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1. SCOPE:

1.1 General:
This test plan defines the test requirements for determining that Bus Interface Units (BIUs) meet the
requirements of SAE AS4074, Linear Token Passing Multiplex Data Bus.

1.2 Application:

This is a general test plan that completely describes the validation testing of any.
meet the requi

complete validation test should be accomplished during the design verification pro
deviate from th(s test plan because of programmatic or financial concerns are not

BIUs designed to

ments of AS4074. The task group recognizes that a complete vglidation test of a
BIU for AS4074 will be a lengthy and costly process. However, from a technical v

iewpoint, a
cess. Decisions to
within the purview

of the technicall community, and may ultimately be made on othet than technical grounds.

The primary intent of this plan is to test those requirements.of AS4074 for BIUs that have been
implemented in hardware, software or firmware. However, it is recognized that sgme additional
software may he required to meet this intent and that this software may be the operational software
(or some portion thereof), special test software or some combination of these.

This document|deals only with BIU functions which are explicitly specified in AS4074. This
document doeq not specify tests that check-the integrity of data from the Host to the bus, nor does it
attempt to addness the system test requirements.

For productionlevel testing, the task'group is developing a companion document| AIR4753,
“Acceptance Tgst Plan for AS4074) Linear Token Passing Multiplex Data Bus.” This document
suggests a subget of the tests defined herein to be performed on each BIU as a groduction
acceptance test.

2. APPLICABLE DQCUMENTS:

The following publications form a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. In the event of conflict between the text of this specification
and references cited herein, the text of this specification takes precedence. Nothing in this
specification, however, supersedes applicable laws and regulations unless a specific exemption has
been obtained.
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2.1

2.2

2.3

3. DEFINITIONS:

3.1

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AS4074

AIR4288
AIR4753
U.S. Governme

Available from
Philadelphia, P

DOD-STD-167
Notice 1

MIL-STD-1553
Notice 3

Other Publicati
EIA-455

Definitions:
EQUIPMENT:
EXTINCTION R

FRAME: Struct

Linear Token Passing Multiplex Data Bus
Linear Token Passing Multiplex Data Bus User's Handbook
Acceptance Test Plan for AS4074, Linear Token Passing Multiplex Data Bus (DRAFT)

Tt Pubtications:

DODSSP, Subscription Services Desk, Building 4D, 700 Robbins A
A 19111-5094.

B Fiber Optic Test Methods and Instrumentation/(26°Dec 84)

B Digital Time Division Command/Respense Multiplex Data Bu

DNS:

Standard Test Procedures for Fiber Optic Fibers, Cables, Transduc
hnd Terminating Devices

Combination«ef*BIU and Host.

RATIO: Ratio between the signal high and signal low powers.

A\venue,

5 (31 Jan 93)

ers, Connecting

Lired collection of bits by which information is transferred.

HOST OR USER: The hardware/software entity that a BIU connects to the LTPB.

PREAMBLE: H

ighest-density signal used for acquiring synchronization.

TEST EQUIPMENT: Hardware and software used to stimulate and monitor the Unit Under Test

(UUT).
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3.2 Acronyms and Abbreviations:

AIR
AS
ASIC

BAT
BFC
BIT
BIU

BLBus Loopba¢k

BW
CT

dB
dBm
DA

DE
DOD

EIA
ELRX
ELTX

F.O.

FORX
FOTX
HSDB

IF
I/O
IR

LIT
LTPB

ms

ms
MVms
Mbaud
Mbps
MFCS

Aerospace Information Report
Aerospace Standard
Application-Specific Integrated Circuit

Bus Activity Timer
BIU Fault Code
Built-ln Test
BuslInterface Unit

Spertral Bandwidth
Cunulative Tokens

Decjbel

Decjbel Referenced to 1 Milliwatt
Destination Address field (may contain physical or logical address data depending on
frame type)
Disgble/Enable Status
Department of Defense

Elegtronic Industries Association
Eledtrical Receiver
Elegtrical Transmitter

Fibgr Optic
Fibgr Optic Receiver
Fibgr Optic Transmitter

High Speed:Data Bus
Intefface Fault

InputrOutput
Interface Reset

LTPB Implementation Taskgroup
Linear Token Passing Bus

Microsecond

Meter

Millisecond

Millivolts Root-Mean-Square
Megabaud

Megabits Per Second

Message Frame Check Sequence

-10 -
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3.2 (Continued):

MHz
MIL
MIU

nm
ns
NA

oC

O/E
OTx

nv

=

VO

Megahertz
Military
Media Interface Unit

Nanometer
Nanosecond
Not Applicable

Optical Coupler
Opto-Electronic
Optical Transmitter x

Priority Level x

Recgeiver Minimum Valid Preamble Length
Transmitter Preamble Length

Phypical Station Address

Printed-Wiring Assembly

Recgiver Bit-Error Rate

Recgiver Common-Mode Rejection Ratio
Data Rate (Mbps)

Recgiver Dynamic Range

Recgiver Maximum Fall Time(90% to 10%)
Recgiver Intertransmission Dynamic Range
Recgiver Input Impedance

Recgiver Noise Voltage’ Input

Recgiver Operating'Range

Recgiver Combined Over/Undershoot
Recgiver Maximum Pulsewidth Distortion
Recgiver Minimum Optical Power Input
RecgivesMaximum Optical Power Input
Recgiver Maximum Rise Time (10% to 90%)

Signaling Rate

Receiver Minimum Input Voltage
Receiver Maximum Input Voltage
Ring Admittance Timer

Remote Command

Surge Voltage Duration

System Minimum Intertransmission Gap
Preamble Size

Surge Voltage

Idle State

Claim Token State

Check Token Address State

-11 -
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3.2 (Continued):

S3
S4
S5
S6
S7
SA
SAE
SMC
STD

w 3 7 T - T T O O N
=~ O s 5 0 = ¢ 3 N
> S (2]

e e B I I I I B B I P

— — -
<56 2

TBD
TFCS
THT
™
TPIU
TPT
TRT
TRTx

T&V

Send Message State

Pass Token State

Check Token Pass State

Check Message Address State
Receive Message State

Source Address

Society of Automotive Engineers

Statjorrivtarmagement Code

Standard

Data Streaming Timer

Transmitter Maximum Fall Time
Transmitter Drive Impedance

Minimum Duration Between Transitions
Nominal Bit Time

Transmitter Combined Over/Undershoot
Transmitter Optical Leakage Power
Transmitter Optical Power

Transmitter Residue Power

Transmitter Maximum Pulsewidth Distortion
Transmitter Maximum Rise Time

Empty Token Rotation Time

Transmitter Redundant Media-Skew Time
MaxXimum Station Response Time
Transmitter Nominal Bit.-Time

Transmitter Output Voltage Level (On)
Transmitter Peak Qutput Voltage Level (Off)
To Be Determined

TokIn Frame& Check Sequence

Token Holding Timer

Timé Master

Tok¢nPassing Interface Unit

Token Passing Timer or Token Passing Time Value
Token Rotation Timer

Token Rotation Timer (for priority level x)

Time Synchronization Message

Test and Validation

Unit Under Test

Volts Root-Mean-Square
Volts, Peak

Volts, Peak-to-Peak
Volts Direct Current

-12 -
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3.2 (Continued):

VOAX
VTP

WC
W1
W2

Variable Optical Attenuator x
Validation Test Plan

Word Count
Optical Wavelength Lower or Transmission System Lower Bandpass Frequency
Optical Wavelength Upper or Transmission System Upper Bandpass Frequency

4. GENERAL TESTREQUIREMENTS:

Inspection, analy|
determine that th
the AS4074 aero
connected to the
within the allowa

41

411

41.2

413

General:

The requiremel
methods: (1) I
more verificatig

5is, demonstration, and test shall be conducted for evaluation of tH
e performance, design, and operability characteristics conferm to t
space standard. Unless otherwise specified by the testimethod, th
UUT shall operate such that all LTPB transmit and receive signal
ble ranges in the appropriate slash sheet.

nts of the AS4074 aerospace standard shall be verified by one or 1
spection, (2) Review of analytical data, (3) Demonstration, and (4)

be shown compliant with one method and the.frémainder by the other method or

The test metho
requirement's &
mode or capab
the buyer may

verify the desig

Responsibility
her product tg
supplier in fa

pplicability to the UUT. In some cases, the test method may requ
lity not required by the AS4074 standard. Under these circumstan
choose to: (1) add._the testing capability to the UUT design, (2) us
n, (3) modify the-test, or (4) not conduct the test.

for Verification: This document is provided to assist a supplier in
the AS4074 standard. Itis assumed that such validation will be ag
Cilities of his choice. The SAE does not assume responsibility for

n methods are used against a specification requirement, part of the

e UUT to

ne requirements of
e test equipment
parameters fall

nore of four

Test. When two or
requirement can
nethods.

0s described for each detailed requirement are intended to explicifly illustrate each

re an operational
bes the vendor and
b analytical data to

validating his or
complished by the
uch validation.

Pass Criteria: Pass criteria for any of the tests contained herein shall be as defined in the
appropriate paragraph. Failure of a UUT during any of these tests shall cause the suspension of
testing until corrective action is performed on either the original test article or its replacement.

Verification Cross-Reference Index: An example of a verification cross-reference index is shown
in Figure 1. This index will be generated by the vendor and approved by the buyer prior to the start
of a LTPB validation process. This index correlates the requirements in AS4074 to corresponding
Section 5 validation tests and is used to identify which method(s) will be used to verify the UUT
conforms to each requirement.

-13 -
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SAE AS4290 Title Test SAE AS4074
Paragraph No. Method Reference
5.0 DETAILED REQUIREMENTS - N/A
5.1 Physical Requirements - N/A
5.1.1 Fiber Optic - 3.2.2.1 and following
5.1.1.1 Short-Circuit - 322111
5.1.1.2 [ Transmitter Characteristits = 322 12and
following
51.1.21 Output Power TE 3.22121
5.1.1.2.2 Residual Power TE 3.2,2:1.2.2
5.1.1.2.3 Leakage Power TE 3/22.1.23
5.1.1.2.3.1 End of Transmission TE 3.2.2.1.2.3
322124
5.1.1.2.3.2 Power Cycling TE 3.22.1.23
5.1.1.2.4 Signaling Rate TE 3.221.1.3
322124
5.1.1.25 Waveform TE 322124
5.1.1.2.6 Intertransmission Gap TE 322114
5.1.1.2.7 Preambie Size D 3.2.1.2
5.1.1.2.8 Data Streaming Timeout—Maximum Length Transmission
TQ 32.2.125
5.1.1.2.9 Data Streaming Timeout—Defective Transmitter
TQ 3.2.2.1.25
5.1.1.2.10 Redundancy Synchronization TE 3.2.3
5.1.1.2.11 Correct Encoding TE 3.2.2.1.2.4
5.1.1.3 Receiver Characteristics - 3.2.2.1.3 apd
following
5.1.1.3.1 Signaling Rate TE 3.2.2.1.3.4
5.1.1.3.2 Minimum Valid Preamble Size D 3.2.1.2
5.1.1.3.3 Optical Wavelength TE 3.22.1.2.1
5.1.1.34 Maximum Optical Power Input TQ 3.2.2.1.3.2
5.1.1.35 Operating Range TQ 3.2.2.1.3.2
5.1.1.3.6 Intertransmission Dynamic Range TQ 3.2.21.3.2
5.1.1.3.7 Minimum Optical Power Input TE 3.2.2.1.3.1
5.1.1.3.8 Optical Waveform TE 322134
5.1.1.3.9 Maximum Bit-Error Rate TE 3.2.2.1.33
5.1.1.3.10 Correct Decoding TE 3.2.2.134
5.1.2 Electrical - 3.2.2.2 and following
5.1.2.1 Short-Circuit I 322211
5122 Transmitter (ELTX) Characteristics - 32222
5.1.22.1 ELTX Output Voltage Level TE 3.22221
51222 ELTX Output Impedance TE 3.2.2.2.2.1
5.1.22.3 ELTX Peak Residual Output Voltage Level
TE 3.2.2.2.2.2

FIGURE 1 - Verification Cross-Reference Index (Example)
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SAE AS4290 Title Test SAE AS4074
Paragraph No. Method Reference
51.2.2.3.1 End of Transmission TE 3.2.2.2.2.2,
322223

5.1.2.232 Power Cycling TE 3.22.222
51224 ELTX Qutput Waveform TE 3.22223
5.1.2.2.5———ELTX Data-Streaming Timeout Q 3.2.2.2.24
5.1.2.2.6 ELTX Signaling Rate TE 3.2.2.2.23
51.2.2.7 Intertransmission Gap TE 3.2.2:2:04
51228 Preamble Size D 3.2.1:2
5.1.2.2.9 Electrical Media Surge Voltage TQ 3:22.2.15
5.1.2.2.1p Electrical Isolation—Redundant Ports No requirement
5.1.22.11 Redundancy Synchronization TE 3.2.3
5.1.2.2.1p Correct Encoding TE 322223
5.1.2.3 Electrical Receiver (ELRX) Characteristics

- 3.2.2.2.3 and

following

51231 ELRX Signaling Rate TE 3.2.2.1.3
5.1.2.3.2 ELRX Minimum Valid Preamble Size D 3212
5.1.2.3.3 ELRX Maximum Input Voltage TE 3.2.2.23.1
5.1.2.3.4 ELRX Dynamic Range TE 3.2223.1
5.1.2.3.5 ELRX Minimum Input Voltage TE 3.2.2.2.3.1
5.1.2.3.6 ELRX Electrical Waveform TE 3.2.2.23.1
5.1.2.3.7 ELRX Input Impedance TE 322234
5.1.2.3.8 ELRX Common-Mode Rejection TQ 3.22.2.33
5.1.2.3.9 ELRX Surge Voltage TQ 3.2.221.5
5.1.2.3.1p ELRX Maximum Bit-Error Rate TE 3.2.2.2.3.5
5.1.2.3.11 ELRX Correct Decoding TE 3.2.2.23.1
5.2 Frame Formats - 3.3.1 and fpllowing
521 Frame Formats (Transmit) - 3.3.1
5.2.1.1 Start-Delimiter (Transmit) D 3.2.1.2
5.2.1.2 Frame Control (Transmit) D 3311
5.2.1.2.1 Frame Type (Transmit) D 3.3.1.21
52.1.2.2 Priority (Transmit) TQ 33.1.12
5.2.1.2.3 Station Management Code (Transmit) D 3.3.1.13
5.2.1.3 Source Address (Transmit) D 3.3.1.2
5.2.1.4 Destination Address (Transmit) TQ 3.3.1.3
5.2.1.5 Word Count (Transmit) TQ 3.3.14
5.2.1.6 Information (Transmit)} TQ 3.315
5.2.1.7 Message Frame Check Sequence (Transmit)

TQ 3.3.16
5.2.1.8 Token Frame Check Sequence (Transmit)

TQ 3.3.1.7
5.2.1.9 End Delimiter (Transmit) D 3.212
5.2.2 Frame Formats (Receive) - 3.3.1

FIGURE 1 - Verification Cross-Reference Index (Example) (Continued)
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SAE AS4290 Title Test SAE AS4074
Paragraph No. Method Reference
5221 Start Delimiter (Receive) D 3.2.1.2
5.2.2.2 Frame Control (Receive) D 3.3.11
5.2.2.2.1 Frame Type (Receive) D 33.1.1.1
5.2.22.2 Station Management Code (Receive) D 3.3.1.1.3
5.2.2.3 [ SourceAddress{Receive) b 3512
5.2.2.4 Destination Address (Receive) TQ 3.3.1.3
5225 Word Count (Receive) TQ 3.3.14
5.2.2.6 Information (Receive) TQ 3.3.1:5
5227 Message Frame Check Sequence (Receive)

TQ 3.3.1.6
5228 Token Frame Check Sequence (Receive) TQ 3.3.1.7
5.2.2.9 End Delimiter (Receive) D 3212
5.3 Timer Functions 3.3.2 and following
53.1 Token Holding Timer (THT) and Token Rotatlon Timer (TRT)

TQ 3.3.2,3.32.1,332.2
5.3.2 Ring Admittance Timer (RAT) TQ 3.3.2.3
5.3.3 Token Passing Timer (TPT) TQ 3.3.2.4
5.3.4 Bus Activity Timer (BAT) TQ 3.3.25
54 Traffic Summary Counters TQ 3.3.3 and following
54.1 Valid Messages Transmitted Counter TQ 3.3.3
54.2 Claim Tokens Transmitted Counter TQ 3.3.3
5.4.3 Transmissions Aborted Counter TQ 3.3.3
544 Frame Validity Errors-Counter TQ 3.33
5.4.5 Frame Received Errors Counter TQ 3.3.3
54.6 Valid Messages Received Counter TQ 3.3.3
5.4.7 Receive Queue Overflow Counter TQ 3.3.3
5.5 Station Management - 3.4 and following
5.5.1 Status‘Report TQ 3422
5.5.1.1 BIU ‘Status Register TQ 34221
55111 BIU Commanded Modes TQ 3.4.1.2
5.5.1.1.1.1 TQUIESCENT Mode TQ 3.4.122
5.5.1.1.1.2 “O LOOPBACK Mode TQ 34123
5.5.1.1.1. DISABLED Mode TR 341214
5.5.1.1.1.4 ENABLED Mcde TQ 3.4.1.25
5.5.1.1.1.5 RESET Mode TQ 3.4.121
5.5.1.1.1.6 FAULTED Mode TQ 3.4.1.26
55.1.1.2 BIU Media Interface Operational Modes - N/A
5.5.1.1.2.1 ENABLE BUS Mode TQ 3.4.13
5.5.1.1.2.2 ENABLE BUS TEST Mode TQ 3.4.1.3
5.,5.1.1.2.3 ENABLE RECEIVER ONLY Maode TQ 3.4.1.3

5.5.1.1.2.4 DISABLE DATA STREAMING TIMER and ENABLE TPO TEST Mode

TQ

3.4.1.3

FIGURE 1 - Verification Cross-Reference Index (Example) (Continued)

- 16 -



https://saenorm.com/api/?name=11fdfcbcf7cd1a6ab68c459e3dc42157

SAE AS4290

SAE AS4290 Title Test SAE AS4074
Paragraph No. Method Reference
5.5.1.1.2.5 RESET DATA STREAMING TIMER Mode

TQ 3.4.1.3
5.5.1.1.2.6 DISABLE BUS Mode TQ 3.4.1.3
5.5.1.2 BIU Error Register - N/A
55.1.2.1 ) - Nrx
5.5.1.2.1.1  Receiver Parity Error (Receive) TQ 3.4.2.2:2
55.1.2.1. Message Word Count Error (Receive) TQ 3.4.202.2
55.1.218 Redundant Media Timeout (Receive) TQ 3.4,2.2.2
5.5.1.2.1.4 Redundant Media Skew Error (Receive) TQ 342.2.2
5.5.1.2.1.6 Bus A Error (Receive) TQ 3.4.2.22
5.5.1.2.1.6  Bus B Error (Receive) TQ 3.4.2.2.2
55.1.2.1.F  Receive Queue Full (Receive) TQ 3.4.2.2.2
55.1.2.2 BIU Error Register (Transmit) - N/A
5.5.1.22.1 Transmit Message Aborted (Transmit) TQ 3.4.2.2.2
55.1.2.2.2 Transmitter Parity Error (Transmit) TQ 3.4.2.2.2
5.5.1.22.3 Bus A Error (Transmit) TQ 3.4.2.2.2
5.5.1.2.2.4 Bus B Error (Transmit) TQ 3.4.2.2.2
55.1.2.2.5 Bus A Transmission Monitor Timéout (Transmit)

TQ 3.4.2.22
5.5.1.2.2.6 Bus B Transmission Monitor Timeout (Transmit)

TQ 3.4222
5.5.1.2.2.y BAT Timeout (Transmit) TQ 3.4.222
55.1.2.2.8 TPT Timeout (Transmit) TQ 3.4.2.2.2
5.5.2 Load/Report Configuration Command D 3.4.2,34.21
5.5.3 Test Message and Wrap Around Message Echo

D 3.4.3
5.5.4 Time Report TQ 3.4.2.3
5.5.5 Time Synchronization Report - N/A
55.5.1 Timé Synchronization Report - Master TQ 3.46
55.5.2 Time Synchronization Report - Slave TQ 346
5.5.5.3 Time Synchronization Report - New Master

TQ 3.4.6
5.6 Power-Up = NfA
5.6.1 LTPB BIU Initialization TQ 344
5.6.2 Entry into the Logical Ring TQ 3.14,5.1
5.6.2.1 Entry into the Logical Ring—No Messages Pending

D, TQ 3.14,3.4.1,5.1
56.2.2 Entry into the Logical Ring—Messages Pending

D, TQ 3.14,341,51
5.7 Response to Errors - 5.0 and following
5.7.1 Error Injection at the Physical Layer - N/A
57.1.1 Fiber Optic - N/A

FIGURE 1 - Verification Cross-Reference Index (Example) (Continued)
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Paragraph No. Method Reference
5.7.1.1.1 Sensitivity TQ, TE 3.2.2.1.3.2,
3.2.2.1.3.3,
3.22.1.34
57.1.1.2 Dynamic Range TE, TQ 3.2.2.1.3,3.2.2.1.3.1,
3:2:2.132;
3.2.2.1.8.3,
3.2.2(1.3.4
5.7.1.1.3 Signaling Rate TE 3.2.211.1.3
57114 Waveform TE 32.2.1.3.4
57115 Intertransmission Gap TE 3.2.2.1.1.4
5.7.1.1.6 Preamble D 3.2.1.2
5.7.11.17 Correct Decoding D 3.2.1.3,3.211.4
57.1.2 Electrical - N/A
5.7.1.2.1 Sensitivity TE 3.2.2.2.3.1
5.7.1.2.2 Signaling Rate TE 3.2.2.2.1.3
5.7.1.2.3 Waveform TE 3.2.2.23.1
5.7.1.2.4 Intertransmission Gap TE 3.2221.4
5.7.1.2.5 Preamble D 3.2.1.2
5.7.1.2.6 Common-Mode Rejection TQ 3.2.2.2.3.3
5.7.1.2.7 Noise Rejection TQ 3.2.2.23.3
57.1.2.8 Correct Decoding D 3.2.1.3,3.414
5.7.2 Frame Formats - N/A
5.7.2.1 General Frame Format'Errors - N/A
57.2.1.1 Incorrect Start Déelimiter D, TQ 3.21.2,5.1,5.3,5.8
5.7.2.1.2 Interrupted Messages D, TE,TQ 3.2.1.3,3.4.14,3.24,
3.3.3,5.1,5.3,5.8
5.7.2.1.3 Undefined Symbols Received D, TQ 3.2.14,5.1,5.3,5.8
572.1.4 Incorrect-Token Frame Check Sequence TQ 3.3.1.7, 5.3
5.7.2.1.5 Incorrect Message Frame Check Sequence
TQ 3.3.1.6,5.4
5.7.2.1.6 Incorrect End Delimiter D 3.2.1.2
5.7.2.1.7 Tllegal Source Address D 3.3.1.2
5.7.2.1.8 ITlegal Word Count TQ 3.1
5.7.2.19 Word Count Field Doesn't Match Actual Word Count
TQ 3.3.1.4,3.3.1.5,5.8
5.7.2.2 Claim Token Frame Format Errors - N/A
5.7.2.2.1 Claim Token Coding Error TE,D,TQ 3.24,33.1,5.2
5.7.2.2.2 Claim Token Data Error TE,D,TQ 3.24,33.1,52
5.7.2.3 Detection of Illegal Frame Type D, TQ 3.3.1,5.1
5.7.3 Station Management-Induced Errors - N/A
57.3.1 Incorrect Destination Addresses D 3.3.1.3,34.1
5.7.3.2 Tllegal Source Address D 3.3.1.2

FIGURE 1 - Verification Cross-Reference Index (Example) (Continued)
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SAE AS4290 Title Test SAE AS4074
Paragraph No. Method Reference
5.7.3.3 Illegal Word Count TQ 3.3.14,3.3.15
5.7.3.4 Word Count Doesn't Match Actual Word Count
TQ 3.3.1.4,3.3.1.5,5.8
5.7.3.5 Wrong MFES F@———3:3-1.6;5.8
5.74 Power-Up Induced Errors D, TQ 3.4,3.4/4, 3.4.5,
3.45.1
58 Synchronous Redundancy TE 3.2.3
5.8.1 Redundant Transmission TE 3.2.3
5.8.2 Redundant Reception TE 3.2.3
5.8.2.1 Bus A Active and Bus B Inactive TE 323
5.8.2.2 Bus B Active and Bus A Inactive TE 323
5.8.2.3 Bus A Active and Bus B Active TE 3.2.3
5.8.2.4 Bus A Active and Bus B Skewed TE 3.2.3
5.8.2.5 Bus B Active and Bus A Skewed TE 3.2.3
5.8.2.6 Bus A Active and Bus B WC Errors TE, TQ 3.2.3,313.1.4, 3.3.1.5,
5.8
5.8.2.7 Bus B Active and Bus A WC Errors TE, TQ 3.2.3,33.1.4, 3.3.1.5,
5.8
5.8.2.8 Bus A Active and Bus B-Coding Errors
TE, TQ 3.2.3,32.14,5.1,
5.3,5.8
5.8.2.9 Bus B Active and Bus A Coding Errors
TE, TQ 3.2.3,32.14,5.1,
: 5.3, 5.8
5.8.2.10 Bus A Active and Bus B MFCS Errors TE, TQ 3.2.3,3.3.1.6,5.3
5.8.2.11 Bus B.Active and Bus A MFCS Errors TE, TQ 3.2.3,33.1.6,5.3
Appendix A |[BIT"-ERROR RATE MEASUREMENT - N/A

Test Method Key: D = Demonstration
I = Inspection
TE = Engineering Test
TQ = Qualification Test

FIGURE 1 - Verification Cross-Reference Index (Example) (Continued)
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4.2 Quality Conformance Verification Methods:

To assure that the equipment meets the requirements of AS4074, the following verification methods
(including test categories) shall be used as identified by the vendor- and buyer-approved verification
cross-reference index.

4.2.1

422

423

4.2.31

424

4241

4242

Inspection Verification Method: An examination to determine conformance with

the specification with respect to materials, workmanship, design interchangeabil

marking, and@ppticatte drawings:

Review of Anglytical Data: A review of data developed on a theoretical or.empi
requirements|in which the conditions cannot be duplicated in a controlled situat
sufficient margins exist to permit analysis in lieu of testing on a cost effective bg
functional simulation tools at the application-specific integrated citcuit (ASIC) le
circuitry (sub{module or printed-wiring assembly (PWA) integration) level and P
an acceptabl¢ analytical method of validating the UUT to the fequirements of th
provided the fest vectors exercise and validate the functions exactly as outlined
paragraphs. |n addition, this method of verification will be applied when data dg
programs can be utilized on a similarity basis for current requirements

Demonstratio
attributes whi
characteristic
instrumentati

n Verification Method: A trial or display which established that the
ch are required for conformancéito safety, maintainability, and othg
S required by the applicable specification. Typically, demonstratio
DN

Demonstration: Labaratory demonstrations shall be conducted to
specified requirements under controlled laboratory conditions.

Laboratory
achieves th

Test Verification Method:, These methods refer to determination by technical m¢
meets the physical and/or functional requirements of the applicable specificatio
quantitative data by'the application of established scientific procedures, and inc
evaluation of thetdata to determine if the requirements have been met.

requirements of
ity, finishes,

fical basis to verify
on or where

sis. The use of
Vel, subassembly
(VA/module level is
s document,

in the applicable
veloped on earlier

equipment has the
br operating
S require simple

verify that the UUT

bans that a UUT
ns. A test obtains
udes the

Laboratory Test: Laboratory tests shall be performed on the UUT for verificati

on of design

criteria, developmental testing, assurance of safety-of-flight, and to demonstrate conformance

with the applicable specifications. Initial testing will be at the component level
testing, and then integration testing of the entire prime specification item. Test
a complete set of the functional components of the UUT installed in a manner
their final assembly.

Test Categories: Tests shall be conducted in six categories: Engineering Tes

, followed by UUT
stands will include
representative of

t and Evaluation,

Preliminary Qualification, Formal Qualification, Reliability/Maintainability, Operational Test, and

Acceptance Tests.
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4.2.4.2.1 Preliminary Qualification—Scan of Performance: Preliminary qualification testing shall be the
selective testing of performance early in the development of the equipment to achieve interim
acceptance for:

(1) Qualification to initiate flight test, or
(2) Discovery of potential problems prior to committing the design to a costly, complete

qualifi

42422 FormalQ
verificatio
qualificati

4.2.4.2.3 Built-In Te
and perfo
analysis g
laboratory
equipmen

42424 Acceptan
product n
environm
the delive

4.3 General Monita

In addition to th
throughout all t

(1) All transmis

cation.

h by laboratory test or simulation, ground test, flight test, or equipn
pbn performed in a laboratory at combined environmental condition

st: The capabilities of the UUT to provide the required‘built-in test
Fmance shall be verified by analysis using design datafor the UUT
nd predictions, predicted failure-rate data for themature UUT, ang
and vehicle installed test data, without using special fault-introdu
t.

ce Test—Production: Acceptance tests are performed on the UUT
eets certain minimum performance requirements, and are perforn]
bnt. The test may leave the production environment to serve as a
ry or UUT installation point.

ring Requirements:

e specific tests that.follow, certain UUT parameters must be contir
psts. These parameters are:

sions

(
(
(
(

) First frame préceded by preamble only

a) Intertrapsmission-gap time within range
b
c) No gap”‘-t;‘etween frames

ratification—=Fut-Performance—Quatificatiormctoded i thisparagnaph includes

hent formal

S

D.

modes, functions,
, failure mode
accrued

Ling test

fo assure that the
ed in a production
Cceptance tests at

uously monitored

d) Last frahmeisatoken

(2) All Frame Formats

a) Correct
b) Correct
c¢) Contigu
d) Correct

(
(
(
(

start delimiter
end delimiter
ous symbols
coding

(3) Token frame

(a) Correct
(b) Correct

frame control
TFCS (Token Frame Check Sequence)
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4.3 (Continued):

(4) Claim token frame

(a) Correct frame control
(b) Correct source address
(c) Correct fill word value (4884 4¢)

(5) Message frame

) Correctframe-control

) Source pddress within range

) Word count within range

) Numbef of information words equal to word count
) Correct|MFCS (message frame check sequence)

The UUT shall have failed the test if at any time during the test afny 'of these parameters fail to meet
the requirements of AS4074.

4.4 Order of Tests:
Unless otherwige stated, tests described herein may:be performed in any order, gombined with one
another or compined with other tests of a subsystem or equipment in which the BJU may be
embedded.

4.5 Completion of Tests:
Following completion of tests in any'section herein, unless otherwise specified, the test interface
shall transmit g station management command to the UUT commanding a complg¢te reset and BIT.
This will reset the UUT interfaces to known states for the tests following.

5. DETAILED REQUIREMENTS:

5.1 Physical Requifements:

5.1.1 Fiber Optic: Each BIU shall have one or two receiver and transmitter ports depending on
redundancy required. Each port shall be tested.

5.1.1.1 Short-Circuit:

a. PURPOSE: This test will check that any electrical signals (if present) provided by the UUT
(e.g., power-on control) at the input or output port are short-circuit protected.

b. TEST METHOD: The UUT shall be caused to continuously transmit preamble. A short-
circuit shall be applied between the electrical signal and ground for 10 seconds.

c. PASS CRITERIA: No damage or degradation in performance shall be caused to the UUT.
The transmission may halt while the short-circuit is present but must return when the short-
circuit is removed.
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5.1.1.2 Transmitter Characteristics: All characteristics shall be measured at the end of a 10 m length of
the specified fiber connected to the Transmitter Output Port, after cladding-mode stripping and
mode scrambling.

NOTE: The attenuation of the extra connector introduced by this measurement technique (i.e.,
the fiber-to-test-equipment connector) must be taken into account to give the real power
levels.

5.1.1.2.1 Output Power:

a. PURH
b. TEST

The optical spectrum of the signal shall be measured.

The s
peak

c. PASS
range
thera

5.1.1.2.2 Residual
requir

b. TEST

minim

follow

c. PASS

W2 +

5.1.1.2.3 Leakage

5.1.1.2.3.1 End of ]

OSE: This test will check that the UUT can transmit a signal with

pectral range, measured as above, between the -3-dB power point
vavelength of the optical “pulse” (logic “high”) shallbe measured.

CRITERIA: The maximum output power shall*lie between W1 ang
shall be less than BW. The optical powerzoutput over the spectra
nge Ty, dBm.

ements.

ng a high to low transition.

CRITERIA: The pptical power output over the spectral range, W1
BW/2 shall beiless than T, dBm.

Power:

ransmission:

he required power.

METHOD: The UUT shall be caused to continuously transimit’preamble.

5 either side of the

W2. The spectral
range shall be in

Power: a.PURPOSE: This test will'check that the UUT can meet the residual power

METHOD: The UUT shallbe caused to continuously transmit preamble. The
um residual power of the-optical “space” (logic “low”) shall be measured after 1/3 T,

-BW/2 to

a. PURPOSE: This test will check that the transmitter leakage power reaches the correct
level after a transmission.

b. TEST METHOD: The UUT shall be commanded to transmit a message. Measurement
of the output power shall be made at 2 * TPT, after the expected end of the message.

c. PASS CRITERIA: The output power measured shall be less than T, dBm.
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5.1.1.2.3.2 Power Cycling: a.PURPOSE: This test will check that the transmitter leakage power
remains below the required level during power-up/power-down.

shal

C.

| be monitored throughout.

5.1.1.2.4 Signaling Rate:

5.1.1.2.5 Waveform:

51.1.2.6

a. TEST
The a
avera

b. PASS

a. PURH

b. TEST
times

schenmpe employed. The transitions for each pulsewidth shall be observe

The ri
meas

METHOD: The UUT shall be caused to continuously transmit-pr:

verage signaling rate shall be measured over a period of 1 _hodur.
he signaling rate shall be measured ten times over a perigd’of 1 s

CRITERIA: The average signaling for each part of.the test shall

OSE: This test will determine the output waveform characteristicy

METHOD: The UUT shall be commanded to transmit a signal cor

se and fall time for each pulsewidth between the 10% and 90% po
ired. The mid-amplitude crossing deviations from the ideal crossi
ired from the previous ideal crossing point, shall be measured for
hdershoot, overshoot and ringing for each pulsewidth shall be mea

CRITERIA: There shall be no reversal of the signal during transiti
% to 90% points< The mid-amplitude crossings shall deviate by n
he ideal. The:waveform distortion from undershoot, overshoot ang
an Ty

mission Gap:

TEST METHOD: The power to the UUT shall be cycled five times. The output power

PASS CRITERIA: The optical output power shall not rise above T, dBm.

mble.

uring which, the
cond.

e Rg Mbaud.

of the UUT.

taining all nominal

between transitions (T,,, 2T, 3T, AT, etc.) as appropriate for the encoding

d for reversals.
ints shall be

ng point, as
each pulsewidth.
sured.

bn period between
p more than T q
| ringing shall be

Yo ol L1l

IT is within limits.

Tloie—i 4 +H s dlo ot Ll HIE : : £ Ll
VoL, TTo tColU WIIT VCTITy Ulat UiT TTITTrirdarisitiiosiVIT yap Ul uic UuU

The maximum intertransmission gap time can also be thought of as the maximum station
response time.

meas

The u
c. PASS

the 10

from t

less tf
Intertrans
a. PURF
b.

TEST METHOD: This test shall be conducted in two parts. First, the UUT shall be

initialized and active on the bus but will not have any data messages to send. The test
equipment shall pass a valid token addressed to the UUT and the time required for the UUT
to respond with a token pass shall be measured. The time measurement shall be
performed as close as possible to the UUT's physical media inputs and outputs, so as to
minimize uncertainty relative to signal propagation delay. Secondly, the UUT shall be
loaded with a maximum-length message for transmission prior to the arrival of the token.
The test equipment shall then pass a valid token addressed to the UUT and the time

requir

ed for the UUT to respond with a token pass shall be measured.
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5.1.1.2.6 (Continued):

c. PASS CRITERIA: The intertransmission gap measured in both parts of this test shall be
between S;iq and Tg; ns.

5.1.1.2.7 Preamble Size:

a.

b.

C.

5.1.1.2.8 Data Stre

a.

5.1.1.2.9 Data Stre

a.

PURPOSE: This test will check that the preamble strap option is functional.

TEST METHOD: The test equipment shall pass the UUT a number of tokens. For each

value [of the strap option, the length of the preamble shall be measured.

TEST

PURF

maxinhum length transmission to be sent.

TEST
comm
shall

PASS
to the

not eXpire and terminate the transmission.

PURF

defeclive transmitter to jam the bus.

TEST

PASS
strearn
to be

Aming Timeout—Maximum Length Transmission:

anded to send 100 messages of 4096 words each, at priority 0. T

aming Timeout—Defective/Transmitter:

ning timer terminates the transmission after T4g, and does not allow
sentiuntil the UUT transmitter has been given a positive clear sign

CRITERIA: The length of the preamble shall be P, bit timesif.fen

gth.

OSE: This test will check that the data streaming-timer of the UUT allows a

METHOD: The UUT's THT shall be set to maximum (65535 ms) and the UUT

ass tokens to the UUT.

he test equipment

CRITERIA: Test equipment shall verify that the UUT responds by sending messages
end of its allowed THT, and then appends the token. The data streaming timer shall

OSE: This test will’check that the data streaming timer of the UU]

METHOD;~The UUT shall be commanded to send continuous pr¢

CRITERIA: Test equipment shall monitor the transmission to veri

[ does not allow a

amble.

fy that the data
further messages
bl. The UUT shall

=

recor

n 4 4Ll £ Ll al pu |
Uiat i 1auit 1riau OLLuircu.

5.1.1.2.10 Redundancy Synchronization:

a.

PURPOSE: This test shall verify the correct transmission on redundant media. This testis
required when redundant media is specified.

TEST METHOD: The test equipment shall pass a Token to the UUT. The response of the
UUT shall be monitored at both transmitter ports.

PASS CRITERIA: There shall be a skew between the two signals of less than T,,.
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5.1.1.2.11 Correct Encoding:

a. PURPOSE: This test will check that correct encoding is employed by the Transmitter
Encoder.

b. TEST METHOD: The UUT shall be caused to transmit every valid symbol identified in the
respective slash sheet, preceded and followed by every different valid symbol which forms
a valid sequence as part of a series of messages. The UUT transmissions shall be

monit

red to ensure the caorrect waveform is produced

c. PASS

5.1.1.3 Receiver C

with a specific known input signal. This signal shall be measured ata point of

of a ten me
cladding m¢
signal injec
any networ

CRITERIA: The UUT shall produce the correct encoded signals:
naracteristics: All characteristics shall be measured by menitoring

er length of the specified fiber, connected to the Regeiver Input P
pde stripping and mode scrambling (Reference DOD-STD-1678 ar
ed shall be any signal conforming to the Transmitter Characteristi
x conforming to the Media Characteristics uhless otherwise specifi

Known
Light Source

R ?:l ]
e—tomL—»

uUuT Test

Equipment
7]
Point of

Injection

UUT operation
njection at the end
prt (Figure 2), after
d EIA-455). The
Cs as affected by
ed.

FIGURE 2 - BIU Receiver Characteristics Measurement

5.1.1.3.1 Signaling

Rate:

a. PURPOSE: This test shall check that the UUT can meet the signaling rate requirement.

b. TEST METHOD: The test equipment shall transmit a valid message to the UUT using a
clock at the maximum Rg Mbaud. After a time equal to the minimum intertransmission gap,
Sitg ns, the test equipment shall transmit another valid message to the UUT using a clock at

the mi

c. PASS

inimum Ry Mbaud.

CRITERIA: The UUT shall correctly receive both messages.
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5.1.1.3.2

5.1.1.3.3

51134

5.1.1.3.5

Minimum

a.

Valid Preamble Size:

valid preamble length.

PURPOSE: This test shall verify that the receiver will function correctly with the minimum

TEST METHOD: The test equipment shall transmit a valid maximum-length message to

the UUT at a power level Ry, - Rigr dBm. After a time equal to the minimum
intertransmission gap, Sitg ns, the test equipment shall transmit a valid minimum-length

message to the UUT with a preamble length equal to Pt hit times at the power level Rpm
dBm.

c. PASS|CRITERIA: The UUT shall correctly receive both messages:

Optical Wavelength:

a. PURHAOSE: This test shall check the wavelength dependency of the UUT.

b. TEST|METHOD: The test equipment shall use two:transmitters, one haying a center
wavelength of W1 and the other W2, each with a spectral bandwidth offw nm providing a
maxinpum peak output power of Rpm dBm andwith a transmitter residual power of Tpr.
The tgst equipment shall transmit a valid message to the UUT with the WUT's address
using ja wavelength of W1 nm. After a time equal to the minimum intertfansmission gap,
Sitg g the test equipment shall transmit a valid message to the UUT with the UUT's
addreps using a wavelength of W2:{am.

c. PASS|CRITERIA: The UUT shall correctly receive the message in each case.

Maximum Optical Power Input:

a. PURHAOSE: This test-shall check the saturation of the UUT's receiver.

b. TEST|METHOD3 The test equipment shall transmit a valid maximum-lepgth message to
the UUT using“a transmitter with a spectral bandwidth of BW nm at a maximum peak output
power of Bgs’dBm and with a transmitter residual power of T,,. After a 1| second delay, the
test equipment shall transmit a valid minimum-length message at a powgr level of Ry,
dBm.

c. PASS CRITERIA: The UUT shall correctly receive the second message.

Operating Range:

a.

PURPOSE: This test shall prove the operating range of the UUT's receiver.

b.

TEST METHOD: The test equipment shall transmit a valid minimum-length message to the
UUT at a power level of L dBm. The value of L shall start at Ry, + Ry, at the test repeated
with L being decremented in one decibel steps until L = R,,. These repetitions shall be at
1 second intervals.

PASS CRITERIA: The UUT shall correctly receive all messages.
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5.1.1.3.6

5.1.1.3.7

5.1.1.3.8

5.1.1.3.9

Intertransmission Dynamic Range:

a.

C.
Minimum [Optical Power Input:

a.

b.

C.

Optical Waveform:

a.

b.

Maximum Bit=Error Rate:

a.

PURPOSE: This test shall prove the intertransmission dynamic range capability of the
UUT's receiver.

TEST METHOD: The test equipment shall transmit a valid maximum-length message to
the UUT at a power level of H dBm. After a time equal to the minimum intertransmission
gap, Sitg ns, the test equipment shall transmit a valid minimum-length message to the UUT
at a power level of L dBm. The values of H and L shall always satisfy the relationship L = H
— Rigr- The value of H shall start at R;,, + R, and the test repeated with H being
decrefnented in one decibel steps until H = R, + Rigr. These repetitionts shall be at 1
second intervals.

PASS|CRITERIA: The UUT shall correctly receive all messages:

PURHOSE: This test shall check the sensitivity of thedUUT.

TEST|IMETHOD: The test equipment shall transmit-a valid minimum-length message to the
UUT dsing a transmitter with a spectral bandwidth of BW nm providing 8 maximum peak
output power of R, dBm and with the a transmitter residual power of Tf,.

PASS|CRITERIA: The UUT shall correctly receive the message.

TEST|METHOD: The test equipment shall transmit a sequence of ten concatenated valid
minimum-length messages.to the UUT at a power level of R,,, dBm. The messages shall
include random, changing bit patterns including all ones and all zeros. The waveform
presefted to the receiver shall be characterized by a combined over/under shoot of R, ¢ %,
a riseftime of R, ns;-a fall time of R¢ ns, and a pulsewidth distortion of R4 ns.

PASS|CRITERIA: The UUT shall correctly receive the message.

PURPOSE: This test shall check that the UUT meets the specified bit-error rate
performance. Because the receiver output cannot be directly monitored, this test will
measure a message-error rate and extrapolate the bit-error rate from that. Because of the
uncertainties involved, a confidence interval will be established on both sides of the
required error rate. This is directly based on the methods used in MIL-STD-1553B. For
purposes of this test, all errors are assumed to be attributable to the receiver.
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5.1.1.3.9 (Continued):

b

5.1.1.3.10 Correct Decoding:

C.
5.1.2 Electrical:

5.1.2.1 Short-Circujt:

a.

. TEST METHOD: The test equipment shall transmit a series of valid eight-word messages

(200 bits total) to the UUT. The messages shall contain random, changing bit patterns. The
following signal parameters shall be fixed at their worst-case values: intertransmission gap
of Sitg ns; preamble size of Sp bit times, and a waveform characterized by the worst-case
limits specified in 5.1.1.3.8. The following signal parameters shall be varied at different
times during the test: signaling rate Rq; nominal bit time T; and optical wavelength W. The
optical power level shall be varied throughout the operating range, from Ry, to Ry + Roy

The rmmmmﬁwst a high power
and thjen a low power, with a power difference of the intertransmission-dynamic range Riq;,

asin $.1.1.3.6.

PASS|CRITERIA: The test shall be run continuously until, fora particulaf number of errors,
the nymber of messages sent exceeds the required numberfor passage of the test or is
less than the required number for failure of the test. Refefence Figure 3.

PURHOSE: This test shall check the receive:decoder of the UUT.

TEST|IMETHOD: The test equipment shall;transmit a series of messaggs to the UUT
containing every valid symbol preceded-and followed by every valid symbol that forms a
valid gequence. The UUT shall be monitored to determine correct interpretation of all
symbols.

PASS|CRITERIA: The UUT shall correctly interpret all symbols.

PURPQSE: This-test will check that any electrical signals provided by thg UUT (e.g.,
transmifter oUtput(s) and receiver input(s), control or power) at the input of output port are
short-cifcuitprotected.

TEST METHOD: The UUT shall be caused to continuously transmit preamble. A short-
circuit shall be applied between the electrical signal and ground for 10 seconds.

PASS CRITERIA: No damage or degradation in performance shall be caused to the UUT.
The transmission may halt while the short-circuit is present but must return when the short-
circuit is removed.
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Number of Messages Sent (in Number of Messages Sent (in
multiples of R, x 200) multiples of R, x 200)
Number of Number of
Errors Errors
Fail (equal or | Pass (equal or Fail (equal or | Pass (equal or
less) more) less) more)
0 NA 4.40 26 14.54 37.46
1 NA 640 27 15-31 38.68
2 NA 8.14 28 16.10 39.90
3 NA 9.76 29 16.89 41.11
4 NA 1131 30 17,69 42.31
5 NA 12.79 31 18.48 43.52
6 1.87 14.09 32 19.28 44.72
7 2.35 15.35 33 20.19 4591
8 2.86 16.60 34 20.89 47.11
9 3.39 17.82 35 21.70 48.30
10 3.94 19.03 36 22.51 49.49
11 4.51 20.22 37 23.32 50.68
12 5.10 21.39 38 24.14 51.86
13 5.70 22.56 39 24.96 53.04
14 6.32 23.72 40 25.78 54.22
15 6.94 24.86 41 26.60 55.40
16 7.57 26.00 42 27.43 56.57
17 8.21 27.13 43 28.26 57.74
18 8.87 28.25 44 29.09 5891
19 9.52 29.37 45 29.92 60.08
20 10.19 30.48 46 30.75 61.25
21 10.86 31.59 47 31.59 62.41
22 11:54 32.69 48 32.42 63.58
23 12.22 33.78 49 33.26 64.74
24 12.99 35.01 50 34.10 65.90
25 13.76 36.24 NA = Not Applicable

FIGURE 3 - Maximum Bit-Error Rate Test Criteria
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5.1.2.2 Transmitter (ELTX) Characteristic:

5.1.2.2.1 ELTX Output Voltage Level:

a. PURPOSE: This test checks that the ELTX meets the specified output voltage level.

b. TEST METHOD: The UUT ELTX output port, shall be connected with the test circuitry per
Figure 4. The UUT shall be caused to transmit maximum length messages or continuous
preambles only The peak-to-peak output voltage shall be measured from center

condyctor-to-shield.

c. PASS|CRITERIA: An output voltage level in the range 2T,, V., measufed center
condyctor-to-shield shall be produced.

TRANSMITTER "—GiZ-OHM CABLE G— Tiz-OHM
UNDER TEST LOAD

o
MEASUREMENT POINT

OR
SURGE VOLTAGE/SHORT
CIRCUIT-APPLICATION POINT

FIGURE 4 - Output/Surge Voltage and Short-Circuit Test Setup

51.2.2.2 ELTX Oullput Impedance:
a. PURPOSE: This test checks that the ELTX meets the specified output impedance level.

b. TEST METHOD: The output impedance of the transmitter shall be measured over the
frequency range of W1 MHz to W2 MHz.

c. PASS CRITERIA: An output impedance in the range T;, Ohms over the frequency range
shall be measured.
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5.1.2.2.3 ELTX Peak Residual Output Voltage Level:

5.1.2.2.3.1 End of Transmission:

a. PURPOSE: This test checks that the ELTX meets the specified peak residual output
voltage level when the ELTX completes a transmission.

b. TEST METHOD: The UUT ELTX output port shall be connected with test circuitry per

Fig

peak-to-peak

outgut voltage shall be measured from center conductor-to-shield at 2[* TPT after
expéected end of message.

c. PASS CRITERIA: The UUT shall produce an output voltage lgvel of 2T, V, , maximum

megsured center conductor-to-shield at the specified time,

5.1.2.2.3.2 Power

ycling:

a. PURPOSE: This test checks that the ELTX meets'the specified peak fesidual output

volt

b. TES
sha

5.1.2.2.4 ELTX Oufput Waveform:

a. PURHA
requir,
b. TEST

Figure
betwe
meas

ements.

ge level during power-up/power-down.

T METHOD: The power to the UUT shall be cycled five times. The output voltage
| be monitored throughout.

S CRITERIA: The UUT shall produce an output voltage level of 2], V,_, maximum,
sured center conductor-to-shield during the test.

OSE: These tests.check that the ELTX meets the specified outpuft waveform

METHOD:<{The UUT ELTX output port shall be connected with tegt circuitry per

4. TherUUT shall be caused to transmit a message containing all nominal times
en transitions (e.g., Ty, ns, 2T, ns, 3T, ns). The output waveform shall be observed
Lring rise and fall times (10 to 90% and 90 to 10%), reversal of signal during the 10 to

90% and 9010 10% transition periods, mid-ampiitude crossing deviation from the ideal
point as measured from the previous ideal point for each pulsewidth, undershoot/overshoot
and ringing for each pulsewidth and bit time for the T, ns, 2T, ns, 3T, ns pulses.

c. PASS CRITERIA: The UUT shall produce a waveform conforming to the following
specifications:

Rise time
Fall time
Signal reversal

Undershoot, overshoot, ringing

Bit time

T, ns

Tf ns

None

Tous % combined
Tio NS
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5.1.2.2.5

5.1.2.2.6

5.1.2.2.7

51.2.2.8

ELTX Data Streaming Timeout:

PURPOSE: This test checks that the ELTX operates as specified under a data streaming

(fault) condition.
T4s Ms and a fault

rate shall be
er a period of 1

nsmission gap

lime between the
measured.

a.
condition.

b. TEST METHOD: The UUT shall be caused to transmit 100 messages of 4096 words.
Timeout and fault indicator shall be monitored. The UUT shall then be caused to attempt a
continuous data transmission. Transmitter timeout and setting of a fault condition shall
again be monitored.

c. PASS : -

For the second test a timeout shall occur, and transmission cease, after
condifion set.

ELTX Sighaling Rate:

a. PURHOSE: This test checks the correct speed of operation of the ELTX.

b. TEST|METHOD: The UUT shall be caused to continuously transmit maximum length
messages containing the maximum transition frequéency. The signaling
measyired over a period of 1 hour with measuremments taken ten times o
second.

c. PASS|CRITERIA: The UUT shall produse’a signaling rate of Rg¢ Mbaud

Intertransmission Gap:

a. PURHAOSE: This test checks that the ELTX meets the minimum intertra
requirements.

b. TEST|[METHOD: Thetest equipment shall pass the UUT a token. The
last bit of the token ‘and the first bit of the transmitted preamble shall be

c. PASS|CRITERIA® The intertransmission gap shall be Sjtg ns minimum.

Preamble| Size:

a. PUR'- OSE Thlb tcot bhcu'r\a thdt thc plUdlIIb:U Dtldp UptiUII ;D ful IbtiUIl

b. TEST METHOD: The test equipment shall pass the UUT a number of tokens. For each
value of the strap option, the length of the preamble shall be measured.

c. PASS CRITERIA: The length of the preamble shall be P, bit times in length.
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5.1.2.2.9 Electrical

Media Surge Voltage:

a. PURPOSE: This test checks that the ELTX will operate following application of a surge
voltage on its output lines.

s, VD

C across the output lines for a period of Sy ms.

Repeat ten times.

TEST METHOD: With the UUT ELTX port connected per Figure 4, apply a surge voltage of

Repe;lat the tests of 5.1.2.2.1,5.1.2.2.2,5.1.2.2.3, and 5.1.2.2.4.

PASS
refere

5.1.2.2.10 Electrical

a. PURH
prope
redun
medig
syster

TEST,

shown in Figure 4. All UUT receiver ports shall be connected to the test

showr
atims
receiv
transn

Next,
time)
meas

PASS
the ps

CRITERIA: The pass criteria shall be the same as for the test pa
hced.

Isolation—Redundant Ports:

OSE: This test checks whether the redundant perts (if present) of
F electrical isolation from one another. Thisdest is required when g
Hant media are specified. While AS4074 does not require the use
, many systems will specify dual, triple ‘or quadruple redundancy fi
n availability.

METHOD: All UUT transmitter-ports shall be connected to the teg

in Figure 5. The test shall\be conducted in two parts. First, each
) shall continuously transmit preambles. There shall be no signal
ers. The voltage levels'shall be measured at the active transmitte)
hitter port(s) and the receiver ports.

the test equipment shall send continuous preambles to each recei
t a voltagelevel of R, V., with all transmitters idle. The voltag
ired at the/active and passive receiver ports and at the transmitter,

CRITERIA: The ratio in dB between the peak-to-peak voltage on
aksto-peak voltages on each of the inactive ports shall be greater

agraphs

the UUT have the
ne or more

of redundant

Dr increased

t equipment as
equipment as
transmitter (one at
transmitted to the
I port, the passive

er port (one at a
levels shall be
ports.

the active port and
han or equal to 45

dB (suggested value), for each port tested.
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SIGNAL Riz-OHM * RECEIVER

GENERATOR ATTENUATOR UNDER TEST

5.1.2.2.11 Redunda

a. PURH
requir
b. TEST
UUT 4

c. PASS

5.1.2.2.12 Correct E

a. PURHR
Encod

b. TEST
slash
part o

o o

MEASUREMENT POINT
OR
SURGE VOLTAGE
APPLICATION PQOINT

FIGURE 5 - Maximum Input Level/Surge Veltage Test Setup

ncy Synchronization:

OSE: This test checks for correct transmission on the redundant
ed when redundant media is specified.

METHOD: The test equipmentshall pass a token to the UUT. TH

CRITERIA: A skew of less than T, between the two signals shal

hcoding:

OSE: This test.will check that correct coding is employed by the ]
er.

METHOD: The UUT shall to transmit every valid symbol identifie
sheet{preceded and followed by every valid symbol which forms a
[ a'series of messages. The UUT transmission shall be monitored

hall be monitored on both regeiver ports and the results compared.

bus. The test is

e response to the

be measured.

ransmitter

i in the respective
valid sequence as
to ensure the

correct waveform Is produced.

c. PASS

CRITERIA: The UUT shall produce the correct encoded signals.

5.1.2.3 Electrical Receiver (ELRX) Characteristics: All characteristics shall be measured by monitoring
UUT operation with a specific known input signal. This signal shall be measured at a point of
injection as shown on the applicable Figures 4 through 7. The signal injected shall be any signal
conforming to the Transmitter Characteristics as affected by any network conforming to the
Media Characteristics unless otherwise specified.
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SIGNAL | | Riz-OHM ‘6 |Riz-OHM CABLE |——e—| RECEIVER
GENERATOR ATTENUATOR T UNDER TEST

|

e o
MEASUREMENT POINT

FIGURE 6 - Minimum Input Level Test Setup

Riz-OHM —w Riz-OHM CABLE)—— RECEIVER
SlGMA i COUPLER UNDER TEST

GENERATOR ATTENUATOR

COMMON-MODE T
VOLTAGE OR
NOISE GENERATOR

FIGURE 7 -.Common-Mode/Noise Rejection Test Setup

5.1.2.3.1 ELRX Signaling Rate:
a. PURHOSE: Thisctest shall check that the UUT can meet the signaling rate requirement.

b. TEST|METHOD: The test equipment shall transmit a valid message to the UUT using a
clock gt the-maximum Rg Mbaud. After a time equal to the minimum intertransmission gap,
Sitg Ns. the test equipment shall transmit another valid message to the UUT using a clock at
the minimum Rg Mbaud.

c. PASS CRITERIA: The UUT shall correctly receive both messages.
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51.23.2

5.1.2.3.3

51234

5.1.2.3.5

5.1.2.3.6

ELRX Min

imum Valid Preamble Size:

a. PURPOSE: This test shall verify that the receiver will function correctly with the minimum

valid p

reamble length.

b. TEST METHOD: The test equipment shall transmit a valid maximum-length message to
the UUT at a voltage level R, V. After a time equal to the minimum intertransmission gap,
Sitg ns, the test equipment shall transmit a valid minimum-length message to the UUT with

a prea

mble length equal to S, bit times at the voltage level R, V.

c. PASS

ELRX Maximum Input Voltage:

a. PURH
b. TEST

the UUT at a voltage level of R, V.

c. PASS

ELRX Dyphamic Range:

a. PURH
b. TEST

the UUT at a voltage level of Ry,\V. After a time equal to the minimum i

gap,

at a vpltage level of R, V.

c. PASS

ELRX Mir
a. PURH
b. TEST

CRITERIA: The UUT shall correctly receive both messages.

OSE: This test shall check the maximum input voltage)of the UUT

METHOD: The test equipment shall transmit a valid maximum-le

CRITERIA: The UUT shall correctly receive the message.

OSE: This test shall prove the dynamic range capability of the UU

METHOD: The test equipmént shall transmit a valid maximum-le

itg NS, the test equipment shall transmit a valid minimum-length m

CRITERIA: The UUT shall correctly receive both messages.

imum Inp0t Voltage:

OSE:, This test shall check the sensitivity of the UUT.

's receiver.

ngth message to

T's receiver.

ngth message to
ntertransmission
bssage to the UUT

METHOD: The test equipment shall transmit a valid minimum-length message to the

UUT at a voltage Tevel of Ry, V.

c. PASS

ELRX Ele

CRITERIA: The UUT shall correctly receive the message.

ctrical Waveform:

a. PURPOSE: This test shall verify the ability of the UUT's receiver to operate correctly with
waveforms at the allowable limits of combined over/undershoot, maximum rise/fall time and
maximum pulsewidth distortion.
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5.1.2.3.6 (Continued):

b. TEST METHOD: The test equipment shall transmit a sequence of ten concatenated valid
minimum-length messages to the UUT at a voltage level of Ry, V. The messages shall
include random, changing bit patterns including all ones and all zeros. The waveform
presented to the receiver shall be characterized by a combined over/undershoot of R, %,
arise time of R, ns, a fall time of R¢ns, and a pulsewidth distortion of Ry, ns.

c. PASS CRITERIA: The UUT shall correctly receive the message.

5.1.2.3.7 ELRXInp
a.

b.

5.1.2.3.8 ELRXCo

a.

C.

5.1.2.3.9 ELRXSu

a.

PURF

TEST,
stand

wavefﬁrm having an amplitude from 1.0 to 2.0 V,,s over the frequency 1

W2 M

PASS
for Rij

PURRF
mode

TEST

equip
Rym M
meas

PASS

PURH

ut Impedance:

OSE: This test shall verify the input impedance of the receivef inf

METHOD: The test equipment shall measure the input impedand

Z.

CRITERIA: The input impedance measured-shall be within the sy
Ohms.

mmon-Mode Rejection:

OSE: This test shall verify thatthe UUT's receiver achieves a sat
rejection ratio.

METHOD: The test equipment shall be configured as illustrated in
ment shall transmit atvalid maximum-length message to the UUT &
. A common-mode)voltage of | Remr * Rvo| V shall be applied. TH
bred from each 'signal line to signal ground.

CRITERIAZ-The UUT shall correctly receive the message.

'ge Voltage:

ut port of the UUT.
e of the UUT in a

alone configuration, with the power on and with the-power off, using a sinusoidal

ange W1 MHz to

ecified tolerance

sfactory common-

Figure 7. The test
t a voltage level of
e voltage shall be

OSE: This test shall verify that the UUT is undamaged by application of a surge

voltag

e to the receiver input port.

TEST METHOD: The test equipment shall be configured as illustrated in Figure 6. A

voltage of S, V shall be applied to the receiver input for a period of time equal to Sy ms.
This shall be repeated ten times. The test described in 5.1.2.3.5, ELRX Minimum Input
Voltage Test shall then be performed.

PASS CRITERIA: The UUT shall successfully pass the minimum input voltage test.
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5.1.2.3.10 ELRX Maximum Bit-Error Rate:

a. PURPOSE: This test shall check that the UUT meets the specified bit-error rate
performance. Because the receiver output cannot be directly monitored, this test will
measure a message-error rate and extrapolate the bit-error rate from that. Because of the
uncertainties involved, a confidence interval will be established on both sides of the
required error rate. This is directly based on the methods used in MIL-STD-1553B. For
purposes of this test, all errors are assumed to be attributable to the receiver.

b. TEST
(200 1
follow,
of Sitg

limits ppecified in 5.1.2.3.6. The following signal parameters-shall be va
times [during the test: signaling rate Rq; and nominal bit time T,. The vo
throughout the operating range, from R, to Rgg~The receiver shall be frequently

varied

presenpted with message sequences of first a high voltage and then a lo
voltage difference of the dynamic range Ry,, as ir<6:1.2.3.4.

c. PASS
the nd

less than the required number for failure of the test. Reference Figure 3.

5.1.2.3.11 ELRX Cofrect Decoding:

a. PURH

b. TEST
conta
valid §
symb

c. PASS

5.2 Frame Formatq:

mber of messages sent exceeds therequired number for passage

OSE: This test shall chegk the receive decoder of the UUT.

METHOD: The testiequipment shall transmit a series of messagq
ning every valid-symbol preceded and followed by every valid synj
equence. The UUT shall be monitored to determine correct interf
DIS.

CRITERIA: The UUT shall correctly interpret all symbols.

METHOD: The test equipment shall transmit a series of valid eight-word messages
its total) to the UUT. The messages shall contain random, chahging bit patterns. The
ng signal parameters shall be fixed at their worst-case valués:“intg¢rtransmission gap
ns; preamble size of Sp bit times, and a waveform characterized by the worst-case

ied at different
tage level shall be

v voltage, with a

CRITERIA: The test shall be run continuously until, for a particulaf number of errors,

of the test or is

s to the UUT
bol that forms a
retation of all

In this and subsequent sections, the test equipment may require access to the Host (or User)
interface of the UUT, in order to place the UUT in certain modes or monitor the UUT status from the
Host perspective. Figure 8 illustrates the fact that the test equipment will require separate
connections to the LTPB and the Host interfaces of the UUT.
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5.2.1

5211

TEST EQUIPMENT

LTPB HOST (USER)
INTERFACE INTERFACE

UNIT UNDER
TEST (UUT)

FIGURE 8 - Test Equipmentinterfaces to UUT

Frame Formats (Transmit): This section shall verify that the UUT exhibits correft operation of
protocol data|unit transmission.

Start Delimiter (Transmit):
a. PURPJQSE: This test shall verify that the UUT transmits a correct Start Deglimiter.

b. TEST METHOD: The testshall be the transmittal by the UUT of a Start Delimiter appended
to the beginning of a message frame.

c. PASS (RITERIA™The UUT shall transmit a start delimiter followed by a message frame.

5.2.1.2 Frame Control{Iransmit): This section shall verify that the UUT exhibits corrgct transmission of

frame contrpl-subfields.

5.2.1.2.1 Frame Type (Transmit):

a. PURPOSE: This test shall verify that the UUT correctly transmits the Frame Type subfield.

b. TEST METHOD: The test sequence shall consist of the four subtests. The UUT will
transmit four frames (token, claim token, station management message, data message),
each with a unique valid frame type.

c. PASS CRITERIA: The UUT shall correctly transmit each of the three frames and the
respective frame types.
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5.2.1.2.2 Priority (Transmit):

a. PURPOSE: This test shall verify that the UUT correctly transmits the priority subfield.

b. TEST METHOD: The test sequence shall consist of requests to the UUT to transmit a
message frame to each of the four priority levels.

c. PASS CRITERIA: The UUT shall correctly transmit the correct priority code in the priority
subfield of each of the messages transmitted, and the messages shall be transmitted in the

corregtpriefity-erder

5.2.1.2.3 Station M

a. PURH
b. TEST
multip
c. PASS
each

5.2.1.3 Source Add

a. PURPO
the sou
b. TESTM
sequen
determi

change

c. PASS(C
address

5.2.1.4 Destination
a. PURPQO

Anagement Code (Transmit):
OSE: This test shall verify that the UUT correctly transmits the SN

METHOD: The test sequence shall consist of the tfansmission by
le frames, each frame transmitting a unique valid"SMC code.

CRITERIA: The UUT shall correctly transmit.the SMC code in the
bf the respective frames transmitted.

ress (Transmit):

SE: This test shall verify that the ' JUT correctly transmits Physical
ce address field.

ETHOD: The test sequence shall consist of the transmittal by the
ce of message frames covering each of the possible source addre
ned by the station physical address strap. The station physical ad
i and unique for.each of the message frames transmitted.

RITERIA: All'source addresses sent by the UUT shall match the
as set forthe respective message frame.

Address (Transmit):

SE: This test shall verify that the UUT correctly transmits the req

/IC subfield.
the UUT of

b SMC subfield in

Station Address in

UUT of a
5s field values as
dress strap will be

physical station

ested destination

address in the destination address field.

b. TEST METHOD: The test shall consist of transmissions by the UUT. The UUT will transmit
message frames with the destination address field of each frame containing a unique
physical destination address. The test sequence shall transmit enough frames to cover all
possible destination addresses. The test sequence will be repeated to transmit enough
frames to cover all possible logical addresses in the destination address field.

c. PASS CRITERIA: In each destination address field in each message frame, the destination
address shall match that which was requested and expected for that frame.
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52.1.5

5.2.1.6

5.2.1.7

5.2.1.8

Word Count (Transmit):

a. PURPOSE: This test shall verify that the UUT transmits a value in the word count field that
corresponds exactly to the number of words in the information field.

b. TEST METHOD: The test shall consist of a sequence of transmissions by the UUT. The
UUT shall transmit a message frame for each of the possible values of the word count; each
frame containing a unique word count.

c. PASS - v vord count field
shall match the value requested for that frame, and the number of words_ip the information
field shall equal the value in the word count field.

Information|(Transmit):
a. PURP(QSE: This test shall verify that the UUT correctly transmits the information field.

b. TEST METHOD: The test shall consist of a sequence.of transmissions by the UUT. The
UUT shgll transmit a message frame for each of thepossible number of 16-bit words in the
information field; each message frame containingt@ unique number of infoymation words.
The infgrmation data bit pattern shall be randormly generated, and shall bg different for each
messade frame transmitted.

c. PASS JRITERIA: The information field-shall exactly match the information that the UUT was
commanded to send.

Message Frame Check Sequence (Transmit):

a. PURPQSE: This test shalliverify that the UUT calculates and transmits the MFCS correctly.

b. TEST METHOD: The test shall consist of a sequence of requests to, and|subsequent
transmigsion of message frames to/by the UUT to verify that the MFCS was calculated and
transmifted correctly by the UUT.

c. PASS JRITERIA: The MFCS shall be correct for each frame.

Token Frame€heck chuclluc (Tlallblllit).

a. PURPOSE: This test shall verify that the UUT correctly calculates and transmits the TFCS.

b. TEST METHOD: The test shall consist of a sequence of requests to, and subsequent
transmission of token frames to/by the UUT to verify that the TFCS has been calculated and
transmitted correctly by the UUT.

c. PASS CRITERIA: The TFCS shall be correct for each frame.
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5.2.1.9 End Delimiter (Transmit):
a. PURPOSE: This test shall verify that the UUT correctly transmits the End Delimiter.

b. TEST METHOD: The test shall consist of the transmission by the UUT of an End Delimiter
appended to the end of a message frame.

c. PASS CRITERIA: The correct End Delimiter shall be transmitted by the UUT.

5.2.2 Frame Formf—%eéﬁ%w&pee&eﬁﬂm&%%%&&ﬁe—%
all protocol data units.

5.2.2.1 Start Delimiter (Receive):

correctly receives

a. PURP(JSE: This test shall verify that the UUT correctly recognizes and regponds properly to
a valid start delimiter.
b. TEST METHOD: The test shall be the receipt by the JUT of a valid start g

to the beginning of a message frame.

c. PASSC

that it correctly receives the remainder of thesmessage frame.

5.2.2.2 Frame Con

5.2.2.2.1 Frame Type (Receive):

a. PURH
type s

b. TEST
conta
data 1

c. PASS

RITERIA: The UUT shall recognize the:feceived start delimiter, ev

OSE: This test shallverify that the UUT correctly recognizes eacH
ubfield values.

METHOD;~The test sequence shall be the receipt by the UUT of
ning a different valid frame type (token, claim token, station manag
nessage) in the frame type subfield.

elimiter appended

denced by the fact

rol (Receive): The purpose of this test is to verify that the UUT corfectly receives and
recognizes [the frame control subfields.

of the valid frame

our frame each
jement message,

CRITERIA: The UUT shall correctly recognize each of the valid fi

ame types.

5.2.2.2.2 Station Management Code (Receive):

a. PURPOSE: This test shall verify that the UUT correctly recognizes and properly responds
to valid received SMC subfield values.

b. TEST METHOD: The test sequence shall consist of the receipt by the UUT of message
frames each containing a unique valid SMC subfield value.

c. PASS CRITERIA: The UUT shall correctly recognize each of the valid received SMC
subfield values.
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5.2.2.5 Word Coun
a. PURP(JSE:/ This test shall verify that the UUT correctly recognizes the reg

5.2.2.3 Source Address (Receive):
a. PURPOSE: This test shall verify that the UUT correctly receives the recei

field value.

ve source address

TEST METHOD: The test shall consist of sequence of message frames received by the
UUT, each containing a different value of the source address. The sequence shall cover all

possible values of the source address.

PASS :
each of|the message frames received.

field.

TEST METHOD: The test shall consist of the receptionby the UUT of a §
messade frames each containing a unique value of.a_physical address wh
value that the UUT physical address strap is set t10» The test sequence sh
of physical addresses. A similar test sequence*shall be executed whereby
messade frames containing all possible logical addresses. For each mes
received by the UUT, the UUT will have sét'in the logical address bit map,
logical gddress to receive, which shall¢orrespond to that value in the resg
frame.

PASS JRITERIA: The UUT shallcorrectly receive the complete messags
physical| address of the message frame is equal to the physical address str
the UUT shall correctly receive the complete message frame where the log
message frame is equal to the one and only one logical address set in the
addresq bit map.

addres

(Receive):

address subfield in

Ceive destination

equence of

ich is equal to the
all cover all values
the UUT receives
bage frame

one and only one
ective message

frame where the
ap of the UUT; and
ical address of the
UUT logical

eived Word Count

field.

TEST METHOD: The test shall consist of the receipt by the UUT of a seq

uence of message

frames each containing a unique value of the word count field. The test sequence shall
receive enough message frames to cover all possible values of the word count field.

PASS CRITERIA: The UUT shall correctly recognize the word count field

value for each

message frame received, and shall correctly receive the same amount of data words in the

information field.
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52.2.6

5.2.2.7

5.2.2.8

5229

Information

(Receive):

a. PURPOSE: This test shall verify that the UUT correctly receives the entire information field.

b. TEST METHOD: The test shall consist of the receipt by the UUT of a sequence of message
frames each with different numbers of 16-bit data words in the information field. The
sequence shall provide the receipt of enough message frames to cover all possible values of
the information field word count. The data in the information field shall be randomly
generated and shall be different for every message frame in the sequence.

c. PASSC
the meg
Message F
a. PURPQC
b. TEST M
the UUT

c. PASSC

frame regceived.

Token Fran
a. PURPQO

b. TESTM
UUT wi

c. PASSC
receive

rame Check Sequence (Receive):

[ with different, correct MFCS values.

RITERIA: The UUT shall correctly receive each of the informatior
sage frames received.

fields of each of

SE: This test shall verify that the UUT correctly rece€ives and verifies the MFCS.

ETHOD: The test shall consist of the receipt.of‘a sequence of me

RITERIA: The UUT shall correctly receive and verify the MFCS f¢

e Check Sequence (Receive):

ssage frames by

Dr each message

SE: This test shall verify that'the UUT correctly receives and verifies the TFCS.

ETHOD: The test shall*eonsist of the receipt of a sequence of toK
h different, correct IFCS values.

RITERIA: TheUUT shall correctly receive and verify the TFCS fo
.

End Delimi

a. PURPJSE: This test shall verify that the UUT correctly receives and recog
end delimiter

r (Receive):

en frames by the

each token frame

nizes the received

b. TEST METHOD: The test shall consist of the reception by the UUT of a message frame with
an end delimiter appended to it.

c. PASS CRITERIA: The UUT shall correctly receive and recognize the end delimiter,
evidenced by completing the reception of the message frame.
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5.3 Timer Functions:

5.3.1

The following timer functions are tested here:

Token Holdi

Ring Admitt
Token Pass

© Q00D

Bus Activity Timmer(BAT)
Token Holding Timer (THT) and Token Rotation Timer (TRT):
a. PURPOSE: The purpose of these tests is to verify that the THT and TRT cq

ng Timer (THT)

Token Rotation Timers (TRT)

ance Timer (RAT)
ing Timer (TPT)

rrectly govern the

UUT tokep hold time, that the TRT serve to defer lower priority message traffic when bus usage

is high, a

d that these timer values are correct.

b. TEST MBETHOD: The following tests assume that the HSDB tester node has the capability to

monitor

also be ¢
HSDB ba
HSDB ad
process is
disabled.

(1) THT T

The tg

messages each containing a number of data words corresponding to the

(THT
(a) ™
TH

SDB frames and to measure time periods between frames. The H
pable of transmitting message frames at@rate that uses a specif
ndwidth to create a specified token rotatien time. For all tests, the

Hress N and the tester shall be set to;,HSDB address N + 1. The tg
not capable of initializing the HSBB, and the tester ring admittand

est
ster shall be enabledonto the HSDB. The UUT shall be loaded w

s the UUT THT\walue in ms):
o messages-of P words such that (4.5 + P) * 0.32 = THT - 1.28.

SDB tester must
ed percentage of
JUT shall be set to
pster claim token
e function shall be

ith four priority O
 following lengths

is tests:that two messages of length just shorter in time than the 7]

HT timeout value

(message length = THT - tolerance) will both be transmitted on the same token hold.
(b) TVW

This tests that two messages of length just longer in time than the THT timeout value
(message length = THT, assuming THT is reset just before message transmission) will
be transmitted on two separate token holds.

The UUT shall be enabled onto the HSDB. The tester shall monitor the HSDB for token
and message frames, and shall verify that three successive token passes from the UUT to
the tester are preceded by message frames of the specified length and content. The tester
shall further verify that the first token pass is preceded by two message frames of P words,
and the second and third token passes are each preceded by one message frame of M
words.
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5.3.1

(Continued):

The tester shall continue to monitor the HSDB for token frames. The period of time
between two consecutive tester token transmissions shall be measured by the tester, and
shall be recorded for the following tests as the HSDB empty token rotation time (T,qtp)-

(2) TRT Test

The following test shall be repeated for TRT1, TRT2, and TRT3, where TRTx in the test

descri

ption refers fo the TRT undertest (x =1, 2 _3) The tester and the

UUT shall be

disabl

The tg
of the
enabl
proce
UUT ¢
corres

(a) ™V

TH
(m
on

(b) T

Th
(m
to

The U
passir
the U
monit

The t4

ed from operation on the HSDB before starting the test.

ster shall be set up to send message frame(s) on every token'‘holg
message frame(s) in time corresponds to the UUT TRTxvalue. T

5s has been disabled. The UUT THT shall be set téa value great
hall be loaded with four priority x messages each containing a nur

0 messages of P words such that (4.5 + P) * 0.32 = TRTx — T 4,

is tests that two messages of length just shorter in time than the T
essage length = TRTx — the token.fotation time —tolerance) will bg
the same token hold.

o messages of M words such-that (4.5 + M) * 0.32 = TRTX — Ty

is tests that two messages of length just longer in time than the T
essage length = TRTx = the token rotation time) will be transmitte
en holds.

UT shall be ghabled onto the HSDB. (The UUT will initialize the b
g tokens tothe tester, which will append message traffic to its toke
JT TRTx\is' always expired when the UUT receives the token.) Th
pr the’HSDB and verify that no message frames are transmitted by

ster shall then stop sending message frames and shall monitor th

bd onto the HSDB but shall no attempt to initialize the bus becausI

so that the length
he tester shall be
its claim token
r than TRTx. The
hber of data words

ponding to the following lengths (TRTx is the.UT TRTx value in fis):

- 1.28.

RTx timeout value
th be transmitted

RTx timeout value
i on two separate

us and start
N passes such that
e tester shall

the UUT.

e HSDB for token

and message frames from the UUT. The tester shall verify that the second, third, and fourth
successive token passes from the UUT to the tester after the last tester message frame are
preceded by message frames of the specified length and content, and that the first token
pass is not preceded by a message frame. The tester shall further verify that the second
token pass is preceded by two message frames of P words, and third and fourth token

passe

s are each preceded by one message frame of M words.

c. PASS CRITERIA: All tests shall be considered passed if the specified token and message
frame patterns have been established. Any incorrect or unidentified results shall be considered
a test failure.
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5.3.2 Ring Admittance Timer (RAT):

a. PURPOSE: The purpose of these tests is to verify that the RAT and TRT3 correctly govern the
ring admittance process, and that the RAT value is correct.

TEST METHOD: The following tests assume that the HSDB tester node has the capability to

monitor HSDB frames and to measure time periods between frames. The HSDB tester must
also be capable of transmitting message frames at a rate that uses a specified percentage of
HSDB bandwidth to create a specified token rotation time. For all tests, the UUT shall be set to

HSDB ad
admittand

(1) Norm

Norm

e function shall be disabled.

bl Ring Admittance Test

Hress N and the tester shall be set to HSDB address N + 2. The.t¢

bl bus operation (token passing) shall be established by enabling i

UUT then the tester. The tester shall monitor the HSDB for token frame
bus inactivity between token addresses N and N + 2 shall be measured
shall be recorded for future use as the UUT response time (Tesp). The
n two tokens with address N + 1 that immediately follow tokens g
UUT RAT value.

ester ring

N succession, the
5. The period of

by the tester, and
measured time

f address N shall

so that the length
he tester shall
than the specified
dress N + 1 and

N its second token

pass

PASS C

following theJast message frame.

ITERIA;

between the address N + 1 token passes is RAT < T\eas < RAT +2* T,
time not meeting this relationship or a failure to detect tokens to address N + 1 over a
period of time equivalent to T 55 Shall be considered test failure.

(2) Ring Admittance Deferral

ured time (Teas)
esp: A measured

The ring admittance deferral test shall be considered passed if token frame to address

N + 1 are successfully deferred for a period greater than the UUT RAT value, and if ring
admittance is resumed within the second UUT token pass following the cessation or tester
message traffic. Any other incorrect or unidentified results shall be considered a test
failure.
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5.3.3 Token Passin

g Timer (TPT):

a. PURPOSE: The purpose of these tests is to verify that the TPT is correctly governing the token
pass recovery mechanism, and that the TPT value is correct.

TEST METHOD: The following tests assume that the HSDB tester node has the capability to

monitor HSDB frames and to measure time periods between frames. The HSDB tester must
also be capable of transmitting frames or failing to transmit frames, using multiple HSDB
addresses. For all tests, the UUT shall be set to HSDB address N and the tester shall be both
HSDB addresses N + 1 and N + 2. The UUT ring admittance function shall be disabled by

setting th

MSA shall be set to 127.

(1) Norm

Norm
tester
passe
bus in
and s

(2) Token

The tg
imme
on the
the ps
+2).

The U

selected to fully exercise the programmability of the timer. The token p3g

opera

(3) Token

The tg

lowest priority TRT (TRT3) to a small value that forces it to be al

bl Token Passing

bl bus operation (token passing) shall be established by enabling i
then the UUT. The tester shall monitor token frames on the bus fo
s with addresses N, N+ 1, N+ 2 N, N+ 1, N+2 N, N+1 N+ 2
activity between tokens with addresses N andyN + 1 shall be meas
nall be recorded for future tests as the UUF, response time (Tyegp)-

Pass Timer Operation
ster shall force a token pass failure by disabling its response to HS
Hiately after passing the token to'the UUT. The tester shall then mg

bus for addresses N, N+ 1, N+ 1, N+ 2, N, N+ 2 N, ... The tes
riod of bus inactivity between token passes with address (N + 1, N

UT shall be reprogrammed to a number of different TPT values w

lional test shall be repeated for each value.

Pass Wraparound

ster shall force another token pass failure by disabling its responsg

vays expired. The

N succession, the
I successive token
... The period of
ured by the tester,

DB address N + 1
nitor token frames
ter shall measure

+1)and (N+1,N

nich have been
ss timer

e to HSDB address

N+2

dlSO (tesler does not respona to any token pass) Immediately drie

passing the token

to the UUT. The tester shall then monitor token frames for successive token pass attempts
and retry attempts to all addresses up to the address 127 and then from address 0 up to
address N - 1, after which the UUT ceases all transmissions.

c. PASS CRITERIA:

(1) Normal Token Passing

This test shall be considered passed if the specified normal token pass pattern has been
established. Any incorrect or unidentified results shall be considered a test failure.
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5.3.3 (Continued):

(2) Token

Pass Failure

This test shall be considered passed if the measured time (T,e55) between token passes
(N+1,N+1)and (N+1,N+2)is TPT < Tryeas < TPT + Tyegp. A measured time not
meeting this relationship or a failure to detect the specified token pass pattern over a period
of time equivalent to T,,c45 Shall be considered a test failure.

(3) Toke

Pass Wraparound

This t
estab

5.3.4 Bus Activity T

a. PURPOS
Claim Tok

TEST ME
monitor H
also be c4
be set to

The UUT

between {okens with addresses N and'N + 1 shall be measured by the teste

recorded
receiving
other bus
Token fra
start of its
measures

bst shall be considered passed if the specified token pass pattern

imer (BAT):

F: The purpose of these tests is to verify that the BAT is correctly
en process, and that the BAT value is correct.

THOD: The following tests assume that the HSDB tester node haj
SDB frames and to measure time periods between frames. The H
pable of transmitting frames or failing:to transmit frames. For this
HSDB address N and the tester shall be both HSDB addresses N

and tester nodes shall be enabled onto the HSDB. The period of

as the UUT response time (Tesp). The tester shall force a lost tok
the token from the UUT- and failing to send a token back to the UU
activity. The tester shall monitor the bus for a subsequent transm
me by the UUT.(The tester shall measure the period of bus inactiv
token transmission and the reception of the start of the UUT claim
the UUT_BAT value. This test shall be repeated for N =0to N =

PASS C

IT
the start gf the-tester token transmission and the reception of the start of the
as< BAT + 2 * T,.o,. A measured time not meeting this relations

BAT <T

ERIAT This test shall be considered passed if the measured tim

nas been

ished. Any incorrect or unidentified results shall be considered a test failure.

governing the

S the capability to
SDB tester must
test, the UUT shall
+1and N + 2.

bus inactivity

r, and shall be

en condition by

T after sending
ssion of a Claim
ity between the
token. This period
27.

e (Tiheas) between
JUT claim token is

nip or a failure to

detect the UUT claim token over a period of time equivalent to Tmeas Shall be considered a test

failure.
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5.4 Traffic Summary Counters:

This section deals with the testing of the traffic summary counters detailed in AS4074. The tests
listed are intended to validate the operation of the traffic summary counters to the requirements of
the standard. For cases where the particular test procedure cannot be accomplished due to
hardware implementation, PWA/module design or test equipment limitations (e.g., “external loading
of values into traffic summary counters”), it shall be demonstrated by analysis or simulation methods
that the counter circuits are fully compliant with the requirements of this document (i.e., for the
“‘external loading*exampte—thatthey “‘rott-over*toazerocountwhemnrthefutttount has been
reached and thg next event occurs, and that they continue on an upward count:wjth each
subsequent ocg¢urrence of an event.)

Certain tests in|this section require that specified lists of messages arétransmitted in order to test
traffic summary counters. This might be construed to mean that the designer must use
unreasonably large transmit message memory storage areas. There is no requirgment in any test in
this section that these required messages be sent on a single. token pass. Multiple token passes
with queue loadiing between tokens is acceptable for purpases of these tests.

5.4.1 Valid Messages Transmitted Counter:

a. PURPOSE: The purpose of this test is to provide verification of the circuitry] which counts the
total number of valid messages which a station transmits on the bus. Unless otherwise
specified |n these tests, the values in the other statistics counters (other thap that one under
test) shodld be ignored. They are tested in other steps.

b. TEST MBETHOD: The following steps shall be accomplished in order:

(1) The|UUT shall be powered-up and allowed sufficient time to perform Huilt-in test before
beginning this test.

(2) The|Token Holding Timer (THT) and the Token Rotation Timers (TRTs) shall be set to the
maximum value (FFFFg).

(3) Theltestequipment shall transmit a station management message acrgss the LTPB to the
UUT commanding a reset of the traffic summary counters. The test equipment shall
transmit a station management command across the LTPB requesting a traffic summary
report. The Valid Messages Transmitted counter shall read 0000+4.

(4) The test equipment shall load the UUT queues with the message traffic indicated in
Figure 9 and shall then transmit a valid token to the UUT at the assigned physical
address.
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541

(Continued):

(5) When the test equipment receives a valid token returned from the UUT (indicating that
the UUT has completed transmission of the message set), it shall transmit a station
management message to the UUT across the LTPB requesting the traffic summary
report. The value received for the Valid Messages Transmitted shall be 01004g,
indicating that the UUT station has correctly initialized the counter and that the message
traffic sent by the UUT (messages from Figure 9 and the traffic summary report) were
properly recorded.

(6) The
inte
sha

(7) The
Tran
que
phy

(8) Whe
stati
valu

(9) The
inte
read

(10) The
Hos

then
The

UUT and

PASS CRITERIA: /Fhere shall be complete agreement between the statistig

test equipment shall then send a station management message a
face requesting a traffic summary report. The Valid Messages Ira
| be 010046.

test equipment shall then load a value of EF004¢ into the Valid Me
smitted counter. The messages listed on Figure 9<hall be loadeq
les. The test interface shall then pass a valid token to the UUT at
Sical address.

n the test equipment receives a valid token returned from the UU'
on management message to the UUT requesting the traffic summ
e received for the Valid Messages Transmitted shall be FO004g.

test equipment shall then send astation management message a
face requesting a traffic summary. The Valid Messages Transmitt
F0004e.

t interface commanding a clear of all traffic statistics counters. The
transmit a statien.management command to the UUT requesting
Valid Messages-Transmitted shall be 00004¢.

the required count indicated by each paragraph of the test method.

cross the BlIU/Host
nsmitted counter

ssages
into the UUT
the assigned

[, it shall transmit a
bry report. The

cross the BlIU/Host
cd counter shall

test equipment shall then transmit a station management command across the BIU/

test interface shall
traffic statistics.

s reported by the
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Word Count Number of Messages in
Total Test Transmission
1 20
2 20
5 20
10 10
15 10
20 4
50 4
100 5
200 5
500 4
600 4
1028 50
2046 50
4096 50

FIGURE 9 - Message Traffic Word Counts for Valid Messages Transmitted Test

5.4.2 Claim Tokend Transmitted Counter:

a. PURPOSE: The purpose of this test is to provide verification of the circuitryl which counts the
total number of claim tokens.which a station transmits on the bus during the| operational time
between ¢ounter resets. Unless otherwise specified in these tests, the valugs in the other
statistics gounters (other than that one under test) should be ignored. They|will be tested in
later steps.

b. TEST MHTHOD,\Fhe following steps shall be accomplished in order:

(1) Theltestequipment shall be set to transmit continuous preamble on the bus. The UUT
shall be powered-up and allowed sufficient time to perform built-in tesf before beginning
this test.

(2) The test equipment shall transmit a station management command across the BIU/Host
interface commanding a traffic summary reset. The test equipment shall then verify reset
by transmitting a station management command across the BIU/Host interface requesting
a traffic summary report. The Claim Tokens Transmitted counter shall be 0000¢.

(3) The test equipment shall transmit a station management command to the UUT across the
LTPB requesting the traffic summary. The value received for the Claim Tokens
Transmitted count shall be 00004¢.
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54.2

(Continued):

(4)

®)

(6)

(7)

(8)

(9)

The test equipment shall then cease transmission of the continuous preamble. The UUT
shall begin transmitting a claim token frame after the appropriate bus activity timer (BAT)
timeout.

NOTE: The function of the BAT is tested elsewhere in this document and the test is not
repeated here. Upon detecting the end of the claim token frame, the test
equipment shall begin transmitting continuous preamble.

The[test equipment shall then transmit a station management messagg to the UUT
acrgss the LTPB requesting a traffic summary report. The value forthe Claim Tokens
Transmitted counter shall be 00014¢. The test equipment shall then s¢nd a station
marjagement command across the BIU/Host interface to the UUT reqyiesting a traffic
summary report. The value for the Claim Token Transmitted counter ghall be 0001 4.

Theltest equipment shall then cease transmission of the'continuous preamble. The UUT
shall begin transmitting a claim token frame after thelappropriate bus activity timer (BAT)
timgout.

NOTE: The function of the BAT is tested elsewhere in this document gnd the test is not
repeated here. Upon detecting bus activity due to the claim token frame from the
UUT, the test equipment shall-begin transmitting continuous preamble to force

the UUT to abort the claim token frame.

Theltest equipment shall cease transmission of continuous preamble for a period of one
tokgn passing time-out (TPT) to be certain that the UUT has aborted the claim token
tranpmission. The test equipment shall then send a station management command to the
UUT across the LTPB requesting a traffic summary report. The statio management
megsage shall be folowed by the transmission of continuous preamblg¢. The Claim
Tokens Transmitted counter shall be 00024¢. The test equipment shall send a station
marjagement command across the BIU/Host interface requesting a trdffic summary
repqrt. The value received for the Claim Token Transmitted counter shall be 0002 4.

The]test equipment shall then transmit a station management messagg to the UUT
acrgss-the LTPB requesting a traffic summary report. The value for the Claim Tokens
Trar 16- nd a station
management command across the BIU/Host interface to the UUT requesting a traffic
summary report. The value for the Claim Tokens Transmitted counter shall be 0001 4.

The test equipment shall then transmit a station management message across the LTPB
commanding a reset of the traffic summary counters. The test equipment shall then send
a station management message across the LTPB requesting a traffic summary report.
The value for the Claim Tokens Generated counter shall be 0000¢.

PASS CRITERIA: There shall be complete agreement between the statistics reported by the

UUT and the required count indicated by each paragraph of the test method.
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5.4.3 Transmissions Aborted Counter:

a. PURPOSE: The purpose of this test is to provide verification of the circuitry which counts the
total number of transmissions which a station aborts while having control of the token. Unless
otherwise specified in these tests, the values in the other statistics counters (other than that
one under test) should be ignored. They will be tested in later steps.

b. TEST METHOD: The following steps shall be accomplished in order:

(1)

(2)

3)

(4)

®)

(6)

(7)

(8)

The

LILIT chall ba o At ad
A=Ay \=

uilt-in test before

beg

The
acrd

the

The
LTP,
that

The
que
with
tob

The
inte
cou

The
The
the

allo
com
cou

| ara Bn-s
—Srran T pPpovweTrcT-oap—art

nning this test.

test equipment shall load the UUT THT and TRTs with the maxim

maximum specified.

test equipment shall transmit a station management command to t
B requesting the traffic summary. The value‘received should be 0
the UUT reset circuitry has correctly initialized the counter at pow

test equipment shall load the 256 message frames in Figure 10 i
le across the BIU/Host interface. The message frames will be ad
physical addresses other than that to which the UUT is assigned
e aborted (abnormal termination) during transmission.

test equipment shall send'a station management command acros

nter shall read 010055.

test equipment 'shall load a value of EEFF 4 into the Transmission
test equipment shall then load the 256 message frames specified

Im possible value

ss the BIU/Host interface. The test equipment will token‘pass with the UUT
confinuously during this test so that the TRTs of the UUT are'maintaine

d at approximately

he UUT across the
D004, indicating
Br-up.

o the transmit
ressed to stations
and will be caused

5 the BIU/Host

face requesting a traffic summary report. The value of the Transnpissions Aborted

5 Aborted counter.
in Figure 10 into

ransmit queue across the BIU/Host interface. The UUT shall be gllowed to transmit

f the message traffic. The test equipment shall then transmit a std
mandwequesting transmission of the traffic statistics. The Transm
htep shall read EFFF 6.

tion management
issions Aborted

The test equipment shall then load the 256 message frames specified in Figure 10 into
the UUT transmit queue across the BIU/Host interface. The test equipment shall then
send a station management command across the BlU/Host interface requesting
transmission of the traffic statistics. The Transmission Aborted counter shall read

FOF

F16'

The test equipment shall transmit a station management command across the LTPB to
the UUT commanding a reset of the traffic statistics. The Transmissions Aborted Counter

shal

| read 00004¢.

PASS CRITERIA: There shall be complete agreement between the statistics reported by the

UUT and the required count indicated by each paragraph of the test method.
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Word Count Number of Messages in
Total Test Transmission
1 20
2 20
5 20
10 10
15 10
20 4
50 4
100 5
200 5
500 4
600 4
1028 50
2046 50
4096 50

FIGURE 10 - Message Traffic Word Counts for Transmissions Aborted Cpunter Test

5.4.4 Frame Validity Errors Counter:

a. PURPOSE: The purpose of this test is to provide verification of the circuitryl which counts the
total number of messages which the UUT BIU transmits which fail validity cTecks (word count,
MFCS, TKCS, etc) during transmission monitoring. Unless otherwise specified in these tests,

the values in the other statistics counters (other than that one under test) should be ignored.

They will pe tested in fater steps.
b. TEST MHTHOD:The following steps shall be accomplished in order:

(1) The|UUT: shall be powered-up and allowed sufficient time to perform Huilt-in test before
begi{nning this test. The function which disables the UUT in the event pf two consecutive
frame validity errors shall be disabled for this test.

(2) The test equipment shall transmit a station management command to the UUT across the
LTPB commanding a reset of the traffic summary. The test equipment shall then transmit
a station management command across the LTPB requesting a traffic summary report.
The value received for the Frame Validity Errors counter shall be 0000+¢.

(3) The test equipment shall load the UUT transmit queue with the message frames from
Figure 11 across the BIU/Host interface. The message frames shall be addressed to the
physical addresses other than that assigned to the UUT. The test equipment shall
intercept the message transmitted by the UUT and shall modify the message to insert an
error in the frame (e.g., MFCS error, invalid symbol error, message header error) and
return it to the receiver port of the UUT.
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5.4.4 (Continued):

(4) The test equipment shall then send a station management command across the BIU/Host
interface requesting transmission of the traffic statistics. The values of the Frame Validity
Error counter shall read 0014 4¢.

(5) The test equipment shall load a value of EFFF4¢ into the Frame Validity Error counter.
The test equipment shall then provide 256 clock pulses to the circuitry which clocks the
Frame Validity Error counter. The test equipment shall then transmit a station
management command requesting fransmission of the traffic statistics. The Frame
Valiglity Error counter shall read FO004¢.

(6) Theltest equipment shall send a station management message to'the JUT across the
BlUJHost interface commanding a reset of the traffic statistics;counterg. The test
equjpment shall send a station management message to the UUT acrgss the BIU/Host
interface requesting a traffic summary report. The valu€’in the Frame |Validity Error
counter shall be 0000+.

c. PASS CRITERIA: There shall be complete agreementbetween the statistigs reported by the

UUT and fthe required count indicated by each paragraph of the test methoq.

Number of || Number of Error to be Injected
Frames Words

1 256 | None
3 30 | Encoding (Illegal Symbol)
5 4096 | None
1 4000 |'Toggle 1 Bit—MFCS
5 512 Number of Info Words Don't Match Word Count Field
1 4096 | Toggle 1 Bit in any Word in Info Field
4 35 | Toggle 1 Bit in Message Header—Frame Type [Field

15 128 [ None
3 |L—~_ 450 | Toggle 1 Bit in Message Header—Priority Field
5 21 | None
1 256 | Toggle 1 Bit in Message Header—SMC Field
1 10 | None
1 10 | Error in End Delimiter
1 50 | None
2 10 | Error in End Delimiter

15 256 | None
2 50 | Encoding (Illegal Symbol)

FIGURE 11 - Message Frame/Error Injection for Frame Validity Error Counter Test
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5.4.5 Frame Received Errors Counter:

a. PURPOSE: The purpose of this test is to provide verification of the circuitry which counts the

total number of messages received by a station, from other stations on the bus, which fail
validity tests (the same requirements applied to transmission monitoring). Unless otherwise
specified in these tests, the values in the other statistics counters (other than that one under
test) should be ignored. They are tested in other steps.

TEST METHOD: The following steps shall be accomplished in order:

(1) The
beginning this test.

ilt-in test before

(2) The tgst equipment shall transmit a station management message’to the UUT across the
LTPB|commanding a reset of the traffic summary. The test eguipment shall transmit a
station management message across the LTPB requesting atraffic summary report. The
Frame¢ Received Errors counter shall be 00004¢.

(3) The tgst equipment shall transmit 256 message frames across the LTPB. The message
framep shall be addressed to the physical address.that the UUT is assigned. The
messages shall have the word counts and errors;shown in Figure 12. The test equipment
shall then transmit a station management mgssage requesting transmisgion of the traffic

The test equipment shall then re-transmit the messages and word counts from Figure 12
acros$ the LTPB. The test equipment shall then transmit a station manggement command
acros$ the LTPB requesting transmission of the traffic statistics. The Frame Received
Errorg counter shall read 0013 ¢.

(5) The tgst equipment shalHransmit a station management message to the|UUT commanding
reset pf the traffic statistics. The test equipment shall transmit a station nanagement
commland to theWUT requesting transmission of the traffic statistics. The value of the
Framg Received Error counter shall be 00004¢.

(6) The tgstsifrom steps (2) through (5) shall then be repeated. All messages transmitted in
this telst:segment shall be logically addresses. The message filter table in the UUT shall be
loaded so that all bits are set to a “valid reception” state (i.e., that all logically addressed
messages are to be received). The messages and word counts from Figure 12 shall be
transmitted using any logical address. The result shall be the same as the results in the
previous paragraphs.

PASS CRITERIA: There shall be complete agreement between the statistics reported by the
UUT and the required count indicated by each paragraph of the test method.

-58 -



https://saenorm.com/api/?name=11fdfcbcf7cd1a6ab68c459e3dc42157

SAE AS4290

Number of Number of Error to be Injected
Frames Words

1 256 | None
3 30 | Encoding (Illegal Symbol)
5 4096 | None
1 4000 | Toggle 1 Bit—MFCS
5 512 | Number of Info Words Don't Match Word Coynt Field
1 4096 | Toggle 1 Bit in any Word in Info Field
4 35 | Toggle 1 Bit in Message Header—Framé Typg Field

15 128 | None
3 450 | Toggle 1 Bit in Message Header—Priority Figld
5 21 | None
1 256 | Toggle 1 Bit in Message Header—SMC Field
1 10 | None
1 10 | Error in End Delimiter
1 50 | None
2 10 | Error in End Delimiter

15 256 | None
2 50 Encodini(lllegal Symbol)

FIGURE 12 - Message Frame/Error Injection for Frame Received Error Cpunter Test

5.4.6 Valid Messag

a. PURPOS
total num
tests, the
ignored.

TEST ME

es Received Counter:

F-: The purpose of this test is to provide verification of the circuitry
per of valid’messages which a station receives. Unless otherwise
values in the other statistics counters (other than that one under t¢st) should be
Theywill be tested in later steps.

which counts the
specified in these

THOD: The following steps shall be accomplished in order:

(1)

beginning this test.

(2)

The UUT shall be powered-up and allowed sufficient time to perform built-in test before

The test equipment shall send a station management message across the BIU/Host

interface commanding a traffic summary reset. The test equipment shall send a station
management message across the BlU/Host interface requesting the traffic summary
report. The value of the Valid Messages Received should be 0000+g.
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5.4.6 (Continued):

3)

The test equipment shall transmit the message frames from Figure 13 across the LTPB.

The message frames shall be addressed to the physical address of the UUT. the test
equipment shall then transmit a station management message across the LTPB
requesting transmission of the traffic statistics. The value of the Valid Messages
Received counter should be 01004¢.

(4)

sha

transmit the 256 messages from Figure 13 across the ITPB._ Th

The test equipment shall load a value of FFFF g into the counter. The test equipment

test equipment

sha
sum

The
inte
tran
tran
cou

)

| then transmit a station management message requesting transm
mary report. The Valid Messages Received counter shall read00

test equipment shall send a station management message-across
face commanding a reset of the traffic summary counters. The te
5mit a station management message across the LTRPB to the UUT
smission of the traffic summary report. The value of the Valid Mes
nter shall read 0000+4¢.

c. PASS CRITERIA: There shall be complete agreement between the statistig

UUT and

5.4.7 Receive Que

a. PURPOS
total num
of messa
BlUinat
statistics
steps.

TEST ME

(1) The
beg

e Overflow Counter:

. The purpose of this test is toprovide verification of the circuitry
per of times the stations recéive queue overflows due to an excess
jes being sent to the station or the failure of the Host to retrieve m
mely fashion. Unless otherwise specified in these tests, the value
counters (other than'that one under test) should be ignored. They

THOD: The following steps shall be accomplished in order:

UUT shall’'be powered-up and allowed sufficient time to perform b
nningthis test.

(2) The

the required count indicated by each paragraph of the test method.

ssion of a traffic
FF 6.

the BIU/Host

5t equipment shall
requesting

sages Received

s reported by the

which counts the
ve number or size
essages from the
s in the other

are tested in other

uilt-in test before

test =Yall |ipmnnf shall transmit a station managnmnnf message tot

nhe UUT across the

LTPB commanding a reset of the traffic summary counters. The test equipment shall
transmit a station management message to the UUT across the LTPB requesting a traffic
summary report. The value for the Receive Queue Overflow counter shall be 00004¢.
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54.7

(Continued):

3)

During this test, the test equipment shall monitor the UUT BlU/Host interface to verify that

a message ready indication exists but shall not retrieve any messages from the UUT
receive queue. The test equipment shall transmit sufficient message traffic (total number
of messages frames and words) across the LTPB to the UUT at the assigned physical
address to fill 100% of the total available receive queue space at all priorities. After the
receive queue has been filled to 100%, send one more message to the UUT.

4) The

test equipment shall send a station management message across

the BIU/Host

inte
Rec
was
que

The
to th
The
the

cou

Steq
Thig
test
sha
requ
010

The
com
sum

)

(6)

(7)

UUT and

face to the UUT requesting the traffic summary report. The valde
eive Queue Overflow counter shall be the 00014, indicating that t
filled and that the last message transmitted by the test equipment
e overflow.

test equipment shall then transmit a station manageément messag
e UUT commanding a BIU reset. This reset will-clear the queues
test equipment shall then send a station management message a
JUT requesting a traffic summary report. The’value for the ReceiV
nter shall be 00004g.

(3) shall then be repeated 256 timestusing the same message oV
time, the test equipment shall flush=all receive queues between e
to empty the queues. After all 256 sets have been completed, the
| then send a station management message across the BIU/Host in
esting a traffic summary.report. The value for the Receive Queue

D16

manding a traffic summary reset. The test equipment shall then rq
mary report.. The value for the Receive Queue Overflow shall be

PASS CRITERIA: (There shall be complete agreement between the statistig

the required count indicated by each paragraph of the test method.

received for the
ne receive queue
caused a receive

e across the LTPB
for the next test.

cross the LTPB to
e Queue Overflow

erload criteria.

ach repeat of the
test equipment
terface to the UUT
Overflow shall be

test equipment shall'then transmit a station management command across the bus

pquest a traffic
D000 6.

s reported by the
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Number of Messages Word Count

1 4096

2 1024

25 56

25 128

25 32

25 8

150 2

4 1

FIGURE 13 - Message Traffic fof.Valid Messages Received Countef Test
5.5 Station Managgment:

5.5.1 Status Repor]: These tests shalkverify that the UUT exhibits proper operation with respect to
creating and formatting the Status Report message. Note that the function of the traffic summary
counters are tested elsewhere’in this document and are not tested here.

5.5.1.1 BIU Status Register{ The purpose of these tests is to verify that the UUT properly creates and
formats the|BIU Status Register field in the Status Report for all command ang media interface
modes.

5.5.1.1.1 BIU Commanded Modes:

5.5.1.1.1.1 QUIESCENT Mode (See Figure 15):

a. PURPOSE: The purpose of this test is to verify the formatting of the Status Register
when the UUT transitions to and from the QUIESCENT mode.

b. TEST METHOD: The following steps shall be accomplished in order:

(1) Power up the UUT and allow sufficient time for the UUT to perform built-in test
before proceeding.

(2) Allow the UUT to enter the QUIESCENT mode after successful completion of
initialization and self-test.

-62 -



https://saenorm.com/api/?name=11fdfcbcf7cd1a6ab68c459e3dc42157

SAE AS4290

5.5.1.1.11

(Continued):

)

(4)

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 24A045. The UUT shall enter the LOOPBACK mode. The format
of the Mode Control Command follows:

FT 110

Px 00

SMC 000

DA Physical address of UUT

SA Physical address of station other than UUF
wC 1

CMD REG  24A04¢

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row. 1,0f Figure 14.

Through the BIU/Host interface, transmit-a Mode Control Command with the

Command Register reading as shown in 84A04¢. The UUT shal

QUIESCENT mode.

Through the BIU/Host interface) read the contents of the BIU Status Register. The
Status Register shall read-as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command
Register reading 44A045. The UUT shall enter the DISABLED m

Transmit across;the LTPB to the UUT the following Station Mang

enter the

Wwith the Command
ode.

gement Frame:

FT 110

Px 00

SMC 010

DA Physical address of UUT

SA Physical address of station other than UUT
WC 1

LC 0

RC 0

RS 1

RT 0
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Row Mode | BusA | BusB | TME | Rsvd | RXM | RPB
1 001 001 001 0 [ XXXX| X X
2 010 001 001 0 XxXxX| X X
3 011 001 001 0 | XXxXX| X X
4 100 001 001 0 | XxXxXX| X X
5 101 111 111 0 | XXXX| X X
6 011 001 001 1 [ XXXX| X X

Rsvd = Reserved, X = Ignore
FIGURE 14 - Contents of Status Register for Testing BIU Command Mpdes

5.5.1.1.1.1  (Continped):

(9) | The UUT shall issue a Status Report and the Status Register field shall read as
shown in row 2 of Figure 14.

(10)] Transmit across the LTPB to the UUT a-Mode Control Command with the Command
Register reading 84A045. The UUT shall enter the QUIESCENT|mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as.shown in row 4 of Figure 14.

(11)] Transmit across the LTPB(o the UUT a Mode Control Command with the Command
Register reading E4AQ44. The UUT shall reset, perform self-test} and enter the
QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register’shall read as shown in row 4 of Figure 14.

(12)[ Transmit\across the LTPB to the UUT the Mode Control Command to change the
mode-of the UUT to RESERVED mode 110 (illegal mode transitipn), the Command
Register reading C4A04¢. The UUT shall remain in the QUIESCENT mode.

(13) Transmit across the LTPB to the UUT the Mode Control Command to change the
mode of the UUT to the ENABLED mode (illegal mode transition), the Command
Register reading 64A045. The UUT shall remain in the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

-64 -



https://saenorm.com/api/?name=11fdfcbcf7cd1a6ab68c459e3dc42157

SAE AS4290

TEST SEQUENCE FOR MODE TRANSITIONS TO AND
FROM THE QUIESCENT MODE

TESTERACTION

UUT RESPONSE

YERFICATION

POWER-UP UUT POWER-UP
ALLOW UUTTO

ENTER RESETMODE RESET
ALLOWUUTTO

ENTER QUIESCENT QUIESCENT
MODE

ISSUE COMMAND TO
CHANGE MODE OF
UUT TO LOOPBACK

1SSUE COMMAND TO
CHANGE MODE OF
UUT TO QUIESCENT

ISSUE COMMAND TO
CHANGE MODE OF
UUT TO DISABLED

ISSUE COMMAND TO

CHANGE MODE OF UUT

TOQUIESCENT
RESET UUT

ALLOW UUT TO
ENTER QUIESCENT
MODE

ISSUE\COMMAND TO
CHANGE MODE OF
YUTTO MODE 101

ISSUE COMMAND TO
CHANGE MODE OF
UUT TOMODE 110

1SSUE COMMAND TO
CHANGE MODE OF
UUT TO ENABLED

INSPECT STATUS
REGISTER

ityihiEat

LOOPBACK
INSPECT STATUS
REGISTER
QUIESCENT
INSPECT STATUS
REGISTER

!

DISABLED

QUIESCENT

INSPECT STATUS
REGISTER

QUIESCENT
INSPECT STATUS
REGISTER

QUIESCENT

INSPECT STATUS
REGISTER

QUIESCENT
INSPECT STATUS
REGISTER
QUIESCENT
INSPECT STATUS
REGISTER

1S SUECOMTANDS
FOR UUT TO REMAIN
IN CURRENT MODE

INDUCE HARD
FAULT

RESETUUT

ALLOWUUTTO
ENTER QUIESCENT

FIGURE 15 - Test Sequence for QUIESCENT Mode

QUIESCENT
INSPECT STATUS
. REGISTER
FAULTED

RESET

ally

QUIESCENT

INSPECT STATUS
REGISTER
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5.5.1.1.1.1 (Continued):

(14)

(15)

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 04A04¢ (remain in current state). The UUT shall remain in the
QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

Induce a hard fault by precluding operation on each path. The UUT shall cease all

(16)

c. PAS
Stat
spe
spe

5.5.1.1.1.2 LOOPBACK Mode (See Figtire'16):

a. PUR
Reg
mod

b. TES

operations, disable its transmitters and receivers on both paths.A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.

Through the BIU/Host interface, transmit a Mode-€ontrol Command with the
Command Register reading E4A04g. The UUTshall reset, perfoym self-test, and
enter the QUIESCENT mode.

Through the BIU/Host interface, read the’contents of the BIU Status Register. The
Status Register shall read as shown in.row 4 of Figure 14.

S CRITERIA: There shall be complete agreement between the contents of the

ified in Figure 3.4.2.2-1 of AS4074. The BIU Status Register sha
Cified in Figure 3.4.2.2.1-1.0PAS4074.

ister field in the Status Report when the UUT transitions to and fro
e.

T METHOD: The following steps shall be accomplished in order:

s Register and the mode of thesUUT. The Status Report shall be|formatted as

| be formatted as

RPOSE: The purpese of this test is to verify the creation and formatting of the Status

m the LOOPBACK

Power up the UUT and allow sufficient time for the UUT to perforlm built-in test

4 H
UTITUIT PIrULTCTUIlNy.

Allow the UUT to enter the QUIESCENT mode after successful completion of

initialization and self-test.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 24A044. The UUT shall enter the LOOPBACK mode.

Through the BIU/Host interface, read the contents of the BIU Sta
Status Register shall read as shown in row 1 of Figure 14.

tus Register. The
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5.5.1.1.1.2

(Continued):

(4)

Through the BIU/Host interface, transmit a Mode Control Command with the
Command Register reading 84A045. The UUT shall enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The

Status Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 24A045. The UUT shall enter the LOOPBACK mode.

Through the BIU/Host interface, transmit the Mode Control Comnpand to change the

Through the BIU/Host interface, read the contents of’the BIU St
Status Register shall read as shown in row 1 of Figure 14.

mode of the UUT to the ENABLED mode (illegal mode transition), the Command
Register reading 64A045. The UUT shall remain in the LOOPBACK mode.

us Register. The

Through the BIU/Host interface, transmit the Mode Control Comnpand to change the

mode of the UUT to the DISABLED mode{illegal mode transitior
Register reading 44A045. The UUT shalPremain in the LOOPBA

Status Register shall read as shown in row 1 of Figure 14.

), the Command
CK mode.

Through the BIU/Host interface, read.the contents of the BIU Status Register. The

Through the BIU/Host interface; transmit the Mode Control Comnpand to change the

mode of the UUT to RESERVED mode 110 (illegal mode transiti
Register reading C4AQ44: The UUT shall remain in the LOOPBA

Status Register shall read as shown in row 1 of Figure 14.

Through the BlU/Host interface, transmit a Mode Control Comm
Command Register reading 04A04¢ (remain in current state). Th
in the LOOPBACK mode.

bn), the Command
CK mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The

nd with the
UUT shall remain

TRreugh the BIU/Host interface, read the contents of the BIU Stj\us Register. The

(10) Through the BIU/Host interface, transmit a Mode Control Command with the

Command Register reading E4A04g. The UUT shall reset, perfo
enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Sta
Status Register shall read as shown in row 4 of Figure 14.

rm self-test, and

tus Register. The

(11) Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 24A045. The UUT shall enter the LOOPBACK mode.
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TEST SEQUENCE FOR MODE TRANSITIONS TO AND
FROM THE LOOPBACK MODE

TESTER ACTION

POWER-UP UUT

UUT RESPONSE

POWER-UP

VERIFICATION

ALLOW UUT TO ENTER
RESET MODE

ALLOW UUT TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO LOOPBACK

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO QUIESCENT

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO LOOPBACK

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO MODE 110

ISSUE COMMAND-FOR

UUT TO REMAIN|IN
CURRENT MODE

RESET UUT.

ALLOW’ USER TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE

RESET

QUIESCENT

LOOPBACK

QUIESCENT

LOOPBACK

LOOPBACK

LOOPBACK

LOOPBACK

LOOPBACK

RESET

QUIESCENT

LOOPBACK

INSPECT, STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER

ACK

INDUCE HARD
FAULT

RESET UUT

ALLOW USER TO ENTER
QUIESCENT MODE

FIGURE 16 - Test Sequence for LOOPBACK Mode

FAULTED

RESET

QUIESCENT

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER
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5.5.1.1.1.2

55.1.1.1.3

(Continued):

(12)

(13)

Induce a hard fault by precluding operation on each path. The UUT shall cease all
operations, disable its transmitters and receivers on both paths A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.

Through the BIU/Host interface, transmit a Mode Control Command with the

c. PAS
Stat
spe

DISABL

a. PUHR
Reg
mod

b. TES

Command Register reading E4A0,g. The UUT shall reset, perfiofm self-test, and
enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

S CRITERIA: There shall be complete agreementlietween the contents of the
s Register and the mode of the UUT. The BlUStatus Register shpll be formatted as
cified in Figure 3.4.2.2.1-1 of AS4074.

ED Mode (See Figure 17):

RPOSE: The purpose of this test is to'erify the creation and formatting of the Status
ister field in the Status Report whenthe UUT transitions to and from the DISABLED
e.

T METHOD: The following-steps shall be accomplished in order:

Power up the UUT and allow sufficient time for the UUT to perfofm built-in test
before proceeding:

Allow the UUT-t0 enter the QUIESCENT mode after successful gompletion of
initializationtand self-test.

Transmit’across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED njode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status

Register field shall read as shown in row 2 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 84A045. The UUT shall enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED mode.
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55.1.1.1.3

(Continued):

(6)

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 64A045. The UUT shall enter the ENABLED mode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status
Register field shall read as shown in row 3 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED mode.

(10)

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a StatusReport and the Status
Register field shall read as shown in row 2 of Figure 14.

Transmit across the LTPB to the UUT the Mode Control/€ommand to change the
mode of the UUT to the LOOPBACK mode (illegal mode transitign), the Command
Register reading 24A045. The UUT shall remain-in the DISABLED mode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status
Register field shall read as shown in row 2:of Figure 14.

Through the BIU/Host interface, read.the contents of the BIU Status Register. The
Status Register shall read as shown:in row 2 of Figure 14.

Transmit across the LTPB to the-UUT the Mode Control Command to change the
mode of the UUT to RESERVED mode 110 (illegal mode transitipn), the Command
Register reading C4A04g.c The UUT shall remain in the DISABLED mode.

Repeat step (8) of 5.5.11.1.1. The UUT shall issue a Status Report and the Status
Register field shall.read as shown in row 2 of Figure 14.

Transmit acrossthe LTPB to the UUT a Mode Control Command ith the Command
Register reading 04A04¢ (remain in current state). The UUT shafl remain in the
DISABLEDmode .

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status
Register field shall read as shown in row 2 of Figure 14.

(11)

(12)

Transmit across the LTPB 1o the UUT a Mode Control Command with the Command
Register reading E4A04g. The UUT shall reset, perform self-test, and enter the
Quiescent mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED mode.
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TEST SEQUENCE FOR MODE TRANSITIONS TO AND
FROM THE DISABLED MODE

TESTER ACTION

POWER-UP UUT

UUT RESPONSE

POWER-UP

VERIFICATION

ALLOW UUT TO ENTER
RESET MODE

ALLOW UUT TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO QUIESCENT

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO LOOPBACK

ISSUE COMMAND-TO
CHANGE MODE 'OF) UUT
TO MODE 110

ISSUE COMMAND

FOR UUT ‘TO REMAIN
IN CURRENT MODE

RESET UUT

ALLOW UUT TO ENTER
QUIESCENT MODE

RESET

QUIESCENT

DISABLED

QUIESCENT

DISABLED

ENABLED

DISABLED

DISABLED

DISABLED

DISABLED

RESET

QUIESCENT

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

INDUCE HARD
FAULT

RESET UUT

ALLOW USER TO ENTER
QUIESCENT MODE

FIGURE 17 - Test Sequence for DISABLED Mode

DISABLED

FAULTED

RESET

QUIESCENT

INSPECT STATUS
RE| T

INSPECT STATUS
REGISTER

INSPECT STATUS
REPORT
INSPECT STATUS

REPORT

INSPECT STATUS
REPORT

INSPECT STATUS
REPORT

l"' 'a

INSPECT-STATUS
REGISTER

INSPECT STATUS
REGISTER

INSPECT STATUS
REGISTER
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55.1.1.1.3

55.1.1.14

(Continued):

(13)

(14)

Induce a hard fault by precluding operation on each path. The UUT shall cease all
operations, disable its transmitters and receivers on both paths A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.

Through the BIU/Host interface, transmit a Mode Control Command with the

c. PAS
Stat
spe
spe

ENABL

a. PUHR
Reg
mod

b. TES

Command Register reading E4A0,g. The UUT shall reset, perfiofm self-test, and
enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 4 of Figure 14.

S CRITERIA: There shall be complete agreementlietween the contents of the
s Register and the mode of the UUT. The Statds‘Report shall bel|formatted as
ified in Figure 3.4.2.2-1 of AS4074. The BIU:Status Register shall be formatted as
ified in Figure 3.4.2.2.1-1 of AS4074.

ED Mode (See Figure 18):

RPOSE: The purpose of this test is.to verify the creation and formatting of the Status
ister field in the status report when the UUT transitions to and fromp the ENABLED
e.

T METHOD: The following steps shall be accomplished in order:

Power up the UUT. and allow sufficient time for the UUT to perfoim built-in test
before proceeding.

Allow the WUT to enter the QUIESCENT mode after successful gompletion of
initializatien and self-test.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED mjode.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 64A045. The UUT shall enter the ENABLED mode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status
Register field shall read as shown in row 3 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 44A045. The UUT shall enter the DISABLED mode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status
Register field shall read as shown in row 2 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 64A045. The UUT shall enter the ENABLED mode.
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55.1.1.14

(Continued):

(9)

(10)

Transmit across the LTPB to the UUT the Mode Control Command to change the
mode of the UUT to the QUIESCENT mode (illegal mode transition), the Command
Register reading 84A045. The UUT shall remain in the ENABLED mode.

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Report and the Status

Register field shall read as shown in row 3 of Figure 14.

Transmit across the LTPB to the UUT the Mode Control Command to change the

(11)

(12)

(13)

(14)

mode of the UUT to the LOOPBACK mode (illegal mode transitic
Register reading 24A045. The UUT shall remain in the ENABLE

Repeat step (8) of 5.5.1.1.1.1. The UUT shall issue a Status Ref
Register field shall read as shown in row 3 of Figure 14.

Transmit across the LTPB to the UUT the Mode C€ontrol Comma
mode of the UUT to RESERVED mode 110 (illegal mode transiti
Register reading C4A04¢. The UUT shall remain in the ENABLE

Repeat step (8) of 5.5.1.1.1.1. The UUTshall issue a Status Ref
Register field shall read as shown in rew 3 of Figure 14.

Transmit across the LTPB to the WUT a Mode Control Command

n), the Command
D mode.

port and the Status

nd to change the
bn), the Command
D mode.

port and the Status

Wwith the Command

Register reading 04A0,¢ (remain in current state). The UUT shafl remain in the

ENABLED mode.

Repeat step (8) of 5.5(1.;+.1.1. The UUT shall issue a Status Ref
Register field shall read as shown in row 3 of Figure 14.

Transmit across.the LTPB to the UUT a Mode Control Command
Register reading E4A04g. The UUT shall reset, perform self-test
QUIESCENT mode.

port and the Status

Wwith the Command
and enter the

Through-the BIU/Host interface, read the contents of the BIU Status Register. The

Statds'Register shall read as shown in row 4 of Figure 14.

Transmit across the L TPB to the UUT a Mode Control Command

ith the Command

(15)

(16)

Register reading 44A045. The UUT shall enter the DISABLED mode.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 64A045. The UUT shall enter the ENABLED mode.

Induce a hard fault by precluding operation on each path. The UUT shall cease all
operations, disable its transmitters and receivers on both paths A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.
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TEST SEQUENCE FOR MODE TRANSITIONS TO AND
FROM THE ENABLED MODE

TESTER ACTION UUT RESPONSE VERIFICATION

POWER-UP UUT POWER.UP

ALLOW UUT TO ENTER

RESET MODE RESET

ALLOW UUT TO ENTER

QUIESCENT MODE QUIESCENT

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO QUIESCENT

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO LOOPBACK

ISSUE COMMAND
TO CHANGE MODE ENABLED
OF UUT TO MODE-110

ISSUE COMMAND
FOR UUT TO REMAIN ENABLED
IN CURRENT “MODE

DISABLED

ENABLED
INSPECT STATUS
REPORT

DISABLED
INSPECT STATUS
REPORT

ENABLED

ENABLED
INSPECT STATUS
REPORT

ENABLED
INSPECT STATUS
REPORT

INSPECT STATUS
REPORT

INSPECT STATUS
REPORT
RESET-UUT RESET

ALLOW UUT TO ENTER

QUIESCENT MODE QUIESCENT

Y
i

INSPECT STATUS
REGISTER

ISSUE COMMAND DISABLED

OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ENABLED

FAUT | rueo |
FAULTED
PR INSPECT STATUS
REGISTER
RESET UUT RESET

ALLOW USER TO ENTER
QUIESCENT MODE

QUIESCENT

INSPECT STATUS
REGISTER

FIGURE 18 - Test Sequence for ENABLED Mode
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55.1.1.14

5.5.1.1.1.5

(Continued):

(17) Through the BIU/Host interface, transmit a Mode Control Command with the
Command Register reading E4A04g. The UUT shall reset, perform self-test, and

enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Sta
Status Register shall read as shown in row 4 of Figure 14.

tus Register. The

c. PASS CRITERIA: There shall be complete agreement between the contents of the

Stat
spe
as s

RESET

a. PUR
tran

b. TES

IS Register and the mode of the UUI. The Status Report shall be
ified in Figure 3.4.2.2-1 of AS4074. The BIU Status Register.field
pecified in Figure 3.4.2.2.1-1 of AS4074.

Mode (See Figure 19):

RPOSE: The purpose of this test is to verify the opération of the U
sitions to and from the RESET mode.

T METHOD: The following steps shall be accomplished in order:

formatted as
shall be formatted

UT when it

Power up the UUT and allow sufficientdime for the UUT to perfoqm built-in test

before proceeding.

Allow the UUT to enter the QUIESCENT mode after successful g
initialization and self-test.

Status Register shall.read as shown in row 4 of Figure 14.

Transmit across/the LTPB to the UUT a Mode Control Command
Register reading 44A045. The UUT shall enter the DISABLED m

Transmitacross the LTPB to the UUT a Mode Control Command
Register reading 64A045. The UUT shall enter the ENABLE moq

ompletion of

Through the BIU/Host interface, read the contents of the BIU Status Register. The

Wwith the Command
ode.

Wwith the Command
le.

Transmit across the LTPB to the UUT a Report Configuration Command:
ET 10

PX 00

SMC 010

SA Physical address of UUT

DA Physical address of station other than UUT
wWC 1

LC 0

RC 1

RS 0

RT 0

On the following token hold the UUT shall issue a Configuration Report formatted as
specified in Figure 3.4.2.1.1 of AS4074. The report shall contain the default
initialization timer values specified in the appropriate slash sheet of AS4074.
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55.1.1.1.5

(Continued):
(6) Transmit across the LTPB to the UUT a Load Configuration Command:

FT 110
PX 00
SMC 010
SA Physical address of UUT
DA Physical address of station other than UUT
WC Big
LC 1
RC 1
RS 0
RT 0
TPT Max Value (FFFF4g)
BAT Max Value (FFFF4g)
RAT Max Value (FFFF4g)
THT Max Value (FFFF4g)
TRT1 Max Value (FFFF4¢)
TRT2 FFFE4¢
TRT3 FFFD46
MSA Max Value

TSM Update Rate Max Value

On the following token holdithe UUT shall issue a Configuration R
specified in Figure 3.4¢(2.1.1 of AS4074. The report shall contain
in the corresponding fields.

Transmit across(the LTPB to the UUT a Mode Control Command
Register reading E4A04g. The UUT shall reset, perform self-test
QUIESCENT mode.

eport formatted as
the loaded values

Wwith the Command
and enter the

Through-the BIU/Host interface, read the contents of the BIU Status Register. The

Status' Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPB to the UUT a Mode Control Command

with the Command

Register reading 44A04¢. The UUT shall enter the DISABLED mode.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 64A045. The UUT shall enter the ENABLED mode.
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TEST SEQUENCE FOR MODE TRANSITIONS TO AND

TESTER ACTION

POWER-UP UUT

FROM THE RESET MODE

UUT RESPONSE VERIFICATION

POWER-UP

ALLOW UUT TO ENTER
RESET MODE

ALLOW UUT TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE REPORT
CONFIGURATION
COMMAND TO UUT

ISSUE LOAD
CONFIGURATION
COMMAND TO UUT

RESET UUT

ALLOW JUT*TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO DISABLED

QUIESCENT
DISABLED

INSPECT. STATUS
REGISTER

ENABLED

INSPECT CONFIG
REPORT FOR
DEFAULT VALUES

Y

INSPECT CONFIG
REPORT FOR
DEFAULT VALUES

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO ENABLED

ISSUE REPORT
CONFIGURATION
COMMAND TO UUT

ENABLED

ENABLED

INSPECT CONFIG
REPORT FOR
DEFAULT VALUES

FIGURE 19 - Test Sequence for RESET Mode
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55.1.1.1.5

55.1.1.1.6

(Continued):

(10)

Repeat step (5) of this section.

On the following token hold the UUT shall issue a Configuration Report formatted as
specified in Figure 3.4.2.1.1 of AS4074. The report shall contain the default
initialization timer values specified in the appropriate slash sheet of AS4074.

c. PASS CRITERIA: There shall be complete agreement between the contents of the
Status Register and the mode of the UUT. In addition, the UUT shall perform initialization

and
recq

AS4074.

FAULTH

a. PUR
tran

self-test in accordance with AS4074 when a RESET mode control command is
ived. The BIU Status Register shall be formatted as specified.inyFigure 3.4.2.2.1-1 of

ED Mode (See Figure 20):

RPOSE: The purpose of this test is to verify the operation of the UUT when it
sitions to and from the FAULTED mode.

Power up the UUT and allow sufficient timefor the UUT to perfom built-in test
before proceeding.

Allow the UUT to enter the QUIESCENT mode after successful gompletion of
initialization and self-test.

Induce a hard fault by precluding operation on each path. The UUT shall cease all
operations, disable its transmitters and receivers on both paths A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.

Through the'BIU/Host interface, transmit a Mode Control Command with the
Command Register reading E4A04g. The UUT shall reset, perfoym self-test, and
entersthe QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Stitus Register. The

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 24A044. The UUT shall enter the LOOPBACK mode.

Induce a hard fault by precluding operation on each path. The UUT shall cease all
operations, disable its transmitters and receivers on both paths A and B, and enter
the FAULTED mode.

Through the BIU/Host interface, read the contents of the BIU Status Register. The
Status Register shall read as shown in row 5 of Figure 14.
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55.1.1.1.6

(Continued):

(7)

(8)

Through the BIU/Host interface, transmit a Mode Control Command with the
Command Register reading E4A04g. The UUT shall reset, perform self-test, and

enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Sta
Status Register shall read as shown in row 4 of Figure 14.

tus Register. The

Transmit across the LTPB to the UUT a Mode Control Command with the Command

(10)

(11)

(12)

(13)

Register reading 44A04g. T'he UUT shall enter the DISABLED-

ode.

Induce a hard fault by precluding operation on each path. .The UUT shall cease all

operations, disable its transmitters and receivers on bothgpaths A
the FAULTED mode.

and B, and enter

Through the BIU/Host interface, read the contentsof the BIU Status Register. The

Status Register shall read as shown in row 5 eDFigure 14.

Through the BIU/Host interface, transmit a:Mode Control Command with the

Command Register reading E4A04g. The UUT shall reset, perfo
enter the QUIESCENT mode.

rm self-test, and

Through the BIU/Host interface, réad the contents of the BIU Status Register. The

Status Register shall read as shown in row 4 of Figure 14.

Transmit across the LTPBAothe UUT a Mode Control Command
Register reading 44A0;5" The UUT shall enter the DISABLED m

Transmit across the'LTPB to the UUT a Mode Control Command
Register reading 64A045. The UUT shall enter the ENABLED m

Wwith the Command
ode.

with the Command
hde.

Induce a hard fault by precluding operation on each path. The YUT shall cease all

operations,-disable its transmitters and receivers on both paths A
the FAUETED mode.

and B, and enter

TRreugh the BIU/Host interface, read the contents of the BIU Stj\us Register. The

(14) Through the BIU/Host interface, transmit a Mode Control Command with the
Command Register reading E4A04g. The UUT shall reset, perform self-test, and

enter the QUIESCENT mode.

Through the BIU/Host interface, read the contents of the BIU Sta
Status Register shall read as shown in row 4 of Figure 14.

tus Register. The

PASS CRITERIA: There shall be complete agreement between the contents of the

Status Register and the mode of the UUT. The BIU Status Register shall be formatted as
specified in Figure 3.4.2.2.1-1 of AS4074.
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TEST SEQUENCE FOR MODE TRANSITIONS TO AND
FROM THE FAULTED MODE

TESTER ACTION

POWER-UP UUT

ALLOW UUT TO ENTER
RESFT MODE

UUT RESPONSE VERIFICATION

POWER-UP

RESET

ALLOW UUT TO ENTER
QUIESCENT MODE

INDUCE HARD
FAULT

RESET UUT

ALLOW UUT TO ENTER
QUIESCENT MODE

ISSUE COMMAND
TO CHANGE MODE
OF UUT TO LOOPBACK

INDUCE HARD
FAULT

RESET UUT

ALLOW USER TO ENTER
QUIESCENT MODE

ISSUE COMMAND TO
CHANGE MODE OF\WUuT
TO DISABLED

INDUCE HARD
FAULT
RESEF-UUT

ALLOW USER TO ENTER
QUIESCENT MODE

ISSUE COMMAND

TO-CHANGE-MODE

QUIESCENT

FAULTED
INSPECT STATUS
REGISTER

RESET

QUIESCENT
INSPECT STATUS
REGISTER

LOOPBACK

FAULTED
INSPECT STATUS
REGISTER

RESET

QUIESCENT
INSPECT STATUS
REGISTER

DISABLED

FAULTED
INSPECT STATUS
REGISTER

RESET

QUIESCENT
INSPECT STATUS
REGISTER

DISABLED

OF UUT TO DISABLED
ISSUE COMMAND

TO CHANGE MODE
OF UUT TO ENABLED

INDUCE HARD
FAULT

RESET UUT

ALLOW USER TO ENTER
QUIESCENT MOQDE

ENABLED

FAULTED

'

INSPECT STATUS
REGISTER

RESET

QUIESCENT

INSPECT STATUS
REGISTER

FIGURE 20 - Test Sequence for FAULTED Mode
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5.5.1.1.2 BIU Media Interface Operational Modes:

5.5.1.1.21

ENABLE BUS Mode:

a. PURPOSE: The purpose of this test is to verify operation of the UUT Bus A and Bus B
interfaces while functioning in the ENABLED BUS mode.

b. TEST METHOD: The following steps shall be accomplished in order:

(6)

Power up the UUT and allow sufficient time for the UUT to perform built-in test

bhaofora -y adina
OCTOTCPTOCC TOTygT

Allow the UUT to enter the QUIESCENT mode after successful d
initialization and self-test.

Transmit across the LTPB to the UUT a Mode Control-€ommand
Register reading 04A04¢. The Bus A and Bus B transmitters and
enabled to full power.

Transmit across the LTPB to the UUT a Mode .Control Command
Register reading 40204¢. The UUT shall.enter the DISABLED m

Transmit across the LTPB to the UUT the following Station Manag

FT 110

Px 00

SMC 010

DA Physical address of UUT

SA Physical address of station other than UUT
wC 1

LC 0

RC 0

RS 1

RT 0

TheJUT shall issue a Status Report and the Status Register fiel
shown in step 1 of Figure 21.

ompletion of

with the Command
receivers shall be

with the Command

ode.

gement Frame:

i shall read as

c. CRITERIA: There shall be complete agreement between the contents of the Status
Register and the mode of the UUT. The Status Report shall be formatted as specified in
Figure 3.4.2.2-1 of AS4074. The BIU Status Register shall be formatted as specified in
Figure 3.4.2.2.1-1 of AS4074.

-81-



https://saenorm.com/api/?name=11fdfcbcf7cd1a6ab68c459e3dc42157

SAE AS4290

Step Mode | BusA | BusB | TME | Rsvd | RXM | RPB
1 010 001 001 0 XXX | X X
2 010 010 001 0 XXX | X X
3 010 011 001 0 XXX | X X
4 100 100 001 0 | XXX | X X
5 100 001 001 0 XXX | X X
[ 010 111 001 0 XXX X

FIGURE 21

5.5.1.1.2.2 ENABL

a. PUR

whil

()

isvd = Reserved, X = Ignore

- BUS TEST Mode:

RPOSE: The purpose of this test is to verify operation of the UUT
b functioning in the ENABLE BUS TEST mode.

T METHOD: The following steps shall.bé& accomplished in order:

before proceeding.

initialization and self-test.

Transmit across the.LTPB to the UUT a Mode Control Command

transmitter oufput at half power.

Transmitacross the LTPB to the UUT a Mode Control Command

Register field shall read as shown in step 2 of Figure 21.

- Contents of Status Register for Testing BIU Media Intefface Opgrational Modes

Bus A interface

Power up the UUT and allow sufficient time for the UUT to perfoqm built-in test

Allow the UUT to enter the QUIESCENT mode after successful gompletion of

Wwith the Command

Register reading08A0,45. The Bus A test mode shall be enabled with the

Wwith the Command

Registéer réading 40204¢. The UUT shall enter the DISABLED mode.
Repeat step (5) of 5.5.1.1.2.1. The UUT shall issue a Status Report and the Status

c. PASS CRITERIA: There shall be complete agreement between the contents of the
Status Register and the mode of the UUT. The Status Report shall be formatted as
specified in Figure 3.4.2.2-1 of AS4074. The BIU Status Register shall be formatted as
specified in Figure 3.4.2.2.1-1 of AS4074.
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5.5.1.1.2.3 ENABLE RECEIVER ONLY Mode:

a. PURPOSE: The purpose of this test is to verify operation of the UUT Bus A interface
while functioning in the ENABLE RECEIVER ONLY mode.

b. TEST METHOD: The following steps shall be accomplished in order:

Power up the UUT and allow sufficient time for the UUT to perform built-in test

before proceeding.

(5)

c. PAS
Stat
spe
spe

5.5.1.1.2.4 DISABL

a. PUHR
whil
for 1

b. TES

Allow the UUT to enter the QUIESCENT mode after successfuld
initialization and self-test.

Transmit across the LTPB to the UUT a Mode Control Command
Register reading 0CAO4¢. The Bus A receiver shall bgé.enabled 3
transmitter shall be disabled.

Transmit across the LTPB to the UUT a Mode €ontrol Command
Register reading 40204g. The UUT shall enter the DISABLED m

Repeat step (5) of 5.5.1.1.2.1. The UUF'shall issue a Status Rep
the Status Register field shall read as shown in step 3 of Figure }

S CRITERIA: There shall be complete agreement between the cq
s Register and the mode of the UUT. The Status Report shall be
cified in Figure 3.4.2.2-1 of AS4074. The BIU Status Register sha
ified in Figure 3.4.2.2.1-1of AS4074.

E DATA STREAMING TIMER and ENABLE TPO TEST Mode:

RPOSE: The purpose of this test is to verify operation of the UUT
e the Bus A Data Streaming Timer is disabled and the UUT Bus A i
PO test.

T METHOD: The following steps shall be accomplished in order:

ompletion of

Wwith the Command
ind the Bus A

Wwith the Command
ode.

ort on path B and
1.

ntents of the
formatted as
| be formatted as

Bus A interface
nterface is enabled

Power up the UUT and allow sufficient time for the UUT to perfor|m built-in test

betrore proceeding.

Allow the UUT to enter the QUIESCENT mode after successful completion of

initialization and self-test.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 14A044. The Bus A Data Streaming Timer shall be disabled.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 10204¢. The TPO Test of Bus A shall be enabled and the UUT

shall transmit a continuous preamble.
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55.1.1.24

5.5.1.1.2.5

5.5.1.1.2.6

(Continued):

(5) Through the BIU/Host interface, read the contents of the Status Register. The Status
Register shall read as shown in step 4 of Figure 21.

c. PASS CRITERIA: There shall be complete agreement between the contents of the
Status Register and the mode of the UUT. The BIU Status Register shall be formatted as
specified in Figure 3.4.2.2.1-1 of AS4074.

RESET

DATA STREAMING TIMFR Made-

a. PUR
whil

b. PAS
Stat

spe
DISABL
a. PUR

whil

b. TES

RPOSE: The purpose of this test is to verify operation of the UUJF
b the Bus A Data Streaming Timer is reset.

Repeat steps (1) through (4) of 5.5.1.1.2.4.

Bus A interface

Through the BIU/Host interface, transmit the Mode Control Cominand 182044 to

reset the Data Streaming Timer. The UUT shall cease transmiss
continuous preamble after Data Streaming Timer timeout.

Through the BIU/Host interface, read the’contents of the Status R
Status Register shall read as shown instep 5 of Figure 21.

S CRITERIA: There shall be complete agreement between the cq
s Register and the mode of the-UUT. The BIU Status Register sh
ified in Figure 3.4.2.2.1-1 of AS4074.

E BUS Mode:

RPOSE: The purpese of this test is to verify operation of the UUT
e functioning in the’'DISABLED mode.

T METHOD:The following steps shall be accomplished in order:

ion of the

Register. The

ntents of the
all be formatted as

Bus A interface

Powenrup the UUT and allow sufficient time for the UUT to perfoqm built-in test

before proceeding.

Allow the UUT to enter the QUIESCENT mode after successful

ompletion of

initialization and self-test.

Transmit across the LTPB to the UUT a Mode Control Command with the Command
Register reading 1CA04¢. The Bus A transmitter and receiver shall be disabled.

Transmit across the LTPB to the UUT, on path B, a Mode Control Command with the
Command Register reading 40204¢. The UUT shall enter the DISABLED mode.

Repeat step (5) of 5.5.1.1.2.1. The UUT shall issue a Status Report and the Status

Register field shall read as shown in step 6 of Figure 21.
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55.1.1.2.6

(Continued):

c. PASS CRITERIA: There shall be complete agreement between the contents of the
Status Register and the mode of the UUT. The Status Report shall be formatted as
specified in Figure 3.4.2.2-1 of AS4074. The BIU Status Register shall be formatted as
specified in Figure 3.4.2.2.1-1 of AS4074.

5.5.1.2 BIU Error Register:

5.56.1.2.1

5.5.1.2.11

BIU Error
the functi
Report up

Receivd

a. PUHR
the
afte

b. TES
equ
acc(

bn of the BIU Error Register, and the formatting of the Error Registé
on receiving invalid messages(s) from the LTPB.

r Parity Error (Receive):

RPOSE: The purpose of this test is to verify the operation of the U
BIU Error Register, and the formatting of the Error Register field in
 the UUT receives a message containing a_parity error.

T METHOD: Each message shall be transmitted across the LTPE
pment and shall have a word count of, 256. The following steps sk
pmplished in order:

Register(Receive)—The purpose of thesetestsistoverify theopgration of the UUT,

r field in the Status

UT, the function of
the Status Report

using the test
all be

Power up the UUT and allow, sufficient time for the UUT to perfoqm built-in test

before proceeding.

Allow the UUT to entef the QUIESCENT mode after successful d
initialization and self-test.

Transmit across\the LTPB to the UUT a Mode Control Command
Register reading 44A04g. The UUT shall enter the DISABLED

Transmitacross the LTPB to the UUT a Mode Control Command
Registerreading 64A045. The UUT shall enter the ENABLED m

Transmit a message frame to the UUT containing a parity error.

ompletion of

Wwith the Command
ode.

with the Command
bde.

Transmit across the LTPB to the UUT the following Station Mana

FT 110

Px 00

SMC 010

DA Physical address of UUT

SA Physical address of station other than UUT
wC 1

LC 0

RC 0

RS 1

RT 0

gement Frame:
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5.5.1.2.11

55.1.2.1.2

5.56.1.2.1.3

55.1.2.14

(Continued):

C.

PASS CRITERIA: The UUT BIU Error Register bits MER and RPE shall be set and the

message shall be discarded and not forwarded to the Host. The UUT shall issue a Status
Report in the form of Figure 3.4.2.2-1 of AS4074 with the Error Register bits MER and
RPE set.

Messag

a.

e Word Count Error (Receive):

PURBQSE: The purpase of this test is to verify the operation the UUT,

the function of the

BIU
the

TES
equ
5.5.
cou
5.5.

PAS
meg
Rep
wC

Redund

PUR
the
afte

TES
equ
5.5.
B. R

PAS

a.

Error Register, and the formatting of the Error Register field in the
JUT receives a message containing a word count error.

T METHOD: Each message shall be transmitted across/he LTPE

Status Report after

using the test

pment and shall have a word count of 256. Repeat steps (1) throdigh (4) of

1.2.1.1. Transmit a message frame to the UUT containing a word
nt not equal to the number of words stored in the-receive queue).
1.2.1.1.

S CRITERIA: The UUT BIU Error Register, bits MER and WCE sh
sage shall be discarded and not forwarded to the Host. The UUT {
ort in the form of Figure 3.4.2.2-1 of AS4074 with the Error Regist
E set.

ant Media Timeout (Receive):

RPOSE: The purpose of this test is to verify the operation of the U
BIU Error Register, and the formatting of the Error Register field in
" a redundant media-timeout occurs during transmission of a mess

T METHOD: «Each message shall be transmitted across the LTPE

count error (word
Repeat step (6) of

all be set and the
hall issue a Status
br bits MER and

UT, the function of
the Status Report
age to the UUT.

using the test

pment and shall have a word count of 256. Repeat steps (1) throdigh (4) of

1.2.1.1. Transmit a message frame to the UUT with redundant me
Repeat'step (6) of 5.5.1.2.1.1.

SCERITERIA: The UUT BIU Error Register bit RMT shall be set a

Hia timeout on Bus

hd the BIU shall

noti

the HOsSL O the Tault on pnysiCal path B and shall continue norm

| operation. The

UUT shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074 with the Error

Reg

Redund

ister bit RMT set.

ant Media Skew Error (Receive):

a. PURPOSE: The purpose of this test is to verify the operation of the UUT, the function of
the BIU Error Register, and the formatting of the Error Register field in the Status Report
after a redundant media skew error occurs during transmission of a message to the UUT.

TEST METHOD: Each message shall be transmitted across the LTPB using the test

equipment and shall have a word count of 256. Repeat steps (1) through (4) of
5.5.1.2.1.1. Transmit a message frame to the UUT with redundant media skew error on

Bus

B. Repeat step (6) of 5.5.1.2.1.1.
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55.1.2.14

(Continued):

C.

PASS CRITERIA: The UUT BIU Error Register bit RMS shall be set and the BIU shall
notify the Host of the fault on physical path B and shall continue normal operation. The
UUT shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074 with the Error
Register bit RMS set.

5.5.1.2.1.5 Bus A Error (Receive):

5.5.1.2.1.6 Bus B Hrror{(Receive):

a.

PURBQSE: The purpase of this test is to verify the operation of the LIUT, the function of
the BIU Error Register, and the formatting of the Error Register field(in|the Status Report
aftef the UUT receives a message on Bus A containing an error.

TEYT METHOD: Each message shall be transmitted acrossche LTPB using the test
equjpment and shall have a word count of 256. The following steps shall be
accomplished in order:

(1) | Repeat steps (1) through (4) of 5.5.1.2.1.1. Transmit a messag¢g frame with a
coding error on Bus A.

(2) | Repeat step (6) of 5.5.1.2.1.1.

(3) | Transmit a message frame to the YUT with a frame check failurg on Bus A.

(4) | Repeat step (2).

(5) | Transmit a message frame 1o the UUT with the last word having Iess than 16 bits on

Bus A.
(6) | Repeat step (2).

PASS CRITERIA: After the UUT receives each message frame the BIU Error Register

bits MER and ERA'shall be set and the message shall be discarded and not forwarded to
the Host. TheWUT shall issue a Status Report in the form of Figure 3}4.2.2-1 of AS4074
with|the Error-Register bits MER and ERA set.

a. PURPOSE: The purpose of this test is to verify the operation of the UUT, the function of

the BIU Error Register, and the formatting of the Error Register field in the Status Report
after the UUT receives a message on Bus B containing an error.

TEST METHOD: Each message shall be transmitted across the LTPB using the test
equipment and shall have a word count of 256. Repeat the procedure for 5.5.1.2.1.5 for
Bus B.

PASS CRITERIA: After the UUT receives each message frame the BIU Error Register
bits MER and ERB shall be set and the message shall be discarded and not forwarded to
the Host. The UUT shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074
with the Error Register bits MER and ERB set.
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55.1.2.1.7 Receive

Queue Full (Receive):

a. PURPOSE: The purpose of this test is to verify the operation of the UUT, the function of
the BIU Error Register, and the formatting of the Error Register field in the Status Report
when the UUT receive queue is full.

TEST METHOD: Each message shall be transmitted across the LTPB using the test

equipment and shall have a word count of 256. The following steps shall be

acco

mplished in order:

(1)

(2)

PAS
and
the

5.5.1.2.2 BIU Error|
the functi
Report up

Transm

a. PUHR
the
afte

TES
mes
add
wor

5.5.1.2.21

S CRITERIA: For steps a) and b), the UUT BIUError Register bit
the UUT shall issue a Status Report in the form of Figure 3.4.2.2-
Error Register bit RQF set. For step (2), the UUT shall not queue fhe new messages.

bn of the BIU Error Register, and the formatting of the Error Registe
on receiving invalid messages(s) form the LTPB.

t Message Aborted (Transmit):

RPOSE: The purpose.of this test is to verify the operation of the U
BIU Error Register,'and the formatting of the Error Register field in

sages frames across the BIU/Host interface. The message frame
ressed to a physical address other than that assigned to the UUT
| count of 256. Repeat steps (1) through (4) of 5.5.1.2.1.1. Cause

Repeat steps (1) through (4) of 5.5.1.2.1.1. Transmit sufficient\va
to the UUT to completely fill the receive queue space at all priorifi
data shall be removed from the UUT receive queue. Repgeat ste

Transmit one message each at all priorities to the UUJT: Repeat
55.1.211.

Register (Transmit): The purpose of-these tests is to verify the op

the UUT aborts_a message transmission.

T METHOD:-"The test equipment shall load the UUT transmit que

D

lid message traffic

es. No received
(6) of 5.5.1.2.1.1.

step (6) of

RQF shall be set
of AS4074 with

bration of the UUT,
r field in the Status

UT, the function of

the Status Report

e with the

5 shall be

hnd shall have a
 the UUT to abort

1.2.11.

tran

sEmission of a message Ir_\rinr to nnmplnfinn

Repneat step (B) of 5
L = \"7

PASS CRITERIA: The UUT BIU Error Register bits TXM and TMA shall be set and the

BIU shall notify the Host of the fault on physical path A and shall continue normal
operation. The UUT shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074

with

55.1.2.2.2 Transmi

the Error Register bits TXM and TMA set.

tter Parity Error (Transmit):

a. PURPOSE: The purpose of this test is to verify the operation of the UUT, the function of
the BIU Error Register, and the formatting of the Error Register field in the Status Report
after the UUT transmits a message containing a parity error.
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5.5.1.2.2.2

5.5.1.2.2.3

(Continued):

b. TEST METHOD: The test equipment shall load the UUT transmit queue with the
messages frames across the BIU/Host interface. The message frames shall be
addressed to a physical address other than that assigned to the UUT and shall have a
word count of 256. Repeat steps (1) through (4) of 5.5.1.2.1.1. Cause the UUT to
transmit a message frame with a parity error. Repeat step (6) of 5.5.1.2.1.1

shall continue normal aperation. The UUT shall issue a Status R

PASS CRITERIA: The UUT BIU Error Register bits TXM and TPE shall be set and the

port in the form of

c.
UUT
Figy

Bus A H

a. PUHR

the

re 3.4.2.2-1 of AS4074 with the Error Register bits TXM and TRE

rror (Transmit):

RPOSE: The purpose of this test is to verify the operation of the U
BIU Error Register, and the formatting of the Error Register field in
" the UUT transmits on Bus A a message frame,containing an errg

T METHOD: The test equipment shall load the' UUT transmit que
sages frames across the BIU/Host interfage.” The message frame
ressed to a physical address other than<that assigned to the UUT

Repeat steps (1) through (4) of 5:5.1.2.1.1. Cause the UUT to tr|
frame with a coding error on Bus A.

Repeat step (6) of 5.54.2:1.1. The UUT shall issue a Status Re
Error Register bits TXM"and ERA shall be set.

Cause the UUT o, transmit a message frame with a frame check
Repeat step'(2).

Cause the UUT to transmit a message frame with the last word h
bits on-Bus A.

Repeat step (2).

| count of 256. The following steps shall be accomplished in ordef:

Set.

UT, the function of
the Status Report
r.

1e with the
5 shall be
hnd shall have a

ansmit a message

port and the BIU

failure on Bus A.

aving less than 16

afte
b. TES
mes
add
wor
(1)
(2)
)
(4)
)
(6)
c.

PASS CRITERIA: After the UUT transmits each message frame the BIU Error Register

bits TXM and ERA shall be set and the UUT shall continue normal operation. The UUT
shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074 with the Error

Reg

ister bits TXM and ERA set.

5.5.1.2.2.4 Bus B Error (Transmit):

a. PURPOSE: The purpose of this test is to verify the operation of the UUT, the function of
the BIU Error Register, and the formatting of the Error Register field in the Status Report
after the UUT transmits a message frame containing an error on Bus B.
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5.5.1.2.24

5.5.1.2.25

5.5.1.2.2.6

(Continued):

b. TEST METHOD: The test equipment shall load the UUT transmit queue with the
messages frames across the BIU/Host interface. The message frames shall be
addressed to a physical address other than that assigned to the UUT and shall have a
word count of 256. Repeat the procedure for 5.5.1.2.2.3 for Bus B.

PASS CRITERIA: After the UUT transmits each message frame the BIU Error Register

bits TXM and ERB shall be set and the UUT shall continue normal operation. The UUT

issue a Status Report in the form of Figure 3.4 2 2-1 of AS4074 w

ith the Error

sha
Reg
Bus ATl
a. PUHR

the
whe

TES
meg
add
wor
mor
Rep

PAS
con
be g
with

Bus B T

a. PUR
the
whe

ister bits TXM and ERB set.

ransmission Monitor Timeout (Transmit):

RPOSE: The purpose of this test is to verify the operation of the U
BIU Error Register, and the formatting of the Error Register field in
n a transmission monitor timeout occurs on Bus-A.

T PROCEDURE: The test equipment shall load the UUT transmit
sages frames across the BIU/Host interfage.” The message frame
ressed to a physical address other than<that assigned to the UUT
I count of 256. Repeat steps (1) through (4) of 5.5.1.2.1.1. Induc{
itor timeout error (no echo was detected) on Bus A, indicating a m
eat step (6) of 5.5.1.2.1.1.

S CRITERIA: The Bus A:-MIU shall cease transmission, shall gen
lition to the TPIU, and shall disable itself. The Error Register bits ]
et. The UUT shall issue a Status Report in the form of Figure 3.4.
the Error Register-bits TXM and TTA set.

ransmission.Monitor Timeout (Transmit):

RPOSE: (The purpose of this test is to verify the operation of the U
BIU Error Register, and the formatting of the Error Register field in
n attransmission monitor timeout occurs on Bus B.

UT, the function of
the Status Report

queue with the
5 shall be

hnd shall have a
b a transmission
edia failure.

erate a fault
XM and TTA shall
P.2-1 of AS4074

UT, the function of
the Status Report

TE

I PRUOCEDURE. Tnhe test equipment shall load the UU T transml

queue with the

messages frames across the BIU/Host interface. The message frames shall be
addressed to a physical address other than that assigned to the UUT and shall have a
word count of 256. Repeat procedure 5.5.1.2.2.5 for Bus B.

PASS CRITERIA: The Bus B MIU shall cease transmission, shall generate a fault

condition to the TPIU, and shall disable itself. The Error Register bits TXM and TTB shall
be set. The UUT shall issue a Status Report in the form of Figure 3.4.2.2-1 of AS4074

with

the Error Register bits TXM and TTB set.
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5.5.1.2.2.7 BAT Timeout (Transmit):

a. PURPOSE: The purpose of this test is to verify the operation of the UUT and the function
of the BIU Error Register when a BAT timeout occurs.

b. TEST PROCEDURE: The test equipment shall load the UUT transmit queue with the
messages frames across the BIU/Host interface. The message frames shall be
addressed to a physical address other than that assigned to the UUT and shall have a
word count of 256. Repeat steps (1) through (4) of 5.5.1.2.1.1. Permit HSDB BAT

time

c. PAS
BAT]
Thrq
Erra

5.5.1.2.2.8 TPT Tin

a. PUR
of th

b. TES
mes
add
wor

c. PAS

out to occur and allow the UUT to perform bus reinitialization.

S CRITERIA: The TPIU shall notify the BIU that a BAT timegdut'hap occurred and the
shall then be reset and restarted. The BIU shall initiate the;Claim|Token procedure.
ugh the BIU/Host interface, read the contents of the BIUJ Error Register. The BIU

r Register bits TXM and BTO shall be set.

neout (Transmit):

RPOSE: The purpose of this test is to verify the operation of the UUT and the function
e BIU Error Register when a TPT timeoutioccurs.

T METHOD: The test equipment shall load the UUT transmit quelie with the
sages frames across the BIU/Hostinterface. The message framep shall be
ressed to a physical address other than that assigned to the UUT and shall have a
| count of 256. The following:steps shall be accomplished in ordef:

Repeat steps (1) through (4) of 5.5.1.2.1.1.

Permit a token passing timeout to occur. Through the BIU/Host interface, read the
contents of the'BtU Error Register.

Permit a second token passing timeout to occur. Through the BIJ/Host interface,
read the contents of the BIU Error Register.

S CRITERIA: For step (2), the TPIU shall notify the BIU that a THT timeout has

occuirred, the TPT shall be reset and restarted, and the UUT shall transmit a token to the
currtmfutcessm-addresr%tepﬁj—the%ﬂ-shaﬂﬂcﬁrﬂﬁﬂﬁ-that a TPT timeout

has occurred, the TPT shall be reset and restarted, and the UUT shall hunt for a new
successor. The Error Register bits TXM and TTO shall be set for both steps (2) and (3).

5.5.2 Load/Report Configuration Command:

a. PURPOSE: This portion of the test shall verify that the UUT properly loads control parameters
from a load/report configuration command addressed to it and transmits a configuration report.
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