7.6		Calibration Procedures


	


	The following section includes the adjustments required for the power supply, display and front end.  It is recommended that they be verified at one year intervals.





7.6.1	93XX-PS1715 Power Supply Calibration


	


	The four voltages are adjustable by ± 5% of the nominal value. 


	


	The reference for the measurements are the pins on top of connector J31 located on the 	main board F9384-3. 


	


	For the power supply calibration proceed as follow:


	


	�SYMBOL 167 \f "Wingdings"� Turn off the power


	�SYMBOL 167 \f "Wingdings"� Remove the top cover (7.2.1)


	�SYMBOL 167 \f "Wingdings"� Remove the front frame assembly (7.2.9) and put it to the right of the unit.


	


	�SYMBOL 167 \f "Wingdings"� By using two extension cables, reconnect the processor board to the front panel (J4) 	  	  and to the deflection board (J6). 


	


	�SYMBOL 167 \f "Wingdings"� Once the top cover is removed and the front panel is disassembled from the scope, extra 	   cooling of the main board is required. It's mandatory to disconnect the existing Fan 	   	   from connector J33, located on F9384-3 card, and to use a Fan with the air flow 	   	   oriented to the front end section of the board.


	


	�SYMBOL 167 \f "Wingdings"� The front frame assembly is now reconnected to the processor through the extension 	  	   cables. 


	


	�SYMBOL 167 \f "Wingdings"� Turn on the power, set the scope to Auto Trigger, and perform the adjustments to get on 	   J31 :


�           	


	  10


	9	Pin 3, 5	:	+ 5.10 V ( Min = + 5.05 V, Max. = + 5.2 V )


	8	Pin 7, 8	:	- 5.2 V ( Min = - 5.15 V, Max. = - 5.25 V )


	7	Pin 9	:	+15 V ( Min = +14.9 V, Max. = +15.1 V )


	6	Pin 10	:	- 15 V ( Min = -14.9 V, Max. = -15.1 V )


	5	Pin  2, 4, 6:	Ground


	4	


	3


	2	


	1


	


	front	


	


The four potentiometers R108, R206, R306, and R407 are accessible from the front  through holes in the 93XX-PS1715 power supply chassis.





	�SYMBOL 167 \f "Wingdings"� Turn the potentiometer clockwise to increase the tension or counterclockwise to 	  	   decrease the voltage. When the adjustment is done, stop the acquisition by depressing the stop trigger push button, and verify that there is no large difference on the + 5.10 V, typically less than 30 mV.�
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Figure 7.9 : Power Supply 





�
7.6.2	93XX-Display Adjustment Procedure


7.6.2.1	Introduction


	


There are a total of 12 potentiometers or variable coils to adjust the deflection and video board.





	Video: (2 adjustments)





	�SYMBOL 167 \f "Wingdings"� Threshold	:    Level of the video board. 


	


	�SYMBOL 167 \f "Wingdings"� Gain		:    Intensity of the screen.
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				Video board component side





	Deflection	:	(10 adjustments)


	


	�SYMBOL 167 \f "Wingdings"� Vosc		:	Frequency of the vertical oscillator.


	�SYMBOL 167 \f "Wingdings"� Slope		:	Speed of the horizontal ramp.


	�SYMBOL 167 \f "Wingdings"� Focus		:	Focus  of the screen.


	�SYMBOL 167 \f "Wingdings"� Cut off		:	Cathode ray tube cut off.


	�SYMBOL 167 \f "Wingdings"� Quiescent	:	Standby current of the horizontal defl. amplifier.


	�SYMBOL 167 \f "Wingdings"� H Linearity	:	Horizontal linearity.


	�SYMBOL 167 \f "Wingdings"� H Size		:	Horizontal size (Max. 165mm).


	�SYMBOL 167 \f "Wingdings"� H Offset	:	Horizontal position.


	�SYMBOL 167 \f "Wingdings"� V Size		:	Vertical size (Max. 120mm).


	�SYMBOL 167 \f "Wingdings"� V Offset	:	Vertical position.
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		Deflection board component side





7.6.2.2  Coarse Adjustment


	


	�SYMBOL 167 \f "Wingdings"� Depress display button.


	


	�SYMBOL 167 \f "Wingdings"� Set W’form + text intensity to 0%.


	


	�SYMBOL 167 \f "Wingdings"� Set grid intensity to 0%





	�SYMBOL 167 \f "Wingdings"� Turn fully clockwise the intensity potentiometer on the video board.


	


	�SYMBOL 167 \f "Wingdings"� On the video board connect a digital multimeter on test point : W303





	�SYMBOL 167 \f "Wingdings"� Adjust threshold potentiometer to get 2 V �SYMBOL 177 \f "Symbol"� 0.1 V on W303.


�


	





	�SYMBOL 167 \f "Wingdings"� Set W'form intensity to 100%.


	�SYMBOL 167 \f "Wingdings"� Set grid intensity to 60%.


	


	�SYMBOL 167 \f "Wingdings"� Adjust H-size, H-offset, V-size, V-offset to center the image in the screen.


	  The vertical position should be adjusted to get the push buttons of the front panel in 	  	  front of the software menus, use the utilities set up.


	  The small magnets mounted on the deflection yoke influence the vertical position.


	


	�SYMBOL 167 \f "Wingdings"� Turn the quiescent potentiometer clockwise until the default of the horizontal lines just 	   disappears from the vertical center of the screen.


	


	�SYMBOL 167 \f "Wingdings"� Increase the cut off until a vertical line appears on the right side of the screen.


	


	�SYMBOL 167 \f "Wingdings"� Adjust the slope potentiometer to get 5 mm gap between the highlighted vertical line 	  	  and the right border of the selection menus.





	�SYMBOL 167 \f "Wingdings"� Adjust H-linearity to get the best linearity.


7.6.2.3  Fine Adjustment


	


	The final adjustment of the intensity, cut off, and focus must be made in a dark room.





	�SYMBOL 167 \f "Wingdings"� Set W'form intensity to 30%.


	�SYMBOL 167 \f "Wingdings"� Set grid intensity to 0%.


	�SYMBOL 167 \f "Wingdings"� Adjust the cut off potentiometer until the highlighted vertical line disappears from the 	right side 	    of the screen.





	�SYMBOL 167 \f "Wingdings"� Set W'form intensity to 20%.


	�SYMBOL 167 \f "Wingdings"� Display four traces.


	�SYMBOL 167 \f "Wingdings"� On the video board adjust the gain potentiometer (intensity) in order to get the text


	    just readable.


	


	�SYMBOL 167 \f "Wingdings"� Set W'form + text intensity to 70%.


	�SYMBOL 167 \f "Wingdings"� Set grid intensity to 30%





�


	


	�SYMBOL 167 \f "Wingdings"� Adjust the focus (usually fully clockwise) for most uniform focus


	  over the entire screen.


	


	�SYMBOL 167 \f "Wingdings"� In a standard luminosity environment set W'form + text to 90%, and


	  grid intensity to 60%.


	


	�SYMBOL 167 \f "Wingdings"� Verify the intensity, focus, and contrast adjustment, for best


	  definition of the displayed text.


	


	C A U T I O N


		


		Never change the Vosc calibration.	


�
7.6.3	Front End Test and Calibration Procedure


7.6.3.1	Introduction


	


	The adjustments describe in the following calibration procedure require extension of the 	front panel assembly out of the scope, using two flat cables.





	In order to access the front end potentiometers and variable caps located underneath the 	Cathode Ray tube and deflection board, dismount the front panel assembly from the scope and reconnect it to the processor board connectors J4 and J6,  using the extension cable set.





	Once the top cover is removed and the front panel is disassembled from the scope, extra 	cooling of the main board is required. It's mandatory to disconnect the existing Fan from connector J33, located on F9384-3, and to use a Fan with the air flow oriented to the front end section of the board.





7.6.3.2	Power Supplies





	Remove the upper shield to access the test points and potentiometers.


	


	Use a high precision DMM. 





7.6.3.2.1	HWD418 Temperature Verification 





	�SYMBOL 167 \f "Wingdings"� Put a jumper between pin 1 and 2 of TP19


	


	�SYMBOL 167 \f "Wingdings"� When the HWD418 of Channel 1 is cold, check on TP10 pin 9 that :


	   Vtemp = min 3.4 Volt, max + 3.7 Volt 


	


	�SYMBOL 167 \f "Wingdings"� When the HWD418 of Channel 2 is cold, check on TP14 pin 9 that :


	   Vtemp = min 3.4 Volt, max + 3.7 Volt





	   If Vtemp is below 3.0 V the HWD418 must be replaced





	�SYMBOL 167 \f "Wingdings"� Remove the jumper from TP19





7.6.3.2.2	HFE620 Power Supply Adjustment





	�SYMBOL 167 \f "Wingdings"� Adjust R431 to get on TP8  pin 3 (+) : +14 Volt ( min 13.7 V, max. 14.3 V )	





7.6.3.2.3	MWD418 Power Supply Adjustment





	�SYMBOL 167 \f "Wingdings"� Adjust R844 to get on TP8  pin 9 (+) : +2.49 Volt ( min 2.47 V, max. 2.51 V )	





7.6.3.2.4	Front End Power Supply Verification





	�SYMBOL 167 \f "Wingdings"� Check on test point TP6 the following tensions : 





	�SYMBOL 167 \f "Wingdings"� Pin 1 and Pin 2 : Ground				


		


	�SYMBOL 167 \f "Wingdings"� + 12 VFEP : pin 3 (+)  =  + 12 Volt �SYMBOL 177 \f "Symbol"� 2% : if problem troubleshoot regulator VR2
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		Figure 7.10 : F9384-3 Main Board Calibration Layout�
	�SYMBOL 167 \f "Wingdings"� + 12 VFE 	:	pin 5 (+)  =  + 12 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR4


 


	�SYMBOL 167 \f "Wingdings"� Check on test point TP7 the following tensions :             


    


	�SYMBOL 167 \f "Wingdings"� Pin 1 and Pin 2 : Ground				


		


	�SYMBOL 167 \f "Wingdings"� + 2 VFE	:	pin 3 (+)  =  + 2 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot regulator VR5





	�SYMBOL 167 \f "Wingdings"� + 7 VFEA	:  	pin 4 (+)  =  + 7 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR8





	�SYMBOL 167 \f "Wingdings"� + 5 VFE   	: 	pin 5 (+)  =  + 5 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot regulator VR12





	�SYMBOL 167 \f "Wingdings"� + 7 VFEB	:	pin 6 (+)  =  + 7 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR9





	�SYMBOL 167 \f "Wingdings"� + 10 VFE	:	pin 8 (+)  =  + 10 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR7





	�SYMBOL 167 \f "Wingdings"� - 10 VFE	:	pin 7 (-)  =  - 10 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR6





	�SYMBOL 167 \f "Wingdings"� - 6 VFE	:	pin 9 (-)  =  - 6 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot regulator VR11





	�SYMBOL 167 \f "Wingdings"� - 5 VFE	:	pin 10 (-)  =  - 5 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot regulator VR10





7.6.3.2.4	ADC Power Supply Verification


	


	�SYMBOL 167 \f "Wingdings"� Check on test point TP8 the following tensions :                 


			


	�SYMBOL 167 \f "Wingdings"� Pin 1 and Pin 2 : Ground





	�SYMBOL 167 \f "Wingdings"� + 5 V	:	pin 4 (+)  =  + 5 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot regulator VR14


	


	�SYMBOL 167 \f "Wingdings"� + 12 V	:	pin 5 (+)  =  + 12 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR15


	


	�SYMBOL 167 \f "Wingdings"� + 8 V	:	pin 6 (+)  =  + 8 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR13





	�SYMBOL 167 \f "Wingdings"� - 12 V	:	pin 7 (-)  =  - 12 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot regulator VR16





	�SYMBOL 167 \f "Wingdings"� - 4.8 V 	: 	pin 10 (-)  = - 4.8 Volt �SYMBOL 177 \f "Symbol"� 2%	  if problem troubleshoot U69 & Q38





	�SYMBOL 167 \f "Wingdings"� Check on test point TP18 the following tensions :                 


	 


	�SYMBOL 167 \f "Wingdings"� Pin 1 and Pin 2 : Ground





	�SYMBOL 167 \f "Wingdings"� + 1.2 V	:	pin 3 (+)  =  + 1.2 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U122 & Q76


	�SYMBOL 167 \f "Wingdings"� + 2.4 V	:	pin 4 (+)  =  + 2.4 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U122 & Q57


	�SYMBOL 167 \f "Wingdings"� + 3.6 V 	: 	pin 5 (+)  =  + 3.6 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U122 & Q58


	�SYMBOL 167 \f "Wingdings"� + 4.8 V 	: 	pin 6 (+)  =  + 4.8 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U122 & Q75


	�SYMBOL 167 \f "Wingdings"� + 8.4 V 	: 	pin 7 (+)  =  + 8.4 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U134 & Q81


	�SYMBOL 167 \f "Wingdings"� + 6 V 	: 	pin 8 (+)  =  + 6 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot U134 & Q82


	�SYMBOL 167 \f "Wingdings"� + 7.6 V 	: 	pin 9 (+)  =  + 7.6 Volt �SYMBOL 177 \f "Symbol"� 2%  if problem troubleshoot U134 & Q79


	�SYMBOL 167 \f "Wingdings"� + 9 V 	: 	pin 10 (+) =  + 9 Volt �SYMBOL 177 \f "Symbol"� 2% 	  if problem troubleshoot U103 & Q49





	�SYMBOL 167 \f "Wingdings"� Adjust R406 to get on TP10  pin 10 (+) : - 3.32 Volt  ( 2 %	





	�SYMBOL 167 \f "Wingdings"� Adjust R505 to get on TP14  pin 10 (+) : - 3.32 Volt  ( 2 %





	�SYMBOL 167 \f "Wingdings"� Perform a general instrument reset. Simultaneously press the autosetup button, the top 	   menu button and the return button.





	�SYMBOL 167 \f "Wingdings"� The scope must be  stopped ( no acquisition ). 





	�SYMBOL 167 \f "Wingdings"� Check  on pin 3, 4, 15 and 16 of U114 that the voltage is between  minimum .9 V, 	  	   and maximum 1.2 V.





	�SYMBOL 167 \f "Wingdings"� Adjust R735 to get on TP15  pin 8 (+) :- 1.84 Volt ( min - 1.83 V, max. : - 1.85 V )	





	�SYMBOL 167 \f "Wingdings"� Adjust R744 to get on TP16  pin 8 (+) :- 1.84 Volt ( min - 1.83 V, max. : - 1.85 V )





7.6.3.3	16  bit DAC  Calibration





	The gain and offset adjustments of the 16 bit DAC should only be performed if the


	instrument did not meet the specifications as checked in this procedure.


	These adjustments were preset at the factory to their optimum setting.





	�SYMBOL 167 \f "Wingdings"� Enter in the internal calibration diagnostics by simultaneously depressing the third


	   and fourth push buttons, and then by depressing the fifth.





	�SYMBOL 167 \f "Wingdings"� Select Development menu





�


	


	�SYMBOL 167 \f "Wingdings"� Select Front End Control menu


�





	�SYMBOL 167 \f "Wingdings"� Set Cal Level  : /1 ( 0.00 V )





�


	


	�SYMBOL 167 \f "Wingdings"� Check that we get on pin 7 ( + ) of TP3 : 0.00 mV  �SYMBOL 177 \f "Symbol"� 0.2 mV





	If it is determined that the offset needs to be calibrated :  adjust R875


	


	�SYMBOL 167 \f "Wingdings"� Set Cal Level  /1 to + 5.00 V ( use front panel potentiometer )





�





	�SYMBOL 167 \f "Wingdings"� Check that we get on pin 7 ( + ) of TP3 : - 500 mV �SYMBOL 177 \f "Symbol"�  2%





	�SYMBOL 167 \f "Wingdings"� If it is determined that the gain needs to be calibrated : adjust R874


	


	�SYMBOL 167 \f "Wingdings"� Set Cal Level  /1 to + 8.00 V ( use front panel potentiometer )


	�SYMBOL 167 \f "Wingdings"� Check that we get on pin 7 ( + ) of TP3 : - 800 mV �SYMBOL 177 \f "Symbol"�  2%





	�SYMBOL 167 \f "Wingdings"� Set Cal Level  /1 to - 5.00 V ( use front panel potentiometer )





	�SYMBOL 167 \f "Wingdings"� Check that we get on pin 7 ( + ) of TP3 : + 500 mV �SYMBOL 177 \f "Symbol"�  2%





�


	�SYMBOL 167 \f "Wingdings"� Set Cal Level  /1 to - 8.00 V ( use front panel potentiometer )


	�SYMBOL 167 \f "Wingdings"� Check that we get on pin 7 ( + ) of TP3 : + 800 mV �SYMBOL 177 \f "Symbol"�  2%





	�SYMBOL 167 \f "Wingdings"� Reset Cal Level  to : --  





7.6.3.4	Time Base Calibration





	These adjustments were preset at the factory to their optimum setting and further 	adjustment may result in reduced instrument performance.





7.6.3.4.1	100 MHz Clock Calibration





	Setup a levelled sine wave generator and connect the output to Channel 1





	(	Frequency	:	100.02  MHz


	(	Turn on trace	:	Ch1


	(	Input gain	:	.1 V/div


	(	Trigger setup	:	Edge


	(	Trigger on	:	1


	(	Coupling 1	:	DC


	(	Slope 1	:	Pos


	(	Mode	:	Auto


	(	Holdoff	:	Off


	(	Delay	:	10 %


	(	Timebase	:	20 �SYMBOL 109 \f "Symbol"�sec/div


	(	Sampling	:	Single Shot ( 100 MS/s )


	(	Record up to	:	25 K





	(	Adjust the generator output amplitude and Ch1 offset to get a six divisions peak to  			peak amplitude sine wave.


	(	Press 	:	Cursors/Measure


	(	Measure	:	Parameters


	(	Mode	:	Custom


	(	Statistics	:	On


	(	Change parameters	


	(	On line 1


	(	Category	:	All


	(	Measure 	:	Freq of 1





	


	�SYMBOL 167 \f "Wingdings"� Check that : average Freq(1) readout is 20 KHz ( 2.5 % (min 19.5 KHz, max 20.5 KHz)


	�SYMBOL 167 \f "Wingdings"� If it is determined that the 100 MHz clock needs to be calibrated : adjust C487





�





7.6.3.4.2	833 MHz Clock Calibration





	Setup a levelled sine wave generator and connect the output to Channel 1


	


	(	Frequency	:	250.9  MHz


	(	Turn on trace	:	Ch1


	(	Input gain	:	.1 V/div


	(	Trigger setup	:	Edge


	(	Trigger on	:	1


	(	Coupling 1	:	DC


	(	Slope 1	:	Pos


	(	Mode	:	Auto


	(	Delay	:	10 %


	(	Timebase	:	.2 �SYMBOL 109 \f "Symbol"�sec/div


	(	Sampling	:	Single Shot ( 250 MS/s )


	(	Record up to	:	25 K


	


	(	Adjust the generator output amplitude and Ch1 offset to get a six divisions peak to  			peak amplitude sine wave.


	(	Press 	:	Cursors/Measure


	(	Measure	:	Parameters


	(	Mode	:	Custom


	(	Statistics	:	On


	(	Change parameters	


	(	On line 1


	(	Category	:	All


	(	Measure 	:	Freq of 1





�





	�SYMBOL 167 \f "Wingdings"� Check that : average Freq(1)  readout is 1 MHz ( 5 % (min 950 KHz, max. 1050 KHz)





	�SYMBOL 167 \f "Wingdings"� If it is determined that the 833 MHz clock needs to be calibrated : adjust C245





7.6.3.5	HFE 620 Calibration





7.6.3.5.1	Channel 1 HFE620 Offset Calibration


	


	With no signal connected to the inputs set 9384 DSO settings as follow :


 


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	50 mV/div


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.2 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 250 MS/s ) 


	


	�SYMBOL 167 \f "Wingdings"� Enter in the internal calibration diagnostics by simultaneously depressing the third


	   and fourth push buttons, and then by depressing the fifth.





	�SYMBOL 167 \f "Wingdings"� Select Development menu


	�SYMBOL 167 \f "Wingdings"� Calibration control


	�SYMBOL 167 \f "Wingdings"� Recalibration 	:	OFF








�





	�SYMBOL 167 \f "Wingdings"� Set 0.0 mV  ( 500 (V on TP4 pin 9  ( pin 42 of U1 Hybrid HFE620 ) with front panel 	   Channel 1 offset potentiometer.


	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R5 to get 0.0 mV ( 2 mV on TP4 pin 7


	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 9 : 0.0 mV ( 500 (V


	


	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R9 to get 0.0 mV ( 2 mV on TP9 pin 3 (pin H2 of U81 HWD418)


	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 9 : 0.0 mV ( 500 (V and on TP9 pin3 : 0.0 mV ( 2 mV ( trim R9 )





	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.5 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 100 MS/s ) 





	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 9 : 0.0 mV ( 500 (V





	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R13 to get 0.0 mV ( 2 mV on TP9 pin 3 ( HWD418 )





	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 9 : 0.0 mV ( 500 (V





	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R15 to precisely align the trace of Channel 1 to the center vertical 


	   graticule line.  





7.6.3.5.2	Channel 2 HFE620 Offset Calibration


	


	With no signal connected to the inputs set 9384 DSO settings as follow :


 


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	50 mV/div


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.2 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 250 MS/s ) 


	


	�SYMBOL 167 \f "Wingdings"� Enter in the internal calibration diagnostics by simultaneously depressing the third


	   and fourth push buttons, and then by depressing the fifth.





	�SYMBOL 167 \f "Wingdings"� Select Development menu


	�SYMBOL 167 \f "Wingdings"� Calibration control


	�SYMBOL 167 \f "Wingdings"� Recalibration 	:	OFF





	�SYMBOL 167 \f "Wingdings"� Set 0.0 mV  ( 500 (V on TP4 pin 10  ( pin 42 of U2 Hybrid HFE620 ) with front panel 	   Channel 2 offset potentiometer.





	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R6 to get 0.0 mV ( 2 mV on TP4 pin 8





	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 10 : 0.0 mV ( 500 (V


	


	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R10 to get 0.0 mV ( 2 mV on TP11 pin 3 ( pin H2 of U82 )	 


	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 10 : 0.0 mV ( 500 (V and on TP11 pin3 : 0.0 mV ( 2 mV (trim R10)





	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.5 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 100 MS/s ) 





	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 10 : 0.0 mV ( 500 (V





	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R14 to get 0.0 mV ( 2 mV on TP11 pin 3 ( HWD418 )


	�SYMBOL 167 \f "Wingdings"� Check on TP4 pin 10 : 0.0 mV ( 500 (V





	�SYMBOL 167 \f "Wingdings"� Adjust potentiometer R16 to precisely align the trace of Channel 2 to the center vertical 


	   graticule line.  





	�SYMBOL 167 \f "Wingdings"� Select Development menu


	�SYMBOL 167 \f "Wingdings"� Calibration control


	�SYMBOL 167 \f "Wingdings"� Recalibration 	:	On


	�SYMBOL 167 \f "Wingdings"� Press Reset Calibration Curves


�








7.6.3.5.3	Channel 1 HFE20 Trigger Hysteresis Adjustment 





	Setup a levelled sine wave generator.





	(	Frequency	:	100  KHz


	


	(	Connect the generator output to Channel 1 


	


	(	Turn on trace	:	Ch1


	(	Display setup	:	Standard, Persistence off, Dot join on, Single grid


	(	Input gain	:	50 mV/div


	(	Input offset	:	0.0 mV


	(	Trigger setup	:	Edge


	(	Trigger on	:	1


	(	Coupling 1	:	DC


	(	Slope 1	:	Pos


	(	Mode	:	Normal


	(	Holdoff	:	Off


	(	Delay	:	10 %


	(	Timebase	:	20 �SYMBOL 109 \f "Symbol"�sec/div


	(	Sampling	:	Single Shot ( 100 MS/s )


	(	Channel use 	:	2


	(	Record up to	:	25 K


 	(	Adjust the generator output amplitude to get one division peak to  					peak amplitude sine wave ( -22 dBm ).





	(	Set Trigger Level 	: 0 mV





	(	Check that the 9384 DSO triggers at DC 0 mV





�





	(	Set Trigger Level 	: -2 mV





	�SYMBOL 167 \f "Wingdings"�	Adjust potentiometer R7 such that the DSO doesn’t trigger at  DC -2 mV ( slow 			trigger and no flashes in box next to normal ) but triggers at DC 0 mV.





�


	


	( Check that the scope triggers from DC 0mV to +25mV, but doesn’t trigger below -1mV








�


7.6.3.5.4	Channel 2 HFE20 Trigger Hysteresis Adjustment 





	Setup a levelled sine wave generator and connect the output to Channel 2





	(	Frequency	:	100  KHz


	(	Turn on trace	:	Ch2


	(	Input gain	:	50 mV/div


	(	Input offset	:	0.0 mV


	(	Trigger setup	:	Edge


	(	Trigger on	:	2


	(	Coupling 2	:	DC


	(	Slope 2	:	Pos


	(	Mode	:	Normal


	(	Delay	:	10 %


	(	Timebase	:	20 �SYMBOL 109 \f "Symbol"�sec/div


	(	Sampling	:	Single Shot ( 100 MS/s )


	(	Record up to	:	25 K


 	(	Adjust the generator output amplitude to get one division peak to  					peak amplitude sine wave ( -22 dBm ).


	(	Set Trigger Level 	: 0 mV


	(	Check that the 9384 DSO triggers at DC 0 mV





�








	(	Set Trigger Level 	: -2 mV


	�SYMBOL 167 \f "Wingdings"�	Adjust potentiometer R8 such that the DSO doesn’t trigger at  DC -2 mV ( slow 			trigger and no flashes in box next to normal ) but triggers at DC 0 mV





�


	


	( Check that the scope triggers from DC 0mV to +25mV, but doesn’t trigger below -1mV





�





7.6.3.5.5	Channel 1 HFE620 Flatness Calibration





	�SYMBOL 167 \f "Wingdings"�	Connect the Probe Calibrator output to Channel 1, using a 5 nsec BNC cable





	�SYMBOL 167 \f "Wingdings"�	Select	:	Utilities


	�SYMBOL 167 \f "Wingdings"�	Press	:	Cal BNC Setup


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Cal signal


	�SYMBOL 167 \f "Wingdings"�	Shape	:	Square


	�SYMBOL 167 \f "Wingdings"�	Amplitude	:	.5 V


	�SYMBOL 167 \f "Wingdings"�	Set Frequency	:	500 Hz


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace 	:	Ch1


	�SYMBOL 167 \f "Wingdings"�	Display setup	:	Standard, Persistence off, Dot join on, Single grid


	�SYMBOL 167 \f "Wingdings"�	V/div. offset	:	Normal


	�SYMBOL 167 \f "Wingdings"�	Input gain 	: 	50 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	- 130 mV


	�SYMBOL 167 \f "Wingdings"�	Trigger setup	:	Edge


	�SYMBOL 167 \f "Wingdings"�	Trigger on	:	1


	�SYMBOL 167 \f "Wingdings"�	Coupling 1	:	DC


	�SYMBOL 167 \f "Wingdings"�	Slope 1	:	Neg


	�SYMBOL 167 \f "Wingdings"�	Trigger level	:	DC 130 mV


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Normal


	�SYMBOL 167 \f "Wingdings"�	Delay	:	10 % Pre-Trigger


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	2


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	25K


	


	(	Turn on trace	:	A


	(	Select Math Setup	


	(	For Math	:	Use at most 5000 points


	(	Redefine A	


	(	Use Math ?	:	Yes


	(	Math Type 	:	Average


	(	Avg Type	:	Continuous with 1:7 weighting or Summed 


	(	Of	:	Channel 1


	


	(	With the vertical zoom set A to 5 mV


	(	Use the vertical zoom position knob to precisely align trace A to the center of screen


		at nine horizontal divisions after the trigger.		


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	1 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	RIS ( 2.5 GS/s )


	�SYMBOL 167 \f "Wingdings"�	Cursors/Measure	:	Cursors


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Time


	�SYMBOL 167 \f "Wingdings"�	Type	:	Relative


	�SYMBOL 167 \f "Wingdings"�	Use the reference cursor position knob, to move the reference marker at the trigger  			point.


	�SYMBOL 167 \f "Wingdings"�	Use the difference cursor position knob, to move the difference marker at 500 ns after 		the trigger point.  





�


	





�


	�SYMBOL 167 \f "Wingdings"�	Adjust R1 so that trace A is at -1 vertical division from the center of screen at the 			difference marker position.





	�SYMBOL 167 \f "Wingdings"�	During the adjustment push reset calibration curves, from the Internal Calibration 			Diagnostics, Development, Calibration Control menus.


�





	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 msec/div.


	


	(	Check  that trace A is precisely aligned to the center of screen at nine horizontal 			divisions after the trigger point ( use vertical zoom position knob ).


	


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	1 �SYMBOL 109 \f "Symbol"�sec/div


 


	(	With the horizontal zoom set A to 20 ns      





	(	Use the horizontal zoom position knob to expand the trailing edge of  trace 1 





	�SYMBOL 167 \f "Wingdings"�	At the difference marker position, check that trace A  is between 0 and  +1 vertical 			division from the center of screen


�





7.6.3.5.6	Channel 2 HFE620 Flatness Calibration





	�SYMBOL 167 \f "Wingdings"�	Connect the Probe Calibrator output to Channel 2, using a 5 nsec BNC cable





	�SYMBOL 167 \f "Wingdings"�	Select	:	Utilities


	�SYMBOL 167 \f "Wingdings"�	Press	:	Cal BNC Setup


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Cal signal


	�SYMBOL 167 \f "Wingdings"�	Shape	:	Square


	�SYMBOL 167 \f "Wingdings"�	Amplitude	:	.5 V


	�SYMBOL 167 \f "Wingdings"�	Set Frequency	:	500 Hz


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace 	:	Ch2


	�SYMBOL 167 \f "Wingdings"�	V/div. offset	:	Normal


	�SYMBOL 167 \f "Wingdings"�	Input gain 	: 	50 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	- 130 mV


	�SYMBOL 167 \f "Wingdings"�	Trigger setup	:	Edge


	�SYMBOL 167 \f "Wingdings"�	Trigger on	:	2


	�SYMBOL 167 \f "Wingdings"�	Coupling 2	:	DC


	�SYMBOL 167 \f "Wingdings"�	Slope 2	:	Neg


	�SYMBOL 167 \f "Wingdings"�	Trigger level	:	DC 130 mV


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Normal


	�SYMBOL 167 \f "Wingdings"�	Delay	:	10 % Pre-Trigger


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	25K


	


	(	Turn on trace	:	B


	(	Select Math Setup	


	(	For Math	:	Use at most 5000 points


	(	Redefine B	


	(	Use Math ?	:	Yes


	(	Math Type 	:	Average


	(	Avg Type	:	Continuous with 1:7 weighting or Summed 


	(	Of	:	Channel 2


	(	With the vertical zoom set B to 5 mV


	(	Use the vertical zoom position knob to precisely align trace B to the center of screen


		at nine horizontal divisions after the trigger.				 .  





�


	


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	1 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	RIS ( 2.5 GS/s )


	�SYMBOL 167 \f "Wingdings"�	Cursors/Measure	:	Cursors


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Time


	�SYMBOL 167 \f "Wingdings"�	Type	:	Relative


	�SYMBOL 167 \f "Wingdings"�	Use the reference cursor position knob, to move the reference marker at the trigger  			point.


	�SYMBOL 167 \f "Wingdings"�	Use the difference cursor position knob, to move the difference marker at 500 ns after 		the trigger point.


	


	�SYMBOL 167 \f "Wingdings"�	Adjust R2 so that trace B is at -1 vertical division from the center of screen at the 			difference marker position.





	


�








�


	�SYMBOL 167 \f "Wingdings"�	During the adjustment push reset calibration curves, from the Internal Calibration 			Diagnostics, Development, Calibration Control menus





	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 msec/div.


	


	(	Check  that trace B is precisely aligned to the center of screen at nine horizontal 			divisions after the trigger point ( use vertical zoom position knob ).


	


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	1 �SYMBOL 109 \f "Symbol"�sec/div


 


	(	With the horizontal zoom set B to 20 ns      





	(	Use the horizontal zoom position knob to expand the trailing edge of  trace 2 








�








	�SYMBOL 167 \f "Wingdings"�	At the difference marker position, check that trace B  is between 0  and  +1 vertical 			division from the center of screen.


�
7.6.3.6	HWD418 Calibration





7.6.3.6.1	Channel 1 HWD418 Calibration





	With no signal connected to the inputs set 9384 DSO settings as follow :


 


	(	Turn on trace	:	Ch1


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	50 mV/div


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	0 mV


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 500 MS/s ) 


	


	(	Display setup	:	Standard, Persistence off, Dot join on, Dual grids


	


	(	Turn on trace	:	A


	(	Vertical offset of A	:	0 mV


	(	Select Math Setup	


	(	Redefine A	


	(	Use Math ?	:	No


	(	Trace A is Zoom of:	Channel 1


	


	(	With the horizontal zoom knob set A to 5 nS


	


	�SYMBOL 167 \f "Wingdings"�	Enter in the internal calibration diagnostics by simultaneously depressing the third


	 	and fourth push buttons, and then by depressing the fifth.


	


	�SYMBOL 167 \f "Wingdings"�	Select Development menu


	�SYMBOL 167 \f "Wingdings"�	Select MWD Digitizer Control


	�SYMBOL 167 \f "Wingdings"�	Correction Nsf


	�SYMBOL 167 \f "Wingdings"�	Select MWD Special Modes


	�SYMBOL 167 \f "Wingdings"�	Control Sampling


	�SYMBOL 167 \f "Wingdings"�	R1C Sync On


	�SYMBOL 167 \f "Wingdings"�	1st Sample 10


	�SYMBOL 167 \f "Wingdings"�	No. Samples 4


	�SYMBOL 167 \f "Wingdings"�	Control Cal/Avg 


	�SYMBOL 167 \f "Wingdings"�	Dyn Cal State On 


	�SYMBOL 167 \f "Wingdings"�	DC Avg 8


	�SYMBOL 167 \f "Wingdings"�	Verify Avg. 8


	�SYMBOL 167 \f "Wingdings"�	Control Cell


	�SYMBOL 167 \f "Wingdings"�	Row 2


	�SYMBOL 167 \f "Wingdings"�	Column 6


	�SYMBOL 167 \f "Wingdings"�	Control Tricks


	�SYMBOL 167 \f "Wingdings"�	Tricks Q/Vtest


	�
	�SYMBOL 167 \f "Wingdings"� Select Front End Control menu


	


	�SYMBOL 167 \f "Wingdings"� Set Cal Level  : /1





	�SYMBOL 167 \f "Wingdings"� Adjust Cal Level to get 80.00 mV ( 2 mV on TP9 pin 3 ( pin H2 of  HWD418 )


	


	�SYMBOL 167 \f "Wingdings"�	Adjust R597 and C385 to get the last four dots of the plateau as 					close as possible of a straight flat line, and below + 2 vertical divisions.








�


	�SYMBOL 167 \f "Wingdings"�	Adjust Cal Level to get -80.00 mV ( 2 mV on TP9 pin 3 ( pin H2 of  HWD418 )





	�SYMBOL 167 \f "Wingdings"�	Check that the last four dots of the plateau are close of a straight flat 					line, and above - 2.5 vertical divisions.





�





7.6.3.6.2	Channel 2 HWD418 Calibration





	With no signal connected to the inputs set 9384 DSO settings as follow :


 


	(	Turn on trace	:	Ch2


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	50 mV/div


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	0 mV


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.1 �SYMBOL 109 \f "Symbol"�sec/div


	�SYMBOL 167 \f "Wingdings"�	Trigger mode	:	Auto


	�SYMBOL 167 \f "Wingdings"�	Sampling	:	Single Shot ( 500 MS/s ) 


	


	(	Display setup	:	Standard, Persistence off, Dot join on, Dual grids


	


	(	Turn on trace	:	B


	(	Vertical offset of B	:	0 mV


	(	Select Math Setup	


	(	Redefine B	


	(	Use Math ?	:	No


	(	Trace B is Zoom of:	Channel 2


	(	With the horizontal zoom knob set B to 5 nS








	�SYMBOL 167 \f "Wingdings"�	Enter in the internal calibration diagnostics by simultaneously depressing the third


	 	and fourth push buttons, and then by depressing the fifth.


	


	�SYMBOL 167 \f "Wingdings"�	Select Development menu


	


	�SYMBOL 167 \f "Wingdings"�	Select MWD Digitizer Control


	�SYMBOL 167 \f "Wingdings"�	Correction Nsf


	�SYMBOL 167 \f "Wingdings"�	Select MWD Special Modes


	�SYMBOL 167 \f "Wingdings"�	Control Sampling


	�SYMBOL 167 \f "Wingdings"�	R1C Sync On


	�SYMBOL 167 \f "Wingdings"�	1st Sample 10


	�SYMBOL 167 \f "Wingdings"�	No. Samples 4


	�SYMBOL 167 \f "Wingdings"�	Control Cal/Avg 


	�SYMBOL 167 \f "Wingdings"�	Dyn Cal State On 


	�SYMBOL 167 \f "Wingdings"�	DC Avg 8


	�SYMBOL 167 \f "Wingdings"�	Verify Avg. 8


	�SYMBOL 167 \f "Wingdings"�	Control Cell


	�SYMBOL 167 \f "Wingdings"�	Row 2


	�SYMBOL 167 \f "Wingdings"�	Column 6


	�SYMBOL 167 \f "Wingdings"�	Control Tricks


	�SYMBOL 167 \f "Wingdings"�	Tricks Q/Vtest


	�SYMBOL 167 \f "Wingdings"� Select Front End Control menu


	�SYMBOL 167 \f "Wingdings"� Set Cal Level  : /1  


	


	�SYMBOL 167 \f "Wingdings"� Adjust Cal Level to get 80.00 mV ( 2 mV on TP11 pin 3 ( pin H2 of  HWD418 )


	


	�SYMBOL 167 \f "Wingdings"�	Adjust R610 and C403 to get the last four dots of the plateau as close as possible 


	    of a straight flat line, and below + 2 vertical divisions.








�


	


	�SYMBOL 167 \f "Wingdings"�	Adjust Cal Level to get -80.00 mV ( 2 mV on TP11 pin 3 ( pin H2 of  HWD418 )





	�SYMBOL 167 \f "Wingdings"�	Check that the last four dots of the plateau are close of a straight flat 					line, and above - 2.5 vertical divisions.





�
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