
. Technical Reference 

Tektronix / 

TDS 
Digit 
Perfc 

0714 



- . < 
.  .  . - - . .e -m. - . .  .  

TEK . INTER-OFFICE COMlvllJNlCATlON .- 
. 

Sohn Martin 94-540 
TO 3:. ’ t Juno 25, 1991 

FWW 
Frank Gray, SO-PAT 

M3KC.T 
GIDEP permit request 

In response to the request to grant permission to the 
Government Industry Exchange Pro ram (GPDEP) to reproduce 
Tektronix operator, service and P nstruction manuals, 
Tektronix, Inc. hereby grant6 such permission for distribution 
of such documents to any GTDEP user that is a full participant 
in the Metrology Data Interchange Data Base of GIDEP provided 
that all copies of the original work include the entire 
copyright notice and ownership statement exactly a-& it appears 
in the original, together with the Legend "Reproduded with 
pemieeion,a 

This permission has been approved by the Intellectual 

aeon% 1[ 
Committee of Tektronix 

ded 
and a copy of this memo may 

to GIDEP to grovide’the requested permission. 

geG&dy 
Group Pat&t Counsel Group Patent C&nsal v 



Technical Reference 

Tektronix / 

TDS 500D, TDS 600C & TDS 700D 
Digitizing Oscilloscopes 
Performance Verification and Specifications 

071-0272-00 

CC 



Copyright @ Tektronix, Inc. All rights reserved 

Tektronix products are covered by U.S. and foreign patents. issued and pending. Information in this publication supercedes 
that in all previously published material. Specifications and price change privileges reserved. 

Printed in the U.S.A. 

Tektronix. Inc.. P.O. Box 1000. Wilsonville. OR 97070-1000 

TEKTRONIX and TEK are registered trademarks of Tektronix. Inc 



Tektronix warrants that this product will be free from defects in materials and workmanship for a period of three (3) years 
from the date of shipment. If any such product proves defective during this warranty period. Tektronix. at its option. either 
will repair the defective product without charge for parts and labor. or will provide a replacement in exchange for the 
defective product. 

In order to obtain service under this warranty. Customer must notify Tektronix of the defect before the expiration of the 
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for 
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. 
Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the country in which the 
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties. taxes. and any 
other charges for products returned to any other locations. 

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate 
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting 
from attempts by personnel other than Tektronix representatives to install. repair or service the product: b) to repair 
damage resulting from improper use or connection to incompatible equipment; or c) to service a product that has been 
modified or integrated with other products when the effect of such modification or integration increases the time or 
difficulty of servicing the product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY 
OTHER WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND 
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX 
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS 
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES. 



“.llll--.l” .,...,. ..-^ xlI-.,I1- .,,,. _- .._ - 

Table of Contents 

General Safety Summary ........................................... 

Preface ................................................... 
Contacting Tektronix .............................................. 

Performance Verification Procedures 

Specifications 

v 

vii 
VIII 

Input Channels vs. Model ... ...................................... l-2 
Conventions .............. ...................................... l-2 

Brief Procedures ........................................... l-5 
Selt’Tests ....................................................... l-5 
FunctionalTests .................................................. 1-7 

Performance Tests .......................................... 1-15 
Prerequisites.. ................................................... I-IS 
Equipment Required ............................................... I-16 
TDS 600C Test Record ............................................ I-18 
TDS 500D/700D Test Record ....................................... l-22 
TDS794DTestRecord ............................................ I-26 
Signal Acquisition System Checks ................................... 1-29 
Time Base System Checks .......................................... 146 
Trigger System Checks ............................................ l-49 
Output Signal Checks .............................................. l-62 
Option 05 Video Trigger Checks 

(Not Available on TDS 794D) ................................... l-71 
Sine Wave Generator Leveling Procedure .............................. l-88 
Optical Filters Checks (TDS SOOD/TDS 700D Only) ..................... l-91 

Product Description ............... . . . 
User Interface .................... . . . . . 
Signal Acquisition System . . . .......... 
Horizontal System ................ . . . . 
Trigger System ................... . . . . . 
Acquisition Control ............... . 
On-Board User Assistance . .......... 
Measurement Assistance ........... . 
Storage ......................... . . 
I/O ............................ . . 
Display ......................... . 

Nominal Traits ............................................. 

Warranted Characteristics ................................... 
Typical Characteristics ...................................... 

2-l 
3-3 i L 
2-3 
2-3 
2-5 
2-6 
2-7 
2-7 
2-8 
2-8 
2-9 

2-11 
2-19 
2-27 

TDS X)OD, TDS 600C & TDS 700D Performance Verification and Specifications 



Table of Contents 

List of Figures 

ii TDS 5OOD, TDS 6OOC & TDS 700D Performance Verification and Specifications 

Figure l-l: Map of display functions .......................... 1-3 

Figure l-2: Verifying adjustments and signal-path compensation . . 1-6 

Figure l-3: Universal test hookup for functional tests - TDS 600C 
shown ................................................. l-8 

Figure l-4: Measurement of DC offset accuracy at zero 
setting - TDS 684C shown ................................ 1-31 

Figure 1-5: Initial test hookup ................................ l-32 

Figure l-6: Measurement of DC accuracy at maximum 
offset and position ....................................... l-35 

Figure l-7: Initial test hookup ................................ l-37 

Figure 1-8: Optional initial test hookup ........................ l-37 

Figure l-9: Measurement of analog bandwidth .................. l-40 

Figure l-10: Initial test hookup ............................... l-42 

Figure l-11: Measurement of channel delay - TDS 684C shown .... l-44 

Figure 1-12: Initial test hookup ............................... l-46 

Figure 1-13: Measurement of accuracy - Long-term and delay time l-48 

Figure 1-14: Initial test hookup ............................... l-50 

Figure 1-15: Measurement of time accuracy for pulse and glitch 
triggering .............................................. 1-51 

Figure 1-16: Initial test hookup ............................... l-53 

Figure 1-17: Measurement of trigger-level accuracy ............. l-55 

Figure 1-18: Initial test hookup ............................... l-58 

Figure 1-19: Measurement of trigger sensitivity - 50 MHz results 
shown on a TDS 684C screen .............................. l-59 

Figure l-20: Initial test hookup ............................... 1-62 

Figure 1-21: Measurement of main trigger out limits ............. l-64 

Figure l-22: Initial test hookup ............................... l-66 

Figure l-23: Measurement of probe compensator frequency ....... l-68 

Figure l-24: Subsequent test hookup .......................... l-69 

Figure l-25: Measurement of probe compensator amplitude ...... l-70 

Figure l-26: Jitter test hookup ............................... l-72 

Figure l-27: Jitter test displayed waveform - TDS 684C shown .... l-73 

Figure l-28: Jitter test when completed - TDS 684C shown ....... l-74 

Figure l-29: Triggered signal range test - 300 mV ............... 1-75 

Figure l-30: Triggered signal range test - 75 mV ................ l-76 

Figure 1-31: 60 Hz Rejection test hookup ...................... l-77 



Table of Contents 

Figure l-32: 60 Hz Rejection test setup signal . . . . . . . . . . . . . . . . . . . 
Figure l-33: Subsequent 60 Hz Rejection test hookup . . . . . . . . . . . . 

Figure l-34: 60 Hz Rejection test result - TDS 684C shown . . . . . . . 
Figure 1-35: Line count accuracy test hookup . . . . . . . . . . . . . . . . . . . 
Figure l-36: Line count accuracy test setup waveform - TDS 684C 

shown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Figure l-37: Line count accuracy correct result waveform . . . . . . . . 
Figure 1-38: Setup for sync duty cycle test . . . . . . . . . . . . . . . . . . . . . . 

Figure l-39: Sync duty cycle test: one-div neg pulse waveform . . . . . 
Figure l-40: Sync duty cycle test: critically adjusted pulse . . . . . . . . 
Figure l-41: Sine wave generator leveling equipment setup . . . . . . . 
Figure l-42: Equipment setup for maximum amplitude . . . . . . . . . . 
Figure l-43: Reference-receiver performance-verification set up . . . 
Figure l-44: Optical impulse of Chl input from OA5022 Optical 

Attenuator (OIG501 / OIG502 fed into optical 
attenuator in Step 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Figure l-45: Optical impulse response for OC-12 SONET 
Reference Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Figure l-46: Optical impulse response for OC-12 SONET 
Reference Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TDS SOOD, TDS 600C & TDS 700D Performance Verification and Specifications 

l-77 
l-78 
l-79 
l-80 

l-81 

l-82 
l-84 
l-85 
l-86 
l-88 
l-90 

l-93 

l-95 

1-98 

l-99 

. . . 
III 



Table of Contents 

List of Tables 

Table l-l: Test equipment ................................... 

Table l-2: DC offset accuracy (zero setting) .................... 

Table 1-3: DC Voltage measurement accuracy .................. 

Table l-4: Analog bandwidth ................................ 

Table l-5: Delay between channels worksheet .................. 

Table 1-6: Trigger level accuracy readout ...................... 

Table 1-7: Delayed trigger level accuracy readout ............... 

Table 1-8: Available filters ................................... 
Table l-9: Reference receiver filter options ..................... 
Table l-10: Option 3C and 4C specifications (not available 

on TDS 794D) .......................................... 
Table l-11: Available receivers ............................... 

Table 1-12: Bessel Thompson frequency response and reference 
receiver limits .......................................... 

1-16 
l-30 
l-34 

l-39 
l-45 
l-54 
1-56 
1-91 
1-91 

l-92 
l-92 

l-100 

Table 2-l: Key features of the TDS 500D, 600C and 700D 
oscilloscopes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.... 2-l 

Table 2-2: Record length and divisions per record vs. TDS model . . 2-4 

Table 2-3: Nominal traits - Signal acquisition system . . . . . . . . . . . 2-11 

Table 2-4: Nominal traits - Time base system . . . . . . . . . . . . . . . . . . 2-12 

Table 2-5: Nominal traits - Triggering system . . . . . . . . . . . . . . . . . 2-13 

Table 2-6: Nominal traits - Display system . . . . . . . . . . . . . . . . . . . . 2-15 

Table 2-7: Nominal traits - GPJB interface, output ports, 
and power fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...... 2-16 

Table 2-S: Nominal traits - Data handling and reliability . . . . . . . . 2-16 

Table 2-9: Nominal traits - Mechanical . . . . . . . . . . . . . . . . . . . ...* 2-17 

Table 2-10: Warranted characteristics - Signal acquisition system 2-20 

Table 2-11: Warranted characteristics - Time base system . . . . . . . 2-22 

Table 2-12: Warranted characteristics - Triggering system . . . . . . 2-22 

Table 2-13: Warranted characteristics - Output ports, probe 
compensator, and power requirements . . . . . . . . . . . . . . . . . . . . . 2-23 

Table 2-14: Warranted characteristics - Environmental . . . . . . . . . 2-24 

Table 2-15: Certifications and compliances . . . . . . . . . . . . . . . . . . . . . 2-26 

Table 2-16: Typical characteristics - Signal acquisition system . . . 2-27 

Table 2-17: Typical characteristics - Triggering system . . . . . . . . . 2-30 

iv TDS SOOD, TDS 600C & TDS 700D Performance Verification and Specifications 



General Safety Summary 

Review the following safety precautions to avoid injury and prevent damage to 
this product or any products connected to it. To avoid potential hazards, use this 
product only as specified. 

While using this product, you may need to access other parts of the system. Read 
the Gener-01 Safkty Srttmcrt~y in other system manuals for warnings and cautions 
related to operating the system. 

To Avoid Fire or Use Proper Power Cord. Use only the power cord specified for this product and 
Personal Injury certified for the country of use. 

Ground the Product. This product is grounded through the grounding conductor 
of the power cord. To avoid electric shock, the grounding conductor must be 
connected to earth ground. Before making connections to the input or output 
terminals of the product, ensure that the product is properly grounded. 

Connect and Disconnect Properly. Do not connect or disconnect probes or test 
leads while they are connected to a voltage source. 

Do Not Operate Without Covers. Do not operate this product with covers or panels 
removed. 

Use Proper Fuse. Use only the fuse type and rating specified for this product. 

Do Not Operate in Wet/Damp Conditions. 

Do Not Operate in an Explosive Atmosphere. 

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings 
and markings on the product. Consult the product manual for further ratings 
information before making connections to the product. 

Do not apply a potential to any terminal, including the common terminal, that 
exceeds the maximum rating of that terminal. 

Use Proper Power Source. Do not operate this product from a power source that 

for 

applies more than the voltage specified. 

Provide Proper Ventilation. Refer to the manual’s installation instructions 
details on installing the product so it has proper ventilation. 

Do Not Operate With Suspected Failures. If you suspect there is damage tc 
product. have it inspected by qualified service personnel. 

a this 
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General Safety Summary 

Product Damage 
Precautions 

Symbols and Terms Terms in this Manual. These terms may appear in this manual: 

A ! 

A ! 

Electrostatic Discharge. Acquisition circuitry in the TDS 794D is very suscepti- 
ble to damage from electrostatic discharge and from overdrive signals. 

To prevent electrostatic damage to the TDS 794D, be sure to operate the 
oscilloscope only in a static-controlled environment. Be sure to discharge to 
ground any electrostatic charge that may be present on cables and probes before 
attaching them to the oscilloscope. 

To prevent damage from electrostatic discharge, install short-circuit terminations 
on unused input connectors. Always use a wrist strap with internal impedance 
(provided with your instrument) when handling your oscilloscope or making 
connections. 

WARNING. Warning statements iclent(fk conditions or practices that could re.sdt 
in irvlrrJ or loss of life. 

CAUTION. Caution statements iclent$y conditions or practices that could result in 
damage to this product or other property 

Terms on the Product. These terms may appear on the product: 

DANGER indicates an injury hazard immediately accessible as you read the 
marking. 

WARNING indicates an injury hazard not immediately accessible as you read the 
marking. 

CAUTION indicates a hazard to property including the product. 

Symbols on the Product. The followin, .y 0 s mbols may appear on the product: 

A E/ 0 -& A ! n 
WARNING 

High Voltage 
Prolectlve Ground 

(Earth) Terminal 
CAUTION 

Refer to Manual 
Double 

Insulated 

Certifications and CSA Certified Power Cords. CSA Certification includes the products and power 
Compliances cords appropriate for use in the North America power network. All other power 

cords supplied are approved for the country of use. 
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Preface 

This is the Performance Verification and Specifications for the TDS 5OOD, 
TDS 6OOC, and TDS 700D Oscilloscopes. It contains procedures suitable for 
determining if each instrument functions, was adjusted properly, and meets the 
performance characteristics as warranted. The following models are covered: 

TDS 500D: TDS 52OD, TDS 540D and TDS 58OD 

TDS 600C : TDS 654C, TDS 68OC, and TDS 684C 

TDS 700D: TDS 724D, TDS 754D, TDS 784D, and TDS 794D 

This document also contains the technical specifications for these oscilloscopes. 

Related Manuals 
The following documents are related to the use or service of this oscilloscope: 

w The TDS 5000, TDS 6OOB & 7000 User A4~r~1al describes how to use this 
oscilloscope. 

n The TDS Fumily Programmer Disk, included with the User h4arzuu1, 
describes using a computer to control the oscilloscope through the GPIB 
interface. 

n The TDS 5000, TDS 600B & 7000 Reference describes a quick overview of 
how to operate your oscilloscope. 

w The TDS 5000, TDS 600C & 7000 Service Manual describes information 
for maintaining and servicing the oscilloscope to the module level. 

TDS 50OD, TDS 600C & TDS 700D Performance Verification and Specifications vii 




















































































































































































































































































