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l. This standard has been approved by the Department of the Air Force and is
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2. Recommended changes, additions, or delerions should be addressed to

Commander, 4%50th Test Wing (Tech), TZSM, Wright-Patterson Air Force Base,
Ohio, 45433,
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TEST REQUIREMENTS DOCUMENT,
PREPARATION OF

1. SCOPE

1.1 This standard escablishes the .equirements for the preparation and control
of the Test Requirements Documents (TRD) used in specifying testing requiremants
for avionic subsystems, units, and subassemblies herein referred to as Unies-
Under-Test (UUT). These test requirements shall be independent of any specific
test apparatus,

2. REFERENCED DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for
bids or reguest for proposa., form a par: of this srandard te the extent
specified herein,

STANDARDS

Milicary

MIL-5TD-12 Abtreviations For Use On Drawings and 1In Technical-Type
Publications

MIL-57D-100 Engineering Drawing Practices

M1L-STD-506 Graphic Symbols for Logic Diagrams

Induserv

Usas 32.2 Craphic Symbols Fe' Electrical and Electronics Diagracs

USAS 32.16 Reference Designations For Eleccrical and Electranic Parts
and Equipments :

{Copies of documents required by suppliers in connecction with specific pro-
curement funccions should be obtained from the procuring activicy or as
directed by the contracting officer.)

(W]

JEFINTTIONS

3.1 This seccion is not required.
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L, GENERAL REQUIREMENTS

4,1 Format, The TRD formact shall be as shown in Appendix A of this standard,
pDaza shall be legible on 8-1/2 by ll-inch paper or 8-1/2 by ll-inch foldouts,
except for drawings that cannot be reduced teo this size without compromising
the legibility requirement.

4.2 Contents. The TRD contents shall include the following items in the
sequence shown. The UUT drawings and funcrional block diagram specified are

part of the normal data requirements for the UUT and shall not be prepared
specifically for this requirement.

a. Cover sheet (reference 4.2.1)
b. aApproval sheet (reference 4.2.2)
c. “evision index sheet (reference 4.2.3)

d. Configurarion data (reference 4.,2.4)

e. General data (reference 4.2.5)

¥

f. UUT i. .2rface requirements (reference 4.2.6)
g. Derailed periormance characteristics (reference 5.3)

n., Detaiied tes: information (reference 5.4)

i, Quilirne installation drawinmgs (LRU TRD's only) (referénce 4.2.9.1)
j. Unir (main) essembly drawings (LRU TRD's only) (reference 4.2.9.2)
%. Detail and subassembly drawings (reference 4.2.9.3)

1. Wiring drawings (reference 4.2.9.4)

-
T

Functional block diagrams {reference 4.2.9.5)
n. Test flow char: (reference 4.2.10)

5.2.1 Cover sheet. The cover sheet shall identify the TRD and the UUT to
which it applies. The cover sheec format shall be in accordance with figure 1
ci the appendix and the following:

2. avioalt substem AN nomenciatuare: (E.g., AN/APQ-XX Fire Contrcl Radar)

= :UUT) mame and nomenclature: (E. g,

, Video Selector IP-1738/APQ-XX)

[ E¥]

)
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c. Supplier WT unit no. (Per USAS 132.16) -

d. Security classificotion: (In lieu of classifying each TRD, all classified
data may be incorporated into a cingte document for each avionic subsysten,
This document shall be referenced by paragraph number in applicable TRDs').

4.2.2 Approval sheet, The approval sheet shall contain the appropriace
signacures. The approval sheet format shall be in accordance with figure 2
of the appendix.

.

4.2.3 Revision index sheet. The J{ormat for the rovision index sheet shall be
in accordance with figure 3 of the gppendix. No~change sheets shall not carry
s revision letter.

4.2.4 Confipurarion data. The configuracion data shall consist of the
{dentificacion of all engineering data applicable to the UUT. The configuracion
dats furmat shall be in accordance with figure & of the appendix and the
folloving:

a. Draving numbers shall include the revision used in preparation of the TRD.
Unteleased drawings shall hot be acceptable.

4.2.5 General data. The format for the required general data shall be in
accordance wich figure 5 of the appendix and the requirements specified herein.

4,2,.5,.1 UUT design dara. The requirements for the UUT design data ghall be
as ouciined on sheets ! and 2 of figure 5 (appendix) and the following:

8. Weight: *The weight of the UUT shall be specified within 25 percent of
actual weight.

b. Special tools: (E.g., card extenders, unusal screwdrivers, etc.)

c. Handling tequirements: Any Special handling requirementﬁ shall be
identified.

d. Unique interface/available equipment: Any special test conditions or

required f{ixtures shall be defined. Any pressurization required for bench
testing shall be defined.

e, Safety requirements: Special precautiens and instructions regarding
personnel and equipment (UUT ond test cquipment) protection in the presence
of high voltages, r-f radiaction, etc., shall be identified.

£. Powev requiresents: All UUT input sower source requiremencs shall be
specified, inctuding a-¢ and d-c voltages and tolerances, maximum load
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cur:.nt, iregquency and rolerances, power supply source impedance, ground .
raturns, and ripple limits on d-c voltages. When three-phase power is
required, the line-to-iline voltage or line~-to=neutral voltage shall be sco
identified. Maximum allowable line-ro-line imbalance and percent distortion
shall be speclfied

g. Mating connector data: Identification of all electrical prwer mating
connectors shall be accomplished in accordance with sheet 2 of figure 5
(appendix) .

4.2.5.2 UUY test data. General procedures and sPecial precautions that
apply to the Egat‘p:odedures 85 a whole to assure proper test conditions
shall be'as aytlined onm sheet k) of figure 5 (appendix)

4,2,6 UUT interface requirements. The charac:eristics of the equipment and
circultry rgquireg te test the UUT (excludxng test equipmen:) shall be specified.
MIL standard pIxrT ﬂumbers or cnmponert svecxficatant nhall be used to specify
electrical'e}ectron;c cir:uits in liev of vendor pait numbers. Dimans ioned
drawings shall be 1ncluded when the data receasary to desxgn fixcures are not
raadily available and apparent on outl-ne and other d‘awings specified herein.
fpecicl mzigrials required for fixtures (e.g., ronmagnecic materials) shall

ha spe;t?led Specixxcation of equipﬂent and circuitry that requires the use

sf a spacufic test cevice shall be avcided where poasible. Elecerical and
-acuan::sl -aterface data shall provide, as a minimum, a2 description »f the

jata items spec-figd herein. The formar for UUT irnteriace raquirements shall ]
be in aecrTlance wi;n figure 6 of the appendix ._.
4,1,5.1 Ziecirical interface. Signail tonditioning and connectar data related b
=5 Che avionit itel shall be providad az follows:

a, YUT conmnector identification: All UUT connectors and corresponding mating
cornzetovs shali ba identified. This snall include the connector manufacturers'
aonenclature and paTr numbers and a cross reference designation such that all

connectors and pin designations on both the schemnt;cs and the drawvings may bpe

Jerermined,
5. Descriprive date shall be provided on separate sheets that define each
signal conditioning circuit. Descriptive data shall include the followt~; as
applicable:

(1Y Minimum wire size

(1) HMaximum wire length

(3) Wire¢ cr coax type

L

4
;
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(4) Shielding fequirements

(5) DeFailed definition of signal conditioning circuits
{6) GroJﬁding requirements

(7) Separation of circuits

(8) Twist pair or twisted multi~ies requirements

(9) Other.

c. Test point connectors: All test point connectors shall be specifically

-4dentified. Informacion provided shall include manufacturer's zype, and a

cross reference and function designation so that each test point connecrtor
and test point can be located on schematics and other drawings.

4.2.6.2 Mechanical interfacse

a. Mounting, holding, supporz fixtures: Descripcive data saall be provistec
for all mount:ing, helding, and support fixtures cequireé for each UUT zhat
cannot safeiy be teszzd on @ flat hor:zontal worx surface.

. Pneumatic, JAydrautic. cooling fixtures: Descriptive 3ate shall be srevides
for all fittings, -fixtures. and adaprers required to cennect pneumatic,
hydraulic, and cool%ng sources to thz UUT.

4.2.7 Performance characteristics. The required detailed performance
characteristics shall be as specified in 3.3.

4.2.8 Decail test information. The required detail test information shall de
as specified in 5.5.

4.2.9 Dravings. The UUT dravings outlined herein shall be supplier when
specified in the electronic system contract.

4.2.9.1 Outline drawings. OCutline drawings shall be in accordance with the
applicable equipment specification.

Unitc

- m
aguinment an
T T T = F

2.9.2 in

| Fodads]
3

| S
[
-

it (main) assembly .drawvings
dance with the applicable e

in) assewmbly drawings shall
ecifie

cification.
4.2.9.3 Detail and subassembly drawings. The iteos specified herein, pre-
pared in accordance with the requirements of the applicable equipment speci-

fication, shall be provided.
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£.2.9.3.1° Module/subassembly schemarics. A schematic shall be provided for
each module (including IC's and encapsulated modules) and subassembly. In
lieu of this requirement, the portions of circuitry within any module or
subassembly may be indicated on the unit schematics.

4.2.9.3.2 Internal/acctual wiring diaprams. Wiring diagrams shall be provided
for each Lﬁﬁ. module, and subassembly to show the actual physical wiring
arrangement. Wire running lists or tables may be used to supplement wiring
diagrams. Printed circuit layouts showing the components and modules (sym-
bolically or actual shape) as well as cthe prin:ed circuitry shall be included
in chis requtremant. Printed cit:uit 1Ayoucs shall contain sufficient data to

permit any component, module terminal, and junction shown in the schematics to
be located.

4,2.9.3.3 Logic diagrams. Detailed logic diagrams as described in MIL-STD-806
shall be provided for each UUT in the system, if applicable., “imple UUT's

whose function is readily apparent from the schematic shall be excluded from
rthis requirement. Icems that are not normally represented by logic diagrams
(e.g., treceivers) shall be depicted by functicnal block diagrams.

4,2.9.3.4 Subasgembly drawings. Subassembly drawings shall be provided for

each modu : arnd subassembly. These drawings shall show physical configuration, .
conneccor idencificacion (part number and reference number) and location, ctesc ./
point location and identification, controls, and other features necessary for

testing. (In some cases, this requirement may be satisfied by princted circuit !
lavout drawings, (reference 4.2.9.3.2.)

L.2.9, £ Wiring disgrams, Wiring diagrams shall be i
applicable equipment specification.

n accordance with the

4,2.9.5 Functiomal block diagram, Functional block diagrams shall be in
accordance with the applicable equipment specification.

4.2,1¢ Test flow chart. A test flow chart shall be provided. The test flow
ehart shall graphically depict the sequencing and branching of the TRD per-

formance and diagnostic tests. The chart presentation shall be in the form
of a tree chart.

4,) Configuration changes. A TIRD shall be required for each subsequent UUT
configuration that differs from the baseline configuration. If two or more UUT
corfigurations have identical test requirements, the TRD for the first con-

fijuration shall be used for each configuration; however, the TRD shall be

revised to raflect the additional cnnficurnrinnq sunnorted, If rhe addirional
revise eflect or contfigurations supported, additicnal

coniisurations are not identical with the prior configuration, the test nuober
zf each test that is different shall be specified in the general test data

saction,
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g L.4 TRD revisions. Changes to the TRD thal aTe necessary due to error_s,
issions, or icprovements shall be submicred as revisions to che‘agplxcable
ument . These changes shall include a new vOVEr page, 3 new revision index,

and all changed pages. A "lecter” shall be used to designate the particular
TRD revision. The first revision shall be Jepignated by A",

" 4.% TRD aumber assiznment. A document identification number shall be assigned
to asch IRD. This number shall consist of the prefix "TR" followed by the
svste= AN nomenclatu-e set number (i.e., the ser number for tne AH/APQ-12D radar
is "lZE'?. the UUT refarence designatics aumher, and 2 dash number. The refersnce
deriznazion number chall be i{n ascatdance with USAS 32.16. The dash number shail
desiéna:e the UUT configuratien. The dash pwsil-ar assigned to the baseline TRD
sastl be’-l. Following 15 an example:

TR-APQ-120 - 1244 - 3

System I L—Thitd Configuraction
AN Nomenclature of the UUT
, Set Nuxber . I
Reference Designation

Number

L.6, I?0 completion. The TRAD sh;ll initially be prepared to reflect the
A 9 " eenfigucazion of the preproduction model 0f the UT. This version of the TRD
shaii >e -ompiete when the configuracion of the first preproduction model is
.". @szaclished. The TRD shall be revised to reflect the configuration of the
firss production model when this configuratisza s established. The scheduling
of TRD c:opiecion dates for TRD's reflecting configurations that are sub-
seg:eant o che first production model shall te o5 specified by the procuring
activity.

T 3.

5.1 Genezal requirements. The TRD shall provede the informacion necessarv o
test zhe YUT in the most efficient manner possidle and wich a minimm of UUT
interface. Sufficient tescs shall be included s> that all required performance

or ran ha var{fiad A TORN shall he nravidad far a
€5 €8N 9 VETLLIgL. A D 808 28 pTOVIORU Lol ¢

- -
wnit (SU), RU chassis, and RU subassembly.

.-
&

5.1 TR> zeneral testc requirements. The TRP shall provide the ‘information
mecassacy to:

a. 7Test :he performance of the UWUT in accordance with the characteristics
describe¢ in 3.3, and detect and indicate all faults and out-of-tolerance
conditicas,

-4
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o

Adjust and align the UUT (when applicable},.

c. 1If the WT is hﬁ hU, isolate all faults to the faulty module or RU chassis
(if it contains electrical components).

d. If the UUT ‘is a reparable RU subassenbly or RU chassls contaxnxng
electrical components isolace each fauln Lo an 1ndzy1dual component or to the
smallest group of co ponents consis:en: uxth :he esteblished .maintenance |
concept. Tésts shall be as sznple as possible 1ndependent from each other,

and log1ca11y arrnnged 'ta simpley Les:xng and to ‘eliminate redundancies.

$.2.1 Test Bequence. Tests shall bg arranged Such thac after a no-go is
encountered and che replacemen: ac:ionﬁdecarmxned the remaxning tests not
influenced by ‘tKe fhillt c8n be conducted.

-J.--: mifen

5.2.2 Tybes BE.tests. The folloving :ypes of tests shall be documented:

gc-nr/stimuli ‘Short. tests. Power input and s:imuli 1nput shorc checks,

ver!fv that these 1npucs are not operating inro a short circult. shall be
g DTIOT tO the applirarion of power or stim

the applizatrion wer or stimuldl.

b. Performance. tests,

These shall be end to-end rests that exercise the UUT
in varicus modes of overation to reveal any degrndation in performance char-

zzreriscizc  Further, any components that are not a.dequately exercised by the .
s = chall be verifiad by

>
13 Alramenes s o me e
- whils e b e b A A

4 e oy
5 an &.larnarive ualls Du‘.ll as LUPBU&IIIL!‘.’ e

ts shall also be designated performance tests.

Diagnosctic tests. Diagnostic tests shall be required teo isolate a fault (s),
[of

ted during performance testing, to the specified level.

5,3 Detailed_perférmance tharacteristics. A dectalled description of the

serformance characteristics shall be provided for the UUT. As a minimum, the
following information shall be provided:

a. Functional name of the UUT and vendor's part numbers.

b. Input data: Ail inputs, electricél optical, mechanical, etc,, shall be
defined and their range and tolerance specified.

All cucrpucs shall be saeclfied in terms of their range,

£. OQutpor daca:
arouTacy, and 'elatxonshxp toe the input canditions.

£

Test point cata: The test points shall be identified by function, and the
sizral ({nput or outpur} conditions shall be specified.

(€ 4]
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e. Controls and ranges of concrol (or adjuscmencs).

This —eta shall describe the item in sufficienc decail chat any "black box"
cbhn shavarravierice doerribad eould be inserted in the system without

U".Ltn gtheé Cnaladle8iUiSLilSs CloLi 198 2838 Ve tem
degrnding the system performance. This data shall also be used by the con-
tractor in the development of TRD's to assure test consiscency at all levels
of maincenance and compatibilicy between maintenance and quality assurance
zest resules, Input outpur, and test point data shall be idenzified by test
connector and pin designacion, and by functional name. Functional namgs shsl

not be duplicaced.

1
-

5.4 Detailed test informacion. Each test to be conducted on a8 UUT shall be
detailed on a separate test information sheec. -

5.6.1 Detafled test information sheet. The format of the detailed cestc
information sheet shall be in accordance with figure 7 of the appendix.

Continuation sheegs shall be used when additional space is required to
specify any information. The continuation sheet shall reference the TRD
nuunber, TRD revicion, test number, and the information being continued. The
applicable detail test information sheet shall reference the continuation
sheet(s).

5.4.2 Detailed test data requirements. Sufficient data shall be provided

tor each UUT test to completely describe all input condicions and measurements
required to perform the test. All input, output, and recurn connections shall
be specified by connector and pin number or test point at the UUT. Where inpuc
conditions are identical for a series of UUT tests, these conditions may be
specified on the first test and back referenced on each subsequent test. The
requirements herein define the minimum data requirements for each test of che
UUT as applicable. Specific test situations differing from those described
herein shall follow the principles outlined herein and shall be so specified
that the inpur, output, and test point conditions are completely defined.

§.4,2.1 Minioum data requirements for UUT input conditions

5.6.2.1.1 Power supplies

5.4.2.1.1.1 D-c power supplies

.
a., Must gpecify: Units
(1) Kocinal voltage Volts
(2) vVolcage tolerance + Volts or 1 -
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(3
(4)

(5)

Current

Current tolerance (variance
or impedance of UUT load on

power supply in terms of

R <+ JX ohms.

Lead impedance

b, Specify if critical to UUY:

(1)} Ripple

(2)

c: Specify la

Noise

changas if not adaguatael

Amperes

Y4

R + JX ohms
Units:
Volts rms

Volts pk-to-pk

covered above -

Cricical transient response is a typical example.

1S 1
7 4

L 2
P Y )

1.2 A-c po

*

power supplies

a. Must specify:

(1
2)
)

“ominal voltage
Veltage talerance

Nominal frequency

. Frequancy tolerance

Current

Current tolerance (variance)
Voltage unbalance

Load impedance

Current unbalance

. Specifv if critical to VUT

distortion

)

Phase-to-phase angle
{Magnitude and tolerance)

10

Units:

Volts ac (rms, pk-to-pk, etc.)

* Volts or %
Hz

Hz or %
Amperes

%

Volts or %

R + JX ohms

Amperes/phase

Max 7

Deg}ees



(2)
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Phase-to-reference phase
(Magnitude and tolerance)

£.4.2.1.2 Sienal inputs (analog)

5.4.2.1.2.1 Sinusoidal inputs ro UUT

a.

Must specifv:

(1)
2)
3)
@)
(5)
&)

Voltage/power magnitude
Volcage/power magnitude tolerance
Frequency

Frequency tolerance

Load impedance of UUT

Offser level

Specifvy if reguired by UUT

(L)

Modulation

{(a) Modulation type

{t) Modulation frequency(ies)/rates

{c) Modulation percentage or waveshape

onfoff ratios
(e) Modulation pulse shapes
(f) Pulse repeticion frequency
(8) Swept frequency
(h) Center frequency
(i) Wwidch of sweap

()) Sweep rate

11

MIL-STD-1519 (USAF)

17 September

Degrees

Units:

Volts/wates, dB

Volts, %, watrts, 4B

Hz 3
< Mo

He or %

R + JX ohmsa

Volcrs

.(d) carrier power/volcrage level during modulation

1971
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{2) Noise levels
{3) Maximum VIWR
{¢) Phase angle to reference phase

5.&.2.1.2.2_ Pulae input to UUT

a. Must s fy: Unics:
(1) Amplitudae . Volts
(2) Amplitude tolerance . Volrs/% )
{3} Pulse vepetition freguency Hz
(4) Pulsge rapetition frequency tolerance Hz or %
+3) Bulse wid;h {(50% amplitude) Seconds
(6) Pulse width tolerance ‘ Seconds or %
(7) _Pulse rise time {10% to 907%) Seconds
i8) Pulse rise Lime'colerancg + Seconds
{(?) Pulse fall time (907 ro 107) Seconds
{10) Pulee fall time tolerance . % Seconds
(11) Pulse mode Continuous, single pulse, =2:c
W12} Load iméedance of UUT R + JX ohms
{13) Load tolerance: + (R + JX) ohms

(l4) Offset from zero Volts

>. Specify if reguired by UUT

{1} Synchronizacion characteristics stating above paramesters for re‘e prce
signal{s) plus timing daca becween signals.

NOTE: A timing cdiagram should be included if more than two signals
must be simultanecusly synchrontzed.




5.6,2.1.2

a.

5.4.2.1.2.4

(2)

tHust
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Modulation of pulse trains or continuous pulses.

.3 5ynchro and resolver

input to ULUT

specifv:

(1)

Three-wire synchro or
i

four-wire resolve

4]

Frequency

rrequancy tolerance
Stator volcage

Stator volcage tolerance
Angular output

Angular ourput tolerance
Load impedance of VUT
Loz¢ unbalance

Refereace signal

ta) Amplitude

%) Amplitude toleTance

1€) Maximum current

Hz

Hz or %
Volts
Volcs or %
Degrecs

=

Degrees

R + JX ohms

R + JK ohms

Volts
Volgs or 7

Amperes

waveform inout to UUT {ather chan pulses)

Must specifv:

(1)
()

Waveshape des¢riprion of type

A=aplitude
Amply clerance

o ot
1Luie Lo t

Oifset from zero

13

Volts pk-to-pk

Umlrea ~e %
YJihd Wi fa

Volcs
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(5) OQffser tolerance Volts
(6) Load impedance of UUT R + JX ohms
{(7) Period and tolerance Seconds
(8 Duration and tolerance Seconds.
b. Specify iﬁ qug?red by UUT
(1) Synchronization:
(a) Timing relationships
(b) Reference signal amplicude
{¢) Reference signal rise time
(d) EHeference signal width
(2) Modulation: '
(a) Carrier characteristics
(3) Synuetry.
5.4,2.1,2.5 Tiqe delaved inputs to UUT
a, Mus: specifv: Unics:
{1) Delay periog Seconds
(2) Delay period tolerance Seconds

(3) Characteristics of time reference
signal from UUT

{(a) Amplitude
(b) Rise time
(c) Width

(d) Source impedance of UUT

14
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Characteristics of delayed signal to UUT
(a) Amplicude

(b) Rise time

(c) Width

{d) Load impedance of UUT.

$.4.2.1.3 Signal inputs (digical)

5.4.2.1.3.1 Serial data inpurs te UUT

b--

Logic
Logic
NOTE:
ifogic
Logic
B
il Sl
Bi¢ o
Bit w
Bit r
Synch
()
(2)
(3
(4)
(5)

"0" voltage and current
''1" voltage and current
Current source and sink requirements shall ba stated.

0" wvolrnge tolerance

tate load impedance (R + IX)

tace load impedance (R + JX)

rf (clocu rate)

idth

ise and fall zime (min/max)

ronization requirements - reference signal from UUT or external
Amplitude

Widch

Rise cioe

Pulse repecition Irequency

Source icpedance

15
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. Word length: Total number of bits

1. Pactern of bits expressed in "1" or "0" format
— Cim:lrnnaitry wir arhar eorial mr narallal Aieiral innutre
n o Al A LGl A - AN wWmiis a Ve A AR A wa A e L LOpPLYs

NOTE: Include timing diagram if moxe than 2 simultaneous input channels
are required.

Y A, B B S | D
eI A &

ra INIT
Ll e

a. Logic "0O" volrage and current
b, Logic "1" voltcage and current

NOTE: Current source .and sink requiremencs shall be stated.

r.. Logic "0" voltage tolerance

d, Logic "1" voltage tolerance

e. "O" state load impedance (R + JX)

f. l-lll

state load impedance (R + JX}

g. Logic format: Return to zero, non-return to 1ero, etc.
h. Word rate (prf)

i. Bit width

j. Bir rise and fall time (min/max)

k. Number of words in sequence

1, Patrern of bits expressed in "1" or "0" format

m. Simultaneity with other serial or parallel digitel inputs

NOTE: 1Include timing diagram if more than Z simulcaneous input channeis
are required,

n. Synchronization requirements - reference signal from UUT or external
(1)

(2) Widch

[
[ ]




o o

(&)
(5)
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Rise time
Prf

Source impedance.

$.4.2.1.4 Pressure input to UUT

a. Must specify:

(1)
; 2)

(3
(6)
(5
(&)

. o o
. (8)

(9)

Absolute pressure

Absolute pressure stabilicty
(a) Short term

(b) Long term

Absolute pressure tolerance
Maximun volume of UUT
Leznkage rate

Maxioum rate of absolurte
pressure chango*

Range of rate of absolute
pressure change

Absolute pressure rate
tolerance

Absolute pressure range

b. Specify if required by UUT

(1)

Pressure rate of change

17
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Units:

in. Hg, ps8i

in. Hg/oin, psi/min
in. Hg/hr, psi/hr
in. Hg, psi

cu in.

ct in./min
in. BRg/min, psi/oin
in. Hg/oin
in. Rg, psi

in., Rg, psi

in. Rg/min
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5.4.2.2 Minimum data reguirements for UUT output me-asurements

5.4.2,2,1 Signals outputs (analog)

5.4,2.2.1.1 D-¢ Qeltage from WUT

a. Must specify: Units:
(1) Magnitude and polaricy + Volts
{(2) Magnitude tolerance + (Volts or %)
(3) 1lampedance of UUT signal source R + JX ohms
{4) Offset of return from "O" volts Volts

NOTE: For ratios of d-c signals, the above data shall be provided for

each signal plus the nominal expected value of the ratio and its
tolerance.

5.4.2.2.1.2 A-c voltage from UUT (rms)

NOTE: This section refers to sinuscidal signals whose average value over a

perivd is zero when referenced to the d-c offset. For signals not .
meeting this criteria refer to waveform measurements (5.4.2.2.1.7). —-—
a. MHust specify: Units:

(1) Frequency of signal Hz

(2} Magnitude Volts rms

(3) Magnitude tolerance + (Volts or 1)

{4) Izpedance of UUT gignal source R + JX ohms

(5) ©~c offset of return from "QO" volts Volts.

NOTE: For racios of a-c signals or a-c¢/d-c signals, the above daca shall

e provided for each signal plus the nominal expected value of the
ratio and its tolerance.
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g D 5.4.2.2.1.3 Phase angle between signals froam UUT
i a. Must specify: Units:
} (1) Frequency Hz
X E (2) Frequency tolerance ' + (K= or %) .

% (3) Amplitude (2 signals) Volce
? (&) Amplituée tolerance + (Volts or 2)

(5) Expected angle . Degrees
. (6) Expected angle tolerance Degrees
d (7) Source impedance of UUT R + JX ohms

' (2 signals) .
(8) D-c component(g) Volts.

P 5,4.2.2.1.4 Frequency of signal from UUT

\ a., Must specify: Units:
‘ (1) Expected frequency Hz
’ (2) Expected frequency tolerance + (Hz or 1)
1 (3) Amplitude Volts
;' (4) Amplitude tolerance + (Volts or 2)
: .(5) lmpedance of UUT source R + JIX ohms
' NOTES :

(a) For microwave signals, specify waveguide.

(b) For coaxial; so indicate.

(6) Polarity "(noh-sinusoidal) +
: (7) Rise ctime (non-sinusoidal) Seconds
i (8) Width (non-sinusoidal) Seconds
’
]
. 19
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(9) D-c offset from "0O" volts Voles
(10) Maximum shunt capacitance, if other pf
than coaxial connection, that is
acceptable

5.4,2.2.1.5 Period time of signal(s) from UUT

a. Must speciBy: Units:
(1) Expected time Seconds
(2) Expected time tolerance ' $Seconds
(3) Amplitude(s) " Volts
(4) Amplitude(s) tolerance . Volrs
{5) Polarity(s) *
(6 Impedance of UUT source(s) R + JX ohms
NOTE:

If coaxial, so indicate.

{7} Edge(s) used as reference(s) Leading or trailing
and slope(s)
{(8) D-c offset from "O0" volrts Volts
(9} BRise rime (non-sinusoidal) Seconds
(10) Width (non-ginusoidal) Seconds
(11} Maximum shunt capacitance, 1if pf
other than coaxial connection,
that is acceptable.
5.4,2,2.1.6 Power (average rf) from UUT
a. Must specify: Unita:
{1} Amplitude . Warts

(2) As, litude tolerance + (Watts, %, dB)

20 !
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(3) VSWR Rotio
(%) Frcéuengy (normal) . , 2
(5) Impedance of UUT source R + JX ohms

5.4.2.2.1.7 Waveforms from the UUT

5.4.2.2.1.7.1 Pulse amplirtude measurements

a. Must specify: Units:
(1) Expected amplitude Volts pk
{2) Expected amplitude tolerance + (Volts or %)
(3) Fre;quency {(rate) ) Hz
(4) Frequency (rate) tolzrance + Hz : .
{5) 1Impedance of UUT source R + JX ochm
(6) D-c offset from "0" volts - Volts

’_ J\ (7) Polarity +

(8) Synchronization signal, if available - Same datn as above
for signal to be measured.

NOTE: For pulses containing components that cross through "0" volrs,
a sketch of waveform shall be required for definicion.

$.4.2.2.1.7.2 Pulece rige/fall time measurements

a. Must specify (Some as for pulse amplicude Units:
measurements plus):
(1) Expected riseffall time Seconds
{2) Tolerance Seconds
(3) Slope of measured edge Positive or negative
going
91 -

- N -’ . - — e .
N T LI O L I Y N e L -
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.

a.

4

.,2.2.1.7.3 Pulse width measuremsnts

Must specify (Same as for pulse amplitude
measurements plus):

(1) Expected width
(2) Expected width tolerance
(3) Measuied at 10%, 50%, or

90%Z amplitude

5.4.2.2.1.8 ReéiBtdnte measurement of UUT

a.

A

Must spécify:

(1) Expectet vdlue

(2}

Expected value tolerance

Specify if reguired:

(1)

Current flow through unknown

.2.7.1:9 Distottign of signals from: UUT

Must specitw:

(1) Waveshape

ND?S. If ochier chan sinusoidal, distortien
criteria shall be defined.

(2) Fundamental frequency

(3) Fundamental frequency tolerancs

() Impedance of UUT source

(5) Amplitude

{6} Amplitude tolerance

(7) Expected percent distortion

(8) Expected percent distortion tolerance

Units:

Seconds

Seconds

Units:
ohms

ohms

Units:

5

N

R + JX chms
Volts rms
Volcs Tms

%

e
T i
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5.4.2.2.1.10 Synchro/resolver signals from UUT

a. Must specify:

(1)
(2)
3)
(4)
(5)
6)
n
8)

5.4.2.2.2

Identify

Voltage

Voltage tolerance

Frequency

Frequency tolerance

Expected ang;lar posicion

Expected nhgulnr position tolerance

Impedance of UUT source
(Line to Line)

Pressure outout

a. Must specify:

1)
(2)
(3)

Starie or differential
Expected value

Expected value tolerance

5.4.2.2.3 Signal outputs (dig¢)tal)

5.4.2.2.3.1 Serial signals from UUT

5.4.2.2.3.1.1 Logic levelg verification

a. Must specify:

(0
(2>
%))

Logic "O" voltage
Logic "O" tolerance

Logic "1" volcage

23

Units:

Volts

Veolts

Degrees
Degrees

R + JX

Units:

in, Hg
in. Hg

Units:
Volts
Volts

Voles

MIL-STD-1519 (USAF)
17 September 1971
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{4) Legic "1" rolerance

Volzs
(5) Impedance of UUT source
(a) "O'" State R + JX
(b) 1" Stace R + JX
5.&.2.2.3:1.2 Bit patterns evaluacion
a. Must speeify: ' Units:

(1} Bit rates

(2) Birt risé and fall times

(3) Bit widch

(4) Logie level

(5) Currents source and sink

(3) *“Synchronization requirements

{(a) Reference signal

() Amplitude

{c) Width |

(d} Rise time

(e) Pulse repetition frequency
{(f) Source impedance

(7) *Expected bit pattern/word - Expressed in "1" or
0" format

(8) *Simultaneity witrh other UUT outputs
NOTE: 1Include timing diagram if more than
2 simultaneous input channels are

required.

*Normally a separate test of the same data, as required.

24
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5.4.2.2.3.1.3 Propagation delav

a. Must specify:

il) Biz/pulse characteristics as in
logic level verification and
bict pattern evaluation above.

(2) Expected delay

(3) Expected delay tolerance

5.4.2.2.3.2 Parallel signals frem UUT

$.6,2.2,3,2.) Logic lavel verification

a. Must specify: .Ssame as required for serial
signal logic level verification.}

5.4.2.2.3.2.2 Bit pattern evaluation

a. Must specify: (Seme a5 required for serinl
signal bit pactern evaluatiaon.)

5.4,2.2.3.2.3 Propacation delay

a. Must specify: (Some as required for serial
signal propagation delay.)

5.4.2,.2.4 loads and networks for the UUT

$5.4.2.2.4.1 Plectronic elements

a., Mus: gspecify:

{1) Imzpedance of load

(2) Tolerance on load

{3) Frequency chafacteris:ic, if required
(4) Power racing - average peak

LAY -
2J N

O O U S P S S
oniingar Cnartacicriostac, i rTEQuiIIEO

NOTE: Complex leads shall be specified in
standard engineering units.

25
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Unitcs:

Seconds

Seconds

Univs:

Unjts:

R + JX ohms

+ (R + JX) ohms

Warca/Vars.
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5.4.2.2.4.2 Mechanical elements

a. Must specify as required: Unics:

(1) Angular position

]

2

St
W
e
)
rt
i
(-]
—
0
o
"
I
Lol
-
o)
2

(3) 1Inertia
(4) Torque
{(5) BRpm

{6) Pneumatic/hydraulic factors

7 Orh
UL

o
HLL-3 S

5 4.2.3 Digital patterns. UUT tests requiring excensive digital input or
output patterns shall be specified on continuation sheets as outlined on
figure 8 of the appendix. Simultaneous input/output patterns shall be so
aoted. Bach digiral ourput partern shall be identified as a failure or
non-failure ctype pattern. If there is only ane acceptable pattern, the dara
shall indicatz that cthe zolerance on the pactern is not applicable. Tolerances

rerared to Sigital patterns shall be specified in digiral form {ollowing che

srinciples sta2~2d¢ for anzleg tolerances. Parallel digital patcerns shall be
P | rhm meeml daabkia ¥F r-r- P e T S 1 T
reltateu L Lne app lLLdULE uu COoNlitoLvve padis

5.4.3 Guidelines. The guidelines specified herein shall be follewed wha2n
sreparing detailed test informatiion.

5.#.3.1 The specification of a-c voLLuge= shall include & motation of
rcot-mean-square (rms}, peak, or peak-to-peak and shall always include
irequency. Percent distortion shall be included when significanct.

5.4.3.2 Normally, pulse width measuremernis chall be specified at the
3 percent amplitude level. When deviation frow this is required, the amolicude
level shall be idencified.

£.4.3.13 Rise and fall times shall be normally specified between 10 percent
and 90 percent levels. When deviation from this is required, the amplitude
ievels shall be specified.

5.4.3.4 Spikes, overshcots, noise levels, and d-c levels shall be identified
ani illuszraced.

s

—




,‘

7

Downloaded from http://www.everyspec.com

MIL-STD-1519 (USAF)
17 Septewmber 1971

5.4.3.54 Resistance measurements involving semiconductor devices shall include
polarity requirements and the current at which the semiconductor impedance
was de:ermined,

5.4.3,7 Measurements that require longer than the standard measurement delay,

specifjed in 4.2.5.2, for stabilization piter input insertion or other acrion

‘shall be so noted on the individual test specification sheecs.

'5.4.3.8 1If o specific rtest parameter requires the measurement of several
characreriscics, such as rise cime, fall time, and pulse width?] and the
replacement action for an out-of-tolerance condition for these characteristics
is idencical, then all of the measurements should be specified as one TRD test.

5.4.39 It ic recognized that certain component failure or degradotion moy
not Le readily detectable during performance testing, cuch asz failure of
power input filters and relay coil noise supprecsors. The TRD shall include
tests t> ensure that all such items are checked and fallures isolated.

5.4.3.10 T1Inputr/output test requirements shall be specified at the UUT
insteac >f at interface hardware test points.

Ll

5.4.3.]JL Diagnostic tests shall ignore extremely remoce failure modes e.g.,

<carbon resistors shorting. The failure modes that are ignored shall be speci-

fied in :the general test data scction of the TRD,
5.6.3.12 A single fault shall be assumed wvhen a no-go is encountered.

5.4.3.13 Scandard engineering terms, symbols (per USAS 32.2), abbreviations
{(per MIL.-S5TD-12) and designations (per USAS 32.16) shall be used in the TRD.
Special cases not to be overlooked shall include; the meaning of bigh and low
out-of-tolerance condicions for a zero volt measurement and a negative voltage
measureTAnt.

3.4.3.14 Scimuli that vary in discrete or incremental steps shall be gspeci-
fied in lieu of continuously variable scimull if possible. The steps specified
shall be as large as possible,

5.4.3.15 The oddition of external feedback loops to the UUT to simulate the

environment in which the UUT normally operates shall be svoided and open loop
tests made whenever possible. The external interconnection of slements on the
UUT shall bde avoided when these elements can be individually tested.

5.4.3.16 All test poincs specified on the detailed test informacion sheet
shall bde identifiable on the UUT schematic.

27
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5.4.3.17 If a test point and a connector pin are eleccrically common, the

connecter pin shall be used if it is accessible.

5.4.3.18 Only the power and stimulus required to perform a test shall be
applied during the test. If adherence to this requirement will cause an active
device on the UUT to be partially powered, it is permissible to add the power
necessary to fully power the device.

5.6.3.19 It is understood that scome characceristics of the UUT input signals
may not be critical; i.e., any value within a specified range can be used for
test purposes. An allowable range shall be specified for these non-critical
characterxstics instead of a specific value. If an output characteristic is a
func:zon of an input characreristic for which a range is specified, then the
rela:xonshxp be:ween the input and output characteristics should be specified.
An example of the above would be The test of a linear amplifier. The inpu:
voltage amplitude is a non- -eritical characteristic and might be specified as
0-10 vol:s. The cutput voltage, since it is a function of the input voltage,
would be Vou: = 5 Vin (assuming an amplification of 5).

5.L.1.20 Complex output waveforms shall be avoided whenever possible. The
complexity of ar output waveform can frequently be reduced by the proper
selaction of the input signals and stil) permit adequate testing of the UUT.
A nusber of simple waveform tests is preferakle to one complex waveform zesc.

5.4.3.2] The raquirements ifor electrical inceriace shail be held to a mini-
mum. AS an abjeztive, the electrical interface snall consisr of only a cabls ‘.
rhat inrerconnects the UUT and tie test equipmenc. The use of exrernal circuicr: )
or .oads in TRD cests shall be avoided where pessible in order that che above ) ’
abjective can be mec.

5.4.3.22 UT tsads shall be specified in terms Sf impedance required.

5.4.3.23 When a test requires stimuli with tolerances of less than one perce
the possibility of using a ratio (output tc input) rest shall be considered.
a ratio test could be used, the additional information necessary to conduct a
ratio cestc shall be specified in the supplemantal data section,

ent.
!:

5.4.3.24 Time or phase - dependent relationships, if applicable, shali be
defined using diagrams as needed. If the exact value of an input or output
is not known, a range shall be specified.

5.£.3,25 Indivicdual res: requirements such as signa! conditioning, loads
and impadance-matching terminations shall inciude nomina! wvalues, power
ratings, voltage standing wave ratio (VSWR), e:ic. Complex lvads shall be
spaciZied in standard engineering units.

29
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5.4,3,20 All characteristics of each waveform shall be included. Some
charscteriscics may not have apparent revelancy but shall be included for
clarification. Only the characteristic to be checked shall appear in the
measured value daca section of the "Detafled Teot Information" sheet; all
others, in the supplemental doca section. Each waveform (except sine waves)

shal]l oe described in nictorial {llustracions. Nonrepetitive wvaveforms shall
be identified.

5.4.3.27 Tolerances for every characteristic shall be specified. The upper
and lover zolerance limits shall be deacribed in che same units gs the
characteristic. Such terminology as less than or greater than shall be avoided
vhen significant high or low limits can be specified. The expressions open
circuic and short circuit may be used if defined,

5.4,3.28 The output impedonce at the test point(s) with respect o the

s1gnal return(s) and the impedances seen by the UUT inputs shall be specified
for all tescs.

c ica nusua t requiremenet not self-e
shall be defxned Such requircmcn:a mi ht include suscepribili
transients, time delays before making meazarements, signal and

charnctcris:ics. etc.

v antr al cauha
- R B ‘c--pn-ol(—

id
Ly to noige or
powver lead

5,4,3.3C0 All adjustments that may correct & no-go condition or optimize a
crirical parameter sholl be defined.

5.4.3.31 Vhen more thar one componenf is to be identified for possible
replacenent, they should be listed in their most probable order of faflure.

5.5 Quality assurance provisions

5.5.1 Responsibility for inspecrion. Unless otherwvise specified in the
contract, the-supplier is responsible for the performance of all inspectien/
validation requirements as specified herein. Except as otherwise specified,
the supplier may use his own or any other inspection facilities and services
acceptable to the procuring activity. The procuring activity reserves the

right ts perform or witness any of the inspections/validations specified
herein.

3.5.2 TRD inspection and acceptance., All materisl furnished in accordance

vith chis specification shall be subject to inspection and acceptance by the
procuring activicy.

5.5.2.1 1lnspection. "Inspection shall consist of a review of the TRD to
insure trat the {nformation, instructions, and format (textual and illus-
trative) requirements of this specification are mat,
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5.5.2.2 Validation. Each tes:z in the TRD shall be validazted by the suppiier.
validation shall be aczomplished by applying the inputs, loads, etc., spaci-
fied by the TRD to an acceptable (a certified good) UUT and verifying that che
specified values are obtained. A validation certificate shall be provided

with each TRD. The validation cercificate shall include the following
information:

a. A listing of test numbers, with the actual values obtained from the
measurements made during validation testing.

b. Complete 1isting or identification of:
(1) TRD
(2) UUT_
{3) Test equipment
(4) Test personnel
{5) Contract number
(6) Supplier
{7) Sch-supplier (where applicable)
c. Date testing was accomplished
d. Signature of test personnel

e, Signature of the procuring activity representative who witnessed or
participated in the testing.

5.5.2.3 Acceptance. Acceptance of the data required by this specification
shall be accomplished by submittal of copy of the validated TRD and validarts...
tcertificate to the procuring activity. This acceptance, however, is conti-igent
on final review of the delivered materials by the procuring activity. The
srocuring activicty shall notify the TRD supplier of final acceptance of the
data required by this gpecification.

5.6 Preparation for delivery. The TRD shall be delivered as specified in
‘e concract.

Custodian:

Preparing activiry:
Air Force - 1t

Alr Force - 11

Project No, MISC-F779
30
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APPENDIX

10.1 This appendix covers che required format fer the submirtal of a
CONILYACIOT -prepsTed test requirements document (TRD). This Fformar requirement
may be waived by the procuring activity when the TRD information already
exists in another accaptable.format. :

20. REFERENCED DOCUMENTS

20.1 There are no refarenced documents.

30. REQUIREMENTS

30.1 TRD contents. The TRD contents shall be prepared in accordance with
the following figures:

a. Figure 1: Cover sheet

b. Figure 2: Approval sheet

c. Figure 3: Revision index sheer

d. Figure &: Configuration data sheet

e. Figure 5: Genera!lda:a cheets

f. Figure 6: UUT interface requirements sheets
g. Figure 7: Detailed test information sheet

h. Figure B: Digital pattern daca sheets

Il
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Task

TRD KO.

REV. PATE

(AVIONIC SUBSYSTEM AN NOMENCLATURE)
TEST REQUIREMENTS DOCUMENT (TRD)

FOR

(UUT) Name and Nomenclaﬁure

SUPPLIER UWUT UNIT NO.

SUPPLIER UUT PART NO.

{Security Classificacion) °

PREPARED BY

USAF CONTRACT NO.

FIGURE 1. Cover Sheec
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PAGE
TRD RO,

REV, DATE

APPROVALS

(SUPPLIER)

PREPARED BY:

APPROVED:

APPROVED:
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