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CRAY SSD-T90: Clock and Boundary Scan
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February 1997
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This document is the property of Cray Research. The use of this document is subject to specific license rights extended
by Cray Research to the owner or lessee of' a Cray Research computer system or other licensed party according to
the terms and conditions of the license and for no other purpose.

Introduction

This document describes the components of the clock module. Specifically, you will learn:
* How many clocks the CRAY SSD-T90 device uses
* The speeds of the clocks

* How the clock signals are fanned out

This document also describes the boundary scan feature and how it is implemented in the CRAY SSD-T90 device.
Specifically, you will learn:

¢ The function of each boundary-scan component
¢ The path of the test data through the cabinet

* The functions of the boundary scan test

¢ How to mitiate the boundary scan test

¢ How to interpret the error information

Terms

You will need to know how the following terms are used in this document to fully understand the material discussed in
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this document:
Processing element (PE) - A PE contains a microprocessor, local memory, and support circuitry.

Control option (C option) - The C option is part of the support circuitry; it is the interface between the
microprocessor, the mterconnect network, and memory.

Network router option (R option) - The R option is the interface between the PE and the interconnect network.

I option - The I option performs I/O transfers between the nodes in the CRAY SSD-T90 device and the GigaRing
option.

GigaRing option - The GigaRing option is the nterface between the I option and the GigaRing channel.

Memory option (M option) - The support circuitry contains 4 M options; each M option controls the reads and
writes for two banks of memory.

Clock

The CRAY SSD-T90 device uses three clocks: the system functional clock (NCLK), the boundary scan clock
(TCLK), and the GigaRing clock (XCLK). The NCLK provides a 13.3-nanosecond (ns) clock to the options with
the exception of the GigaRing options. The TCLK provides a variable clock (determined by a parameter of the
boundary scan test) to the boundary scan logic that is located within the options. The XCLK provides a 8.0-ns clock
to the GigaRing options.

The clock module consists of one printed circuit board (PCB) that contains master clock circuitry (refer to the circuitry
above the dotted line in Figure 2) and slave circuity. The master clock circuitry consists of four oscillators (slow,
normal, fast, and GigaRing) and fanout circuitry. The slave clock circuitry consists of fanout circuitry.

The master clock circuitry also performs a 1-to-8 fanout of the clock signals (refer to Figure 1). Using 1 of the 8
copies, the master clock circuitry sends the clock signal to itself (cabinet 0). The slave clock circuitry of cabinet 0
receives the clock signal from the master clock circuitry and performs a fanout of the clock signal to all of the PCBs
within cabinets 0 and 1 (refer to Figure 3).

Figure 1. Clock Distribution
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Figure 2. Clock Module
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On the PCB, the I option fans out the TCLK (refer to Figure 4).

NOTE: The TCLK is only present when the CRAY SSD-T90 device is performing boundary scan operations.

Cabimnes §

The TH option fans out the NCLK to the C, R, I, and M options. The TH option also provides a clock signal (VCO)

to the microprocessors. The microprocessors have a divide circuit (divide byl or divide by 2) that produces a clock,
which the microprocessor uses internally. Each microprocessor sends a copy of its internal clock signal to its local C
option. The C options phase lock the clock signals and send the signals to the TH option.

The GigaRing option receives the XCLK signal.

Figure 4. Clock Distribution on a Printed Circuit Board
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Boundary Scan

Boundary scan verifies the connections between cabinets, modules, and options in the CRAY SSD-T90 device. An
external device (usually the system workstation) mitiates the boundary scan test by sending a write scan request packet
to the scan master I/O controller. There is only one scan master I/O controller per CRAY SSD-T90 device. The scan
master is located in slot 1 of cabinet 0.

The write scan request packet contains a command and data. The command instructs the I/O controller to use the data
from the packet as test vectors for the boundary scan test. The I/O controller sends the data from the packet to the
boundary scan logic one bit at a time. The data bits are propagated through the boundary scan logic, where they test
for continuity between the options and the modules. When the 1/O controller sends the last bit to the boundary scan
logic, the I/O controller sends a write-scan response packet to the external device.

The scan master I/O controller buffers the results of the boundary scan test. To view the results, the external device
sends a read-scan request packet to the scan master I/O controller. After receiving the request, the scan master I/O
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controller retrieves the test results from the buffer, places the results in a read-scan response packet, and sends the

read-scan response packet to the external device.

Run the boundary scan test to verify the integrity of the device after a failure occurs, or after you complete a repair
procedure. You can initiate the boundary scan test by using command line syntax or t 3ems. Boundary scan requires

control of the system.

Components

Each option in the CRAY SSD-T90 device contains boundary scan logic. This logic consists of the test access port
(TAP), an instruction register, a bypass register, an identification register, and boundary scan cells (refer to Figure 5).

The boundary scan logic requires four signal pins: test data mput (TDI), test data output (TDO), test clock (TCK), and
test mode select (TMS). The TDI pin nputs data serially. The TDO pin outputs data serially. The TCK pin inputs a
clock signal that clocks the TAP and the internal scan chains during a scan operation. The TMS pin controls the state

of'the TAP controller.

Figure 5. Boundary Scan Logic
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The TAP controls the instruction register, the bypass register, the identification register, and the boundary scan cells.
The TAP can be in 1 of 16 states (refer to Figure 6): idle, reset, data scan (requires 7 states), and instruction scan
(requires 7 states). The boundary scan test changes the state of the TAP using the TMS and the TCK signals; the TAP
changes state during the falling edge of the TCK signal.
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Figure 6. States of the TAP
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Instruction Register

The mstruction register receives, holds, and decodes boundary scan instructions. The mnstructions indicate how the
registers are connected to the TDI and TDO pins. For example, when the boundary scan test instructs the boundary
scan logic to read the identification register, the TDO pin receives data from the identification register rather than from
the boundary scan cells or the bypass register (refer to Figure 7).

Figure 7. Reading the Identification Register
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The options ofthe CRAY SSD-T90 device have a 5-bit instruction register; the GigaRing option has a 10-bit
mstruction register. When mitiated, the boundary scan test first tests the scan chain by reading the pattern from the
struction register. For CRAY SSD-T90 options, this pattern is 10000. For the GigaRing option, the pattern is
1000000100.

Bypass Register

The bypass register routes signals from the TDI pin to the TDO pin; the signals do not flow through the boundary scan
cells (refer to Figure 8).

Figure 8. Boundary Scan Path Using the Bypass Register
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Identification Register

The identification register holds 32 bits of information that specifies the manufacturer of the option, the part number of
the option, and the revision of the option (refer to Figure 9). The least significant bit must be a 1.

The identification register can also be used to shift in and shift out user-defined information.

Figure 9. Identification Register
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Boundary Scan Cells

The boundary scan cells capture data from the TDI pin, the option pins, and the core logic (refer to Figure 10).
Likewise, the boundary scan cells transfer data to the TDO pin, the option pins, and the core logic. There is one
boundary scan cell per input/output option pin.

Figure 10. Boundary Scan Cell Path
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Scan Chain

A scan chain is the path that the test data takes through a cabinet. The CRAY SSD-T90 device contains one scan
chain, which is referred to as
chain O (refer to Figure 11).

The boundary scan chain starts at the scan master, which is the PE module that resides in slot 1 of cabinet 0 The scan
master starts the scan chain by using its TDIF pins to fan out the boundary scan signals; the TDIFO pin fans out the
signal to the module in slot 1 of cabinet 0. The boundary scan signal passes through the modules and leaves via their
TDOM pins.The TDOM signal of a CRAY SSD-T90 module connects to the TDIM signal of the module that is next
to it in the cabmet, with the exception of slot 5 of cabinet 0. For example, in a CRAY SSD-T90 device that contains
two cabinets, slot 5 of cabinet 0 connects to slot 1 of cabinet 1 (refer again to Figure 11).

Figure 11. Scan Chain for a CRAY SSD-T90 Device
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Within each PCB, the scan chain connects the boundary scan logic of the four PEs that reside on the PCB (refer to

Figure 12).

NOTE: Normally, the boundary scan logic of the GigaRing option is not included in the scan chain. To bypass the

GigaRing option, a GigaRing bypass jumper is inserted on the PCB.

Figure 12. Scan Chain Within a PCB
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Boundary Scan Test Sequence

The CRAY SSD-T90 boundary scan test can perform the following functions:
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1. Reads the configuration file to determine the number of cabmets in the system, the number of modules per
cabinet, and wiring data (X, Y, and Z connections).

2. Verifies that the TAP circuitry on each board is operational. To do this, the boundary scan test reads the

nstruction registers and verifies that this information is correct.

3. Reads the printed circuit board revisions from the jumper on each PCB.

4. Generates test vectors and reference files. This setup is only necessary when you change the configuration (add
a module, remove a module, add a module with a different revision, etc.) or when a reference file is missing or

corrupted.
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5. Verifies that the boundary scan registers are operational by scanning in and scanning out test patterns without
updating the output pins.
NOTE: At this point, the boundary scan cells are loaded with a test pattern.

6. Verifies that the interconnects (cables, wires, connectors, and foils) between the cabinets, modules, and options
are operational.

7. Verifies the results of the scan. When there is an error, the test displays the error information (failing net).

NOTE: You select the functions that the boundary scan test performs when you initiate the boundary scan test
(refer to the description of the -t command line option or the test select in the Boundary Scan Options
window).

To verify that the interconnects between the cabinets, modules, and options are operational (Step 6), the boundary
scan test uses the extest mstruction that allows the boundary scan logic to scan in and scan out test patterns (refer to
Figure 13 and Figure 14). The test patterns may include a 1's pattern, a 0's pattern, a bridging pattern, and a
complemented bridging pattern.

Figure 13. extest Instruction
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How to Initiate the Boundary Scan Test

You may run the boundary scan test to verify the integrity of the system after a failure that causes the operating system
to fail, or after you complete a repair procedure.

Before you initiate the boundary scan test, perform the following steps:

1. Enable the boundary scan hardware switch.

For a CRAY SSD-T90 device, the boundary scan hardware switch is located on the rear side of chassis 0,
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above the clock module (slot 6).

2. Enable the boundary scan software switch and test clock.

To enable the software switch and the test clock, bring up the nwacs display, select on for the soft scan enable,

select Tcks for the TCK select, and click onthe write switches button (refer to Figure 15).

Figure 15. Boundary Scan Software Switch (Soft Scan Enable)
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NOTE: The CRAY SSD-T90 device uses some of the same software as the CRAY T3E system; therefore,
the titles of the CRAY SSD-T90 pop-up windows and diagnostic windows may contain T3E.

You can mitiate the boundary scan test using t 3ems or command line syntax.

Initiating the Boundary Scan Test by Using t3ems

NOTE: The CRAY SSD-T90 device uses the same offline diagnostic maintenance system as the CRAY T3E system;

therefore, the offline diagnostic mamntenance system windows are labeled CRAY T3E.

1. Bringup t3ems.

At the prompt, type t3ems

NOTE: t3ens is located in the /opt/CYRIdiag/t3e/bin directory.

2. Select the boundary scan test from the Too1s menu (refer to Figure 16).

Figure 16. Tools Menu
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The T3EMS Scan Tool Options window appears on the screen (refer to Figure 17).

Figure 17. T3EMS Scan Tool Options Window
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3. Select an error notation option.

This option specifies whether the boundary scan test should display the error information using logical or
physical component designators (refer to Figure 22 and Figure 23), or display the failing resources (refer to
Figure 24).

The T3EMS Scan Tools Options window also lists the following user selectable options; however, the

default selections of these options are based on the t3ems configuration information and do not need to be
changed.

TCK cycle width
This option overrides the default TCK pulse width. This value can be any number between 3 and 60; the default
value is 10.

GigaRing host
This option selects the host system.

GigaRing port
This option selects the I/O port.

Scan master

This option selects the scan master PCB and the scan chain for the A (top) PCB. This option is only available
when you are running the boundary scan test on a module i a test vehicle.

Scan file dir

This option indicates the pathname of the scan files.

Max errors
This option specifies how many errors the boundary scan test displays to the user. This value can be any
number between 1 and 100; the default value is 100.

Number passes
This option specifies how many passes the boundary scan test makes. This value can be any number between 1
and 100; the default value is 1.

Test select
This option specifies which tests the boundary scan test performs.

. Start
4. Click on to start the boundary scan test.

Clicking on this button starts the selected boundary scan tests. t 3ems directs the status and error information to
the log window.

NOTE: After the boundary scan test completes, you must run Scan clear (t3etap).Scan clear
(t3etap) resynchronizes the phase-locked loop between the microprocessor, the C option, and the TH
option by adjusting the clock frequencies.

5. Selectthe scan clear (t3etap) utility fromthe Tools menu (refer again to Figure 16).
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. Start e
6. Click onto start the Scan clear (t3etap) ut]]lty.
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Figure 18. T3EMS Scan Tool Options Window for Scan Clear
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Scan clear (t3etap) displays the following status information.
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=== Bgin zcan clear ===

Hardwarc: A/C system with 8 PEs

Attempting connection o GRING node Ox0F via M PN
snES03-mpnd:0470 done.

Porforming TAP tost

Chain 00.. passcd
Cetected from hardware: #chips=52 IR_lcn=290

Reading revisions from hardware and verifying configuration:
Chain 00.. . donc

Boundary-scan revisions from hardwarc (by scan chan}:
<GRC> = 4+"if GigaRmng chip in scan chain; " " if chip in bypass
<BRD=> =board on "A" or "B' sidc of coldplate
<REV> = bits 283 - 240 of BETREVY {in hexidecimal}

GHR
RRE
oo cov
ooz2u AD
oo1u AD

=== End scan clear =

Initiating the Boundary Scan Test by Using Command Line Syntax

1. Enter the t 3ebst command with desired options.

At the prompt, type:

t3ebst [-c <#>] [-d <path>] [-e <#>] [-g] [-h] [-p <#>] [-q] [-r <type>]

[-sim] [-t <test>]

[-G <spec>]

t3ebst is located in the /opt/CYRIdiag/t3e/bin directory.

The t3ebst command accepts the following options:

-c <#>

[-s <def>]

This option overrides the default TCK pulse width. This value can be any number between 3 and 60; the default

value 1s 10.

-d <path>

This option specifies the test file directory for the system.

- <#>

This option defines the maximum number of errors that the command will display to the user. This value can be
any number between 1 and 10000; the default value is 100.

-g

This option generates boundary-scan test patterns and exits.

-h

This option displays the online option descriptions for this command.
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-p <#>
This option specifies how many passes the boundary scan test makes. This value can be any number between 1
and 100; the default value is 1.

-q
This option specifies that t 3ebst should run the short version of the boundary scan test.

-r <type>

This option defines the type of reference names that £ 3ebst uses to display errors. t3ebst can display errors
using logical (log) reference names or physical (phy) reference names. The default type selection is logical
reference names.

-s <def>
This option defines the scan master and the scan chains for a module that is being tested in a test vehicle.

<def> requires the following format:

<SM>+<top PCB chain#>

<sm> is the scan master board (A or B)

<top PCB chain#> is an even scan chain number (0, 2, ..., 14). The default format is a+0.

-sim
This option specifies that the boundary scan test should run in simulation mode. The program does communicate
with real hardware.

-t <test>

This option specifies which tests the boundary scan test performs. The boundary scan test can perform any
number of tests. When you select more than one test, use a plus sign (+) to separate the test names. For
example, the following option selects the tap, id, and bsr tests:

-t tap+id+bsr

You can list the tests in any order; however, certain tests require that other tests are successful. Selection of one
test may cause the automatic selection of other tests.

The following tests are valid tests:

tap
Tests all of the TAPs in the system.

id
Reads and displays the device ID registers. When you select the id test, the t 3ebst command
automatically selects the tap test.

bsr
Tests all of the boundary-scan registers. When you select the bsr test, the t 3ebst command

automatically selects the tap test.

bst
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Performs the boundary scan mterconnect test. When you select the bst test, the t 3ebst command
automatically selects the tap test and the bsr test.

The default test selection is bst, which is equivalent to tap+bsr+bst.

-G <spec>
This option defines the host system and the 1/O port for the GigaRing communications. <spec> requires the
following format:

<host>:<port>

Error Information

The following subsections contain examples of boundary scan failures.

NOTE: When the boundary scan test identifies a failure, run Scan clear (t3etap) before removing power from
the module.

Test Tap Failure

The boundary scan test displays the following error information when the boundary-scan hardware switch or the
boundary-scan software switch is not enabled. This type of failure could also be caused by an open wire between the
leftmost module in the scan chain and the scan master, failing scan master logic, or failing logic in the leftmost module in
the scan chain.

=== Begin boundary scan tcst ===

T3E Boundary-Scan Test - t3cbhst vorsion 0.3

Hardwarc: A/C systcm with 8 PEs

Attempting connection © GRING node 0x0F via MPN snE502-mpnl 0470 done.
Porforming TAP tost:

Chain 00. . faiked
Al 1's coming out of instruction register chain.
Yernify power and communications to module(s) in system .

Unable to continue duc to TAP tost crrors.

=== End boundary scan tost ===

TAP Test Vector = IR_TEST TDO Failure

The boundary scan test displays the following error information when a boundary scan chain test fails.
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To mterpret this failure information, you must convert the hex numbers to binary numbers. Figure 19 shows the
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=== Begin boundary scan tost ===
T3E Boundary-Scan Test - t3cbhst vorsion 0.3

Hardware: A/C system with 8 PEs

Attempting connection 1o GRING node 0x0F via M PN snE502-mpn0:0470 done.

Porforming TAP tost:
Chain 90 .

VECTOR=IR_TEST TDO

84210842 10842108 42108421 08421084 21087FFF FFFFFFFF FFFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FRFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FRFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FRFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FRFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFRF
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

=== End boundary scan tost ===

FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF

84210842 10842108 42108421 08421084 21087FFF pattern converted to binary numbers.

Figure 19. Hexadecimal to Binary Conversion

2] q 2 1 4] 8 q 2 1 4] 8 q 2 1 4] 3]
100001000010 0001 0000 1000 010000100001 0000 1000 0100 0010 0001 0000 1000

q 2 1 4] 3] q 2 1 4] ;] 4 2 1 4] -] 4
0100 0010 0001 0000 100001000010 0001 0000 1000 01000010 0001 0000 1000 0100

2 1 o 8 T F F F

o010 o001 oo0ag 10000441 1111 1111 1111

The boundary scan IR TEST TDO test reads a test pattern of 10000 (refer to Figure 20).
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d

a

an

1001 EI’H:IEI Uﬂ’i onooq

& 0 fary 12 i3

] EIE{H:I EIEIEI’i alsuls]

14 15 16 i7 IR 9 20 21 22 23 24 25 26

1 0a0aa 1000 g 1000

1000 EI’H:IEI EIEI’HZI EIEIEI’i onan

100 00100001 0000 (1000 01000010 0001 0000|1000 06100 000 0oaf 0ooo0) 1000 af oo

27 28 20 30

100001 0000 (1000 0[11 1111 1111 1111

When the boundary scan test initiates the nstruction register scan test, the boundary scan logic of each option

automatically transmits the 10000 test pattern.

NOTE: The GigaRing option is not included in the chain (bypassed); therefore, each PCB contains 29 test locations
(refer to Figure 21). When the Gigaring option is included i the chain, the test pattern is 1000000100.

The first pattern listed in Figure 20 is the output from the first test location (I option) of the leftmost module in the scan
chain. For this example, the first pattern listed is the output from the module in slot 2 of Cabinet 0. The eighth pattern is
the output from the R option in Node 11 (3). The thirtieth pattern is the output from the first test location of the module

m slot 1 of Cabinet 0.

For this example, the failure occurred between module slots 1 and 2. Since the failure is between different modules,

the cause of'this failure could be a wire or connector.

Figure 21. Boundary Scan Test Locations within a PCB
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Interconnect Test Failure

The boundary scan test displays the following error information when it detects an nterconnect failure.
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=== Bgin boundary scan tcst ===

T3E Boundary-Scan Test - t3chst vorsion 0.3

Hardware: A/C system with 8 PEs

Attempting connection @ GRING node 0x0F via M PN sn8502-mpn0 0470 donc.

Porforming TAP tost:
Chain 00. . passcd

Cetccted from hardware: #chips=52 IR_len=2390

Reading revisions from hardware and verifying configuration:

Chain 00.. denc

Boundary-scan revisions from hardware (by scan chain}:
<ZRAC> = 4+'if GigaRing chip in scan chain: " "if chip in bypass
<BRD> = board on "A" or "B’ sidc of coldplatc

<HEVx= = bitg 203 - 240 of BETREV {in hexidceimal}

GBR

RRE
00 CDV
002U AD
001U AD

Testing boundary-scan registers:
Chain 00.. passcd

Performing boundary scan interconneet test (pass 1 of 1}

{30 pattcrns will be apphicd)

Paticrn
Pattern
Pattern
Paticrn
Pattcrn
Pattern
Pattern
Paticrn
Pattern
Pattern
Paticrn
Pattcrn
Pattern
Pattern
Paticrn
Pattern
Pattern
Paticrn
Pattcrn
Pattern
Pattern
Pattcmn
Pattern
Pattern
Paticrn
Pattcrn
Pattern
Paticrn
Pattcmn
Pattern
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114]
01
0z
k]
04
05

06, ..
a7
oa..
0a..
10..
11..
12.
13.
14.
15..
16. .
17...
18..
19..
20..
21..
22.

23
24
25
2B
27
28
29

.done
...done
...done
.done
..done
...doeno
doneg
done
done
dong
done
done
.deno
.donc
.done
dong
dong
done
done
dong
doneg
done
.deno
...done
.done
..done
...doeno
...done
..done
...doeno
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Following the pattern information, the boundary scan test lists the failure information. The boundary scan test logs the
failing nets using logical names (refer to Figure 22), physical names (refer to Figure 23), or resource information (refer
to Figure 24). You select how the boundary scan test logs the nets by clicking on the desired error notation in the
Boundary Scan Options window.

Figure 22. Logical Boundary Scan Failure Information

CHAIM EXPECT ACTUAL MET INFORMATIOMN el 1ype: Pean-board nei, Weail-baard nei)
PASITION DATA DATA Farmatl aieach nade: chaards cehlps:cpins

O0-11753 101010011001101001 011001100110 1411111111111 11 111111111111 WoooiU ARG Z1GUTEd o0id AAOOZECUTCI0 602U A:AOOZEINC G [0

o0-11¥54  1010100110011010101001100410110 0O00000000000000000000000000000 W 001U AA00:Z10UTi0 o0il ARO0ZB.CUTTI0 002U 4:AO0ZBINTI0 [Dod
I R A A R e A )

O0-11755 101010011001101001010110101010 W oo AROO:ZIGUTZE 001U A:AGOZE .CUTCT] 002U A:AGOZBINCT] [O0;

Tt 1Attt it 111111111111
A Y M A AR A A A AR A

oo-11756 10101001100411010101001040411010 000000000000000000000000000000 W 601U A AGG-Z1CUTI 00U A:AGOZE.CUTT11 802U A:ROGOIBINTI [O02
AR A A A A A R R A

WO U-ARODZ1OUTZ4 DO U-AROOZBCUTCI0 002U-A ROOZB:INCI0 [002U-A:ROD:Z0INZ4]

N

;-'ET;FPE: d NetW SignalName: OUTG  gignal Name: INC
. Ofi-board Not {Ouput Comploment  jnpyt Complement)
B Pin Number 10 -
Signal Name: Pin Numbecr 10
Z1CUT24
Chip: ROO Chip: ROD

Refer to Figure 25 for Connester: 2B

the logical keation of

this option
PCB: 001U-A
PCH: D01U-A Slot 001 o
Slatooi Upper PCB which in this

Upper PCB which in this case is the A FCB

cascis the A PCH

Figure 23. Physical Boundary Scan Failure Information
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CHAIM EXPECT ACTUAL MET INFORMATIOMN {nei 1ype: Pean-baard nei, Weail-baard nei)
POSITIOM DATA DrATA Farmai aieach nade:<bhaard> «chlp>:cpin>
Oo-11753  1010100410041104009 0410041004010 A A A A i i1 W oD U-AACD:ER 001U-AACZ 358 002 U-AACZ 368 [00z2U-AACD:
S Caal el ] el ey Cal
Oo-11754 101010041004101010100410040410 [O00Q0000000000000000000000000 W 001 U-AACDF 10 004U0-A:ACZ 35 002U AACZ 35 002 U- AACDs
A e T ] T T ]
O00-11785 1010100010010 010000 A A i i i i 111111 W oD U-AACT:DE 001 U-A:ACZ:378 o020 -AACZ 35 R [o0z U-AACD:
el ala al [l MOAS M M Lo T T ]
Oo-11756 101010011001101010100404041010 000000000000000000000000000000 W 004 U-AACO &7 001 U-A:ACZ 37 0oz U-AACZ 35 [ooz2 U-AACOD A2
A A A A A A A A NS A
WoU-AACD:ES O01U-AACZ:35B002U-AACZ 368 [O02U-AACO:D18]
Mect Type! Pin: ES Pin: 368
P = On-board Not'W B mdicates the false
= - n of a trucifalac pair
Cff-board Nct Chip: ACO P P
Refor to Fiqure 26 for the
physical kcation of this option Connector: ACZ
{Board A, ConncctorC,
Eide 7}
PCB: 001U-A Refer 1o Figure 26
Slot 001
Upper PCH which in this
casc iz the A PCB
Figure 24. Resource Boundary Scan Failure Information

Boundary scan crrors doetoctod !

Raw pin number: 00-11753

Expocted data: 101010011001101001011001100110

Actual data: R ER RN ERRRRRRRIRRRERE

FAILING BOARD (source): CHASSIS =0 SLOT =1 BOARD = UppcriA}
FAILING BOARD (desth: CHASSIS =0 SLOT =2 BOARD = UppcrA}
FAILING MET MAME: CHIP = ROD PN =Z10UTZ24

RESILIENCY REQUIREMENT: Disable the -Z porton PWHO 000

Raw pin number: 00-11754

Expccted data: 101010011001101010100110010110

Actual data: Q0000000000000 000000000000000

FAILING BOARD (scurce}: CHASEIS =0 SLOT =1 BOARD = Uppcr{A}
FAILING BOARD (desty: CHASSISE =0 SLOT =2 BOARD = UppcrA}
FAILING MET MAME: CHIP = RQO PIN =Z212UT10

RESILIENCY REQUIREMENT: Dizable the -Z port on PWHO 000

Raw pin number: Q0-11755

Expccted data: 101010011001101001010110101010

Actual data: RN RRERRRRRRRIRRRERE

FAILING BOARD (scurce} CHASEIS =0 SLOT =1 BOARD = Uppeor{A}
FAILING BOARD (desty: CHASSIS =0 SLOT =2 BOARD = UpperA}
FAILIMNG MET MAME: CHIP = ROO PIN =Z10UT25

RESILIENCY RERQUIREMENT: Disable the -Z port on PWHQ 000

Raw pin numbcr: 00-11756

Expocted data: 101010011001101010100101011010

Actual data: 000000000000000000000000000000

FAILING BOARD (source}: CHASEIE =0 SLOT =1 BOARD = Uppcr{A}
FAILING BOARD (desty CHASEIS =0 SLOT =2 BOARD = UppcHA}
FAILING MET MAME: CHIP = ROD PIMN =Z10UT11

RESILIENCY REQUIREMENT: Disable the -Z port on PWHQ 000

Figure 25. Logical Option and Connector Locations
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0 In X0 In 0 In X0 In
Z1Cut X1 Cut 1 Qut ¥1 Cut
¥1 In 1 In ¥1In Z11In
YOQut 0 Cut YOOout 0 Qut
¥ ¥ ¥ ¥
Micro- Micro-
j EI processor EI EI EI I EI Processor EI EI EI
@ oo - O ption @ o = -—
== |R10 = = == |[RAN =
BI BI BI BI ...I ...I ..I ..I
12 Sz z 2 2= =
co1
con c10 c11
j EI EI EI EI EI EI EI EI
-— 2 o m - =2 m
= |ROO ==, = ina- = RO == =
A 10| Micre- | G!ga I I 1 (Micro- |
= S o | processor| 2 Ring = G = |processor | =
j = Z = = = 22 =
¥ f GR GR GR GR f ¥
X0 In ZoIn —=in +0ut -Cut  4in Z11In ¥1in
¥1 Cut 21 Cut 20 Cut YOOut
Z1 In ¥1In X0 In Z0 In
IO Qut YOQut X1 Cut 1 Qut

HNOTE: When the boundary scan test detects an crror botween the © option and the M option,
the test indicates the faiing M option using the following format:

MNOD_M1_M

MNode T
M Cpton

Figure 26. Physical Option and Connector Locations
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Conncetors for Conncetors for
MNctwork Router 10 Metwork Router 11
B [V Y] g ] LA T
ADY AEY AFY AGY AHY AlY AMY AMY ACY APY
:l Py AR PE10O A A AR PE11 Py
n| AAD D H H [ p| AMD PT T
3 2 g |AED 1 3 2g |AR0 1
ABO AFO AND ARO
:I A AA A A AA A
o [ACO DH H [AKD P ADO PT T
1 oz AGD 3 1 0z ASO k]
:I PEDD PEOI
AAZ ABZ ACZ ADZ AFZ AGZ AHZ AIZ AJZ AKZ ALZ AMZ o
lnnrlunnlnnnlnnnd |.|'L|'|J'LrL||_n_r|_I'LIL| |_ru1_n_ﬂ“_n_n_r|_|1| [nnnlnnnllannlnnnl

Connecctors for GH GR Conncetars for
Metwork Router 00 —In +Uut —Clut +In MNctwork Routor 01

NOTE: This diagram represcents the top of the PCB before it is mounted to the coldplate.

TAP Debugger Test (t3etap)

NOTE: This document applies to t3etap version 1.0 and above.

The SWS-based test access pomnt (TAP) debugger program, t3etap, is a utility that allows you to exercise various
functions of the TAP controller and boundary scan registers in the CRAY SSD-T90 device; you can select the TAP
register and the group of options to operate on, enter test patterns, and issue scan operations. Depending on the
register that you select, t 3etap can read data from the register or scan data into the register. t 3etap displays the
results on the screen or writes the results to an output file.

The t3etap Debugger window controls all of the functions of the t 3etap program. Figure 27 shows a snapshot of
this window. It is divided into several subsections; the following text describes these subsections.

Figure 27. t3etap Window
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Chip Sclect
& Display
Window

Log Contrel

Log Window

Control Section

HMM-381-0 CRAY SSD-T90 Clock and Boundary Scan - CRAY SSD-T90 Device

&)

T3E TAP Cebugger ¥1.0a

Board Select

Cabinet:

YRR1 Ovrd

Enap file:

System type: AC/ 16

Slot:

Operation select: El CML OVARD

Uzer Write Data:

YizE Ovrd YER Ovrd

peB: (U L

Hdw rey: |Pass1 |Pass2

TP Mux

Choosc Rlc... ]

Schkectall Chip Display/Eelect

([ Read hdw ) C Writc hdw ) CSnapdisplajr:) Snap: | Overwrite |Append

Desclect al

Sel Phy= Logical YERI Y& YRRO TP Mux
+ AlD | an 414] 414 000000000
+ ARQ c11 an 4]4] oo 0000000000 -
+ AT M11_3 44 414] 414 000000000 0
+ ATZ M11_2 an 4]4] oo 000000000
+ AT1 M11_1 4] 414] 14 00000000
+ ATO Mi1_0 an 414] 414 000000000
- AL R11 an 4]4] 14| 000000000
AN co aa 414] 414] 000000000
- AP3 MO1_3 an 4]4] oo 000000000
- AP2 Mo1_2 44 414] 414 00000000
+ AP1 Mo1_1 an 414] 14| 000000000
+ APD MO1_0 an 4]4] oo 000000000 -
Transaction Log Clear log
Izzuc oporation CML_OVRD on 0.4 U [read]..completed. .
—/
L

The control section, which is located in the top portion of the window, contains the main program controls.

Board Select and System Type

The board select identifies the module where you want t3etap to execute. Indicate this module by selecting the
cabinet number, the slot number, the PCB letter, and the hardware revision of the options. The t 3etap Debugger

window provides choices that are limited to valid values for the configured system type.

NOTE: The cabinet and slot numbers are decimal values. Cabinet numbering begins with 0; slot numbering begins

with 1.
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The system type identifies the system as an air-cooled (AC) system and indicates the number of PEs. t3etap extracts

this information from the system configuration information; you cannot alter this information from the t3etap

Debugger window.

Operation Select

The operation select identifies the function that you want t3etap to execute. Table 1 lists the function choices and
identifies the types of operation that are valid for each function. Table 1 also indicates whether the output appears on
the screen of the SWS or in a file. Functions that are marked as "file output" always send their output to a file rather

than to the screen. Functions marked "file mput" require their input to be taken from a file rather than from information

that the user mputs.

Table 1 Supported TAP Register Functions

Function Read || Write ||File Output||File Input

Not valid|[Valid Not valid ||Not valid
SDR

Valid Not valid|[Not valid |[Not valid
DEVICE ID

Valid Not valid|[Not valid |[Not valid
PLL CLK OK

Valid Valid Not valid ||Not valid
CML OVRD

Valid Valid Not valid ||Not valid
UART

Not valid|[Valid Not valid ||Not valid
RAMBIST

Valid Not valid|[Valid Not valid
RAMDUMP

Valid Valid Valid Valid
INTERNAL SCAN

Not valid||Valid Not valid ||Not valid
SYSTEM SCAN RESET

Most operations are not supported by all of the option types. Only the options that support the current operation

appear in the option list.

The sysTEM scan RESET function is not a true TAP operation; it initiates the special built-in scan clear sequence.

When this function executes, t 3etap ignores the option selection.
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User Input Area

The user input area, which is located directly below the operation select, allows you to input information when you
select a writable register. Figure 27 shows nputs for the cM._ ovrD function. After you enter the desired values, write
the data to the system. When you select a non-writable function, the user input area is not visible. When you select a
function that requires an output file, the user nput area displays the message << OUTPUT FILE IS REQUIRED BY
THIS FUNCTION >>.

Input and Output Files

The control section provides two lines: one line for an mput file name and one line for an output file name. You may
enter either a file name or a path name. When you provide the file name, t3etap places the file in the current directory
(the directory from which you started t3etap). To determine alternative file names, click on the choose file button.
A popup window appears that lists file names and directories. If you pick a file name from this window, insert the full
path name on the line.

The functions listed in Table 1 that require an output file will not execute until you provide a file name. The output file
name is also used by the window snap function.

When writing to the hardware, the internal scan operation is the only operation that requires an input data file. This
mput data file is an ASCII file that contains one or more sets of scan mput data (TDI). The TDI entries are indexed by
option; the options are numbered in the order in which they appear in the option display. Each entry uses the following
format:

TD[n] = <data>
[<data>...]

The mdex n identifies the option. The data consists of a string of one or more hex digits with no spaces. t3etap places
these hex digits in the TDI array. Ifthe data provided is shorter than the actual TDI bit string, t 3etap fills the
remainder with zeros. For increased readability, you may break the data into multiple lines; t 3etap ignores newline
characters within the data string. t3etap terminates the data when the first character it encounters is not a newline or
hex digit. The TD entries may be in any order and unused options do not need entries.

NOTE: t3etap uses this format when it reads the internal scan data from the hardware into a file. This allows
t3etap to feed the output file directly back in as an input file. When t3etap writes an internal scan data file, it
includes a TD entry for every option. For the options that do not support internal scan and for the options that are
deselected, t3etap enters a single zero value into the TD entry.

Operation Controls

The Read hdw button and write hdw button initiate the currently selected function. These buttons are only enabled
when you select a valid function.

The snap display button copies the current option window display to an output file. The snap setting determines
whether the file is appended to the output file or the file overwrites the output file. The snap button is mactive for
functions that write their output directly to a file.

The select all button selects all of the options inthe chip Display/select window. The beselect all
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button deselects all of the options inthe Chip Display/Select window.

Chip Select/Display Window

This window lists all of the options that support the currently selected operation. t3etap uses the first column of the
display to select the option(s) that it will operate on. The options preceded by a dash (-) are deselected; the options
preceded by a plus sign (+) are selected.

You can select or deselect options by clicking on the select all button or the Deselect all button; or by using
the mouse buttons. The three mouse buttons operate as follows:

¢ The left (select) button toggles the selection
¢ The middle (adjust) button turns a selection on

¢ The right (menu) button turns a selection off

In order for the mouse to work, point the cursor at the + or - character. You can also hold the mouse button down
and drag the mouse up or down to operate on more than one line. As the pointer approaches the top or bottom of the
window, the view scrolls up or down automatically.

The chip select/Display window contains several other columns of information: the physical name of the options,
the logical name of the options, VRRI, VGG, VRRO, and TP Mux.

NOTE: You can change the length ofthe chip select/Display window from the default of 16 lines. To change
the length, add the following entry in your Xdefaults file (normally SHOME/. Xdefaults):

t3etap.chipWinLength: new_length

new_length is an integer value between 2 and 30. Any other values cause t3etap to print a warning and use the
default setting. After adding the line to your Xdefaults file, execute the command xrdb -merge .Xdefaults. This
command applies your change.

Transaction Log Window

This window records each operation you perform and the board on which the operation was performed. The window
also lists whether the operation succeeded or failed. The c1ear button clears the log contents. You can save the log to
a file by using the standard menu of the window. (Access the standard menu by pressing the menu button with the

pointer over the window).

How to Initiate t3etap

You can mitiate t 3etap by using command line syntax or t3ems.
Initiating t3etap by Using Command Line Syntax

1. Change to the /opt/CYRIdiag/t3e/bin directory.
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At the prompt, type:

cd /opt/CYRIdiag/t3e/bin

Enter the t3etap command with desired options.

At the prompt, type:

t3etap [-r] [-c tck_width] [-i input_data path] [-s tv_bd+chain] [-G host[:port]]
The t3etap command accepts the following options:

—-r

This option causes t3etap to execute a scan reset sequence only; t 3etap does not bring up the user interface.

-c tck_width
This option overrides the default TCK pulse width. This value can be any number between 3 and 60; the default
value is 3.

-i input data path
This option allows you to bring up t3etap using a different scan directory than the default scan directory
(/opt/CYRIdiag/t3e/t3esys/scan). Use this option only when you know how to generate customized data bases.

-s tv_bd+chain
This option defines the scan master and the scan chains for a module that is being tested in a test vehicle.

This option uses the following format:

<SM>+<top PCB chain#>
<sm> is the scan master board (u or a for upper, 1or b for lower).

<top PCB chain#> is an even scan chain number (0, 2, ..., 14). The odd-numbered scan chain directly
relates to the even-numbered chain. For example, when the <de > is b+4, the B PCB ofslot 1 is scan
master; the top PCBs use scan chain 4 and the bottom PCBs use scan chain 5.

The default format is u+0. (The A PCB ofslot 1 is the scan master; the top PCBs use chain 0 and the
bottom PCBs use chain 1.)

-G host[:port]

This option overrides the default host name and port number. t3etap uses the host name and port to connect
to the GigaRing server process. The default host name is "localhost" (assuming that the server is running on the
same host as t3etap) and the default port number is 5000. Normally, the port number should not have to be
changed; therefore, the port number is optional.

Initiating t3etap by Using t3ems

NOTE: The CRAY SSD-T90 device uses the same offline diagnostic maintenance system as the CRAY T3E system;
therefore, the offline diagnostic mamntenance system windows are labeled CRAY T3E.
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1. Bringup t3ems.

At the prompt, type t3ems
NOTE: t3ens is located in the /opt/CYRIdiag/t3e/bin directory.

2. Select the t3etap test from the Tools menu.

The Boundary scan options window appears on the screen (refer to Figure 28).

3. Make the appropriate option selections.

TCK cycle width
This option overrides the default TCK pulse width. This value can be any number between 3 and 60.

GigaRing host
This option selects the host system.

GigaRing port
This option selects the I/O port.

Scan master
This option selects the scan master PCB and the scan chain for the A (top) PCB. This option is only available
when you are running t 3etap on a module in a test vehicle.

. Start
4. Click on to start the t3etap test.

Clicking on this button starts the t3etap test. t3ems directs the status and error information to the log window.

After you start t3etap, t3etap calls a scan mitialization routine that sets up data structures and reads the
system configuration to determine whether the system is an air-cooled system, a system or a tester, and to
determine the number of PEs in the system.

t3etap also performs initial scan tests. When a failure occurs, t3etap prints the error nformation and
terminates without displaying the main interface window. When the initial scan tests are successful, t3etap
prints information about the test results and displays the main window shown in Figure 28.

NOTE: The system configuration database server must be running and have the correct system setup for
t3etap to function properly. When the system configuration server it is not set up correctly, use t 3ems to
correct the system type and the number of PEs. After you make the corrections, restart t3etap.

Figure 28. T3EMS Scan Tool Options Window
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