






This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 



supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select







supervisor





















































This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





























supervisor

supervisor

supervisor





















supervisor

supervisor



supervisor



supervisor

supervisor

supervisor





supervisor









supervisor

supervisor



supervisor

supervisor

















supervisor









supervisor

















supervisor





supervisor



supervisor





















This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 









supervisor
                                                             Hyperlinked Page i-  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor

supervisor

supervisor



supervisor


supervisor

supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor



supervisor



supervisor

supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor





supervisor


supervisor


supervisor



supervisor

supervisor

supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor



supervisor



supervisor

supervisor



supervisor



supervisor


supervisor

supervisor

supervisor





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





supervisor




supervisor


supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select

supervisor
                                                                   Hyperlinked Page -  Scroll UP or Down - Right click to select



supervisor

supervisor



supervisor

supervisor

supervisor

supervisor

supervisor



supervisor


supervisor




supervisor


supervisor


supervisor


supervisor


supervisor


supervisor


supervisor


supervisor




supervisor


supervisor


supervisor


supervisor


supervisor


supervisor


supervisor




supervisor

supervisor

supervisor

supervisor

supervisor



supervisor

supervisor



supervisor

supervisor

supervisor



supervisor

supervisor

supervisor

supervisor



supervisor

supervisor

supervisor





supervisor






supervisor




















supervisor



supervisor



supervisor

supervisor



supervisor



supervisor



supervisor



supervisor



supervisor

















supervisor



















































This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 

















































































This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





































































































































































This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 









This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 

















This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 

































supervisor





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 









This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 





This Document was scanned from the original 
Tektronix Service Manual

For enquiries about high quality technical manuals

Qservice@otenet.gr

 This Document is a complete Scan from the original 
                           Tektronix manual
                For enquiries about our complete
      High quality line  of technical  Manuals in PDF 

                     mailto  : Qservice@otenet.gr 


	2247A Portable Oscilloscope 
	TABLE OF CONTENTS
	LIST OF ILLUSTRATIONS
	Figure 1-1. Maximum input voltage vs frequency derating curve for the CH 1, CH 2, CH 3, or CH 4 input connector.
	Figure 1-2. Dimensional outline drawing, standard cabinet.
	Figure 1-3. Dimensional outline drawing, rackmount cablnet.
	Figure 2  1. Optional power cords.
	Figure 3-1. Simplified block diagram.
	Figure 3-1. Simplified block diagram (cont).
	Figure 3-2. Display Sequencer IC (SLIC, U600) pin out diagram.
	Figure 3-3. Readout interface relative signal timing.
	Figure 3-4. Trigger Logic IC (FLIC, U602) pin out dlagram.
	Figure 3-5. Simplified Sweep Cireuit.
	Figure 3-6. A Sweep Start circuit waveforms.
	Figure 3-7. Simpltfied dlagram of the DC Restorer circuitry.
	Figure 3-8. Display addresses.
	Figure 3-9. Character plxel arrangement.
	Flgure 3-10. Power Supply biock diagram.
	Figure 3-11. Preregulator switching waveforms.
	Figure 5-1. Areas of waveform affected by HF compensation.
	Figure 5-2. 2 ns Timing.
	Figure 5-3. Processor board sdjustment location.
	Figure 6-1. Power-on test failure codes.
	Figure 6-2. Main SERVICE MEMU.
	Figure 6-3. SERVICE MENU with DIAGNOSE choice selected.
	Figure 6-4. Main board removal.
	Flgure 6-5. Delay-line connections to top of Main board.
	Figure 9-1. Color codes for resistors.
	Figure 9-2. Semiconductor lead configurations.
	Figure 9-3. Locating components on schematic diagrams and circuit boerd ilfustra5ons.
	Figure 9-4a. Detailed block diagram Œ part 1.
	Figure 9-4b. Deteiled block diagram Œ psrt 2.
	Figute 9-5. A10  Main board.
	Figure 9-6 brd pin identifiers.
	Figure 9-7. A8  CRT Control board.
	Figure 9-8. A16  Processor board.
	Fiyure 9-9. A14  Switch board.
	Flguw 9-10. A12  Potentiometer board.
	Fiyure 9-11. A15  DAC Subsystem board.
	Figure 9-12. A18  Power Supply board.
	Fig. 9-12A. A25  Channe l 2 Signal Out board.
	Figure 9-13. Main board adjustment locations.

	LIST OF TABLES
	Table 1-1 Electrical Characteristics
	Table 1-2 Envlronmental Characteristics
	Table 1-3 Mechanical Characteristics
	Table 3-1 Shift Register 0 Bit Assignment
	Table 3-2 CH 1 and CH 2 Attenuator and Gain Control Bit States
	Table 3-3 lnput Coupling Control Bit States
	Table 3-4 CH 2 INVERT Control Bit
	Table 3-5 CH 3 and CK 4 Gain Control Bit
	Table 3-6 Trigger Selection Logic
	Table 3-7 Display Sequencer (U600) Control Bit Assignments
	Table 3-8 A Trigger Source Select Bits
	Table 3-9 Horizontal Dlsplay Mode Select Bits
	Table 3-10 Shift Register 1 Control Bit Data
	Table 3-11 Trigger Source Select
	Table 3-12 Vertical MODE Select
	Table 3-13 Horizontal MODE Select
	Table 3-14 Holdoff Counter Encoding
	Table 3-15 Display Sequencer Channel Select Logic Bits
	Table 3-16 Horizontal and Vertical Oisplay Response
	Table 3-17 Trigger Logic IC Addressing Logic
	Table 3-18 Control Register Signal-bit Names
	Table 3-19 Delay Mode Selection Control Bits
	Table 3-20 Peak Volts Detection Mode Logic
	Table 3-21 Z-Axis Switching Logic
	Table 3-22 A Sweep Timing Selections
	Table 3-23 B Sweep Tirning Selections
	Table 3-24 HDO and HD1 Logic
	Tabte 3-25 Front-Panel Multiplexer Channel Select Bits
	Table 3-26 Measurement Processor Signals
	Table 3-27 Position Enable Bit Assignment
	Table 3-28 Field and Mixer Attribute Bit Assignment
	Table 3-29 Display Possibilities
	Table 3-30 Posslble Signal Conditions to U2416
	Table 4-1 Test Equipment Required
	Table 4-2 Signal-to-Graticule Accuracy
	Table 4-3 Settings for Timing Accuracy Checks
	Table 4-4 Delay Time Accuracy
	Table 5-1 Adjustment Interactions
	Table 5-2 Power Supply Voltage Limits
	Table 6-1 Relative Susceptibility to Statlc-Discharge Damage
	Table 6-2 Extemal Inspectlon Checklist
	Table 6-3 Internal Inspection Checklist
	Table 6-4 Power Supply Voltage and Rippfe Limits
	Table 6-5 SERVICE MENU Selections
	Table 6-6 DIAGNOSE ROUTINES
	Table 6-7 Horizontal Display State Logic
	Table 6-8 Measurement Processor I/O Memory Map
	Table 6-9 Measurement Error Troubleshooting Hints
	Table 6-10 Maintenance Aids

	The 2247A Oscilloscope. Photo
	OPERATORS SAFETY SUMMARY
	Terms in This Manual
	Terms as Marked on Equipment
	Symbols in This Manual
	Symbols as Marked on Equipment
	Power Source
	Grounding the Product
	Danger Arising From Loss of Ground
	Use the Proper Power Cord
	Use the Proper Fuse
	Do Not Operate in an Explosive Atmosphere
	Do Not Remove Covers or Panels

	SERVICING SAFETY SUMMARY
	Do Net Service Alone
	Use Care When Servicing With Power On
	Power Source

	Section 1 SPECIFICATION
	INTRODUCTION
	STANDARD ACCESSORIES
	RECOMMENDED CALIBRATION SCHEDULE
	PERFORMANCE CONDITIONS
	Table 1-1 Electrical Characteristics
	Figure 1-1. Maximum input voltage vs frequency derating curve for the CH 1, CH 2, CH 3, or CH 4 input connector.

	Table 1-2 Envlronmental Characteristics
	Figure 1-2. Dimensional outline drawing, standard cabinet.

	Table 1-3 Mechanical Characteristics
	Figure 1-3. Dimensional outline drawing, rackmount cablnet.



	Section 2 PREPARATION FOR USE
	SAFETY
	LINE VOLTAGE AND POWER CORD
	Figure 2 -  1. Optional power cords.
	LINE FUSE

	INSTRUMENT COOLING
	START-UP
	DETAILED OPERATING INFORMATION

	Section 3 THEORY OF OPERATlON
	SECTION ORGANIZATION
	INTEGRATED CIRCUIT DESCRIPTIONS
	Digital Logic Conventions
	Hybrids
	Linear Devices

	BLOCK DIAGRAM DESCRIPTlON
	Figure 3-1. Simplified block diagram.
	Figure 3-1. Simplified block diagram (cont).
	INTRODUCTION
	VERTICAI INPUTS (Diagram 1)
	VERTICAL PREAMPS AND OUTPUT AMPLIFIER (Diagram 2)
	A AND B TRIGGER SYSTEM (Diagram 3)
	DISPLAY AND TRIGGER LOGIC AND PROCESSOR INTERFACE (Diagram 4)
	A AND B SWEEPS AND OELAY COMPARATORS (Diagram 5)
	HORIZONTAI OUTPUT AMPLIFIER (Diagram 6)
	Z-AXIS, CRT, PROBE ADJUST, AND CONTROL MUX (Diagram 7)
	MEASUREMENT PROCESSOR (Diagram 8)
	READOUT SYSTEM (Diagram 9)
	SWITCH BOARD AND INTERFACE (Diagram 10)
	ADC AND DAC SYSTEM (Diagram 11)
	COUNTER/TIMER (Diagram 12)
	DAC SUBSYSTEM (Diagram 13)
	POWER SUPPLY (Diagram 14)

	DETAILED CIRCUIT DESCRIPTION
	VERTICAL INPUTS (Diagram 1)
	Input Coupling
	High-Impedance Attenuator
	Input Buffer Amplifier and 1X, 2X, 5X Attenuators
	Attenuator and Vertical Gain Control Registers
	Table 3-2 CH 1 and CH 2 Attenuator and Gain Control Bit States
	Table 3-3 lnput Coupling Control Bit States
	Table 3-4 CH 2 INVERT Control Bit
	Table 3-1 Shift Register 0 Bit Assignment

	CH 3 and CH 4 Input Amplifiers
	Table 3-5 CH 3 and CH 4 Gain Control Bit


	VERTICAL PREAMPS AND OUTPUT AMPLIFIER (Diagram 2)
	Vertical Preamplifiers
	Delay Line Driver
	Yertical Position Switching
	Vertical Output Amplifier
	Vertical Comparator

	A AND B TRIGGER SYSTEM (Diagram 3)
	A and B Trigger Source Selectors
	Table 3-6 Trigger Selection Logic

	A and B Trigger Coupling Selector
	A and B Trigger Bandwidth Limit Circuits
	A Trigger Comparator
	B Trigger Comparator and Measurement A-to-D Converter
	Auxiliary Shift Register
	TV Trigger Detector

	DISPLAY AND TRIGGER LOGIC AND PROCESSOR INTERFACE (Diagram 4)
	Figure 3-2. Display Sequencer IC (SLIC, U600) pin out diagram.
	Table 3-7 Display Sequencer (U600) Control Bit Assignments
	Table 3-8 A Trigger Source Select Bits
	Table 3-9 Horizontal Dlsplay Mode Select Bits
	Control Register Description
	Table 3-10 Shift Register 1 Control Bit Data
	Table 3-11 Trigger Source Select
	Table 3-12 Vertical MODE Select
	Table 3-13 Horizontal MODE Select
	Table 3-14 Holdoff Counter Encoding
	Display Sequencer Operation
	Table 3-15 Display Sequencer Channel Select Logic Bits

	Trigger Holdoff Tirner
	Table 3-16 Horizontal and Vertical Oisplay Response
	Sweep Gate Detection
	Chop Clock
	Readout Interface
	Figure 3-3. Readout interface relative signal timing.

	Trigger Logic IC (FLIC)
	Figure 3-4. Trigger Logic IC (FLIC, U602) pin out dlagram.
	Pin Description
	Table 3-17 Trigger Logic IC Addressing Logic
	Trigger Logic lC Control Register Description
	Table 3-18 Control Register Signal-bit Names
	Table 3-19 Delay Mode Selection Control Bits
	Table 3-20 Peak Volts Detection Mode Logic

	A Sweep Logic
	B Sweep Logic
	Peak Volts Logic
	Strobed Volts Logic
	Z-Axis Logic
	ECL-to-CMOS Level Shifters
	Display Logic Clock
	Table 3-21 Z-Axis Switching Logic


	A AND B SWEEPS AND DELAY COMPARATORS (Diagram 5)
	Figure 3-5. Simplified Sweep Cireuit.
	Sweep Control Shift Registers
	A and B Sweep Timing
	Baseline StabiJizer
	A and B Sweep Start
	Table 3-22 A Sweep Timing Selections
	Table 3-23 B Sweep Tirning Selections
	A and B Sweep Buffers
	Sweep End Comparators
	Figure 3-6. A Sweep Start circuit waveforms.
	Delay Time Comparators
	Delay Time Switching

	HORIZONTAL OUTPUT AMPLIFIER (Diagram 6)
	Horizontal Preamplifier
	Table 3-24 HDO and HD1 Logic
	Output Amplifiers
	Common-Mode Stabilizer

	Z-AXIS, CRT, PROBE ADJUST, AND CONTROL MUX (Diagram 7)
	Z-Axis and Auto Focus Amplifiers
	Auto Focus Amplifier
	Dc Restorers
	Figure 3-7. Simpltfied dlagram of the DC Restorer circuitry.

	Volts Cal Signal Source
	Control Multiplexer
	Scale lllumination
	Tabte 3-25 Front-Panel Multiplexer Channel Select Bits
	Probe Adjust Circuit
	Crt

	MEASUREMENT PROCESSOR (Diagram 8)
	Power-On Reset
	Measurement Processor
	Data Buffers
	Address Latches
	Measurement Processor ROM
	Table 3-26 Measurement Processor Signals
	Measurement Processor RAM
	Address Decoders
	Backup Battery

	READOUT SYSTEM (Diagram 9)
	Readout Processor
	Measurement/Readout Processor Communication Protocol
	Interrupt Request Latch
	Communication Latches
	Character Position Address Counter
	Character Codes RAM
	Figure 3-8. Display addresses.
	Character Dot Counter
	Character Dot Position ROM
	Dot Refresher
	Divider/Counter
	Readout Position Enable Latch
	Table 3-27 Position Enable Bit Assignment
	Readout DACs
	Field and Mixer Control Latch
	Readout Position Mixers
	Table 3-28 Field and Mixer Attribute Bit Assignment
	Output Buffers
	Figure 3-9. Character plxel arrangement.
	Table 3-29 Display Passibilities
	Table 3-30 Posslble Signal Conditions to U2416

	SWITCH BOARD AND INTERFACE (Diagram 10)
	LED Refresh
	Switch Reading
	Diagnostic

	ADC AND DAC SYSTEM (Diagram 11)
	Pot Multiplexer Latch
	Front Panel Control Multiplexers
	Input Data Latches
	Digital-to-Analog Converter

	COUNTER/TIMER (Diagram 12)
	10 MHz Crystal Oscillator
	External Time Base Input
	Slow Counter Logic (SCL)
	Fast Counter Logic (FCL)
	Level Translators
	Phase-Locked Loop (PLL) Operation

	DAC SUBSYSTEM (Diagram 13)
	Dac Refresh Processor
	Digital-to-Analog Converter
	Control Multiplexers
	Sample-and-Hold Circuits

	POWER SUPPLY (Diagram 14)
	Flgure 3-10. Power Supply biock diagram.
	Ac Input
	Primary Power Rectifier
	Start-Up Circuit
	Preregulator Control Circuit
	Preregulator Switching Circuit
	Figure 3-11. Preregulator switching waveforms.

	Inverter Power Switching Circuit
	Low-Voltage Secondary Supplies
	High-Voltage Supply

	MAIN BOARD POWER DISTRIBUTION (Diagram 15)
	PROCESSOR BOARD POWER DISTRlBUTlON (Diagram 16)
	INTERCONNEGTION DIAGRAM (Diagram 17)


	Section 4 PERFORMANCE CHECK PROCEDURE
	INTRODUCTION
	TEST EQUIPMENT REQUIRED
	Table 4-1 Test Equipment Required

	PERFORMANCE CHECK INTERVAL
	PREPARATION
	INDEX TO PERFORMANCE CHECK PROCEDURE
	DISPLAY
	1. TRACE ROTATION
	2. Geometry

	VERTICAL
	1. Input COUPLING Functional Check
	2. CH 1 and CH 2 VOLTS/DIY Trace Shift
	3. CH 3 and CH 4 VOLTS/DIV Trace Shift
	4. CH 1 and CH 2 YAR VOLTS/DIV Trace Shift
	5. CH 1 and CH 2 Input COUPLING Trace Shift
	6. CH 2 INVERT Trace Shift
	7. CH 1 and CH 2 VAR VOLTS/DIV Range
	8. Low-Frequency Linearity Check
	9. CH 1 and CH 2 Vertical Deflection Accuracy
	Table 4-2 Signal-to-Graticule Accuracy

	10. CH 3 and CH 4 Vertical Deflection Accuracy
	11. ADD Mode and CH 2 INVERT Deflection Accuracy
	12. Vertical POSITION Range (all channels)
	13. CH 1 to CH 2 Signal Delay Watch
	14. CH 1 to CH 4 Signal Delay Match
	15. CH 3 to CH 4 Signal Delay Match
	16. CH 1 and CH 2 Vertical Bandwidth
	17. CH 3 and CH 4 Vertical Bandwidth
	18. SCOPE BW (Bandwidth Limit) Accuracy
	19. Common-Mode Rejection Ratio
	20. Channel Isolation
	21. AC-Coupled Lower -3 dB Point
	22. Vertical ALT and CHOP Modes
	23. BEAM FIND Functional Check
	24. A and B Trace Separation

	TRIGGERING
	1. 500 Hz Trigger Sensitivity
	2. 500 kHz Trigger Sensitivlty
	3. 25 MHz Trigger Sensitivity
	4. 150 MHz Trigger Sensitivity
	5. Single Sweep Mode
	6. Trigger LEVEL Control Range
	7. TV Field Trigger Sensitivity
	8. TV Line Trigger Sensitivify
	9. Line Trigger Functional Check

	HORIZONTAL
	1. A and B Sweep Length
	2. Horizontal POSITlON Range
	3. VAR SEC/DIV Range
	4. Magnifier Registration
	5. A and B Timing Accuracy and Linearity
	Table 4-3 Settings for Timing Accuracy Checks

	6. A and B Magnified Timing Accuracy and Linearity
	7. Delay Time Jitter
	8. Delay Time Accuracy
	Table 4-4 Delay Time Accuracy

	9. Delay Time Position Range
	10. X-Axis Gain Accuracy
	11. X-V Phase Difference
	12. X-Axis Bandwidth

	MEASUREMENT CURSORS
	1. SEC  and  1/SEC  Cursor Accuracy
	2.  PHASE  Cursor Accuracy
	3.  VOLTS  Cursor Accuracy
	4. ground ref  VOLTS Cursor Accuracy
	5. Tracking Cursors Position Accuracy

	CH 1/CH 2 VOLTMETER
	1. DC Volts Accuracy
	2. DC Volts Normal Mode Rejection Ratio
	3. +Peak, -Peak, Peak-to-Peak Volts Accuracy
	4. 25MHz+Peak,-Peak,andPeak-to-PeakVolts Accuracy
	5. 100 MHz + Peak, -Peak, and Peak-to-Peak Volts Accuracy
	6. Gated Volts Accuracy

	COUNTER/TIMER
	1. Period
	2. Width
	3. Rise Time Accuracy

	EXTERNAL Z-AXIS, PROBE ADJUST, AND AUTO SETUP FUNCTIONS
	1. Check External Z-Axis Input
	2. PROBE ADJUST Output
	3. AUTO SETUP Functional Check
	4. Run MAKE FACTORY SETTINGS Routine


	Section 5 ADJUSTMENT PROCEDURE
	INTRODUCTION
	IMPORTANT-PLEASE READ BEFORE USING THIS PROCEDURE
	PURPOSE
	TEST EQUIPMENT REQUIRED
	LIMITS AND TOLERANCES
	PARTIAL PROCEDURES
	INTERNAL ADJUSTMENTS AND ADJUSTMENT INTERACTION
	Table 5-1 Adjustment Interactions

	PREPARATION FOR ADJUSTMENT
	INDEX TO ADJUSTMENT PROCEDURE
	POWER SUPPLY, DISPLAY, AND Z  AXIS
	INlTIAL CONTROL SETTlMGS
	PROCEDURE
	1. Power Supply DC Levels (R2252)
	Table 5-2 Power Supply Voltage Limits

	2. Grid Bias (R2719)
	3. Astigmatism (R2788)
	4. Trace Rotation (Front Panel)
	5. Geometry (R2784)
	6. Readout Jitter (R724)


	VERTICAL
	INITIAL CONTROL SETTINGS
	PROCEDURE
	1. Vertlcal Output Gain (R703) and Readout Vertical Centering (R260)
	2. CH 1 Step Balance (R12)
	3. CH 2 Step Balance (R22)
	4. CH 3 Step Balance (R141)
	5. CH 4 Step Balance (R161)
	6. CH 1 MF/LF Gain (R13) and Cornpensation

(ci)
	7. CH 1 Input Capacitance (C114)
	8. CH 1 Input Compensation X10 (C11)
	9. GH 1 Input Compensation X100 (C10)
	10. CH 1 Gain (R211)
	11. CH 2 MF/LF Gain (R23) and Compensation (C2)
	12. CH 2 Input Capacitance (C124)
	13. CH 2 Input Compensation X10 (C21)
	14. CH 2 Input Compensation X100 (C20)
	15. CH 2 Gain (R221)
	16. CH 3 MF/LF Compensation (C134)
	17. CH 3 Gain (R231)
	18. CH 4 MF/LF Compensation (C154)
	19. CH 4 Gain (R241)
	20, Delay-Line HF Compensation (R272, R273, R275, C274, C273)
	Figure 5-1. Areas of waveform affected by HF compensation.

	21. CH 3 HF Compensation (C138)
	22. CH 4 HF Compensation (C158)
	23. CH 1 and CH 2 Bandwidth Check
	24. CH 3 and CH 4 Bandwidth Cheek


	HORIZONTAL
	INITIAL CONTROL SETTINGS
	PROCEDURE
	1. Horizontal X1 Gain (Timing) (R826)
	2. Horizontal X10 Gain (Timing) (R825)
	3. Readout Horizontal Gain (R823) and MAG Registration (R809)
	4. A 0.5 microseconds Timing (C314)
	5. B 0.5 microseconds Timing (C329)
	6. 2 ns Timing (C807, C814)
	Figure 5-2. 2 ns Timing.

	7. X Gain (R827)


	MEASUREMENT BANDWIDTH AND SELF CHARACTERIZATION
	INITIAL CONTROL SETTINGS
	PROCEDURE
	1. Volts Cal (R920)
	2. B Trigger Bandwidth (R455)
	3. Self Characterization


	COUNTER/TIMER
	INITIAL CONTROL SETTINGS
	PROCEDURE
	1. Counter/Tirne 10MHz CAL Adjustment (C1904)
	Figure 5-3. Processor bosrd sdjustment locstion.



	Section 6 MAINTENANCE
	STATlC SENSITIVE COMPONENTS
	Table 6-1 Relative Susceptibility to Statlc-Discharge Damage

	PREVENTlVE MAINTENANCE
	INTRODUCTION
	INSPECTION AND CLEANlNG
	Exterior
	Table 6-2 Extemal Inspectlon Checklist

	Interior
	Table 6-3 Internal Inspection Checklist


	LUBRICATION
	SEMICONDUCTOR CHECKS
	PERIODIC READJUSTMENT

	TROUBLESHOOTING
	INTRODUCTlON
	TROUBLESHOOTING AIDS
	Diagnostic Firmware
	Schematic Diagrams
	Circuit Board lllustrations
	Circuit Board Locations
	Circuit Board Interconnections
	Power Distribution
	Grid Coordinate System
	Component Color Coding
	Semiconductor Lead Configurations
	Multipin Connections

	TROUBLESHOOTING EQUIPMENT
	TROUBLESHOOTING TECHNIQUES
	1. Power-up Tests
	2. Diagnostic Routines
	3. Check Control Settings
	4. Check Associated Equipment
	5. Visual Check
	6. Check Instrument Performance and Adjustment
	7. Isolate Trouble to a Circuit
	8. Check Power Supplies
	9. Check Circuit Board Interconnections
	10. Check Voltages and Waveforms
	Table 6-4 Power Supply Voltage and Rippfe Limits

	11. Check Individual Components
	12. Repair and Adjust the Circuit

	INTERNAL TESTING CAPABILITIES
	Power-Up Testing
	Figure 6-1. Power-on test failure codes.

	SERVICE MODE
	Figure 6-2. Main SERVICE MEMU.
	Figure S-3. SERVICE MENU with DIAGNOSE choice selected.

	Service Routines
	Table 6-5 SERVICE MENU Selections
	DIAGNOSE Tests
	Table 6-6 DIAGNOSE ROUTINES


	TROUBLESHOOTtNG HINTS BY DIAGRAM
	Vertical SELF CAL-Checks Cursor and Preamplifier Outputs
	HORIZONTAL SELF CAL-Checks Sweep Timing
	Schematic Diagram 1-Vertical INPUTS
	Schematic Diagram 2-Vertical PREAMPLIFIERS, DELAY LINE DRIVERS and OUTPUT
	Schematic Diagram 4 Œ DISPLAY AND TRIGGER LOGIC AND PROCESSOR INTERFACE
	Schematic Diagram 5 Œ A AND B SWEEPS AND DELAY COMPARATORS
	Schematic Diagram 6-HORIZONTAL OUTPUT AMPLIFIER
	Table 6-7 Horizontal Display State Logic
	Schematic Diagram 7  Z-AXIS, CRT, PROBE ADJUST, AND CONTROL MUX
	Schematic Diagram 8  MEASUREMENT PROCESSOR
	Table 6-8 Measurement Processor I/O Memory Map

	Schematic Diagram 9  READOUT SYSTEM
	Schematic Diagram 10-SWITCH BOARD AND INTERFACE
	Schematic Diagram 11  ADC, DAC SYSTEM and 13  DAC SUBSYSTEM
	Schematic Diagram 14  POWER SUPPLY

	TROUBLESHOOTING MEASUREMENT ERRORS
	Table 6-9 Measurement Error Troubleshooting Hints


	CORRECTIVE MAINTENANCE
	INTRODUCTION
	MAINTENANCE PRECAUTIONS
	OBTAINING REPLACEMENT PARTS
	Special Parts
	Ordering Parts

	REPACKAGING FOR SHIPMENT
	MAINTENANCE AIDS
	Table 6-10 Maintenance Aids

	lNTERCONNECTIONS
	End-Lead Pin Connectors
	Ribbon-Cable Connectors

	LITHIUM BATTERY (82501)
	TRANSISTORS AND INTEGRATED CIRCUITS
	SOLDERING TECHNIQUES
	REMOVAL AND REPLACEMENT INSTRUCTIONS
	Cabinet
	Crt Removal and Replacement
	BNC Connectors (Vertical Inputs)
	A15 DAC Subsystem Board
	A16 Processor Board
	A18 Power Supply Board
	Potentiometer/Switch board Assembly
	A10 Main Board
	Figure 6-4. Main board removal.
	Flgure 6-5. Delay-line connections to top of Main board.




	Section 7 OPTIONS
	INTRODUCTION
	INTERNATIONAL POWER CORDS
	OPTION 1R RACKMOUNTED INSTRUMENT
	OTHER AVA1LABLE OPTIONS

	Section 8 REPLACEABLE ELECTRICAL PARTS

PARTS ORDERING INFORMATION
	LIST OF ASSEMBLIES
	CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER
	ABBREVIATIONS
	Component number (column one of the Electrieal Parts List)
	TEKTRONIX PART NO. (column two of the Electrical Parts List)
	SERIAL/MODEL NO. (columns three and four of the Electricat Parts List)
	Name and Descrription (column five of the Electrical Parts Ust)
	MFR. CODE (column six of fhe Electriesl Parts Ust)
	MFR. PART NUMBER (column seven of the Electrical Psrts List)
	CROSS INDEX  MFR. CODE NUMBER TO MANUFACTURER

	Section 9 DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS
	Table 9-1 SIGNAL LINE LOCATIONS
	Table 9-1 (cont)
	Table 9-1 (cont)

	VOLTAGE/WAVEFORM SETUP CONDITIONS
	Figure 9-1. Color codes foc resistors.
	Figure 9-2. Semiconductor lead configurstions.
	Figure 9-3. Locating components on schematic diagrams and circuit boerd ilfustra5ons.
	Block Diagrams
	Figure 9-4a. Detailed block diagram  part 1.
	Figure 9-4b. Deteiled block diagram  part 2.

	Component location charts
	A8  CRT CONTROL BOARD
	A10 Main Board
	A10  MAIN BOARD (cont)
	A10  MAIN BOARD (cont)

	A12  POT BOARD
	A14  SWITCH BOARO
	A15  DAC SUBSYSTEM BOARD
	A16  PROCESSOR BOARD
	A18  POWER SUPPLY BOARD
	A25  CH 2 SIGNAL OUT BOARD (OPTION 15)
	VERTICAL INPUTS DIAGRAM 1
	VERTICAL PREAMPS AND OUTPUT AMPLIFIER DIAGRAM 2
	A AND B TRIGGER SYSTEM DIAGRAM 3
	DISPLAY AND TRIGGER LOGIC AND PROCESSOR INTERFACE DIAGRAM 4
	A AND B SWEEPS AND DELAY COMPARATORS DIAGRAM 5
	Z-AXIS, CRT, PROBE ADJUST AND CONTROL MUX DIAGRAM 7
	MEASUREMENT PROCESSOR DIAGRAM 8
	READOUT SYSTEM DIAGRAM 9
	SWITCH BOARD AND INTERFACE DIAGRAM 10
	ADC, DAC SYSTEM DIAGRAM 11
	COUNTER/TIMER DIAGRAM 12
	DAC SUBSYSTEM DIAGRAM 13
	POWER SUPPLY DIAGRAM 14
	MAIN BOARD POWER DISTRIBUTION DIAGRAM 15
	PROCESSOR BOARD POWER DISTRIBUTION DIAGRAM 16
	CH 2 SIGNAL OUT BOARD (OPTION 15) DIAGRAM 18
	OTHER PARTS

	PCB component layouts 
	Figure 9-5. A10  Main board.
	Figure 9-6  Hybrid pin identifiers.
	Figure 9-7. A8  CRT Control board.
	Figure 9-8. A16 Processor board.
	Figure 9-9. A14  Switch board.
	Fig 9-10. A12  Potentiometer board.
	Figure 9-11. A15  DAC Subsystem board.
	Figure 9-12. A18  Power Supply board.
	Fig. 9-12A. A25  Channel 2 Signal Out board.
	Figure 9-13. Main board adjustment locations.

	Diagrams
	VERTICAL INPUTS < 1 >
	VERTICAL PREAMPS AND OUTPUT AMPLIFIEFIER < 2 >
	A AND B TRIGGER SYSTEM < 3 >
	DISPLAY AND TRIGGER LOGIC AND PROCESSOR INTERFACE < 4 >
	A AND B SWEEPS AND DELAY COMPARATORS < 5 >
	HORIZONTAL OUTPUT AMPLIFIER < 6 >
	Z-AXIS, CRT, PROBE ADJUST, AND CONTROL MUX < 7 >
	MEASUREMENT PROCESSOR  < 8 >
	READOUT SYSTEM < 9 >
	SWITCH BOARD ANO INTERFACE < 10 >
	ADC, DAC SYSTEM  < 11 >
	COUNTER/TIMER < 12 >
	Changed Diagram for SN B-010515 and below Timer - Counter 
	DAC SUBSYSTEM < 13 >
	POWER SUPPLY < 14 >
	MAIN BOARD POWER DISTRIBUTION < 15 >
	PROCESSOR B0ARD POWER DISTRIBUTION < 16 >
	INTERCONNECTION DIAGRAM < 17 >
	CN 2 SIGNAL OUT OPTION <18 >

	Waveforms
	WAVEFORMS FOR DIAGRAM 1
	WAVEFORMS FOR DIAGRAM 2
	WAVEFORMS FOR DIAGRAM 3
	WAVEFORMS FOR DIAGRAM 4
	WAVEFORMS FOR DIAGRAM 4 (cont)

	WAVEFORMS FOR DIAGRAM 5
	WAVEFORMS FOR DIAGRAM 6
	WAVEFORMS FOR DIAGRAM 7
	Waveforms for Diagram 7 (cont)

	WAVEFORMS FOR DIAGRAM 9
	WAVEFORMS FOR DIAGRAM 10
	WAVEFORMS FOR DIAGRAM 11
	WAVEFORMS FOR DIAGRAM 12
	WAVEFORMS FOR DIAGRAM 13
	WAVEFORMS FOR DIAGRAM 14
	WAVEFORMS FOR DIAGRAM 14 (cont)


	PCB location
	A8  CRT CONTROL BOARD
	A16  PROCESSOR BOARD
	A14  SWITCH BOARD
	A12  POTENTIOMETER BOARO
	A15  DAC SUBSYSTEM BOARD
	A18  POWER SUPPLY BOARD


	Section 10 REPLACEABLE MECHANICAL PARTS
	GROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER
	2247A SERVICE expl 1 
	2247A SERVICE expl 2
	2247A SERVICE accessories

	REVISION INFORMATION
	C1/0389
	M68887(R EV)
	C3/1089
	C4/1189
	M58805
	M71374
	M71945
	M71784
	M68361
	C2/0589 (Rev)
	M72115
	C5/1190
	M72008
	M70911
	M72728
	M71502
	M71065
	C6/0591
	M73905
	M73903
	M74238
	M74062
	C7/0691
	M72472 (REV)
	C8/0991
	C9/0991
	M76396
	C10/1092
	C11/1292
	M78004
	M77730





