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5,9”197a

●✍✍““-” 1. SCOPE

1.1 Sco e. This standard covers quar+z crystal units and crystal holders (enclosures] designated
+as stan ard for use in new design of military equipment. Requirements for crystal units and

crystal holders (enclosures] listed in this standard are covered in MIL-C-3098 and MIL-H-1OO56,
respectively. See 6.2 for International Standardization Agreements.

1.2 Application. This standard is designed to serve the following purposes:

.a. To provide the equipment designer with a list of crystal units and crystal holders
..( enclosures) considered by the military departments to be standard for military applications.

b. To control and minimize the variety of crystal-unit types used in military equipment
in order to facilitate effective logistic support of equipment in the field, and to maximize
economic support of production of the crystal units listed in this standard.

2. REFERENCE DOCUMENTS

2.1 Issues of documents. The following documents of the issue in effect on date of invitation
for bids or request for proposal, form a part of, this standard to the extent specified herein.

SPECIFICATIONS

MiL ITARY

MIL-C-3098 - Crystal Units, Quartz, General Specification for.
MIL-H-1OO56 - Holders (Enclosures), Crystal, General Specification for.

(Copies of specifications, standards, drawings, and publications required by contractors in
connection .with $Pecific procurement functionsshould be obtained fmm the procuring activity
or as directed by the contracting of ficer. )

3. DEFINITIONS

3.1 The terms, abbreviations, and symbols used in this standard are as defined in MIL-C-3098.

4. GENERAL REQUIREMENTS

4.1 Not applicable.

5. OETAILEO REQUIREMENTS

5.1 Classification of listed crystal-unit types

5.1.1 Standard crystal units. The crystal units listed in table 1 are designated as standard for
use in new design of military equipment.

5.1.2 C?ystal-unit type listing. Crystal units, arvanged by type, are listed in table 11. (Table
11 also indicated NATO Preferred or Guidance types. )

1
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5.1.3 Application and use of crystal units. The specified maximum and minimum parameters of
the crystal units are Ilmiting factors beyond which the reliability of the crystal “nit will be
impaired from the viewpoint of life and satisfactory performance. The equipment designer has the
responsibility, of .3S.certaini”g that the crystal unjt will be Operated under condjti On~ that are
within the limlts specified for the particular unit type required.

5.1.4 Conflict of vequirwneits .”’ In the event of conflict between technical requirements described
in this .standard and the applicable specification, the latter shall govern. However, any conflict,
real or. assumed, does not relieve the contractor of the responsibility to comply with 5.2 and 5.3

.,

5.2 Crystal units not listed in this standard.

5.2.1 Procurement specification requirements (to be required upon approval of the Govirmnent for
the useof a crystal unit not listed i“ this standard or covered by a specification sheet under
MI L-C=30981. Copies of the complete procurement (engineering) specification, and all changes or
revis ions,. shall be forwarded to the procuring activity. All specifications, revisions, ‘and
associated data shall clearly indicate the use of the special crystal type by contract number,
equipment nomenclature, number of the special units used per eq”jpme”t, the number of eq”ipwmts
to be delivered under the contract or order, and the identification of the approval letter of the
Crystal .’unit. This requirement shall “ot be waived.

5.3 Requirements for nonexistent crystal units. Should an equipment development have need for
crystal units that cannot be satisfied by any known existing specification, the Government shall
be so informed.

5..4 Standard cRystal holders: (enclosures). The following crystal holders (enclosures) are
standard for use in the design, of new quartZ crYstal Unit5:

Holder (enclosure) type

He-6/u+ .
HC-13 /U* .
He-18 /u? .
HC-25 /U* .
HC-26 /U* .
HC-27 /U* .
He-28/u .
HC-29W
HC-30/ U**
HC-32/U
HC-33/U .
HC-34/U
HC-35 /U**;
HC-36/U :
HC-37 /U** .
HC-38/U .
HC-39/U
HC-401 U**
HC-41/U .
HC-42/U .
HC-43/U .
HC-44/U .
HC-45/U .
He-46/u .
HC-47/U

. . . .

. . . .

. . . .

. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .

Holder (enclosure) specification ~1

MIL-H-10056/2
MIL-H-10056/4
MIL-H-10056/9
MIL-H-10056 /11
MIL-H-10056/13
MIL-H-10056/14
MIL-H-1 0056/15
MIL-H-10056 /16
MIL-H-10056/12
MIL-H-10056/18
MIL-H-10056 /20
MIL-H-10056 /22
MIL-H-1 0056/21
MIL-H-10056 /23
MIL-H-10056/24
MIL-H-10056 /25
MIL-H-10056 /26
MIL-H-10056 /27
MIL-H-10056 /28
MIL-H-10056/29
MIL-H-10056 /30
MIL-H-10056 /31
MIL-H-10056 /32
M[L-H-10056 /33
MIL-H-10056 /34

~t Holder (enC\OSu7e) specifications show standard holder

*NATO Preferred Item.
..NATO Guidance Item.

(enclosure) design.

,.,

I

Downloaded from http://www.everyspec.com



t411.-STD-683F

5 I* 1?79

I I
Frequency Crystal-. I Mode of

~we unit typa oscillatf on

TABLE L Standardcrys~ units(listedinorderoflowfirnitoffrequencyrange).

*
--=---l

—

5=E
16~oloomz CR-38A/U Fundamental

CR-50A/U Fundamental
90tO250k3izCR-37 u Fm~men~l

CR-42A/U Fundamental
190to500kRz CR-47A/U Fundamen@d

CR-25 B/U Fundamental
200 to 555 kfiz CR-26A,W Fundamental

CR-63 B/U Fundamental
455 Idiz CR-45/U F.”damental

CR- 18A/U Fundamental

CR-19A/U Fundamental

CR-27A/U Fundamental

CR-23A/’U Fundamental

0.8 to 20 m“z CR-35A/U Fundarm?ntaf

lcR-62/”I Fundamental

CR-85/U Fundamental

cR-157/u Fundamental

2 to 10 MHz
cR-120/u Fundamental
cu-121/u .~ndamental

2.2 to 20 MHz CR-78A/U Fundani;ntil

2.9 to 20 m. gy~j: ;:~~:
)

10t061 MHZ lCR-WU l’Ihird overtone

1 ,

[6 ka61 MHz \CR-76A/Ul~irdmertone
I

CR-61/U Third o.ertom

*

17 tO 61 hQIz CR-73/U Third overtone
CR-84/U Third overtone

CR-55A/U Third overtone
CR-6’7A/U Third overtone

[7 to 62 MHZ
CR-77/U Third overtom

17 to 65 MHZ. cf+.gI/” ~ird ~erto”e

*

120 -40 to +70 HC- 13/U ..18
120 -40 to +70 HC-13 u 28
200 -40 to +70 HC-13/U 17
30 2 +7o to +80 HC-13 U 21
20 3 +70 to +80 He-6/u 26

100 -4o to+ 85 HC-6/U 7
20 3~ +70 to +80 iic-6/’u 6

100 4 -40 to +70 HC-6 u 41
200 -40 to +70 H -6
50 -55 to +105 Rc-6/u 3

,., .. .
50 -55 to + 105 He-6/u 4

20 ~ l+70to+80 lHC-6/U ] 9

20 ~ +7o to +80 HC-6/U l“’””10*
20 y +8o to +90 He-6/u 15
**

20 ~1 +60 to +90 He-6/u 16
**

1:?/ l+70t.+80 lHc-.6/u I ,,40

20

I

-40 to +90

30
-55 to -40 He-6/u 56
+90 to + 105

50 -55 to +105 HC-33/U 137

5
85 *5

HC-27/U 97
5 HC-27/U 98

50 -55 to + 105 HC-25 /11 62
50 -55 to +105 HC - 18/u 42
50 -55 to + 105 HC-25/U 63
20 -40 to +90

10 ~/ +7o to +8o HC-6/U 43
,

30 -55 to+ 105 HC-7.9/U 54
20 ~ +80 to +90 HC-25/U 61

.
50 -55 to + 105 Hc-16/u 33
25 -55 to + 105 HC- 16/u 45
20 -40 to +90

30
-55 to -40 HC-25/U 55
+90 to + 105

50 -55 to + 105 HC-25/U 58

Load
capacitance

pF ~/

20.0 ,0.5
.

20.0 *o. 5

20.0 +0.5
.
.

20.0 *o. 5
-
32.0 .0.5

.

32.0 +0. 5

.

.

32.0 +0.5

32.0 +0.2

.

.

100 *o. 5
50,0 ●0.5

30.0 *0. 5
.

30.0 *o. 5

$0- 0.5.

30. 0+0.5

32.0 +0.5
.

~
.

.

.

.

.

.

.

.

.

.

___

Rated drive
level, mW

SI
0.1

2.0 *o. 4
0 *o. 4

2.0 +0. 4
3.0 .0.4
2.0 *o. 4
2.0 *o. 4

10.0 *2: o g/
5.0 ●L O 6/

10.0 +2.05/
5.0 +1. O 6/
5.0*l. o%/
2.5 *o. 5 W
5.0 +1. o 5/
2.5 *o. 5:3/
5.o*l.03/

2.5i0.5~/
‘5.0+1.05/
2.5 *o. 53/
5.0 *Lo 5/
2.5 *O. 5 ~1,

10.0 *2. o 5/
5.0 *Lo W

10.0 i2.05/
5.0 *1. o~/

002

LA1.9._
,5: 0+1.0
5.0*1. O

5.0 +1.0

~

10.0 *2. o j/
5.0 ●1. o g/
5.0 +1.0
5.0 +1.0

-5-0 .1 n
4.0 ,0.8 7/
2.0 *o. 437
2.0 *0. 4 7/
1.0 *o. 2 $/

2.0 *o. 4’

-2.0 +0. 47/
1.0 ,0.2 ~/
2.0 *0.4 10,
7..0 *o.4~/
1.0 ,0.2 8/
2.0*0.4-
2.0 .0.4

2.0 +0. 4

2.0 *o. 4

● See footnotm at end of table,

3
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TABLE l:., ~crystal units (listed imorderof lotvlhnit of frequency range - Continued.

I I ) i 1 1

l“”””I Frequency Operating
Frequency Crystal- .: Mcde c?. tolerance, temperature Holder MIL-C-3098,

mnge unit type oscillat,o” , mm range. ‘C

45 tO 125 ~. CR-’l4/U Fifth overtmi, 10 9/ +80 to +90 He-26/u 51
CR-54A/U Fifth OV.2ti011~ 50 -55 t0+105 He-6/u
CR-56A/UFifthovertone 50

32
-55to+105 HC-18/U .“”34

CR-59A/UFifthovertone20 q +80to+90 Hc-18/u 37
**

cR-75/u Fiftho,eitorie10 PJ +7oto+80 He-6/u 52 .’”
.:

50to 125 MHz cR-80/u Fifth overtone

CR- 82/U FifliI overtone

CR-83/U Fifth overtone

CR- 102/u Fifth overtone

20

30

50
20

30

25 I “
-40t0 +90
-55 to-40 HC- 18/u ““
+90 to +105
-55 to+lo5 HC-25/U
-40 to +90
-55 tO -40 HC-25/U
+90 to+lo5
-55 to + 105 HC-35/U

57

59

60

104
I I I I ! I

**

7.
-.1.0 *0.2

.- 2.0 *o. 4
. 2.0 *o. 4
. 1.0 *o. 2

..-. 1.0 *0. 2

a

L
2.0 +0. 4

. 2.0 *o. 4

. 2.0 *o. 4

. 2.0 *0.4

Menal&d capaciticeisgiva, the crystalkit isdesigned to resonate at rated frequency with an external
capacitor of the value specified. Crystal units which have infinite Imdcapaci&ce aredestiedtowerzte at
series resonance.
Stahifityvf itbin overall frequency tolermce: *2O ppm.
%ahilityw ithin overall freq”emytolerance: *5 ppm.
Frequency tolerance Over secondary operating temperature range (-55 to-40”C and+70to+90” C): +150 ppm.
For frequencies up to and including 10 IVIHZ.
For frecpmcies above 10 MHZ.
For freqwancies up to and including 25 MHz.
For fre.qwncies above 25 MHz.
Stiiti@ witU.verall freq.e”cy tolerance: *2.5 pprn.
F.rfrequmcies of 17 to 30 MHZ.
Frequency tolerance at room temperature .70 pprn.
Frequency tolerance at room temperature: +80ppm.
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Type CR_/IS

ID
5A
6A
8A

15B
16B
18A
19A*
23

24
25B*
26A*
27A
28A*
29A
30A
32A

33A
35A*
36A
37A*
38Aw
39
40
42A
43
45
46B
47A*
50A*
5L4
52A*
53A
54A*
55A*
56A**
57
58A
59A*
66A*
61*
62
6313*
64*
65*
66**
67A* *
6W
69A*
71*
72

73*
74* *
75*
76A* *
77*
78A*
79**
80 w
81*
82*
63-
84 w
85 *
6G

ffL-C -3096/

76
77
78

111
1
2
3
4

--

6
7

. .

14
15
16
17
16
19
20
21
22
24
25
26
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
49
50
54
51
52
53
55
62
63
57
56
59
60
61

— i:

TABLE 22. Reference listing by type designation.

: Remarks

Special
Special ...
Specfal
Special
Wed for maintenance O.IY
IJsed for maintenance only
Scumara - can!el
Standard - fable 1
Obsolete - replaced by

CR-52A/U and CR-54A/U
Used for maintemnce only
standard - table 1
Standard - Iable 1
Stan-d - table r
Standard - table 1
Used for maintenance only
Used for rmintenance only
Obsolete - replaced by

CR-65/U and CR-75/U
Special
Standard - (able 1
SIandard - table 1
Standard - table 1
Standard - table 1
Used for maintenance only
Used for maintenance only
Standard - table I
Used for maintenance .mly
Sfanaard - UbLe 1
special
Standard - @b k 1
Standard - table 1
Special
Standard table I
special
Standard - tile I
Standard - table 1
Standard - table I
special
Used for mairdemce only
Standard - table 1
Stmdard - table 1
Standard table 1

me CR_/U
-

67
88A
89
90** “

.91 . . .
92 ‘
94
95
96

~~ 97
98
99A

100
101
102
103
184
105
106
107
103
109
11OA
111
112
113
114
115
116
117
118
118*
120* *
121* *
122
123
124
125
126
127
126
129

Standard - table
Standard - fable
Standard - hble
Stmdard - table
Stmdard - table
Standard - table
Standard - table
Standard - table
Special
uSAF
Standard - table
Standard - table
Standard - table
Stsndxrd - table
Standard - taMe
S~ndard - table
Standard - table
Shndard - table
Standard - table
Standard - table
Standard - table
Skmdard - table
Standard - table
USAF

●NATO Preferred Item
**NATO Guidance [tern.

130
131*
132*
133
134
135
136
137
138
139
140.
141
142
143
144
145
146
147
148
149
150
151
152
153
154

65
66
67

‘,’36 . .

66
69
61
70
71
12
73
74
75

103
104
105
79

.80
82
S3
64
85
86
67
88
69
90
91
92
93
94
95
97
96
99

100
101
102
107
106
108
110
109
120
121
112
113
114
115
116
117
118
119
122
123
124
125
126
127
128
129
130
131
1s2
133
134
138

MIL-STD-683F

5 Har V7a

Remarks

USAF
Special
EL
Standard -
Special
cAfc2LEo
EL
USAF
USAF
uSAF
uSAF
USAF
USAF
EL
Standard -
special
uSAF
US4F .,.::’.
USAF
USAF
uSAF
USAF
USAF
USAF
Standard -
USAF
USAF
Canceled
USAF’
USAF
USAF
Special
Standard -
Standard -
uSAF
USAF
USAF
USAF
EL
uSAF
USAF
uSAF
Special
EL
EL
uSAF
USAF
USAF
“uSAF
uSAF
USAF
USAF
USAF
USAF
USAF
Canceled
USAF
uSAF
uSAF
USAF
USAF

Spe.i.l
EL
USAF

Special

1%’AF

table 1

fable I

table I

table 1
tile I

$.

5
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TABLE II. Reference listing by type decimation - Continued.

Type CR _/u MIL-C-3098/ Remarks

STANOARD \
STANOARO ‘;
Standard - table I
STANDARD
STANDARO
EL
SPECIAL

5.5 Crystal L%t Reference Chart. Table III is a reference chart stating basic characteristics,,:~,::
of crystal types covered by MI L-c-3098.

,0

,,:<

6
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6. NOTES

6.1 Improvements. Crystal units having technological improvements are under experimental
development. When development work of this nature has been successfully completed and the sources,
become available, the improved crystal units will then be recommended for inclusion as standard
for new design.

6.2 International standardization agreement. Certain provisions of this standard are the subject
of international standardization agreement, NEPR No. 39. When amendment, revision, or
cancel Iation of this standard is proposed, the departmental custodians will inform their respective
Departmental Standardization Offices so that appropriate action may be taken in respect to the
international agreement concerned. The United States, by internation agreement (NEPR), has
agreed to the use of types of crystal units designated by NATO Nomenclature, i.e., NxT1/A on mw
equipment design.

.,,,,.,.

*
,..

Custodians:
Army - EL
Navy - EC
Air Force - 85

Review activities:
Army - MI, AR, SM
Navy - SH
Air Force - 11
OLA - ES

User activities:
Navy - AS, MC, SH, OS
Air Force - 17, 19

I

Preparing activity:
Army - EL

Agent:
OLA - ES

[Project 5955-0518)
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