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General Information

This DSA 607 and DSA 602 Digitizing Signal Analyzer Service Reference manual
is designed for use by qualified service personnel. It contains information
necessary to check, troubleshoot, and maintain the DSA 601 and DSA 602
Digitizing Signal Analyzers.

Troubleshooting is primarily based upon internal power-on diagnostics. These
diagnostics isolate probiems to the field replaceable unit (FRU) level. Defective
FRUs not detected by diagnostics are isolated using other troubleshooting
methods. Once the faulty FRU is identified, use the instructions provided in this
manual to remove and replace this faulty FRU. The removal and immediate
repiacement of the faulty FRU will minimize downtime. Section 5, Replaceable
Parts gives a compiete list of the FRUs in the DSA.

First-time users are encouraged to read The DSA 601 and DSA 602 Digitizing
Signal Analyzer Tutorial. This tutorial will familiarize you with the basic functions of
the DSA.

This section contains safety information and information about installing and
removing a plug-in unit, applying power, proper environmental conditions,
shipping the DSA, and instrument options.
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Safety Summary

This general safety information is directed to operators and service personnel.
Specific wamings and cautions will be found throughout the manual where they
apply, but may not appear in this summary.

Terms in Manuals

CAUTION statements in manuals identify conditions or practices that could resuit
in damage to the equipment or other property.

WARNING statements in manuals identify conditions or practices that could result
in personal injury or loss of life.

Terms on Equipment

CAUTION on equipment means a personal injury hazard not immediately
accessible as one reads the marking, or a hazard to propenty including the
equipment itself.

DANGER on equipment means a personal injury hazard immediately accessible
as one reads the marking.

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment

% S A

DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminal manual

Power Source

This product is intended to operate from a power source that will not apply more
than 250 V rms between the supply conductors or between either suppiy
conductor and ground. A protective ground connection, by way of the grounding
conductor in the power cord, is essential for safe operation.

Grounding the Product

The DSA is grounded through the grounding conductor in the power cord. To
avoid electric shock, piug the power cord into a properly wired receptacle before
making connections to the DSA input or output terminals. A protective-ground
connection, by way of the grounding conductor in the power cord, is essential for
safe operation.
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Danger Arising from Loss of Ground

Upon loss of the protective-ground connection, all accessibie conductive parts
(including knobs and controls that may appear to be insuiating) can render an
electrical shock.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate the DSA in an atmosphere of explosive
gasses.

Do Not Service Alone

Do not perform intemal service or adjustment of this product unless another
person capable of rendering first aid and resuscitation is present.

Use Care When Servicing with Power On

Dangerous voltages exist at severai points in the DSA. To avoid personal injury,
do not touch exposed connections and components while the PRINCIPAL
POWER SWITCH is ON.

Disconnect the power before removing protective panels, soldering, or replacing
components. :

CRT Handling

Use care when handling a CRT. Breakage of the CRT causes a high-velocity
scattering of glass fragments (implosion). Protective clothing and safety glasses
should be worn. Avoid striking the CRT on any object which might cause it to
crack or implode. When storing a CRT, place it in a protective carton or piace it
face down in a protected location on a smooth surface with a soft mat under the .
faceplate.

Use the Proper Fuse

To avoid fire hazard, use only a fuse which is identical in type, voltage rating, and
current rating to the fuse specified in Section 5, Replaceable Parts.
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Plug-in Unit To install a plug-in unit in a DSA 601 or DSA 602:
Installation and

Set the ON/STANDBY switch to STANDBY to prevent damage to the DSA.
Removal

2. Align the grooves in the top and bottom of the plug-in unit with the guides in
the piug-in compartment of the DSA (see Fig. 1-1).

3. Insert the plug-in unit into the DSA until the front panel of the plug-in unit is
fiush with the front panel of the DSA.

TJop Groove

Plug-in

~N

~

Paa

Release Latch

@ Bottom Guide

Figure 1-1 — Plug-in Compartments in the DSA 601 and DSA 602

Never install or remove a plug-in when the ON/STANDBY switch is
ON.

To remove the plug-in unit from the DSA 601 or DSA 602:

CAUTION

1. Set the ON/STANDBY switch to STANDBY to prevent damage to the DSA.

2. Pull the release latch to disengage the plug-in unit from the DSA (see
Fig. 1-1).

3. Remove the plug-in unit from the plug-in compartment.
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New Configuration

When a plug-in unit is first installed in a DSA or when one is moved to a different
compartment, the DSA will be in a new configuration mode. After the DSA
perfarms Self-Tests diagnostics, it performs a partial Enhanced Accuracy for the
new configuration. During this partial Enhanced Accuracy, the message New
configuration partial enhanced accuracy occurring will appear at the top of the
display. If the operation is successful, as indicated by a message, the DSA will
enter the normal operating mode.

Power Information The rear panel LINE VOLTAGE SELECTOR allows you to select either a 115V or
230V (48 to 72 Hz) nominal supply source. Both the 115 V and 230 V operation
use the 6 A, 250 V line fuse.

AC POWER SOURCE AND CONNECTION. The DSA operates from a

single-phase power source. It has a three-wire power cord and
two-pole, three-terminal grounding type plug. The voltage to ground
(earth) from either pole of the power source must not exceed the
maximum rated operating voltage, 250 V.

Before connecting the power source, ensure that the LINE VOLTAGE
SELECTOR is set to match the voitage of the power source, and that
the power cord has a suitable two-pole, three-terminal

grounding-type plug.

GROUNDING. The DSA is safety Class 1 equipment (IEC
designation). All accessible conductive parts are directly connected
through the grounding conductor of the power cord to the grounded
(earthing) contact of the power plug.

Only insert the power input plug in a mating receptacie with a
grounding contact where earth ground has been verified by a
qualified service person. Do not defeat the grounding connection.
Any interruption of the grounding connection can create an electrical
shock hazard.

For electric shock protection, connect the power source to ground
before connecting the power source to the DSA input or output
terminals.

Power Cord A power cord with appropriate plug configuration is supplied with each DSA.

Information Table 1-1, Power-Cord Conductor Identification, gives the color-coding of the
conductors in the power cord. If you require a power cord other than the one
supplied, refer to Table 1-2, Power-Cord and Plug Identification.

Table 1-1 — Power Cord Conductor Identification

Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounded (Neutral) Light Blue White
Grounded (Earthing) Green/Yellow Green
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Table 1-2 — Power-Cord and Plug Identification

Reference Standards &

Plug Configuration Usage (Max Rating) Certification Option #
1ANSI C73.11
. 2NEMA 5-15-P
North American 3
125 V/6 A IE% 33 Standard
11CSA
3ICE 83
European “CEE (@), I, v, Vil A1
220 V/6 A 8VDE
9SEMKO
United Kingdom 3{EC 83 A2
240 V/6 A 5BSI 1363
Australian 8AS C112 A3
240V/6 A 12ETSAF
1ANSI C73.20
North American ZN%:AE%GS';&P Ad
240 V/15 A 10UL
11CSA
Switzerland
220 V/10 A TSEV AS

1ANSI—American National Standards Institute
2NEMA — National Electrical Manufacturers’ Association
3/EC —International Electrotechnical Commission

4CEE —International Commission on Rules for the Approval of Electrical Equipment

SBS!— British Standards Institute

8AS — Standards Association of Australia

7SEV - Schweizevischer Elekirotechischer Verein
8VDE —Verband Deutscher Elektrotechniker

9SEMKO —Swedish Institute for Testing and Approval of Electrical EQuipment

10UL — Underwriters Laboratories
11CSA— Canadian Standards Association
12ETSA— Electricity Trust of South Australia
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Memory Backup
Power

Operating
Environment

AMAAA

§ CAUTION

There are two self-contained power sources within the DSA that allow the
retention of volatile memory upon loss of the AC power source. These
self-contained power sources provide memory backup power for the following
purposes:

= To retain front panei settings to continue recording the number of hours of
DSA on-time and power-on seqguences.

= To retain stored settings
= To retain Time & Date parameters

The self-contained power sources have a nominal shelf life of approximately five
years.

The following environmental requirements are provided so that you can ensure
proper functioning and extend the operation of your DSA. :

Operating Temperature

You should operate the DSA between ambient air temperatures of 0° and +50°C
and store between ambient temperatures of -40° to +75°C. After storing the DSA
at temperatures outside the operating limits, allow the chassis to reach the safe
operating temperature before applying power.

Ventilation Requirements

The fans draw air through the side panels of the DSA and blow air out through the
rear to cool the DSA. To ensure that this ventilation occurs properly, allow at least
two inches ciearance on both sides and at the rear of the DSA. The top and
bottom of the DSA do not require ventilation clearance.

If air flow is restricted, the DSA’s power supply may temporarily shut
down.
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Packaging for
Shipment

if you are shipping the DSA long distances by commercial transportation, then
package the DSA in the original manner. (The carion and packaging material in
which your DSA was shipped should be saved and used for this purpose.)

Also, if you are shipping the DSA to a Tektronix service center for service or repair,
attach a tag to the DSA showing the following:

m  Owner of the DSA (with address)
= Name of person o contact at your firm
m  Complete DSA type and serial number

m  If possible, fumish complete system firmware versions as displayed in the
Instr Config pop-up menu selected from the UTILITY major menu

m A description of the service required

If the original packaging is unfit for use or not available, then package the DSA as
follows:

[[] step 1: Obtain a corrugated cardboard shipping carton with a 375-pound
test strength and having inside dimensions at least six inches greater than the
DSA dimensions, to allow for cushioning.

I:] Step 2: Wrap the DSA with polyethylene sheeting or equivalent material to
protect the finish.

[] step 3: To cushion the DSA on all sides, tightly pack dunnage or urethane
foam between the carton and the DSA; allowing three inches on each side.

[] step4: Seal the carton with shipping tape or with an industrial stapler.

[C] step5: Mark the address of your iocal Tektronix service center and your
retun address on the carton in one or more prominent locations.
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Instrument Your DSA may be equipped with one or more instrument options. A brief
Options description of each available option is given in the following discussion. Option
information is incorporated into the appropriate sections of the manual. Refer to
the Contents for the location of option information. For further information and
prices of instrument options, see your Tektronix Products Catalog or contact your
jocal Tektronix service center.

Option 1C —adds eight BNC connectors to the front and rear panels so that you
can route signals to the front or rear of the DSA. This option can be ordered at
any time.

Option 1R —adds slide rails and rackmounting hardware to convert the benchtop
DSA to a standard 19-inch rackmount version. This option can be added at any
time.

Option 2R —deletes the K217S scopemobile cart. This option is usually ordered
whenever Option 1R is ordered.

Option 3C —repiaces the standard A8 Waveform Processor board with the A8
Signal Processor board. The A8 Signal Processor board provides less waveform
processing capability and none of the Tristar features such as: FFT, Act on Delta,
and Dejitter. Option 3C also includes a rear panel connection for external battery
power to back up the acquisition memory for singie-shot acquisition. This option
is available at any time.

Option 4C —adds non-volatile memory for internal storage of 468,288 waveform
points. This option can be added at any time.

Option 1P —adds an HC100 Four-color Plotter.

Option 2P —adds an HC100 Four-color Plotter compatible with European power.
Option 3P —adds an 4693DX Color Image Printer.

Option 25 —adds PEP 301 Systems Controller and Utility Software.

Option A1 —replaces the standard power cord with the Universal European
220 V-type power cord.

Option A2 —replaces the standard power cord with the United Kingdom
240 V-type power cord.

Option A3 —replaces the standard power cord with the Australian 240 V-type
power cord.
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Checks and Adjustments

This section contains procedures to examine measurement limits, check electrical
specifications, and to set all internal adjustments listed in Table 2-1, Measurement
Limits, Specifications, and Adjustments. This procedure provides a logical
sequence of check and adjustment steps intended to return the DSA to specified
operation following repair, or as a part of a routine maintenance program. To
functionally test the DSA, perform the parts which have a “yes” indication in the
Functional Test column of Table 2-1, Measurement Limits, Specifications,
Adjustments and Functional Tests.

The Checks and Adjustment procedure contains manual and automated tests.
The automated procedures use the Checks and Adjustments Software operating
on an IBM-compatible personal computer (PC) to control the DSA. The PC
controls the DSA under test through the COM1 RS-232-C port.

At the beginning of each part the specifications or measurement limits are given.
Then, the setup for each procedure in that part provides information conceming
test equipment setup or interconnection. Refer to Table 2-2 for more information
conceming test equipment used in the setups.

Refer to the DSA 601/DSA 602 User Reference manual for more information about
advertised specifications and DSA operation.

Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Tests

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Part 1 Power-On Diagnostics  none none none yes
Part 2 Extended Diagnostics none none none yes
Part 3 Power Supply no
Voitage Supply +4.85t0 +5.25V  none none
Voltage Reference +56.15 to +5.25V none R835 +5.2 V Ref for
+56.20 V
Reguiar Reference +9.95t0 +10.05V none R321 +10 V Ref for
+10.00V
Part 4 Display voltage difference Vert Size, R700, for no
from TP760 to 24.25 V between
TP761 must be be- TP760 and TP761
tween >24.0 V and
<245V Grid, R113, until the
raster lines just disap-
pear

Horiz Hold, R962, for
a stable, synchronized
display
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Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Part and Description

Measurement
Limits (Examine)

Specifications
(Check)

Adjustments Functional
(Adjust) Test

Part 4 Display (cont)

vertical size so that
grid aligns with the
tic marks within
.050 inches

horizontal size and
linearity so that grid
aligns with the tic
marks within .050
inches and the grid
boxes are uniform
in length

interactive adjust-
ments produce opti-
mum grid geometry

convergence of col-
ors in grid pattem
within one line
width at the extreme
edges of the dis-

play

proper color bal-
ance (gray back-
ground)

red display for 16.2
=-0.5 Foot Lam-
berts

green display for
43.3 4-1.3 Foot
Lamberts

Vert Hold, R760, and
Vert Size, L7580, to
align the grid with the
tic marks

Horiz Lin, R961, Horiz
Size, R867, Horiz Pos,
R8686, for optimum
linearity and position

Horiz Tilt, R800, for a
level center-horizontal
line

Pin Cushion, R500, for
straight horizontal
lines

Right Ampl, R400, for
straight horizontal
lines on the right side
of the display

Left Ampl, R200, for
straight horizontal
lines on the ieft side of
the display

Apex Point, R300, for
linearity between the
left and right side ad-
justments

Convergence, R102,
for optimum vertical
convergence. Horizon-
tal Convergence for
optimum horizontal
convergence

Red, BR100, Green,
R110, Blue, R111, ad-
justments for a grey
background color

Red Gain, R200, for
16.2 Foot Lamberts

Green Gain, R210, for
43.3 Foot Lamberts
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Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Part and Description

Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Part 4 Display (cont) Blue display for 6.9 Blue Gain, R220, for
+0.2 Foot Lam- 6.9 Foot Lamberts
berts HV Reg, R865, for
minimum movement of
white border pattern
Focus, R111, for mini-
mum vertical line
width
Part § Low Frequency Square Amplitude = none yes
Wave 500 mV £15 mV

into a 50 O load

Frequency = 1 kHz

+= 1%
Part 6 Calibrator DC Cal_RefHighinto  Gain, R238, and Off- no
Level Accuracy 1 MQ load must set, R237, adjust-
yield -8.95V ments for 9.9995
+10 mv =£1 mV and -10.000 V
Cal_Ref Low into 1 mv
1 MQ load must
yield -10.000 V
+10mVv
Cal_Ref High into
50 Q load must
yield -1.000 V +
(+6mVor-7mv)
Cai_Ref Low into
50 Q load must
yield -1.000 V
+6 mv
Part 7 Input/Output
Temperature Sensor Voltage 6.5000 V 5 mV Temp Sensor Voltage
Reference Ref, R112, for
+6.5000 V
Part 8 ACVS Gain the difference be- ACVS Gain, R723, no
tween TP400 high forV, -Vg = 2715V
and TP400 low =+500 pV
must be 2.715V
+500 uVv
Part 9 Field Calibration none none none no
Part 10 Enhanced Accuracy successful none yes
operation
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Part and Description

Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Part 11 Probe Calibration successful none yes
operation
Part 12 Vertical Gain Accuracy vertical gain accu- none no
racy within =1% for
all pipe paths
Part 13 Time Base Accuracy fime base accuracy none no
must be within
0.005% of the mea-
surement interval
Part 14 Window Record +0.005% of the none no
Accuracy reading =150 ps
+(100 ps/+/n), for
n averages
Part 15 Trigger Level Accuracy trigger level accura- none yes
cy must be within
2% of full scale
Part 16 Trigger Sensitivity The display will not The display will none no
trigger at: trigger at: '
DC coupied DC coupied -0.4
-0.1divup to div from DC to
1 GHz 10 MHz, increasing
to 1 divat1 GHz.
DC Noise Reject DC Noise Reject
Coupled -0.5 div Coupled -1.2 div
upto 1 GHz from DC to 10 MHz,
increasing to 3 div
at1 GHz
AC Coupled AC Coupled -0.4
~0.1 divup to div from 60 Hz to
1 GHz 10 MHz, increasing
to 1 divat1 GHz
AC HF Reject AC HF Reject
Coupied -0.1 div Coupled - 0.5 div
up to 30 kHz from 60 kHz to
30 kHz
AC LF Reject AC LF Reject
Coupled -0.1 div Coupled - 0.5 div
upto 1 GHz from 80 kHz to
10 MHz, increasing
to 1 divat1GHz
Part 17 Cable Characterization propagation delay none no

of1.7nsto 2.0ns
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Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test

Part 18 Boolean Trigger the display will trig- none no
Minimum True Width ger if the Boolean

trigger minimum

true time is 2.0 ns
Part 19 Boolean Trigger the display will frig- none no
Minimum False Time ger if the Boolean

trigger minimum

false time is 2.0 ns

Part 20 Edge Qualified Trigger Enable to Edge - no
the display must
trigger if the Enable
trigger source is
true at least 2 ns
before the Edge
trigger source

Edge to Enable -
the display must
trigger if the Enable
trigger is true at
least 2 ns after the
Edge trigger source

Setup and Hold
time, Edge to itself
- the display must
trigger if the Edge
trigger source is
true at least 2 ns
immediately before
and after the se-

lected transition.
Part 21 Maximum Event maximum event fre- none no
Frequency quency is 400 MHz

at 50% duty cycle
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Minimizing the
Power-Off Time

Test Equipment

During the procedure you will be asked to instaill and remove plug-in units. These
tasks require a power-off with the ON/STANDBY switch. You should try to keep
the power-off time to a minimum in order to reduce the internal temperature
change. The DSA accuracy is adversely affected by intemal changes in
temperature. In normal operation, Enhanced Accuracy is available only after a
20-minute warmup period. In order to preserve the Enhanced Accuracy state,
minimize the power-off time as much as possible.

When moving plug-in units, a quick transfer (i.e., about 15 seconds) and
power-up will essentially preserve the internal temperature and the Enhanced
Accuracy state. Disconnect any cables or probes before beginning to move a
plug-in unit. An excessive delay in powering on (beyond 30 seconds) will mean a
warm-up period is necessary.

Whenever possible, place plug-in units in unoccupied plug-in compartments of
the DSA to maintain their internal temperature. This configuration is not always
shown in the setup, but it will not affect any of the tests.

Table 2-2 contains suggested test equipment used in this manual. The Functional
Test column of Table 2-2 indicates, with a check mark ( +~ ), the test equipment
that is recommended if you are only performing a functional test. Procedure steps
are based on the test equipment examples given, but other equipment with
similar specifications may be substituted. Test results, Setup information, and
related connectors and adapters may be altered by the use of different
equipment.

RS-232-C Cable Requirements

The RS-232-C cable that connects the PC COM1 port with the DSA under test
should be a standard controller-to-modem (DCE-DTE) type cable. The type of
RS-232-C connector your PC has will determine the type of connectors your cabie
must have. The two most common connectors are the 25-pin D type and the 8-pin
D type. The 25-pin to 25-pin cable should at least have pins 2-2, 3-3, 4-4, 5-5, 7-7,
8-8, and 20-20 connected. The 9-pin to 25-pin RS-232-C cable should be wired as
follows:

9-Pin Connector 25-Pin Connector
1TOCD) .. 8 (DCD)

2(RD) ... 2 (RD)

K 1) 3 (TD)

4(DTR) ..vviei i 6 (DSR)
5(SIgGND) ................ 7 (Sig GND)
6MOSR) ......... il 20 (DTR)

A GGLE) B 5 (CTS)

8(CTS) ... 4 (RTS)

OG(NC) ..o 22 (Rl
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Table 2-2 — Test Equipment

Description Minimum Examples of Applicable Functional
Specification Test Equipment Test
PC Controiler IBM PC-compatible; withtwo  Compag
floppy drives, floating point
co-processor, RS-232-C port,
640 kbytes memory, and MS
DOS 2.1 or greater
Function Generator 60 Hz to 250 kHz, Variable off- TEKTRONIX FG 5010 v

set, Amplitude variable from 0
to 10V, sine wave output

Function Generator with a
TM 500-Series Power Module

Medium Freguency Sine Wave
Generator

250 kHz to 250 MHz, variable
amplitude, 50 kHz reference

TEKTRONIX SG 503 Leveled
Sine Wave Generator with a
TM 500-Series Power Module

Time Mark Generator

200 MHz, accuracy within
+0.001%.

TEKTRONIX TG 501 Time
Mark Generator with a
TM 500-Series Power Module

High Freguency Sine Wave
Generator

250 MHz to 1000 MHz,
Variable amplitude, 6 MHz
reference

TEKTRONIX SG 504 Leveled
Sine Wave Generator with a
TM 500-Series Power Module
with SG 504 Output Head

Calibration Generator

Fast Rise Output, 1.0 ns
risetime; square wave output

TEKTRONIX PG 506
Calibration Generator with a
TM 500-Series Power Module

Power Supplies
Troubleshooting Fixture

TEKTRONIX 067-1264-00
Extended Diagnostics
11000-Series Power Supplies
Troubleshooting Fixture

Photometer Calibrated with probe by TEKTRONIX J16 Photometer/
standard calibration: 3100°K  Radiometer
Tungsten white light.

IHluminance Probe Accuracy within 5% of NBS TEKTRONIX J6503

standards 41 digit (least
significant)

llluminance Probe

Light Occluder

Tektronix Part 016-0305-00

Digital Multimeter
(w/test leads)

Accuracy <0.01%

Fiuke 8842A Digital Multimeter

Signal Standardizer
(2 required)

Tektronix Calibration Fixture
with interface connector modi-
fied for 11000-series use

TEKTRONIX 067-0587-10
Signal Standardizer

Plug-in Amplifier (3 required)

0 to 1 GHz bandwidth

TEKTRONIX 11A72
Two-Channel Ampiifier

v~ (1 required)

DSA 607 and DSA 602 Service Reference
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Table 2-2 — Test Equipment (Cont.)

Description Minimum Examples of Applicable Functional
Specification Test Equipment Test
Photometer Probe 42-inch Tektronix Part 012-0414-02

Extender Cable

Coaxial Cable, 2 ns
(5 required)

50 Q, 18-inch, male BNC
connectors

Tektronix Part 012-0076-00

v (1 required)

Adapters

BNC female-to-SMA male
(3 required)

Tektronix Part 015-1018-00

SMA female-to-SMA
female (3 required)

Tektronix Part 015-1012-00

BNC female-to-BNC
female (2 required)

Tekironix Part 103-0028-00

BNC male-to-BNC male Tektronix Part 103-0029-00
(2 required)
Precision 50 O Termination Impedance, 50 Q; Tektronix Part 011-0129-00

accuracy, within 0.5%,;
connectors, BNC

Power Divider, 50

6 dB load isolation, 50 Q,
SMA connectors

Tektronix Part 015-1014-00

51/," diskette Double-sided, doubie-density Maxell MD 2-DD

Adapter, Probe-Tip to Ground  Used on Probe Bayonet Tektronix Part 013-0085-00
Ground assembly

Term Conn Link Shorting strap Tektronix Part 013-0993-00

External Loopback Connector

RS-232-C connector

Tektronix Part 013-0198-00

Alignment Tool
(plastic hex)

Plastic hex

Tektronix Part 003-0301-00

Alignment Tool
(insulated slot)

Insulated slot

Tektronix Part 003-0675-01

Alignment Tool
(square-tip ceramic)

Square-Tip (ceramic)

Tektronix Part 003-1400-00

Magnetic Screwdriver Holder for Torx tips Tektronix Part 003-0293-00
Torx Screwdriver Tips #10 tip Tektronix Part 003-0814-00
#15 tip Tektronix Part 003-0966-00
#20 tip Tektronix Part 003-0866-00
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Table 2-2 — Test Equipment (Cont.)

Description Minimum Examples of Applicable Functional
Specification Test Equipment Test
Shorting Strap Two alligator clips on a short
pigtail conductor
Integrated Circuit IC Insertion-Extraction Pliers General Tool P/N U505BG
Extracting Tool 28-pin type or equivalent
Board Removal Tools Straight-slot screwdriver, large

Torx screwdriver.
T-7, T-8v, T-10, T-15, T-20, T-25

Allen (Hex) Wrench,
1/4g-inch

Nutdrivers, 3/,5", /4", 71"

Board Removal Tools (cont.)  Needie-nose pliers

open-ended wrench, 1/,”

Using These Some parts begin with a setup iilustration that shows the test equipment required
Procedures and the interconnections of this equipment. Refer to Table 2-2, Test Equipment, on
- the preceding pages for an example of the test equipment appropriate for each
part.

Conventions in this Manual
In these procedures, the following conventions are used:

m  CAPITAL letters within the body of text identify front panel controls, indicators,
and connectors on the DSA (for example, MEASURE) and pilug-in.

= Bold letters identify menu labels and display messages.

= [nitial Capital letters identify connectors, controls, and indicators (for
example, On) on associated test equipment.

m In some steps, the first word is italicized to identify a step that contains a
performance verification or an adjustment instruction. For example, if Check is
the first word in the title of a step, an electrical specification is checked. If
Adjust appears in the title, the step involves an electrical adjustment. If
Examine is the first word in the title, the step concems measurement limits
that indicate whether the DSA is operating properly; these limits are not to be
interpreted as electrical specifications.
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Menu Selections and Measurement Techniques

All menu, knob, and button selections in this section refer to selections on the
DSA 601/DSA 602 Digitizing Signal Analyzer unless specified otherwise. Details
on measurement techniques and instructions for performing these menu
selections are generally not included in this section. Comprehensive descriptions
of menus and DSA features are located in the DSA 607/DSA 602 Installation/User
manual.

Tutorial Manual

The DSA 601/DSA 602 Digitizing Signal Analyzer Tutorial, is strongly
recommended to familiarize the first-time user with DSA 601/DSA 602 controis
and features.

Initializing the DSA

In most of the parts of this section, the first step instructs you to Initialize the DSA
settings. To Initialize the DSA settings, touch the following selectors in the order
listed.

s UTILITY button
= Initialize Setting in the UTILITY major menu

= Initialize Setting in the Verify Selection pop-up menu

2-10
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Part 1 The following part must be performed within the ambient temperature range of
Power-On +18°¢ and +28°C to ensure proper DSA operation.

Diagnostics

Setup to Perform Power-On Diagnostics

DSA 601/DSA 602

AR,

(-9

S O

Setup to Perform Power-On Diagnostics

Procedure to Perform Power-On Diagnostics »

[] Step 1: Remove the top and bottom covers from the DSA.

[] step2: With the rear-panel PRINCIPAL POWER SWITCH set to OFF, connect
the DSA to a suitable power source.

D Step 3: Set the rear panel PRINCIPAL POWER SWITCH to ON and then the
front panel ON/STANDBY switch to ON.

When the DSA is first instalied, the PRINCIPAL POWER SWITCH should be
set to the ON position and remain in this position. Thereafter, use the
ON/STANDBY switch to do all power switching.

D Step 4: Power on the following test equipment so that it is warmed up with
the DSA to be tested (a complete list of test equipment is shown in
Table 2-2):

s Digital multimeter

= Function generator

m  Calibration generator

m»  Frequency counter

m  Medium frequency sine wave generator
= High frequency sine wave generator

= Time Mark Generator
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Part 1 Power-On Diagnostics-

Kernel Diagnostics

Each time the ON/STANDBY switch is set to ON, the DSA performs Kernel
diagnostics on its microprocessor subsystems and Seif-Test diagnostics on all of
its major circuits.

Turning the DSA power off during probe calibration, Enhanced
Accuracy, or Extended Diagnostics may result in some internal data
being corrupted. If corruption occurs, refer to Restoring Data under
Diagnostic Troubleshooting in Section 3.

When Kernel diagnostics begin, the messages Diagnostics in Progress and
Comm Test in Progress are displayed on the screen. Diagnostic routines are
then performed on each of the DSA’s microprocessor subsystems: Display,
Executive, and Digitizer. Then, the communication between these subsystems is
tested. If the DSA is being powered on from a cold condition, then the
diagnostics may be complete before the CRT is warmed-up sufficiently (that is
before the CRT is able) to display these messages.

The start of Self-Test diagnostics indicates successful completion of Kemel
diagnostics. The message, Dsy Kernel Failure, or a beep and illuminated menu
button indicators indicates a failure in power-on diagnostics.

Self-Test Diagnostics

When Self-Test diagnostics begin, the message Self-Test in Progress is
displayed. Flashing and pattern changes on the display indicates test progress.
Return to normal operation indicates successful completion of Self-Test
Diagnostics. Any failures cause the DSA to execute the remaining tests, and then
display the Extended Diagnostics menu. Record the displayed error codes for
the failed circuit block(s), and then refer to Diagnostic Troubleshooting in

Section 3.

Front panel controls are active during the Self-Test diagnostics sequence and any
disturbance will cause a test failure. If such a failure occurs, the DSA will
autornatically enter the Extended Diagnostics mode and display the Extended
Diagnostics menu. Touch the Exit selector to remove the menu and resume
normal operation. However, if a fatal Digitizer fault is detected by the diagnostics,
exiting the menu to normal operation will not be possible.

Self-Test diagnostics verify the following circuits:
= Executive Control

= Front Panel

= Intemal /O

m  External I/O

»  Subsystem Communication

m  Options

= Display Control

»  Video Generator
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Part 1 Power-On Diagnostics

= Digitizer Control/Calibration
m  Signal Processing

m  Acquisition

= Left Plug-in unit

= Center Plug-in unit

®  Right Plug-in unit

Completion of Power-On Diagnostics

When the graticule is displayed and the front panel settings in effect at the last
power-off are restored, the DSA has passed power-on diagnostics.

New Configuration

When a plug-in unit is first installed in a DSA or when one is moved to a different
plug-in compartment, the DSA will be in a new configuration mode. After the DSA
performs power-on diagnostics, it performs a partial Enhanced Accuracy for the
new configuration. During this partial Enhanced Accuracy, the message New
configuration partial enhance accuracy occurring will appear at the top of the
display. If the operation is successful (as indicated by a message), the DSA will
enter the normal operating mode.
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Part 2
Extended
Diagnostics

The Extended Diagnostics perform more extensive testing than the Self-Test
diagnostics. Extended Diagnostics is designed as a troubleshooting aid for
service personnel.

Setup to Invoke Extended Diagnostics

DSA 601/DSA 602
b add
(-4 |

B O

Setup to Invoke Extended Diagnostics

The DSA should have entered the normal operating mode without any diagnostic
failures.

Perform the foliowing steps to enter the EXTENDED DIAGNOSTICS menu
structure and execute the indicated tests. No inputs or I/O cables shouid be
attached to the DSA for these tests.

Procedure to invoke Extended Diagnostics

Perform the following steps to enter the EXTENDED DIAGNOSTICS menu
structure and execute the indicated tests.

[] step 1: Perform the following settings in the order listed:

DSA 601 or DSA 602
ON/STANDBY switch ... ... e ON

D Step 2. Press the UTILITY button, and then touch Page to Utility 2.

[] step 3: Touch Extended Diagnostics.

[] step4: Touch Extended Diagnostic in the Verify Selection pop-up menu.
] Step5: Touch All and then Run to start the tests.

[] step6: Check that all tests have executed and have a Pass status.
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Part 2 Extended Diagnostics

D Step 7: Touch the following selectors in order:

External I/O

Area

GPIB

Routine
[] step 8: Touch Run to start the Intrpt Reset test.
] step9: Touch Reset Status and then Run to start the test.
[] step 10: Touch Data Lines and then Run to start the test.
[] step 11: Touch Interrupt and then Run to start the test.
[] Step 12: Check that all four tests executed and passed.
[] step 18: Touch Exit to leave Extended Diagnostics.
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Part 3 This part shows the setup and lists the procedure to check the measured voltage

Power Supply supply, the voltage reference, and the regulator reference (see Figs. 2-1, 2-2,
and 2-3).

Measurement Limits
The measurement limits for this part are as follows:

= the measured voltage supply must be within the limits of +4.85V and
+525V

= the voltage reference must be within +5.15V and +5.25V

= the regulator reference must be within +9.95V and +10.05V

Setup to Examine Voitage Supply

DSA 601/DSA 602

é Digital Muitimeter

H 1

Low

odd

0 O

Jeson {1 +5vV —
A8 Waveform Processor 0 +5V

(Signal Proces§or) Board To Ground
(see Figure 2-1)

Setup to Examine Voltage Supply

Procedure to Examine Voitage Supply

] step 1: Initialize the DSA settings, then perform the following settings in the

order listed:
‘DSAB01OorDSAB02 ......coiviii i no settings required
Digital muitimeter

Mode ... .. e DC Voltage

D Step 2: Examine that the digital multimeter reads within the limits of +4.85V
and +5.25 V.
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Part 3 Power Supply

DO NOT attempt to optimize the following adjustment settings if the
reading is within the stated limits. Proceed to Part 4, Display.

J66

Ground
i N

+5V

Standard Waveform Processor

J66

4

Ground

+5V

Option 3C Signal Processor

Figure 2-1 — A8 Waveform Processor (Signal Processor) Board Test Point Locations
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Part 3 Power Supply

Setup to Examine/Adjust Voltage Reference

DSA 601/DSA 602
r a4 d a4 EE]]
E

(k-4 |
Digital Muitimeter
é Y I s—

) ] L—-@® Low
O O ®

A2A2 Control —
Rectifier Board ¢ ° oo

(see Figure 2-2) To TP621

Setup to Examine/Adjust Voltage Reference

Procedure to Examine/Adjust Voitage Reference

[] Step 1: Initialize the DSA settings, then perform the following settings in the
order listed:

DSA 601 or DSA 602:

a. Set the front panel ON/STANDBY switch to STANDBY and the rear panel
PRINCIPAL POWER SWITCH to OFF. Disconnect the DSA from the power
source.

b. Remove the Power Suppiy module, following the instructions under
Power Supply Module Removal in Section 3, Maintenance.

c. Create a short between test points TP631 and TP632 on the A2A2 Control
Rectifier board using a shorting strap.

d. Connect the DSA Power Supply module to a suitable line power source.

e. Set the rear pane! PRINCIPAL POWER SWITCH to ON.

Digital multimeter
Mode ... .. DC Voitage

You must use extreme caution when performing the following

adjustment.

[] step 2: Examine that the digital multimeter reads +5.20 V, within the limits of
+5.15and +5.25 V.
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Part 3 Power Supply

DO NOT attempt to optimize the the following adjustment, if the
reading is within the stated limits. Proceed to Step 4.

[[] step3: Adjustthe +5.2 V Ref adjustment R835 on the A2A2 Control Rectifier
board for +5.20 V.

] step 4:
] steps:
] step 6:
] step7:
[] steps:

Set the PRINCIPAL POWER SWITCH to OFF.

Remove the digital multimeter leads from the test points.
Disconnect the DSA from the power source.

Remove all test leads and the shorting strap.

Replace the Power Supply moduie following the instructions in

Section 3, Maintenance.

[] stepo:

Set the PRINCIPAL POWER SWITCH to ON, and the ON/STANDBY

switch to ON.

TP632 TP631  TP621

R835
/152
Ref Adjust
N\~ 7P834
Figure 2-2 — A2A2 Control Rectifier Board Test Point and Adjustment Locations
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Part 3 Power Supply

O

Setup to Examine/Adjust Regulator Reference

DSA 601/DSA 602
= [V U R
(Je-d I
Digital Multimeter
é —® Hi [ ]
= = L-® Low
O O ®

To Ref
A4 Test Point  —
Regulator TP420)

Board To Com
(see Figure 2-3) Test Point
(TP422)

Setup to Examine/Adjust Regulator Reference

Procedure to Examine/Adjust Regulator Reference
[] step 1: Perform the following settings in the order listed:

DSAB01OrDSABO2 ......c.coiiiiiiiiinn no settings required
Digital multimeter
Mode ... e DC Voltage

You must use extreme caution when performing the foliowing
adjustment.

I:I Step 2. Examine that the digital multimeter reads + 10.00 V, within the limits
of +9.95V and +10.05 V.

DO NOT attempt to optimize the adjustment, if the reading is within
the stated limits. Proceed to Step 4.

D Step 3: Adjust +10 V Ref adjustment R321 on the A4 Regulator board for
+10.00 V.

[] step 41 Remove the test leads.

[] step5: Repeat Part 1, Power-On Diagnostics.
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Part 3 Power Supply

TP422 R321 TP420
Com +10V Ref
Test Point Ref Adjust  Test Point

Figure 2-3 — A4 Regulator Board Test Point and Adjustment Locations
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Part 4 This part shows the setup and lists the procedure to Examine/Adjust the A24 CRT
Display Driver board (See Figs. 2-4, 2-5, 2-6 and 3-4).

The adjustments in this part only affect the visual aspects of the CRT
@ display. The adjustments in this part do not affect DSA accuracy
since all measurements are made on the acquired data, not the
displayed data. Unless alignment or brightness difficulties are
apparent, proceed to Part 5, Low Frequency Square Wave Level.

If you have replaced the CRT or A24 CRT Driver board, and visual
problems are apparent, then you may have to perform all of the
adjustments in this part. If you have replaced the A26 Geometry
board or A27 CRT Socket board, then you may have to perform only
the adjustmenits that are located on that board.

Measurement Limits
The measurement limits are set on the CRT as follows:

= A voltage difference of 24.25 V 4-0.25 V between TP761 and TP760.

»  \Vertical size must be within 4-0.050 inch of tic marks on the edges of the front
panel bezel.

m  Horizontal size and linearity must be: within -4+0.050 inch of the tic marks on
the top and bottom edges of the front panel bezel, and the grid boxes must
be uniform in length.

a  Horizontal tilt, pin cushion, right amplitude, left amplitude, and apex point
adjustments are adjusted for optimum grid geometry.

m  Convergence of red, green, and blue colors within one line width at the edges
of the display. '

m  Red, Green, and Blue background adjustments must be adjusted for a proper
color balance (gray background).

®  Red gain is adjusted to 16.2 £=0.5 foot lamberts.
m  Green gain is adjusted to 43.3 1.3 foot lamberts.
®  Blue gain is adjusted to 6.9 3-0.2 foot lamberts.
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Setup to Examine/Adjust the Display

DSA 601/DSA 602
o S RO ED]
-
-
]
(Je-9 )
é Photometer
0O
Luminace Probe e Probe Extender Cable
l Digital Multimeter
Light Occluder ———————= )
(not connected yet) —® H [ 1
~@® Low
@®
A24 CRT | To TP761 —1
(not connected yet) Driver Board
(See Figure 2-4) To TP760

Setup to Examine/Adjust the Display

You must use extreme caution when performing the following

adjustments.

Procedure to Examine/Adjust the Display
[] step 1: Perform the following settings in the order listed:

DSA 601 or DSA 602

ON/STANDBY switch .......... ..., STANDBY
Digital multimeter

Mode ... . e i DC Voitage
Photometer...... ... .. .o no settings required

[] step2: Setthe DSA so that the left side is facing upwards.

[] step3: Remove the left side decorative trim covers, left side frame section,
and the five Torx head screws that secure the trap door located beneath the
A24 CRT Driver board (refer to Section 3, Corrective Maintenance, Steps 2
through 5 under A24 CRT Driver Board for specific instructions on removing
the preceeding items).
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[] step 4: Carefully set the DSA in the upright position and place a hard cover
book (or similar object) under the right, front of the DSA. This will prop up the
front of the DSA so that you can access the A24 CRT Driver board.

[] step5: Remove the eight screws securing the piatform, and then raise the
platform on it’s hinges.

] step 6: Secure the platform with the support rod.

D Step 7. Remove the ten screws in the CRT protector shield, and then remove
the shield.

[] step 8: Connect the digital multimeter (DMM) to TP760 and TP761 on the
A24 CRT Driver board.

Do not short together the test points TP760 and TP761 when
connecting the digital multimeter to these test points. Shorting the
test points together will blow fuse FE60 on the A24 CRT Driver board.

(rvann)

CAUTION

[] Step9: Set the ON/STANDBY switch to ON.
[] Step 10:  Examine that the DMM reading is between 24.0 V and 24.5 V.

Do not attempt to optimize the adjustment if the reading is within the
Stated limits. Proceed to Step 12.

[] step 11:  Adjust the Vert Size adjustment R700 on the A26 Geometry board
so that the DMM reads approximately 24.25 V.

|:] Step 12: Adjust the Grid adjustment R113 on the A27 CRT Socket board
clockwise until the raster appears, then turn the adjustments
counterclockwise until the raster lines just disappear.

] step 13: Press the UTILITY button.
] Step 14: Touch Page to Utility 2 in the UTILITY major menu.

[] step 15: Touch Extended Diagnostics in the UTILITY major menu, and then
Extended Diagnostic in the Verify Selection pop-up menu.

(] step 16: Touch Front Panel in the Extended Diagnostics pop-up menu.
[] step 17:  Touch Area and then Test Pattern.

[] step 18: Touch Routine and then Green Grid.

[] Step 19: Touch Run (a grid pattem will fill the display area).

[ ] Step 20: Adjust Horiz Hold adjustment R962 on the A24 CRT Driver board if
the display is unsynchronized. Adjust R962 counter-clockwise until the
display stabilizes, and then tumn the adjustment another one-quarter turn
counter-clockwise.
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[] step 21: Set the following adjustments before performing the rest of this
part

= Set Left Ampi R200, Apex Point R300, and Right Ampi R400 on the A26
Geometry board to their midrange settings.

= Set the Pin Cushion R500 adjustment on the A26 Geometry board so that
the green grid has a flat top line.

m Set the HV Reg R865 adjustment on the A24 CRT Driver board one
quarter turn clockwise past its midrange setting.

[] Step22: Examine that the grid is aligned with the tic marks along the inside
vertical edge of the front panel bezel. There are two indexes along each side;
one at the top and one at the bottom of the front panel bezel. To eliminate any
parallax error, ook directly at the center of the CRT and then move your eyes
(do not move your head) to align the top of the grid with the top tic mark, and
the bottom of the grid with the bottom tic mark. The grid may be .050 inches
larger than tic marks at the top and bottomn of the front panel bezel.

DO NOT attempt to optimize the adjustments if the grid is aligned
within the stated limits. Proceed to Step 24.
[[] step23: Adjust Vert Hold adjustment R760 and Vert Size adjustment L750 on
the A24 CRT Driver board to align the grid with the index bumps along the
inside vertical edge of the front panel bezel; within £-0.05 inches.

[] step24: Examine that the grid is aligned with the horizontal tic marks at the
top and bottom of the front panel bezel, and the grid boxes are of uniform
length. The grid may be .050 inches larger than the tic marks at the left and
right of the front panel bezel.

DO NOT attempt to optimize the adjustments if the grid is aligned
. Within the stated limits. Proceed to Step 26.

D Step 25: Adjust Horiz Lin adjustment R961, Horiz Size adjustment R867, and
Horiz Pos adjustment R866 on the A24 CRT Driver board for optimum overall
linearity and position. Use the horizontal indexes along the top and bottom of
the front panel bezel to align the grid within 0.05 inches of the tic marks by
the same method used in Step 22. :

[] step 26: R867 Horiz Size, Horiz Lin R961, and Horiz Pos R866 interact and
therefore you may need to repeat Step 25 until R867, R961, and R866 are
adjusted properly.

[] step27: Adjust the Horiz Tilt adjustment R800 on the A26 Geometry board
so that the center, horizontal line is level. Use the index bumps along the two
sides of the CRT to perform the adjustment.

E] Step 28: Adjust the Pin Cushion adjustment R500 on the A26 Geometry
board so that the horizontal lines are as straight as the adjustment ailows.

l:] Step 29: Adjust the Right Ampl adjustment R400 on the A26 Geometry board
to straighten out the horizontal lines on the right side of the display.
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[] step 30: Adjust the Left Ampl adjustment R200 on the A26 Geometry board
to straighten out the horizontal lines on the left side of the display.

[] step 31: Adjust the Apex Point adjustment R300 on the A26 Geometry board
to correct for any non-linearity between the left and right side adjustments.

] step 32: Examine that all of the interactive adjustments performed in Steps
23 through 31 produce a grid with optimum geometry. If any of the
measurements or adjustments performed in steps 23 through 31 are not within
the stated limits, then perform Steps 23 through 31 again.

D Step 33: Touch Exit to remove the pattern from the screen.
[] step 34: Touch White Grid in the Routine pop-up menu.
[] step 35: Touch Run at the bottom of the screen.

[] step 36: Examine that any separation of colors from the main grid pattern is
less than one line width at the edges of the dispiay.

DO NOT attempt to optimize the following adjustment if the display is
within the stated limits. Proceed to Step 38.

[] step 37: Adjust the Convergence adjustment R102 on the A27 CRT Socket
board for the best convergence of colors over the entire display area.

Note: Convergence adjustment R102, adjusts the vertical convergence; if the
horizontal convergence is not set properly then adjust the Horizontal
Convergence adjustment located on the left side of the CRT yoke (see

Fig. 3-4).

[] step 38: Adjust Grid adjustment R113 clockwise on the A27 CRT Socket
board until the raster lines just appear.

[] step 39: Adjust the Red, Green, and Blue Background adjustments; R100,
R110, and R111 respectively, on the A24 CRT Driver board fully
counter-clockwise.

[] step 40: Examine that the background color is gray. If the background color
is not grey, note which color(s) (red, green, or blue) appear more prominent.

[] Step 41: Adjust the Red, Green, or Blue Background adjustment; R100,
R110, and R111 respectively, on the A24 CRT Driver board so that the
background color is grey. Only adjust the background colors that appear not
to be prominent. That is, if the background color appears to be red, then
adjust the Green and Blue Background adjustments.

D Step 42: Adjust the Grid adjustment R113 until the raster lines just disappear
and the black background appears.

[] Step 43: Touch Exit once to remove the grid pattem.

D Step 44: Touch Red Display in the Routine pop-up menu (refer to Table 2-3,
llluminance Levels, for the correct selector in the Routine pop-up menu for
successive tests).
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[[] step 45: Touch Run at the bottom of the screen.
] step 46: Place the light occluder on the face plate of the CRT.

[:] Step 47: Examine that the photometer reads within the limits stated for each
display listed in Table 2-3.

DO NOT attemnpt to optimize the following adjustments if the reading
is within the stated limits. Proceed to Step 49.

[:] Step 48: Adjust the appropriate color adjustment on the A24 CRT Driver
board to its respective adjustment iimits (refer to Table 2-3).

Table 2-3 — llluminance Levels

Routine pop-up  Examine limits Adjustment Adjust limit
menu selector (step 47) indicator (step 48)
(step 44) (step 48)
Red Display 16.2 +=1.62 Foot  Red Gain (R200) 16.2 Foot Lamberts
Lamberts
Green Display 43.3 1-4.33 Foot  Green Gain 43.3 Foot Lamberts
Lamberts (R210)
Blue Display 6.9 0.69 Foot Blue Gain (R220) 6.9 Foot Lamberts
Lamberts
] step49: Touch Exit and repeat Steps 44 through 48 for the remaining
Routine pop-up menu selectors listed in Tabie 2-3.
[] step50: Touch HV Reg Dsply in the Routine pop-up menu.
[] step51: Touch Run at the bottom of the display.
[] step52: Adjust the HV Reg adjustment R865 on the A24 CRT Driver board
for the minimurn movement of the top right corner of the border pattern.
[[] step53: Touch Exit to remove the pattern from the screen.
D Step 54: Touch Green Grid in the Routine pop-up menu.
[] step55: Touch Run at the bottom of the display.
[] step56: Examine that the vertical size, vertical position, horizontal size and

horizontal linearity of the green grid pattern are still within the previously
stated limits. If they are not within the stated limits then repeat Steps 23
through 26.

]

Step 57: Adjust the Focus adjustment R111 on the A27 CRT Socket board
for the minimum vertical line width.

]

Step 58: Reinstall the trap door, the left-side frame section, the left-side
decorative trim covers, and the CRT cover.
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R100
Red Background

R200 R210

R220

Red Gain Green Gain Blue Gain

L

N

R110 —%

Green Background

R111 /

Biue Background

L750
Vert Size

R760
Vert Hold

an L
Li - \\ \
TP760 TP761 R865 R867 R961 R962
Ground +24.0V  HVReg Horiz Size Horiz Lin Horiz Hold
R866
Horiz Pos
Figure 2-4 — A24 CRT Driver Board Test Point and Adjustment Locations
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R500
R400 Pin-Cushion
Right Ampl RE600
Vert Pos
R300
Apex Point R700
Vert Size

R200
Left Ampl AN

/—H

R800
oriz Tilt

Figure 2-5 — A26 Geometry Board Adjustment Locations

Focus

Convergence
R111

R102

Grid
R113

Figure 2-6 — A27 CRT Socket Board Adjustment Locations
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Part 5
Low Frequency
Square Wave

This part shows the setup and lists the procedures to check the low frequency
square wave level.

Specification

The low frequency square wave level must be 500 mV =15 mV into a 50 Q load.

Measurement Limit

The frequency of the low frequency square wave must be approximately 1 kHz.

Setup to Check/Examine Low Frequency Square Wave

DSA 601/DSA 602

oXeh

Plug-in Coaxial
Ampilifier Cable

Setup to Check/Examine Low Frequency Square Wave

Procedure to Check/Examine Low Frequency Square Wave

[] step 1: Initialize the DSA settings, then perform the following settings in the
order listed.

Left plug-in amplifier

CHidisplay on/off . ... .. i i . on
DSA 601 or DSA 602

VertSize: L1 .. ... ... 100 mv/div
VertOffset: L1 .. ... ... ... . i, 300 mv
MainSize ........ ... ... . . 200 us/div
UTILITY button . .. ... press
CalibratorQutput ................................. touch
Frequency....... ... ... ... ... . i, 1 kHz
TRIGGERbDutton ....... ... .. press
Level ... ... 200 mvV
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WAVEFORMbutton ........ .. ... e press
AcquireDesc ......... ... ... i, touch
Average N ... ... ... ... .., On
MEASUREDURON ... ... et press
Measurements .............................. Peak-Peak
............................................ Frequency

[] step2: Check that the Peak-Peak reading is 500 mV £15 mV.
[C] step 3: Examine that the Frequency reading is 1 kHz +=1%.
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Part 6 This part shows the setup and lists the procedure to examine and adjust the
Calibrator DC Level calibrator DC ievel accuracy (see Fig. 2-7).
Accuracy

Measurement Limits
The measurement limits for this part are as follows:

m The Extended Diagnostics Cal_Ref High routine into a 1 MQ) load must yield
a calibrator output of 9.995 V £10 mV.

s The Extended Diagnostics Cal_Ref Low routine into a 1 MQ ioad must yield
a calibrator output of -10.000 V =10 mV.

» The Extended Diagnostics Cal_Ref High routine into a 50 Q) load must yield a
calibrator output of 1.000 V + (+6 mV or -7 mV).

= The Extended Diagnostics Cal_Ref Low routine into a 50 Q load must yield a
calibrator output of -1.000 V 4=6 mV.

Setup to Examine/Adjust Calibrator DC Level Accuracy

Ground Post \
\
DSA 601/DSA 602
— d ] m
Digital Multimeter
é \—@ D IR
0O e
®
Precision 50 £)

Termination

'p  (not connected yet)

Setup to Examine/Adjust Calibrator DC Level Accuracy

Procedure to Examine/Adjust Calibrator DC Level Accuracy

D Step 1: Initialize the DSA settings, then perform the foliowing settings in the
order listed.

DSA 601 or DSA 602
UTILITY BURON ..o e e e e press
Pageto Utility 2 .......... ... ... ... it touch
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Extended Diagnostics ................ ... touch

Verify Selection . ................... Extended Diagnostics

Block ... e Dig Cntl/Cal

Area ........ ... . Refs Adjust

Routine ........... ... .. .. ... ... Cal_Ref High

RUN ... e touch

Digital multimeter

settomeasure .........c. i e 10vVDC

[] step 2. Examine that the digital mulitimeter (DMM) reads between 9.985 V
and 10.005 V.

[] step 3: Touch Exit to retum to Extended Diagnostics.

[] step 4: Touch Cal_Ref Low in the Routine pop-up menu and then Run at
the bottom of the screen.

] step5: Examine that the DMM reads between -9.990 V and -10.010 V.
[] step 6: Touch Exit to retum to Extended Diagnostics.

DO NOT attempt to adjustments if the readings are within the stated
limits. Proceed to Step 8.

[] step 7: Adjust the Gain and Offset adjustments, R238 and R237 respectively,
on the A5 Calibrator board so that the values measured in steps 4 and 6 are
9.995 V £ 0.001 V and -10.000 V = 0.001 V respectively (see Figure 2-7).

[T] step 8: Connect the precision 50 Q termination to the Calibrator BNC output
connector on the DSA.

[] step9: Connect the DMM lead to the center conductor of the 50 Q
termination.

] step 10: Touch Cal_Ref High in the Routine pop-up menu and then Run at
the bottom of the screen.

[] step 11: Examine that the DMM reads between 0.993 V and 1.006 V.
[] step 12: Touch Exit to retum to Extended Diagnostics.

[] step 13: Touch Cal_Ref Low in the Routine pop-up menu and then Run at
the bottom of the screen.

[] Step 14: Examine that the DMM reads between -0.994 V and -1.006 V.
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o

R237 ——
Offset

R238
Gain

Figure 2-7 — A5 Calibrator Board Adjustment Locations
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Part 7 In this part, the temperature sensor voitage and voltage reference is measured
Input/Output with a digital multimeter (see Figs. 2-8 and 3-5).

Measurement Limits

Temperature sensor voltage reference +6.500V, =5 mV.

Setup to Examine/Adjust Temperature Sensor Voltage Reference

DSA 601/DSA 602

(-4 )

Digital Mulitimeter

O s——

—IO O—l @) Low

®

To
A141/0 TP114 —
Board

(See Figure 2-8) To TP102

(Ground)

Setup to Examine/Adjust Temperature Sensor Voltage Reference

Procedure to Examine/Adjust Temperature Sensor Voltage Reference

[] step 1: Perform the following in the order listed:

DSA 601 or DSA 602

a.
b.

Set the front panel ON/STANDBY switch to STANDBY.

Remove the eight Torx head screws that secure the platform to the
chassis (see Fig. 3-5).

Raise the platform on its hinges, and then secure the platform with the
kickstand.

Remove both plastic retaining strips from top of card cage.

Connect the digital multimeter to test points TP114 and TP102 on the A14
I/O board.

Note: /f you cannot access the test points due to interference from the
ribbon cables, then disconnect the necessary ribbon cables, connect the
10X Probe to the test points, and then reconnect the ribbon cables. The
ribbon cables must be properly connected to perform the remainder of
this part.
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Part 7 Input/Output

f.  Set the front-panel ON/STANDBY switch to ON.

Digital multimeter
Mode ... e DC Voltage

[] step2: Examine that the Digital multimeter reads within the limits +6.505 V
and +6.495 V.

DO NOT attempt to optimize following adjustment setting if the digital
voltmeter reading is within the stated limits. Proceed to Step 4.

[] step 3: Adjust the Temp Sensor Voltage Ref adjustment R112 for +6.500 V.
[] step 4: Set the front panel ON/STANDBY switch to STANDBY.
[] step 5: Replace the plastic retaining strips.

[] Step 6: Lower the platform, and secure with the eight Torx head screws.

[] Step7: Setthe ON/STANDBY to ON.

TP102
Ground TP114

R112
+6.5V Ref

Figure 2-8 — A14 l/O Board (Temperature Sensor) Test Point and Adjustment Locations
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Part 8 This part shows the setup and lists the procedure to examine and adjust the
ACVS Gain ACVS gain (see Figs. 2-9 and 2-10).

Measurement Limit

The voitage difference between TP400 in its high state and TP400 in its low state
must be 2.715 V 500 pV.

Setup to Examine/Adjust ACVS Gain

DSA 601/DSA 602 ) Calibrator Ground Post
4 -5
-
-]

| o —

& Digital Multimeter
A Lo [
OO o L
®
A7 Upper | 7o TP400 —
Acquisition Board
(See Figure 2-9) 7o Calibrator
Ground Post
Setup to Examine/Adjust ACVS Gain
Procedure to Examine/Adjust ACVS Gain
l:] Step 1: Perform the following settings in the order listed.
DSA 801 or DSA 602
UTILITY button . .. ... e press
PagetoUtility2 ....... .. .. ... . . i, touch
Extended Diagnostics ............ ... ... .. L touch
Verify Selection . .................... Extended Diagnostic
BlocK . ... Dig Cntl/Cal
Y - T O Refs Adjust
Routine ............. ... ..., TP400H, 401L
RUN ... e touch

D Step 2: Read and record the digital multimeters reading as V, for later use

[] step 3: Touch Exit to return to the EXTENDED DIAGNOSTICS menu
structure.
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(] step4: Touch TP40OL, 401H in the Routine pop-up menu, and then touch
Run.

[] Step5: Read and record the digital multimeters reading as Vs for later use.

[] step6: Examine that V, - Vs is 2.715 V 2500 pV.

DO NOT attempt to optimize the following adjustment if the
measurement is within the stated limits. Proceed to Step 8.

[[] step7: Adjust the ACVS Gain adjustment R723 on the A5 Calibrator board
so that V, - V5 is 2.715 V £500 uV.

[] Step 8: Touch Exit, then touch Exit twice to leave the EXTENDED
DIAGNOSTICS menu structure.
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TP401 —-

TP400

DSA 601

TP401

TP400

DSA 602

Figure 2-9 — A7 Upper Acquisition Board Test Point Locations
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R723
ACVS Gain

Figure 2-10 — A5 Calibrator Board Adjustment Location
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Part9 This pan provides information necessary to operate the Checks and Adjustments
Field Calibration  Software.

Using the Checks and Adjustments Software

The Checks and Adjustments Software resides on the 51/,-inch floppy disk
located in the front of this manual. You will need an MSDOS system disk version
2.1 or newer to boot your PC. You should keep the Checks and Adjustments
Software disk as a master copy, and not use it as a working disk. The following
instructions describe how to make a working copy of the Checks and
Adjustments Software. Instructions are also given below for installing the Checks
and Adjustments Software on a hard disk system. PC commands can be entered
as upper or lower case characters.

There are a few operating conditions that must be observed when setting up a PC
controller. First, you shouid not use the Checks and Adjustments Software on a
PC that is part of a network; since this could result in the PC not receiving
important messages or data from the DSA. RAM resident programs can be
another source of problems. Ensure that no programs other than-MSDOS are
loaded at the time your PC is booted. This situation could produce an out of
memory error or other system problems. Finally, ensure that a color graphics
adapter card is not installed; since this card will produce snow on the PC display
during testing.

Creating a Working Disk for a Dual-Floppy Drive System 1o create a working

copy of the Checks and Adjustments Software, perform the following steps:

I___j Step 1: With the MSDOS system disk in drive A, enter the command
DISKCOPY B: A:

[] step2: ThePC will prompt you to insert the source disk (i.e., the Checks
and Adjustments Software master disk) in drive B and the blank disk in drive
A.

D Step 3: Replace the MSDOS disk with a blank disk, put the Checks and
Adjustments Software master disk in drive B, and press Retumn.

] step 4: When formatting is complete, remove the Checks and Adjustments
Software master disk, and store the disk in a safe place.

To format a disk for data logging, perform the following steps:

[] step5: Place a blank floppy disk (unformatted) in drive B.

D Step 6: With the MSDOS system disk in drive A, enter the command
FORMAT B:
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Installing the Checks and Adjustments Software on a Hard Disk System—to
install the Checks and Adjustments Software on your hard disk, use your PC’s
utilities o create a TEKCATS directory on your hard disk. Then, copy all the files
from the Master disk TEKCATS directory to the newly created TEKCATS directory.

Starting the Checks and Adjustments Software —the software should not be
started until the DSA under test is properly configured as described later under
DSA Preparation.

Once the software is instalied and the DSA is properly configured for testing, you
can invoke the software with the command:

FIELDCAL

On a dual floppy drive system, enter this command when the working copy of the
disk is in drive A, and drive A is selected (A:). For a hard disk system, change to
the TEKCATS directory (CD\TEKCATS) before invoking the Checks and
Adjustments Software. Alternately, you can add the TEKCATS directory 1o your
executive path with the PATH command (refer to your MSDOS manual).

Once the software is executing, you will be prompted to:

= Enter your name

®  Check/Set the current date and time

= Select the device under test (DSAB01 or DSAG02) being checked

m  Power-on the device under test (DUT) and check the RS-232 cable
connection

m  Verify the DSA’s RS-232-C parameters

= Verify that the serial number read from the DSA’s internal EEROM is correct
(that is, matches the front panel serial number). Enter the correct serial
number twice when prompted.

The PC will initialize the powered-on DSA. When properly booted the Checks and
Adjustments Software will display the test list menu.

2-42

Checks and Adjustments




Part 9 Field Calibration

Selecting menu items —the software presents menus with status information at
the top, selections or prompt messages in the middie, and data entry at the
bottom. Each selection has a number that must be entered to select the item.

In most menus more than one selection is possible. The software tries to
anticipate the usual selection and highlights it as the default. Simply pressing the
Enter key will select the highlighted item. If a different selection is desired, enter
its number as displayed.

When the procedure directs you to start a test, find the test from the test list menu
and enter its corresponding number.

Exiting from the Checks and Adjustments Software and Other F1 Key
Options — once executing, the software can be exited by pressing the F1 key then
entering a 4 to leave the program. Pressing F1 also offers other options that
include:

®  Retumn to (Restart) previous test or menu. This allows you to restart a test after
exiting it.

= Back up one menu level. When exiting from a Checks and Adjustments
Software test, this will return you to the test list menu.

= Back up to the top menu (i.e., DSA 601 or DSA 602 selection).

m Leave the Checks and Adjustments Software for the MSDOS environment.
This terminates the Checks and Adjustments Software and closes the log file.

»  Redraw the PC screen.

m Display Checks and Adjustments Software environment information, including
the Checks and Adjustments Software CATSOS version number and the
application (APPL) version number. These version numbers are necessary
when reporting a problem with the software.

‘Storing and Reloading DSA Calibration Constants —the Checks and
Adjustments Software test list menu contains a utility test that provides the ability
to store the full set of DSA EEROM calibration constants in a file and, if
necessary, reload them into a DSA.

The store option reads all DSA calibration constants and saves them in the file
that you specify. This utility may be used before starting repair or adjustment of a
DSA to provide a recovery file if something unexpected occurs, such as a loss of
power in the building.

The restore test provides the ability to load a complete set of DSA calibration
constants from a PC disk file into the DSA. The file can be either one stored
earlier as a backup/recovery file or a special default file contained on the Checks
and Adjustments Software disk. The default file is a complete set of defauit
calibration constants. The default file should only be used following a
catastrophic failure such as the A19 Digitizer CPU board losing its calibration
constants memory. After a major repair, you may be asked to load the Default file
into the DSA to put the DSA in an initial operating state. The entire Checks and
Adjustments procedure must be performed following the loading of the default
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file. The Checks and Adjustments Software disk actually contains separate
default files for the DSA 601 (DEFAULT 601) and for the DSA 602 (DEFAULT 602).

= Using the Utility Tests. To use the utility test, perform the steps listed under
DSA Preparation (later in this part) then select the test utility from the test list
menu. You will be prompted to choose one of the following:

1) DUT_const >file—This selection stores the current calibration constants
from the DSA in a file. After selection, you will be asked to enter the
desired disk drive and a name for the file such as
b:\directory\calconst.dat.

2) const_file >DUT —This selection loads a file containing calibration
constants into the DSA. After selection, you will be asked to enter the
desired disk drive and the name of the calibration constants file.

3) Exit menu—This selection returns you to the test list menu.

When the transfer of calibration constants is complete, the PC will display the
status of the transfer.

Test Data Logging —all Checks and Adjustments Software test log resuits can be
transferred to a data log file provided on the Checks and Adjustments Software
disk. The data log file is written to a directory which has the same name as the
DUT. The instrument serial number is written o the data file as is the date and the
time testing began. The data log file is named with the instrument serial number
followed by a .DLF suffix (e.g., BO10000.DLF). This ensures a unique log file for
each DSA checked.

A report generator is included on the Checks and Adjustments Sofiware disk that
will print out a specified test log file on an Epson-compatible printer connected to
the PC. The report generator takes the cryptic information in the log file and
converts it into a useful table format before printing. The report generator is a
program separate from the Checks and Adjustments Software and must be
invoked when the Checks and Adjustments Software is not executing. To print a
test jog enter the following command:

CATSRPT drive:filename.dif >prn
To remove old log files enter the DOS command:

ERASE drive:filename.dlf.

SRQ Messages —when appropriate, the DSA sends Service Requests (SRQs) to
the PC. Usually the SRQ indicates compietion of the last command sent by the
PC. If the SRQ is not a response to a command and is unexpected by the PC,
then it is a spurious SRQ. The spurious SRQ may indicate an emor condition in
the DSA, an incorrect plug-in unit for the current test, or many other possibilities.
For a complete list of SRQ messages, refer to the ASCI interface discussion in
the appropriate User Reference manual.

When a spurious SRQ occurs, the Checks and Adjustments Software displays a
status window as a troubleshooting aid for the operator. The window gives the
SRQ status byte,