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PREFACE

The DAS 9100 Series Service Manual is organized in two volumes. The first volume contains the
specifications, the theory of operation, and other instrument familiarization information. The sec-
ond volume contains the information most likely to be used directly while repairing or maintaining
a DAS module or system. Note, however, that both of the volumes are required to complete a
repair because the Verification and Adjustment Procedures are contained in the first volume.

This manual is designed for use by a qualified service technician with moderate experience with
high-speed digital circuitry. Familiarity with both the TTL and ECL logic families is assumed.
Familiarity with, and the ability to operate, standard test instruments used on digital circuitry, like
high-speed oscilloscopes and logic analyzers, is also assumed.

The DAS 9100 Series contains some complicated and/or non-standard circuits. For most effec-
tive use of repair time, it is wise to become familiar with the operation of the instrument, both the
hardware and the firmware. The Theory of Operation is organized as a learning guide to the
structure and function of the instrument.

Since in many cases familiarity with the instrument is not feasible, the Maintenance: General
Information and the Maintenance: Troubleshooting sections in volume two give the required infor-
mation to complete most repairs in a short time. This will prove useful to the technician who does
not often have occasion to repair a DAS 9100 Series instrument.

WHAT THIS MANUAL CONTAINS

The Service Manual is divided into twelve sections that are located in two binders. The third
binuer is available for Addenda to the Service Manual.

VOLUME 1

Section 1 - Introduction and Specifications. This section describes the DAS 9100, its modes of
operation, products and options, standard and optional accessories, and electrical and physical
specifications.

Section 2 - Options. This section lists the options that are available with the DAS 9100 Series of
instruments.

Section 3 - Operating Instructions. This section describes the DAS 9100 power requirements,
module installation procedures, probe connections, and the keyboard. There is also an overview
of the menus used by the operator to control the system. Refer to the DAS 9100 Series Opera-
tor’'s Manual for complete operating instructions.

Section 4 - Theory of Operation. This section contains a discussion of the basic operation of the
DAS 9100 Series instruments, a block diagram description of the DAS, and detailed circuit de-
scriptions of all parts of the mainframe, modules, probes, and options.

Section 5 - Verification and Adjustment Procedures. This section contains the functional check

procedures, the adjustment procedures and the performance check procedures for all parts of the
DAS.
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VOLUME 2

Section 6 - Maintenance: General Information. This section of the manual contains information
necessary to maintain the DAS. General precautions, disassembly procedures, and general main-
tenance information is included in this section.

Section 7 - Maintenance: Troubleshooting. This section contains troubleshooting trees and
information.

Section 8 - Maintenance: Diagnostic Test Descriptions. This section gives detailed instructions
for using the Diagnostics menu. It also provides detailed descriptions of the operation of each test
used by the diagnostics.

Section 9 - Reference Material. This section provides quick reference material for use while
troubleshooting or adjusting any part of the DAS.

Section 10 - Replaceable Electrical Parts. This section contains a list (including Tektronix part
numbers) of all replaceable electrical parts in the DAS.

Section 11 - Diagrams. This section contains all schematics for the DAS as well as board and
component locator diagrams and tables.

Section 12 - Replaceable Mechanical Parts. This section contains lists (including part numbers)
of all replaceable mechanical parts in the DAS and provides illustration to show the location of
each of these parts.
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OPERATOR’S SAFETY SUMMARY

The general safety information in this summary is for both operator and service personnel. Specif-
ic cautions and warnings are placed throughout the manual where they apply but may not appear
in this summary.

TERMS IN THIS MANUAL

CAUTION statements identify conditions or practices that could result in damage to the equip-
ment or other property.

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

TERMS AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not immediately accessible as one reads the mark-
ing, or a hazard to property, including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads the marking.

SYMBOLS AS MARKED ON EQUIPMENT

% DANGER—high voltage
@ Protective ground (earth) terminal.

A ATTENTION—refer to manual.

GROUNDING THE PRODUCT

This product is intended to operate from a power source that does not apply more than 250 volts
rms between the supply conductors or between either supply conductor and ground.

This product is grounded through the grounding conductor of the power cord. To avoid electrical
shock, plug the power cord into a properly wired receptacle before connecting it to the product. A
protective ground connection by way of the grounding conductor in the power cord is essential for
safe operation.

DANGER ARISING FROM LOSS OF GROUND

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

Xix
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USE THE PROPER POWER CORD

Use only the power cord and connector specified for this product, and be sure it is in good
condition.

Refer to the Operating Instructions section of this manual for information on power cords and
connectors.

USE THE PROPER FUSE

To avoid fire hazard, use only a fuse of the correct type, voltage rating, and current rating as
specified in the parts list for this product.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an explosive atmosphere unless it has been
specifically certified for such operation.
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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operator’s Safety Summary.

DO NOT SERVICE ALONE

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

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch
exposed connections and components while power is on. Do not wear metal neck chains, wrist-
bands or other metal jewelry while power is on and connections and components are exposed.

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

USE CAUTION WHEN SERVICING THE CRT

The CRT should be serviced only by qualified personnel familiar with CRT servicing procedures
and precautions.

CRTs retain hazardous voltages for long periods of time after power-down. Before attempting
any work inside the monitor, discharge the CRT by shorting the anode connection to chassis
ground. When discharging, connect to ground, then to anode.

Use extreme caution when handling the CRT. Rough handling may cause it to implode. Do not
nick or scratch the glass or subject it to undue pressure during removal or installation. When
handling the CRT, wear safety goggles and heavy gloves for protection.

REMOVE LOOSE OBJECTS

During disassembly or installation procedures, screws or other small objects may fail to the
bottom of the mainframe. To avoid shorting out the primary power supply, do not power up the
instrument until such objects have been removed.

p:$4]
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INTRODUCTION AND

SPECIFICATIONS

DESCRIPTION

The Digital Analysis System (DAS) 9100 Series is a family of programmable logic analysis instru-
ments useful in the design, manufacture, and service of digital products. The series features a
modular system architecture that allows various instrument configurations, each tailored to meet
specific testing requirements. A DAS may be configured as a logic analyzer, as a pattern genera-
tor, or as a combination of the two. Option selections for adding an 1/O interface (GPIB, RS-232,
hard copy), a tape drive, supplemental dc power, and rackmount hardware are also available.

DAS modularity is built around the 9100 Series of microprocessor-controlled mainframes (see
Figure 1-1). These units house all modular components and options and provide the circuitry and
firmware necessary to integrate their functions.

instrument functions and additional power supplies are added to the mainframe in modules. Up to
six data acquisition and pattern generator modules may be installed, as long as they do not
exceed the maximum of 104 acquisition or 80 stimulus channels.

Choose between:

° 91A32 Data Acquisition Module, 32 channels at 25 MHz, (three maximum).
* 91A08 Data Acquisition Module, 8 data/glitch channels at 100 MHz, (four maximum).
° 91P16 Pattern Generator Module, 16 channels at 25 MHz, (one maximum).

e 91P32 Pattern Generator Expander Module, 32 channels at 25 MHz, (two maximum).

MODES OF OPERATION

DATA ACQUISITION

Operating as a logic analyzer, the DAS can acquire up to 104 channels of parallel data. The
number of acquisition channels, along with clock and trigger functions, is a direct result of the
number and type of data acquisition modules installed in the mainframe.

Using one to three 91A32 modules, the DAS acquires and stores from 32 to 96 input channels
with 2 to 6 clock qualifiers. In this mode, all modules may be run from the same internal clock (set
at intervals ranging from 5 ms to 40 ns), or from the same external clock’s rising or falling edge
(set to 40 ns maximum). A special split-clock feature is also provided for setting each 91A32
module to a different external clock, such as those belonging to multiplexed bus structures. Three
word recognizers may be specified on all channels and used in several different triggering
sequences.
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Using one to four 91A08 modules, the DAS acquires and stores from 8 to 32 input channels with
1 to 4 clock qualifiers. All modules may run at a 100 MHz maximum clock rate using the DAS
internal clock or an external clock’s rising or falling edge. The 91A08 modules also acquire and
store glitches on all data channels. Word recognition can be set to trigger on data or glitches.

Two modes are provided for using the 91A32 and 91A08 modules together. The AND mode runs
the modules simultaneously using the clock and word recognizer functions of the 91A32 mod-
ule(s). The ARMS mode runs the two modules simultaneously, but at different clock rates. In this
mode, the 91A32 trigger enables the 91A08 trigger to produce a display effect similar to an
oscilloscope’s delayed sweep.

In all acquisition modes, triggering may be positioned at the beginning, center, or end of the
acquisition memory; or it may be delayed for up to 32,767 clock cycles. BNC connectors on the
mainframe’s back panel also provide a trigger output and a trigger enable signal.

ACQUISITION AND REFERENCE MEMORY DISPLAY
Once in memory, acquired data is displayed in either Timing Diagram or State Table format.

In the Timing Diagram format, the DAS displays data in logic waveforms representing the high
and low states of each clock cycle. Up to 16 of these waveforms are displayed at one time.
Screen editing functions are available for viewing different portions of memory, for labeling and
rearranging channel orders, and for altering display magnification. The Timing Diagram also dis-
plays 91A08 glitch information.

In the State Table format, data is displayed in hexadecimal, octal, or binary radices. Up to 16 data
words appear on the screen at one time, with channel widths as wide as 104 bits. Up to 256
mnemonic definitions can be specified and incorporated into the display. As with the Timing
Diagram, screen editing functions are provided for moving, modifying, or reformatting the display.

DAS reference memory is also displayed in hexadecimal, octal, or binary radices. Data may be
loaded into reference memory from acquisition memory. Reference memory and newly acquired
data appear on the screen as two adjacent tables. Any difference in bit values is highlighted on
the acquisition memory portion of the display. Bit masking and editing functions are provided for
altering reference memory to represent any desired bit values.

PATTERN GENERATION

When used as a pattern generator, the DAS outputs clock, data, and strobe signals to a system
under test. The 91P16 module provides 2 clock output lines, 16 data output lines, and 2 strobe
lines. The addition of one or two 91P32 expander modules increases the output to 6 clock lines,
48 data output lines, and 6 strobe lines; or to 10 clock lines, 80 data output lines, and 10 strobe
lines.

The output clocks and data signals run from the master pattern generator clock (25 MHz maxi-
mum). The master clock can be supplied by the DAS internal clock or by an external clock source.
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Data output is synchronous to the clock edge. The data program may be entered in hexadecimal,
octal, or binary radices. Special commands are available for compressing this direct in-line code
through the use of call, return, goto, repeat, hold, and count functions.

Strobes are programmed asychronously, on a cycle-by-cycle basis, and may be asserted in
positive- or negative-true formats. Their leading and trailing edges may be positioned
independently.

The pattern generator also responds to external input signals. It accepts external interrupt,
pause, or inhibit signals. This allows interactive communication with the system under test.

GPIB, RS-232, AND HARD COPY INTERFACES

All DAS test operations may be extended through the use of the GPIB, RS-232, and hard copy
interfaces included in the I/O Interface assembly (mainframe Option 02).

The GPIB interface allows parallel data transmission between the DAS and any compatible host
controller. The DAS can function as a talker and listener in a GPIB network; the host controller
controls all menu setup and test functions.

The RS-232 interface allows two DAS systems to be linked together for master/slave transmis-
sion. The master DAS serves as the controller for setting up and operating another DAS in a
remote location. The RS-232 interface can also be used for transmitting GPIB commands.

A composite video output for hard copy units or video terminals is the third interface provided by
Option 02. This feature allows documentation of test results and operating parameters.

TAPE DRIVE

The tape drive (mainframe Option 01) may be used to store specific DAS setups on a magnetic
tape. You can store the entire instrument status or selected portions of the instrument status, and
then restore that information to the DAS at any time.

MAINFRAME STANDARD COMPONENTS

Refer to Figure 1-1 for the position of mainframe components, available modules, and options. All
probes connect through back-panel openings.

Keyboard — a functionally encoded keyboard located on the front of the mainframe. When low-
ered, this unit serves as the operator’s interface. Keystrokes are provided for calling up the
menus, for entering operating parameters, and for starting or stopping the test functions.

When folded, the keyboard serves as a protective front cover.

Dispiay Monitor — a 9-inch raster scan CRT with 24, 80-character lines of display. The monitor
displays the various DAS menus and provides highlighted, reverse video, and blinking screen
prompters. The DAS9129 color monitor also features a color-coded display using green, yellow,
and red.
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MAINFRAME STANDARD COMPONENTS

Refer to Figure 1-1 for the position of mainframe components, available modules, and options. All
probes connect through back-panel openings.

Keyboard — a functionally encoded keyboard located on the front of the mainframe. When low-
ered, this unit serves as the operator’s interface. Keystrokes are provided for calling up the
menus, for entering operating parameters, and for starting or stopping the test functions.

When folded, the keyboard serves as a protective front cover.

Display Monitor — a 9-inch raster scan CRT with 24, 80-character lines of display. The monitor
displays the various DAS menus and provides highlighted, reverse video, and blinking screen
prompters. The DAS9129 color monitor also features a color-coded display using green, yellow,
and red.

Interconnect Board — an etched circuit board fixed at the bottom of the mainframe. This board
provides the module bus slots used for installing data acquisition and pattern generator modules.
The board holds the Controller Module, the Trigger/Time Base Module, and up to six data acquisi-
tion or pattern generator modules.

Main Power Supply — an etched circuit board providing the power needed for all mainframe
components except module bus slots 1-6. The Main Power Supply provides all operating power
for the module bus slots occupied by the Controller and Trigger/Time Base Modules (slots 0 and
7). Operating power for the other six slots is provided by additonal +5 V Power Supply modules.

+5 V Power Supply — a plug-in circuit module providing all operating power for two contiguous
module bus slots. If more than two modules are to be used, more power must be added as
specified under mainframe Options 03 and 04.

Controller — a plug-in circuit module containing the system’s Z80 microprocessor, firmware, and
memory. It communicates over a 72-pin CPU bus on the interconnect board and controls all
system modules including the keyboard and monitor interfaces and the tape drive unit.

Trigger/Time Base — a plug-in circuit module with one P6452 Data Acquisition Probe used as
an external clock probe. This module performs two basic functions: it determines the occurrence
of a specified trigger sequence and then generates an acquisition stop/store signal. It also pro-
vides the intrnal or external clock sources required by any installed data acquisition or pattern
generator modules.

1-4 REV OCT 1983
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CONTROLLER MODULE DATA ACQUISITION OR
(mainframe standard) PATTERN GENERATOR

POWER SUPPLY AREA 1/0 INTERFACE
(optional)

DISPLAY MONITOR .
(mainframe standard) N\ -

= -

BASE MODULE
(mainframe standard)

KEYBOARD DC100 TAPE DRIVE
(mainframe standard) (optional)

3624-02

Figure 1-1. DAS9109 Mainframe configuration.
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INSTRUMENT MODULES

Module installation procedures are provided in Disassembly/Installation Procedures in the Mainte-
nance: General Information section.

91A32 Data Acquisition Module — The 91A32 features acquisition rates up to 25 MHz with 32
data input lines and two clock qualifiers. It has a 32-channel memory width and a 512-word depth
(three 91A32 modules maximum).

91A08 Data Acquisition Module — The 91A08 features acquisition rates up to 100 MHz with 8
data/glitch channels and one clock qualifier. It has separate data and glitch memories, both of
which have an 8-channel memory width and 512-word depth (four 91A08 modules maximum).

91P16 Pattern Generator Module — The 91P16 features 16 data output lines, 2 clock output
lines, and 2 strobe lines. It outputs at rates up to 256 MHz and has the capability to respond to exter-
nal interrupt, inhibit, and pause lines (one 91P16 module maximum).

91P32 Pattern Generator Expander Module — The 91P32 works in conjunction with the 91P16
to provide 32 additional data output lines, four clock output lines, and four strobe lines (two 91P32
modules maximum).

NOTE
The 91P32 modules are operable only if a 91P16 module is installed in the mainframe.

1-6 REV OCT 1983
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MAINFRAME OPTIONS

All of the following options, except the tape drive, may be installed by qualified service personnel
in accordance with the instructions contained in the Disassembly/Installation Procedures.

OPTION 01, Tape Drive for DC100-type Cartridges — resides in a reserved space in the right-
front of the mainframe. Its recording medium is a DC100-type tape cartridge inserted into the
driver through a slot on the mainframe’s front panel. This unit will store and recall DAS status,
menu parameters, and reference memories.

DAS91F1 is the field-installable version of Option 01. DAS91F1 must be installed at a Tektronix
Field Service Center.

OPTION 02, 1/0 Interface — a plug-in circuit module providing GPIB, RS-232, and hard copy

interfaces. Included with this option is a back panel insert with appropriate connectors for each
interface.

DAS92F2 is the field-installed version of Option 02 for the DAS9129 (color) Mainframe. DAS91F2
is the field-installable version of Option 02 for the DAS9109 (monochrome) Mainframe. DAS92F2
and DAS91F2 may be installed by any qualified service technician.

OPTION 03, One +5 VY Power Supply — a plug-in circuit module providing operating power for
two contiguous module bus slots. By combining this module with the power supplies provided
with the mainframe, six of the eight bus slots receive operating power.

OPTION 04, Two +5 V Power Supplies — two plug-in circuit modules providing operating pow-
er to four module bus slots. By combining these modules with the power supplies provided with
the mainframe, all eight of the bus slots receive power.

OPTION 05, Rackmount Hardware

OPTION A1, European Plug, 220 Y/16A

OPTION A2, United Kingdom Plug, 240 V/13A

OPTION A3, Australian Plug, 240 V/10A

OPTION A4, North American Plug, 240 V/15A

REV OCT 1983
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STANDARD AND OPTIONAL ACCESSORIES

MAINFRAME

Standard Accessories

The following items are provided with any DAS mainframe, whether ordered separately or as part

of a preconfigured system.

1

1
1
1

062-5847-01
010-6452-01
012-1000-00
214-3154-00

Optional Accessories

062-5848-01
119-1350-01
012-0630-01
012-0630-02
012-0815-00
012-0820-00
012-0074-00
175-2753-00

-067-0980-00

067-1037-00

DAS 9100 Series Operator’s Manual

P6452 Data Acquisition Probe (with clock cable attached)
Diagnostic lead set (10 in.)

Ejector, circuit board

DAS 9100 Series Service Manual, Vol. 1, 1l, and Ill.
Tape Cartridges, DC100-Type; package of 5
Interconnect Cable (2-meter GPIB cable)

Interconnect Cable (4-meter GPIB cable)

Interconnect Cable (2-meter RS-232 cable)

Interconnect Cable (null modem)

Cable Assembly (75 Q coaxial, 42 in., for hard copy unit)
Cable Assembly (75 @ coaxial, 120 in., for hard copy unit)
DAS Service Maintenance Kit

Setup/Hold Time Test Fixture

REV OCT 1983
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91A32 DATA ACQUISITION MODULE

Standard Accessories

1 070-3627-00 91A32 Instructions

Optional Accessories

There are no optional accessories to the 91A32 module.

91A08 DATA ACQUISITION MODULE
Standard Accessories

1 070-3612-00 91AO08 Instructions
1 012-0987-00 Flying lead set (5 in.)
1 012-0989-00 Ground (or V) sense lead (5 in. with Pomona hook tip)

Optional Accessories

There are no optional accessories to the 91A08 module.

91P16 PATTERN GENERATOR MODULE
Standard Accessories

1 070-3613-00 91P16 Instructions
2 010-6455-01 P6455 TTL/MOS Pattern Generator Probes with tips and leads

Optional Accessories

There are no optional accessories to the 91A08 module.

REV OCT 1983
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91P32 PATTERN GENERATOR EXPANDER MODULE

Standard Accessories

1

Optional Accessories

There are no optional accessories to the 91A08 module.

070-3614-00

91P32 Instructions

P6452 DATA ACQUISITION PROBE

Standard Accessories

B A e e e

Optional Accessories

070-3615-00
012-0747-00
020-0720-00
012-0989-00
334-4174-00
343-1048-00

012-0987-00
012-0800-00
012-0968-00
012-1000-00
012-0989-01

103-0209-00
003-0709-00
015-0330-00
015-0339-02
015-0339-00
012-1012-00

P6452 Instructions

Flying lead set (10 wide, 10 in.)

Grabber tips; package of 12

Ground (of V,) sense lead (5 in. with Pomona hook tip)
External Clock Probe label

Flat cable mounts

Flying lead set (10 wide, 5 in.)
Harmonica lead set (10 wide, 10 in.)
Harmonica lead set (10 wide, 5 in.)
Diagnostic lead set (10 in.)

Ground (or V) sense leads (5 in. with Pomona hook tips); pack-

age of 10
GPIB adapter

DIP clip, IC (16-pin test clip)

Test clip adapter (16 DIP, 30 cm, low profile)
Test clip adapter (40 DIP, 10 cm, low profile)
Test clip adapter (40 DIP, 30 cm, low profile)
Probe extender cable (2 meters)

P6454 100 MHz CLOCK PROBE

Standard Accessories

1
1

Optional Accessories

070-3837-00
195-3659-00

195-2234-06
195-1943-06

P6454 Instructions
Lead with grabber tip; package of 2

High-speed hook tips (DIP); package of 10
High-speed hook tips (flat pack); package of 10
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P6455 TTL/MOS PATTERN GENERATOR PROBE

Standard Accessories

— ot )t —h

Optional Accessories

070-3616-00
012-1053-00
020-0720-00
012-0989-00
012-0990-00
343-1048-00

012-0747-00
012-1000-00
012-0989-01
012-0990-01

012-1012-00

P6455 Instructions

Patttern generator lead set

Grabber tips; package of 12

Ground (or V) sense lead (5 in., black, with Pomona hook tip)
Ground (or V) sense lead (5 in., green with Pomona hook tip)
Flat cable mounts

Flying lead set (10 wide, 10 in.)

Diagnostic lead set (10 in.)

Ground (or V|) sense leads (5 in., black, with Pomona hook tips);
package of 10

Ground (or V,)) sense leads (5 in., green, with Pomona hook tips);
package of 10

Probe extender cable (2 meters)

P6456 ECL PATTERN GENERATOR PROBE

Standard Accessories

— wh — ot - h

Optional Accessories

REV FEB 1984

070-3753-00
012-0926-00
012-1001-00
020-0720-00
012-0989-00
012-0990-00
343-1048-00

012-1000-00
012-0989-01

012-0990-01

012-1012-00

P6456 Instructions

Pattern generator lead set (9 in.)

High-speed pattern generator lead set (10 wide, 5 in., harmonica)
Grabber tips; package of 12

Ground (or V|) sense lead (5 in., black, with Pomona hook tip)
Ground (or V) sense lead (5 in., green with Pomona hook tip)
Flat cable mounts

Diagnostic lead set (10 in.)

Ground (or V) sense leads (5 in., black, with Pomona hook tips);
package of 10

Ground (or V};) sense leads (5 in., green, with Pomona hook tips);
package of 10

Probe extender cable (2 meters)
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MAINFRAMES

SPECIFICATIONS

Table 1-1

DAS9129 and DAS9109 Electrical Specifications: Mainframe Power

Characteristic

Performance Requirements Supplemental Information

MAIN POWER SUPPLY BOARD

Primary Power Input

Power Supply Clock

V, levels

V| levels

Internal PoWer

+12 V Supply
Voltage
Ripple
Current

Overload Protection

Over-voltage Protection
+5 V Supply

Voltage

Ripple

Current

Overload Protection

Over-voltage Protection
+6 V Supply

Voltage

Ripple

1-12

90V to 132 V (Low) or 180 V to
250 V (High), 48 to 63 Hz, Single
Phase 1000 VA max, 10 A max.

Typically 4 us high, 25 us low.
Period approximately 29 us.

From0to 3.25V

From 3.25 V below 11.3 V supply
up to the 113.5 V supply.

+12V, £1.5%
120 mV, max., p-p
0.85 A min., 6.0 A max.

Current limited above 6 A and
below 12 A

Above 14 V, below 18 V

+5V, £3.0%

50 mV, max., p-p
8.0A
Current limited above 8 A and
below 14 A

Above 5.4 V, below 6.6 V

+6V, +3.0%
60 mV, max., p-p
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Table 1-1 (cont)

Characteristic

Performance Requirements Supplemental Information

MAIN POWER SUPPLY BOARD

Current

Overload Protection

Over-voltage Protection
—5V Supply

Voltage

Ripple

Current

Overload Protection

Over-voltage Protection
—12 V Supply

Voltage

Ripple

Current

Overload Protection
—12 V Supply

Voltage

Ripple

Current

Overload Protection

Over-voltage Protection

+11.3 V Supply
Voltage
Ripple
Current
Overload Protection
Over-voltage Protection

2A

Current limited above 2 A and
below 4 A

Above 6.3V, below 7.7 V

-5V, £3.0%

50 mV, max., p-p
40A
Current limited above 4 A and
below 8 A

Above —5.4V, below —6.6 V

—12V, £10.0%
120 mV, max., p-p

0.75 A

1.5 A fuse
—12V, £5.0%
120 mV, max., p-p

0.035 A

Internal shutdown

79L12AC - three terminal
regulator

+11.3, +15%, —0%
250 mV, max., p-p
05A

None

For +5 V Power Supply Modules
only

1-13
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Table 1-1 (cont)

Characteristic Performance Requirements Supplemental Information

+5 V POWER SUPPLY MODULE

Input Power +160 V unregulated @ 0.8 A
+50Vref@ <2mA +11.3V
unregulated @ 50 mA

Output Power

Voltage +5.0V, +3%
Ripple 50 V, max., p-p
Current 18 A, max., cont.
1.0 A, min.
Overload Protection Current limited above 18 A and
below 25 A
Over-voltage Protection Above 5.2V, below 6.3 V
Table 1-2
DAS9129 ELECTRICAL SPECIFICATIONS: COLOR DISPLAY MONITOR
Characteristic Performance Requirements Supplemental Information
Power Requirement 20wW;
+12V@ <18A
+5V@ <02A
Monitor Internal 4110 V nominal
Supply Voltages (+104V to +116 V)
+24 V nominal
(+22.6 Vto +25.4V)
—10 V nominal
(—9.6Vto —-10.4V0
Screen Area 44 sq. in. (9 in. diagonal)
Phosphor Red, Green, Yellow
Signal Inputs MPSCK, CSUNC, VSYNC MPSCK: Monitor Power Supply
Clock
CSYNCL: Horizontal sync for
color monitor only
video:
RED, GREEN, YELLOW
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Table 1-2 (cont)

Characteristic Performance Requirements Suppliemental Information

Input Levels LSTTL, High True except MPSC
which is Low True

Input Impedance CSYNC: LSTTL, 2 loads
VSYNC: >1.5kQ
MPSCK: LSTTL, 2 loads
RED, GREEN, YELLOW:
1 TTL load each

Pulse Rise Time 35 ns max

Color Balance Yellow-on-red matches the color
of the yellow phosphor.

Green brightness matches the
yellow brightness on reverse
video areas.

Characters Characters shall be readable and
located within the uniform area of
the raster.

Resolution .30 mm phosphor-dot, triad
spacing

Geometric Distortion Vertical or Horizontal Edge
Bowing <0.03 inches.

High Voltage 21 kV nominal

Horiz Blanking Interval 12 ps nominal

Scanning Frequency Horiz, 15,750 hz, =500 Hz;
Vert, 60 Hz, £3.2%

Internal Adjuistments Red, yellow, green brightness; in-
tensity range; vertical position;

. horizontal, vertical size; focus

External Adjustments Intensity
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Table 1-3

DAS9109 Electrical Specifications: CRT Monochrome Display Monitor

Characteristic

Performance Requirements

Supplemental Information

Power Requirement
Screen Area

Phosphor
Signal Inputs

Input Levels

Input Impedance
Video Response
Pulse Rise Time

Resolution

Geometric Distortion
High Voltage

Horiz Blanking Interval
Scanning Frequency

Internal Adjustments

External Adjustments

+12V dc @900 mA

44 sq. in. (9 in. diagonal) 24 x 80
characters

P4

Separate video, horizontal and
vertical sync

TTL (2.5 to 5.0 V p-p), sync
positive at input

75 Q video; >2 kQ sync
Within 3 dB, 10 Hz to 12 MHz
20 Vrise in 40 ns

650 lines center, 500 lines
corners

<2%, measured with std. EIA
ball chart and dot pattern

9.5 kV @ 50 uA beam current,
nominal

11.0 us min. (includes retrace and
delay)

Horiz, 15,750 Hz, +500 Hz;
Vert, 50/60 Hz

Brightness, vertical size, vertical
linearity, horizontal hold, vertical
hold, contrast, focus, horizontal
width, S-shaping, video bias

Brightness control and Degauss
switch
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Table 1-4

DAS9129 and DAS9109 Electrical Specifications: Keyboard

Characteristic

Performance Requirements

Supplemental Information

Mainframe-to-Keyboard
Signals

Operating Power

Keyboard-to-Mainframe
Signals

Data Bus
Keydown Signal
Key-Down Sense Delay

+12V, £5% @ 110 mA, max.

—12.0V, £8% @ <10 mA,
max.

7-bit TTL, high-true
TTL Level, low-true
800 ms

Table 1-5

DAS9109 Electrical Specifications: Controller Module

Characteristic

Performance Requirements

Supplemental Information

Operating Power Required

DAS9129 Output Drive Sig-
nals (exclusive of bus signals)

Internal Adjustments

DAS9109 Output Drive Sig-
nals (exclusive of bus signals)

Bus Signal Levels

Output Impedance of Video
Output

Refresh Rate
Screen Buffer memory Size

+12V, £5% @ 100 mA Max.
+5V, £3% @ 2.0 A Max.
—5V, +3% @ 10 mA Max.
—12V, £10% @ 10 mA Max.

Separate red, green, yellow
video; horizontal Sync; Vertical
Sync; CSYNC; MPSCK

Horiz position (affects CSYNC
only)

Separate video, horizontal sync,
and vertical sync

TTL(2.5V t0 5.0V, p-p), positive
logic

75 Q

60 (£ 2) frames per Second
1920 x 8 bits
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Table 1-5(cont)

Characteristic

Performance Requirements

Supplemental Information

Character Generation

Character Matrix

Characters per Line
Lines per Screen

Character and Waveform
Sets

Attributes
Cursor

Color Attributes (DAS9129
Only)

5 x 7 character,
6 x 10 block

80
24
(See Figure 1-2)

Highlight, blink and reverse video

Blinking reverse-video block

Yellow on red background; green,

inverse green; yellow, inverse
yellow, blink any color

Table 1-6

DAS9129 DAS9109 Electrical Specifications: Trigger/Time Base Module

Characteristic

Performance Requirements

Supplemental Information

Operating Power Required

Power (from Mainframe) Out-
put to External Clock Probe

Word Recognizer Output
Output level
Propagation delay
Cycle delay

Trigger Enable Input
Triggering level
Setup time

+12V, +5% @ 50 mA Max.
4+6V, £5% @ 75 mA Max.
4+5V, £3% @ 3.5 A Max.
—5V, £5% @ 170 mA Max.
—12V, =10% @ 50 mA Max.

+5V, 5% @ 700 mA
-5V, +5% @ 100 mA

TTL
53ns, =10 ns

Output signal occurs 3 clock
cycles after word is clocked in
at probes

TTL

50 ns min.
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DAS 9100 CHARACTER SET CONVERSION
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Figure 1-2. Character and Waveform Sets.
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Table 1-6 (cont)

Characteristic Performance Requirements Supplemental Information

Cycle Offset This trigger is enabled from the
fifth data word preceding this
clock cycle that the Trigger
Enable Input is received.

Trigger “Event 17 1 Count, min.; 32,767 Counts,
Occurrence Counter min.;
Delay Counter 1 Count, min.; 32,767 Counts,
max.
91A32 Internal Clock 5msto40ns, £1%, +1ns
91A08 Internal Clock 5msto10ns,+1%, =1 ns
External clock Inputs:
Pulse Period 40 ns, min.
Pulse High 19 ns, min.
Pulse Low 19 ns, min.
Probe-to-module Signals 9 channels, identify, pod
presence, and MOS status
Channel Signal Differential ECLV_, = +5V,
Characteristics Ve = Gnd
Channel Rise/Fall <3 ns 20% to 80%
Time
Identify Pod Ground-true, normally open
Precence, and MOS
Status
Module-to-Probe Signals
Threshold Reference For clocks and control signals
Voltage (VTHLD)
Fixed (TTL) +1.4V
Variable (VAR) —2.5Vto +5.0 Vin 50 mV steps
Auxiliary (MOS) —10 Vto +20 Vin 200 mV steps

Selected by slide switch on probe
in AUX position

TTL and VAR Threshold Ac-| (Menu-selected value)
curacy (at Module Output) (—0.25) £1%, £5 mV

MOS Threshold Accuracy (Menu-selected value) (—1)
(at Module Output) +3%, +20 mV

1-20
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Table 1-6 (cont)

Characteristic

Performance Requirements

Supplemental Information

TTL and VAR Threshold Ac-

curacy (to input of attached

probe

MOS Threshold Accuracy (to

input of attached probe)

Menu-selected Value =(2%
+100 mV)

Menu-selected Value =+(4%
+160 mV)

Table 1-7

DAS9129 and DAS9109 Environmental Specifications

Characteristic

Description

Temperature
Operating
Storage

Humidity

Altitude

Operating

Storage
Vibration

Shock

0°C to +50°C

hours.

30g.

—40°C to +65°C

Class 5 with the following exception: before applying
power, the mainframe must reside in <70% RH for two

4.06 km max. (15,000 ft.) - DAS9129;
3.07 km max. (10,000 ft.) - DAS9109

15 km max. (50,000 ft.)

0.37 mm (.015 in.) @ 10 to 45 Hz
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Table 1-8
DAS9129 and DAS9109 Physical Specifications
Characteristic Description

Weight (w/o Accessories) 230.13 kg (51 Ibs.) — DAS9129;

21/77 kg (48 Ibs.) — DAS9109.
Finish Earth brown and ivory gray
Overall Dimensions See Figure 1-3
Instrument Module Compartment Must accommodate 8 modules of size shown in Figure
(bus slots) 1-4
Power Module Compartment Must accommodate 3 modules of size shown in Figure

1-5

91A32 DATA ACQUISITION MODULE

Table 1-9
91A32 Electrical Specifications: Power
Characteristic Performance Requirements Supplemental Information
Operating Power Required +12V, +1,5% @ 700 mA max.

+5V, +3% @ 6.5 A max.
—12V, =£10% @ 50 mA max.

Power (from mainframe) Out- +5V, 5% @ 700 mA
put To Each Of Four Probes —5V, +5% @ 100 mA
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Table 1-10
91A32 Electrical Specifications: Data Acquisition and Storage
Characteristic Performance Requirements Supplemental Information
Maximum Sampling Rate 25 MHz with internal or exter- 20 Mhz with Qualifiers enabled

nal clock (40 ns cycle time)
Acquisition Memory
Memory Depth 512 words

Memory Width 32 channels data (1 module, 4
probes); expandable to 96 chan-
nels data (3 modules, 12 probes)

Data Set-up (period data val- 29 ns, min. with data acquisi-
id prior to external clock tion probe attached
edge)

Data Hold (period data valid 0 ns, min. with data acquisi-
beyond external clock edge) tion probe attached

Storage Qualifiers 2 per module (6 max. with 3
modules)
Qualifier Polarity Selectable: pos or neg
Qualifier Set-up Time 29 ns, min. with data acquisi-
tion probe attached
Qualifier Hold Time 0 ns, max. with data acquisi-
tion probe atached
Clock Clock is actually a function of the
mainframe Trigger/Time Base
Module
Source Selectable from one internal and

three external sources through
the Trigger/Time Base. With ex-
ternal clock selected, at least one
91A32 module must be using
CLK1. CLK1 is acquired through
the External Clock Probe.

Clock Polarity (external) Selectable: rising or falling edge

Clock Period (internal) Selectable: 40 ns, or 50 ns
through 5 ms in 16 steps (1-2-5
sequence) or off

Minimum External
Clock Pulse Inputs:

Pulse Period 40 ns, min.
Pulse High 19 ns, min.
Pulse Low ' 19 ns, min.
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Table 1-11

91A32 Electrical Specifications: Clock and Trigger

Characteristic

Trigger
Trigger Types

Word Recognizers

Recognizer Word Width

Recognizer Bit Condition
Selection

Trigger Position

Stop-store Delay

Pattern Sequence
Comparison

Pattern Sequence Length
Trigger Modes
91A32 and 91A08

1-24

Performance Requirements

Supplemental Information

Trigger is actually a function of
the mainframe’s Trigger/Time
Base Module.

1, 2, and 3-level word recognition
and pattern-sequence
comparison

Three: “Event 1”7, “Event 2", and
“Event 3"

Same as memory width

Logic 1, logic 0, or X (don’t care)

BEGIN, CENTER, END, and
DELAY. In DELAY mode the
91A32 trigger sequence number
is assigned as follows: Trigger
sequence = 504-DELAY value.

P/O Trigger/Time Base Module

Selectable from 1 to 32,767 sam-
ple periods after trigger

Compare until equal or until not
equal

From 1 to 512 words

Must have both 91A32 and
91A08 modules in the system.
The 91A08 Qualifier is disabled.
“Event 2" and “Event 3" trigger
words are not supported on the
91A08 module.

The 91AO08 is restricted to the
specifications of the 91A32, with
the following exception: in AND
mode the 91A08 module has a
hold time of 20 ns.

In the AND mode, the 91A08
modules always use the master
CLK1 from the External Clock
Probe.

91A08 pods cannot be in the
same group(s) as 91A32 pods.
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Table 1-11 (cont)

Characteristic

Performance Requirements

Supplemental Information

91A32 ARMS 91A08

91A32 EXT-SPLIT Clocks

After 91A32 completes trigger se-
quence, 91A08 is enabled. 91A32
and 91A08 have no special setup
or hold restrictions in this mode.

If any qualifiers are enabled in this
mode, you will get a separation
fence display.

In order for the split clock display
to make sense, all clocks used in
split mode must run at the same
frequency and be phase related.

CLK1 defines the cycle boundary.
Clocks CLK2 and CLK3 must fall
within the cycle times of CLK1.

Clocks CLK2 and CLK3 must
occur 40 ns prior to the next
CLK1 boundary.

Each 91A32 module must meet
set-up and hold specifications
individually.

The rightmost 91A32 module in
the Trigger specification menu
that uses CLK1 is the master
91A32 module. Only 91A32
modules using CLK1 in the same
polarity as the master 91A32 may
have qualifiers.
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Table 1-12

91A32 Electrical Specifications: Probe Interface and Support

Characteristic

Performance Requirements

- Supplemental Information

Probe-to-Module Signals

Channel Signal
Characteristics

Channel Rise/Fall Time

Identify, Pod Presence,
and MOS Status

Module-to-Probe Signals

Threshold Reference Voltage

(VTHLD)
Fixed (TTL)
Variable (VAR)

Auxiliary (MOS)

TTL and VAR Threshold
Accuracy (at
Module Output)

MOS Threshold
Accuracy (at
Module Output)

TTL and VAR Threshold
Accuracy (to input
of attached probe)

MOS Threshold Accuracy
(to input of
attached probe)

(Menu-selected value) times
(—0.25) £1%, £5 mV

(Menu-selected value) times
(—1) £3%, £20mV

9 channels, identify, pod
presence, and MOS status

Differential ECL
V.= +5V,V, =gnd
<3 ns 20% to 80%

Ground-true, normally open

For data and qualifiers

+14V

—25Vto +5.0Vin 50 mv
steps.

—10V to +20V in 200 mV
steps. Selected by putting the
slide switch on the probe in AUX
position

Menu-selected value
(£2%, £100 mV)

Menu-selected value
(4%, £160 mV)
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91A32 Environmental Specifications
The environmental specifications for this instrument (operating) meet or exceed those specified
for the operation of the DAS9129 and DAS9109 Mainframes.

The environmental specifications for this instrument non-operation shall be in accordance with
those stated for a Class V instrument in the Tektronix Standard 062-2853-00, including the
specifications pertaining to the transportation of the packaged instrument.

91A32 Physical Specifications

The 91A32 Data Acquisition Module consists of components mounted on an etched circuit board.
See Table 1-7 and Figure 1-4 for physical specifications.

91A08 DATA ACQUISITION MODULE

Table 1-13
91A08 Electrical Specifications: Power
Characteristic Performance Requirements Supplemental Information
Input Power Used by 91A08 +12V, +£1.5% @ 100 mA max.
Module +6V, £3% @ 100 mA max.

+5V, £3% @ 8 A max.
—12V, £10% @ 100 mA max.

Input Power (from main- +5V, £5% @ 700 mA,
frame) Output To Probe —12V, +5% @ 100 mA
Table 1-14
91A08 Electrical Specifications: Data Acquisition and Storage
Characteristic Performance Requirements Supplemental Information
Maximum Sampling Rate 100 MHz with internal or ex- 66 MHz with qualifiers enabled;
ternal clock 66 MHz with glitch acquisition.

Valid from 0°C to 40°C
Acquisition Memory
Memory Depth . 512 words

Memory Width 8 channels data, 8 channels glitch
(1 module, 1 probe); expandable
to 32 channels glitch (4 modules
and 4 probes)
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Table 1-14 (cont)

Characteristic Performance Requirements

Data Set-up (period data <9ns
valid prior to external
clock edge)

Data Hold (period data valid 0 ns, max.
beyond external clock edge)

Minimum Glitch Width 7 ns

Glitch Set-up (duration glitch
trailing edge must occur prior
to external clock edge for
detection)

Storage Qualifiers

Qualifier Polarity

Qualifier Set-up Time <15 ns using one to four

91A08 modules
Qualifier Hold Time 0 ns, max, with data acquisi-

tion probe attached

Table 1-15
91A08 Electrical Specifications: Clock
Characteristic Performance Requirements
Clock
Source

Clock Polarity
(external)

Clock Period
(internal)

Accuracy
(internal clock)

Supplemental Information

Valid from 0°C to 40°C

At threshold

11 ns

1 per module (4 max. with 4
modules)

Selectable: pos or neg
Valid from 0°C to 40°C

and Trigger

Supplemental information

Clock is actually a function of the

Trigger/Time Base Module

Selectable from two internal and
2 external sources (91A32 CLK1

from the Trigger/Time Base

module or the 100 MHz Probe)

Selectable: rising or falling edge

Selectable: 10 ns, 20 ns, 40 ns or
50 ns through 5 ms in 16 steps

(1-2-5 sequence) or off

Specified rate 1% =1 ns

REV DEC 84
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Table 1-15 (cont)

Characteristic

Performance Requirements

Supplemental Information

Trigger
Trigger Types
Word Recognition

Word Width
Bit Specification

Word Recognition

Glitch
Recognition

Trigger Position

Stop-store Delay

Pattern-sequence
Comparison

Pattern Length
External Clock
Pulse Period
Pulse High
Pulse Low

AND Mode
Characteristics

Setup Time
Hold Time

Maximum Clock Rate
(Internal or External)

ARMs Mode Characteristics|

10 ns min.
5 ns min.

5 ns min.

Single-level word recognition

Single-level data-word or glitch-
word, externally armable (from
91A32 trigger)

Same as memory width

Logic 1 or logic 0, or X (don’t
care)

Logic 1 or X (don’t care)

BEGIN, CENTER, END, and
DELAY. In DELAY mode, the
91A08 trigger sequence number
is assigned by the user as
follows:

trigger sequence =

508 — DELAY value

Selectable from 1 to 32,767
sample periods after trigger

Compare until equal or until not
equal

From 1 to 512 words
Valid for 0°C to 40°C

29 ns
20n
20 MHz (50 ns)

The 91A08 trigger will be armed
within 10 91A32 clock cycles
after the occurrence of the
91A32 trigger
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Table 1-16

91A08 Electrical Specifications: Probe Interface and Support

Characteristic

Performance Requirements

Supplemental Information

Data Probe-to-Module
Signals

Channels

Channel signal
Characteristic

Channel Rise/Fall Time

Identify Pod Presence,
and MOS Status

Data Module-to-Probe
Signals

. Threshold Reference
Voltage (VTHLD)

Fixed (TTL)
Variable (VAR)
Auxiliary (MOS)

TTL and VAR Threshold
times Accuracy (at
module output)

MOS Accuracy (at module

output)

TTL and VAR Threshold
Accuracy (to input of
attached probe)

MOS Threshold Accuracy
(to input of attached
probe)

Clock Signal Characteristic
(function of the P6454
100 MHz Clock Probe)

(Menu-selected value)
(—0.25) 1%, =5 mV

(Menu-selected value) times
(—1) £3%, 20 mV

9 Channels, identify, pod
presence, and MOS status

8 data/glitch and 1 qualifier

Differential ECL
Ve = +5V, Vg, = gnd

<3 ns 20% to 80%

Ground-true, normally open

+1.4V
—2.5Vto +5.0Vin 50 mV steps

—10V to 420V in 200 mV
steps. Selected by slide switch on
probe in AUX position.

Menu-selected value (£2%,
+100 mV)

Menu-selected value (4%,
+160 mV)

Coaxial shield at +12 V. Center
conductor at:

input signal

0.75V + 10
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91A08 Environmental Specifications
The environmental specifications for this instrument (operating) meet or exceed those specified
for the operation of the DAS9129 and DAS9109 Mainframes.

The environmental specifications for this instrument (non-operation) shall be in accordance with
those stated for a Class V instrument in the Tektronix Standard 062-2853-00, including the
specifications pertaining to the transportation of the packaged instrument.

91A08 Physical Specifications

The 91A08 Data Acquisition Module consists of components mounted on an etched circuit board.
See Table 1-7 and Figure 1-4 for physical specifications.

PATTERN GENERATOR MODULES

Table 1-17
91P16 and 91P32 Electrical Specifications: Power
Characteristic Performance Requirements Supplemental Information
Input Power Used by 91P16 +12V, +1.5% @ 1.5 A max.
+5V, +3% @ 9 A max.
Input Power Used by 91P32 +5V, £3% @ 9 A max.
Output Power (from main- +6V, 5% @ 160 mA, max.
frame) Output To Each PG +5V, £5% @ 120 mA, max.
Probe —5V, £5% @ 230 mA, max.
Table 1-18
91P16 and 91P32 Electrical Specifications: Pattern Data
Characteristic Performance Requirements | Supplemental Information
Pattern Data Width 16 parallel channels (1 91P16,

2 probes); expandable to 80
channels (1 91P16, 2 91P32’s
and 10 probes)

Data Channel Skew <10 ns at Probe Output All data channels will be valid at
the probe outputs within 10 ns
of each other.

Pattern Compression The following instructions are
Techniques available to specify the se-
quence of data output: COUNT,
REPEAT, HOLD, GOTO, CALL,
RETURN, HALT, and
ADVANCE
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Table 1-18 (cont)

Characteristic

Performance Requirements

Supplemental Information

REPEAT, HOLD, and Data-
Increment COUNT

Data-Clock Timing

Maximum Number of Unique
COUNT, HOLD, and
REPEAT Values

Maximum Number of nested
Subroutines and Interrupts

Maximum Number of Labels

Data changes a minimum of
2 ns and a maximum of 15 ns
after the transition of the
selected clock edge

Programmable from 2 to 255
clock cycles

..... JN.._.N... Clock
10 ns typical
6 total

16

32

Table 1-19

91P16 and 91P32 Electrical Specifications: Strobe and Clock Outputs

Characteristic

Performance Requirements

Supplemental Information

1-32

Number of Strobes

Strobe Start Time
Maximum Pulse Width plus
Strobe Delay

Strobe Pulse Width

Probe Pulse Polarity
Strobe Enable Time

Strobe Delay Accuracy

Strobe Width

Menu-selected value +10%,
+6ns

Menu-selected value +10%,
+6 ns

2 individual strobes (1 module, 2
probes); expandable to 10
strobes (3 modules, 10 probes)

Selectable from 70 ns to
40.910 us in 40 ns steps

40.950 us

Selectable from 40 ns to
40.880 us in 40 ns steps

Selectable: pos or neg

First strobe edge must be
programmed 70 ns or greater
after the beginning of the
cycle boundary
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Table 1-19 (cont)

Characteristic

Performance Requirements

Supplementai Information

Strobe Trailing Edge
Restrictions

Clock Output

Clock Output Pulse Width
(using internal clock)

Clock Output Pulse Width
(using external clock)

Clock Skew Between Output
Clocks of Different Probe
Pods Interrupt Minimum
Pulse Width

The trailing edge of a strobe
may not occur any closer to the
rising edge of the output clock
than: 50 ns 4 10% of the total
strobe cycle time

One clock line (rising edge
signifies beginning of each cycle)

=14 ns, min.

Input clock pulse width =6 ns
(clock pulse comes from
External Clock Probe)

+5ns

Table 1-20

91P16 and 91P32 Electrical Specifications: Timing

Characteristic

Performance Requirements

Supplemental Information

Operating Rate, RUN Mode

Clock Source

Polarity

External Clock
Pulse Period
Pulse High
Pulse Low

Internal Clock

40 ns, min.
19 ns, min.

19 ns, min.

Up to 25 MHz (40 ns cycle time),
determined by selected clock

External or internal, menu-
selectable

Rising or falling edge, menu-
selectable

Obtained from Trigger/Time Base
Module of the mainframe
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Table 1-21

91P16 and 91P32 Electrical Specifications: Input control Signals

Characteristic

Performance Requirements

Supplemental Iinformation

External Clock Input

Pause Input

Pause Input Hold Time

Pause Input Set-up Time
Relative to the Pattern
Generator External Clock
Input

Pause Input Set-up Time
Relative to the Pattern
Generator Clock Output

Pause Input Minimum Pulse
Width

interrupt Input

Interrupt Processing Cycle
Delay

Interrupt Minimum Pulse
Width

1 external clock line (edge
selectable) 19 ns min. pulse
width

1 pause line, selectable high-

or low-true (pattern generator
maintains current output condi-
tions while pause line remains
true). 19 ns minimum pulse width.

14 ns. If pause line is held true for
14 ns after the pattern generator
External Clock transition, then
the next cycle’s output data will
pause. That is, output data will be
held constant and output clocks
will stop until the pause line goes
false. Typical hold time is 7 ns.

7 ns min. Assert the pause
request 7 ns prior to the pattern
generator external clock.
Typical Value = 0 ns.

72 ns min. Assert the pause
request 72 ns prior to clock
rising edge output.

Typical Value = 60 ns.

19 ns

1 interrupt line from External
Clock Probe selectable for rising
or falling edge assertion.

4 cycles. When a valid interrupt
request is logged in, the first
interrupt vector appears at the
probe tip in the fourth following
cycle unless the instruction on
that cycle is a GOTO, CALL, or
RETURN. If so, the first interupt
vector will not appear until these
instructions have been executed.

19 ns
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Table 1-21 (cont)

Characteristic

Performance Requirements

Suppiemental Information

Interrupt input Set-up Time
Relative to the Pattern
Generator External Clock
Input

Interrupt Input Set-up Time
Relative to the Pattern
Generator Clock

Interrupt latency

NOTE

7 ns min. Assert the interrupt
request 7 ns prior to the selected
edge of the pattern generator
external clock.

Typical value = 0 ns.

72 ns min. Assert interrupt
request 72 ns prior to clock rising
edge output.

Typical value = 60 ns.

4 cycle times. After an interrupt,
the pattern generator must begin
to execute the interrupt routine
without receiving another inter-
rupt. After the interrupt has
begun, it is valid to interrupt
again. Interrupts sent at an
invalid time are ignored.

Inhibit capability may only be used with the P6455
TTL/MOS Pattern Generator Probe.

Inhibit Delay Time

Inhibit Input Minimum Pulse
Width

70 ns. When the pattern genera-
tor external inhibit line is
asserted, the pattern generator
data outputs will be inhibited or
tri-stated a maximum of 70 ns
later.

19 ns

Table 1-22

91P16 and91P32 Electrical Specifications: Probe Interface and Support

Characteristic

Performance Requirements

Supplemental Information

Module-to-Probe Signals

Signal Characteristic

Probe-to-Module Signals

Identify Signal and Pod
Presence

10 Channels plus INHIBIT

Differential ECL, V. = +5V,
Ve = gnd

Ground-true, normally open
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91P16 and 91P32 Environmental Specifications

The environmental specifications for this instrument (operating) meet or exceed those specified
for the operation of the DAS9129 and DAS9109 Mainframes.

The environmental specifications for this instrument (non-operating) shall be in accordance with
those stated for a Class V instrument in the Tektronix Standard 062-2853-00, including the
specifications pertaining to the transportation of the packaged instrument.

91P16 and 91P32 Physical Specifications

The 91P16 and 91P32 Pattern Generator Modules consist of components on an etched circuit
board. See Table 1-7 and Figure 1-4 for physical specifications.

P6452 DATA ACQUISITION PROBE

Table 1-23
P6452 Electrical Specifications

Characteristic Performance Requirements Supplemental Information

Module-to-Probe Signals

Operating Power +5V, £5% @ 400 mA, max.
Requirement (outputs not loaded)
Maximum Input Threshold +10V

Control Voltage
Probe-to-Module Signals

Data Channel Signal Differential ECL, V. = +5V,
V. = gnd
Rise/Fall Time <3 ns, 20% to 80% excursion
MOS,L Ground-true, open circuit-false
PODSNS,L Grounded at probe
IDENT,L Ground-true, normally open
Input Resistance 1MQ, £1%
Input Capacitance 5 pF nominal, Lead set adds =5
to 10 pF
Maximum Non-destructive In- +40 V peak
put Voltage Range
Operating Input Voltage From —40 V to input threshold
Range voltage +10V (430 V for
RS-232 only)
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Table 1-23 (cont)

Characteristic

Performance Requirements

Suppiemental Information

Small Signal Gain

Ratio of Input Voltage to
Threshold Control Voltage

Threshold Offset

Transit Time of Probe (one
channel)

Transit Time of Probes (all
channels and patterns)

Output Impedance

4:1, £1%

+80 mV (+40 mV 20°C to
30°C)

100 mV input around pro-
grammed input threshold yields a
minimum gain of 5 (across differ-
ential outputs)

19.5ns, £2ns

19.5ns, £3 ns

120 Q@ nominal (transmission line)

Table 1-24

P6452 Environmental Specifications

Characteristics

Description

Temperature
Operating
Storage

Humidity

Altitude
Operating
Non-operating

Vibration

Shock

0°C to +50°C

—55°C to +75°C

30°C to 50°C

15 km (50,000 ft)

4.60 km (15,000 ft)

90% to 95% relative humidity for 5 days cycled from

0.64 mm (0.0252 in.) 10 Hz to 55 Hz, 75 minutes

500 g. (1/2 sine), 1 ms, 18 shocks
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Table 1-24 (cont)

Characteristic

Description

Transportation
Vibration
Package Drop

Bench Handling

Cables
Flex Life
Pull Test

Electrical Discharge

25 mm (1 in.) at 270 rpm for 1 hour
10 drops from 91 cm (3 ft)

45° or 4 in. or equilibrium, whichever occurs first

1000 cycles at 120° flex with 0.68 kg (1.5 Ib) weight
15.88 kg (36 Ibs) axial pull at 1 minute duration

10 kV max. from 200 pF with 2 kQ series resistance

Table 1-25

P6452 Physical Specifications

Characteristics

Description

Finish

Dimensions (approx):
POD
Cable (Flat Ribbon)

Weight

Slate Grey

See Figure 1-6.
2ms (78.75in.)

340 gm (12 02)
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P6454 100 MHz CLOCK PROBE

Table 1-26

P6454 Electrical Specifications
(Includes Circuitry on 91A08 Module)

Characteristic

Performance Requirements

Supplemental Information

Hybrid-to-Module Signals
Number of Channels
Power Requirements
Voltage
Current
Transconductance
Bangwidth
Propagation Delay
Probe Input Impedance

Input Resistance at Tip of
Probe Lead

Input Capacitance

Reference Input Characteris-
tic at Tip

Maximum Non-destructive
Voltage to Either Input

Maximum Non-destructive
Voltage to V

Voltage Range
Operating Input
Common Mode

input Sensitivity

Threshold Accuracy

Clock Rise Time/Fall Time
(Terminated in 50 Q to +3 V).

Minimum Input Signal Slew-
rate

One

150 MHz, min. to -3 dB point

700 mV p-p

+50 mV, +3% of threshold
setting

+12V, +5%
<30 mA

2 mA/V nominal
9.2 ns, £150 ps

1MQ, £5%

5pF, £1pF
Floating reference input

+25V (dc + peak ac)

+25V (dc + peak ac)

—4V to +7 V (dc + peak ac)
—4Vto +7V (dc + peak ac)

700 mV p-p, centered on thresh-
old will provide full ECL swing at
output of receiver

1.0 ns max 20-80% in response
to a 700 mV p-p square wave
centered about V  at the output
of the comparator

50 V/us
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Table 1-27

P6454 Environmental Specifications

Characteristic

Description

Temperature
Operating
Storage

Humidity

Altitude
Operating
Non-operating

Vibration

Shock

Bench Handling

Electrical Discharge

Transportation
Vibration
Package Drop

Cables
Flex Life
Pull Test, Hybrid Pod

Pull Test Connector

0°C to +50°C
—55°C to +75°C

<95% Relative Humidity

4.6 km (15,000 ft.)

15 km (50,000 ft.)

0.64 mm (0.0252 in.), 10 Hz to 55 Hz, 75 minutes
500 g. (1/2 sine), 11 ms, 18 Shocks

45° or 4 in., or equilibrium, whichever comes first

12 kV, max.; 1 kQ series resistance +500 pF

25 mm (1 in.) at 270 rpm for 1 hour

10 drops from 91 cm (3 ft.)

10,000 cycles at 120° flex with 0.40 kg (0.882 Ib.) weight
4.54 kg (10 Ibs.)

4.54 kg (10 Ibs.)
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Table 1-28
P6454 Physical Specifications
Characteristic Description

Length

Probe Tip to Connector Electrically cut to length

Input Leads ' 38 mm (1.5 in)
Weight

Probe Assembly 23 gm (0.81 02)

P6455 TTL/MOS PATTERN GENERATOR PROBE

Table 1-29
P6455 Electrical Specifications

Characteristic Performance Requirements Supplemental Information

Module-to-Probe Signals

Operating Power +6V, £5% @ 160 mA, max.
Requirement —5V, £5% (@ 200 mA, max.
+5V, £5% @ 120 mA, max.
max. when in AUX mode

Number of Channels 10
Channel Characteristic Diffenential ECL,
Vi, = +5V,V, = gnd
INHIBIT (tri-state control) Differential ECL,
V= +5V,V, =gnd
Max Frequency 25MHzatV =0,V =5V
Min Pulse Width 15 ns
Signal Transit Time 21.5 ns, =5 ns measured with
V, =5V,V_= 0V with load
1 MQ, 15 pF
Inhibit, Uninhibit Delay <10 ns (after transit Time) mea-
Time sured withV, =5V,V, =0V
Load: 100 Q2 to +2.5V C
<15 pF
Probe-to-Module Signals
INDENT L (identify) Ground-true, normally open
PODSNS (pod Presence) Grounded at pod
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Table 1-29 (cont)

Characteristic

Performance Requirements

Supplemental Information

User Logic Supply Power to
POD

Logic high (V) Range
Logic low (V) Range
Vo (Vy —V) Range

Current Drain

Maximum Non-destructive
Voltages

Drive Configurations
TTL or MOS
Tri-state

Output Drive Current
(for Ve range)

Maximum Source of Sink
Current for probe output

Output Levels
Logic Low (V)

Logic High (V)

Short Circuit Protection

Output Rise/Fall Time

TTL and MOS (V4 5 V to
15 V)

Inhibited Output
Leakage
Capacitance

OVto +15V
—15Vto0V
3Vto25V

User load current +120 mA,
max.

<V, +0.5 with current load
of 10mA, vV, +0.6V @
20 mA

>V, — 1.6 V with current
load of 20 mA

Vs 220V
Vgt £25V
Vi: —20to +5V

Active pull-up and pull-down
High impedance (>100 kQ)

(3to 5 V) (>5t0 25 V)

20mA 10mA

Between (V_+5V)and V_
—0.5V)in low state.
Between (V,, —5 V) and (V,
+0.5 V) in high state

Slew rate >0.5 V per ns, 15 pF
load. Measured from 10% —
90% of steady state voltage.

<100 uA
10 pF, nominal without lead set.

Lead set adds ~10 pF.
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Table 1-30

P6455 Environmental Specifications

Characteristic

Description

Temperature
Operating
Storage

Humidity

Altitude
Operating
Non-operating

Vibration

Shock

Bench Handling

Electrical Discharge

Transportation
Vibration
Package Drop

Cables
Flex Life

Pull Test

0°C to +50°C
—55°C to +75°C

95% relative humidity for 5 days to 50°C

4.6 km (15,000 ft.)

15 km (50,000 ft)

0.64 mm (0.0252 in.) 10 Hz to 55 Hz, 75 minutes
500 g. (1/2 sine), 1 ms, 18 shocks

45° or 4 in. or equilibrium, whichever occurs first

12 kV max. from 500 pF with 1 kQ resistance

25 mm (1 in.) at 270 rpm for 1 hour

10 drops from 91 cm (3 ft.)

1000 cycles at 120° flex with 0.68 kg (1.5 Ib) weight

15.88 kg (35 Ibs) axial pull at one minute duration
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Table 1-31
P6455 Physical Specifications
Characteristic Description
Finish Slate grey

Dimensions (approx)

POD See Figure 1-6

Cable (Flat Ribbon) 2ms (78.75in.)
Weight

Probe 340 gm (12 0z)

P6456 ECL PATTERN GENERATOR PROBE

Table 1-32
P6456 Electrical Specifications

Characteristic Performance Requirements Supplemental Information

Module-to-Probe Signals

Operating Power +6V, +5% @ 100 mA, max.
Requirement -5V, +5% @ 230 mA, max.
Number of Channels 10
Channel Characteristic Differential ECL,

Vo= +5V,V, = gnd
Maximum Frequency 25 MHz
Minimum Pulse Width 15 ns
Signal Transit Time 18.2 ns, £5 ns measured with

V,, = 0V, V,_ = 5V with load
50 @ to —2 V, <15 pF

Probe-to-Module Signals
IDENT L (identify) Ground-true, normally open
PODSNS (pod presence) Grounded at pod
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Table 1-32 (cont)

Characteristic

Performance Requirements

Supplemental Information

User Logic Supply Power to
Probe.

Vy
Vi

Maximum Non-Destructive
Input

Output Levels
Logic High (Vo)
Logic Low (V)

Current Drain
VH

Vi

Protection (output short
circuit)

V,, —0.60 V to V,, —1.00 V
V, —1.65V to V, —2.00V

OVtob5V
—55Vto0V

V, =15V
V, 15V

Ve £10V

With 50 Q load to V, —2V)
With 50 Q load to (V; —2V)

User load +130 mA, max. with

Ve = 5:2V, +5%

230 mA, max. with Ve =
5.2V £5%

To between (V, +0.5Vand V
—0.5V)

Table 1-33
P6456 Environmental Specifications
Characteristic Description

Temperature

Operating 0°C to +50°C

Storage —55°C to +75°C
Humidity 90% to 95% relative humidity for 5 days to 50°C
Altitude

Operating 4.6 km (15,000 ft)

Non-operating

15 km (50,000 ft)
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Table 1-33 (cont)

Characteristic Description
Vibration 0.64 mm (0.0252 in.) 10 Hz to 55 Hz, 75 minutes
Shock 500 g. (1/2 sine), 1 ms, 18 shocks

Bench Handling

Electrical Discharge

Transportation -
Vibration

Package Drop

45° or 4 in. or equilibrium, whichever occurs first

12 kV max. from 500 pF with 1 kQ series resistance

25 mm (1 in.) at 270 rpm for 1 hour

10 drops from 91 cm (3 ft)

Cables
Flex Life 1000 cycles at 120° flex with 0.68 kg (1.5 Ib) weight
Pull Test 15.88 kg (35 Ibs) axial pull at one minute duration
Table 1-34
P6456 Physical Specifications
Characteristic Description
Finish Slate grey

Dimensions (approx)
POD
Cable (Flat Ribbon)
Weight

Probe

See Figure 1-6

2m (78.75in.)

340 gm (12 0z)
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OPTION 01, TAPE DRIVE ASSEMBLY

Table 1-35

Tape Drive Electrical Specifications

Characteristic

Performance Requirements

Supplemental Information

Power Requirements
+5V

+12V
20V —28V

Power Dissipation
Read/Write Speed (25 IPS)
Search Speed (60 IPS)
Standby

Cartridge Capacity

Data Cartridge Data Format
Characters Per Record

Recording Method

Recording Density
2F
1F
1F/2F Ratio

Write Current Amplitude

Write Current Rise Time

Read Output (2F)

Crosstalk (read to read)

Overwrite

0.75 min.

12 us max.
18 mV p-p min.

Regulated +5V +5% @
660 mA, ripple 10 mV max.

Regulated +3% @18 mA

Unregulated 300 mA avg, 2 A
peak (60 ms). This voltage may
be offset with respect to gnd if
the following conditions are met:
V + must be greater than or equal
to +11 V; V— must be less than
orequalto0 V.

<7

<11

<4.25

160 K bytes

256 8-bit bytes

Duty cycle modulation

1600 flux reversals/in.

800 flux reversals/in/

11 mA p-p

Output into 10 kQ in parallel with
200 pF

1% max.
<-—-30dB
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Table 1-35 (cont)

Characteristic

Performance Requirements

Supplemental Information

2 V Reference Supply Gap
Detect

One shot Delay

Delay Time At
Start of Data

Hold Time After
Loss Of Data

Read/Write Characteristics
Bit Density
Data Transfer Rate

Effective Data Transfer Rate
Soft Error Rate (recoverable)

Hard Error Rate
(unrecoverable)

Gap Detect
Error Verification Methods
Header
Data
Tape Transport
Drive Type
Drive Method

Drive Speed
Read/Write

Search

Start/Stop Time
Read/Write
Fast Fwd/Rev

2V, £7%

+12%
+10%

125 ms,
870 ms,

1.12 ms, +10%

<1 error in 10E6 bits read at
interface level

<1 error in 10E8 bits read

<1 error in 10E8 bits read

25 IPS, +5% (motor speed
1948 rpm)

60 IPS, +8% (motor speed
4830 rpm)

533 bpi (1600 flux reversals/in.)

13.324K bits/sec (tape to
electronics)

1280 bytes/sec assuming no
stopping at gaps

Combined write/reads

Checksum complement
CRC-16 algorithm

Digitally controlled servo motor

Single capstan drive on cartridge
drive roller

Tach freq.: 1.623 kHz, £0.5%

Tach freq.: 4.025 kHz, +2%

30 ms at 25 ips, typical
50 ms at 60 ips, typical
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Table 1-35 (cont)

Characteristic

Start/Stop Distance
Read/Write

Fast Fwd/Rev

Performance Requirements ] Supplemental Information
Start: 17, +2-tach pulses (0.255,
+0.030 in.)

Stop: 20, = 5-tach pulses (0.30,
+0.075 in.)

Start: approx. 100 tach pulses or
1.5in.

Stop: approx. 100 tach pulses or
1.5in.

Table 1-36

Tape Drive Environmental Specifications

Characteristic

Description

Temperature
Operating
Storage

Vibration

Shock

Altitude
Operating
Storage
Humidity (relative)
Operating
Storage
Package Transportation Vibration

Package Drop

0° to +50°C max. ambient
—40° to +65°C (without tape)

Vibration swept from 10 Hz to 55 Hz to 10 Hz at
1 minute per sweep

Vibration 15 minutes in each of three major axes at
0.025 total displacement, holding 10 minutes at major
resonance (if none, at 55 Hz). Time is 75 minutes.

Shock to frame of 50 g. 11 ms duration, 1/2 sine shock
pulse.

Up to 4.60 km (15,000 ft)

Up to 15 km (50,000 ft)

20% to 80% non-condensing
95% max., without data cartridge
39 cm (1 in) at approximately 270 rpm

0.91 m (3 ft)
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Table 1-37
Tape Drive Physical Specifications
Characteristic Description
Dimensions
Drive Unit 11.5 cm (4.38 in.) wide

8.9 cm (3.5 in.) deep
6.4 cm (2.5 in.) high

Tape Drive 15.6 cm (6.10 in.) wide
Data Board 8.3 cm (3.25 in.) deep
1.8 cm (0.7 in.) high

Servo Board 14.1 cm (5.5 in.) wide
7.9 cm (3.1 in.) deep
1.8 cm (0.7 in.) high

Weight 0.68 kg (24 oz) including electronics

Cartridge Insertion Force 0.5kg to 2.3 kg (1 to 5 Ibs.)

Eject Button Activation Force 0.5kg to 1.4 kg (1 to 3 Ibs.)

Capstan Force 400 gm, £60 gm (14, +2 oz) (measured between drive

motor capstan and cartridge drive wheel)
Read/Write Head
Type 2 track, single gap per track
Mounting Perpendicular to tape path within 6 minutes of arc
(Alignment is present using optical instruments).

Read/Write Head is permanently bonded to tape
transport, realignment is not possible.
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Table 1-37 (cont)

Characteristic

Description

Status Board
Hole Detect

TPL Sensor Pulse

Cartridge Mounting

Cartridge Latching

Cartridge Ejection

1V min. at TP29 with tape stopped at a hole

2 V p-p min. signal, with 2.5 V dc mean value measured
at TP9 and motor running

Cartridge mounts so it is in contact with the 2 reference
points nearest the head and either one of the two points
nearest the cartridge entrance of the drive.

Proper cartridge location is ensured by latching
mechanism that presses cartridge against the four tape
transport reference points. The cartridge is also pushed
against the two forward reference surfaces.

As cartridge is inserted into tape transport, a pawl is
engaged that pulls the latching mechanism into place.
When the latching cam goes over the center, a spring
forces the mechanism against the cartridge that located
it against the mounting surface.

When the eject button is pushed, latching spring force is
removed and the spring on the pawl pushes the cartridge
out and resets the mechanism.

OPTION 02, I/O INTERFACE ASSEMBLY

Table 1-38

1/0 Interface Electrical Specifications: Power

Characteristic

Performance Requirements

Supplemental Information

Inputs (from mainframe)
With RS-232 Connected

Without RS-232

45V, 5% @ 560 mA
+12V, £10% @ 16 mA
—12V, £10% @ 23 mA

45V, +5% @ 560 mA
+12V, +10% @ 16 mA
—12V, £10% @ 15 mA
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Table 1-39

1/0O Interface Electrical Specifications: RS-232 Lines

Characteristic

Performance Requirements

Supplemental Information

Baud Rates (keyboard select)

Inputs
Pin 3 Received
Data

Pin 5 Clear To
Send

Pin 6 Data Set
Ready

Pin 8 Data Carrier
Detect

Outputs
Pin 2 Transmitted
Data

Pin 4 Request To
Send

Pin 20 Data
Terminal Ready

Other
Pin 1 Ground

Pin 7 Signal
Ground

300, 600, 1200, 2400, 4800, and
9600 baud

Input impedance; 3 kQ, <Z,,
<7 kQ

MARK or OFF:
—25V, <V,, <-3V

SPACE or ON:
+3V, <V, <425V

With load impedance:
Rioag =3 kQ

MARK or OFF:
Vo <—6V

SPACE or ON:
Vot =+6V

Case ground

Instrument ground

Table 1-40

I/O Interface Electrical Specifications: GPIB Signals

NOTE

The electrical specifications of this interface conform to the electrical specifications
contained in the IEEE 488-1978, “Standard Digital Interface for Programmable

Instrumentation.”
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Table 1-41

1/0 Interface Electrical Specifications: Composite Video

Characteristic

Performance Requirements

Supplemental Information

on

<< <
[e]
=

sync
hsync

— -

vsync

63.5
16.5

14V to1.6V, nominal 1.5V
0.3V to 0.7 V, nominal 0.5V
0V to 0.1V, nominal 0 V

us, +£0.1 us
ms, £0.1 ms

1/0 Interface Environmental Specifications

The environmental specifications for this instrument (operating) meet or exceed those specified
for the operation of the DAS9129 and DAS9109 Mainframes.

The environmental specifications for this instrument (non-operating) shall be in accordance with
those stated for a Class V instrument in Tektronix Standard 062-2853-00, including the specifica-
tions pertaining to the transportation of the packaged instrument.

1/0 Interface Physical Specifications

The DAS Option 02 1/O Interface Assembly is made up of two etched circuit boards and cabling.
One board plugs into the DAS Interconnect board and the other mounts on the DAS rear panel.
See Figure 1-7 for physical dimensions.

9.420 in.

23.360 in.

— ———16.884in.

= |

—

3624-03

Figure 1-3. Overall dimensions of the DAS9129 and DAS9109 Mainframes.
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"

5 \/

7.70"

16.475"

3625-07

Figure 1-4. Instrument module dimensions.
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7.59"

3625-08

Figure 1-5. +5 V power supply module dimensions.
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CABLE— 78.75"
(2 METERS)

3625-09

Figure 1-6. P6452, P6455, P6456 dimensions.
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1/0 BOARD

~ 8.96" —l

6.80"
7.25"

] 1

it 4.26" >

/0 CONNECTOR

Lmmunuou VT
s Q T 3.04"
S e € (ommm) o

CABLE — 14.50" oav Q

RS-232

3625-10

Figure 1-7. Dimensions of the 1/O Interface assembly.
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OPTIONS

This section contains a brief description of the options available for purchase for a DAS 9100
Series instrument. Further information regarding any option can be found in the manual section
containing the type of information desired. For instance, to find the theory of operation for Option
02 (the 1/O Interface), refer to the Theory of Operations section.

The following paragraphs briefly describe the options available for the DAS 9100 Series. For more

specific information regarding the servicing or operation of any of the listed options, refer to the
appropriate part of this manual or to the DAS 9100 Series Operator’'s Manual.

OPTION 01, TAPE DRIVE

The tape drive is a mass storage device for saving DAS menu setups and reference memory. The
tape drive is controlled through the Input Output menu.

DAS91F1 is the field-installable version of Option 01. DAS91F1 must be installed at a Tektronix
Field Service Center; installation costs are included in the purchase price.

OPTION 02, i/O INTERFACE

The 1/O Interface allows the DAS to use RS-232 and |EEE 488 (GPIB) data transmission tech-
niques. RS-232 can be used in establi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>