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FOREWORD

This document contains two major sections for the testing~of bus monitoys:
electrical|tests and protocol tests.
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1.
1.1

1.2

2.
2.1

2.2

SCOPE:
General:

This Aerospace Standard (AS) defines the test requirements for determining
that bus monitors meet the requirements of MIL-STD-1553B, Digital Time
Division Command/Response Multiplex Data Bus.

Application:

This standard is a general test plan for validation or production test of
any bus monitor designed to meet the requirements of MIL-STD-1553B. These
| | S i

requiremen ; oked in a
specificafiion or statement of work.

The primarly intent of this test plan is to test those requiremepnts of
MIL-STD-1953 for Bus Monitors that have been implementedUin har{dware,
software, |lor firmware. However, it is recognized that(Csome addiftional
software may be required to meet this intent and that this software may be
the operatiional software (or some portion thereof)y special tesft software,
or some cgmbination of these.

Tests speqified herein may be performed in.any order, combined [with one
another, qr combined with other tests of the subsystem in whicH the bus
monitor mdy be embedded.

This document deals only with bus mopitor functions that are explicitly

described|in MIL-STD-1553. This.document does not specify tesfs that check
the integnity of the data from.the subsystem to the bus, nor ddes it attempt
to addresg the system test requirements.

For tests|specified to bejused in production test of a bus monitor chip,
module, of function within an equipment, it is intended that al|l stimuli and
measurements be made tvia external connections and/or test poinfs. No
required qccess tocZany other points is intended.

APPLICABLE | DOCUMENTS:

Standards| MiTitary:

MIL-STD-1553B, 21 Sep 1978 Aircraft Internal Time Division Command/Response
Multiplex Data Bus, with Notice 2, 8 September 1986.

MIL-HDBK-1553A, 1 November, 1988 Multiplex Applications Handbook
Other Documents:

SAE AS4112  Production Test Plan for the Digital Time Division Command/
Response Multiplex Data Bus Remote Terminal
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DEFINITIONS:

MESSAGE: A single message is the transmission of a command word, status,
and data words if they are specified. For the case of a remote terminal to
remote terminal (RT to RT) transmission, the message shall include the two
command words, one or two status words, and data words.

MESSAGE SEGMENT: A message segment is any word or contigous part of a
message up to and including the entire message.

BUS CONDITIONS: The following are definitions of bus conditions that bus
monitors may pe required to detect. A description of the actual signal,

state, or-&e%+eﬁ—%akeﬁ—w+%h4ﬁ—%he—bﬂ%—meﬁ+%e*—%ha%—+s—ﬁeed—dﬁ¥1ng test
procedure$ to indicate the detection of each of the followingChus conditions

shall be attached to the test results.

.1 AMS - ACCEPTABLE MESSAGE SEGMENT: An AMS condition oCeurs w]thin a bus

monitor|when it determines that a message segment contains om]y valid
word(s)| and valid data words, and that the words$care contiglious where
required and that the bus monitor is programmed:to accept su¢h a valid
message|segment.

.2 UMS - UNACCEPTABLE MESSAGE SEGMENT: A UMS, condition occurs when a bus

monitor|determines that a message segment is not an AMS.

Other Defjnitions:

.1 VW - VALID WORD: A word that conforms to the following minipum criteria:

The|word begins with a(valid sync field
The|bits are in a valid Manchester II code
The[information field has 16-bits plus parity
The|word parity As-odd

QN o w

.4.2 UUT - UNIT UNDERATEST: For the purposes of this test plan, UUT refers to

the bus|monitor~tnder test.

.3 BC - BUS CONJROLLER: As defined in the paragraph titled "Buf Controller"

of MIL-PTD<1553.

.4 RT - REMOTE TERMINAL: As defined in the paragraph titled "Remote

Terminal" of MIL-STD-1553.

.5 BM - BUS MONITOR: As defined in the paragraph titled "Bus Monitor" of

MIL-STD-1553.

GENERAL TEST REQUIREMENTS:

The following paragraphs define the configurations, pass/fail criteria, and
general procedures for testing bus monitors. Specifically, this document
contains the test configurations and procedures for the Electrical Tests
(5.1), the Protocol Tests (5.2), and Noise Rejection Tests (5.3) for
MIL-STD-1553 bus monitors. The bus monitor under test is referred to as the
unit under test (UUT). Proper terminal responses are defined in each
paragraph.

-6 -
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4.1

General Monitoring Requirements:

In addition to the specific tests that follow, bus monitors must be

continuously monitored throughout all tests for no response.

For bus

monitors that respond to a unique address, the general monitoring
requirements of 4.3 of the RT Validation Test Plan contained in Section 100
of MIL-HDBK-1553 shall also apply; for production testing, the requirements

of 4.1 of

SAE AS4112 shall also apply. The UUT shall have fail

ed the test

if at any time during the test it fails to meet the conditions of the
general monitoring requirements.

5.
5.1

Each test

direct cou
coupled st

performed

5.1.1 Output (
all uuT
characte
point "/
5.1.1.1 Output
test 1
the UL
noise

both

minimym frequency bandwidth of from DC to 10 MHz.

The p3
Vrms

5.1.1.2 Power

Electrical

DETAILED REQUIREMENTS:

Tests:

pled stubs. A UUT that provides both transformer and
ubs must be tested on both stubs. Electrical tests §
on all buses for UUTs with redundant bus-configuratig

[haracteristics: The following tests<are designed to
output characteristics comply with‘MIL-STD-1553. A1l
ristic tests shall use Figure TA,@with all measuremen
", unless otherwise noted.

Noise: The test configuration shown in Figure 2 sha
rhe UUT bus output noise levels. The test shall be cg
T is in the power-on state and the power-off state.
(Vrms) shall be measured at point "A" as shown in Fig
tates. Measurementsyshall be made with an instrument

iss criteria ane’ Vrms </= 14.0 mV for transformer couy
(/= 5.0 mV_for direct coupled stubs.

On/Off (Npise: A UUT shall Timit any spurious differg

durin
UuT a
shall
shall

a power-up or power-down sequence. Power shall be 3
d any outputs from the UUT onto the bus shall be meaf

paragraph contains the requirements for both transformer and

direct
hall be
ns.

verify that
output
ts taken at

11 be used to
nducted while
The output
ure 2 for
that has a

led stubs and

ntial output
pplied to the
ured. Power

be)'removed from the UUT and any output onto the bus f

The pass criteria are:

a.

shall be less than +250 mV peak.

b.

be less than +90 mV peak.

NOTE:

rom the UUT

For transformer coupled stubs, any spurious noise pulses produced

For direct coupled stubs, any spurious noise pulses produced shall

This test shall be performed using the normal on/off power

sequency to the UUT.
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5.1.2 Input Characteristics: The input tests are designed to verify that
multiplex devices can properly decode bi-phase data. All input
characteristic electrical tests shall use Figure 1A or 1B, with all
measurements taken at point "A" unless otherwise noted.

5.1.2.1 Input Waveform Compatibility:

5.1.2.1.1 Zero Crossing Distortion: A message with a message segment acceptable

to the UUT shall be transmitted to the UUT by the test equipment.

Positive and negative zero crossing distortions equal to 150 ns

minimum, with respect to the previous zero crossing shall then be

introduced individually to each zero crossing of each word transmitted
to ffhe UUT. The transmitted signal amplitude at point A", Figure 1A
or 1B, shall be 2.1 Vpp for transformer coupled stubsrand 3.0 Vpp for
dirgct coupled stubs. Each zero crossing distortion shall be
trarismitted to the UUT a minimum of 1000 times. There shall be only
one |zero crossing deviation per message. This test is only required
for |validation testing.

The [pass criterion is the detection of an<@MS by the UUT [for each

mesqage with a zero crossing distortion.

5.1.2.1.2 Amplitude Variations: A message with<a message segment gcceptable to

the [UUT shall be transmitted to the“UWUT by the test equipment. The

volfage of the test equipment's transmission shall be deg¢remented from

6.0 |Vpp to 0.1 Vpp for transformer coupled stubs and from 9.0 Vpp to

0.1|Vpp for direct coupled stubs in steps no greater thag 0.1 Vpp for

validation testing. For pnoduction testing it shall be get to

0.2Q Vpp, 0.86 Vpp, and 6.0 Vpp for transformer coupled §tubs; and to

0.28 Vpp, 1.2 Vpp, and ‘910 Vpp for direct coupled stubs.|[ A minimum of

100Q messages shall be-transmitted for each setting.

The [pass criteri@ are:

a. |An AMS for>each message with 0.86 </= Vpp </= 6.0 fof transformer
coupled stubs and 1.2 </= Vpp </= 9.0 for direct coupled stubs for
validation testing. For production testing an AMS fg¢r each
message at 0.86 Vpp and 6.0 Vpp for transformer coupled stubs and
at'.2 Vpp and 9.0 Vpp for direct coupled stubs.

b. A UMS for each message with Vpp </= 0.20 for transtormer coupled

stubs and Vpp </= 0.28 for direct coupled stubs for validation

testing.

For production testing a UMS for each message at

0.20 Vpp for transformer coupled stubs and Vpp at 0.28 Vpp for

direct coupled stubs.

For validation testing the measured parameter, Vpp, at which the UMS
first occurs shall be recorded.
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5.1.2.1.3 Rise and Fall Time:

5.1.2.1.3.1

5.1.2.1.3.2

5.1.2.2

5.1.2.3

Trapezoidal:

A message with a message segment acceptable to the UUT
involving one or more data words shall be sent to the UUT.

The test

equipment shall be set to a signal amplitude of 2.1 Vpp for the

transformer coupled stub and 3.0 Vpp for the direct coupled stub.
The rise and fall times shall be less than or equal to 100 ns, as
shown in Figure 3.

The pass criterion is an AMS by the UUT for each message transmitted.

equipment shall be set to a signal amplitude of 2.1 Vpq
tyansformer coupled stub and 3.0 Vpp for the direct. cou
The rise and fall times of the signal shall approximate

M

Input
the U
shall
2.0V
500.0

The p
Zin >

NOTE:

Commo
and F
segme
be tr
inter
equip
of th
trans

Sinusoidal:

A message with a message segment acceptab

z sinusoidal signal.

The pass criterion is an AMS by the UUT foriseach messag

Impedance:
JT power on and with the UUT power off.
be measured with a sinusoidal waveform having an amp
rms, at the following frequenciest:
kHz, and 1.0 MHz.

= 2000 Q for direct coupled stubs.

Do not use Figure(TA or 1B for this test; remove al
UuT.

n Mode Rejection: The Common Mode Test Configuration
igure 4B, shaM be used for this test. Messages with
nts acceptable to the UUT with the UUT's maximum word

snsmittedsat the maximum rate consistent with the min
essage~gap defined in 4.3.3.7 of MIL-STD-1553 by the
ent‘@with a common mode voltage injected at point "C"
transmitted message measured at point "A" shall be

The input impedance of the“UUT shall be n
The input img
75.0 kHz, 100.0 Kk

iss criteria are Zin >/= 1000 Q for transformer couplg

tubs.

le to the UUT

JUT. The test
for the

pled stub.
that of a 1

e transmitted.

easured with
edance, Zin,
litude 1.0 to
z, 250.0 kHz,

d stubs and

1 loads from

Figure 4A
message
count, shall
mum
test

The voltage
.86 Vpp for
The

following common mode voltage levels shall be applied in turn; +10.0 VDC
to ground, -10.0 VDC to ground, and a +10 Vp line to ground sinusoidal

signal that is swept through the range of 1 Hz to 2 MHz.
condition shall be present for a minimum time period of 90 s.

Each test

The pass criterion is an AMS by the UUT for each message transmitted at
each setting.

If a failure occurs, the frequency of the common mode signal injected

shall

be recorded.
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5.1.3 Output Characteristics for Bus Monitors With an Assigned Unique Address:
For UUTs that are designed to respond to a unique address, the tests for
RTs (except those already tested in 5.1.1) shall be performed per the RT
Validation Test Plan for validation tests and the RT Production Test Plan
for production tests.

5.2 Protocol Tests:

A1l tests in this section shall use the test configuration shown in Figure
The test signal amplitude shall be 3.0 Vpp + 0.1 Vpp for direct
coupled stubs and 2.1 Vpp + 0.1 Vpp for transformer coupled stubs measured

1A or 1B.

at point A.

For UUTs having both direct and transformer coupled stubs the

protocol t
condition
MIL-STD-15
a failure
test shall
“configurat
5.2.

1 Requireg

all requ
5.2.1.1 BM Mes
whethe
design
respor
shall

The te
UUT wi
messag
shall

tests
The p3

ests need only be performed on one stub typeé per bus
that causes the UUT to behave other than as called\ of
53, to lock up, or require a power cycle in order-to
shall automatically cause that UUT to fail thectest.
be performed on all buses for UUTs with redundant by
ions.

Nonresponding Bus Monitor Operation: {/The following
ired nonresponding operations of a UUT as a BM.

sage Acceptance: The purpose of~these tests is to dg
r the UUT accepts valid messages-with message segment
ed to accept and rejects allsothers. If a UUT is dej
d to a specific address assigned, commands with such
not be sent in this testu

st equipment shall transmit all combinations of messg
th the status word ‘résponse(s) bits set as appropriaf
e transmitted. For each message transmitted the pas;

shall be répeated with no status word response(s) in
ss criteria shall be a UMS for all messages if the U

to rej
respo

5.2.1.2 Error

|

ect such messages and the same pass criteria as for
se(s)NTf not designed to reject such messages.

Injection (RT-BC, BC-RT Transfers): The purpose of

be an AMS for @l messages with message segments that
design accepted by(the BM and UMS for all messages not acce

Any
t in
recover from
The protocol
S

tests verify

termine

s that it is
igned to
addresses

ges to the
e for the
criteria
are by
pted. The
the message.
T is designed
essages with

hese tests is

to determine whether the UUT will reject messages that 1t
accept if they fail the validity criteria.

s designed to

Unless otherwise noted, the

test sequence described below shall be used for all error injection
The error to be encoded in Step 2 for a given message is also

tests.

specified in each test paragraph.

Where applicable, the appropriate

status word response/nonresponse or ME bit set shall be observed.

Test Sequence:

Step 1. A valid BC-RT or RT-BC message with a message segment that is

Step 2.

acceptable to the UUT shall be transmitted.
The message as in Step 1 containing the specified
be transmitted to the UUT.

error shall

The pass criteria shall be an AMS for Step 1 and a UMS for Step 2.

- 10 -
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5.2.1.2.1

Parity: The purpose of these ftests is to verify the UUTs capability
of detecting parity errors embedded in different words within a

message.

5.2.1.2.1.1 Status Word Validation for Transmit Commands: This test verifies
the ability of the UUT to detect a parity error occurring in a
status response to a transmit command word. The test sequence as
defined in 5.2.1.2 shall be performed with a transmit command and a

parity error encoded into the status word for Step 2.

5.2.1.2.1.2 Status Word Validation for Receive Commands: This test verifies the
ability of the UUT to recognize a parity error occurring in a status

5.2.1.2.1.3 Da

5.2.1.2.1.4

5.2.1.2.2 Wor

oded in the status word for Step 2.

uence as defined in 5.2.1.2 shall be performed with

.1.2 shall be performed with a }eceive command and ‘@

s defined in
parity error

a Word Validation: This test verifies the ability of the UUT to
ognize a parity error occurring in a data word. The|test

B transmit

mand and a parity error encoded in a data word for Sgkep 2. The

message shall have the maximum number of. data words thaft the UUT is
de[signed to handle. The test sequence~must be sent N tfimes, where N
equals the number of data words sent’ Each data word mjst have the

peat for a receive command,

detect a parity erxor occurring in a command word.
quence as defined in 5.2.1.2 shall be performed with
ror encoded in~transmit command word for Step 2.

o)

peat for a ‘receive command.

an drror/3n word length occurring within a message. The
excludesitesting of high bit count errors at the end of

is allowed

mmand Word Validation: This test verifies the ability of the UUT

The test
. parity

Length:) These tests verify the ability of the UUT to recognize

test plan
ny message.

5.2.1.2.2.1 Status Word Validation for Transmit Commands. This test verifies

the ability of the UUT to recognize word length errors

in a status

response to transmit commands. The test sequence as defined in

5.2.1.2 shall be performed with a transmit command and
status word response defined below for Step 2. Repeat
with each of the status words defined below:

Shorten the status word by one bit
Shorten the status word by two bits
Lengthen the status word by two bits
Lengthen the status word by three bits

o0 T W

with the
this test

- 11 -



https://saenorm.com/api/?name=765acc63c5e72c18a9262e182105aeb6

car
wwres  AS4116

5.2.1.2.2.2

5.2.1.2.2.3

5.2.1.2.2.4

Status Word Validation for Receive Commands: This test verifies the
ability of the UUT to recognize word length errors occurring in a
status response to receive commands. The test sequence as defined
in 5.2.1.2 shall be performed with a receive command and with the
status word response as defined below for Step 2. Repeat this test
with each of the status words defined below:

a. Shorten the status word by one bit
b. Shorten the status word by two bits

Data Word Validation: This test verifies the ability of the UUT to
recognize data word length errors. The test sequence as defined in
5. T2 shalt e performed with a transmit command as_defined below
for Step 2. The message shall include a status wordiWifth the
makimum number of data words that the UUT is designed tp handle.
Repeat this test with each of the data words defimed beflow:

Shorten the data word by one bit
Shorten the data word by two bits
Lengthen the data word by two bits
Lengthen the data word by three bits

QN o w

Thie test sequence of 5.2.1.2 shall be performed N times| for A and B,
and N-1 times for C and D, where N-oequals the number of| data words
seht. High bit count errors shall not be tested in the last data
word of the response. Only one data word shall be altered at a time
in a given message; steps ACand B shall be performed in turn for
ealch data word in the message. Steps C and D shall be jperformed in
tuyrn for each data word.except the last.

Relpeat for receivewcommand.

Cogmmand Word Validation: This test verifies the abilifly of the UUT
td recognize ‘word length errors in a command word. The test
sdquence asxdefined in 5.2.1.2 shall be performed with [a transmit
cdmmand ds)defined below for Step 2:

Shofrten the command word by one bit
Shorten the command word by two bits

o w

Repeat for a receive command as defined below for test Step 2:

Shorten the command word by one bit
Shorten the command word by two bits
Lengthen the command word by two bits
Lengthen the command word by three bits

Q0T w

- 12 -
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5.2.1.2.3

5.2.1.2.3.1

5.2.1.2.3.2

5.2.1.2.3.3

5.2.1.2.3.4

Bi-phase Encoding: This test verifies the ability of the UUT to
recognize bi-phase errors. A bi-phase encoding error is defined to be
the lack of a zero crossing in the center of a bit time. A bi-phase
error occurs as either a logic high or low for the duration of a bit
time. Each bit Tocation, except the sync period, of each word shall
have a single bi-phase error encoded into it in turn. Only a single
bi-phase error shall be injected for each message. (Note: Bi-phase
errors shall be injected in such a way as not to cause a parity error.

Status Word Validation for Transmit Commands: This test verifies
the ability of the UUT to recognize bi-phase encoding errors in the
status word response to transmit commands. The test sequence as
sha € pertorme bmmand and a
bifphase rror encoded into the status wordnfof test Step
Only one bi-phase error is allowed per status word.[ A test set
involves performing the test sequence 17 times, onfe for each bit
ation. A complete test requires two test set§ to be| performed,
once for high bi-phase errors and once for lowbi-phase|errors.

Sthtus Word Validation for Receive Commands: This test|verifies the
ility of the UUT to recognize bi-phase. encoding errorfs in response
receive commands. The test sequence’ as defined in 5.2.1.2 shall

performed with a receive command.‘@nd a bi-phase errof encoded

to a status word for Step 2. OQOnly one bi-phase error| is allowed

r command word. A test set jnvolves performing the tpst sequence
times, once for each bit location. A complete test fequires two
st sets to be performed, . once for high bi-phase errors and once

r low bi-phase errors.

et =T O+ W

ta Word Validation:"JThis test verifies the ability the UUT to
cognize bi-phasetencoding errors in data words. The [test sequence
defined in 5.2.7.2 shall be performed with a transmift command
questing the(maximum number of data words that the UUT is designed
receive and.-a bi-phase error encoded into each data word in the
sponse for-Step 2. Individually, each bit location df each data
rd shall)have a bi-phase error encoded into it in turn; only one
-phase error is allowed for each message. A test sefl involves
rforming the sequence 17 times, once for each locatign. The test
t-shall be repeated N times, where N equals the numbgr of data
words sent. A complete test requires 2 N test sets to be performed,
once for high bi-phase errors and once for low bi-phase errors.

NTTE I3 30

Repeat for a receive command.

Command Word Validation: This test verifies the ability of the UUT
to recognize bi-phase encoding errors in a command word. The test
sequence as defined in 5.2.1.2 shall be performed with a bi-phase
error encoded into a transmit command word for Step 2. Only one
bi-phase error is allowed per command word. A test set involves
performing the test sequence 17 times, once for each bit location.
A complete test requires two test sets to be performed, once for
high bi-phase errors and once for lTow bi-phase errors.

Repeat for the receive command.

- 13 -
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5.2.1.2.4 Sync Encoding: This test verifies the ability of the UUT to recognize

sync errors. The sync pattern, as defined for this test, is a
waveform with six 0.5 ps divisions. The divisions are represented
as a 1 or O to indicate the polarity of the division on the data bus.

A proper status sync is represented as 111000, and a proper data sync

5.2.1.2.4.1

5.2.1.2.4.2

5.2.1.2.4.3

is represented as 000111.

Status Word Validation: This test verifies that the UUT rejects
status words with invalid sync waveforms. The test sequence as
defined in 5.2.1.2 shall be performed with a transmit command with
the maximum number of data words the UUT is designed to handle and a
sync error encoded in a status word for Step 2. The following

igvatid—sync patterns shatt be used:

al 111100

b{ 110000

c| 111001

d| 011000

e{ 000111

The test sequence shall be performed for each of these[invalid sync
patterns.

Data Word Validation: This test ‘verifies that the UUT|rejects
invalid data sync waveforms. Perform the test sequence as defined
im 5.2.1.2 with a transmit command with the maximum nupber of data
words that the UUT is designed to handle and with a symc error
emcoded into each data word for Step 2. Only one data|word per
méssage shall have an_-ifvalid sync encoded into it. The following
invalid sync patterns_shall be used:

al 000011

b 001111

c| 000110

d{ 100111

el 111000

The te&st sequence shall be performed N times for each ¢f these
ixvalid sync patterns, where N equals the maximum number of data
WwOrds 1n the message. € test sha e that each sync
error shall occur with each data word.

Command Word Validation: This test verifies that the UUT rejects
command words with invalid sync waveforms. The test sequence as
defined in 5.2.1.2 shall be performed with a transmit command with
the maximum number of data words the UUT is designed to accept and a
sync error encoded in the command word for Step 2. The following
invalid sync patterns shall be used:

111100
110000
111001
011000
000111

OO T w
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5.2.1.2.5

5.2.1.3 Er
de

Discontiguous Data: This test verifies that the UUT recognizes
discontiguous data in a message. Perform the test sequence as defined
in 5.2.1.2 with a transmit command with a 4.0 ps data word gap error
in a status response to a transmit command for Step 2. The gap is
measured as in Figure 5. This response shall be a status word with
the maximum number of data words that the UUT is designed to receive
with a gap between the status word and the first data word or between
a data word pair. The test sequence shall be performed N times, where
N equals the maximum number of data words. Each test sequence shall
be performed with the gap appearing before a different data word.

Only one gap time insertion is allowed per message.

ror [Injection (RT tO RT Transters): The purpose of thesd tests is to
termine whether the UUT will reject RT-RT messages that“it is deigned

to acgept if they fail the validity criteria. Unless otherwise noted,

th
te

specified in each test paragraph.

Te

St

e test sequence described shall be used for all errer injection
sts| The error to be encoded in Step 2 for a given messdge is also

st $equence:

ep ]. A valid RT to RT message which ¥s“acceptable to the UUT shall
be transmitted as specified inYeach paragraph.

Step 2. The same message as in Step T shall contain the specified error

Th

5.2.1.3.1

5.2.1.3.1.1

5.2.1.3.1.2

(if any) and shall be sent-to the UUT by the test |equipment.
e pass criteria shall be an AMS for Step 1 and a UMS for |Step 2.

Parjty: These tests verify the ability of the UUT to defect parity
errgrs embedded in different words within an RT to RT megsage.

Status Word Valjdation for Responses to RT to RT Transmit Commands:
This test verifies the ability of the UUT to detect a parity error
ogcurring intthe status response to the transmit command in an RT to
RT command?>The test sequence as defined in 5.2.1.3 shall be
performed twice. The first test sequence shall be performed with a
parity error encoded in status word response to the transmit command
apd a.€S for the receive command status word response {n Step 2.

The Test sequence shall be performed the second time with a parity
error encoded in the status word response to the transmit command
and no response for the receive command response in Step 2.

Status Word Validation for Responses to RT to RT Receive Commands:
This test verifies the ability of the UUT to recognize a parity
error occurring in the status response to a receive command in an RT
to RT command. The test sequence as defined in 5.2.1.3 shall be
performed with no errors in the transmit command response Step 2,
and a parity error in the status word response to the receive
command for Step 2.
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5 2.1.3.1.3 RT to RT Data Word Validation: This test verifies the ab111ty of

5.2.

5.2.

5.2.

.3.1.4

.3.2.1

E TV Q0O

the UUT to recognize a parity error occurring in a data word in an
RT to RT message. The test sequence as defined in 5.2.1.3 shall be
performed twice. The first sequence shall be performed with the RT
to RT command pair requesting the maximum number of data words
allowable by the UUTs design, a parity error encoded in a data word,
and a CS in the receive command status word response for Step 2.

The test sequence shall be performed the second time with a parity
error in a data word and no response to the receive command for
Step 2.

parity bit inverted for each message sent, with a diffgrent data
wdrd being altered for each execution of the testsequence.

Cgmmand Word Validation: This test verifies the abilifly of the UUT
tq detect a parity error in a command word-in an RT-RT |message. The
tdst sequence as defined in 5.2.1.3 shald)be performed [with a parity
erfror encoded in the transmit command in Step 2.

Repeat for the receive command.

.3.2 HWord Length: These tests verify . the ability of the UUT fo recognize
word length errors within any word in an RT to RT messagq. The test
plan excludes testing of highobit count errors at the end of any word
seqyence.

Stlatus Word Validation)for Responses to RT to RT Transmit Commands:
THis test verifieswthe ability of the UUT to recognize [word length
efrors occurring~jn the status response to an RT to RT [transmit
mmand. The test sequence as defined in 5.2.1.3 shall be performed
ice. The first test sequence shall be performed with the transmit
mmand status response word defined below and a statug appropriate
the message for the receive command response in Stepg 2. The test
quenceshall be performed a second time with no respgnse to the
ceiyve’command. Repeat those sequences with each of the status
Yds' defined below:

Shorten status word by one bit
Shorten status word by two bits
Lengthen status word by two bits
Lengthen status word by three bits

QO T w
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5.2.1.3.2.2

5.2.1.3.2.3

5.2.1.3.2.4

EE T M

Status Word Validation for Responses to RT to RT Receive Commands:
This test verifies the ability of the UUT to recognize word length
errors occurring in the status response to an RT to RT receive
command. The test sequence as defined in 5.2.1.3 shall be performed
with no errors in the transmit command response in Step 2, and with
the status word defined below used for the receive command

response. Repeat this test with each of the status words defined
below:

a. Shorten status word by one bit
b. Shorten status word by two bits

DdTta Word Validation: This test veriries the ability-df the UUT to
rgcognize data word length errors. The test sequence“ds defined in
5{2.1.3 shall be performed twice. The first testisequgnce shall be
pgrformed with the RT to RT command pair requesting thg maximum
nymber of data words allowable by the UUTs design a dafa word from
the 1ist below, and a status appropriate to, the messagq in the
rdeceive command status word response.

The test sequence shall be performed assecond time with no
résponse. Repeat these sequences using each data word|shown below:

al Shorten data word by one bit

b] Shorten data word by two bits

c| Lengthen data word by two\bits

d| Lengthen data word by .three bits

ach test sequence of 5.2.1.3 shall be performed N timgs for A and B
d N-1 times for C and D, where N equals the number of data words
nt. High bit count errors shall not be tested in thq last data
rd of the response. Only one data word shall be altgred at a time
a given mesSage. Steps A and B shall be performed for each data
rd in the_message. Steps C and D shall be performed|for each data
rd excepfthe last.

Commapd-Word Validation: This test verifies the abilifity of the
UUT terecognize word length errors in a command word.| The test
sequence as defined in 5.2.1.3 shall be performed with[the transmit
command detined below for Step 2:

Shorten receive command word by one bit
Shorten receive command word by two bits
Lengthen receive command word by two bits
Lengthen receive command word by three bits

QO T W

Repeat for the transmit command as defined below for Step 2:

a. Shorten the transmit command word by one bit
b. Shorten the transmit command word by two bits

- 17 -
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5.2.1.3.3

5.2.1.3.3.1

5.2.1.3.3.2

5.2.1.3.3.3

Bi-phase Encoding: These tests verify the ability of the UUT to
recognize bi-phase errors within any word in an RT to RT message.
bi-phase error is defined to be the lack of a zero crossing in the
center of a bit time. A bi-phase error occurs as either a logic high
or Tow for the duration of a bit time. Each bit location, except the
sync period, of each word shall have a single bi-phase error encoded
into it. Only a single bi-phase error shall be injected for each
message. (Note: Bi-phase errors shall be injected in such a way as
to not cause a parity error.)

A

Status Word Validation for Responses to RT to RT Transmit Command:

This test verifies the ability of the UUT to detect bi-
enCod J € @) O U U U
trpnsmit command. The test sequence as defined in 5.22
pefrformed twice. The first test sequence shall be 'per
bi-phase error encoded in the transmit command status
in the receive command status word response.

The test sequence shall be performed the second time wi
relsponse to the receive command.
pefr status word.

17 times, once for each bit location.. A complete test

test sets to be performed, once for high bi-phase erron

Tgw bi-phase errors.

phase

RT to RT

1.3 shall be
ormed with a
ord and a CS

th a no

Only ong bi-phase error is allowed
A test set involves performing each flest sequence

requires two
s, once for

Stlatus Word Validation for Responses to RT to RT Receive Commands:

THis test verifies the ability of the UUT to recognize
erlcoding errors occurring in’ the status response to an
rgceive command. The test sequence as defined in 5.2.1
pdrformed with no errors in the transmit command statug
rdsponse and a bi-phase error in the status word respon
rdceive command for Step 2. Only one bi-phase error is
stlatus word.
times, once for each bit location. A complete test req
tdst sets, once for high bi-phase errors and once for 1
errors.

Ddta Werd Validation: This test verifies the ability g
rdcognize bi-phase encod1ng errors occurring in a data

bi-phase

RT to RT

.3 shall be
word

se to the
allowed per

A (test set involves performing the test dequence 17

uires two
ow bi-phase

N . : ~
t h na ~Nals ne a N 3 ars Ned A 3

performed twice.

f the UUT to
word in an RT
shall be

The first test sequence shall be performed with

the RT to RT command pair requesting the maximum number of data

words allowable by the UUTs design,

a bi-phase error encoded in a

data word and a CS in the receive command status word response.

The test sequence shall be performed the second time wi
word response to the receive command.

th no status

A test set involves performing each sequence of 5.2.1.3 N times,

where N equals the number of data words sent. Only one
shall have a bi-phase encoding error for each message s

data word
ent, with a

different data word being altered for each execution of the test

sequence.

A complete test requires 2 x N test sets to be performed, once for

high bi-phase errors and once for low bi-phase errors.
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5.2.1.3.3.4 Command Word Validation: This test verifies the ability of the UUT
to recognize bi-phase encoding errors occurring in a command word.
The test sequence as defined in 5.2.1.3 shall be performed with a
bi-phase error in the RT-RT receive command for Step 2. Only one
bi-phase error is allowed. The test set involves performing the

5.2.1.3.4

5.2.1.3.4.1

5.2.1.3.4.2

test sequence

17 times, once for each bit location. A complete test

requires two test sets, once for high bi-phase errors and once for
Tow bi-phase errors.

Repeat for the transmit command.

Sync Encoding:

This test verifies the ability of the UUT to recognize

synd errors in the command, status, and data word syncs-ijn an RT to RT
mesqage. The sync pattern, as defined for this test, As’a waveform

with six 0.5 ps
to indicate the

divisions. Each division is represented as a 1 or O
polarity of the divisions on the data bus|. A proper

command or status sync is represented as 111000 @nd a prgper data sync

is fepresented as 000111.

Status Word Validation for Response to RD to RT Transmilt Commands:

This test veri

fies the ability of the YUT to recognize |invalid sync

wdveforms in the status response to an”RT to RT transmi[t command.

command and a

aj 111100
b} 110000
c| 111001
d] 011000
el 000111

sync patterns.

The test sequence as defined in 5.2¥1.3 shall be performed twice.
The first test sequence shall be . performed with a sync |error (as
shown below) encoded in the status word response to thg transmit

CS in the receive command status word regponse. The

sgcond test sequence shall.®e performed with no responde to the
reaceive command. The foldowing invalid sync patterns ghall be used:

Each test_sequence shall be performed for each of the gbove invalid

Status Word Validation for Response to RT to RT Receivg Commands:

This test veri
wave forms in

fies the abiTity of the UUT to recognize invalid sync
the status response to an RT to RT receive command.

The test sequence as defined in 5.2.1.3 shall be performed with no

errors in the

transmit command status word response, and a sync

error (as shown below) encoded in the status word response to the
receive command. The following invalid sync patterns shall be used:

111100
110000
111001
011000
000111

D QO T Y

The test sequence shall be performed for each of the above invalid

sync patterns.
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5.2.1.3.4.3

5.2.1.3.4.4

5.2.1.3.5

Data Word Validation: This test verifies the ability of the UUT to
recognize invalid data sync waveforms inan RT to RT message. The
test sequence as defined in 5.2.1.3 shall be performed twice. The
first test sequence shall be performed with the RT to RT command
pair requesting the maximum number of data words allowable by the
UUTs design. A sync error shall be encoded into each data word and
a CS in the transmit command status word response. The test
sequence shall be performed the second time with no response to the
receive command. Only one data word per message shall have an
invalid sync encoded into it. The following invalid sync patterns
shall be used:

00001
001111
000110
100111
111000

O QO T W

Each test sequence shall be performed N times for each [of the above
invalid sync patterns, where N equals the maximum number of data

words in the message. The test shall be performed so fhat each sync
erjror shall occur with each data word<

Command Word Validation: This test verifies the abilifly of the UUT
tol recognize invalid sync waveforms in an RT-RT command word. The
telst sequence as defined in 5:2.1.3 shall be performed [with a sync
erfror encoded in the transmit command. The test sequence shall be
performed for each of the following sync patterns:

a.[ 111100
b.| 110000
c.| 111001
d[ 011000
e[ 000111

Repeat with the sync errors encoded in the receive command.

DisdontigUous Data: This test verifies that the UUT recaggnizes
disdontiguous data in an RT to RT message. The test segyence as
defined in 5.2.71.3 shall be pertormed with the transmit command in the
RT to RT command pair requesting the maximum number of data words
allowabie by the UUTs design. A 4.0 ps gap shall be injected either
between the status word and the first data word or between a data word
pair with no errors in the receive command status word response. The
gap is measured as in Figure 5.

The test sequence shall be performed N times, where N equals the
maximum number of data words. Each test sequence shall be performed
with the gap appearing before a different data word. Only one gap
time insertion is allowed per message. The test sequence shall be
performed the second time with a no response to the receive command.

- 20 -
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5.2.2 Optional Dual Redundant Operation:

5.2.3

5.3

This test shall be performed only if

the UUT is configured with dual redundant buses designed to receive

superse

1.

ding messages. The requirements are as follows:

The UUT is required to accept a valid message received on the

alternate bus while operating on a message or part thereof received on

the

.original bus.

The UUT is required to accept the valid messages occurring later in

time when overlapping valid messages are received on both buses.

mes

Only me
followi
message

Step 1.

Step 2.

The pas
equipme

Bus Mon
respond
the UUT
those s
of the

for val
respond
that th
specifi

Noise Rej

This test
ability t
configura
error rat

sage on the alternate bus.

When Step 1 or 2 occurs, the UUT shall reset and operate on the new

g
n
once for each redundant bus:

9|

data words that the UUT is designed to accept.

first valid message.

it specification requirements) and an AMS for Step 2.
{tor Optional Responding Opexation: For BMs that are
to a unique address, the @rotocol tests designed to v
meets the required operations of a responding BM are
ecified for an RT inu572 of SAE AS4112 for production
T Validation Test Plan contained in Section 100 of M]
dation tests.
ng, the requived tests are only those which are needg
UUT meets those requirements specified in the equipn
ration.

1

4

ection:

tovhbe performed for validation testing only verifies

Sages acceptable to the UUT shall be used 1n this tey
g test sequence shall be performed twice for each int

Send a valid message to the UUT having the maXimum n
Send the interrupting command on the altérnate bus B

sooner than 4.0 us after the beginnin@ of the comman

criteria shall be a AMS or UMS.fer Step 1 (depending

t. The
errupting

umber of

eginning no
d of the

on the

designed to
erify that
the same as
test and 5.2
L-HDBK-1553

Since the BM can be a specialized RT yhen

d to ensure
ent

the UUTs

p‘operate in the presence of noise. Figure 6 depicts
tjon for conducting the noise rejection test.
e for a BM is one part in 10E7.

a typical

The maximum word
While performing this test, all

words received by the UUT shall be in the presence of an additive white
Gaussian noise distributed over a bandwidth of 1.0 KHz to 4.0 MHz with an
rms amplitude of 140 mV for transformer coupled stubs or 200 mV for direct

coupled s

tubs measured at point A of Figure 6. This test shall

be conducted

with a signal level of 2.1 V peak-to-peak, line-to-line for transformer
coupled or 3.0 V peak-to-peak, line-to-line for direct coupled stubs

measured

at point A of Figure 6.

For the purposes of this test, an error
shall include any fault that causes the UUT to detect an invalid word.

The

noise test shall run continuously until the total number of all words
received by the UUT exceeds the required number for acceptance by the UUT,
or is less than the required number for the rejection by the UUT, as

specified

in Table 1.

A1l data words used in the tests shall contain random
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