	SECTION	5	Performance Verification








5.1	Introduction





	This chapter contains procedures suitable for determining if the 9384/M/L/TM/AL 	Digital Storage Oscilloscope performs as warranted. 


	They check all the characteristics that are designated as warranted specifications in 	subsection 5.1.1. A more complete list of specifications is given in section 2.1.


	


	Because they require time and suitable test equipment, you may not need to perform all 	of 	these procedures, depending on what you want to accomplish. 


	


	In the absence of the computer automated calibration system based on LeCroy 	Calibration Software ( LeCalsoft ), this manual performance verification procedure can 	be followed to establish a traceable calibration.


	It is the calibrating entities responsibility to ensure that all laboratory standards used to 	perform this procedure are operating within their specifications and traceable to required 	standards if a traceable calibration certificate is to be issued for the 9384/M/L/TM/AL 	Digital Storage Oscilloscope. 





	


5.1.1 	List of Warranted Specifications





	The electrical warranted specifications are listed in this subsection.


	Warranted specifications are described in terms of quantifiable performance limits which 	are warranted.





	�SYMBOL 167 \f "Wingdings"�	Input Impedance


	�SYMBOL 167 \f "Wingdings"�	Leakage Current


	�SYMBOL 167 \f "Wingdings"�	Peak to Peak and RMS Average noise level 


	�SYMBOL 167 \f "Wingdings"�	Positive and Negative DC linearity 


	�SYMBOL 167 \f "Wingdings"�	Positive and Negative Offset


	�SYMBOL 167 \f "Wingdings"�	Bandwidth


	�SYMBOL 167 \f "Wingdings"�	Trigger Level


	�SYMBOL 167 \f "Wingdings"�	Smart Trigger


	�SYMBOL 167 \f "Wingdings"�	Time Base Accuracy


	�SYMBOL 167 \f "Wingdings"�	Overshoot and Rise Time


	�SYMBOL 167 \f "Wingdings"�	Probe Calibrator 


	�SYMBOL 167 \f "Wingdings"�	Overload


 �
5.2 	Test Equipment Required





	These procedures use external, traceable signal generators, DC precision power supply 	and digital multimeter, to directly check warranted specifications. 


	





	


Instrument�
Specifications�
Recommended 


�
Where


used�
�
Signal Generator


( sine wave )�
Frequency : .5 MHz to 2 GHz


Frequency Accuracy : 1 PPM


Amplitude : 5 V peak to peak�
HP8648B


or equivalent�
5.9.1


5.11


5.12�
�
Fast pulse Generator�
Rise time �SYMBOL 60 \f "Symbol"� 70 psec �
Picosecond TD1107 B 


or equivalent�
5.13�
�
Sine Wave Generator �
Frequency : 5 KHz


Amplitude : 6 V peak to peak�
LeCroy LW420


or equivalent�
5.10�
�
DC precision


Power Supply�
Amplitude : 10 V, DC


Accuracy : �SYMBOL 60 \f "Symbol"� 0.1 %�
Tektronix PS5004


or equivalent�
5.7, 5.8


5.15�
�
Digital Multimeter�
4�SYMBOL 32 \f "Symbol"�digits�
Keithley 199


or equivalent�
5.4


5.5�
�
10:1 Passive Probe�
500 MHz , 10 M(�
LeCroy PP005�
5.9.1.b�
�
Cable�
BNC, 50 �SYMBOL 87 \f "Symbol"�, length 20 cm, 1ns


( 7.87 inches )�
LeCroy


480232001�
5.10.3


5.10.4�
�
Cable�
BNC, 50 �SYMBOL 87 \f "Symbol"�, length 100 cm, 


5 ns   (39.37 inches )�
LeCroy 


480020101�
5.XX�
�
Attenuator�
50 �SYMBOL 87 \f "Symbol"�, 20 dB  1% accuracy�
Suhner�
5.7�
�
Attenuator�
1 M�SYMBOL 87 \f "Symbol"�, 20 dB 1% accuracy�
Suhner�
5.7�
�
Attenuator�
50 �SYMBOL 87 \f "Symbol"�, 3 dB 1% accuracy�
Suhner�
5.10�
�
Terminator�
50 �SYMBOL 87 \f "Symbol"� Feed through,


1% accuracy�
Suhner�
5.13�
�
BNC T adapter�
BNC, 50 �SYMBOL 87 \f "Symbol"�, T adapter�
LeCroy


402222002�
5.10.3


5.10.4�
�



			


				Table 5-1 : Test Equipment





5.3	Turn On





	If you are not familiar with operating the 9384/M/L/TM/AL oscilloscope, read the 	operator's manual.





	�SYMBOL 167 \f "Wingdings"�	Switch on the power using the power switch on the rear panel and verify :


	�SYMBOL 167 \f "Wingdings"�	The display turns on after about 10 seconds and is stable


	�SYMBOL 167 \f "Wingdings"�	The range of intensity and grid intensity is reasonable


	


	�SYMBOL 167 \f "Wingdings"�	Wait for about 10 minutes for the scope to reach a stable operating temperature.


5.4	Input Impedance





	Specifications


	DC 1.00 M�SYMBOL 87 \f "Symbol"�  �SYMBOL 177 \f "Symbol"� 1%


	AC 1.11 M�SYMBOL 87 \f "Symbol"�  �SYMBOL 177 \f "Symbol"� 2%


	DC 50 �SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 1%





5.4.1	Procedure





	The impedance values for 50 ( and 1 M( couplings are measured, with a high precision 	digital multimeter.





5.4.1.a	DC 1M�SYMBOL 87 \f "Symbol"�  


	


	�SYMBOL 167 \f "Wingdings"�	Set DSO Channel 1	:	On


	�SYMBOL 167 \f "Wingdings"�	Input Coupling 	:	DC 1 M�SYMBOL 87 \f "Symbol"�


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


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


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


	�SYMBOL 167 \f "Wingdings"� 	Time base	:	50 �SYMBOL 109 \f "Symbol"�sec/div.





�


	


	�SYMBOL 167 \f "Wingdings"�	Measure the impedance using a DMM with sense : must be 1.00 M�SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 1%.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat the above test for input volt/div. of 200 mV.


5.4.1.b	AC 1M�SYMBOL 87 \f "Symbol"�  


	


	�SYMBOL 167 \f "Wingdings"�	Set DSO Channel 1	:	On


	�SYMBOL 167 \f "Wingdings"�	Input Coupling 	:	AC 1 M�SYMBOL 87 \f "Symbol"�


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


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


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


	�SYMBOL 167 \f "Wingdings"� 	Time base	:	50 �SYMBOL 109 \f "Symbol"�sec/div.





�


	


	�SYMBOL 167 \f "Wingdings"�	Measure the impedance using a DMM with sense : must be 1.11 M�SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 2%.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat the test for input volt/div. of 200 mV, the impedance must be 1.00 M�SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 2%.


�
5.4.1.c	DC 50�SYMBOL 87 \f "Symbol"� 	





	�SYMBOL 167 \f "Wingdings"�	Set DSO Channel 1	:	On


	�SYMBOL 167 \f "Wingdings"� 	Input Coupling  	:	DC 50�SYMBOL 87 \f "Symbol"�


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


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


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


	�SYMBOL 167 \f "Wingdings"� 	Time base	:	50 �SYMBOL 109 \f "Symbol"�sec/div.











�








	�SYMBOL 167 \f "Wingdings"�	Measure the impedance using a high precision DMM with sense : must be 50 �SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 1%





	�SYMBOL 167 \f "Wingdings"�	Repeat the above test for input volt/div. of 200 mV.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat steps 5.4.1.a, 5.4.1.b and 5.4.1.c for Channel 2, Channel 3 and Channel 4.�
5.4.2	External Trigger Input Impedance


	


5.4.2.a	DC 1M�SYMBOL 87 \f "Symbol"�


	


	�SYMBOL 167 \f "Wingdings"�	Set Trigger on	:	EXT


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


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


	�SYMBOL 167 \f "Wingdings"�	External	:	DC 1M�SYMBOL 87 \f "Symbol"�	


	�SYMBOL 167 \f "Wingdings"� 	Time base	:	50 �SYMBOL 109 \f "Symbol"�sec/div.





		


�








	�SYMBOL 167 \f "Wingdings"�	Measure the impedance using a high precision DMM : must be 1.00 M�SYMBOL 87 \f "Symbol"�  �SYMBOL 177 \f "Symbol"�1%.





�
5.4.2.b	DC 50�SYMBOL 87 \f "Symbol"� 	


�	�SYMBOL 167 \f "Wingdings"�	Set Trigger on	:	EXT


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


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


	�SYMBOL 167 \f "Wingdings"�	External	:	DC 50�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"� 	Time base	:	50 �SYMBOL 109 \f "Symbol"�sec/div.


		





	


 	


�	


	�SYMBOL 167 \f "Wingdings"�	Measure the impedance using a high precision DMM with sense : must be 50 �SYMBOL 87 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 1%.





	�SYMBOL 167 \f "Wingdings"�	Repeat steps 5.4.2.a,  for Ext/10, and check as above.


�
5.4.3	Internal Protective Resistor Verification





	With any time base and gain, set DSO as follows :





	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	Grounded


	


	�SYMBOL 167 \f "Wingdings"�	Check with a high precision DMM : input impedance must be 1 M�SYMBOL 87 \f "Symbol"�  �SYMBOL 177 \f "Symbol"� 2%.











�





	


	�SYMBOL 167 \f "Wingdings"�	Repeat the above test for Channel 2, Channel 3 and Channel 4.


�
5.5	Leakage Current


 


	Specifications


	


	DC 1 M�SYMBOL 87 \f "Symbol"�, AC 1 M�SYMBOL 87 \f "Symbol"�, DC 50 �SYMBOL 87 \f "Symbol"� : �SYMBOL 177 \f "Symbol"� 1 mV





5.5.1	Procedure 	


 


	The leakage current is tested by measuring the voltage across the input of each channel.





	�SYMBOL 167 \f "Wingdings"�	Set DSO Ch1	:	On


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 50�SYMBOL 87 \f "Symbol"�


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


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


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


 	�SYMBOL 167 \f "Wingdings"�	Time base	:	10 �SYMBOL 109 \f "Symbol"�sec





	�SYMBOL 167 \f "Wingdings"�	Connect a high precision DMM to Channel 1, and verify that the reading is not larger 		than �SYMBOL 177 \f "Symbol"� 1 mV. 





	�SYMBOL 167 \f "Wingdings"�	Repeat the above test for input volt/div. of 200 mV.





	�SYMBOL 167 \f "Wingdings"�	Repeat the procedure for 1M�SYMBOL 87 \f "Symbol"� DC and 1M�SYMBOL 87 \f "Symbol"� AC.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.5.1 for Channel 2, Channel 3, Channel 4 and External .





5.6	Average Noise Level  	


	


	Description





	The 9384/M/L/TM/AL inputs average noise level is tested at 10 mV/div., with 0 mV 	


	offset. 


	This is to verify the proper operation of the main board, front-end and ADC's.


	The scope parameters functions are used to measure the RMS and Peak amplitude of


	the noise.





5.6.1	Peak to Peak Noise 





	Specifications


	


	�SYMBOL 60 \f "Symbol"�   �SYMBOL 177 \f "Symbol"� 7.2 mV Peak to Peak at 10 mV/div. 


	


5.6.1.a	DC 1M�SYMBOL 87 \f "Symbol"� 


	


	Procedure 


	


	�SYMBOL 167 \f "Wingdings"�	With no signal connected to the inputs, set 9384/M/L/TM/AL DSO settings as follows :


	�SYMBOL 167 \f "Wingdings"�	Turn on traces	:	Ch1, Ch2, Ch3, Ch4


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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 1M�SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	10 mV/div.


	�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	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


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


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	20 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


�





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


	�SYMBOL 167 \f "Wingdings"�	Measure	:	Parameters


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


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


	�SYMBOL 167 \f "Wingdings"�	Change parameters	


	�SYMBOL 167 \f "Wingdings"�	Category	:	All


	�SYMBOL 167 \f "Wingdings"�	On line 1 	:	Measure pkpk of Ch1


	�SYMBOL 167 \f "Wingdings"�	On line 2 	:	Measure pkpk of Ch2


	�SYMBOL 167 \f "Wingdings"�	On line 3 	:	Measure pkpk of Ch3


	�SYMBOL 167 \f "Wingdings"�	On line 4 	:	Measure pkpk of Ch4


�





�


	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that : high pkpk readout is less than  �SYMBOL 177 \f "Symbol"� 7.2 mV, 			corresponding to 9% of full scale.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat the test for Timebase : 1 msec/div,  50 �SYMBOL 109 \f "Symbol"�sec/div, and 10 �SYMBOL 109 \f "Symbol"�sec/div.


		and check as above.





5.6.1.b	AC 1M�SYMBOL 87 \f "Symbol"�





	�SYMBOL 167 \f "Wingdings"�	Select Ch1, Ch2, Ch3 & Ch4	: 	AC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Input gain				:	10 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Timebase 				:	10 �SYMBOL 109 \f "Symbol"�sec/div.





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that the high pkpk readout is less than  �SYMBOL 177 \f "Symbol"� 7.2 mV, 			corresponding to 9% of full scale. 





��
5.6.1.c	DC 50�SYMBOL 87 \f "Symbol"� 





	�SYMBOL 167 \f "Wingdings"�	Select Ch1, Ch2, Ch3 & Ch4	: 	DC 50�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Input gain				:	10 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Set Timebase 				:	50 �SYMBOL 109 \f "Symbol"�sec/div.





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that the high pkpk readout is less than  �SYMBOL 177 \f "Symbol"� 7.2 mV, 			corresponding to 9% of full scale. 





	





�


	


	�SYMBOL 167 \f "Wingdings"�	Repeat the tests for Timebase :   10 �SYMBOL 109 \f "Symbol"�sec/div and check as above.





	�SYMBOL 167 \f "Wingdings"�	Select	:	Timebase Setup


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


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





�





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that the high pkpk readout is less than  �SYMBOL 177 \f "Symbol"� 7.2 mV, 			corresponding to 9% of full scale.


	


�
5.6.2	Rms Noise 





	Specifications


	


	�SYMBOL 60 \f "Symbol"�   �SYMBOL 177 \f "Symbol"� 720 �SYMBOL 109 \f "Symbol"�V at 10 mV/div. 


	


5.6.2.a	DC 1M�SYMBOL 87 \f "Symbol"� 


	


	Procedure 


	


	�SYMBOL 167 \f "Wingdings"�	With no signal connected to the inputs, set 9384/M/L/TM/AL DSO settings as follows :


	


	�SYMBOL 167 \f "Wingdings"�	Turn on traces	:	Ch1, Ch2, Ch3 & Ch4


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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 1M�SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	10 mV/div.


	�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	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


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


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	20 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K





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


	�SYMBOL 167 \f "Wingdings"�	Measure	:	Parameters


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


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





	�SYMBOL 167 \f "Wingdings"�	Change parameters	


	


	�SYMBOL 167 \f "Wingdings"�	On line 1 	:	Measure sdev of Ch1


	�SYMBOL 167 \f "Wingdings"�	On line 2 	:	Measure sdev of Ch2


	�SYMBOL 167 \f "Wingdings"�	On line 3 	:	Measure sdev of Ch3


	�SYMBOL 167 \f "Wingdings"�	On line 4 	:	Measure sdev of Ch4





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that : high sdev readout is less than  �SYMBOL 177 \f "Symbol"� 720 �SYMBOL 109 \f "Symbol"�V, 			corresponding to 0.9% of full scale.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat the test for Timebase : 1 msec/div,  50 �SYMBOL 109 \f "Symbol"�sec/div, and 10 �SYMBOL 109 \f "Symbol"�sec/div.


		and check as above.








�





�


5.6.2.b	AC 1M�SYMBOL 87 \f "Symbol"�





	�SYMBOL 167 \f "Wingdings"�	Select Ch1, Ch2, Ch3 & Ch4	: 	AC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Input gain				:	10 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Timebase 				:	10 �SYMBOL 109 \f "Symbol"�sec/div.





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that the high Sdev readout is less than  �SYMBOL 177 \f "Symbol"� 720 �SYMBOL 109 \f "Symbol"�V, 			corresponding to 0.9% of full scale. 





5.6.2.c	DC 50�SYMBOL 87 \f "Symbol"� 





	�SYMBOL 167 \f "Wingdings"�	Select Ch1, Ch2, Ch3 & Ch4	: 	DC 50�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Input gain				:	10 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Set Timebase 				:	50 �SYMBOL 109 \f "Symbol"�sec/div.





	�SYMBOL 167 \f "Wingdings"�	Check after at least 50 sweeps that the high Sdev readout is less than  �SYMBOL 177 \f "Symbol"� 720 �SYMBOL 109 \f "Symbol"�V, 			corresponding to 0.9% of full scale. 








�


	





	�SYMBOL 167 \f "Wingdings"�	Repeat the tests for Timebase :   10 �SYMBOL 109 \f "Symbol"�sec/div and check as above.


5.6.3	Inputs Grounded  





	With no cable plugged into scope, set the DSO as follows :


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace	:	Channel 1, Channel 2, Channel 3 & Channel 4


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 50�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	10 mV/div.


	�SYMBOL 167 \f "Wingdings"�	Offset	:	Zero


	�SYMBOL 167 \f "Wingdings"�	Trigger on	:	Channel 1, DC


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


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	10 �SYMBOL 109 \f "Symbol"�sec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


	�SYMBOL 167 \f "Wingdings"�	Turn off trace	:	Channel 1, Channel 2, Channel 3 & Channel 4


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace	:	A, B, C, D


	�SYMBOL 167 \f "Wingdings"�	Select Math Setup	


	�SYMBOL 167 \f "Wingdings"�	For Math	:	Use at most 5000 points


	�SYMBOL 167 \f "Wingdings"�	Redefine A, B, C, D	:	Channel 1, Channel 2, Channel 3 & Channel 4	


	�SYMBOL 167 \f "Wingdings"�	Use Math ?	:	Yes


	�SYMBOL 167 \f "Wingdings"�	Math Type 	:	Average


	�SYMBOL 167 \f "Wingdings"�	Avg Type	:	Summed 


	�SYMBOL 167 \f "Wingdings"�	For	:	1000 sweeps


	


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


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


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	off


	�SYMBOL 167 \f "Wingdings"�	Change parameters	


	�SYMBOL 167 \f "Wingdings"�	On line 1	:	Measure mean of A


	�SYMBOL 167 \f "Wingdings"�	On line 2	:	Measure mean of B


	�SYMBOL 167 \f "Wingdings"�	On line 3	:	Measure mean of C


	�SYMBOL 167 \f "Wingdings"�	On line 4	:	Measure mean of D


	


	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean value of A, B, C & D is less than 


		�SYMBOL 177 \f "Symbol"�1.6 mV, corresponding to �SYMBOL 177 \f "Symbol"� 2% of full scale.


	


	�SYMBOL 167 \f "Wingdings"� 	Switch Channel 1, Channel 2, Channel 3 & Channel 4 between coupling DC 50�SYMBOL 87 \f "Symbol"� and 		Grounded.


	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean value of A, B, C & D is less than 


		�SYMBOL 177 \f "Symbol"�1.6 mV, corresponding to �SYMBOL 177 \f "Symbol"� 2% of full scale.


	


	�SYMBOL 167 \f "Wingdings"�	Set coupling all Channel	:	DC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean value of A, B, C & D is less than 


		�SYMBOL 177 \f "Symbol"�1.6 mV, corresponding to �SYMBOL 177 \f "Symbol"� 2% of full scale.


	


	�SYMBOL 167 \f "Wingdings"� 	Switch all Channel between coupling DC 1M�SYMBOL 87 \f "Symbol"� and Grounded.


	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean value of A, B, C & D is less than 


		�SYMBOL 177 \f "Symbol"�1.6 mV, corresponding to �SYMBOL 177 \f "Symbol"� 2% of full scale.


�


	


�


�





�	


�





�


5.7 	DC Linearity





	Specification 	





	�SYMBOL 163 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 5 % of full scale at 2mV/div, with 0 mV offset.


	�SYMBOL 163 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 3 % of full scale at 5mV/div, with 0 mV offset.


	�SYMBOL 163 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 2 % of full scale at 10mV/div and above.





5.7.1	Description





	This test measures the DC Accuracy within the gain range specified.


	The parameters Std voltage are used to measure the amplitude of the DC input signal.


 


5.7.1.a	DC 50�SYMBOL 87 \f "Symbol"�





	Procedure 


		


	�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"�	Input Coupling	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	0.0 mV


	�SYMBOL 167 \f "Wingdings"�	Input gain 	: 	from 2mV/div to 5 V/div. ( see table 5-2 and 5-3 )


	


	�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	:	Pos


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


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


	


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	2 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


	


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


	�SYMBOL 167 \f "Wingdings"�	Select Math Setup	


	�SYMBOL 167 \f "Wingdings"�	For Math	:	Use at most 5000 points


	�SYMBOL 167 \f "Wingdings"�	Redefine A	


	�SYMBOL 167 \f "Wingdings"�	Use Math ?	:	Yes


	�SYMBOL 167 \f "Wingdings"�	Math Type 	:	Average


	�SYMBOL 167 \f "Wingdings"�	Avg Type	:	Summed 


	�SYMBOL 167 \f "Wingdings"�	For	:	1000 sweeps


	�SYMBOL 167 \f "Wingdings"�	Of	:	Channel 1


	


	�SYMBOL 167 \f "Wingdings"�	Turn off trace 	:	Channel 1


	


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


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Std Voltage


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	off


	�SYMBOL 167 \f "Wingdings"�	on displayed trace	:	A





5.7.1.a.1	Positive DC Linearity





	�SYMBOL 167 \f "Wingdings"�	For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to


		Channel 1 : + 3 major screen divisions.	


	


	�SYMBOL 167 \f "Wingdings"�	For the low sensitivities : 2 mV, 5 mV, 10 mV, 20 mV and 50 mV/div., use a 


		50 Ohm 20 dB attenuator. 	


	


	











�


�



�
Range


�
Attenuator�
            Conditions of Test�
         Average Mean


      Parameter Reading�
�
Volts/div


Control�
  20 dB


�
   PS  Output�
9384/M/L/TM/AL


  Input�
9384/M/L/TM/AL Full scale�
Min Value


-X % of FS�
Max. Value


+X% of FS�



X%�
�
  2 mV�
  Yes�
+ 60 mV�
+ 6 mV�
 16 mV�
+ 5.2 mV�
+ 6.8 mV�
5%�
�
  5 mV�
  Yes�
+ 150 mV�
+ 15 mV�
 40 mV�
+ 13.8 mV�
+ 16.2 mV�
3%�
�
10 mV�
  Yes�
+ 300 mV�
+ 30 mV�
 80 mV�
+ 28.4 mV�
+ 31.6 mV�
2%�
�
20 mV�
  Yes�
+ 600 mV�
+ 60 mV�
 160 mV�
+ 56.8 mV�
+ 63.2 mV�
2%�
�
50 mV�
  Yes�
+ 1.5 V�
+150 mV�
 400 mV�
+ 142 mV�
+ 158 mV�
2%�
�
 .1 V�
   No�
+ 300 mV�
+ 300 mV�
 800 mV�
+ 284 mV�
+ 316 mV�
2%�
�
 .2 V�
   No�
+ 600 mV�
+ 600 mV�
   1.6 v�
+ 568 mV�
+ 632 mV�
2%�
�
 .5 V�
   No�
+ 1.5 V�
+ 1.5 V�
   4 V�
+ 1.42 V�
+ 1.58 V�
2%�
�
  1 V�
   No�
+ 3 V�
+ 3 V�
   8 V�
+ 2.84 V�
+ 3.16 V�
2%�
�



			Table 5-2 : Positive DC Linearity Readout Accuracy





	�SYMBOL 167 \f "Wingdings"�	For each point, read off the Mean parameter voltage, and compare it to the 				digital readout of the voltage reference


	


	�SYMBOL 167 \f "Wingdings"�	The Mean parameter reading should be within the limits shown in table 5-2.





�


�


	











5.7.1.a.2	Negative DC Linearity	





	�SYMBOL 167 \f "Wingdings"�	For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to


		Channel 1 : - 3 major screen divisions. 


	


	�SYMBOL 167 \f "Wingdings"�	For the low sensitivities : 2 mV, 5 mV, 10 mV, 20 mV and 50 mV/div., use a 50�SYMBOL 87 \f "Symbol"� 


		20 dB attenuator.


		


	�SYMBOL 167 \f "Wingdings"�	For each point, read off the Mean  parameter voltage, and compare it to the 				digital readout of the voltage reference. 


	


	�SYMBOL 167 \f "Wingdings"�	The mean parameter reading should be within the limits shown in table 5-3. 








	


Range


�
Attenuator�
            Conditions of Test�
         Average Mean


      Parameter Reading�
�
Volts/div


Control�
  20 dB


�
   PS  Output�
9384/M/L/TM/AL


  Input�
9384/M/L/TM/AL Full scale�
Min Value


-X % of FS�
Max. Value


+X% of FS�



X%�
�
  2 mV�
  Yes�
- 60 mV�
- 6 mV�
 16 mV�
- 5.2 mV�
- 6.8 mV�
5%�
�
  5 mV�
  Yes�
- 150 mV�
- 15 mV�
 40 mV�
- 13.8 mV�
- 16.2 mV�
3%�
�
10 mV�
  Yes�
- 300 mV�
- 30 mV�
 80 mV�
- 28.4 mV�
- 31.6 mV�
2%�
�
20 mV�
  Yes�
- 600 mV�
- 60 mV�
 160 mV�
- 56.8 mV�
- 63.2 mV�
2%�
�
50 mV�
  Yes�
- 1.5 V�
-150 mV�
 400 mV�
- 142 mV�
- 158 mV�
2%�
�
 .1 V�
   No�
- 300 mV�
- 300 mV�
 800 mV�
- 284 mV�
- 316 mV�
2%�
�
 .2 V�
   No�
- 600 mV�
- 600 mV�
   1.6 v�
- 568 mV�
- 632 mV�
2%�
�
 .5 V�
   No�
- 1.5 V�
- 1.5 V�
   4 V�
- 1.42 V�
- 1.58 V�
2%�
�
  1 V�
   No�
- 3 V�
- 3 V�
   8 V�
- 2.84 V�
- 3.16 V�
2%�
�
		


			Table 5-3 : Negative DC Linearity Readout Accuracy








�





�

















5.7.1.b	DC 1M�SYMBOL 87 \f "Symbol"�





	Set the DSO as follows :





	�SYMBOL 167 \f "Wingdings"�	 Input Coupling	:	DC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	 Input offset	:	0.0 mV


	�SYMBOL 167 \f "Wingdings"�	 Input gain 	: 	from 2mV/div. to 5 V/div.





	�SYMBOL 167 \f "Wingdings"�	For the ranges 2 mV/div. to 5 V/div., from the high precision voltage source, apply to


		Channel 1 the following 2 voltages values, one after another : + 3 major screen 			divisions, - 3 major screen divisions. 





	�SYMBOL 167 \f "Wingdings"�	For the low sensitivities : 2, 5, 10, 20  and 50 mV/div., use a 1M�SYMBOL 87 \f "Symbol"� 20 dB attenuator 			( 1/10 ), see table 5-4. 


	


Range


�
Attenuator�
            Conditions of Test�
         Average Mean


      Parameter Reading�
�
Volts/div


Control�
  20 dB


�
   PS  Output�
9384/M/L/TM/AL


  Input�
9384/M/L/TM/AL Full scale�
Min Value


�SYMBOL 177 \f "Symbol"�X% of FS�
Max. Value


�SYMBOL 177 \f "Symbol"�X% of FS�
 �SYMBOL 177 \f "Symbol"�


X%�
�
  2 mV�
  Yes�
�SYMBOL 177 \f "Symbol"� 60 mV�
�SYMBOL 177 \f "Symbol"� 6 mV�
 16 mV�
�SYMBOL 177 \f "Symbol"� 5.2 mV�
�SYMBOL 177 \f "Symbol"� 6.8 mV�
5%�
�
  5 mV�
  Yes�
�SYMBOL 177 \f "Symbol"� 150 mV�
�SYMBOL 177 \f "Symbol"� 15 mV�
 40 mV�
�SYMBOL 177 \f "Symbol"� 13.8 mV�
�SYMBOL 177 \f "Symbol"� 16.2 mV�
3%�
�
10 mV�
  Yes�
�SYMBOL 177 \f "Symbol"� 300 mV�
�SYMBOL 177 \f "Symbol"� 30 mV�
 80 mV�
�SYMBOL 177 \f "Symbol"� 28.4 mV�
�SYMBOL 177 \f "Symbol"� 31.6 mV�
2%�
�
20 mV�
  Yes�
�SYMBOL 177 \f "Symbol"� 600 mV�
�SYMBOL 177 \f "Symbol"� 60 mV�
 160 mV�
�SYMBOL 177 \f "Symbol"� 56.8 mV�
�SYMBOL 177 \f "Symbol"� 63.2 mV�
2%�
�
50 mV�
  Yes�
�SYMBOL 177 \f "Symbol"� 1.5 V�
�SYMBOL 177 \f "Symbol"�150 mV�
 400 mV�
�SYMBOL 177 \f "Symbol"� 142 mV�
�SYMBOL 177 \f "Symbol"� 158 mV�
2%�
�
 .1 V�
   No�
�SYMBOL 177 \f "Symbol"� 300 mV�
�SYMBOL 177 \f "Symbol"� 300 mV�
 800 mV�
�SYMBOL 177 \f "Symbol"� 284 mV�
�SYMBOL 177 \f "Symbol"� 316 mV�
2%�
�
 .2 V�
   No�
�SYMBOL 177 \f "Symbol"� 600 mV�
�SYMBOL 177 \f "Symbol"� 600 mV�
   1.6 v�
�SYMBOL 177 \f "Symbol"� 568 mV�
�SYMBOL 177 \f "Symbol"� 632 mV�
2%�
�
 .5 V�
   No�
�SYMBOL 177 \f "Symbol"� 1.5 V�
�SYMBOL 177 \f "Symbol"� 1.5 V�
   4 V�
�SYMBOL 177 \f "Symbol"� 1.42 V�
�SYMBOL 177 \f "Symbol"� 1.58 V�
2%�
�
  1 V�
   No�
�SYMBOL 177 \f "Symbol"� 3 V�
�SYMBOL 177 \f "Symbol"� 3 V�
   8 V�
�SYMBOL 177 \f "Symbol"� 2.84 V�
�SYMBOL 177 \f "Symbol"� 3.16 V�
2%�
�
  2 V�
   No�
�SYMBOL 177 \f "Symbol"� 6 V�
�SYMBOL 177 \f "Symbol"� 6 V�
  16 V�
�SYMBOL 177 \f "Symbol"� 5.68 V�
�SYMBOL 177 \f "Symbol"� 6.32 V�
2%�
�
  5 V�
   No�
�SYMBOL 177 \f "Symbol"� 15 V�
�SYMBOL 177 \f "Symbol"� 15 V�
  40 V�
�SYMBOL 177 \f "Symbol"� 14.2 V�
�SYMBOL 177 \f "Symbol"� 15.8 V�
2%�
�






			Table 5-4 : 1M�SYMBOL 87 \f "Symbol"� DC Linearity Readout Accuracy








	�SYMBOL 167 \f "Wingdings"�	For each point, read off the Mean parameter voltage, and compare it to the 				digital readout of the voltage reference.





	�SYMBOL 167 \f "Wingdings"�	The mean parameter reading should be within the limits shown in table 5-4.





	�SYMBOL 167 \f "Wingdings"�	Repeat steps 5.7.1.a and 5.7.1.b for Channel 2, Channel 3 and Channel 4 substituting 		channel controls and input connector.





	





	


�





�


5.8	Offset 





5.8.1	Description 





	The maximum allowed offsets depend on the sensitivity as described  in the 	specifications, and is tested at 2 mV and 5 mV range.





	Specifications


	


	�SYMBOL 177 \f "Symbol"� 400 mV	:	for the range 2mV/div.


	�SYMBOL 177 \f "Symbol"� 1 V	:	for 5 mV/div., 10 mV/div., 20 mV/div., 50 mV/div., 


	�SYMBOL 177 \f "Symbol"� 10 V	:	for 100 mV/div., 200 mV/div., 500 mV/div., 1 V/div ( 50 �SYMBOL 87 \f "Symbol"� )


	�SYMBOL 177 \f "Symbol"� 100 V	:	for ( 1 M�SYMBOL 87 \f "Symbol"� ), 1 V/div., 2 V/div., 5 V/div., 10 V/div.





5.8.1.a	Negative Offset Control Procedure


	 


	Set the DSO as follows : 


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace	:	Channel 1


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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 1M�SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	5 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	:	Pos


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


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	2 msec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


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


	�SYMBOL 167 \f "Wingdings"�	Select Math Setup	


	�SYMBOL 167 \f "Wingdings"�	For Math	:	Use at most 5000 points


	�SYMBOL 167 \f "Wingdings"�	Redefine A	


	�SYMBOL 167 \f "Wingdings"�	Use Math ?	:	Yes


	�SYMBOL 167 \f "Wingdings"�	Math Type 	:	Average


	�SYMBOL 167 \f "Wingdings"�	Avg Type	:	Summed


	�SYMBOL 167 \f "Wingdings"�	For	:	1000 sweeps


	�SYMBOL 167 \f "Wingdings"�	Of	:	Channel 1		


	


	�SYMBOL 167 \f "Wingdings"�	Turn off trace 	:	Channel 1


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


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Std Voltage


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	off


	�SYMBOL 167 \f "Wingdings"�	On displayed trace	:	A


	�SYMBOL 167 \f "Wingdings"�	From the high precision voltage source PS5004, apply to Channel 1  + 1 V .


	�SYMBOL 167 \f "Wingdings"�	Using the offset control, move Channel 1 trace through the entire range until the


		maximum offset value is reached : - 1 V.





	�SYMBOL 167 \f "Wingdings"�	Verify that the displayed trace A : Average (1) is in the screen, near to the center 			horizontal graticule line.	


	


	�SYMBOL 167 \f "Wingdings"�	Press clear sweeps. 





	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


		minimum + .985 V, maximum + 1.015 V.  ( see table 5-5 ).





Range


�
 Conditions of Test�
Offset


Control�
        Mean Parameter Reading�
�
Volts/div


Control�
   PS  Output�
9384/M/L/TM/AL


  Input�
9384/M/L/TM/AL


  Offset�
 Minimum   


 Value,   �
Maximum   


Value, �
�
 5 mV �
+ 1 V�
+ 1 V�
-  1 V�
 + .985 V �
+ 1.015 V�
�
2 mV�
+ 400  mV�
+ 400 mV�
- 400 mV�
 + 392  mV�
+ 408 mV�
�
	                         


				Table 5-5 : Negative offset control








�


	


	�SYMBOL 167 \f "Wingdings"�	Select Input Coupling	:	DC 50(


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	5 mV





	�SYMBOL 167 \f "Wingdings"�	Press clear sweeps





	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


		minimum + .985 V , maximum + 1.015 V. 





	�SYMBOL 167 \f "Wingdings"�	Set input gain to 2 mV/div from the high precision voltage source, apply to 


		Channel 1 the following voltage value : + 400 mV.


	


	�SYMBOL 167 \f "Wingdings"�	Using the offset control, move the Ch1 trace through the entire range until the 			following offset value is reached : - 400 mV.


	


	�SYMBOL 167 \f "Wingdings"�	 Press clear sweeps





	 �SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


			minimum + 392 mV, maximum + 408 mV ( see table 5-5 ).











�





	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.8.1.a for Channel 2, Channel 3 and Channel 4 substituting channel 			controls and input connector.


�
5.8.1.b	Positive Offset Control Procedure 


	 


	Set the DSO as in 5.8.1.a: 


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Channel 1 input gain	:	5 mV





	�SYMBOL 167 \f "Wingdings"�	From the high precision voltage source PS5004, apply to Channel 1  - 1 V .


	�SYMBOL 167 \f "Wingdings"�	Using the offset control, move Channel 1 trace through the entire range until the


		maximum offset value is reached : + 1 V.


	�SYMBOL 167 \f "Wingdings"�	Verify that the displayed trace A : Average (1) is in the screen, near to the center 			horizontal graticule line.	


	


	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


		minimum - .985 V, maximum - 1.015 V.  ( see table 5-6 ).





Range


�
 Conditions of Test�
Offset


Control�
        Mean Parameter Reading�
�
Volts/div


Control�
   PS  Output�
9384/M/L/TM/AL


  Input�
9384/M/L/TM/AL


  Offset�
 Minimum   


 Value,   �
Maximum   


Value, �
�
 5 mV �
- 1 V�
- 1 V�
+  1 V�
 - .985 V �
- 1.015 V�
�
2 mV�
- 400  mV�
- 400 mV�
+ 400 mV�
 - 392 mV�
- 408 mV�
�
	                         


				Table 5-6 : Positive offset control





�


	�SYMBOL 167 \f "Wingdings"�	Select Input Coupling	:	DC 50(


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	5 mV





	�SYMBOL 167 \f "Wingdings"�	Press clear sweeps





	�SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


		minimum - .985 V , maximum - 1.015 V. 





	�SYMBOL 167 \f "Wingdings"�	Set input gain to 2 mV/div from the high precision voltage source, apply to 


		Channel 1 the following voltage value : - 400 mV.


	


	�SYMBOL 167 \f "Wingdings"�	Using the offset control, move the Ch1 trace through the entire range until the 			following offset value is reached : + 400 mV.


	


	�SYMBOL 167 \f "Wingdings"�	 Press clear sweeps





	 �SYMBOL 167 \f "Wingdings"�	Check after at least 100 sweeps that the mean (A) parameter readout is :


			minimum - 392 mV, maximum - 408 mV ( see table 5-6 ).








�





	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.8.1.b for Channel 2, Channel 3 and Channel 4 substituting channel 			controls and input connector.


5.9	Bandwidth





5.9.1	Description 





	The purpose of this test is to ensure that the entire system has a bandwidth of at least


	1 GHz . An external source is used as the reference to provide a signal 	where amplitude 	and frequency are well controlled. A serious measurement of the bandwidth requires the 	use of a source whose amplitude does not change with frequency.


	The LeCroy calibration software corrects for the measured amplitude variation of the 	generator used. Generators can have errors of - 1 dB above 500 MHz. The non flatness of 	the generator should be taken into consideration. 





	Specifications





	DC to at least 1 GHz ( - 3 dB ) at 10 mV/div. and above. 


	DC to at least 400 MHz at 5 mV/div.  


	DC to at least 150 MHz at 2 mV/div.


	


5.9.1.a	DC 50 �SYMBOL 87 \f "Symbol"�





	Procedure





	�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"�	Input Coupling	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


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


	�SYMBOL 167 \f "Wingdings"�	Offset 	:	0 mV


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


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


	�SYMBOL 167 \f "Wingdings"�	Slope Line	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Mode	:	Norm or Auto


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	10 �SYMBOL 109 \f "Symbol"�sec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


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


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


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	off	


	�SYMBOL 167 \f "Wingdings"�	Change parameters	:	Measure


	�SYMBOL 167 \f "Wingdings"�	On line 1	:	sdev of 1


	�SYMBOL 167 \f "Wingdings"�	On line 2	:	freq of 1





	�SYMBOL 167 \f "Wingdings"�	Connect a HP8648B sine wave generator to Channel 1, set the 					frequency to 500 KHz, adjust the generator output amplitude to get on DSO :


		sdev(1) = 80 mV. 





�


	


�


	�SYMBOL 167 \f "Wingdings"�	Increase the generator frequency in multi 50 MHz  steps until the sine wave 				amplitude is 70% of the initial amplitude at 500 KHz . 


	


	�SYMBOL 167 \f "Wingdings"�	At each 50 MHz step, check that sdev(1) �SYMBOL 62 \f "Symbol"� 56 mV


	


	�SYMBOL 167 \f "Wingdings"�	When sdev(1) = 56 mV ( 3 dB point ) the frequency of the generator must be at least 		1 GHz.





�











	�SYMBOL 167 \f "Wingdings"�	Select Coupling and Global BWL : 25 MHz ( bandwidth limiter on )





	�SYMBOL 167 \f "Wingdings"�	Check that the frequency at the 3 dB point ( sdev(1) = 56 mV ) is typically 25 MHz .


		( between 10 MHz and 37 MHz ).








�





	�SYMBOL 167 \f "Wingdings"�	Select Coupling and Global BWL : 200 MHz ( bandwidth limiter on )


	�SYMBOL 167 \f "Wingdings"�	Check that the frequency at the 3 dB point ( sdev(1) = 56 mV ) is typically 200 MHz .


		( between 110 MHz and 290 MHz ).





�


	�SYMBOL 167 \f "Wingdings"�	Set DSO Input gain	:	100 mV/div.





	�SYMBOL 167 \f "Wingdings"�	Select Coupling and Global BWL : Off ( bandwidth limiter off )





	�SYMBOL 167 \f "Wingdings"�	Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude 		to get on DSO : sdev(1) = 140 mV. 


	


	�SYMBOL 167 \f "Wingdings"�	Increase the generator frequency in multi 50 MHz  steps until the sine wave 				amplitude is 70% of the initial amplitude at 500 KHz . 


	


	�SYMBOL 167 \f "Wingdings"�	At each 50 MHz step, check that sdev(1) �SYMBOL 62 \f "Symbol"� 98 mV


	


	�SYMBOL 167 \f "Wingdings"�	When sdev(1) = 98 mV ( 3 dB point ) the frequency of the generator must be at least 		1 GHz.





�


	


�





5.9.1.a.1	Trigger Bandwidth





	�SYMBOL 167 \f "Wingdings"�	Set DSO Input gain	:	100 mV/div.


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


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


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


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





	�SYMBOL 167 \f "Wingdings"�	Set sine wave generator frequency to 501 MHz


	


	�SYMBOL 167 \f "Wingdings"�	Change Trigger level, until the scope triggers on Channel 1. 





�








	�SYMBOL 167 \f "Wingdings"�	Check  : The scope must keep triggering in a stable way, a smooth 501 MHz sine 			wave must be visible on the screen.





	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.9.1.a and 5.9.1.a.1 for Channel 2, Channel 3 and Channel 4 substituting 		channel controls and input 	connector.





�
5.9.1.b	1 M�SYMBOL 87 \f "Symbol"�





	The purpose of this test is to ensure that the entire 9384/M/L/TM/AL system has a 	bandwidth of at least 450 MHz at probe tip.


	


	Set up a HP8648B sine wave generator or equivalent.





	


	�SYMBOL 167 \f "Wingdings"�	Terminate the output of the HP8648B via a 50�SYMBOL 87 \f "Symbol"� feed through and connect it to the 			channel 1 input through a LeCroy PP005 10X-probe  using a probe tip BNC Jack 			adapter.


		Make sure the probe compensation is perfectly adjusted at low frequency.


	


	�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"�	Input Coupling 	:	AC 1M�SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	1 V/div.


	�SYMBOL 167 \f "Wingdings"�	Offset 	:	0 mV


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


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


	�SYMBOL 167 \f "Wingdings"�	Slope Line	:	Pos


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


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	10 �SYMBOL 109 \f "Symbol"�sec/div.


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up	:	50 K


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


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


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	off	


	�SYMBOL 167 \f "Wingdings"�	Change parameters	:	Measure


	�SYMBOL 167 \f "Wingdings"�	On line 1	:	sdev of 1


	�SYMBOL 167 \f "Wingdings"�	On line 2	:	freq of 1





	�SYMBOL 167 \f "Wingdings"�	Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude 		to get on DSO : sdev(1) = 2.5 V. 


	


	�SYMBOL 167 \f "Wingdings"�	Increase the generator frequency in multi  50 MHz  steps until the sine wave 			amplitude is 70% of the initial amplitude at 500 KHz . 


	


	�SYMBOL 167 \f "Wingdings"�	At each frequency step, check that sdev(1) �SYMBOL 62 \f "Symbol"� 1.75 V


	


	�SYMBOL 167 \f "Wingdings"�	When sdev(1) = 1.75 V ( 3 dB point ) the frequency of the generator must be at least 		450  MHz.





	


	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.9.1.b for Channel 2, Channel 3 and Channel 4 substituting channel 			control and input connector.


�





�


5.10	Trigger Level


	


5.10.1	Description  





	The trigger capabilities are tested for several cases of the standard edge trigger :


	�SYMBOL 167 \f "Wingdings"�	Channel ( internal ), and External Trigger sources


	�SYMBOL 167 \f "Wingdings"�	Three DC levels : -3, 0, +3  major screen divisions


	�SYMBOL 167 \f "Wingdings"�	DC coupling


	�SYMBOL 167 \f "Wingdings"�	Positive and negative slopes





5.10.2	Channel ( internal )





	The horizontal and vertical errors for a trigger at 0 v threshold are determined by 	comparing the crossing point of the same sine wave at two different amplitudes. 





	�SYMBOL 167 \f "Wingdings"�	Setup any sine wave generator capable of generating sine waves of 1 KHz, 4V pkpk.


	�SYMBOL 167 \f "Wingdings"�	Connect the generator output to Channel 1 


 


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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling Ch 1	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	.5 V/div.


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


	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC 0.0 mV


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


	�SYMBOL 167 \f "Wingdings"�	Pre-Trigger Delay	:  	50 %


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


	�SYMBOL 167 \f "Wingdings"�	Channel Use	:	4	


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	50 K samples


	


	�SYMBOL 167 \f "Wingdings"�	Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak,


		corresponding to a 4 V amplitude. 


	�SYMBOL 167 \f "Wingdings"�	It is important that the offset of the input is set to zero mV, use show status and 			acquisition status to verify.





	�SYMBOL 167 \f "Wingdings"�	Display setup	:	Dot join Off


	�SYMBOL 167 \f "Wingdings"�	Set Persistence On, and acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	Connect a 3 dB attenuator, and acquire few more sweeps in Single mode.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is within 		�SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"� sec. The time readout is below 0.50 V in the icon 1, at top left.


�





�


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	�SYMBOL 167 \f "Wingdings"�	Check that the voltage difference obtained between the marker and the trigger level is 		within �SYMBOL 177 \f "Symbol"� 200 mV. The level readout is below 0.50 V in the icon 1, at top left.


	


�





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


	


	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input 


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	Connect the 3 dB attenuator, and acquire few more sweeps in Single mode.


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is 			within �SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"� sec. The time readout is below 0.50 V in the icon 1, at top left.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	�SYMBOL 167 \f "Wingdings"�	Check that the voltage difference obtained between the marker and the trigger level is 		within �SYMBOL 177 \f "Symbol"� 200 mV. The level readout is below 0.50 V in the icon 1, at top left.


�
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	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC + 1.5 V


	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope 1 	:	Pos


	 


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical + 3 divisions.





	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).





	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 1.5 V �SYMBOL 177 \f "Symbol"� .2 V. See icon 1 at top left.














�





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


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at the


		vertical + 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 1.5 V �SYMBOL 177 \f "Symbol"� .2 V. See icon at top left.














�











	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC - 1.5 V


	


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope 1 	:	Pos


	 


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical - 3 divisions.





	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).





	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 1.5 V �SYMBOL 177 \f "Symbol"� .2 V. See icon 1 at top left.














�





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


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical - 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 1.5 V �SYMBOL 177 \f "Symbol"� .2 V. See icon 1 at top left.











�


	


	


	�SYMBOL 167 \f "Wingdings"�	Repeat step 5.10.2 for Channel 2, Channel 3 and Channel 4,  substituting channel 			controls and input connector.


5.10.3	External Trigger


	


	Specifications


 	


	External trigger range	:	DC �SYMBOL 177 \f "Symbol"� .5 V


 


	Procedure 





	�SYMBOL 167 \f "Wingdings"�	Connect the output of the generator to External  input and to Channel 2 via a coaxial 


	  	T-connector. The cable length from  External to Channel 2 must be short, at most


	  	2 nsec. 


	


	�SYMBOL 167 \f "Wingdings"�	Set frequency 	:	1 KHz	 


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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling Ch 2	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	100 mV/div.


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


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


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


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


	�SYMBOL 167 \f "Wingdings"�	Slope Ext	:	Pos


	�SYMBOL 167 \f "Wingdings"�	External	:	DC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Set Ext Trigger level	:	DC 0.0 mV


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


	�SYMBOL 167 \f "Wingdings"�	Pre-Trigger Delay	:  	50 %


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


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	50 K samples


	


	�SYMBOL 167 \f "Wingdings"�	Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak,


		corresponding to a .8 V amplitude. 


	�SYMBOL 167 \f "Wingdings"�	It is important that the offset of the input is set to zero mV, use show status and 			acquisition status to verify.





	�SYMBOL 167 \f "Wingdings"�	Display setup	:	Dot join Off


	�SYMBOL 167 \f "Wingdings"�	Set Persistence On, and acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	Connect a 3 dB attenuator, and acquire few more sweeps in Single mode.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is within 		�SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"�sec. The time readout is below 100 mV in the icon 2, at top left.  





�


	


� 


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is within �SYMBOL 177 \f "Symbol"� 40 mV. See icon 2 at top left.








�





	


	�SYMBOL 167 \f "Wingdings"�	Set Slope Ext	:	Neg


	


	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input 


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	Connect the 3 dB attenuator, and acquire few more sweeps in Single mode.


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is 			within �SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"� sec. The time readout is below 100 mV in the icon 2, at top left.


�





�	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the voltage difference obtained between the marker and the trigger level is 		within �SYMBOL 177 \f "Symbol"� 40 mV. The level readout is below 100 mV in the icon 2, at top left.


		





�








	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC + 300 mV


	


	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext 	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical + 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).





	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 300 mV �SYMBOL 177 \f "Symbol"� 40 mV. See icon 2 at top. 


�





	





	





	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext 	:	Neg


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at the


		vertical + 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 300 mV �SYMBOL 177 \f "Symbol"� 40 mV. See icon 2 at top .			


�	 


	





	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC - 300 mV


	


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext 	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical - 3 divisions.


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 300 mV �SYMBOL 177 \f "Symbol"� 40 mV. See icon 2 at top.





	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext 	:	Neg


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at the


		vertical - 3 divisions.


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 300 mV �SYMBOL 177 \f "Symbol"� 40 mV. See icon 2 at top. 


�


	


�


5.10.4	External /10 Trigger 


		


	Specifications


 	


	External trigger range	:	DC �SYMBOL 177 \f "Symbol"� 5 V


 


	Procedure 





	�SYMBOL 167 \f "Wingdings"�	Connect the output of the generator to External  input and to Channel 2 via a coaxial 


	  	T-connector. The cable length from  External to Channel 2 must be short, at most


	  	2 nsec. 


	�SYMBOL 167 \f "Wingdings"�	Set frequency 	:	1 KHz	 





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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling Ch 2	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	1 V/div.


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


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


	�SYMBOL 167 \f "Wingdings"�	Trigger on	:	Ext10


	�SYMBOL 167 \f "Wingdings"�	Coupling Ext10	:	DC


	�SYMBOL 167 \f "Wingdings"�	Slope Ext10	:	Pos


	�SYMBOL 167 \f "Wingdings"�	External	:	DC 1M�SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	Set Ext Trigger level	:	DC 0.0 mV


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


	�SYMBOL 167 \f "Wingdings"�	Pre-Trigger Delay	:  	50 %


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


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	50 K samples


	


	�SYMBOL 167 \f "Wingdings"�	Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak,


		corresponding to a 8 V amplitude. 


	�SYMBOL 167 \f "Wingdings"�	It is important that the offset of the input is set to zero mV, use show status and 			acquisition status to verify.


	


	�SYMBOL 167 \f "Wingdings"�	Display setup	:	Dot join Off


	�SYMBOL 167 \f "Wingdings"�	Set Persistence On, and acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	Connect a 3 dB attenuator, and acquire few more sweeps in Single mode.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is within 		�SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"�sec. The time readout is below 1 V in the icon 2, at top left. 





�





�	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the voltage difference obtained between the marker and the trigger level is 		within �SYMBOL 177 \f "Symbol"� 400 mV. The level readout is below 1 V in the icon 2, at top left.


	





	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext10 	:	Neg


	


	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input 


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	Connect the 3 dB attenuator, and acquire few more sweeps in Single mode.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Time, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the horizontal crossing point 		of the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the time difference obtained between the marker and the trigger is 			within �SYMBOL 177 \f "Symbol"� 20 �SYMBOL 109 \f "Symbol"� sec. The time readout is below 1 V in the icon 2, at top left.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors mode	:	Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker at the vertical crossing point of 		the two sine waves.


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is within �SYMBOL 177 \f "Symbol"� 400 mV. See icon 2 at left.





�
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	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC + 3 V


	


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext10	:	Pos





	�SYMBOL 167 \f "Wingdings"�	Disconnect the 3 dB attenuator from the BNC input





	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical + 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).





	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 3 V �SYMBOL 177 \f "Symbol"� 400 mV. See icon 2 at top. 











�


	�SYMBOL 167 \f "Wingdings"�	Set Trigger Slope Ext10 	:	Neg


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at the


		vertical + 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is + 3 V �SYMBOL 177 \f "Symbol"� 400 mV. See icon 2 at top .


	











�











	�SYMBOL 167 \f "Wingdings"�	Set Trigger level	:	DC - 3 V


	


	�SYMBOL 167 \f "Wingdings"�	Trigger Slope Ext10 	:	Pos


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at 


		the vertical - 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 3 V �SYMBOL 177 \f "Symbol"� 400 mV. See icon 2 at top.











�


	








	�SYMBOL 167 \f "Wingdings"�	Trigger Slope Ext10	:	Neg


	


	�SYMBOL 167 \f "Wingdings"�	Acquire few sweeps in Single Trigger mode.


	


	�SYMBOL 167 \f "Wingdings"�	The sine wave must pass through the horizontal center of the screen at the


		vertical - 3 divisions.


	


	�SYMBOL 167 \f "Wingdings"�	Select Cursors/Measure	:	Cursors, Amplitude, Absolute


	


	�SYMBOL 167 \f "Wingdings"�	Use the " cursor position " knob, to move the marker, at the crossing point of the 


		sine wave and the horizontal center of the screen ( 50% pre-trigger line ).


	


	�SYMBOL 167 \f "Wingdings"�	Check that the vertical crossing point level is - 3 V �SYMBOL 177 \f "Symbol"� 400 mV. See icon 2 at top.














�











5.11	Smart Trigger





	Specifications





	Pulse width �SYMBOL 60 \f "Symbol"� or �SYMBOL 62 \f "Symbol"� 2.5 nsec to 20 sec.	





5.11.1	Trigger on Pulse Width �SYMBOL 60 \f "Symbol"� 10 nsec 


	


	Procedure





	�SYMBOL 167 \f "Wingdings"�	Connect a sine wave generator to Channel 1


	


	�SYMBOL 167 \f "Wingdings"�	Frequency	:	100 MHz


	�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"�	Input Coupling 	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	.5 V/div.


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


	�SYMBOL 167 \f "Wingdings"�	Setup Smart Trigger	:	Glitch


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


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


	�SYMBOL 167 \f "Wingdings"�	At end of	:	Neg


	�SYMBOL 167 \f "Wingdings"�	Width	:	�SYMBOL 60 \f "Symbol"� 10 nsec


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


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	5 nsec/div.





	�SYMBOL 167 \f "Wingdings"�	Adjust the generator output amplitude to get a five division amplitude sine wave.





	�SYMBOL 167 \f "Wingdings"�	Check that the scope triggers





	�SYMBOL 167 \f "Wingdings"�	Switch to Width	:	�SYMBOL 62 \f "Symbol"� 10 nsec





	�SYMBOL 167 \f "Wingdings"�	Check that the scope doesn't trigger : slow trigger and no flashes in box next to 			normal.





5.11.2	Trigger on Pulse Width �SYMBOL 62 \f "Symbol"� 10 nsec 





	�SYMBOL 167 \f "Wingdings"�	Adjust the generator frequency to 40 MHz


 	


	�SYMBOL 167 \f "Wingdings"�	Check that the scope triggers





	�SYMBOL 167 \f "Wingdings"�	Switch to Width	:	�SYMBOL 60 \f "Symbol"� 10 nsec


	


	�SYMBOL 167 \f "Wingdings"�	Check that the scope doesn't trigger : slow trigger and no flashes in box next to 			normal.


�
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5.11.3	Trigger on Pulse Width �SYMBOL 60 \f "Symbol"� 100 nsec 





	�SYMBOL 167 \f "Wingdings"�	Set the generator frequency to 10 MHz





	�SYMBOL 167 \f "Wingdings"�	Pulse width	:	�SYMBOL 60 \f "Symbol"� 100 nsec





	�SYMBOL 167 \f "Wingdings"�	Timebase	:	20 nsec/div.





	�SYMBOL 167 \f "Wingdings"�	Check that the scope triggers.  








�











	�SYMBOL 167 \f "Wingdings"�	Switch to Width	:	�SYMBOL 62 \f "Symbol"� 100 nsec





	�SYMBOL 167 \f "Wingdings"�	Check that the scope doesn't trigger : slow trigger and no flashes in box next to 			normal.





�
5.11.4	Trigger on Pulse Width �SYMBOL 62 \f "Symbol"� 100 nsec 





	�SYMBOL 167 \f "Wingdings"�	Adjust the generator frequency to 4 MHz


 	


	�SYMBOL 167 \f "Wingdings"�	Pulse width	:	�SYMBOL 62 \f "Symbol"� 100 nsec





	�SYMBOL 167 \f "Wingdings"�	Set Timebase	:	50 nsec/div.





	�SYMBOL 167 \f "Wingdings"�	Check that the scope triggers.











�


	





	�SYMBOL 167 \f "Wingdings"�	Switch to Width	:	�SYMBOL 60 \f "Symbol"� 100 nsec





	�SYMBOL 167 \f "Wingdings"�	Check that the scope doesn't trigger : slow trigger and no flashes in box next to 			normal.


	


	�SYMBOL 167 \f "Wingdings"�	Repeat all the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 		controls and input connector, and check as above.	


�
5.12	Time Base Accuracy





5.12.1 	Description





	An external sine wave generator of 1 MHz with a frequency accuracy better than 


	1 PPM is used. 





	Specifications





	500 MHz clock : accuracy :  �SYMBOL 163 \f "Symbol"�  �SYMBOL 177 \f "Symbol"�  0.001 %  or �SYMBOL 163 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 10 PPM


	





5.12.2	500 MHz Clock Manual Verification Procedure


	


	Setup a sine wave generator.





	�SYMBOL 167 \f "Wingdings"�	Frequency	:	1 MHz





	�SYMBOL 167 \f "Wingdings"�	Connect the generator output to Channel 1 


	


	�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"�	Input Coupling	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Input gain	:	.5 V/div.


	�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	:	Pos


	�SYMBOL 167 \f "Wingdings"�	Level 1	:	0.5 V


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


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


	�SYMBOL 167 \f "Wingdings"�	Delay	:	0 %


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


	�SYMBOL 167 \f "Wingdings"�	Channel use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	50 K


		


	�SYMBOL 167 \f "Wingdings"�	Adjust the generator output amplitude and Ch1 offset to get a five divisions peak to  			peak amplitude sine wave.





	�SYMBOL 167 \f "Wingdings"�	Store Channel 1 in Memory 1





	�SYMBOL 167 \f "Wingdings"�	Set Post-trigger delay to 5.00 msec





	This allows the accuracy of the time base clock to be checked 5000 periods after the


	trigger point.


�





�


	�SYMBOL 167 \f "Wingdings"�	Recall Memory 1 to A


	


	�SYMBOL 167 \f "Wingdings"�	Turn on trace A





	�SYMBOL 167 \f "Wingdings"�	Check that the displayed Channel 1 trace is aligned with the sine wave from 			memory 1.





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


	�SYMBOL 167 \f "Wingdings"�	Measure	:	Parameters


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


	�SYMBOL 167 \f "Wingdings"�	Statistics	:	Off





	�SYMBOL 167 \f "Wingdings"�	Change parameters	


	


	�SYMBOL 167 \f "Wingdings"�	On line 1 	:	Delay of 1


	�SYMBOL 167 \f "Wingdings"�	On line 2 	:	Delay of A





	�SYMBOL 167 \f "Wingdings"�	Check that ( delay(A) - delay(1) + 5 msec ) �SYMBOL 163 \f "Symbol"� �SYMBOL 177 \f "Symbol"� 0.00005 msec corresponding to 


		10  PPM.








�


	





	A difference of �SYMBOL 177 \f "Symbol"� 0.05 �SYMBOL 109 \f "Symbol"�sec corresponds to �SYMBOL 177 \f "Symbol"� 10 PPM. 





	See screen dump below :











�





�
5.13	Overshoot and Rise time  ( 10%-90% ) 





	Specifications


	


	DC 50 �SYMBOL 87 \f "Symbol"�, 50 mV/div., 	:  overshoot �SYMBOL 60 \f "Symbol"� 20 %, rise time �SYMBOL 60 \f "Symbol"� 0.5 ns 


	DC 1 M�SYMBOL 87 \f "Symbol"�, 100 mV/div.,	:  rise time �SYMBOL 60 \f "Symbol"� 1.5 ns 


	


	Procedure


	


	�SYMBOL 167 \f "Wingdings"�	Apply the fast pulse generator TD-1107B ( �SYMBOL 60 \f "Symbol"� 70 psec ) or equivalent,  to Channel 1


	�SYMBOL 167 \f "Wingdings"�	Set the DSO as follows :


	�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"� 	Coupling Channel 1	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"� 	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"� 	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"� 	Input offset	:	- 250 mV


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


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


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


	�SYMBOL 167 \f "Wingdings"� 	Trigger level	:	DC 250 mV 


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


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


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


	�SYMBOL 167 \f "Wingdings"� 	Holdoff	:	Off


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


	�SYMBOL 167 \f "Wingdings"� 	Record up to	:	50K samples


	�SYMBOL 167 \f "Wingdings"� 	Delay	:	30 % Pre-Trigger


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


	�SYMBOL 167 \f "Wingdings"� 	Select Math Setup	


	�SYMBOL 167 \f "Wingdings"� 	For Math	:	Use at most 1000 points


	�SYMBOL 167 \f "Wingdings"� 	Use Math ?	:	Yes


	�SYMBOL 167 \f "Wingdings"� 	Math Type 	:	Average


	�SYMBOL 167 \f "Wingdings"� 	Avg Type	:	Summed 


	�SYMBOL 167 \f "Wingdings"� 	Of	:	Channel 1


	�SYMBOL 167 \f "Wingdings"�  Turn off trace 	:	Channel 1


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


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


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


	�SYMBOL 167 \f "Wingdings"�  Change Parameters	:


	�SYMBOL 167 \f "Wingdings"�  on displayed trace	:	A


	�SYMBOL 167 \f "Wingdings"�  On line 1	:


	�SYMBOL 167 \f "Wingdings"�  Measure	: 	Over + of A


	�SYMBOL 167 \f "Wingdings"�  On line 2	:


	�SYMBOL 167 \f "Wingdings"�  Measure 	: 	Rise of A	








�








	


	�SYMBOL 167 \f "Wingdings"�	Check that the average overshoot is �SYMBOL 60 \f "Symbol"� 20 % and rise time is 	�SYMBOL 60 \f "Symbol"� 0.5 ns 


		( measured in scope and not corrected for the effect of the step generator ).





	�SYMBOL 167 \f "Wingdings"�	Set Input Coupling	:	DC 1 M�SYMBOL 87 \f "Symbol"�


	


	�SYMBOL 167 \f "Wingdings"� 	Timebase	:	2 nsec/div





	�SYMBOL 167 \f "Wingdings"�	Terminate the output of the TD-1107B pulser with a 50�SYMBOL 87 \f "Symbol"� feed through and connect it 		to Ch1


	


	�SYMBOL 167 \f "Wingdings"�	Check that the Average rise time is �SYMBOL 60 \f "Symbol"� 1.5 ns ( measured in scope and not corrected for 		the effect of the step generator ). 





�	


	�SYMBOL 167 \f "Wingdings"�	Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 			controls and input connector, and check as above.





5.14	Probe Calibrator Verification





	Specifications





	Amplitude	:	50 mV to 500 mV �SYMBOL 177 \f "Symbol"� 2 % into 50�SYMBOL 87 \f "Symbol"� 


			:	50 mV to 1 V �SYMBOL 177 \f "Symbol"� 2 % into 1 M�SYMBOL 87 \f "Symbol"�


		


	Frequency	:	500 Hz to 2 MHz  �SYMBOL 177 \f "Symbol"� 1 ‰	





	Probe Calibrator Verification Procedure





	�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"�	Set Frequency	:	500 Hz


	�SYMBOL 167 \f "Wingdings"�	Amplitude	:	1 V ( 500 mV into 50 �SYMBOL 87 \f "Symbol"� )


	


	�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"�	Input Coupling	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"�	Input offset	:	- 250 mV


	�SYMBOL 167 \f "Wingdings"�	Input gain 	: 	100 mV/div.


	


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


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


	�SYMBOL 167 \f "Wingdings"�	Trigger level	:	DC 250 mV 


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


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


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


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


	


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.5 msec/div.


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


	


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


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


	�SYMBOL 167 \f "Wingdings"�	Change parameters	:	


	�SYMBOL 167 \f "Wingdings"�	On line 1	:	Measure ampl of 1


	�SYMBOL 167 \f "Wingdings"�	On line 2	:	Measure freq of 1 


	


	�SYMBOL 167 \f "Wingdings"�	Check parameters readout : freq (1) = 500 Hz  �SYMBOL 177 \f "Symbol"� 1 ‰ , and ampl (1) = 500 mV �SYMBOL 177 \f "Symbol"� 6 %  		( �SYMBOL 177 \f "Symbol"� 2 % plus �SYMBOL 177 \f "Symbol"� 4 % due to the non linearity of the scope )


	


	�SYMBOL 167 \f "Wingdings"�	Set Cal frequency 	:	2 MHz  


	�SYMBOL 167 \f "Wingdings"�	Timebase	:	.2 �SYMBOL 109 \f "Symbol"�s


	�SYMBOL 167 \f "Wingdings"�	Check that freq (1) is 2 MHz  �SYMBOL 177 \f "Symbol"� 1 ‰	


	


	�SYMBOL 167 \f "Wingdings"�	Repeat test for amplitude of 0.05 V ( 25 mV into 50 �SYMBOL 87 \f "Symbol"� ) 


	


	�SYMBOL 167 \f "Wingdings"�	Set Cal amplitude	:	50 mV ( 25 mV into 50 �SYMBOL 87 \f "Symbol"� )


	�SYMBOL 167 \f "Wingdings"�	DSO Input gain 	: 	5 mV/div.


	


	�SYMBOL 167 \f "Wingdings"�	Check parameters readout ampl (1) = 25 mV �SYMBOL 177 \f "Symbol"� 6 %


�


	


�


	�SYMBOL 167 \f "Wingdings"�	Repeat the tests for the amplitude of 0.05 V and 1 V into 1 M�SYMBOL 87 \f "Symbol"� 





 	�SYMBOL 167 \f "Wingdings"�	Cal amplitude	:	50 mV


	�SYMBOL 167 \f "Wingdings"�	Set Input Coupling	:	DC 1M �SYMBOL 87 \f "Symbol"�


	�SYMBOL 167 \f "Wingdings"�	DSO Input gain 	: 	10 mV/div.


	


	�SYMBOL 167 \f "Wingdings"�	Check parameters readout ampl (1) = 50 mV �SYMBOL 177 \f "Symbol"� 6 %





		








	


�











	�SYMBOL 167 \f "Wingdings"�	Set Cal amplitude	:	1 V


	�SYMBOL 167 \f "Wingdings"�	DSO Input gain 	: 	200 mV/div.


	


	�SYMBOL 167 \f "Wingdings"�	Check parameters readout ampl (1) = 1 V �SYMBOL 177 \f "Symbol"� 6 %


�
5.15	Overload





	Specifications


	


	1 Watt  into 50 �SYMBOL 87 \f "Symbol"� : Overload �SYMBOL 60 \f "Symbol"� 17 seconds	


	


	Procedure


	


	�SYMBOL 167 \f "Wingdings"�	Set the DSO as follows :





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


	�SYMBOL 167 \f "Wingdings"�	Input Coupling	:	DC 50 �SYMBOL 87 \f "Symbol"�


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


	�SYMBOL 167 \f "Wingdings"�	Global BWL	:	Off


	�SYMBOL 167 \f "Wingdings"�	Probe atten	:	X1


	�SYMBOL 167 \f "Wingdings"� 	Input offset	:	- 3.5 V


	�SYMBOL 167 \f "Wingdings"�	Input gain 	: 	1 V/div.


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


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


	�SYMBOL 167 \f "Wingdings"�	Trigger level	:	DC - 0.04 V 


	�SYMBOL 167 \f "Wingdings"�	Delay	:	zero


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


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


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


	�SYMBOL 167 \f "Wingdings"�	Holdoff	:	Off


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


	�SYMBOL 167 \f "Wingdings"�	Channel Use	:	4


	�SYMBOL 167 \f "Wingdings"�	Record up to	:	1000 samples





	�SYMBOL 167 \f "Wingdings"�	From Tektronix power supply PS5004, apply 7.07 V ( 1 Watt ) to Channel 1.





	�SYMBOL 167 \f "Wingdings"�	Check that the overload trips, within 17 seconds.





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


	


	�SYMBOL 167 \f "Wingdings"�	From Tektronix power supply PS5004, apply 5 V ( .5 Watt ) to Channel 1


	


	�SYMBOL 167 \f "Wingdings"�	Check that the overload doesn't trip for at least 30 seconds.





	�SYMBOL 167 \f "Wingdings"�	Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 			controls and input connector, and check as above.


�





�


5.16	Combining Channels


	


		Channels can be combined to achieve more memory and more sampling rate by 			interleaving the ADC's in time. It is possible to achieve 4 GS/s and up to 8M record 			length ( 9384AL ) by means of a special adaptor call PP094. 





		�SYMBOL 167 \f "Wingdings"�	Set DSO Timebase	:	.2 (sec/div.


		


		�SYMBOL 167 \f "Wingdings"�	Connect the PP094 adaptor to Channel 2 and Channel 3 and check that :


		�SYMBOL 167 \f "Wingdings"�	The PP094 is identified on Channel 2


		�SYMBOL 167 \f "Wingdings"�	Channel 1, Channel 3 and Channel 4 are disabled 


		�SYMBOL 167 \f "Wingdings"�	Channel 2 is set to DC 50 �SYMBOL 87 \f "Symbol"�, X2


		�SYMBOL 167 \f "Wingdings"�	Sampling rate is 4 GS/s





		�SYMBOL 167 \f "Wingdings"�	Connect the Probe calibrator output to PP094 input using a 5 nsec BNC cable.


		�SYMBOL 167 \f "Wingdings"�	Set Cal frequency to 2 MHz and Amplitude to 1 V into 1 M�SYMBOL 87 \f "Symbol"�


		�SYMBOL 167 \f "Wingdings"�	Turn on trace 2 and check that : 


		�SYMBOL 167 \f "Wingdings"�	A Square wave of 500 mV is displayed on Channel 2





�


		


		


		�SYMBOL 167 \f "Wingdings"�	Turn on trace 1, 3, 4 and check that :


		�SYMBOL 167 \f "Wingdings"�	A Square wave of 500 mV is displayed on Channel 1, Channel 3, and Channel 4.
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