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MI L-STO-IS19 (USAF)

v TSST REQU1REMENT DOCUNENT
PJLEPARATION OF

-“

1. SCOPE

1.I Scope. This standard establishes the requirements for the prcparat ion

and control of the Test Requirements Documents (TRO) used in specifying test-
ing requirements for electronic subsyst=s, units, and subassemblies herein
referred to as Units-Under-Test (UUT) . These test requirement shal 1 bc inde-

pendent of any specific test apparatus.

2. RSFERSNCED DOCUMENTS

2.1 Issues of docaaments. rne following document, of tho issue in effect on
date o~ invitation for bids or request for proposal, forms a part of this
standard to the extent specificd herein.

STANDARD

MILITARY

MlL-STO- 12 -Abbreviat ions For Usc on Drawings, Speci ficat ions,
Standards, And In Technica I tbcuments

o (Copies of ~pecificat ions, swmdarda, dr~ings. and publication+ required by
contractors in connection WIth specific procurement functions should be
obtained from the procuring act ivity or ns directed by the contracting off iccr.)

.
2.2 Other publ ications. l%e following documents fo- a part of this standard
to the extent specified herein. Unless otherwise indicated, the issue in effect
on date of invitation for bids or request for proposal shal 1 apply.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

Y32.2-1975 -Graphic Synbols For Electrical And Electronics Diagrams
(Including Reference Designation Class Designation Letters)

Y32. 14-1973 -Graphic Spbols For Logic Diagram (Two State Devices)

Y32. 16-197S -Reference Designations For Electrical And Electronics Parts
And Equipment.

(Application for copies should be eddressed to the American Staodnrds Institute,
]430 Broadway, New York, NY 10018.)

3. OEFINITIONS

3.1 This srcrion is not required.

%persedes page 1 of 17 September 1971
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!.!1L-STD-1S19 (USAF)
1 AuRust 1977 ●
4, GENERAL RF.QUIRIIMENTS

4.1 Format . The TRO format shal 1 he as shown in Appendix A of this standard.-
Data she]] be legible on 8-1/2 by n-inch paper or 8-1/2 by 1]-inch foldouts,
except for drawings that cannot be reduced to this size without compromising
the legibi 1ity requirement.

4.2 Contents. The TRD contents s.hal1 include the following items in the
sequence shown, The UUT drawings and functional block diagram specified are
part of the no~a] data requirements for the UUT and shal1 not be prepared
specifical ly for thi> requirement .

b.

c.

d.

e.

f.

i.

j.

k.

1.

m.

n.

Cover sheet (reference 4.2, 1)

Approval sheet (Teference 4.Z.2)

Revision index sheet (reference 4.2.3)

Configuration data (reference 4.2.4)

General data (reference 4.2.S)

I.lUtiXItSTfaCO reqtlireme!ts (reference 4.2.6)

Detai led performance characteristics (reference S.3)

Detailed test information (reference S.4)

Ourline installation drawings (LRU TRD’s only} (reference 4.2.9. 1)

Unit (main) assembly drawings (LRU TRD’s only: (reference 4.2.9.2)

Dctai 1 and subassembly drs.wings (reference 4 .:!.9.3)

Wi ring drawings (reference 4.2 .9.4)

Functional block diagrams (reference 4.2.9.5)

Test flow chart (reference 4.2. 10)

4.2.1 Cover sheet.- ‘l%e cover sheet shal1 ident~ fy the TRD and the UUT to
which it ap@ ies. The cover sheet format shall be in accordmce with figure I
of the appendix and the following:

a. Electronic subsystem AM nomenclature: (E.g. , AN/APQ-XX Fire Control Radar)

b. (UIJT)n~e and nomenclature: (E.g., Video Selector IP-1739/APQ-xx)

Supersedes page 2 of 17 September 1971

2

Downloaded from http://www.everyspec.com



ldlL-STD-l S19 (USAF)
1 August 1977

0 c. Supplier UUT unit No. (per ANSI-Y32.16-197S)

—. d. Security classification: (In lieu of classifying each TRD, all classi-
fied data may be incorporated into a single document for each electronic
subsystem. This document shall be rcfcrcnced by paragraph number in
applicable TRDs’).

4.2.z Apyrova 1 sheet. The approval sheet shall contain the appropriate
signatures. The approval sheet fonnnt shal 1 be in accordance with figure 2
of the appendix.

4.2.3 Revision index sheet. fie format for the revision index sheet shall
be in accordance wi * figure 3 of the appendix. No-chamge sheets shral1 not
carry a revision letter.

4.2.4 Configuration data. The configuration data shal 1 comsist of the
identification of all engineering data applicable to the UUT. The configura-
tion data fomrmt shal1 be in accordance with figure 4 of the appendix and the
following:

Drnwing numbers shall include the revision used in preparation of the
%. Unreleased drawings shal 1 not be acceptable.

‘o
4.2.S General data. The format for the required general data shall be in
accord ante with figure S of the hppendix and the r+sirements specified
herein.

4.2.5. J ULJTdesign data. The requirements for the UUT design distn shal 1
be as outlined on sheets 1 and 2 of figure S .(ysppc+x) and the,following:,,

a. Neight: The weight of the UUT shall be specified within 2S percent of

actual weight.

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

c. Nandl ing requirements: Any special handling requirements shal 1 bc

identified.
\

d. Unique interface/available equipment: Any special test conditions or
required fixtures shall be defined. Any pressurization required for bench
testing shal 1 be defined.

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

f. Power requirements: All W input power
specified, including a-c qnd d-c voltages and

Supersedes oage 3 of 17 September 1971 _z

source requi remen’ts sha11 bc
tolerances, maximum load
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ML-STD-1519 (USAF)

17 September 1971

current, frequency and tolerances , power 6UPplY source impedance, ground
returns, and ripple limits on d-c voltages. When three-phase pover is
required, the line-to-line voltage or line-to-neutral voltage shall be so
identified. Maximum allowable line-to-line imbalance and percent distortion
shall be specified.

E.. Uating connector data: Identification of all electrical power mating
connectors shall be accomplished in accordance with sheet 2 of figure 5
(appendix).

4.2.5.2 IJUTtest data. General procedures and special precautions chat
apply to the test procedures as a whole to assure proper test conditions
shall be as outlined on sheet 3 of figure 5 (appendix).

4.2.6 UUT interface requireuenta. The characteristics of the equip-nt and
circuitry required to test the UUf (excluding test equipment) shall be specified,
f’iILstandard part numbers or co~onent specifications Bhall be used to specify
electrical lelectronic circuits in lieu of vendor part numbers. Dimensioned
drawings shall be included when the data necessary to design fixtures are not
readily availab Le and apparent on outline and other drawing6 specified here in.
Special materials required for fixtures (a.g., nonmagnetic materials) shall
be specified. Specification of equipnent and circuitry that requires the use
of a specific test device 6hall be avoided where possible. Electrical and
mechanical interface data shall provide, ●s ● minimum, ● da=ripcion nf tha
data items specified herein. Ths format for UUT interface requirements shall
be in accordance with figure 6 of the appendix. @

&.2 .6.1 Electrical interface. Signal conditioning and connector data related
to the avionic item shall be provided as follows:

a. Wf connector identification: All ~ tonne: tors and corresponding -t ing
connectors shall be idencif led. This shall include the connector manufacturers ‘
norm?nclature and part numbers and a cross reference designacion such chat all
connectors and pin designations on both the schematics and the drawings may be
determined .

b. LMscriptive data shall be provided on separate sheets that define each
r?ignal conditioning circuit. Descriptive data shall include the following as
.applicable:

(1) Minimum wire size

(2) Maximum wire length

(3) Wire or coax type

Downloaded from http://www.everyspec.com
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(6)
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(9)

c. Test

MIL-STD- 1519 (USAF)

17,September 1971

Shielding requirenunts.

Detailed definition of signal conditioning circuits

Ground ing requirements

Separation of circuits

Twist pair or twisted multiples requirements

Ocher.

point connectors: All test point connectors shall be specifically
identified. Information provided shali include manufacturer’s cy&, and a
cross reference and funccion designation so that each test point connector
and test point can be located on schematics and ocher drawings.

G.z.6.2 mechanical interface

a. Hountin8, hold in8, support fixtures: Oeccriptive data shall be provided
for all mounting, holding, and support fixrures required for each U’UT that
cannot safely be tested on a flat horizontal work surface.

b. Pneumatic, hydraullc, coolin8 fixtures:

‘o

Descriptive data shall be provided
for ell fittings, fixtures, and adapters required co connecc pneusetic,

hydraulic, and cooling courcea co the UUT.

&.2 .7 “performance chkracceria.cica.. The required detailed Perforiiatie

character iccics shall be as specified in 5.3.

L.2.8 Detail test information. The required detail cesc informecion shall be
as epecified in 5.4.

b .2.9 Drnwines . The UUT drawings outlined herein shall be supplier when
apecifi- electronic system contract.

.4.2.9.1 Outline drawings. Oucl ine drawings shall be in accordance with the

applicable eqt:ip==nt specification.

f+.2.9.2 Unit (main) assembly drawings. Unit (main) asaembly drawings shall

be in accordance with the applicable equiprenc specification.

fI.2.9.3 Oetail and subassembly drawings. The items specified herein. pre-
pared in accordance with the requirements of the applicable equipment speci-
fication. shall be provided.

5
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MII.-STP-1S19 (USAF)
1 August 1977

4.2.!).3.1 Module/subassembly schematics. A schcmntic shall be provided for

each module (including IC’s and encapsulated modules) and subassembly. In
1ieu of rhis requirement, the p0rL10n5 of circuitry within any module or
subasscmh]y muy hc indicated on ~he iIrlit schematics

4.?.9.3.? internal/actuaI wiring diagrams. Wiring diagrams shall be pro-
vided for each LRll,module, and subassembly to show the actual physical
wi ring arrangement Wire running lists or r.ahles may be used to supplement
wiring diugrams. Printed circuit layouts showing tbc components and modules
(symbolically or actual shape) as well as the printed circuitry shall be
included in this requirement. Printed circuit layouts .shal1 contain
suffi cient data to permit any component, module terminal , and junction shown
in the schematics to be located.

4 .2.9.3.3 Logic diagrams. Detai led logic diagrams as described in
ANSI -Y32. 14-197.;shal 1 be provided for each IJLSTin the system, if applicable.
Simp]e IIIrTIswhose function is readily apparent from the .schemaric shall be

CXC1uded frnm rhiy requircment . 1ternsthat are not normally represented by
logic diagrams (e.g.. receivers) shall be depicted by functional block
diagrams.

4.2.!1.3.4 Subassembly drawings. Subassembly drawings shall be provided for
each modulf and subassembly. These drawings shall show physical configuration,
connector Ident ification (part number and reference numbei) and location, test
point lncation and identification, controls, and other features necessary for ●
testin~. [In some cases, this requirement may be satisfied by printed circ!!it
Iuyo,,tdrawings, (reference 4.2.g.3.2. )

4.2.!).4 WirinS diagrams. Wiring diagrams shall be in accordance with the

appl icahlc equipment speci ficat iorl.

4.2.9.5 Functional block diagram. Functional block diagrams shall be in
accurdancc wi t.hthe applicable equipment speci fication.

4.2,1O _“rest flow chart. A test flow chart shall be provided. ‘he test
flow chart shal 1 graphically depict the sequenc~ng and branching of the TRD
pcrfo-ante and diagnostic tests . The chart presentation shall be in the
fnrm of a tree chart

4,3 Configuration changes. A TRD shal 1 be required for each subsequent UIT
configuration that differs from the baseline configuration. If two or more
lffTconfigurateions have identical test requirements, the TRD for the first
configurateion shall be used for each configuration; however, the TRD shal 1 be
reviscd to reflect the additional configurat ions supported. If the additional
configurations are not identical with the prior configuration, the test number
of each test that is different shall he specified i“ the general test data
section.

Supersedes page 6 of 17 September 1971

6

Downloaded from http://www.everyspec.com



h!]L-STD. 1519 (USAF)
1 August 1977

4.4 TRD revisions. Changes to the TRD that are necessary due to errors,
omissions, or improvements shall be submitted as revisions to the applicable
document. These changes shal 1 include a new cover page, a new revision index,
and a11 changed pages. A “letter” shall be used to designate the particular
TRD revision. The first revision’ shall be designated by “A”.

4.5 TRD number assignment. A document identification number shall be
assigned to each TRD. This number shall consist of the prefix “TR’* followed
by the system AN nomenclature set number (i.e., the set nl,mber for the
AN/APQ- 120 radar is “12D”) , the UUT reference designation number, and a dash
number. The reference designation number shal 1 be in accordance with
ANSI -YS2. 16-197S. The dash number shall designate the UUT configuration.
The dash number assigned to the baseline TRO shall be -1. Following is an
example:

T

TR-AP -120 - 12A4 - 3

System

I

~Third Configuration

AN Nomenclature of the UUT
Set h’umber

Reference Designation
Numb er ..

4.6 TRD C- lction. The TRO shall initial Jy h pr.pemd to-refkees the

configuration of the preproduction model of the UUT. lltia veraion of the
TRD shall be ccenplete when the configuration of the first preproduction
model is established; The TRO’ shall be’”revised tb’.reflect’the coiifigurnt”ion
of the first production model when this configuration is established. The
.stilSmg~f..~..a~et4on dates- &r~ TRlS9&-reflmting_mnfigtrmtfons ‘rhat
are subsequent .to the first production model shal I be as speci’f+d by ‘the
procuring activity.

s. DETAIL REQUI REMSNTS

s.] General requirements. The lllD shall provide the information necessary
to test the UUT in the most efficient manner possible assd with a minimum of
UUT interface. Sufficient tests shall be included so that all required per-
formance characteristics can be verified. A TRO shsl 1 be provided for each
Replaceable unit (RU) , RU chassis, and RU subassembly.

5.2 TRD general test requirements. The TRD shall provide the infonaation

necessary to:

a. Test the performance of the UUT in accordance with the characteristics

described in S.3. and detect and indicate al1 faults and out-o f-toleramce
conditions.

Supersedes page 7 of 17 September 1971
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ML-STD-1519 (USAF)
17 September 1971 .*

b. M jus t and align the W (when applicab Ie).

c. lf the UUT is an RU, isolate all faulta LO the faulty module or RU chassis
(if it contains electrical components).

d. Zf the W is a reparable RU subaaaembly or RU chassis containing
electrical components, isolate each fault to an individual componenc or co the
cmellest group of components consistent with the established -intenance
cancept. Tests shall ba as simple as POSS ible, independent from each Ocher,
and logically arrahged to simplify testing and to eliminate redundant ies.

5.2.1 Test sequence. Taeta shall be mrranged such that, aftar a no-go ISI

encountered and the replacement action determined, the remaining tests not
influenced by the fault can be conducted.

5.2.2 lwes of tests, The follavfng types of tests shall be documented:

● . Pover/stimli short tasts. Povsr input and etimuli input short checks,
to verify that these inputs are not opsrat ing into a short circuit, shall be
nede prior to the application of power or atiadf.

b. performance tests. Thase shall be end-to-end teats that exercise the ~
ina~+a -of..+arasi.an.co ramsd UIY dxzadat WI. -in.P?r$owce char -
eoteriatiae. .ZtUthar, w components, that are not ~dequately exercised by the ●cad-to-end teata ●hall be varified by en alternative means cuch ae impadance -
teats. Ttuwa test~ ‘shall ●lso be designated pecfiemmnoe tacu. .,,,,

k. Diefmoscie teats. Diagmstic tests shall Iba required to isolate :a fault (s),
detected during parf anmnce testing, to the spacifiad lavel.

5.3 Detailed performance characteristics. A detailed description of the
performance characteristics shall be provided for the ~. As ● minim% the
following informst ion shall be provided:

● . Punccional name of the UUT and vandor’ e part numbers.

b. Xnput data: All inputs, electrical, optical, mxhanical, etc., ●hall be
defined and their range and tolerance specified.

c. Output data: All outputs shall bs rIpeciffed in terms of their rqa,
●ccuracy, ●nd relationship to the input conditions.

d. Test point data: T& test pofnta shell be identified by function, md the

●@Ml (input or ~tput) conditions shall be specified.

8
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5.4.3.6
include
impedance was dete<ined.

MIL-STD- 1S19 (LBAF)
1 August 1977

Resistance measurements involving semiconductor devices shal 1
polarity ‘requirements and the cu=ent at’which the semiconductor

5.4.3.7 Measurements that require longer than the standard measurement
delay, specified in 4.2.S.2, for stabilization after input insertion or

other act ion shall be so noted on the individual test speci fication sheets.

5.a.3.8 If a specific test parameter requires the tacasurement of several
characteristics, such os rise time, fall time, and pulse width, and the
replacement action for an out-of-tolerance condition for these characteris-

. . tics is identical, then all of the measurements should be specified as one
TRO test.

5.4.3.9 It is recognized that certain component fai lure or degradation
may not be readily detectable during performance testing, such as failme .
of power input filters and relay coi 1 noise. suppressors. The lTtD’shall
include tests to ensure that al1 such items are checked and failures
isolated.

5.4.3.10 Input/output test requirements shall be specified at the UUT
instead of at interface hardware test pOint S.,

5.4.3.11 Diagnostic tests shal 1 ignore extremely remote failure modes

0’

e.g. , carbon resistors shorting. llte failure modes that are ignored shal 1
be specified in ‘the general test deta section of the TRD.

S.4.3.12
....+..- .- ---- --- -- .-..>---

A sittgii fatit shal 1 6e Inswmd .whm a no-go [i-=-<%&f ~---
,,... ,. ”...

S.4:3.13 Standard engisses+ing terms. s~ols (per ANSI -Y32 :2-197S),
abbreviations (per MIL-STD-12) and designations (per ANS1-Y32. 16-197S)
shall be used in the TRD. Special cases not to be overlooked shal 1
include; the meaning of high and low out-of-tolerance conditions for a

zero volt measurement, and B negative VCIItage measurement.

5.4.3.14 Stimuli that vary in discrete or increoentnl steps shall be
specified in lieu of continuously variable stimuli if pos~ible. The
steps specified shall be as large as possible.

5.4.3.1s The addition of external feedback loops to the UUT to simulate
the environment in which the UUT normally operates shal 1 bc avoided and
open loop tests made whenever possible. The extcmal interconnection of
elements on the ~ shall be avoided when these elements con be individually
tested.

5.4.3.16 All test points specified on the detailed test infennation sheet
shall be identifiable 0ssthe UU7 sche=atic.

I
Supersedes page 27 of 17 September 1971
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MIL-STD. LSL9 (ftSAF)
17 Septsmbsr 1971

S.4.>.17 XT ● test poht and ● connector pin are electrically common, the
connector pin shall bs used if it is accessible .

5.4.~.16 Only the power and stimulus required to perform a test shall bs
applied during ths test. If adherence to this requirement will cause an accive
device cm the ULIT to be partially powered, it is permissible to add the powsr
neceBsa~ to fulLy poust the device .

5.4.3.19 It is understood that some characteristics of che L7L7finput signals
My not be critical; i.e., any value within a specified range can be used for
tect purposes. An allowable range shall be specified for rhese non-critical
characteristic instead of a specific value. If an output characteristic is a
function of an input characteristic for which a range is specified, then the
relationship between che input and output characteristics should be spec~fied .
An esaaple of ths above would be the test of a Linear mnplifier. The input
voltage amplitUde is a non-critical characteristic and might be specified as
0-10 volts. The cutput voltage, since it is a function of the input voltsge,
would be Vout - 5 Vin (asstkmingan amplification of 5).

5.4.3.20 Complex output waveforms shall bs avoided whenever possible. The

cWleKitY Of an output waveform can frequently be reduced by the proper
selection of the input signals and still permit adequate testing of the ~.
A number of s hple waveform tests is preferable to one complex waveform test.

5.4.3.21 The requirements for electrical interface shall be held to a mini-
MXD. AS an objective, ths electrical interface shall consist of only a cmble o

that intarconrusct.sthe UUT and the test equipcsmt. The use of external circuitry
or loadB in TfUI tests shall be avoided where possible i“ order chat the above
objective can & rest.

5.4.3.22 W loads shall bs specified in terms of impedance required.

5.6.3.23 Whsn a test requirez stimuli with tolerances of less than one percent,
the possibility of using a ratio (output to input) test shall be considered . If
a ratio test could be used, the additional information necesssry to conduct a
ratio test shall be specified in the supplemental data section.

5.4.3.24 Tim or phase - dependent relationships, if applicable, shall bs
defined using diagrams aa needed. If the exact value of an input or output
is,mot known, a range shell be apacified.

5.4.3.25 Individual teat requirements such as signal conditioning, loads
and Lmpedance-mstching termination shall include nominal vsluea , powsr
ratinga, volta~e standing wave ratio (VSWR), etc . Complex loads shall be
apsc”ified in standard engineering units.

28
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APPENDIX

n FORHAT FOR TIE PREPARATION OF A TEST REQUIREMENTS 00CUMF.Nf

u 10. SCOF??.

10.1 This appendix cevers the required format for the submittal of a
contractor-prepered test r.equire~nts doc~nt (TRD). This format requireut!nc
may be waived by the procuring activity when the TRD information already
exisca in another acceptable fornmt.

20. REFERENCED DOCUtiSttTS

20.1 There are no referenced decuuenta.

30. REQUIREUEN2S

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

e. Plgure 1:

b. Ffgure 2:

c. Figure 3:

.
d. Plgure 4:

0 e. F@re 5:

f. Figure 6:

s- Pigure 7:

h. Figure 8:

Cover eheet

Approval sheet

Revisien index sheet

Configuration data ebeet

Cenaral data sheets

UUf interfete requirements sbeete

Deca”&d test information eheet

Digital pattern data sheets

.0!
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htl L-STD-lS19 (USAF)
1 AL?gUS’t1977

PASE

TRD No.

REv .

(EL.H7RCWC SUBSYSTEM AN NOMENCLATURE)

TEST REQUIREMENTS OCCUMENT (TRD]

FOR

(WV Name and Nomenclature

SUPPLIER IJIJT UNIT ND.

SUPPLIER UUT PART NO.

Security Classification)

DATE

●

PBSPARED BY

USAF CONTIWTT NO.

FIGURE 1. Cover sheet.

I

I Supersedes page 32 of 17 September 1971
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