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GUIDE TO SCD1000/SCD000 DOCUMENTATION

The SCD1000/SCD5000 Documentation Package includes the following:

« 1 Single-Volume Instruction Manual
« 1 Single- Volume Instrument Interfacing Guide
« Reference Guide

ABOUT THIS MANUAL The SCD1000/SCD5000 Instruction Manual contains the following sections:

» Section 1 - Introduction. Contains an instrument description, a list of standard
accessories, and a list of optional accessories.

« Section 2 - Preparation For Use. Contains installation instructions, including
power, switch settings, signal cabling, diagnostics, incoming inspection, and
packaging for reshipment.

-« Section 3 - Operating Instructions. Contains three major sections. The first
describes controls, connectors, and indicators. The second contains initial powcer-
up instructions and instrument familiarization. The third section contains informa- .
tion about the Display Unit.

« Section 4 - Specifications. Contains tables describing the environmental,
clectrical, and physical characteristics of the instrument.

« Section 5 - Options. Lists and describes instrument options.

« Section 6 - Instrument Interfacing Guide. Explains the necessary details of
operating the instrument over the GPIB interface. Contains information on the
following:

Setting up the instrument for GPIB operation

Determining the GPIB address

Introduction to the GPIB standard

Interface messages

Complete GPIB command set uscd to operate the instrument
GPIB command reference table

SRQ and Event tables

Programming examples

Integrating the SCD Series into 7912 AD/HB Systems
Reference cards - ASCII/IEEE
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OPERATORS SAFETY SUMMARY

The Safety Summary is a listing of all safety precautions in the manual. These
precautions are gathered here in a single place for convenient review of all precau-
tions, and each also appears at a place in the manual where the reader receives the
most benefit from the precaution.

@
®

TERMS
IN THIS MANUAL
CAUTION statements identify conditions or practices that could result in damage to the
equipment or other property.
WARNING statements identify conditions or practices that could result in personal injury or loss
of life.
AS MARKED ON
EQUIPMENT . o o . ) ‘
CAUTION indicates a personal injury hazard not immediately accessible as one
reads the marking, or a hazard to property including the equipment itself.
DANGER indicates a personal injury hazard immediately accessible as one reads the
marking.
SYMBOLS
IN THIS MANUAL
AX This symbol indicates where applicable cautionary or other
information is to be found.
AS MARKED ON ’ DANGER—High voltage
EQUIPMENT

Protective ground (earth) terminal

ATTENTION-—refer to manual
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SAFETY ITEMS

Power Source

Grounding the instrument

Danger arising from
loss of ground

Use the proper fuse

Do not operate in
explosive atmosphere

Do not remove covers or
panels

This instrument is intended to operate from a power source which does not apply
more than 250 volts rms between the supply conductors or between either supply
conductor and ground. A protective ground connection through the grounding
conductor in the power cord(s) is essential for safe operation.

This instrument is grounded through the grounding connector of the power cord. To
avoid electrical shock, plug the power cord into a properly wired receptacle. A
protective ground connection through the instrument is essential for safe operation.

Upon loss of the protective-ground connection, all accessible conductive parts can
render an electric shock.

To avoid fire hazard, use only fuses specified in the instrument's parts list. A
replacement fuse must meet the type, voltage rating, and current rating specifications
required for the fuse that it replaces.

To avoid explosion, do not operate the instrument in an explosive atmosphere.

To avoid personal injury, the instrument covers should be removed only by qualified
service personnel. Do not operate the instrument without covers and panels properly
installed.

Xvi
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General Information

PRODUCT OVERVIEW

General Description

The SCD5000 and SCD1000 waveform recorders are designed to capture low
nanosecond and picosecond single shot events. Whether the application involves
Laser, ESD, EMP, Particle Accelerators or other high speed single shot phenomena,
SCD series waveform recorders can capture the event of interest with excellent
fidelity and resolution.

The maximum acquisition rate of 200 giga samples per second provides time
resolution to 5 picoseconds. With time windows from 5 nsec to 100 ps, the SCD
series recorders provide flexible acquisition windows. The SCD1000 delay line
gives approximately 2.5 ns of pretrigger information.

The SCDS5000 and SCD1000 are single channel waveform recorders. The SCD5000
uses direct access with input sensitivity of 5 volts with an offset range of 4.0 volts.
Signals are DC coupled. The SCD1000 provides input signal conditioning with 100
mV to 10V full scale input ranges, offset capability, signal invert and AC or DC cou-
pling. There are two input channels which can be configured to multiplex two
signals or algebraically add two input signals to the single channel waveform re-
corder.

The waveform record length is seleclable between 256, 512 or 1024 waveform data
points, with 11 bits of vertical resolution (2048 levels). With 16 built-in waveform
locations (four using non-volatile memory), multiple trigger events can be stored into
separate storage locations using Auto-advance acquisition mode. Averaging acquisi-
tion mode allows up to 1024 acquisitions to be averaged for an improved signal -to-
noise ratio. Each record is time and date stamped for later comparison. There are 10
nonvolatile settings storage locations for quick instrument setup.

The SCD waveform recorders can be controlled over the IEEE-488 interface or from
the display unit attached to the front of the instrument. The display unit provides the
ability to control operating parameters, view up'4 waveforms at one time, make
cursor measurements on any displayed waveform and view status of instrument
operation. [t can also be used as operator display device with 2 user-definable
buttons and up to 16 lines of text that can be printed on the screen.
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FEATURES Table 1-1 is a brief list of SCD1000 and SCD5000 features. Refer to Section 4 for a
full list of Specifications.
TABLE 1-1
SCD WAVEFORM RECORDERS OVERVIEW
Feature Description
SCD1000 SCD5000
Inputs
Number of Acquisition Channels {1 channel 1 channel
Vertical Modes 1-Channel (Ch A or Ch B) or 1 channel

algebraic sum of both (Add and Invert)

Programmable Record Lengths
Maximum Number of Records

Input Voltage Range Programmable from 100 mV to 10.0 V | 5 V Full-scale (fixed)
Full-scale in a 1, 2, 5 sequence

Input Offset Range +250 % of input voltage range +4V

Input Coupling AC, DC, or OFF DC only

Bandwidth 1 GHz 4.5 GHz
Timebase & Memory

Time Windows Snsto 100 us

256, 512, 1024 points
16; record O reserved for text only

Triggering

Triggering Sources

Trigger Level

Trigger Delay

Trigger Level Units

Trigger Slope

Internal calibration

Factory Initialization Settings

Any vertical mode, external (Analog)
input, GPIB command, or Display
Unit Key 4

Internal: AC coupling: £100% of
full-scale range; DC coupling:

+50% of full-scale range

Up to 5 times the time window;
programmable in percent or seconds.
Approximately 2.5 ns of pre-trigger
information is displayed with 0 delay
setting

" External input, internal time calibrator signal,
GPIB command, or Display Unit Key

AC coupling only +50% of vertical range

Selectable as % of full-scale input range (internal only) or volts

Positive or Negative

Automatic adjustment of Vertical, Horizontal, Trigger, and CRT circuitry
Stored in ROM. All instrument and GPIB settings can be initialized to their factory

settings at any time.
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ACCESSORIES

The SCD waveform recorders have the following Standard and Optional Accesso-

ries:
TABLE 1-2
STANDARD ACCESSORIES
Quantity | Desccription Tektronix part number
1 Power Cord, 3-wire, 2.5 meter; 161-0066-12
U.S.120V, 15A, 60 Hz
1 Instruction Manual 070-6960-00
1 Interfacing Guide 070-7315-00
1 Quick Reference Card 070-7316-00
2 Rack Rail Sets 351-0375-01
4 Screws 212-0672-00
4 Washers 210-0910-00:
4 Nut Assemblies 220-0805-00
TABLE 1-3
OPTIONAL ACCESSORIES
Description Tektronix part number

Setvice Manual
GPIB Cables, Double Shielded, Low EMI
1 meter
2 meters
4 meters
Type N male to SMA male adapter
SMA female to female adapter
Type N male to BNC female adapter
Type N male to GR adapter

070-6963-00

012-0991-01
012-0991-00
012-0991-02
015-1009-00
015-1012-00
103-0045-00
017-0021-00

The instrument options are discussed in Section 5 of this manual. -
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Preparation for Use

OPERATING POWER INFORMATION

Safety Refer to the Operator’s Safety Summary at the front of this manual for power source,
grounding, and other safety considerations pertaining to the use of the instrument.
Before connecting the instrument 10 a power source, read both this section and the
Safety Summary.

Line Voltage The SCD1000 and SCD5000 operate from either a 120 V or 240 V nominal ac power
source with a line frequency ranging from 48 Hz to 440 Hz. The line voltage selector
on the rear panel indicates the voltage source required by the waveform recorder
(Figure 2-1). Before connecting the power cord to a power source, check that the
voltage at the power source falls within the selected voltage range listed on the label
near the line voltage selector. If the line voltage of the instrument needs 1o be
changed, use a small-blade screwdriver to switch the line voltage selector on the rear
panel.

CAUTION This instrument may be damaged if operated from a power source line voltage
outside the range shown on the label near the line voltage selector on the rear panel.
Damage may also occur if the wrong size power input line fuse is installed in the
rear panel of the instrument. If the instrument is set for 120 operation and is con-
nected 10 a 220 power source, an internal line fuse will blow. It should be replaced
only by a qualified service person.

PRINCIPAL POWER SWITCH VOLTAGE SELECTOR

L/

(7 7 7 p ﬂ
: LF/EOY
® ©| [ '::m (-] © |pwAreiest 168 4 2 1 ADORESS
W [meve X
=, 12345678 ON
o DO ore
/
) EOY

i
[

y
PRINCIPAL Kvs voLT
POWERSW  SELECTOR
(W
S10
"
0y nb \
GATE OUT
(-]
CALIBRATOR MEMORY BATTERY
OUTPUT BACKUP 3.9V TOSV ] oN
; | CAUTION -9 04v00 l ECTNCAL 000X
e @ mmvﬂocmmw ) oncoNey n"“"““"
— v wmmm #OvCoNTf£0 e qROTECTION
-u-_mwtnnm RERACESUY WTHe mev RaE
et HECTACAL BOCE HUAD
@ SUTIMMENT IAT BE SNNED L Y (-] Al . OREGON U.S.A. ®

~lo
/

AC POWER FUSE

Figure 2-1. Line Voltage Selector, Line Fuse, Power Cord Receptor
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Line Fuse

To verify the proper value of the instrument’s power input line fuse, perform the
following:

Unplug the instrument from line voltage.

Press in the fuse-holder cap and release it with a counterclockwise rotation.
Pull the cap (with the attached fuse inside) out of the fuse holder.

Verify the proper fuse value (Table 2-1).

Install the proper fuse, if required, and reinstall the fuse-holder cap by
carefully pushing it in while rotating it clockwise (CW).

Plug the instrument into line voltage receptacle.

bl ol S e

&

TABLE 2-1
LINE VOLTAGE RANGES & FUSES

Line Voltage Volitage Range Line Fuse
Indicator

115V, nominal 90-132 Vac 6A, 250 V, normal blow
230 V, nominal 180-250 Vac 6A, 250 V, normal blow

Power Cord

WARNING

This instrument has a detachable three-wire power cord with a three-contact plug for
connection to both the power source and protective ground (Figure 2-1). The
protective ground contact on the plug connects (through the power cord protective
grounding conductor) to the accessible metal parts of the instrument. For electrical
shock protection, insert this plug into a power source outlet that has a properly
grounded protective-ground contact.

This instrument operates from a single-phase power source, and has a
detachable three-wire power cord with a 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 volt-
age of 250 volts.

Before making connection to the power source, be sure that the voltage
selector is set to match the voltage of the power source and that the
power source receptacle has a suitable plug (two pole, three-terminal,
grounding type). Do not defeat the grounding connection. Any interrup-

~ tion of the grounding connection can create an electric shock hazard.

instruments are shipped with the required power cord as ordered by
the customer. Information on the available power cords is presented in
Table 2-2. Part numbers are listed in Section 5, Options.
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TABLE 2-2

POWER CORD AND PLUG ID INFORMATION

Plug Nominal Reference
Configuration Usage Line-Voltage (AC) Standards Option #
- . 1 ANSI C73 .11
@&\\ Norih American 120V 2 NEMA 5.5-P STANDARD
IEC 83
Universal Euro 4CEE (7). 11, IV, VIl
% 220V/16A 240V 3|EC 83 A1
UK 5BS 1363
240V 13A 240V 3|EC 83 A2
Australian 240V 6 ASA C112 A3
240V/15A
. 1 73 .20
North American 240V 2 ANSI C73 .
% 240V/15A 2 NEMA 6-15-P A4
IEC 83
Switzerland 7 A5
% 220V/10A 220V SEV
1 ANSI - American National Standards Institute $ BS - British Standard Institution
2 NEMA — National Electrical Manufacturer's Association 6 AS - Standards Association of Australia
3 |EC - International Electrotechnical Commission 7 SEV - Schweizerischer Elektroteknischer Verein
4 CEE - International Comission on Rules for the Approval
of Electrical Equipment

SCD1000/SCD5000 Operator's Manual
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ENVIRONMENTAL CONSIDERATIONS

Instrument Cooling

To prevent instrument damage from overheating, adequate internal airflow must be
maintained. A clearance of 2 inches on the side and 1 inch on the rear must be
maintained for proper cooling to take place.

Before tuning on the instrument, be sure that the air intake and exhaust holes on the
instrument are free from any obstructions to airflow. The SCD waveform recorders
typically generate 700 Btu’s/hour (based on 200 Watts typical power). An internal
fan moves 100 cfm of air for cooling. Cooling is automatically regulated according
to the power supply temperature.

Temperature

CAUTION

The SCD waveform recorders can be operated in an environment where the ambient
temperature is between +5° C and +40° C. For storage lengths over an hour, the
temperature should be between -20° C and +60° C. After storage at temperatures
outside the operating limits, allow the chassis to reach a normal operating tempera-
ture before applying power.

Storage in temperatures below -20° C will damage the Liquid Crystal Display
(LCD).

Humidity

The SCD waveform recorders can be operated in 30% to 85% relative humidity
(non-condensing). The instrument can be stored in 20% to 90% relative humidity,
(non-condensing).

If condensation occurs on the instrument or any circuitry following storage at low
temperatures, allow all condensation to evaporate before applying power to the
instrument.

RACKMOUNTING

Refer rack selection and actual installation of rackmounting hardware to qualified
service personnel.
The instrument should be mounted using the slides provided with the instrument in
the recommended rackmounting configuration, anchoring both front and rear chassis
tracks:

« rack height: 7 inches

« rack width: 19 inches

« rack depth: 30 inches

« instrument weight: 54 pounds (see Specifications)

SWITCH SETTINGS

A set of eight switches on the waveform recorder’s rear panel set the SCD’s GPIB
operation and Power-Up Self-Test execution. See Section A of the Instrument
Interfacing Guide for setting these switches before operation.
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EXTERNAL INTERFACING

Signal Cabling

SCD1000

SCD5000

The SCD waveform recorders allow connection of the following input and output
cables. Some channel input parameters vary depending on the model of the wave-
form recorder. These differences are described below.

« two signal inputs (front panel connectors)

« external trigger input (front panel connector)

« IEEE-488.1 bus using a standard GPIB connector (rear panel connector)
« calibrator signal output (rear panel connector)

= VGA video output (rear panel connector)

- gate signal output (rear panel connector)

« one signal input (front panel connector)
-« external trigger input (front panel connector)
« calibrator signal output (front panel connector)
« IEEE-488.1 bus using a standard GPIB connector (rear panel conneclor)
« VGA video output (rear panel conneclor)
« gate signal output (rear panel connector)

Signal Inputs

CAUTION

The SCD1000 includes two input channels. (Either of the two signal inputs can be
selected or they can be added.) The SCD5000 includes one input channel. Input
cables are connected to front panel connectors. The signal inputs have a 50 ohm
impedance on both waveform recorder models.

On the SCD1000, input signals can be AC or DC coupled. On the SCD5000, only
DC coupling is provided,

DC.coupled signals should not exceed 5 Vrms (0.5W into 50), or should be limited
to 0.25 Wsec pulses not exceeding 25 V peak. AC coupled signals should not exceed
100 V (DC + peak AC). The AC energy component should not exceed 0.25 Wsec:*

When AC coupling signals greater than 25 V DC, set the input coupling to OFF
(SCD1000 only) to allow the input capacitor to pre-charge.

External Trigger Input
Signal

An external trigger signal can be connected to the front panel EXT TRIG connector.
The DC component of the trigger signal must not exceed 100 V. The AC component
should be limited to 0.2 watts average or 25 V peak. The input impedance is nomi-
nally 50 Q.
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1IEEE 488 Cabling The IEE-488.1 (GPIB) connector on the rear panel allows waveform recorder control

over the GPIB. Connect the IEEE 488 cable (available as an optional accessory)
between the rear panel connector and the bus controller or the nearest instrument on
the bus. More information on the GPIB is provided in Section 6. GPIB cabling and
interconnection conventions must be observed for proper operation.

Video Output

The SCD's are configured at the factory for providing video signals compatible with

VGA video monitors (640 x 400 lines resolution). See Figure 2-2. Internal jumpers
on the MPU circuit board can be set to alter the signal pinout and polarity for mono-
chrome displays and video copy processors. See the Service Manual for additional
information.
)
PIN SIGNAL (9). 9
1 Ground
2 N/C s O
D Q¢
igeo
5 Video ! O
6 Horizontal Sync O =2
7 N/C e O
8 Vertical Sync
9 N/C O (13
Figure 2-2. VIDEO Connector Pinout (Féctory configuration).
MULTISYNC TTL (DIGITAL) INPUT
COLOR MONITOR
SCD Rear Panel 15 PIN D CONNECTOR
1 5 (Ground)
2
3 1 (Video)
4 2 (Video)
5 3 (Video)
6 13 Horiz. Sync.
7
8 14 Vert. Sync.
9
Figure 2-3. Adapting the rear panel connector to a VGA monitor connector.
2-8
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INCOMING INSPECTION

Introduction

‘The tests in this section should be run in the order indicated. Afier the instrument has
had power applied for 20 minutes, Test 1 (Diagnostics) should be run to ensure that
the instrument is in general working order. If diagnostics fails, the instrument should

. be returned to an authorized service center for servicing. After diagnostics has

passed, Test 2 should be run to ensure that the internal standards are within specifica-
tion. If they are outside the limits, the performance of the instrument cannot be
guaranteed, and the instrument should be returned to an authorized service center for
servicing. Test 3 (Internal Calibration) should then be run before proceeding with
instrument operation.

NOTE

This procedure is only intended to verify the general operation of the instrument. It
DOES NOT verify that the instrument meets all specifications. In order to verify that
the instrument meets all specifications, use the Performance Verification Procedure
in Section 4 of the SCD1000/SCD5000 Service Manual (Part Number 070-6963-00).

If at any time during the tests the instrument fails to meet a test limit, then it should
be retumed to an authorized service center for servicing, identifying the test failed
and limits exceeded.

The test should be run in a stable environment with the temperature between 20° C
and 30° C and provisions made for adequate airflow to the instrument (i.e. the
ventilation ports on the rear, sides, and front should be unobstructed). The ambient
temperature should not change by more than 5° C during the tests.

Line supply should lie within the limits of 9010 132 v__or 180t0 250 v_ .

Table 2-3 lists the tests to be run.

TABLE 2-3
LIST OF TESTS FOR INCOMING INSPECTION

Test Number Test Name Description

1 Diagnostics Verifies general operating condition of the in
strument

2 Calibrator Checks internal calibration reference signals

3 Self-Cal Performs verification of internal timing,
vertical gain & offset, and trigger level
circuitry of the instrument
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Internal Diagnostics
and Internal
Calibration

Diagnostics and Intemnal Calibration can be run either from the IEEE-488 interface
or the display unit. See section 6, Interfacing Guide, for more information on the
associated GPIB commands. See section 3, Operating Procedures, for information
about how to invoke Diagnostics and Internal Calibration from the Utility Mode
Menu.

The internal diagnostics test the following: -

* PROCESSOR SYSTEM, including system ROM, RAM, NV-RAM, GPIB
system, and system timer module

* FRONT PANEL, including the LCD, front panel circuitry, & MPU front panel
interface

« ACQUISITION SYSTEM,, including functioning of the digital acquisition
control and data path

Internal calibration performs the following:

* VERTICAL

SCD1000 Sets the gain and offset range, and the Normal and Invert offset zero
level for Channels A, B, and Add.

SCD5000 Sets the input range, offset range, and the offset zero level.

« HORIZONTAL
Sets Window timing accuracy and Trigger Delay minimum and maximum values.

« TRIGGER

SCD1000 For DC coupling, sets the internal level range and offset for both slope
settings; for internal and external.

SCD5000 Sets trigger level and slope for external trigger.

* CRT

For each window size, sets the CRT intensity and focus to be used when an instru-
ment initialize is performed. The initialized intensities are also used 0 set the
current operating intensity for each window size after the CRT cal is run. Sets the
orthogonality of the CRT’s Write Gun with relation to the Read Gun.

2-10
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Required Equipment Table 2-4 lists the required equipment to complete the incoming inspection proce-
dures.

: TABLE 2-4
LIST OF REQUIRED EQUIPMENT FOR INCOMING INSPECTION

Instrument Name Recommended or Equivalent
5 1/2 digit Digital Multimeter (DMM) Tektronix DM 5120

250 MHz Digital Counter Tektronix DC 5010

1 MHz Signal Generator - Tektronix SG 503

Miscellaneous Parts

~SCD1000
Qty. 1: 50 ohm coaxiai cable (3 ftiong) | Tek PN 012-0482-00
Qty. 2: N to BNC adapters " Tek PN 103-0045-00
SCD5000
Qty. 1: 50 ohm coaxial cable (3 ft long) | Tek PN 012-0482-00
Qty. 1: 50 ohms coaxial cable Tek PN 012-0118-00
(10 in long)
Qty. 2: N to BNC adapters Tek PN 103-0045-00
Instrument Controller with IEEE-488
Interface
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Test 1 The general operating condition of the instrument is ascertained by running the
Diagnostics internal diagnostic routines.
Setup Apply power to the waveform recorder.
Procedure 1. Invoke the internal diagnostic routines via IEEE-488 by sending the instru-
ment the command:
TEST SYS:ALL
or
Invoke the internal diagnostic routines via the optional display unit by
selecting the Utility Mode Menu. In the function menu which appears when the
Utility Mode Menu is selected, select the Next Menu function. This will cause an
alternate function menu to appear. In this menu select the InstTest function. This
will invoke a self-test of the entire instrument.
2. . If the self-test routines fail, return the instrument 1o an authorized service
center for servicing.
TABLE 2-5
TEST LIST
Number | Name Subsystem | Description
1 Real-time Clock MPU Checks for proper operation of the clock used to set the waveform
time stamps.
2 GPIB MPU Confirms operationof the GPIB system excluding the bus drivers.
3 Bus Error MPU Forces a MPU bus error to confirm the bus error detection circuitry
is operational.
4 Timer MPU Tests the timer used by the operating system for operation at the
proper interrupt rate.
5 ROMO Part Number MPU Checks the MPU board EPROM location and does checksum test
6 ROM?1 Part Number MPU Same as test 5
7 ROM2 Part Number MPU Same as test 5§
8 ROM3 Part Number MPU Same as test 5
9 Display Unit ROM MPU Check for the proper EPROM on the Front Panel circuit board.
Part Number
10 NVRAM MPU Checks the NVRAM on the MPU board. .
11 Video FP Checks the RAM on the MPU board used for the LCD display.
12 Button FP Checks the push button logic on the Front Panel board.
13 Front Panel FP Confirms the link between the MPU and the Display's Front Panel
Communication circuit board.
14 Digital Acquisition DIG Checks the waveform recorder's control system.
With Memory Test
15 Digital Acquisition DIG Checks the waveform recorder's control system and memory.
Without Memory Test
16 Serial Bus DIG Confirms the internal serial communications bus is operational.
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Test 2
Cal Time Frequency

Setup The accuracy of the intemal calibration reference signal is verified using a digital
counter.

Refer to Figure 2-5 for proper connections. Connect the Calibrator OQutput connector
on the rear of the SCD1000 or the front of the SCD5000 through a 50 ohms coax
cable to the DC5010 Counter/Timer.

Digitizer Setup Cal Out Time
Cal Time 4 ns

Counter Setup 'Mode Period
Trigger Level Auto (680 mV or 2.1 V for SCD5000)
Trigger Slope +
Coupling DC
Attenuation X1 (SCD1000) X5 (SCD5000)
Termination 50 ohms

e er———
———
el

-

SCD 5000

[ s U
[17]

1}

m. ITTEsSii]]
o}
T

asEn §D
© gana an

SCD 1000 DIGITAL COUNTER

Figure 2-4. Internal Clock Frequency Test Setup
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Procedure

1. Set the counter averaging to AUTO (or highest accuracy setting possible).

2. From the Utility Menu (5th level), select EXT CAL (CAL OUT on SCD5000)
to Time.

3. Adjusting CAL TIME settings from 4 ns to 80 ps according to the steps in the
following table.

4. Verify that the measured period (or frequency) matches the SCD CAL TIME
readout value for all settings (4 ns to 80 ps), within 0.1% tolerance:

CALIBRATOR TIMING MEASUREMENTS

Cal Range Frequency Tolerance
4ns 250.000 MHz +250 kHz
8ns 125.000 MHz +125 kHz
16 ns 62.500 MHz +62.5 kHz
40 ns 25.000 MHz 125 kHz
80 ns 12.500 MHz +12.5 kHz
160 ns 6.250 MHz +6.25 kHz
400 ns 2.500 MHz +2.5 kHz
800 ns 1.250 MHz +1.3 kHz
1.6 pus 625.0 kHz +625 Hz
4us 250.0 kHz +250 Hz
8us 125.0 kHz +125 Hz
16 us 62.50 kHz +62.5 Hz
40 ps 25.00 kHz 125 Hz

80 us 12.50 kHz +12.5 Hz

Reference Voltage

Setup

Digitizer Setup

DMM Setup

2-14

The amplitude of the internal voltage reference is verified using a digital multimeter.

SCD1000 - Connect a Tek DM5120 DMM through a 50 ohm coax cable directly 10
the Calibrator output connector (The Calibrator Output connector is on the rear of the
SCD1000 or the front of the SCD5000). :

SCDS5000 - Connect a 50 ohm terminator directly to the Calibrator output connector.
Connect the DM5120 through a 50 ohm coax cable to the SO ohm terminator.

Cal Out Ampl
Cal Ampl 250V
Mode DC Volts
Range Auto
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Preparation for Use

Procedure SCD1000:
1. From the Utility Menu (5th menu level), select EXT CAL to AMPL.

2.  While adjusting CAL AMPL according to thie following table, check the cali-
brator voltage to £(0.1% + ImV) accuracy on all ranges:

Calibrator Ampl. Measurement (min.) Measurement (max.)
+25V 2.4965V 2.5035 V
+20V 1997V 2.003 V
+800 mV 0.7982 V 0.8018 V
+400 mV 0.3986 V | 0.4014V
+200 mV 198.8 mV 2012 mV
+80 mV 78.92 mV 81.08 mV
+40 mV 38.96 mV 41.04 mV
0.0V +1.0mV -1.0mv
. -40 mV -38.96 mV -41.04 mV

-80 mV -78.92 mV -81.08 mV
-200 mV -198.8 mV -201.2 mV
-400 mV -0.3986 V -0.4014 V
-800 mV -0.7982 V -0.8018 V
20V -1.997 V -2.003 V
25V -2.4965 V -2.5035 V

3. Adjust CAL AMPL to the first of the two values given in the first column of

the table below.
4. Mark down the amplitude measured by the DVM = Al.
5. Adjust the CAL AMPL to the second of the two values given in the first

column of the table. Mark down the amplitude measured on the DVM = A2.

6. Add the absolute values of Al and A2 for the A Volts measurement:
Al + A2 = Delta Volts.

7. Check the calibrator voltage A Volts accuracy to within the specification
limits given in the table below.

8. Repeat steps 3 through 7 above for all the rows of the table below.
Calibrator Amp. A V Measurement (min) AV Measurement (max)
+25V,-25V 4.990 V 5.010V
+2.0V,-20V 3.992V | 4.008V
+800 mV, -800 mV 1597V 1.603V
+400 mV, -400 mV 798.4 mV 801.6 mV
+200 mV, -200 mV 399.2 mV 400.8 mV
+80 mV, -80 mV 159.7 mV 160.3 mV
+40 mV, -40 mV 79.84 mV 80.16 mV
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Preparation for Use

SCD5000:
1. From the Utility Menu (5th menu level), select CAL OUT to AMPL.

2. While adjusting CAL AMPL according to the following table, check the cali
brator voltage t0 +(0.1% + 1mV) accuracy on all ranges:

Calibrator Ampl. Measurement (min.) Measurement {(max.)
+4V +3.995V +4.005 V
+3V +2.996 V +3.004 V
+2V +1.997V +2.003 V
+1V +0.998 V +1.002 V
+0S5V +498.5 mV +501.5 mV
ooV +1.0mV -1.0mV
0.5V -4985 mV -501.5 mV
-1V -0.998 V -1.002 V
2V -1.997 V -2.003 V
3V -2.996 V -3.004 V
4V -3.995 V -4.005 V

3. Adjust CAL AMPL to the first of the two values given in the first column of
the table below.

4. Mark down the amplitude measured by the DVM = Al.

5. Adjust the CAL AMPL to the second of the two values given in the first
column of the table. Mark down the amplitude measured on the DVM = A2.

6. Add the absolute values of Al and A2 for the A Volts measurement:
Al + A2 =AVolts

7. Check the calibrator voltage A V accuracy to within the specification limits
given in the table below.

8. Repeat steps 3 through 7 abovc for all of the rows in the table.

Calibrator Ampl. AMeasurement (min.) | A Measurement (max.)
+4V, 4V 7.984 V 8.016 V
+3V,-3V 5.988V 6.012V
+2V,-2V 3.992 V 4.008 V
+1V, 1V 1.996 V 2.004 V
+05V,-05V 0.998 V 1.002V
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Preparation for Use

Test 3
Internal Calibration

Setup

Procedure

Internal timing circuitry, vertical gain, offset gain, and trigger level gain of the
instrument is verified by running the internal calibration routines. A calibration-in-
process may be terminated by pressing any front-panel key or sending any GPIB
command.

Apply power to the waveform recorder. If calibrating a SCD5000, connect a cable
from the front panel Cal Out to the input.

Invoke CRT calibration routines via IEEE-488 by sending the instrument the
command:

CALIBRATE CRT

After intensity is calibrated (which takes approximately 2 minutes), the waveform
recorder will prompt the user. At this time, connect a 1 MHz 80 mV__ signal from
the G503 to the CHA input connector of the SCD1000. If an SCD5000 is being
calibrated, connect a 1 MHz 3 Vp-p signal from the SG503 to the input connector

* of the instrument. Press any front panel button for the CRT calibration to continue.

The instrument will wait approximately 1 minute for the user to connect the proper
signal and press any menu button. If the instrument times out (> 1 minute), it will
report a calibration failure for the CRT. If this happens, run CRT calibration again,
making sure to connect the proper signal within the time limit. (The user will hear
the bell “ticking” while waiting for the user to connect the signal and press a
button. The “ticking” speeds up as timeout approaches.)

For SCD 5000's connect the calibrator output to the signal input using the 8"
cable.

Run system calibration routines via IEEE-488 by sending the instrument the
command:

CALIBRATE ALL

The instrument will wait approximately 1 minute for the user to connect the proper
signal and press any menu button. If the instrument times out (> 1 minute), it will
report a calibration failure for the CRT. If this happens, run CRT calibration again,
making sure to connect the proper signal within the time limit. (The user will hear
the bell “ticking” while waiting for the user to connect the signal and press a

button. The “ticking™ speeds up as timeout approaches.)

If the calibration routines fail, return the instrument to an authorized service
center for servicing.
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Preparation for Use

PACKAGING FOR It is recommended that the original carton and packing material be saved for ship-
SHIPMENT ' ping the waveform recorder. If the original materials are unfit or not available,
package the instrument as follows:

1. Use a corrugated cardboard shipping carton having a test strength of at least 275
pounds and with an inside dimension of at least six inches greater than the instru-
ment dimensions.

2. If the instrument is being shipped to a Tekwonix Service Center, enclose the
following information:
the owner's address,
name and phone number of a contact person,
type and serial number of the instrument,
reason for return,
a complete description of the service required.

3. Completely wrap the instrument with polyethylene sheeting, or an equivalent, to
protect the instrument case and to prevent entry of harmful substances into the
instrument.

4. Cushion the instrument on all sides using three inches of padding material or
urethane foam, tightly packed between the carton and the instrument.

5. Seal the shipping carton with an industrial stapler or strapping tape.
6. If the instrument is being shipped to a Tektronix service center, mark the address

of the Tektronix Service Center and also your own return address on the shipping
carton in two clearly visible locations.
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Operating Instructions - Instrument Familiarization

INSTRUMENT FAMILIARIZATION

Front Panel Controls, The SCD1000 and SCDS5000 can be controlled either over the GPIB using the
Connectors, and waveform recorder’s command set, or from the Display Unit. The command set
Indicators follows the IEEE-488.1 GPIB protocol and is described in Section 6 of this manual.

Frequent references in this section of the manual are made to the command set. Refer
to Section 6 for more information when necessary. Control-of the instrument from
the Display Unit is described in this section.

Front panel controls and indicators of the SCD1000 and SCD5000 waveform
recorders are located around the Display Unit. The Display Unit can be removed
from the instrument as described in Removing/Replacing Display Unit later in this
section. Controls and indicators of the Display Unit are described later in this
section.

CAUTION Removal and installation of the Display Unit must be done with the instrument power
turned off.

The following descriptions cover both the SCD1000 (Figure 3-1a) and SCD5000
(Figure 3-1b) waveform recorders. A description that applies to only one of the
instruments is noted in the description.
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Figure 3-1b. SCD5000 Front Panel Controls, Connectors, and Indicators
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Operating Instructions - Instrument Familiarization

Front Panel
Controls

Connectors

Indicators

ON/STANDBY Switch: Turns the instrument ON and OFF when the rear pancl
principal power switch is ON.

DISPLAY UNIT: Connects to the Display Unit when attached. This is the signal
and power interface between the waveform recorder and the Display Unit.

CHA/CHB (INPUT SCD1000 Only): Provides input connections for signal
acquisition. Input impedance is 50 ohms when the waveform recorder is turned on.
Impedance is 500 K ohms when the power is turned off.

CAL OUT (SCD5000 Only): Outputs the calibrator signal selected from the Utility
Menu or GPIB. On the SCD5000, this signal must be physically connected to the
input connector using a cable when calibrating the instrument. On the SCD1000, the
CAL OUT connector is located on the rear panel, but an internal signal path to the
inputs is provided for calibration. A cable is not required.

EXT TRIG: Provides connection for triggering on an external signal.

The following indicators are located on the mainframe's front panel, behind the
Display Unit.

ACQUISITION STATUS:

RUN (green): Lights to indicate the waveform recorder is running, digitizing, and
storing data.

STOP (red): Lights to indicate no digitization is in process.

HLDNEXT (yellow): Lights to indicate the waveform recorder is in the HoldNext
state. An acquisition has taken place, but no further acquisitions will take place until
the waveform recorder is started again.

ACTIVE INTERFACE:

GPIB (green): Lights to indicate the GPIB interface is active.

OPTION (yellow): Reserved for future use.

INTERFACE STATUS:

TALK (green): Lights to indicate the waveform recorder is TALK addressed.

SRQ (red): Lights to indicate the waveform recorder has asserted the GPIB Service
Request Line.

LISTEN (yellow): Lights to indicate the waveform recorder is LISTEN addressed.
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Operating Instructions - Instrument Familiarization

Front Panel
Indicators (cont)

SYSTEM STATUS:

ON (green): Lights when the waveform recorder has been turned on (both the rear
panel principal power and front panel ON/STANDBY switches are on).

FAULT (red): Lights to indicate that a fault condition has occurred during the
power-up self-test.

TEST (yellow): Lights to indicate the waveform recorder’s internal test routines are
in process.

Rear Panel Controls,
- Connectors, and
Indicators

Controls

The SCD1000 and SCDS5000 rear panels differ slightly. The SCD1000 rear panel
contains the CAL OUT connector, while the SCD5000 has the connector on the front
panel. Otherwise the rear panels are identical. Rear panel controls, connectors, and
indicators are shown in Figure 3-2a (SCD1000) and Figure 3-2b (SCD5000).

PRINCIPAL POWER SWITCH: Turns ac power to the waveform recorder on and
off. This switch must be ON to turn on the waveform recorder.

LINE VOLTAGE SELECTOR: Selects the ac line voltage to be either 110 V or
220 V nominal.

REAR PANEL FOCUS: The rear panel focus does not require adjustment. See the
Service Manual for information.

INSTRUMENT SWITCHES: Set various waveform recorder operating parame-
ters, including Power-up test bypass, GPIB terminator, and GPIB address. Figure 3-3
illustrates these switches.

The address switches are binary-encoded switches (1, 2, 4, 8, and 16). Setting the
switch to ON is equivalent to its binary value. The sum of the values equals the
GPIB address. Addresses 0 through 30 are valid operating addresses. The factory-set
address for the SCD1000 is 4; the SCD5000 address is 5. Address 31 is equivalent
to OFF BUS.

Refer to Section 6 of this manual for more information on switch settings.

3-6
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Operating Instructions - Instrument Familiarization

Connectors

AC POWER INPUT: Accepts 98 t0 250 V nominal power source from 48 10 440
Hz.

FUSE HOLDER: Contains the ac line fuse (6 A, 250 V, normal blow for 115 V or
230 V operation). -

GPIB CONNECTOR: Compatible with IEEE-488.1 cable connector.

VIDEO OUT: Supplies VGA-compatible video signal for connection to a monitor
or hardcopy unit.

GATE OUT: Supplies a TTL-level signal that goes HIGH when the acquisition
sweep begins 1o write the input signal onto the target.

CALIBRATOR OUT: (SCD1000 only.) Outputs calibrator signal. See CAL OUT
(SCD5000 only) earlier in this section.

PWR UP TEST

LF/EOI |'— GPIB ADDRESS __—l

16 8 4 2 1

ON
OFF

3-8

Figure 3-3. Instrument Switches
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Operating Instructions - Initial Instrument Setup

INITIAL INSTRUMENT SETUP

Power ON

CAUTION

Before wurning on the power for the first time, be sure to read the Operator’s Safety
Summary and Section 2, PREPARATION FOR USE.

If the waveform recorder has been stored in an environment outside its specified
operating temperature, do not turn on the power until the instrument has stabilized
to an ambient temperature within its specified operating temperature range. If
moisture has collected on the instrument, allow the moisture to evaporate before
powering up.

The waveform recorder has two power switches: the PRINCIPAL POWER switch
(on the rear panel) and the ON/STANDBY switch (on the front panel). To power up
the instrument, first make sure the rear panel PRINCIPAL POWER switch is ON,
then turn on the front panel ON/STANDBY switch.

Power OFF

To turn the waveform recorder completely off, first set the front panel ON/
STANDBY switch to STANDBY, then tum off the rear panel PRINCIPAL POWER
switch.

Before powering off during a normal power-off sequence, the waveform recorder
stores in non-volatile memory the current instrument settings. These settings are re-
established when the waveform recorder is later powered up. If power is turned off
or interrupted during a self-test or while performing a normal operation, the instru-
ment may not properly save these settings. The settings are then set to factory
default.

In addition to saving the current settings, up to 10 different instrument settings can
be saved in non-volatile memory for quick recall. Saving settings can be done over
the GPIB (SAVE command) or from the Display Unit. Refer to Section 6 of this
manual for more information on the SAVE command. The Display Unit’s SaveRe-
call functions are described later in this section.

Self-Test & Diagnostics

The SCD waveform recorders perform internal self-test routines each time the
instrument is powered up. The power-up self-test can be bypassed by setting the rear
panel switch PWR UP TEST switch to OFF. Power-up self test routines require no
user interaction.

If any test fails, the following occur:

« the instrument attempts to run while reporting an Internal Error event code over the
GPIB (see Section 6D of this manual for Event Codes)

« the front panel FAULT indicator (beneath the Display Unit) lights to indicated a
fault

« a descriptive message is displayed in the Message/Measurements Zone of the
Display Unit.
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Operating Instructions - Initial Instrument Setup

Self-Test & Diagnostics The power-up self-test consists of two parts: the Kernel Tests and the Essential

(cont) Diagnostics Tests. Kernel tests include the microprocessor, processor RAM and
ROM, and the GPIB communication system tests. These tests verify that all the
resources needed by the operating system are working.

Once the kernel tests have passed, the operating system is activated.
The first task of the operating system is to execute the Essential Diagnostics tests,
which assure that all basic subsystems properly function. No kernal or essential

diagnostics are performed in "Hurry-up" mode.

Self-test can also be initiated over the GPIB (using the TEST command) or from the
Display Unit. See Section 6 for more information on the TEST command.

The SCD waveform recorders also provide calibration routines for the following
subsystems. These routines are only initiated from the Display Unit or over the
GPIB, and are not part of the power-on sequence.

CALIBRATE HORIZONTAL: Performs self-calibration of the horizontal
_sweep circuits.

CALIBRATE TRIGGER: Performs self-calibration of trigger circuits.

CALIBRATE VERT: Performs self-calibration of Gain and Offset vertical
circuits.

CALIBRATE CRT: Performs self-calibration of the CRT circuits.

CALIBRATE ALL: Executes all calibration routines.

Refer to Section 6C of this manual for more information on the CALIBRATE
command. The Display Unit calibration function is described later in this section.

Initialization - Once the power-up self-test has successfully completed, the SCD waveform record-
ers automatically returned to the settings that existed prior to the power being turned
off. If initialization to factory default settings is desired, initialization can be invoked
from the Display Unit or over the GPIB. Over the GPIB, the instrument settings
(Panel), the GPIB (GPIB), or both can be initialized. From the Display Unit menus,
any mode, function, or the entire instrument (Panel) can be initialized. Initialization
procedures are described later in this section.

Table C-17 in Section 6C lists the factory default settings for the SCD waveform
recorders.
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OPERATOR’S PROCEDURES

Display Unit Overview

The SCD waveform recorders can be controlied over the GPIB or from the Display
Unit (shown in Figure 3-4 attached 10 a waveform recorder). The instrument’s GPIB
command set is described in Section 6. The Display Unit is described in the remain-
der of this section.

The Display Unit provides instrument control and display of digitized waveform data
and instrument status on a high-resolution Liquid Crystal Display (LCD). Instrument
control is through several “soft keys” around the perimeter of the LCD. Key func-
tions change depending on the operating mode of the instrument and the soft keys
previously pressed. A label displayed on the LCD next to a key defines the current
function of that key.

The Display Unit plugs into the waveform recorder. It is easily removed as described
in Removing The Display Unit below.

The LCD is a backlit, high-resolution display (640 x 400 pixels). Up to 64 characters
by 16 rows of text can be displayed on the screen. A CONTRAST adjustment knob
allows changes in contrast.
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Figure 3-4. SCD1000 Waveform Recorder With Display Unit Attached
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Removing/Replacing
Display Unit

The Display Unit is a removeable device. It is attached to the waveform recorder
front panel by four “clasps™ that engage posts on the instrument’s front chassis. The

clasps are engaged and disengaged by the handle on the left side of the Display Unit
(see Figure 3-5). By firmly pulling the handle to the left, the clasps are disengaged.
The Display Unit can then be removed by pulling the unit forward, away from the

waveform recorder.

When re-installing the Display Unit, make sure the handle is completely pulled out.
Place the Display Unit onto the waveform recorder, making sure the display connec-
tor properly mates. Slide the handle to the right to engage the clasps and secure the
Display Unit to the waveform recorder.

CAUTION Make sure the handle is pressed all the way in. If the handle is not pressed in all the
way, the Display Unit is not secured to the instrument, and it may <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>