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FOR YOUR SAFETY

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

CAUTION This equipment contains voltage hazardous to
RISK OF ELECTRICAL SHOCK human life and safety, and is capable of inflicting
DO NOT OPEN personal injury.

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
GAUTION

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
et o st to avoid “live” circuit points.

ELECTROMAGNETIC. MAGNETIC OR
RADIOACTIVE FIELDS

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:
- fails to operate satisfactorily
- shows visible damage
- has been stored under unfavorable conditions
- has sustained stress

Do not operate until performance is checked by qualified personnel.
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1 INTRODUCTION

The SR192 EXTENDED SELF TEST SET is a firmware and hardware solution for confidence testing of
Talon’s SR192 Timing Sets and I/O card modules, accessed from the J1, J2, J3, J4, J5, J6,and J8
FRONT PANEL connectors. Alone, the firmware can perform an EXTENDED RAM test on SR192
hardware; motherboard RAMS, installed Timing Set, and I/O CARD RAMS. In tandem with the the
SR192 SELF TEST FIXTURE the SR192 unit timing set and I/O modules can be easily put through a
functional confidence test assuring that the unit is working properly.

The SR192 EXTENDED SELF TESTS can logically be divided into three sections; EXTENDED RAM

TESTS, TIMING SET TESTS and WRAP AROUND LOAD TESTS. First, the EXTENDED RAM TEST
exercises the RAMS in each SR192 module and subsystem. Second, the TIMING SET TESTS provides

SR192
SELF TEST
FITURE

Figure 1 SR192 SELF TEST MODULE

a means to test timing set signals and functionality. Third, the WRAP AROUND LOAD TESTS which
provides a method of testing signals and cabling for all of the currently designed I/O modules in a system.

Various options in the form of VXI WORD SERIAL commands are available for the user to control
execution of the SR192 EXTENDED SELF TESTS such as running all tests or executing tests on a
particular card. Testresults are returned as WORD SERIAL data.

2 OVERVIEW OF SELF TEST FEATURES

e Extended RAM TESTS for all module and subsystem rams.

e SR192 TSA and TSB output and input signals tested.

e TSA & TSB SYNCHRONOUS mode tested.

o MASTER mode tested.

o MASTER bus signals tested.

e 10 and 20 Mhz internal, 25 Mhz external clock.

¢ Individual I/O card testing up to 192 channels: CHO1 through CH192
e Fixture can be RESET via the SR192 CPU or RESET switch.

e Timing set I/O and Module I/O level conversion is jumper selctable.

o TEST PASS/FAIL determined solely by sequencer action, results determined by
firmware.

3 WHAT IS INCLUDED

The SR192 EXTENDED SELF-TESTS are made up of firmware, hardware, and this manual. The
following paragraphs briefly describe the FIRMWARE and HARDWARE.



The FIRMWARE portion of this test is supplied via an update to the SR192 SYSTEM FIRMWARE. For
the EXTENDED RAM TESTS this update is “stand-alone”. The EXTENDED RAM test is more extensive
than the SR192 POST (Power On Self Test) as it tests every cell in each RAM of each module or
subsystem. The earliest revision supporting this feature is version 1.06. These tests are executed by
sending the WORD SERIAL commands to the SR192 to be tested. These commands allow testing of all
modules, a group of modules, or individual modules. Additional tests require HARDWARE fixturing.

The HARDWARE fixturing is supplied by Talon in the form of the SR192 SELF TEST MODULE which is
ordered as SR192/201-03. This module supplies the means to support the various test algorithms of the
SR192 EXTENDED SELF TESTS for confidence testing of Timing and 1/O module signals.

Included with the SR192 SELF TEST MODULE are the ribbon cables and connectors for connection to
the J1, J2, J3, J4, J5, and J8 SR192 FRONT PANEL connections. A power cable, teriminated on one
end by a MOLEX connector and unterminated on the other, is included to which the user must supply
power for the SR192 SELF TEST MODULE to operate. The power cable is described in the SR192 SELF
TEST MODULE CONFIGURATION section. Talon will attempt to configure each SR192 SELF TEST
MODULE appropriately for a specific customer SR192 unit, however, it is possible for the user to modify
this configuration. The SR192 SELF TEST MODULE CONFIGURATION section will detail how to
customize these selections.

4 SR192 SELF TEST MODULE CABLE CONNECTIONS.

The following drawings illustrate the cable connections from the SR192 UNIT to SR192 SELF TEST
MODULE. As shipped from the factory all of the cables are labeled to match the SR192 Front Panel |/O.
The layout of the cables is such that the cables fall naturally into position in relation to their designated
location on the SR192 front panel. Figure 2 shows the J7, J8, and J9 connections. The FIGURE
depicts all of the cables including card I/O connectors J1 through J4. The two unconnected wires at the
bottom of the fixture is the power cable to the user supplied power.
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Figure 2 J7, J8, J9 Connections Figure 3 All Cable Connections

5 SR192 SELF TEST MODULE CONFIGURATION

Due to the modular nature of Talon’s SR192 there are some configuration selections that must be made
on the SR192 SELF TEST MODULE on a unit by unit basis. The fixture was designed with the concept
that each fixture would be configured for a particular SR192 unit. If a single SR192 SELF TEST
MODULE is to be used for multiple units, each with different configurations, the fixture configuration may
have to change each time. Reconfiguration requires the movement of jumpers, the number of which
depends solely on the similarities as much as differences in configuration between units.

TALON'’s fixture can be used “stand-alone” and is “generic” allowing testing of all different module types
using the same fixture. Testing of Timing Set modules is only complicated by the type of I/O levels used
for various control signals. These are accommodated using jumper selections on the fixture. Similarly,
I/0 cards vary as to channel width and drive type and are configured using jumpers on the fixture.




5.1 SR192 SELF TEST MODULE CONFIGURATION

The SR192 SELF TEST MODULE is normally shipped fully enclosed with in a plastic box, having
machine cut ports to allow the cables to connect to the SR192 front panel and external power supply.
Removal of the top cover is necessary in order to carry out any modifications. FIGURE 5 is a drawing of
the SR192 SELF TEST MODULE with the top cover off. This example shows the NON DEFAULT three

supply version.
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drawings will be used as reference for configuration in later sections.
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5.2 SR192 SELF TEST MODULE CONFIGURATION SELECTIONS

The following sections will guide the user through the configuration of the SR192 SELF TEST MODULE.
These sections are divided into the POWER SUPPLY connections and options, TIMING SET MODULE
SIGNAL CONFIGURATION, and I/O MODULE SIGNAL CONFIGURATION.



5.3 SR192 POWER SUPPLY OPTIONS

The SR192 SELF TEST FIXTURE has two power supply options. The default selection includes the use
of a single supply of +12 to +18V and ground at 1Amp. An internally mounted 18 Watt supply provides
the +12V, -12V and +5v supplies to operate the fixture. To determine if your fixture has this supply
installed it is necessary to remove the top cover of the SR192 SELF TEST FIXTURE. A power supply
board labeled 18 Watt Supply with a torrid transformer on it make it easy to identify. For this
configuration the Molex connector pin-out using a single supply would apply. For this application, fuses
F5, and F4 are used. Fuses F1,F2,and F3 are shown for reference and are covered by the power supply
board and are not used in this application.

T, 7 —

= . 18 WATT
I POWER

Figure 6 18 Watt Paower Supply Installed

The other possible (non-default) selection requires external supplies of +12V/100 Ma, -12V/100Ma,and
+5v/500Ma to operate the fixture. For this configuration the three supply pin-out for the Molex connector
would be used. In this configuration fuses F1, F2, and F3 are used. F5 and F4 must not be installed for

this selection.
=

Figure 7 Three External Supplies

The SPARE fuse socket allows an extra fuse to be stored in case one needs to be replaced. Each unit is
shipped with one extra fuse in this holder.



5.4 MOLEX CONNECTOR PIN-OUTS

The MOLEX connector pin-out is viewed from the outside of the case of the SR192 SELF TEST FIXTURE
is detailed in figure 9.
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Figure 9, MOLEX PIN-OUTS

-

The three supply MOLEX pin out shows the connections to the SR192 SELF TEST FIXTURE without the
18 WATT SUPPLY installed

The 18 WATT SUPPLY pin out shows the connections used in conjunction with an installed 18 WATT
SUPPLY

5.5 TIMING SET SIGNAL CONFIGURATION OPTIONS

Table 1 lists the timing set signals that are jumper selectable for PROGRAMMABLE/TTL, or
DIFFERENTIAL levels:

OUTPUTS INPUTS
TSOUT1A TSINP1
TSOUT2A TSINP2
CLOCKA EXCLK1

FCNTL1

Table 1 Timing Set Selectable Level Signals

On the SR192 SELF TEST MODULE along the top edge of the PCB is a row of jumpers that select the
levels of individual signals that can come from the SR192, figure 8. Some of the SR192 timing set

signals have optional configuration settings requiring the corresponding signal on the SR192 SELF TEST
FIXTURE to be configured compatibly. Since the only two selections to make are
PROGRAMMABLE/TTL or DIFFERENTIAL the selection process is relatively straightforward.

SR192 OUTPUTS SR192 INPUTS

Figure 8 TIMING SET LEVELCONVERSION

Figure 10 shows the jumper positions to select either PROG/TTL or DIFFERENTIAL levels for CLOCKA.



In the same fashion, each of the timing set signals listed above can be selected for either type of level
conversion.
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Figure 10 EXAMPLE JUMPER SELECTIONS
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5.6 11O MODULE CONFIGURATION JUMPERS

The J1 through J6 connectors on the SR192 FRONT PANEL originate from the SR192 I/O card slots.
There are 192 available 1/O channels associated with these connectors and slots. Each slot has a
maximum of 16 1/O channels. Each of the J1 through J6 connectors has two 1/O slots associated with it.
The fixture requires jumper configuration selections to be made depending on the type of I/O card
installed in each slot. For a particular system or configuration these selections need only be made once.
SR192 cards are tested individually using a WRAP-AROUND algorithm appropriate for each card type.

The SR192 Motherboard has a fixed 1/O format for each I/O slot location. A header on the motherboard
near the front panel is hardwired to each I/O slot. A standard connector routes two of these signals to
“pins” or channels to a single connector on the front panel. For each I/O slot there are 17 dedicated
signals and associated grounds, 16 of these are 1/O signals, and one signal can be a control or strobe
signal depending on the board installed.

There is currently a single exception, which is the differential cable option for the SR112. This exception
will be detailed further on in this section.

5.7 SR192 SELF TEST MODULE WRAP AROUND LOADS CONFIGURATION

Table 2 below lists the SR192 I/O front panel I/O card mapping and the SR192 SELF TEST MODULE I/O
module selection jumpers associated with them. These jumper selections are silk-screened on to the top
of the SR192 SELF TEST MODULE, 20070 PCB. As can be seen, the naming conventions were

selected to make the associated jumpers fairly obvious.
1O CARD SLOT SR192 “J” CONN. CHANNEL WIDTH JUMPER DIFFERENTIAL I/O JUMPER
SELECTION SELECTION
DRA1 J1-B DRA1 DIFA1
DRA2 J1-A DRA2 DIFA2
DRA3 J2-B DRA3 DIFA3
DRA4 J2-A DRA4 DIFA4
DRAS J3-B DRAS DIFAS
DRA6 J3-A DRA6 DIFA6
DRB1 J4-B DRB1 DIFB1
DRB2 J4-A DRB2 DIFB2
DRB3 J5-B DRB3 DIFB3
DRB4 J5-A DRB4 DIFB4
DRB5 J5-B DRB5 DIFB5
DRB6 J6-A DRB6 DIFB6

Table 2 /0 Module Jumper Map

Table 3 lists the various I/O module types, their channel width, and the jumper selections needed on the



SR192 SELF TEST MODULE to allow proper execution of the /0 module test algorithms for each module
type.

CARD TYPE/ WIDTH SELEC- SR103, SR105, SR106, SR102, SR104, SR114 SR112, SR122, SR123
SR107, SR115, SR214
1/0 CHANNEL WIDTH 16 8 8
CHAN. WIDTH JUMPER 16 8 16
DIFF /0 JUMPER IN IN out

Table 3 1/0 Module Width

Figure 11 below illustrates the 8 and 16 channel bit selection jumper positions for DRA1. It is useful to
note that the silk sreened legend “8/16 BIT CARD SELECTION” on the PCB can be used to orient the

jumpers. All 8 bit I/0O module card selections are on the left , and 16 channel selections to the right.
SR182 /0 CARD CHANMEL WIDTH SELECTION

8 CHAMMEL 10 CARD 16 CHANMMEL /O CARD

Figure 11 8/16 Channel Jumper Selection

Each of the I/O module selection jumper are grouped around the cable connections in the same
orientation. Figure 12 shows the connections for DRA1, DRA2, DRB1, & DRB2. The example below
shows DRA1and DRAZ2 configured for 16 channel cards. DRB1 and DRB2 are selected as 8 bit cards.
The differential jumpers DIFA1, DIFA2, DIFB1, and DIFB2 are “IN” or installed. All of the other I/O card
slots follow the same pattern for orientation. of the jumpers and connectors. DRA1 is configured in this
example as a 16 channel card. The DRA1 slot could contain an SR103, SR105, SR115, SR1086, or
SR107 1/O module.

R182 W0 CARD CHANNEL WIDTH SELECTION

000 OO0 OOOO00 OO OO
00C00000000000000
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0000000000000 0000
oocuoooogoooooooe;
00000C00000000000
C0COO0000000000000
00000C00000000000

Figure 12 Channel Width Example One

Figure 13 shows DRA2 configured as an 8 Channel card. DRA2 could be any 8 channel module with the
following exception, the SR112 module. DRB1 and DRB2 are SR112 Differential cards. Note that the 8
bit card uses the 16 Channel jumper configuration. Both DIFB1 and DIFB2 jumpers are shown as “OUT”
or not installed allowing signal grounds to be used as one of the differential pairs, making diffferential
cabling easier for the user. One word of warning, since the SR112 differential cables different than the



“‘normal” SR192 I/O cables moving modules means moving cables. Contact the factory for configuration
questions.

SR182 DFFERENTIAL CARD U0 SELECTION EXAMPLE

16 CHANNEL 110 CARD

16 CHANNEL 10 CARD
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Figure 13 Channel Width Example Two
6 SR192 EXTENDED RAM TESTS

Word serial Commands are HEXADECIMAL Perform Full RAMTEST on:

Ox1 All modules and subsystems

Table 4 Extended RAM Test Command(s)

The EXTENDED RAM TESTS are executed by sending the appropriate word serial command to the
SR192 from the VXI controller. Referto TABLE 4 for the list of command(s).

Upon completion of the full ram test the SR192 will place 8000,, in the data low register if the full RAM test
passed all modules otherwise a 1 will be placed in the data low register to indicate an error.

If an error is indicated then use the “MODule:SELect and MODule:STATus? Commands to query each
module to check for errors.

The full RAM test requires from 7 to 10 seconds per /O module to complete.

7 EXTENDED SELF TEST EXECUTION

The EXTENDED SELF-TEST is run by sending the appropriate word serial command to the SR192 from
the VXI controller, refer to TABLE 5 for the list of commands. To successfully run these tests the SR192
I/0 card load and the TIMING SET test fixtures must be configured correctly, otherwise the test will fail.




Referto the SR192 EXTENDED SELF-TEST FIXTURE section of this manual for correct configuration
based on the unit being tested.

Word Serial Commands Module(s) being tested
HEXADECIMAL
0x4000 ALL Modules (TSA, TSB, DRA1-6 DRB1-6)
0x4001 Timing Modules (TSA & TSB)
0x4002 All /0 Modules (DRA1-6 & DRB1-6)
0x4003 TSA 1/0 Modules (DRA1-DRAB)
0x4004 TSB 1/0 Modules (DRB1-DRB6)
0x4005 TSA module
0x4006 TSB module
0x4007 DRA1 module
0x4008 DRA2 module
0x4009 DRA3 module
0x400A DRA4 module
0x400B DRAS module
0x400C DRA6G module
0x400D DRB1 module
0x400E DRB2 module
O0x400F DRB3 module
0x4010 DRB4 module
0x4011 DRBS5 module
0x4012 DRB6 module
0x4013 DAC module (installed = PASS, not installed = FAIL)

Table 5 Extended Self Test Command(s)

The extended self test begins when the appropriate word serial command is written to the SR192.

The user has a choice of testing all modules, a group of modules or individual modules. To loop on a
particular module, send the word serial command continuously. When the command for test all modules
is sent each module is tested in a sequence using a specific set of stimulus and response data to
determine whether the module is functional.

8 EVALUATING THE RESULTS

After the EXTENDED SELF-TEST command has been sent, the SR192 will return a 16-bit-integer in the
data low register indicating the success or failure of the various modules you have selected to test for.



Each bit of this 16-bit-integer shows the status PASS/FAIL for each module installed in the SR192.
TABLE 6 lists the bit/result definitions.

EXTENDED SELF TEST COMMAND CARD (SLOT LOCATION) BIT/RESULT DEFINITION NOTE:

RESULT BIT UNINSTALLED = ‘FAIL’
0 DAC 0= 'PASS’, 1="FAIL
1 TSA 0= 'PASS’, 1="FAIL
2 TSB 0= 'PASS’, 1="FAIL
3 DRA1 0= 'PASS’, 1="FAIL
4 DRA2 0= 'PASS’, 1="FAIL
5 DRA3 0= 'PASS’, 1="FAIL
6 DRA4 0= 'PASS’, 1="FAIL
7 DRAS 0= 'PASS’, 1="FAIL
8 DRA6 0= 'PASS’, 1="FAIL
9 DRB1 0= 'PASS’, 1="FAIL
10 DRB2 0= 'PASS’, 1="FAIL
11 DRB3 0= 'PASS’, 1="FAIL
12 DRB4 0= 'PASS’, 1="FAIL
13 DRB5 0= 'PASS’, 1="FAIL
14 DRB6 0= 'PASS’, 1="FAIL
15 NU ALWAYS 1

Table 6 Extended Self Test Result Bit Defination

Note: Testing a non-existing module will result in a ‘FAIL’ bit being returned (i.e., the corresponding bit
will be setto 1).

Example:

A return value = 0x8000 indicates that all I/O and Timing modules have passed the
EXTENDED SELF-TEST.

A return value = 0x8012 indicates that the I/O module in DRAZ2 as well as the Timing
module TSA have failed the

9 EXTENDED SELF TEST, WHAT IS NOT TESTED

The DAC SR110/SR210 is not tested by the EXTENDED SELF-TEST. Bit 0 indicating the existence of
the DAC, if the DAC is installed a ‘1’ is set for bit 0, and a ‘0’ otherwise. Currently the DAC SR110/SR210
is tested by programming ranges of voltages for each Voltage Group and measuring their accuracy. The
primary restrictions for the DAC operation is the V+ and V- supply levels present at the unit which restricts
the range over which the DAC references can be set since the VOH and VOL references are diode
clamped to the V+ and V-.

10 SR192 SELF TEST ALGORITHM DESCRIPTIONS

The following sections will briefly describe the TEST ALGORITHMS used in conjunction with the SR192
SELF TEST MODULE and EXTENDED SELF TESTS.

11 OVERVIEW, TIMING SET TESTS:

The J8 signals originate, for the most part, from the SR192 Timing set A and Timing Set B (referred to
hereafter as TSA or TSB.) The SR192 SELF TEST MODULE allows testing of these signals in various
modes of operation for the SR192 unit. These modes include Asynchronous operation of TSA or TSB,
Synchronous or “LINKED” operation of TSA and TSB, INTERNAL and EXTERNAL clock selections, and
MASTER MODE operation. All of these tests are executed via signals available on the J8 connector for
TSA and TSB.

The SR192 Timing set modules, SR100 and SR101, have the same I/O connections to the front panel of
the SR192 unit. There are two timing module slots in each SR192 unit. TSA must have a timing module,
while TSB is optional. Additionally it is possible to have TSA and TSB configured as dissimilar types of
timing set modules. These configuration selections affect the types of tests executed by the SR192
EXTENDED SELF TESTS.
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On the SR192 SELF TEST MODULE there is a state sequencer designed to test the outputs and inputs
of each timing set card using a specific state sequence algorithm. Once it is determined whether each
individual timing set module is operating correctly and independently then like timing modules are tested
in the LINKED mode.

12 TIMING SET TEST ALGORITHM

The SR192 SELF TEST MODULE uses state sequencer GAL to test each timing set card. The following
example will discuss the operation of Timing Set module installed in TSA of the SR192, and the state
sequencer on the SR192 SELF TEST MODULE.

TSA it is programmed to output the following pattern:
CLOCKA- must be active (currently selected clock)
TSABUSY- goes true (low)
TSOUT1A- goes true (low) for one CLOCK.
TSOUT2A- goes true (low) for one CLOCK.
TSOUT3A goes true (low) for one CLOCK.
TSOUT4A goes true (low) for one CLOCK.
TSOUT5A goes true (low) for one CLOCK.
The next four cell of the timing set defined for TSA will then perform the following tests before advancing:
Test for TSINP1A HIGH
Test for TSINP2A LOW
Test for TSINP1A LOW
Test for TSINP2A HIGH
If the SR192 SELF TEST MODULE sequencer for TSA receives the correct pattern of data it will
complete with the following result:
TSINP1A HIGH for three CLOCKS
TSINP2A LOW for three CLOCKS

If the timing set signal output sequence did not occur properly the TSINP1A and TSINP2A signals would
not change. TSA would be testing for states that would not occur and thus would TIME-OUT. If installed
, the TSB TIMING SET uses the same algorithim sequence as TSA uses to test it's signals. Both timing

sets are run independently before they are run in the LINKED mode.

Table 7 lists the signals that are tested by the SR192 SELF TEST MODULE for both TSA and TSB.

TSA SIGNALS TESTED TSB SIGNALS TESTED SIGNAL DIRECTION
TSASYNC TSBSYNC OUTPUT
TSABSY TSBBSY OUTPUT
TSOUT1A TSOUT1B OUTPUT
TSOUT2A TSOUT2B OUTPUT
TSOUT3A TSOUT3B OUTPUT
TSOUT4A TSOUT4B OUTPUT
TSOUTSA TSOUTSEB OUTPUT
CLOCKA CLOCKB OUTPUT
TSTEST1A TSTEST1B INPUT
TSTEST2A TSTEST2B INPUT
EXCLK1 EXCLK1 INPUT
EXCLK2 EXCLK2 INPUT

Table 7 TSA/TSB Tested Signals
13 HOW THE SR192 UNIT CONFIGURATION AFFECTS TEST EXECUTION.

A unit configured with a single Timing set module, either SR100 or SR101, is tested in the NON-LINKED
and MASTER modes. A unit configured with either two SR100 or two SR101 modules is tested in both
NON-LINKED, LINKED, and MASTER modes. The NON-LINKED mode simply means that each timing
set is run independently. The LINKED mode is when both timing set cards must be are run
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synchronously. This synchronization is handled internally by the SR192 unit. If dissimilar Timing set
modules (i.e. an SR100 and an SR101) are in the same unit timing set tests are run in the NON-LINKED
mode for the TSB module, and NON-LINKED and MASTER modes for the TSA module. This due to the
fact that the SR101 and SR100 timing modules can be programmed to perform so differently that
LINKING the two card types would yield unreliable results.

In LINKED mode the same algorithm sequence is run for both timing sets simultaneously. Forthe SR192
SELF TEST MODULE there are two differences between running NON-LINKED and LINKED. First,
when the module detects TSABSY- and TSBBSY- true at the same time it uses the CLOCKA as the
source for both the TSA and TSB sequencer test pals. Second, if either timing set sequencer fails to
generate the correct sequence the TSINP1and TSINPZ2 signals for even the passing module will be shut
off early to force a failure.

14 OVERVIEW, /O CARD WRAP-AROUND LOADS:

The SR192 Front Panel connectors J1 through J6 are mapped to specific I/O module slots in the SR192.
Each connector provide connection for two I/O slots. Each I/O module slot is assigned connections for up
to 16 channels of data I/O. J1, for instance, provide 16 channels for I/O slot DRA1 on one half of the
connector, and 16 channels for I/O slot DRAZ2 on the second half. All togetherthese connectors allow
192 channels of I/O . Total unit I/O depends on the modules installed.

As of this writing, all of the 1/O modules for the SR192 use either PROGRAMMABLE, TTL or
DIFFERENTIAL drivers and receivers. Each I/O module is designed in either 8 or 16 channel in widths.
16 Channel cards are all bi-directional drivers and receivers, whereas, most of the 8 channels cards can
be configured as 8 channel bi-directional or 8 channels of output, 8 channels of input. Each I/O module
type has individual tristate control for each bit on a “per word” basis. Depending on the I/O modules
installed, the SR192 can be configured for up to 192 channels of I/O. The types of /O module and their
configuration is discussed briefly in the following paragraphs.

The SR114, SR102, and SR104 are 8 channel cards that allow for either 8 channels bi-directional data ,
or by means of a board jumper, they can be configured as 8 channels of output and 8 channels of input
data, referred to as uni-directional. When Bi-directional /O is selected all data is on the lower 8
channels of the SR192 I/O connector.. Uni-directional data casts the output data on the lower 8 channels
and input data on the upper 8 channels.

The SR115, is normally 16 channels of bi-directional /0. The SR115 can be software configured in the
MULTIPLEX mode to use 8 channels as output and 8 channels as input. In this mode the first 4 pins
(nibble) are output, the next 4 pins are input, followed again by 4 outputs, finally 4 inputs.

The SR112 differential I/O modules are actually only 8 channels, and are ever the exception as these
modules can only be configured as 8 channel bi-directional I/O.

All of these cards are compatible with the SR192 SELF TEST MODULE WRAP AROUND LOADS,
however, the SR192 SELF TEST MODULE loads must be configured to be compatible with the particular
I/0 module installed in the SR192 unit SR192 1/O modules.

15 1/0 CARD TEST CONFIGURATION:

Table 8 shows the 16 channel I/O card onfiguration.

16 CHANNEL M(ég(L)JLE 1/0 MODULE 16 CHANNEL MODE /O CHANNEL TERMINATION
Channel 1 Channel 5 560 ohms gnd
Channel 2 Channel 6 560 ohms gnd
Channel 3 Channel 7 560 ohms gnd
Channel 4 Channel 8 560 ohms gnd
Channel 9 Channel 13 560 ohms gnd
Channel 10 Channel 14 560 ohms gnd
Channel 12 Channel 15 560 ohms gnd
Channel 12 Channel 16 560 ohms gnd

Table 8 16 Channel Module Interconnect and Termination

The SR104 and SR114 can be configured with jumper on the I/O module in the Uni-directional or
Bi-directional mode. This allows these cards to use only 8 channels for Bi-directional operation or all 16
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Channels for Uni-directional. In order to allow for either configuration the 8 channel mode load fixture
connects the upper 8 channels to the lower 8 channels and uses only one load. Table 9 defines the 8
channel mode for the SR192 SELF TEST MODULE WRAP AROUND LOADS.

8 Channel module 8 Channel module 8 Channel module up- | 8 Channel module up- Termination
lower nibble channel | lower nibble channel per nibble channel per nibble channel
wrapped to: wrapped to: wrapped to:
Channel 1 Channel 5 Channel 9 Channel 13 560 ohms gnd
Channel 2 Channel 6 Channel 10 Channel 14 560 ohms gnd
Channel 3 Channel 7 Channel 11 Channel 15 560 ohms gnd
Channel 4 Channel 8 Channel 12 Channel 16 560 ohms gnd

Table 9 8 Channel Module Interconnect and Termination

It is important to note that in this mode that the upper and lower “nibbles” are still connected, thus,
channel 1 is connected to channel 5, 9, and 13. This allows testing of the SR104 and SR114 with out
knowing whether the card is Bi-directional or uni-directional. The only other consideration is capacitive
loading (and possibly cross-talk) on the outputs which would only be a problem at extremely high data
rates.

Table 10 lists the connections made for the SR112/SR122/SR123 with DIFF(n) grounding jumper
removed from the SR192 SELF TEST MODULE. Otherwise those signals are grounded.

Differential /O Mdoule Channel From Differential I/O Mdoule Channel To TERMINATION
Channel 1+ Channel 5+ 560 ohms gnd
Channel 2+ Channel 6+ 560 ohms gnd
Channel 3+ Channel 7+ 560 ohms gnd
Channel 4+ Channel 8+ 560 ohms gnd
Channel 1- Channel 5- 560 ohms gnd
Channel 2- Channel 6- 560 ohms gnd
Channel 3- Channel 7- 560 ohms gnd
Channel 4- Channel 8- 560 ohms gnd

Table 10 Differential Module Interconnect and Termination

It is very important to note that half of the the differential signals from the SR192 are, by means of a
custom cable, normally signal grounds. This was done to aid the user in cabling to the SR192 unit. This
coincidentally made making the SR192 SELF TEST MODULE WRAP AROUND LOADS “universal’
easier by following a mapping scheme that was more logical. An SR112 card can be used with the
“‘normal” cables, however, the I/O mapping would change and special fixturing would need to be created
to allow the SR192 EXTENDED SELF TESTS to work properly with this configuration.

Each I/O card type is tested using timing sets of six cells at the 10 and 20 Mhz. clock selections. A
bit-wise (one channel at a time) output and enable data pattern is wrapped-around on the fixture to the
card inputs. These inputs /are tested against a logical pattern of expect/mask codes (5 memory devices).
This stimulus/response pattern is repeatedly used as each 1/O card is tested in the applicable modes for
each card.

If customization of the EXTENDED SELF-TEST algorithm is required then the SCPI commands and
DATA required to perform each test will be made available. Tests performed in this fashion would not be
automatic and would take more time to execute.

16 THEORY OF OPERATION, WRAP-AROUND LOADS:

The 1/0 module portion of the SR192 SELF TEST MODULE is a “wrap around” fixture with terminating
loads. Channels on the fixture are “nibble-wrapped, meaning the first 4 channels of I/O are connected or
"wrapped around"to the next 4 channels. Thus, channel 1 is connected to channel 4, channel 2 is
connected to channel 5 etc.

Data patterns are selected for each I/O card type that test each bit in succession for all possible logical
cases. To accomplish this, each output is programmed to sequence through a set pattern of high, low,
and tristate conditions. 1/O modules with 3 or 5 memories are programmed with the same OUTPUT and
TRISTATE memory data. I/O cards with 5 memories are programmed with addition EXPECT/MASK
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codes which will exercise the ERROR logic for each card. For each card type, this pattern repeats for
each bit, a known number or errors is created “per bit” Once all bits have been tested, the SELF TEST
uses the ERROR COUNTER subsystem and the I/O ERROR MEMORY CRC to determine PASS or FAIL
for that module.

Because each output or I/O channel can be individually tristated, channels are tested on a “nibble” basis.
When the low nibble bits are being tested, all of the high nibble bits are tristated. As the /O module test
progresses data output from the low nibble is recorded in the high nibble, and conversely, when the high
nibble is tested the low nibble records. In this fashion the wrap-around feature functions as a check for
both the tristate feature of each channel and a continuity check of the cable. In the cases where both
channels are tristated stable results are generated since the load pulls the channels low.

The SR112, always the exception, uses the same high nibble to low nibble wrap-around. The major
difference is that of the signal pairs one is normally ground. This exception is handle by providing the
high nibble low nibble wrap-around connections and terminating them with a 560 ohm resistor to ground
just like the other I/O cards. These signals are normally grounded via a jumper for all other types of
cards. When an SR112 is installed in a particular SR192 1/O slot that particular set of grounds is removed
allowing differential pairs of signals to be tested.

As discussed earlier there is the possibly of installing an SR112 in a slot with a normal I/O cable. Atthe
factory a special differential cable is installed wherever SR112 is is mapped prior to system tests.
Because of the modular nature of the SR192 a customer could install or move the an SR112 in a slot
without the differential cable. As long as the user accounts for the 1/O remapping in applying the SR192
this would work. For the purposes of the EXTENDED SELF-TESTS, however, this would require a
custom load fixture properly execute the test.
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