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1. SCOPE:

1.1

1.2

2. REFERENCES:

2.1

General:

This SAE Aerospace Standard (AS) contains a sample test plan for AS15531 or MIL-STD-1553B
Remote Terminals (RT) that may serve several different purposes. This document is intended to be
contractually binding when specifically called out in a specification, Statement of Work (SOW), or when
required by a Data Item Description (DID). Any and all contractor changes, alterations, or testing
deviations to this section shall be separately listed for easy review.

The purpose of
accordance wit
mission aspect

The pass criter
test.

Field of Applicd

This general te
requirements o
references amg
required to mee
only and MIL-S
when invoked i

When invoked
terminal and ag
subsystem dev

of this document on any and-all subcontractors he/she may employ.

these tests is to verify that the Unit Under Test (UUT) responds p
5 stated in the equipment specification.

a is defined in each test paragraph. If any test fails{ record the UU

tion:

f AS15531 and MIL-STD-1553B with:-Notice 2. Appendix A, B, an
ng this test plan, AS15531, and MIL-STD-1553B. For those remg
bt Notice 2, Appendix D and E.list the changes in this test plan for
TD-1553B, Notice 1. The test-plan requirements apply to the term
N a specification or statement of work.

n a specification orsstatement of work, these requirements apply t
sociated equipment which is developed either alone or as a portioj
elopment. The contractor is responsible for invoking all the applic

operly in

h the requirements of the governing standard. The tests arepnot infended to verify the

T response to that

5t plan is intended for design verification.of remote terminals designed to meet the

I C provide cross
te terminals not
MIL-STD-1553B
inal under test,

b the remote
n of a system or
hble requirements

Applicable Doc]

Lments:

The following publications form a part of this standard 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 t

he contract.

In the event of conflict between the text of this standard and references

cited herein, the text of this standard takes precedence. Nothing in this standard, however,
supersedes applicable laws and regulations unless a specific exemption has been obtained.

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

AS15531

Digital Time Division Command/Response Multiplex Data Bus
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2.1.2 U.S. Government Publications: Available from DODSSP, Subscription Services
4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

Desk, Building

MIL-STD-1553B Digital Time Division Command/Response Multiplex Data Bus

Notice 2

3. DEFINITIONS:

3.1 Responses:

The following afe definitions of the responses of the RT as used in this test\plan.
status word must have the correct terminal address and unused status hitsset to

In each case the
zero.

3.1.1 Broadcast Cqmmand Received (BCR): The broadcast command received bit (it time fifteen) is

set in the stajus word (and no data words in response to a tragsmit status mode
single data wprd in response to a transmit last command mode command).

3.1.2 Clear Status (CS): The status word may have the busycbhit and/or service reque
status code bjts in the status word must be zero and the associated message my
word count.

3.1.3 Busy Bit (BU$Y): CS with the busy bit (bit time sixteen) set in the status word,

command or a

5t bit set. All other
st have the proper

and no data words.

3.1.4 Dynamic Bus|Acceptance Bit (DBA): ,€S with the dynamic bus control acceptatce bit (bit time

eighteen) setlin the status word.
3.1.5 Service Request Bit (SRB): CS.with the service request bit (bit time eleven) set
3.1.6 Message Err¢r Bit (ME),~»The message error bit (bit time nine) is set in the statu

no data words$ (except(in response to a transmit last command mode command
data word).

in the status word.

5 word followed by
vhich requires one

3.1.7 No Responsq (NR): The addressed terminal does not produce any response td

the command.

3.1.8 Respond In Form: A terminal is said to “respond in form” if its response to an ill

egal command as

defined in the paragraph titled “lllegal command” of AS15531 or MIL-STD-1553B consists of a

response formatted as though it were a legal command.

3.1.9 Subsystem Flag Bit (SF): CS with the subsystem flag bit (bit time seventeen) set in the status

word.

3.1.10 Terminal Flag Bit (TF): CS with the terminal flag bit (bit time nineteen) set in the status word.



https://saenorm.com/api/?name=dc2113cd42f4b42d631d8f5708399a14

SAE AS4111

4. GENERAL REQUIREMENTS:

4.1 General Test Requirements:

4.2

4.3

The following paragraphs define the configurations, pass/fail criteria, and general procedures for
testing remote terminals (RT). Specifically, this document contains the test configurations and
procedures for the Electrical Tests (5.1), the Protocol Tests (5.2), and the Noise Rejection Test (5.3)
for AS15531 and MIL-STD-1553B remote terminals. The remote terminal under test is referred to as

the Unit Under
hardware/softw
shall be providg
of AS15531 or

Any condition v
1553B, to lock

cause that UUT
shall be recordg
UUT has failed

Test for Option

All tests for opt
MIL-STD-1553
(ICD). Any opt
constraints imp
use by system

General Monita

In addition to th
throughout all t

Test{OUT)—Propertermimat TESPOITSES are vefimedimeacttestp
are design of the UUT does not permit a test to be performed, then
bd in place of the test results to demonstrate that the designiumeets
MIL-STD-1553B as stated in the test.

hich causes the UUT to respond other than as called out in AS15

aragraph. If the
adequate analysis
the requirements

b31 or MIL-STD-

Ip, or require a power cycle in order to recover far any reason shall automatically

to fail the test. All occurrences of responses-with the busy bit set
bd. If the UUT response does not match theypass criteria for a parti
that test.

bl Requirements:

onal requirements defined in 5/2.2 shall be executed if that AS155
B option is required by the subsystem specification or Interface Co
onal capabilities implemented in the RT should also be tested, if p
psed by the hardware/software design, optional capabilities must |
ntegrators.

ring Requirement:

e specifiC tests that follow, certain RT parameters must be contind
psts.  These parameters are:

response ti

in the status word
cular test, then the

31or

ntrol Document
pssible. Within the
pe tested prior to

ously monitored

ne

contiguous
proper Man

odd parity

TS@mooooTy

data
chester encoding

proper bit count

proper word count

proper terminal address in the status word

reserved status and instrumentation bits in the status word are set to zero
proper sync

The UUT shall have failed the test if at any time during the test any of these parameters fail to meet
the requirements of AS15531 or MIL-STD-1553B. Record the parameters for all failures.
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5. DETAILED REQUIREMENTS:

5.1 Electrical Tests:

Each test paragraph contains the requirements for both transformer and direct coupled stubs. A
UUT which provides both transformer and direct coupled stubs must be tested on both stubs.
Electrical tests shall be performed on all buses for UUTs with redundant bus configurations.

511

5111

51.1.2

51.1.3

Amplitude:
number of
amplitudes
measured §
as shown in

The pass cifiteria shall be Vppmay £27.0 V, Vpgmin ® 18.0 V for transformer cou

criteria sha

Risetime/Fa
one data w
percent and
be taken at
risetime (Tg

The pass ¢
parameters

d.

)utput
berformed after
but electrical tests

A valid, legal transmit command shall be sent to.the' UUT, requesting the maximum

vords that it is capable of sending. The maximum and minimum p
(Vppmax: Vppmin) over all words transmitted by;the UUT in the mes
nd recorded. For waveforms having overshoot, these measureme
Figure 2.

| be Vppmax £ 9.0V, Vppmin 2 6.0V for direct coupling.

litime: A valid, legal transtmit command shall be sent to the UUT,
prd. The rise and fall time” of the UUT waveform shall be measure
90 percent points efithe waveform as shown on Figure 2. The m

) and the falltime’(Tg) shall be recorded.

iteria shallbe 100 ns £ Ty £ 300 ns and 100 ns £ Tg £ 300 ns. Th
Tr andTg, shall be recorded.

bak to peak
sage, shall be
ents shall be taken

bling; and the pass

requesting at least
i between the 10
basurements shall

both the rising and falling edges of a sync waveform and a data bit waveform. The

e measured

NOTE: Thq

risetime of the sync waveform shall be measured at the mid-cross

5ing of a data word

sync, and the fall time of the sync waveform shall be measured at the mid-crossing of the
status word sync.

Zero Crossing Stability: A valid legal transmit command shall be sent to the UUT, requesting the
UUT to transmit words having zero crossing time intervals of 500 ns, 1000 ns, 1500 ns, and 2000
ns. The zero crossing time shall be measured for both the positive (T,¢,) and the negative (T,¢p)

waveforms

as shown on Figure 3.

The pass criteria for each case shall be that T,, and T,¢, = 500 + 25 ns, 1000 + 25 ns,
1500 + 25 ns, and 2000 + 25 ns. The measured parameters, T,¢, and T, shall be recorded for

each case.
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5.1.1.4 Distortion, Overshoot and Ringing: A valid legal transmit command shall be sent to the UUT,
requesting the UUT to transmit at least one data word. The distortion of the waveform, distortion
voltage (Vp) shall be measured as indicated on Figure 2.

5115

51.1.6

51.1.7

Pass criteria shall be Vp £ +900 mV peak, line-to-line, for transformer coupled stubs or
Vp £ £300 mV peak, line-to-line, for direct coupled stubs. The worst measured parameter, Vp,

shall be rec

Output Sy
maximum
determined
residual vol
with each d
that shall b

the mid-bit
for each bit

Output Noig
bus output

state and th
on Figure 4
frequency 4

The pass ¢
direct coup

orded.

umber of data words that the UUT is capable of transmitting. The
by measuring the waveform tailoff at the end of each message. T
age (VR) shall be measured as shown on Figure 2. Thistest shal
ta word in the message having the same bit pattern. Fhe six dat
used are: 8000(HEX), 7FFF(HEX), 0000(HEX), FEFF(HEX), 554

yero crossing of the last parity bit). The‘measured parameter, Vg,
pattern.

e: The test configuration showton Figure 4 shall be used to test
noise levels. The test shall be-conducted while the UUT is in the
e power-off state. The putput noise (Vgys) shall be measured at
for both states. Measurements shall be made with an instrument t
andwidth of DC to 40"MHz.

iteria shall be\Vigys £ 14.0 mV for transformer coupled stubs and
ed stubs. Fhe'measured parameters, Vyys, shall be recorded for

pquesting the
butput symmetry is
he maximum

be run six times
h word bit patterns
5(HEX), and

ed stubs, and Vi £

K, line-to-line, for direct coupled stubs, after time T (the time begjnning 2.5 ps after

shall be recorded

the UUT inactive
ower-on receive
point 'A' as shown
nat has a minimum

\/RMS £ 5.0 mV for
each case.

Output Isolqtion:, This test shall be performed only if the UUT is configured with redundant

buses. Av

hlidslegal transmit command shall be sent to the UUT requesting t

e maximum

number of d

ata words that it is capable of sending. The voltage of the output

waveform

transmitted by the UUT shall be measured on the active and redundant bus (or buses). Each

data bus sh

all be alternately activated and measurements taken.

The pass criteria shall be that the ratio in dB between the output peak-to-peak voltage on the
active bus and the output peak-to-peak voltage on all inactive buses shall be greater than or
equal to 45 dB (Figure 5). The measured parameter, output isolation, expressed as a ratio in dB,

shall be rec

orded for each bus combination.

-10 -
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5.1.1.8 Power On/Off:

5.1.1.8.1 Power On/Off Noise: A UUT shall limit any spurious differential output during a power up or
power down sequence. Power shall be applied to the UUT and any outputs from the UUT shall
be measured. Power shall be removed from the UUT and any output from the UUT shall be
measured. Repeat the test ten times.

The pass criteria shall be:

a. For tersformer coupled stubs any spurious noise pulses produced shal| be less than or
equalfto £ 250.0 mV peak, line-to-line.

b. For difect coupled stubs any spurious noise pulses produced+shall be legs than or equal to
+ 90.0 mV peak, line-to-line.

All measUred parameters, output noise amplitudes and pulse widths, shall be recorded.

NOTE: This test shall be performed using the normal on/off power sequenge of the UUT. A
2P MHz bandwidth restriction shall be imposed on the measurement equipment.

5.1.1.8.2 Power Or Response: The purpose of this test is to verify that the UUT respgonds correctly to
commands after power is applied to the lJUT. Using the normal power on sequence for the
UUT, repgat the following test sequende a minimum of ten times.

Step 1. Power the UUT off.

Step 2. Send valid, legal, non-broadcast, non-mode commands to the JUT with a
maximum intermessage gap of 1 ms.

Step 3. Power on the UUT and observe all the responses for a minimum of 2 seconds
frofmthe first transmission of the UUT after power on.

The passicriteria shall be: Step 3 - NR until the first UUT transmission, and|CS for the first
transmission and all responses thereafter.

-11 -
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5.1.1.9 Terminal Response Time: The purpose of this test is to verify that the UUT responds to
messages within the proper response time. The test sequence shown below shall be performed

a minimum of 100 times.

Step 1. A valid legal transmit command shall be sent to the UUT and the response time
measured.

Step 2. A valid legal receive command shall be sent to the UUT and the response time
easured:

Step 3. A valid legal RT to RT command, with the UUT as the receiving terminal, shall be
sent to the UUT and the response time measured.

Step 4. A valid legal mode command shall be sent to the UUT and the |response time
measured.

The pass ciiteria for Step 1, Step 2, Step 3, and Step 4.shall be a response tie between 4.0 us

and 12.0 pg at point A of Figure 1A and measured ascshown on Figure 7. Th¢ command words

used and the maximum response times shall be recorded.

5.1.1.10 Transmissi(

51.2

Analysis m4
the UUT's t

The pass ¢
combined 3
stability ovg

n Bit Rate: The transmission bit.rate of the UUT shall be verified py analysis.
y include component assemblyor UUT test procedures and results sufficient to verify
ransmission bit rate.

iteria is that the transmission bit rate shall be 1.0 megabits per se¢ond with a
ccuracy and long-term stability of £ 0.1 percent (i.e. £ 1000 Hz), ahd a short-term
r a 1.0 second jnterval shall be at least 0.01 percent (i.e. + 100 H3).

Input Charac

eristics: The\nput tests are designed to verify that multiplex devides can properly

decode bi-phase data( All input electrical tests shall use Figure 1A or Figure 1B with all
measurements takem at point 'A’, unless otherwise noted. For Air Force applicdtions, all input
electrical testp, with-the exception of 5.1.2.1.1, shall use Figure 1B, with all meagurements taken at

point 'A' unle$sOtherwise noted.
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5121

Input Waveform Compatibility:

5.1.2.1.1 Zero Crossing Distortion: A legal valid receive message shall be sent to the UUT and the
proper response verified. Positive and negative zero crossing distortions equal to 150 ns from
the ideal, with respect to the previous ideal zero crossing, (i.e., 2.0 us £ 150 ns, 1.5 ps + 150
ns, 1.0 ps + 150 ns, 0.5 uys £ 150 ns) shall be introduced individually to each zero crossing as

follows:

a. All ze
b. All 35

c. Thez
is 800

d. Thez
in a si

Each zera

This test

measureq
coupled s
the prior 2
crossing)

The pass

U CTOSSITTYS 1T theTommand word;
zero crossings in a single data word where the data pattern.is~00d

bro crossing between bit times 19 and 20 in a single data word whe
OH.

bro crossing in the middle at bit time 4 and the-zéero crossing betwe
hgle data word where the pattern is COOOHq

crossing distortion shall be transmitted\.to the UUT a minimum of
at point "A" shall be 2.1 Vpp fontransformer coupled stubs and 3.
tubs. The rise and fall time of-this signal (measured at the data bit
measured at point "A".shall be 200 ns £ 20 ns.

criteria is CS for-each message transmitted.

Positive
single ze

nd negative)zero crossing distortions (equal to N ns) shall then be
crossing) ' The zero crossings shall be increased in steps to dete

OH;

re the data pattern

en bit time 4 and 5

1000 times.

bhall use Figure 1A or Figure 1B. . The signal amplitude transmitted to the UUT,

0 Vpp for direct
zero crossing with

ero crossing and the next-zero crossing at 500 ns intervals from the measured zero

applied in turnto a
rmine the positive

and negative values at which the first NR occurs. It is recommended that th

greater thian 5,ns. The value at which the first NR occurs, for both positive

crossing

istortions, shall be recorded.

e steps be no

Tnd negative zero
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5.1.2.1.2 Amplitude Variations: A legal valid receive message shall be sent to the UUT. The
transmitter’s voltage, as measured at point 'A' of Figure 1A or Figure 1B, shall be decremented
from 6.0 Vpp to 0.1 Vpp for transformer coupled stubs and from 4.5 Vpp to 0.1 Vpp for direct
coupled stubs in steps no greater than 0.1 Vpp. The rise and fall time of the transmitted
message (measured at a data bit zero crossing with the prior zero crossing and the next zero
crossing at 500 ns intervals from the measured zero crossing) measured at point 'A' shall be
200 ns + 20 ns. The response of the UUT shall be observed at each step. A minimum of 1000
messages shall be transmitted for each setting.

The pass

a. ACS
couplé

b. ANR
The meas
5.1.2.1.3 Rise and

5.1.2.1.3.1 Trapezd

criteria shall be:

for 0.86 £ Vpp £ 6.0 for transformer coupled stubs and 1.2°€ Vpp f
pd stubs

for Vpp £ 0.20 for transformer coupled stubs and¥/pp £ 0.28 for di
ured parameter, Vpp, at which NR first occurs-shall be recorded.
Fall Time:

idal: A minimum of 1000 valid receive messages shall be sent to

4.5 for direct

fect coupled stubs

the UUT with a

signal amplitude of 2.1 Vpp for the transformer coupled stub and 3.0 Vpp for the direct

coupled
The pag

5.1.2.1.3.2 Sinusoi

stub. The rise and fall times-of the signal shall be less than or eq

s criteria shall be CS hy'the UUT for each message.

signal amplitude of 2.4 Vpp for the transformer coupled stub and 3.0 Vpp

coupled
sinusoid

The pag

stub. Thessise and fall times of the signal shall approximate that (
al signal.

s critefia shall be CS by the UUT for each message.

pal to 100 ns.

jal: A minimum-of 1000 valid receive messages shall be sent to tTe UUT with a

or the direct
falMHz
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5.1.2.2 Common Mode Rejection: The common mode test configuration, Figure 6A or Figure 6B, shall
be used for this test. Legal valid receive messages with the UUT’s maximum word count shall be
sent to the UUT at a repetition rate which generates a bus activity duty cycle of 50 percent =

10 percent with a common mode voltage injected at point 'C', and the UUT response observed.
The voltage of the transmitted message measured at point ‘A’ shall be 0.86 Vpp for transformer
coupled stubs and 1.2 Vpp for direct coupled stubs. The rise and fall time of the transmitted
message (measured at a data bit zero crossing with the prior zero crossing and the next zero
crossing at 500 ns intervals from the measured zero crossing) measured at point ‘A’ shall be

5.1.2.3

200ns £ 2

line-to-grou
swept throu
time period

NOTE: The
con
add
effd

The pass ¢
the measur

Input Impec
disconnectg
the UUT po

d, -10.0 Vdc line-to-ground, and +10 Vp line-to-ground sinusoida
gh the range of 1 Hz to 2 MHz. Each test condition shall be prese
of 90 seconds.

design of the test fixture used for this test should eonsider, and if

ct test results.

iteria shall be a CS by the UUT for all messages at each setting.
bd parameter, common mode signal;ijected, shall be recorded.

having an gmplitude 1.0 Vjyg to 2.0'Vrus, at the following frequencies: 75.0

250.0 kHz,

500.0 kHz, and 1.0:MHz.

The pass cijiteria shall be«Z;;;* 1000 ohms for transformer coupled stubs and Z

direct coup
characteriz
recorded.

htion of the)UUT, the phase angle at each measured frequency sh

5.2 Protocol Tests:

n turn: +10.0 Vdc
signal that is
nt for a minimum

necessary

npensate for, stray capacitance introduced by cable lengths, conngctors, and
pters used to interface to the UUT. Any capacitance imbalances introduced may

f a failure occurs,

ance: The input impedance ofthe UUT in a stand alone configuration (i.e.,
bd from Figure 1A or Figure 4B) shall be measured with the UUT power on and with
wer off. The input impedance, Z;,, shall be measured with a sinugoidal waveform

kHz, 100.0 kHz,

in 2 2000 ohms for

ed stubs. The'measured parameter, Z;,, shall be recorded at eacl frequency. For

il also be

All tests in this section shall use the test configuration as shown on Figure 1A or Figure 1B. 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 at point 'A'. For UUTs having both direct and transformer
coupled stubs, the protocol tests need only be performed on one stub type per bus. The protocol
tests shall be performed on all buses for UUTs with redundant bus configurations.

5.2.1 Required Remote Terminal Operation: The following tests verify required operations of a remote

terminal.

5.2.1.1 Response to Command Words: The purpose of this test is to verify that the UUT responds
properly to all commands.
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5.2.1.1.1 RT Response to Command Words: All possible command words (65, 536 combinations)
meeting the criteria of the paragraph on Word Validation (paragraph 4.4.1.1 of AS15531 or
MIL-STD-1553B) shall be sent to the UUT. Mode commands tested in 5.2.1.5, 5.2.2.1, or
5.2.2.4 may be omitted from this test since they are tested separately. Each command word
shall be followed by the proper number of contiguous valid data words as defined in the
paragraph on Message formats of AS15531 or MIL-STD-1553B. Refer to Table 1 for
undefined mode commands. The associated data may be either random or controlled,
depending on the UUT requirements. The following sequence shall be executed for all
combinations of command words where the variable command word is sent as Step 2.

Where im
omitted fr
the Reset
command
intent of t

Step 1.
Step 2.

Step 3.

The pass
cause the

Non-Broa
a. Valid

the ca
comm

RT mode command may cause the UUT to cease responding to

nis test paragraph.

Send the variable command word to the UUT.
Send a transmit last command mede command to the UUT. (I
used and the data word associated with transmit last comman
shall be deleted from the\pass criteria.)

UUT to fail shall be-recorded.

dcast Commands (including mode commands):

plemented by the UUT, mode commands tested in 5.2.1.5, 5.2:2.1| or 5.2.2.4 may be
bm this test since their inclusion here may change the state of the YUT. For example,

subsequent

s issued during this test. This action, though appropriate for the JUT, defeats the

Send a valid legal non-broadcast non-mode ¢ommand to the JUT.

f this mode

command is not implemented, then a transmit status mode cormmand shall be

d mode command

criteria given below is contingent on the type of command sent. All commands which

egal commands: Step 1 - CS; Step 2 - CS; Step 3 - CS and the data word contains

mmand word bit pattern from Step 2 (except for transmit last com
and-where the data word contains the command word bit pattern

and mode
:Fom Step 1).

b. Valid illegal commands:

(1) If illegal command detection option is implemented: Step 1 - CS; Step 2 - ME with no
data words; Step 3 - ME and the data word contains the command word bit pattern from
Step 2.

(2) If the illegal command detection option is not implemented: Step 1 - CS; Step 2 - CS;
Step 3 - CS and the data word contains the command word bit pattern from Step 2.

c. Invalid command (wrong RT address): Step 1 - CS; Step 2 - NR; Step 3 - CS and the data
word contains the command word bit pattern from Step 1.
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52111

(Continued):

d. Undefined mode commands (see Table 1) (for any one undefined mode command, any

single set (1), (2), (3), (4), is acceptable):

(1) Step1-CS; Step 2 - CS; Step 3 - CS and the data word contains the command word bit

pattern addressed to the UUT from Step 2.

(2) Step 1 - CS; Step 2 - ME; Step 3 - ME and the data word contains the command word

bit pattern addressed to the UUT from Step 2 (except for Transmit |

ast Command

frgm Step 1).

mode commands where the data word may contain the Command\Word bit pattern

(3) Step 1 - CS; Step 2 - NR; Step 3 - CS and the data word contains the command word
bif pattern addressed to the UUT from Step 1.

(4) Step 1 - CS; Step 2 - NR; Step 3 - ME and the data word contains the command word
bif pattern addressed to the UUT from Step 2 (except for Transmit Last Command

frgm Step 1).

TABLE 1 - Undefined Mode Codes

ASSOCIATED
T/R MODE €ODE DATA WORD
0 00000 No
[ ] [} [ )
[ ] [ ] ®
[ ] [ ] e
0 01111 No
0 10000 Yes
0 10001 Yes
0 10011 Yes
1 10001 Yes
1 10100 Yes
1 10404 Yes

mede commands where the data word may contain the Command Word bit pattern
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52111

(Continued):

Broadcast Commands (including mode commands):

e.

If there are any broadcast commands that are considered as valid commands:

(1) Legal commands: Step 1 - CS; Step 2 - NR; Step 3 - BCR and the data word contains
the commands word bit pattern from Step 2.

word may contain the command word bit pattern-from Step 1).

If therp are no broadcast commands that are considered as valid comm
Step 2 -NR; Step 3 -CS and the data word may contain the command wq
Step

Undefined broadcast mode commands (see Table 1) (for any one undef
command, any single set (1), (2),A3) is acceptable):

(1) Step 1 - CS; Step 2 - NR; Step 3 - BCR and the data word contains t
bif pattern from Step 2.

(2) Step 1 - CS; Step'2/- NR; Step 3 - ME and BCR and the data word ©
cdmmand wordkbit pattern from Step 2.

(3) Step 1 5 €S; Step 2 - NR; Step 3 - CS and the data word contains th
bif pattern from Step 1.

Step 1-CS; Step
| bit pattern from
s where the data

hnds: Step 1 -CS;
rd bit pattern from

ned mode

he command word

ontains the

e command word
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5.2.1.1.2 RT to RT Response to Command Words: All possible command words (65,536 combinations)

5.2.1.2

meeting the criteria of the paragraph on Word Validation (paragraph 4.4.1.1 of AS15531 or
MIL-STD-1553B) shall be sent to the UUT embedded in an RT to RT message format. For the
variable command, command combinations with the T/R bit = 0 shall be the first command of
the RT to RT message and the command combinations with the T/R bit = 1 shall be the second
command of the RT to RT message. The other command in the RT to RT message shall have
the appropriate number of words as the variable command and shall be to a terminal address
different than the variable command and not to the UUT terminal address. The appropriate
response o threottrercommmand statt e simutated imorder tocomptete the R T to RT message.
Refer to Table 1 for undefined mode commands. The associated data may |pe either random
or controlled, depending on the UUT requirements. The following sequencd shall be executed
for all combinations of command words where the varying command:word i$ sent as Step 2.

Step 1. Send a valid legal non-broadcast non-mode command to the YUT.
Step 2. Send the variable command word to the UUT‘embedded in the RT to RT message
format.

NOTE: For mode commands without data words, the other command of the RT
to RT message shall be;a‘mode command without data words which
may be an undefined'\mode command.

Step 3. Send a transmit last command mode command to the UUT. (I this mode
command is not implemented, then a transmit status mode cormmand shall be
used and the data word associated with transmit last command mode command
shall be deletedfrom the pass criteria.)

The pass|criteria shall he'as listed in 5.2.1.1.1, except the pass criteria for any RT to RT mode
command is as specified in 5.2.1.1.1.d and the pass criteria for any broadcgst RT to RT mode
command shall be(as'specified in 5.2.1.1.1.9g.

Intermessage Gap:

5.2.1.2.1 Minimum Time: The purpose of this test is to verify that the UUT responds properly to valid

legal messages with a minimum intermessage gap. Valid legal messages of the message
pairs listed in Table 2 shall be sent to the UUT with the minimum intermessage gap time (T) of
4.0 us as shown on Figure 7. Each message pair shall be sent to the UUT a minimum of 1,000
times. Message pairs which include commands not implemented by the UUT shall be deleted
from the test.

The pass criteria shall be CS, CS for message pairs 1-7; and NR, CS for message pairs 8-12.
All message pairs used shall be recorded and message pairs which cause the UUT to fail the
test shall be indicated.
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TABLE 2 - Intermessage Gap Messages

COMMAND TYPES A) BC to UUT Transfer (maximum word count) - Receive Command (Note 3)
B) UUT to BC Transfer (maximum word count) - Transmit Command (Note 3)
C) UUT/RT (maximum word count) (Note 1)
D) RT/UUT (maximum word count) (Note 2)
E) Mode Command Without Data Word
F) Mode Command With Data Word (Transmit)
G) Mode Command With Data Word (Receive)
i te 3)

1) Broadcast UUT/RT (maximum word count) (Notes 1, 3)
J) Broadcast RT/UUT (maximum word count) (Notes 2, 3)
K) Broadcast Mode Command Without Data Word
L) Broadcast Mode Command With Data Word

MESSAGE PAIRS 1) A (GAP) A
2) B(GAP) A
3) C (GAP)A
4) D (GAP) A
5) E (GAP) A
6) F (GAP) A
7) G (GAP)A
8) H (GAP) A
9) 1 (GAP) A
10) J (GAP) A
11) K (GAP) A
12) L (GAP)A

pair number 2 specifies atransmit command with the maximum word count to be followed (after
the minimum intermessage gap time specified in the paragraph on "Intermessagge gap" of
AS15531 or M|L-STD-1553B) by a receive command with maximum word count.

This table deﬁ}es the types.and combinations of messages to be used in test 5.2.1.2.1, e.g.,

Notes: 1. UUT/RT: Denotes RT to RT transfer with UUT receiving
2. RT/UUT: Denotes RT to RT transfer with UUT transmitting

3. Maximum word count shall be the maximum number of words the UUT is designed to
receive/transmit
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5.2.1.2.2 Transmission Rate: The purpose of this test is to verify that the UUT responds properly to
messages sent for a sustained period with a minimum intermessage gap. The message listed
in each step shall be sent with an intermessage gap of 7 us + 3 ps (i.e., a burst of messages
with an intermessage gap of 7 us + 3 us between each message) as shown on Figure 7. Each

step shall

Step 1.

be performed for a minimum of 30 seconds.

A valid legal transmit message followed by a valid legal transmit message.

Step 2.
Step 3.

The pass
fail the te

NOTE: If

A

c

5.2.1.3 Error Inject
the messagd

error injecti

test paragrg

Test seque

Step 1.

Step 2.

Step 3.

A vatidtegat Teceive essage fottowed by a vatidtfegat Teceive
A valid legal transmit message followed by a valid legal receive

criteria for this test is a CS for each message. All messages whicH
5t shall be recorded.

the busy bit gets set, then increase the intermesSsage gap until the
t this time record the intermessage gap and.repeat Steps 1 thru 3
pbmpleted without the busy bit getting set.

on: The purpose of these tests is to.examine the UUT’s response

e stream. Unless otherwise noted, the following test sequence sh
bn tests. The error to be encoded in Step 2 for a given message i
ph.

1Ce:

message.
b message.
cause the UUT to

busy bit is reset.
until the test is

o specific errors in
all be used for all
5 specified in each

A valid legal.message shall be sent to the UUT. A mode comnyand shall not be

used.
A legalimessage containing the specified error shall be sent to

Adransmit status mode command shall be sent to the UUT.

the UUT.

The pass criteria is defined in each test paragraph. All commands and responses shall be

recorded.

5.2.1.3.1 Parity: The purpose of these tests is to verify the UUT’s capability of detecting parity errors
embedded in different words within a message.

5.2.1.3.1.1 Transmit Command Word: This test verifies the ability of the UUT to detect a parity error
occurring in a transmit command word. The test sequence as defined in 5.2.1.3 shall be
performed with a parity error encoded into a transmit command word for test Step 2.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - CS.
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5.2.1.3.1.2 Receive Command Word: This test verifies the ability of the UUT to recognize a parity error
occurring in a receive command word. The test sequence as defined in 5.2.1.3 shall be
performed with a parity error encoded in a receive command word for test Step 2.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - CS.

5.2.1.3.1.3 Receive Data Words: This test verifies the ability of UUT to recognize a parity error occurring
in a data word. The test sequence as defined in 5.2.1.3 shall be performed with a parity error

encodeg

maximum number of data words that the UUT is designed to receive. The

must be

Individu
per meg

The pag
5.2.1.3.2 Word Len
occurring
command
5.2.1.3.2.1 Transm
comma
with the]
a. Tran
b. Trarn
The pag

5.2.1.3.2.2 Receive

sent N times, where N equals the number of data words sent:

ally each data word must have the parity bit inverted. Only one pa
sage.

s criteria for this test shall be: Step 1 - CS; Step.2 - NR; Step 3 -

gth: This test verifies the ability of the UUT; to recognize an error i
within a message. The test plan excludes testing of high bit error
and on the last data word of a receiye message.

t Command Word: This test verifies the ability of the UUT to reco
nd word length errors. The test sequence as defined in 5.2.1.3 sh
command word shortened as defined below for test Step 2.

smit command shortened by one bit

smit command shortened by two bits

s criterig for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 -

Caommand Word: This test verifies the ability of the UUT to recog

ommand with the
test sequence

ity error is allowed
ME.
n word length

5 on a transmit

jnize transmit
hll be performed

CS.

nize receive

comma

ndword length errors. The test sequence as defined in 5.2.1.3 sh

hll be performed

with the

a. Sho

b. Sho

command word as defined below for test Step 2.
rten the receive command word by one bit

rten the receive command word by two bits

c. Lengthen the receive command word by two bits

d. Lengthen the receive command word by three bits

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - CS, or alternately for
c and d only, the pass criteria may be: Step 1 - CS; Step 2 - NR; Step 3 - ME.
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5.2.1.3.2.3 Receive Data Words: This test verifies the ability of the UUT to recognize data word length
errors. The test sequence as defined in 5.2.1.3 shall be performed as defined below for test
Step 2. The message shall be a receive command with the maximum number of data words

that the

UUT is designed to receive.

Shorten the data word by one bit

Shorten the data word by two bits

a.
b.

c. Len
d. Len
The tes
d, wher

last dat@ word of a receive message. Only one data word.shall be altered

through
The pag

5.2.1.3.3 Bi-Phase
phase en
bi-phase
location, ¢
it. Only a

5.2.1.3.3.1 Transm
encodin
be perfq
Step 2.
phase €
17 time
one for

Jthemthe dataword by two bits
jthen the data word by three bits

sequence of 5.2.1.3 shall be performed N times for a and b and N
b N equals the number of data words sent. High bit’errors shall ng

d shall be performed for each data word in the message.
s criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 -

Encoding: This test verifies the ability of the UUT to recognize bi-
coding error is defined to be the lack of a zero crossing in the cent
Prror occurs as either a logic high or low for the duration of a bit tin
bxcept the sync period, of each word shall have a single bi-phase
single bi-phase error shall:be injected for each message.

t Command Word: «This test verifies the ability of the UUT to reco
g errors in transmit'‘command words. The test sequence as defing
rmed with a hi-phase encoding error encoded into a transmit com

-1 times for ¢ and
t be tested in the
at atime. Steps a

ME.

bhase errors. A bi-
pr of a bit time. A
ne. Each bit

prror encoded into

jnize bi-phase
bd in 5.2.1.3 shall
mand word for test

Each bit logation shall have each of the bi-phase errors injected i

njecting high bi-phase errors and another for injecting low bi-pha

to it. Only one bi-

rror is allowed per command word. A test set involves performing|the test sequence
5, ongéfor each bit location. A complete test requires two test set$ to be performed,

errors.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - CS.

5.2.1.3.3.2

Receive Command Word: This test verifies the ability of the UUT to recognize bi-phase

encoding errors in receive command words. The test sequence as defined in 5.2.1.3 shall be
performed with a bi-phase error encoded into a receive command word for test Step 2. Each
bit location must have each of the bi-phase errors injected into it. 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, one for injecting
high bi-phase errors and another for injecting low bi-phase errors.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - CS.
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5.2.1.3.3.3 Receive Data Words: This test verifies the ability of the UUT to recognize bi-phase encoding
errors in data words. The test sequence as defined in 5.2.1.3 shall be performed with a bi-
phase error encoded into each data word in the message for test Step 2. The message shall
be a receive command and the maximum number of data words that the UUT is designed to
receive. Individually each bit location of each data word shall have a bi-phase error encoded
into it. Only one bi-phase error is allowed for each message. A test set involves performing
the sequence 17 times. The test set shall be repeated N times, where N equals the number
of data words sent. A complete test requires 2*N test sets to be performed, once for high bi-

phase €
The pag

5.2.1.3.4 Sync Enc
pattern, a
represent
command

5.2.1.3.4.1 Transm
with inv
with a s
shall be
011000

The pag

5.2.1.3.4.2 Receivd
invalid 9
sync er
perform
000111,

The pag

TTOTS &g OTICe foT tow bi-piase errors:.
s criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step*3 -

pding: This test verifies the ability of the UUT to recoghize sync e
5 defined for this test, is a waveform with six 0.5 nsdivisions. The
Pd as a 1 or 0 to indicate the polarity of each division on the data |
sync is represented as 111000 and a proper data sync is represe

t Command Word: This test shall verify that the UUT rejects trans
ync error encoded in a transmit command word for test Step 2. Tk
performed for each of the following invalid sync patterns: 111100,
000111.

s criteria for this test shalkbe: Step 1 - CS; Step 2 - NR; Step 3 -
Command Word: <This test shall verify that the UUT rejects recei
ync waveforms.-The test sequence as defined in 5.2.1.3 shall be

or encoded in.a-receive command word for test Step 2. The test s
ed for each-ofthe following invalid sync patterns: 111100, 110000

s critefia for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 -

ME.

rors. The sync
divisions are
us. A proper
nted as 000111.

mit commands

blid sync waveforms. The test sequence as defined in 5.2.1.3 shall be performed

e test sequence
110000, 111001,

CS.

e commands with
performed with a
equence shall be
111001, 011000,

CS.

5.2.1.3.4.3 Data Word: This test shall verify that the UUT rejects invalid data sync waveforms. Perform
the test sequence as defined in 5.2.1.3 with a sync error encoded into each data word for test
Step 2. The message is a valid receive command word with the maximum number of data
words that the UUT is designed to receive. Only one data word per message shall have an
invalid sync encoded into it. The test sequence shall be performed N times for each of the
following invalid sync patterns, where N equals the maximum number of data words in the
message: 000011, 001111, 000110, 100111, 111000.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - ME.

Note: Data words shall not be encoded such that bit times 4 thru 8 match the terminal
address of the UUT or be 11111 when the invalid data sync pattern 111000 is being used.
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5.2.1.3.5 Message Length: These tests shall verify that the UUT properly detects an error when an
incorrect number of data words is received.

5.2.1.3.5.1 Transmit Command: This test verifies the ability of the UUT to respond properly if the data
word is contiguous to a transmit command word. Perform the test sequence as defined in
5.2.1.3 with a data word contiguously following a transmit command word for test Step 2.

The pass criteria for this test shall be: Step 1 - CS; Step 2 - NR; Step 3 - ME.

5.2.1.3.5.2 Receiv

r in the number of

data wdrds that are received. Perform the test sequence as defined in5.2.1.3 with a data

word ¢

comma
the UU
comma
maxim

second
remove

The pag

5.2.1.3.5.3 Mode G
properly
sequen
normall
words €
comma
mode ¢

In all th

unt error in a receive message for test Step 2. This message'is a
d word with the word count field equal to the maximum number o
is designed to receive but with a different number of data words th
d word. The test sequence shall be performed N+4 times, where

m number of data words. The first sequence shall have N+1 data

sequence shall have N-1 data words and each of the remaining s¢
one additional data word until the number af.data words equals z€

s criteria shall be: Step 1 - CS; Step 2*<NR; Step 3 - ME.

ommand Word Count Error: This test verifies the ability of the UU
ce defined in 5.2.1.3 using awvalid receive mode command in Step
gual to the mode code value used. Repeat the test sequence with
nd but with no dataword in Step 2. Repeat the test sequence usir]

bmmand except.send a data word contiguously following the comr

ee cases thepass criteria shall be: Step 1 - CS; Step 2 - NR; Ste

when an incorrect number of words is sent with a mode command.

valid legal receive
data words that
an specified in the
N equals the
words. The
bquence shall

ro.

T to respond
Perform the test
2 which would

have an associated dataword transmitted with it, but send the nyimber of data

the same mode
g a valid transmit
nand word.

b 3 - ME.
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5.2.1.3.5.4 RT to RT Word Count Error: This test verifies the ability of the UUT to respond properly
when an incorrect number of words is sent to it as a receiving RT during an RT to RT transfer.
Perform the following test sequence.

5.2.1.3.6 Contiguodis Data: This test verifies that the UUT trecognizes discontiguous ¢

5.2.1.3.7

Step 1

Step 2

Send a valid legal RT to RT command pair followed in 4.0 pys to 12.0 us by a valid
status word and N data words to the UUT, where N is the number of data words

requested in the transmit command.

——Sendthesame RT to RT commmandpair fottowed im0 s to 2.0 us by a valid

status word and N-1 data words.

RT.

Step 3 A transmit status mode command shall be sent to the receiving
Step 4 Repeat Steps 1 through 3 using a word count of’N+1 in Step 2
The pags criteria in both cases shall be that the receiving RT's status is: $tep 1 - CS;

Step 2 -

Perform t
message
areceive
receive w
pair. The

data word

The pass

Terminal

properly i
timer that
800.0 ps.
bus. The

NR; Step 3 - ME.

ne test sequence as defined in 5.2.1;3'with a 4.0 ys data word gap
for test Step 2. The gap is measured as on Figure 7. The receive
command with the maximum namber of data words that the UUT

test sequence shall be petformed N times, where N equals the m
s. Only one gap time insertion is allowed per message.

criteria for this teSt.shall be: Step 1-CS; Step2 - NR; Step3-M

Fail-Safe: Fhe'purpose of this test is to verify that the terminal fail-
mplemented in the UUT. The UUT is required to contain a hardw

ata in a message.
error in a receive
message shall be
s designed to

th a gap between the command word and the first data word or between a data word

hximum number of

safe timer is
e implemented

will cause the transmitter to shutdown if the UUT transmits a message longer than
A fail~Safe time-out occurring on one bus shall not affect the transmitter on any other
reception of a valid command on the bus on which the time-out has occurred shall

enable the transmitter. The test sequence below shall be performed:

Step 1.

Step 2.

Step 3.

Initiate a condition in the UUT which causes the fail-safe timer to timeout.

Measure the duration of the transmission.
Remove the condition initiated in Step 1.

Send the UUT a valid legal message over the bus on which the

time-out occurred.

The pass criteria shall be that the timeout in Step 1 occurs and the transmitter is shut down
allowing the total transmission time to be between 660.0 ps and 800.0 us. The response of the
UUT in Step 3 shall be CS. Record the measured parameter at which the fail-safe time-out
occurs. For test failures, record the test parameters at which the failure occurred.
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5.2.1.4 Superseding Commands: The purpose of this test is to verify that the UUT responds properly to
superseding commands.

5.2.1.4.1 RT Superseding Commands: This test verifies that the UUT will not malfunction and responds
properly to possible occurrences of superseding commands. The following test sequence shall
be used for this test.

Step 1. A valid legal receive message shall be sent to the UUT with the maximum number
of words that the UUT is designed to receive encoded in the word count field.

Step 2. Before Step 1 is completed, a superseding message shall be 'sent to the UUT.
Step 3. A transmit status mode command shall be sent to the YWT.

Record the UUT's response to each step when the test is performed with the following
superseding command formats (Step 2):

a. After at least one data word is transmitted in Step.4)but before the last ¢lata word is
transnitted, follow the selected data word with a>gap of 4.0 us (referencg Figure 7), then a
valid Iegal transmit command requesting the maximum number of data words that the UUT
is desjgned to transmit.

b. Procegd as in (a) above, except transmit a valid legal transmit status mgde command as
the syperseding command.

c. After at least one data word is‘transmitted in Step 1, but before the last ¢lata word is
transmitted, follow the selected data word contiguously with a valid legal fransmit command
requepting the maximum. number of data words that the UUT is designeg to transmit.

d. After the last datayword is transmitted in Step 1 follow it contiguously with a valid legal
transrit command requesting the maximum number of data words that the UUT is
desigmed to fransmit.

The pass|criteria shall be:

For a, Step1-NR; Step 2 -CS; Step3-CS
For b, Step 1 - NR; Step 2 - ME; Step 3 - ME
Forc, Step 1 - NR; Step 2 - NR; Step 3 - ME or, Step 1 - NR; Step 2 - CS; Step 3-CS
Ford, Step1-NR; Step 2 - CS; Step 3-CS or, Step 1 - NR; Step 2 - NR; Step 3 - ME

For test failures, record the test parameters for which the failure occurred.

-27 -



https://saenorm.com/api/?name=dc2113cd42f4b42d631d8f5708399a14

SAE AS4111

5.2.1.4.2 RT to RT Superseding Command: The purpose of this test is to verify that the UUT will not

malfunction and responds properly to a superseding command when operating as the receiving
RT in a RT to RT transfer.

Step 1. Send a valid legal RT to RT command pair followed in 4.0 us to 12.0 us by a valid
status word and N data words to the UUT, where N is the number of data words
indicated in the receive command.

Step 2. Sendthesame RT toRT command pair fottowed im0 s to 126 us by a valid legal
transmit command addressed to the UUT.

Step 3. | A transmit status mode command shall be sent to the UWF.
The pass|criteria for this test shall be: Step 1 - CS, Step 2 - €S, Step 3 - C$.

5.2.1.5 Required Mode Commands: The purpose of these tests.is to verify that the YUT responds
properly to the required mode commands. The tests are not intended to verify the mission
aspects stafed in the equipment specification. The UUT shall be tested for edch required mode

code with ajsubaddress field mode code indicator of-all zeros and repeated With a subaddress
field of all opes.

The pass cliteria is defined in each test pafagraph. If any test fails, record the UUT response to
that test.

-28 -



https://saenorm.com/api/?name=dc2113cd42f4b42d631d8f5708399a14

SAE AS4111

5.2.1.5.1 Transmit Status: The purpose of this test is to verify that the UUT has the ability to recognize
the transmit status mode command and to transmit its last status word. The following
sequence shall be performed:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.
Step 8.
Step 9.
Step 10.
Step 11.

The pass

A valid legal message shall be sent to the UUT on the bus under test.

A transmit status mode command shall be sent to the UUT on the same bus used
in Step 1.

A valid legal message shall be sent to the UUT on a bus otherthan that used in
Step 1.

A transmit status mode command shall be sent to the UUT on the same bus used
in Step 3.

A valid legal receive command with a parity error in a data worfl shall be sent on
the same bus used in Step 1.

A transmit status mode command shall be sent to the UUT on the same bus used
in Step 1.

Repeat Step 6.
Repeat Step 4.
Repeat Step 1.
Repeat Step:2.
Repeat)Step 4.

criterid for each of the above steps shall be as follows: Step 1 - GQS; Step 2 - CS;

Step 3-(

S;.5tep 4 - CS; Step 5 - NR; Step 6 - ME; Step 7 - ME; Step 8 - ME; Step 9 - CS;

Step 10 -

CS; Step 11 - CS.
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5.2.1.5.2 Transmitter Shutdown and Override: This test shall verify that the UUT recognizes the dual
redundant mode commands to shutdown the alternate bus transmitter and to override the
shutdown. A valid legal transmitter shutdown mode command shall be sent to the UUT to
cause an alternate bus transmitter shutdown. A valid legal override transmitter shutdown mode
command shall be sent to the UUT to cause an override of the transmitter shut down. The
following test sequence shall be used for each case including verification of the UUT response
indicated.

Step 1. A validtegatcommmand stattbesenttothe GO T omrthe busurmgler test.

Step 2. A valid legal command shall be sent to the UUT on a bus_othel| than that used in
Step 1.
Step 3. A valid legal transmitter shutdown mode command-shall be sent to the UUT on

the same bus used in Step 1.

Step 4. A valid legal command shall be sent to therJUT on the same bus used in Step 2.
Step 5. A valid legal command shall be sent.to the UUT on the same bus used in Step 1.
Step 6. A valid legal override transmitter shutdown mode command shpll be sent to the

UUT on the same bus used(n Step 2.
Step 7. A valid legal command-shall be sent to the UUT on the same bus used in Step 2.

Step 8. A valid legal override transmitter shutdown mode command shpll be sent to the
UUT on the same bus used in Step 1.

Step 9. A valid legal command shall be sent to the UUT on the same bus used in Step 2.

Step 10. Analid legal command shall be sent to the UUT on the same bus used in Step 1.

The pass|criteria for each of the above steps shall be as follows: Step 1 - GS; Step 2 - CS;
Step 3-CS; Step 4 - NR; Step 5 - CS; Step 6 - NR; Step 7 - NR; Step 8 - CS; Step 9 - CS;
Step 10 - CS.
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5.2.1.5.3 Reset Remote Terminal: The purpose of this test is to verify that the UUT has the ability to
recognize and properly operate when the reset remote terminal mode command is received.
Note that this test provides characterization of the reset time (Trgt) as a first step. If the reset
time is variable, the test must be performed with conditions in the UUT set such that a
maximum reset time results. The following sequence shall be performed.

Step 1. A reset remote terminal mode command shall be sent to the UUT on the bus
under test.
Step 2. After time T from Step 1, as measured per Figure 7, a validilegal command shall

be sent to the UUT on the same bus used in Step 1.

Starting with time T at 100.0 ms repeat Step 1 and Step 2 while decreasing time T from 100.0
ms down fo 4.0 ps in the following steps: from 100.0 ms to 60 ms in no greater than 1.0 ms
steps, andl from 6.0 ms to 4.0 ps in no greater than 10.0 yststeps.

The minimum time, TrsT, between Step 1 and Step 2;.as measured per Figure 7, in which the
UUT's reqponse to Step 2 is CS (with busy bit reset); shall be recorded.

Step 3. A valid legal transmitter shutdownimode command shall be sent to the UUT on
the bus used in Step 1.

Step 4. A valid legal command shall be sent to the UUT on a bus othel| than that used in
Step 1.

Step 5. A reset remote tefminal mode command shall be sent to the UUYT on the bus used
in Step 1.

Step 6. After aprintermessage gap equal to TrsT, a valid legal command shall be sent to

the UUT on a bus other than that used in Step 1.

The pass|criteria for each of the above steps shall be as follows: Step1- ¢€S; Step2- CS
(with busy hit reset) for all time T 3 5.0 ms, and CS or NR for T < 5.0 ms; Step 3 - CS; Step 4 -
NR; Step 5 - CS; Step 6 - CS (with busy bit reset).
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5.2.1.6 Data Wrap-Around: The purpose of this test is to verify that the UUT properly implements the
data wrap-around capability. The following sequence shall be performed 10,000 times, with
random data patterns for each data word in each sequence. The messages used shall contain
the maximum number of data words that the RT is capable of transmitting or receiving; (i.e., the
maximum word count from the set of all messages defined for that RT). Record the number of
correct responses and the number of incorrect responses.

5.2.1.7

Step 1.

Send a receive message to the UUT at subaddress 30 (11110)

or the appropriate

Step 2.

The pass ¢
pattern as t

NOTE: Itig

a. The UU
subadd
for the |
buffer.

b. Stepss
test res

Teceive wraparound subaddress defimed forthe T

Send a transmit command to the UUT with the appropriate t
around subaddress and with the same word count asStep 1.

iteria shall be: Step 1 - CS; Step 2 - CS with each.data word havi
ne corresponding data word in Step 1.

T may require time to move the data from the receive subaddress
ess. To avoid misleading test results, sufficient time should be all
JUT to transfer data from the receive subaddress buffer to the trar

hould be taken to avoid the busy condition prior to test execution &
Ilts causing inappropriate’failures.

RT to RT Message Errors: - The purpose of this test is to examine the UUT's rq

errors in the
these tests,
required.

b message stream when operating as the receiving RT in an RT to
the bus tester shall act as the bus controller and the transmitting

ansmit wrap-

ng the same bit

important to consider the following during implementation of this fest:

to the transmit
pwed, if required,
smit subaddress

s "busy" may alter

sponse to specific
RT transfer. For
emote terminal as
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5.2.1.7.1 RT to RT Timeout: The purpose of this test is to verify that the UUT times out properly when
operating as a receiving RT in an RT to RT transfer. Time T, as shown in Figure 8, is
measured from the zero crossing of the parity bit of the receive command to the mid sync zero
crossing of the first data word. The following test sequence shall be performed.

5.21.7.2

Step 1.

Send a valid legal RT to RT command pair followed in 4.0 pys to 12.0 us by a valid

status word with the RT address of the transmit command and
of data words shall be sent to the UUT.

the proper number

Step 2.

Repeat S
the status

When the
measured

The pass
NRto T >

RT to RT
malfunctic

Send a transmit status mode command to the UUT.

ep 1 and Step 2 incrementing the time in Step 1 between.the trangmit command and

word in no greater than 0.5 ps increments until the time. is equal t

UUT (receiving RT) stops responding, the time T as specified in
and recorded.

criteria shall be: Step 1 - CSfor T £ 54.0qus, CS or NR for 54.0 <
60.0 us; Step 2 - CS if Step 1is CS, ME If Step 1 is NR.

Message Format Errors: The purpose of this test is to verify that
n and responds properly to err@rs in the message stream associ

transmitting RT when the UUT is the feeeiving RT in a RT to RT transfer. T

sequence

Step 1.

Step 2.

Step 3.

shall be used:

D 30.0 ps.

Figure 8, shall be

T £ 60.0 ps, and

e UUT will not
ed with the
ne following test

Send a valid legalRT to RT command pair followed in 4.0 ps td 12.0 ps by a valid
status word and’N data words to the UUT, where N is the numiper of data words

indicated in the receive command.

Send(the same RT to RT message as in Step 1 injecting one 0
indicated below.

Send a transmit status mode command to the UUT.

f the errors
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5.2.1.7.2

5.2.1.7.3

(Continued):

Record the UUT's response to each step when the test is performed with each of the following
format errors (Step 2):

a. Invalid transmit command word. Inject an invalid sync pattern in the transmit command
word followed in 4.0 ps to 12.0 us with a receive command with the same address as the
transmit command followed by N data words and no status response. This command
combination will appear to the UUT as the same message format in Step 1 with an invalid

transr

b. Invalic
status

Tty R T S CommTand word:

transmitting RT's status word. Inject an invalid sync patterp. in th
word.

c. Wrong sync type in the transmitting RT's status word. Sendthe same R

pair a

The pass
Step 3 - N

Transmitt
transmitti
determing
and statu
properly t
the receiv
does not

command
UUT only

Step 1.

5 in Step 1 followed in 4.0 ps to 12.0 us by N+1 data words.

criteria for each of the test formats shall becas follows: Step 1-C
E.

ng RT Errors: The purpose of this test is to verify proper occurren
hg RT's command and status words.” The purpose of this test is tw
whether the UUT verifies thesproper occurrence of the transmittin
5 word and, secondly, to verify-that the UUT will not malfunction ar
D errors in the message stteam associated with the transmitting R
ing RT in an RT to RT transfer. Although recommended by Noticq
equire the receiving.RT to verify the proper occurrence of the tran

The following test sequence shall be used:
Send(@yvalid legal RT to RT command pair followed in 4.0 us ta

indicated in the receive command.

b transmitting RT's

T to RT command

S; Step 2 - NR,

ce of the

ofold: firstto

g RT's command
d responds

[ when the UUT is
2, the standard
smitting RT's

and status word.\Therefore, the first purpose of this test is for chafracterization of the

12.0 ys by a valid

status word and N data words to the UUT, where N is the numiper of data words

Step 2.

Step 3.

Send the same RT to RT command pair as in Step 1 followed in 4.0 ys to 12.0 us

by a status word containing a terminal address different from b
command and the UUT, followed by N data words.

A transmit status mode command shall be sent to the UUT.

oth the transmit

The pass criteria shall be the following: Step 1-CS; Step2-CSorNR, Step3-CSif Step 2is

CS; ME if

Step 2 is NR.
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5.2.1.8 Bus Switching: This test verifies that the dual redundant remote terminal properly performs the
bus switching requirements of AS15531 or MIL-STD-1553B (paragraph 4.6.3.1 on Data Bus
Activity). The requirements are as follows:

a. If the UUT is receiving or operating on a message on one bus, and another valid, legal
command to the UUT occurs on the opposite bus later in time, then the UUT is required to
reset and respond appropriately to the later command on the opposite bus.

b. An invalidcommmard o the opposite bus stratt ot affect thetespornseof the UUT to
commands on the original bus.

Unless othgrwise specified, legal messages are used in this test. The“interrupting message on
the alternatp bus shall be swept through the command word, the résponse tir:re gap, the UUT’s
status word|, and the UUT'’s data transmission on the first bus. For-all tests, reford the command
words used. The following test sequences shall be performed for each interrypting command.

RT Transmitting:

Step 1. Send a valid transmit command to the UUT on the bus under tg¢st requesting the
maximum number of data words-that the UUT is designed to transmit.

Step 2. Send the interrupting command to the UUT on a bus other than that used in
Step 1 beginning 4.0 ys after the beginning of the first commarnd.

Step 3. After the messages on both buses have been completed, send a valid legal
transmit status mode command to the UUT on the same bus uped in Step 2.

Step 4. Send a valid+{egal transmit status mode command to the UUT pn the same bus
used in/Step 1.

Repeat Step 1 through Step 4 increasing the gap time between Step 1 and Step 2 in increments
no greater llhan 250.0 ns until the messages no longer overlap.

Perform the test with the following interrupting messages for Step 2.

a. Avalid legal message

b. A message with a parity error in the command word.

c. Avalid message with a terminal address different than that of the UUT.

The pass criteria shall be: for a, Step 1 - NR, truncated message or CS; Step 2 - CS; Step 3 -

CS; Step4-CSandforbandc, Step1-CS; Step 2 - NR; Step 3-CS; Step 4 - CS. For test
failures, record the test parameters at which the failure occurred.
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5.2.1.8

(Continued):

RT Receiving:

Step 1. Send a valid RT to RT message command to the UUT and a second RT on the
bus under test with the UUT the receiving terminal with the maximum number of
data words that the UUT is designed to receive.

Step 2. Send the interrupting command to the UUT on a bus other than that used in Step
Tegimming 4 0 psafter the begimming of thefirstcommmard:

Step 3. After the messages on both buses have been completed, send a valid legal
transmit status mode command to the UUT on the sanje bus used in Step 2.

Step 4. Send a valid legal transmit status mode command to the UUT pn the same bus
used in Step 1.

Repeat Step 1 through Step 4 increasing the gap time between Step 1 and Step 2 in increments

no greater than 250.0 ns until the messages no longer,overlap.

a. Avalid
b. A mess
c. Avalid
The pass ¢

Step4-CS
record the t

egal message

hge with a parity error in the command word.

message with a terminal-address different than that of the UUT.
iteria shall be: for a;.Step 1 - NR, truncated status or CS; Step 2 -

and forband c,Step 1 - CS; Step 2 - NR; Step 3-CS; Step 4 - CS
pst parameters at which the failure occurred.

CS; Step 3-CS;
. For test failures,
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5.2.1.9 Unique Address: The purpose of this test is to verify that the UUT can be assigned any unique
address from an external connector on the UUT. The following sequence shall be performed for

the UUT:
Step 1.

Step 2.

Send a valid, legal command to the UUT.

Repeat Step 1 thirty-one times with the same command word e

xcept use all other

possible bit combinations in the RT address field of the command word.

Step 3.
Step 4.
The pass ¢
Step 1 and
NOTE: Po
5.2.2 Optional Ope

MIL-STD-155
accordance W

Repeat Step 1 and Step 2 after externally changing the RTradg
possible combinations from 00000 thru 11110.

After externally changing the RT address to simulate a single g
validation failure (e.qg., parity error on the address lines), repeat

iteria shall be: Step 1 - CS; Step 2 - NR for each combinations;
Step 2; Step 4 - NR for each combination.

ver cycling may be required after externally changing the RT addrg
ration: This section provides for testing the optional requirements

3B. If a remote terminal implements any of the options, it shall be
ith the test herein identified fer the option. If the transmit last com

ress for all
oint address
Step 1 and Step 2.

Step 3 same as

PSS.

of AS15531 or
tested in
mand mode

command is mot implemented in the UUT, then the transmit status mode command shall be used.

5.2.2.1 Optional Mgode Commands: The purpose of these tests is to verify that the U

properly to

aspects stafed in the equipment specification. The UUT shall be tested for eg

implemente
subaddress

The pass ¢

mplemented mode/commands. The tests are not intended to veri

d with a subaddress field mode code indicator of all zeros and rep
field of allyones.

iteria-is defined in each test paragraph. If any test fails, record th¢

T responds
fy the mission
ch mode code
eated with a

e UUT response to

that test.

5.2.2.1.1 Dynamic Bus Control: The purpose of this test is to verify that the UUT has the ability to
recognize the dynamic bus control mode command and to take control of the data bus. A valid
legal dynamic bus control mode command shall be sent to the UUT. The UUT shall take
control of the data bus when its response is DBA as required in the UUT’s design specification.

The pass criteria shall be that the UUT responds with a DBA upon acceptance of bus control or
a CS upon rejection of bus control.

NOTE: Upon completion of this test, it may be necessary to reconfigure the UUT as a remote
terminal.
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5.2.2.1.2 Synchronize: The following paragraphs provide the test criteria for the synchronize mode
commands.

5.2.2.1.2.1 Synchronize (Without Data Word): The purpose of this test is to verify that the UUT has the
ability to recognize a synchronization mode command without using a data word. A valid
legal synchronize (without data word) mode command shall be sent to the UUT.

5.221.2.2

52213

52214

The pass criteria shall be that the UUT responds with CS.

Synchrq
ability tq
synchrg

The pag

Initiate Se
and propqg
provides

must be p
The folloy

Step 1.
Step 2.
Starting W
to 4.0 us
used to m

using the

The minin

nize (With Data Word): The purpose of this test is to verify that th
recognize a synchronization mode command which uses a.data
nize (with data word) mode command shall be sent to the, UUT.

s criteria shall be that the UUT responds with CS.

If-Test: The purpose of this test is to verify that the UUT has the 3
rly operate when the initiate self-test modecommand is received.
haracterization of self-test time as a first step. If the self-test time
erformed with conditions in the UUT set.such that a maximum self
ing sequences shall be performed:

An initiated self-test mode .command shall be sent to the UUT

After time T from Step 1, as measured per Figure 7, a valid leg
be sent to the UUT.on"the same bus.

ith time T not lesSs_than 200.0 ms, repeat Step 1 and Step 2 while
n no greater than’1.0 ms steps. Finer granularity, 10.0 pus maximy
ore accurately determine the self-test time when the time of self-te
coarser steps.

num-time between Step 1 and Step 2, as measured per Figure 7 ir

e UUT has the
vord. A valid legal

bility to recognize
Note that this test
s variable, the test
-test time results.

DN one bus.

al command shall

decreasing time T
m steps may be
st is determined

which the UUT’s

response

toZStep 2 is CS (with busy bit reset), shall be recorded.

The pass criteria for each of the above steps shall be as follows: Step 1 - CS; Step 2 - CS (with
busy bit reset) for all time T 3 100.0 ms, and CS or NR for time T < 100.0 ms.

Transmit BIT Word: The purpose of this test is to verify that the UUT has the ability to
recognize this mode command. A valid legal transmit BIT mode command shall be sent to the
UUT. The BIT word transmitted by the UUT shall be recorded.

The pass criteria shall be that the UUT responds with CS followed by a valid BIT Word.
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5.2.2.1.5 Selected Transmitter Shutdown and Override: This test shall verify that the UUT recognizes
the multi-redundant mode commands to shut down a selected bus transmitter and to override
the shutdown. A valid legal selected transmitter shutdown mode command shall be sent to the
UUT accompanied by the appropriate data word to cause a selected bus transmitter shutdown.
A valid legal override selected transmitter shutdown mode command shall be sent to the UUT
accompanied by the appropriate data word to cause an override of the selected bus transmitter

shutdown.

Step 1. A validtegatcommmand stattbesenttothe GO T omthe busurmgler test.

Step 2. A valid legal command shall be sent to the UUT on a bus_othel| than that used in
Step 1.

Step 3. A valid legal selected transmitter shutdown modé command shall be sent to the
UUT on the same bus used in Step 1 with the‘data word encoded to shut down
the bus used in Step 2.

Step 4. A valid legal command shall be sent taithe UUT on the same bus used in Step 2.

Step 5. A valid legal command shall be sent to the UUT on the same bus used in Step 1.

Step 6. A valid legal override selectéd transmitter shutdown mode command shall be sent
to the UUT on the samehus used in Step 2 with the same datg word as sent in
Step 3.

Step 7. A valid legal command shall be sent to the UUT on the same bus used in Step 2.

Step 8. A valid legal'everride selected transmitter shutdown mode command shall be sent
to the UYT on the same bus used in Step 1 with the same datgq word as sent in
Step 3.

Step 9. Avalid legal command shall be sent to the UUT on the same Tus used in Step 2.

Step 10. A valid legal command shall be sent to the UUT on the same bus used in Step 1.

Step 11. Repeat Step 3 except that the data word shall be encoded with a bit pattern that
would normally shut down the same bus used in Step 1 if it was sent on the same
bus used in Step 2.

Step 12. Repeat Step 4.

Step 13. Repeat Step 5.
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5.2.2.1.5 (Continued):
The data words associated with Step 3 and Step 11 for each bus shall be recorded.

The pass criteria for each of the above steps shall be as follows: Step 1 - CS, Step 2 - CS,
Step 3-CS, Step4 - NR, Step 5-CS, Step 6 - NR, Step 7 - NR, Step 8 - CS, Step 9 - CS, Step
10 - CS, Step 11 - CS, Step 12 - CS, Step 13 - CS.

5.2.2.1.6 Terminal Flag Bit Inhibit and Override: This test verifies that the UUT recognizes and
responds [propery tothemode commmarnd(s) of it termimat-ffagbitamdoyerride inhibit
terminal flag bit.

Step 1. A valid legal receive command with at least one data ward shall be sent to the
UUT.
Step 2. Procedures as defined for the UUT, shall be performed that wil| set the terminal

flag in the UUT status response. Send a valid-legal receive comimand with at least
one data word to the UUT.

Step 3. A valid legal inhibit terminal flag mode command shall be sent to the UUT.

Step 4. Repeat Step 1.

Step 5. A valid legal override inhibit terminal flag mode command shall be sent to the
UUT.

Step 6. A valid legal receive command with at least one data word shall be sent to the
UUT.

Step 7. Procedures, as defined for the UUT, shall be performed which fesets the TF bit.

Step 8. Repeat Step 1.

The pass|criferia for each of the above steps shall be as follows: Step 1 - C§, Step 2 - TF, Step
3-CSorTF Step4-CS, Step5-CSorTF, Step 6 - TF, Step 8 - CS.

5.2.2.1.7 Transmit Vector Word: This test verifies the capability of the UUT to recognize and respond
properly to a transmit vector word mode command. A valid legal transmit vector word mode
command shall be sent to the UUT. The vector word transmitted by the UUT shall be recorded.

The pass criteria shall be that the UUT responds with CS followed by a valid Vector Word.
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5.2.2.1.8 Transmit Last Command: This test verifies that the UUT recognizes and responds properly to
a transmit last command mode command. The following test sequence shall be used:

Step 1. A valid legal receive command with at least one data word shall be sent to the
UUT.
Step 2. A valid legal receive command different from that used in Step 1 above with at

least one data word shall be sent to the UUT and a parity error shall be encoded

o thefirst dataword:
Step 3. A valid transmit last command mode command shall be sent tq the UUT.
Step 4. A valid transmit status mode command shall be sent.to the UUJT.
Step 5. A valid legal transmit last command mode command shall be sent to the UUT.
Step 6. A valid legal transmit last command mode command shall be sent to the UUT.
Step 7. A valid legal receive command with*at least one data word shall be sent to the
UUT.
Step 8. A valid legal transmit last command mode command shall be sent to the UUT.
Step 9. A valid legal transmit-coOmmand shall be sent to the UUT.
Step 10. A valid legal transmit last command mode command shall be sent to the UUT.
The pass|criteria for each-of the above steps shall be as follows: Step 1 - JS; Step 2 - NR;
Step 3 - MIE, followed)by a data word containing the command word from Sﬂep 2; Step 4 - ME;
Step 5 - NIE, followed by a data word containing the command word from Step 4; Step 6 - ME,
followed by a data*word containing the command word from Step 4; Step 7 | CS; Step 8 - CS,
followed by ardata word containing the command word from Step 7; Step 9 {CS; Step 10 - CS,
followed hy-@ data word containing the command word from Step 9.
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5.2.2.2 Status Word Bits: The following tests verify that all implemented status code bits are properly
used and cleared. Implementation of all status code bits in the status word except the ME bit is
optional. In addition to the separate tests, for each of the following status bits: service request,
busy, subsystem flag, and terminal flag, provide the analysis as listed below.

a. What conditions set the status bit in the status word transmitted on the data bus.

b. What conditions reset the status bit in the status word transmitted on the data bus.

c. Ifthe ca

mode ¢

bmmand to the UUT.

d. Given that the status bit was set, and the condition which set the bit has g

cases W\

the UUT.

here the status bit is still set in response to the sécond valid, non-

The UUT has failed a test sequence if it does not respond as indicated in eac

tests below

ndition specified in item a. occurred and disappeared without intefvening commands
to the UUT, list the cases where the status bit is set and reset in response

to a valid, non-

bne away, list the
mode command to

n of the separate

5.2.2.2.1 Service Request: This test verifies that the UUT sets the service request bif as necessary and

clears it w
condition
by each R

Step 1.

Step 2.

Step 3.

UUT.

A conditionr which causes the service request bit to be set shall
the UUT: A valid legal command that does not service the requ
the"JUT.

A valid legal command that does not service the request shall

hen appropriate. The UUT shalb set bit time eleven of the status word when a
n the UUT warrants the RT to-be serviced. A reset of the bit shall occur as defined
T. The following steps shall’be performed and the appropriate regponses verified.

A valid legal receive command with at least one data word shall be sent to the

be introduced into
est shall be sent to

De sent to the UUT.

Step 4.

Step 5.

Procedures, as defined for the UUT, shall be performed which
request bit.

reset the service

A valid legal receive command with at least one data word shall be sent to the

UUT.

The pass criteria for each of the above steps shall be as follows: Step 1 - CS, with the service
request bit reset; Step 2 - SRB; Step 3 - SRB; Step 5 - CS, with the service request bit reset.
All commands and UUT responses shall be recorded.
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5.2.2.2.2 Broadcast Command Received: This test verifies that the UUT sets the broadcast command
received bit of the status word after receiving a broadcast command. The UUT shall set status
bit fifteen to a logic one after receiving the broadcast command. The following test sequence
shall be used:

Step 1. A valid legal broadcast receive message shall be sent to the UUT.

Step 2. A valid legal transmit last command shall be sent to the UUT. If this mode
Command s ot mptereTted; them a transmit statos mode command shall be
used, and the data word associated with the transmit last cemimand mode
command shall be deleted from the pass criteria.

Step 3. A valid, legal, non-broadcast command shall be sent to the UUT.
Step 4. Repeat Step 1.
Step 5. Repeat Step 3.

The pass|criteria for each of the above steps shall'be as follows: Step 1 - NR; Step 2 - BCR,
and the data word contains the bit pattern of the'‘command word in Step 1; $tep 3 - CS; Step 4
- NR; Step 5 - CS. All commands and UUT.\responses shall be recorded.

5.2.2.2.3 Busy: This test verifies the capability ‘of-the UUT to set the busy bit of the status word. Bittime
sixteen of|the status word shall be-set'when the UUT is busy.

Step 1. A condition which\sets the busy bit must be activated.

Step 2. A valid legal‘transmit command shall be sent to the UUT.

Step 3. Procedures, as defined for the UUT, shall be performed which feset the busy bit.
Step 4. Avalid legal transmit command shall be sent to the UUT.

Step 5. A condition which sets the busy bit must be activated.

Step 6. A valid receive command shall be sent to the UUT.

Step 7. Procedures, as defined by the UUT, shall be performed which reset the busy bit.
Step 8. A valid legal receive command shall be sent to the UUT.

The pass criteria for each of the above steps shall be as follows: Step 2 - BUSY; Step 4 - CS
(with the busy bit reset); Step 6 - BUSY; Step 8 - CS (with the busy bit reset). All commands
and UUT responses shall be recorded.
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52224

52225

Subsystem Flag: This test verifies the capability of the UUT to set the subsystem flag of the
status word. Bit time seventeen of the status word shall be set to a logic one when a
subsystem fault has been determined. Prior to performing the test sequence below, a
condition which sets the subsystem flag bit must be activated.

Step 1. A valid legal transmit command shall be sent to the UUT.

Step 2. Remove the condition which sets the subsystem flag bit. Cycling power to the

—OUT shatt ot bepart of these procedures to Teset the SFE it
Step 3. A valid legal transmit command shall be sent to the UUT;
Step 4. Repeat Step 3.

The passcriteria for each of the above steps shall be as follows: Step 1 - SH;, Step 3 - CS; Step
4 - CS. All commands and UUT responses shall be recorded.

Terminal Flag: This test verifies that the UUT sets the terminal flag bit as negessary and clears
it when appropriate. The UUT shall set bit time nineteen of the status word when an
occurrende in the UUT shall cause a terminal fault condition. Prior to performing the test
sequence below, a condition which sets the\terminal flag bit must be activatgd.

Step 1. A valid legal receive cominand with at least one data word shall be sent to the
UUT.
Step 2. Remove the condition which sets the terminal flag bit. Cycling|power to the UUT

shall not be part of this procedure.
Step 3. A valid tegal transmit command shall be sent to the UUT.

Step 4. Repeat Step 3.

The pass|criferia _for each of the above steps shall be as follows: Step 1 - TF; Step 3- CS or
TF; Step 4 - CS. All commands and UUT responses shall be recorded.
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5223

Illegal Command: This test verifies that the UUT recognizes and responds properly to illegal
commands when the illegal command detection option is implemented. The following sequence
shall be performed:

Step 1.

Step 2.

Send an illegal receive command to the UUT.

Send a transmit status mode command to the UUT.

Step 3.

Step 4.

Step 5.
Step 6.
Step 7.
Step 8.
Step 9.
Step 10.

Step 11.

Senda vatidtegattransmitcommandto the U T

Send an illegal receive command to the UUT with a parity erro
words.

Send a transmit status mode command to the UUT:

Repeat Step 3

Send an illegal transmit command to thie UUT.

Send a transmit status mode cominand to the UUT.

Repeat Step 3.

Send an illegal command to the UUT with a parity error in the ¢
Send a transmitlast command mode command to the UUT. If

command word.mode command is not implemented in the RT,
status mode‘eommand instead.

The pass cijiteria shall)be: Step 1 - ME; Step 2 - ME; Step 3 - CS; Step4 - NR

6 - CS; Stey

if the transn

7 - status only with ME be set; Step 8 - ME; Step 9 - CS; Step 10 -
hit last’'command mode command was used, the data word shall b

in one of the data

ommand word.

the transmit last
send a transmit

Step 5 - ME; Step
NR; Step 11 - CS,
e the command

word sent in Step 9.
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5.2.2.4 Broadcast Mode Commands: The purpose of this test is to verify that the UUT responds
properly to implemented broadcast mode commands. This test is not intended to verify the
mission aspects stated in the equipment specification. The UUT shall be tested for each mode
code implemented with a subaddress field mode code indicator of all zeros and repeated with a
subaddress field of all ones. Use the following test sequence unless otherwise noted.

Step 1.

A valid receive message shall be sent to the UUT.

Step 2.

Step 3.

The pass ¢
that test.

5.2.2.4.1 Broadcas
has the a
test sequs
word) mo

The pass
Step 3-H

5.2.2.4.2 Broadcas
has the a
test sequs
mode con

The pass

A vatidtegat broadcastmessage stattbesentto theOoT:

A transmit last command mode command shall be sent to the

command is not implemented, then a transmit status njade cor
used, and the data word associated with the transmit [ast comn
command shall be deleted from the pass criteria:

iteria is defined in each test paragraph. If any.tést fails, record thg

| Synchronize (Without Data Word): Thepurpose of this test is to
ility to recognize a broadcast synchrenize (without data word) mo
bnce defined in 5.2.2.4 shall be used with a broadcast synchronize
e command in Step 2.

criteria for each of the aboye steps shall be as follows: Step 1-C
CR and the data word. contains the broadcast command sentin S

| Synchronize (With) Data Word): The purpose of this test is to ver,
pility to recognize’a broadcast synchronize (with data word) mode
bnce defined'in 5.2.2.4 shall be used with a broadcast synchronize
nmand in Step 2.

criteria for each of the above steps shall be as follows: Step 1 - QG

JUT. If this mode
hmand shall be
nand mode

e UUT response to

erify that the UUT
le command. The
(without data

S; Step 2 - NR;
fep 2.
fy that the UUT

command. The
(with data word)

S; Step 2 - NR;

Step 3-H

CR and the data word contains the broadcast command sentin S

fep 2.
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5.2.2.4.3 Broadcast Initiate Self-Test: The purpose of this test is to verify that the UUT has the ability to
recognize the broadcast initiate self-test mode command. The following sequence shall be

52244

performed:

Step 1. A broadcast initiate self-test mode command shall be sent to the UUT on the bus
under test.

Step 2. After time T from Step 1, as measured per Figure 7, a valid, legal non-broadcast,
TTOTT-TITodE coTmand stattbesenttothe 00T omthesame us used in Step 1.

Starting wWith time T not less than 200.0 ms, repeat Step 1 and Step 2.while [decreasing T to

4.0 ps in $teps no greater than 1.0 ms. Finer granularity, 10.0 us stéps, may be used to more

accurately determine the self-test time when the time of self-test'is determined using the

courses §

The minin
response

The pass
busy bit re

Broadcas
UUT has

The follov
Step 1.

Step 2.

Step 3.

teps.

num time between Step 1 and Step 2 as measured per Figure 7 in
to Step 2 is CS (with busy bit reset), shall be. recorded.

criteria for each of the above steps shallbe as follows: Step 1 - NR
pset) for all time T 3 100 ms, and CS;6r NR for T < 100 ms.
the ability to recognize and properly execute these broadcast mod

ing sequence shall be performed:

A valid fegal command shall be sent to the UUT on a bus other
Step .

Avalid legal broadcast transmitter shutdown command shall b

which the UUT's

; Step 2 - CS (with

| Transmitter Shutdown and Override: The purpose of this test is fo verify that the

e commands.

A valid legal,command shall be sent to the UUT on the bus undler test.

than that used in

b sent to the UUT

on the same bus used in Step 1.

Step 4.

Step 5.
Step 6.

Step 7.

A transmit last command mode command shall be sent to the UUT on the same

bus used in Step 1. If this mode command is not implemented

, then a transmit

status mode command shall be used, and the data word associated with the
transmit last command mode command shall be deleted from the pass criteria.

A valid legal command shall be sent to the UUT on the same b
A valid legal command shall be sent to the UUT on the same b

A valid legal broadcast override transmitter shutdown mode co
sent to the UUT on the same bus used in Step 2.

us used in Step 2.
us used in Step 1.

mmand shall be
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5.2.2.4.4 (Continued):

52245

Step 8.

Step 9.

Step 10.

A valid legal command shall be sent to the UUT on the same bus used in Step 2.

A valid legal broadcast override transmitter shutdown mode command shall be
sent to the UUT on the same bus used in Step 1.

A transmit last command mode command shall be sent on the same bus used in
Step 1 to the UUT. If this mode command is not implemented, then a transmit

Step 11.

Step 12.

status mode command shatt-beusedand-the datawordassogiated with the
transmit last command mode command shall be deleted from'the pass criteria.

A valid legal command shall be sent to the UUT on the‘same bus used in Step 2.

A valid legal command shall be sent to the UUT/on"the same bus used in Step 1.

The pass|criteria for each of the above steps shall be as féllows: Step 1 - JS; Step 2 - CS;

Step 3- NR;
NR; Step|6 -
contains the command word of Step 9); Step 11 #E€S; Step 12 - CS.

Step 4 - BCR (and the data word contains the command word ¢f Step 3); Step 5 -
CS; Step 7 - NR; Step 8 - NR; Step 9 ¥INR; Step 10 - BCR (angl the data word

Broadcas} Selected Transmitter Shutdown.and Override: This test shall verjfy that the UUT
recognizgs the multi-redundant broadcast':mode commands to shut down a [selected bus
transmittgr and to override the shutdown. A valid legal broadcast selected tfansmitter
shutdown|mode command shall be'sent accompanied by the appropriate data word to cause a
selective pus transmitter shutdown:” A valid legal broadcast override selectgd transmitter
shutdown| mode command shall be sent accompanied by the appropriate dgta word to cause

an override of the selected'bus transmitter shutdown.

Step 1.

Step 2.

A valid legal command shall be sent to the UUT on the bus under test.

Analid legal command shall be sent to the UUT on a bus othel| than that used in
Step 1.

Step 3.

Step 4.

Step 5.

Step 6.

A valid legal broadcast selected transmitter shutdown mode command shall be
sent to the UUT on the same bus used in Step 1 with the data word encoded to
shut down the bus used in Step 2.

A transmit last command mode command shall be sent to the UUT on the same
bus used in Step 1. If this mode command is not implemented, then a transmit
status mode command shall be used, and the data word associated with the
transmit last command mode command shall be deleted from the pass criteria.

A valid legal command shall be sent to the UUT on the same bus used in Step 2.

A valid legal command shall be sent to the UUT on the same bus used in Step 1.
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5.2.2.4.5 (Continued):

Step 7. A valid legal broadcast override selected transmitter shutdown

mode command

shall be sent to the UUT on the same bus used in Step 2 with the same data word

as sentin Step 3.

Step 8. A valid legal command shall be sent to the UUT on the same bus used in Step 2.

Step 9. A valid legal broadcast override selected transmitter shutdown mode command

sent in Step 3.

Step 10. Repeat Step 4.

—stattbesentto the U0 T o thesame bus used T Step- T wititthe same data as

Step 11. A valid legal command shall be sent to the UUT/on"the same bus used in Step 2.

Step 12. A valid legal command shall be sent to the . UUT on the same bus used in Step 1.

Step 13. Repeat Step 3 except that the data word shall be encoded wit
would normally shut down the bus used in Step 1 if it was sent
used in Step 2.
Step 14. Repeat Step 4.
Step 15. Repeat Step 5.
Step 16. Repeat Step 6.
The data words associated with Step 3 and Step 13 for each bus shall be rg
The pass|criteria foryeach of the above steps shall be as follows: Step 1 -G

Step 3 - NR; Step4 - BCR (and the data word contains the command word
NR; Step|6 - €S; Step 7 - NR; Step 8 - NR; Step 9 - NR; Step 10 - BCR (an

N a bit pattern that
on the same bus

corded.

S; Step 2 - CS;
pf Step 3); Step 5 -
l the data word

contains theZcommand word of Step 9); Step 11 - CS; Step 12 - CS; Step 13

- NR; Step 14 -

BCR (and the data word contains the command word of Step 13); Step 15 -

CS; Step 16 - CS.
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5.2.2.4.6 Broadcast Terminal Flag Bit Inhibit and Override: This test verifies that the UUT recognizes
and responds properly to the broadcast mode command(s) of inhibit terminal flag bit and
override inhibit terminal flag bit. Beginning in Step 2 of the test sequence below, the UUT shall
be caused to set the terminal flag bit.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

A valid legal receive command with at least one data word sha
UUT.

Il be sent to the

Procedures, as defimedfor the 00U T, shatt e performedthat wi
flag in the UUT status response. Send a valid legal receive gohj
one data word to the UUT.

A valid legal broadcast inhibit terminal flag mode command sh
UUT.

A transmit last command mode command.shall be sent to the
command is not implemented, then a transmit status mode cor
used, and the data word associated with the transmit last com
command shall be deleted from the*pass criteria.

Repeat Step 1.

| set the terminal
mand with at least

all be sent to the

UUT. If this mode
hmand shall be
nhand mode

A valid legal broadcast gverride inhibit terminal flag mode command shall be sent

to the UUT.

A transmit last command mode command shall be sent to the
command is,notimplemented, then a transmit status mode cor
used, andhe‘data word associated with the transmit last comt
command-shall be deleted from the pass criteria.

JUT. If this mode
hmand shall be
nhand mode

Analid legal receive command with at least one data word shall be sent to the

YUT.

Procedures, as defined for the UUT, shall be performed which

Repeat Step 1.

reset the TF bit.

The pass criteria for each of the above steps shall be as follows: Step 1 - CS; Step 2 - TF; Step
3-NR; Step 4 - BCR or (BCR and TF) and in either case the data word contains the command
word of Step 3; Step 5 - CS; Step 6 - NR; Step 7 - BCR or (BCR and TF) and in either case the
data word contains the command word of Step 6; Step 8 - TF; Step 10 - CS.
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5.2.2.4.7 Broadcast Reset Remote Terminal: The purpose of this test is to verify that the UUT has the
ability to recognize the broadcast mode command to reset itself to a power up initialized state.
The following sequence shall be performed:

Step 1.

Step 2.

A broadcast reset remote terminal mode command shall be sent to the UUT on

the bus under test.

After time T from Step 1, as measured per Figure 7, a valid leg

al transmit

Starting W
100.0 ms
1.0 ms st¢

The minin

which the

Step 3.

Step 4.

Step 5.

Step 6.

The minin
response

command-shattbesenttothe ST omthe same busused S

ith time T at 100.0 ms repeat Step 1 and Step 2 while decreasing
down to 4.0 ps in the following steps: from 100.0 ms to 6,@ms in
bps, and from 6.0 ms to 4.0 ps in no greater than 10.0 J1s Steps.

hum reset time, TrgT, between Step 1 and Step,2, as measured p
UUT's response to Step 2 is CS (with busy bit réset), shall be rec

A valid legal transmitter shutdown mode command shall be se
the same bus used in Step 1.

A valid legal command shall be 'sent to the UUT on a bus othej
Step 1.

A valid legal broadcastreset remote terminal mode command §
UUT on the same bus’used in Step 1.

After an intermessage gap equal to TrgT, a valid legal comma
the UUT on abus other than used in Step 1.

num timeg between Step 1 and Step 2, as measured per Figure 7 ir
to Step:2 is CS (with busy bit reset), shall be recorded.

ep 1.

time T from

no greater than

br Figure 7, in
prded.

Nt to the UUT on
than that used in
bhall be sent to the

nd shall be sent to

which the UUT’s

The pass

criteria for each of the above steps shall be as follows: Step 1 - NR

; Step 2 - CS (with

busy bit reset) for all time T3 5 ms, and CS or NR for T <5 ms; Step 3 - CS; Step 4 - NR; Step
5 - NR; Step 6 - CS (with busy bit reset).
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5.2.2.4.8 Broadcast Dynamic Bus Control: The purpose of this test is to insure that the UUT does not
take over bus control function in response to a broadcast mode command. The following
sequence shall be performed:

Step 1.
Step 2.

The pass
set, but th

5.2.2.5 Error Inject
data specifi
shall be use
is specified
responses
Test seque

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

A broadcast dynamic bus control mode command shall be sent to the UUT.

A transmit status mode command shall be sent to the UUT.

e Trerstatbe- NR- _ it N
e DBA bit shall not be set).

on - Broadcast Messages: The purpose of this test is to verify the
C errors in broadcast messages. Unless otherwise noted, the folloy
d for all error injection tests. The error to be encoded'in Step 4 fo
in each test paragraph. The pass criteria is defiged in each test p
thall be recorded.

nce:
A valid legal broadcast messageshall be sent to the UUT.
A transmit last command meéde command shall be sent to the
command is not implemgfted, then a transmit status mode cor
used, and the data werd associated with the transmit last comt
command shall be deteted from the pass criteria.
A valid legal receive message shall be sent to the UUT.

A broadgast message containing the specified error shall be sq

Atfansmit last command mode command shall be sent to the
command is not implemented, then a transmit status mode cor

pt, ME bit may be

UUT’s response to
Ving test sequence
I a given message
aragraph. All

JUT. If this mode
hmand shall be
nand mode

nt to the UUT.

JUT. If this mode
hmand shall be
nhand mode

used, and the data word associated with the transmit last comi

Step 6.

command shall be deleted from the pass criteria.

Repeat Step 3.
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5.2.2.5.1 Parity - BC-RT Broadcast: The purpose of this test is to verify the UUT'’s capability to detect
parity errors embedded in different words within a message.

5.2.2.5.1.1 Command Word Error: This test verifies the ability of the UUT to recognize a parity error in
the broadcast command. The test sequence as defined in 5.2.2.5 shall be performed with a
parity error encoded in a broadcast command for test Step 4.

The pass criteria for this test shall be: Step 1 - NR; Step 2 - BCR and the data word contains

the com
containg

5.2.2.5.1.2 Data W
in a dat
encode
with the]
sequen
messag
parity e

The pag
the com
the dats

5.2.2.5.2 Message
in the nun
with the d
is a valid
number o
than speg
N equals
The seco
additional

5 the command word of Step 3; Step 6 - CS.

h word. The test sequence as defined in 5.2.2.5 shall b&performed
| in a data word for Step 4. The message shall be a BC-RT (broad
maximum number of data words that the UUT is‘designed to rece
e must be executed N times, where N equals.tfie number of data
e. Each data word in the message will be trahsmitted with a parity
ror is allowed per message.

mand word of Step 1; Step 3 - CS;'Step 4 - NR; Step 5 - ME (BCH
word contains the command word of Step 4; Step 6 - CS.

Length, BC to RT Broadeast. This test shall verify that the UUT rg
hber of data words that are received. Perform the test sequence as
ata word count error.in a BC - RT (broadcast) message for test Ste
egal broadcast command word with the word count field equal to

data words thatthe UUT is designed to receive and a different nu

ified in the.command word. The test sequence shall be performed
the maximum number of data words. The first sequence shall hav
nd seguence shall have N-1 data words. Other sequences shall rg
data-word until the number of data words equals zero.

he data word

prd Error: This test verifies the ability of the UUT to recogrize a pdrity error occurring

with a parity error
cast) command
ive. The test
words in the

error. Only one

s criteria for this test shall be: Step 1+='NR; Step 2 - BCR and the ¢lata word contains

may be set) and

cognizes an error
b defined in 5.2.2.5
p 4. The message
he maximum

ber of data words
N+1 times, where
e N+1 data words.
move one

The pass criteria for this test shall be: Step 1 - NR; Step 2 - BCR and the data word contains
the command word of Step 1; Step 3 - CS; Step 4 - NR; Step 5 - ME (BCR may be set) and the
data word contains the command word of Step 4; Step 6 - CS.
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5.3 Noise Rejection Test:

This test verifies the RT’s ability to operate in the presence of noise. The maximum word error rate
for a RT is one part in 10, While performing this test, all words received by the UUT shall be in
presence of an additive white Gaussian noise distributed over a bandwidth of 1.0 kHz to 4.0 MHz at
an RMS amplitude of 140.0 mV for transformer coupled stubs or 200.0 mV for direct coupled stubs
measured at point A of Figure 9A or Figure 10A. This test shall be conducted with a signal level of
2.1V peak-to-peak, line-to-line, for transformer coupled stubs or 3.0 V peak-to-peak, line-to-line, for
direct coupled i i i ; i d fall time of the
transmitted megsage (measured at a data bit zero crossing with the prior zerorcrossing and the next
zero crossing at 500.0 ns intervals from the measured zero crossing) measured gt point ‘A’ shall be
200.0 ns + 20.Q ns. Figure 9A and Figure 10A depict the configurations f6r condycting the noise
rejection test. Air Force applications shall use only the configuration in Figure 10AA. Figure 9B and
Figure 10B depict suggested configurations for the noise rejectiondest. The nois¢ test shall run
continuously with intermessage gaps of 3 100.0 ps until the total.hiumber of all wolds received by the
UUT exceeds the required number for acceptance of the UUT.ofis less than the required number for
rejection of the[terminal, as specified in Table 3. All data werds used in the tests ghall contain
random bit patterns. These bit patterns shall be unique for each data word in a message and shall
change randomly from message to message. A unit under test that provides transformer and direct
coupled stubs ghall be tested on both stubs. The noise test shall be performed on|all buses for UUTs
with redundant|bus configurations.

The pass criteria shall be in conformance with- the word error rate defined in Table|3. An error for this
test is defined a&s any response other than CS (with busy bit and SR reset).
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TABLE 3 - Criteria for Acceptance or Rejection of a Terminal for the Noise Rejection Tests

Total number of words received by the terminal (in multiples of 107)

NO. OF REJECT ACCEPT
ERRORS | (EQUAL ORLESS) | (EQUAL OR LESS)
0 N/A 4.40
1 N/A 5.21
2 N/A 6.02
3 N/A 6.83
4 N/A 7.64
5 N/A 8.45
6 0.45 9.27
7 1.26 10.08
8 2.07 1089
9 2.88 11770
10 3.69 12.51
11 4.50 13.32
12 5.31 14.13
13 6.12 14.94
14 6.93 15.75
15 7.74 16.56
16 8.55 17.37
17 9.37 18.19
18 10.18 19.00
19 10.99 19.81
20 11.80 20.62
21 12.61 21.43
22 13.42 2224
23 14.23 23.05
24 REJECT REJECT
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RY
+ AL +
Rl T
TESTER R3 A uuT
R2 l
- r VW -
RS
DIRECT COUPLED TRANSFORMER COUPLBD
UUT LOAD 350hms +£2 % 70 ohms + 2%
R1, R2 200hms £1 % 46.5 ohms £ 1 %
R3, R4, R5 100 ohms £ 1 % 93.1 ohms £+ 1 %
FIGURE 1A - Resistor Pad Configuration

Zo % MIL-STD-1553 DATA BUS % Zo

F

TESTER uuTt

NOTE 1 Reference Figures 5 and 6 of AS15531, or Figures 9 and 10 of MIL-STD-1553B for
Data Bus Interface Coupling

NOTE 2 Reference Figure 10B of this Test Plan for suggested cable type, bus and stub
lengths, etc.

FIGURE 1B - Bus Configuration

-56 -



https://saenorm.com/api/?name=dc2113cd42f4b42d631d8f5708399a14

SAE AS4111

Te = Fall Time 90% to 10%

Tr = Rise Time 10% to 90%

Tr = Waveform Tailoff Time = 2.8 us
VR = Residual Voltage

Vp = Distortion Voltge

Vop = Peak-to-Peak Voltage

FIGURE 2 - Waveform Measurements
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"

’ \ /
FIGURE 3 - Zero Crossing Interval Measurements
FLPATING
TRUE RMS
UUT| RL I
DIFFERENTIAL
VOL[TMETER
TRANSFORMER COUPLED R, = 70.0 ohms * 2%
DIRECT COUPLED

R, =35.0 ohms + 2%

FIGURE 4 - Output Noise Configuration
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RY
AR
BUS R1 I
TESTER R3 Va
R2 l
Al uuTt
RS T
R6 \/B
DIRECT COUPLED TRANSFORMER COUPLED
UUT LOAD 350hms+2 % 70 ohms + 2 %
R, R2 200hms +1 % 46.50hms +1 %
RB, R4, R5 100 ohms + 1 % 93.1ohms 1%
R 350hms+2 % 70ohms +2 %

db = 20 log (VA / Vg)

FIGURE 5 - Output Isolation
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COUPLER
R R
8US et W1 ]
TESTER ——— 1.0
C I @ -
oo e
’_- A Sweep Generator
+/- 10 Vp line to ground
uuT

R=0.75Z512%
Z, = Selected Cable-Nominal Characteristic Impedance

NOTE: sUUT stub length shall be < 3.0 feet

FIGURE 6A*- Transformer Coupled Common Mode Configuratidg

n
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| ]
COUPLER c e 220
.920
BUS
TESTER UUT Swegp Generator
+/- 1§ Vp line-to-ground

* = Transformer Coupled Stub must be used
Z = Selected Cable Nominal Characteristics Impedance

NOTE: UUT stub length shall be < 1.0 feet

FIGURE 6By Direct Coupled Common Mode Configuration
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BIT TIME BIT TIME
19 | 20 1 [ 2] 3
SYNC
+ VOLTS

ooo....

REiA

/
f
g

FIGURE 7 - Gap Measurement Time
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110 110 110 118

ﬂlﬂl. v INAS ONVWHOD
vivo S vivo — AlLlNvd _ vivo _ ALIWvVd —

--------

1

umoys se painseaw
/.mm: 090}4S =1 _\c

pﬂ * p——— 3svodsa wasas —<—f kummﬂ*lﬂ”“;
..czoau owp | | own | __ [ owon | own | owa oe GHH. oI SU3SINVIL
: P

{ ONVHHOD! Sn1v1S vivo vivo viva | snivis 11 1] 3n130% 18-01-1¥

FIGURE 8 - RT - RT Timeout Measurement
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RY
A A
BUS N NOISE 'l' TERMINAL
TESTER R3 INJECTION UNDER
_2 80X I TEST
RS
SIGNAL
NOISE GATE NOISE AND NOISE
GENERATOR MEASUREMENT
(OPTIONAL) EQUTPMENT
DIRECT COUPLED TRANSFORMER COURLED
UUT LOAD 350hms +2 % 70ohms £+ 2 %
R1| R2 200hms £ 1% 46.50hms+1 %
R3{ R4, R5 100 ohms + 1 % 93.1ohms+1%

FIGURE 9A - Configuration for Noise Rejection Test
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