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M LI TARY SPECI FI CATI ON
GENERATOR, DI G TAL: 10548613

Thi s sk/ﬁcification is approved for use wthin the U.S. Arny
Ar manent , nitions and Chem cal Conmand, and is available for use
by all Departnents and Agencies of the Departnent of Defense.

1. SCOPE

1.1 ~ This specification covers a digital generator,
hereinafter called a 7.5--MHz clock generator, used in Range

Con'guter CP888/ VPS-2, part of Radar Set AN VPS-2 and in Subassenbly
MX- 8048/ TPM 22, part of Radar Test Set AN TPM 22.
2. APPLI CABLE DOCUMENTS

2.1 Governnment docunents.

21.1Specifications, standards. and handbooks. The follow ng
speci fications, standards, and handbooks Torm aUpart of this
specification to the extent specified herein. nl ess otherw se
specified, the issues of these docunents shall be those l[isted in
the issue of the Departnent of Defense |ndex of Specifications and

Standards (DODI'SS) and suppl ement thereto, cited in the
solicitation.

SPECI FI CATI ONS

M LI TARY
M L-F-13926 - Fire Control. Materiel, Mnufacture
and |nspection, General Specification
for

Beneficial coments (recommendations, addi tions, deletions) and any pertinent data
whi ch may be of use inlngrovi an thi s docunent, should be addressed t00f8089g888der
U.S. Arny ARDEC, ATTN: MCAR- BAC- S, Picatinny Arsenal, New JerseY
by using the self-addressed Standardi zation Document | nprovenent Proposal

e | (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC
DISTRIBUTION STATEMENT A, Approved for public release; cistribution is uniimited.
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M L-1-45607 | nspection Equi prent, Acquisition,

Mai nt enance and Di sposition of
STANDARDS
M LI TARY

M L- STD- 109 EJa! ity Assurance Terns and Definitions

M L- STD- 810 nvi ronmental Test Methods and Engi neering
CQui del i nes _ _

M L- STD- 2000 Standard Requirenments for Sol dering

Electrical and Electronic Assenblies

(Unless otherwi se indicated, copies of federal and mlitary
specifications, standards, and handbooks are available fromthe

MIlitary Specifications and Standards, Bldg. 4D, 700 Robbins
Avenue, ~ Phi | adel phia, PA 19111-5094. )

2.1.2 Qther Governnent documents, drawings,and publications.
The foll owm ng other Government docunments, draw ngs, and
publications form adoart of this specification to the extent
specified herein. nl ess ot herwi se specified, the issues shall be
those in effect on the date of the solicitation.

DRAW NGS (see 6.4

U.S. ARW ARVAMENT RESEARCH, DEVELOPMENT AND ENG NEERI NG .
CENTER ( ARDEC)
10548613 - 7.5-WHz O ock Generator

PACKAGING DATA SHEET
PS10548613 - Packaging of 7.5-MHz O ock Generator

(Copi es of draw ngs, publications, and other Government documents
required by contractors in connection with specific acquisition
functions should be obtained fromthe contracting activity or as
directed by the contracting activity. )

2.2 Oder of precedence. In the event of contflict between the
text of this specification and the references cited herein (except
for associated detail specifications, specification sheets or M
standards) , the text of this specification shall take precedence.
Nothing in this specification, however, shall supersede applicable
| aws and regul ati ons unless a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 Materials. Materials shall be in accordance with the
applicable drawings and specifications. .
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3.2 Components and assenblies, The conponents and assenblies
shall conmply with all requirements specified on Draw ng 10548613,
all associated drawi ngs, and with all requv%enents spec [|ed b
%pglkggble speci fications and standards. ere applrcable, the

cl ock generator shall neet the requirenents of ML-F-13926
as follows:

a. Dinmensions and tol erances o

b. Inorganic protective surface finishings
c. Part identification and marking

d.  Worknmanship

3.3 Environnental service conditions.

3.3.1 Vibration. The 7.5-Miz clock generator shall not suffer

damage and shall neet the requirenents of 3.? ?nd 3.5 ?ft T
exposure to sinusoidal vibrations, in each of three mutually

per pendi cul ar axes, as foll ows:

Frequency Range Anplitude

10 to 15 hertz 0.06 inches double anplitude
15 to 25 hertz 0041 nches doubl e anplitude
25 to 55 hertz 0.02 inches double anplitude

The frequenc¥_of vi bration shall be swept |ogarithintally.
The cycling tine shall be 120 m nutes per axis.

The sweep rate shall be 3.75 mnutes + 10% per decade.

The 10-55-10 hertz sweep tinme is 3 mnutes 45 seconds + 10%

3.3.2 Shock . The 7.5-MHz clock generator shall not suffer
damage and shalT neet the requirenents of 3.4 and 3.5 after

exposure to a total of 18 inpul se shocks consisthﬁgfof.three shock
i npul ses of 15 + 10%g's, 11 + 10% nilliseconds, -Sine wave
applied in each direction of 3 mutually perpendicul ar axes.

3.3.3 Al titude.
3.3.3.1 perating. The 7.5-MHz clock generator shall neet the

requirements of 3.4 and 3.5 during and after exposure to barometric
rfssure encountered at 10,000 feet above sea level (20.6 Inches of
g) .

3.3.3.2 Non-operating. The 7.5-MHz cl ock generator shall rmneet
the requirenents of 3.4 and 3.5 after exposure for not less than 10

mnutes to baronetric pressure encountered at 40,000 feet above sea
level (5.5 inches of Hg).

334 Tenper at ure.

3.3-.4.1 Qperating. The 7.5-Miz clock generator shall neet the

requi rements of 3.4 and 3.5 when _stabilized thermally at any
tenperature between -40 degrees F and +155 degrees F

3.
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3.3.4.2 Non-operating (storage) . The 7.5-MHz cl ock generator

shal | not suffer permanent danmage when subjected to the constant
tenperature extremes of -60 degrees F for "a period of 24 hours and

+160 degrees F for a period of 4 hours (after tenperature

stabilization) and shall neet the requirements of 3.4 and 3.5 when
returned to room anbient.

3.3.5 Humidity (non-operating ) . The 7.5-MHz cl ock generator

shall nmeet the requirenents of 3.4 and 3.5 after exposure to an

atnosphere with a relative humdity in excess of 95 percent for a
period of 10 days.

3.4 Electrical. Each conductor shall be electrically

continuous as specified On the schematic diagramof the 7 .5 MHz
clock generator.

3.5 Performance. \Wen supplied with the inputs specified in

Table |, the 7.5-ME clock generator shall yield the output
specified in Table I.

TABLE 1. lnput and output characteristics
REQUI REMENT CHARACTERI STI C TERMINALE
I nput voltage +5.0 + 0.5 Wdc Co(+), E7 (RET)
| nput si gnal zf%gqﬁeﬁ%§768@§ geﬁﬁito-peak; J1

Qut put  si gnal Square wave, anplitude 2.0 - E8, E7 (RET)
.5 Vdc; frequency exactly
one eighth of frequency
of input signal; into |oad
not less than 100 ohns.

3.6 First article. Wen specified in the contract or purchase
order, a sanple shall be subjected to first article |nﬁp§ct|on In
accordance with the technical provisions herein (see 4.9)

3,7 Workmanship. The workmanship requirenents of ML- 19926
shal | apply, except for soldering.

3.8 Soldering. Al soldering shall be in accordance with t-he
general requirenents of ML-sTD-2000 in addition to detai
requirement (task)F of paragraph 1.2 of M L-STD 2000.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unl ess otherw se specified
in the contract or purchase order, (Ne€ contractor is responsible

for the performance of all inspection requirenments as specified
her ei n. Except as otherw se specified in the contract or purchase

order, the contractor may use his own or any other facilities
4.
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suitable for the performance of the inspection requirenents
specified herein, unless disapproved by the Governnent. The
CGovernnent reserves the right to performany of the inspections Set
forth in the specification where such inspections are deened
necessary to assure supplies and services conformto prescribed
requi rements. Reference shall be made to ML-stD-109 to define
qual ity assurance terns used herein.

4.1.1 Responsibility for conpliance. Al items nmust neet al
requirements of sections 3 and 5 and all applicable drawings. The
i nspections set forth in this specification shall become a part of
the contractor’s overall inspection systemor quality program  The
absence of anK I nspection requirenents in the specification shal
not relieve the contractor of the responsibility of assuring that
all products or supplies submtted to the Governnent for acceptance
conply with all requirenents of the contract. Sampling in quality
conformance does not authorize subm ssion of known defective
material, either indicated or actual, nor does it commt the
Government to acceptance of defective naterial

4.1.2 Ceneral provisions. The conponent and subassenbly
i nspection requirenents of ML-F-13926 forma part of the quality
assurance provisions of this specification.

4.2 Cassification of inspections. The inspection
requi rements specified herein are classified as foll ows:

a. First article inspection (see 4.3).
b. Cpal!tY conformance inspection (see 4.4).
c. Special sanmpling inspection (see 4.5).

4.2.1 |nspection conditions. Unl ess otherwi se specified. all
exani nations and tests shall be conducted at the follow ng standard
anmbi ent condi tions:

a. Tenperature +50 deg to +90 deg F.
b. Relative humdity 90% RH Max.
c* Pressure 28 to 32 inches of Hg.

4.3 First article inspection.

4.3.1 First article submssion. The requirenment for first
article and the responsibility (Governnent or contractor) for the
first article testing shall be as specified in the contract and the
applicable drawing. The sanple for the first article tests shal
consist of three 7.5-MHz clock generators manufactured in the sane
manner, using the same materials, equkpnent, processes, and
procedure as in regular production. | parts and material s,
|ncludin? packagi ng and packing, shall be obtained fromthe sane
source of supply as used in regular production.

4.3.1.1 Government testing. Wen the Governnment is
responsi ble for conducting first article tests. the contractor,

5.
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prior to submttin% the sanple to the Governnent, shall inspect the .
sanple to ensure that it conforns to all the requirenents of the

contract and the applicable drawings. The contractor shall submt
a record of this inspection with the sample including certified

test report (CTR) or certificate of conformance (COC) for the
material s.

4.3.1.2 Contractor testing. ~\Wen the Contractor is
responsi bl e for conducting first article tests, the sanple shall be
I nspect ed bP/ the contractor for all the requirenments of-the
contract, all of the examnations and tests specified in Table Il
(Functional Tests) and Table IIl (Special Sanpling) herein and to
all requirements of the applicable drawings. The 'sanple and a
record of this inspection, including CTR COC, shall be submtted
for the CGovernment approval. The Governnent reserves the right to
Wi tness the Contractor’s inspection.

~4.3.2 Rejection. If any assenbly, conponent or test specinen
fails to comply wth any of the appljcable requirenents, the first
article sanple shall be'rejected. The Governnment reserves the

right to termnate its. inspection upon any failure of an){ assenbly,
cofponent or test specinen to corrpIP/ W th” any of the stated

requirements.

4.4 Quality conformance inspection.

4.4.1 Inspection lot formation. The term*®“inspection lot” is .
defined as a honpgeneous collection of units of product from which
a representative Ssanple is drawn or which is inspected 100 percent
to determne conformance with applicable requirements. Units of
Product sel ected for inspection shall represent only the inspection

ot fromwhich they are drawn and shall not be construed to
represent any prior or subsequent quantities presented for

I nspecti on. Honogenei ty shall be considered to exist provided the
i nspection | ot has been produced by one manufacturer, In one
unchanged process, using the same materials and nmethods, in
accordance with the same draw ngs, sane draw ng revjsions, sapne
specifications and sane specification revisions. Al naterial
submtted for inspection in accordance with this specification
shal |l conply with the honpgeneity criteria specified herein,
regardl ess of the type of Inspection procedure which is being
applied to determne conformance wth requirenents.

4.4.2 Examnations and tests.

4.4.2.1 Conponents, assenblies and subassenblies. Al
components, assenblies and subassenblies shall be inspected in
accordance with the inspection provisions contained in this

sgeci fication and the Quality Assurance Provisions ?QAP) listed in
the Technical Data Package (TDP). In the absence o P's, the

appl i cabl e qual ity assurance provisions of ML-F-13926 shall apply. .
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4.4. 2.2 Final acceptance inspection. Subsequent to first
article approval, examnation and tests related to Section 3 herein
shal | be perfornmed in accordance with the sanpling plans specified
in 4.4.2.3 herein. Examnation and test for packaging and marking
shal | be in accordance with Section 5 herein. The tabulated
classification of defects in 4.4.2.3 shall constitute the m ni num
i nspection to be performed by the supplier after first article
approval and prior to Governient acceptance or rejection by item or

| ot .
4.4.2.3 Functional tests. The tests in Table Il shall be
performed on a 100% basi s.
TABLE |1. Functional tests
(100% I nspection)
CHARACTERI STI C REQUI RENVENT TEST PROCEDURE
Critical: None N A
Maj or:
101. El ectri cal 3.4 4.7.2
102. Per f or mance 3.5 4.7.3
M nor: None N A

4.5 Special sanpling. One 7.5-MHz clock generator out of
the first 50 produced and one out of each 100 produced thereafter
shal | be selected at random The sanple shall have net the _
requirements and tests of Table Il and shall then neet the tests in
Tabl e 111. Unless otherwi se specified in the contract the itens
shall be returned to the | ot upon successful conpletion of testing.

TABLE 111. Special sanpling

CHARACTERI STI C REQUI RENVENT TEST PROCEDURE
Critical: None N A

Maj or:

103. Vi bration 303.1 4.7.101

104. Shock 3.3.2 4.7.1.2

105. Al titude 3.3.3 4,7.1.3

106. Tenperature 3.3.4 4.7.1.4

107. Hum dity 3.3.5 4.7.1.5

M nor: None N A

4.5.1 Failure of sanple. Should any one item of a special
sanpling fail To meet any Of tne specified test requirenents,

acceptance of the product shall be suspended by the CGovernnent
1.
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until necessary corrections to all production since the |ast test

as well as to current production has been acconplished in
accordance with the provisions of the contract.

4.6 | nspection equipnent.

4.6.1 Governnent-furnished inspection equipment. \Where the
contract provides for Government-furnished test equipnment, supply

and mai ntenance of test equkfnent shall be in accordance with the
applicable requirenents of L- I -45607.

4.6.2 Contractor-furnished |Inspection equi pnent.

4.6.2.1 Government desiqgn. Unless otherw se specified in the
contract, all 1 nspection equipnent identified by draw ng nunber in
specifications or Qwsformng a part of the contract shall be, .
suppl i ed by the contractor in accordance Wth the design specified.
The contractor may, however, propose alternatives to Governnent
designs for approval in accordance with 6.3.

4.6.2.2 Contractor design. The contractor shall design and
supply jnspection equi pnent _conpatible with the “Methods of
I nspection” specified in 4.7 of this specification and with the
conponent inspection procedures specified in “Exam nation” and
“Test Facilities” requirements of ML-F-13926 whenever Gover nment
designs are not specified (see 4.6.2.1). Since tolerance of test
equi pment is nornally considered to be within 10 percent of the
product tolerance for which it is intended, this inherent error in
the test equi pment design nust be congi dered as part of the
prescribed product tolerance limt. Thus, concept, construction
materials, dinensions, and tolerances used in the design of test
equi pment shall be so selected and controlled asto ensure that the
test equipment will reliably indicate acceptability of a product
whi ch does not exceed 90 percent of the prescribed tolerance |imt
and permit positive rejection when nonconforming.  Construction
shall be such as to facilitate routine calibration of test
equi pnent . Contractor inspection equi pnent designs shall be
submtted for approval in accordance wth 6. 3.

4.6.2.3 Test equi pnent. I n conjunction with 4.6.2.1 and
4.6.2.2, the test equipnent listed in Table IV shall be used in the

performance of the applicable test nethods and procedures as
specified in 4.7.
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TABLE 1| V. Test equipnment |ist
| TEM NUVBER DESCRI PTI ON

1. Oscillator Capabl e of being set to and delivering

60 + 5 MHz variable output Oto 3 Vrns
into 50 ohns.

2,0sci |l | oscope Dual channel. Vertical passband dc to
’ 85 wmHz. Rise time of scope plus neasuring
probe 27 ns or less. Sweep period 100 ns

er cmor less. Input resistance greater
han 1 negohm | nput capacitance | ess
than 25 pi?.
3. Power supply +5.0 + 0.6 vdc, current capacity 0.3 A

ripple voltage not greater than 10 nV rns.

Not e: Wre, cable, adapters, 100-ohm resistor, 50-ohm term nation
per Figure 1.

4.7 Methods of inspection.

4.7.1 Environnental. Environmental tests shall be conducted

.i n accordance with the test conditions, 9general test performance
gui dance, and individual test nethods of ML-STD 810 excegt as . .
specified herein. Test facilities, chanbers and apparatus used in

conductin? the tests contained in this specification shall be
capabl e of neeting the conditions required.

4.7.1.1 Vibration. The test shall be perforned as specified
in Method 5143, Category 8, Procedure I, of ML-STD-810 as
nmodi fied by 3.3.1 herein. In Step 1 of Procedure | only steps 4
through 8 of paragraph 11-2.1 apply. The 7.5-Miz clock” generator
shall be attached to the vibration generator directly or wth a
fixture, and securely held by its normal neans of attachnent.
After vibration, the 7.5-MHz" clock generator shall be tested as
specified in 4.7.2 and 4. 7.3 herein to deternm ne conpliance with
303. 1.

4.7.1.2 Shock. This test shall be perforned as specified in
Procedure |, Section Il of Method 516.3 of ML-STD 810 except that:

a. The post test functional check (Step 5 of Procedure 1)
need not be conducted until conpletion of all shock inpul ses.

h. The shock pul ses shall be 15 g’s + 10% anplitude and 11
ns + 10% duration

c. The maxinumg shall occur at 5.5 mlliseconds + 10%

d. The shock neasuring system shall have a flat frequency
response within + 10%from 20 to 2,000 hertz.

9.
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After the aﬁplication of all the shock inpulses, the 7.5-Miz clock
8enerator shall be tested as specified in 4.7.2 and 4.7.3 to

etermne conpliance with 3.3

4.7.1.3 Atitude (operating _and non-operating) Thi s test
shal| be perforned as specified in Procedures Il and 111, Method
500.2 of M L-STD 810 he operational checkout shall be as
specified in 4.7.2 and 4.7.3 for conpliance with 3.3.3.

4.7.1.4 Tenperature.

4.7.1.4.1 Hi gh (operating and non-operating). This test shall
be perfornmed as specified in Procedures | and |l, Method 501.2 of
ML-STD-810 with constant tenperature extremes as specified in
3.3.4. The operational checkout shall be as specified in 4.7.2 and
4.7.3 for conpliance with 3.3.4.

4.7.1.4.2 LOW (operating and non-operating) . This test shall
be perforned as specified in Procedures | and Il, Method 502.2 of
M L-STD-810 with constant tenperature extrenes as specifies in
3.3.4. The operational checkout shall be as specified in 4.7.2 and
4.7.3 for conpliance with 3.3.4.

4.7.1.5 Humdity (non-operating) This test shall be
erformed in accordance with Procedure 111, Method 507.2 of

L-sTD-810 except that in Step 7, checkout shall be perforned at

the conclusion of the test only, with the item at standard anbi ent

conditions. The operational checkout shall be as specified in
4.7.2 and 4.7.3 for conpliance with 3.3.5.

4.7.2 Electrical. Continuity shall be inspected by standard

rrezjlr]su%igg equi pnent (sve) and visual exam nation for conpliance
wth. 3.4

4.7.3 Performance. The selected 7.5-Miz cl ock generator shall
be tested as folTows: Adjust power supply (Table IV, item3) for
+5.0 + 0.1 volts direct current (Vdc) and connect to 7.5-MHz cl ock
generator as shown in Figure 1. Connect oscillator (Table IV, item

10.
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. Test setup for 7.5-MHz clock generator.

11.
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1) via “T" connector to oscilloscope (Table IV, item 2). Connect
50- ohm ternination to remaining port of “T" connector. Adjust
oscillator to deliver 2.0 + 0.1 volts (v) peak-to-peak, at 60 + 0.5
megahertz (miz), into 50 0hmload. Renpbve 50-ohmterm nation and
connect equi pnent as shown in Figure 1. _Sync oscilloscope to
output of 7.5-MHz clock generator. Verify that frequency of square
wave output on channel BiIs exactly one eighth of input frequency
on channel A Verify that anplitude of output squarewave isS as
specified In Table I. Vary dc input voltage from+4.5 + 0.1 Vdc to
+5.5 + 0.1 Vdc and observe that output of 7.5-Miz clock ener%;or
does not change. Reset dc input voltage to +5.0 + 0.1 Vdc. ary
oscillator output voltage from1.75 + 0.05 V peak-to-peak to 2.50

+ O 05 V peak-to-peak and observe that output of 7.5-Miz clock
generator does not change. Restore oscillator output voltage to 2.0
+ 0.1 V peak-to-peak. Vary oscillator output approximately + 5 Miz
from60 M&z and verify that output frequency renains exactly one
eighth of input frequency.

4.8 Soldering. Soldering processes shall be inspected by

certified inspectors to the requirements and acceptance criteria <<
M L- STD- 2000 as specified in paragraph 3.7.

5. PACKAG NG

5.1 Ceneral. Preservation, packing, and marking shall be in
accordance W th Packaging Data Sheet PS10548613. The level of

protection shall be as specified in the procurenent docunent.
6. NOTES

(This section contains information of a general o explicilte
nature that may be helpful, but is not mandatory. )

6.1 Intended use. The 7.5-Miz clock generator is used in
Range Conputer CP-888/VPS-2, part of Radar_Set AN VPS-2, and in
Subassenbly MX-8048/ TPM 22, part of Radar Test Set AN TPM 22. The
7.5-MHz clock generator is used to count down from 60 MHz, the
intermedi ate frequency (i-f) of the radar. Its output is then
counted down further to derive the pulse repetition frequency (PRF)
of the radar.

6.2 Acquisition requirements. Procurenment docunents shall
specify the follow ng

6.2.1 Procurenent requirenents.

Title, nunber and date of this specification.

Appl i cabl e stock nunber.

First Article Sanple requirenents. o ,

c. Packaging requirenments, if other than specified In
Section 5. _ _ _

e. serialization requirements, |f applicable.

oo
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f. Certificate of conformance for each lot or shipment of

product .
6.3 Subn ssi ' ' i pment designs for
roval. Submit two copies of designs as required to: mranaer,
U g Ar ATTN :  AVBMC- QAF- | ?D), Pi catinny Arsenal, NJ

LS. Al

07806- 56%0. This address will be specified on the Contract Data
Requirenents List, DD Form 1423 in the contract. Unless otherw se
specified, data itemD -R- 1714 will apply.

6.4 Drawings. Drawings listed in Section 2 of this
speci ficatron under the heading U S. Arny Arnmanent Research,

Devel opnent and Engi neering Center (ARDEC), rrraLXJ al so include

drawi ngs prepared by, and rdentified as, U S. Ar manent ,
Research and Devel opnment Command ( ARRADCOM), Fran for_[d Arsen?l.
Rock Island Arsenal or Picatinny Arsenal .draw ngs. echnical data
XIQDIE%I nal Iy prepared by these activities 1S now<under cognizance of

6.5 Supject term (key word) listing.

Di gital generator
Fire Control System
7.5-MHz cl ock generator
Radar Set AN vPs-2
. Radar Test Set AN TPM 22
Range Con'Futer CP- 888/ VPS- 2
\S/xggssenb y Test Set MX-8048\ TPM 22

6.6 Chanages from previous issue. Asterisks (or vertical

lines) are not used in this revision to identify changes with
respect to the previous issue due to the extensivenesS of the

changes.
Custodian: Preparing activity:
Army-AR Army-AR

(Project 1285-A699)

13.
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