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ASTRONICS TEST SYSTEMS PRODUCT

For this product, or any other Astronics Test Systems product that incorporates software drivers, you may
access our web site to verify and/or download the latest driver versions. The web address for driver down-
loads is:

http://www.astronicstestsystems.com/support/downloads

If you have any questions about software driver downloads or our privacy policy, please contact us at:

atsinfo@astronics.com

WARRANTY STATEMENT

All Astronics Test Systems products are designed to exacting standards and manufactured in
full compliance to AS9100 Quality Management System processes.

This warranty does not apply to defects resulting from any modification(s) of any product or part without
Astronics Test Systems express written consent, or misuse of any product or part. The warranty also
does not apply to fuses, software, non-rechargeable batteries, damage from battery leakage, or problems
arising from normal wear, such as mechanical relay life, or failure to follow instructions.

This warranty is in lieu of all other warranties, expressed or implied, including any implied warranty of
merchantability or fitness for a particular use. The remedies provided herein are buyer’s sole and exclu-
sive remedies.

For the specific terms of your standard warranty, contact Astronics Test Systems Customer Support.
Please have the following information available to facilitate service.

1. Product serial number

2. Product model number

3. Your company and contact information
You may contact Customer Support by:

E-Mail: atshelpdesk@astronics.com

Telephone: +1 800 722 3262 (USA)

Fax: +1 949 859 7139 (USA)
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for service or calibration. Call or contact Customer Support at 1-800-722-3262 or 1-949-859-8999 or via
fax at 1-949-859-7139. We can also be reached at atshelpdesk@astronics.com.

If the original packing material is unavailable, ship the product or sub-assembly in an ESD shielding bag
and use appropriate packing materials to surround and protect the product.

PROPRIETARY NOTICE

This document and the technical data herein disclosed, are proprietary to Astronics Test Systems, and
shall not, without express written permission of Astronics Test Systems, be used in whole or in part to so-
licit quotations from a competitive source or used for manufacture by anyone other than Astronics Test
Systems. The information herein has been developed at private expense, and may only be used for op-
eration and maintenance reference purposes or for purposes of engineering evaluation and incorporation
into technical specifications and other documents which specify procurement of products from Astronics
Test Systems.

TRADEMARKS AND SERVICE MARKS

All trademarks and service marks used in this document are the property of their respective owners.

[ Racal Instruments, Talon Instruments, Trig-Tek, ActivATE, Adapt-A-Switch, N-GEN,
and PAWS are trademarks of Astronics Test Systems in the United States.

DISCLAIMER

Buyer acknowledges and agrees that it is responsible for the operation of the goods purchased and
should ensure that they are used properly and in accordance with this document and any other instruc-
tions provided by Seller. Astronics Test Systems products are not specifically designed, manufactured or
intended to be used as parts, assemblies or components in planning, construction, maintenance or opera-
tion of a nuclear facility, or in life support or safety critical applications in which the failure of the Astronics
Test Systems product could create a situation where personal injury or death could occur. Should Buyer
purchase Astronics Test Systems product for such unintended application, Buyer shall indemnify and hold
Astronics Test Systems, its officers, employees, subsidiaries, affiliates and distributors harmless against
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FOR YOUR SAFETY

Before undertaking any troubleshooting, maintenance or exploratory procedure, read carefully the
WARNINGS and CAUTION notices.

A

/N

/N
)

CAUTION

This equipment contains voltage
CAUTION hazardous to human life and safety, and
RISK OF ELECTRICAL SHOCK is capable of inflicting personal injury.

DO NOT OPEN

If this instrument is to be powered from the AC line (mains) through an autotransformer,
ensure the common connector is connected to the neutral (earth pole) of the power supply.

Before operating the unit, ensure the conductor (green wire) is connected to the ground
(earth) conductor of the power outlet. Do not use a two-conductor extension cord or a
three-prong/two-prong adapter. This will defeat the protective feature of the third conductor
in the power cord.

Maintenance and calibration procedures sometimes call for operation of the unit with power
applied and protective covers removed. Read the procedures and heed warnings to avoid
= “live” circuit points.

&
g

Before operating this instrument:
1. Ensure the proper fuse is in place for the power source to operate.

2. Ensure all other devices connected to or in proximity to this instrument are properly grounded or
connected to the protective third-wire earth ground.

If the instrument:
[1 fails to operate satisfactorily
[l shows visible damage
[l has been stored under unfavorable conditions

[1 has sustained stress
Do not operate until performance is checked by qualified personnel.
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1 Introduction

The Model 2108 is a flexible and capable serial bus emulator module that can be programmed to emulate
a vast variety of serial bus protocols at speeds from 2Kbps to 200Mbps data rate. The flexibility of the
2108 module allows the user to fine-tune virtually all aspects of a serial bus interface, both at the electrical
and logical levels.

The Model 2108 is comprised of a “C” size VXI motherboard which houses four instrument modules and
four front-end signal conditioning modules. For serial emulation the instrument modules are the
transmitter, 2108 TX and the receiver, 2108RX . A number of interconnect modules for the 2108TX and
2108RX are available to provide signal conditioning for the various requirements imposed by different
interfaces.

The Model 2108 may be configured with 1 to 4, 2108TX’s, 1 to 4, 2108RX’s or a combination of the two.
If a 2108TX and 2108RX are installed in channel slots 1&2 or 3&4, they may be operated in a
bi-directional mode.

1.1 Basic Elements of Serial Interfaces

There are a variety of serial interfaces being used today in the consumer, industrial and military sectors.
Although a significant percentage of these interfaces are comprised of a number of standardized serial
protocols, such as USB, IEEE 1394 and MIL-STD-1553, there is still an equally large percentage
composed of custom serial interfaces. This group includes not only purpose-built interfaces but also
variants of the standardized protocols.

In all instances, these standard and custom serial interfaces share some very basic elements. These
elements include a set of electrical characteristics, a logical protocol and a method of clocking the data.
In addition, some serial buses require special waveforms and control signals. The Model 2108 provides
the resources in a programmable format to meet the physical and logical characteristics of most
interfaces.

1.1.1 Serial Bus Electrical Characteristics

The data bit is the very building block of any serial transmission and assumes physical properties that
must be defined to suit a particular protocol. The Model 2108 provides the following programmable
resources to define the serial bus electrical characteristics:

A) Signal Type- differential, bi-polar or trinary

B) Voltage Levels - various levels from ECL, LVDS, TTL, +/-15Vdc, etc.

C) Slew Rate — min. 0.15V/ns to a max. 3V/ns

D) Termination — may be programmed on or off
The Model 2108 transmitter enables the user to set not only the default electrical characteristics of the bit,
but also a second set which may be used to create “error” states.
1.1.2 Data Clocking

The Model 2108 provides internal clock sources for each channel which supports data rates from 2Kbps
to 200Mbps. Additionally, the user may also select to clock the channels from external sources at the
2Kbps to 200Mbps rates. In addition the 2108RX receiver may be phase locked to the external clock or
to the received data.

1.1.3 Waveform Data

Some serial buses require data which cannot be generated using logical ones and zeros to be output as
part of a data stream. This data is usually referred to as “invalid bit format”. The Model 2108TX
transmitter provides register space to define up to eight waveforms. Four can be inserted in serial data
streams and four are used to generate word or frame gaps. The 2108RX receiver’s trigger logic may be
programmed to recognize and trigger on waveform data as well.

Astronics Test Systems Introduction 1-1
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1.1.4 Control Signals

In addition to clock and data signals some serial buses require separate signals for sync, enables and
triggering. The Model 2108 provides additional signals for emulating complex serial interfaces or to
synchronize with other instruments in the test system . These signals are:

Markers (2)

Output Flags (2)

Strobe (1)

Sync Pulse (1)
Input Flags (2)
Trigger Data (5)

Qualifiers (2)

Output from the Model 2108TX, these signals may be programmed aligned or 1
to 3 bit times prior to or following the first and last data bits of a word or frame.
Output from the Model 2108TX, these signals are pulses and can be used to
trigger the UUT or other instruments in the test system. They are aligned to the
first bit of a word or frame and remain true until the word is output.

Output from the Model 2108TX, this signal can be used to sync to the data bits
or as a clock in bi-phase format applications.

Output from the Model 2108TX, this signal may be programmed to start at a bit
and remain true for up to 16 bits.

Input to the Model 2108TX, these signals may be used to start execution of a
data stream or word from the Model 2108TX Transmitter.

Signals routed from the 2108RX to the adjacent 2108TX as well as the front
panel, used to start execution of a unique data table and monitor receiver status.
Input to the Model 2108RX, tests for High or Low to trigger recording.

Introduction 1-2
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2 Installation

The following sections describe the hardware and software installation procedure for the 2108. Refer to
the “2108 Reference Manual” for module installation and jumper/termination options.

2.1 Hardware Installation

The following sections discuss the installation procedure for the 2108 system.

WARNING
Use ESD protocols whenever handling the 2108 or any of its
modules.

2.1.1 Receiving Inspection
Check the shipment at the time of delivery and inspect each box for damage. Describe any box damage
and list any shortages on the delivery invoice.

1. Unpack the boxes. Unpack the boxes in a clean and dry environment. Save all the packing ma-
terial in case the instrument must be returned for service.

In addition to the 2108 system, the following items are shipped with each unit:

O

2108 Operators Manual

1 2108 Reference Manual

1 2108 Interconnect Reference Manual
[0 2108 Configuration Sheet
U

2108 System CD (Includes 2108 VXIplug&play Instrument Driver, 2108 Development
System and electronic copies of the manuals in PDF format.).

2. Check for damage. Inspect the equipment carefully for any signs of physical damage regard-
less of the condition of the shipping boxes. In the case of physical damage, call the shipper im-
mediately and start the claim process. Call the Customer Service representative (800-722-2528)
to inform them that the shipment arrived damaged. Please be prepared to provide a detailed
damage report.

2.1.2 Returning Equipment

Follow these steps when you return equipment to Astroncs Test Systems:

1. Save the packing material. Always return equipment in its original packing material and boxes.
If you use inadequate material, you'll be responsible for any shipping damage repair as carriers
won’t accept responsibility on incorrectly packed equipment.

2. Call Customer Service and ask for a return authorization. The Customer Service representa-

tive (800-722-2528) will ask for your name, telephone number, company name, equipment type,
model number, serial number, and a description of your problem.

3. Pack and ship the equipment to:

Astroncs Test Systems
4 Goodyear
Irvine, CA 92618

2.1.3 Preparation for Storage

The 2108 should be stored in a clean, dry environment. In high humidity environments, protect the 2108
from temperature variations that could cause internal condensation. The following environmental
conditions apply to both shipping and storage:

Temperature -40°C to +70°C
Relative Humidity =~ Not controlled, non-condensing
Altitude <40000 ft. (12192 m)
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Vibration <29
Shock <409

2.1.4 Preparation for Use

Prior to installing the 2108 module in the VXI chassis, several settings can be made via two switches

located on the 2108 baseboard.
8 ! 1
SW1 i
gy
Notsz S5

Figure 2-1 2108 Baseboard Rev C Switch Figure 2-2 2108 Baseboard Rev B Switch
Settings Settings

A24-32 - ZZZ
MAP — | i

Logical ,\Address Interru pt/,A24 Switch

Figure 2-3 2108 Baseboard Rev NC Switch Settings

The baseboard revision is located on the back side etched in copper.
The following sections covers the following topics:

[l Logical Address Selection

[1 VXI Interrupt Level Selection

[1 A24/A32 Map Selection
21.41 Logical Address Selection

The VXI chassis Resource Manager identifies units in the system by the unit’s logical address.

The logical address of the 2108 can be statically or dynamically configured. An eight position DIP switch
located on the baseboard, see figure 2-1, is used to assign the logical address. A logical address setting
of 255 (all positions down, factory default) will enable the dynamic addressing mode. The logical address
for each channel will be assigned by the resource manager. Logical address zero is reserved for the slot
0 controller and is invalid. Any other logical address setting will cause the 2108 to request four
consecutive logical addresses starting with the address coded on logical address switch. The logical
address setting must be a multiple of 4, the lower two logical address bits are ignored.

Logical Address Switch
8 7 6 5 4 3 2 1
LA7 LAG LAS LA4 LA3 LA2 LA1 LAO

Switch position 1 through 8 corresponds to bits 0 through 7 of the logical address. The “ON” setting sets
the corresponding bit of the logical address to a one (1).

Channel one of each 2108 baseboard will be mapped to the lowest logical address assigned and channel
four will be mapped to the highest.

The figures above shows an example where the logical address is set to 24 (position 5 and 4 down). This
will cause the following logical address mapping:

Channel 1: LA24 (logical address 24)
Channel 2: LA25
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Channel 3: LA26
Channel 4: LA27
The 2108 baseboard will be assigned four logical addresses even if less than four modules are installed.

2.1.4.2 VXl Interrupt Selection

The first three switch positions of Interrupt/Map switch are used to assign the VXI interrupt level. A value
of zero disables VXI interrupt generation by the 2108. Values between one and seven select the interrupt
of the same value, i.e., if position 2 and 3 are on and position one is off then VXl interrupt level 6 will be
used by the 2108.

Factory default: VXI interrupts disabled.

Interrupt/Map Switch

8 [ 7 [ 6 5 [ 4 3 [ 2 1
Reserved Mapping Interrupt Level
Position 3|Position 2|Position 1 VXI Interrupt Level
OFF OFF OFF Disabled (none)
OFF OFF ON Level One Selected (factory default)
OFF ON OFF Level Two Selected
OFF ON ON Level Three Selected
ON OFF OFF Level Four Selected
ON OFF ON Level Five Selected
ON ON OFF Level Six Selected
ON ON ON Level Seven Selected

2.1.4.3 A24/A32 Map Selection
The memory space each 2108 channel will request can be set to either A24 (position 4 up) or to A32
(position 4 down).

The size of the A24/A32 memory requested can be set to either 4M (position 5 up) or 2M (position 5
down). Empty channel slots will not request any A24/A32 memory.

Factory Default: A32 memory selected, 4M map size.

Interrupt/Map Switch
8 [ 7 [ 6 5 4 3 2 1

Reserved 4M/2M A24/A32 Interrupts
Position 5 | Position 4 Register Mapping

OFF OFF A32 4M Register Mapping (factory default)

OFF ON A24 4M Register Mapping

ON OFF A32 2M Register Mapping (factory default)

ON ON A24 2M Register Mapping

ATTENTION

GPIB-VXI slot zero controllers do not support A32 register transfers.
A24 register mapping must be selected for 2108 operation with
these controllers.

2.1.5 Installation

The 2108 must be installed in a VXI mainframe in any slot except slot 0 (zero), which is reserved for the
Resource Manager. Always check P1 and P2 for bent pins prior to installation. When inserting the 2108
into the mainframe, it should be gently rocked back and forth to seat the connectors into the backplane
receptacles.

2.1.5.1 Initial Power-On

With the 2108 properly installed in a VXI chassis, turn on the external power supplies, if required, followed
by the chassis power. Refer to the appropriate interconnect module reference manual for external power
requirements.
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2.2 Software Installation

The 2108 is shipped with a VXI Plug&Play Instrument Driver as well as the 2108 Project Development
System. Both pieces of software are included on the CD shipped with the 2108 system. In addition to the
software, the CD also contains all the operator and reference manuals for the 2108 in PDF format.

2.21 VXI Plug&Play Instrument Driver

The 2108 Instrument Driver links the communication interface and an application development
environment. It provides a higher level, more abstract view of the instrument. It also provides
ADE-specific information that supports the capabilities of the ADE, such as a graphical representation.

Some of the ADEs that this Instrument Drivers supports are listed below:
Borland Turbo C/C++

Agilent Technologies Agilent VEE

Microsoft Visual Basic

Microsoft Visual C/C++

0
0
0
0
[1 National Instruments LabVIEW

[1 National Instruments LabWindows/CVI

Included with the Instrument Driver is the Soft Front Panel. The soft front panel is a graphical user
interface for the 2108. It is used to verify communications and functionality when the 2108 is first
integrated into the system.

The 2108 VXI Plug&Play Instrument Driver requires that VISA be installed. Contact your Slot 0 Resource
Manager manufacturer.

To install SR192A Plug&Play Instrument Driver:
1. Insert the included documentation CD into your computer’s CD/DVD drive.
2. In the Drivers>30010_<rev> folder, double-click the setup.exe file.
3. Follow the setup directions.
After the instrument driver is installed, the DRM soft front panel will be launched.
The following files are installed from the CD:
[l ANSI C source code for the Instrument Driver and Soft Front Panel, i.e., .c and .h files.
(1 MS Windows 32 bit DLL library, i.e., tasr192a_32.dll and tasr192a.def files.
[0 Microsoft 32 bit DLL import library, i.e., tasr192a.lib file.
[J  Function panel file, i.e., tasr192a.fp file.
| MS Visual Basic Function Declaration text file, i.e., tasr192a.bas file.
[0 Windows help file, i.e., tasr192a.chm file.
Visit the Astronics Test Systems website at http://www.astronicstestsystems.com/support/downloads
to check for driver updates.
2.2.2 2108 Project Development System (PDS)

The 2108 PDS is a comprehensive application package that provides the user with easy to use graphical
programming tools to develop set-up files, execute tests and view the recorded data. The package
contains 3 distinct application programs to provide the majority of users with all the necessary functions to
develop a functioning serial interface. It was developed for the Windows environment and operates on
Win95, 98, 2000, or NT based systems.
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2.2.21 Project Development Editor (PDE)

The Project Development Editor is the basic application program. It provides the
resources to program the logical and physical characteristics of a serial interface. In
addition it provides the tools to program data tables and test sequences for stimulating
the Unit Under Test, (UUT). Record triggers based on unique start patterns are also
easily programmed using the 2108RX receiver's GUIs. Files created by the PDE are
saved and may be downloaded using the VXI drivers or the Execution Manager.

2.2.2.2 Execution Manager (EM)

The Execution Manager application provides an interactive link to download set-up files
from the VXI controller to a Model 2108. In addition it allows the user to select and run
any test sequences defined using the PDE. The user may loop from 1 to 32k times or run
in continuous mode to aid in program debugging. 2108RX receivers may be “ARMED”
using the EM.

2.2.2.3 Serial Logic Analyzer (SLA)

The Serial Logic Analyzer application provides an interactive means of uploading
recorded data from the 2108RX receiver. The data may be viewed as “raw” data or
segmented by bit count, labeled and displayed as binary, hex, decimal or ASCII. This
decoded data display is accomplished by defining templates that may be saved as a file.
The template file may be applied to interactively recorded data when using the Execution
Manager or used to analyze data recorded over a period of time. The SLA also provides
search functions which operate on raw or decoded data or the label.

NOTE
Under Windows NT4, this software requires that Service Pack 2 or
later be installed. Otherwise, the digital signals in the Timing and
Table Editors may not display correctly.

To install Project Development System:
1. Insert the included documentation CD into your computer's CD/DVD drive.
2. In the Drivers>30011_<rev> folder, double-click the setup.exe file.
3. Follow the setup directions.

Visit the Astronics Test Systems website at http://www.astronicstestsystems.com/support/downloads
to check for driver updates.

Astronics Test Systems Installation 2-5



2108 Operators Manual Publication No. 981021 Rev. A

This page was left intentionally blank.

Installation 2-6 Astronics Test Systems



Publication No. 981021 Rev. A 2108 Operators Manual

3 2108 Front Panel

The 2108 front panel provides the hardware interface to the UUT. Figure 3-1 illustrates the front panel

and its connectors:
: talon
INSTRUMENTS
2108

Channel One Slot _— ?:_
Transmitter shown :

Channel Two Slot ——m—m—mmm— |
Receiver shown

Channel Three Slot ——m |
Transmitter shown

Channel Four Slot ——m—m——|
Receiver shown

Figure 3-1 2108 Front Panel
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The 2108 is a modular system that can hold up to four transmit or receive channels. Each
transmit/receive channel connects to the UUT/ITA via the interconnect module. Refer to the specific
interconnect module reference manual for detailed front panel description.

3.1 LED Indicators

The following sections describes the LED indicator for the transmitter and receiver interconnect modules.

3.1.1 Transmitter Interconnect LED Indicator

The transmitter interconnect module LED is used to indicate the operating status of the transmitter as well
as the driver status. The color codes are:

OFF The transmitter is outputting “Idle” or “Standby” CMT.
GREEN The transmitter is outputting a user defined CMT.
RED The drivers have shut down due to either an over current or over temper-

ature condition.
3.1.2 Receiver Interconnect LED Indicator

The receiver interconnect module LED is used to indicate the operating status of the receiver. The color
codes are:

AMBER The receiver is currently waiting for a trigger (ARMed).
GREEN The receiver is currently recording post trigger data.

3.2 SMA Connector
The SMA is used to input a single ended ECL clock (TXCLKIN1 or RxCLKIN1).

3.3 Power Connector

The transmitter power connector is used to provide the V+ and V- supply voltages to the programmable
drivers.

Table 3-1 below lists the pinouts of the TX01 Power connector.

Pin Number Signal /(_)\
A V+ v+ o
B GND o |GND
C V- V-|o
D GND o [GND
Table 3-1 Power Connector Pinouts @/

Figure 3-2 Power Connector

3.4 J1-J4 1/0 Connector

The front panel I/O connector is used to connect the 2108 signals to the UUT/ITA fixture.

18A 1A

]| >

18B 1B

Figure 3-3 J1-J4 Connector
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Table 3-3 lists the /0O channels assigned to J1-J4 for both the transmitter and receiver.

Pin Number Transmitter Receiver
Signal Default Source Signal | Default Source
2A TxSig1 TxData RxData+
4A TxSig2 TxCIkOut RxData-
6A TxSig3 TxMarker1 RxClkIn2+
8A TxSig4 TxMarker2 RxClkIn2-
10A TxSig5 TxFlagOut1 RxQual1+
12A TxSig6 TxFlagOut2 RxQual1-
14A TxSig7 TxSyncPulse RxQual2+
16A TxSig8 TxBusy RxQual2-
18A NU RxSig1 RxArm
2B TxFlagin1 RxTrigValid
4B TxFlagIn2 RxTrigNumO
6B TxClkIn2+ RxTrigNum1
8B TxClkIn2- RxTrigNum2
10B TxBusy RxTrigNum3
12B TxSyncPulse RxGO0OVal
14B NU RxG1Val
16B NU RxClkOut
18B NU RxSig2 RxBusy
All other pins signal ground.

Table 3-3 J1-J4 /O Connector Assignments

3.5 2108 Front Panel Mating Connectors

The following table lists the manufacturer part number and order number for the front panel mating

connectors.

Table 3-2 lists the manufacturers part numbers and order numbers for the 2108 mating connectors.

Connector Manufacturer Part Number Order Number
J1-J4 AMP P/N “2-178238-5" 2108/300
Power Positronix Industries P/N “SGM4FSCT0000” 2108/304

Table 3-2 Mating Connector Part Numbers

Astronics Test Systems
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4 Operation

The steps required to create a test program using the 2108 are very similar to those required to use any
other VXI module. Regardless of the user’s choice of programming path - whether it is the plug&play
instrument driver, Development Editor, A24/A32 register-based access or a combination of these - the
following basic steps will apply:

1. INITIALIZE the VXI session for each 2108 channel.

CONFIGURE the 2108 settings and structures for the application.

Enable, or SOURCE, the output drivers.

Issue the EXECUTE commands.

Utilize STATUS and POST PROCESS functions to evaluate/analyze results.
6. CLOSE the VXI session.

The following sections describes each step in more detail with respect to the Development Editor and VXI
plug&play instrument driver function(s).

Programming the 2108 using the Development System is described in the “2108 Development System
Users Manual”.

oo b

4.1 Initializing the VXI Session

Each channel of a 2108 module has a unique logical address and requires its own session handle.

If a project file is used to configure the 2108 channels then the “ta27108_LoadProject’ function will
initialize all the channels automatically by calling the “ta2708_autoConnectToAll" function. The session
handle of any channel initialized by the “ta2708_LoadProject’ function can be queried by first selecting
the channel using the “ta2708_Select’ function and then calling the “ta2108_GetConfig” function.

If VXI plug&play functions are used to configure the 2108 channels then any of the following functions can
be used to open a session:

1. “ta2108_init’
“ta2108_autoConnectToFirst’
“ta2108_autoConnectToLA”
“ta2108_autoConnectToSlot’
“ta2108_autoConnectToAlIl’

4.2 Configure the 2108 Settings and Structures

The Project Development Editor (PDE) is recommended to configure the 2108 channels. The PDE
provides a graphical representation of the 2108 hardware resources.

The following sections describes the process for configuring the 2108 channels using the PDE. The
corresponding VXI plug&play functions required to perform the same action will be listed as well.

4.2.1 Defining the 2108 PDE Configuration

The first step in using the PDE is to configure the 2108 (s) being programmed by defining the number and
type of instruments installed in each channel slot.

When started the PDE will load the last file that was last saved. To create a new project select the
“File-=>New” command. The PDE will create a new project with one 2108 module that contains one
transmitter channel and one receiver channel.

To delete a 2108 Module from the project, right click on the “Talon 2108” and select “Delete 2108
Module” command.

To add a 2108 Module, right click on “VXI System” in the menu directory and select “Add...”, “2108
Module”.

To add a transmit or receive channel, right click on the “Talon 2108” module and select “Add...”. Select

oo b

Astronics Test Systems Operation 4-1



2108 Operators Manual Publication No. 981021 Rev. A

the hardware and channel position. A configuration sheet is shipped with all Talon 2108 Modules that
identifies the installed hardware.

*5= 2108 Development Environment

File Edit Project Options Help

D&|W| & &5|c] 8o e

Wl Soztem

Transmit Channel  # q
Delete 2108 Module Receive Channel CHz
CH3
CH4

CMT Table

2103 Module

This step defines the installed hardware for the PDE and does not have any corresponding VXI plug&play
functions.

4.2.2 Configure the 2108 Transmitter

The 2108TX module provides the necessary resources to output data in a serial stream using different
formats, protocols, data rates, etc. It also provides auxiliary signals such as a shared clock, markers,
sync, triggers, etc., required by many serial interfaces.

The operation of the 2108TX requires the user to define the characteristics of the serial interface to be
emulated. This includes data to be output and the sequence in which the user wants the data output.

4.2.21 Logical Bit Settings

The logical bit characteristics are programmed using the Transmitter Panel shown below.

£5% 2108 Development Environment - [Transmitter]

File Edit Project Options  Help

Dlegld| &| || B|o[n §|é
Wil Spstem
= Talon 2108 Delay [ng)
=-CH1: Tranzmitter |T:4I:Ic-ckln2 j_l 0 ﬂ_.o
Signal Pinout
Drive Module Mbps *| = 10.0 MHz =@
W avefarm Parameter Registers
= Caontral Mermorny Tables
|dle |0 - | T:ClockOut
Standby Foarmnat Delay [ms]
= Test Sequences
—— X e _pm
DefaultSequence |NHZ L ﬂ | j -
= Test Subroutines | e — .
DefaultSubroutine & 10 =i P TeMarkert
FixTrigger Subroutine T able Offset [bit t”'“BIS] Delay [ns]
Wl Triggers & Intemupts ' 00.00 |0 x| ) TrMarker2
| 0 - e TxSyncPulse
Offset [bit times] Delay [ns]
0000 | TeBusy
c:h . A2 08dev systmanual spf 1124205 1:03 PM

In the Transmitter Panel the user programs:
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Clock Source External or internal clock sources may be selected as the transmitter master
clock.

Delay [hz]

TaClockinl v |ee—— [ v | ———()

TeClockind 1

MTaClocklnl p5 71 = [ 100MHz =
TxClockln2

/T Clocklng

il
-

Delay [ng]
TaClocklnl 0 v |

08 [Mbps =] -

Bit Rate Bit rates from 2kBps to 200MBps may be entered.

108 [bps <] - [ T00HFe" \

Bit Formats The required bit format may be selected from a pull down selector.

Format

&Ml -

MAZ-L A
MAZ-
MAZ-5

RTO

RTC

RTZ

RTT
Bi-Phase-L
Bi-Phase-bd
Bi-Phasze5
DEBi-Phaze-M
DEi-Phaze-5

W

Parity Parity if required is set as None, Odd or Even.

Gap Gap times may be set to fixed or random with limits from 4 to 65k bit times.
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Marker(s)

and active high or low.

May be set to operate coincident with the data or +/- 3 clocks from the active data

TxMarker1 Offset from TxData

TiDats | ——< CMT Data y—
Tubdarker E I|I' ",I

Lawe-High Edage T High-Low Edge

Offzet [bit timesz) :lv Offzet [bit timesz) u :Iv
v ﬁglﬁe (] Cancel |

Delay

Delays in 1ns increments from +/- 10ns may be programmed to most signals

when cable or UUT delays cause synchronization problems.

| a2

VXI plug&play functions for logical bit programming:
ta2108_txSetSignalParameters
ta2108_txSetSignalOffset
ta2108_txSetSignalDelay
ta2108_txSetGapMinMax

4.2.2.2 Electrical Characteristics

The electrical bit characteristics are programmed in the Drive Module Panel shown below. The front end
interconnect type is also specified on this panel.

Wil System
= Talon 2103
=-CH1: Tranzmitter

Signal Pinout

=- Control Memomy Tables
Idle
Standby

=- Test Sequences
DefaultSequence

=- Test Subroutines
DrefaultSubroutine

Wl Triggers & Intermupts

‘Wwhaveform Parameter Registers

R«Trigger Subroutine Table

Front-End: | Tx01 ¥ | Low Speed [100 Mbpz). High Voltage [VOH <= +15;V0OL »=-15]
Analog Drivers VRef & YRefB

Differential ~ ~| = WOH: 50 VOH: 50

[ Terminatian

[ Bi-Directional

Connects adjacent

hamels e voL: [05 oL [05

Rise/Fall Time: | « | Rise/Fall Time: | « |

TxClacking

Differential - VIH: [50

 Toinie

Operation 4-4
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The bit characteristics to be programmed are:
Signal Type
bi-polar with a third state

Diifferential

[

H
Bipolar - Trnztate

The selections for most I/0O modules include Differential, bi-polar with tri-state or

(trinary).

Bipolar - VOE
Signal Voltage VrefA is the primary voltage reference requiring the output levels VOH and VOL
to be entered, (3rd voltage if Bi-polar VOZ is selected), slew rate is selected by
use of the slide bar window (Rise/Fall Time); VRefB may be used as a second-
ary voltage reference to generate errors or as a margining voltage reference
WRef & YRef B
VOH: |20 YOH: |50
voL: |4 voL: |05
Rize/Fall Time: |4 [ [+ Rise/Fall Time: | 4 ]
WRef A VRefB
WOH: |20 VOH: [5.0
Fs s
H’vnz WOz
yOL: |-2.0 Y0OL: |05
RizedFall Time: |« [ [ »] Rise/Fall Time: | 4 v
Termination Most of the I/O modules allow the selection of terminated or un-terminated sig-
nals.
Analog Drivers WHef A WFef B
YOH: [z0 YOH: [50

Differential -

[ Bi-Directional

Connects adjacent
trangrit & receive

47 ohm

v Termination

Connects adjacent
tranzmit & receive
chanrels

channels wvoL: |-20 WOL: 0.5
Rise/Fall Time: [+ [ »] Rize/Fall Time: | 4 i
Analog Drivers WHef A WRef B
|Bipolar - Tristate »|  ¥OH: (20 YOH: [5

1

voL: |20

RizesFall Tirme: | 4

50
>

WOL: 0.5
e Rise/Fall Time: | 4 |

Astronics Test Systems
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TxClockin2 If using external clock 2 as Clock Source the “signal good” level is programmed

in this window for differential or bi-polar along with the termination choice.
TuClockin2 —— b

Differential - YIH: |5.0
Temination

" 1100 ohm)

TRClockln2

Bipalar - WIH: |5.0

e
¥ [00chm)_

7_

[ =

Bi-directional If selected the transmitter I/O module will be the only connection to the interface
bus and incoming data will be routed to the adjacent 2108RX module for

bi-directional operations.

v Bi-Directional

Connects adjacent
tranzmit & receive
channels

VXI plug&play functions for electrical bit characteristics:
ta2108_txSetFrontEndControl
ta2108_txSetFrontEndinput
ta2108_txSetDriverReference

4.2.2.3 Signal Routing

The 2108TX has multiple signals which may or may not be needed for the serial interface being
programmed.

Wil System Fin Connector Assigned Signal JUT Signal | Description
=-Talon 2108 ] 28 T=Sigl _ - <0utput with dynamic reference erar
= EH% 48 TxSig2 _ <Output with dynamic reference ermor:
- B TxS5ig3 Tubdarker! <Static enable output>
Drive Module o TuSigh e arker2 St il
“w'aveform Parameter Registers # fg mhlarket : tatfc enable output>
= Control Memory Tables 108 TSig5 TxFlagQOutl <Static enable outputs
Idle 124 T=S5ig6 TxFlagOutz <Static enable output:
Standhy 144 T=Sigr TxSyncPulze £ Static enable output:
=-Test Sequences 164 Tx5ig8 TuBusy < Static: enable output:
DefaultSequence 184 Mot Used _
= Test Subroutines B TaFlaginl B <TTL Input flag 1>
DefaultSubroutine 48 Toflaginz [ <TTL Input fag 2>
RxTrigger Subrauting T able .
. BB T#Clockln2 _ <Programmable clock positive input:
W=l Triggers & Intermupts
il God <Gin>
10B TuBusy _ <TTL Transmitter busy output:
128 TxSyncPulze _ <TTL Tranzmitter aync pulses
1B NotlUsed [
168 | NotUsed [N
158 NotUsed [
SMA | TeClockinl <High speed ECL input clack>

The TxData and TxClockOut signals are always output on pins 2A and 4A if bi-polar mode is selected. If
differential is selected then TxData will be on pin 2A and /TxData will be on pin 4A. Grounds will always
be on the odd pins between signals.
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The user selects the signals needed and routes them to the selected pins using the pulldown selections in
the Assigned Signals column. The user may also elect to enter names in the UUT and Description
columns for documentation purposes.

VXI plug&play functions for signal routing:
ta2108_txSetUserSignal

4.2.2.4 Waveform Definition

Some buses use non-logical bit patterns for sync codes or data. For example, the military 1553 bus has
a command word sync code which is a signal represented as 1% bit times high followed by 172 bit times
low. Another example is a pulse stream where 2 bits low out of 8 is a zero and 6 bits low out of 8 is a
one. These waveforms can be programmed via the Waveform Parameters Register panel.

There are two types of waveform registers:

Waveforms Four custom waveforms (WPRO, WPR1, WPR3 & WPR4) may be defined as us-
ing Voltage Reference A or B, the number of bit times (4 to 12 bits), and the
waveform. Waveforms are programmed by selecting a cell and clicking or enter-
ing an L or H to set desired state, (bi-phase selections allow % bit time selections
between 2 & 12 bits).

Wref | #Bits 1 2 3 4 & B 7 8 91011 12
WFPRO | A& 4
WPR1 | & a8
WPRZ | A& 8
WHRR3 | A& 12

Vel | HBits 1 2 3 4 5 B 7 g
WPRO | A 3 | | 0 | | | | | [ | [ ]
GINECS e a— | | | | | | | | [ [ [ | | |
WPR2 A& 55 IanWanUREEs———— | [ [ [ [
WPR3 | A L L N
Gap Waveforms There are four waveforms that may be used as Gap waveforms, (GRPO, GPR1,
GPR2 & GPR3). They are represented as a single bit time and are programmed
by selecting the Voltage Ref. A or B and the desired state, High, Low or Tri-state.
Bi-phase selections allow for Y2 bit time selections.

GFPRO
GPR1
GPRZ
GPR3

GPRO
GPR1
GPR2
GPR3

R S —

r - |

—_

VXI plug&play functions for waveform definition:
ta2108_txSetWaveformRegisters

4.2.2.5 Define the Bit Sequence(s)

All serial interfaces pack the bits in some logical sequence such that the receiving device can reverse the
sequence and extract meaningful data from the data stream. The schemes to logically pack data into
“frames” or “packets” is unique for every interface. The 2108TX allows the programming of almost any
conceivable combination of bit sequences, thereby allowing the emulation of interfaces with unique
start/stop codes, parity bits, bit stuffing, as well as the generation of continuous data.

4.2.2.51 Control Memory Tables

The programming of bit sequences is accomplished in the Control Memory Table panel. This panel
represents the 8Mbits of memory reserved for data to be transmitted by the 2108TX. Frames are defined
as tables. A table may be just a data word or comprised of multiple data word(s), waveform(s), gaps or
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random data words. New tables may be added by right clicking on Control Memory Tables in the menu
directory, selecting Add CMT Table and entering a name for the table.

Wil Spztem
= Talon 2108
=-CHY: Tranzmitter
Signal Pinout
Dirive Module
Wavefnrm F'arameter Hegmters
s ot agg, ) e
[l
Sh
= Test !
De

= Test®
De 2108 Module

VXI plug&play functions for defining a CMT:
ta2108_txDefineCMT

4.2.2.5.2 Programming Control Memory Tables

A Control Memory Table is programmed by double clicking on the table name and entering or selecting
the elements which define the table characteristics. The following entries are available:

Table size: |1 Bit Order; |LSE  «| Parity EDntrDI:lHESEt F'arit_l,l:|DEfau|t Bank: |.-’-'-. ﬂ

k1 M2 Type Waveform | HBitz | Data i AR Dezcription
1L L D ata [ mwoo [
Table Size Enter the number of steps or words needed for the data. Any number up to the

available memory depth may be entered.
Table zize: |1

Bit Order Select from the pull down window to select the order in which the data is trans-
mitted, Most Significant Bit or Least Significant Bit.

Bit Order: |L5B

Type

Parity Control Provides selections for the user to Reset the parity calculator, Resume to con-
tinue the parity calculation from a previous table, or Disable the parity calculation
altogether.

Farity Caontral: IFEe&et | Parity: | Default Bark: |& -

- H#Bits Clear parity count when this table starts

Hesune Continue parnty count fram previous table
a Disable Do not change parity count during this table

Operation 4-8 Astronics Test Systems
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Parity This window allows the user to select or override the default parity programmed
in the Transmitter Panel.

W,
Parity: | Default = | Bank: [& -

Ilze Tranzrmitter parity zetting
i | Invet  Use oppozite af Transmitker parity
00  [Mome Mo pariby for this table
Odd Odd parity for thiz table
Even Even parity for this table

Bank The 8Mbits of memory is divided into two 4Mbit banks for ping-pong operations,
the pull-down selector is used to select the bank A or B to store the table being
defined.

Bank: |4

M1 or M2 If the Marker signals are to be used while the step data is transmitted the level is
selected as low (L) or high (H) for M1 and/or M2.

M1 M2
1L -] L

L
H

Type The type of data to be output for each step of the table is selected in this
pull-down window by clicking on one of the following choices:

Type “Wwaveform | HBits | Data . AP

e W 000 (]

Data

Data |Jzer defined data [4 to 48 bits]

PRBS Pzeudo Random Bit Sequence [4 to B553E bit times)
Gap |Jzer defined Inter-meszage Gap [4 to 65536 bit timesz)
TGap Tranzmitter Gap zetting [Random: 16 to 3000 bits)
Waveform  Special "W avefom

Data Fixed data from 4 bits to 48 bits in length.
PRBS Pseudo random bit sequence from 4 to 65k bits.

Gap Fixed intermessage gap using one of the Gap Wave-
forms from 4 to 65k bit times.

TGap Uses the default Transmitter Panel setting (random or
fixed) and one of the Gap waveforms.

Waveform One of the 4 waveforms defined in the Waveform Pa-
rameters Register panel will be selected.

Waveform If Waveform, Gap or TGap was selected as the Type of data to be transmitted in
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a step this window will be active and allow the selection of one of the previously
defined waveforms.

Type “Wavefarm | #Bitz | Data . AP Drescription

" aveform WHFRO -

WFPRO WREef &, 4 bits, L

WPR3 WRef A, 12bits, _ L T L |

Type YWaveform | HBitz | Data

Gap GFRO - 4

GPRO “YRef A, 1bit, -

GPR3 YRef A, 1hit, _

#Bits Allows the entry of the number of bits represented in a step:

Data The number of bits is from 4 to 48 (words longer than 48
bits are entered in consecutive steps and will be output
as a single stream).

Type YWavefarm | HBits

[rata ’4—;|
4 A
5
G
7
a
9
10
11
12
13
14
15
16
17 ¥

PRBS The number of bits is from 4 to 65,536 of random data.
Type W avefarm HBits
PRES | EE5YS
Gap The number of Gap periods is from 4 to 65,536 bit times.
Type W aveform HBitz
Gap GPRO EERZ5
Data Fixed data is entered in this window as binary, decimal or hex. Binary data is

specified by specifying a ‘b’ at the end of the data, e.g., “1010 0001b”. Decimal
data does not require special characters. Hexadecimal data is specified by a
“Ox” preceding the data, e.g., “0x1234”.
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Spaces are allowed anywhere when entering data.
Once data in entered it will be displayed based on the selected format (Binary,

Decimal or Hex).

B D H

AP Clicking on this selection box will append a parity bit to the data using the parity
control selected for this table, (parity may be calculated across any number of
words by selecting AP only on the last data step in the table).

VXI plug&play functions for editing a CMT:
ta2108_txSelectCMTStep
ta2108_txInsertCMTStep
ta2108_txDeleteCMTStep

4.2.2.5.3 Examples of CMT’s
The following sections illustrates two CMT examples.
4.2.2.5.31 Simple 16-Bit One-Word Table

In this example, the user needs to output a single 16 bit, one word table, using M1 high as a write enable
signal, MSB as the bit transmission order and adding a parity bit to the data. This type of data table is

easily programmed by following these steps:

a) Right click on Control Memory Tables in the menu directory

b) Enter a name for the table, (Word1 for this example)

Wl System
=-Talon 2103
=-CH1: Tranzmitter
Signal Pinout
Drrive Module
W aveform Parameter Beaisters
= Control Memary T ables
Idle
Standby
whord 1

c) Leave 1 as the step size

d) Select MSB for the Bit Order
e) Select H for M1

f) Select Data as the Type

g) Enter 16 as the #Bits

Enter the data (0101 1111 0101 1010b in this example)
Click on the AP box to add a parity bit
Add a description in the Description box if desired

Table size: | 1 Bit Order: |LSB | Parity Contral: |HESEt Parity: |Default Bank: |& -
M1 M2 Type Waveform | #Bitz | Data e AP Dezcription
1 H L Data b e (wEF5A, Single 16 bit word

Astronics Test Systems
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4.2.2.5.3.2 Two 40bit Words with Gap

In this example, the user wishes to output two 40bit words, ( 8 bit header followed by 32-bit data)
separated by a 300 bit time fixed gap. Data is to be transmitted as LSB and parity is to be appended to
the data. The steps are:

a) Right click on Control Memory Tables in the menu directory

b) Enter a name for the table, (Exam_2 for this example)

W pstern
= Talon 2108
=-CH1: Transgmitter
Signal Pinout
Drive Module
W aveform Farameter Registers
=- Control Memary Tablesz
Emarn_2
Idle
Standby
whord 1

c) Enter 5 as the step size

d) Select LSB for the Bit Order

e) For Step 1 select Data as the Type

f) Enter 8 as the #Bits

g) Enter the data for header 1 (0000 1111b” in this example)
h) For Step 2 select Data as the Type

i) Enter 32 as the #Bits

j)  Enter the data for word 1 ("0x73CA 73CA” in this example)
k) Click on the AP box to append the parity bit

[) For Step 3 select Gap as the Type

m) Select GPRO as the waveform to be transmitted as the Gap signal
n) Enter 300 as the #Bits

0) For Step 4 select Data as the Type

p) Enter 8 as the #Bits

q) Enter the data for header 1 (0011 1100b” in this example)
r) For Step 5 select Data as the Type

s) Enter 32 as the #Bits

t) Enter the data for word 1 ("0x9160 9103” in this example)
u) Click on the AP box to append the parity bit

Table size: |5 Bit Order: |LSE = | Parity Contral; | Reset Parity: | Default Bank: |& -

M1 M2 Tepe “Waveform | #Bitz | Data =l AF Description
1L L Data b s 0:0F [ Header
2 L, L Data D OW7ACATICA whord 1
3L % L Gap GPRO a0 P Gap
4L L Data s - 0x3C [  Header2
E L L Data b = 0x91 608102 Word 2

4.2.2.6 Define the Frame Output Sequence(s)

Once the bit format and data frames are defined, the 2108 allows the user to output these frames in any
sequence he chooses. This is accomplished by programming the Sequence Controller using the panel
labeled Test Sequences. Data may be transmitted in a single cycle, looped, or run continuously. Test
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sequences may be programmed to run in an automated mode, testing input signals or the contents of
input data to start or stop sequences.

4.2.2.6.1 Define the Test Sequences

Test sequences are named by right clicking on Test Sequences in the menu directory. Test sequences
can be referenced by any name the user wishes. Multiple test sequences can be defined to the limit of
the test sequence memory. Start the process by naming a new test sequence and entering an
estimated number of steps needed to perform the sequence required in the “Sequence Size:” control.
Steps can be inserted or deleted during step entry. The Words Available window will keep track of the
memory space. After naming a Test Sequence, the step list panel for the Test Sequences will appear.
The Edit Step button provides access to the programming panel to perform functions from simple outputs
to more complex interactive functions involving conditional and unconditional, jumping, sub-routines,
looping, etc.

Wl Spstem . i . _
Z Talon 2108 Seguence size: | B Words available: 939 Edit Step
= CH1: Tranzmitter Step Command Description
Signal Pinout 1 #mit]ldie]
Dirive Module 2 =mitfldie]
Whavetorm Parameter Registers 3 Emitfldle]
= Contral Memary Tables 4 xmitfldie)
Exam_2 5 =mitfldie]
|dle
Standby
“Wwhord 1 %
=-Test Sequences
Defaults equence
Init Seq

VXI plug&play functions for defining a test sequence:
ta2108_txDefineSequence

4.2.2.6.2 Programming Sequence Steps

Test sequence programming is performed by highlighting the Step to be programmed and then clicking on
the Edit Step button. The programming panel will appear. There are six command types that can be
programmed.

VXI plug&play functions for editing a test sequence step:
ta2108_txSelectSequenceStep
ta2108_txDeleteSequenceStep

4.2.2.6.21 “Output” Sequence Step
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This command allows the user to output an RxStart command, TxFlagOut level, CMT or any combination
of the three. The output can be unconditional “Always” or triggered by an event.

Events may be:

-

Test Sequence Step: 1

Step Tupe
* Output
" Jump

" GoSub " Loop
- " End Loop

o

|Alwa_l,ls

Mone

j— R=Start
1

Mo Change | —| TxFlagOutl

Nio Change - | —| TxFlagOut2
1

dev]——iDaa]
l Advanced...

Cancel

-

triggers from the UUT, a trigger or run state from an adjacent 2108RX, run state of the 2108TX, or a
Trigger from the VXI bus. The output sequence step may be programmed to “Wait” for an event to be
true before proceeding or if false skip this step and proceed to the next step.

-

Test Sequence Step: 1

Step Tupe
* Output " GoSub " Loop
" Jump . " End Loop

q Ru#RunState
it (8] ey
N Alwayz >

-

Cancel

ik

hd
|N0ne j— R=Start
Mo Change L_| TxFlagOutl
Mo Change L_| TxFlagOut2
1
e |03

Advanced...

-

-

Test Sequence Step: 1

Step Tupe
* Output

" Jump

‘wiait O Ru#RunState >
N s
hd

" GoSub " Loop
- " End Loop

Cancel

el

|N0ne

j— R=Start
1

Mo Change | —| TxFlagOutl
Nio Change - | —| TxFlagOut2

~——{]
Advanced...

1
[1die
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The RxStart selection window is used to arm an adjacent 2108RX trigger sequence as a single or multi
step operation.

|1,Multi-étep j— RxStart

12, Singl

19 e L Lea0u

14, Single T=FlagOut?

15, Single

1E. Single
2, bulki-Step

3 MuliStep Y| Advanced.. |

The second and third windows set the state of the transmit flag out signals. The signals may be
individually programmed to drive high or low prior to the CMT Data being output.

|N-:| Change j—| TxFlagQutl
- TxFlagOut2

The last window in this panel is the CMT selection window for the CMT to be output.

The “Advanced...” command allows the user to output a subset of the specified CMT or resume the

previous CMT.
Advanced CMT Control

Rezume CMT Tranzmit

Tranzmizzion of the most recent CMT iz continued
when this iz selected. An 8-bit word count must Cancel
be zpecified when Resume iz active.

ChT *word Count
Al

[ Size: |4 8-bit " ords

& partial CWT iz transmitted when an 8-bit word
count iz zpecified.

VXI plug&play functions for inserting a test sequence output step:
ta2108_txInsertSequenceOutputStep

4.2.2.6.2.2 “GoSub” Sequence Step

This command allows the user to call a test subroutine. Test Subroutines have an implied Return after
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execution. The selected subroutine may always be executed or conditionally executed. The selected
subroutine must be defined and stored under the Test Subroutines section of the menu directory.

Test Sequence Step: 1

Al

Step Type
" Output *+ GoSub " Loop
" Jump lﬁ " End Loop
0K
Cancel
Y
|Default5ubroutine ﬂ

i

A

Test Sequence Step: 1

Step Type
7 Output

7 dump

¢ GoSub

o~

<F|:-:F|un5tate - >
achive Y

" Loop
™ End Loop

oK.

LCancel

 J
| DefaultSubrouting ﬂ

)

The “Subroutine Table” selections becomes active if the condition is set to “RxTrigger” and “True”. The
RxTrigger Subroutine Table allows the user to specify a different subroutine for each trigger.

Test Sequence Step: 1

Step Type
7 Output

7 dump

¢ GoSub
~

<F|:-:Trigger -
-
/

N

N

" Loop

™ End Loop

o

oK.

LCancel

)

| <Subrouting Table>ﬂ

A

VXI plug&play functions for inserting a test sequence gosub step:

ta2108_txInsertSequenceGosubStep
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4.2.2.6.2.3 “Jump” Sequence Step

This command allows the user to program a Jump to a specific step in the current test sequence or to the
beginning of another sequence. The jump may “Always” be executed or conditionally executed.

A

Test Sequence Step: 1

Step Type
7 Output " GoSub " Loop
& Jurnp - ™ End Loop
ok,
LCancel

<T wFlaglnl -
Lo - e
~

ep 1z

)

VXI plug&play functions for inserting a test sequence jump step:
ta2108_txInsertSequenceJumpStep

4.2.2.6.24 “Loop”/”’End Loop” Sequence Steps

These commands allow the user to program loops from 1 to 32k times for all sequences between the
Loop command and the End Loop command. In addition, Loops may be nested 3 levels deep.

" o " o

Test Sequence Step: 1 Test Sequence Step: 1
Step Type Step Type
 Output " GoSub 3  Output " GoSub " Loop
i iump l.'H' i iump l.'H'
ak ak
LCancel LCancel

VXI plug&play functions for inserting a test sequence loop/end loop step:
ta2108_txInsertSequencelLoopStep
ta2108_txInsertSequenceEndLoopStep

4.2.2.6.3 “Return” Sequence Step

Astronics Test Systems Operation 4-17



2108 Operators Manual Publication No. 981021 Rev. A

This command is enabled only in test subroutines. Subroutines can be nested up to 16 levels. The
return command exits the current level in the subroutine stack.

" o

Test Sequence Step: 1

Step Type
£ Output " GoSub " Loop
" Jump “ Hetumr " EndLoop

ak.

VXI plug&play functions for inserting a test sequence loop/end loop step:
ta2108_txInsertSequenceReturnStep

4.2.2.6.4 Sequence Step List

Once a Test Sequence is completed, the Step List provides the user with a complete listing of the
program for documentation in an easy-to-read and understand format. There is also an entry area for
descriptions.

Sequence zize: | 3 YWords available: 333 Edit Step

Step Command Dezcription
1| FlgiLH] Set flag 1 low and flag 2 high
2 IfInFlagl = Low Then R&Start(1, Single): FlaMM] [f irpt flag 1 lows, arm record step 1
3 whait Until RsRunState = Inactive Then #mitlword 1] Wait until receiver finishied and transmit "wford 1"

4.2.2.6.5 Test Subroutines

Test Subroutines are test sequences programmed as subroutines to be called from the main test
sequences. This feature saves test sequence steps. Test Subroutines are named and programmed the
same as Test Sequences except the Return command is activated.

4.2.2.6.6 RxTrigger Subroutine Table

RXTRIGGER Subroutine Table is a subset of the Test Subroutines. A 2108TX subroutine may be
triggered by one of the 16 2108RX triggers. 2108RX triggers are set when the 2108RX receives a
specific UUT qualifier signal or data pattern. The unique trigger number is passed to the 2108TX and
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may be used to initiate an RXTRIGGER Subroutine Table output. This function is often used to perform a
command/response operation.

Wil Syzten
=-Talon 2108
=-CH1: Tranzmitter
Signal Pinout
Drive Module

= Control Memon T ables
Ewxam_2
Idle
Standhby
Word 1

= Test Sequences
DefaultSequence
Init Seq

= Test Subroutines
DefaultS ubroutine
Irit_Trig3
Fiw_Trigl
Rx_Trig2

W awveform Parameter Registers

RxTrigger
1

(= B I ey B S S )

1
12
13
14
15
16

Test Subroutine

Fix_Trigl
Rs_Trg2
Irit_Trig3
<Returm:
<Return:
<Return:
{Return:
<Returm:
<Return:
<Returmy
{Return:
<Returm:
<Return:
<Returmy
<Return:
<Return:

Fi«Trigger Subrouting T able

VXI plug&play functions for inserting a test sequence loop/end loop step:
ta2108_txSetRxTriggerSubroutine

4.2.2.6.7 Test Sequence Examples

The following sections illustrates two test sequence examples.

4.226.71

Example 1: Transmitting a CMT When Triggered

In this example the user needs to accomplish something very simple, wait for an input trigger from the
UUT prior to transmitting a CMT. The example test sequence will be named “Init Seq”. The sequence
will output a CMT named “Word1” when triggered by the rising edge of “TxFlagin1”. Programming steps

are:
a)
b)

Right click on “Test Sequences” in the menu directory, select “Add...” and then “Test Sequence”
Enter a name for the test sequence, ("Init Seq” for this example)

Wkl System
=-Talon 2108
=-CH1: Tranzmitter
Signal Pinout
Drrive Module
W aveform Parameter Reaisters
=- Contral Memony T ables
Ewxam_&
Idle
Standby
Whord 1
=- Test Sequences
DefaultS equence

|mit Seq

Leave 1 as the Sequence Size

Click on Edit Step

Select Output as the Step Type
Select TxFlagln1 in the decision tree

Astronics Test Systems
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g) Select Rising as the test
h) Click on Wait to set the 2108TX to wait for the rising edge
i) Inthe Data pull down window select “Word1” as the CMT to be transmitted

Sequence size: | 1 YWiords available: 941

Step Command Drezcription
1 wiait Until InFlagl = Rizing Then Xmitfaford 1] W ait for InFlagl niging edge then wmit wWiord 1
Test Sequence Step: 1
Step Type
&+ Output " GoSub " Loop
" Jump lﬁ " End Loop
k.
LCancel

Wit (8 < FI:-:lln'l
Fhsmg
Y

|Nnne ﬂ— RxStart
1

|N|:| Change ﬂ—| TxFlagOutl
|N|:| Change ﬂ—| TuFlagOut2

|
Word1  ~
l Advanced...

4.2.2.6.7.2 Example 2: Arm Receiver and Transmit a CMT When Receiver Triggered

In this example the user needs to arm the 2108 receiver, wait for the receiver to trigger, and then transmit
a CMT. The example test sequence will be named, “Arm Wait” and it is to output CMT “Exam_2" 10
times when the receiver captures a valid trigger pattern. Programming steps are:
a) Right click on “Test Sequences” in the menu directory, select “Add...” and then “Test Sequence”
b) Enter a name for the sequence, ("Arm Wait” for this example)

Wl System
=-Talon 2108
=-CH1: Tranzmitter
Signal Pinot
Drive Module
W aveform Parameter B eagisters
= Contral Memory T ables
Ewam_=
Idle
Standby
Whord 1
= Test Sequences
Arm W ait
DefaultSequence
Init Seq

c) Enter 5 as the Sequence Size
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Description
2 Step 1 of receiver]

W ait unkil receiver tiggers.

Tranzrmit “Exam_2" CMT

d) Edit step 1 and select “Output” as the Step Type
e) Select “Always” in the decision tree
f) Select “1,Single” for RxStart
g) Select “No Change” for TxFlagout1 and TxFlagOut2
h) Select “None” for Data
i) Edit step 2 and select Output as the Step Type
j) Select “RxTrigger”, “True”, “Wait” in the decision tree
k) Select “None” for RxStart
[) Select “No Change” for TxFlagout1 and TxFlagOut2
m) Select “None” for Data.
n) Edit step 3 and select Loop as the Step Type and enter 10
o) Edit step 4 and select Output as the Step Type
p) Select “Always” in the decision tree
q) Select “None” for RxStart
r) Select “No Change” for TxFlagout1 and TxFlagOut2
s) Select “Got Data” for Data
t) Edit step 5 and select “End Loop” as the Step Type
Seguence zize: | B “Words available: 935 Edit Step
Step Command
1 R«Start[1, Single]: FlglMM]
2 wfait Until RxTrigger = True Then Flg[MM]
3 Loop: 10 Set loop o 10
4 =mit[E=am_2]
5 End Loop Fepeat 10 times
4.2.2.7 VXI Triggers & Interrupts
VXI Triggers & Interrupts menu directory provides means for mapping input and output triggers to/from
the 2108TX.
4.2.2.71 VXI Triggers

The VXI triggers, TTLTRGO, TTLTRG1, TTLTRG2, or TTLTRG4 may be mapped to the 2108TX as the
source for TriggerA. In addition, Trigger B from any of the channel slots may be routed to TriggerA as the

source.

2108 Module
Trigger A Select

Channel 1

- ——» [Tz A
o

‘Dizabled

CH1 Trigger B .
CH2 Trigger B Trigge
CH3 Trigger B Pl T 1. | 301
CHA Trigger B J
W3 TTLTRGD

3 TTLTRGT

Wil TILTRG2 % —

TriggerB may be sourced from one of many inputs (transmitter flags in or out, GP flags, etc.) and routed

Astronics Test Systems
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to one of the VXI triggers, TTLTRG4, TTLTRGS5, TTLTRG6 or TTLTRGY. In addition, TriggerB may be
routed to TriggerA of Chan1, Chan2, Chan3 or Chan4.

Trigger B Routing Trigger B Source

Disabled v | p— T3FlagOut] -]

P FlagOut ”
GP FlagOutZ

GP Flaglni

P FlaglnZ

T=Busy

Bit Slice Address

Feplace Data Compare
TeSyncPulse Enabled . %

VXI plug&play functions for setting the 2108 triggers:
ta2108_txSetTriggerinput
ta2108_txSetTriggerOutput

4.2.2.7.2 VXl Interrupts

There are 24 functions in the Model 2108 which could generate interrupts for the VXI controller. This
window allows any one of the 24 to be set as an interrupt. The interrupt service loop must be written in
the test program and enabled and disabled as needed. Select an interrupt by using the pull down list and
clicking on the function which is to generate the interrupt.

4.2.3 Configure the 2108 Receiver

The 2108RX was developed to receive and record serial data at rates to 200Mbps. The architecture of
the 2108RX is best described as a 200MHz logic analyzer dedicated to serial applications.

A total of 8Mb of data can be recorded (actually, there are two 8Mb memories, one storing “GOOD 1” and
the other storing “GOOD 0” data). Alternately, the 2108RX can operate in a continuous recording mode
where 4Mb are actively recorded while the previous 4Mb of recorded data are transferred to a mass
storage media. Seamless recording is achieved by ping-ponging between the two 4Mb memory banks.

The operation of the 2108RX module requires the user to define the characteristics of the serial interface
to be emulated. This includes the initiation of data recording as well as the bit characteristics, clock
speed and other features of the serial interface to be emulated.

The characteristics of the serial bit include the logical and physical characteristics as well as the clocking
of the data.
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4.2.3.1 Logical Bit Settings

The logical bit characteristics and clocking information are programmed in the Receiver Panel.

5= 7108 Development Environment - [Receiver]

File Edit Project Cptions Help

D|w| & ||| B[ofu e
Wil Spstem
=-Talon 2108

- CH1: Tranzmitter | 0 j_| MEZ-L ﬂ
= e Delay [ns] Format
Signal Pinout
Receive Module Transmitter ® 100 Mbps =
Record Sequences
Wl Triggers & Interupts TuClackln > O\_| 5 ﬂ
TeClkOut e Delay [n3)

ReClockin? —D—O

Rxluall
Rxlual2

o A2 08devsysimanual spf 1/13/2015 10:08 Ak

In the Receiver panel the user programs:

Data Source The data source selection allows the user to select either the front panel input(s)
“‘RxData” or the adjacent transmitter output “TxData”. If the “TxData” source is
selected, then the adjacent transmitter channel must have the “Bi-Directional”

>
[0 f———bC

mode set in the “Drive Module” panel.
Data Delay A Delay in 1ns increments from +/- 10ns may be added to data paths to correct
for synchronization problems due to cables, etc.

1

Tranzmitker 0 %
TxClockln po\_ g
TxClk Ot = ?

Data Format The receiver must know the type of data format in order to properly record the in-
coming data. The data format is selected using the pull-down menu.

r MNAZ-L - |

Bi-Phaze-L s’
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Clock Source The clock used to capture data can be set to any of the following:

FisDat ®
— >_' | 0 w|=NRZL Rat

THDIatE | —

|

Delay [ns] Format
Tranzmitter & 10.0 Mbps = [10.0 MHz

T#Clockln A
| 0 -
TwClkOut 4 Delay [ns]

RClockinZ - —Hf‘

RxClocklrl Internal |~
SR sClockind . Clock

‘RxClocklng
/R xClockin2
Data The clock is derived from the selected data source. The
bit rate must be specified for the clock recovery logic to
work.
TxClockin The selected external clock from the adjacent transmitter
channel.
RxClockIn1 Front panel clock one (single ended ECL), inverted or
non-inverted.
RxClockIn2 Front panel clock two (variable voltage), inverted or
non-inverted.
Internal Generator Internal clock generator.
Clock Delay A Delay in 1ns increments from +/- 10ns may be added to the clock paths to cor-
rect for synchronization problems due to cables, etc.
. | 10.0  Mbps = [10.0 MHz
ql)—h
o - »
— G~ |
-1
-2
L 3
emal | -4
lock | - 5
-B
-7

VXI plug&play functions for setting the 2108 receiver logical bit settings:
ta2108_rxSetSignalParameters
ta2108_rxSetSignalDelay
ta2108_rxSetFrontEndControl
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4.2.3.2 Electrical Characteristics

The physical bit characteristics, data voltage levels, signal types, etc., for the record data are
programmed in the Receive Module panel.

Vol Systam FrontEnd: R0t | Law Speed (100 Mbps), High Yokage (VIH <= +15: YL »= -15)
= Talon 2108
& CH1: Transmitter R=Data TTL Drivers
= EHg:. F!enlz:;i_\-'er t Differantial - WIH- IF R=Trigy'alid. BxTrighumi-3
Ignal Finou - [v Enabled
Receive Module [ E%’E'n?]m]n
Record Sequences _—
Wl Triggers & Interrupts
WL |-2.5
fEEcekls R#G0Val, R¥GTval, RxClockOut
Bipolar - IH: |24 [ Enabled
T ermination
L 1100 ohm Pl\ ﬂ """
RxGuall R=Gual2
Bipolar - WIH: |5.0 Diifferential - WIH: (3.0
Termnination Temnination
¥ {100 ohm) Pk ¥ (100 ohm) @_

The signals to be programmed are:

RxData The selections to be programmed for the receive data are the type, Differential or
Bi-polar, Termination or none, and the voltage levels VIH and VIL.

FxData

Differential | WIH: |35

T erminatian
¥ 100 ahm

WL |25

RxClockIn2 The receiver external clock input, RxClockIn2, is programmable. The signal
type, termination signal and the “Good” level is programmed in this panel.
RxClockin2

|Bi|:u:ular ﬂ VIH: 2.4

Termination
" [100 ohm)

RxQual1/RxQual2 The 2108RX is capable of being triggered by an external trigger source.
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TTL Drivers

RxQual1 and RxQual2 are the two qualifier signals and both are programmable.
The signal type, termination and “Good” signal level may be programmed.

R=0uall R=0uald
Eipolar - WIH: |24 Differential - YIH: 3.0

Termination Termination
™ 1100 ohm) 4\ M 100 ohm

gL

The RX01 and RX02 drive the user selectable signals explained in the Signal
Pinouts section above with TTL drivers. The drivers may be enabled or not de-
pending on whether the user is using them in the project. This panel allows the
user to set the state of the drivers.
TTL Drivers

RuTrgyald, RxTrigum-3

[+ Enabled

RuGhal, BrE1Yal, BxClockOut
[ Enabled

VXI plug&play functions for setting the 2108 receiver electrical characteristics:
ta2108_rxSetFrontEndControl
ta2108_rxSetFrontEndinput
ta2108_rxSetReceiverReference

4.2.3.3 Routing the 2108rx signal pinouts

The 2108RX provides two pins which are user assignable through the Signal Pinot panel. These pins are
18A and 18B. The signals which may be assigned to the pins are :

RxArm

RxBusy
RxWait

TxAck
LostClk
HFCR-ERR
MemABsy
LFCR-DEV

(RxSig1 default) A high level indicates that a record sequence is running and
waiting for trigger.

(RxSig2 default) A high level indicates that a record sequence is running.

A high level indicates the record sequence is waiting for TxAck from adjacent
transmitter.

Acknowledge signal from adjacent transmitter.

A high level indicates a clock recovery error.

A high level indicates a High Frequency Clock Recovery error.

A high level indicates that record memory bank A is busy.

A high level indicates a Low Frequency Clock Recovery deviation (too slow or
fast).

The remainder of the signals are not assignable by the user on the standard I/O modules, (RX01 and

Operation 4-26

Astronics Test Systems



Publication No. 981021 Rev. A 2108 Operators Manual

RX02). The Signal Pinot panel also allows the user to enter UUT pin names and descriptions for each pin
for documentation purposes.

Wil System Fir Connectar Azzigned Signal JUT Signal | Description
=-Talon 2108 20, FixD ata+ _ - <Puozitive data input:
# CH1. Trans.mitler 48, FiwD ata- _ <Meqative data inputs
- i-u'iu " B, RixClacklng _ <Pazitive clack inputs

Flc:eive Module S Gice! _ <Gind>

Record Sequences 104 Raduall <Qualfier 1 pasitive input (A1)>

x| Triggers & Interupts 124 Gind _ <Gnd>
144, Ralualz+ _ <Clualifier 2 positive input Q2]
162, R=lual2- _ <[ualifier 2 negative inputs>
174 Gvo <ground pin
188 RxSigl Rt - <TTL receiver output 1>
28 RaTrigvaid I <TTL tigger valid tag>
4B RxTngMumi _ <TTL tngger number zerox
BB RixTrigHumi _ <TTL tigger number onex
ae RxTrigHumz _ <TTL tigger number bawox
108 RixTrigHum3 _ <TTL tigger number three:
128 Rl al _ <TTL receiver good zero datas
14B Ry al _ <TTL receiver good one datas
158 sho <ground pind
16E FisClockOut _ <TTL receiver clocks
178 sho <ground pin>
18g R=Sig2 R=Busy . <TTL receiver autput 2>

ShMa R=Clacklni

<High speed ECL input clock:

VXI plug&play functions for setting the 2108 receiver signal Pinouts:
ta2108_rxSetUserSignal

4.2.3.4 Defining Record Sequences

The Record Sequences panel is used to define the trigger conditions to initiate the recording of data by
the 2108RX. The conditions may be just a single signal going high or more complex scenarios involving
data patterns.

The 2108RX Record Sequencer allows a multitude of trigger combinations to be defined. A record
sequence consists of two basic elements, the “Trigger Condition(s)” and the “Record Sequence
Step(s)”.

Wl Spetem . . :
= Talon 2108 nggers: |1 &3 G4 bits Sequence Steps: |3

+-CH1: Transmitter Triggers Record Seq
=-CHZ: Receiver o1 L2 Size Pattern Yalue | Step1 | Step2 | Step 3
Signal Finout Trigger 1 s ki a o W 0R00 O O O

Receive Module

PreTrigger 16 16 16

PostTngager 16 16 16
Wit Turdck | O O
Loop 1 1 1

Last Step O O ]

4.2.3.41 Defining Trigger Conditions

There are 16 thirty-two bit trigger conditions, named Trigger 1 through Trigger 16. These triggers can be
configured via software as 8 sixty-four bit conditions.

Each trigger condition is comprised of the following:

Q1/Q2 Expected state of the RxQual1/RxQual2” front panel signals.
“X” Don’t care.
“L” RxQual1 must be low for a valid trigger.

“H” RxQual2 must be high for a valid trigger.
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Size Number of bits in the trigger pattern definition (4 to 64).

Pattern The pattern is defined by individual bit state characters. The bit states supported
are for both decoded data (1, 0, U) and encoded signal levels (H, L, Z, X). Note
that mixing decoded and encoded bit states in a single pattern is allowed, but it
requires a thorough understanding of how the data is ordered and encoded.

VXI plug&play functions for setting the 2108 receiver trigger conditions:
ta2108_rxSetTrigger

4.2.3.4.2 Define Record Sequence Steps

There are 16 record sequence steps. Each record sequence step is comprised of the following settings:

Trigger List Triggers are logically OR’D together for a step. In other words, only one of the
selected trigger conditions must be met in order for the step to begin recording.

Pre Trigger Bits  The Pre trigger fields define the number of samples that will be recorded before
the trigger condition. Valid range is from 16 to 32752.

Post Trigger Bits The Post trigger fields define the number of samples that will be recorded after
the trigger condition. The Post trigger value can be set to negative one (-1) in or-
der to sample continuously. Valid range is from 16 to 8388608.

Wait TxAck Flag Pauses the record sequence until a handshake signal (Transmit Acknowledge) is
generated by the adjacent transmit channel.

Loop Count Defines the number of times to repeat the step before stopping, or moving to the
next step. It also can be set to loop continuously (-1). Valid range is from 1 to
65535.

Last Step Flag The Last Step field is used when a series of record sequence steps are to be ap-
plied. The user selects a starting step number for a multi-step series. The steps
are ARMed and activated, in numerical order, until the designated ‘last step’ is
completed.

VXI plug&play functions for setting the 2108 receiver record sequence steps:
ta2108_rxSetRecordSequence

4.2.3.4.3 Record Sequence Examples
The following sections illustrate several record sequence examples.
4.2.3.431 Example #1: Trigger and Record

Assume it is desired to trigger on the first occurrence of the serial hexadecimal character h0O.

00

(TR AT TUIUIR AW

PRE |<¢ POST DATA (8 Mbits)
TRIGGER

RECORDED
DATA

¢ STEP
#1

To achieve this, Trigger 1 would be set to h00. A single sequence step would be entered. Step 1,
Trigger 1 would then be enabled (shown with a check mark). The Pre Trigger bit length is set to 64 bits,
the Post Trigger bit length is set to 8,000,000 bits, the Loop count set to 1 and Last Step enabled.

Triggers: |1 @ G4 bt | Sequence Steps: |1 -

Triggers decord Sec
o1 [z Size Pattern Walue Step 1

Trigger 1 = * a w0000 0000k
PreTrigger G4
PostTrigger 2000000
Wit Trtsck O
Loop 1

Last Step
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Once the serial data value of h00 is detected, the 2108RX will save the previous 64 data bits prior to the
trigger and then record an additional 8 megabits of data after the trigger.

4.2.3.4.3.2 Example #2: Search for a Sequence of Data Values

Assume it is desired to record the data surrounding a sequential set of characters. In particular, assume
we first want to record 64 bits (32 PRE DATA bits and 32 POST DATA bits) when the hex character h00
is detected. We then want to wait for the hex character h11, then h22 and so forth.

00 00 FF 1 22 FF
LU
PRE | POST PRE | POST PRE | POST PRE | POST
TRIG TRIG TRIG TRIG
RECORDED RECORDED RECORDED RECORDED
DATA DATA DATA DATA
STEP STEP STEP STEP
#1 #2 #3 #16

Step 1 would be enabled to search for the hex characters h00 with the Loop set to the value 1. After the
trigger occurs, the sequencer would go to Step 2, which in turn is enabled to search for the value h11.
The process will continue until Step 16 is executed.

Triggers: |16 @ 32 btz + Sequence Stepz: |16«

Triggers Fecord Seq
a1 02 Size Fattem Walue Stepl | Step2 | Step3 | Stepd | Step5 | StepE 3 | Steplk

Trigger 1 b b 8 0000 0000 000 O O O O O O
Trigger 2 b b 8 0001 oo 0wl O O O O O O
Trigger 3 b b 8 ootooomn 0x22 O O O O O O
Trigger 4 b b 8 o011 ool 0x33 O O O O O O
Trigger & b b 8 000 0700 Oxdd O O O O O O
Trigger & b b 8 oot Mo 0455 O O O O O O
Trigger 7 b b 8 o100 0466 O O O O O O O
Trigger & b b a8 o1 11 0s77 O O O O O O O
Trigger 9 b b a 10001000 0x88 O O O O O O .aae O
Trigger 10 b b a 1001 1001 0x99 O O O O O O O
Trigger 11 b b a 10101010 Dt O O O O O O O
Trigger 12 b b a 10111011 O=BB O O O O O O O
Trigger 13 b b a 110071100 0<CC O O O O O O O
Trigger 14 b b a 11011101 0:DD O O O O O O O
Trigger 15 b b a 11101110 O=EE O O O O O O [
Trigger 16 b b a 11111111 OxFF O O | ] O O

PreT rigger 32 32 32 32 32 32

Pzt T rigaer 32 32 32 32 32 32

wisit Trtsck O O O O O O

Loop 1 1 1 1 1 1

Last Step | | | O O O

4.2.3.4.3.3 Example #3: Search for Multiple Data Values

If two or more triggers are enabled in a particular step, the 2108RX will search and trigger if any of the
trigger values are detected.

00 00 FF " 22 FF
LR N |
PRE | POST PRE | POST PRE | POST PRE ‘ POST
TRIG TRIG TRIG TRIG
RECORDED RECORDED RECORDED RECORDED
DATA DATA DATA DATA
STEP STEP STEP STEP
#1 #2 #3 #16
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If Trigger 1 is also enabled in Step 2, the sequence logic will now search for the occurrence of either hO0
or h11.

Triggers: |16 @ 32bits  »|  Seguence Steps: |16 -
Triggers Fecord Seq
a1 02 Size Pattern Walle Step 1 Step2 | Step3  Step4 | Steph | StepE 3 Step 1B

Trigger 1 b b a 00000000 Ox00 O O O O O
Trigger 2 b b a 0001 oool - 0w O O O O O O
Trigger 3 b b a 0ol0omo - Oxz2 O O O O O O
Trigger 4 b b a 0011 oMl 0x33 O O O O O O
Trigger § b b a 01000100 Oxdd O O O O O O
Trigger B b b a 0101 ol 0x55 O O O O O O
Trigger 7 b b a 01100110 Ox6E O O O O O O O
Trigger & b b a 01110111 w77 O O O O O O O
Trigger 9 ® ® a8 10001000 088 O O O O O O e O
Trigger 10 b b 8 1001 1001 (%39 O O O O O O O
Trigger 11 b b 8 10101010 Onds, O O O O O O O
Trigger 12 b b 8 10111011 OxBE O O O O O O O
Trigger 13 b b 8 11001100 0xCC O O O O O O O
Trigger 14 b b 8 101 11 00D O O O O O O O
Trigger 15 b b 8 11101110 OxEE O O O O O o o 1
Trigger 16 b b 8 1111111 O4FF O O || || O 1

PreTrigger 32 32 32 32 32 32

PoztTrigger 32 32 32 32 32 32

‘wiait Trdick O O O O O O

Loop 1 1 1 1 1 1

Last Step O O O ] ] ]

The following figures depict the recorded data and sequence set up menu when all the triggers are
enabled.

00 00 FF " 22 FF
LU
PRE | POST PRE | POST PRE | POST PRE | POST PRE | POST PRE ‘ POST
TRIG TRIG TRIG TRIG TRIG TRIG
RECORDED RECORDED RECORDED RECORDED RECORDED RECORDED
DATA DATA DATA DATA DATA DATA
STEP STEP STEP STEP STEP STEP
#1 #1 #1 #1 #1
LOOP 1 LOOP 2 LOOP 3 LOOP 4 LOOP 5 LOOP 16
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For Step 1 note the Loop count is set to 16.

Triggers fecord Se
o1 Q2 Size Pattern Walue Step 1

Trigger 1 = # g 00000000 000
Trigger 2 bt # ] 0001 0001 0«11
Trigger 3 = bt a8 0moomo Os22
Trigger 4 bt # ] 001 00171 Ow33
Trigger & = # a8 Moo0oo0 x4
Trigger & bt # ] Mol 010 0«55
Trigger 7 = # a8 o010 0«66
Trigger 8 = # g 011 0111 077
Trigger 9 = # a8 10001000 Ox88
Trigger 10 = # g 1007 1001 0%99
Trigger 11 bt # ] 101010 Oxdd,
Trigger 12 = # g 10111011 OxBB
Trigger 13 bt # ] 11001100 OxCC
Trigger 14 = # a8 11011101 0=DD
Trigger 15 bt # ] 11101110 O«EE
Trigger 16 = # a8 1111 1111
FreTrigger

PostTrigger a2
Wait Trdvck |
Loop

Last Step

4.2.3.4.3.4 Example #4: Record a Multiple Number of Words

Each sequence step incorporates a Loop count value. This enables the recordin

g of multiple words,

each with a common or unique trigger value. Assume the code h00 precedes each data word to be

captured and we want to trigger and record 1000 data words.

00 00 00

00

PRE | POST PRE | POST PRE | POST PRE \ POST
TRIG TRIG TRIG TRIG
RECORDED RECORDED RECORDED RECORDED
STEP STEP STEP STEP
#1 #1 #1 #1

LOOP 1 LOOP 2 LOOP 3 LOOP 1000
Triggers: |1 @64 bits v |  Sequence Steps: |1 -
Triggers tecord Se

[ Lz Size Pattern Yalue | Step
Trigger 1 # " 8 0000 0000 w00
PreT rigger 2
PostTrigger a2
Wwiait Tk O
Loop 1000
Last Step

4.2.3.4.3.5 Example #5: Trigger on Qualifier

In addition to the 16 trigger registers, there are two qualifier signals, Q1 and Q2, which can be logically

combined with the trigger registers to form a more complex trigger event.

Astronics Test Systems
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ﬁA ENABLE \
ot | | | | | |
LU ]
PRE | POST PRE | POST PRE | POST PRE | POST PRE | POST| | PRE |POST PRE | POST
TRIG TRIG TRIG TRIG TRIG TRIG TRIG
RECORDED RECORDED RECORDED
REGQRPED| | REQEpED| | ReggRpED | Regompen| | Regopy
STEP STEP STEP STEP STEP STEP STEP
#1 #1 #1 #1 1

# #1 #1
kLOOP 1 LOOP 2 LOOP 3 LOOP 4 LOOP 5 LOOP 6 LOOP 1000 /

Assume an interface uses a separate signal, DATA ENABLE, to indicate that the serial data is valid. The
sequence is set up to record 1000 words, one for each time the DATA ENABLE goes true (Active Low).

Triggers: |1 @ B4 bite  «|  Sequence Steps: |1 -

Triggers
Fattern

jecord Se
Step 1

m 2 Cize
L * 2

Wallie
=00

Trigger 1

PreTrigger

PostT rigger 32
it bk, O
Loop 1000
Last Step

The qualifiers can also be logically combined with the trigger registers.

The following figures depict the recording of data when the Q1 is true and the data value of hFF is
detected.

Triggers: |2 @ B4 bits  +| Sequence Stepz |2 -

Triggers Fecord Seg
a1 [z Size Pattern “alue | Stepl  Step 2
Trigger 1 L ¥ ] 11111111 OsFF O

Trigger 2

OG00S0 (k00 O

PreTrigger

PoztTrigger 32 32
Wit Tudck O O
Loop 1 1000

Lazt Step

After this occurrence, Step 2 will record 1000 data words only when DATA ENABLE is true.

4.2.3.4.3.6 Example #6: Trigger on Waveform
Each data bit of a serial bus consists of a particular bit format; AMI, BiPhase, NRZ, etc. The 2108RX
compensates for the format when the user enters his trigger data in a logical format.

Many serial interfaces use illegal data formats for the purpose of syncing the transmitter with the receiver
such as the 1553 interface. A legal Manchester code does not allow for three consecutive % bit times of
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ones followed by three consecutive % bit times of zeros. The 1553 takes advantage of this by using this
illegal code to indicate that data following the illegal code is valid data.

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

SYNC :j& ADDRESS —pl¢—————— DATA e N
(WAVEFORM)

TRIGGER —p

The trigger pattern can be specified as either a physical level (H, L, Z, X) or a logical level (1, 0, U).

Triggers: |1 @ G4 bits  +| Sequence Steps: |1 -

Triggers
(1 Q2 Size Pattern W alue

lecord Se
Step 1

Trigger 1 * * 11 HHH LLLT 0010 0x712
FreTrigger 15
FoztTrigger 32
Wit Trtck O
Loop 1

Last Step

4.2.3.5 VXI Triggers & Interrupts

VXI Triggers & Interrupts menu directory provides for mapping of input and output triggers to/from the
2108RX.

4.2.3.51 VXI Triggers

The VXI triggers, TTLTRGO, TTLTRG1, TTLTRGZ2, or TTLTRG3 may be mapped to the 2108RX as the
source for “Trigger A”. In addition, Trigger B from any of the four channel slots may be routed to TriggerA
as the source.

TriggerB is sourced by the “RxTrigValid” flag and can be routed to one of the VXI triggers, TTLTRGA4,
TTLTRGS, TTLTRG6 or TTLTRG7. In addition, from any of the TriggerB may be routed to TriggerA of
Chan1, Chan2, Chan3 or Chan4.

Wl Bus 2108 Module Channel 2
Trigger & Select Trigger & Routing
Dizabled | | | 112 -
Trigger B Routing Trigger B Source
Dlxabled '1_| RxTrigy'alid j

EH'I Trlgger A |
CHZ Trigger & i
CH3 Trigger & | Disabled =]

CH4 Trigger &
WXl TTLTRGS
Wl TTLTRGS
YHITTLTRGE ™

VXI plug&play functions for setting the 2108 receiver triggers:
ta2108_rxSetTriggerinput
ta2108_rxSetTriggerOutput
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4.3 Enable the Output Drivers.

The output drivers on the transmitter/receiver are enabled when any of the following functions are called:
ta2108_Execute
ta2108_Stop
ta2108_txEnable
ta2108_txRunCMT
ta2108_txRunSequence
ta2108_txStop
ta2108_rxEnable
The following functions disable the output drivers:
ta2108_Halt
ta2108_Rst
ta2108_txDisable
ta2108_txHalt
ta2108_reset
ta2108_rxDisable

4.4 Issue the EXECUTE commands.

There are two methods of executing 2108 channels, interactive and programmatic. Interactive execution
is useful for test development and debugging. Programmatic execution is handled via instrument driver
functions.

There are two programs that are available for interactive execution, the Execution Manager and the Soft
Front Panel. Both programs require that the Project Development Editor be used to configure the 2108
channels.

441 Execution Manager Panel

The Execution Manager is part of the Development system and allows the user to load and execute
project editor files. The Execution Manager can be started from either the Project Editor by hitting the
Execution Manager icon on the menu bar or by clicking the Execution Manager program icon from the
Development System folder.

FE= 2108 Development Environment d=Back - = - (] | @Asearch ||:E]Folders i >
File Edit Project Options Help Address Iﬁjzma Development Enviranment j @GD
D E & 4|=/e & o[al & B\ © @
|‘-;"><I System ;II 2108 2108 2108 Serial opment
Lx s eaee Developr. .. wecut. Analyzer
=)
Read Me
|Location: CHPr |601 bytes |E.C‘_JI Iy Computer 4
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The following figure illustrates the Execution Manager panel.

-~ 2108 Execution Manager - O] x|

File Options Help

— Tranzmit
Select: IM-:u:IuIe1: CH1 j ||: Rurining Bun
Loading
Test Sequence - f+ Loop |'|
ot <CMTo: |Imit 52 =~ 7 Ready

" Conlinuous

W Auto Save/Feload
— Sunc Pulze ar Error Injection

Sync Pulze j ar * | begin at bit|1 fior |1 j bits.
— Receive
Select [Module1:CH2  »| [ Amed A
[T Loading
Recard Sequence: IStep'I j |_ |dle ™ AutoView/Update
— Tranzcript

=

n o

|e:"-.s-:uuru:e code\ta2 103 manual. zpf |T:-c Slat; 2 LA 48 |FI:-: Slat 2 LA 43 4

The 2108 Execution Manager is designed to simultaneously control one transmit and one receive
channel. The 2108 Execution Manager window contains four control sections labeled “Transmit”, “Sync

Pulse or Error Injection”, “Receive” and “Transcript”.

The status bar at the bottom of the 2108 Execution Manager window shows the currently loaded project
file and Slot and Logical Address for the selected transmit and receive modules.

4411 Loading the Project File

If the Execution Manager is started from the Project Editor, the project is loaded automatically.
To load a new project file or reload the current project file select “File” on the menu bar.

- 2108 Execution Manager
File ptions Help

Cpen Chrl+0
Reload Ckrl+R, ﬂ

|
1 E:A...|TAZ10BIMANLIAL  SPF 2 I
M

Exit

[
4.41.2 Execution Manager Transmit

The Transmit section contains “Select” and “Test Sequence of <CMT>" combo boxes, a group of status
LED’s and run controls. After loading a project file, the Select combo box lists the available 2108 Module
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transmit channels programmed into the project file. The Test Sequence combo box lists the test
sequence names that are associated with the selected channel.

Pressing the Run button in the Transmit section causes the 2108 to run the selected Test Sequence on
the currently selected Module and Channel hardware. While running, the button is labeled Stop.
Pressing the Stop button immediately halts the 2108. The Stop button is always used to halt the 2108
when it is running in Continuous mode. The Loop value defaults to one, but it can be set to a count of
999.

The Auto Save/Reload check box controls the automatic reload of the project file. If the Auto
Save/Reload check box is checked, the project file is automatically reloaded when the Run button is
pressed and the software detects that a reload is necessary. If the Auto Save/Reload check box is
unchecked, the operator is prompted for a decision to reload the project file.

There are three status LED’s labeled Running, Loading and Ready in the Transmit section. Initially, all
three LED’s are grayed out. Once a project file is loaded, the Ready light turns green. While loading a
project file, the Loading LED turns yellow. The Running LED turns yellow while the selected 2108
Transmit channel is actively running.
VXI plug&play functions for executing the 2108 transmitter:

ta2108_Select

ta2108_Execute

ta2108_txRunSequence

ta2108_txRunCMT
4.41.3 Execution Manager Sync Pulse or Error Injection

The Sync Pulse or Error Injection section is associated with the currently selected transmit Module and
Channel. Selecting None in the far left drop down combo box disables this feature and the remaining
controls for Sync or Error Injection are grayed out. A Sync pulse or Error Injection selection enables this
control and makes CMT, start bit and duration user selectable. If selected, a Sync Pulse or an Error will
be injected within the selected Transmit sequence when the Run button is pressed.

VXI plug&play functions for setting the sync pulse or error injection:
ta2108_txSetSyncPulse

4.41.4 Execution Manager Receive

The Receive section contains Select and Test Sequence combo boxes, a group of status LED’s and run
controls. After loading a project file, the Select combo box lists the available 2108 Module receiver
channels programmed into the project file. The Record Sequence combo box lists the test sequence
names that are associated with the selected channel.

Pressing the Arm button conditions the selected receive channel to receive data. The receive data is
monitored for a Record Sequence pattern match. While the receiver is monitoring data, the Arm button is
labeled Stop. When a receive match condition is encountered, the receiver goes to the Idle mode and the
Stop button reverts to Arm. If the Auto View/Update box is checked, the receive data is automatically
saved to disk and displayed by the Serial Analyzer.
There are three status LED’s labeled ARMed, Loading and Idle in the Receive section. Initially, all three
LED’s are grayed out. While loading a project file, the Loading LED turns yellow. The ARMed LED turns
yellow while the selected receiver module is actively monitoring receive data. Once a Record Sequence
condition is met, the Idle LED turns green indicating that the receiver has entered an idle state.
VXI plug&play functions for executing the 2108 transmitter:

ta2108_Select

ta2108_Execute

ta2108_rxArm
4415 Execution Manager Transcript

The Transcript window is a continuous journal of the test activity and test results. Its contents can be
copied, pasted or cleared with the Options Menu. When the Transcript window buffer is full, a portion of
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the oldest data is deleted. During normal operation, the Transcript window logs start, end and operating
status. The Transcript window also displays any error messages reported by the system.

4.4.2 Soft Front Panel Execution Manager
The Soft Front Panel Execution Manager is part of the VXI plug&play instrument driver and allows the

user to load and execute project editor files. The Soft Front Panel is started by clicking the 2108 Front
Panel program icon from the VXlpnp folder.

&vaprp -lo| x|

File Edit Wiew Favorites  Tools  Help E

= Fack ~ =p - | aﬁearch [E]Fu:ulders ®| % ?
i e R R | @eo

falon . -
el ) @ e @ 0 7
AL ?ﬂp

2103 Fronk TA2108 kabetd Front kabetd WINNNT

Panel Panel Help
falon —
@ SR192A Iﬁ
Fli=s
Lasr192 Fronk Lasr19z Lasr192a Lasrl92a
Panel WIMNT Help  Fronk Panel LI
10 objectis) 5.25 KB W My Computer v

To open the Soft Front Panel Execution Manager panel, select “Util” on the menu bar.

2108 Firmware v1.1, Driver v2.05
File | Util | Help

Executicn Manager Ctri+X

HASTRONICS

TEST SYSTENS
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The following figure illustrates the Soft Front Panel Execution Manager panel.

2108 Execution Manager <i\Privats\Typeset\2108 Manuals\2108 Opera.. . = B, &
File Util Help! -
Transmit
Select: J{Module 1:CH1 RUN I HALT] RELOAD I
Sequence/CMT: SCMT idle
Loop - :11
Delay Settings
= ‘ Cortinuous —
- |33 vjﬁ-
Synic Pulse / Emar Injection
+|Nore on | atbit | for | bits.
Receive
Select: S|Module 1:.CH2
o ARM|  HALT|  RELoAD|
Step & vjﬁtap 1 CLOSE

The Soft Front Panel Execution Manager adds a lower level view of the 2108 hardware while still
providing all the features of the Development System Execution Manager.

The differences between the two execution managers are listed below.

1. SFP Execution Manager has a “Delay Settings” section that allows the user to change the trans-
mitter signal delay interactively.

2. Receiver data is not automatically saved. The results of a record sequence can be saved by se-
lecting the “File” menu. Record data up to 1024 records can be viewed by selecting the “Util”

menu.
" — = —
2108 Execution Manager <iA\Private\Typeseti2108 Manuals\2108 Opera.. 11 ({E it S
File Util Help!
Transmit Feceiver Data
Een 03 R N Bit Order  [[-0A0
Sequend| | Step 0:-2 goon o0 okon T e £
Step 0:-1 00000000 | 0«00 = hresagen
Delay|| | Step D-TRG[] 0001 0001 | 011 - to
2 Step O:+1 00000000 | 0«00
sIodl| | siep ez 00000000 | Ow00
Step 0:+3 00000000 | 0«00
Smc | | StepD:+4 0oo0 0000 | 0«00
- Step 0:+5 00000000 | 0«00 _
wlMot| | Step 046 OXXXY XXKK | OnFF bits.
Fecsivd
CLOSE
e ——

3. Separate “Halt” and “Reload” buttons.

4. Transmit LED Description:
Off Transmitter is IDLE or STANDBY.
Yellow Sequence is running.
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Green

Off

Yellow

Green

Transmitter is outputting a CMT.

5. Receiver LED Description:

Receiver not recording.

Receiver is ARMed and waiting for a trigger.
Receiver is recording post trigger data.

4.5 Evaluate and Analyze Results

After executing a transmit channel or arming a receive channel, it is often necessary to determine the
status of the instrument to determine if the operation was successful or not.

The following functions return the channel status:

ta2108_GetStatus

ta2108_txQueryStatus
ta2108_rxQueryStatus

4.5.1 Transmitter Status

The following table illustrates the transmitter status word.

Bit #

12 11 10 9 8 7 6 5 4 3 2 1 0

NU

CERR

MB MA RTN SUB BSGB | FULLB | GRNTB | MSEL | BSGA | FULLA [ GRNTA| RUN BUSY

Bit Description:

BUSY
RUN
GRNTA

FULLA
BSGA

MSEL
GRNTB

FULLB
BSGB

SuB
RTN

MA
MB
CERR

Table 4-1 Transmitter Status Bits

This bit is set high when the transmitter is outputting a user defined CMT.

This bit is set high when a test sequence/subroutine is running.

This bit is set high when Bank A memory is available to the user for program-
ming.

This bit is used for Bank A/BankB continuous output applications.

This bit is set high when Bank A memory is available to the transmitter for output-
ting.

This bit is set low when the transmitter is outputting data from Bank A and high
for Bank B.

This bit is set high when Bank B memory is available to the user for program-
ming.

This bit is used for Bank A/BankB continuous output applications.

This bit is set high when Bank B memory is available to the transmitter for output-
ting.

This bit is set high when the subroutine stack exceeds sixteen.

This bit is set high when a RETURN command is executed without a matching
subroutine.

This bit is set high when the transmitter is instructed to output data from Bank A
memory without BSGA set high.

This bit is set high when the transmitter is instructed to output data from Bank B
memory without BSGB set high.

This bit is set high when the transmitter sequence clock is less than 122Hz
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4.5.2 Receiver Status

The following table illustrates the receiver status word.

Bit #
15 14 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
NU STEP MERR | CERR | HFCRL [ LFCRE | LFCRS | LFCRF | LSTEP [ WAIT ARM BUSY

Table 4-3 Receiver Status Bits

Bit Description:

BUSY This bit is set high when the receiver is recording post trigger data.

ARM This bit is set high when the receiver is recording pre trigger data.

WAIT This bit is set high when the record sequence is waiting for the TxAck signal from
the adjacent transmitter.

LSTEP This bit is set high when the last step of a record sequence is active.

LFCRF This bit is set high when the specified bit rate for the Low Frequency Clock Re-
covery logic is too fast.

LFCRS This bit is set high when the specified bit rate for the Low Frequency Clock Re-
covery logic is too slow.

LFCRE This bit is set high when the Low Frequency Clock Recovery logic detects an er-
ror.

HFCRL This bit is set high when the High Frequency Clock Recovery logic is locked.

CERR This bit is set high when the transmitter sequence clock is less than 488Hz

MERR This bit is set high when the receiver tries to record data to memory that is not re-
leased.

STEP These bits return the active record sequence step number.

4.5.3 Receiver Data

The following functions are used to download data from the receiver memory:
ta2108_GetReceiveDataArray
ta2108_GetReceiveDataFile
ta2108_rxQueryRecordDataArray
ta2108_rxQueryRecordDataFile

Once the data has been downloaded from the receiver memory the following functions can be used to
query the results:

ta2108_rxQueryNumOfEvents
ta2108_rxQueryEvent
ta2108_rxQueryEventData

4.5.3.1 Receiver Data Format

The data format is comprised of multiple 32 bit records. The data encoding of these records are
described below:

Bit #
31 [ 30|20 28| 27| 26| 25 [ 24 [ 23 [22 [ 21 [20 [ 19 [ 18 [ 17 [16 [ 15[ 14 [13[12[11[10] o[8[ 7|6 [5]a]a]2]1]0
TYPE DATA TYPE GOOD!1 GOODO

Table 4-2 Record Data Format Bit Description

Field Description:
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GOODO0 Eight bits of good zero record data (1 = valid low level). The data is stored MSB
to LSB, i.e., the MSB position contains the oldest data bit and the LSB contains

the newest data bit.

GOOD1 Eight bits of good one record data (1 = valid high level). The data is stored MSB
to LSB, i.e., the MSB position contains the oldest data bit and the LSB contains

the newest data bit.

TYPE Four bits that define the record type. There are five record types that return trig-
ger information used to reconstruct the serial data stream.

TRIGGER (0x3)

TIME STAMP (0x5)

The trigger record contains the trigger number and trig-
ger size.

Each time stamp record contains four bits of the 32 bit
time stamp. The time stamp value represents the num-
ber of receiver clocks that have elapsed from the begin-
ning of the record sequence.

POST (0x6) Indicates post trigger data. No additional data.

SYNC (0x7) Indicates that the last bit which triggered this sequence
step is located in the previous record. Bits 23 to 16 of
the prior record indicates the LSB position in the
GOODO0/GOOD1 data that caused the trigger to be true
(TBIT). The sync record also contains the sequence
step number.

EOR (OxF) Indicates the end of record. No additional data.

TYPE DATA Twelve bits of data used for data reconstruction.

TRIGGER Bit 31 to 24 indicates the trigger size. Bits 23 to 20 indi-
cates the trigger number.

TIME STAMP Bits 23 to 20 indicates the next four bits of time stamp
data. Eight time stamp records make up the 32 bit
time stamp value (LSN to MSN).

SYNC Bits 23 to 20 indicates the record sequence number.

Each record contains the next eight samples of serial data. The GOOD0/GOOD1 data indicates the
sample value recorded, bit zero is paired with bit eight, bit one with bit nine, etc. The following table
shows the sample value based on the GOOD0/GOOD1 value.

GOOD1

GOODO0

Sample Value

0

0

Sample bit between VIL and VIH references

Sample bit less than VIL reference

Sample bit higher than VIH reference

0
1
1

1
0
1

Invalid data

GOODO0/GOOD1 data prior to the SYNC record up to the TBIT is pre-trigger. GOOD0/GOOD1 data after
the TBIT including SYNC, TRIGGER, TS and POST records are post-trigger.

4.5.3.1.1 Record Data Format Example

Astronics Test Systems
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The example record data file was generated by setting up the 2108 transmitter to output the following
CMT:

Table size: | 16 Bit Order; IMSB vI Parity Cantral: | Feset Parity: | Default Eank. I.i‘-. vI
b1 | b2 | Type “Waveform | HBits |# Data | AP | Dezcription
1 L L Data a oso0 [
2L L Data b s w11 [
a3 LL Data b s w22 [
4 L L Data b s w3z O
5 L L Data b s Owdd [
B L L Data b s w55 [
7L L Data b s w66 [
B L L Data b s w77 [
3 L L Data b s w82 [
m LL Data b s w33 [
11 L L Data b s Owdt, [
12 L L Data b s 0xBE [
13 L L Data b s 0xCC [
14 L L Data b s 000 [
15 L L Data L OxEE [
16 L L Data L OwFF [
The 2108 receiver record sequence was programmed below:
Triggers: |1 = B4 bitz "I Sequence Steps I'I "I ‘
Triggers tecord Se|
01 | 02 | Size | Patten | Walue | Step
Trigger 1 ¥ X g 0o o011 0x33 f
FreTrigger 24
FoztTrigger 95
Wiait Tubclk O
Loop 1
Last Step
The following table shows the resulting data recorded.
Record #| Data Decoded Data (Binary)
(Hex) Type Data TYPE | GOOD1 | GOODO Notes
1 00 00 00 FF - - 0000 0000 1111 1111
2 00 00 00 FF - - 0000 0000 1111 1111
3 00008976 - - 1000 1001 01110110
4 0000 11 EE - - 0001 0001 1110 1110
5 00 08 9A 65 0000 1000 (TBIT) 1001 1010 0110 0101 Bit 3 OIr}gig;seI;etccaol;g %raulés-ed the
6 0007 22 DD 0000 (Sequence step 1) 0111 (SYNC) 0010 0010 1101 1101 Previous record contained the
trigger bit, add 1 for step.
7 08 03 AB 54 0000 1000 (Trigger size 8), 0000 (Trigger 1) | 0011 (TRIG) 1010 1000 0101 0100 Add 1 for trigger.
8 009533 CC 1001 (TS bit 3-0) 0101 (TS) 0011 0011 1100 1100 TS=9%h
9 00 65 BC 43 0110 (TS bit 7-4) 0101 (TS) 1011 1100 0100 0011 TS =69h
10 00 25 44 BB 0010 (TS bit 11-8) 0101 (TS) 0100 0100 1011 1011 TS =26%9h
11 00 95 CD 32 1001 (TS bit 15-12) 0101 (TS) 1100 1101 0011 0010 TS =9269h
12 00 05 55 AA 0000 (TS bit 19-16) 0101 (TS) 0101 0101 1010 1010 TS =0926%
13 00 15 DE 21 0001 (TS bit 23-20) 0101 (TS) 1101 1110 0010 0001 TS =10 9269h
14 00 05 66 99 0000 (TS bit 27-24) 0101 (TS) 0110 0110 1001 1001 TS =010 9269h
15 00 05 EF 01 0000 (TS bit 31-28) 0101 (TS) 1110 1111 0000 0001 TS =0010 9269h
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16 0006 77 88 0110 (POST) | 01110111 1000 1000
17 00 06 F8 07 0110 (POST) [ 1111 1000 0000 0111
18 00 06 00 FF 0110 (POST) [ 0000 0000 1111 1111
19 00 OF FF FF 1111 (EOR) 11111111 11111111

The TBIT in record 5 locates the last bit of the trigger as bit 3. Since the trigger size is eight from record 7

we know that the trigger data starts in bit 2 record 4 as illustrated below.

Record #
TBIT

GOOD 1 Data

3 4 5

0000 1000

1000 1001 0001 0001 1001 1010 0010 0010

W_H_H_/

Hex 44

Hex 22 Trigger

Hex 33

<4—— Pre Trigger

Post Trigger —»

The following figure illustrates the 2108 Serial Analyzer display for this example.

#% 2108 Serial Analyzer (0 x|
File Edit Template Options Help
=zl S| 2|=@ o 4qr]p] s ueze -]
Step 1, Loop 1
FreTngger Trigger 1 PoztTrigger
Label Data Data Data Data
Raw N - / (S S £ £
Decoded 022 433 (wdd 055 |
4] - 2l
— Display Templates
Add Label | Trigoer | Pattemn | Stat+ | Bitzword | Fepeat | Skip | Fomat | Order
Data T1 -24 a 16 1] Hex M5B
E dit
Apply
Selected
Step:Loop
Trigger

| &5 82108 operators manualmanualid | e 52108 operators manualsmanual de| Time: 1,086 057 clocks | ALT 2

4.6 Close the VXI session.

All 2108 session handles must be closed at the end of the users application.

If the “ta2108_LoadProject” function was used to initialize the 2108 then the “ta2108_CloseProject’ will
close all the session handles.
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If any of the other functions were used to initialize the 2108 channels, refer to section 4.1, then the
“ta2108_close” function must be used for each channel.

Failing to close a channel session will result in allocated memory

not being released.

WARNING

Operation 4-44
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Appendix A Glossary

Bipolar
Comparator
Differential

Driver fault

ECL
TxFlagin
TxFlagOut
Good “0”
Good “1”
HFCR
LED
LFCR
Marker

Reference
RX01
RxArm
RxBusy
RxClkOut
RxGO0Val
RxG1Val
RxTrigNum
RxTrigValid
RxWait
Slew rate
SMA
TxSyncPulse

Trinary
Tri-state
TX01
TxAck

TxBusy
TxClkOut

uuT
V+
V-
VOH
VOL
vOZz

One signal represents a state.
Compares an input signal with a reference level

A pair of signals represent a state. When one is at a high level the other
is at a low level and vice-versa.

The output driver (for S1 thru S8) is shut down due to current overloading
or over temperature

Emitter coupled logic

An input signal which the transmitter can query

An output signal which the transmitter can set

A signal generated when an input signal is less than VIL

A signal generated when an input signal is greater than VIH
High Frequency Clock Recovery

Light Emitting Diode

Low Frequency Clock Recovery

An output signal used to mark one or more portions of the output data
stream

A programmable DC voltage

Model 1 Receiver Interconnect Module

Record sequence “ARMed” and waiting for a trigger

Record sequence running

An output signal of “Clock In” used to align data with clock

An output signal of “Good-0" used to align data with clock

An output signal of “Good-1” used to align data with clock

The particular trigger number which occurred for a particular trigger event
Trigger valid signal generated by the receiver when a trigger has occurred
Receiver is waiting for an acknowledge of a Trig Valid

Rate of change of an output transition (typ in V/ns)

A small screw-on RF connector

An output pulse which can be positioned in relation to the output data
stream (typically used to synchronize another instrument).

Three distinct levels
A third state indirectly occurring when not being driven to a defined state.
Model 1 Transmitter Interconnect Module

A signal from the transmitter sent to the receiver acknowledging that a
trigger valid test true has occurred

Transmitter running

A time adjustable (also invertible) representation of the clock used by the
transmitter

Unit Under Test

Positive supply voltage provided by the user
Negative supply voltage provided by the user
A reference defining an Output High Level

A reference defining an Output Low Level

A reference defining an Output third state level.
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VIH A reference defining an Input High Level
VIL A reference defining an Input Low Level
VXI VME Extensions for Instrumentation
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Appendix B Serial Bus Interface Example

Although there are many synchronous serial interface structures in use, all contain a DATA signal. The
data signal transmits information to the destination. The information could contain elements such as
headers and error-checking information (i.e., parity or checksum).

In addition to a DATA signal, some serial interfaces are comprised of other signals such as CLOCK and
ENABLE which are used to qualify the DATA signal.

The CLOCK signal produces a continuous clock waveform and serves to synchronize the occurrence of
each DATA bit with a specific and constant time period. Typically each bit of DATA corresponds directly
to one complete CLOCK cycle.

The ENABLE signal identifies the occurrence of a DATA transmission and can track either each specific
DATA word (i.e., DATA ENABLE) or a group of DATA words (i.e., FRAME ENABLE). DATA is
considered valid only while the ENABLE signal is “true”.

The first step in emulating any interface is to understand what elements are involved and what resources
can be assigned to them. This step also includes understanding the relationships between these
elements as they perform in a real-world situation.

For the particular serial bus in this example, it is known that there will need to be output channels for the

CLOCK, DATA and ENABLE signals. The bus uses 422/485 type drivers. Looking at the timing
diagrams below, the following relationships can be surmised:

cLock V] N
DATA
ENABLE J

— —— 4 cLoCKs min.

] s —— 28 cLOCKs max.

—| '— 25nS +/- 20%

—hnnininhnhnhint

DATANRZL) 1 1 1 | o | 1 1ol fo| 1| o]+ 1 1 1

ENABLE | PARITY
8-BIT DATA  (o00)

|——— VALID DATA PERIOD —|
a) The CLOCK frequency is 20MHz with a 50% duty cycle (25nS “low” period +/-20%).

b) ENABLE goes “high” to indicate the valid DATA period.
c) ENABLE and DATA transition upon the “rising edge” of CLOCK within +/-5nS.
d) Each DATA bit equates to one CLOCK period.
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e)
f)
9)
h)

CLOCK is continuous and free-running.
DATA is held at a logical “high” during ENABLE “low”.

periods to a maximum of 28 clock periods.

i) Data Formatis NRZ-L.

The valid DATA word length is 8 bits + 1 odd parity bit (i.e., 9 CLOCK periods total).

“Invalid” DATA periods are variable (i.e., when ENABLE is “low”) from a minimum of 4 CLOCK

Using the Model 2108TX Project Development Software, a user can easily implement a variety of serial
bus emulation scenarios. Configuring setup parameters and constructing data streams are accomplished

via graphical panels.

The first step in setting up the example serial interface is to program the electrical characteristics. Since
this is a 422/485 serial interface we know the driver characteristics include differential signals, 0-5Vdc for
the logic levels and with a low to mid-level slew rate. The Drive Module panel is used to program the
electrical characteristics for both Ref. A (primary) and Ref. B (error).

Wil Spztemn
&-Talon 2108
&-CH1: Transmitter

- Signal Pinout
& [rive b odule
- W aveform Parameter Begisters
- Control Memom T ables
- Idle
Standby
B- Test Sequences
. DefaultSequence
& Test Subroutines

. DefaultSubrouting
- RuTrigger Subroutine T able
Wl Triggers & Interupts

Front-End: ITXD‘I 'I Low Speed [100 Mbpz]. High Yoltage [WOH <= +15;%0L >=-15]

YRef A YRef B

YOH: |5_D YOH: |2.5

—dinalog Drivers

I Differential b I

[~ Termination
v BiDirectional

Connects adjacent
tranzmit & receive

chatnels oL 0.0 -/\ woL: |00 ’ ‘
Rise/Fall Time: | 4 | [+] Rize/Fall Tirns: |4 | | v
— TeClocklnZ
IDifferentiaI "I YIH: IE.EI
Termination
r (100 ohm)

The logical characteristics of the example are programmed by use of the Transmitter panel. Using the
information from our timing diagrams and the fact that it is a 422/485 interface we know the data rate,
data gap min/max values, logical format and parity type.

Wl System
& Talon 2108
& CH1: Transmitter
- Signal Pinout
- Diive Module
- W aveform Parameter Registers
=~ Contral Memary Tables
o ldle
Standby
- Test Sequences
L Defaults equence
&5 Test Subroutines
. Default§ ubroutine
- RxTrigger Subroutine T able
-] Triggers & Inbermupts

Dielay [he)
[TeClocking v |=— 01 ~|—#O
[ 200 |Mbps ~| = [ 200MHz}" |
[0 =] TeClockOut
Farmat Delay [ng]
Wzl ] 1 x| p{Tit]
(NFZH ' hd Tubd arkerl
NRZ.C — 0 =] [ TeMarkerT |
RTO Delay [n3]
RTC — n - TeMarker2
RTZ
RTT
Bi-PhaseL A —| a 'I TeSyncPulse
Dffget [bit timesz) Delay [hz]
00,00 § [T
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The next step after programming the electrical and logical characteristics is to prepare data files to be
transmitted to the UUT. Data files are stored as Command Memory Tables, (CMT’s). Each command
memory table is programmed as a file containing the data and the parameters pertinent to that data file.
Since our example is quite simple our first CMT will be named INIT and contain 5 8-bit words. The bit
order is set to MSB and the TGap generator is programmed to use gap waveform GPRO. Parity is
appended after each word. Marker 1 (M1) is programmed to be output High during each data word
transmission and Low during gap periods to match the Enable Signal operation.

ngiTnS;e; - Table size: | 10 Bit Order: IMSB 'I Parity Contral: I Reset Parity: I Drefault Bank: I.i‘n. ﬂ
& CHA: Transmitter il | r2 | Type Wwiaveform | #Bits |‘# Data | AP | Description
- Signal Pinout 1 H L Diata h a 1111 0110k whard 1
- Driive Madule 2 L L TGap GPRO I Gap
- W aveform Parameter Registers 3 H L [iata e s 0111 0110k “Whord 2
8- Contral Memary T ables 4 L L TGap GPRO Y Gap
ldle B H L Lats N = 1100 1100k wiord 3
CINIT B L L TGap GPR0 I Gap
‘.- Standhy I HOL Cats N = 1101 1111k Wword 4
& Test Sequences g8 L L TGap GPRO Y Gap
! - DefaultSequence 3 H L Data a 0111 0110k Word 5
2 Test Subroutines 10/ L L | TGap - crro [ Gap
- DefaultSubrovting Data User defined data [4 to 48 bits]
- RixTrigger Subroutine T able PRES Preudo R andom Bit Sequence (4 to 65536 bit timesz]
¥ Triggers & Interupts Gap W= de_fined Intel-mgssage Gap [4to 5553!3 bt timez)
TGEap Transmitter Gap zetting [Random: 4 to 28 bitz)
Waveform  Special Wavelfarm

The second data table to be used in our example will be programmed to output Pseudo Random Bit
Sequence data instead of fixed data. The Control Memory Tables panel will be used to create a table
named RANDOM.

Wil System Table size: I 2 Bit Order: IMSB 'I Parity Control: I Reset Parity: I Default Bank: I.& j

&-Talon 2108

& CH1: Transmitter b1 | b2 | Type ‘whaveform | HBEits # Data AP | Dezcription
- Signal Finout L L FRES 8
 Diive Mode L L Tee  oeRo pEONL . mem

W aveform Parameter Registers
& Control Memory Tables

—_

(el

The next step in programming our example serial bus is to define the output sequence of the data files we
have created. Output sequences are defined in the panel named Test Sequences. In our example, we
will define a simple sequence to output the CMT named INIT followed by a loop sequence outputting the
CMT RANDOM looped 100 times. The Test Sequence name is START.

Wil System - L .
& Talon 2108 Sequence zize: | 4 WWiords available: 942 Edit Step |
& CH1: Transmitter Step Command | Description
HmitIMIT] Tranzmit IMIT ChT
Loop: 100 Loop 100
Hmit{RArDOM) Tranzmit RAMDOM ChT
End Loop End loop

—

- Signal Pinout

- Dirive Module

- Wy aveform Parameter Registers
=- Control kMemory T ables
~ldle

S INIT

- RANDOM
Standby

- Test Sequences

- DefaultSequence
- START

= | L0 | D

The final step in the creation of a serial bus emulation test is to connect to the “real” thing. After
performing the physical interconnect the CMT’s and/or the Test Sequences are downloaded to the Model
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2108TX from the VXI controller. This may be accomplished in one of two ways. In the first method, the
saved file created by the Project Development Editor may be interactively downloaded using the 2108TX
Execution Manager. The Execution Manager is a part of the Project Development Editor. The Execution
Manager provides interactive panels to download, start and run individual CMT’s or Test Sequences.
Control is provided for single pass or continuous loops to aid in debugging problems. The second
method is to use the 2108TX VXIplug&play drivers to download and control the execution of the CMT’s or
the Test Sequences. The Execution Manager and the VXlplug&play drivers are WIN95, 98 and NT

compatible.

- 2108 Execution Manager
File Options Help

=10l x|

— Tranzmit
Select: | Module 1: CH1 x| [ Running Bun
Lo=elg
Test Sequence — * i oog |1
|sTART - Flead Fomtwited o
an L I J M Ready ™ Continuous
¥ &uto Save/Reload
— Sync Pulze or Erar Injection
Sync Pulze = on fiiT | begin at bit |1 for |1 | bis.
— Receive
Select [Module1:CHz  w| [ Amed By
[T Loading
Record Sequence: INDne j [ Ide

v Auto Wiew/Update

— Tranzcript

---- Starting tranzmit at: 13:02:57 -

= Tranzmit Cornplete *=

Kl

=i

il

| ehzource code'ta2108%manual2 zpf

TwSlot 2 LA 48 |[RwSlot 2 LA 43 2
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