067-0616-00 Flexible Plug-in Extenders. The 7D01 controls are set as follows : DISPLAY TIME . . . . DATA CHANNELS . . DATA POSITION . . . TRIGGER SOURCE . WORD RECOGNIZER



. . . . . . . . . . . . . . . . . . . . . . . . Ch 7. . . all others



. . . . . .



. . . . . .



. . . . . .



. . . . . .



. .0-3 .CENTER .W .R . .LO .X



The 7D01 is connected to produce a display as shown in waveform display edge of the channel 2 signal (waveform display



. The timebase unit is triggered on the falling
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT- SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTIC Figure 8-15, A3-Output circuit board . Component locations as viewed with board installed .
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CKT NO



GRID CKT COORD NO



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C780 C786 C800 C801 C802 C811 C813 C831



2D 4A 3A 3A 3B 2B 2B 1D 2A 1A 1D 1H 1H 20 2C 2E 2E 2E 1G 1D 1D 5G 5G 5G 5F 4D 3G



CR607 CR608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 CR712 CR717 CR734 C R 738 CR750 CR753 CR754 CR764



3D 3D 4C 5E 5E 4B 2B 28 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F
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P5 10
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vN GRID CKT COORD1. NO



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 58 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



Q602 Q604 0606 0620 Q628 Q652 Q654 0656 Q658 Q662 Q664 Q665 0666 Q668 0676 0678 0682 Q684 Q694 0702 0704 Q708 0714 0718 Q722 0732 0734 Q736 0738



2D 2D 2D 5E 4B 2A 2B 2A 2B 2A 2B 2A 3A 3B 2C 2B 1B 1A 2C 1H 1H 1G 2F 2F 3F 3E 3E 3D 3C



.. GRID CKT ^`NCOORD~vNO



Q740 0744 Q748 G750 0754 0762 0764 0768 G772 0784



3C 2D 2C 2F 3B 1F 1F 2F 1F 2E



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 8622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675 R676



3D 3D 2C 2C 2D 3D 3D 2C 5D 3C 3B 2B 4B 3B 2B 3B 4B 5F 4D 5F 4A 4A 4A 4B 4A 3A 2A 2B 2A 2A 2B 3A 3B 2A 2A 3A 3B 2A 2C 2B 2C 1D 1C 2B
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R767 R768 R769 R770 R771 R772 8774 R775 R780 R781 R782 R783 R784 R785 R786 R800 R801 R811 R813 R821 8831 R835
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GURE 8-5 IN THIS SECTION .



CKT NO



_ . GRID CKT COORD NO



C606 C631 C633 C655 C664 C667 C672 C681 C687 C688 C692 C702 C704 C731 C738 C750 C752 C753 C766 C780 C786 C800 C801 C802 C811 C813 C831



2D 4A 3A 3A 38 2B 2B 1D 2A 1A 1D 1H 1H 2D 2C 2E 2E 2E 1G 1D 1D 5G 5G 5G 5F 4D 3G



CR607 C R608 CR615 CR621 CR622 CR628 CR673 CR684 CR703 CR709 CR710 CR711 CR712 CR717 CR734 CR738 CR750 CR763 CR754 CR764



3D 3D 4C 5E 5E 4B 2B 2B 1H 2F 2F 2F 2F 2F 3E 3C 2E 3A 3B 1E



J608 J838



5E 3F



L800



5G



P510
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' GRID CKT - GRID COORD NO COORD



P605 P612 P613 P614 P615 P620 P621 P632 P650 P660 P663 P667 P678 P680 P684 P694 P708 P718 P738 P740 P780 P782 P783 P798 P839



3D 3D 5C 4E 3C 5F 2C 5B 2A 2C 3B 2C 2A 1C 1A 1A 1G 2D 3C 4A 2E 1F 2D 1G 4G



0602 0604 Q606 0620 Q628 0652 Q654 Q656 0658 Q662 Q664 0665 Q666 0668 0676 Q678 0682 Q684 0694 Q702 0704 Q708 0714 G718 0722 0732 0734 0736 0738
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3C 2D 2C 2F 3B 1F 1F 2F IF 2E



R600 R601 R602 R603 R604 R606 R607 R608 R609 R611 R613 R614 R615 R616 R617 R618 R619 R620 R621 R622 R623 R627 R628 R629 R631 R633 R652 R653 R655 R656 R657 R662 R663 R664 R665 R666 R667 R668 R671 R672 R673 R674 R675 R676
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CKT NO R678 R681 R682 R683 R684 R685 R686 R687 R688 R691 R692 R693 R694 R696 R697 R698 R699 R701 R702 R703 R704 R707 R708 R709 R712 R713 R714 R715 R716 R717 R718 R720 R721 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740 R741 R743 R744 R752 R753 R754 R760 R761 R762 R764 R765 R766
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COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTIOP Figure 8-15 . A3-Output circuit board . Component locations as viewed with board installed .



REV



X0700 070567070702 R703w 704 1;766 R707 R70-1 76o R767 CH,703 3702-_
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REV B, JAN 1979



CKT~~^Y ~GRID y~ ~CKT ---GRID CKT~GRID NO COORD NO~^mu COORD NO COORD _. C606 2D P605 3D 0740 3C C631 4A P612 3D Q744 2D C633 3A P613 5C Q748 2C C655 3A P614 4E 0750 2F C664 38 P615 3C 0754 3B C667 2B P620 5F Q762 1F C672 2B P621 2C Q764 1F C681 1D P632 5B Q768 2F C687 2A P650 2A Q772 1F C688 1A P660 2C Q784 2E C692 1D P663 3B C702 1H P667 2C R600 3D C704 1H P678 2A R601 3D C731 2D P680 1C R602 2C P684 C738 2C 1A R603 2C C750 2E P694 1A R604 2D C752 2E P708 1G R606 3D C753 2E P718 2D R607 3D C766 1G P738 3C R608 2C C768 2F P740 4A R609 5D C780 1D P780 2E R611 3C C786 1D P782 1F R613 3B C800 5G P783 2D R614 2B C801 5G P798 1G R615 4B C802 5G P839 4G 5616 3B C811 5F R617 2B C813 4D 0602 2D R618 3B C831 3G Q604 2D R619 4B CR607 3D Q606 2D R620 5F CR608 3D 0620 5E R621 4D CR615 4C Q628 4B R622 5F CR621 5E 0652 2A R623 4A CR622 5E 0654 2B R627 4A CR628 4B 0656 2A R628 4A CR673 2B 0658 2B R629 4B CR684 2B Q662 2A R631 4A CR703 1H 0664 2B R633 3A CR709 2F Q665 2A R652 2A CR710 2F 0666 3A R653 2B CR711 2F Q668 3B R655 2A CR712 2F Q676 2C R656 2A CR717 2F Q678 2B R657 2B CR734 3E 0682 1B R662 3A CR738 3C Q684 1A R663 3B CR750 2E 0694 2C R664 2A CR753 3A Q702 1H R665 2A CR754 3B 1H 0704 R666 3A CR764 1 E 0708 1G R667 3B 0714 2F R668 2A J608 5E 0718 2F R671 2C J838 3F 0722 3F R672 2B 0732 3E R673 2C 1-800 5G 0734 3E R674 1D 0736 3D R675 1C P510 2D 0738 3C R676 2B



. .. CKT__ .^uGRID NO~~ COORD _ R678 1B R681 1B R682 1B R683 1A R684 1B R685 2A R686 1A R687 2A R688 2B R691 2C R692 1C R693 1C R694 1C R696 1C R697 1C R698 1C R699 1B R701 1H R702 1H R703 1H R704 1H R707 1H R708 1G R709 2F R712 2F R713 2F R714 3F R715 3F R716 2F R717 2F R718 3F R720 3E R721 3E R731 2D R732 2E R733 2D R734 3E R735 2E R736 3E R737 2C R738 2C R739 3E R740 3C R741 3A R743 2C R744 2C R752 2F R753 3B R754 3B 1E R760 R761 1E R762 1F R764 1F R765 1F R766 1G
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1G 2F 2F 2F 1F 1F 1D 1D 1E 1E 1F 2E 1E 1E 1E 5G 3G 3F 4D 4F 3G 2C
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U608 U610 U615 U617 U619 U621 U622 U623 U624 U625 U628 U632 U740 U752 U800 U810 U812 U814 U816 U818 U820 U824 U828 U838



3D 3D 5D 5D 3C 3C 5C 5C 5B 5B 4A 3A 3E 2E 4G 4G 4F 4E 3E 3F 3G 3F 4F 3G
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VOLTAGE AND WAVEFORM CONDITIONS Voltages and Waveforms shown are typical, but may vary between instruments . TEST' SETUP : The 7D01 is connected to the 7000-series mainframe through two 067-0616-00 Flexible Plug-in Extenders . The 7D01 controls are set as follows : DISPLAY TIME . . . . . . . . . . . . . . . DATA CHANNELS. . . . . . . . . . . . . 0-7 The 7D01 is triggered (press MANUAL TRIGGER pushbutton) .
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Figure 8-16 . A4--Cursor circuit board component locations.



REV. A FEB 1977



CKT NO C1300 C1304 C1322 C1328 C1329 C1336 C1342 C1343 C1344 C1348 C1352 C1353 C1354 C1364 C1366 C1410 C1422 C1438



A4 CURSOR BOARD



CR1316 CR1322 CR1328 CR1336 CR1370 CR1414 CR1416 CR1418 CR1422 CR1424 CR1426 CR1430 CR1434 CR1436 CR1437 CR1438 CR1439 CR1440 CR1442 CR1446 CR1450 CR1452 CR1453 CR1454 CR1456 CR1458
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GRID CKT GRID I CKT CO OROINO ~~COORD NO



CR1462 C 81466 CR1470 CR1474 CR1478 CR1482 CR1484 CR1485 C 81486 C R1487 C 81488



2G 2G 4G 4G 4F 4G 2H 2H 2H 4F 4F



P1314 P1352 P1357 P1362 P1363 P1367 P1383 P1413 P1423 P1492 P1493 P1942



4D 2A 113 4D 5D 2B 4E 4D 5F 2F 2F 3A



01302 01304 01308 01312 01316 01372 01376 01404 G1406 01412 01414 01416 01417 01418 01422 01426 01430 01434 01436



4D 5D 4D 5D 4D 4D 5H 3C 4C 5D 3C 4B 5G 413 3H 3H 3G 3H 3H



01438 01442 G1446 01450 01452 01454 01458 01462 01466 01470 01474 01478 01482 01484 01486 01488 01497 01499 81301 81302



81303 81304 81306 81307 81308 81311 81312 81315 81316 81322 81328 81332 81333 81335 81336 81341 81342 81343 81344 81345 81351 81352 81353



41 4H 4H 4H 31 3F 3F 3G 3G 4G 4G 4F 4G 2H 1C



2H 1E 1D 4E 4E 5E 5E 4E 4E 4E 5E 5E 4E 4E 6G 5H 5G 5G 51 51 3A 3A 3A 3A 1B 2A 2A 2A



w



81354 81361 R1363 81364 81370 81371 81372 81373 81374 81375 81376 R1381



81382 R1383 81384 81385 81386 81392 81393 81394 81395 81396 R1397 81403 81404 81405 81406 81411 81412 81413 81414 81415 81416 81417 81418 81419 81421 81422 81423 81424 R1425 81426



81427 R1429



GRID J CKT GRID I CKT M^7 GRID ~ COORD O~ ^_wv COORDINO ~v000RO 2A 1C 2C 2C 2D 3E 3E 5G 5G 5D 5D 2G 2G 2F 2F 4F 4F 2F 2G 2F 2F
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4E 5E 4E 4C 5G 3B 5G 4B 3B 3H 2H 2H 2H 3G 2H 2H 3G



81430 81431 81433 R1434 81435 R1436 81437 81438 81439 81440 81441 81442 81443 81445 81446 81447 81449 81450 81451 81452 81453 81454 81455 81456 81457 81458 81459 81461 81462 R1463 81465 81466 R1467 R 1469 81470 81471 81473 81474 81475 81477 81478 81479 81481 81482
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4G 2H 2C 4E 21 2E 2E 4F 3E 2D 1D 1D 2D



TP1322 TP1328 TP1334



5H 51 4F



01322 01328 01332 01334 01338 01342 01344 01346 U1348 01352 01356 U1358 01366 01368 01370 U1372 U1402 01408 01410 01422 01438 U 1454 01470 01492 01494



5E 5G 5F 5F 5H 3B 3B 3B 3C 2B 2B 2C 3B 3C 3D 3D 3H 3F 2D 3H 31 3F 3G 2E 3E
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4G 2H 2C 4E 21 2E 2E 4F 3E 2D 1D 1D 2D



TP1322 TP1328 TP1334



5H 51 4F



01322 01328 U1332 U 1334 01338 U1342 U1344 U1346 U1348 U1352 U1356 U1358 U1366 U1368 01370 01372 01402 01408 01410 01422 U 1438 01454 U1470 U1492 U1494



5E 5G 5F 5F 5H 3B 313 3B 3C 28 2B 2C 3B 3C 3D 3D 3H 3F 2D 3H 31 3F 3G 2E 3E



~,,r 8653 561'065 .13 R657 ii5620664 t 14 C66~Rf ;6~ Q666C66$ PG 18



P61F,



COMPONENT LOCATIONS AS VIEWED WITH BOARD INSTALLED . FOR VIEW OF COMPONENT SIDE OF BOARD, SEE FIGURE 8-5 IN THIS SECTION . Figure 8-17 . Partial A3-Output circuit board . Component locations as viewed with board installed . CKT NO



GRID CKT COORD NO



W GRID CKT COORD NO



C606 C631 C633 C667 C672 C681 C687 C688 C692 C731 C738 C780 C786 C813



2D 4B 3A 2C 2B 1D 2A 1A 1D 2D 2C 1D 1D 4D



P510 P612 P613 P615 P621 P632 P650 P660 P663 P678 P680 P684 P694 P738 P740



2D 3D 5C 3C 2C 5B 2A 2C 3B 2A 1C 1A 1A 3D 4A



Q662 Q664 Q665 0666 G668 0676 0678 Q682 Q684 Q694 Q738 Q740 0744 Q748 Q754



2B 2B 2B 3B 313 2C 2B 1B 1B 2C 3C 3C 2D 2C 3B



CR607 CR608 CR615 CR628 CR673 CR738 CR753 CR754



3D 3D 4C 4B 213 3C 3B 3B



0602 0604 Q606 Q628 0652 Q654 0656 0658



2D 2D 2D 4B 2B 2B 213 2B



R600 R602 R603 R604 R606 R607 R608 R611



3D 2D 2D 2D 3D 3D 2D 3C



GRID CKT COORD NO



GRID CKT COORD NO



R613 ^T^_ 3B R668 2A R740 8614 2B R671 2C R741 R615 4C R672 2B R743 R616 3B R673 2C R744 R617 213 R676 28 R754 R618 313 R678 1B R783 R619 4B R681 1B R813 R621 5D R682 1B R835 R623 4B R683 1B R627 4B R684 1B U608 R628 4B R685 2A U610 R629 4B R686 1B U617 R631 4A R687 2A U619 R633 3A R688 2B U621 R652 2A R692 1C U662 R653 2B R693 1C U623 R656 2A R694 1C U624 R657 2B R696 1C U625 R662 3A R697 1C U628 R663 2B R698 1C U632 R664 2A R699 1C R665 2A R731 2C R666 3A R737 2C R667 3B R738 2C



GRID COORD 3C 3A 2C 2C 3B 2E 4D 2C 3D 3D 5D 3C 3C 5C 5C 4B 5B 4A 3A



71301 (SN B020000 & up)



0141



; P136?



am °~ 3 a



Pi367,



M ^1



C136b C1364



U1362



CR1318' :4119°_ .91486. t"l- .8601498 81187 ' .Ri361 . 0119 81198 41362 L2 148'S 41370 _ .C1364 41364 _ 81 "999"__ .
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Figure 8-16 . A4-Cursor circuit board component locations (SN B090000 & up) . CKT GRID NO_ _ LOC N



C1300~ C1304 C1321 C1322 C1328 C1329 C1336 C1341 C1342 01343 C1344 C1345 C1348 C1351 C1352 C1353 C1354 C1355 C1364 C1366 C1410 C1422 C1438



3E 5E 4G 5H 5G 4G 41 3A 3A 3A 3A 3A 5E 1A 1A 2A 2A 1A 1C 3C 1C 4H 41



CR1316 CR1322 CR1328 CR1336 CR1370



1C 5G 5H 51 3E



CKT NO



GRID LOC



- CR1414 CR1416 CR1418 CR1422 CR1424 CR1426 CR1430 CR1434 CR1436 C R1437 CR1438 CR1439 CR1440 CR1442 CR1446 CR1450 CR1452 CR1453 CR1454 CR1456 CR1458 CR1462 CR1466 CR1470 CR1474 CR1478 CR1482 CR1484 CR1485



3C ~ 3C 3B 2H 1H 2H 2G 2H 21 21 41 21 41 4H 4H 4H 11 11 2F 1G 2F 2G 2G 4G 4G 4F 4G . 1H 1H



CKT NO



GRID LOC



CR1486 1H CR1487 4F CR1488 4F P1314 P1342 P1351 P1357 P1362 P1363 P1367 P1383 P1413 P1423 P1492 P1493 P1496



4D 2A 2A 1B 4D 4D 1B 4E 3D 4F 2F 1F 1A



01302 01304 01308 01312 01316 01372 01376 01404 01406 01412 01414



3D 5D 4D 4D 4D 3D 5H 3C 3C 4D 3C



CKT NO~ 01416 01417 01418 01422 01426 01430 01434 01436 01438 01442 01446 01450 01452 01454 01458 01462 01466 01470 01474 01478 01482 01484 01486 01487 01488 01497 01498



GRID LOC



CKT NO



N



GRID LOC



3B r 41301 R1302 5G 3B 41303 2H 41304 2H 41306 2G 41307 2H R1308 2H 41311 31 41312 3H 41315 3H 41316 3H 41321 41322 21 41328 2F 41329 2F 2G 41331 2G 41332 3G 41333 41335 3G R1336 3F 41339 3G 1H R1340 1C 41341 3F R1342 1H R1343 1E 41344 113 41345 41349 41350



3E 3E 5E 5E 4E 4E 4E 4E 5E 3E 4E 5G 5G 5H 51 51 5G 4G 51 51 2A 2A 3A 3A 3A 3A 1B 2A 2A



NO



,_



~R1351 41352 41353 41354 41361 41363 41364 41370 41371 41372 41373 41374 41375 41376 41381 R1382 41383 41384 41385 41386 41391 41391 41392 41393 41394 41395 41396 41397 41403



LOC~ 1A 1A 2A 1A 1C 1C 1C 1D 3E 3E 5G 5G 5D 5D 1G 1G 1F 1F 4F 4F 1G 1G 1F 1G 1F 1F 1G 1G 3D



NO



LOC __



R1404~mrv_ 3C 41405 3D 3D 41406 41411 4E 41412 4E 41413 4E 41414 3C 41415 5G 81416 3B 41417 5G 41418 3B R1419 3B 3H 41421 2H 41422 41423 2H 41424 1H 41425 3G 41426 2H 41427 2H 41429 2G 41430 2G 41431 2G 41433 2H 41434 2H 41435 2H 41436 21 41437 31 41438 41 41439 41



CKT NO 41440 41441 41442 41443 41445 41446 41447 41449 41450 81451 41452 41453 41454 41455 41456 41457 41458 41459 41461 41462 41463 41465 41466 41467 41469 41470 41471 41473 41474



GRID I CKT GRI LOCN __ _ LO _ 41 R1476 4, 31 81477 3, 4H 41478 41, 4H 41479 4, 3H 41481 3, 4H 41482 41 4H 41483 4 3H 41484 1 4H 1 41485 4H 1 41486 11 41487 4 2F 41488 4 2F 41490 11 2F 41491 1 1G 41493 2 2F 4 41494 2F 41495 3 2F 41496 1 2F 41497 1 2G 41498 1 2G 41499 1 3F 2G TP1322 5 2G TP1328 4 3G TP1334 3 4G 4G U1322 5 3G U1328 5 4G U1332 5



RI 41S ~L



MID LOC 41 31 4H 4H 3H 4H 4H 3H 4H 4H 11 2F 2F 2F 1G 2F 2F 2F 2F 2G 2G 3F 2G 2G 3G 4G 4G 3G 4G



CKT NO



GRID LOC



R1475 R1477 R1478 R1479 R1481 R1482 R1483 R1484 R1485 R1486 R1487 R1488 R1490 R1491 R1493 R1494 R1495 R1496 R1497 R1498 R1499



4G 3G 4F 4F 3G 4G 4G 1H 1D 1D 4F 4E 11 1E 2E 4F 3E 1D 1D 1D 1D



TP1322 TP1328 TP1334



5H 41 3F



U1322 U1328 U1332



5E 5G 5F



CKT



A4 CURSOR BOARD



GRID



__NO. .___LOC U1334 5F U1338 5H U1342 3B U1344 2B U1346 2B U1348 2C U1352 2B U1356 2B U1358 2C U1366 3B U1368 3C U1370 3D U1372 2D U1402 3H U1408 3F U1410 2D U1422 3H U1438 31 U1454 3F U1470 3G U1492 1E U1494 2E



REV B FEB 1980



.R1416



' . ._.



01418.0141



p111-4-~1 01



,. R l41



-



Figure 8-1 YCKT --GRID NO LO



CKT NO



C1300 C1304 C1322 C1328 C1329 C1336 01342 C1343 C1344 C1348 C1352 C1353 C1354 C1364 C1366 C1410 C1422 C1438



3E 5E 5H SG 4G 41 3A 3A 3A 5E 1A 2A 2A 1C 3C 1C 4H 41



CR1316 CR1322 CR1328 CR1336 CR1370 CR1414 CR1416 CR1418 CR1422 CR1424



1C 5G 5H 51 3E 3C 3C 3B 2H 1H



CR1426 CR1430 CR1434 CR1436 CR1437 CR1438 CR1439 CR1440 CR1442 CR1446 CR1450 CR1452 CR1453 CR1454 CR1456 CR1458 CR1462 CR1466 CR1470 CR1474 CR1478 CR1482 CR1484 CR1485 CR1486 CR1487 CR1488



2H 2G 2H 21 21 41 21 41 4H 4H 4H 11 11 2F 1G 2F 2G 2G 4G 4G 4F 4G 1H 1H 1H 4F 4F



P1314



4D



GRID LOC



CKT



GRIC



P1342 P1352 P1357 P1362 P1363 P1367 P1383 P1413 P1423 P1492 P1493 P1496



2A 2A 1B 4D 4D 1B 4E 3D 4F 2F 1F 1A



01302 01304 01308 01312 01316 01372 01376 01404 01406 01412 01414 01416 01417 01418 01422 01426



3D 5D 4D 4D 4D 3D 5H 3C 3C 4D 3C 38 5G 3B 2H 2H



01966



11141S 119.,0141



110 C 2H 2G 2H 21 21 41 21 41 4H 4H 4H 11 11 2F 1G ?F 2G 2G 4G 4G 4F 4G 1H 1H 1H 4F 4F 4D



.:. .C1366` I-CH14114 '.,R141fi `0141401404 .101406  Rlile . . R1~(1 ,



Figure 8-17 . A4-Cursor circuit board component locations (SN B020000 -- 0089999) . CKT NO



GRID LOC



CKT NO



GRID LOC



m-M P13422AQ14302G ~ ~ .~_--_ P1352 2A 01434 2H P1357 1B 01436 2H P1362 4D 01438 31 P1363 4D 01442 3H P1367 01446 18 3H P1383 4E 01450 3H P1413 3D 01452 21 P1423 4F 01454 2F P1492 2F 01458 2F P1493 1F 01462 2G P1496 1A 01466 2G 01470 3G 01302 3D 01474 3G 01304 5D 01478 3F 01308 4D 01482 3G 01312 4D 01484 1H 01316 4D 01486 1C 01372 3D 01487 `3F 01376 5H 01488 1H 01404 3C 01497 1E 01406 3C 01498 1D 01412 4D 01414 3C 81301 3E 01416 3B 81302 3E 01417 5G 81303 5E 01418 3B 81304 5E 01422 2H 81306 4E 01426 2H 81307 4E



CKT NO R1308 R1311 R1312 R1315 R1316 R1322 81328 R1332 81333 R1335 81336 81341 81342 81343 81344 81345 81351 81352 81353 81354 R1361 81363 81364 81370 81371 81372 81373 81374 81375



GRID LOC 4E 4E 5E 3E 4E 5G 5H 5G 4G 51 51 3A 3A 3A 3A 1B 1A 1A 2A 1A 1C 1C 1C 1D 3E 3E 5G 5G 5D



CKT GRID CKT GRID CKT GRID NO LOC NO LOC NO LOC __ 81376 vH-Gm 5 ~-^ R1423 2H814561G _R1424 1H 81381 1G 81457 2F 81425 3G 81458 2F 81382 1G 81383 iF 81426 2H 81459 2F 81384 1F R1427 2H 81461 2F 81385 4F R1429 2G 81462 2G R1430 81386 4F 2G 81463 2G 81431 81391 1G 2G 81465 3F R1433 2H 81392 1F 81466 2G 81393 81434 2H R1467 1G 2G 81394 1F 81435 2H R1469 3G 81395 1F 81436 21 81470 4G 81396 1G R1437 31 81471 4G 81438 41 81397 1G 81473 3G R1439 41 81403 3D R1474 4G 81404 81440 41 R1475 3C 4G 81405 81441 31 81477 3G 3D 81406 81442 4H 81478 4F 3D 81411 4E R1443 4H 81479 4F R1412 4E 81445 3H 81481 3G 81446 81413 4E 4H 81482 4G 81447 4H 81414 3C 81483 4G 81449 3H 81415 5G 81484 1H 81450 4H 81416 3B 81485 1D 81451 4H 81486 R1417 5G 1D R1452 11 81487 81418 3B 4F R1453 2F 81488 81419 3B 4E R1421 81454 2F 81490 11 3H 81422 2H 81455 2F 81491 1E



I



CKT NO



GRID LOC



81493 81494 81495 81496 R1497 81498 81499



2E 4F 3E ID ID 1D 1D



TP1322 TP1328 TP1334



5H 41 3F



U1322 U1328 U1332 U1334 U1338 U1342 U1344 U1346 U1348 U1352 U1356 U1358 U1366 U1368 U1370 U1372 U1402



5E 5G 5F 5F 5H 3B 2B 2B 2C 2B 2B 2C 3B 3C 3D 2D 3H



U1408 U1410 U1422 U1438 U1454 U1470 U1492 U1494



3F 2D 3H 31 3F 3G 1E 2E
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0 ~y



26
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R904 R914 .C904 .0914 ':0983'09080910 0904



Figure 8-18 . A6-Power Supply circuit board component locations.
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GRID I CKT COORDINO



GRID CKT COORD NO



C904 C907 C914 C916 C917 C918 C920 C921 C927 C944 C945 C953 C954 C955 C961 C967 C981
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A6 POWER SUPPLY BOARD
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3B 2B 2C 2C 2B 2B 2B 2C 1C 5B 1C 1C 1D 1D 3D



/lffi^



GRID COORD



R961 R966 R967 R968 R986
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T922 T942



2D 4D
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7D01 (SN B020000 & up)



Figure 8-18 . A6-Power Supply circuit board component locations.



REV A, JUN 1978
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. GRID COORD
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Figure 8-18A .
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A6-Power Supply circuit board component locations .(SN B070000 & up) .



CKT NOR C907 C912 C913 C917 C918 C921 C923 C927 C929 C944 C945 C954 C955 C961 C967 C981 C983 C984 C985 C987



GRID CKT '~ GRID LOC NO LOC _ 2B CR915~4C ~ 2C CR922 2C 2C CR924 2C 2B CR927 3E CR928 3E 2B CR942 4E 2D CR943 3E 2C CR952 5D 3D CR968 4B 1D CR984 4B 3D 3C L945 3C 5C L955 5C 4C L982 4C L986 3C 4B 4B P920 3B 3B 2D P923 1B P930 4B 4C 3B P933 3A 2C P940 4B P950 5B P994 5B



CKT~ NO



GRID CKT ^ GRID LOC NO LOC _T Q903m^ 2B T~ R925~2C R927 Q908 2B 3D Q910 2B R961 4C Q922 2C R966 4B R967 4B Q924 Q926 R968 4B 3D Q928 3E R986 2A Q962 5B Q964 4B T922 2D Q968 4B T942 4D R902 R903 R907 R908 R910 R912 R913 R918 R919 R921 R923



3B 3B 2B 2B 2B 2C 2C iC 1C 1D 2C



A6 POWER SUPPLY BOARD



TP942 TP948 TP968 TP980



2C 3B 5B 4B



U912 U918



2C 1B



VR929
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7D01(SN B020000 & up)



Figure 8-18A. A6--Power Supply circuit board component locations.(SN 8070000 & up).



CKT NO



GRID CKT LOC NO



~C907 -B~=- CR915 CR922 C912 2C CR924 C913 2C C917 2B CR927 C918 2B CR928 C921 2D CR942 C923 2C CR943 C927 3D CR952 C929 1D CR953 C944 3D CR968 CR984 C945 3C C954 C955 C961 C967 C981 C983 C984 C985 C987



REV A FEB 1980



5C 4C 413 413 313 2D 4C 313 2C



L945 L955 L982 L986 P920 P923 P930 P933



._.~ GRID CKT LOC O ~.~ _ .__ 2C P940 ~ 2C P950 2C P994 3E 3E 0903 4E 0908 3E 0910 5D 0922 5E Q924 4B 0926 4C 0928 Q962 3C 0964 5C 0968 4C 3C R902 R903 313 R907 113 R908 413 R910 3A R912



GRID LOC _ ~4B 5B 5B 2B 2B 2B 2C 2C 3D 3E 513 4B 4B 3B 3B 2B 2B 2B 2C



CKT~ GRID NO LOC w :2C1C R91 R918 R919 1C R921 1D R923 2C R925 2C R927 3D R961 4C 4B R966 4B R967 R968 4B T922 T942



2D 4D



TP948 TP968 TP980



3B 5B 4B



U912 U918



2C 113



VR929



2D



VOLTAGE AND WAVEFORM CONDITIONS Voltages and Waveforms shown are typical, but may vary between instruments. TEST SETUP : The 7D01 is connected to the 7000-series mainfram through two 067-0616-00 Flexible Plug-in Extenders .



7D01 (SN B020000 & up)



C9,18 R907 . R908 R910
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Figure 8-18B .



A6--Power Supply circuit board component locations (SN B020000 - B069999) .
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313 113 413 3A 4B 513 513
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A6 POWER SUPPLY BOARD



7U01 (SN B020000 & up)



Figure 8-18B. A6-Power Supply circuit board component locations (SN B020000 - B069999) .
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