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MILITARY SPECIFICATION
CRYSTAL UNITS, QUARTZ,

This specification is approved for use by all Depart-

mente and Agencies of the Department of Defense.

1. SCOPE
i.7 Scope. This specification covers the generai requirements for quartz crystal units,
(see 6.5.1), designed for frequency control of Armed Services electronic equipment (see 6 ).
i.2 Ciassification
1.2.1 Type designation. The type designation applies only to crystal units meeting all
requirements oF the spacitication. The type designation shall be in the following form, and
as specified (see 3.1, 3.21, and 6.2
CR -15 Ju
e —-—‘-—-— —_—r
Component Number Basic indicator
(1.2.1.1) {1.2.1.2) (1.2.1.3)

1.2.1.1 Component. Crystal units are identified by the two-letter symbol “CR."

1.2.1.2 Numhar  The numher idantifiac a funn of rrvefz‘ unit which hag heen dl(iﬂn.d with

certain electrical and physica] characteristics covered by 2 single specification sheet. The
number comprises one or more digits, or one or more digits followed by a letter, and is
preceded by a hyphen: the letter indicates a modification of the basic type, e.g., 15B.

1.2.1.3 Basic indicator. The basic appiication for which & crystal unit has been designed
is indicated by the symbol "/U" denoting “general util

ity."

2.1 Issues of documents. The following documents of the issue in effect on date of invitation
for bids or request for proposa!, form 2 part of this specification to the extent specified
herein:

Beneficial comments (recommendations. additions. deletions) and any pertinent data
which may be of use in 1mprov1ng this document shou1d be addressed to Commander
glectronics Ressarch and Uevelopment Command ATTN: ODRDEL-ED Adeiphi, MD 20783
by using the self-addressed Standardization Document Improvement Proposal (DD

Form 1426) appearing at the end of this document or by letter.
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MIL-C-3098G
SPECIFICATIONS

FEDERAL
00-%8-571 - Solder: Tin lllnv Laad-Tin Annv; and Lead A!)gy_
oq-s-m - Stnppinq. Stnl “Flat and Seals.
PPP-B-368 - Boxes, Foiding, riin‘r‘béiv"é.
PPP-B-585 - OBoxnes, Wood, Wiredbound.
PPP-B-60) - Boxnes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Lock-corner.
PPP-B-636 - Bones, Shipping, Fiberboard.
PPP-8-676 - Boxes, Setup.
PPP-T-60 - Tape: Packaging, Waterproof. )
PPP-T-76 - Tape, Packaging, Paper, (For Carton Sealing).

MILITARY

MIL-P-116 < Preservation Packacing.- Methods of.

MIL-H-10056 - Holders, Crystal, “General Specification for.

Mt _P_agren _ Catdbhoa bdan WY P N VO Y 1
AIL®"VT/IOBL * a1 1o7Tat 1IN ’,“— REYU I TERRENILY .

(See suppiement 1 for Vist of applicable specification sheets.)

STANDARDS
MILITARY .
MIL-STD-105 - Sanlinq Procedures and ‘l’ab\u for Inspection by Attributes.
HIL-3TD-12% - Harking for Shipment and Storags. -
MIL-STD-147 - Pallo:?xod Unit Loads on 40" x 40" Paliets.
MIL-ST0-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-1128 - Commércial Packaging of Supplies and Equipment.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.
PUBLICATIONS
YU.S. ARMY
™ 11-2652 - Crystal lmpedance Meter TS-681/TSM.
™ 11-5051 - Crysul Impedance Meter TS-330/TSM.
™ 11-5108 - Quartz Crystal Uaft Test Set TS-710/73K.

(Copies of sml?iutlms. standards, drawings, and publications required by contractors fn
connection with spectific procurssent furctighs Ihould be ¢btained Yrom the procuring dttivity
or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Specification sheets, The individual item requiremente c¢hall he as enacifiad herein

and in accordance with the applicable specification sheets. In the event of any conflict
between this specification and the specification sheet, the latter shall govern.

3.2 First article inspection. Mhen specified (see 6.3) crystal units not covered by

enarifiratina ande aenartad undas Fivet andisla [can & Thaea srouedal uandee chall
SPECITICation SAGSS SNai! Be ASPALRSC uhger Tirst artidis (sss 1.0' 1va3@ CTYSea: URILS Snan

be capable of mesting the qualification tests of table II.

J Qualification. Crystal units furmished under this soecification and covered by
cation shee s, shall bo products UMEE are g qucliﬂed for Hstinq on tht applicable

d products 1ist st the time for ﬁwnlm‘j bids. \m 4.7 and D.l)- for crystal units

&d
ted on the qualified products 1ist, the qualification requirements shall be waived. (see 3.2).

~n

F. . e SS 2. L . % Bl s e sammE BRaRI R AT SRomeocoTonI: S TIME EE ST TINE SN ==t
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3.4 Materials. Materials shall be used which will enable the crystal units to meet the
requirements of this specification. When required by the contract (see 6.2), the manufacturer

shal) furnish & cartification supportad b" varifiable data that materiale uced in fabr!cetiﬂg

the crystal units are in accordance with the specified requ1rements. and are the same materials
used in fabricating the qualification samples.

1 Holder-base and cover. The crystal holder (see 6.5.2) shall be of the type specified
1) and of tﬁe pﬁysical a1nensions and mater1als specified in MIL-H-10056. An nlternate

3.4
ee 3
sion

3.4.2 Soldering and soldering flux. The solder used in joining the cover of a metal crystal
holder to the base shall be of a composition Sn40, or a composition of a higher tin content,
conforming to QQ-S-571. Flux residue shall be completely removed from all surfaces.

e

- e

2.8 Etching [far pther than anliched crveta) resonators). The manufacturer shall maintain
ected to etching and meet the frequency

objective da a Yy
change requirements (see 4.4).

3.5.1 800 kHz and above. After completing the loose abrasive (lapping, polishing) process,
crystal-resonators shall be etched in accordance with the following formula and when tested in
accordance with 4.4 shall meet the minimum freQuency change requirment.s The manufacturer
shnaii furnish a certification, supported by objective data, that the crystai-resonators have
been subjected to etching and meet the frequency change requirements as follows:

Af> ,05x f xuoraf>_ .05 x f2 x 15000
2 TaRx o x 8

where Af = frequency increase in kilohertz (kHz)

U: - Coﬂstﬂ"t

f = fundamental frequency of the resonztor in megahertz (MHz)
u = average abrasive sfze in microns s

M = average abrasive mash size

4 E 2 Bala n YATY cut corvs
J.D.6 OTIUW An “ATY cut crystal blank $n the § to 10 MMz ran hall be subjected

to the test in 3 5 i This reference "AT" cut crystal blank shall have be final hPPed with
the same mesh size compound as the “other cut” crystal blanks which are to be etched. The

time required for etching thoe “AT* cut reference crystal blank shall be noted. The “ather cut”
crystal blanks shall then be etched for a period of time equal to or greater than that noted for
the "AT" cut reference crystal blank.

Equivaient mesh size Microns

* 1,000 8.0
2,000 7.5
3,000 5.0
4,000 or finer 3.7%

* There shall be no ground surface on any portion of the resonator. Coarse abrasives (greater
than 15.0 microns) shall not be used in the final lapping process. The resonator shall not
be lapped after etching. (However, edges of resonators below 800 kHz may be abraded for
final frequency adjustment.)

3.6 Design and construction. Crystal units shall be of the design and construction specified
(see 3.17. iﬁe external dimensions shall be as specified after assembling and marking.

Cicmmameandnd i b a imdba iad —bal ~% ad 2amaads
J.0.1 Ju i structure. For crystal units with metal-plated gquartz resonators, except

as provided iIn , there shall be tntimate metal-to-metal continufty from the external leads
to the resonator Interference friction, crimped, or similar joining of parts unreinforced
by solder, welding, etc., shall not be used.

.
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3.6.2 Bonding. For crystal units with metal-plated quartz resonators, the supporting wires -
or other supporting structures shall be bonded to the quartz resonator by an electricaily
conductive cement, solder, thermal compression, or by electroplated nickel bond. Other materials
or processes may be used {f prior approval {is obtained from the qualifying activity.

3.6.3 Filling and Sealing. Crystal units shall be evacuated, filled with & mixture of 90 per-
cent dry nitrogen and 10 percent dry helium, and sealed. This evacuation, fiiling, and seal process
shall be complated in a chamber. The chamber shall be evacuated to an gb;g]gt,e pressure of not

gnater than 1 torr prior to f1111ng and sealing. The dew point of the gas shall be -55°C or lower.
Glass holders shall be evacuated to pressure of less than 0.1 torr.

3.6.4 Glass parts. Glass seals in the base of crystal units with metal holders shall be

free 9, g acks. Crystal units with glass holders shall contain no cracks in the glass structure
(s 4.9.2.1.1). Minute ﬂcking around the feather edge of a meniscus, which is generally
ijnevitabie, shall not De considered & crack.

3.6.5 Pin alinement. The pins in the base of the crystal unit shall freely and completely

anter the n‘n-n”nmnt test gage, or if a physical gage is not used, the dimensions and spacing

QNSS! Seev =P~ L2 0

of the pins shall confon to the Hmiting dimensions of the pin-alinement test gage as viewed

On a shadow-graph {see 4.9.2.1.2j. The pin undercut may be omitted.

3.6.6 Final frwx adjystment. Final frequency adjustment shall not be accomplished by
means of abrasion of the electrode, exposure of the crystal resonator to a halogen vapor, or
by mechanical application of any type of loading material.

3.6.7 MWire-lead terminals. The length of wire-lead terminals sha'l be 0.500 inch minimum.

1.7 5_]_3-55!!!!\:_ Wire-lead terminals chall he tolderable when tected at specified in
4.9.3. criteria for evaluat'lon of solderabnity shall be as specified in method 208 of

MIL- STD-ZOZ.
3.8 Shock !sggiﬁed pulse]. When crysul units aré tested as specified in 4.9.4, changes

in ’r.ﬂn-nrv a equivalent reacictance chall nat avrasd eparffiad valuace (cas 2. 1) Maascuramante
TeQUSNCY SNC SQUIVaI TRSISLEIIT 3¢ NOL OXRCORT SPICTT IS0 Varues (382 4.1/, aesurcaments

of frequency and resisnnce shall be made imdhtely before and imdiate\y after the test
{see 4.5.1.2), except that for group A inspection, these measurements of frequency and resistance
shall not be required.

3.9 Vibration, When tested as specified in 4.9.8 changes in freguency and eguivalent
resistance of the crysul unit shall not exceed speciﬂed vnues (see 3.1). asurements of
frequency and resistance shaii be made immediateiy before and immediateiy after the test
(see 4.9.1.2).

3.10 Reduced drive level (overtone units, and when s when
tested as spec .9.6, the resistance shall not exceed the maximum spec see 3.1)

3.11 Capacitance, shunt (when specified, see 3.1). When tested as specified in 4.9.7, the
shunt capacitance shall de as specified {see 3.1).

3.12 Frequency and equivalent resistance. The frequency and equivalent resistance of the
crystal unlt sﬁili be v;tbin the limits specified when tested under the following conditions as
applicable (see 3.) and 4.9.8).

3.12.1 Frequency stability {controlled Throughout the operating temperature range

{eaa & & K) the frequancy of crvetal unite A-c{nn‘d for oparation under controlled temoerature
(882 C.2.35 SquSnLy Crysia: un?l ignRES Tor oper IWrGi8C Jempe e

conditions sMH not dovute from the mnsured frequency at the reference temperature by more
than the value specified (see 3.1), and shall also be within the specified frequency tolerance
limits, when crystal units are tested as specified in 4!9.8.2.

212 2 Naa erature range {contro! Tad) Povedbal .c; dasianad San anavadian ..adan
de el VP‘ l’ TaLure ranyec L‘U"‘-rvl AP wrysasd “"l‘) VUE2 Iyneu TUr uUpcereaLivn urugr

wahla ©ama
controlled temperature conditions shall be required to oscillate over the operable temperature
range (see 6.5.7) of the unit, but not, necedsarily within the specified frequency and resfstance
limits, when tested in accordance with’ 4. 9 8.3.

F
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3.12.3 Low temperature storage. when crystal units are tested as specified in 4.5.8.4,
resistance shall not exceed the maximum specified when the unit is operated at the rated driv
level (see 3.1), except when performed in conjunction with reduced drive level (see 4.9.6).

3.13 Unwanted modes.

3.13.1 Method 1 (excluding overtone units). When tested as specified in 4.9.9.1, unless
otherwise specified (see 3.T), there shall be no unwanted modes of oscillatfon. In addition, there
chall he no Ahn-nf fnnnnncy ehifre "’!d no intermittant necillatione, (tnmn ppvefnl unite mav not
start oscillating 1mediately at the ‘plu us 20 percent setting, or may cease oscﬂ'lating during
iati

au’.unmg. without NSUMPt‘Oﬂ of osciiiation on Turther ue\:umnu). These conditions are P!Hl"tleﬂ

m cr

3.12.2 Method 11 {overtone units. or fundamental made units (when specified)). When tested
specified din4.9.9 .2, all unwanted modes shall have a resisunce that exceeds 2 times the
1n mode resistance but 15 not 1ess than the specified main mode résistance vaiue (se€ 3.1)

ulauge: "l freyueney e iHUIVCICIII. lB)l)kdll\.E i LIIE ;ryaun Ul’llL )lllll "UL EILWU )Wbll IGU
values (see 3.1). Measurements of frequency and resistance shall be made immediately before and
immediately after the test (see 4.9.1.2).

3.14.2 Method 11 (appHcable to cr;ysta'l units with glass holders). When tested as specified

in 4.5.30.2, ‘there shaily De o evidence oF (,rauung, Lruppmg o braak‘mg in any part of the
crystal unit, when examined as specified in 4.9.2.1
1.18  Seal.
3121 fevstal untts 4n metal holders ad anndflad 1o A 1Y 1 sha laaslana
D1 I MITIWAT UNHTLY 1 LGl NUIVUST 3. ""C“ &t)l-‘u ‘3 Dw‘-ll T8 Il T lleiy b"t LA L i

rate of crystﬂ un{ts shaTl not exceed ,,-8 atmospheric cubic centimeters per second (atm cc/sec).

3.15.2 Crystal units in glass holders. When tested as specified in 4.9.11.2, satisfactory
seal of glass-enﬂosed crystﬂ unfts shall be evidenced by the presence of a characteristic

al. Al dnodda bha ala A maddlobh ~la: Aam bha aheansa Af anu Alaw 2hall ha Anne
vIuT ylvw INSIGe wne ylu)) tvl':luy: A TTUUISN JIUR Ul LIIT GUDTIHILE Uil BIly YJIUW 3G 11 UT LWils

evidence of an inadequate seal.

3.16 Salt spray (corrosion). When tested as specified in 4.9.12, there shall be no evidence
of excessive corrosion. Uorrosion that causes impairment of the electrical or mechanical

performance of the unit shall Bs considersd excessive.
3.77 Moisture resistance. When tested as specified in §.9.13, the frequeéncy and equivaient
resistance of the crystal units shall be within the 1imits specified in 3.12, and the insulation

resistance shall be not less than 500 megohms.

3.18 Aging. When tested as specified in 4.9.14 the difference between the highest and
iowest Trequencies measured shaii not exceed the vaiue specified {see 3.1j.

3.18.1 Accelerated aging (above 800 kHz crystal units). When tested as specified in 4.9.14.
the difference in frequency between the messurements made immediately prior to and immediatel y
after conditioning, shall not exceed § parts per million (ppm) or the value specified
{see 3.1) and shail not exceed the maximum resistance specified {see 3.1).

3.19 Terminal strength.

3.19.1 Yerminal gull.‘ When tested as specified in 4.9.15.1, there shall be no evidence
of damage to the terminai or giass seai, or movement of the terminai relative to the giass at
the point of seal.

3..'!9‘2 Te'?""‘.‘-! hand Inpn‘irnhln to rruef-:! unite with undarcut n’lne\' When tected ac
specified in 4.9.15.2, terminals shall not break and glass seals shall not crack or chip.

3.19.3 Wire-lead bend (applicable to crystal units with wire-lead terminals). When tested
as speclfied Tn 3.9.75.3, there shall be no severing of the terminal, or cracking or chipping

Af Sha n) ass
Vi i€ yisaa.
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hend abeaamdb o

#ONG STTEPgTn &% speciTied (sss 3.1},

3.20 Bond strength {(when specified, see %.1). When tested as specified in 4.9.16, the junction
between each supporting wire or other supporis and the surface of the resenator shall have a minimum

3.21 Marking. The type designation, including specified frequency, and manufacturer's code
designation sﬁi] be marked on the crystal unit in accordance with MIL-STD-1285, at the locations
specified (see 3.1). The type dni?nat!on spacified in 1.2.1 shall not be marked on any crystal
unit for which the contractual requirements deviate in sny way from the requirements specified
herein for a cr(sul type (see 6.2). Any omitted, relaxed, added, or more stringent contractual
requirement shail bk considered & saviatien. Crystal units shall 196 b mevRed with Uhe year and
weak of the final test in accordance with MIL-STD-1285; howsver, the msnufacturer's code shall be

by latters (see 6.9). Umless otherwise specified (see 6.2), no other marking shall be permitted on
the crystal unit, The frequency specified shall be rounded to the final hertz and shall consist of
7 digtts or less for frequencies below 10 megahertz (m:e. 8 digits for the range 10 MMz up to 100
Mz, and 9 digits for frequencies 100 MHz and above. Kilohertz (kHz) shall be used with frequencies
below 1 MHz and magahertz {MMz) with frequencies from 1! MHz end above. The frequency marking shall
occupy a meximum of 13 spaces, as follows: A maximum of 9 digits; a space for a decimsl point; and
3 spaces for "kNz" or "MHz", whichever is applicable; typical crystal markings are 8§33.333 kHz,
45.555556 MMz, and 123.888889 MHz. The type duignltion. frequency, manufacturer's code designattion
characters shall be not less than 1/16 inch in height (3/64 inch on HC-35/U, HC-44/U, and HC-45/U)
unless otherwise specified, arranged as i1lustrated on the specification sheet (see 3.1}, end
located symmetrically with respect to the center axis of the crystal holder.

3.22 c?ul sets. Crystal sets, consisting of two or more quartz crystal units, one of each

specified Trequency, shall be furnished in cc-g;:munm trays, &8s required (see 6.2h). Storage

boxes shall be hinged-cover and clasp-style. material shall be plastic, wood, or metal. The
finish of wood or metal boxes shall be ename! or lacquer. Boxes shall be pr'-ovioad with plastic,
metal, or felt trays having mdividual cells for each crystal unit and shall be acceptable to the

Lovarnmant 20 enasrlfliad (eaa £ 7
SeVeTeliey B9 SPSLTIIBU \ 386 V). .

3.23 vorkmanship. Crystal units shall be processed in such a manner as to be of uniform
quality and Tree from any defects that would adversely atfect 1tfe, serviceability, or appesrance.
The interior of the crystal unit shall contain no flux, quartz or grinding particles, residue or
other foreign or unapproved materfals. There shall be no eyidence of fractures in the resonator

- cracked or flaked adges. Electrode material shali be clean and untarnished. There shall be
70 @vigence of Tinal Trequency adjusiment by msans of abrasion of the eiecivode, exposure of tae
crystal element to a halogen vapor, or mechanically applied loading msterials.

4. QUALITY ASSURANCE PROVISIONS

4.1 laﬁnﬁbni% for_{inspection. Unless otherwise specified in the contract, the contractor
is responsible for performance of all inspection requirements as specified herein. Except
a3 otherwise specified, the centractor may utilize his own or any cther facility suitable for the
performance scceptable to the Government. The Government reserves the right to perform any of
the inspections set forth in the specification where such inspections are deemed mecessary to
assure supplies and services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and Inspection
facilities of surricient accuracy, quality and quantity to permit performance of the required
inspection shall be established and maintained by the contractor. The establishment and main-
tenance of a calibration system to control the accuracy of the measuring and test. equipment
shall be in accordance with MIL~C-45662.

4.1.1.1 Contractor's equivalent test set. The contractor's equivalent test set shall be
furnished by the contractor, and shall be used for the performance of auality conformance
inspection. The characteristics of this set shall duplicate those of the applicadle Government
reference standard test set (see 4.1.2.1) and shall be correlated prior to performing quality
conformance inspection. In addition, the centractor‘'s equivalent test set shall de designed to
permit external connections to the crystal unit since {t {s not intended that the test set be
subjected to the ambient temperature range specified for the crystal unit.

4.1.1.1.7 Frequency correiation. The frequancy of a givem crystai unit whan osciilating
in the contractor's equivalent test set (see 4.1.1.1), shaii be within 0.0005 percent of
:ts fnqnmc{ (see 3.1) when oscillating in the Government reference standard test set
see 4.1.2.1).

.-
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4.1.1.1.2 Resistance correiation. The equivaient resistance of a given crystal unit, as
measured in the contractor's equivalent test set (see 4.1.1.1), shall be within 10 percent of
its res stance as measured in the Government reference standard test set (see 4 1.2.1).

4.1.2 Jest sets.

4.1.2.1 Government reference standard test sets. The Government reference standard test
set shall be the specified crystal‘ {mpedance meter (see 3.1), and shall be furnished by the
Government at the contractor's plant (see 6.8). The Government reference standard test set .-
be oud ta check Jthe cMrlcteristics and accuracy of the contractor's equivnont test set and
snlll not DI Us®0 o pcrrorm quallty CDUTOFNGHCS lnSpQCtIOR or Qulll?lcﬂtlon IRSDCCtlon it
shall be the contractor's responsibility to have the Government reference standard test set
recertified. Recertification shall be accomplished by the Electronics Research and Development

Command (see 6.8).

4.1.2.1.1 Procedure for, ggjﬁ%_e_nf .and oger&tion The drive-level adjustment and operation
of crystal impedance meters sha e in accordance with the applicable technical manual or

other instructfons (see 6.6), as follows:

Crystal impedance meter

Jechnical manual

T5-330/TSM = = = = = = < = < - = - T™ 11-5051
T5-683/TSM and TS-683A/TSM - - - - TM 11-2652
TS-TI0/TSM = = =« = = = = c = = = - ™ 11-5106
AN/TSM-15 - - - - = o =« = - - - - Applicable instruction book
AN/TSM-17 - - = == - - === - - Applicable instruction bock

Adjustment of Ci meter frequency tuning controi shall be in accordance with 12.4 of TM 11-51
for TS-330/TSM and 18.3 of T™ 11-2652" for TS-6B3A/TSM. The AN/TSM-15 test set shall be used

tn Tieu of the TS-683/TSM test set for all frequencies above 50 MHz.

classified as Follows:

4.2 Classification of inspections. The inspection requirements specified herein are
ified a :

Materials inspectton (see 4. 3)

a.
b. Ffirst article fnspection isee 4.6)
c. OuaHfication 1nspect1on see 4.7).
d. Quality conformance inspection (SEE 4.3).

4.3 Materials. insFtion Materials fnspection shall consfst of certification supported by
verifying data that the materials listed in table I, used in fabricating the crystal units, are

in accordance with the applicable referenced specifications or requlrements prior to such

fabrication.

TABLE I. Materials inspection.

Materials Requirement

Applicable

paragraph specification
Solder and soldering flux - - - - - 3.3 0-$-571
Holder-base and cover = - - - - - 3.4 MIL-H-10056

T I T
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4.4 Etching evaluation. Because the etching solution changes in effectiveness by dilution,
depletion, and cvapondon, 1ts performance must be under continual evaluation. The etching

ehal) ha l’!.—‘ rmad hu one of the #nl ‘Inu{n; mathade:

4.4.1 Hethod 1. At the inning of each production shift (after tne etching solution nas
reached equiTibrium conditions), one flat (noncontoured) resonator having the characteristic
surface finish produced by t.hc lbn:ivc coupwnd used in final Iape!nq shall be ulcctad and

-..I.l-c-.l S Sha stamdand o4 antmtin e s Phle aiaV..add an -hont mamandad A doa
WA T P WTE BVEITST Y '“"'I" FV“‘UU'-A lll!. L4171 11" 14 N84 Va "”.\0" - WU" |.“' .
lf tMs sample fafis to meet the minimum specified frequency eMngt (see 3.5.1° “wo additional

sample units shall be tested. I ¢ither sampie unit fails, the etchino process .m" be considered
ocut of control and shall be adiusted to bring it under control. In that event. the eritire

batch or 1oad must be returned to the othng bath unti] co-p'liance with 3.5.1 1s achieved.

4.4.2 Method 2. The etching process shall be evaluated by measuring the frequency of each
crystal blank before etching and after etching. The change in frequency shall meet the
reauirsmente af 3.5. Ths contral noint on a m-ndurf(m travelsr l:u [ 8. lﬂ\ ehall contain

quantuy into ctching and: qmntity out of ctching for each bltch. as \nn as the fr.quoncios and

_____ - s_

toieTances invoived. This my be coniidered 00.).5‘51'. ﬂu YUI’ urunauon

nspection :ond1t1ons Unless otherwise spedfied herein.LnH inspections shall be
n-v-#n in accardanss wi ohn tmet pn-uldwlnnc uu.a-d ' 'S.W‘.L prnugg%ne- at
nn.-sm-zoz.

4.6 First article inspection. First article inspection shall be performed by the contractor
on crystal units not covered by the spcciﬂcuion sheets after award of contnct and pr$or to

nmdu tion cat a 'A'..‘A. acrantak 1. s tha L - feaa 2 2 amd & Clmesd ams
roducticn, ‘a2t SV GLLEP LR T Sovarnment, (38 3.4 and '.al rirst &rdidie

'Inspection shan bo porformed on & sumple unit which has been produced with equipment and
procedures normaliy used in production. First articie approval is valid oniy on the contract
under which 1t is granted. unless extended by the Government to.other contacts.

Camat 128 Tn. cdmats imdes shall ha sukiiebid sn -.'.-ﬁ S innbinn dmmmeabden =<
' IU l ' q I.l“v" USTILE PIWII WUT BUUJELLEUY W YUuE i 1T ILE L IV 1RI3pPEL LIV &)
specified 5:\ uBIc Il .M nppomﬁx L . o

4.6.2 Inspection routine. Sample nmn. orouned as specified in anpendix 1

to the qualification inspection specified in table II in the order shown.

4.6.3 Failures. Faflures in excess of those allowed in table II shall be cause for refusal
to grant qualification approval.

4.7 Qualification jnspection. Qunlifiutim 'nspection shall bc pcrfomcd at a llbontory
accaptabie W tne GOvernmeni (see 3.3 and n.Q; on uwu units produced with -qu‘piﬁi and

procedures normally wied in production. . . . . S N !

4.7.1 size. Thirty (nmn‘l.

4.7.2 Inspection routine. Sample units, grouped as specified in appendix I, shall be
subjected to the qualification inspection specified in table I] in the order shown.

4.7.3 Faflures. Faflures in excess of those allowed in table Il shall be cause for refusal
to grant qualification approvai.

4.7.4 Retention of qualification. To retain qualification, the contractor :h 11 forward a
TEPoTt at id=month ntarvais o the querifyiag activity. The qu}ll;lng activity shall & i

the initfal reporting date: The report shall consist of:

a. A summary of the results of the tests performed for inspection of product for

dolivcry. group A, 1ndicating as a minim the nunber of lots that have passed
Wi B HuMWE! LHG. BVE reiltu.  Thie 1esuily OF tesis of aii reworked iots
shall be identified and accounted for.

b. The results of tests performed for periodic inspection, group B, including the

Aumhar and mada Af fai{lieae Tha tact rasort ehall (n—'lud. h.xul’n of 311
Terw e BNG owee W @ Tiul ee s PHIC WCaT TEpUT s aviaia

periodic inspection tests performed and completed dur1n9 the \2-month period.
IT the test resuits indicate nonconformance with specification requirements,
and corrective action acceptable to the qualifying activity has not been taken.
action may be taken to remove the faﬂinq product “from the qualified products

T8ad
1936,

- i 8 mmd e B dmanartinne
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Faiiure to submit the report within 30 days afier the end of each 1Z2-month period may result in
loss of qualification for the product. In addition to the periodic submission of inspection
data, the contractor shall immediately notify the gualifying activity at any time during the
12-manth narind that the incnection data indicates fai{lure of the aqualifiad product to meet the

ucuir.mu of this spoc1f1ca:10n.

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company still has the capabilities and facilities necessary to produce the
{tem  1f during three contecutive renarting nerinds there has been no production, the manufacturer
may be required. at the discretion of the quanying activ‘it_y. to wbmit ;rystal units of the

same iype and ranqe of rrcquencws. or in the same group of appendix 1 to tESng in accordance
with the qualification inspection requirements.

TABLE 11. Qualification and Tirsi articie inspection
Requirement Method Number of
Inspection ;gregreph paragraoh failures
permitted 1/
{see §.7.3)
(30 sample units) \
Yisual and mechanical inspection 3.1, 3.4, 4.9.2.1
{external) - - - - - - - - - - 3.2) and
B 3.23
Glass parts - - = = - -« ~ - -
Pin alinement- - - = - = - - -
Solderabilfty - - = = = = - - - 3.7 4.9.3
Shock [specifiad pulse) - - - - 3.8 4.9.4
vYibration - - - - = = = - - - - 3.9 4.9.5
Reduced drive level 2/ - - - - 3.10 §4.9.6
Capacitance, shunt (when specified) 3.1 4.9.7
Frequency and equivalent resistance 3.12 4.9.8
rrequsncy )wb‘l‘l‘lb‘y ('cc‘-tm!!a‘, 3.2 4.0.8.2
Operable temp range (controlled) 3.12.2 4.9.8.3
Low temperature storage - - - 3.12.3 §.9.8.4
Unwanted modes - - - - - - - - 313 4.9.9 \ .,
Thermal shock - - - = = -~ - - - 3.14 4.9.10 [ ¢
S8al = = =<2 = =2==2=2=%>=-= - 31.18 a.e.M
Salt spray (corrosion) - - - - - 3.16 4.9.12
Moisture resistance - - - - - - 3.7 4.9.13
Aging = = « « - o o ..o 3.18 4.9.14
Tarmina)l ctrannth ar - 2 = =2 = 2 1Q 4 Q 18
Termina) strength Y 3.1¢ 4,918
Terminal pull - - - - - - - 3.19.1 4.9.15.1
Terminal bend
(when applfcabie) - - - - - 3.19.2 4.9.15.2
Wire-lead bend
(uh.n .n;\‘l(f-.h\n\ ..... 3.!9.3 4.9 '!5.3
Visua] and mchan(ca] 1nspection
{intermai) & -- -~ - - - - 3.1, 3.5, §.9.2.2
3.6, 3.6.6
and 3.23
Bond strength {whan specified) - 3.20 4.9.186 .

<

Each faflure shall be n a d‘lffmnt test; m fanures 1n any one test shall be cause for

maliaal B mmead m.ad)dBLa acvemimabiane am
TETUDE] W ygranc yuasivi lplUl‘ ra!lur! U' one 3.“]'! ulllL ll' u"E U' Wl" TAGmInaL 1vng v

L
tests shall be considered a single fatlure. )
Applicable to overtone untts, and when specified, fundamental units.
Two samole units only from those to be used for visual and mechanical inspection (internal).
Six sample units, two each from the lower end, midd}le, and upper end frequency.

TS
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4.8 Quality conformance inspection.

4.8.1 Inspection of product for delivery.
i —pocue: TO7 COLIVOTY

Inspection of product for delivery shall consist of
group A inspection. ‘

4.8.1.1 Testing after storage. When 8 crystal unit is stored for 30 days or tonnr .aftar group
A inspeciion anc paTore SRipment, it shaii be subjected to the Traquency test (see 4.9.8) for
controlled and nomcontrolled crystal units. Those crwstal units fatling ‘this test whall not be

ull\‘nnd.on ..9': contract. Faflures in excess of 10 percent of the ot shall be cause for re-
JEe LIV WP - “70- N

4.8.1.2 Inspaction lot. An fnspection lot shall consist of all crystal units of similar
tvbes and one freduency or assorted frequencies within the rande coversd by that tvne [see apnendix
ﬂ produced under unntinly the same ¢ onditions. and offered for 1nspectlon at onc tim.

4.8.1.3 Group A inspection. Group A inspection shall consist of the inspections specified in
table II11. The tests In subgroup 1 shall be performed in the order shown and on the same set

af -.-n\. unite. The test in suharaun 2 ‘may ha ha mﬁn-,ul an s

- SwspwmrEes Sswe " smepirw

TABLE I11. Group A fnspection.

4 MYt AY The

Rsquiresent Mathsd AQL {percent
Inspection paragraph paragraph defective)
. _ Major [ Winor |-
Subgroup 1
Yisual-and mechanical inspection 7 o I~ "0
{extermal) 1 e e e ecaeea 3.1, 3.4, 4.9.2,1 k ) L
3321 and : “'G 4.0
R} F g
Slass parts LR A i . . el -
Pin alinement =~ = « « = = = =« = - = N
Shock (specified puise) = = = = « - - 3.8 4.9.4
Reduced drive level 2/ - - - - - - - 32.10 4.9 .8
Frcquency and cqu‘lul.nt
. TRIISTANCE = = = @ = = = = « = = 3.1¢ 4.9.8
Frequency stability (controlled) - 3.12.1 4.9.8.3 gl .0 - -
Operable temperature range (controlled) 3.12.2 4.9.8.3 ( q
Low temnawsture l_fmn_-w-. ...... 2.12.2 4.0 8 4
Unautunds-~---~----- 3.1 4.9.9 ;
Seai cemsssenes s adaee 3.9 &.9.11 e
' o1
Subgroup 2 -
Accelerated aging = « = = = = « = < 3.18 4.9.14 1.0 - -
1/ 7Two sampie units only Tor externai dimensions.
a2 Amantldoabhla ba avcwboana -dba amd cdnmn smendSbod Y Oy gy | o
-‘J ApplLILEGVIS VVEI WIIE Uit 3, @y wien ’mll 1Cdy I WNERgIILa |l UNILy

g MTE?Q Statistical samplinh and inspection shall be in iaccordince with
MIL.STD-108 for aenera nepection Yevel ‘11, -excent tha samnle thall he reprasentative of the

22F SESEFS

1nsmtion ht. with rumt to crysul unit tynl and fnquency distribation conu1n1ng as far
as PFIC(ICIUIU. W‘UWFKJDM NUIVII!III 0 those l" me lnswcuon IU!. lm ilki lvt. as “Y"IIG
in 4.8.1.2, consists of less than 90 units, two or wmore such 1ots may be condined fntd grand lots
whose size does not exceed 90 units. The grand 10t may contain inspection lots from different

ArMINe The camnle calactad from thnea arand late chall ha 0 the araatect avtent nascihle
FTOURS. N0 23ADIC 227SCTOC TrOm 0SS FTANE 0TS Sha Y oS, s Sew SRTENT pessiwiTs

representative of the lead crystal types in all component lots commensurate with random sampling

techniques. There shaii be & minimum of one type from each up and the choice of sampies

shall be proportional. The acceptable quality level (AQL) shall be as specifiad in table 111.

Major and minor defects shall be as defined in.table V and NIL-STD—IOS -
10

tNIY CUrIna uiw - - - s em. a4 - > as

s mmmiime af Fnarmian
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4.8.1.3.2 Rejected lots. If an inspection lot is rejected, the contractor may rework it to
correct the defects, or screen out the defective units, and resubmit for reinspection.
Resutmitted Yots shall be inspected using tightened inspection. Such lots shall be separate from
new lots, end shall be clearly identified as reinspected lots.

4.8.1.3.3 Disposition of sample units. Sample units which have passed all the group A
inspection may be delivered on the contract if the lot is accepted and the sample unfts are still
withén specified electrical tolerances (cee 4.8.1.1)

WIitHAIll spetis 10w LR 29 WSS (=S

4.8.2 Periodic inspection. Periodic inspection shall consist of group B. Except uhere the
results of Eﬁese Tnspections show noncompliance with the applicable requirements (see 4.8.2.1.3),

delivery of products which have passed group A shall not be delayed pending the resuits of these
mv-indh- intnectiong .

2Fect

4.8.2.7 Group B inspection. Group B inspection shall consist of the inspec t*.m specified
in table IV, roup nspection shall be made on sample units which have passed group A inspection.
Test of subgroup 1 shall be made on at least 13 units 12 months or less after notification of

gualification and at least once after each subseguent 12-month period. Tests in subgroup 1 shall
be made in the order shown. Subgroup 2 tests shall be made on at least 13 units 6 months or

) YN - - -da &
less after the date of notification of gqualification, and at least once after each subsaguent

6-month period. supsequer

TABLE IV. Group B inspection.

Requirement Method AQL (percent
inspection paragraph ' paragraph defective)
Hajor | Minor
Subgroup 1
Soldersbility - - =-=-=------ .7 4.9.3 A
Capacitance, shunt
{when specified) - - - - - - - 3.1 4.5.7
Vibration =~ =« = ~ = = = = = - - - 3.9 4.9.5
‘Thermal shock = - = = - = = = = - 3.14 4.9.10 .
Seal - - - - - - - - ee .- .3.15 4.9.11
Salt spray (corrosion) - ~ - - - - 3.16 4.9.12
moisture resistance - - - - - - - 3.7 4.9.13
Terminal strength - - - - - - - - 3.19 4.9.15
Terminal pul) . p = = « & o « = 3.19.1 . ',4 9.15.1
Terminal bend o L | K
(when applicable) _/ ----- 3.9.2 . ' 4.9.15.2 )1.0 - -
Wire-lsad bend ‘
(when applicable) - - - - - - 3.19.3 4.9.15.3
Yisual and mechanical examination
(internal) 1}/ - - - - - - - - 3.1, 3.4, 4.9.2.2
3.5 and
.23
Bond strength (when specified) - - 3.20 4.9.16
S
Subgroup 2
Aging - - - - - R ’ 3.18 4.9.14 1.0 - -

1/ Two sample unfts only from those to be used for visual and mechanical examination (internal).

__4.8.2.1.1 Sampling plan. Statistical sampling and inspection shall be in accordance with
MIL-STD-105. The special inspection ievei shail be 5-3 subgroup 1 ard S-4 subgroup 2.

The 1ot or batch shall constst of all inspection lots in the same grouping as in table VII, that
have passed group A inspection during the time period in 4.8.2.1. The AQL shall be as specified
in table IV. If less than 35,000 units for subgroup 1 and 1,200 units for subgroup 2 in any one
group of table VIl are produced during the 6- or 12-month period, as applicuble. _only 13 units
shail be subjected to each subgroup. The sampie shall be representative of the iot with respect
to crystel unft types and freduency disvribution; containing-as far as practicable, proportions
equivalent to those of the lot.

n
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ETLREEIL "l“

, nmmz 2. uomnmmn of crystal test set (for xgm:cd drive level uqt). | i
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4.8.2.1.2 Disposition of sample units. SampIe units wh1ch have beed subJected to subgroup 1
inspaction may ve ueriversa on Lne contract, prior to compietion of SUbGToup 2 inspection.

Semple units which have been subjected to subgroup 2 inspection shall not be delivered on the
contract.

4.8.2.1.3 Noncompliance. If ample fails to pass group B 1nspection. the contractor
shall notify the QuUa i 1TyIng nLiﬂany and tihe LUHHI‘O"L inspection ILLIVI&] of such Talture and
take corrective action on the materials or processes, or both, as warranted, and on 311 units
of product which can be corrected and which were manufactured under essentially the same
conditions. with essentially the same materials, pDrocesses. etc.. and which are considered

subject to “the same failure. Acceptance and shipment of the product shall be discontinued until
corractive action, acceplablie to the Gualifying activity has been taken. After the corrective
action has been taken, group B inspection shall be repeated on additional sample units (all
inspection, or the inspection which the original sample failed, at the option of the qualifying
activity). Groups A and B fnspection may be reinstituted; however. fina} acceptance and

shipment -shall ‘de w‘tnheld until the group B !nspection has shown that the corrective action was
......... I -~k a o amenen b S Ladliiem -:‘ ‘l

simance £..1 T - — - - srema -
su‘.c‘l)l\ll. 141 Lll‘ "‘llb UI I.||u'= ﬂ‘ LE' rt!n)v’e‘.\.lu". ."'UV]‘G\-‘U" LUNLET NIy LT satiurc sSna

be furnished to the cognizant inspection activity and the qualifying activity.

]
]

4.8.3 Inspection of packagina. Except when commercial packaging is specified. the sampling

and inspection of the preccrvation and 1nter1or packaqe marking shal] be 1n accordance

with the ,rcup Aand B quullLJ conyormance IH)V!LLIUH chulvcnmuka of MIL-P-116. The )ump}f"g
and inspection of the packing and marking for shipment and storage shall be in accordance with
the quality assurance provisions of the applicable container specification-and the marking
requirements of MIL-STD-129. The inspection of commercial packaging shall be as specified in

the contract (see 6.2).

4.9 Methods of inspection.

4.9.1 Test criteria.

4.9.1,1 Freguency and equivalent-resistance measursments. For crystal units with lgng
w!re7le§¢'§orpfg§ s, the test point shall b inch = from the holder base. The remainder
of the jead shaii be shieided. For crystal units with metal hoiders, measurement of frequency
or equivalent resistance, or both, shall be made with the holder grounded.
With ¢tha rrvetral unit Anaratinn
Uith the cryetal unit operating
. equilibrium at_the specified
reference temperature, the frequency and eq01valent resistance {see 6.5.4 and ©.5.5) shaii be
measured.
a., For rrvnf:l unite d.(IgnnA for np.r.finn under nnncontrnlled temneorature

cond1tions, measurements shall be made with the units in thermal equilibrium
at room temperature.

b. For crystal units designed for operatton under controlled temperature conditions,
measurements shall be made with the units in thermal equilibrium at the

rafarenra tamnarature cnerifiod fecas 2 1)
reference tamnerature cpecified fcee 2.1),
4.5.1.2 peasurements before and after a tesi. #When frequency and equivaient resistance are
measured before and after a test for determining change during the test, both measurements

shall be made with the crystal unit in thermal equilidbrium at the same temperature *1°C, and
the drive lave) cat at the same practical minimuen, Measursd changet in fr-nunnru and nnuivn]onf

ucrv.lcuulr test. HWEV!!’, at minimum crlve leves, 'I\: is not necessary that the uﬂ‘t OPGI'BKE
within the overall tolerances for frequency and equivalent resistance since a change in the
drive level does affect the operating characteristics of the crystal, especially its frequency.
A1l ervstal unfes (lncludinn thase decignad far oneration at antirn(nnanrh\ chall be measured at

series resonance.

4.9.1.3 Measurements after tests. When frequency and equivalent reststance are to be
measured after a test to determine compliance with spectified tolerances, the measurements shall
be made at the specified drive lavel For cryetal unite decigned for aperation under noncontrolled
temperature conditions, measurements shall be made with the units in therma) equilibrium at room
température. For crystal units designed for operation under controiied temperature conditions,
measurements shall be made with the units in thermal equilibrium at the reference temperature.

-
w2
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. When ratcd drivo levol (su 3. l IM 6.5. 0) 1: smlf{od
o & te3L, L shall BS eUJusLEG lm\l“lib“ly before cach test. N6 further -wua“lu shall be
made between measurements during a temperature-run test (except in case of 1ine voltage
fluctuation or a test lasting longer then an hour).

4.9.2 Yisual and mechanical inspection.

4.9.2.1 External. Crystal units shall be examined to verify that the external design,
construction, physical dimensions, merking, and workmanship are in accordance with the applicable
requirements {s2e 3.1, 1.4, 221 and 1.2% and tahla V), .

TEWE I SRS oS | SUS welrp

4.5.2.1.71 Biass parts. A strong iight and 1U-power magniTication shaii be used to examine
the glass parts (see 5.3.4 and 3.15.2).

4,9.2,1.2 94n 2) ‘.n—-a: An applizabls pin alinement ¢23t gage fsse figure ) or 2
shadowgraph she ed to dcurnim pin alinement (see 3.6.5). When bosses appear on the
crystal unit, the gngo nust be reiieved to admit them.

TABLE V. Defect classification for visual and mechanical inspection {extermal).

P

Requirement Requirement . Defect
. paragraph classification

Design and construction:

Dimansional tolerances, including pin-diameter 3.1, 3.4, and Major

and pin-spacing tolerances. . 3.6 thru 3.6.3

(This aiso inciudes defects caused by

excess solder.)

.-?"‘" than specified or approved holder - - - - 3.4.2 Major
Viead pul D

Cracks (see 4.9.2.1.1) - =« o e s e e v e .. 3.6.4 Major
Pin aiinement:

Pins do not freely enter gage or pin alinement

does not conform to dimensions as vimd on '

- ;luﬁ?ﬁﬁu ()w 4.9.2.1.;, - s s - = - 3.6.5 ~ Rajor
erking'

“ncorrect or incomplete data mrked ------ 3.21 Major
incorrect methad. <ize. location, or center

ofnrking--------------o-- Minor
WoTrkmanShip:

Missing, wrong, or defective parts - -« - - - - 3.23 Major
Soldering fluxes and their residues not

remnvad aftar ln]dar(m ........... ,ﬂ_n_ég_—
Loose 3oldcr or otbcr foro'lqn mrctclu in

crystai unit {checked by snaking unit) - - - - Aajor
Burrs and sharp edges not removed from metal

party - - c + - = = - = - - - .- -~ . Rinor
lnpnnm’ -nnnflnn of M‘de.- covar ¢4 haeca . . rﬂaj:(-
Hetalcomdcd---------------- Major
Metal soiled or dented -~ -~ - - - - - - - - - o Minor

4.9.2.2 [Internal. Other than glass-enclosed crystal units shall be disassembled, and the
interifor shall be examined to verify that the intermal duign construcuon and worknnship are

in accardanca with tha annlicahla renuiremante /222 2 9 £ & and 2 32 Tha »1_
PP ieas e Qo I Smenies (5SS 0.- ey aov. 3.6.6, and 3.23;, The Crystal

nsomtor shall be ﬂupected with a wx magnification whi'lc {1luninated with a 300-foot-candle
iight source having a grazing angie of approximateiy Z0 degrees. When internal inspection is

required in group B inspection (table 1Y). and aualification tnspection (table I1). two crystal
unlts fron uch o suple units of tm froqu.ncy nngo for wh'lch quliﬂation 1: soughc null

ha sad Sha dao -l enanlllad (oaa
e )UUJ“"\I ﬁ'l H"' "lbc'l‘-l l"."“blvll Dm‘l 1oy \JwEwE WU" '5’. 'V' ul."‘ulb'v‘w bf,'u'

units, internal inspection may be performed visually without disassembling. Measurement of wall
thickneass is not applicable for glass-enclosed crystal units.

4
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TABLE VI. Defects for visual and mechanical examination (internal). Vv

Requirement Requirement
paragraph
Design and construction: N
Design and construction not as specified - - - - - - - 3.1, 3.5,
Frequency adjustment by abrasion halogen vapor and 3.6
coeting. or -echanically applied load1ng materials - - 3.6.6
Bond strength:
Requirement not met - - - - - - - - - - - - - - ... 3.20
Morkmanship:
Rosin, flux, or other foreign matter present - - - - - 3.3

Husing, wrong. or defective parts
Dawd socoed PN A PS BE o e o et i i o

rersy wrrww. 5“']“]' or Tinysrmar neu

‘Y

1/ A1l internal defects are-major.

4.9.3 Solderability (see 3.7). Each wire-lead terminal shall be subjected to method 208
of MIL-STD-202.

4.9.4 Shock (specified puise] (see 3.8). Crystai units shail be tested in accordance with
method 213 o =5TD- e following details shall apply:

a. Test condit‘lon - € (1006).
b. Measurements are not required in group A inspection.
c. Measurements before and after test.

4.9.5 Vibratipn (see 3.9). Crystal units shall be tested in accordance with MIL-STD-202,
using the method specified isee 3.1). The following details and exceptions shall apply:
a. Test u\d measurements before vibra ion - The fri equency and equivalent resistance
shall be measured as specified in 4.9.1.2 and 4.5.8.

b. Test method as specified - (see 3.1):
Method 201 - 2 hours, or
Method 204 - Test condition A, 3 hours.
¢. Direction of motion - Specimens shall be rigidly mounted on the horizontal
. platfom of a vibration machine so that the applied vibration shall be as follows:
One-third .of the units (to the nearest integra) number) shall have the
direction of vibration parallel to the pin length.
2. The same number of units shall have the direction of vibration perpendicular
to the largest surface.

3. The romainder of the sample umits shall hs

eh
perpendicular to the pin length and para
d. Time of traverse of frequency range - 1 to'2

the direction of vibration

1.t0 u: ‘largut surface.
utes (method 2071). :

S0

e. Tests and measwrements after vibration - The frequeacy iand equivalent resistance
shall be measured as specified in 4.9.1.2 and 4,9.8.

4.9.6
{see 3.1 trystal units shail be tested as specitied 1n 4.5.0. tNE &St SpeCivieq wn
i.§.5.2 may be applied in liev of 4.9.6.1 for the purpose of group A inspection (see 4.8.1.3).
For this latter purpose the test may be performed as part of the low temperature storage
test (see 4.9.8.4)

4.9.6.1 HMethod I. Crystal units shall be tested using the required cr"s:.a’. impedance
meter, modifTed and connected to a X-Y recorder as specified in figure 2. A resistor of the
maximum value specified (see 3.1) shall be inserted in the crystal socke t of the crystal
impedance mater. ‘

a. The CI meter is adjusted to the nominal tal frequency. The screen voltage

i W na: Crysta

control 1s adjusted to provide a reasonable drive level, not exceeding the
specified 1imit, when a resistor of the maximum specified equivaient resistance
of the crystal type under test is inserted into the crystal socket. The screen
voltage output terminals (VG2) on the CI meter are connected to the recorder

X axis and with the recorder pen in the “pen up" position, the X axis amplifier
is adjusted to a sensftivity of 5.0 volts per inch. The appl'lcab]e VGI output
terminals are then connected to the recorder Y axis. The Y axis ampiifier is
adjusted to a sensitivity of 0.5 volt per inch.

s
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b. SW1 1s then closed and the recorder {s adjusted (without changing the sensitivity)
to position the pen in the lower left-hand corner of the chart. The recorder
is then set to the “pen down" condition and SW1 1y opened. The screen voltage
will now increase and move the pen along the X axis as the 1,000 uF capacitor
charges via R3 (15,000 ohms) and a Y ax?s reading will result when the screen
voltage 1s such that pscillation starts. The pen will then move dfagonally
across the chart. ‘ ‘ C .

¢. The recorder is then set to the “pen-up" condition and the resistor removed.
SW1 is now closed while the crystal is inserted into the socket, the recorder

- set to the “pen down" condition and SW1 opened. The pen will again move along
the X axis until a point is reached at which oscillation starts, then the pen
will move diagonally across the chart. Upon completion of pen travel in the
X direction (approximately 15 seconds) SW1 is closed and the crystal unft is
removed from the test socket of the crystal impedance meter.

d. The time constant (15 seconds) of the 1,000 uF capacitor and the series 15,000
ohm resistor is of sufficient duration and )inearity to enable a satisfactory
curve £o be plotted. This sliminatas the need to reset the screen voltage
control for sach crystal in a group. NP

4,9.6.2 . Crystal units shall be tested using the required CI meter, modified
by replacement o ¢ single-turn drive level adjustment potentiometer by m» 10-turn potentiometer
of equal value. The CI meter shall be connected through a suitable RF amplifier to a frequency
counter. The drive level and frequency tuning controls shall be adjusted so that the nominal
frequency of the crystal is properly displayed on the counter when a calibration resistor of
the maximum value specified (see 3.1) 1s inserted in the crysta) socket, but no frequency
reading is obtained when this resistor is replaced by one of 10 percent greater value. If
the crystal untt is then inserted into the CI meter, the counter shill properly display the
crystal frequency. A 50 uAdc meter connected to the “meter jack® of the CI meter may de used
as an indicatar in lieu of the counter. nt I

4.9.7 Capacitance, shunt (when s%iﬂed see 3.1)(see 3.11). Crystal units shall be tested
in accordance with met o - . e capacitance shall be metsured from pin to
pin, with the crystal holder ungrounded, at a frequency which is lower than the fundamental
frequency of the unit, and at which the unit shows no oscillation response.

- 4.9.8 Frequency and equivalent resistance. Crystal units shall be inserted into the applicable
test set (See 3. and measurements shal e taken under the following conditions as applicable.

4.9.8.1 OEgratin? range gnogi'gntrbnodusn 3.12). NMeasurements of frequency and equivalent
resistance of crystal units, desig or operation under noncontrolied temperature conditions,
shall be. performad at the.specific: resonsncs and rated driive levetu{see 3.1 end 4.9.1.4).
The temperature of the crystal wnit shalil be veried sv as to ‘triverse' the entire operating range
from low temperature to high temperature. For the operating temperature range of -55° to 105°C,
the temperature range shall be traversed in 7 minutes minimm unless otherwise specified
(see 3.1). For other operating temperature ranges, the time shall bea proportional. Measurements
of frequency and equivalent resistance shall be recorded continuously or at intervals of not
over 3°C to ascertain that tolerances are not exceeded at any instant. The temperature of
the end points shall be accurate to within :1°C of specified temperatures. The end-point
frequencies shall be within ¢5 percent of the specified overall frequency tolerance when
compared to the equilibrium frequency at these end-point temperatures. For example, {f the
specified frequency tolarance is :0.005 percent (overall 100 parts per milliop (ppm)) then the
end-point tolerance i3 'S ppm. The temperature run 5hall be performed wtmggcplny from the
low tempsrature to the high tempersture using T/C shalyzer, Winslow f\’ﬂttrw‘lcs.,flnc.,.o“bml
TCA-1070, or equal. 'No mamual adjuitments shall be made to the test setup once the rature
run has begun. The unit shall not be disassembled, and indirect means shall be used for determin-
ing the temperature of the resonator. NOTE: This type of temperature run may cause some
distortion of the frequency temperature characteristics.

4.9.8.2 rating range (controlled) and frequency stabil{ see 3,12.2). The units shall
not be disass y & ndirect means s us or determining the temperature of the
resonator. Measurements of frequency and equivalent resistance of a crystal unit, designed for
operation under contrulled temperature conditions, shall be performed at specified resonance
{see 3.1) and rated drive level (see 4.9.8.4) as specified in 4.9.8.2.) or 4.9.8.2.2.

16
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4.9.8.2.1 Method A - continuous. Measurement shall be taken continuously over the operating
temperature range. The rate of temperature change shall not exceed 2°C per minute.

= ebho Y AL Moo oo PPy gy

"0'0.“0. l'cnw VD - 1nc -Mll. FEISUI'-“!"Y-S snali ov llllﬂ UV!T 'Fl'! uptruun erl(ure
range'at intervals no greater tﬁan 2-1/2°C; These measurements shall include the two extremes

as well as the referance temperature, assuring that the resonator has reached thermal equilibrium
before each measurement 11 made .

4.9.8.3 Operable nnge igon}mlledl Esee 3.12.2!. Crystal units designed for operation under
controlled temperature conditions sha subjected to a temperature run over the operable
range (see 3.1). The rate of change of temperature shall not exceed 2.5°C per second. The
units shall be monitored for continuous oscillation. however. measurements of freguency and

equivalent resistance are not required. -

4.9.8.4 Low tempergture storage {see 3.12.3). Crystal units shall be subjected for 2 hours
to.a t rature equal to or lower than, the-Jow end of theoperablie temperature range specified
(sse 3.1), and shall be measured Withithe crystal unit at a temperature no higher than the low
end of the operable temperature range. Unless otherwise specifisd (see 3.1), fundamental mode

crystale shal) be massurad Snr pacietanca st snactfimdidnti’') 2 1 1 at nominal drive 1aval
CTYSILa 1S SNA11 UT WmeasuTal 7or Pes iswante &7 Speliview.: veede0 B BOCWTRGT OYIVR G8vVeL .

Crystal units for which a low drive level test i{s requ'!md (overtom units and fundamental units,
when specified {(see 3.1)) shall be masured at reduud drive Tevel (see 4.9.6).

4.9.9 Unwanted modes.

4.9.9.1 Method | (fundamental un1ts)(see 3.13). The test for unwanted modes shall be
pcr'rorl'leu at room temperature on crystal umts aes1gneu for operatlon under noﬁ(:()r‘\t'roneq
temperature conditfons. For contralled temperature units, the t.e5t SMH be erfnmd with the
“atore. - W

crystal unit in thermal equilibriom at 'the reference tempers
The test shall ibe performed ‘st rated ctrivd"lﬂdl (see 3.1). .y

Deterwine an vuul! or mlxunum uqunulem. resistance \)w 3. 12; Insert & fixed
resistor equal to this value in the test set. Adjust the output frequeacy-

of the test set to a frequency 20 percent lower than the specified frequency,
and then to a freauency 20 percent higher than the specified frequency. The
?aoczn;)band of the test set, or another test set shall be used when necessary
see 6.2).

c. -Record the dial settings of the tuning contrel on the test set obtained in b.

d. Replace the fixed resistor with the crystal unit. The test set should be at

the plus 20 percent fregusncy settine.befora .imserting .the crystal unit. -
e. Slowly vary the tuning control between the dial settings recorded in &,

h-ninn'lnn with tha cattino 20 narcant higher than the c"nerifGM franuancy

------- WY R BV FENTTIIY LV PET GITe TTYITeT M bbb 40 )
l“ﬂ‘ mdmﬂm B Wﬁ.’inﬁ}w 1‘- T!'I‘ix i :‘:;!“ ' :

4.9. 9 2 Method I__(overtone un1ts) Lsee 3. 13 2). Crysul units shall be tested
using the test circult in Tigure 3. The test shall be performéd at rogm ambient temperature

for all crystal) units, A frequency range of approximately 200 kHz above and 200 kH2 below the

p- i - 1 &vy SUUYS =he LV SCIVw

specified frequency shall be swept by the signn generator. Sl shan be set in the open

position for crystal units with operating frequencies below 12 MHz. For crystal units with
operating frequencies above 12 MHz, S1 shall be set in the closed position, the proper inductance

value for. L shall be used, and: t:.i shall be adjusted w0 parallel fedonance the static capacitance
(Cn). as evﬁdmced by an tndicatim of zero or minimm mlitude on the oscilloscope or recorder.
The output oscilloscope or ucvrde-r shpll be observed for umamd nodu

a.
Y
0.

4.9.10.1 HMethod
units shall be test. 1
hour for steps 1 and 3). Wire mounted low frequency crystal units {under 80O kHz) shall have a

high ambient temperature of 100 8‘6 for each temperature cycla, Measurements before and after
the test shall be made in accordantce with 4.9.1.2. ‘ ‘
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NOTE: Rl and R2 shallbea l perccnt film resistor

namm . llnnnhd modes test cireutt.

.9
o
4.9.771.7 Crystal ynits in metal hpiders. ' Crystsl umits in metal ‘holgers shail be tested in
accordance with method 112 of HIL-3 The following details and cxceptlons shall apply:
a. Test condition - c.
b. Procedurs - [I1 for wacnt«l metal holders; and IV for backfilled metal holders.
c. Leakage rate sensitivity - W' atm cmd/s.
4.9.171.2 Crystai units in giass noiders. Crystal units in giass noiders shail be subjected
to three heat cycles, each cycle cons{sting of the following three steps:

a. lncmu t-pontun to 100° :S'C n a ntc not faster then 2°C per minute.

[ 1ANS .CoPF —-d -
Ve wl“ ‘-’l""‘"" I‘- "W 2 W 'Ur JU -Unuw‘-

c. Cool tv room temperature at a rate mot faster than 2°C per sinute. Store for
24 hours, minimum. After this storege period, in a dark room with 't

crvsn] unit r“tinn on a dark nonmatallie surface. hrlna an mrni:uj Tagla

coﬂ (Ecco Mgh-Frequmy Corporation Model 5-4). or mtl. nto mx!uity

'Im t’l. @nd OT U'll C"y!tll llﬂlt OPWSIII !M um"\lli H'll ICS ll Clﬂl

spark intensity shall be adjusted for a discharge of 1/8 to 3/16 inch from

:.M‘uulmmbc tip to a grounded metal object. Maximum exposure time shall
LT ods]

(CAU‘I’ION The Tesla coll power msy be turned off when not in_use; however,
no further spark intensity adjustment shall be made.) When the Tesia coil
probe is brought to within 1/2 inch of the unit. a characteristic blue glow
shall be seen. Fanure of the b'lun 9Iw to appear is an 1nd1c|tion of an
unsatisfactory seal. In no case should & visiblie spark be seen Letween the
Telsa coil and the crystal resonator. The Tesla coil probe should not be
brought into direct contact with the crystal bulb or terminals.

18
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4.9.12 Salt spr orrosion) (see 3.16). Crystal units shall be tested in accordance with
method 101, test condition B, of MIL-STD-202. After this test, the unit shall be visually
examined for cvido.nce of excessive corrosion. and the frequency and equivalent resistance shall

De measured as specified in 4.9.71.3 and 4.9.8.

4.9.13 goisturc resistance (see 3.17). Crystal units shall be tested in accordance with
mathad 106 e following detafls and excentions chall Annlv

< e AR IPTLVL . g ee SALSV~:

8. Mounting - Normal mounting means, except during measurements.

b. Inftial measuremants - Not applicable.

Cc. Subcycle - Step 7B, the vibration subcycle, shall be omitted.

d. Polarization and loading voltage - Not applicable.

- e. Finn measurement - After the drying period fnquency. equivalent resistance.
and insulation resistance shall be measured. Insulation resistance shall be
measured in accordance with method 302 of MIL-STD-202, using a test potential
of 50 to 55 volts. This measurement shall be made from pin to pin and from
each pin to the holder case.

4,8.14 Aging {see 3.18). <Crystal units shall be maintained at the.aging temperature for
a continuous por‘lg'a of 30 days as follows:
Crystal type Aing Jemperature
Noncontrolled +5 ppm 85° :2°C
Controlled 5 ppm 85° £2°C
or

reference temperature

Controlied < 5 ppm reference temperature

The frequency shall be measured twice a week at intervals of not less than 2 days nor more than

A daue Tha d4uadslal macniimamand af Suancama. malY bha dalban Sha and Af Sha Finetr 24 haiine
- D ine l"l‘lﬂ‘ weasSurement o7 |"w“t"\., Ill.ll Ue '’ LanTn .‘ l-": e Ul CIG TI11I36 &% IWUl 2,

and the final measurement at the end of the 30-day test. The difference between the initial
aging measurement temperature and subsequent measurement temperatures shalil not exceed 0.5°C.
A1l crystal units (including those designed for operation at antiresonance) shall be measured
at series resonance whenever crystal impedance meters are used (see 4.1.2). When other test

pecillatore are -np1nv-ﬂ Oh. crystal unit may be operated above the ceries-resonant frequency.

The frequency resettability of the test set system shall be 5 x 10° -7 for those crystal units '

€ LB eL 3y3

which are rated at 5 ppln/mnth (. 0005%) The frequency nuttabﬂﬂ;y for other crystal units

2mal11 ha ce cmandfiad foma 2 1Y ca Taual 2hall ha ar saandfiad (~ & 0 A Tha ecama
i@l UT &3 IPTLIT ITUY 20T J. 1 ). um U' l'! IEVET Sl DE &3 IPTLITIBY IV N.T. 1. e Sanvxc

test set shall be used throughout the test. The crystal unit should remain in the test chamber
throughout the test. if a condition brings the temperature of the units below the aging
temperature for a time interval of more than 1 hour, no measurement 'shall be made until 24
hours after temperature restoration, and the 30-day “test period shall be lengthened by the

lancth of tdma that tha tamnaratiura £2ilad
IShiygen U1 Lime thet the TSmpETaLure 1810,

4.9.714.7 Acceierated aging (see 3.18.1}. Crystai units sha1l be measured for frequency and
resistance at room ambient temperature and then conditioned in an oven at 105° :3°C for 168
hours. The crystal units shall then be removed from the oven and allowed to stabilize at the
same room ambient temnerature (+2°C). The crystal units shall then be measured again for
frequency and resistance (see 4.9.8).

4.9.15 Terminal strength.

4.9.15.1 Terminal H see 3.19.1). Crystal units shall be tested in accordance with
method 211 o - e following details shall apply:

2. Test condition - A.

b. Applied force - 4 pounds for pin terminals, and 2 pounds for wire-lead
terminals, applied to each terminal.

19
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details and ucoptim mn amy.

b.

]
datails shell npp\y.

Test candition « C.
Applied Yoad - 1 pound.

8.
b.

Applicable bending tool to be in accordance with Tigurs 4. (Any convenient
means be used for holding the body or base of the crystal unit.) The

. tool ghall mago tlut segment of the pin-terwinals .beyond the

portion.

Number of bending opcrutions - Two (see 3.19.2).

The bending cycle shall start with a2 15° £2° bend in one direction, followed

by a bend of 30° :2° 1n the opposite direction, and completed by a bend -
15° £2° in the opposite direction, and completed by a bend 15° :2° back to

the starting position.

4.9.16 Bond strength (when specified see 3.“!3& 3.20). The strength of the bond between
each wire, r n, or other support structure @ e quartz resonator shall be tested in shear
for “AT" resonators and in tension for resonators below 800 kHz, by gradually applying a force
along the support member until the specified bond strength is reached (see 3.1). The full
force shall be appifed For not more than | minute. Breakage of the qucrtz resonator, during

this test, shﬂ! ‘not D¢ construed as a bond-sirength failure.

20
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080 1,27 .38 9.7
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B DiA 2 HOLES

NOTES :
1. DOtmensions are in inches.
2, Metric equivalents are given for general information only and are based upon
1.00 inch » 25.4 mn.
3. Unless otherwise specified, tolerances are .02 (.5 mm), £.003 (.08 wm) and ¢.0005 (.013 mm).

FIGURE 4. Tool for terminal bend test.
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5. PACKAGING

5.1 Preservation. Preservation - packaging shall be.level A or C, or as specified (see 6.2).
€11 Lawetd - o = . e

B.1.0.0 gigning. Cl;y:i:ai units snali be cieaned in accordance with ®iL-F-116, process C-i.
5.1.1.2 Orying. Crystal units shall be dried in accordance with MIL-P-116.

5.1.1.3 Preservative application. Preservatives shall not be used.

5.1.1.4 Unit packaging. Crystal units ({ncluding crystal sets, see 3.21) shall be unit packaged
one each or one sef, as applicable, in accordance with MIL-P-116, uthod II1 4nsuring compliance

with the nm‘lirnh le- nnulr-nl'x of that cnawl’lpnflm Tha unit containar for ﬂnttA‘AMQt thall

conform to PPP-8-566 or PPP-B-678.

5.1.1.5 Intermediate Qackaging. Crystal units, packaged as spectified in 5.1.1.4, shall be placed
in intermediate containers conforming to PPP-B-566 or PPP-B-676. Intermediate containers shall be
uniform in ciza, chana. and mnnfi?i.c thall ha of minimum tare and cubw —ind “Yawtiin !!!'-‘!!‘.,".’.25 of
fivc unit paclugcs. not to cucnd 100 unlt pccl:ag-s. ‘No 1numd1.ln mcknging is requ1red when the
wuu qulﬂtlt’ Sl'llppe(! w e Sl ﬁ ie destination is ICSS than IUU Ul'\'lt pacuges. or wnen crysul units
are supplied as crystal sets.

§.1.2 lavel €. Cryvstal units [including those sunnlied as crvstal sett). thall he clean, dry,

and ucmmmr that will afford a&quau pronction ugﬂnst comsion. d-tcriontion and

- Ao =

phyeical camsge W ST IRG ShTpeent Trom Suppiy ‘source o the nru u:cwmg lcuv!v This lawe l may
curlnu ts: tn wntuctor‘c tmrciﬂ pngtice vmen suCh mets the reéquirements qf this levg n

8. 2 hckinu. Packinn lMN bc leve? A, n- or C. Dy !g 1_M.d g;gg __gL

£ 2. ' Y o ... Lda d e b

dasBhoel 1 P l_ P"-“V"' &l]l“l Wll) Silﬂll P.‘.KW lﬂ 'IW Wﬂrﬂ CU““!WD LWYD"J“U
to PPP-B-GiE class weather resistint, style optional, and sSpecial requirements. In 1ieu of the

closure and waterproofing requirement in the appendix of PPP-B-636, closure and waterproofing shall
be accomplished by sealing all seams. corners and manufacturer's 1uint with tape. 2 inches minimum
width, confonning to PPP-T-60, class 1 or PPP-T-76. Banding (ninforcmnt nquinnents) shall be

ann dm anaa sdéh bh Ad. o~ BDDD_B_EK2L Yy A Sama ha s
LAl ‘l“ TN:aveorGar TG WiIbil BITG -valIUIA WOrrrTeTedw llaum w'_‘.ll'!- VI WEpc u."ulug Ulll,a

e we - bl

5.2.2 Level B. The packaged crystel units sheil be packed in fiberboard containers eonfomng
to PPP-8-638. class domestic, style ont*onﬂ. spectial reouiremts Closures shan be in accordance
with the appendix thereto. : 0 :

5 2.3 Level C. The packaged crystal un‘lts shall be packed in sh1pp1ng containers in a manner that
wiii afford adequaie protection against damage during direct shipment from the supply source to the
first recetving sctivity. These packs shall conform to the applicable carrier rules and regulations
and may be the contractor's commercial practice when such meets the requirements of this level.

. 5.2.4 Unitized loads. Unitized loads, commensurate with the level of packing specified in the
coniract or oraer, shaii bDe used whenever totai Qlﬂﬂt'ltlls for Shlwﬂt to one destination equal
40 cubic feet or more. Quantitites less than 40 cubic feet need not be unitized. Unitized loads
shall be uniform in size and quantities to the greatest extent practicgble.

5.2.4.1 Level A, Crystal units. plcked as specified in 8.2. 1 shall be unttized on panets in

PO v _ n) av

CUNTUTMENCE Wi L I'Iu.':lll’lir, lm UW l. "Hirl [ ] VYDI"NI?‘U CIP \swruue 10 &) PDSI!‘ID"!G gver
the load. .

~N
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§.2.4.2 Level B. Crystal units, packed as specified 1n 5.2.2, shall be unitized as specified in
5.2.4.1, except that tha fiberboard caps shall be class domestic.

K2 41° lauval P Couetbal 11
CehiVew LEVSI W wiysva

. units, ckad as specifiad in 5.2.3, shall
caps of the Type, size and kind commonly used for this purpose. These un
to the applicable carrier rules and regulations and may be the contractor
such meets the requirements of this level.

$.3 Marking. In addition to.any marking required by the contract (see 6.1), each unit package,
intermediate and exterior container shall be marked in accordance with MIL-§TD-129.

§.4 General.

5.4.1 Exterior containers. Exierior containers {see 5.2.1, 5.2.2 and 5.2.3) shail be of a
minimm tare and cube consistent with the protection required and shall contain equal quantities of
fdentical stock numbered ftems to the greatest extent practicable.

u:.:.; aPacluging inspection. The inspection of these packaging requirements shall be in accordance
w .1.30 :

8.4.3 Avmy procurements.
, 5.4.3.1 _Level A (maximum militqry protection) wnit and interwmediate packaging. A1l unit and
intarmadiate containers shall pe either weather (or water) resistant or everwrapped with waterproof
barrier materials (see 5.1.1.4 and 5.1.1.5). ' ‘

5.4.3.2 Level A (maximum military protection) and Level B (minimum military protectfon) packing.

v

watltized with pallets and
12ed loads shall conform
commercial practice when

maabad e enandfdad 4o £
P

- -
©w

For level A packing containers shall no n s placed In a close
fitting box conforming to PPP-B-601, oversass type; PPP=B-621, class 2 style 4 or PPP-8-58S, class 3,
style 5 or 3. Closure and strapping shall be in accordaace with

ae 2

- [ 3

e or losu n rapy s| _in_aceo applicable container specification
except that metai strapping shall conform to QQ-5-781, type I finish A. When the gross weight exceeds
200 pounds or the container length and width is 48 x 24 inches or more and the weight exceeds 100
pounds, 3 x 4 inch skids (latd flat) shall be applied in accordance with the requirements of the

container specification. If not descrihed in the contaimsr spacification. the skids shall he anolied
S SeSION: & TS Sweer fTwe v wvrw Tew rrm s POEwII TLHmO IWIT) WG SRNIGS SMmiIl Us SpPpI ICU

in a manner which will adequatply support the item and facilitate the use of material handling equip-
went. For Tevel B ?léi‘lﬁj. fiperboard boxes shaii be weather resistant ‘as specified in ievel A and
the containers shall be banded (see 5.2.1 and S.2.2). ‘

5.4.3.3 Llevel A end B ynitization. For level A and 8 unitizatfon, softwood pallets conforming to
NN-P-71, type IV, size Z shall be used. Westher resistant fiberboard caps shal) also be used for
level B unitization. The loads for both levels shall be bonded o the pallsts hy strapning conforming

to QQ-S-781, type- I, finfeh A or shrink fiIm (see 5.2.4.1 and 5.2.4.2).

$.4.3.4 Commercial packaging. Commercial packaging (including unit and intermediate packaging,
packing and marking] shall be In accordance with MIL-STD-1188 :

6. MNOTES. . ,
6.1 lntc@e‘d gg‘g. Crysta) u::!ts covered by this specification are intended for use in

PN L R Y Yy crppy prysory e BE e mmamdaain and caidmabdar sun.od eonmaned ae.domeads Bt cmanmse @ madamde
MIITLATY JYSTems TOF v F® CONWIO) #NG REVIGALION, JTounu SUPPUTL SRITGmENLS, TTEQRIEACY STENGETas,

and {nner and outer space communication.
6.2 QOrdering data. Procurement documents sheuld specify the following:

a. Title, number,and date of this specification.
b. Title, number, and date of the applicable specification sheet and the complete
type designation (see 1.2.1 and 3.1).
¢. Frequency or frequencies required.
d. If a procurement contract permits the addition,; omission, relaxation, or modification
of any requirement(s) of this specification, the type designation (see 1.2.1)
is not to be used to identify the crystal unit (see 3.21).
e. Any additiona) marking required on crystal unit (see 3.21).
f. Lavels of preservation-packaging and packing required (see 5.1 and 5.2).
g. Spacial marking required (see 5.3),
h. Whether crystal unit sets are to be packaged in a hinged-cover and clasp-style
plastic box, or {n an enameied or lacquered metal or wooden box (see 3.22).
{. 1€ 0.800 inch wire-lead terminals are required (see 3.6.7).
J. Inspection of commercial pac<ing (see 4.8.3).
6.3 Ms_}_e_. When a first article is required, 1t shall be tested and approved
under the appropriate provisions of 7-104.55 of the Armed Services Procurement Regulation. The
first article should be on crystal units not covered by specification sheets. The first
articie should consist of the same sampie units as qualification. The contracting officer should
include specific instructions in all procurement instruments, regarding arrangements for
examinations. test and aporoval of the first article.
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gn_gnﬂcuéjon. \Mth respect to products requiring qualification, awards will be made only
‘A- luuudno

ad Sima 0ab Saw ndne of hide oaualifiad for dnclucion in tha annl{cahle
TOGUTTS Wash e &b b"' vIinG 3% VWi v'o‘ulll, VI WIVey YUBI T Teu S IMD IWIE STE BITe Lo

0 ouul'med Products List whether or not such products have uctunl‘ly been so 1isted by that date. The
attention of the contractors is caiied to these requirements, and manufacturers are urged to arrange
to have the products that they propose to offer to the Federa! Government tested for qualification
{n order that they may be 01191510 to be awarded contracts for the products covered by this specifi-

ratdan Tha astiudty razsponsible for tha hu-‘l“-.‘ Breoducts tdee d4e 1) €  Awny l".rfnnn(rc Racaarch
CaBLITHe e WLLIVIW TEIPOBIIOIT TOU e iVied Vew s nINY [

and Development Command, Adelphi, HD. 1nformation perta1n1ng to Qualificat1on of products may be

obtained from the ﬁefense Eiectronics Suppiy Center (DESC-EQ), Dayton, OH 45444,

6.5 Definitions. The following definitions apply: -

£ R Y1 Cwuetal undis A rwmuetal inds 4o am mes bl ot mmmedadboe af o mabe masaaada
Wewed M JOOE I _Wiilwa N WIJasRi YUIL 13 @I GIITHUIY LKL LUNDIDIL UT 8 Yueari reyvnacur
suitably mounted In a crystal holder

6.5.2 Crystal holder. A crystal holder is the sealed enclosure In which a quartz resonator
is .mounted; 1t Includes a cover, a base or other means of closure and suitably {insulated pins

or terminale n.e{muehm of a haldar do cdonata Sha maimtimn etundiima Emanm bla
w v iIvers \l\l‘. INU w) l,ll‘bﬂ MIIE IRJUIIL Y JLTULLUTE TUT LT

resonator. °

6.5.3 Frequency range. The frequency ranae of a crystal unit type {s the range from
minimum to maximum in which any frequency within this range may be specified.

)6.?.& Sggg'fied 'ggguenc!. The specified frequency is the frequency at which the crystal
unit is gesigned to operate under the conditions specified by the specification sheet.

. ’? .5.5 Equivalent resistance. The equivalent resistance of a crystal unit is defined as
0 Omig
a. For crystal units designed to operate at series resonance equivalent resistance
is dafingd as the cqulvn}:uy chmic resistance of the unit when gperating in the
specified crystal impedance meter adjusted for the rated drive level and tuned
to the specified crystal unit frequency.
b. For crystal units designed to operate at parallel or antiresonance, eguivalent
resistance is defined as the equivalent ohmic resustance of the unit ‘and 2
series capaciter of the specified load value, when uyclu\.uug in the specified
crystal impedance meter adjusted for rated drive level and tuned to the
. specified crystai unit frequency.

6.5.6 Operating temperature range. The operating temperature range of a crystal unit 1s
the ambient temperature range over which the unit will oscillate in accordance with the specified
frequency and equivalent resistance requirements

§.5.7 Opersble temperature range. The operable temperature range of a crystal unit is the
temperature range over which units designed for controlled temperature conditions wiil oscillate.

6.5.8 Reference temperature. The raference temperature it the amhient temnerat

ire at
which certain crystal parameter measurements are made.
a. For controlled temperature units the reference temperature is the midpoint of
the controlied operating temperature range.
b. For noncontrolled temperature units, the reference temnerature selected is normally
room ambient temperature 23° :1°C.

6.5.9 Rated drive level. The rated drive level is the power dissipation level at which
the crystal unit 1s designed to operate.

6.5.10 Production traveler. Documentation accompanying the crystal unit during production.

6.6 Engineering informetion. Copies of engineering reports may be obtained from the Office
of Technicai Services, U.S. Department of Commerce, Washington, D. C. ref P.B. 111586R, and
Defense Documentation Center. Cameron Station. Virginia, ref AD 110448, Information r.1.t1v. to
the frequency resettab111ty  ccuracy of Crysta\ meedance Heters TS- 330/TSM and TS 683/TSM is
provided in USASRDL Report No. 2118 and USAELROL Report No. 2366, respectively. Copies of
Report No. 2118 may be obtained from the sources indicated above as Ref 149415 or Ref AD 2337335,
Copies of Report No. 2366 may be obtained from these sources by referencing its title, "Frequency
Repeatability of Crystal Impedance Meter TS-683/TSM " dated Mav 1063, Genaral information is

also available. such as IEEE 177 and IEC 122.
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Certain provisions of this specification are the

WUJ“b O lllWIuIbllﬂlIl .“IMIUIGIDIU" Iyu_ut. I-v.!?n “cn. ,n g-un %t '.'%.‘lwlj or ‘.:'-
cancellation of this specification is proposed, which will affect or violate the international -

agreement concerned, the preparing activity will take appropriate reconciifation action through
international standardization channels fncludina departmental standardization offices. 4f required.

m l.mtcs Statn. hy lnumlt‘loml ngnmnt NEPR 39, hu agnod tn the use ofut!ges of crysta‘l units

designated by RATO Romanciature, 1.8., RXTI/A, On new equipment design. Thesa RATO types are shown

in supplement 1 to this specification and should be used whenever possible.

£ 8 ELavernmant rafaranca standard test sate. Lovernment reference ctandard tect cet may
obtaimd “From the Cosmunications and Electronics Material Readiness Oo-und (CERCOI) ATTN: DRSEL-PA

- —

FORT Monmouth, AJ 07703.

AH CIMs requiring repair, replacement, calibration, or return upon contract completion will, with
EDCOM nnnnnn\ ha chinnad ta ’M fnllm.rlnn addrece

v.n-v- WYpr VTR W wirrppwe

Transportation Officer
Tobyhanna Army Depot
Tobyhanna, PA 18466

M (m(.'l D—al‘nb = Bana
vig s mI TTvgses T Geys

6.9 Manufacturer’s code. Manufacturer's code is Tisted in pubiication NAVSHIPS 0967-190-4010,
'hnuuggunr's BesTanating Symbols®. A)1 requests for this publication should be directed to the
Commanding officer, Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

6.10 Changes from previous {ssue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

cﬂstodhns . Preparing activity:.

Army - ER ATy - ER

Navy - EC : :

Air Force - 85 Agent:

DLA - ES -z

Review activities: ' LA

Army - Al, 3G, 5M . : {Project 5555-0514) A

MNavy - SH

Air Force - 11, 99 | .

DA - S

.....

User activities:
Army - AR
Mavy - AS, CG MC, OS
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE
10.1 TMs appendix details the procedure to submit samples with related data for qualification
of crystal units covered by this specification.

20. SUBMISSION
20.1 5‘&‘;- Unless otherwise specified, 30 sample units: of esch crystal type, except for

Aroimdma ma wmitbad dm sahla UV ehall ha euhmitéad 1€ 4t {c dacired to mu\'va for
YIUUWPINY PETMILLEU 11l LEUIT Tily IIWIT UG JUUWI VLEU. av v 1o

a limited frequency band within the crystal unit range, 30 sample units shan be reou1red
in that band. Ten of the 30~-unit group shail be at the iower end, 10 near the middie,
and 10 at the upper end of the frequency range over which qualification is sought. A
single frequency crystal unit may be qualified upon .submission of ten samples at the
destred frequency. No failures are per-ﬂ:tcd.

20.2 Certification of material. .Wheh submitting ulv!es for qualification, the manufacturer
shall submit certification in duplicate. that the materials used 1n his components
are in accordance wi th “the appliubh specification requirements.

30. EXTENT OF QUALIFICATION

30.1 Qualification obtained for one type crystal unit shall constitute qualification
of all others of the same group that follow it in the group 1isting in table VII.

‘30.2 If a contractor huaHfies for a limited freguency band within the frequency range of

a crystal unit, corresponding limitation shalii. appiy to the automatic quaiification
of other types. In no case shall the frequency range of the type recefving automatic
qualification extend beyond the frequency range for which qualification has been obtained.

30.3 1t is not necessary to qualify over the frequency range of a unit typc. only that
llwium.fy vange will be required for which the -manufactuver has production capability.

1f, subsequently, & manufacturer wishes to qualify his product over a wider range of
frequencies, he shall then request instructions from the Government qualifying activity.

30.4 If the extension of the frequency range for the crystal type does not exceed 20 percent
nf Pha +atal maman anly tha Fallmiinn Sactsr 2ma manvdmad faw nualdFfimastian
wi .ivg WWJLE T TRITYT ) VIIIJ LT IVIHIVUWITIY LE2L0 @®IT TEWUITEU TUT Yuailiriwauiun

Reduced drive level

Frequency and equivalent resistance
Room temperature (noncontrolied)
Opersting temperature
fFrequency stability
Operabie temperature range
Temperature run
Operating range (noncontrolled)
Operating range (controlled)

Unwanted modes

Seal
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TABLE VII. Grouping for qualification 1/
Group No. Crystal Unit Types 2/ 3§/
‘/ - — - fm- o - e Bomm
= i CR-15B/Uf, CR-16B/U
P | CR-TTA/UY
{24 CR-42A/U
3 CR-45/U1
4 ﬁ-gg,_nw TCR-S0AU
] cn-sssfm CR- 4GB/U CR-25B/U, CR-147/U
\ S5A CR- IM/ULCR 47A/U, CR 26A/U
X CRITTY
{ea CR-68/U _
( T CR-“PIUT. Eﬁ-"ﬁﬂl U, ﬁ-ﬂ?u, Eﬁ-'!wu. CR-D1/U
L\ %A CR-80A/U, CR-106/U, CR-138/U
f » - . - -8-‘- “y ST TA Jy
{ CR-140/U, CR-83/U, CR-6A/U, CR- SA/U, CRBA/U
S BA J, CR-36A/U, CR~-37A U CR-35A/U, CR- -38A/U, CR-131/U0
[] CR- Uy, CR-91/1U. CR-86/11. CR-Q58/11
10 _CR-11{/Ut, CR-134/0
(u CR-112/Ut, CR-134/U, CR-136/U, CR-118/U, CR-129/U, CR-137/U
11A CR-138/U1, CR-100/U
( 12 CR-148/Uf, CR-52A7U
\ 13A CR-85/U
~13 CR-233/U%, CR=T¢A/U, CR=Ti/U, CR-GIA/U, Cr-11T/T, CR-00A/U, CR-12/U,
{ CR-81/U
\13A CR-WUH CR-61/U
(‘14 AL ALA/ W Ty \-n—a-oru
14A CR-113/U
(15 CR-54A/UT
L 1SA \.n-";‘.ul'l} :
r 16 f. -84/U, CR-141/U, CR-56A/U, CR-82/U
\ 16A -su/u , .
(.. CR-115/UT, CR-1U3/U, CR-110A/U, CR-149/U, CR-98/U, CHR-151/0, CR-107/U
17A CR-123/U. CR-122/U .
(18 CR-145/U7F : )
~18A CR-74/U, CR-108/U -
iv CR-100/U CR«150/U
Crystdl units chh must be individually quall.!ied are u follows: CR-Z(/U,
T _%9 4 /vY Aw/zy ree_RY Ay _Eaalvr /v ale

CR=3JA/U, CR=43/U, CR-S1A/ U, CR-53A/U, TR-71/T, CR- IJ/U, CR-84/U,

CR-87/U, CR-88A/U, CR-90/U, CR-84/U, CR-99A/U, CR-100/U, CR-101/U,
CR-102/U, CR-103/U, CR- 1zo/u CR-121/U, CR-126/U, CR-127/U, CR-132/U,

~— /
R-133/U, \.n-zaw U, CR-142/U, CR-144/U, CR-148/U, CR-i50/U

¢

1/ See 30.1 and 30.2.

2/ Qualification of one crystal unit type constitutes qualification of all others of the same group that
follow it in the group uanng

3/ See 203,

3/ The pairs of brackctod groups may be qua.lmed by a smgle set of umples for each pa.u' proﬂded
(‘) mﬁ “-plcn are xul the l,pe u.luu.lu:u Uy a uu.ggcx' \[}, and \6} the umplea are (-CI(W lUl’ m

successfully pass the temperature-run test over the operating range for the controlled types. As

an alternative procedure, when one group of noncontrolled crystal units has been qua.uﬂed, :

scparaie act oi sampies may be submitted for ihe ieading item oi the brackeied conirolied group;
in that event only the temperature-run test need be made.
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INSTRUCTIONS: 1n acnantinaine effert:ta-mike sur standardisation decuments better, the DoD provides this form for use in
wbmitting WWN lpeovements. » All weers of . Wn documents are invited to provide

‘gxestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
" ailed. In block B, be as specific as possible about particular problem areas such as wording which required interpretation, was
«00 rigid, restrictive, loose, ambiguous, or was incompaiibie, and give proposed wording changws which wouid aiievisie ibe
probiema. Eoier in biock 8 any reimarks sot felatad o 2 -—ﬁ-.““‘ parsesph of the documsnt, MUk 7L fMlcd out, ==
scknowledgsment =it be mail mailed ta vou- ‘writhin 20 days to let you know that your eomments were received and are h-ln(
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on -current contracts. Comments submitted on this form do not conatitute or imply authorization
to waive any portion of the referenced documentisj or io amend contractuai requiremenia.
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(Poid elong this line)
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=~ {See Instructions — Reverse Side)
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