


















-4500 Service Manual 

CHAPTER 1 GENERAL INFORMATION 

INTRODUCTION 

This manual provides detailed Theory of Operation, Alignment, Calibration, and 
Maintenance procedures for the Gould Design.and Test Systems Division 4500 
Di gi tal Storage Osc ill oscope. 

The manual is organized as follows: 

Chapter 1 provides a general introduction to the 4500 Digital 
Storage Uscilloscope service manual including a general 
description of the 4500 features and specifications. 

Chapter 2 describes the performance verification procedure for 
the 4500 and includes a list of recommended test equipment. 

Chapter3 explains the operation of self-test,power-up and built-in 
diagnostics for the 4500. 

Chapter 4 contains detailed alignment and calibration procedures. 

Chapter 5 contains the theory of operation at the block diagram level 
followed bya detailed theory t.o t he com ponent 1 eve 1 with 
references to the schematics fot'each board. 

Chapter 6contains the schematic drawings, list of materials, and 
assembly drawings for each board. 

GENERAl DESCRIPTION 

The 4500 Digital Storage Oscilloscope, Figure 1-1, is an 8088 microprocessor­
based, dual-channel digital storage oscilloscope with 8-bit resolution and a 
35-MHz bandwidth. The 4500 provides fast, repeatable waveform recording. 
Data acquisitions are easily manipulated for accurate measurement. 

The 4500 can be used as a stand-alone instrument or as part of a computer 
controlled system. The GPIB and RS-232 interfaces allow the 4500 to be 
completely controlled from another computer or 4500. The Interface board 
contains direct memory access circuits that permit direct external access to 
data in the fast store memories. 
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Table 1-1. 4500 Specifications {Continued) .. 

PARAMETER SPEciFICATION 

Channel A and B Inputs (Continued) 

Absolute Offset Voltage Accuracy: 
(No offset applied) +0.5% of offset +0.2% of offset range. 

Absolute Voltage Accuracy: 

Overall AC Performance: 

Effective resolution of a 

Signal 
Frequency 

1 MHz 
5 MHz 

10 MHz 
20 MHz 
35 MHz 

DC to 1 MHz +1% of reading 
+0.4% of recorded full scale range. 

1 MHz to 2· MHz +2% of reading 
+0.8% of recorded full scale range. 

2 MHz to 10 MHz +5% of readi ng . 
.:!J .6% of recorded fu 11 scale range •. 

Complete system AC performance, including ADC. 
Procedure and equipment lists required to 

. replicate these tests are available from 
Gould upon request. . 

half scale sinusoid single sweep recording: 

Effective Dynamic 
Bits Range 

7 .1 42.7 dB 
6.6 39.7 dB 
6.1 36.7 dB 
5.3 31.9 dB 
5.1 30.7 dB 

Transient Response: Relative error after 3/4 full scale step. 

Time After Step 
After 20 nsec 
After 40 nsec 

Relative Error 
o to -3% 
2:.1% 

Auto Calibration: Performed every 60 seconds except when the 4500 is armed. 

Arm: 

Selectable Source: External, Manual, Auto, or Hold. 

External Arm Signal: Negative going TTL edge. 

Minimum Pulse Width for Certain Detection: 20 nsec at normal TTL levels. 
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Front Panel Test Points 

15. Connect: 

Depress: 

a Xl probe to the channel A input BNC connector, 
probe ground to the front panel ground test point 
probe tip to the front panel CAL test point, 

MASTER menu key 
CAL key located just above the CAL test point' 
CAL A PROBE, menu key A 

The display should show that a Xl type probe has been detected and that the 
probe error factor is within +/- 0.30%. 

Connect: 

Depress: 

probe ground to the front panel ground test point 
probe tip to the front panel squarewave test point 

AUTO SETUP key 

The display should show the test point squarewave. 

Depress: 

Depress: 

MASTER MENU key 
F(CRSR), menu key 9 
V(M), menu key 2 to enable voltage measurement using the major cursor 

ARM HOLD key to stop acquisition 

A stable squarewave should appear on the display. Move the major cursor and 
note the display readout of voltage at the major cursor position. Verify that 
at the top of the squarewave the voltage is 3.3 +/- 0.4 V. Verify that at 
the bottom of the squarewave the voltage is 0 +/- 0.4 V. At the rising and 
falling edges of the squarewave there should not be any overshoot greater than 
0.5 divisions. 
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Depress: 

MASTER MENU 
TRIG FLT, menu key 7 

Change the trigger input coupling between DC to AC using menu keys 5 and 1. 
Verify that the waveform shifts on the display one half division to the right 
when coupling is changed from DC to AC, and that the display shifts one half 
division to the left when the coupling is changed from AC to DC. 

Change the trigger slope between pas and NEG, using menu keys 7 and 8. Verify 
that the slope of the waveform at the trigger line is positive when pas is 
selected, and negative when NEG is selected. . 

Trigger Filtering 

21. Connect: 

Set: 

Depress: 

a I-kHz sinewave to the channel B input 

CHANNEL A SENSITIVITY to IV/DIV 
CHANNEL B SENSITIVITY to IV/DIV 
POST TRIGGER SWEEP speed to 400 uS/DIV 
PRE TRIGGER SWEEP speed to off 
TRIGGER LEVEL to 0 V 

MASTER MENU 
TRIG SRC, menu key 6 
B, menu key 2 

Using the amplitude control on the sinewave generator adjust the input 
amplitude for 6 divisions peak-to-peak on the display. 

Depress: 

MASTER MENU 
TRIG FLT, menu key 7 

Change the trigger coupling from DC, to AC HIPAS using menu key 2, and back to 
DC using menu 'key 5. The waveform should shift one half division to the right 
when AC HIPAS is selected, and one half division to the left when DC is 
selected. 

Set: 

the sinewave frequency to 15 kHz 
the POST TRIGGER SWEEP speed to 20 uS/UIV 
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R334 

R528 

U23 

Figure 4-3. 

R205 

R161 

R191 

R323 

R333 

4500-304 

Power Supply (Thenmal Compensation) Test Points 
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After the gain·or··offset is changed, observe ihe correction factors for a few 
minutes as they. s,tabilize. Readjust R76.0r. R409 as necessary. 

To terminate the AUTO CAL display depress: 

. HALT, menu key" C' 

The .A DNL sel.{ test should now be i ni ti ated •. From the SELF TEST menu ,depress: 

A DNL, menu key 5 

The display (see Figure 4-23) shows -a histogram of the differential 
nonlinearity of the ADC for channel A,averaged over a large number of 
acquisitions. 

There are two software versions of this test. In some 450Us (software 
versions 3.4 and earlier), the ONL test is performed continuously, with the 
results appearing on the display approximately two times a second. In other 
4500s (software versions 4.0 and later), the test is performed once, each time 
the A DNL key is depressed. The result takes approximately 12 seconds to 
appear on the display. Figure 4-23 shows an example of the slower version of 
the test. In the faster version, less averaging is done and more noise (peak­
to-peak variation) is apparent in the result. In the slower version more 
averaging is done and the result shows less peak-to-peak variation. The ONL 
test is designed to ensure a differential nonlinearity of +/- one half LSB. 

In the fast version, an acceptable result shows no more than two amplitude 
peaks greater than +/-1 division at anyone waveform point within five 
successive tests. 

In the slow version, an acceptable DNL result shows a histogram on the zero 
line +/-1 division. There should be no amplitude peaks greater than +/-1 
division. 

Next perform the B DNL self test. From the SELF TEST menu depress: 

B DNL, menu key 7 

Interpret the results as discussed above. 

If the channel A or channel B ONL test fails, check that there is good 
electrical contact between the aluminum shield that is mounted to the back of 
the ADC board that fails the test, and the spring metal tab that is mounted to 
the chassis next to the ADC board card guide. If there is good contact, then 
the problem is most likely the adjustment of the track and hold circuitry. 

If necessary, repeat steps 22 and 23. 
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