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WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for a period of one (1) year from the date of shipment. If a product proves defective during this warranty period, Tektronix,
at its option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

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

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

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

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

Only qualified personnel should perform service procedures.

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

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

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be

connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

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

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

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

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

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

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

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

Symbols and Terms

/N

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

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

VAN

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

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

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

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

CAUTION indicates a hazard to property includihg product.

Symbols on the Product. The following symbols may appear the product:

/A D VAN m]

WARNING Protective Ground CAUTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated
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Service Safety Summary

Only qualified personnel should perform service procedures. Red8diice
Safety Summargnd theGeneral Safety Summalpgfore performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, disconnect the mains power by means
of the power cord or, if provided, the power switch.

Use Caution When Servicing the CRT. To avoid electric shock or injury, use
extreme caution when handling the CRT. Only qualified personnel familiar with
CRT servicing procedures and precautions should remove or install the CRT.

CRTs retain hazardous voltages for long periods of time after power is turned off.
Before attempting any servicing, discharge the CRT by shorting the anode to
chassis ground. When discharging the CRT, connect the discharge path to ground
and then the anode. Rough handling may cause the CRT to implode. Do not nick
or scratch the glass or subject it to undue pressure when removing or installing it.
When handling the CRT, wear safety goggles and heavy gloves for protection.

Use Care When Servicing With Power On. Dangerous voltages or currents may

exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

X-Radiation. To avoid x-radiation exposure, do not modify or otherwise alter the
high-voltage circuitry or the CRT enclosure. X-ray emissions generated within
this product have been sufficiently shielded.
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Preface

Related Manuals

Conventions

This is the User Manual for the DG2020A Data Generator, P3410 TTL Pod, and
the P3420 Variable Pod.

Getting Startecdtovers the features of the DG2020A, initial inspection, options
and accessories, installation procedures, and power on and off procedures. In
particular, the installation section covers the procedures required prior to turning
on the unit and points that require special care or caution.

Operating Basicstarts out by introducing the terminology used with the
DG2020A. Next it presents the internal structure, operating principles, basic
operating procedures, and numeric input methods. Finally, this section describes
the operating procedures for outputting waveforms using this instrument by
presenting simple examples.

Referencalescribes the functions and use of this instrument’s main menus in
detail.

Appendiceslescribe product specifications, performance verification instruc-
tions, and other information.

Other documentation for the instrument includes:

®  The DG2020A Programmer Manual (Tektronix part number 071-0054-XX)
explains how to control the DG2020A with a computer through the GPIB or
RS-232-C interface. This manual is a standard accessory.

m  The DG2020A Service Manual (Tektronix part number 071-0055-XX)
provides information to maintain and service DG2020A, and provides a
complete board-level description of the instrument’s operation. This manual
is an optional accessory.

The following typographical conventions are used in this manual.

®  Names of front panel controls and menu item names are printed in the
manual in bold with the same case (e.g., initial capitals, all upper case) as
they appear on the unit itself.
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m  Sections 2, 3, and Appendix B describe instrument functions by presenting
operating procedures. Each operating procedure is presented in order starting
with step 1, and progresses until the end of the procedure. Tables such as the
one below show in these steps. Execute the action in left end of the top row
first. Then execute actions from left to right along the row. When one row
has been completed, move to the left end of the next row down, and repeat.
For pop-up menus, use the general-purpose knob to select items from the
menu list. Operations such as operation 6 (below) do not involve pressing
the buttons shown in the row above, but rather are descriptions of operations

to be performed.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Operation 1 Operation 2 Operation 3 Operation 4 Operation 5

Operation 6 (For example, set to xx with general-purpose knob.)

‘ Operation 7

DG2020A, P3410, & P3420 User Manual
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Getting Started

Product Description

This section provides the following:

m  Description and features of the DG2020A
® |nitial inspection

m  Standard and optional accessories

m |[nstallation procedures

®  Power on and off procedures

The DG2020A is a portable digital data generator designed for high performance
and ease of use. The DG2020A is easy to use for testing and evaluating
semiconductors and logic circuits, which are continually becoming faster and
more complex.

The DG2020A provides high performance and a wide range of functions in a
compact package. Features include the following:

®  Maximum data rate of 200 MHz
® 64 K word pattern memory

m  Flexible sequence looping (which does the equivalent of over a billion word
patterns)

m 12 channels (with support for up to 36 channels by adding optional modules
in 12 channel increments)

m 100 ps timing skew adjustment function
®m  Variable output levels (from =3 to +7 V)

Any memory size from 64 words to 64 K words can be used easily, with no
restrictions within that range. TTL output level and variable output level pods

can be selected as the data output pods. Both pod types support setting of their
output stages to a high-impedance state. Each module supports delays in 4 of its
12 channels with a 100 ps resolution variable delay time.

The DG2020A provides flexible data editing functions, including word and line
unit input and extended data creation functions. Also, the DG2020A provides a
rich set of functions required for system construction, such as a sequencing
function, a jump function using external input, and an inhibit function.

DG2020A, P3410, & P3420 User Manual 1-1
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Features  The following, list just a few of the many features of the DG2020A:

m  The DG2020A supports subassembly and system testing by simulating the
digital signals from incomplete sections of a product.

B Logic function test systems can be constructed by combining this instrument
with a logic analyzer.

®  Margin tests can be performed by using the DG2020A to generate patterns
that have a low probability of occurrence or are difficult to generate.

®m [nteractive digital simulation systems can be constructed using the sequence
output, external jump, and tri-state control functions.

®m  Flexible data output functions make the DG2020A an ideal data generator
for simulation of LCD display units, CCD line and area sensors, and all
types of digital circuits.

Initial Inspection

Before unpacking the DG2020A from its shipping carton, inspect the package for
signs of external damage. If the carton is damaged, notify the carrier. The carton

contains the basic instrument and its standard accessories. Refer to the Standard
Accessories list in Section 1.

This instrument was thoroughly inspected for mechanical and electrical defects
before shipment. It should be free of mars or scratches. To confirm this, inspect
the instrument for physical damage that incurred in transit, and test instrument
functionality, by following the Operating Examples in this manual. You can also
perform a full Performance Verification as listed in the Appendix B. If a
discrepancy is found, contact your local Tektronix Field Office or representative.

NOTE. At installation time, save the shipping carton and packaging materials for
repackaging in case shipment becomes necessary.
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Options

Option 01 (24-Channel
Output)

Option 02 (36-Channel
Output)

Option 1R (Rack Mount)

Power Cord Options

This section describes the options, and standard and optional accessories
available for the DG2020A.

The following options are available.

Option 01 (24-channel output)
Option 02 (36-channel output)
Option 1R (rack mounting)

Each of these options will be discussed in detail in the following paragraphs.

This option adds a 12 bit digital port for a total of 24 channels. This option
allows 2 individual pods to be used at the same time. Pod cable connections are
located on the rear panel. Although pod cables are included with this option, the
additional pod is not included. The P3410 or P3420 pod must be ordered
separately. Contact your Tektronix sales representative if you intend to add this
option to a DG2020A that you are already using.

This option adds two 12 bit digital ports for a total of 36 channels. This option
allows 3 individual pods to be used at the same time. Pod cable connections are
located on the rear panel. Although pod cables are included with this option, the
additional pods are not included. Thus P3410 and/or P3420 pods must be
ordered separately. Contact your Tektronix sales representative if you intend to
add this option to a DG2020A that you are already using.

When option 1R is specified, the DG2020A is shipped configured for mounting
in a 19 inch rack. The floppy disk drive is moved so that it can be accessed from
the front panel in this instrument. Refer to Table 1-4 for the rack mount part
number. Contact your Tektronix sales representative for details on converting a
non-rack mounting DG2020A to rack mounting.

See the Instruction Sheet provided with the rack mounting kit for details on the
rack mounting adapter.

Table 1-1 lists the power cords available with the DG2020A.
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Table 1-1: Power cord options

Option Description Part number
Al Europe, 220V/6A 161-0104-06
A2 United Kingdom, 240V/6A 161-0104-07
A3 Australia, 240V/6A 161-0104-05
A4 North America, 240V/6A 161-0104-08
A5 Switzerland, 220V/6A 161-0167-00

Accessories
Standard Accessories  Table 1-2 lists the standard accessories provided with the DG2020A.

Table 1-2: Standard accessories

Standard accessory Part number
User Manual (this manual) 071-0053-XX
Programmer Manual 071-0054-XX
Performance Check Disk, 3.5-inch 063-2918-XX
GPIB Sample Program Disk, 3.5-inch 063-2919-XX
DG-LINK Application Program Disk, 3.5-inch 063-2920-XX
Pod Connection Cable 174-3548-XX
Power cord 125V/6A 161-0230-01
Certificate of Calibration

Table 1-3 list the standard accessories for the P3410 and P3420 pods

Table 1-3: Standard accessories for pods

Pod Standard accessaries Part number
P3410 Set of 12 cables 012-1502-XX
P3420 Set of 12 cables 012-1504-XX
P3410/P3420 Certificate of Calibration

P3410/P3420 Instructions Sheet
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Optional Accessories  Table 1-4 lists the optional accessories that are recommended for use with the

DG2020A, P3410, and P3420.

Table 1-4: Optional accessories

Optional accessory DG2020A | P3410 P3420 Part number
Service Manual X 071-0055-XX
Front Cover X 200-3232-XX
Oscilloscope Camera Adapter X 016-1154-XX
Accessory Pouch X 016-1159-XX
Rackmount kit X 040-1444-XX
Upgrade kit (add 12/24 output channels) X 040-1556-XX
Fuse 6A Fast (UL198G/3AG) X 159-0239-XX

Fuse cap X 200-2264-XX
Fuse 5A (T) (IEC127) X 159-0210-XX

Fuse cap X 200-2265-XX
50 Q termination X 011-0049-XX
GPIB Cable X 012-0991-XX
50 Q BNC Cable (double shield) X 012-1256-XX
50 Q BNC Cable X 012-1342-XX
50 Q pin header to pin header cable 20 inch (50.8 cm) X X 012-1505-XX
50 Q SMB to SMB cable 40 inch (101.6 cm) X X 012-1458-XX
50 Q SMB to BNC cable 40 inch (101.6 cm) X X 012-1459-XX
50 Q SMB to pin header cable 20 inch (50.8 cm) X X 012-1503-XX
50 Q SMB to pin header cable 50 inch (127 cm) X X 012-1506-XX
Set of 12 SMB-to-pin-header cables with connector 50 inch (127 cm) X X 012-1507-XX
1 CH lead set (set of 5) ! X X 012-1508-XX
4 CH lead set (set of 3) ! X X 012-1509-XX
50 Q SMB to BNC adapter X X 015-0671-XX
Connector with 12 pin header sockets 2 X X 131-5919-XX
Maintenance Kit (See Table 1-5) X 067-0282-XX
P3410 Exchange Kit X 650-3420-XX
P3420 Exchange Kit X 650-3421-XX

1 Used to provide the flexible connection of output signal and ground by attaching to the pin-header side of the 50 Q cable

(SMB to pin header or pin header to pin header).

2 Used for housing of the pin header.
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1-6

Table 1-5: Maintenance kit contents

Description Quantity | Part number
Extender-A board (for slot 1, 2, 3, 4) 1 671-2331-XX
Extender-B board (for slot 5) 1 671-2487-XX
Cable kit 1 198-5855-XX
Ejector 2 003-1315-XX
Header 1 131-5537-XX
50 Q SMB to BNC adapter 2 015-0671-XX
50 Q SMB to pin header cable 20 inch (50.8 cm) 2 012-1503-XX
50 Q SMB to SMB cable 40 inch (101.6 cm) 2 012-1458-XX
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Installation

Before you begin, refer to the Safety Summary at the front of this manual for
power source, grounding , and other safety information.

Before you use the instrument, ensure that it is properly installed and powered
on. To properly install and power on the instrument, perform the following steps:

1. Check that the operating environment is correct.

The DG2020A operates correctly in ambient temperatures frorh @16

+40° C and relative humidity from 20% to 80%. If this instrument is stored

at temperatures outside this usage temperature range, do not switch on the
power until the chassis has come within the operating temperature range. For
other information on the other operating environment, see Appendix A:
Performance Characteristics.

NOTE. If you are installing this instrument in the dedicated rack, refer to the
instruction sheet that comes with the rack mounting kit.

2. Before switching on the power, double check that there is nothing blocking
the flow of air at the fan and air intake holes.

This instrument takes in outside air and cools itself by forcibly exhausting
air with the fan on its left side. Leave space at the sides of this instrument so
that the heat generated within the instrument does not build up and harm the
operation. There are holes for air intake on the sides and bottom of the
cabinet. After switching on the power, double check that the fan is turning.
Here are the minimums for the space at the sides of this instrument.

Top: 1linches
Leftand right: 6 inches

Rear : 3inches

WARNING. Always unplug the power cord from the socket before checking the
I line fuse to avoid electrical shock.

3. Remove the fuse from the fuse holder on the rear panel and check the fuse.

To remove the fuse, turn it counter-clock-wise with a screwdriver while
pushing it in. There are two types of fuses provided. Here is the fuse type
and rating.
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Fuse Fuse part number Fuse cap part number
0.25 inch x 1.25 inch (UL 198G,3AG) : 159-0239-XX 200-2264-XX

6A FAST, 250 V

5mm x 20 mm (IEC 127) : 5A (T), 250V | 159-0210-XX 200-2265-XX

NOTE. The second fuse listed in the table above is approved under the IEC
standards. This fuse is used in equipment sold in the European market.

4. Check that you have the proper electrical connections.

The DG2020A operates at the following power supply voltage.

Line voltage range 90V -250V

Line frequency 48 Hz - 440Hz (90 V- 127 V)
48 Hz - 63 Hz (127 V - 250 V)

Maximum power 300 W

CAUTION. Instruments are shipped with a power cord appropriate for use with

A normal 115 V power systems. If the DG2020A is to be used with 230 V power,
the power cord must be replaced with one appropriate for the power source
used. Seéable 1-6, Power Cord Identificatipfor the available power cord

types.
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5. Connect the DG2020A (POD A) connector to the pod using a pod connec-
tion cable as shown in Figure 1-1.

DG2020A (Rear)

OO00o0]

P3410 or P3420 Pod (Rear)

N

Pod Connection Cable

Figure 1-1: Pod connection

Note that the connectors on the DG2020A rear panel are installed with the tab
slot down, and the connector on the pod rear panel is installed with the tab slot
up (see Figure 1-2).

To connect a cable between the DG2020A and a pod, align the yellow wire end
of the cable connector with the triangular yellow index mark on the DG2020A or
pod connector. Doing this also correctly aligns the connector alignment tab. See
Figure 1-2. Then carefully but firmly insert the cable connector into the
DG2020A or pod connector.
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1-10

Pod Rear Panel

w Slot

DG2020A Rear Panel
Yellow Index

Mark m

To connect a cable between the DG2020A and a pod, align
the yellow wire end of the cable connector with the triangular
yellow index mark on the DG2020A or pod connector. Doing
this also correctly aligns the connector alignment tab. Then
carefully but firmly insert the cable connector into the @

DG2020A or pod connector.
/,f\ Tab
N

\T /
. >
Yellow Wire %

Cable

Tab Slots

Figure 1-2: Yellow index mark and yellow line for cable connection

CAUTION. Turn off the instrument before connecting it to the pod. Connecting the
instrument to the pod with the power on could damage the instrument itself and
the pod. When attaching the pod cable, ensure that the plug and socket are
aligned correctly.

Make sure that you have correctly inserted the cable plug in the DG2020A and
the pod before turning on power. The yellow wire end of the connector must be
aligned with the triangular yellow index mark on the DG2020A or pod.
Incorrectly connected cables will damage the DG2020A and the pod.

The cable and the pod are coupled very tightly. Hold the connector housing to
avoid stress applied to the cable when attaching or removing the cable.

Electrostatic discharge can permanently damage the delicate ICs used in the
pod. Do not touch connector pins with bare hands, and do not bring conductive
materials, other than the DG2020A connection cable, close to the pod.
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6. Connect the proper power cord from the rear panel power connector to the
power system.

Table 1-6: Power cord identification

Plug configuration Normal usage Option number
North America Standard
125V
Europe Al
230V
United Kingdom A2
230V
Australia A3
230V

‘Q North America A4
230V
SO
\‘1\‘\{?
‘ Switzerland A5
@ 230V
North American 1A
115V/15A Plug
NEMA 5-20P
North American 1B
120/208V 3-Phase Plug
NEMA L21-30P
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Power On

1-12

7. Push thé®RINCIPAL POWER SWITCH (shown in Figure 1-3) on the

rear panel of this instrument. Power is now applied to the standby circuit of
this instrument.

Power Connector

7

WARNING A ATTENTION A
W10
© [CJe
—J (€

ZEN O

j J Tn—r

Fuse PRINCIPAL POWER SWITCH

Figure 1-3: Rear panel controls used in start up
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8. Press th®©N/STBY switch (shown in Figure 1-4) on the lower left side of
the front panel to switch on the power for this instrument.

Once this instrument is installed, leave BHRRINCIPAL POWER
SWITCH on and use th@N/STBY switch as the power switch.

NOTE. This instrument needs to be warmed up for at least 20 minutes in order to
operate at its optimum precision.

{ SCwrY

Teiont DG2020A DATA GENERATOR }
—
O

START
e Ostor

STEP
EVENT

apiye
I MENU )
QO serwp

0

O eor

QO vnury

Olo|olold)
0: O

e

s Oolojlolo|jo|lo|o) &

CLEAR
MENU

ON/STBY Switch

Figure 1-4: ON/STBY switch
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Start-up Diagnostics

Power Off

9. Check the results of the start-up diagnostics.

When the power is applied to this instrument, the start-up diagnostics are
automatically run. These diagnostics check whether the instrument is
performing within its defined operating characteristics.

If all the diagnostic items are completed without error, the system moves on
to theEDIT menu.

If an error is detectedrail and the error code are displayed. You can exit this
state and operate this instrument, but until the error is corrected, the
instrument performance cannot be relied on. To exit the diagnostics system,
press any of the buttons. The system moves on &€& menu.

If this instrument is exposed to temperatures outside its specified range, and the
chassis temperature is inappropriate, an error will occur during the diagnostics
when the power is switched on. If this happens, wait until the chassis tempera-
ture is appropriate, then switch the power on again.

NOTE. Contact your local Tektronix Field Office or representative if an error is
displayed.

10. Press th©N/STBY switch.
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Operating Basics

This section provides the following:
®  The names of the parts of the instrument and their functions.

B The internal structure and operating principles of the DG2020A. This is an
overview of the hardware.

m  Operations commonly performed on the instrument and how to enter
numbers.

m  Simple examples showing how to create pattern data and output them. These
examples are designed to help you gain a basic understanding of the
instrument.

Functional Overview

This section describes the terminology and functions of the DG2020A front,

side, and rear panel controls. This section also describes the Pod front and rear
panel controls. The terminology and content of representative screen displays are
also found in this section.

Front Panel  Figure 2-1 shows the layout of the DG2020A front panel. Figure 2-2 describes
each front-panel control in detalil.
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See Figure 2-2.
A

p
e N
( DG2020A DATA GENERATOR ]
O/SsTerH; (Ocurson| 4 EXECUTE (O HARD COPY
OO ¢
Be [ = ¥ =
SE oS
Bott d sid r *@ I MENU [
0ttom ana side QO semwp -
bezel buttons O -
: . O eor
The main use of the bottom buttons is
to call up sub menus, and the side O OC>
buttons are used to execute more e ormor || t K
detailed operations within the sub -, 0C> QA C) -
menus. Olje= | DITITIE S
O ‘ H EVENT ‘ ‘ SYNC TRIGGER
g 7J OUTPUT OuTPUT i INPUT
= = P4
r D N N >
— = (@) = @
w)) | O] OO |COD|COD @(Q
S | e J
ON/STBY Button CLEAR MENU Button EVENT OUTPUT SYNC OUTPUT TRIGGER INPUT
This button is used as the power Cancels the current operation and Provides a TTL Provides a TTL level Accepts an external
switch in normal operation. The closes side and sub menus. The level event output synchronization output trigger signal.
PRINCIPAL POWER SWITCH at display can be returned to the top signal. signal.
the rear must be on. level by repeated pressing.

A CAUTION: Only apply signals within the
stipulated ranges to the TRIGGER INPUT

connector. Signals that exceed those

ranges can damage the instrument.

Figure 2-1: Front panel overall view
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START/STOP Button

Refer to Update on page 3-75 for update mode.

Starts or stops pattern data output. When automatic pattern data update is not used, the pattern data is
updated before output is started.

The indicator lights in the output state. It will flash when there is a discrepancy between the output data and
the displayed data due to pattern data not being updated.

When automatic pattern data update is specified, the indicator flashes rapidly during data update. It flashes
slowly when automatic update is not performed and data update is required.

general purpose knob

described on the screen when

selection operations in

CURSOR Button Arrow Buttons EXECUTE Button General Purpose Knob
Activates or switches The arrow buttons move the Executes the edit Controls several functions
the cursor. The lamp cursor. They are also used for operation set up with the and adjusts numeric values.
indicates that the special functions that are EDIT menu. Confirms The knob icon displayed on

the screen indicates that this

will move the cursor. enabled. selection screens. knob controls the item.
START HARDCOPY Button
O /sTOP () CURSOR E 3 EXEJUTE O HARDCOPY
\t_> Makes a hard copy of the
( D) (D C)‘_ current screen. The indicator
STEP/EVENT Button flashes while in progress.
Advances the STEPIEVENT ‘ hd » RV
pattern data by 1 _,m ( ) ( ) FORCE TRIGGER Button
step when in step ©<—| Generates a trigger event
mode. gm VENU my )
Generates an event © o 7 s 9 s
pulse when the run F
mode is enhanced C> (:) (:) (:) (:)
mode.
O SETUP 4 5 6 MHz/us
E
O || OO O Delete Ke
MENU Buttons —
These buttons are O AppLIcATION | | ! 2 3 krzmomy | | <X Deletes previously input digits
[ D ( ) during numeric input. Deletes the
the main menu C_> @ C) @ D character directly in front of the
buttons. When — cursor during character input.
pressed, the menu 0 : All - B| | HzsV R ENTER
is displayed and the O Uty
indicator lights. N J

Numeric Keys, Units Buttons

ENTER Button

character input.

Confirms numeric and

The numeric keys enter values in numeric or character input mode.
The characters A to F are allocated to keys for hexadecimal input.
Instructions are displayed when used for other operations.

When a units button appropriate for the input item is pressed, the
input value and unit are confirmed.

Figure 2-2: Front panel button detail
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Rear Panel  Figure 2-3 shows the rear panel signal and power connectors.

Pattern Data Output Connector

IEEE STD 488 Connector
These connectors are used to connect the output pods and their This is a GPIB connector for remote Power Connector
fﬁ: ?,%:BOR ggﬁhfét{)nr }g?nsstg“ngd DG2020A configuration,only computer control through an IEEE 488 Connect the provided power
standard parallel interface. cable to this connector.
When option model 01 is installed, POD B is added. When option
model 02 is installed, POD B and POD C are added.

| /1 / / I
/

y y \ — 5 / y
H \ ‘ usTeD
© ©

WARNING A ATTENTION A

oA o AP ELECTR o, THE POWER 0D e ——
PROTECTIVE GROUNDING CONDUCTOR MUST ESSENTIEL EN VUE DU FONCTIONNEME!f/
BE CONNECTED TO GROUND. 'SECURITAIRE DE L/ 5J52
e

APPAREIL
FOR CONTINUED FIRE PROTECTION REPLACE FUSE ONLY NE A TTRE LAPPAREIL EN
Wi STING. MARCHE LORSQUE LE CONDUCTEUR &

WISE A LA TERRE EST DEBRANCHE.

ELECTRICAL &
ELECTRONIC MEAS. &
TEST EQUIPMENT

@

SONY/TEKTRONIX

ITH 250V FUSE OF THE SPECIFIED TYPE AND RA
NO OPERATOR SERVICEABLE COMPONENTS INSIDE. DO NOT

RENOVE COVERS.  REFER SERVICING TO QUALIFIED
PERSONNEL.

PoD B THS NSTRUVENT Y8
PASTEQTED 87 ONE OR HoRE
PATENTS OR
PATENT ApPLATONS
( WFORMATION PROVIDED ON
‘ / REQUEST
g

] fon A
VOLTAGE FREQUENCY FUSE (250V) FUSE (250) avps | Power
IEEE STD 488 PORT RANGE RANGE UL 198 @AG) EcumT Al WAC | A
) j
90-127VAG 48-ad0Hz
@ @ 6AFAST sAM A 300W
] 180-250 VAC a8-6aHz
RS 2520 CLOCKIN cLock out DISCONNECT POWER CORD y ON—= PRINCIPAL
BEFORE REPLACING FUSE.
© A\ 7 © @ A DN OFFIL POWER SWITCH
H / SONY/TEKTRONIX CORP, TOKYOLJAPAN

/
/.

/

© , ©
M L. It

/
RS-232-Connector CLOCK IN Connector PRINCIPAL POWER SWITCH
The RS-232-C connector is A CAUTION: Only apply signals within the This switch applies power to the standby
used for remote computer stipulated range to the CLOCK IN connector. circuit. In addition to this switch being on,
control over a serial interface. Voltages in excess of the stipulated range can the front panel ON/STBY switch must
damage the DG2020A. also be turned on.
Refer to Specifications on page A-4 for proper Power Supply Fuse Holder
input levels.

The same 6A fast-blow fuse
is used for both 115V and

CLOCK OUT Connector 230V systems.

é CAUTION: Do not apply external voltages to the CLOCK
OUT connector. Applying external voltages can damage
the DG2020A.

‘ Refer to Specifications on page A-3 for output levels.

Figure 2-3: Rear panel
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Floppy Disk Drive  Figure 2-4 shows the floppy disk drive controls and indicators. The floppy disk
drive is located on the right side of the DG2020A chassis. You use the floppy
disk drive to save and recall instrument pattern and setting data.

CAUTION. Do not press the eject button while the DG2020A is writing to the
! floppy disk. Doing so can cause data corruption on the floppy disk.

© ®

LED indicator Eject button
When the disk drive is in operation, the Remove a floppy disk by pressing the
LED indicator is lit. eject button.

Figure 2-4: Floppy disk drive
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Display Elements  Figure 2-5 shows the display elements, including bottom and side menus, work
area, status lines, and so on. Also shown are a popup menu and message box.
Table 2-1 describes each element in detail.

(1) Y Repeat

o Hardcopy in progress
UNNAMED 1 1
0.600 ns

10000. 660 ns

DATABZ
DATAB2
DATAB1
DATABO

o = = Move cursor to prev/next

Figure 2-5: Display elements
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Table 2-1: DG2030 display elements

Figure
number

Label

Description

Page

1

Status area

Displays the current status of the instrument. This status
line is always displayed, whichever menu is displayed.
The status line displays the following four items.

MODE: Displays the run mode in which pattern data will
be output.

UPDATE: Displays the update method for pattern data
output when data is updated.

PLL: Displays whether or not the PLL circuit is used as
the internal oscillator circuit.

POD: Displays the configuration of pods attached to the
instrument.

In addition, there is also a disk icon that indicates
whether or not a floppy disk is inserted in the disk drive.
A clock icon may also be displayed at the left end of the
status line. When this icon is displayed, the instrument is
busy with internal processing and cannot accept other
inputs.

3-73

3-75

3-78

Date and Time
display area

The date and time display can be turned on or off using
the UTILITY menu.

3-87

Side menu

Related side menu items are displayed here when a
bottom menu item is selected. The topmost entry in the
side menu displays either a label representing the side
menu or the operation name for the confirmed item.

Bottom menu

When one of the buttons in the menu section is pressed,
the corresponding bottom menu is displayed. When a
bottom menu item is selected the corresponding side
menu is displayed. Selecting the same bottom menu
item again closes the side menu.

Button function
description
area

Displays descriptions of the functions of the front panel
buttons.

Message dis-
play area

Displays messages that report on the current processing
state. This area can be also used by remote commands
to display user messages.

Popup mes-
sage box

When required, the instrument temporarily displays a
window at the center of the screen to display a warning
or question for the user.

Popup menu

The instrument sometimes displays a pop-up menu
when a bottom menu or side menu item is selected.
Enter a numeric value or select an item using either the
general purpose knob or the front panel buttons.
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P3410 Front and Rear  Figure 2-6 shows the layout of the P3410 front and rear panel.

Panels
A Caution: Only apply signals within the A Caution: Only apply signals within the
_Stlputlafed faf;ge 6’ ;;79 h:g;r’;:r?pedange;hqontrol stipulated range to the external event input
input connector. Voltages that exceed this range i
may damage the P3410. connector. Voltages that exceed this range may
damage the P3410.
High-Impedance Control Input Connector External Event Input Connector
For inputting an inhibit signal that switches the data For inputting an external event signal to be used for
outputs to the high-impedance state. sequence control. This is an SMB connector.
Front Panel
] P34|0 1T duTRUT POD
STATUS | INPUT| JOUTPUTI
o m HMHfHT vaw B FPPP g p  a
I - soccenoocnooe |
/ \ 10 T0 G A oV T0 +BV /\ 00 WO APPLY EXT StBMAL
Status OUT Indicator (red) Status IN Indicator (green) Data Output Connector
This indicator lights when signals are This indicator lights when inhibit and event fThedC#r?_ tlo CII-I11 con?ect?rs Tohutpdutlpattern d?ta with
i inputs are enabled. ixe evel output levels. The delay times for
being output from the data output channels CH8 to CH11 can be varied from 0 to 20 ns.
connector. This is a pin header connector.

A Caution: If external voltages are applied to the
data output connectors, be sure to set the
high-impedance control correctly so that signal
collisions do not result in output currents or
voltages in excess of the rated values.

Rear Panel

CONTROL INPUT

©000000000000000000000000

©000000000000000000000000

Data Input Connector

Connect the DG2020A data output connector to the
P3410 data input connector using a pod connection
cable.

Figure 2-6: P3410 front panel and rear panel
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P3420 Front and Rear

Panels

A Caution: Only apply signals within the

Figure 2-7 shows the layout of the P3420 front and rear panels.

stipulated range to the high-impedance A Caution: Only apply signals within the stipulated
control input connector. Voltages that range to the external event input connector.
exceed this range may damage the Voltages that exceed this range may damage the
P3420. P3420.
High-Impedance Control Input Connector External Event Input Connector
For inputting an inhibit signal that switches the For inputting an external event signal to be used for
data outputs to the high-impedance state. sequence control. This is an SMB connector.
Front Panel
P34 20 vaRI[\BLE OUTPUT FOD
STATUS 1 INPUT JQUTPUTL
lr  evlar cao cH1 eH2 cHa tHe CHE cHe [ 2] [H] cai ein
ouT n
f‘; b )]0 o o o o o 0o 0o 00 O O
“ Ty =45V
O\H& A l -3V TD 4TV Aﬂﬂm WOT APPLY EXT IGNAL ”
N J
'
Status OUT Indicator (red) Data Output Connector
This indicator lights when signals are being output The CHO to CH11 connectors output pattern data with

from the data output connector.

variable output levels in the range -3 to +7 V. The delay
times for channels CH8 to CH11 can be varied from 0 to 20
ns. These are SMB connectors.

Status IN Indicator (green)

This indicator lights when INHIBIT and EVENT inputs A
are enabled.

Caution: If external voltages are applied to the
data output connectors, be sure to set the
high-impedance control correctly so that signal
collisions do not result in output currents or voltages
in excess of the rated values.

Rear Panel

CONTROL INPUT

oooooooooooooooooooooooo

Data Input Connector

Connect the DG2020A data output connector to the
P3420 data input connector using a pod connection
cable.

Figure 2-7: P3420 front panel and rear panel
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Internal Structure and Operating Principles

This section presents an overview of the DG2020A hardware, data structures,
and operating modes to allow you to take full advantage of the DG2020A.

Basic Hardware Structure  Figure 2-8 shows the main hardware blocks that make up the instrument. This
section describes these hardware blocks to provide the background knowledge
necessary to use the instrument effectively.

Clock Unit Pattern Generation Unit 1 Digital Pattern OutputPod [—=
Pattern Pattern Memory Signal 1
Clack Control \
Circuit !
PLL frcur Sequence Memory ———
‘ Digital Pattern
Signal ——3
Pattern Generation Unit 2 (Option) L Output Pod ‘
T Digital Pattern —
Signal E—
Pattern Generation Unit 3 (Option) g Output Pod ‘
——3
Bus
GPIB  RS232C
CPU Unit Front Panel

S
RAM

Display

Y
n

Floppy Disk Drive I

Figure 2-8: Hardware block diagram
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CPU Unit The CPU unit controls the whole instrument. The CPU unit includes ROM,
RAM, and an I/O interface.

ROM is a memory that holds the program code that implements all the supported
functions. The contents of this memory is loaded at the factory.

RAM is a memory that holds a variety of information required by the CPU. The
contents of RAM change according to the instrument’s operating state. Since the
contents of RAM are retained by a built-in battery even when the instrument is
turned off, the main instrument settings will still be in effect the next time the
instrument is turned on. The pattern data memory and the sequence data
memory, which are described later as a conceptual data model, are actually stored
in one section of this RAM.

External interfaces include GPIB and RS-232-C interfaces for remote control, a
floppy disk drive controller, and a user interface consisting of the display and the
front panel.

Pattern Generation Unit  The pattern generation unit generates digital pattern signals based on the pattern
data and sequence data set up by the user. This unit includes a pattern control
circuit, pattern memory, and sequence memory.

The pattern control circuit is the heart of this instrument’s fast and flexible

digital signal generation function, and is a complex digital circuit that operates at
an exceptionally high speed. Pattern memory and sequence memory are
high-speed memories that hold the pattern data and sequence data, which are
described later. These memories supply pattern data to the pattern control circuit.

The digital signals output by the pattern generation unit are supplied to output
pods, which are housed in a separate chassis. A single pattern generation unit
handles the signals for 12 channels. The optional 24- and 36-channel configura-
tions incorporate two and three pattern generation units, respectively.

Clock Unit  The clock unit generates the clock signals that generate the data patterns. It also
handles detection of, and synchronization with, external trigger signals.

The user can select whether or not the PLL circuit is used in clock signal
generation. When the PLL circuit is used (PLL on), the clock unit generates a
clock signal synchronized to an internal crystal oscillator. This provides an
output with excellent frequency precision. When the PLL circuit is not used
(PLL off), the clock unit can generate a clock output synchronized with an
external trigger signal, although the frequency precision is lower. The PLL
circuit can be turned on or off depending on the application.

Output Pod  There are two output pod types: the P3410 (TTL level), which provides fixed
output levels, and the P3420, which provides variable output levels. These pods
provide digital signals to the device under test.
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The output pods level-convert the pattern signals from the pattern generation unit
to output signals appropriate for the device under test. They also handle fine
adjustment of specific bit timing.

The fixed output level model uses TTL level output buffers for signal output.
The variable level model uses variable output level drivers.

Inhibit Function  The pods support a function that sets their outputs to the high-impedance state.
This function is set up using ti@hange Inhibit Control sub-menu in the
SETUP menuPod Assignitem. For channels CH1 to CH11, the CHO signal, the
external inhibit input signal, or the logical OR of those two signals can be
selected as the high-impedance control signal, and the external inhibit input
signal can be selected for CHO high-impedance control.

Inhibit Input
or CHO
- T1 W - T1 j
RN s
Data Output ) <

Tq: The delay time from an inhibit input or a CHO signal until the corresponding data output
goes to the high-impedance state, or the delay from the high-impedance state until high-
or low-level data is available. Refer to Table A-3 Electrical Characteristics (typical) on
page A-7 for more information.

Figure 2-9: Inhibit operation timing

Display and Front Panel  The display and front panel implement the user interface.

The display is a 16-level monochrome 640480 pixel CRT. The front panel
consists of menu buttons, numeric keys, bezel buttons, a general-purpose knob
for changing numeric values and item selection, and several signal output
connectors.
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Data Structure Basics

To make full and efficient use of the DG2020A, in addition to understanding the
hardware, you also need to understand the basic structure of the data handled by
the instrument. This section presents an overview of the pattern data, setup data,
and sequence data.

Pattern Data  The pattern data is the basic data that defines the digital signals to be output. The
pattern data is a collection of 36-bit words. The total number of words is called
the memory size. The memory size can be any value from a minimum of 64
words to a maximum of 64K words (65,536).

Setup Data  As described below, there are a large number of settings that define data
structures and relationships between data items and that specify output pod states
and other parameters. These settings are collectively referred to as the setup data.
Since this data is intimately related to the pattern data, it is handled together with
the pattern data in operations such as saving to a floppy disk.

Although each bit in the pattern data can be defined independently, it is easier to
edit and display data if multiple bits are collected and handled as a single group.

Any set of bits can be assigned as a group. However, they must be next to each

other. For example, DOO — D03 can be assigned a group, but D00, D02, and D05
can not.

Pattern data can be divided into blocks. Blocks are divided by setting delimiters
called block delimiters. Block delimiters are set in word units. Sequences, which
are described later, control data output in block units.

Once pattern data has been transferred to the pattern memory in the pattern
generation unit hardware it can actually be output as digital signals. Pattern
memory consists of 12-bit words, with the 12 bits in a one-to-one correspon-
dence with the 12 output channels in a pod. Here, only part of the 36 bits of
pattern data is actually used by each pod. The definition of the relationship
between pattern data bits and pattern memory bits is called pod allocation.

The pattern data to pattern memory transfer operation is either performed
automatically each time the data is modified, or the user can manually cause the
transfer to occur. This is called the data update mode, and it can be selected by
the user.

The setup data includes a wide range of settings, including output pod voltage
levels, delay times, and high impedance control and clock frequency and PLL
settings in addition to the definitions described here.
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2-14

Sequence Data

Technical Terms

The sequence data is a program that specifies the order in which the pattern data
is output. The sequence data is used to set up operations such as iteratively
putting out blocks of pattern data for a specified number of times, and jumping

to a specified block when an external event occurs. Sequences allow long
patterns to be set up without preparing large quantities of data. Sequence data is
transferred to the pattern generation unit sequence memory, and specifies the
operation of the pattern control circuit. Using the run mode, which is described

in detail later, the you can select whether all the sequence data is valid or
whether enhanced mode settings such as event jumps in the sequence are
ignored.

Table 2-2 lists the data structure related technical terms that appear frequently in
the operating procedure descriptions. Figure 2-10 shows the usage of these terms
graphically.

Table 2-2: Data structure terms

Term Meaning

Pattern data Basic data for patterns, consisting of 36-bit words

Memory size The number of pattern data words (64 to 64K words)

Group allocation Definitions of pattern data bit combinations

Block delimiter Delimiter that defines sections of pattern data

Block division Pattern data division by block delimiters

Pod allocation Definition of the correspondence relationship between pattern data
and output bits

Setup data Settings for the above items

Sequence data Pattern output sequence program
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Figure 2-10: Data structure image
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Operating Modes Overview

Run Modes In the run modes, pattern output is controlled by the pattern generation unit’s
pattern control circuit. The DG2020A supports four run modes: repeat, single,
step, and enhanced. These run modes are specified wgkTéP Run Mode
menu. Table 2-3 provides functional information for each mode.

Table 2-3: Run modes

Run mode Function

Repeat Repeats the pattern data from the first to last point indefinitely. If a
sequence is defined, iterates the output according to that sequence.

Single Outputs the pattern data once from the first to last point in point
order. If a sequence is defined, outputs the pattern once according to
that sequence.

Step Operates identically to repeat mode, except that just one point is
output each time the STEP/EVENT button is pressed, .

Enhanced Same as Repeat with the addition that event jumps and trigger waits
are also effective.

The three modes other than enhanced mode ignore the event jump and trigger
wait settings.

Update Modes = When pattern data or sequence data is created or edited, or the output pod bit
allocations are changed, the pattern that is actually output will not be updated
unless these new settings are transferred to the pattern generation unit. For doing
this, the DG2020A supports two methods: auto and manual. These are called the
update modes, and are set up withUlpelate item in theSETUP Run Mode
menu. Table 2-4 provides functional information for both modes.

Table 2-4: Update modes

Update mode Function
Auto Changes are reflected in the hardware as soon as they are entered.
Manual Changes are reflected in the hardware when specified by the user.

NOTE. Although the output will be updated reliably in auto mode, the response to
edit operations may be slow when there is a large amount of data. In such cases,
it is more efficient to perform a number of edit operations, and then update the
output data in a single operation in manual mode.
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Menu Operations

This section describes the operations and numeric input methods that are basic to
DG2020A operation.

The instrument’s menu system is used for instrument settings, operation, and
pattern data output parameter selection. Pressing one of the menu buttons at the
center of the instrument’s front panel displays one of the menus that forms the
basis of DG2020A operation. There are four menu but@eD$l, SETUPR,
APPLICATION , andUTILITY . See Figure 2-11.

The menu items displayed on the screen are selected by pressing the correspond-
ing bezel button. The bezel buttons consist of the seven bottom buttons and five
side buttons. See Figure 2-11.

[ wment  DG2020A DATA GENERATOR }

START ("~
/ \ Oustor |Oc
O] C

STEP
EVENT

D¢
(] MENU [O)
O setwp

QO eorr
(D | =— Menu

Buttons

Side Buttons <

(@)
Bottom Buttons ~
A I

- =
:T“B’VQQC)@@@@QO:(C
L | )L~

oOlololold)
b

Figure 2-11: Menu buttons and bezel buttons
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When the target menu item is selected, the selection items and numeric input
entries controlled by that menu are displayed. Items can be selected or numeric
values changed using the numeric keys and the general purpose knob.

When a menu item is selected, one of the following operations is performed.
® A lower level menu is invoked.
®  Anitem is selected.
B The selected item changes each time a bezel button is pressed.
m  Alistis displayed and an item is selected from that list.
®  Numeric input is enabled.

m  The function associated with the menu item is executed as soon as the menu
item is selected.

Menu Notation

The following notation is used in this manual to show the order to push
instrument buttons:

Front panel menu button Bottom menu buttor+ [Side menu button or
popup menu item]

The menu path starts with a front panel menu button, followed by an arfyw (
and then a bottom menu. The item in parenthesis may be repeated more than
once, as needed. For exam@&TUP — Output Condition — Control

Condition — Change Inhibit Control — Both — OK is executed as follows:

1. Press th&&ETUP button on the front panel.
Press th®©utput Condition bottom button.

Press th&ontrol Condition side button.

2
3
4. Press th&€hange Inhibit Control side button.
5. SelectBoth from the popup menu.

6

Press th®©K side button.
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Menu Item Display

Starting with each main menu, the instrument displays bottom, side, and sub
menu items according to fixed rules.

Bottom Menu  Bottom menu items display change according to whether items are selected or
not, and whether an item is valid or not, as shown in Table 2-5.

Table 2-5: Bottom menu item display

Menu item Description

Menu item in the unselected state. The small box in the upper right
File ] corner is black.

Menu item in the selected state. The small box in the upper right
corner is white.

Settings

i Menu item that cannot be selected since it is invalid in the current
state.

Side and Sub Menus  The menu items that are manipulated with the side buttons, can be classified
according to the manipulations they support. These menu items can be differen-
tiated visually as shown in Table 2-6.

Table 2-6: Side and sub menu item display

Menu item Description Menu item Description
Menu items that execute a Menu items that call up
function immediately sub menus
Insert special
Menu items that switch | Menuitems that allow
PLL between on and off each ~J MSB selections to be made
d on [ time the side button is - with the general purpose
Off pressed. ﬂ knob
Menu items that allow Menu items that cannot
*J Int numeric values to be set be used in the current
Frequency using the numeric keys or instrument state
the general purpose knob
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Numeric Input
General numeric input items can be set using the following methods.
® Input using the numeric keys
m  Setting by turning the general purpose knob

This section describes these numeric input methods.

Numeric Input Keys  The numeric keys, the units buttons, the delete key arlENA&R key are used
for entering numeric values. See Figure 2-12.

( ns >F
MHzims Delete

T
kHz/ms/mV CZI
-

B Hz/s/V c ENTER

)

"
—/
Ve
Ve

"

—/

Vo
—/ —/ —/
"No | | Mo
—/ —/ —/

e
—/
N\

"
—/
—/
Y

N v J -
Numeric Units ENTER
Keys Buttons Key

Figure 2-12: Numeric keys, units button, delete key, and enter key

Numeric inputs using the  Use the following procedure to input numeric values with the numeric keys,
numeric keys ENTER key, and units buttons on the front panel.

1. Press the button for the menu item to be changed.
2. Input the target value using the numeric keys.
3. Press a units button or tBNTER key.

Figure 2-13 shows a menu display during numeric input. The asterisk at the left
indicates that a value is being input. Press the front EMEER key to
confirm the value and remove the asterisk.
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Int
Frequency

Figure 2-13: Numeric input using the numeric keys

Numeric Input Examples  This example shows how to change the clock frequency to 12.3 Hz when the
value before entering the input state was 100.0 Hz. Wheh e, 3, and
ENTER keys are pressed in that order, the numeric input window changes as
shown in Table 2-7.

Table 2-7: Numeric input example

Press keys in this order Numeric input window display | State of the value
100 Hz Pre-numeric input
1 * 1
2 * 12 Numeric input
* 12. in progress
3 * 12.3
ENTER 12.3Hz Value confirmed

Pressing a units button after a value has been entered confirms both the value
and the unit in a single operation. Pressing a units button before entering the
input state changes only the unit without changing the value.

If you switch to another menu item after entering a value but without pressing
either theENTER key or a units button, the entered value is discarded and the
value returns to its previous value. If a value outside the allowable range of a
parameter is set, the value will be replaced with the largest or smallest value
allowable for that parameter.
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Setting Values with the  The general purpose knob and the left and right arrow buttons can be used to set
General Purpose Knob  values in numeric input windows. The knob icon is displayed close to the
window to show that setting using the knob is possible. The general purpose
knob is used to increase or decrease the value of the digit indicated by the
underscore. Rotating the knob to the left decreases the value and rotating it to the
right increases the value.

(O CURSOR o~ EXECUTE

D NG ED)

4 . »
o O W

T

Arrow Buttons General Purpose Knob

Figure 2-14: General purpose knob and arrow buttons

Knob Icon

0 Int
Frequency

[10.0MH |
|

Underscore

Figure 2-15: Knob icon and underscore

You do not need to use the front paBBITER key to confirm a value when
using the general purpose knob to change a value. The input value is confirmed
automatically without pressing tEENTER key.

2-22 DG2020A, P3410, & P3420 User Manual



Basic Menu Operation

Use the following procedure to change a value with the general purpose knob.
1. Press the button for the menu item to be changed.
2. Use the left and right arrow buttons to set the digit to be modified.

The front panel arrow buttons control the amount of change that can be
achieved with the general purpose knob. Pressing thégton moves the
underscore one digit to the left and thus multiplies the effect of turning the
general purpose knob by ten. Inversely, pressing theton moves the
underscore one digit to the right and reduces the effect of turning the general
purpose knob by a factor of ten.

3. Change the value by turning the general purpose knob.

Pattern Data Display Format

You can display pattern data in one of three formats: timing display, table
display, and binary display. Use tB®IT — Settingsitem to select the display
format. Figures 2-16 through 2-18 show the three display formats.

Figure 2-16: Timing display format
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=4 TLS216
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0
0
0
0
0
0
0
0
0
0
0
0
0
0

SOOI DD
OO0 OO D = =

Figure 2-17: Table display format

= Bil No. E 5
0011 1007 0000 60606 0000 0010 000D 0010
08811 1000 60600 BB16 0000 6010 POBO BB
AB11 1010 BOBD 6166 0100 60106 POBO BO11
0011 1610 0000 6116 0100 00106 0000 BO11
0011 1160 0000 16606 1000 0010 6600 0011
80611 1100 0000 16186 1000 0010 6600 0011
8011 11160 6660 1166 1100 0010 60600 0011

0011 1110 006006 1110 1100 6010 0000 0011

0100 0000 0BO1 BOBO 0000 0010 0606 BO11
0100 000D OBO1 BO10 0000 BO16 0606 BO1 1
0100 0010 0001 0100 0100 0000 0000 0011
0100 0010 0001 0110 0100 0000 0000 0011
0100 0100 0001 1000 1000 6000 0000 0011
01000100 0001 1010 1000 6010 0000 0011

E T z ~3 4TE 5 [

Figure 2-18: Binary display format

The Timing display format shows the waveform patterns for the data graphically
with the time axis in the horizontal direction. The TIming display shows the data
so that data transitions and the relationships between bits can be easily grasped.

The Table display format shows the data for each clock as numeric values for
each group.

The Binary display format shows the data bit states for each clock as 0 or 1. This
is the basic display for digital signals, and is an appropriate format for handling
data in bit units. If no groups are defined, data can only be displayed in binary
format.

Note that the values of the grouped data are displayed with the bits that form
those groups converted to hexadecimal in the timing display and table display
formats. Displaying multiple bits grouped in this manner is called bus display.
The binary display format displays each bit independently, regardless of the
group definitions.
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While the same output results whichever display format is selected, these display
formats have the following distinguishing features. Use these different formats
according to your needs.

®  Timing display. Displays the data so that data transitions and the relation-
ships between bits can be easily grasped.

m  Table display. Displays data divided into groups precisely and briefly.

®m  Binary display. This is the basic display for digital signals, and is an
appropriate format for handling data in bit units.

If no groups are defined, data can only be displayed in the binary format.

Edit Operations

The DG2020A user interface eliminates problems found in other interface
schemes. Most user interface schemes that adopt graphical menu items execute
editing operations as soon as that operation is selected from a menu. This scheme
has the problem that operation becomes inefficient if the same operation must be
repeated many times. Another problem is that the screen area is not large enough
to make selections from the editing operations menu items while checking the
data being edited on the screen. The DG2020A's user interface was designed

with these points in mind. The DG2020A pattern data editing functions separates
the selection and execution of editing operation.

The different editing operations are selected fromEDET Execute Action

menu. Pressing the front pa&XECUTE button executes the selected
operation. Editing can be accomplished quickly by using the general purpose
knob and th€ URSOR button to move the cursor and then pressing the
EXECUTE button. Figure 2-19 shows the procedure used to select the Invert
data editing operation and then invert data bits at three locations.
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1 Select Invert data.

Action Menu O

Set data to high

Set data to low

Insert low data

Insert high data

Mirror vertical

Mirror horizontal |
Magnify
Numeric input

Shift left(add zero)
Shift right(add zero)
Shift left

Execute Action menu

Move the cursor to the numbered positions.
At each position, press the EXECUTE button
to take the selected action.

2 3 4

S I A I e

| |

| | |

| | |
|
|

| |

Before
execution

After
execution

N
A s I e 1 T N e

Pattern data

Figure 2-19: Pattern data editing procedure

Area and Point Cursors

When editing pattern data, there are two types of cursors used for indicating the
data that will be the object of the edit operation. The type of cursor-used depends
on whether a particular point in the data must be indicated, or an area of data
must be indicated.

Each type of cursor has a different form. They are called the point cursor and the
area cursor. Figure 2-20 shows these cursors.
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Cursor Window

Block Name
== Cursor

Knob Icon @ Widih 6

DATAT
DATA10
DATABO
DATAGE
DATAB?

DATABG

Width Window Cursor Window Value Point Cursor
Toff 4 Sizel 128 Resolution
960,000 ns A ¢ 960, 600 ns
12600.6000 ns Mark 6.000 ns
18 26 36 46
Area Cursor
Scope

DATABS
DATAG4
DATAB3
DATAG2
DATAB1
DATAGD

Width Window Value

Figure 2-20: Cursor display in editing operations

The area cursor is used in the copy operation. In this operation, the data in the
area specified by the area cursor is copied to the edit buffer memory. The paste
operation is an example where the point cursor is used. In this operation, data
that was previously loaded into the edit buffer memory is copied into pattern
memory at the point specified by the point cursor.

The area cursor’s area is determined by a combination of an area origin (as
defined by a data group and a sample point position), the number of points
(which corresponds to the width of the area) and the scope (which corresponds to
the height of the area). The origin data group is set with the up and down arrow
buttons. The origin sample point is displayed inGlesor window at the upper

left of the screen in the same way as the point cursor is displayed, and can be
manipulated in the same way as the point cursor.

The width of the area cursor is displayed in the Width window, and can be set
with the general purpose knob or numeric keys when the knob icon has been
moved to the Width window using ti@dJRSOR button. Use th&DIT —

Execute Action— Set Scopédtem to set the area cursor height.

The position of the point cursor is determined by a data group and a sample
point. The data group is set with the vertical arrow buttons. The sample point
position is displayed in théursor window at the upper left of the screen. It can

be set with the general purpose knob or the numeric keys when the knob icon has
been moved to the Cursor window with the front p&igRSOR button.
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Text Input

Text input is required to enter the names for data groups, data blocks, floppy disk
files, and other items. When such input is required, the instrument pops up the
window shown in Figure 2-21.

Figure 2-21: Character input menu

Initially, the instrument displays a default string, usually the original string for
the item. Use the side me@lear String button to erase this default string. A
character is selected by using the arrow buttons or the general purpose knob to
move the reverse-video cursor to the desired character in the letter/digit matrix,
and pressing thEXECUTE button. Incorrect input can be erased with the delete
key. The position where the character will be inserted is indicated with an
underscore. Use the left and right arrow buttons to change the position of the
underscore.

When the required characters have all been selected by this operation, complete
the operation by pressing tla button on the side menu. To cancel the
operations presSancelon the side menu. This returns the display to the

previous menu.

Pop up Confirmation Windows

2-28

The instrument displays a message box that prompts you to confirm operations
that would be difficult to recover. Figure 2-22 shows the file deletion confirma-
tion message box. Press the side m@Kubutton to execute the operation
displayed in the box. Pre€ancelto cancel the operation and return to the state
prior to selecting the current menu.
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(1)
_OK for Cancel|

Figure 2-22: Popup confirmation window
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Menu Trees
Menu trees are shown for teIT, SETUP, andUTILITY menus.

Edit Menu Tree

MENU Button Bottom Menu Side Menu or Pop up Menu

—— File Load Data & Setup
—— Save Data & Setup

— Import Data

Export Data
New

— Settings Place mark here

—— Select reference group
— Unselect reference group
—— Set memory size

— Select arrow key function
—— Set view type to timing
—— Set view type to table
—— Set view type to binary

EDIT — Block Move to block start
— Move to block end

I~ Move to next block

— Move to previous block

. Move to block(any)

— Add block delimiter here
— Delete current block delimiter
—— Rename current block

— Resize current block
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MENU Button Bottom Menu Side Menu or Pop up Menu
—— Execute Action Set scope
—— Cut
—— Copy

—— Paste - insert

—— Paste - replace
—— Set data to high
—— Set data to low
— Insert high data
— Insert low data

— Invert data
—— Mirror vertical

+—— Mirror horizontal
—— Magnify
—— Numeric input

Shift left (add zero) or
Shift up (add zero)

Shift right (add zero) or
Shift down (add zero)

—— Shift left or Shift up

— Shift right or Shift down
—— Rotate left or Rotate up
—— Rotate right or Rotate down

EDIT

Binary up counter
Binary down counter
— Johnson counter
—— Graycode counter

—— Enhanced Action Clock Pattern
— Shift Register Generator
— Logical Operation
I Bit Operation
— Serial Code Converter

— Make Sequence Insert —— Trig Wait
l— Delete +—— Event Jump
- Repeat Count - Jump to
—— Set Enhanced Control —— Repeat
—— Special Delete All

—— Make Simple Sequence
L Edit Sub-Sequence
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Setup Menu Tree

MENU Button Bottom Menu Side Menu

—— Group Assign Add Group
. Delete Group

—— Rename
—— Group Bit(s) Config
— Reset All bits Assign

— Pod Assign Assign
—— Release

—— Change Inhibit Control

—— Level/Delay High Level (Only valid for the P3420.)
—— Low Level (Only valid for the P3420.)

— Delay
—— Zon Stop

SETUP ————— Pod Control Event Level

— Inhibits Level
L POD A Event

—— Run Mode Repeat
—— Single
—— Step
| Enhanced

— Update

—— Trigger Slope
—— Level

—— Impedance

L Oscillator Source

— Int Frequency
—— Ext Frequency
L PLL
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Utility Menu Tree

MENU Button

T,y —————+—

Bottom Menu

Mass Memory

Display/Hardcopy

System

Status

Diag

DG2020A, P3410, & P3420 User Manual

Side Menu or Base Menu

Change Directory

Make Directory
Rename

Copy or Delete

Special

Display

Hardcopy

Clear Message Area

Remote Port
GPIB

Serial

Power up Pause
Date/Time

Reset to Factory
Security Inmediate

Type

Copy
Delete
Delete All

Initialize Media
Catalog Order
Lock

Clock
Brightness

Dimmer

Format
Port

Configure
Address
Baudrate
Data Bits
Parity
Stop Bits
Handshake
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Basic Operation Examples

This chapter describes DG2020A operating procedures from pattern signal
creation through output by presenting simple examples. Following these
procedures is a good way for new users to get an overview of the instrument’s
operation. This section presents the following four sample procedures.

1. Creating a Pattern and Storing it in a File

2. Loading and Editing a Pattern Stored in a File
3. Setting up Signal Output

4. Creating a Sequence

Refer to the menu descriptions in section 3 for detailed explanations of the
functions used in these procedures.

NOTE. These examples do not cover all the features and functions of the
DG2020A. They are intended only to introduce the operations required to
execute the instrument’s basic functions.

Required Equipment
The following equipment is required for examples 1 through 4.
m A formatted floppy disk (2HD, 1.44 MB)

m A digital storage oscilloscope (A Tektronix TDS-Series oscilloscope or
equivalent)

m A P3410 pod or a P3420 pod and the necessary cables
®  Two SMB to pin header cables (if the P3410 pod is used)
m  Two SMB to BNC adapters (if the P3410 pod is used)

®  Two SMB to BNC cables (if the P3420 pod is used)
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Before Starting Examples

Be sure that the DG2020A is properly installed. Refénstallationon page
1-7.

Turn the DG2020A on. Refer #Bower Onon page 1-12 for details on turning
the DG2020A on.

You do not need to connect the oscilloscope until Example 3.

Operating Procedure Sequences

2-36

Each operating procedure is presented in table format in order starting with step

1, and progresses through the end of the procedure. Tables such as the one shown
below list the steps for each procedure task. For these steps, press the buttons in
the order shown in the table, from left to right in each row, from top to bottom of

the table. If a number is shown in the front panel button column, enter that value
using the keypad. For popup menus, use the general purpose knob to select items
from the menu list. Operations such as operation 6 (below) do not involve

pressing the buttons shown in the row above, but rather are descriptions of
operations to be performed. Figure 2-23 shows the buttons used and the menu
layout.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Operation 1 Operation 2 Operation 3 Operation 4 Operation 5
Operation 6 (For example, set to xx with general purpose knob.)
‘ ‘ Operation 7 ‘
Side Menu General Purpose Knob
( ) )
W coOoO Q o
Y OO0 O o
| OO OoOOo
. oo oo Front Panel Button
| OO OoOoOo o
[ OOoOOoOoo J
J \ ] | [ [ ] J
SN0 N0 O
N /. J

/

Bottom Menu  Bottom Button Side Button Menu Button

Figure 2-23: Operating buttons and menu layout
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Equipment Connections

Connect the DG2020A data generator to either a P3410 or a P3420 pod using a
pod connection cable as shown in Figure 2-24.

DG2020A (Rear)

Ooo0onu

P3410 or P3420 Pod (Rear)

-,

Pod Connection Cable

Figure 2-24: Pod connection

Note that the connectors on the DG2020A rear panel are installed with the tab
slot down, and the connector on the pod rear panel is installed with the tab slot
up (see Figure 2-25).

To connect a cable between the DG2020A and a pod, align the yellow wire end
of the cable connector with the triangular yellow index mark on the DG2020A or
pod connector. Doing this also correctly aligns the connector alignment tab. See
Figure 1-2. Then carefully but firmly insert the cable connector into the
DG2020A or pod connector.
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Pod Rear Panel

w Slot

DG2020A Rear Panel
Yellow Index

Mark m

To connect a cable between the DG2020A and a pod, align
the yellow wire end of the cable connector with the triangular
yellow index mark on the DG2020A or pod connector. Doing
this also correctly aligns the connector alignment tab. Then
carefully but firmly insert the cable connector into the @

DG2020A or pod connector.
/,f\ Tab
N

\T /
. >
Yellow Wire %

Cable

Tab Slots

Figure 2-25: Yellow index mark and yellow line for cable connection

CAUTION. Turn off the instrument before connecting it to the pod. Connecting the
instrument to the pod with the power on could damage the instrument itself and
the pod. When attaching the pod cable, ensure that the plug and socket are
aligned correctly.

Make sure that you have correctly inserted the cable plug in the DG2020A and
the pod before turning on power. The yellow wire end of the connector must be
aligned with the triangular yellow index mark on the DG2020A or pod.
Incorrectly connected cables will damage the DG2020A and the pod.

After connecting the equipment correctly, turn on the DG2020AP8e&r On
on page 1-12 for details on turning on the DG2020A.

Connection procedures for the oscilloscope are not required until Example 3.
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Example 1: Creating a Pattern and Storing it in a File

Example 1 creates the output pattern for an 8-bit binary counter and stores that
pattern on a floppy disk.

Preparation for pattern  Before creating new pattern data, initialize the instrument’s data and settings.

creation
1. Clear the data group definitions.

Front panel
Menu button | Bottom button | Popup menu | Side button button
SETUP Group Assign Reset All bits
Assign
OK
2. Clear all data.
Front panel
Menu button | Bottom button | Popup menu | Side button button
EDIT File New
OK
Environment Setup for
Pattern Creation _
3. Set the pattern memory length to 1024 points.
Front panel
Menu button | Bottom button | Popup menu | Side button button
Settings Set memory OK 1,0,2,4,
size ENTER
OK
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4. Set the data bit positions and bit widths. Here we will set the height (scope)
and width of the data we are going to edit.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Set scope OK
Action
8 OK

Move the knob icon to the Cursor window in the upper left of the screen using the front
panel CURSOR button.

0, ENTER

Move the knob icon to the Width window in the upper left of the screen using the front
panel CURSOR button.

1,0,2 4,
ENTER

Press the down arrow button until the area cursor covers DATA00 to DATAOQ7.

Pattern creation

5. Create the binary pattern for a value being incremented every 4 clock ticks.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Binary up OK 4, ENTER
Action counter
OK EXECUTE

This creates the binary pattern shown in Figure 2-26 in DATAOO to DATAQ7.

2-40
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° noce: Repeat vpoeTE: AULO Pl ON Poo:

Block Hame UNNAMED Tof 1 Size 1024 Resolution 10.000 ns
= cursor G 0.000 NS A 0 0.000 NS Used 1024
@ Width[JREPE 10240. 000 ns Mark a 0.000 ns Free 64512

S §20 938 2949 958 D68 G0  9%8 999 (6E@ 1918 103
DATAT
DATATG
DATABY
DATABE
DATABZ
DATABG
DATABS
DATAB4
DATAB3
DATAB2
DATAO1
DATABO

= Fill count up pattern (step 4)

Execute
Action

File Settings

Figure 2-26: Binary pattern creation

Saving the Created Data
6. Save the created data on the floppy disk.
a. Insert a writable floppy disk in the drive.

b. Name the new file COUNT1.

Front panel
Menu button | Bottom button | Popup menu | Side button button
File Save Data &
Setup
Clear String

C,O,UN,T,1* | OK

*: Select each character in the file name using the general-purpose knob and the up and
down arrow buttons. Press tRXECUTE button to insert the character in the file
name.

The data in this procedure will be saved in the file COUNT1.PDA.
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Example 2: Loading and Editing a Pattern Stored in a File

Example 2 loads a file from a floppy disk, and demonstrates pattern editing
using that data.

Before loading a file from the floppy disk, initialize the instrument’s data and
settings. This allows you to see the effect of loading the file you previously

saved in example 1.

1. Clear the data group definitions.

Front panel
Menu button | Bottom button | Popup menu | Side button button
SETUP Group Assign Reset All bits
Assign
OK
2. Clear all data.
Front panel
Menu button | Bottom button | Popup menu | Side button button
EDIT File New
OK

Reading the File

3. Read in the file created in example 1 from the floppy disk.

a. Insert the floppy disk in the instrument’s floppy disk drive.

b. Execute the following actions.

Front panel
Menu button | Bottom button | Popup menu | Side button button
EDIT File Load Data &
Setup

Select the file COUNT1.PDA from the file list using the general-purpose knob.

OK

This loads the pattern created in example 1.
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Selecting Bits to Edit

4. Select DATA04 to DATAOQ7 as the area to be edited.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute set scope OK
Action
4 OK
Move the knob icon to the Cursor window in the upper left of the screen using the front
panel CURSOR button.
0, ENTER

Move the knob icon to the Width window in the upper left of the screen using the front
panel CURSOR button.

1! 0! 2’ 4’

ENTER

Press the up and down arrow buttons until the area cursor covers DATA04 to DATAQ7.

Shifting the Pattern
5. Select shift as the edit operation and execute it. This will shift the bits in
DATAO04 to DATAO7 exactly one sample width to the right.
Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Shift right OK EXECUTE
Action (add zero)
Inserting a Glitch

6. Select invert as the edit operation and execute it. This will insert a glitch
with a width of 1 sample in the DATAQ7 bits.

a. Set DATAO7 as the bits that will be the object of the edit.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Set scope OK
Action
1 OK

Set the block cursor to cover DATAQ7 using the up and down arrow buttons.
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b. Set the glitch width to be 1.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Move the knob icon to the Width window in the upper left of the screen using the front
panel CURSOR button.

1, ENTER
c. Selectinvert as the edit operation.
Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Invert data OK
Action
d. Insert two glitches.
Front panel

Menu button | Bottom button | Popup menu | Side button button

Move the knob icon to the Cursor window in the upper left of the screen using the front
panel CURSOR button.

3,2, ENTER
EXECUTE
9, 6, ENTER
EXECUTE

This step inserted glitches at the points for cursor positions 32 and 96.

Figure 2-27 shows the pattern edited in example 2.
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vroeTE: AULO Pl O Pop:

° noce: Repeat

Block Hame UNNAMED Tof 1
@ Cursor [IEL] 960.000 s A 96
= width K 10.000 ns Mark 0

S ki 28 EL] =] =]
DATATT

DATATG

DATABO

DATADE

DATABG

DATADS

DATADS

DATAB3

DATAD2

DATABT

DATADG

&= Invert data bit

Size 1024

Execute

960. 000 ns

16.808 ng
Used 102¢
Free 645123

Resolution

0.000 ns
78 @8 98

File Settings Block Action action | sequence Undo
Figure 2-27: Pattern edited in example 2
Saving the Edited Data
7. Save the edited data on the floppy disk.
a. Insert a writable floppy disk in the drive.
b. Name the new file COUNT2.
Front panel
Menu button | Bottom button | Popup menu | Side button button
File Save Data &
Setup
Clear String
C,0,UN,T,2 OK
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The data in this procedure will be saved in the file COUNT2.PDA.
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Example 3: Signal Output

Example 3 first groups the data bits from the pattern data created in example 2
and allocates each data bit to pod pins. Next, this procedure sets all the settings
required for signal output and actually outputs the signals.

Grouping the data bits
1. Assign DATAOO to DATAO3 to a group called IC1.

a. Reset all bit allocations.

Front panel
Menu button | Bottom button | Popup menu | Side button button
SETUP Group Assign Reset All bits
Assign
OK

b. Setthe MSB (most significant bit) and LSB (least significant bit) to D03
and DOO, respectively.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Select Group Bit(s)
32 DATAO03. Config

MSB
(Set D03.)

LSB
(Set D00.)

OK

NOTE. The MSB setting may change depending on the direction the general
purpose knob is turned. If that happens, the MSB setting must be set again.
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c. Attach the name IC1 to the newly created group.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Rename
Clear String
l,C, 1 OK
2. Assign DATA04 to DATAQ7 to a group called IC2.
a. Setthe MSB and LSB.
Front panel
Menu button | Bottom button | Popup menu | Side button button
Select Group Bit(s)
28 DATAO07. Config
MSB
(Set D07.)
LSB
(Set D04.)
OK

NOTE. The MSB setting may change depending on the direction the general
purpose knob is turned. If that happens, the MSB setting must be set again.

b. Attach the name IC2 to the group.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Rename
Clear String
l,C,2 OK

DG2020A, P3410, & P3420 User Manual
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Allocating Data Bits to the
Pod Channels

3. Allocate data bits to pod chann@s00 to A-11.

a. Clear the pod channel for channal0 to A-03.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Pod Assign
Press the front panel up arrow button to select channel A-00 from the POD assignment
list.
Release

Clear the A-01 to A-03 allocations in the same manner.

b. Allocate the IC1 group data to the pod chan#eB to A-07 and turn
off the output impedance control for each channel.

Menu button Bottom button

Popup menu

Side button

Front panel
button

Press the front panel down arrow button to select channel A-04 from the POD

assignment list.

Select data D03 (IC1:03) from the Data bits list using the general purpose knab.

Assign

Change Inhibit
Control

Select OFF.

OK

Allocate D02 to D00 to A-05 to A-07 using the same procedure and turn off the output

impedance control for each channel.

OK

NOTE. Press théOK button when done to activate the allocations. Note that the
allocations will not become valid unless K button is pressed.

c. Allocate thelC2 group data to the pod channAl€)8 to A-11 and turn
off the output impedance control for each channel.

2-48
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Front panel
Menu button | Bottom button | Popup menu | Side button button

Pod Assign

Press the front panel down arrow button to select channel A-08 from the POD
assignment list.

Select data D07 (IC2:03) from the Data bits list using the general purpose knob.

Assign

Change Inhibit
Control

Select OFF. OK

Allocate D06 to D04 to A-09 to A-11 using the same procedure and turn off the output
impedance control for each channel.

OK

NOTE. Press thé®K button when done to activate the allocations. Note that the
allocations will not become valid unless & button is pressed.

To summarize data bits have been allocated what we have done above, to the
pods as shown in Figure 2-28.

— POD assign
Channel Name Data Inhibit
A-00 ___
Allocations cleared A-01 -
A-02 _
A-03 _—
A-04 IC1:03 D03 OFF
A-05 IC1:02 D02 OFF
Data bits D03 to .
D00 allocated A-06 IC1:01 DO OFF
A-07 IC1:00 (B]0[0] OFF
A-08 IC2:03 Do7 OFF
Data bits D7 to A-09 IC2:02 D06 OFF
D04 allocated A-10 IC2:01 D05 OFF
A-11 IC2:00 D04 OFF
A A A A

Group Name  Data bit
Pod Channel Output Impedance Control

Figure 2-28: Pod channel data bit allocation
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Setting the Sampling

Clock Frequency

Setting the Signal
Generation Mode

Setting the Pod Output
Level ( P3420 Only)

2-50

4. Set the sampling clock frequency to 50 MHz.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Oscillator Source
(Select Int.)
Int Frequency | 5, 0, MHz
PLL
(Select On.)
5. Set the signal generation mode to continuous mode.
Front panel
Menu button | Bottom button | Popup menu | Side button button
Run Mode Repeat

There are two pod models that can be used with the DG2020A. The P3410 pod
output level is always at the TTL level. The P3420 pod output level is variable.
This step sets output levels for the P3420 pod.

6. Set the pod channel A-04 to A-011 output levels to 4V for the high level and
0V for the low level.

The output level of the channels from A-00 to A-07 cannot be set indepen-
dently (meaning that you can set same output level over these channels),
while the output level from A-08 to A-11 can be set independently in each

channel.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Level/Delay
Select channel A-04 using the front panel up and down arrow buttons.
High Level 4, ENTER
Low Level 0, ENTER

Set the output levels for channels A-08 to A-11 in the same manner.
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Setting the Pod
Delay Time

The delay time for channefs08 to A-11 is variable in both the P3410 and the
P3420 pod.

7. Set the delays for the pod chann&i68 to A-11to 5 ns.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Level/Delay
Select channel A-08 using the front panel up and down arrow buttons.
Delay 5, ENTER
Set the delays for channels A-09 to A-11 in the same manner.
Delay Time Setting

Output Voltage
Level Setting

Channel Dat Hi Lo Delay Inhibit
A00 [ i 40y 0.0Y -—————- OFF
A8l - [ i 40Y 0.0Y -————- OFF
A 02 - [ i 40Y 0.0 --——- OFF
403 = [ -l 40Y 0.0Y --———- OFF
A-04 De3 [ 1C1:63 ] 40% B8.0% -——- OFF
A-05 Doz [ 1C1:02 ] 40% B8.0% -—-——- OFF
A-06 pe1 [ 1C1:61 ] 40Y% B8.0% -—-—- OFF
A-07 Doa [ 1C1:88 ] 48y B8.0% -—-—- OFF
A-08 Doz [ 1C2:03 40Y% 8.0%¥ 5808ns OFF
A-09 Do6 [ 1C2:62 ] 48% 8.0% 5ans OFF
A-10 Des [ 1C2:61 ] 4.0% B8.0% 58ns OFF
A-11 Do4 1C2:00 40Y ©8.0%¥ 5.0ns OFF

Figure 2-29: Output voltage level and delay time display for the P3420 pod
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Signal Output

P3410 Pod

This step actually outputs the signals and confirms those signals with an
oscilloscope.

8. Connect the pod to the oscilloscope.

P3410 Pod

Connect the pin€H7 andCH8 on the P3410 pod to the oscilloscope channels
CH1 and CH2. This requires two SMB to pin header cables and two SMB to
BNC adapters as shown in Figure 2-30.

o P8410 TTL ouTRUT POD

STATUS INPUT|
wr o w
I ey

0 o

[HHIBIT EVENT

gl

Oscilloscope
DGDQD%
oo oo

0 o ooo
JOUTPUTL Ulofo o o |o|aas
=] oog
e rern 15010 |5
[ [0 o]

SMB to Pin Header Cables

“ SMB to BNC Adapters

Figure 2-30: P3410 pod/oscilloscope connection

P3420 Pod

Connect the&CH7 andCHS8 outputs from the P3420 pod to the oscilloscope
channels CH1 and CH2. This requires two SMB to BNC cables as shown in
Figure 2-31.

P3420 Pod Oscilloscope
) P3420 vARABLE QUTRUT FOD C,Ug g g‘i
STATUS INPUT! IQUTPUTL
.o o O 0O 0O 0 0 O 6 0 0 O
...... avmav Awsrimona (| — _ 1
u SMB to BNC Cables

Figure 2-31: P3420 pod/oscilloscope connection
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9. Press th&TART/STOP button on the front panel.

10. Set up the oscilloscope appropriately and observe the pattern signals on the
oscilloscope screen.

If a P3420 pod is used, change the delay time and output level settings (see
steps 6 and 7) and observe the results.

If a P3410 pod is used, change the delay time setting (see step 7) and
observe the results.

Saving the State of the
ttin
Settings 11. Save the state of the settings on the floppy disk.
a. Insert a writable floppy disk in the drive.

b. Name the new file COUNTS.

Front panel
Menu button | Bottom button | Popup menu | Side button button
EDIT File Save Data &
Setup
Clear String

CO,UN,T3 |OK

The data in this procedure will be saved in the file COUNT3.PDA.
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Example 4: Creating a Sequence

Example 4 prepares four 128-bit blocks and creates the following sequence by

combining those blocks.

SUB 1 iterated 2 times

Block 3 iterated infinitely

Block 4 iterated 60000 times

Block 1 Block 2 Block 3 Block 4
Block 1 iterated 10 times Block 4 iterated 20 times
| Defined in subsequence I N
| o [
| -
The sequence repeats Block 3
SUB 1 Block 3 Block 4 infinitely. When an event signal

is input, the sequence jumps to
Block 4.

First, create the following data patterns for the blocks.

2-54

Block 1: Binary up-counter pattern

Block 2: Data pattern consisting of all zeros

Block 3: Binary down-counter pattern

Block 4: Johnson counter pattern
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Preparing to Create Data

1. Clear the data group definitions.

Front panel
Menu button | Bottom button | Popup menu | Side button button
SETUP Group Assign Reset All bits
Assign
OK
2. Clear all data.
Front panel
Menu button | Bottom button | Popup menu | Side button button
EDIT File New
OK

3. Set the length of pattern memory (the number of samples) to 512 bits.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Settings Set memory OK 5,1,2, ENTER
size
OK

4. Set the block cursor position and width. This operation uses a scope of 8

(DATAOQO to DATAQ7) and a width of 128 samples.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute set scope OK
Action
8 OK

Move the knob icon to the Width window in the upper left of the screen using the front
panel CURSOR button.

1,2, 8, ENTER

Set the block cursor to cover DATAQ0 to DATAO7 using the up and down arrow buttons.

DG2020A, P3410, & P3420 User Manual
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Creating 4 Blocks

5. Divide the data between block 1 (point No. 0 to 127) and block 2 (128 to
511). Use BK2 as the name for block 2.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Move the knob icon to the Cursor window in the upper left of the screen using the front
panel CURSOR button.

1,2,8, ENTER

Block Add block de- | OK

limiter here

Clear String
B, K, 2 OK
Place a block delimiter here
(to separate the blocks)
Point No. 0 125 126 127 128 129 130 511

Block 1 Block 2

Current Edit Screen

Figure 2-32: Block separation

6. Divide the data from point 128 to point 255 between block 2 (128 to 255)
and block 3 (256 to 511). Use BK3 as the name for block 3. Confirm that the
knob icon appears in ti@ursor window in the upper left of the screen. If
the icon is not in that window, move it there with the front p@@RSOR
button.

2-56 DG2020A, P3410, & P3420 User Manual



Operating Examples

Front panel
Menu button | Bottom button | Popup menu | Side button button
2,5,6, ENTER
Block Add block OK
delimiter here
Clear String
B,K,3 OK

7. Divide the data from point 256 to point 383 between block 3 (256 to 383)
and block 4 (384 to 511). Use BK4 as the name for block 3. Confirm that the
knob icon appears in ti@ursor window in the upper left of the screen. If
the icon is not in that window, move it there with the front p@¢&RSOR

button.

Front panel
Menu button | Bottom button | Popup menu | Side button button
3,8, 4, ENTER
Block Add block OK
delimiter here
Clear String
B, K, 4 OK

8. Change the name for block 1 to BK1. Confirm that the knob icon appears in
the Cursor window in the upper left of the screen. If the icon is not in that
window, move it there with the front par@URSOR button.

Front panel
Menu button | Bottom button | Popup menu | Side button button
0, ENTER
Block Rename OK
current block
Clear String
B, K, 1 OK
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Creating Block 1 Data

Block 2 Data

Creating tBlock 3 Data

Creating the Block 4 Data

2-58

9. Create binary up-counter data in block 1. First make sure that the value of
the Cursor window in the upper left of the screen is 0. Set that value to O if it

is not already 0. Perform the following operation.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Execute Binary up OK 1, ENTER
Action counter
OK EXECUTE

The block 2 data is already all zeros. The data can be used as is without editing.

10. Create binary down-counter data in block 3. Confirm that the knob icon
appears in th€ursor window in the upper left of the screen. If the icon is
not in that window, move it there with the front pa@&IRSOR button.

Front panel
Menu button | Bottom button | Popup menu | Side button button
2,5,6, ENTER
Execute Binary down OK 1, ENTER
Action counter
OK EXECUTE

11. Create johnson counter data in block 4. Confirm that the knob icon appears
in theCursor window in the upper left of the screen. If the icon is not in that
window, move it there with the front paf@URSOR button.

Front panel
Menu button | Bottom button | Popup menu | Side button button
3,8, 4,ENTER
Execute Johnson OK EXECUTE
Action counter
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Create a Sequence  In the following example, create one subsequence as shown in Figure 2-33

Figure 2-33: Sample subsequence

The following outputs are made when this subsequence is called from the
sequence:

The pattern in BK1 is output 10 times.

The BK2 pattern is output once.

The BK3 pattern is output once

The BK4 pattern is output 20 times.

Next, create a sequence, as shown in Figure 2-34. Each sequence line defines a
block or subsequence that is executed in the order listed. When the sequence is
executed, the lines defined with subsequence call those subsequences and
execute them.

The BLOCK column of the lines defined with subsequences becomes high-
lighted (gray) to distinguish from those defined with blocks, as shown in Figure
2-34.
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Figure 2-34: Sample sequence

The sequence is performed as follows:
m Line 0: Wait trigger event and then call subsequence.
®m  Line 1: Wait trigger event and then call subsequence.

m Line 2: Wait trigger event and then the BK1 pattern is repeatedly output
while waiting event signal. When the event condition has been satisfied, the
process jumps to the line 3.

®m  Line 3: The BK4 pattern is output 60000 times.

The following two steps create the subsequence.

12. Bring up the Make sub—sequence popup menu for preparation.

Front panel
Menu button | Bottom button | Popup menu | Side button button
Make Special
Sequence
Edit Sub-
Sequence
New
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13. Create the lines in the popup menu and assign the name SUBL to the
subsequence.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Insert

Select the BK1 from the Select block popup menu using the front panel knob.

OK
Repeat 1,0, ENTER
With the front panel down arrow button, advance the line pointer to the next line. See

Figure 2-35.

Using the same procedures as above, insert BK2, BK3 and BK4 into the line 1, 2 and 3,
respectively, and set the repeat count to 20 for the BK4.

OK

Clear String
S,U,B,1 OK

Go Back
Go Back

Line Pointer

Figure 2-35: Line pointer
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The following three steps create the sequence.

14. Create the first two lines in the sequence list.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Insert

Select the SUB1 from the Select block and subsequence popup menu using the front
panel knob.

OK

Set Enhanced
Control

Trig Wait
(Set to On)

Go Back

With the front panel down arrow button, advance the line pointer to the next line.

Using above procedures, insert SUB1 into the line 1 and set the Trig Wait.

15. Create the next two lines in the sequence list. Note that you cannot set a
jump address (sequence line number) that has not yet been created. The jump
condition is set in step 16.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Insert

Select the BK1 from the Select block and subsequence popup menu using the front
panel knob.

OK

Set Enhanced
Control

Repeat
(Set to Infinite)

Go Back

With the front panel down arrow button, advance the line pointer to the next line.

Using above procedures, insert BK4 into the line 3.

Repeat Count | 6,0,0,0,0,
ENTER
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16. Finish editing line 3 and then terminate sequence editing.

Front panel
Menu button | Bottom button | Popup menu | Side button button

With the front panel up arrow button, move the line pointer back to the line 2.

Set Enhanced
Control

Event Jump
(Set to On)

Jumpto 3, ENTER
Go Back

The following two steps set the trigger and run mode for output.

17. Set the run mode to Enhanced.

Front panel
Menu button | Bottom button | Popup menu | Side button button

SETUP Run Mode Enhanced

Note that, when the run mode is set to Enhanced, the displayed settings in
theENHANCED columns of the Make Sequence menu become gray. See
Figure 2-36.

Figure 2-36: Sample sequence
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Assigning the pod

2-64

18. Assign the data bits to output channels. In this example, DATAOO is assigned

to A-07. See Figure 2-37

Menu button

Bottom button

Popup menu

Side button

Front panel
button

SETUP

Pod Assign

Select channel A-07 from the POD assign list using the front panel down arrow button.

Select data DATA00 from the Data bits list using the general purpose knob.

Assign

OK

-POD assigh

upoaTE: AUTO

PLL: O PoD: A

()
-Data hits

Data Bits

BECCHAE : INHIBIT COMTROL CHAMMEL]

=

Channel Name Data Inhibit — Name Data
4-00 DATA35:00 D35  OFF DATA11: 00 D11
A4-01 DATA34:00 D34 OFF DATA10: 00 Die
#4-02 DATA33:00 D33 OFF DATADI: 00 Do9
4-83 DATA32:00 D32 OFF DATABS: 00 DO8
4-04 DATA31:00 D31 OFF DATAB?Z: 00 Do7
4-00  DATA3D:00 D30 OFF ‘ DATADG: 00 Do6
A4-06  DATA29: DATABS: 00 Do5
. DATAD4: 00 Do4

A4-B8 DATA27:00 D27 OFF DATAB3: 00 De3
A4-09 DATA26:00 D26 OFF DATAD2: 00 Do2
A4-10 DATA25:00 D25 OFF DATAB1: 00 Da1

DATA24: DATADO:

32 28 24 28 18 12 a2 a4 @
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

Assigh Delay

Pod
Control

POD

Assigh

Release

Change
Inhibit
Control

Cancel

OK

Trigger 1 Oscillat0r1

Figure 2-37: Pod assignment
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19. Try to output the sequence and observe the pattern using a oscilloscope.

For the connection between the DG2020A and a oscilloscope, see Figure
2-30 on page 2-52.

Press th& TART/STOP button on the front panel to start output.

The first three lines in the sequence wait a trigger event. PreS®REE
TRIGGER button on the front panel to generate the trigger event.

Sequence line 2 outputs the BK1 pattern repeatedly until the event condition
is satisfied. Press ttf&TEP/EVENT button on the front panel to quit the
loop and to advance to the line 3.

In Enhanced mode, sequence is repeatedly output unSMART/STOP
button on the front panel is pressed.
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Saving the Example

Sequence . . . , :
q 20. Exit sequence creation mode and save the data in a file. Name the file SEQ1.

Front panel
Menu button | Bottom button | Popup menu | Side button button

Insert a writable floppy disk into the floppy disk drive.

File Save Data &
Setup

Clear String
S,E Q1 OK

This creates the file called SEQ1.PDA. If a file of the same name already
exists a message asking if that file should be overwritten will be displayed.
PressOK once more if that message is displayed.
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This section describes the following menus in detail.
m  Edit Menu

Provides functions for editing pattern data and creating sequences.
m  Setup Menu

Provides functions for defining groups, setting up channels, and setting pod
voltages, the operating mode, and triggers.

m  Application Menu

Although the current version of the firmware does not provide any functions
under theAPPLICATION menu, Tektronix plans to provide functions that
support various application areas under this menu in future upgrades to the
firmware.

m  Utility Menu

This menu provides functions for manipulating the basic instrument settings.
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Operation Outlines

Figure 3-1 and Figure 3-1 show a typical example for operation flow from
creating and editing pattern data to outputting it.

Creating and editing pattern Setting output parameters, .
data and/or sequence run mode and trigger Outputting pattemn data
Operations with the Edit Operations with the Setup menu Operations with the START/STOP,
menu and front panel buttons and front panel buttons and STEP/EVENT and FORCE
and knob. knob. TRIGGER buttons on the front

panel. Operations may also be
performed with external signals
coming from remote controller or
another equipments.

Figure 3-1: Operation flow for pattern data output #1

Creating and editing pattern Setting output parameters,
data and/or sequence run mode and trigger
Created and edited pattern data
T can be stored in a file together

with the setup information.

Operations with the Edit Operations with the Setup menu

menu and front panel buttons and front panel buttons and

and knob. knob.

O Outputting pattern data
As well as pattern data, the setup information is also

stored in the file. When you recall stored data from a
file, the DG2020A will also be set up. You can prepare
various data pattern to be used for inspecting facilities

and/or checking in production lines. Operations with the START/STOP,

. . . STEP/EVENT and FORCE
Pattern data acquired with logic analyzer or TRIGGER buttons on the front

oscilloscope can be imported t]? thg DGZOZQA. They panel. Operations may also be
are also used as test patterns for circuit designs. performed with external signals

coming from remote controller or
another equipments.

Figure 3-2: Operation flow for pattern data output #2
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Outlines for Pattern Data and Sequence Creations

You create and edit data pattern by using EDIT menu.

Pattern Data  Here is a basic operation flow for creating a pattern data.

1. Set memory size witkDIT — Settings— Set memory sizeln default, the
memory size is 1000 word.

2. Specify the work area withDIT — Execute Action— Set Scopeand
Width on the screen.

3. Create pattern data with the function€DIT — Execute Action

4. Repeat step 2 and 3 until the pattern data that you want is created.

Sequence Here is a basic operation flow for creating a sequence.

1. Create more than one block (pattern data delimited by block delimiter) on
the pattern memory as following steps:

a.

f.

Create first block pattern using the procedures describdttarn Data
above.

Change the block name wiEDIT — Block —+ Rename current
block.

Move the cursor to the next point to the end of the pattern data by
changing the value in theursor on the screen.

Mark the block delimiter witfEDIT — Block — Add block delimiter
here. This causes to start new block. The block must has an unique
name, and you can enter it at this time or with the way of step b.

Create next block pattern using the procedures descrilitattern Data
above.

Repeat step c to e until all blocks you need are created.

2. Create sequence table as following steps:

a.

b.

Open the sequence editor WEDIT — Make Sequence

If you need, create sub-sequence(s) WfHT — Make Sequence—+
Special— Edit Sub-Sequence—+ New.

Compose the lines by inserting the blocks and/or sub-sequences with
EDIT — Make Sequence— Insert.
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d. Define the control conditions in each line wEDIT — Make
Sequence—+ Repeat Countand/or the functions &DIT — Make
Sequence—+ Set Enhanced Control

Setups for Output  Once you have created a pattern data or sequence, configure the hardware of the
DG2020A and set the output parameters.

1. Assign data bits to output channels v B TUP — Pod Assign— Assign
2. Set the pulse high and low levels WBETUP — Level/Delay.

3. Set the output frequency with the functionsS&fTUP — Oscillator.

Outputs Do the following steps to output pattern data.
1. Press th&TART/STOP button on the front panel to start outputting.
2. Press th&TART/STOP button again to stop outputting.

Advanced Control for Sequence

Using the event, trigger and run mode, you can control the pattern data output
timing and sequence as your request from the external controller or just pressing
the front panel buttons. For advanced control:

1. Set the trigger wait and/or event jump into each line on the sequence with
the functions oEDIT — Make Sequence—+ Set Enhanced Control See
Sequencéescribed above.

2. Set the trigger parameters wlBETUP — Trigger.
3. Set the event and/or inhibit parameters \&ETUP — Pod Control.
4. Set the run mode witBETUP —+ Run Mode.
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Table 3-1: Menu functions

The bottom menu for thEDIT menu includes thEile, Settings Block,

Execute Action Enhanced Action Make SequenceandUndo items. Table

3-1 lists the functions of tHEDIT menu items and the pages where their

documentation appears.

Bottom menu Side menu or popup menu Function Page
File Load Data & Setup Loading pattern data and setup parameters 39
Save Data & Setup Saving pattern data and setup parameters 39
Import Data Loading pattern data from mass memory 3-10
Export Data Writing pattern data to mass memory 3-15
New Initialization for data creation 3-17
Settings Place mark here Setting the reference mark 3-18
Select reference group Setting the reference group 3-18
Unselect reference group Clearing the reference group setting 3-19
Set memory size Setting the memory size 3-19
Select arrow key function Setting the operation of the arrow buttons 3-20
Set view type to timing Setting the pattern data display format 3-22
Set view type to table
Set view type to binary
Block Move to block start Moving the cursor for the block 3-24
Move to block end
Move to next block
Move to previous block
Move to block(any)
Add block delimiter here Delimiting blocks 3-25
Delete current block delimiter Combining blocks 3-26
Rename current block Changing a block name 3-27
Resize current block Changing the size of a block 3-27
Execute Action Set scope Setting the scope 3-30
Cut Deleting pattern data 3-31
Copy Copying pattern data 3-31
Paste - insert Pasting (inserting) pattern data 3-31

DG2020A, P3410, & P3420 User Manual



EDIT Menu

Table 3-1: Menu functions (Cont.)

Bottom menu Side menu or popup menu Function Page

Execute Action Paste - replace Pasting (replacing) pattern data 3-32
Set data to high Setting pattern data to high 3-32
Set data to low Setting pattern data to low 3-32
Insert high data Inserting high data 3-33
Insert low data Inserting low data 3-33
Invert data Inverting pattern data 3-33
Mirror vertical Swapping pattern data in the vertical direction 3-34
Mirror horizontal Swapping pattern data in the horizontal direction | 3-35
Magnify Magnifying pattern data 3-35
Numeric input Inputting pattern data numerically 3-35
Shift left (add zero) or Shifting pattern data left or right by inserting 3-37
Shift right (add zero) zeros
Shift left or Shift right Shifting pattern data left or right 3-37
Shift up (add zero) or Shifting pattern data up or down 3-38
Shift down (add zero)
Shift up or Shift down Shifting pattern data up or down 3-38
Rotate left or Rotate right Rotating pattern data left or right 3-39
Rotate up or Rotate down Rotating pattern data up or down 3-39
Binary up counter Creating standard pattern data 3-40

Binary down counter

Johnson counter
Graycode counter
Enhanced Action Clock Pattern Clock pattern generation 3-42
Shift Register Generator Pseudorandom pulse generation 3-44
Logical Operation Logical operations between pattern data items 3-47
Bit Operation Moving or copying pattern data 3-49
Serial Code Converter Serial code data conversion 3-50
Make Sequence Insert Sequence definition 3-55
Delete (subsequence included) 356
Repeat Count 3-56
Set Enhanced Control 3-56
Special 3-57
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CRT Display

This section describes tEDIT menu screen shown in Figure 3-3. Table 3-2
provides a description and page number references.

Block Hamie BK1 A Size 128 Re(polution 20,000 ns
@ Cursor [P ] A 60, ()60 ns Used 512
s yidth D : - . Free 165024

+ 5 11
—

g DAaTAll
DATA1G
DATABO
DATAGE
DATAG7
DATADG
(i§> DATAGS
DATAGY
DATABS
DATAD2 ;
painol | | G, 1L TLMLTLNT ML L L UL AL L UL LU L
N Data00 | 1 IR (0N0NNANNAANNEANNAANNARNAAANAAANAANAAANNAANNAAAAAANAAANN
e

+
—

&= Fill coupt up p{ttern (step 1) = == Move cursor to prev/next point

18 @ @9 (19

Figure 3-3: EDIT menu (timing display)
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Table 3-2: Edit menu crt display

Screen
reference | Function Page
1 Displays the point position of the cursor pointer, and the time
from the start of the data. When the knob icon is displayed
at the left edge, the cursor can be moved with the general
purpose knab.
2 The block name. Also the adjacent area is used to display
the position of the current block with respect to the total
number of blocks. There are four blocks in the example
shown in the figure, and currently the first block is being
displayed.
3 Displays an M to mark the position of the reference. 3-18
4 The cursor
5 Displays the memory size of the block at the cursor position. | 3-19
6 Displays the difference between the reference mark (3) and
the cursor as a number of points and also as a time.
7 Displays the position of the reference mark (3) as a point
value and as a time.
8 The area cursor. The area enclosed by this cursor is the
object of the execute action editing operations. The area is
set by the Set scope (vertical) in the Execute Action menu
and Width (horizontal) items.
9 Displays the time per point.
10 Displays the total memory size for all blocks.
1 Displays the size of the remaining available memory.
12 A scale which shows point positions.
13 Display area for the pattern data.
14 Displays the scope and data bits that are displayed on the
current screen relative to all the data bits.
15 Describes the current action of the arrow buttons. 3-20
16 Displays the value of the data at the cursor position (4).
17 Displays the number of bits in the data bit group.
18 Describes the function of the front panel EXECUTE button. | 3-28
Pressing the EXECUTE button executes the editing function
for the indicated cursor position or area.
19 Indicates the data bits or the data bit groups. Data bits that
are set up to be the object of editing operations are
displayed at a higher intensity (bright).
20 Displays the width of the area cursor as a number of points
and as a time.
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File Menu

The File menu saves and loads data between the instrument’s internal memory
and mass memory (floppy disks). When Hile bottom menu item is selected, a
side menu with.oad Data & Setup, Save Data & SetupImport , Export, and

New items is displayed.

Load Data & Setup  Reads format pattern data, block, group, sequence and setup data into the
instrument’s internal memory from mass memory (floppy disk).

Sub Menu

ltem

Function

Change Directory

Changes the current directory.

Operation. Load the pattern data and setup parameters

Bottom button

Popup menu Side button

Insert a floppy disk in the floppy disk drive.

File

Load Data & Setup

Select the file to be loaded. OK

Save Data & Setup  Stores the pattern data, block, group, sequence and setup data from the instru-
ment’s internal memory to mass memory (floppy disk) in DG2020A format.

Sub Menu

Iltem

Function

Clear String

Deletes the current displayed string.

Change Directory

Changes the current directory.
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Operation. Save the pattern data and setup parameters

Bottom button Popup menu Side button

Insert a write-enabled floppy disk in the floppy disk drive.

File Save Data & Setup
Enter the file name for the data to be saved. OK

Import Loads pattern data from mass memory (floppy disk) into pattern memory. The
following data formats can be read in:

m  Tektronix TDS series waveform data (file extension: .WFM)
m  Tektronix TLS series group data (file extension: .GRP)
m  Tektronix AWG2000 series waveform data (file extension: .\WFM)

m  CSV format data (file extension: .CSV). A procedure for formatting data in a
CSV format is on page 3-13.

Popup menu parameter settings are used to specify the read-in method.

Operation. Read in pattern data from mass memory.

Bottom button Popup menu Side button

Insert the floppy disk in the drive.

File Import Data
Select the file to be read in. OK
Change the parameters as required. OK

Popup Menu. Figure 3-4 shows the data read-in configuration window. The
parameters that appear in this window differ depending on the data format being
read in.
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_OK for Cancel|

Figure 3-4: Import configuration menu (file format: AWG2000 series waveform file)

Table 3-3 describes the parameters.

Table 3-3: Import parameters

Parameter

Function

Destination

Sets the place where the read-in data is to be written. Either Pattern
memory or the Paste buffer can be selected. If data is read into the
paste buffer, data can be pasted to the data bit specified by the Paste
item in the Execute Action menu.

Read Point(s)

Sets the number of data points to be read. Data in excess of the
specified memory size cannot be read in.

Source Start

Specifies the starting position from which the data is read in from the
file.

Dest Start

Specifies the position which data is read in when pattern memory is the
destination.

Dest MSB

Specifies the position of the MSB to which data will be written when
pattern memory is the destination.

Read type

Sets the data read-in method when pattern memory is the destination.
Either Insert or Overwrite can be selected.

Convert to Bin

When this setting is set to ON, the waveform is compared to a threshold
level and the data is converted to binary. RP binary data from the
Tektronix TDS and TLS series products are read in as Rl data. The data
cannot be converted to binary data if it is left in the RP state.
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Table 3-3: Import parameters (Cont.)

Parameter Function

Threshold Sets the threshold level used to convert read-in data to binary when the
Convert to Bin parameter is set ON.

With Marker Data Sets whether or not marker data is read, in addition to waveform data,
for Tektronix AWG2000 series waveform file format data.

Figures 3-5 and 3-6 show the data write operations in terms of point positions
and data bit positions when pattern memory is the write destination.

Start Position Number of data points read
(Source Start) (Read Points)

Read-in Data /m
Read-in Method

(Read type:Overwrite)

Pattern Memory 7//////A

Initial position where data is written
(Dest Start)

Figure 3-5: Data write in terms of point positions

Read-in data (AWG2000 series waveform data)
[ markert [ Marker2 | D11 [ D10 - - - - - - [ D3] D2 ] Dt [ Do |

With Marker Data: ON

Pattern memory [3s]sa[safa2] - - - - - - - [al2[] - - - - - - - - - - - [5]2]1]0]

Data write MSB setting
(Dest MSB)

Figure 3-6: Data write in terms of data bit positions
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Formatting Datain CSV  The DG2020A can import vector data from the built-in floppy drive using a
Format simple ASCII Comma Separated Variable (CSV) format. This section defines
how the data is formatted for importing into the DG2020A. The CSV format is
defined as follows:

<1DB0><Comma><1DB1><Comma>....<1DBx><CR> |! The number of bits defines (x)
defines the width of the pattern

<2DB0><Comma><2DB1><Comma>.....<2DBx><CR> |! Second word

<yDB0><Comma><yDB1><Comma>.....<yDBx><CR> I The number of lines (y) defines
the depth of the pattern

When formatting data in the CSV format, note the following:

m  Each data byte is defined by the ASCII character: zero <0>, ASCII 48 or one
<1>, ASCII 49

m  Each data byte is separated by the ASCII character: comma <,> (ASCII 44),
space (ASCII 32), or TAB (ASCII 9)

®  Each line is terminated with the ASCII character: carriage return <CR>,
ASCII 13

®  The number of bits in a line defines the word width. For example, if the first
line consists of pattern: 1,0,1,1 then the word width is 4 bits wide

®  The number of lines in the file defines the number of words in the pattern.
For example, 10 lines defines 10 data words.

m  The DG2020A CSV format file is a DOS compatible file formatted as
defined above with a .CSV file extension.

CSV Format Example. To export a 12 bit pattern that is 3 words long, create the
following data and save it using filename: PATTERN.CSV. This can be created
using a spreadsheet program, a text editor, or a custom filter program to convert
data from one format to another.

1,0,1,0,1,0,0,1,0,1,1,1<CR>
1,0,00,1,10,1,0,1,0,1<CR>
0,0,10,1,0,1,1,0,0,1,1<CR>

NOTE. Bit pattern data must have at least 64 words. Above pattern data can not
be read into the DG2020A. Note that this is a simple example.
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Once the data words have been imported, parameters including clock rate, output
levels and inter-channel timing need to be set since the CSV format does not
transfer this information. After all operating parameters have been set, the entire
pattern can be stored on a floppy for non-volatile storage. The entire pattern will
fit on one floppy since the DG2020A uses an instrument specific binary format
that is more compact than ASCII format.

Importing Large Data Files. It is possible to create a CSV file that is larger than

the capacity of the 3.5 inch floppy disk which has a capacity of 1.2 Megabytes.
An extreme example is a 36 bit wide word pattern that has 65536 (64k) words. In
this example, the export file would be over 4 megabytes long. For the data to fit
onto a floppy, the pattern must be segmented into 16k blocks (16384 words) and
saved to individual floppies. To import the data do the following:

1. Insert the floppy with the first 16k into the drive.
2. SelectFile —+ Import Data and select a file to be imported.

3. Press th®©K button. The Import Configuration pop-up menu displays. This
menu allows you to configure how the data will be imported. In this
example, only the Dest Start point will be modified.

Set the Dest Start point to zero for the first floppy.

4
5. Set the Dest Start point to 16536 for the second floppy.
6. Set the Dest Start point to 32768 for the third floppy.

7

Set the Dest Start point to 49152 for the fourth floppy.

Once the data words have been imported, parameters including clock rate, output
levels and inter-channel timing need to be set since the CSV format does not
transfer this information. After all operating parameters have been set, the entire
pattern can be stored on a floppy for non-volatile storage. The entire pattern will
fit on one floppy since the DG2020A uses an instrument specific binary format
that is more compact than ASCII format.
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Export  Writes pattern data to mass memory (floppy disk). Data is written either as CSV
data or as Tektronix AWG2000 Series waveform data. The write method is

specified by setting a parameter in a popup menu.

NOTE. Icon data and hardware setup data are not saved in the output AWG2000
Series waveform data. When this data is read in to an AWG2000 Series
instrument, default setup data will be added. PCs and some other systems may

not be able to read this data directly.

Operation. Write pattern data to mass memory

Bottom button Popup menu Side button
Insert a write-enabled floppy disk in the floppy disk drive.
File Export Data
Select the format of the data to be written (either | OK
CSV data or AWG2000s Waveform data).
Enter the file name for the data to be written. OK
Change the parameters as required. OK

Popup Menu. Figure 3-7 shows the configuration windows for the two formats.

Pattern data will be written for
bits for which this indicator is on.

CSV Format AWG2000 Series Format

Figure 3-7: Export config menu

When CSV format is selected, the instrument displays a menu for selecting
which bits should be written to the file, delimiter symbols, and other parameters.
Table 3-4 describes the parameter items that are set using this menu.
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Table 3-4: Export parameters

Parameter Function

Export Data Bit Specifies the data bits to be written to the pattern data. Bits for which
this indicator is on are written. Bits can be selected using the general
purpose knob, and the on/off state can be changed with the left and right
arrow buttons. Consecutive bits can be turned on or off using the 1 and
0 numeric keys.

Column separator Sets the line separator symbol. The delimiter symbols are usually used
as follows:

CR+LF: MS-DOS and Windows

LF: UNIX

CR: Macintosh

Data separator Sets the inter-bit delimiter. Comma, space, or tab can be selected for
this parameter. Comma is the most common setting.

From This field is valid when Entered is specified for the Region in the sub
menu. It specifies the starting position for the data written.

Size This field is valid when Entered is specified for the Region in the sub
menu. It specifies the number of data points written.

When the AWG2000 Series format is selected, a menu that allocates data for a
total of 14 bitsMARKER 1 and2 andDATAOQO to DATA11, is displayed. Use

the arrow buttons to select the AWG2000 Series bit and use the general purpose
knob to allocate the DG2000 bit. Allocate all bits to be written by repeating this

operation.
Sub Menu
Item Function
Set All Data bits Sets the data bit write settings for all data bits.
(CSV only)
Clear All Data bits Clears the data bit write settings for all data bits.
(CSV only)
Region When this setting is set to All, the whole data area is written, and when
it is set to Entered, the data in the area specified by From and Size is
written.
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New Initializes all data, including the pattern data, the block divisions, and the
sequence data to the default state.

Operation. Initialization for pattern data creation

Bottom button Popup menu Side button
File New
OK

Settings Menu

The settings menu sets all tBBIT menu internal settings. It supports the
following operations.

Setting the reference mark

m  Setting the reference group

B Setting the memory size

m  Setting the arrow button operating mode
B Setting the display type (format)

The item to be set is selected from the popup list using the general purpose knob.
Figure 3-8 shows the popup menu.

Figure 3-8: Settings popup menu
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Place Mark Here

Select Reference Group

3-18

Sets the reference mark at the current cursor position. The reference mark is
displayed as anM” on the point scale as shown in Figure 3-9. The intedal (
between the set reference mark and the current cursor position is displayed as a
point difference and as a time difference.

The reference mark only specifies the origin of the delta display. It does not
affect the pattern data definition itself.

Number of points and time
between the reference Reference Mark
Reference Mark ~ mark and the cursor Point Value and Time

@ Cursor 96 060060 ns A 80 800,000 ns Used | 1068
== width [ 10(000 ns Mark 16 160.000 ns Free [ 64536

+ o 18 26 bec] 48 =] Ed ] pel] A 166 11

DATA22
DATAZ1

DATA20

DATAT9
DATAIS
DATAI7
DATA‘Iﬁ OO
E Cursor

Figure 3-9: Reference mark "M” display

Operation. Set the reference mark

Bottom button Popup menu Side button
Move the knob icon to the Cursor window in the upper left of the screen.

Set the cursor to the reference point using the general purpose knob or the numeric keys.

Settings Place mark here OK

Sets the group to be used as the reference for editing pattern data. The selected
reference group will also be displayed at the top of the pattern data edit screen in
timing display, or at the left of the screen in table display. Figure 3-10 shows an
example in which DATAQO has been set to be the reference group.
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Reference Group

+

DATABO
DATATG
DATABY
DATAGE
DATAB?
DATABG
DATABS
DATABS
DATAB3
DATABZ
DATAO1
DATAGD

Figure 3-10: Reference group setting (timing display)

Operation. Set the reference group

Bottom button Popup menu Side button
Settings Select reference group OK
Select the group to be used as the reference. OK

Unselect Reference Group  Clears the reference setting for the group set 8&tlect reference group

Operation. Clear the reference group

Bottom button Popup menu Side button

Settings Unselect reference group OK

Select Memory Size  Sets the pattern data memory size. The size can be set to a value in the range 64
to 65536. In some cases the memory size setting is changed by operations that
change the block length. Items that exceed the memory size due to editing
operations are either ignored or discarded.

Operation. Set the memory size

Bottom button Popup menu Side button
Settings Set memory size OK
Set the number of points. OK
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Select Arrow Key
Function  and right arrow buttons for timing display, and the up and down arrow buttons

3-20

Defines the actions of the arrow buttons. The term arrow button, refers to the left

for table and binary display. Arrow button actions include those associated with
cursor movement and those associated with editing operations. Also note that the
arrow button action is sometimes changed automatically bigxeeute Action

functions described on page 3-28. Figure 3-11 shows an action display within the
timing display

Arrow Button Action

DATAB3
DATAB2
DATAG1
DATABD

= Fill count up pattern (step 1) - == Move cursor to prev/next point

Execute & Enhanced Make
Action Action | Sequence

File Settings Block

Undo

Figure 3-11: Arrow button action display (timing display)

Operation. Set the arrow button action

Bottom button Popup menu Side button
Settings Select arrow key function OK
Select the arrow button action. OK

Popup Menu. Use the general purpose knob to select one of the following actions

from the displayed popup menu. Items that currently cannot be used are dimmed
as shown in Figure 3-12.
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Figure 3-12: Arrow button operation menu

Table 3-5: Arrow button functions

Arrow button
functionality

Selection item

Description

Cursor Move cursor to prev/next index Moves the cursor to the immediately preceding or inmediately
movement following data point.

Move cursor to prev/next block Moves the cursor to the start of the block immediately preceding
or immediately following the block where the cursor is currently
located.

Move cursor to prev/next edge in selected Moves the cursor to the next place in the currently selected group

group where the data value changes. This function cannot be used if
multiple groups are selected.

Move cursor to prev/next edge in reference Moves the cursor to the next place where the data value changes

group in the reference group set by the Select reference group item in
the Settings menu.

Cursor move- Shift region left/right (add zero) The data in the edit area is shifted left (or up) or right (or down)
ment associated | (Timing display only) one point at a time. See the descriptions of the Execute Action
with editing op- | Shift region up/down (add zero) menu Shift region left/right (add zero) and Shift region up/down
erations (Table and binary display only) (add zero) items.

Shift region left/right (Timing display only)
Shift region up/down (Table and binary display
only)

Except for the data point at the end of the editing area, the data in
the editing area is shifted left (or up) or right (or down) by 1 point
at a time. See the descriptions of the Execute Action menu Shift
region left/right and Shift region up/down items.

Rotate region left/right (Timing display only)
Rotate region up/down (Table and binary
display only)

The data in the editing area is rotated left (or up) or right (or down)
by 1 point at a time. See the descriptions of the Execute Action
menu Rotate region left/right and Rotate region up/down items.
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3-22

Setting Pattern Data
Display Format

Sets the pattern data display format. The display format is selected from the
following options.

®  Timing display

®  Table display

®m  Binary display

Table 3-6 present descriptions and examples of the pattern data display formats.

Operation. Set the pattern data display format

Bottom button Popup menu Side button
Settings Select from the following items. OK

Set view type to timing

Set view type to table

Set view type to binary
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Table 3-6: Pattern data display format

Display format setting item Description

Set view type to timing Sets the pattern data display method to the timing
format. Hexadecimal editing is possible if groups are
defined.

Set view type to table Sets the pattern data display method to the table format.
Hexadecimal editing is possible if groups are defined.

Set view type to binary Sets the pattern data display method to the binary format.

= =3
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Block Menu

The block menu is used to define packets of data called blocks and the cursor
movement with respect to those blocks. The items to be set are selected from a
popup list using the general purpose knob.

Figure 3-13: Block popup menu

Block Relative Cursor Movement. Moves the cursor relative to the current block.
Table 3-7 provides a description for each item in the Block popup menu.

Table 3-7: Block relative cursor movement

Select item Description

Move to block start Moves the cursor to the start of the block in which the cursor is
currently located.

Move to block end Moves the cursor to the end of the block in which the cursor is
currently located.

Move to next block Moves the cursor to the start of the block following the block in
which the cursor is currently located.

Move to previous block Moves the cursor to the start of the block preceding the block
in which the cursor is currently located.

Move to block (any) Moves the cursor to the start of a block selected from a list of
blocks in a popup menu.
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Current Cursor Position

—— Move to Block End

Block 1 Block 2

Block 3 | ————

Move to Previous Block Move to Block Start

Figure 3-14: Block relative cursor movement

L Move to Next Block

Move to Block (Any)

Operation. Block Relative Cursor Movement

Block n —_——
A

Bottom button

Popup menu

Side button

Block

Move to block start
Move to block end
Move to next block

Move to block (any)

Select from the following items.

Move to previous block

OK

Select the block to move to.
(Move to block (any) only)

OK

Add Block Delimiter Here  Sets a block delimiter at the current cursor position. The delimiter point becomes
the starting point of the next new block. The block delimiter is marked on the

point scale.

NOTE. A block delimiter cannot be set at a point that is not at least 64 points
away from both the start and the end of the block in which the delimiter is being

set.
\ Current Cursor Position \
Before Block 1 Block 3 \
Division [ 64 Points or Over —>—— 64 Points or Over —>
After
Division | Block 1 Block 2 | Block 3 |

Set a Block Delimiter

Figure 3-15: Divide a block
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Operation. Divide a block

Bottom button Popup menu Side button

Move the knob icon to the Cursor window in the upper left of the screen.

Move the cursor to the location where the block delimiter is to be placed.

Block Select Add block delimiter here. OK
Clear String
Input a block name. OK

Delete Current Block  Deletes the block delimiter between the current block and the preceding block to
Delimiter = combine the block with the immediately preceding block.

NOTE. To delete the block delimiter, at least one block must exist before the
current block.

Current Cursor Position \

:

Before
Combination Block 1 Block 2 Block 3
Delete a Block Delimiter
Combinzﬁ\t?oer: | Block 1 Block 3
Figure 3-16: Combine blocks
Operation. Combine blocks
Bottom button Popup menu Side button

Move the knob icon to the Cursor window in the upper left of the screen.

Move the cursor to the block whose block delimiter is to be deleted.

Block Select Delete current block delimiter. OK
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Rename Current Block  Changes the name of the block at the current cursor position.

Operation. Change a block name

Bottom button Popup menu Side button

Move the knob icon to the Cursor window in the upper left of the screen.

Move the cursor to the block whose name is to be changed.

Block Select Rename current block. OK
Clear String
Enter the new block name. OK

Resize Current Block  Changes the size of the block at the current cursor position. The size of other
blocks is not changed; the memory size is changed.

When increasing the size of the current block, only set a size that does not cause
the total number of points to exceed the maximum memory size. Zero data
corresponding to the increase in size is added at the end of the block.

When decreasing the size of the current block, data is deleted from the end of the
block.

Note that the range of allowable block sizes starts at a minimum size of 64
points.

NOTE. Changes to the block size cannot be reversed witbride operation.

\ Current Cursor Position \

Before Change a | Block 1 | Block 2 | Sook3 |
Block Size
After Change a
Block Size L Block 1 Block 2 Block3 |

64 Points or Over

Figure 3-17: Change a block size
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Operation. Change a block size

Bottom button Popup menu Side button

Move the knob icon to the Cursor window in the upper left of the screen.

Move the cursor to the block whose size is to be changed.

Block Select Resize current block. OK

Enter the new block size. OK

Execute Action Menu

The Execute Actionmenu sets up a variety of editing operations. The editing
operation is selected from tiAetion Menu (a popup menu, see Figure 3-18)
using the general purpose knob. The editing operation is applied to the editing
object area when the front pa&XECUTE button is pressed.

Action Menu

cut
Copy
Pagta - insard
Pagte - renipce

Set data to high
Set data to low
Insert high data
Insert low data
Invert data
Mirror vertical
Mirtor horizontal
Magnify

e

Mumeric input

Push OK [or Cancel|

Figure 3-18: Action popup menu

The area of the pattern data that will be the object of the edit may consist of the
range enclosed by the area cursor, and may consist of the area following the
cursor, depending on the selected editing operation.
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Cursor Value Point Cursor

Editing Area Cursor

Block Namie FUBK1 Toff 74  Size] 128 Resolution 20,000
= cursor [JIIEE 000.000 Nns A 900.000 ns I
;

Knob lcon ——=> U 60 1200.000 ns

+ A 1@

DATAT
DATA10
DATABY
DATAGS
DATAB?
DATABE

DATAB4 | 1

DATAG2 | 1/

DATAGT | 1/ RN

DATAGO | 1/

Mark 4}
i}

4@

DATABS 1 .

I
— T F-F F-l
= '

T

Figure 3-19: Editing area range

«—— Width Value ———

The location or range that the editing operation applies to is set as follows:

m  Point Position Input. The range is determined by tW\édth value. To set the
width value, move the knob icon to tiédth value display by pressing the
front panelCURSOR button. Then enter the value with the general purpose
knob or the numeric keys.

To set the position move the knob icon next toGhesor position display
by pressing the front pan€JURSOR button. Then enter the value with the
general purpose knob or the numeric keys.

= Group/bit Input. The groups or bits to be included in the range are set using
the Set scopédtem in theExecute Actionmenu.

Bottom button Popup menu Side button
Execute Action Select Set scope. OK
Determine the scope. OK
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3-30

Set Scope

When changing the groups or bits in the editing range, the buttons used will
differ depending on the display format. Use the up and down arrow buttons
for timing display format, and use the left and right arrow buttons for table
and binary display formats.

m  Editing Operation. Use the following editing procedure when the area
enclosed by the editing area cursor is the object of the editing operation.

Bottom button Popup menu Side button

Execute Action Select the editing operation. OK

Set the value of the Cursor item at the upper left of the screen.

Set the value of the Width item at the upper left of the screen.

Set the groups/bit.

EXECUTE

Use the following editing procedure when the area following the cursor is
the object of the editing operation.

Bottom button Popup menu Side button

Execute Action Select the editing operation. OK

Determine the value of the Cursor item at the upper left of the screen.

Determine the group/bit.

EXECUTE

NOTE. Pressing th€ LEAR MENU button clears the selected editing operation.

Sets the range of groups or bits that will be the object of an editing operation
executed by theXECUTE button.

The meaning of a scope element differs depending on the pattern data display
format. For the timing and table display format, a element group is a single
scope element. For the binary display format a single bit is a single scope
element. Therefore in timing and table display, the number of bits that will be
edited may change depending on which groups are within the selected range,
even though the scope does not change as it is moved.
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Operation. Set the scope

Bottom button Popup menu Side button
Execute Action Select Set scope. OK

Set the number of scope elements using the OK

knob.

Cut  The cursor becomes the area cursor. The data in the editing range is deleted, and
data is filled in at the end of memory in an amount equal to the amount of data
deleted. The filled data (the tail) is set to 0. Note that the deleted data is inserted
in the paste buffer and can be used as paste data.

’47 Area Cursor ﬂ Tail
Before |||||||| ||||||i

Execution

After I | I | I |
Execution

Figure 3-20: Cut

Copy The cursor becomes the area cursor. The data in the editing range is copied to the
paste buffer. The pattern data itself is not affected.

Paste-insert  Inserts the data in the paste buffer at the current cursor position. The data after
the cursor is moved to the rear by the length of the pasted data. After the data is
moved, data that exceeds the set memory size is lost.

Cursor
Before I_l I_I |_| |_I
Execution ‘

Ater I‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll_ll_l‘_‘ I_
Execution
Li Paste Buffer Data —»‘

Figure 3-21: Paste - insert
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Paste-replace  Writes the data in the paste buffer over the data starting at the current cursor
position.

Cursor
e | L T
Execution

After ||||||||||||||||||||||||
Execution
[«— Paste Buffer Data 44

Figure 3-22: Paste - replace

Set Data To High  The cursor becomes the area cursor. All the data bits in the editing area are set to 1.

o LI T
Execution
|

After
Execution J |—
Li Editing Area 44

Figure 3-23: Set data to high

For example, this operation will set the value of a 3-bit group data item to 7H
(hexadecimal).

SetDataToLow  The cursor becomes the area cursor. All the data bits in the editing area are set to
0.

Before I_l I_l |_| l_l
Execution
After

Execution
Li Editing Area 44

Figure 3-24: Set data to low
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Insert High Data  The cursor becomes the area cursor. The data following the cursor is moved to
the rear by the amount specified for the editing area and the data in the editing

area is set to 1.

S LU
Execution
\

tion LML
Execution
L— Editing Area —4

Figure 3-25: Insert high data

Insert Low Data  The cursor becomes the area cursor. The data following the cursor is moved to
the rear by the amount specified for the editing area and the data in the editing

area is set to 0.
G R B
Execution

s _ Eppinliy
Execution
L— Editing Area44

Figure 3-26: Insert low data

Invert Data  The cursor becomes the area cursor. The data in the editing area is inverted, i.e. 0
becomes 1, and 1 becomes 0.

Before _,_\_I_\_,_I | |
Execution
\ \
After
Execution _,_\_,_|_,_\_, |_, |_
Li Editing Area 44

Figure 3-27: Invert data
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For example, this operation will set the value of a 3-bit group whose original
value was 4H (hexadecimal) to 3H.

Original data: 100 (binary) (= 4H)
Inverted data: 011 (binary) (= 3H)

Mirror Vertical  The function described here is for timing display format. The cursor becomes the
area cursor. The area specified as the editing area is reordered in the group/bit
direction in a mirror-image manner. This editing operation operates on bit units
regardless of any group definitions. In display formats other than timing display
(i.e., table and binary), the reordering is performed in the point direction.

Before Execution

DATA02‘||||||||||||

DATAO1 ‘ [ | | | [ |

o _| 11 L
F— Editing Area —%

After Execution

oAtz || L] || |_
oo | L LT L

|
DATA00 ‘ I | I | I | I | I | I |
F— Editing Area 4%

Figure 3-28: Mirror vertical
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Mirror Horizontal ~ This function is for timing display format. The cursor becomes the area cursor.
The area specified as the editing area is reordered in the point direction in a
mirror-image manner. In display formats other than timing display (i.e., table and
binary), the reordering is performed in the group/bit direction.

e LT LT 1
Execution

won | LI LI
Execution
L— Editing Area —4

Figure 3-29: Mirror horizontal

Magnify  The cursor becomes the area cursor. The data in the area specified as the editing
area is magnified in the direction of the time axis. This function has one
parameter, the magnification factddgg Factor). This can be set to any integer
from 2 to 100.

For example, iMag Factor is 2, then magnifying a data range with the data
0101 would give the data 00110011. This editing operation repeats each data
item the number of times specified by tlag Factor parameter.

The data following the edit area is moved to the rear from the editing area by the
amount of the data increased due to the magnification. The data in the tail that
exceeds the memory size is lost.

Execution

‘ |
Excouion N A S B O
L— Editing Area —4

Figure 3-30: Magnify

Numeric Input  The cursor switches to the point cursor, and the input position is indicated on the
display. Data can then be changed by input of numeric values. As data is input,
existing data at the input position is overwritten.

After selectingNumeric input from theAction Menu, step is set using the
Points/Steppopup window. A 'step’ is the number of points that are set for each
number that is input.
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3-36

Then, theEXECUTE button is pressed to start input. Front panel keys are then
pressed to set the required data values. The kind of input that is possible differs
according to the display format, as shown in Table 3-8.

Table 3-8: Numeric input differences

Numeric input
Display method Input position type
Timing Display of that group data value is selected. Hexadecimal
Table Data at the object position is displayed highlighted Hexadecimal
(bright).
Binary Data at the object position is displayed highlighted Binary
(bright).

Note that depending on how many bits there are in the group at which the input
is currently directed, it is sometimes not possible to input the full range of
hexadecimal digits. For instance, if the group is only three bits wide, it is not
possible to input a digit larger than 7.

Input of each data value finishes, and the data is set, when the number of input
digits is sufficient to set all the bits in the group. There is no need to press the
enter button.

When the scope is only one group deep (or one bit deep for binary format), the
cursor moves along the data by the number of points in a step for each input
operation. The next input operation will then set the data at the new cursor
position for the same group.

However, when the scope is more than one group deep (or more than one bit
deep for binary format), the cursor does not immediately move. Instead, the next
input action will be directed at the next group down (or to the right). Only when
input to the last group in the scope is complete does the cursor move along the
data.

Operation. Actions for performing numeric input

Bottom button Popup menu Side button Front panel button

Enhanced Action | Numeric input OK

Set the Points/Step using the general purpose knob.
OK EXECUTE

Input data using numeric keys.
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Shifting  The DG2020A provides several methods for the shifting of data in timing, table,
or binary display.

Timing. In timing display you can shift data using any one of the following:
m  Shift left (add zero)

m  Shift right (add zero)

m  Shift left

®m  Shift right

The cursor becomes the area cursor. The data inside the editing area is shifted
one point to the left or right. Data that overflows the edit area is lost. If you
select any one of the add zero selections, zeros are added at the right or left. If
you select shifting without adding zeros, values added at the right or left are
equal to the right or left-most values for each bit in the edit area when shifting
started.

Figures 3-31, 3-32, 3-33, and 3-34 illustrate the different shifting selections for
timing.

i I I I O )
Data 0 Added
<—— Moved Left by 1 Point

Exec'lj\tfit;: J |_| |_| |_| |_| U_|—
L— Editing Area 44

Figure 3-31: Shift left (add zero)

sein— L U U U U UL
Data 0 Added
Moved Right by 1 Point ——

Execafil(?r: _,_l_l |_| |_| |_| |_| |—
Li Editing Area —4

Figure 3-32: Shift right (add zero)
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ion L L[ 1
Execution
~—— Moved Left by 1 Point Hold the Level of

After ,_| the Right Edge
Execution

F Editing Area *4

Figure 3-33: Shift left

Before execution | |_|

Moved right by 1 point — ‘

= Hold the level of the left edge

L

«—— Editing area ——»

After execution

Figure 3-34: Shift right

If a shifting operations selected when thgelect arrow key functionitem is
selected in th&ettingsmenu, data can be shifted to the left or right with the
arrow buttons.

Table and Binary. In the table and binary displays you can shift data using any of
the following:

m  Shift up (add zero)

®m  Shift down (add zero)
m  Shift up

m  Shift down

The cursor becomes the area cursor. The data inside the editing area is shifted
one point up or down. Data that overflows the edit area is lost. If you select any
one of the add zero selections, zeros are added to the top or bottom. If you select
shifting without adding zeros, values added at the top or bottom are equal to the
top or bottom-most values for each bit in the edit area when shifting started.

If a shifting operation is selected when Belect arrow key functionitem is
selected in th&ettingsmenu, data can be shifted up or down with the arrow
buttons.
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Rotating The DG2020A provides several methods for rotating data in timing, hexadeci-
mal, or binary display.
Timing. In timing display you can rotate data using any one of the following:
®m  Rotate left
®m  Rotate right

The cursor becomes the area cursor. The data inside the editing area is rotated
one point to the left or right. Data that overflows the editing area cycles around

and is added at the left or right of the edit area. Figures 3-35 and 3-36 illustrate
the different rotating selections for timing.

eiion — LT
Execution
Rotate Left by 1 Point D ‘
Execution
Li Editing Area—#

Figure 3-35: Rotate left

e Uy
Execution
‘ " Rotate Right by 1 Point
After Illlllllllllllllllll
Execution
L— Editing Area—#

Figure 3-36: Rotate right

If Rotate region left/right is selected when tHgelect arrow key functionitem
is selected in th&ettingsmenu, data can be rotated to the left or right with the
arrow buttons.
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Creating Standard Pattern

3-40

Data

Table and Binary. In the table and binary displays you can rotate data using any of
the following:

®  Rotate up
m  Rotate down

The cursor becomes the area cursor. The data inside the editing area is rotated by
one point up or down. Data that overflows the editing area cycles around and is
added to the top or bottom of the edit area.

If Rotate region up/downis selected when tHgelect arrow key functionitem
is selected in th8ettingsmenu, data can be rotated to the up or down with the
arrow buttons.

Table 3-9 and Figure 3-37 present descriptions and examples of the standard
pattern data.

Table 3-9: Standard pattern data descriptions

Standard pattern data Description

Binary up counter Creates a binary up counter data pattern. The cursor becomes
the area cursor. The number of bits in the counter is the total
number of bits in the group set up with the Set scope item in
the Execute Action menu. When Binary up counter is selected,
the instrument asks for the Points/Step value. This value sets
the number of data points per counter step. When the counter
reaches its maximum value, the value returns to 0 and it
repeats the count-up operation.

Binary down counter The use is the same as Binary up counter. The action is the
same except that a binary down counter is created., and when
the counter reaches 0, the value returns to its maximum value
and it repeats the count-down operation.

Johnson counter Creates a Johnson counter data pattern. When this menu item
is selected, the instrument asks for the Points/Step value. This
value sets the number of data points per counter step.

Graycode counter Creates a Gray code counter data pattern. When this menu
item is selected, the instrument asks for the Points/Step value.
This value sets the number of data points per counter step.
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Binary up counter Binary down counter

—

My Oy Oy DO e,y Yy Y ey B

Johnson counter Graycode counter

Figure 3-37: Standard pattern data

Operation. Creating the standard pattern data

Bottom button Popup menu Side button
Set the editing range in the point direction.

Set the editing range in the group/bit direction.

Execute Action Select from the following items. OK
Binary up counter
Binary down counter
Johnson counter
Graycode counter
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Enhanced Action Menu

TheEnhanced Actionmenu uses special editing functions. Widinis selected
from theRegionside menu the whole area is edited, and vér@ered is
selected from th&egionside menuFrom andSizeparameters can be specified.

Clock Pattern  Generates a clock pattern. The edit object can be any bit. Figure 3-38 shows the
creation of a clock pattern enclosed in a frame and the generation of the pattern
in the target bit.

Clock Pattern Example

|«—— High Data : 20 Points ——>

Start : Low

Low Data : 10 Points

Dest Bit : DATA10  Region : Entered

Points ——>

L — || |

| Size : 100

From: 0

Figure 3-38: Creating the clock pattern
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Popup Menu.

Figure 3-39: Clock pattern popup menu

Table 3-10 describes the parameter items.

Table 3-10: Parameter items

Parameter item

Function

Low Data

The length (number of points) of the data 0 part of the clock pulse.
The maximum is 100 points.

High Data

The length (number of points) of the data 1 part of the clock pulse.
The maximum is 100 points.

Dest Bit

The bit in which to write the pattern.

From

When Entered was selected in the Region side menu item,
specifies the first point in the bit from which the pattern is written.

Size

When Entered was selected as the Region side menu item,
specifies the length (number of points) of the clock pattern.

Side Menu

Menu item

Function

Start

Determines the state at pulse start. When Low is selected, the
value will be 0. When High is selected, the value will be 1.

Region

The values All and Entered can be set. When All is selected,
all of the Dest Bit memory is filled with the pattern. When
Entered is selected, the pattern is written to the area specified
by the From and Size parameters.
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Operation. Generate a clock pattern

Bottom button Popup menu Side button
Enhanced Action Clock Pattern OK

Region (Select All or
Entered.)

Start (Select Low or
High.)

Set the parameters in the popup menu. (Low Data, High Data, Dest Bit, From, Size)
| OK

Shift Register Generator  Sets up the configuration for the pseudo random pulse generator that uses a shift
register.

The shift register pseudo random pulse generator consists of a register with
between 1 and 32 bits and a feedback loop. This feedback loop takes the value
that is shifted out of the register, performs the exclusive OR with one or more
bits within the register, and places the result in the first bit of the register. The
position at which an exclusive OR is set is called a tap, and certain tap configura-
tions produce series that are the longest possible. The data generated by such a
configuration is called an M-series. If the number of stages in the shift register is
n, then an M-series pseudo random signal will have a length-bf 2

Create a simple register and tap setup as follows:
®  Register length: 3

m  Register value: 101

m  Set the tap with thBlaximum Length Taps item.

Figure 3-40 shows the output for the above settings.

Register Length

1 0 1 Output  [=—— One Period ——>
L L L

101110010

el

Figure 3-40: Register value and tap setting example
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Popup Menu.

L Set register "1’
~. Set register '0°
= Toggle TAP

Figure 3-41: Shift register generator popup menu

Table 3-11 describes the parameter items.

Table 3-11: Shift register generator parameters

Parameter

Function

Register diagram

Use the 0 and 1 numeric keys to set the register’s initial value.
Use the "~ button to toggle taps.

Register Length

Sets the register length. The register length can be set to a
value between 1 and 32.

Points/Step

The number of data points set for each shift of the register.

Dest Bit

The bit to which the pattern is written

From

When Entered was selected in the Region side menu item,
specifies the first point from which the pattern is written.

Size

When Entered was selected in the Region side menu item,
specifies the number of points into which the pattern is written.
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Side Menu

ltem Function

Set All Registers Sets the value of all the register bits to 1.

Maximum Length Tap Sets the taps to positions such that the output becomes a tap
M-series for the current register length. There are multiple tap
combinations for M-series bit series. Each time the Maximum
Length Tap button is pressed, the tap combination changes.

Region The values All and Entered can be set. When All is selected,
all of the Dest Bit memory is filled with the pseudorandom
pulse pattern. When Entered is selected, the pattern is written
to the area specified by the From and Size parameters.

Operation. Set the register value input and taps

Bottom button Popup menu Side button
Enhanced Action | Shift Register Generator OK
Region (Select All or
Entered.)

Set the parameters in the popup menu.
(Register Length, Points/Step, Dest Bit, From, Size)

Use the general purpose knob to select bits for setting in the register.

Set the value of a bit in the register with the 0 and 1 numeric keys.

” »

Set the tap on/off state for a bit using the ”-” numeric key.

OK
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Logical Operation  Performs a logical operation between pattern data in two (source) bits, and
replaces the data in a destination bit with the result. Figure 3-42 shows an
example of a logical operation where €D operator was selected.

Ope_ration :AND Write the result of the logical AND of the
Region : Entered Src 1 Bit and the Src 2 Bit to the Dest Bit.
Points —>

0 50 100
|
I
|

st | T L LT
Src 2 Bit: _,—\—,—\j
DATAO1 ‘
AN ]
< Size : 100 =
From: 0

F

Figure 3-42: Logical operation example (AND)

Popup Menu.

Figure 3-43: Logical operation popup menu

Table 3-12 describes the parameter items.
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Table 3-12: Logical operation parameters

Parameter Function

Src 1 Bit Specifies a bit that will be used as an operand to the operation.

Src 2 Bit Specifies the other bit that will be used as the other operand to the
operation.

Operation Specifies the type of the operation.
Selection Item Description
AND Logical AND
OR Logical OR
NAND Logical NAND
NOR Logical NOR
EXOR Logical exclusive OR
EXNOR Logical exclusive NOR

Dest Bit The bit to which the result pattern is written

From When Entered was selected in the Region side menu item, specifies
the first point in the bit from which the pattern is written.

Size When Entered was selected in the Region side menu item, specifies
the number of points in the bit in which the pattern is written. The
Maximum 9999 points can be entered. Entering 0 causes to quit the
popup menu.

Operation. Apply a logical operation to two data items

Bottom button Popup menu Side button
Enhanced Action | Logical Operation OK
Region (Select All or
Entered.)
Set the parameters in the popup menu.
(Src 1 Bit, Src 2 Bit, Operation, Dest Bit, From, Size)
| OK
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Bit Operation = Copies or moves data between bits in the specified area.

Popup Menu.

Figure 3-44: Bit operation popup menu

Table 3-13 describes the parameter items.

Table 3-13: Bit operation parameters

Parameter

Function

Src Bit

Specifies the source data for the operation.

Operation

Specifies the type of the operation.

Selection item Description

Copy Copies the data, overwriting the destination
data.

Exchange Exchanges the data in the source and

destination bits.

Invert copy Copies the data. However, logically inverts the
data before overwriting the destination data.

Dest Bit

The bit to which the pattern is written.

From

When Entered was selected in the Region side menu item, specifies
the first point in the bit from which the pattern is written.

Size

When Entered was selected in the Region side menu item, specifies
the number of points in the bit in which the pattern is written. The
Maximum 9999 points can be entered. Entering 0 causes to quit the
popup menu.
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3-50

Serial Code Converter

Operation. Move or copy pattern data

Bottom button Popup menu Side button
Enhanced Action | Bit Operation OK
Region (Select All or
Entered.)
Set the parameters in the popup menu.
(Src Bit, Operation, Dest Bit, From, Size)
| oK

Converts data in the source by writing specified output data to the destination as
one of a set patterns is found in the source data.

Refer toConversion Table Examples page C-6 for examples of how to
convert pattern data to different format.

Popup Menu. The menu for setting the bit and area that will be the code conver-
sion source data, and the bit and area where the result of the code conversion will
be written is displayed using the following operation. (See Figure 3-45.) Select
the item with the up and down arrow buttons, and use the general purpose knob
and the numeric keys to set the parameter value.

Bottom button

Popup menu

Side button

Enhanced Action

Serial Code Converter

OK

Figure 3-45: Serial code converter menu

Table 3-14 describes the parameter items.
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Table 3-14: Serial code converter parameters

Parameter Function

Src Bit Specifies the bit from which the source data will be read.

Src Start Specifies the point from which reading the source data will begin.
Src Size Specifies the number of points of source data that will be read.

Dest Bit Specifies the bit into which the converted data will be written.

Dest Start Specifies the point from which converted data will be written.

Dest Size Specifies the number of points of converted data that will be written.

Pressing th©K side button starts the conversion.

Side Menu

Menu item Function

Load Table Datal | Reads in a code conversion table from mass memory. The file will be
an ASCII file with the extension .TBL. The operation is identical to that
for Load Data & Setup from the File menu.

Save Table Data Writes a code conversion table to mass memory. The file must be an
ASCII file with the extension .TBL. The operation is identical to that
for Save Data & Setup from the File menu.

Edit Table Data Edits a code conversion table. This is explained below.

Code Conversion Table Editing. Figure 3-46 shows thedit Code Table menu,

which is displayed when tHedit Table Data side menu item is selected. The
SOURCE CONDITION section of this table defines the templates used for
pattern matching. The instrument compares these templates with data sequences
in the source data to find matching patterns.

NOTE. The data code conversion table files are arranged in essentially the same
manner as displayed on the table editing screen. In these files a comma is used
to delimit fields, and CR+LF to delimit lines. No spaces appear in the file.

Pattern matching is performed in order starting at the top of the table. Pattern
matching is more reliable if templates with more bits (longer templates) appear
towards the top of the table.

The matching process moves along the input data as follows. The current
position is set to the start point, and the table is used to find a match for the data
at that position. When a match is found, the output code for that template is
written to the destination. The current position is then moved on by the width of
the pattern in th€URRENT column. The process then repeats.
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This continues until the destination is full. If the end of the input data is reached
before the destination is full, the current position returns to the start point in the
source data.

QIRZR

L Set '1° & 5et 0" = Ingore

Figure 3-46: Edit code table menu

Table 3-15 describes the parameter items irfetlieCode Table menu.

Refer toConversion Table Examples page C-6 for examples of how to
convert pattern data to different format.

Table 3-15: Edit code table parameters

Parameter Function

PAST For the template to match, the data in the source immediately behind
the current position (i.e. data that has already been read) must match
this pattern.

CURRENT For the template to match, the data in the source at the current

position must match this pattern.

NEXT For the template to match, the data in the source at a position ahead
of the current position by the width of the pattern in the CURRENT
column must match this pattern.

PAST OUTPUT For the template to match, the data at the end of the destination (i.e.
most recently written data) must match this pattern.

OUTPUT CODE When the whole template matches, the data specified in this column
is written to the destination.
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Sub Menu

ltem Function

Insert Empty Line | Inserts an empty line before the line currently indicated by the block
cursor.

Delete Line Deletes the line currently indicated by the block cursor.

Delete All Lines Deletes all lines in the table.

NOTE. The maximum size of the table data is 1024 lines.

Operation. The procedure for editing a code conversion table is as follows:

The four arrow buttons are used to move the cursor. The general purpose knob
can also be used for cursor movement. ChERSOR button causes the general
purpose knob to switch between controlling vertical and horizontal movement.
Use these procedures to move the cursor to the target location and then use the
numeric keys to edit the data. Table 3-16 lists the roles of the numeric keys.

Table 3-16: Numeric key description

Numeric key Description
0 Sets the table data at the cursor to 0.
1 Sets the table data at the cursor to 1.

- Sets the table data at the cursor to the don’t-care state.

The delete key clears the table data in the area that contains the cursor.

Sometimes, data at positions other than the cursor position may be changed. For
example, pressing 0 or 1 near the center oStBEIRCE CONDITION''s

CURRENT field when the field is empty changes data from the start of that area
to the cursor position.
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Make Sequence Menu

Line number of the current
line pointer position

3-54

A sequence is a list of data pattern blocks and/or subsequence tasks. The
DG2020A executes sequences in the order listed. In the sequence table, repeat
count, trigger wait, event jump and calling subsequences are used, as well as
placing the blocked patterns in a order.

m A patterned data or subsequence can be defined in each line in the sequence
table.

B Aline can be repeated on output from 1 to 65536 times or infinitely.
®  Aline can wait trigger event for output.
m  Aline can be jumped to a specified line by the trigger of event signal.

Figure 3-47 shows an example of a sequence. In this example, two subsequences
SUB1 waiting trigger event, a blocked pattern data BK1 to be infinitely repeated
and jumped to the line 3 on event signal, and blocked pattern data BK4 are
defined.

Line pointer

Figure 3-47: Make sequence menu and a sequence example

NOTE. Enhanced columns in Figure 3-47 does not become effective unless the
run mode is not set to Enhanced. For enhanced mode, réRemtdlode Menu
on page 3-73.

As already stated, sequence can call subsequences. Each subsequence is
composed of blocked patterns with specified repeat count.
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Figure 3-48 shows an example of a subsequence. This subsequence is called by
the sequence shown in Figure 3-48.

Figure 3-48: Make sub-sequence menu and a subsequence example

NOTE. More than 2,048 lines can be input in the Sequence table. However, only
first 2,048 steps expanded in the sequence memory are effective and no error
message may not be displayed when executed. For detail about the number of
steps, refer t&&equence Memory Usage page 3-58.

Insert  Inserts a new sequence step at the position of the line pointer.

Operation. Insert a sequence step

Bottom button Popup menu Side button
Make Sequence

Move the cursor to the line where the step is to be inserted using the general purpose knob.

Insert
Select the block. OK
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Delete  Deletes the sequence step at the position of the line pointer.

Operation. Delete a sequence step

Bottom button Popup menu Side button

Make Sequence

Move the cursor to the line where the step is to be deleted using the general purpose knob.

Delete

Repeat Count  Sets the block repeat count for the step at the position of the line pointer.

Operation. Set the block repeat count for the step

Bottom button Popup menu Side button

Make Sequence

Move the cursor to the line where the repeat count is to be set using the general purpose knob.

Repeat Count
(set the repeat count)

Set Enhanced Control  Sets up the sequence control options that become valid when the instrument is in
enhanced mode. See tBehanceditem in theRun Mode menu of theSETUP
for the enhanced operation.

Sub Menu

ltem Function

Trig Wait When set to ON, data output stops when the specified sequence
position is reached and the instrument waits for a trigger input.

Event Jump When set to ON, if an event occurs during output of the specified line,
control jumps to the set line.

Jump to Specifies the jump destination (line number) for the Event Jump
function.

Repeat When Count is selected, that block is repeated the number of times
specified by the Repeat Count setting. When Infinite is selected, the
block is repeated indefinitely.
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Special

Creating and Editing
Subsequence

Limitations on Using

Subsequences

Deletes and registers sequences.

Sub Menu
Item Function
Delete All Deletes all sequences.
Make Simple Registers all currently-defined blocks in order as a sequence.
Sequence
Edit Sub- Creates or edits subsequence.
Sequence

You create and edit subsequences using the same procedures as for
sequences. Subsequences can only contain blocks and repeat count
commands.

Refer to Creating and Editing Subsequence described in the next
paragraph.

You can newly create a subsequence or edit existed a subsequence. Use the menu

items under th&dit Sub-Sequencemenu item.

ltem

Function

New

Creates a new subsequence. When you select New, the DG2020A
displays the Make sub-sequence popup menu and side menu items.
Use these menu items to create and edit a new subsequence.

Open

Opens a subsequence to be edited. When the Open is selected, the
popup menu for subsequence selection list brings up. Select a
subsequence from the list, then the Make Sub-Sequence popup menu
and the side menu including Insert, Delete, Repeat and OK appear.
Use these menu items to edit the subsequence.

Remove

Removes a subsequence. When the Remove is selected, the popup
menu for subsequence selection list brings up. Select a subsequence
to be removed.

Clear

Removes all existing subsequences.

The following list describes limitations on using subsequences:

Each line can contain only one data pattern block

m  Each line can be repeated up to 65,536 times

m  Each subsequence can contain up to 256 lines

B You can define up to 50 subsequences
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3-58

Sequence memory usage. Sequence memory controls the maximum number of
subsequence calls and their repeat counts that can be run. When you run a
sequence, the DG2020A compiles the sequence and subsequence lines into
internal codes that are stored in the sequence memory. The DG2020A then uses
the sequence memory code to output the block data. There is one internal code
item for each sequence line except for lines that contains a subsequence call.

For subsequence calls without a repeat count, the DG2020A compiles a number
of internal code items equal to the number of lines in the subsequence.

For subsequence calls with a repeat count, the DG2020A compiles a number of
internal code items equal to the repeat count for that subsequence call times the
number of lines in the subsequence. For example, if a sequence line has a
subsequence call with the repeat count of 25 and that subsequence has two lines,
the DG2020A generates 50 internal code items for that sequence line and stores
them in the sequence memory. This occurs for each subsequence call. The figure
below illustrates how the DG2020A compiles the sequence and subsequences
into the internal codes and stores them in the sequence memory.

Sequence and subsequence example Internal code image in
Suppose that the block pattern data: BK1, the sequence memory
BK2, BK3, BK5 and BK7 has been created

BK1 Repeat 3

in the pattern memory. BK7 Repeat 2
BK5 Repeat 3

Sequence: oo 25 times
BK1 6 BK7 Repeat 2
SUBS 25 Subsequence call BK5 Repeat 3
BK?2 1 Compile BK2 Repeat 1
SUBS 15 —— > | BK7 Repeat 2
BK3 4 BK5 Repeat 3 )
SUB8 5 coe 15 times
BK7 Repeat 2
BK5 Repeat 3
BK3 Repeat 4

Subsequence: SUB8 BK7 Repeat 2
BK7 5 BK.5. . Rrepeat 3 5 i
BK5 3 imes
BK7 Repeat 2

BK5 Repeat 3

Defining subsequence calls with large repeat counts can generate internal code
that consumes a large amount of sequence memory. This can result in insufficient
memory errors. The DG2020A does not check for sequence memory availability
errors. If you run a sequence and the DG2020A displays a memory error
message, reduce the number of subsequence calls, number of repeat counts
and/or number of lines in the subsequences.
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NOTE. The maximum step size of the sequence, including sequence and subse-
quences, is 2048.

Event Jump Function  In enhanced mode the sequence program can jump to the line number set in the
Event Jump field in response to an event input from the pod when the output
reaches the end of the block in the block field. This is called the event jump
function.

The event jump function can be applied to any line in the sequence program with
theMake SequencanenuSet Enhanced Control— Event Jump menu item.

In enhanced mode, after the block data for a sequence program for which the
event jump function has been set has finished outputting, the DG2020A
determines whether to perform an event jump.

The fact that an event request occurred is stored in a flip-flop in the pattern
control circuit when either a low level to high level transition occurs in the pod
event input, or the front pan8ITEP/EVENT button is pressed.

Then, when the end of the output of the block in a line for whickVieait

Jump item is set approaches, the DG2020A checks the state of that flip-flop,
activates the event jump operation, and clears the flip-flop. Keep it in mind that,
even in the trigger wait state and during the output of data for a block for which
theEvent Jump item was set to off, a rising edge in the signal applied to the

event input is seen as an event request, and causes the next event jump operation
to occur.

The event jump operation occurs even if the block pattern has not been output
for the number of repeats set in the sequence program. When an event jump
operation occurs, a positive TTL-level pulse 8 clocks wide is output from the
front panel event output connector 22 clocks before the block pattern switches.
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Event i i —
input |<— Event Reception Period for Block B Refer to Note Below

[
47 Clock Cycles + T4 54 clock cycles + Ty

Cock  MmM@m — —4a
Output |||||| ||||||||

22 clock cycles + To

|<—>
Event
Output
Ty 8 clock cycles T3

Data
Output Block A >< The nth Output of Block B >< Block C

n: A value between 1 and the value determined by the iteration count
T1: A delay time mainly determined by the pod

To: The event output delay time

T3: The delay time between clock output and data output

Figure 3-49: Event jump operation timing

Undo

Reverses editing operations performed on the data. Immediately after the Undo
function is used, executirigndo again executes the reversed editing operation.
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The bottom menu for thi 8 ETUP menu includes th&roup Assign, Pod
Assign, Level/Delay Pod Control, Run Mode, Trigger, andOscillator items.
This section describes these items. Table 3-17 lists the functionsSEThéP
menu items and the pages where their documentation appears.

Table 3-17: Setup menu functions

Bottom menu Side menu or popup menu Function Page
Group Assign Add Group Adding a group 3-65
Delete Group Deleting a group 3-66
Rename Renaming a group 3-67
Group Bit(s) Config Changing a group’s bit configuration 3-67
Reset All bits Assign Deleting a group definition 3-67
Pod Assign Assign Pod data assignment 3-68
Release Clearing a data assignment 3-69
Change Inhibit Control Setting the high-impedance control method 3-69
Level/Delay High Level Setting the pod output high level 3-70
(Only valid for the P3420.)
Low Level Setting the pod output low level 3-70
(Only valid for the P3420.)
Delay Setting the pod output delay 3-71
Z on Stop Setting the output impedance when output is 3-71
stopped
Pod Control Event Level Setting the event control input level 3-71
Inhibits Level Setting the inhibit control input level 3-72
POD A Event Controlling the event input signal for POD A 3-72
Run Mode Repeat Setting the run mode 3-73
Single 3-73
Step 3-74
Enhanced 3-74
Update Setting the data update method 3-75
Trigger Slope Setting the trigger slope 3-76
Level Setting the trigger level 3-76
Impedance Setting the trigger input impedance 3-77
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Table 3-17: Setup menu functions (Cont.)

Bottom menu Side menu or popup menu Function Page

Oscillator Source Setting the clock source 3-77
Int Frequency Setting the internal clock frequency 3-77
Ext Frequency Inputting an external clock frequency 3-78
PLL Setting up the PLL circuit 3-78
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CRT Display

This section describes ti=TUP menu screen. Figure 3-50 shows the menu.
Table 3-18 provides descriptions and page number references.

Screen displayed when a P3410 lode— ~Trigger Oscillator
TTL level output pod is used. Slope  Impedance Level Frequency ~PLL
| 1.4VERNI1H 1.000MHz & On)
Ext:

Channel Data [Group:Bit] High Low Delay Inhibit

Screen displayed when a P3420
variable output level pod is used.

Figure 3-50: SETUP menu
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Table 3-18: Setup menu CRT display

Screen

Reference | Function Page

1 Shows the signal generation mode (run mode). 3-73

2 Shows the trigger input settings (slope, impedance, and 3-76
level).

3 Shows the reference clock settings and the PLL circuit on/off | 3-76
state.

4 Shows the method selected for data output high-impedance | 3-69
control.

5 Shows the pod output delays. Delays can only be set for pod | 3-71
channels 08 to 11 for each pod.

6 Shows the high and low values of the output voltage. These | 3-70
voltages can be set to arbitrary values between -3 and 7 V
for the P3420 pod.

7 Shows the data bits and the group to which each data bit
belongs.

8 Shows the pod channel. The pods are labeled A through C,
and the channels are numbered 00 through 11.
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Group Assign Menu

This menu is used to define groups for data bits. Up to 36 groups can be defined.
The popup menu shown in Figure 3-51 displays a table of the currently defined
groups.

Data Bits ANEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
Group Number

o

Figure 3-51: Group assign popup menu

Add Group  Adds a new group. A new group cannot be added if there are already 36 groups
defined.

The bit structure of a group is defined by specifying the MSB and LSB of the
group. If the bit structure of a new group overlaps with that of an existing group,
the newly defined group takes precedence and the structure of the existing group
is automatically modified. Figure 3-52 shows an example of a bit structure
assignment.
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Current data bit assignments

Data Bits 32 28 24 12 08 04 00
HEREE NN HEEEEEEEEERER
[ [ Y N B O A B |
Group Number o 1 2 3 4 5 67 8 9 20 21 22 23 24 25 26 27 28 29
Data bit assignments for an added group
Data Bits

32 28 24 12 08 04 00
HNEEEEE | BN  EEEEEEEEEEEEE
MSB LSB

L |
Data bits in the added group

Figure 3-52: Bit structure assignment

Operation: Add a group

Bottom button Popup menu Side button
Group Assign Add Group
Input the name of the new group. OK

MSB
(Specify the MSB.)

LSB
(Specify the LSB.)

OK
OK

Delete Group  Deletes the group selected with the cursor. This function asks for confirmation
before actually deleting the group.

Operation: Delete a group

Bottom button Popup menu Side button
Group Assign Select the group to be deleted. Delete Group
OK
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Rename  Changes the name of the group selected with the cursor.

Operation: Rename a group

Bottom button Popup menu Side button
Group Assign Select the group whose name is to be changed. | Rename
Input a new name. OK

Group bit(s) Config  Changes the bit configuration of the group selected with the cursor. If the result
of the changed configuration overlaps an existing group, the newly defined group
takes precedence.

Operation: Change a group’s bit configuration

Bottom button Popup menu Side button

Group Assign Group Bit(s) Config

MSB
(Specify the MSB)

LSB
(Specify the LSB)

OK

Reset All bits Assign  Deletes the currently defined group definitions and returns the group settings to
the initial state. (See Appendix C.)

Operation: Delete a group definition

Bottom button Popup menu Side button
Group Assign Reset All bits
Assign
OK
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Pod Assign Menu

This menu is used to define which data bits are assigned to which channel. The
menu lists the data bits at the right and the pod channels at the left. (See Figure
3-53.) Use the general purpose knob to select data bits and the up and down
arrow buttons to select pod channels.

Output Channel List Data Bits List

Figure 3-53: Pod assign popup menu

NOTE. Note that the settings performed usingRPloel Assignmenu do not take
effect unless th@K button is pressed.

Assign  Assigns the selected data bit to the selected pod channel. The currently set value
is overwritten.

Operation: Assign pod data

Bottom button Popup menu Side button

Pod Assign

Select a data bit with the general purpose knob.

Select the channel to be assigned using the up and down arrow buttons.

Assign
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Release  Clears the data for the selected assignment.

Operation: Clear a data assignment

Bottom button Popup menu Side button

Pod Assign

Select the channel for which the data assignment is to be cleared using the up and down arrow
buttons.

Release

Change Inhibit Control ~ Sets the control method used to set output channels to the high-impedance state.
Table 3-19 shows the four high-impedance state control methods that can be
selected for each channel.

Table 3-19: Impedance state contol methods

Selection Item Description

OFF No high-impedance control (output is always enabled)

Internal Controlled by the channel 00 signal (high-impedance when high)

External Controlled by an external impedance control signal (high-impedance
when high)

Both Controlled by both the channel 00 and external impedance control
signals (high-impedance when either signal is high)

Since the channel 00 signal for each pod cannot control its own high-impedance
state, these channels must be set to e@fé&r or External. Figure 3-54 shows a
schematic overview of the high-impedance control circuit.

Data Output

CHO Internal o

Both

External Inhibit Input External O

Figure 3-54: High-impedance control circuit
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Level/Delay Menu

High Level (P3420 only)

Low Level (P3420 only)

3-70

Operation: Set the high-impedance control method

Bottom button Popup menu Side button

Pod Assign

Select the channel to be set up for high-impedance control with the up and down arrow buttons.

Channel Inhibit Con-
trol

Select one of Off, Internal, External, or Both.

OK

This menu sets the pod output voltage and delay, and whether or not output is
disabled in the output stopped state.

NOTE. Certain of these parameters cannot be changed for the P3410 (TTL level
output) pod. When that pod is being used the corresponding side menu items will
be dimmed so that the settings cannot be changed.

Determines the output voltage when the data value is 1. The difference between
the high level and low level voltages must be between 0.5 and 9 V. The
displayed voltages are the voltages when the outputs are open.

Operation: Set the pod output high level

Bottom button Popup menu Side button
Level/Delay High Level (the high
level setting)

Determines the output voltage when the data value is 0. The difference between
the low level and high level voltages must be between 0.5 and 9 V. The
displayed voltages are the voltages when the outputs are open.

Operation: Set the pod output low level

Bottom button Popup menu Side button
Level/Delay Low Level (the low
level setting)
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Delay  The delay in channels 08 to 11 in each pod can be adjusted. The delay can be set
in the range 0.0 to 20.0 ns in 0.1 ns steps.

Operation: Set the pod output delay

Bottom button Popup menu Side button

Level/Delay Delay
(the delay setting)

ZonStop  Sets whether all outputs should be set to the high-impedance state or whether
they should continue to output their current values when the output is stopped
with the START/STOP button. WhenZ on Stopis set toOn, the pod output is
set to the high-impedance state.

Operation: Set the output impedance when output is stopped

Bottom button Popup menu Side button
Level/Delay Z on Stop
(select On or Off)

Pod Control Menu

This menu sets the pod input control threshold level for the P3420. This level is
fixed at 1.4 V in the P3410 pod (the TTL pod). When multiple P3420 pods
(variable output level pods) are used, all of those pods are set to the same
threshold level.

Event Level  Sets the event control input threshold level. This level can be set in the range -5
to +5 V.

Operation: Set the event level

Bottom button Popup menu Side button

Pod Control Event Level
(Set the event level.)
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Inhibit Level

Pod A Event

3-72

Sets the inhibit control input threshold level. This level can be set in the range
-5Vto+5V.

Operation: Set the inhibit level

Bottom button Popup menu Side button

Pod Control Inhibit Level
(Set the inhibit level.)

Switches the enable/disable of the event input signal for POD A. Option 01
instruments also have tiROD B Eventmenu item, and Option 02 instruments
have thd?OD C Event menu item as well.

Operation: Control the event input signal for POD A

Bottom button Popup menu Side button

Pod Control POD A Event
(Select Enable or
Disable)
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Run Mode Menu

This menu sets the run mode used to output pattern data, and sets the pattern data
output update method used when data is changed.

Operation: Set the run mode

Bottom button Popup menu Side button

Run Mode Select the run mode
(Repeat, Single,
Step, or Enhanced)

Repeat  Pattern data is iteratively output. When no sequence is defined, all of the pattern
data is output iteratively as a single pattern as shown in Figure 3-55. If a
sequence is defined, the sequence ordering and r&egagt Coun) functions
are applied. The extended sequence functions (trigger input, event jump, etc.) are
ignored as shown in Figure 3-56.

patermn Dt output [ [1 [ [ [ UL LJU L ———
F— Pattern Data *—F— Pattern Data —{

Figure 3-55: Repeat mode pattern data output (when no sequence is defined)

Line No. | Block Repeat Count BKO BK1 | BK2 |

0 BKO 1 I | I | I | I | I | I_l
1 BK1 3
2 BK2 2 Fi Pattern Data 4%

1

LineNo. | 0

Sequence | g | k1| BK1| BKI | BK2 | BK2 | BKO | BK1 | BK1 | BK1| BK2 | BK2| ——

Output
F— Sequence —%

Figure 3-56: Repeat mode pattern data output (when a sequence is defined)

Single  Pattern data is output only once. Pattern data is output when a trigger input is
received. A trigger signal is received either when the front fg@BRICE
TRIGGER hbutton is pressed or when an external trigger signal is input to the
TRIGGER INPUT connector.
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Step

Enhanced

When no sequence is defined, all of the pattern data is output as a single
waveform as shown in Figure 3-57. If a sequence is defined, the sequence
ordering and repeaRgpeat Coun) functions are applied as shown in Figure
3-58. The extended sequence functions (trigger input, event jump, etc.) are
ignored.

Pattern Data Output I | I | I | I | I | I |

k; Pattern Data —4

Trigger Input J_l

Figure 3-57: Single mode pattern data output (when no sequence is defined)

Line no. Block Repeat Count BKO BK1 BK2 \
0 BKO 1 I | I | I | I | I | I |
1 BK1 3
2 BK2 2 F; Pattern Data *%
LineNo. | 0 | 1 | 2 |

Sequence Output | BKO | BK1 | BK1 | BK1 | BK2 | BK2 _—

Trigger Input Wait
~——— Sequence —4
Trigger Input J_l

Figure 3-58: Single mode pattern data output (when a sequence is defined)

Pattern data is output not according to the internal clock, but rather according to
a clock signal generated manually with SiEEP/EVENT button. Pattern data
is output using the method used by Repeatitem.

Pattern data is output as defined by the sequence. The extended sequence
functions (trigger input, event jump, etc.) are valid during this output. The
Repeat Countitem setting is used for sequences for which the repeat count is
not set tdnfinite . Figure 3-59 shows an example of an enhanced mode
sequence. Also refer to the description of HBEHT menuMake Sequencenenu
on page 3-54.
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. Repeat Trigger Input
Line No. Block Count (Trig Wait) Event Jump
0 BKO 1 On
1 BK1 Infinite 2
2 BK2 2
3 BK3 2 On
4 BK4 5 0
LineNo. | O | 1 | 2 | 3 4 [ o] 1
Sequence Output | BKO | BK1 | BK1 | BKi1 BK1 | BK2 | BK2 BK3 | BK3 | BK4 | BK4 BKO| BK1 | —
ﬂ } ‘ b | 4 }
\ \
| | Trigger input | | \
| | wait state ‘ ‘ |
Trigger Input J_l 1 |_| 1 |_|
| |
Jumptoline no.2 | Jump toline no. 0 |
i on an event input.
Event Input on an event mput.J—l p |—|

Figure 3-59: Enhanced mode sequence output

Update  Sets the update method for rewriting data to the output when pattern data, the
sequence, or other items are changed. Salgct or Manual.

Auto. Rewrites the output data with new data immediately at the point when any
change occurs to the pattern data. SRART/STOP button LED indicator
blinks rapidly during data update.

Manual. The output data is not immediately rewritten when the pattern data is
changed. When the displayed data and the output data diff START/STOP
button’s LED indicator blinks slowly. To rewrite the pattern data, stop data
output temporarily by pressing ti8S§ART/STOP button, and then restart output
by pressing th&TART/STOP button once again. Also note that changed pattern
data is also written when the run mode changes.

Operation: Set the data update method

Bottom button Popup menu Side button
Run Mode Update (Select Auto
or Manual.)
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Trigger Menu

Slope

Level

3-76

This menu sets the trigger settings. Figure 3-60 shows the setting selections.

Rising Edge——> ~<—— Falling Edge

Trigger Level <
Adjustment

>
Trigger Slope Selection

Figure 3-60: Trigger slope and level control

Sets whether a trigger is recognized on either a rising or falling edge of the signal
applied to the trigger input.

Positive: Rising edge
Negative: Falling edge

Operation: Set the trigger slope

Bottom button Popup menu Side button

Trigger Slope (Select Posi-
tive or Negative.)

Sets the threshold voltage for detecting a trigger. The value can be set from -5
to+5Vin 0.1V steps.
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Operation: Set the trigger level

Bottom button Popup menu Side button
Trigger Level (Set the trigger
level.)

Impedance  Sets the trigger input connection input impedance. An impedance of &ifRer
or 1KQ can be set.

Operation: Set the trigger input impedance

Bottom button Popup menu Side button
Trigger Impedance (Select
50Q or 1KQ.)

Oscillator Menu

Determines the reference clock (and clock rate) used when pattern data is output.

Source  Determines whether the internal oscillatiot | or an external input cloclEkt)
is used as the reference clock.

Operation: Set the clock source

Bottom button Popup menu Side button

Oscillator Source
(Select Int or Ext.)

Int Frequency  Sets the internal clock oscillator frequency. The frequency can be set in the range
100 mHz to 200 MHz. WheS8ourceis set tdnt, the time axis resolution used
for the display of pattern data will be the reciprocal of this setting.

Operation: Set the internal clock frequency

Bottom button Popup menu Side button
Oscillator Int Frequency
(Set the frequency.)
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Ext Frequency

PLL

Input a clock oscillator frequency in addition to the external clock input. The
frequency can be set in the range 100 mHz to 200 MHz. \Bberceis set to
Ext, the time axis resolution used for the display of pattern data will be the
reciprocal of this setting.

Operation: Input an external clock frequency

Bottom button Popup menu Side button
Oscillator Ext Frequency
(Set the frequency.)

Sets whether or not the PLL (phase locked loop) circuit is used for internal
oscillator frequency control. When this settin@is (PLL circuit used), the
instrument can provide a clock with a high frequency precision. \Wifierthe
instrument can provide a clock synchronized to an external trigger input. The off
state eliminates jitter due to differences in the relative timing of the clock and the
trigger signal.

Operation: Set up the PLL circuit

Bottom button Popup menu Side button
Oscillator PLL
(Select On or Off.)
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APPLICATION Menu

The APPLICATION menu is provided to group data pattern generation and
editing functions that meet the special requirements of a variety of application
areas. There are many practical applications which require the user to perform
complex operations if only general purpose functions are provided. However,
these operations can often be standardized for a given application area. This
menu allows such processing to be performed simply by calling standardized
processing procedures that have been provided in advance.

Although there are no items in this menu in the current version of the firmware,
Tektronix is planning to provide functions that support several application areas
in future versions of the DG2020A firmware. Tektronix will announce the details
of the DG2020A version upgrade service when the new firmware is available.
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The bottom menus for tH8TILITY menu includes th®ass Memory,
Display/Hardcopy, System Status andDiag items. When one of the bottom
menu items is selected the related base menu is displayed. Parameters are
selected using these base menus. Table 3-20 lists the functiondJdflth&Y
menu items and the pages where their descriptions appear.

Table 3-20: Menu functions

Bottom menu Base menu or side menu Function Page
Mass Memory Change Directory Changing the current directory 3-83
Make Directory Creating directories 3-83

Rename Changing a file or directory name 3-84

Copy or Copy Copying files 3-84

Delete Delete Deleting files 3-84

Delete All Deleting all files 3-84

Special Initialize Media Formatting a floppy disk 3-85

Catalog Order Setting the directory listing order 3-85

Lock Locking a file 3-85

Display/Hardcopy Display Clock Displaying the date and time 3-87
Brightness Adjusting the screen brightness 3-87

Dimmer Setting the dimmer 3-87

Hardcopy Format Setting the hard copy format 3-88

Port Output port setup 3-88

Clear Message Area Removing message displays 3-89

System Remote Port Remote port setup 3-89
GPIB Configure Setting the GPIB operating mode 3-90

Address Setting the GPIB address 3-90

Serial Baudrate Setting the serial interface parameters 3-91

Data Bits 3-91

Parity 3-91

Stop Bits 3-91

Handshake 3-91
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Table 3-20: Menu functions (Cont.)

Bottom menu Base menu or side menu Function Page
System Power up Pause Setting the power-on pause 3-91
Date/Time Setting the date and time 3-92
Reset to Factory Restoring the factory settings 3-92
Security Imimediate Deleting memory data 3-92
Status Displaying the status menu 3-93
Diag Diagnostics 3-93
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Mass Memory Menu

This menu is used to manipulate the floppy disk inserted in the instrument’s
floppy disk drive. This menu supports changing and creating directories, file
copying and deleting, and floppy disk formatting.

Change Directory  Changes the current directory.

Operation: Change directory

Bottom button Popup menu Side button
Mass Memory Change Directory
Select the directory to switch to. OK

Make Directory  Creates a sub-directory in the current directory.

Operation: Create a directory

Bottom button Popup menu Side button
Mass Memory Make Directory
Enter the name of the directory. OK

Rename Changes the name of a file or directory on the floppy disk. The file extension is
not changed by this function.

Operation: Change a file or directory name

Bottom button Popup menu Side button
Mass Memory Select the file or directory to be renamed. Rename
Clear String
Enter the new file or directory name. OK
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Copy or Delete  Copies or deletes files on the floppy disk.

Sub Menu

Item

Function

Copy

Copies the selected file on the floppy disk, creating a new file.

Delete

Deletes the selected file from the floppy disk.

Delete All

Deletes all the files in the current directory.

Note: If there is a sub-directory in the current directory, and that
sub-directory is not empty, it will not be deleted. Also, locked

files will not be deleted.

Operation: Copy a file

Bottom button Popup menu Side button
Mass Memory Copy or Delete
Select the file to copy. Copy
OK
Enter the name of the copy of the file. OK

Operation: Delete a file

NOTE. When deleting a file, the instrument asks for confirmation. Select either

OK or Cancel

Bottom button Popup menu Side button
Mass Memory Copy or Delete
Select the file to delete. Delete
OK
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Special  Supports formatting floppy disks, setting the file listing display order, and
setting file locks.

Sub Menu
Item Function
Initialize Media Formats a floppy disk. Selecting this menu item pops up a list of floppy
disk formats. Choose the format from the following list to format the
floppy disk:
IBM-PC 2HD
PC9800 2HD
J3100 2HD
IBM-PC 2DD
PC9800 2DD
The volume label DG2020A is automatically assigned to the floppy disk
by the formatting operation.
Catalog Order Specifies the order for display when listing a directory. Select the order
from the following types:
Type Order
NAME1 ASCII order
NAME2 Reverse ASCII order
TIMEA1 In order created starting with oldest.
TIME2 In order created starting with newest.
Lock Changes the write protect attribute of the selected file. When the lock
attribute is On, writing is prohibited, and when the lock attribute is Off,
writing is allowed.

Operation: Format a floppy disk

NOTE. All data on a disk is deleted by the formatting operation. Always check
the contents of a disk before formatting it.

Bottom button Popup menu Side button
Mass Memory Special
Initialize Media
Select the format type. OK
OK
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Operation: Set the directory listing order

Bottom button Popup menu Side button

Mass Memory Special
Catalog Order (Se-
lect the display type.)

Operation: Lock a file

Bottom button Popup menu Side button

Mass Memory Special
Lock (Select On.)

Display/Hardcopy Menu

This menu is used to set the display and hardcopy settings. Select the items to be
changed using the up and down arrow buttons, and change the value or the item
using the left and right arrow buttons or the general purpose knob.

upDaTE: AULD  pLL: O B LBE S <«—— Date and time

Message display

Area

Display
Display Clear |<«— i
. Clearing the
Menu Dimmer Message message
Hardcopy Format TIFF AR
Har('i\zopy { & Port DIEY GPIB|| RS232C -
enu

Figure 3-61: Display/hardcopy menu

Display  Sets the date and time display, adjusts the screen brightness, and sets the dimmer.
(The dimmer function automatically reduces the screen brightness if the
DG2020A is left for 10 minutes without any controls being used.)
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Base Menu

Item Function

Clock The date and time are displayed at the upper right of the screen when
this setting is On.

Brightness Adjusts the screen brightness. The value can be set in the range 0 to
100, with 100 being the maximum brightness. The default value is 70.

Dimmer When set to On, the screen brightness is reduced if about 10 minutes
elapses without any front panel control being used. The screen returns
to its original brightness when any key is pressed.

Operation: Display the date and time

Bottom button Popup menu Side button
Display/Hardcopy Select Display Clock with the up and down arrow
buttons.

Select On with the left and right arrow buttons.

Operation: Adjust the screen brightness

Bottom button Popup menu Side button

Display/Hardcopy Select Display Brightness with the up and down
arrow buttons.

Adjust the brightness.

Operation: Set the dimmer

Bottom button Popup menu Side button

Display/Hardcopy Select Display Dimmer with the up and down
arrow buttons.

Select On with the left and right arrow buttons.
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Sets the screen hard-copy data format settings, and sets the hard-copy output

port.
Base Menu
Item Function
Format Sets the screen hard-copy data format. The following are the menu
options and the formats they specify.
Selection item Format
BMP Windows BMP
Epson Epson ESC-P
EPS mono Encapsulated Postscript
Thinkjet HP Thinkjet
TIFF TIFF
Port Sets the device for screen hard-copy data output.
Selection item Device
DISK Floppy disk
GPIB GPIB
RS232C Serial port

When hard-copy output is to the disk, a file name with the format
HC_XXX.YYY is used. Here, XXX is a serial number that is started from
000, and YYY is an extension that depends on the format used. XXX is
chosen so as not to overwrite existing data. The table below lists the

correspondence between formats and extensions.

Menu display Format Extension
BMP Windows BMP BMP
Epson Epson ESC-P ESC
EPS mono Encapsulated Post- | EPS
script
Thinkjet HP Thinkjet T
TIFF TIFF TIF
Operation: Set the hard copy format
Bottom button Popup menu Side button

Display/Hardcopy

Select Hardcopy Format with the up and down

arrow buttons.

Select the format with the left and right arrow

buttons.
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Operation: Output port setup

Bottom button Popup menu Side button

Display/Hardcopy Select Hardcopy Port with the up and down
arrow buttons.

Select the port with the left and right arrow
buttons.

Clear Message Area  Clears the message displayed in the message area.

Operation: Remove message displays

Bottom button Popup menu Side button
Display/Hardcopy Clear Message Area

System Menu

This menus sets the date and time and the GPIB and serial port settings. Select
the items to be changed using the up and down arrow buttons, and change the
value or the item using the left and right arrow buttons or the general purpose

knob.
Remote Port AT System
GPIB Configur
GPIB Menu Address P;esit to
Serial  Baudrate SOy
Data Bits
i Security
Serial Menu Parity .
Stop Bits Immediate

Handshake

Power up Pause Power up Pause
Date and Time Setting 2 Date/Time

Figure 3-62: System menu

Remote Port  Set the port used for external remote control of the instrument. Eith€iPtise
or theRS232Ccan be selected.
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Operation: Remote port setup

Bottom button Popup menu Side button
System Select Remote Port with the up and down arrow
buttons.
Select the port with the left and right arrow
buttons.
GPIB  Sets the GPIB operating mode and address.
Base Menu
ltem Function
Configure Sets the GPIB operating mode.
Operating mode Function
Talk/Listen Normal remote control
Talk Only Used for hard-copy output.
Off Bus The connection between the instrument and
the bus is set to the disconnected state.
Address Sets the instrument’s GPIB address. The address can be set to a value

between 0 and 30.

Operation: Set the GPIB operating mode

Bottom button Popup menu Side button
System Select GPIB Configure with the up and down
arrow buttons.
Select the operating mode with the left and right
arrow buttons.
Operation: Set the GPIB address
Bottom button Popup menu Side button

System

Select GPIB Address with the up and down
arrow buttons.

Select the address with the general purpose
knob.
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Serial  Sets the baud rate, data length for transmitted data, parity, number of stop bit,
and flow control method for the serial port. These parameters are set to match
the settings of the connected computer.

Base Menu

Item

Function

Baudrate

Sets the transmission rate for the serial port. A transmission rate of 300,

600, 1200, 2400, 4800, 9600, or 19200 can be set.

Data Bits

Sets the data length for the transmitted data. A data length of 7 or 8 bits

can be set.

Parity

Sets the kind of parity bit attached to transmitted data. The parity can be

set to None, Even, or Odd.

Stop Bits

Sets the number of stop bits. 1 or 2 stop bits can be set.

Handshake

Sets the flow control method. Either Off, Soft, or Hard can be set for the

flow control.

Operation: Set the serial interface parameters

Bottom button

Popup menu

Side button

System

Select the Serial parameter with the up and
down arrow buttons.

Select the item with the left and right arrow
buttons.

Power up Pause  Sets whether or not the instrument should wait for key input before starting
operation if a diagnostics error was detected at start up or if no pods are
connected to the instrument. This setting is useful in cases where, for example,
the system is configured with no output pods connected and you do not want the
system waiting for key input.

Operation: Set the power-on pause

Bottom button

Popup menu

Side button

System

Select Power up Pause with the up and down
arrow buttons.

Select On with the left and right arrow buttons.
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Date/Time  Sets the internal clock’s date and time.

Operation: Set the date and time

Bottom button Popup menu Side button
System Select Date/Time with the up and down arrow
buttons.

Select the parameter to change with the left and
right arrow buttons.

Set the date and time with the general purpose
knob.

Reset to Factory  Resets the instrument’s settings to the factory settings state. The instrument’s
internal memory is not cleared by resetting to the factory settings. See Appendix
C for a table listing the instrument’s factory settings

Operation: Restore the factory settings

Bottom button Popup menu Side button
System Reset to Factory
OK

Security Inmediate  Erases the instrument’s internal memory data. At the same time, the instrument
is reset to the factory settings state.

Operation: Delete memory data

Bottom button Popup menu Side button
System Security Immediate
OK
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Status Menu

Displays the instrument’s model number, the firmware version, the instrument’s
configuration, and other information. See Figure 3-63.

Model:
Manufacturer:
|IEEE488:

Configure:

DG20204A F¥:1.10

SONY/TEK

IEEE Std. 488.2—-1987

CF:91.1CN

SH1, AH1, T3, L4, SE1, RL1, PPO, DC1, DT1, CO, E2
Clock Installed

Unito Installed

Unit 1

Unit2

Figure 3-63: Status menu

Diag Menu

Tests the instrument’s internal hardware. Diagnostics can be run as individual
tests, or all tests can be run in one operation. If the diagnostics complete with no
errors, 'Pass is displayed in thé&tatus display area. If an error occur$;dil” is
displayed. An error code is displayed in @@mmentdisplay area if a

diagnostic test fails. See Figure 3-64.

NOTE. Contact your Tektronix sales representative if any errors occur.

" vooe: Repeat

Type

CPU
Display

Fonrt—Panel

Clock
Trigger

Pattern Memoty Unito
Sequence hMemaory

uroate: AUTO PO pon:

Status Comment
Pass
Pass
Pass
Pass
Pass
Pass

Pass

Figure 3-64: Diag menu
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Table 3-21 shows the failure meaning and failure board for the error code. See
the DG2020A Service Manual for detailed descriptions of the error codes.

Table 3-21: Error code

Error code Error meaning Failed component

1XX CPU diagnostics error A6 CPU board

2XX Display diagnostics error A6 CPU board

3XX Front panel diagnostics error A12 Key board

4XX Clock diagnostics / calibration error A30 Clock board

5XX Trigger diagnostics / calibration error A30 Clock board

6XX Sequence memory error A50/ A51 PG board

7XX Pattern memory diagnostics error A50 / A51 PG board
Side Menu

Item Function

Type Selects the diagnostics test. Either individual items or all tests (All) can

be selected. An asterisk is displayed next to selected items.

Execute Executes the diagnostic tests for the items marked with an asterisk.

Operation: Diagnostics

Bottom button Popup menu Side button

Diag Type (Select a diag-
nostic test or All”
with the general pur-
pose knob.)

Execute
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Appendix A: Performance Characteristics

The performance characteristics on the DG2020A can be divided into three
categories:

®  Nominal Traits. General characteristics are described not by equipment
performance and limits but by such things as memory capacity.

m  Warranted Characteristics. Warranted characteristics are described in terms of
quantifiable performance limits which are guaranteed.

m  Typical Characteristics. Typical characteristics are described in terms of
typical or average performance for the DG2020A. The characteristics
described herein are not absolutely guaranteed.

Iltems marked with are tested in thBerformance VerificatiofAppendix B).

The certification and compliances for the DG2020A are also found at the end of
this appendix.
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Warranted Characteristics

This section will describe the warranted characteristics of the DG2020A. These
can be divided into two main categories: electrical characteristics and environ-
mental characteristics.

Performance Conditions  The electrical characteristics are valid under the following conditions:

1. The instrument must be in an environment whose limits are described in
Environmental Characteristics.

2. All tolerance limits apply after a 20 minute warm up.

3. The instrument is operating at an ambient temperature betweérCHb0
+40° C, unless otherwise noted.

ltems marked with are tested in the Performance Verification (Appendix B)

Table A-1: Warranted electrical characteristics

Characteristics

Description Performance
Test

Clock generator

*|nternal clock

Check internal

clock frequency,
Frequency accuracy page B-6.
PLLon =450 ppm (+0.005%)
PLL off +3%
P3410 ( TTL output pod)
Data output Check output
voltage levels,
*Qutput voltage page B-19.
Vou > 4.4Vinto 1 MQ
> 35Vat10mA
VoL < 0.1 Vinto 1 MQ
< 0.8Vat10mA
Rise / fall time < 5ns (20% to 80%, into 1 MQ 10 pF)
*Delay accuracy 2.0 ns ( CHO reference ) Check variable

delay, page B-20.
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Table A-1: Warranted electrical characteristics (Cont.)

Characteristics Description Performance
Test
P3420 ( Variable output pod )
Data output Check output
o . voltage levels,
*Qutput voltage + 3% £ 0.1V (into 1 MQ) page B-25.
accuracy
Check variable
*
Delay accuracy =+ 3% == 0.8 ns ( CHO reference ) delay, page B-29.
Rise / fall time < 4ns (20% to 80%, into 1 MQ 10 pF, 0 to 5 V Swing)

Auxiliary outputs

Sync output

Delay from external
trigger input

( Tqy in Figure A-1)

Clock Setting Delay

Internal Clock, PLL ON, > 6.25 MHz 18 nsto 55 ns
Internal Clock, PLL ON, =6.25 MHz 30nsto 70 ns
Internal Clock, PLL OFF, > 6.25 MHz 20 nsto 50 ns
Internal Clock, PLL OFF, =6.25 MHz 35nsto 70 ns

External Clock

(15 ns + 0.5 clock) to (30 ns + 1.5 clock)

Delay from external | 16 ns to 30 ns
clock input
Clock output
Level Voy > 0.8V (typ.1.0V)

VoL < 0.2V (typ.0.0V) (into 50 Q)

Delay from external
trigger input

(Tqo in Figure A-1)

Clock Setting Delay

Internal Clock, PLL ON, > 6.25 MHz 15nsto 40 ns
Internal Clock, PLL ON, =6.25 MHz 25nsto0 60 ns
Internal Clock, PLL OFF, > 6.25 MHz 15nsto 45 ns
Internal Clock, PLL OFF, =6.25 MHz 25 ns to 60 ns

External Clock

(7 ns + 0.5 clock) to (20 ns + 1.5 clock)

Delay from external
clock input

8nsto15ns
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Table A-1: Warranted electrical characteristics (Cont.)

Characteristics Description Performance
Test
Auxiliary inputs
Trigger input
Threshold
Accuracy +5% 101V
Pulse width >5ns (at 0.2 V amplitude )
Sensitivity >0.2V (at 1 MHz square wave )
Maximum input +10V(1kQ)
+5V(50Q)
Delay to P3410 data | ( Ty in Figure A-1)
output
Clock Setting Delay
Internal Clock, > 6.25 MHz 30 nsto 65 ns
Internal Clock, =6.25 MHz 45nsto 80 ns
External Clock (25 ns + 0.5 clock) to (45 ns + 1.5 clock)
Delay to P3420 data | ( T4z in Figure A-1)
output
Clock Setting Delay
Internal Clock, > 6.25 MHz 30 ns to 60 ns
Internal Clock, = 6.25 MHz 40nsto 70 ns
External Clock (20 ns + 0.5 clock) to (40 ns + 1.5 clock)
Trigger hold off <500 ns
*External clock Check external
input clock input, page
Threshold level Vg > 0.7V, Vy < 0.3V B-8.
Maximum input +2Vv
voltage
Frequency DC to 200 MHz
Delay to P3410 data | 25 nsto 45ns
output
Delay to P3420 data | 20 ns to 40 ns
output
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Table A-1: Warranted electrical characteristics (Cont.)

Characteristics Description Performance
Test
AC line power
Voltage range
90 ~ 250 VAC 48.0 t0 63.0 Hz
90 ~ 127 VAC 48.0 to 440 Hz
Maximum power 300 W
Maximum current 4A
External
Tri — ‘
rigger Ty
| Tw1 ‘
Sync Out \

T
—» Tyo -—

wios UL UYL

<—Tgg—>
|

aaou e Lo el L)

Figure A-1: Trigger delay
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Table A-2: Warranted environmental characteristics

Characteristics Description
Temperature
Operating +10 °Cto +40 °C
Non operating -20 °Cto +60 °C
Relative humidity
Operating 20% to 80% (No condensation)

Maximum wet-bulb temperature 29.4 °C

Non operating

5% t0 90% (No condensation)

Maximum wet-bulb temperature 40.0 °C

Altitude
Operating To 4.5 km (15,000 feet).
Maximum operating temperature decreases 1°C each 300 m above
1.5 km.
Non operating To 15 km (50,000 feet).
Dynamics
Vibration
Operating 0.33 mm,p, 10 to 55 Hz, 15 minutes
Shock
Non operating 294 m/s? (30 G), half-sine, 11 ms duration.

Installation requirements

Power consumption . . . .
(Fully loaded) 300 watts max. Maximum line current is 4 A rms at 50 Hz, 90 V line.
Surge current 30 A peak for < 5 line cycles, after product has been off for at least 30 s.

Cooling clearance

Top clearance 1inch
Side clearance 6 inches
Rear clearance 3inches
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Typical Characteristics

This section will describe the typical characteristics for the DG2020A. These
values represent typical or average performance and are not absolutely guaran-
teed.

Table A-3: Electrical characteristics (typical)

Characteristics Description

Clock generator

Internal clock

Period jitter 50 ps peak to peak ( at 200 MHz )
P3410 ( TTL output pod)
Data output
Over [ under shoot < 0.5V (into 1 MQ 10 pF)
Rise / fall time 2 ns (20% to 80%, into 1 MQ 10 pF)
Channel skew < 3 ns ( CHO and other channels, same pod )

< 2ns (CHO and CHO, two pods of same type )

Internal inhibit delay -5ns
Inhibit input
Delay to data output 18 ns
P3420 ( Variable output pod )
Data output
Output current Total output current < 500 mA

< -30 mA (Sink)

> +30 mA ( Source)

Over / under shoot < (5% of Swing ) 4= 0.1V (into 1 MQ 10 pF)
Rise / fall time 2ns (20% to 80%, into 1 MQ 10 pF, 0to 5V swing )
Channel skew < 3ns ( CHO and other channels, same pod )

< 2ns ( CHO and CHO, two pods of same type )

Internal inhibit delay -2ns
Inhibit input
Delay to data output 16 ns
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Table A-3: Electrical characteristics (typical) (Cont.)

Characteristics

Description

Auxiliary outputs

Sync output

Duration 6 clocks ( Ty in Figure A-1)
Clock output

Delay to data output 24 ns (P3410)

20 ns (P3420)

Auxiliary inputs

External clock input
Delay to P3410 data output

36 ns

Delay to P3420 data output

33 ns
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Nominal Traits

Table A-4: Nominal traits - electrical characteristics

This section describes general characteristics of the DG2020A. These can be
divided into two main categories: electrical characteristics and mechanical
characteristics.

Characteristics

Description

Output pattern

Pattern length

64 word to 64 K word ( non sequenced operation )

64 word to unlimited ( sequenced operation )

Number of channels

Up to 12, 24 ( Option 01 ), 36 ( Option 02)

Memory capacity

Pattern memory

64 Kword x 12 bits
64 Kword x 24 bits ( Option 01)
64 Kword x 36 bits ( Option 02)

Sequence memory

2048 steps

NOTE: More than 2,048 lines can be input in the Sequence table. However, only first 2,048
steps expanded in the sequence memory are effective when executed.

NV RAM

0.5 M bytes

Clock generator

Internal clock

Frequency 0.1 Hz to 200 MHz
Resolution 4 digits

Reference oscillator
Frequency 10 MHz

P3410 ( TTL output pod )

Data output
Impedance 50 Q
Delay channel CH8, CH9, CH10 and CH11
Delay time 0to20ns
Delay resolution 0.1ns

Event input
Level TTL
Impedance 1kQ
Setup time to next block 47 clock to 54 clock
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Table A-4: Nominal traits - electrical characteristics (Cont.)

Characteristics Description
P3410 ( TTL output pod )
Inhibit input
Level TTL
Impedance 1kQ
P3420 ( Variable output pod )
Data output
Output impedance 50 Q
Output voltage
VoH -2.0Vto +7.0 Vinto 1 MQ
VoL -3.0Vto +6.0 Vinto 1 MQ
Resolution 0.1V
Maximum swing 9.0 Vpp
Minimum swing 0.5 Vpp
Delay channel CH8, CH9, CH10 and CH11
Delay time 0to20ns
Delay resolution 0.1ns
Event input
Threshold
Level -5.0Vto +5.0V
Resolution 0.1V
Impedance 1kQ
Setup time to next block 47 clock to 54 clock
Inhibit input
Threshold
Level -5.0Vto +5.0V
Resolution 0.1V
Impedance 1kQ
A-10 DG2020A, P3410, & P3420 User Manual
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Table A-4: Nominal traits - electrical characteristics (Cont.)

Characteristics Description
Auxiliary outputs
SYNC output
Level Positive TTL pulse
2.4V <V <5.0V (into1MQ)
0V< Vg <05V (into1MQ)
Output resistance 50 Q
Connector BNC ( at front panel )
EVENT output
Level Positive TTL pulse
2.4V < Vo <5.0V (into1MQ)
0V<VgL<05V (into1MQ)
Delay time 22 clocks before Data Output change
Duration 8 clocks
Output resistance 50 Q
Connector BNC ( at front panel )
CLOCK output
Output resistance 50 Q
Connector SMB ( at rear panel )

Auxiliary inputs

TRIGGER input

Threshold
Level -5.0Vto +5.0V
Resolution 0.1V
Impedance 1 kQ or 50 Q ( selectable )
Connector BNC ( at front panel )

Data output delay uncertainty

Clock Setting Delay Uncertainty
Internal Clock, PLL:ON 5nsto 10 ns
Internal Clock, PLL:OFF None

External Clock

1 clock period

External clock input

Impedance

50 Q, terminated to +0.5 V

Connector

SMB ( at rear panel )

DG2020A, P3410, & P3420 User Manual
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Table A-4: Nominal traits - electrical characteristics (Cont.)

Characteristics Description
Display
Display area 5.2 inches (width) x 3.9 inches ( height )
Resolution 640 (H) x 480 (V) pixels
Power source
AC line power
Fuse Rating 6A FAST, 250 V, UL 198G ( 3AG)
5A (T), 250V, IEC 127
Battery
Type Li3 V, 650 mAH
A-12
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Table A-5: Nominal traits - mechanical characteristics

Characteristics Description
DG2020A
Net weight
Standard 9.7kg
Dimensions
Height 6.4 inches including feet
Width 14.3 inches including handle
Length 19.25 inches including front cover
22.2 inches with handle extended
P3410 ( TTL output pod )
Net weight 0.5 kg ( excluding cables )
Dimensions
Height 2.0 inches including feet
Width 5.9 inches
Length 4.0 inches

P3420 ( Variable output pod )

Net weight

1.0 kg ( excluding cables )

Dimensions
Height 2.0 inches including feet
Width 10.0 inches
Length 6.3 inches

Pod cable

Length 1.2m

DG2020A, P3410, & P3420 User Manual
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Certification and Compliances

The certification and compliances for the DG2020A are listed in Table A-6.

Table A-6: Certifications and compliances

EC declaration of conformity

Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility and Low Voltage Directive
73/23/EEC for Product Safety. Compliance was demonstrated to the following specifications as
listed in the Official Journal of the European Communities:

EN 55011 Class A Radiated and Conducted Emissions
EN 50081-1 Emissions:
EN61000-3-2 AC Power Line Harmonic Emissions
EN 50082-1 Immunity:
EN61000-4-2 Electrostatic Discharge Immunity
EN61000-4-3 RF Electromagnetic Field Immunity
EN61000-4-4 Electrical Fast Transient/Burst Immunity
EN61000-4-5 Surge Immunity
EN61000-4-8 Power Frequency Electromagnetic Field
EN61000-4-11 Power Line Interruption Immunity
ENV50204 Radiated Electromagnetic Field from Digital Telephones

Low Voltage Directive 73/23/EEC:

EN 61010-1 Safety requirements for electrical equipment for measurement,
control, and laboratory use

Australian declaration of
conformity-EMC

Conforms with the following standards in accordance with the Electromagnetic Compatibility
Framework:

AS/NZS 2064.1/2 Class A Radiated and Conducted Emissions

Safety
Third party certification

Underwriters Laboratories listing to Standard UL1244 for Electrical and Electronic Measuring and
Testing Equipment.

Canadian Standards Association certified to Standard CAN/CSA-C22.2 No. 231 Series M-89.

CSA certified power cords

CSA Certification includes the products and power cords appropriate for use in the North America
power network. All other power cords supplied are approved for the country of use.

Safety certification of Plug-in
or VXI modules

For modules (plug-in or VXI) that are safety certified by Underwriters Laboratories, UL Listing
applies only when the module is installed in a UL Listed product.

Overvoltage Category CATII
Category: Examples of Products in this Category:
CAT Il Distribution-level mains, fixed installation
CATII Local-level mains, appliances, portable equipment
CAT I Signal levels in special equipment or parts of equipment, telecommu-
nications, electronics
Pollution degree 2

Do not operate in environments where conductive pollutants may be present.

A-14
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Appendix B: Performance Verification

This section describes the operation tests for the DG2020A data generator and
the P3410 and P3420 pods, and the procedures for those tests. The operation
tests can be divided into two categories.

Self Tests. The DG2020A incorporates a diagnostic system that performs
comprehensive instrument testing. This system confirms that the DG2020A
is operating correctly. The self tests execute quickly and require no special
equipment during execution.

Performance Tests. There are 3 performance test groups.
Performance tests for the DG2020A plus pod combination
Performance tests for the P3410 pod
Performance tests for the P3420 pod

These tests confirm the operation of the items that are marked with an
asterisk (*) in the guaranteed items in the operating specifications listed in
Appendix A, "Performance Characteristics”. The equipment listed in Table
B-2 is required to perform these performance tests.
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Before Running the Operation Tests

Perform the following before running the Operation Tests.
Warmup A 20 minute warm up period is required prior to running the operation tests.

File Loading  The performance check disk provided with the DG2020A includes the files listed
in Table B-1. The specified file must be loaded into the DG2020A for each
operation test item. These files include pattern data and setup information.

Table B-1: Performance check disk’s file list

File name Operation test Unit tested
TP1CLK.PDA Internal clock frequency DG2020A
TP2EXCLK.PDA External clock input DG2020A
TP3DPOUT.PDA Digital output DG2020A
TP4TRIG.PDA External trigger operation DG2020A
TP5EVENT.PDA Event operation DG2020A,
Event input and inhibit input P3410, P3420
TP6DCTTL.PDA Output voltage level P3410
TP7DELAY.PDA Variable delay P3410, P3420
TP8DCH.PDA Output voltage level P3420
TPIDCL.PDA Output voltage level P3420

Use the following procedure to load the file required by a performance test into
the instrument.

Insert the performance check disk into the DG2020A's floppy disk drive.
Pres€DIT button from theMENU buttons.

SelectFile from the bottom menu.

1

2

3

4. SelectLoad Data & Setup from the side menu.

5. Select the required file using the general purpose knob.
6

SelectOK from the sub menu.
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Required Equipment

Table B-2 lists the equipment required for the performance tests.

Table B-2: Required equipment

ltem No. Required precision Recommended equipment Unit tested

Frequency counter 1 Frequency range: 0.1 Hz to 200 MHz | ANRITSU MF 1603A DG2020A
Precision: 7 digits or higher

Digital multimeter 1 DC voltage range: =10V Tektronix DM2510 P3410, P3420
Precision: 0.01V

Performance check 1 Tektronix part no. 063-1899-XX DG2020A

disk (provided with the DG2020A) P3410, P3420

Oscilloscope 1 Bandwidth: 500 MHz or higher Tektronix TDS520, TDS540, or equiva- DG2020A

lent P3410, P3420

Function generator 1 Amplitude: 4 V, offset: 2 V (50 Q Tektronix AFG2020 DG2020A
termination), frequency: 1 MHz or
higher

Data generator 1 Tektronix DG2020A P3410, P3420

Pod 1 Tektronix P3410 or P3420 DG2020A

SMB-to-pin-header 2 Impedance: 50 Q Tektronix part no. 012-1503-00 DG2020A,

cable Connector: SMB to pin header P3410
Length: 20 inches

SMB-to-BNC cable 2 Impedance: 50 Q Tektronix part no. 012-1459-00 DG2020A,
Connector: SMB to BNC P3420
Length: 40 inches

SMB to SMB cable 1 Impedance: 50 Q Tektronix part no. 012-1458-00 DG2020A,
Connector: SMB to SMB P3420
Length: 40 inches

BNC cable 2 Impedance: 50 Q Tektronix part no. 012-1342-00 DG2020A
Connector: BNC
Length: 24 inches

50 Q termination 1 Impedance: 50 Q Tektronix part no. 011-0049-01 DG2020A

N-to-BNC adapter 1 Tektronix part no. 103-0045-00 DG2020A

SMB-to-BNC 2 Tektronix part no. 015-0671-00 DG2020A,

conversion adapter P3410

BNC-dual-banana
adapter

Tektronix part no. 103-0090-00

P3410, P3420

1 MQ resistor

1 % tolerance

Tektronix part no. 321-0481-00

P3410, P3420

Pod connection cable | 1 Tektronix part no. 174-3548-00 DG2020A
(provided with the DG2020A) P3410, P3420
T-connector 1 Tektronix part no. 103-0030-00 DG2020A

DG2020A, P3410, & P3420 User Manual
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Test Procedure Notes

The following conventions are used in this manual for describing the self tests
and performance tests.

m  The test items are described in the following order.
m  Characteristic tested
®  Required equipment
m  Connections
m  Test procedure

m  The test procedure is presented in order starting with step 1, and progresses
through the end of the procedure. Tables such as the one shown below appear
in these steps. For these steps, press the buttons in the order shown in the
table, either from left to right or from top to bottom, to select the required
menu item. For popup menus, use the general purpose knob to select items
from the menu list. Operations such as operation 6 do not involve pressing
the buttons shown in the row above, but rather are descriptions of operations
to be performed. Figure B-1 shows the buttons used and the menu layout.

Front panel
Menu button Bottom button | Popup menu Side button button
Operation 1 Operation 2 Operation 3 Operation 4 Operation 5
Operation 6 (e.g., insert a disk in the disk drive.)
| | | Operation 7

Popup Menu Side Menu General Purpose Knob

‘ N
cooo Q C)]
= OO OoO o

oo o
OO Oo
oCOoOOoOoOo
OCOoOOoOoo

Front Panel Button

Qo oo

Menu Button

Bottom Menu

Bottom Button  Side Button

Figure B-1: Operating buttons and menu layout
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Self Tests
Execute the DG2020A self tests and confirm that no errors occurred.

1. Press the required buttons in the following ordeAlllfis selected as the
Type, all test items will be run.

Front panel
Menu button Bottom button | Popup menu Side button button
UTILITY Diag Type (Select All.)
Execute

2. Confirm that all items passed by checking $tatus display area shown in
Figure B-2.

Type Status Comment
CPU Pass
Display Pass
Fonrt—Panel Pass

Clock Pass
Trigger Pass
Pattern Memory Unit0 | Pass
Sequence Memory Pass

Figure B-2: Diagnostics menu

If Fail is displayed in th&tatusdisplay area an error code will be displayed
in theComment column. See Table B-3 for the meanings of the error codes.

NOTE. Contact your Tektronix sales representative if an error occurs.

Table B-3: Error Codes

Error code Error meaning Failed component
1XX CPU diagnostic error A6 CPU board
2XX Display diagnostic error A6 CPU board
3XX Front panel diagnostic error A12 keyboard

4XX Clock diagnostic/calibration error A30 Clock board
5XX Trigger diagnostic/calibration error A30 Clock board
6XX Sequence memory diagnostic error A50/A51 PG board
7XX Pattern memory diagnostic error A50/A51 PG board
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Performance Tests for the DG2020A/Pod Combination

The items in this performance test are for the DG2020A in combination with a
pod. Perform these test items in the following order.

m [nternal clock frequency.... B-6
m  External clock input. . ...... B-8

m Digitaloutput . ............ B-9

m  External trigger operation. .. B-12
m Eventoperation........... B-14

Internal Clock Frequency  This test confirms the frequency precision of the DG2020A internal clock.
With the PLL circuit on: Clock frequency50 ppm
With the PLL circuit off: Clock frequency=3%

Required Equipment
®  Frequency counter

m  SMB-to-BNC cable

m 50Q termination

®  N-to-BNC adapter

m  Performance check disk

Connections. Connect the clock output from the DG2020A rear panel to the
frequency counter input (INPUT B) through the N-to-BNC adapter with the
SMB-to-BNC cable.

DG2020A rear panel

Frequency counter

—f

——

:J[g] A—) =y

c==d [

D og O oo o =78 Coooo
[¢] ooooo
1 '@ O O oooog
il ] P
L] N-to-BNC adapter
Clock Output||

\ )

SMB-to-BNC Cable

Figure B-3: Frequency measurement connections
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Setup. Set the frequency counter to frequency measurement mode.
Characteristics Confirmation Procedure

1. Load theTP1CLK.PDA test pattern file from the performance check disk.
When the file is loaded, the DG2020A clock frequency will be set to 200
MHz internally and the PLL circuit will be turned on.

The following two steps check the clock frequency precision with the PLL
circuit on and the internal clock frequency set to 200 MHz

2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Set the counter trigger to an appropriate value and confirm that the counter
displays a frequency in the range 199.99 to 200.01 MHz.

The following five steps check the clock frequency precision with the PLL
circuit on and the internal clock frequency set to 200 kHz or 100.0 mHz.

4. Change the frequency counter input to INPUT A through th@ 5rmina-
tion with the SMB-to-BNC cable.

5. Press the following buttons to set the DG2020A clock frequency to 200 kHz.

Front panel
Menu button | Bottom button | Popup menu Side button button
SETUP Oscillator Int Frequency 2,0,0,kHz/ms/mV

6. Set the counter trigger to an appropriate value, and confirm that the counter
displays a frequency in the range 199.99 to 200.01 kHz.

7. Set the DG2020A clock frequency to 100 mHz.
8. Set the frequency counter to frequency measurement mode.

9. Set the counter trigger to an appropriate value, and confirm that the counter
displays a frequency in the range 99.995 to 100.005 mHz.

The following two steps check the clock frequency precision with the PLL
circuit off and the internal clock frequency set to 200 MHz, 200 kHz and 100.0
mHz.

10. Press the following buttons to turn the PLL circuit off.

Front panel
Menu button | Bottom button | Popup menu Side button button

SETUP Oscillator PLL (Set to Off.)
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11. Set the internal clock frequency to 200 MHz, 200 kHz, and 100.0 mHz, and
confirm that the frequencies and periods measured by the frequency counter
fall within the ranges shown in Table B-4.

Table B-4: Internal clock frequency precision (PLL off)

Internal clock frequency (Int Frequency) Clock frequency range

200.0 MHz 194 MHz to 206 MHz

200.0 kHz 194 kHz to 206 kHz

100.0 mHz (10.0 s) 97 mHz to 103 mHz (9.709 s to 10.31 )

External Clock Input  This test confirms external clock input operation. Confirm that the clock signal is
output from theCLOCK OUT connector when a square wave signal with a
frequency of 1 MHz and an amplitude of 1 Vjg\*> 0.7 V, jL < 0.3 V) is input
as an external clock signal.

Required Equipment
m  Oscilloscope

m  Function generator
m  Two SMB-to-BNC cables
m  Performance check disk

Connections. Connect the clock output from the DG2020A rear panel to the
oscilloscope CH1 input with an SMB-to-BNC cable. Connect the function
generator output to the DG2020A rear panel clock input with the other
SMB-to-BNC cable.

Function generator DG2020A rear panel Oscilloscope

ojooolp
ololooo

"DOW O | O |ooo
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S0 |0 |5
[an]
—

fo o

~l— —

Clock Input '
J){L___ Clock Output
SMB-to-BNC Cable SMB-to-BNC Cable

Figure B-4: External clock input connection
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Setup
m  Oscilloscope

Displayed channel CH1

Vertical axis . . . .. 500 mV/div
Horizontal axis. .. lus/div
Trigger mode . ... Auto
Trigger level. . . .. 500 mV

Input coupling. ... DC
Input impedance . 5@

®  Function generator

Waveform. ... ... Square wave

Frequency. . ... .. 1 MHz

Amplitude. ... ... 1V (502 termination)
Offset .......... 500 mV (52 termination)

Characteristics Confirmation Procedure

1. Load theTP2EXCLK.PDA test pattern file from the performance check
disk.

2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Confirm that the clock pulse waveform can be observed on the oscilloscope.

Digital Output  This test confirms that pattern data is output from the pod data outputs (CHO
through CH11).

Required Equipment
m  Oscilloscope

m P3410 or P3420 pod

m  Pod connection cable

®  SMB-to-pin-header cable (when a P3410 pod is used)
®  SMB to BNC adapter (when a P3410 pod is used)

m  SMB-to-BNC cable (when a P3420 pod is used)

m  Performance check disk

Connections. Connect the DG2020A rear panel pattern data output-connector
(POD A) to the data input-connector on the rear panel of a P3410 or P3420
pod using a pod connection cable.
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turn off the DG2020A power before connecting the cable. Connecting the cable
with the power in the on state can damage the DG2020A and the P3410 pod.
When attaching the pod cable, ensure that the plug and socket are aligned
correctly.

f CAUTION. When connecting the DG2020A to a pod with a pod connection cable,

Make sure that you have correctly inserted the cable plug in the DG2020A and
the pod before turning on power. The yellow wire end of the connector must be
aligned with the triangular yellow index mark on the DG2020A or pod.
Incorrectly connected cables will damage the DG2020A and the pod.

For more details, refer to page 1-9.

Next, connect the pod CHO signal output to the oscilloscope CHL1 input

using an SMB-to-pin-header cable and an SMB to BNC adapter (for a P3410
pod) or an SMB-to-BNC cable (for a P3420 pod). See Figure B-5 for the
general method of connection. Also, see Figures B-6 and B-7 for detailed
views of the pod data output connectors.

DG2020A rear panel

Oscilloscope
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——

)

(Front)

LI

SMB-to-pin-header Cable and
Pattern Data Output T SMB-to-BNC Adapter (P3410)

Connector (POD A) Pod Connection Cable SMB-to-BNC Cable (P3420)

Figure B-5: Pod connection
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Data Output Pins for CHO through CH11

[SI@)

\ P3410 TTL oUTPUT POD
STATUS INPUT oOUPUT

o —r—r—r—— DELAY
W oW INWIBIT  EVENT rrseniriiEnm

O O @essosccsssse

o 0O TIL IWPUT @oo0occ0000co®o

Tk 0 6D 0V TO +8V ﬁ DO NOT APPLY EXT SIBNAL

Ground Pins

Figure B-6: P3410 data output connectors

Data Outputs for CHO through CH11 (SMB Connectors)

P3420 vARIABLE QUTPUT POD

STATUS INPUT JOUTPUTI

. tHo 1 ] o3 cHe CHE tHE cH7 cHa cH B cH1D i
INRIBIT EVENT 7 INH DELAY DELAY DELAY DELAY

ojjo o o o o 0o 0 0o O O O O

k0 =35V A L -3V T 4TV A DD NOT APPLY EXT SISWAL

J

Figure B-7: P3420 data output connectors

Setup
m  Oscilloscope

Displayed channel CH1

Vertical axis . . . .. 2 V/div
Horizontal axis. .. 5.0 ns/div
Trigger mode . ... Auto
Trigger level. . . .. 2V

Input coupling. ... DC

Input impedance. 1K2
Characteristics Confirmation Procedure

1. Load theTP3DPOUT.PDA test pattern file from the performance check
disk.

2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Confirm that the clock pulse waveform can be observed on the oscilloscope.
This clock pulse is output by tieDIT screen DATA35 data pattern.

4. Switch the SMB-to-pin-header cable (P3410) or SMB-to-BNC cable (P3420)
to the pod CH1 output.
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5. Confirm that the clock pulse waveform can be observed on the oscilloscope.
This clock pulse is output by tieDIT screen DATA34 data pattern.

6. Repeat steps 4 and 5 for the pod outputs CH2 through CH11. Confirm that
the DATA33 to DATA24 data patterns are output from these channels
respectively.

7. If the option 01 (24 channels) or the option 02 (36 channels) is installed,
repeat this procedure for POD B and POD C.

External Trigger Operation  This test confirms that pattern data output is started by an external trigger signal.

Required Equipment
m  Oscilloscope

m  Function generator

m P3410 or P3420 pod

®m  Pod connection cable

®  SMB-to-pin-header cable (when a P3410 pod is used)
®  SMB to BNC adapter (when a P3410 pod is used)

®  SMB-to-BNC cable (when a P3420 pod is used)

®  Two BNC cables

m  T-connector

m  Performance check disk

Connections. The pod is connected in the same way as shown in Figure B-5.
Additionally, use the T-connector and BNC cables to connect the function
generator output to the DG2020A trigger input connector and to the oscillo-
scope CH2 input as shown in Figure B-8.
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Oscilloscope

From the Pod Data Output

| T Connector

DG2020A Function Generator

cooo o
cooo o

0> Soe

o & ()| -]

E
[&)

o Do

o1 1
0BG

Trigger Input

K

( BNC Cable )
Figure B-8: External trigger operation connections
Setup

m  Oscilloscope
Displayed channels. . ... ... CH1 and CH2
Vertical axis (CH1 and CH2) 2 V/div
Horizontal axis. . .......... 200 ns/div
Triggermode . ............ Auto
Triggerlevel.............. 2V
Triggersource . . .......... CH2
Input coupling. . . .......... DC
Input impedance
(CH1and CH2)........... 1N

®  Function generator

Waveform. ...... Square wave
Frequency. ... ... 1 MHz

Amplitude. ... ... 4V (5022 termination)
Offset .......... 2 V (5022 termination)

Characteristics Confirmation Procedure

1.
2.

DG2020A, P3410, & P3420 User Manual

Load theTP4TRIG.PDA test pattern file from the performance check disk.

Press th6& TART/STOP button on the front panel so that the button’s LED
indicator lights.

Confirm that the function generator output signal (the oscilloscope CH2
signal) and a square wave synchronized with this signal (the oscilloscope
CHL1 signal) are displayed on the oscilloscope.
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B-14

Event Operation  This test confirms event jump operation. It confirms that a synchronization
signal and an event signal are output at the same time.

Required Equipment

Oscilloscope

P3410 or P3420 pod

Pod connection cable

Two SMB-to-pin-header cables (when a P3410 pod is used)
SMB to BNC adapter (when a P3410 pod is used)
SMB-to-BNC cable (when a P3420 pod is used)

SMB to SMB cable (when a P3420 pod is used)

Performance check disk

Connections. The connections for this test are the same as shown in Figure B-5.

Setup

Oscilloscope

Displayed channel CH1
Vertical axis . . . .. 2 V/div
Horizontal axis. .. 200 ns/div
Trigger mode . . .. Auto
Trigger source ... CH1
Trigger level. . . .. 15V
Input coupling. ... DC

Input impedance . 1K2

Hold Off ........ 9us

Characteristics Confirmation Procedure

The following steps confirm event jump operation.

1.

Load theTP5EVENT.PDA test pattern file from the performance check
disk.

Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

Confirm that a square wave with ad period is displayed on the oscillo-
scope.

Press the front pan8ITEP/EVENT button.

Confirm that a square wave with a 500 ns period is displayed on the
oscilloscope.
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6. Confirm that square waves withu$ and 500 ns periods are displayed on the
oscilloscope alternately each time the front p&¥EP/EVENT button is
pressed.

7. Connect the pod data output CH1 to the BMENT INPUT. Use an
SMB-to-pin-header cable for the P3410 pod and an SMB to SMB cable for
the P3420 pod. See Figures B-9 and B-10.

To the Oscilloscope CH1 Input

P340 TTL oUTPUT POD
STATUS INPUT _1OUTPUT
o [ DELAY
wr INHIBIT ~ EVENT Vresseriinam
O 00000000000
O O TTL INBAT 00000000000
Ve T/ “‘\ A DO NOT APPLY EXT SIGNAL
Event Input CH1 Data Output

SMB-to-pin-header Cable

Figure B-9: P3410 event input connections

To the Oscilloscope CH1 Input

P3420 vamaBLE ouT || T POD
INPUT
INHIBIT ~ EVENT

STATUS

JOUTPUT

CH1 CH2Z CH3 cHe CHE CHB CHT CHB CHY CH10 CHI
DELAY DELAY DELAY DELAY

o o o 0o o o o O O O

0 = -8V 047V /D DO NOT APPLY EXT SIGHAL

CH1 Data Output
Event Input afa Buipd

SMB to SMB Cable

Figure B-10: P3420 event input connections

8. Confirm that a Ius square wave and a 500 ns square wave are displayed on
the oscilloscope alternately for 1 cycle and 2 cycles respectively.

The following three steps confirm the event output signal operation.

9. Connect the DG2020EVENT OUTPUT to the oscilloscope’s CH2 with a
BNC cable.
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B-16

DG2020A

Oscilloscope

oo olp
olgooo

"DOW O |O|ooo

o ooo

L8 O oo |olooo

(e] ooo
= o

0|0 |28

U [an) [0 o]
I Y

BNC Cable

Figure B-11: DG2020A event output connections

10. Switch the oscilloscope display channel from CH1 to CH2.

11. Confirm that the event output signal is displayed on the oscilloscope.

The following two steps confirm the synchronization output signal operation.

12. Switch the BNC cable from the DG202@VENT OUTPUT connector to
theSYNC OUTPUT connector.

13. Confirm that the synchronization signal appears on the oscilloscope.
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P3410 Pod Performance Test

P3410 Pod Installation

/N

The items in this performance test are only for the P3410 pod. Perform these test
items in the following order.

m  Qutput voltage levels . . . ... B-19
m \Variabledelay. ............ B-20
®  Eventinput and inhibit input  B-22

Perform the following procedures to install the P3410.

1. Connect the DG2020A rear panel pattern data output connector to the P3410
rear panel data input connector using a pod connection cable. See Figure
B-12.

CAUTION. When connecting the DG2020A to a pod with a pod connection cable,
turn off the DG2020A power before connecting the cable. Connecting the cable
with the power in the on state can damage the DG2020A and the P3410 pod.
When attaching the pod cable, ensure that the plug and socket are aligned
correctly.

Make sure that you have correctly inserted the cable plug in the DG2020A and
the pod before turning on power. The yellow wire end of the connector must be
aligned with the triangular yellow index mark on the DG2020A or pod.
Incorrectly connected cables will damage the DG2020A and the pod.

For more details, refer to page 1-9.

DG2020A (Rear)

—
OO0,y

P3410 Pod

Pod Connection Cable

Figure B-12: Pod connection
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2. Turn on the DG2020A power.

3. Press the DG20208ETUP button. Confirm that TTL high (HI) and TTL
low (LO) are displayed in the voltage level column on the DG2020A screen.
(See Figure B-13.)

Channel
@ 400
#-01
#4-02
#-03
#4-04
#-05
A4-06
#-07
A4-08
#4-89
#-10
f-11

Figure B-13: P3410 voltage level display

Data [Group:Bit]
pod [ DATADO:
DO1 [ DATAB1:60 _
D62 [ DATAG2:00 ]
D63 [ DATAG3:60 ]
D04 [ DATAG4:00 ]
D65 [ DATAG5:00 ]
DO6 [ DATAG6:00 ]
D67 [ DATAO7:00 ]
DOS [ DATAGS:00 ]
DO9 [ DATAB9:00 ]
D16 [ DATA10:60 |
D11 [ DATA11:66 ]

Voltage Level Display

/—)%

High
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI
TTL-HI

Low

TTL-L0
TTL-1L0
TTL-L0
TTL-L0
TTL-L0O
TTL-L0
TTL-L0
TTL-L0
TTL-L0
TTL-LO
TTL-1L0
TTL-LO

Delay

Inhibit

P3410 Output Pins and Pin  Refer to Figure B-14 when connecting a pin header cable to a P3410 output pins.
Header Cables  There are two types of pin header with different shapes. (See Figure B-15.)
Check which header pin you are using carefully.

P3410 TTL oUTPUT POD
INPUT
INHIBIT  EVENT

O

TTL IHPUT
1k TO BUD

0123465878 8100NA

DELAY

Q0000000000

Q0000000000

OV TO +8V

/N oo wov apRLY EXT SIBHAL

Data Outputs for
CHO0 through CH11

— Ground Pins

Figure B-14: P3410 output pins

I<

< Signal
~<— Ground

Figure B-15: Pin header cable types

B-18

<« Signal

~<— Ground
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Output Voltage Levels  This test confirms the pod output voltages into a2 Mad.
High level ... 4.4V or higher
Low level ... 0.1V or lower

Required Equipment
= DG2020A

m  Pod connection cable

®  BNC to dual banana adapter
m  SMB-to-pin-header cable

m  SMB to BNC adapter

m 1 MQ resistor

m  Performance check disk

Connections. Connect the CHO data output pin for the pod connected to the
DG2020A to the digital multimeter input through an SMB-to-pin-header
cable, and SMB to BNC adapter, and a BNC to dual banana adapter. Connect
the 1 M2 resistor across the BNC to dual banana adapter terminals.

P3410 pod Digital multimeter
P3410 TTL OUTPUT POD =
STATUS INPUT ] OUTPUT |
©
v | [ e 1o o]
wroom O O = = ) i e s e s O
© o m e = ] @o|0000000000
T 70 B0 oV« DO HOT APPLY EXT SIGHAL

SMB-to-pin-header Cable

Figure B-16: Output voltage test connections

Setup
®  Digital multimeter
Function........ DCV
Range.......... Auto

Characteristics Confirmation Procedure

1. Load theTP6DCTTL.PDA test pattern file from the performance check
disk.
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2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Confirm that the digital multimeter display reads 0.1 V (the low level) or
lower.

4. Press the front panEIORCE TRIGGER button.

5. Confirm that the digital multimeter display reads 4.4 V (the high level) or
higher.

6. Move the pin header cable connected to the P3410 CHO output pin to the
CH1 pin and repeat steps 3 through 5. Confirm the output levels for CH2
through CH11 in the same manner.

Variable Delay  This test confirms that accuracy of the delay relative to CHO in the P3410 is
within the ranget-2 ns. This test is for the channels that support variable delay
times, i.e., channels CH8 to CH11.

Required Equipment
m DG2020A

m  Pod connection cable

m  Oscilloscope

®  Two SMB-to-pin-header cables
m  Two SMB to BNC adapters

m  Performance check disk

Connections. Connect the P3410 CHO and CHS8 data output pins to the oscillo-
scope CH1 and CH2 inputs, respectively, using the SMB-to-pin-header
cables and the SMB to BNC adapters.

Oscilloscope
P3410 pod e —

ool
ooooo

@OT O | O|ooo

o ooo
o o o O ooo

Ul © C>I:IEII:I

50| O |gfE=s
Q

[ S0ETY |

erente]  PS410 TTL QUTRUT POD

STATUS INPUT JOUTPUT L
w INHIBIT  GVERT M asavensinmm
O O O O CEXIE XS ecee f—V—TﬁM
1o W oV ..’.Arnn .A:n.v:x?slum
CHo CH8
\
u SMB-to-pin-header Cable

Figure B-17: Variable delay test connections
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Setup

m  Oscilloscope
Displayed channels. . ... ... CH1 and CH2
Vertical axis
(CHland CH2)........... 2 V/div
Horizontal axis. . .......... 2 ns/div
MEASURE............... CH1— CH2 DLY
Record Length. . .......... 2500 point in 50 divs
Triggersource . ........... CH1
Input coupling
(CH1and CH2)........... DC
Input impedance
(CH1andCH2)........... 1N

Characteristics Confirmation Procedure

1. Load theTP7DELAY.PDA test pattern file from the performance check

disk.

2. Press the following buttons in the order shown. In this state the CH8 through

CH11 delay settings will all be 0.0 ns.

Front panel
Menu button Bottom button | Popup menu Side button button
SETUP Level/Delay
Move the cursor to CHO8 using the general purpose knob.
Delay

3. Press th&TART/STOP button on the front panel so that the button’s LED

indicator lights.

4. Observe the two clock pulses on the oscilloscope, and read off the CH8
delay value referenced to CHO with the timing measured between points with
voltages of 50 % of the peak value. Confirm that the values measured with
the oscilloscope for the delay settings in Table B-5 fall within ranges in the

table below.

Table B-5: Delay precision

Settings Delay span range
0.0ns -2.0nsto2.0 ns
2.0ns 0.0nsto 4.0 ns
5.0ns 3.0nsto 7.0 ns

DG2020A, P3410, & P3420 User Manual
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Table B-5: Delay precision (Cont.)

Settings Delay span range
10.0 ns 8.0nsto12.0 ns
20.0 ns 18.0 nst0 22.0 ns

5. Move the pin header cable connected to the P3410 CH8 to channels CH9
through CH11 in order and repeat step 3 to confirm the delay values.

Event Input and Inhibit  This test confirms that the event jump and inhibit operations function correctly
Input  inresponse to signals applied to the P3410 pod event and inhibit inputs.

Required Equipment
= DG2020A

m  Oscilloscope

m  Pod connection cable

®  Two SMB-to-pin-header cables

m  SMB to BNC adapter

m  Performance check disk

Connections. Connect the P3410 CHO output pin to the oscilloscope CHL1 input
using an SMB-to-pin-header cable and an SMB to BNC adapter. Also con-
nect the P3410 CH1 output pin to the P3EMENT INPUT using the

other SMB-to-pin-header cable.

P3410 pod

S22 P3410 TTL DUTPUT FOD

STATUS INPUT|
[0HIBIT EVENT
ot n O
140 T0 81 A

— T T DELAY
012345

2 2ann

JOUTPUTL

v+ .Ammnmsnwu
Event Input CHo |ff| CH1

Oscilloscope

oo olp
olgooo

ooo
ooo
o |oog
o|ooo

?J

SMB-to-pin-header Cable

Figure B-18: Event input operation confirmation connections

B-22
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Setup
m  Oscilloscope

Displayed channel CH1

Vertical axis . . . .. 2 V/div
Horizontal axis. .. 200 ns/div
Trigger mode . ... Auto
Trigger level. . . .. 15V
Input coupling. ... DC

Hold off ........ 9us

Input impedance . 1 K2
Characteristics Confirmation Procedure
The following three steps confirm the event input operation.

1. Load theTP5EVENT.PDA test pattern file from the performance check
disk.

2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Confirm that a Ius square wave and a 500 ns square wave are displayed on
the oscilloscope alternately for 1 cycle and 2 cycles respectively.

The following four steps confirm the inhibit input operation.

4. Remove the header pin connected to pod CHO and connect it to CH2. Next,
remove the header pin connected to CH1 and connect it to CHO. Remove the
SMB connector connected ES/ENT INPUT and connect it ttNHIBIT
INPUT.

P3410 pod Oscilloscope

o P8410 TTL ouTRUT POD

Clooolp
olclooo

STATUS INPUT JQUTPUT [

[lnm mw 1RHEIT “L"T\H ™ aseser STRE ‘ oo OWOWDDD
O ofecccccccce Sto o o |o|Ban
o O o [
mo [ [ Meflecececceee DO O o|288
A ovm Ann OT APPLY EXT IBHAL = ‘ G a
Inhibit Input CHo CH2 4@

L SMB-to-pin-header Cable J

Figure B-19: Inhibit operation confirmation connections

5. Set the oscilloscope CH1 input impedance t&50
6. Press th&& TART/STOP button on the front panel twice.

7. Confirm that a square wave with aud period is displayed on the oscillo-
scope.
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P3420 Pod Performance Test

The items in this performance test are only for the P3420 pod. Perform these test
items in the following order.

= Qutput voltage levels. . . . . .. B-25
m Variabledelay............. B-29

®  Event input and inhibit input.  B-31

P3420 Pod Installation  Perform the following procedures to install the P3420.

1. Connect the DG2020A rear panel pattern data output connector to the P3420
rear panel data input connector using a pod connection cable. See Figure
B-20.

CAUTION. When connecting the DG2020A to a pod with a pod connection cable,

A turn off the DG2020A power before connecting the cable. Connecting the cable
with the power in the on state can damage the DG2020A and the P3410 pod.
When attaching the pod cable, ensure that the plug and socket are aligned
correctly.

Make sure that you have correctly inserted the cable plug in the DG2020A and
the pod before turning on power. The yellow wire end of the connector must be
aligned with the triangular yellow index mark on the DG2020A or pod.
Incorrectly connected cables will damage the DG2020A and the pod.

For more details, refer to page 1-9.

DG2020A (Rear)

P3420 Pod

Pod Connection Cable

Figure B-20: Pod connection
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2. Turn on the DG2020A power.

3. Press the DG20208ETUP button. Confirm that the high and low level
voltage values are displayed in the voltage levels column on the DG2020A
screen. (See Figure B-21.)

Voltage Level Display

Channel Data [Group:Rit] Inhibit

L

[ DATAGT.00 |
A-62 D02 [ DATAG2:00 ]
A-03 D03 [ DATA3:00 ]
A-04 D04 [ DATA04:00 ]
A-65 D05 [ DATAG5:00 ]
A-06 D06 [ DATA06:00 ]
A-67 D07 [ DATAO7:00 ]
A-08  DO8 [ DATAO8:00 ]
A-60 D09 [ DATAB9:00 ]
A-10 D10 [ DATA10:00 ]
A-11 D11 [ DATA11:00 ]

B 00 02 £ G D40 A2 00 00 Cad L i)
SooDoDoDD o O
L L L AL WD WL L s s L e

[an o o o o flan o R Ja Joae Jan] (00

Figure B-21: P3420 voltage level display

P3420 Output  Figure B-22 shows the output connections for the P3420.
Connections

CHO to CH11 Data Outputs (SMB Connectors)

SONY
P3420 VARIABLE OUTPUT POD

STATUS INPUT JQUTPUT [
[ WHIBIT  EVENT Gio o1 o2 CH3 CHé CHE CHB CHT e e e g
o oo o o o o o o o 0o O O O
[
A

o O

100 = BV -3V T0+7¥ /N DO NOT APPLY EXT SIGHAL J

Figure B-22: P3420 output connectors

Output Voltage Levels  This test confirms pod output voltages into a @ Mad.
Precision =-(3% of Amplitude)+ 0.1 V
Variable voltage levels for the amplitude
High level: -2 V to +7 V
Low level: -3V to +6 V
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Required Equipment
= DG2020A

®  Pod connection cable

®  BNC to dual banana adapter
®  SMB-to-BNC cable

m 1 MQ resistor

m  Performance check disk

Connections. Connect the CHO data output pin for the pod connected to the
DG2020A to the digital multimeter input through an SMB-to-BNC cable,
and a BNC to dual banana adapter. Connect th&Idgistor across the
BNC to dual banana adapter terminals.

Digital multimeter

P3420 pod
=] P3420 VARIABLE GUTPUT POD T O
Sre e | CHD (2] CH2 GHY o G‘@UTPUE‘U o ona GHE CHID ct 1 MQ
ot W OHIOIBIT EVENT 7 LAY DELAY BELAY DELAY ’_‘ = =TT D
WO Ow O“%L o Omamom? ©C 0 o0 || :. 0000000000
SMB-to-BNC Cable
Figure B-23: Output voltage level measurement connections
Setup
®m  Digital multimeter
Function........ DCV
Range.......... Auto

Characteristics Confirmation Procedure

The following six steps confirm the high level output voltage accuracy.

1. Load theTP8BDCH.PDA test pattern file from the performance check disk.

2. Press the keys shown below in the indicated order to set the high level
voltage to —2 V and the low level voltage to -3 V.

B-26
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Front panel
Menu button Bottom button | Popup menu Side button button
SETUP Level/Delay
Move the cursor to CHOO with the general purpose knob.
High Level -, 2,ENTER
Low Level -, 3, ENTER

3. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

4. Confirm that the reading on the digital multimeter is in the range —2.16 to
-1.84 V.

5. Set the high level voltageto 0V, 2.0V, 4.0 V and 7.0 V as shown in Table
B-6, and confirm that the digital multimeter reading falls within the specified
voltage ranges. Note that the low level voltage is automatically set to -2 V
when the high level voltage is setto 7 V.

Table B-6: High level output voltage ranges for a 1 MQ load

Settings
High level output voltage range
High level Low level
ov -3.0V -0.10Vto 0.10V
20V -3.0V 1.84V1i02.16 V
40V -3.0V 3.78Vto4.22V
7.0V 2.0V 6.69Vto7.31V

6. Move the SMB-t0-BNC cable connected to the P3420 CHO output connector
to CH1 through CH11 in turn, and confirm the high level output voltage
ranges in the same way for each of these channels.

The remaining steps confirm the low level output voltage accuracy.

7. Move the SMB-to-BNC cable connected to the P3420 data output connector
back to CHO.

8. Load theTPODCL.PDA test pattern file from the performance check disk.

9. Press the keys shown below in the indicated order to set the low level
voltage to 6 V and the high level voltage to 7 V.
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Front panel
Menu button Bottom button | Popup menu Side button button
SETUP Level/Delay
Move the cursor to CHOO with the general purpose knob.
Low Level 6, ENTER
High Level 7, ENTER

10. Press th& TART/STOP button on the front panel so that the button's LED
indicator lights.

11. Confirm that the reading on the digital multimeter is in the range 5.72 to
6.28 V.

12. Set the low level voltage to 4.0 V, 2.0 V, 0.0 V and —-3.0 V as shown in Table
B-7, and confirm that the digital multimeter reading falls within the specified
voltage range. Note that the high level voltage is automatically set to 6 V
when the low level voltage is set to =3 V.

Table B-7: Low level output voltage ranges for a 1 MQ load

Settings
High level output voltage range
Low level High level
40V 7.0V 3.78Vto4.22V
20V 7.0V 1.84V1i02.16 V
0.0V 7.0V -0.10Vto 0.10V
-3.0V 6.0V -3.19Vio-2.81V

13. Move the SMB-to-BNC cable connected the P3420 CHO output connector to
CH1 through CH11 in turn, and confirm the low level output voltage ranges
in the same way for each of these channels.
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Variable Delay  This test confirms that the delay with respect to the P3420 CHO is within the
range+(0.8 ns + 3% of the delay time). This test is for the channels that support
variable delay times, i.e., channels CH8 to CH11.

Required Equipment
m DG2020A

m  Pod connection cable

m  Oscilloscope

®  Two SMB-to-BNC cables
m  Performance check disk

Connections. Connect the P3420 CHO and CHS8 data output pins to the oscillo-
scope CH1 and CH2 inputs using the SMB-to-BNC cables.

Oscilloscope
P3420 pod P
PS420) vARABLE OUTPUT FOD g@ggga
STATUS INPUT| 1QUTPUT L — - -
WHBIT  EVENT (1) (1] 13 tns =) o 1] o7 o can o S O_w o |0 ggg
S ollo o O 0O 0 0 0 O O O O O 0o/2 T2 |2E5s
RN [ T A o0 ey Bt s R B — =0 O o |72
[ [0 o]
| S SR S S
l CHO CH8

LL SMB-to-BNC Cable

Figure B-24: Variable delay precision check

Setup
®  Oscilloscope

Displayed channels CH1 and CH2

Vertical axis . . . .. 2 V/div

Horizontal axis. .. 2 ns/div

MEASURE. .. ... CH1— CH2 DLY
Record Length. .. 2500 points in 50 divs
Trigger source ... CH1

Input coupling

(CH1and CH2).. DC
Input impedance
(CH1and CH2).. 1M
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Characteristics Confirmation Procedure

1. Load theTP7DELAY.PDA test pattern file from the performance check

disk.

2. Press the following keys in the order shown. In the present state the CH8
through CH11 delay settings will all be 0.0 ns.

Menu button

Bottom button

Front panel
Popup menu Side button button

SETUP

Level/Delay

Move the cursor to CH08 with the general purpose knob.

Delay

3. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

4. Observe the two clock pulses on the oscilloscope, and read off the CH8
delay value referenced to CHO with the timing measured between points with
voltages of 50 % of the peak value. Confirm that the values measured with
the oscilloscope for the delay settings in Table B-8 fall within the delay span

ranges in the table below.

Table B-8: Delay precision

Settings Delay span range
0.0ns -0.80 ns to 0.80 ns
2.0ns 1.14 nsto 2.86 ns
5.0ns 4.05ns105.95 ns
10.0 ns 8.90nsto 11.10 ns
20.0 ns 18.60 ns to 21.40 ns

5. Move the pin header cable connected to the P3420 CH8 to channels CH9
through CH11 in turn, and repeat step 3 to confirm the delay values.

B-30
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Appendix B: Performance Verification

Event Input and Inhibit
Input

This test confirms that the event jump and inhibit operations function correctly
in response to signals applied to the P3420 pod event and inhibit inputs.

Required Equipment
m DG2020A

m  Oscilloscope

®  Pod connection cable

m  SMB-to-BNC cable

m  SMB to SMB cable

m  Performance check disk

Connections. Connect the P3420 CHO output connector to the oscilloscope CH1
input using an SMB-to-BNC cable. Also, connect the P3420 CH1 output pin
to the P3420 po&VENT INPUT using an SMB to SMB cable.

Oscilloscope

P3420 pod

o) P3420 VARABLE OUTFUT FOD

oo oolp
olgooo

JOUTPUTL

cHe 'H e 7 ma HD CHID i1
LAY DELAY LAY DaLAY

o o0 O O O O O O
vy A oosr ey e ge ————— |

STATUS INPUT!
o @h -
N 17 —_—

DO_}O OEIEIEI
S D oo DEDD
; Q\o

o|ooo
o o)
———

Event Input || CHo CH1

l

-

SMB to SMB Cable

SMB-to-BNC Cable

Figure B-25: Event input operation confirmation connections
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Setup
m  Oscilloscope

Displayed channel CH1
Vertical axis . . . .. 2 V/div
Horizontal axis. .. 200 ns/div
Trigger mode . ... Auto
Trigger level. . . .. 15V
Input coupling. ... DC
Hold off ........ 9us
Input impedance. 1K2
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Characteristics Confirmation Procedure
The following three steps confirm the event input operation.

1. Load theTP5EVENT.PDA test pattern file from the performance check
disk.

2. Press th&TART/STOP button on the front panel so that the button’s LED
indicator lights.

3. Confirm that a lus square wave and a 500 ns square wave are displayed on
the oscilloscope alternately for 1 cycle and 2 cycles respectively.

The following four steps confirm the inhibit input operation.

4. Remove the SMB connector connected to the pod CHO and connect it to
CH2. Next, remove the SMB connector connected to CH1 and connect it to
CHO. Remove the SMB connector connecteBW&ENT INPUT and
connect it tdNHIBIT INPUT .

P3420 pod Oscilloscope

o] P3420 VARABLE OUTPUT FOD oo oo

STATUS| INPUT| JOUTPUTL oc;o‘ =

=rllg o]]g o g 0o 0o 0o 0 003080

asay oL avmev Amwremreroan —— ]
Inhibit Input CHO CH2
‘L
SMB-to-BNC Cable
)
SMB to SMB Cable

Figure B-26: Inhibit input operation confirmation connections

5. Set the oscilloscope CH1 input impedance t§250
6. Press th&TART/STOP button on the front panel twice.

7. Confirm that a square wave with a4 period is displayed on the oscillo-
scope.
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Appendix C: Miscellaneous

This appendix covers the following items.

Repackaging for Shipment
Inspection and Cleaning
Factory Settings

Conversion Table Examples

Repackaging for Shipment

If this instrument is shipped by commercial transportation, use the original
packaging material. Unpack the instrument carefully from its shipping container
so that the carton and packaging material can be used for repackaging.

If the original packaging is unfit for use or is not available, repackage the
instrument as follows:

1.

Obtain a corrugated cardboard shipping carton having inside dimensions at
least six inches greater than the instrument dimensions and having a carton
test strength of at least 275 pounds.

If the instrument is being shipped to a Tektronix Service Center for repair or
calibration, attach a tag to the instrument showing the following: the owner
of the instrument (with address), the name of a person at your firm who may
be contacted if additional information is needed, the complete instrument
type and serial number, and a description of the service required.

Wrap the instrument with polyethylene sheeting or equivalent to protect the
outside finish and prevent entry of packing materials into the instrument.

Cushion the instrument on all sides by tightly packing dunnage or urethane
foam between the carton and the instrument, allowing for three inches of
padding on each side (including top and bottom).

Seal the carton with shipping tape or with an industrial stapler.

Mark the address of the Tektronix Service Center and your return address on
the carton in one or more prominent locations.

DG2020A, P3410, & P3420 User Manual C-1



Appendix C: Miscellaneous

Inspection and Cleaning Procedures

VAN

Inspection — Exterior

Inspect and clean the instrument as often as operating conditions require. The
collection of dirt can cause instrument overheating and breakdown. Dirt acts as
an insulating blanket, preventing efficient heat dissipation. Dirt also provides an
electrical conduction pathatcan cause an instrument failure, especially under
high-humidity conditions.

CAUTION. Avoid the use of chemical cleaning agents that might damage the
plastics used in this instrument. Use only deionized water when cleaning the
menu buttons or front-panel buttons. Use a 75% isopropyl alcohol solution as a
cleaner and rinse with deionized water. Before using any other type of cleaner,
consult your Tektronix Service Center or representative.

Avoid the use of high pressure compressed air when cleaning dust from the
interior of this instrument. (High pressure air can cause ESD.) Instead, use low
pressure compressed air (about 9 psi).

Using Table C-1 as a guide, inspect the outside of the instrument for damage,
wear, and missing parts. You should thoroughly check instruments that appear to
have been dropped or otherwise abused to verify correct operation and perfor-
mance. Immediately repair defects that could cause personal injury or lead to
further damage to the instrument.

Table C-1: External inspection check list

ltem Inspect for Repair action

Cabinet, front panel, and cover Cracks, scratches, deformations, damaged Replace defective module
hardware or gaskets

Front-panel knobs Missing, damaged, or loose knobs Repair or replace missing or defective knobs

Connectors Broken shells, cracked insulation, and Replace defective modules. Clear or wash out
deformed contacts. Dirt in connectors dirt

Carrying handle and cabinet feet Correct operation Replace defective module

Accessories Missing items or parts of items, bent pins, Replace damaged or missing items, frayed
broken or frayed cables, and damaged cables, and defective modules
connectors
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Cleaning Procedure —
Exterior

WARNING. To avoid injury or death, unplug the power cord from line voltage
before cleaning the instrument. To avoid getting moisture inside the instrument
during external cleaning, use only enough liquid to dampen the cloth or applica-
tor.

1. Remove loose dust on the outside of the instrument with a lint-free cloth.

2. Remove remaining dirt with a lint free cloth dampened in a general purpose
detergent-and-water solution. Do not use abrasive cleaners.

3. Clean the monitor screen with a lint-free cloth dampened with either isopro-
pyl alcohol or, preferably, a gentle, general purpose detergent-and-water
solution.
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Factory Settings
WhenReset to Factoryis selected from thBTILITY Systemmenu, this
instrument’s parameters are reset to the values they had when leaving factory.
Table C-2 lists these factory settings.
Table C-2: Factory settings
SETUP menu
Level/Delay
High Level 3.0V (open circuit)
Low Level 0.0V
Delay 0.0ns
Z on Stop On
Pod Control
Event Level 14V
Inhibit Level 14V
POD Event Enable
Run Mode
Run mode Repeat
Update Auto
Trigger
Slope Positive
Level 14V
Impedance 1KQ
Oscillator
Source Internal
Int Frequency 100.00 MHz
Ext Frequency 100.00 MHz
PLL On
UTILITY menu
Mass Memory
Special — Catalog Order NAME1
Display
Clock Off
Brightness 70%
Dimmer Off
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Table C-2: Factory settings (Cont.)

UTILITY menu
Hardcopy
Format BMP
Port DISK
System
Power up Pause On
Diag
Type All

The following menu items are not affectedRgset to Factory
B Menu items in th&DIT menu
m  The followingSETUP items

Group number
Channel allocation
Pod allocation

However, wherSecurity Immediate item is selected in the@TILITY
Systemmenu, the above items are reset.

B  The followingUTILITY items

Remote Port

GPIB operation mode and address
Serial parameters

Date/Time
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Conversion Table Examples

Using the code conversion table, bit pattern can be converted to an other. Figure
C-1 shows an image how the code conversion table is used.

Data bits being
Data bits already looked up looked up Data bits that will be looked up

Source data bit pattern \ I I |

|
When the data bits being looked up are pattern-matched to the data
bits specified by PAST, CURRENT, NEXT and PAST OUTPUT,
corresponding output code is written to the destination.

| PAST | CURRENT | NEXT | PAST OUTPUT j«—| OUTPUT CODE

Code Conversion Table

Destination data bit pattern \ | |

Data bits already written after Data bits about Data bits that will be written
converted being written after converted

Figure C-1: Conversion image example
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Examples  In following examples, data bits to be written in the tables are introduced. And
input and output data bit pattern example is following each table.

® Inverting bit of theNRZ data.

PAST CURRENT NEXT P.OUT OUTPUT CODE
0 1
1 0
Example
Input 0 1 0 0 1 0 0 0
Output 1 0 1 1 0 1 1 1
m  Converting NRZ data thIRZI .
PAST CURRENT NEXT P.OUT OUTPUT CODE
1 1
1 0
0 0
0 1
Example
Input 0 1 0 0 1 0 0 0
Output 0 1 1 1 1 1 1 1
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m  Converting NRZ data tBlRZI. Two bit are generated for each input bit.

PAST CURRENT NEXT P.OUT OUTPUT CODE
1 0|01
1 1110
0 000
0 111
Example
Input 0 1 0 0 1 1 0 0 0

Output 00 01 " " 10 01 " " 1

m  Converting NRZ data t6M. Two bit are generated for each input bit.

PAST CURRENT NEXT P.OUT OUTPUT CODE
0 0|1
0 1(00
1 010
1 101
Example
Input 0 1 0 0 1 1 0 0 0

Output " 01 00 " 01 01 00 " 00
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m  Converting NRZ data tBI-PHASE. Two bit are generated for each input

bit.
PAST CURRENT NEXT P.OUT OUTPUT CODE
0 01
1 10
Example
Input 0 1 0 0 1 1 0 0 0
Output 01 10 01 01 10 10 01 01 01

®  Converting NRZ data tRZ. Two bit are generated for each input bit.

PAST CURRENT NEXT P.OUT OUTPUT CODE
0 00
1 10
Example
Input 0 1 0 0 1 1 0 0 0
Output 00 10 00 00 10 10 00 00 00

m  Qutput bit is always set to 1 when input bit changes from 1 to 0 or O to 1.

PAST CURRENT NEXT P.OUT OUTPUT CODE
1 1
0 1
1 0
0 0
Example
Input 0 1 0 0 1 1 0 0 0
Output 0 1 1 0 1 0 1 0 0
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m  Converting NRZ data tt-7 RLL (Run-length Limited Codes)

PAST CURRENT NEXT P.OUT OUTPUT CODE

0000 11100000

0000 0011111

0001 00 | 111111

0001 01 | 111111

0001 10 | 000000

0001 11 |1 000000

0010 01 | 111110

0010 10 | 000001

0010 00 | 111110

0010 11 | 000001

0011 11100001

0011 0| 011110

01 11100

01 0011

10 01 [ 111

10 10 | 000

10 00 | 111

10 11| 000

11 01 [ 110

i 10 | 001

1 00 (110

1 11 | 001

0 0

1 1
Example
Input 01 10 1 0010 10 0011 1 0001 0011 10 0000
Output 011 000 110 000001 | 111 100001 [ 110 000000 | 011110 | 000 011111
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Index
A

Accessories, 1-4
inspection of, C-2
Add block delimiter here, 3-25
Add Group, 3-65
Address, 3-90
Advanced Control for Sequence, 3-4
APPLICATION Menu, 3-79
Area and Point Cursors, 2-26
Arrow Buttons, 2-3
Assign, 3-68

Basic Hardware Structure, 2-10

Basic Menu Operation, 2-17

Basic Operation Examples, 2-35
Before Starting Example, 2-36
Equipment Connections, 2-37
Operating Procedure Sequences, 2-36
Required Equipment, 2-35

Baudrate, 3-91

Bezel buttons, 2-2

Binary display, 2-24

Binary down counter, 3-40

Binary up counter, 3-40

Bit Operation, 3-49

Block delimiter, 2-14

Block division, 2-14

Block Menu, 3-24

Block Relative Cursor Movement, 3-24

Bottom Menu, 2-7, 2-19

Brightness, 3-87

Button Function Description Area, 2-7

C

Cabinet, inspection of, C-2
Catalog Order, 3-85
Change Directory, 3-83
Change Inhibit Control, 3-69
Cleaning

agents, C-2

compressed air, C-2

exterior, C-3

instrument cabinet, C-3
Cleaning, Inspection and cleaning procedures, C-2
CLEAR MENU Button, 2-2

DG2020A, P3410, & P3420 User Manual

Clear Message Area, 3-89
Clock, 3-87

CLOCK IN Connector, 2-4
CLOCK OUT Connector, 2-4
Clock Pattern, 3-42

Clock Unit, 2-11

Configure, 3-90

Connectors, inspection of, C-2
Conversion Table Examples, C-6
Copy, 3-31, 3-84

Copy or Delete, 3-84

CPU Unit, 2-11

Creating Standard Pattern Data, 3-40
CURSOR Button, 2-3

Cut, 3-31

D

Data Bits, 3-91

Data Structure Basics, 2-13
Date and Time Display Area, 2-7
Date/Time, 3-92

Delay, 3-71

Delete, 3-84

Delete All, 3-84

Delete current block delimiter, 3-26
Delete Group, 3-66

Delete Key, 2-3

Delete sequence step, 3-56
Diag Menu, 3-93

Dimmer, 3-87

Display, 3-86

Display and Front Panel, 2-12
display elements, 2-6
Display/Hardcopy Menu, 3-86

E

Edit Operations, 2-25

Enhanced, 3-74

Enhanced Action Menu, 3-42

ENTER Button, 2-3

Event Level, 3-71

EVENT OUTPUT, 2-2

Example 1: Creating a Pattern and Storing it in a File,
2-39

Example 2: Loading and Editing a Pattern Stored in a
File, 2-42

Example 3: Signal Output, 2-46
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Example 4: Creating a Sequence, 2-54

Execute Action Menu, 3-28
EXECUTE Button, 2-3
Export, 3-15

Ext Frequency, 3-78

F

Factory Settings, C-4

File Menu, 3-9

FORCE TRIGGER Button, 2-3
Format, 3-88

Formating Data, CSV format, 3-13

Front Panel, 2-1

Front panel, knobs, inspection of, C-2

G

General Purpose Knob, 2-3
Graycode counter, 3-40
Group allocation, 2-14
Group Assign Menu, 3-65
Group bit(s) Config, 3-67

H

Handshake, 3-91

Hardcopy, 3-88

HARDCOPY Button, 2-3
Hardware Block Diagram, 2-10
High Level (P3420 only), 3-70

IEEE STD 488 Connector, 2-4
Impedance, 3-77
Import, 3-10

Inhibit Function, 2-12
Inhibit Level, 3-72

Initial Inspection, 1-2
Initialize Media, 3-85
Insert, 3-55

Insert high data, 3-33
Insert low data, 3-33
Inspection, exterior, C-2

Inspection and cleaning procedures, C-2
Inspection checklist, external, C-2

Installation, 1-7
Int Frequency, 3-77

Internal Structure and Operating Principles, 2-10

Invert data, 3-33

Index-2

J

Johnson counter, 3-40

L

Level, 3-76

Level/Delay Menu, 3-70
Load Data & Setup, 3-9
Lock, 3-85

Logical Operation, 3-47

Low Level (P3420 only), 3-70

Magnify, 3-35

Maintenance kit, list of contents, 1-6
Make Directory, 3-83

Make Sequence Menu, 3-54

Mass Memory Menu, 3-83

Memory size, 2-14

MENU Buttons, 2-3

Menu Item Display, 2-19

menu notation, 2-18

Menu Operations, 2-17

Message Display, 2-7

Message Display Area, 2-7

Mirror horizontal, 3-35

Mirror Vertical, 3-34

Monitor, cleaning, C-3

Move cursor to prev/next block, 3-21
Move cursor to prev/next edge in reference group, 3-21
Move cursor to prev/next edge in selected group, 3-21
Move cursor to prev/next index, 3-21
Move to block (any), 3-24

Move to block end, 3-24

Move to block start, 3-24

Move to next block, 3-24

Move to previous block, 3-24

New, 3-17

Nominal Traits, A-9

Numeric Input, 2-20

Numeric input, 3-35

Numeric Input Examples, 2-21

Numeric Input Keys, 2-20

Numeric inputs using the numeric keys, 2-20
Numeric Keys, 2-3

DG2020A, P3410, & P3420 User Manual



Index

0 R

ON/STBY Button, 2-2 Rear Panel, 2-4

Operating Modes Overview, 2-16 Release, 3-69

Operation Outlines, 3-2 Remote Port, 3-89

Option 01 (24 Channel Output), 1-3 Rename, 3-67, 3-83

Option 02 (36 Channel Output), 1-3 Rename current block, 3-27
Option 1R (Rack Mount), 1-3 Repackaging for Shipment, C-1
Optional Accessories, 1-5 Repeat, 3-73

Options, 1-3 Repeat Count, 3-56
Oscillator Menu, 3-77 Reset All bits Assign, 3-67
Outlines for Pattern data Sequence Creations, 3-3 Reset to Factory, 3-92
Output Pod, 2-11 Resize current block, 3-27

Rotate down, 3-40
Rotate left, 3-39
P Rotate region left/right, 3-21

P3410 Front and Rear Panel, 2-8 Egg{g :?%:?n;:%down, 3-21
P3410 Pod Performance Test, B-17 Rotate ug é_40
P3420 Front and Rear Panel, 2-9 P,

RS232C Connector, 2-4
P3420 Pod Performance Test, B-24 Run Mode Menu, 3-73
Parity, 3-91

Paste insert, 3-31 Run Modes, 2-16
Paste-replace, 3-32

Pattern Data, 2-13 s
Pattern data, 2-14
Pattern Data Display Format, 2-23 Save Data & Setup, 3-9
Pattern Data Output Connector, 2-4 Security Immediate, 3-92
Pattern Generation Unit, 2-11 Select arrow key function, 3-20
Performance Conditions, A-2 Select reference group, 3-18
Performance Tests for the DG2020A/Pod Combination, Self Tests, B-5

B-6 Sequence Data, 2-14
Place mark here, 3-18 Sequence data, 2-14
PLL, 3-78 Serial Code Converter, 3-50
POD A Event, 3-72 Set data to high, 3-32
Pod allocation, 2-14 Set data to low, 3-32
Pod Assign Menu, 3-68 Set Enhanced Control, 3-56
Pod Control Menu, 3-71 Set memory size, 3-19
Pop up Menu, 2-7 Set scope, 3-30
Port, 3-88 Set view type to binary, 3-23
Power Connector, 2-4 Set view type to table, 3-23
Power Cord Identification, 1-11 Set view type to timing, 3-23
Power Cord Options, 1-3 Setting the Pattern Data Display Format, 3-22
Power Off, 1-14 Setting Values with the General Purpose Knob, 2-22
Power On, 1-12 Settings Menu, 3-17
Power Supply Fuse Holder, 2-4 Setup Data, 2-13
Power up Pause, 3-91 Setup data, 2-14
PRINCIPLE POWER SWITCH, 2-4 Shift left, 3-37
Procedures, inspection and cleaning, C-2 Shift left (add zero), 3-37
Product Description, 1-1 Shift region left/right, 3-21
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Shift region left/right (add zero), 3-21

Shift region up/down, 3-21

Shift region up/down (add zero), 3-21

Shift Register Generator, 3-44
Shift right, 3-37

Shift right (add zero), 3-37
Side and Sub Menus, 2-19
Side Menu, 2-7

Side Panel, 2-5

Single, 3-73

Slope, 3-76

Source, 3-77

Special, 3-57, 3-85
Standard Accessories, 1-4
START/STOP Button, 2-3
Start-up Diganostics, 1-14
Status Area, 2-7

Status Menu, 3-93

Step, 3-74

STEP/EVENT Button, 2-3
Stop Bits, 3-91
Sub-sequence, 3-57
SYNC OUTPUT, 2-2
System Menu, 3-89

Index-4

T

Table display, 2-24

Test Procedure Notes, B-4
Text Input, 2-28

Timing display, 2-23
TRIGGER INPUT, 2-2
Trigger Menu, 3-76

Typical Characteristics, A-7

U

Units Buttons, 2-3

Unselect reference group, 3-19
Update, 3-75

Update Modes, 2-16

w

Warranted Characteristics, A-2

Z

Z on Stop, 3-71
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