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OPERATORS SAFETY SUMMARY The general safety information in this part ofthe summary is for both operating and servicing personnel . Specific warnings and cautions will be found throughout the manual where they apply, but may not appear in this summary.



TERMS In This Manual CAUTION statements identify conditions or practices that could result indamagetotheequipmentorotherproperty . WARNING statements identify conditions or practices that could result in personal injury or loss of life . As Marked on Equipment CAUTION indicates a personal injury hazard not immediately accessible as one reads the marking, or a hazard to property including the equipment itself . DANGER indicates a personal injury hazard immediately accessible as one reads the marking .



SYM BO LS In This Manual



QI



This symbol indicates where applicable cautionary or other information is to be found .



As Marked on Equipment DANGER - High voltage. Protective ground (earth) terminal . ATTENTION - refer to manual . Power Source This product is intended to operate from a power source that will not apply more than 250 volts rms between the



supply conductors or between either supply conductor and ground . A protective ground connection by way of the grounding conductor in the power cord is essential for safe operation .



Grounding the Product This product is grounded through the grounding conduc for of the power cord . To avoid electrical shock, plug the power cord into a properly wired receptacle before connecting to the product input or output terminals. A protective ground connection by way of the grounding conductor in the power cord is essential for safe opera tion .



Danger Arising From Loss of Ground Upon loss of the protective-ground connection, all accessible conductive parts (including knobs and controls that may appear to be insulating) can render an electric shock. Use the Proper Fuse To avoid fire hazard, use only the fuse of correct type, voltage rating and current rating as specified in the parts list for your product. Refer fuse replacement to qualified service personnel .



Do Not Operate in Explosive Atmospheres To avoid explosion, do not operate this product in an explosive atmosphere unless it has been specifically certified for such operation. Do Not Operate Without Covers (for TM 500 plugins only) To avoid personal injury, do not operate this product without covers or panels installed. Do not apply power to the plug-in via a plug-in extender .
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SERVICE SAFETY SUMMARY



FOR QUALIFIED SERVICE PERSONNEL ONLY Refer also to the preceding Operators Safety Summary.



Do Not Service Alone Do not perform internal service or adjustment of this product unless another person capable of rendering first aid and resuscitation is present . Use Care When Servicing With Power On Dangerous voltages exist at several points in this product . To avoid personal injury, do not touch exposed conneclions and components while power is on.



Disconnect power before removing protective panels, soldering, or replacing components. Power Source This product is intended to operate from a power source that will not apply more than 250 volts rms between the supply conductors or between either supply conductor and ground. A protective ground connection byway ofthe grounding conductor in the power cord is essential for safe operation .
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SPECIFICATION Performance Conditions The electrical characteristics are valid only if the PG 506 has been calibrated at an ambient temperature between+20°Cand+30°C and is operating at an ambient temperature between 0°C and +50°C. Forced air circulation is required for ambient temperatures above +40°C.



Items listed in the Performance Requirements column of the ElectricalCharacteristicsareverifiedbycompleting the Performance Check in the Service Section of this manual . Items listed in the Supplemental Information column are not verified in this manual . They are either explanatory notes or performance characteristics for which no limits are specified.



SPECI FI CATI O N Table 1-1 ELECTRICAL CHARACTERISTICS Performance Requirements



Characteristics



Supplemental Information



STANDARD AMPLITUDE OUTPUT Range (Peak-to-Peak) 1 MSl Load



~



200 ~V to 100 V



Accuracy



~



Within 0.25°/a t1 ~cV



50 S2 Load



I



Accuracy



~



100 ~V to 5 V Within 0.25% t1 pV Approximately 1 ms (1 kHz square wave, chopped DC)



Period Deflection Error Readout Range



+ and - 7.5%



Resolution



Within 0.1% HIGH AMPLITUDE OUTPUT



Amplitude (Peak-to-Peak)



_



Unterminated



I



~6 V to ,60 V



50 !;2 Load



I



~0 .5 V to ~5 V



Polarity



REV DEC 198 1



Positive, measured from a negative potential to ground .
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600 S2 Output Resistance



Supplemental Information



Performance Requirements



Characteristics ~



Within 5%



~



Within 5%



Output Period 1 Ns to 10 ms



Extends output period to at least 100 ms . X1 to greater than X10 range for each decade step .



Variable



Duty Cycle



I



I



Approximately 50%.



Rise Time Unterminated



~



50 S2 Load



~



100 ns ~10 ns Within 2% of signal peak-to-peak amplitude, or 50 mV, whichever is greater.



Leading Edge Aberrations during first 50 ns



FAST RISE OUTPUTS Amplitude (Peak-to-Peak) 50 S2 Load



1 V



~



Polarity



Output Resistance, 50 f2



I



Within 3%



Risetime, 50 S2 Load



~



100 ms . X1 to greater than X10 range for each decade step . Approximately 50%.



TRIGGER OUTPUT ,1 V peak-to-peak into a 50 S2 load . Fixed amplitude.



Trigger out function available for HIGH AMPL and FAST RISE modes. Output signal leads HIGH AMPL pulse by about 18 ns and leads FAST RISE pulse by about 8 ns .
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Specification-PG 506 (SN 8040000 & up) Table 1-2 ENVIRONMENTAL CHARACTERISTICS Information



Characteristics Temperature



Test to procedures of MIL-STD-810C Methods 502.1 and 501 .1 using Procedure I as specified in MIL-T-288008 paragraph 4.5.5 .1 .3 and 4.5.5 .1 .4 .



Operating



0° C to +50° C.



Non-operating



-55° C to +75° C.



Humidity Operating



+50°C to 95% relative humidity .



Non-operating



+60°C to 95% relative humidity . Test to MIL-STD-810C Method 507 .1 Procedure IV, modified as specified in MIL-T-288008 paragraph 4.5 .5 .1 .1 .2 . Test to MIL-STD-810C Method 500.1 Procedure I as specified in MIL-T28800B paragraph 4.5 .5 .2.



Altitude Operating



To 15,000 feet .



Non-operating



To 50,000 feet .



Vibration Operating and Non-operating



With the instrument operating, the vibration frequency is swept from 10 to 55 to 10 Hz . Vibrate 15 minutes in each of the three major axes at 0.015" total displacement . Hold 10 minutes at any major resonance, or if none, at 55 Hz . Total time, 75 minutes.



Shock Non-operating Transportation



30 g's 1/2 sine, 11 ms duration, 3 shocks in each direction along 3 major axes, for a total of 18 shocks . Qualified under National Safe Transmit Committee Test Procedure 1 A, Category II . Table 1-3 PHYSICAL CHARACTERISTICS Information



Characteristics Maximum Overall Dimensions Height



4.969 inches (12.621 cm) .



Width



2.638 inches (6.701 cm).



Length



12 .088 inches (30.704 cm).



Front Panel Finish Net Weight



Anodized aluminum . ~2 lbs. 4 oz . (1 .02 kg) .
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OPERATING INSTRUCTIONS INTRODUCTION Description The PG 506 Calibration Generator is designed to operate in a TM 500 Series PowerModule. Theinstrument is a combination Amplitude Calibrator and Square Wave Pulse Generator intended for calibration and adjustments of oscilloscope amplifier systems with a 50 f2 or 1 Mil input resistance . The Amplitude Calibrator function provides either a + do voltage or a 1 kHz square-wave output, as selected by an internal switch . Peak-to-peak amplitudes from 0.2 mV to 100 V across a 1 Mfg load and amplitude of 100 mV to 5 V across a 50 f2 load are available. Output amplitudes are selected in a 1,2,5 sequence . Because errors are often stated as a percentage, an internal digital differential voltmeter with front-panel lightemitting diode (LED) readout is used to provide a display equal to oscilloscope vertical or horizontal deflection errors . If the indicated deflection on an oscilloscope graticule does not agreewith the proper reference line, the output amplitude from the PG 506 Amplitude Calibrator can bevaried untiltheproperalignmentisobtained . Inthis operating mode, the front-panel readoutisadirectdisplay of the oscilloscope deflection error.



A 5 mA Current Loop is provided, which supplies current (dc or 1 kHz) for calibration of current probes. The Pulse Generator provides three square-wave outputs : variable High Amplitude pulses and simultaneous positive and negative-going Fast Rise, variable-amplitude pulses . In the Pulse Generator mode, the Period is selectable from 1 ps to 10 ms in decade steps. A variable control extends the maximum period to at least 100 ms (for each decade step, the period is variable over a 10:1 range) . A positive going pretrigger output isalso provided for triggering external equipment.



Installation and Removal



caurioN Turnthepowermoduleoffbeforeinsertingtheplug-



in; otherwise, damage may occur to the plug-in circuitry. Because of the high current drawn by the PG 506, it is also recommended that the power module be turned off before removing the PG 506. Refer to Fig. 2-1. Check to see that the plastic barriers on the interconnecting jack of the selected power module compartment match the cut-outs in the PG 506 circuit board rear edge connector.
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Top Groove



\.i ll .\



Slot



PLUG-IN



Bottom Groove (1431-21)1632-02



Fig. 2-1. Plug-In Installation and removal.



O



CONTROLS AND CONNECTORS DEFLECTION ERROR %: A direct display of output amplitude deflection error. AMPLITUDE: Selects calibrated output amplitudes across 1 MS2 or 50 f2 load attached to AMPL OUTPUT (STD) connector.



O



VARIABLE (OUT) : When released, operates in the standard amplitude mode . The deflection error readout indicates the error in percentages with 0 .1% resolution . PERIOD light: Illuminated when the function switch is in Fast Rise or High Ampl mode.



+TRIG OUT: Provides a signal source to pretrigger external equipment. FAST RISE OUTPUTS: Provides for simultaneous positive and negative going square-waves as selected by the PERIOD/VAR controls . Function switch : Determines whether the instrument is operated in STD AMPL, HIGH AMPL, or FAST RISE mode . PULSE AMPLITUDE : Controls output amplitude in the High Amplitude or Fast Rise modes.



PERIOD : Selects the period of eitherthe Fast Rise or High Ampl square-wave signals.



AMPL OUTPUT HIGH or STD: Common output for High Amplitude or Standard Amplitude modes. 1 kHz square-wave or do for Standard amplitude. Period of the High Amplitude square-wave is set by the Period controls .



© VAR: Extends the period range 10 :1 . The calibrated position is counterclockwise .



Current Loop : A do or 1 kHz square-wave 5 mA current supply for calibration of current probes . The



O
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Fig. 2-2 . PG 506 controls and connectors .
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Operating Instructions-PG 506 (SN 8040000 & up) VARIABLE (OUT) control will vary current through the loop, but DEFLECTION ERROR readout is not directly related to current deviations . The DEFLECTION ERROR readout must be off or adjusted to read 0.0% for a calibrated output . Release Latch: Pull to remove the instrument from the power module .



WARNING Dangerous voltage may be present on the frontpanel BNC connector labeled AMPL OUTPUT (HIGH or STD). Before installation, turn the control tabled AMPLITUDE (VOLTS INTO 1 Mfg) fully counterclockwise (ccw) and the control labeled PULSE AMPLITUDE to MIN. Align the upper and lower groove of the PG 506 chassis with the upper and lower guides of the selected compartment .Push the module in and press firmly to seat the circuit board in the interconnecting jack . To remove the PG 506, pull on the release latch located in the lower left corner until the interconnecting jack disengages and the PG 506 will slide out.



Preliminary Checks Make all desired connections to equipment under test before applying power to the PG 506. The power switch is on the Power Module . Power application to the PG 506 is indicated by the PERIOD light turning on, or the light behind the knob skirt of the AMPLITUDE control switch being lighted. The front-panel LED can be tested (888 display) by setting the three-position Mode switch to STD AMPL position, then pushing and holding the VARIABLE knob concentric with the AMPLITUDE switch . To test the digital voltmeter system, release the VARIABLE knob to the out position and rotate the control in both directions . Allow 15 to 20 minutes warmup time for all equipment before using the PG 506.



AMPLITUDE CALIBRATOR MODE Connections and Terminations To use the PG 506 Amplitude Calibrator system,setthe mode switch to the STD AMPL position . Connect the 1 kHz calibrated amplitude signal at the AMPL OUTPUT connector to the input of an oscilloscope through a coaxial cable that has a 50 f2 characteristic impedance (RG-58/U) with a maximum length of 42 inches (shorter cables can be used). With a cabletermination of 1 Mfg and the DEFLECTION ERROR display off, the 1 kHz signal peak-to-peak output amplitude will be equal to the indicated reading on the AMPLITUDE switch . If the cable is terminated into a 50 f2 load, use an output amplitude in the 10 V to 0.2 mV range; the output amplitude will then be one-half the indicated reading on the AMPLITUDE switch . Oscilloscope Controls The deflection factor (either vertical or horizontal) for oscilloscopes is the ratio of the amplitude of the input signal to the amount of beam deflection produced on the cathode-ray tube (crt), usually stated as volts per division of deflection (Volts/Div) . Calibration procedures for some oscilloscopes require that the gain be set and the deflection accuracy be checked with a probe (properly compensated) connected between the PG 506 and the oscilloscope input connector. For oscilloscope gain adjustments and checking of deflection accuracies, it is always best to set all oscilloscope controls exactly as called out in the calibration and performance sections of the oscilloscope instruction manual . However, it may be found desirable to set the oscilloscope sweep controls to a 0.1 ms/div (or faster) sweep rate and free-run the sweep when performing vertical deflection (amplitude) checks and adjustments. This procedure produces two horizontal traces that are separated vertically by an amount proportional to the Peak-to-peak amplitude of the 1 kHz square-wave from the PG 506. At faster sweep rates, the display becomes more readable. Deflection Error Readout When performing gain adjustments on oscilloscope or amplifier systems, it is mandatory that the DEFLECTION ERROR readout be turned off in ordertoobtaincalibrated output amplitudes . The PG 506 DEFLECTION ERROR readout feature finds its greatest use in its ability to allow an operator to verify the oscilloscope deflection accuracy associated with amplifier gain and input attenuators .



Operating Instructions-PG 506 (SN 8040000 & up) Gain adjustments for oscilloscope amplifiers are usually made at low levels, for example; at a 10 mV/div deflection factor and a 50 mV signal from the PG 506. This ratio corresponds to five major graticule divisions of beam deflection . If the gain of the oscilloscope amplifier system is low, the indicated deflection will be less than five major graticule divisions, for example; 4.8 major division . The VARIABLE AMPLITUDE (OUT) control on the PG 506 can then be used to increase the output amplitude until the total deflection is exactlyfive major divisions. Atthis point, the DEFLECTION ERROR readout will read 4.0% LOW. Conversely, if the oscilloscope amplifier system gain is too high, the indicated deflection on the crt will be above the proper reference line, for example; 5.2 major divisions. Using the VARIABLE AMPLITUDE control on the PG 506 to reduce the output ampliutde for exactly five major divisions of deflection will produce a DEFLECTION ERROR readout of 4.0% HIGH . For some oscilloscopes the deflection factor may not be constant throughout the full vertical dimensions of the graticule, dueto compression or expansion nonlinearities. To check for this type of nonlinearity ; center a twodivision display, then position the display to the top of the graticule. Measure any deflection errors with the PG 506 VARIABLE AMPLITUDE control . Next, position the twodivision displaytothe bottom of the graticule and measure the deflection errors . These nonlinearities should betaken into account when making measurements with full graticule deflection, or with the crt trace positioned towards the top or bottom graticule limits and using small deflection factors. Current Loop One end of the Current Loop is grounded and terurinates a precision voltage divider. The direction of the arrow is oriented for conventional current. To obtain a calibrated 5 mA from the Current Loop, set the mode switch to STD AMPL position and the AMPLITUDE control switch to the 100 V position . The DEFLECTION ERROR readout should be off, or adjusted to read 0.0%. The current signal can be either do or 1 kHz square-wave current, as selected by an internal switch .



PULSE GENERATOR MODE General In order to ensure waveform fidelity when using the Pulse Generator function of the PG 506, the following precautions should be observed . 1. Use high quality 50 O coaxial cable, connectors, and terminations (where applicable) . Make all connec tions as tight and short as possible .



2. Reduce capacitive and inductive loads to a minimum . Risetime degradation occurs with long cable lengths. 3. Minimum risetime and pulse aberrations are obtained with 50 O loads and loads must be capable of dissipating the power available at any output connector in any operating mode. 4. The external equipment is assumed to have no do voltage across the load to which the PG 506 is connected. If a do voltage exists, the output amplitude from the PG 506 will be in error by the amount of the do offset . To prevent dc-offset errors, couple the PG 506 outputs through a do blocking capacitor to the load . The time constant of the coupling capacitor and thetotal resistance in series must be long enough to maintain pulse flatness . High Amplitude Output To use the PG 506 Pulse Generator system to produce high amplitude square-waves, set the mode switch to HIGH AMPL position and connect external equipment to the AMPL OUTPUT HIGH connector. Set the Period controls for the period or frequency desired. The output amplitude of this signal can be adjusted with the PULSE AMPLITUDE control . This signal can be used to adjust oscilloscope amplifier input capacitance, attenuator compensation networks, and other internal frequencycompensation networks . The AMPL OUTPUT HIGH signal is negative with respect to ground, with its risetime related to the rising portion (from a negative potential) of the waveform . Refer to Fig. 2-3. The absolute peak-to-peak value of the square-wave is determined by the load resistance and the setting of the PULSE AMPLITUDE control . Table 2-1 lists the typical amplitudes available when the PG 506 is terminated into three different load resistances .



Table 2-1 OUTPUT LOAD VS . VOLTAGE OUT HIGH AMPL OUTPUT Termination ~



PULSE AMPLITUDE Control' MAX MIN



50 R Load



0.3 V p-p



5.2 V p-p



600 f2 Load



1 .9 V p-p



32 .5 V p-p



1 MS2 Load



3.8 V p-p



>60.0 V p-p



'Approximate amplitudes .



Operating Instructions-PG 506 (SN 8040000 & up) the leading edge of a waveform . The risetime of a displayed waveform is illustrated in Fig. 2-4.



REFERENCE EDGE +TRIG OUT



FIXED AMPLITUDE ___OV REFERENCE EDGE



HIGH AMPLITUDE SQUARE WAVE



~OV VARIABLE



The graph for Fig. 2-4 can be used as a guideline forthe following general conclusions.



REFERENCE EDGE



FAST RISE



Q~~ ___u___u___u~~la~LE REFERENCE EDGE FAST RISE



-



OV



1 . Oscilloscopes should have a vertical system risetime about one-seventh of thefastest signal applied to keep system errors to a minimum.



VARIABLE



OUTPUT



1740-02



Fig. 2-3. Output signals from the PG 506 Calibration Generator. Fast Rise Outputs To use the PG 506 Pulse Generator system to produce low amplitude, fast-rise square-waves, set the mode swtich to FAST RISE position and connect external equipment to the FAST RISE OUTPUTSconnector(s) .Set the PERIOD controls for the period or frequency desired. The output amplitude can be adjusted by the PULSE AMPLIUTDE control . These signals are usually used to adjust highfrequency compensation networks in oscilloscope amplifier circuits . The adjustments are made for optimum response (minimum aberrations) . The risetime and amplitude specifications for the FAST RISE outputs apply only when they are terminated into a 50 f2 load . Larger amplitudes (greater than 1 V peak-to-peak) can be obtained from these output connectors under unterminated conditions, but the risetime specification is no longer applicable .



GENERAL INFORMATION Risetime Considerations The PG 506 can be used in conjunction with an oscilloscope to determine the risetime of a device under test . Risetime is normally measured (unless otherwise specified) between the 10% and 90% amplitude levels on
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Before measuring the risetime of a device under test, the combined risetime of the PG 506 output signal and the oscilloscope vertical amplifier system must be known. Refer to Fig. 2-4 for the percentage error to be expected when the two devices are cascaded. Sweep timing accuracy should be verified before any risetime measurements are made . Inaccuracies in the sweep timing and display reading errors must be added algebraically to the percentage error obtained from computations related to Fig. 2-4.



2. Conversely, if the signal risetime is at least seven times faster than the risetime of the oscilloscope vertical system, the displayed (observed) waveform will have a risetime that is very close to the risetime of the vertical system . 3. The displayed risetime as observed on any oscilloscope can never be faster than the risetime of the slowest device in the system . Risetime of a displayed waveform is related to total system bandwidth. A system with limited high-frequency response will produce a displayed risetime that is slower than expected . If a fast-step signal produces a crt display with little or no overshoot or ringing, the product of oscilloscope risetime and oscilloscope bandwidth should result inafactorwhosevalueliesbetween0 .329and0 .350 . The following steps describe the procedure tofollowin determining the risetime of a device under test . 1 . Connect the appropriate output signal from the PG 506 to the oscilloscope vertical input withashort50 f2 coaxial cable terminated into a 50 S2 load . 2. Set the oscilloscope controls to display the leading edge of the waveform . Risetime measurements should be made over the largest part of the graticule area possible. When the fastest sweep rate is relatively slow compared with the vertical system risetime (or the scale is small), measurements become confined to small sections of the graticule, and the probability of display reading errors becomes greater.



Operating Instructions-PG 506 (SN 8040000 & up)



Fg. 2-4. Risetime derating graph . 3. Measure the time duration between the 10% and 90% amplitude levels . This is the combined risetime of the PG 506 and the oscilloscope (T«) .



the device under test to the oscilloscope vertical input. Terminate the device under test in its characteristics impedance for optimum performance.



4. Disconnect the coaxial cable and 50 S2 termination from the oscilloscope.



6. Set the oscilloscope controls to display the leading edge of the displayed waveform and measure the time duration between the 10% and 90% amplitude levels (over the same graticule area, if possible). This is the total system risetime (T~s) .



5. Connect the coaxial cable from the PG 506 to the input of the device under test and connect the output of
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Operating Instructions-PG 506 (SN 8040000 & up) 7. Calculate the risetimeof the device under test (dut) using the following formula: ,~z z (Tm)z _ (Trs) T* (dut) Checking Amplifier Response The square-wave output signals from the PG 506 can be used to check the response of active or passive systems . Because the characteristics of a pulse from the PG 506 is known (see ELECTRICAL CHARACTERISTICS), distortion of the waveform beyond these limits is due to the device under test . The compensation of an ac-voltage divider, such as used in the input attenuator of an oscilloscope or a passive attenuator probe, can be checked by observing its response when a square-wave signal is applied. Correct response is shown by optimum square corner on the displayed waveform . If the waveform has overshoot, rolloff, or front-corner roundi ng, the system is not correctly compensated. Figure 2-5 shows typical waveforms illustrating correct and incorrect compensation adjustments. When performing these compensation checks, the repetition rate of the applied square-wave signal should be at least 3 to 4 decades above the low-frequency cutoff point (frequency where the equivalent sine-wave amplitude is 30% down) .



F,. (3 dB)
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159 X 10-' RC



For example; if the applied frequency, Fa, is 10 Hz and the amplitude values shown in Fig. 2-6 are used, the lower cutoff frequency is calculated to be about 1 .6 Hz. Figure 2-7 illustrates other waveform distortion effects that may be observed if amplifier circuits are not properly compensated for low frequencies.



A. Overshoot and top not flat .



The low end cut-off frequency (due to RC coupling) for an amplifier can be approximated very closely by using the following procedure. 1 . Apply a square-wave at a repetition rate that is not affected by the low-frequency limit. 2. Slowly reduce the square-wave frequency and adjust the oscilloscope (amplifer) controls to display a signal similar to Fig. 2-6.



B. Correct compensation



(square corner, flat topl .



3. Determine the ratio between theamplitudelevels,V, and Vz. Note that V, and Vz are peakvaluesabovethezerovolt reference level. 4. The equivalent RC product can be determined by using the following formula; where Fe is the applied frequency for a given ratio of V,/Vz (greater than unity) . 1 1 Fa I n V,/Vz



= RC (for square-waves only)



5. Using the RC product obtained in step 4, calculate the low-end cut-off frequency.



C. Ralloff and top not flat . 1740-04



Fg . 2-5. Typical waveforms showing correct and incorrect compensation adjustments .
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A . Low frequency phase lagging .
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Fig. 2-6. Typical low frequency response curve.



Figure 2-8 illustrates waveform distortion due to incorrect high-frequency compensations . Ringing indicates incorrect peaking adjustments or undesired inductive effects, while excessive overshoot and rolloff indicates incorrect capacitive adjustments . Limited high-frequency response is also indicated by risetime measurements that are much slower than expected (see Risetime Considerations) . Impedance mismatching will usually show up at excessive aberrations somewhere along the flat portion of the waveform .



B . Low frequency gain is low.



C . Low frequency gain is high .
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Fig . 2-7 . Distortion of square waves caused by low frequency effects.



Repackaging Information If the Tektronix instrument is to be shipped to a Tektronix Service Center for service or repair, attach atag showing the owner (with address) and the name of an individual at your firm that can be contacted . Include the complete instrument serial number and a description of the service required .



el^y'^s



Save and re-use the package in which your instrument was shipped . If the original packaging is unfit for use or not available, repackage the instrument as follows : Surround the instrument with polyethylene sheeting to protect the finish of the instrument . Obtain a carton of corrugated cardboard of the correct carton strength and having inside dimensions of no lessthan sixinches more than the instrument dimensions . Cushion the instrument by tightly packing three inches of dunnage or urethane foam between carton and instrument on all sides . Seal the carton with shipping tape or an industrial stapler .
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pg. 2_g. Typical waveform showing ringing at front corner. The carton test strength for this instrument is 200 pounds per square inch .
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WARNING THE FOLLOWING SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL ONLY . T O AVOID PERSONAL INJURY, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO SO. REFER TO OPERATORS SAFETY SUMMARY AND SERVICE SAFETY SUMMARY PRIOR TO PERFORMING ANY SERVICE .



Section 3-PG 506 (SN B040000 & up)



TH EO RY O F O PERATI O N The 120 V do supply is the main power source for the Standard Amplitude system .



setting of the PULSE AMPLITUDE control and the external load that terminates the PG 506. With a 1 MII (untermianted) load, the do level will be about 3.5 V for the MIN position and about 20 V for the MAX position .



The + and -16.5 V do supply is the main power source for the Digital Voltmeter circuitry, the Fast Rise stages, and two operational amplifier circuits in the Standard Amplitude system .



Remote voltage sensing to regulate the-72 V variable supply originates in the High Amplitude circuit and is applied through CR27 to pin 4 of voltage regulator U20.



The -72 V, variable do supply isthe main power source for the High Amplitude section. This supply can vary from about -10 V to about -72 V, dependent upon operating conditions .



When in the Standard Amplitude or Fast Rise mode, the junction of L35 and C36 is about 20 V dc, with the -72 V variable supply disconnected from the High Amplitude circuitry.



All of the above do supplies are produced by conventional full-wave bridge rectifier circuits that are driven by an inverter system that changes a do voltage to approximately 25 kHz power in the primary and secondaries of T130. Each supply is switched on or off, dependent upon the operating modes.



Voltage regulation fortheStandardAmplitudeand Fast Rise modes is dependent upon the peak voltage (about 10 V) developed across C75 by the half-wave rectifier action of CR78, which obtains its ac voltage from a sense winding of T130 . The peak level across C75 is applied to a voltage divider composed of R31, R30, and R29. The quiescent level set on pin 4 of U20 by the adjustment of R30 determines the quiescent current through the NPN series-pass transistor . Pin 4 of U20 is the inverting input terminal for an internal comparator, and any voltage change on pin 4 causes a voltage change in the opposite direction on pin 10. A potential difference of 33 .0 V across the + and -16.5 V supplies is accomplished by adjusting R30.



Primary Power



The 5.2 V do supply is derived from a 11 .5 V do source in the power module and is distributed mainly to the Period Generator, Counter circuits, and certain logic gates. This supply is also used as a return for the High Amplitude circuits . CR10 and CR11, together with C10, convert 25 V ac (rms) from two transformer secondaries in the power module to about 35 V dc. VR10 sets and regulatesthe base voltage of emitter-followerQl5 to about 15 V, establishing a fixed 14 V supply for the 25 kHz free-running multivibrator (Q90-Q100) . The free-running multivibrator collector output has a peak-to-peak amplitude of about 5 V, and the positive swing is limited to about +5 .8 V by CR86 and CR105. This signal drives the bases of Q85 and Q120 for the inverter system . The feedback connections from the collectors of Q80 and G~125, through CR80 and CR125, ensures that both transistors are never on at the same time . The maximum voltage swing at the collectors of G80 and Q125 is about twice the do level established at the junction of L35 and C36 in any operating mode . For the High Amplitude mode, this do level is dependent on the



Current limiting for the 35 V do input is controlled by the voltage drop across R22. If pin 2 of U20 goes about 0.6 V more positive than pin 3, pin 10goes negativeto limit current through athe NPN series-pass transistor and the load . CR22 protects a transistor internal to U20. C22 frequency compensates the voltage regulator. VR30 is not normally on ; it protects tl-~e supply from over-voltage conditions if the potential difference across it exceeds 12 V. U20 sets its own reference voltage of about 7 V on pin 6, with pin 5 being the non-inverting input to an internal comparator . The reference voltage on pin 6 is divided down by R40 and R42 to set a reference level of 5.2 V on pin 2 of error amplifier U50. Voltage regulation of the 5.2 V supply is accomplished by comparing the voltage level on pin 3 of U50 with the



Theory of Operation-PG 506 (SN 8040000 & up) voltage reference on pin 2. If the voltage on pin 3 is higher than the reference level, the output of U50 goes positive. This voltage increase is applied through emitter-follower 060 to the base of the PNP series-pass transistor . This action decreases the current in the PNP series-pass transistor and the load, returning the 5.2 V supply to its original level.



essentially at the same potential (9 V) and pin 6 of U200 is at a quiescent level of about 4 V. The emitter of 0190 will be at 18 V and this point serves as a regulated voltage source to power operational amplifiers in the 50 f2 source section . Because 0190 is included in the feedback loop around U200, the current through VR210 and R210 remains constant .



VR55 and CR55 operate as current limiting control devices. The normal operating potential atthe base of 060 is about 9.2 V, with VR55 and CR55 not conducting . If the load current increases (dueto lower load resistance), pin 3 of U50 goes negative. This drives the base of 060 negative to about 8.3 V. The action is sufficient to cause VR55 and CR55 to conduct, clamping the emitter of 060 and the base of the PNP series-pass transistor to about 9 V. R65 limits the load current to about 1 .5 A.



One mA through R237 and R234setsa9 V level on pin 2 of U240 . Pin 3 of U240 is returned to the 9 V zener reference through R225A and R215 . With almost equal potentials on each side of R225A, the current through this network is in the low mA range. R225A tracks with R225B and serves only as a variable Thevenin input impedance for the non-inverting input terminal of 0240, which aids in stabilizing the offset bias current.



An over-voltage condition of about 1 V on the 5.2 V supply causes VR45 to conduct, developing an SCR firing pulse across R45. If 045 turns on, the output level is clamped to about 0.2 V. Standard Amplitude



O



The Standard Amplitude system consists of two sections, a high-voltage section and a 50 f2 source section . Output amplitudes of 100 V, 50 V and 20 V originate directly from a precision voltage divider composed of R278, R277, R276, R275, and the 5 mA Current Loop. For these three output amplitudes, the input to the 50 f2 source section is disconnected and pin 2 of U375 is grounded through R380 . With pin 2 of U375 grounded, its output locks the base of 0365 to +16 V, disabling the current drive for the 50 fl source section. The Primary Power section applies 120 V to the emitter of 0280, a 10 mA current source . This 10 mA is split between two branches containing matched diodes; 5 mA through CR280A and the precision dividier and 5 mA throughCR280Bfromthe100Vbus .Inthedcmode,0255 and 0270 are cut off (due to saturation of U255) and the quiescent level at the anodes of the matched diodes is about 100.7 V. With S225 closed, (VARIABLE AMPLITUDE control pushed in and DEFLECTION ERROR readout off), a 100 V bus is established across a voltage divider composed of R237 and R234. The reference source for the 100 V bus originates with VR210, which produces a 9 V drop when drawing 7.5 mA through R210 . The 9 V level across R210 also serves as a reference voltage forthe Digital Voltmeter circuit. When R205 has been adjusted to produce 100 .OV across an external 1 Mfg load, pins 2 and 3 of U200 will be
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U240 and the circuitry associated with 0245 and 0290 operate as a voltage regulating circuit for the 100 V bus. Any voltage change on the 100 V bus is sensed across R237(orthroughC237)andappliedtopin2ofU240 .0245 operates as a level shifter and signal inversion through 0290 returns the 100 V bus to its calibrated level. CR290 Q29o 8291 operate to limit turn-on surge current through



When the VARIABLE AMPLITUDE control is released to the out position, R237 is disconnected from ground and R227 is inserted in series with R225B. The 100 V bus now becomes a variable level . R225B can adjust the 100 V bus over a range of approximately 92-108 V, and the regulating circuit will hold the selected level. The difference in potential between the adjustable level on the 100 V bus and the 9 V zener reference is applied to the Digital Voltmeter circuitry for DEFLECTION ERROR readout (100 V equals 0.0%) . When the 1 kHz (calibrated amplitude) mode is selected, a 1 kHz squarewave is applied to the base of 0270 through U255 and emitter follower 0255 . The Positive step on the base of 0270 saturates this transistor, pulling its collector below 0.4 V. This action disconnects CR280A and CR280B, allowing the voltage swing across the precision divider to start from ground and rise to the level selected on the variable bus when 0270 is cut off by the negative step of the 1 kHz signal .



The 50 f2 source section must drive either a 1 Mfg or 50 f2 external load resistance . This requirement is met by using a constant-current supply; which, by definition, will alter its output voltage by just the proper amount to maintain its total output current at a constant value when the load resistance changes. The 50 f2 source section operates only when amplitude settings oflOVorlowerare selected .



Theory of Operation-PG 506 (SN B040000 & up) A nominal 14 V input to the 50 S2 source section is derived from the precision divider at the junction of R275 and R276 and applied to pin 2 of 0375 (R380 is disconnected from ground). This input voltage will always be a do level proportional to the do level established on the 100 V bus. 0375 and 0365 operate as a tracking voltage source . If the input to U375 changes by 5%,the collector voltage of 0365 changes by 5% . The constant-current supply is programmed by current-setting resistors in series with the emitter of 0325 and the collector of 0365 to produce three selected output current levels through CR320. Selected calibrated currents of 200 mA, 100 mA, or 40 mA split between three branches consisting of R316, the symmetrical pi (ladder) attenuator network, and the external load . With R340 properly adjusted, three voltage levels (10 V, 5 V, or 2 V) can be selected to appear across R316 for an external termination of 1 MS2. With an external termination of 50 S2, the three selected levels across R316 will drop to 5 V, 2.5 V, or 1 V. Each section of the ladder attenuator divides by 10 and if the level across R316 is considered to be a 0 dB reference, the total attenuation is 80 dB (20 dB per section) . The attenuator presents an output impedance of 50 S2 at any voltage take-off point. Regulation for the constant-current supply is provided by the operational amplifier feedback connections from the current-setting resistors low level end through U330to the base of 0326 . 0320 is cut off for the do mode and operates as a saturating switch for the 1 kHz mode .



Digital Voltmeter The Digital Voltmeter circuitry is an analog-to-digital converter, that operates on the principle of a modified dual-slope integrating system . A change in input current to integrator U460 causes a ramp voltageto appear at pin 6. At a given time during the ramp, C462 is discharged by a reference current of opposite polarity. At the time the discharge current is applied, a counter is at a count of 200 (00) . When the i ntegrated waveform on pin 3 of differential comparator U470 (zero crossing detector) reaches zero, a number in the counter is stored . The accumulated counts are displayed as being proportional to the value of the input voltage applied; a higher input voltage means a longer time to zero crossing, thus a higher count. It takes a few cycles of dual-slope integration for the analog-todigital convertor system to settle down for a stable readout. A non-linear reciprocal relationship exists between the Standard Amplitude output from the PG 506 and the actual deflection error of an oscilloscope amplifier system . Consequently, toindicateadeflectionerrorthatis 6.8% LOW, the output from the PG 506 must be adj usted to be 7.3% high (variable 100 V bus set to 107.3 V) . For an



indicated deflection error of 7.3% HIGH, thevariable 100 V bus must be adjusted for 93 .2 V. It is the voltage changes on the variable 100 V bus that result in a DEFLECTION ERROR readout. Assume that the Latch Pulse for the counter has just occured. The nominal calibrated level (0 .0%) on pin 3 of U460 is 9 V. A decrease in voltage on the 100 V bus pulls pin 3 of U470 negative below zero and C462 begins to charge through R460, producing the first ramp after the Latch Pulse. During this charge time, the output of U470 is high and the counter is counting up to a count of 200 (00) . 0475 is turned on and light-coupled through 0480 to the base of 0480. The collector of 0480 is high, turning on CR480 and HIGH indicator light DS480. The system contains two reference current sources; a +I~ source from the collector of 0415 and a-I~ source from the collector of 0400 . Only one of these current sources is switched on at a given time, dependent on the polarity of the voltage change on the 100 V bus. For a ramp that is negative, pin 5 of U400B is set high and pin 1 of U400A is set to a low . Pins 2 and 4 of these NAND gates connect to a common control line and, while the counter is counting up to a count of 200 (00), pin 8 of U4000 is at a low level . During the first ramp period, the output levels of U400A and U400B are high and both reference current sources are cut off. See Fig. 3-1 . When the counter has reached a count of 200 (00), a negative-going Full Pulse appears on pin 9of U4000. This Full Pulse switches the common control line (pin 8) to a high level. Pin 3 of U400A remains high while pin 6 of U400B goes low, turning off 0410 . 0415 is switched on for the +I~ discharge current to C462 . The ramp on pin 3 of U470 switches polarity (runs toward zero) . The counter begins to accumulate the necessary counts for display. 0435 has been turned on by the Full Pulse and lightcoupled through U535 to the emitter of 0540, cutting this transistor off. When the ramp crosses the 0 V level, a negative-going Latch Pulse occuring on pin 7 of 0470 is transmitted through C506 and CR502 to pin 13 of U400D. This Latch Pulse switches pin 8 (common control line) of U4000 to a low, locking out both reference current sources and turning off 0535 . A positive-going Latch Pulse appears at the collector of 0565 to store the count in the countersfor display. After the Latch Pulse has been produced at zero crossing, C462 again starts to charge through R460 (ramp increases in a negative direction) and the cycle repeats. For input voltages above 100 V, the circuit action is similar to the action just discussed ; except that the dual ramps on pin 3 of 0470 are positive, DS482 is turned on for a LOW indication of DEFLECTION ERROR, and the -I~
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Fig. 3-1. DVM timing diagram for a negative input to the integrator U460. reference current source is used to discharge C462. For positive ramps, the Latch Pulse occuring at zero crossing is transmitted through C500 and CR500 to pin 13 of U400D .



capacitor C580 in series with main timing resistors R587, R590, and R593 . These components set a basic 0.5 ~s period (2 MHz square-wave signal) for the entire instrument.



Reference currents from both reference sources track with changes on the 100 V bus and in the same direction, allowing the instrument to be calibrated directly for oscilloscope deflection error rather than output amplitude from the PG 506. The adjustment of R415 calibrates the HIGH indication, while the adjustment or R425 calibrates the LOW indication .



The timing capacitor and resistors) have a common connection at the base of 0580 . The signal on the base of 0580 is basically a linear ramp (with switching transients) that causes the output level at the collector of 0605 to go high and low when the ramp crosses the hysteresis limits of the circuit.



CR395 and CR397 protect components in the DVM circuitry if the + and -16.5 V input connections are accidentally reversed . Period Generator and Display The Period Generator circuit consists of six transistors (0575, 0580, 0585, 0595, 0605, and 0610) and timing



Assume that when power is applied, 0575 turns on and 0580 turns off. This action also turns off 0595, setting one end of the timing resistors to the saturated level at the collector of 0595 . The base of 0580 now begins a ramp rundown toward the lower limit of the hysteresis window. C580 is charging toward a 5 V supply through R582 and the timing resistors. When the ramp at the base of 0580 crosses the lower limit of the hysteresis window, 0580 turns on and 0575turns off. This actionturns 0585 on and



Theory of Operation-PG 506 (SN 8040000 & up) 0595 off. R593 is now disconnected from essentially a ground potential and connected to a 5 V supply through 0610. The effective voltage acrossthetiming resistors has now changed polarity and C580 begins to discharge because the emitter of 0585 is essentially at zero . The base of 0580 begins a ramp runup toward the upper limit of the hysteresis window . When the ramp crosses the upper limit, 0580 is again turned off and 0575 turned on, reconnecting the timing resistors to the collector level of 0595 . The voltage swing across R600 (caused by 0580 turning on and off) are inverted by 0605 and applied as TTL levels to pin 14 of U665 . 0665, U666, U667, and U668 operate as a divide-by-ten frequency dividers (multiplies input period by ten) with a 0.2 kHz (5 ms) square-wave on pin 11 of U668 and a 5 ~s (200 kHz) square-wave on pin 11 of U665. Input data for the counter latch circuits originates on pins 1, 12, 9, 8, and 11 of U666 and U667, respectively . BCD data from the counter latches (U670-U671) is decoded by U673 and U675 to drive the seven-segment LED displays (DS700DS702) .



U610A and U6108 are each one-half of a dual J-K master-slave flip-flop. The input to pin 1 of U610A is always a 2 kHz signal, obtained from pin 11 of 0667 . Pin 12 of U610 is a 0 terminal and the 1 kHz output signal is used to drive the diode section of 0255 in the Standard Amplitude circuitry. To remove the 1 kHz drive to the Standard Amplitude circuitry when it is not needed, pin 2 of U610A is held low, which sets pin 12 to a logical zero. The Standard Amplitude circuitry is i n a do mode when pin 2 is grounded by the closure of S660 . For the High Amplitude mode, pin 2 is grounded through CR661 ; forthe Fast Rise mode, through CR660. CR656 and CR657 provide ground connections for the PERIOD light when the PG 506 is used as a Pulse Generator . The input signals to U610B (as selected bythe PERIOD control) are obtained from the frequency dividers (pin 11) or directly from the 2 MHz Period Generator . The period of the output signals on pins 8 and 9 of U610B are twice the selected input period . These signals are applied to NAND gates U615B and U615C to drive the High Amplitude or Fast Rise circuits . The drive signals on one input terminal of a NAND logic device are gated through with i nverted polarity if the other input terminal is held high . The+TRIG OUT signals are supplied by inverter connections of U615A and U615D . To remove (lockout) drive signals through both NAND gates when they are not needed (Standard Amplitude mode), pin 6 of U610B is held low by the closure of S180A-5B . This action sets pi n 9 of U610B to a logical zero (low) and pin 8 to a logical one (high) . The closure of S180A-7B locks out drive signals to the High Amplitude circuitry when the instrument is in a Fast



Rise mode ; for the High Amplitude mode, the closure of S180A-6B locks out signals to the Fast Rise circuitry. To disable the High Amplitude power supply when operating in a Standard Amplitude mode, CR616 is grounded through S180A-5B . When operating in a Fast Rise mode, CR615 is grounded through S180A-7B . High Amplitude The negative-going output, with 0745 and 0758 supplying the current, is developed across resistor R805 and the external load . CR755 and CR756 operate as disconnect diodes at the 0 V output levels . The specified reference is the positive-going edge of the output waveform, requiring that 0745 be switched off for the output to swing from a negative potential to ground . 0760 serves as a 2 mA current shunt through disconnect diodes CR766 and CR767. This circuit absorbs the leakage currents from 0745 and 0758 during transitions and adds a slight amount of reverse bias to the output disconnect diodes, improving the risetime and ensuring very sharp corners for the output voltage swing. The transistors 0745 and 0758 are connected in cascode and the voltage transitions at the base of 0745 determines the output current swi ng . A negativetransition at the base of 0745 requires a negative-going transition at the base of 0715 to saturate 0730 and cut off the output current. The High Amplitude circuitry is floating on a variable power supply with limits of about -10 V to a maximum of about -72 V. The collectors of 0725, 0740, and 0790 translate the do (and signal) levels from ground to a negative supply for the output stages and amplitude control circuitry. 0790 is a 4 mA current sourcethat floats the amplitude control circuitry at about 6 V more positive than the variable supply voltage level . R736 in the emitter of 0736, along with R746 in the emitter of 0745, are chosen so that the current into these nodes isafunctionoftheactualsupplyvoltage .Theactual current that enters 0745 is controlled by the base voltage and the voltage drop across R745 . The emitter of 0736 is a low-impedance driving point that controls the output current limits . 0736 also temperature-compensates the base junction of 0745 . The base of 0736 (and the collector of0782)isconsideredtobeazerotemperaturecoefficient voltage point. The PULSE AMPLITUDE control is R785A, located in the base circuit of 0784 . This control obtains its reference voltage from across VR790. 0780 and 0784 form a differential circuit with 0780 connected as a diode for



Theory of Operation-PG 506 (SN 8040000 & up) temperature compensation . Q736 is driven by Q782, which adds additional gain tosetthebaseofQ780equalto the base of 0784 . R784 sets the minimum output current limit and R790 is adjusted to set a 5.2 V output amplitude across a 50 S2 load . CR734, connected between the variable supply and the most negative level of the amplitude control circuitry, allows an additional 0.7 V voltage drop across Q780 and Q?82, thereby improving the amplitude linearity .



in series with the emitters of Q935 and Q995 . A negative transition occurs at J950 when Q935 is turned off and a positive transition occurs at J1010 when Q995 is turned off. Both transistors turn off simultaneously with R935 and R995 providing return paths for leakage currents . C940 and C1000 are provided to reduce excessive overshoot and ringing . R940 and R1000 are selected for minimum aberrations and maximum risetime with an optimum value of 120 C2 .



The sensing point to regulate any one level of the variable supply is at the collector of Q790 . A drift in the supply voltage is level shifted through VR790 and applied to pin 2 of U840 . CR27 is turned on to control the level at pin 4 of U20, the voltage regulator in the Primary Power supply.



Simultaneous amplitude control of the output signals is accomplished by diverting current from the emitters of Q935 and Q995 through the series path of Q1036 and Q1045. The voltage drop across R1040 is controlled by the adjustable voltage level at the emitter of Q1030, a low impedance source for the base of Q1036. Q1020 operates as a current switch to set the collector of Q1030 to about 5 V when the Fast Rise mode is selected . R1025 sets the minimum amplitude available at the output and R785B controls the minimum and maximum amplitudes .



The actual voltage of the variable supply is made a function of the negative peak levels of the output signal . The negative peaks are sampled through CR800 and emitter-follower Q800 to store a charge on memory capacitor C800 . If the output signal amplitude is increase (larger negative peaks), pin 3 of U840 goes negative . A negative charge on pin 4 of U840 results in a larger do supply for the inverter system i n the Primary Power circuit and the variable supply to the High Amplitude circuit goes more negative . The net result is that the voltage drop across the output transistors remains relative constant . The variable supply tracks with the selected output amplitude and in the same direction. The emitter of Q745 is connected through VR790 to pin 2 of U840 ; the drain of Q758 is connected through Q800 to U840 pin 3. Because an operational amplifier (U840) always attempts to reduce the voltage difference between its input terminals to zero, the constant voltage drop across the output transistor network is essentially equal to the drop across VR790 plus about 2 to 7 V across other components in the feedback loop . Fast Rise The Fast Rise circuit produces two output signals that occur simultaneously . Q935 and Q995 operate as nonsaturated current-mode switching sources for the output signals. CR944 and CR1004 are disconnect diodes that have very low leakage current characteristics at zero-bias levels . These levels occur when Q935 and Q995 are cut off. In order to produce 1 V across a 25 S2 load (50 SZ termination in parallel with either R950 or R1010) it requires 40 mA . This current is availablethrough resistors



When the Fast Rise mode is switched off, the + and -16 .5 V supplies are switched off. The collectors of Q1020 and Q1030 drop to about zero, driving the base of Q1036 negative . This action completely cuts off the leakage currents that might have existed in the collectors of Q935, Q1036, Q995, and Q1045 if the collector of Q1030 had been tied to a fixed 5 V source. This arrangement ensures that the output connectors rest at a 0 V level with the instrument is not in a Fast Rise mode . Q860 and Q862 operate as a Schmitt triggerforthe Fast Rise circuit, with VR866 providing positive feedback and Q850 serving as a constant-current source . A positivegoing pulse at the base of 0860 results i n a negative-going pulse at the collector of Q880 and a positive-going pulse at the collector of Q890, where the transitions are speeded up and translated to ground levels by R882 and R892 . At this point, the signal currents are split into two paths through differential amplifiers (Q900-Q910 and Q960Q970). For a positive-going input to the base of Q960, the emitter of Q935 is driven negative by the saturation of Q920 and the emitter of Q995 is driven positive by the saturation of Q980 . CR1062 and CR1067 protect the Fast Rise circuit components if the wiring plug to the circuit board is accidentally reversed . The diodes in the base circuits of Q1030 and Q1045 are for temperature compensation .
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CALI BRATIO N PROCEDURE PERFORMANCE CHECK PROCEDURE Introduction



Calibration Interval



The performance check procedure checks the electrical performance requirements listed in the Specification section in this manual . Perform the Adjustment procedure if the i nstrument fails to meet these checks . If recall bration does not correct the discrepancy, troubleshooting is indicated. This procedure may be used to determine acceptability of performance in an incoming inspection facility .



To ensure instrument accuracy, check the calibration every 2000 hours of operation or a minimum of every six months if used infrequently.



For convenience, many steps in the procedure check the performance of this instrument at only one value inthe specified performance range. Performance requirements for various temperature ranges are listed in this procedure. When performing the procedure, use only the limits fisted for the ambient temperature that the instrument is operating in .



Services Available Tektronix, Inc. provides complete instrument repair and adjustment at local field service centers and at the factory service center. Contact your local Tektronix field office or representative for further information . Test Equipment Required The following test equipment or equivalent is suggested to perform the PerformanceCheckandAdjustment Procedure.



Table 4-1 TEST EQUIPMENT REQUIRED Description



Performance Requirements



~



Applications



~



Example



Oscilloscope System



200 MHz vertical bandwidth 1 mV/div at 60 Hz; 5 mV/div to 5 V/div



Waveshape and amplitude measurements, Risetime



TEKTRONIX TEKTRONIX TEKTRONIX TEKTRONIX



Sampling System



Risetime-30 ps or less, 2 mV to 200 mV sensitivity ; Time/Div 10 ps to 5 ms .



Risetime and aberra tion measurements



TEKTRONIX 7S11 a TEKTRONIX S-6 TEKTRONIX 7T11a



Precision Volt/ Ohmmeter



100 Vdc to 100 mV +0.025% accuracy ; resistance from 50 O to 1 ks2 within ±0 .05%



Dc voltage and resistance measurements



JOHN FLUKE Model 8375A



50 O Termination



0.1% accuracy, bnc connectors



Power Module



7704A 7A16Aa 7B808 7A11 8



Tektronix Part No. 011-0129-00 All tests



Compartments for the PG 506 (1) and other TM 500-Series equipment used .



Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check Table 4-1 (cont) TEST EQUIPMENT REQUIRED Descri ption



Performance Requirements



Applications



~



Example



50 C2 Termination (2 required)



Bnc connectors



Tektronix Part No . 011-0049-01



50 f2 Termination



Sma connectors



Tektronix Part No . 015-1022-00



50 f2 Attenuator



10X, bnc connectors



Tektronix Part No . 011-0059-02



50 O Attenuator



10X, sma connectors



Tektronix Part No . 015-1003-00



Cable



18", 50 i2, bnc connectors



Tektronix Part No . 012-0076-00



Cable



42", 50 f2 bnc connectors



Tektronix Part No . 012-0057-01



Cable, Precision (2 required)



36", 50 D, bnc connectors



Tektronix Part No. 012-0482-00



Adapter



Female to female, bnc connectors



Tektronix Part No. 103-0028-00



Adapter (2 required)



Male to male, sma connectors



Tektronix Part No. 015-1011-00



Adapter



Male sma to female b~ic connector



Tektronix Part No . 015-1018-00 Tektronix Part No . Sampling system veri1067-0645-02 ficati on



Tunnel Diode Pulser Extender Cable



To match power module and PG 506 connectors



20 mA Constant Current Source



See the Maintenance Section for details



Time-mark Generator



1 ns, within 0.1%



°Requires a TEKTRONIX 7000-Series Mainframe. "Requires a TEKTRONIX TM 500-Series power module .



Tektronix Part No . 067-0645-02 Attenuator Accuracy



I



Sampling system verification



I TEKTRONIX TG 501 b



Preliminary Procedure 1 . Ensure that all power switches are off. 2. Ensure that all test equipment and the power module into which the PG 506 under test will be installed are suitably adapted to the line voltage to be applied. PERFORMANCE CHECK PROCEDURE



1. Check High Amplitude Output Resistance: within 5°/u a. Connect the precision volt/ohmmeter to the AMPL OUTPUT HIGH or STD connector. b. Set the function switch to HIGH AMPL. c. CHECK-that the output resistance is 600, ±30 O. 2. Check Std Ampl Output Resistance : within 0.5% a. Set the function switch to STD AMPL . b. Set the AMPLITUDE (VOLTS INTO 1 Mil) to the counterclockwise position . c. CHECK-that the resistance is 50, ±0 .25 f2 .



Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check b. Set the internal DC-Pulse (S660) switch to DC (uP)~ c. Replace the side cover on the PG 506 and install the PG 506 into the power module . d. Connect the power modules) and test equipment to a suitable line voltage source . Turn all equipment on and allow at least 20 minutesforthe equipmentto warm up and stabilize. e. Set the 100 Vdc.



precision volt/ohmmeter to



measure



NOTE A shunt of the voltmeter input terminals is required that ensures that the total load resistance on the AMPL OUTPUT connector is 1 Mfg within 0.1 %; e. g., 1.11 i2 load resistor with a voltmeter that has a 10 Mil input impedance. f. Connect the PG 506 AMPL OUTPUT HIGH or STD to the 1 Mil voltmeter input. g. Set the PG 506 AMPLITUDE switch as listed in Table 4-2. h. CHECK-that the voltmeter reads within the given limits as listed in Table 4-2.



3. Check Fast Rise Output Resistance : within 5% a. Connect the precision volt/ohmmeter to the FAST RISE OUTPUTS left hand connector . b. CHECK-that the output resistance is 50, ±1 .5 O. c. Connect the precision volt/ohmmeter to the FAST RISE OUTPUTS right hand connector. d. Repeat part b. 4. Check Standard Amplitude do Voltages (into 1 Mfg) a. Remove the PG 506 side cover to gain access to the internal DC-Pulse switch . Pull the rear end of the side cover outward from the instrument side (the cover snaps into place) .
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Table 4-2 STANDARD AMPLITUDE (INTO 1 MSt) WITHIN 0.25%, ±1 p,V AMPLITUDE Setting



Limits



100 50 20



99 .75 V 49 .875 V 19 .95 V



to to to



100.25 V 50 .125 V 20 .05 V



10 5 2



9.975 V 4.9875 V 1 .995 V



to to to



10 .025 V 5.0125 V 2.005 V



0.9975 0.49875 0.1995 0.09975



V V V V



to to to to



1 .0025 0.50125 0.2005 0.10025



V V V V
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Calibration Procedure-PG 506 (SN 5040000 & up) Performance Check i . RECORD-the Amplitude setting .



voltmeter



reading



for



the



.1



j . Turn off the power module and remove the PG 506. k. Connect the variable 20 mA current source positive lead to the top or R308 . See Fig. 4-1 . I . Connect the variable 20 mA current source negative lead to the common floating ground . See Fig. 4-1 . m . Set the 20 mA variable current source output to obtain a voltmeter reading exactly ten times the 6-digit voltage recorded in part i . n. Set the PG 506 AMPLITUDE control to 10 mV . o. CHECK-that the voltmeter reading is 0.10025 to 0.09975 V. p. RECORD-the actual voltmeter reading fior the 10 mV range. q . Connect the variable 20 mA current source positive lead to the top of R304 . See Fig. 4-1 . r . Set the current source output to obtain a voltmeter reading exactly ten times the 6-digit voltage recorded in part p. s. Set the PG 506 AMPLITUDE control to 1 mV . t. CHECK-that the voltmeter reading is 0.10025 to 0.09975 V.



Fig. 41 . Attenuator connections for current source .



5. Check DEFLECTION ERROR Range; + & -7.5%, resolution within 0.1% a. Set the 100 Vdc.



precision



volt/ohmmeter to



measure



b. Set the AMPLITUDE control to 100.



u. Disconnect the 20 mA variable current source and plug the PG 506 into the power module .



c. Press and release the VARIABLE (OUT) control .



v . Turn on the power module and allow 20 minutes warm-up before continuing .



d. Set the VARIABLE (OUT) control for a reading on the precision volt/ohmmeter as listed in Table 4-3.



Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check



e. CHECK-that the DEFLECTION ERROR % readout display is within the display tolerance listed in Table 4-3 .



6. Check Standard Amplitude Voltages (into 50 !Z load)



a. Set the precision volt/ohmmeter to measure 5 V dc .



Table 4-3 100 V do RANGE DEFLECTION ERROR RESOLUTION TOLERANCES Voltmeter Reading



Display Tolerance



108.5 V 107.3 V 106.5 V



7.7% to 7.9% LOW lamp lit 6.6% to 7.0% LOW lamp lit 5.9% to 6.3% LOW lamp lit



105.6 V 104.6 V 103.2 V



5.1% to 5.5% LOW lamp lit 4.2% to 4.6% LOW lamp lit 2.9% to 3.3% LOW lamp lit



100.0 V 96.9 V 95.6 V



0.0% to 0.2% LOW or HIGH lamp lit 3.0% to 3.4% HIGH lamp lit 4.4% to 4.8% HIGH lamp lit



94.7 V 93.9 V 93.2 V



5.4% to 5.8% HIGH lamp lit 6.3% to 6.7% HIGH lamp lit 7.1% to 7.5% HIGH lamp lit



92 .8 V



7.7% to 7.9% HIGH lamp lit



b. Connect the precision 50 S2 termination to the AMPL OUTPUT HIGH or STD connector. c. Connect the precision coaxial cable from the termination to the precision volt/ohmmeter input. NOTE The Standard Amplitude output voltage accuracy (operating into a 50 i2 load) is highly dependent on the total load resistance. The total load consists of the coaxial cable resistance, all contact resistance, and the termination accuracy. Total load resistance error must not exceed 0.1%. d. CHECK-that the voltage readings for the AMPLITUDE settings are within the limits listed in Table 4-5. Table 4-5 STANDARD AMPLITUDE INTO A 50 U LOAD



f. Set the AMPLITUDE control to 10 . g. CHECK-that the DEFLECTION ERROR % readout display is within 0.1% as listed in Table 4-4.



Table 4-4 10 V do RANGE DEFLECTION ERROR % RESOLUTION TOLERANCES Voltmeter Reading



Display Tolerance



10.81 V 10.56 V



7.3% to 7.7% LOW lamp lit 5.1% to 5.5% LOW lamp lit



10.00 V



0.0% to 0.2% HIGH or LOW lamp lit



9 .47 V 9.30 V



5.4% to 5.8% HIGH lamp lit 7.3% to 7.7% HIGH lamp lit



h. Press in and turn-off the VARIABLE (OUT) control .
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AMPLITUDE Setting 10 5 2 1 .5 .2



I Voltage



Reading 5V 2.5 V 1 V 0.5 V 0.25 V 0.1 V



Limits 4.9875 V 2.49375 V 0.9975 V 0.498749 V 0.249374 V 0.099749 V



to to to to to to



5 .0125 V 2.50625 V 1 .0025 V 0.50125 V 0 .250626 V 0.100251 V



e. Remove all connections. f. Turn off the power module and remove the PG 506. g. Remove the PG 506 side coverto gain accesstothe internal DC-Pulse switch (S660) . Pull the rear end of the side cover outward from the instrument side (the cover snaps into place) . h. Set the DC-Pulse switch (S660) to Pulse (down) .
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Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check



i. Replace the side cover and install the PG 506 intothe power module . j. Turn on the power module power. k. Allow for a 20 minute stabilization period .



7. Check Standard Amplitude Period Accuracy Set the following controls as indicated: PG 506 AMPLITUDE VARIABLE (OUT) Function



20 in STD AMPL



Monitor Oscilloscope 5V .2 ms



Volts/Div Time/Div



a. Using a 50 f2 coaxial cable, connect the PG 506 AMPL OUTPUT HIGH or STD to the vertical input of the monitor oscilloscope .



b. Set the monitor oscilloscope triggering controls for a stable display. c. CHECK-for approximately 5 V peak-to-peak of output signal . 9. Check High Amplitude Output (into 50 S2) Set the following controls as indicated: PG 506 Function PERIOD VAR PULSE AMPLITUDE



HIGH AMPL 1 ~s 1 MHz ccw cw



Monitor Oscilloscope 1 V .5 ~s



Volts/Div Time/Div



a. Using the 50 f2 coaxial cable and 50 f2 termination, connect the PG 506 AMPL OUTPUT HIGH or STD to the vertical input of the monitor oscilloscope. b. CHECK-that the display amplitude is ,5 V.



b. Set the monitor oscilloscope triggering controls for a stable display.



10 . Check Trigger Out Amplitude



c. CHECK-for one complete cycle in 5 divisions, ±0 .25 divisions.



a. Using the 50 f2 coaxial cable and 50 S2 termination, connect the +TRIG OUT to the vertical input of the monitor oscilloscope .



d. Disconnect the PG 506 from the monitor oscilloscope .



b. Change the Volts/Div to .5 V. c. CHECK-that the display amplitude is ,1 V.



8. Check Standard Amplitude Output (into 50 i'2) Set the following controls as indicated: PG 506 AMPLITUDE VARIABLE (OUT)



10 in



Monitor Oscilloscope Volts/DIV



1 V



a. Using the 50 O coaxial cable and 50 f2 termination, connect the PG 506 AMPL OUTPUT HIGH or STD to the vertical input of the monitor oscilloscope .



d. Remove all connections. 11 . Check High Amplitude Output (open ckt) Set the following controls as indicated: PG 506 Function PULSE AMPLITUDE PERIOD



HIGH AMPL MAX 1 ~s 1 MHz



Monitor Oscilloscope Volts/Div



2V



Calibration Procedure-PG 506 (SN B040000 & up) Performance Check b. Set the monitor oscilloscope triggering controls for a stable display.



a. Using a 10X probe connected to the vertical input, connect the tip to the AM PL OUTPUT HIGH or STD. b. Use a probe ground lead and ground the probe.



c. CHECK-that the High Amplitude output period display for one full cycle is within the limits listed in Table 4-6 .



c. CHECK-that the high amplitude is >60 V. d. Rotate the PULSE AMPLITUDE counterclockwise .



13 . Check Fast Rise Output Period Set the following controls as indicated: PG 506



e. Change the monitor oscilloscope Volts/Div to 50 mV (deflection factor with probe of 0.5 V/div) .



Function PULSE AMPLITUDE PERIOD VAR



f. CHECK-that the High Amplitude output is 5 divisions
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Calibration Procedure-PG 506 (SN B040000 & up) Performance Check 14. Check Fast Rise Output Amplitude Set the following controls as indicated : PG 506 Function PULSE AMPLITUDE PERIOD VAR



FAST RISE MAX 1 ps 1 MHz ccw



Monitor Oscillsocope Volts/Div Time/Div



.2 V 1 Irs



a. Center the display on the monitor oscilloscope . b. CHECK-that the displayamplitudeis~5divisions. c. Change the PG 506 connection to the positivegoing FAST RISE OUTPUTS. d. Repeat part b.



mV/Div Variable +Up Delay (10 ns range) Dot Response Normal (pushbutton) Dc Offset Slope Sequential Scan Rep (pushbutton) Time Pos Rng Time/Div Trig Input Marker (Sec) Variable 1 ns (pushbutton)



7S11



7T11



100 in in midrange midrange in midrange + in midrange in 50 ns 1 ns Ext 50 f2 2 V max



TG 501 5-2-in in in



a. Install the S-6 Sampling Head in the 7S11 .



e. Set PULSE AMPLITUDE to MIN and the monitor oscilloscope Volts/Div to 20 mV. f. CHECK-that the display amplitude is 55 divisions . g. Change the PG 506 connection to the negativegoing FAST RISE OUTPUTS. h. Repeat part f.



b. Make the following connections as indicated: Sma male to bnc female adapter to the S-6 sampling head upper connector. TG 501 1 ns Only output through a 50 S2 coaxial cableand50 S2 termination to theS-6 upper connector. Sma 50 S2 terminator to the S-6 sampling head lower connector. Sma maleto bnc female adapter to 7T11 Trig Input .



NOTE The followingstep is used for determining the timing accuracy and response to a voltage step of the sampling system . The procedure need not be accomplished if the sampling system timing accuracy and step response are known.



15. Sampling System Timing Accuracy and Step Response Set the following controls as indicated:
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Sampling System



TG 501 +Trigger Out through a 50 S2 coaxial cable to the 7T11 Trigger input. c. Using the 7S11 Dc Offset, center the display. d. Using the 7T11 Time Position, place the 50% point of the positive-going sinewave on the second horizontal graticule line . e. CHECK-that the ninth positive-going sinewave 50% point crosses the tenth horizontal graticule line .
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f. Adj ust-7T11 Sweep Cal only if necessary to ensure the 50% point crosses the tenth horizontal graticule line.



Calibration Procedure-PG 506 (SN B040000 & up) Performance Check



g. Remove the TG 501 connections to the sampling system . h. Using a 50 S2 coaxial cable, connect the PG 506 AMPL OUTPUT HIGH or STD to the TD Pulser input. i. Connect the TD Pulser to the upper S-6 input connector. j. Using the necessary adapters and a 10X attenuator, connect the lower S-6 connector (loop thru) output to the 7T11 Trig Input. k. Using the 7T11 triggering controls, obtain a stable display. I. Set the 7T11 Time Pos Rng to .5 ~s and Time/Div to 1 ns . m . Adjust the TD Pulser triggered level slowly clockwise to the point where the tunnel diode fires. n. Using the 7T11 triggering controls and time position, locate the leading pulse edge . o. Using the 7S11 Variable and DC Offset, obtain a peak-to-peak display of 5 divisions. p. Using the 7T11 Time Position control, set the leading edge of the pulse at the second horizontal graticule division . NOTE Each vertical division now represents 2% of the total pulse amplitude. q. Using the 7S11 Dc Offset, center the step top in the display area . Refer to Fig . 4-2. r. Using the 7T11 Scan control, adjust for a scan rate with minimum display flicker.
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3383-12A



Fig. 42. Typical response curve of sampling system . s. The sampling system aberrations can now be determined, and noted (for use in checking risetime and aberrations) . Refer to Fig. 4-2. 16 . Check Fast Rise Output Aberrations and Risetime Set the following controls as indicated : PG 506 FAST RISE 1 ws 1 MHz ccw



Function PERIOD VAR 7T11 Time Pos Rng Time/Div



0.5 us 50 ns 7S11



mV/div Variable



100 mV in



a. Using the 7T11 triggering controls, obtain a stable display. b. Using the PG 506 PULSE AMPLITUDE control, obtain a 5 division peak-to-peak display. c. Set the 7T11 Time/Div to 1 ns .
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Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check



d. Using the 7T11 Time Position control, maintain the display on screen .



m. Using the PG 506 PULSE AMPLITUDE control, obtain 5 divisions display amplitude. n. Position the display to measure the risetime . Refer to Fig. 4-2.



e. Set the 7S11 mV/Div to 10 mV . f. Using the 7S11 Dc Offset control, position the top of the pulse in the display area . g. CHECK-that the aberrations are within 2% (1 div) . Refer to Fig. 4-3.



o. CHECK-that risetime between the 10% and 90% point on the waveform is ~1 ns . p. Disconnect the coaxial cable from the negative-going FAST RISE OUTPUTS connector and connect it to the positive-going FAST RISE OUTPUTS connector. q. Set the 7S11 +Up/Invert switch to +Up. r. Using the PG 506 PULSE AMPLITUDE control, obtain 5 divisions display amplitude. s. Position the display to measure the waveform risetime . Refer to Fig . 4-4. t. CHECK-that the risetime between the 10% and 90% point is ~1 ns .



3383-13



Fig. 4-3. Typical sampling oscilloscope response display. h. Disconnect the coaxial cable from the positivegoing FAST RISE OUTPUTS connector and connect it to the negative-going FAST RISE OUTPUTS connector . i . Set the 7S11 mV/Div to 100 mV and the +Up/Invert switch to Invert . j. Repeat parts a through f of this step . k. CHECK-that the aberrations are within 2% (1 div) . Refer to Fig. 4-4. I. Set the following controls as indicated: 7S11 mV/div 7T11 Time/Div
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100 mV 0.5 ns



3383-14



Fig. 44. Typical sampling oscilloscope response display. 17 . Check Fast Rise Output Flatness



a. Set the 7T11 Time Pos Rng to 5 s and Time/Div to 50 ns .
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b. Using the 7711 Time Position, set the rising edge of the display waveform on the first vertical graticule line. c. CHECK-that the display waveform (following the first 10 ns or 0.2 div) flatness is within 0.25 divisions . d. Disconnect the coaxial cable from the positivegoing FAST RISE OUTPUTS connector and connect it to the negative-going FAST RISE OUTPUTS connector . e. Set the 7S11 +Up/Invert to Invert .



Calibration Procedure-PG 506 (SN 8040000 & up) Performance Check the 7711 Time Position and 7S11 do Offset, d. Using place the 50% point of the positive-going waveform at the first vertical graticule line. e. Set the 7S11 mV/Div to 10. f. Using the 7S11 do Offset, align the waveform with the vertical graticule. g. CHECK-that the aberrations are ~2% in the first 50 ns.



f. Repeat parts b and cforthe negative-going Fast Rise output.



h. Set the 7S11 mV/Div to 100 and the 7711 Time/Div to 5 ns.



18. Check High Amplitude Output Risetime and Aberrations



i. Using the 7S11 do Offset and 7711 Time Position, center the display.



Set the following controls as indicated : PG 506 HIGH AMPL 1 ~s 1 MHz ccw MAX



Function PERIOD VAR PULSE AMPLITUDE 7S11



100 +Up midrange in in



mV/Div +Up/Invert Dot Response Normal Sequential



j. CHECK-that risetime between the 10% and 90% point is ~10 ns. k. Remove the sampling system connections artd plug-ins from the 7000-Series oscilloscope and install the real-time oscilloscope plug-ins. I. Using an FET probe, connect the test oscilloscope vertical input directly to the AMPL OUTPUT HIGH or STD connector. m. Set the following controls as indicated :



7711 Time Pos Rng Time/Div Sequential Slop Trig Input Trig Amp



5 ps .1 ~s in in Ext 50 A 2 V Max X1



Test Oscilloscope Volts/Div Time/Div



20 50 ns



n. Using the test oscilloscope triggering controls, obtain a stable display .



a. Using a 50 !Z precision coaxial cable, 10X attenuator, and sma to bnc female adapter, connect the AMPL OUTPUT HIGH or STD connector to the S-6 upper connector .



o. Using the vertical variable sensitivity and horizontal controls, place a 5 division positive-going waveform at midscreen .



b. Using the 7S11 Variable and do Offset controls, obtain a 5 division peak-to-peak amplitude display.



p. CHECK-that risetime between the 10% and 90°k point is 100 ns.



c. Set the 7711 Time/Div to 50 ns.
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This completes the Performance Check.
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Calibration Procedure-PG 506 (SN 8040000 & up) Adjustment Procedure



ADJUSTMENT PROCEDURE



Introduction



Preparation



This adjustment procedure is to be used to restore the PG 506 to original performance specifications . Adjustment need not be performed unless the instrument failsto meet the Performance Requirements of the Electrical Characteristics listed in the Specification section, or the Performance Check cannot be completed satisfactorily .



a. Remove the side covers of the PG 506 to gain access to the adjustments. Pull the rear end of the side cover outward from the side of the instrument (the cover snaps into place) .



Completion of all adjustment steps in this procedure ensures that the instrument will meet the performance requirements listed in the Specification section. However, to fully ensure satisfactory performance, it is recommended that the Performance Check be performed after any adjustment is made . Adjustment Instructions The alphabetical instructions under each step (a, b, c, etc.) may contain Check, Examine, or Adjust as the first word of the instruction . These terms are defined as follows: 1 . Check-indicates that the instruction accomplishes a performance requirement check. Each performance requirement is derived from the instrument specification as listed in the Electrical Characteristics in Section 1 . 2. Examine-usually precedes an Adjust instruction and describes howto determine whetherthe adj ustment is necessary. Measurement limits following the word Examine are not to be interpreted at performance limits derived from the instrument specifications. They are provided as indicators of a properly functioning instrument and to aid in the adjustment process. 3. Adjust-describes which adjustment to useto make the desired result . We recommend that adjustments not be made if a previous Check or Examine instruction indicates that no adjustment is necessary. Adjustment Interval To maintain instrument accuracy, check the performance of the Calibration Generator every 500 hours of operation, or every three months if used infrequently. Services Available Tektronix, Inc. provides complete instrument repair and adjustment at local Field Service Centers and at the Factory Service Center . Contact your local Tektronix Field Office or representative for further information .
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b. Be sure that the power module power switch is off. Set the power mod ule for the I ine voltage to be applied and connect it to the line voltage source . c. Install the other TM 500-Series equipment into the power module . d. Connect the extender cable to the power module and connect the PG 506 to the extender cable. e. Turn on all test equipment and allow 30 minutes for warm up and stabilization .



1. Adjust Primary Power Voltage Set the following controls as indicated: PG 506 Function AMPLITUDE VARIABLE (OUT) PULSE AMPLITUDE PERIOD VAR



FAST RISE 100 in MIN 1 MHz 1 Ns ccw



a. Connect the voltmeterhighinputleadtothe+16 .5 V test point . Refer to Fig. 4-5. b. Connect the voltmeter low input lead tothe-16 .5 V test point. c. Examine-that the voltmeter indicates+32 .8 Vdc to +33.2 Vdc. d. Adjust-Primary Pwr, R30 for 33 .0 Vdc. e. Disconnect the leads.



Calibration Procedure-PG 506 (SN B040000 & up) Adjustment Procedure



Fig. 4-5. Adjustment locations for the A1 Main circuit board.



2. Check ~-5 V Power Supply a. Connect the voltmeter low input lead to a convenient ground . b. Cans~ectthevoltmeterhighinputleadtothetopend of F65. Refer to Fig. 4-5. c. Checis--that the +5 V supply voltage is +4 .75 Vdc to +5 .25 Vdc. d. Disconnect the leads. 3. Adjust 100 V and 10 V Set Set the following controls as indicated:



PG 506 Function AMPLITUDE VARIABLE (OUT) DC(5660)



a. Set 100 Vdc .



STD AMPL 100 in DC (up) Refer to Fig. 4-6.



the precision volt/ohmmeter to



measure



NO TE A shunt of the voltmeter input terminals is required that ensures That the total load resistance on the AMPL OUTPUT HIGH or STD connector is 1 MS2 within 0.1%, 2.g ., 1 .11 Mfg load resistor with a voltmeter that has a 10 Mfg input impedance.
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Calibration Procedure-PG 506 (SN 8040000 & up) Adjustment Procedure



Fig. 46 . Adjustment locations for the A2 DVM/Period circuit board. b. Using a precision 50 O coaxial cable, connect the PG 506 AMPL OUTPUT HIGH or STD to the 1 MS2 voltmeter input. c. Examine-for +100 .01 vdc.



a



reading



of



+99.99 Vdc



to



h . Repeat parts c thru f to minimize the effect of interaction .



4. Adjust DEFLECTION ERROR % Readout Set the following controls as indicated:



d. Adjust-100 V Set (R205) for 100 .00 Vdc. e. Set the PG 506 AMPLITUDE control to 10 . f. Adjust-10 V Set (R340) for 10.00 Vdc. g . Set the precision volt/ohmmeter to read 100 Vdc.



PG 506 Function AMPLITUDE VARIABLE (OUT) a. Set the 100 Vdc.



precision



STD AMPL 100 out volt/ohmmeter to



measure



b. Using the VARIABLE (OUT) control, set the output voltage reading on the precision volt/ohmmeter to 100.00 Vdc. c. Examine-the DEFLECTION ERROR % readout is 0.1, with the HIGH or LOW lamp lit. d. Adjust-Zero Set (R450) for a0.0% reading. Refer to Fig. 4-6. e. Using the VARIABLE (OUT) control, set the output voltage reading to 107.3 Vdc. f. Examine-the DEFLECTION ERROR % readout is 6.7 to 6.9 with the LOW lamp lit. g. Adjust--6.8 Set (R425) for a 6.8 reading. Refer to Fig. 4-6. h. Using the VARIABLE (OUT) control, set the output voltage reading to 93.2 Vdc. i . Examine-the DEFLECTION ERROR % readout is 7.2 to 7.4, with the HIGH lamp lit. j . Adjust-+7.3 Set (R415) for a 7.3 reading. Refer to Fig. 4-6. k. Disconnect the precision volt/ohmmeter connections. I. Return the DC-Pulse switch (S660) to Pulse (down) . 5. Adjust STD AMPL Output Period Set the following controls as indicated: PG 506 Function AMPLITUDE VARIABLE (OUT)



STD AMPL 20 in



Test Oscilloscope Volts/Div Time/Div



5 .2 ms



a. Using a 50 S2 coaxial cable, connect the AMPL OUTPUT HIGH or STD to the test oscilloscope vertical input.



Calibration Procedure-PG 506 (SN B040000 & up) Adjustment Procedure b. Using the test oscilloscope triggering controls, obtain a stable display. c. Examine-for one complete cycle in 4.9 to 5.1 divisions. d. Adjust-Period (R587) for one complete cycle in 5 divisions. Refer to Fig. 4-6.



6. Adjust Max Ampl Output Set Set the following controls as indicated: PG 506 Function PERIOD VAR PULSEIkf01PLITUDE



HIGH AMPL 1 ~s 1 MHz ccw MAX



Test Oscilloscope Volts/Div Time/Div



1 V 1 ~s



a. Using a 50 i2 coaxial cable and 50 II termination, connect the AMPL OUTPUT HIGH or STD to the test oscilloscope vertical input. b. Examine-the peak-to-peak amplitude is 5.2 to 5.3 divisions. c. Adjust-Max Ampl Set (R790) for a peak-to-peak amplitude of 5.2 divisions.



7. Adjust Fast Rise Output Amplitude Set the following controls as indicated: PG 506 Function PULSE AMPLITUDE



FAST RISE MIN



Test Oscilloscope Volts/Div Time/Div



50 mV 1 Ns



a. Using a 50 f2 coaxial cable and 50 A termination, connect the positive-going FAST RISE OUTPUTS convector to the test oscilloscope vertical input. Note the peak-to-peak signal amplitude.
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Calibration Procedure-PG 506 (SN B040000 & up) Adjustment Procedure



b. Change the connection to the negative-going FAST RISE OUTPUTS connector. Note the peak-to-peak signal amplitude. c. Examine-the two noted peak-to-peak amplitudes are ,50 mV and 100 mV .
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Fig . 8-5 . A3-Fast Rise Board component locations .
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F. Pare-vue. LV. CHAMBRE. 11.64 mÂ². SDB. 5.17 mÂ². WC. 1.95 mÂ². SEJOUR/CUISINE. 19.15 mÂ². BALCON. 15.56 mÂ². ENTREE. 2.79 mÂ². Caillebotis sur caniveau.










 


[image: alt]





pg measurement report - Para2000 

Report number : PG_976.2015. Sample name: Koyot 3 26. Manufacturer : Niviuk Gliders. S/N: Koyot 3 17-26. TOTAL LINE LENGTH WITHOUT RISER [mm]. A. B.










 


[image: alt]





Liasse fiscale PG CONSULTING 

RES. Autres fonds propres. P rovisions pour risques et charges. DETTES (4) .... 4 T RÃ‰SULTAT EXCEPTIONNEL (VII T VIII). HI. Participation des salariÃ©s aux ...










 


[image: alt]





McFaddens pg 2 












 


[image: alt]





Zeppa Agreement Pg 1 












 


[image: alt]





Liasse fiscale PG SERVICES 

de propriÃ©tÃ© : *. Immobilisations : Stocks : Renvois : (1) Dont droit au bail : NÃ©ant *. CR. NÂ° 2050- SD. â€“ (SDNC-DGFiP) - Octobre 2017. â‘ . PG SERVICES.










 


[image: alt]





APOLLO XL â€“ PG 

BO2. 2. Vectraline 16330. 147,2 reinforced. BU1. 2. PPSL 200 blue. 539,4. B5. 2. 7000-080. 46,0. 724,5. B6. 2. 7000-080. 41,4. 719,9. BO3. 2. Vectraline 16330.










 


[image: alt]





PG MEASUREMENT REPORT 

PG MEASUREMENT REPORT. MEASUREMENT OF FLIGHT TEST SAMPLE ... MEASUREMENT TOTAL RISER LENGTH [mm] (without carabiners). Risers trim.










 


[image: alt]





CardioPerfect pg 1.ai 

drive or network using a SQL Server interface. - Reports are generated on standard paper using Windows compatible ink-jet and laser printers. - Popular ...










 


[image: alt]





PG 12864-B 

Units. ABSOLUTE MAXIMUM RATING. Item. LCD operation voltage. LCM current consumption (No B/L). Backlight current consumption. Symbol. Min. Condition.










 


[image: alt]





Sites Web - PG Solutions 

Infographie initiale et adaptation de la plateforme Ã  l'image de la municipalitÃ©. â€¢ Architecture et navigation. â€¢ Ergonomie. â€¢ Programmation et intÃ©gration visuelle.










 














×
Report PG 506 CALIBRATION GENERATOR





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



