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QUARTZ CRYSTAL SELECTION GUIDE

THRU-HOLE CRYSTALS

PRODUCT T38 HC49US HC49U HC45U
Frequency Range 3.579545 ~ 70 MHz 3.200 ~ 70 MHz 1.800 ~ 200 MHz 3.579545 ~ 200 MHz
Frequency Tolerance | +50PPM +30 PPM +30 PPM +30 PPM
Frequency Stability +50PPM +50 PPM +50 PPM +50 PPM
Temperature Range -10°C ~ +70°C 0°C ~ +70°C -20°C ~ +70°C -10°C ~ +60°C
Key Features [0 Miniature Package [0 3.6mm Profile [J Low Cost O Miniature Pkg.

CATALOG PAGES

[ Very Small Footprint
O Cost Effective

[ High Shock Resistance
O “AT” Strip

PAGE 10

O Industry Standard
[0 Cost Effective
[0 “AT” Strip

PAGE 11

Check with ICM Customer Service for available frequencies.

PRODUCT

HC35/U

QUGADEIERY!

HC50/U

JICKHEHTERY!

[ Industry Standard
[ Wide Freq. Range
[J Tighter Tolerances

PAGE 12

HC51/U

[0 Wide Freg. Range
O Tighter Tolerances
[J Small Footprint
[ Excellent Aging

PAGE 13

T26W/T38W

Frequency Range 7.000 ~ 125 MHz 3.500 ~ 200 MHz 100 kHz ~ 4.800 MHz | 32.768 kHz
Frequency Tolerance | +30PPM +30PPM +50PPM +20 PPM
Frequency Stability +50PPM +50PPM +100PPM +0.04 PPM / (A°C)?
Temperature Range -10°C ~ +60°C -20°C ~ +70°C -10°C ~ +60°C -10°C ~ +60°C
Key Features [ Miniature Package [ Low Cost [ Low Frequency I Tuning Fork

O Very Small Footprint O Industry Standard | O Excellent Reliability | O Miniature Pkgs.

[ Tighter Tolerances O Third Lead [ Third Lead Option | [l Low Cost

[ Low Phase Noise [ Wide Freq. Range I Cold Weld Design

[ Extended Temperature | [0 Extended Temp. O Long Term

Range Range Stability
I Tight Tolerance
CATALOG PAGES PAGE 14 PAGE 15 PAGE 16 PAGE 17

Check with ICM Customer Service for available frequencies.
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QUARTZ CRYSTAL SELECTION GUIDE - continued
FREQUENCY RANGE BY PRODUCT

PRODUCT 32.768 kHz 50 MHz 70 MHz 100 MHz 200 MHz

THRU-HOLE
T38

HC49US 3.200~70.000 MHz

1.800~200.000 MHz

CRYSTALS

HC49U

HC45U

HC35U

HC50U 3.500~200.000 MHz

HC51U
T26W/T38W I 32.768 kHz
SURFACE MOUNT

S53

s75
SP94 | 32.768 kHz

HC49S 3.200~70.000 MHz

6 - ________________________________________________________________________________|
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QUARTZ CRYSTAL SELECTION GUIDE

SURFACE MOUNT CRYSTALS @)
PRODUCT S53 S75 X

Frequency Range 10.000 ~ 50.000 MHz 9.8304 ~ 100 MHz |2

Frequency Tolerance +100 PPM +50 PPM U)

Frequency Stability +50 PPM +50 PPM

Temperature Range -20°C ~ +70°C -10°C ~ +60°C

Key Features

[ 1.0mm Profile
[J Wide Freq. Range
[ Tight Stability Option

0 1.2mm Profile
[ Wide Freg. Range
O Tight Stability Option

O “AT” Cut 0O “AT” Cut
CATALOG PAGES Page 18 Page 19
PRODUCT SP94
BOTTOM VIEW
Frequency Range 32.768 kHz
Frequency Tolerance +20 PPM
Frequency Stability -0.04 PPM / (A°C)?
Temperature Range -40°C ~ +85°C

Key Features

[0 SMD Watch Crystal

O Miniature Package

0 Long Term Stability

0 2 Pin Connection
Options

0 2.5mm Profile

CATALOG PAGES PAGE 20

All specifications subject to change without notice.

PRODUCT HC49S
BOTTOM VIEW
%
Frequency Range 3.200~70 MHz
Frequency Tolerance +30 PPM
Frequency Stability +50 PPM
Temperature Range 0°C ~ +70°C
Key Features O Cost Effective
O “AT” Strip
0 4.5 mm Profile

CATALOG PAGES PAGE 11

All specifications subject to change without notice.

~
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CRYSTALS

STANDARD MICROPROCESSOR CRYSTALS

HC49U Resistance Weld

v s SPECIFICATIONS
0.400 MAX (10.15} *
- HCA49US Resistance Weld PARAMETER HC49U* | HC49US
Frequency Tolerance @ 25°C | +30 PPM | +30 PPM
0.447 MAX (11.35) -
0,530 MAX -— Frequency Stability over +50 PPM | +50 PPM
(13.46) ‘0-‘”3 MAX {10.05) Operating Temperature
l 1 0.142 MAX Operating Temp. Range -20°C 0°C
v (8 to +70°C | to +70°C
0.017 0.017
043~ “ - “ oifz“’;')N 043 H -— H ((’152 “7")”“ *Optional third lead vinyl sleeves (HCA9U only), and mylar spacer
) ) All specifications subject to change without notice.
0.192 [] 9787 optional 0.787 optional Inch dimensions shall govern . o
- (20.0) 0.192 (20.0) All dimensions arein inches & parenthetically in millimeters.
(4.88) (4.88)
- -
FREQUENCY (MHz) HC49U Part No. ESR Q@ MAX HC49US Part No. ESR Q MAX
1.000 ** SERIES M49010S 3000
1.8432 13PF M49018-13 800
2.000 20PF M49020-20 500
2.097152 20PF M49021-20 500
2.4576 32PF M49024-32 300
3.579545 18PF M49036-18 120 M49US036S 200
3.6864 SERIES M490368S 120 M49US0368S 200
3.6864 20PF M490368-20 120 M49US0368-20 200
4.000 SERIES M49040S 100 M49US040S 150
4.000 20PF M49040-20 100 M49US040-20 150
4.096 20PF M490496-20 100 M49US0496-20 150
4.194304 12PF M49041-12 100 M49US041-12 150
4.433619 20PF M490443-20 70 M49US0443-20 150
4.9152 SERIES M49049S 55 M49US049S 150
49152 20PF M49049-20 55 M49US049-20 150
5.000 20PF M4905-20 50
5.0688 SERIES M49050S 50
6.000 SERIES M49060S 40
6.000 20PF M49060-20 40
6.144 30PF M49061-30 40
6.144 20PF M49061-20 40
7.3728 SERIES M49073S 40 M49US073S 80
7.3728 20PF M49073-20 40 M49US073-20 80
8.000 SERIES M49080S 35 M49US080S 80
8.000 20PF M49080-20 35 M49US080-20 80
8.192 SERIES M49081S 35
8.192 20PF M49081-20 35 M49US081-20 80
9.216 SERIES M49092S 35
9.8304 SERIES M49098S 35 M49US098S 60
9.8304 20PF M49098-20 35 M49US098-20 60
10.000 SERIES M49100S 30 M49US100S 60
10.000 20PF M49100-20 30 M49US100-20 60
11.000 SERIES M4911S 30
11.000 20PF M4911-20 30
11.0592 SERIES M49115S 30 M49US115S 60
11.0592 20PF M49115-20 30 M49US115-20 60
12.000 SERIES M49120S 30 M49US120S 60
12.000 20PF M49120-20 30 M49US120-20 60
12.288 SERIES M49128S 30 M49US128S 60
12.288 20PF M49128-20 30 M49US128-20 60
14.31818 SERIES M49143S 25 M49US143S 40
14.31818 20PF M49143-20 25 M49US143-20 40
14.7456 SERIES M49147S 25 M49US147S 40
14.7456 20PF M49147-20 25 M49US147-20 40
16.000 SERIES M49160S 25 M49US160S 40
16.000 20PF M49160-20 25 M49US160-20 40
18.432 SERIES M49184S 20
18.432 2 OPF M49184-20 20 M49US184-20 40
19.6608 SERIES M49196S 20
19.6608 20PF M49196-20 20 M49US196-20 40
20.000 SERIES M49200S 20 M49US200S 30
20.000 20PF M49200-20 20 M49US200-20 30
22.1184 SERIES M49221S 20 M49US221S 30
22.1184 20PF M49221-20 20
24.000 SERIES M49240S 20 M49US240S 30
24.000 20PF M49240-20 20 M49US240S-20 30
32.000 SERIES M49320S*** 40
32.000 20PF M49320-20*** 40

** Frequency Tolerance = 1000 PPM, Frequency Stability over -10°C to 60°C = +1000 PPM (SL Cut)
***3rd Overtone

- ________________________________________________________________________________|
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BUILD A CRYSTAL

SAMPLE PART NUMBER:

@)
Py
E X 4 9 D G 0 0 <
n
>
—
n
HOLDER STYLE GRADE FREQUENCY RANGE LOAD
CODE | DESCRIPTION | CODE DESCRIPTION CODE DESCRIPTION CODE DESCRIPTION
48 | HC-48/U | H GOOD F 4.00-9.999 MHz Fundamental 00 Series Resonant
49 | HC-49/U | D | BETTER G 10.000-19.999 MHz Fundamental
50 | HC-50/U | A BEST H 20.000-24.999 MHz Fundamental 10t0 99 | Load Capacitance
45 | HC-45/U L 20.000-59.999 MHz 3rd Overtone In pF
M 60.000-74.999 MHz 3rd Overtone
Specifications: Calibration Temperature Tolerance

Tolerance at 25°C

Relative to 25°C from

and Specified Load -30°C to +60°C
GOOD = 50 PPM + 50 PPM
BETTER += 20 PPM + 20 PPM
BEST =10 PPM + 10 PPM

EQUIVALENT RESISTANCE BY FREQUENCY AND HOLDER

.315"
8.0mm 775"
19.7mm HC-48/U
745"
18.9mm -

238" 4
6.0mm

.150"
3.8mm
401"

10.2mm

.540"

T

13.7mm

.486"
12.34mm

Standard Holder Freg. Range in Mode of Resistance in i
Style MHz Operation OHMS* e T

HC-48/U 4.000 - 4.999 | FUNDAMENTAL 150 i ﬂ
HC-48/U 5.000 - 24.999 | FUNDAMENTAL 30 7L T

HC-49/U,HC-50/U | 4.000-5.749 | FUNDAMENTAL 80 ¢ "o

HC-49/U,HC-50/U | 5.750 - 24.999 | FUNDAMENTAL 30 g T
HC-45/U 7.500 - 24.999 | FUNDAMENTAL 30 TL
HC-48/U 20.000 - 74.999 | 3RD OVERTONE 40 o e

HC-49/U,HC-50/U | 20.000 - 74.999 | 3RD OVERTONE 40 LM
HC-45/U 20.000 - 74.999 | 3RD OVERTONE 50

* UNLESS OTHERWISE STATED, OUR STANDARD DRIVE LEVEL IS 1MW

SHUNT CAPACITANCE (CO) IS 7pF MAXIMUM.

International Crystal

Manufacturing, Inc.

P.0. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741
Fax (405) 235-1904 « Toll Free 1-800-725-1426 « 24 Hr. Toll Free Fax 1-800-322-9426 « www.icmfg.com « E-mail freeland@icmfg.com
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CRYSTALS

MICRO MINIATURE “AT STRIP” CRYSTAL

T38

FEATURES

O Very Small Footprint

O Miniature Package

O Cost Effective

[0 Rugged Cold Weld Design
O High Shock Resistance

T38 STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 3.579545 70.000 MHz
Frequency Tolerance Ta=25°C -50 +50 PPM
Frequency Stability, ref @ 25°C Ta=-10°C ~ +70°C -50 +50 PPM
Temperature Range °C
Operating (TOPR) -10 +70
Storage (TSTG) -40 +90
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 3.579545 ~ 70.000 MHz 0.1 mWwW
Aging Ta = 25°C; per year -5.0 +5.0 PPM

FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q

3.579 ~ 4.000 Fundamental 200 9.000 ~ 13.000 Fundamental 60
4.000~ 5.000 Fundamental 150 13.000 ~ 20.000 Fundamental 40
5.000~ 6.000 Fundamental 120 20.000 ~ 30.000 Fundamental 30
6.000 ~ 7.000 Fundamental 100 30.000 ~ 70.000 3rd OT 100
7.000 ~ 9.000 Fundamental 80

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.

0.118 £0.003
(3.0 £0.08)

— -
N

0.016 £0.002__
(0.38 +0.05) 0.315 MIN

(8.0)

| |-
0.043 +0.008
(1.1 £0.2)

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.

- ________________________________________________________________________________|
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RESISTANCE WELD LOW PROFILE CRYSTALS

HC49US/S

FEATURES
O Low Profile

O Industry Standard
[ Cost Effective
] “AT Strip”

OPTIONS
00 Surface Mount HC49S

O Mylar Spacer (Leaded)
[ Tape and Reel (1,000 pcs. STD)

i
A
.<
0
>
I
7))

HC49US/S STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN MAX. UNITS
Frequency Range 3.200 70.000 MHz
Frequency Tolerance Ta=25°C -30 +30 PPM
Frequency Stability, ref @ 25°C Ta=0°C ~+70°C -50 +50 PPM
Temperature Range °C
Operating (TOPR) 0 +70
Storage (TSTG) -30 +85
Shunt Capacitance ~ (C0) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 3.200 ~ 70.000 MHz 0.5 mwW
Aging Ta = 25°C; per year -5.0 +5.0 PPM
FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q
3.200 ~ 3.500 Fundamental 300 7.000 ~9.000 Fundamental 80
3.500 ~ 4.000 Fundamental 200 9.000 ~ 13.000 Fundamental 60
4.000 ~ 5.000 Fundamental 150 13.000 ~ 20.000 Fundamental 40
5.000 ~ 6.000 Fundamental 120 20.000 ~ 30.000 Fundamental 30
6.000 ~ 7.000 Fundamental 100 27.000 ~ 70.000 3rd OT 100
* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.
HC49US HC49S
0.447 MAX
(11.36)
0.413 MAX (10.05) 0.402 MAX (10.21) 0.146 (3.75)
-~ | |<—> 0.177 MAX <—>|
¢ 0.142 MAX (45)
(3.6)
0.017 0.5 MIN
(0.43) H (2.7 Recommended HC49S
.787 optional Solder Pad Layout
0162 (20.0) 0.520 MAX (13.2)
(4. 88) 0.445 +0.008
0.039 MAX | (113 £0.2) |
(1.0) ¢ |<— 0590 (150) —» |y
0.447 MAX (11.35) 0.190 MAX —-
B T (4.83) _0.079 (2¢
Ju— - +
146 MAXi 0.183 MAX - 0.157 (4.0)
@7y (4.65) 0.192 (4.88)

| X
0.413 MAX (1 0.05)|

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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RESISTANCE

WELD CRYSTAL

HC49U

FEATURES
O Industry Standard

U Low Cost

[0 Wide Frequency Range
(0 “AT” Cut Crystal

O Excellent Aging

OPTIONS
O Tighter Tolerances

O Extended Temperature Ranges

[//M%)EHJ/M

O Mylar Spacer (\:’,//J
[ Tape and Reel

O Vinyl Sleeve

O Third Lead

HC49U STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 1.800 200.000 MHz
Frequency Tolerance Ta =25°C -30 +30 PPM
Frequency Stability, ref @ 25°C Ta= -20°C ~ +70°C -50 +50 PPM
Temperature Range
Operating (TopRr) -20 +70 °C
Storage (TsT6) -30 +85
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 1.800 ~ 3.000 MHz 2.0 mw
3.000 ~ 200.000 MHz 1.0
Aging Ta = 25°C; per year -5.0 +5.0 PPM
FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) ~ OPERATIONAL MODE MAX ESR Q
1.800 ~ 2.000 Fundamental 750 8.000~10.000 Fundamental 35
2.000 ~ 2.400 Fundamental 500 10.000 ~12.500 Fundamental 30
2.400 ~ 3.000 Fundamental 300 12.500 ~16.000 Fundamental 25
3.000 ~ 3.200 Fundamental 200 16.000 ~ 25.000 Fundamental 20
3.200 ~ 3.700 Fundamental 120 16.000 ~ 23.000 3rd OT 60
3.700 ~ 4.200 Fundamental 100 23.000 ~ 65.000 3rd OT 40
4.200 ~ 4.900 Fundamental 70 60.000 ~ 110.000 5th OT 80
4.900 ~ 5.000 Fundamental 55 110.000 ~ 200.000 7th OT 120
5.000 ~ 6.000 Fundamental 50
6.000 ~ 8.000 Fundamental 40

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.

0.435 MAX (11.05)
-~
0.400 MAX

(10.15) l
-

)

0.435 MAX
0550 MAX (11.05)
. -—
0.146 MAX. ‘ ‘im max
l a7) i I (4.65)
/ X

0017_, [l 0.5 MIN |
(0.43) (12.7) 0.400 MAX (10.15)

limcih diimensions sihalll govenn.

Al dimensions are in inches &
parenthetically in milimeters.

International Crystal Manufacturing, Inc.
Fax (405) 235-1904 « Toll Free 1-800-725-1426 « 24 Hr. Toll Free Fax 1-800-322-9426 « www.icmfg.com * E-mail freeland@icmfg.com

(4.88)

-

0.787 optional
u 0.192 u (20‘?3‘)“‘“ [I

— -—
0.183 MAX (4.65)

P.O. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741



RESISTANCE WELD MINIATURE CRYSTAL )

HC45U

FEATURES

O Low Profile LW%E[fJ/EﬂK/
O Miniature Package MV
00 Wide Frequency Range

0 Small Footprint
O Excellent Aging

0O
A
.<
%
>
—
n

HC45U STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 3.579545 200.000 MHz
Frequency Tolerance Ta =25°C -30 +30 PPM
Frequency Stability, ref @ 25°C Ta=-10°C~+60°C -50 +50 PPM
Temperature Range °C
Operating  (TOPR) -10 +60
Storage (TSTG) -40 +85
Shunt Capacitance  (C0) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 3.579 ~ 200.000 MHz 1.0 mwW
Aging Ta = 25°C; per year -3.0 +3.0 PPM

FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR @

3.579 ~ 4.000 Fundamental 300 10.000 ~ 11.000 Fundamental 60
4.000 ~ 5.000 Fundamental 250 11.000 ~ 27.000 Fundamental 40
5.000 ~ 6.000 Fundamental 180 25.000 ~ 65.000 3rd OT 60
6.000 ~ 7.000 Fundamental 120 60.000 ~ 130.000 5th OT 100
7.000 ~ 8.000 Fundamental 100 130.000 ~ 200.000 7th OT 150
8.000 ~ 10.000 Fundamental 90

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.

0.275 MAX
(6.98)
———
4 0.148 £0.008
(3.75 0.2)
0.3(1891r\;|Ax ‘
] Ve S 0.126 MAX
—_ /@2
0.014 + 0.002/-0.003 * ’
(0.36+005:008) | = |  050MN 0 e f
I] I] (12.7) °

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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CRYSTALS

RESISTANCE WELD MINIATURE CRYSTAL

HC35U

FEATURES
O High Stability [J Smaller Mass for l +
O Low Phase Noise Faster Warm-up in
} Oven Use
O Superior Shock

& Vibration [0 Extended Temperature H/{YI(%E[{J/E”K/
_ Range /
0 Tighter Tolerances V i

HC35U STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 7.00 125.000 MHz
Frequency Tolerance Ta = 25°C -30 +30 PPM
Frequency Stability, ref @ 25°C Ta=-20°C~+70°C -50 +50 PPM
Temperature Range
Operating (TOPR) -10 +60 °C
Storage (TSTG) -30 +85
Shunt Capacitance ~ (C0) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 7.00 ~ 125.000 MHz 1.0 mw
Aging Ta = 25°C; per year -5.0 +5.0 PPM

FREQUENCY RANGE (MHz) OPERATIONAL MODE  MAX ESR @

7.000 ~ 10.999 Fundamental 30
11.000 ~ 20.000 Fundamental 25
21.000 ~ 61.000 3rd Overtone 40
50.000 ~ 125.000 5th Overtone 60

* Other tolerances, stabilities & operating temperature ranges available. Call us for
specific requirements.
All specifications subject to change without notice.

GND.PIN | 5
RV X

266 HC-35/U
.500"

6.75mm
12.7mm

.200"
5.08mm

.018"
.45mm
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RESISTANCE WELD MINIATURE CRYSTAL —_—

HC50U |

O
FEATURES OPTIONS A
O Industry Standard O Tighter Tolerances <
O Low Cost O Extended Temperature Ranges g
00 Wide Frequency Range O Mylar Spacer j>
O “AT” Cut Crystal O Tape and Reel i y/ 5
[ Excellent Aging O Vinyl Sleeve ﬂ[/]é}(%ﬁllyﬁll )

0 Plug in Pins O Third Lead (/

HC50U STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 3.500 200.000 MHz
Frequency Tolerance Ta = 25°C -30 +30 PPM
Frequency Stability, ref @ 25°C Ta= -20°C ~ +70°C -50 +50 PPM
Temperature Range
Operating (Topr) -20 +70 °C
Storage (TsT16) -30 +85
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 3.500 ~ 200.000 MHz 1.0 mw
Aging Ta = 25°C; per year -5.0 +5.0 PPM
FREQUENCY RANGE (MHz) OPERATIONAL MODE ~ MAX ESR Q
3.500 ~ 3.700 Fundamental 120 8.000 ~ 10.000 Fundamental 35
3.700 ~ 4.200 Fundamental 100 10.000 ~ 12.500 Fundamental 30
4.200 ~ 4.900 Fundamental 70 12.500 ~16.000 Fundamental 25
4.900 ~ 5.000 Fundamental 55 16.000 ~ 25.000 Fundamental 20
5.000 ~ 6.000 Fundamental 50 16.000 ~ 23.000 3rd OT 60
6.000 ~ 8.000 Fundamental 40 23.000 ~ 65.000 3rd OT 40
60.000 ~ 110.000 5th OT 80
110.000 ~ 200.000 7th OT 120

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.

"

13.7mm | HC-50/U

@@=

10.2mm l
.238" .040"
6.0mm 1.02mm
.192"
4.88mm
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CRYSTALS
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LOW FREQUENCY CRYSTAL

HC51U

|

FEATURES W=
[ Excellent Reliability
O Low Frequency
O Third Lead Option
HC51U STANDARD SPECIFICATIONS*
PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 100 kHz** 4.800 MHz
Frequency Tolerance Ta = 25°C -50 +50 PPM
Frequency Stability, ref @ 25°C Ta=-10°C ~ +60°C -100 +100 PPM
Temperature Range °C
Operating (TOPR) -10 +60
Storage (TSTG) -30 +85
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 100 kHz ~ 4.800 MHz 2.0 mwW
Aging Ta = 25°C; per year -7.0 +7.0 PPM
FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) ~ OPERATIONAL MODE MAX ESR Q
0.100 ~ 0.160 Fundamental 5000 2.000 ~ 2.400 Fundamental 300
0.160 ~ 0.500 Fundamental 3000 2.400 ~ 3.000 Fundamental 250
0.500 ~ 0.800 Fundamental 3000 3.000 ~ 3.200 Fundamental 150
0.800 ~ 1.000 Fundamental 2000 3.200 ~ 4.000 Fundamental 120
1.000 ~ 1.250 Fundamental 800 4.000 ~ 4.400 Fundamental 80
1.250 ~ 1.800 Fundamental 500 4.400 ~ 4.800 Fundamental 70
1.800 ~ 2.000 Fundamental 400

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.

All specifications subject to change without notice.
** Call ICM for specifications below 1 MHz

0.768 MAX (19.5)

~p= | | 0.030
0.76)

T TN T

0.780 MAX
(19.8)

t

0.787 MIN

-

(20.0)

m 0.484 (12.3)

B T ol

[

.

0.366 MAX (8.3)

I EEEEEEE——
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TUNING FORK WATCH CRYSTAL

T26W/T38W

FEATURES
O Low Cost

O Miniature Packages
O Tight Tolerance

[ Cold Weld Design
O Long Term Stability

i
A
.<
%
>
I
7))

T26W/T38W STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS T26W T38W UNITS
MIN. | MAX. MIN. | MAX
Frequency 32.768 kHz
Frequency Tolerance Ta = 25°C, CL=12.5pF -20 +20 -20 +20 PPM
Frequency Stability (K) Temperature Coefficient -0.04 -0.04 PPM / (A°C)?
Temperature Range °C
Turnover (To) +20 +30 +20 +30
Operating (TOPR) -10 +60 -10 +60
Storage (TSTG) -20 +70 -20 +70
Equivalent Series Resistance (ESR) 50 35 kQ
Insulation Resistance 100 VDC 500 500 MQ
Drive Level 1.0 1.0 uw
Aging Ta = 25°C; per year -3.0 +3.0 -3.0 +3.0 PPM

All specifications subject to change without notice.

T26W T38W PARABOLIC TEMPERATURE CURVE
0.118
0'07(8270';1“ 3.0 TEC) -20 10 0 10 20 30 40 50 60 70
" L I ! [ | L | 1 ! |
_’l |‘_ | | f —T
0.236 MAX T
(6.0) 0.327 MAX
# 8.3)
0.008 £0.003 __ l
(0.2 £0.07) 0.157 MIN
(4.0)
| |- 01220008 || Il N
08278 %0-105‘;6 (0.3 £0.07) 0.354 MIN AR (PPM)
.7 0. g
©.0 To determine frequency stability, use parabolic curvature
l For example: What is stability at 45°C?
1) Change in T (°C) = 45 - 25 = 20°C
N 2) Change in frequency = -0.04 PPM * (AT)?
0.043 +0.008 = -0.04 PPM * (20)2
(1.1 £0.2) = -16.0 PPM
Inch dimensions shall govern.
All dimensions are in inches &
parenthetically in millimeters.
_______________________________________________________________________________________________________________|] 17

International Crystal Manufacturing, Inc. P.O. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741
Fax (405) 235-1904 « Toll Free 1-800-725-1426 « 24 Hr. Toll Free Fax 1-800-322-9426 « www.icmfg.com « E-mail freeland@icmfg.com I - l l




CRYSTALS
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MICRO MINIATURE CERAMIC SMD CRYSTAL

S53

FEATURES

O Tight Stability Option

O Tight Tolerance Option

O Low Profile

O Wide Frequency Range

[ “AT” Cut Crystal Blank

[ Tape and Reel (3,000 pcs. STD)

S53 STANDARD SPECIFICATIONS*

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 10.000 50.000 MHz
Frequency Tolerance Ta=25°C - 50 +50 PPM
Frequency Stability, ref @ 25°C Ta=-20°C ~ +70°C - 100 +100 PPM
Temperature Range °C
Operating (ToPR) -20 +70
Storage (TSTG) -40 +90
Shunt Capacitance (Co) 5.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF(18pF Standard)
Drive Level 10.000 ~ 50.000 MHz 10.0 uw
Aging Ta = 25°C; per year -5.0 +5.0 PPM

FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q
10,000 ~ 15.999 Fundamental 60 16.000 ~ 50.000 Fundamental 50

* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.

T

134 MAX
(34)

# #2 l

.039

Iy
}‘7 0.205 MAX (5.2) ——{ "l (1.0) i?.531)

Internal Connection

[ ]
5L
S — ol iy N

# L #2

SOLDER LAND (X4)
#2 and #4 is connected with a cover
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MICRO MINIATURE CERAMIC SMD CRYSTAL

S75

FEATURES

O Tight Stability Option

[ Tight Tolerance Option

O Low Profile

[0 Wide Frequency Range

0 “AT” Cut Crystal Blank

O Tape and Reel (3,000 pcs. STD)

S75 STANDARD SPECIFICATIONS*

i
A
.<
0
>
I
7))

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 9.8304 100.000 MHz
Frequency Tolerance Ta = 25°C - 50 +50 PPM
Frequency Stability, ref @ 25°C Ta =-10°C ~ +60°C - 50 +50 PPM
Temperature Range °C
Operating (TOPR) -10 +60
Storage (TSTG) -30 +85
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (CL) Customer Specified 10.0 Series pF
Drive Level 9.8304 ~ 100.000 MHz 0.5 mwW
Aging Ta = 25°C; per year -5.0 +5.0 PPM
FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q FREQUENCY RANGE (MHz) OPERATIONAL MODE MAX ESR Q
9.8304 ~ 16.000 Fundamental 60 28.000 ~ 84.000 3rd OT 60
16.000 ~ 32.000 Fundamental 40 84.000 ~ 100.000 5th OT 80
* Other tolerances, stabilities & operating temperature ranges available. Call us for specific requirements.
All specifications subject to change without notice.
0.039
0.295 MAX (7‘5), | (1.0) Recommended
+ “ #26nd Solder Pad Layout
A A 5~ 0.055
I 0.197 MAX T S 0.098 0.043 j— D [:‘ 4 (1.4)
] (50 (2.5) 0.043 MAX (1'1)i (1.1) = [j D T 0.055
¥ oy o — 4 4 G4
- O p— 4 0.087 || «——» |«—»| 0.087
0.012R 0.177 (2.2) 0.161 (2.2)
(0.3R) (4.5) (4.1)

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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CRYSTALS

MINIATURE SMD TUNING FORK WATCH CRYSTAL

SP94 I

FEATURES t- |
O Long Term Stability

(0 2.5mm Height

O Miniature Package

O Two Pin Connection Types

[ Tape and Reel (3,000 pcs. STD)

N

SP94 STANDARD SPECIFICATIONS

PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency 32.768 kHz
Frequency Tolerance Ta = 25°C, CL=12.5 pF -20 +20 PPM
Frequency Stability Temperature Coefficient -0.04 PPM / (A°C)?
Temperature Range °C

Turnover (To) +20 +30

Operating (TOPR) -40 +85

Storage (TSTG) -55 +125
Equivalent Series Resistance (RS) 60.0 kQ
Insulation Resistance 100 MQ
Drive Level 1.0 uw
Aging Ta = 25°C; per year -3.0 +3.0 PPM

All specifications subject to change without notice.

Recommended
Solder Pad Layout
0.098 MAX SP94R —
0.342 MAX (8.7) ’ ©5) * I:I I:I t (210;?
[\ i 0.146 MAX 0,051 (13) T
0.020 +0.004 L 60 T 0.165 1_0'075
. EA —_— . 1.9
=05 20.1) > |« P7y # @.2) 1 (19
- 0.045 +0.008 0051 o | | «—»| |=—0.051
0.216 +0.004 0.045 +0.008 (1.15 +0.2) (1.3)
(1.15 +0.2) (1.3)
(5.5 +0.1)
Inch dimensions shall govern.
All dimensions are in inches &
parenthetically in millimeters.
20 . ___________________________________________________________________________________________________________________________________________|
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SURFACE MOUNT CRYSTALS

TAPE AND REEL SPECIFICATIONS

M —
Direction of Pull
A =
. _.|B|._ |
© 00000000000 0-0—0/—/—
S } 120°
0 |
+ o T J K
~—C— F
L
TAPE SPECIFICATIONS (Millimeters)
MODEL A B C D E F STD. QTY*
S75 @215 4.0 8.0 7.5 16.0 17 3,000
SP94 @215 4.0 8.0 7.5 16.0 2.7 3,000
HC49S @15 4.0 12.0 115 24.0 4.8 1,000
REEL SPECIFICATIONS (Millimeters)

MODEL G H | J K L M
S75 2.0 @13 @21 @80 @250 175 2.0
SP94 20 @13 221 @50 @330 16.4 20
HC49S 2.0 213 221 280 @330 255 20

* Standard reel quantity.
All tape and reel specifications are specified in millimeters.
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NOTES
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CLOCK OSCILLATOR SELECTION GUIDE

THRU-HOLE OSCILLATORS 8
PRODUCT IT1100FSS ITI100FRT IT1100FRT3S O
—
;
_|
@)
Frequency Range 0.032~160.000 MHz 1.800~80.000 MHz 1.800~80.000 MHz ;U
Frequency Stability +100 PPM +100 PPM +100 PPM (D
Temperature Range 0°C ~ +70°C -10°C ~ +70°C -10°C ~ +70°C
Key Features O Industry Standard [ 45/55 Symmetry O High Frequency TTL
J Low Cost up to 50 MHz 0 Fast Rise/Fall Times
[J Drives Full 10 TTL Load [ Fast Rise/Fall Times [ 45/55 Symmetry
[0 Wide Frequency Range 0 -40°C to 85°C Option (1.8 ~ 80 MHz)
[ Rugged Resistance Weld | [ Low Current [ Tri-state
Consumption Enable/Disable
CATALOG PAGES PAGE 25 PAGE 26 PAGE 27
PRODUCT IT1100FSS3S IE1100FRS IC1100FRSV2

Frequency Range
Frequency Stability
Temperature Range
Key Features

o JpHIERY!

0.032~160.000 MHz
+100 PPM

0°C ~+70°C

0 HCMOS/TTL

[J Wide Frequency Range

30.000~200.000 MHz
+100 PPM

-10°C ~ +70°C

[ High Frequency ECL
[J 10kh Logic Output

.032~160.000 MHz

+100 PPM

0°C ~ +70°C

O Low Power Consumption
[J Tight Stabilities

O Tri-state Enable/Disable [ Low Noise [J Rugged Resistance Weld
O Pullability
CATALOG PAGES PAGE 28 PAGE 29 PAGE 32
PRODUCT IT1100HRT3S IT1100HSS3S
—y21/110 Yy
UICKEVERY: 0!

Frequency Range

1.8000~ 80.000 MHz

0.032~100.000 MHz

Frequency Stability +100 PPM +100 PPM
Temperature Range -10°C ~ +70°C 0°C ~+70°C
Key Features O 8 Pin Dip O 8 Pin Dip

0 15pF HCMOS Load
[0 10TTL Fanout

0 15pF HCMOS Load
[J 10TTL Fanout

[ Tri-state Enable/Disable [ Low Cost
[J Fast Rise Fall Times [0 Tri-state Enable/Disable
CATALOG PAGES PAGE 30 PAGE 31
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OSCILLATORS

CLOCK OSCILLATOR SELECTION GUIDE
SURFACE MOUNT OSCILLATORS

PRODUCT 1SO1410 ISO7.505A/B
Y, I
\ g g g
Freq. Range [1.025~66.667 MHz S0O7.505A 1.800~80.000 MHz
1S07.505B 1.800~50.000 MHz
Freq. Stability [+100 PPM - 10 ~ +70°C +100 PPM
+200 PPM -40 ~ +85°C
Temp. Range |- 10°C ~+70°C -10°C ~ +70°C
-40°C ~ +85°C Option
Key Features | Extended Temp. Range O Miniature Package
[0 Solderable ~ 260°C [0 Tri-State Enable/Disable
for 10 sec. O Available -40° ~ +85°C
[0 Tape and Reel [J 3000 G Shock
Resistance
[J Tape and Reel
CATALOG PAGES PAGE 31 PAGE 33
FREQUENCY RANGE BY PRODUCT

PRODUCT .360 kHz 1 MHz 50 MHz 70 MHz 100 MHz 200 MHz

THRU-HOLE

IT1100FSS

IT1100FRT

IT1100FRT3S

IT1100FSS3S

IE1100FRS

IC1100FRSV2

IT1100HRT3S

IT1100HSS3S

SURFACE MOUNT

1ISO1410A

ISO7.505A

I1SO7.505B 1.800~50.000 [\Vig¥4
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TTL/HCMOS CLOCK OSCILLATOR

IT1100FSS

FEATURES

[ Low Cost Frequency Stability Part Number

0 Industry Standard +100 PPM (STD) IT1100FSS
+50PPM IT1150FSS

[0 Wide Frequency Range 25PPM T1125FSS
0 Rugged Resistance Weld

[0 Drives Full 10 TTL Load [/[67/(%[ [ﬂ/ l%’ K/

[ Optional +3.3 VDC Supply

SHO1VT110SO

ELECTRICAL CHARACTERISTICS (Ta =25°C, VDD = 5.0 V, RL = 4009, CL = 15pF)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range  (Fo) 0.032 160.000 MHz
Frequency Stability 0.032 ~ 160.000 All Conditions* -100 +100 PPM
Temperature Range 0.032 ~ 160.000
Operating  (TOPR) 0 +70 °C
Storage  (TSTG) -55 +125
Supply Voltage  (VDD) 0.032 ~ 160.000 +4.5 +5.5 V
Input Current (IDD) 0.032 ~ 160.000 45 mA
Output Symmetry 0.032 ~ 160.000 40 60 %
Rise Time (TR) 0.032 ~ 160.000 6 nS
Fall Time (TF) 0.032 ~ 160.000 6
Output Voltage ~ (VoL) 0.032 ~ 160.000 0.5 \Y
(VOH) 4.5
Output Load 0.032 ~ 160.000 TTL Load 10 TTL
HCMOS Load 15 pF

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration.
See page 35 for environmental/mechanical specifications, test circuits, and output waveform.

All specifications subject to change without notice.

0.200 MAX (5.08) Dia 0.018 £0.003 (0.45 0.08)

0.0354 MAX (0.90) Insulated Stand-offs | < OB19MAX(208) |

f Pin 14 Pin 8 T

— y Pin Connections
— ~ 0.300 +0.005 0.520 MAX #1 NC. #8 Output
“ 0.250 (7.62 £0.127) (13.2) #7 GND (Case) #14 +5VDC

(6.35) l
— Pin 7

Comer Denotes Pin 1

0.600 +0.005
(15.24 £0.127)

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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TTL/HCMOS CLOCK OSCILLATOR

ITL100FRT

FEATURES
[ Fast Rise/Fall Times Frequency Stability Part Number
+100 PPM (STD -10°C~70°C) | IT1100FRT
(] 45/55% Symmetry up to 50 MHz ( )
. +50 PPM IT1150FRT
O Low Current Consumption 25 PPM IT1125FRT

O Optional +3.3 VDC Supply

)
h4
o
<
-
=
O
0
o)

UG DAIEDY

ELECTRICAL CHARACTERISTICS (Ta = 25°C, VDD = 5.0 V, RL = noted below, CL = 15pF)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range (Fo) 1.800 80.000 MHz
Frequency Stability 1.800 ~ 80.000 All Conditions™ -100 +100 PPM
Temperature Range 1.800 ~ 80.000
Operating (TOPR) -10 +70 °C
Storage  (TSTG) -55 +125
Supply Voltage ~ (VDD) 1.800 ~ 80.000 +4.5 +5.5 V
Input Current (IDD) 1.800 ~ 80.000 45 mA
Output Symmetry 1.800 ~ 80.000 1.4V Level 45 55 %
Rise Time (TR) 1.800 ~ 80.000 05Vto45V 6
Fall Time (TF) 1.800 ~ 80.000 45Vt005V 6 "
Output Voltage  (VOL) 1.800 ~ 80.000 0.5
(VOH) 1.800 ~ 80.000 4.5 !
Output Load 1.800 ~ 80.000 TTL Load 10 TTL
HCMOS Load 15 pF

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration
See page 35 for environmental/mechanical specifications, test circuits, and output waveform.

All specifications subject to change without notice.

0.200 MAX (5.08) Dia 0.018 +0.003 (0.45 +0.08)
00854 MAX (0.90) Insulated Stanciofis \\ |« 819MAX(08) )
I Pin 8 T
i Pin Connections
ﬂ 0'5(21% ';"AX #1 NC. #8 Output
2) #7 GND (Case) #14 +5 VoC
Pin 7
%_Comer Denotes Pin 1
(15.24 +0.127)
Inch dimensions shall govern.
All dimensions are in inches &
parenthetically in millimeters.
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TTL/HCMOS TRI-STATE HIGH FREQUENCY CLOCK OSCILLATOR

ITLI100FRT3S

FEATURES
O Fast Rise/Fall Times

Part Number

Frequency Stability

. +100 PPM ITL100FRT3S
O High Frequency TTL

; ble/Disabl +50 PPM IT1150FRT3S
O Tri-state Enable/Disable +25PPM (to 50 MH2) ITLL25FRT3S

O 45/55 Symmetry(1.8 ~ 80 MHz)
O Optional +3.3 VDC Supply

SHO1VT1IOSO

ELECTRICAL CHARACTERISTICS (Ta = 25°C, VDD = 5.0 V, RL = 400Q)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range  (FO) 1.800 80.000 MHz
Frequency Stability 1.800 ~ 80.000 All Conditions™ -100 +100 PPM
Temperature 1.800 ~ 80.000
Operating  (TOPR) -10 +70 °C
Storage (TSTG) -55 +125
Supply Voltage (VDD) 1.800 ~ 80.000 +4.5 +5.5 V
Input Current (Iop) 1.800 ~ 80.000 45 mA
Output Symmetry 1.800 ~ 80.000 1.4V Level 45 55 %
Rise Time (TR) 1.800 ~ 80.000 05Vto45V 6
nsS
Fall Time (TF) 45Vt00.5V 6
Output Voltage ~ (VOL) 1.800 ~ 80.000 0.5 \Y
(VOH) 4.5
Output Load 1.800 ~ 80.000 TTL Load 10 TTL
HCMOS Load 15 pF

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration.

ENABLE / DISABLE FUNCTION**

**An internal pullup resistor from pin 1 to pin 14 allows active output if pin 1 is left open. IN_H Pin 1 OUTPUT (Pin 8
See page 35 for environmental/mechanical specifications, test circuits, and output waveform. (Pin1) (Pin8)
All specifications subject to change without notice. OPEN *** ACTIVE
‘1" Level VIH= 2.2V ACTIVE
‘0" Level VIL=0.8V High Z

0.200 MAX (5.08)
0.0354 MAX (0.90)

Dia 0.018 +0.003 (0.45 +0.08)

Insulated Stand-offs

0.819 MAX (20.8)
| |

Pin 14 Pin 8 T
= S r— 0.300 +0.005 0,520 MAX Pir:*COnnections
* (7.62 £0.127) 13.2 #1 E/D #8 Output
t I%Zig R (13.2) #7 GND (Case) #14 +5V0C
Pin 7
% _Comer Denotes Pin 1

0.600 +0.005
(15.24 £0.127)

Inch dimensions shall govern.
All dimensions are in inches &
parenthetically in millimeters.
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TTL/HCMOS TRI-STATE OSCILLATOR

ITL1100FSS3S

FEATURES
O HCMOS/TTL

Part Number

Frequency Stability

. +100 PPM IT1100FSS3S
(0 Wide Frequency Range

) ) +50 PPM IT1150FSS3S
O Tri-state Enable/Disable <25PPM IT1125FSS3S

O Industry Standard Footprint

O Grounded metal cover reduces EMI

O Internal Bypass Capacitors - no external components required
O Optional +3.3 VDC Supply

oA DEIERY

ELECTRICAL CHARACTERISTICS (Ta = 25°C, VDD = 5.0 V, CL = Max load)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range  (Fo) 0.032 160.000 MHz
Frequency Stability 0.032 ~ 160.000 All Conditions -100 +100 PPM
Temperature Range
Operating  (TOPR) 0.032 ~ 160.000 0 +70 °C
Storage (TSTG) - 55 +125
Supply Voltage (VDD) 0.032 ~ 160.000 +4.5 +5.5 V
Input Current (IDD) 0.032 ~ 160.000 45 mA
Output Symmetry 0.032 ~ 160.000 2.5V 40 60 %
Rise Time (TR) 0.032 ~ 160.000 0.5V ~ 4.5V 6 nS
Fall Time (TF) 4.5V ~ 0.5V 6
Output Voltage ~ (VOL) 0.032 ~ 160.000 0.5 Vv
(VOH) 4.5
Output Load 0.032 ~ 160.000 TTL Load 10 TTL
HCMOS Load 15 pF

***An internal pullup resistor from pin 1 to pin 14 allows active output if pin 1 is floating.

ENABLE / DISABLE FUNCTION**

See page 35 or environmental/mechanical specifications, test circuits, and output waveform.

All specifications subject to change without notice. m (Pin 1) OUTPUT (Pin 8)
N.C. *** ACTIVE
VIH=2.0V ACTIVE
VIL=0.8V High Z

0.200 MAX (5.08)
0.0354 MAX (0.90)

Dia 0.018 +0.003 (0.45 +0.08)
Insulated Stand-offs

I 0.819 MAX (20.8) I

[ 1 ANV Pin 14 Pin 8 T
6] —
O O )
—t 7 A 0.300 +0.005 0.520 MAX Pin Connections
“ 0.250 (7.62 £0.127) (13.2) #1 EDorN.C.**  #8 Output
(é 35) ©O O@ l #7 GND (Case) #14 VDD
E— | |/ Pin 7

Comer Denotes Pin 1

B O ——
| 0.600 +£0.005 |
(15.24 £0.127)

Disclaimer of Warranties: International Crystal Manufacturing, Inc. makes no expressed or implied warranties for the goods sold, including but not limited to the implied
warranties of merchantability and fitness, and all such warranties are hereby excluded. International Crystal Manufacturing, Inc. will not be liable for any loss, damage, incidental
or consequential damages, of any kind whether based upon warranty, contract or negligence and arising in connection with the sale, use or repair of the goods sold.

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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14 PIN DIP ECL OSCILLATOR

+25PPM (IEL125FRS Series)

@)
IE11O00FRS 0
O
FEATURES OPTIONS —
[0 10 KH Logic Output O Various Pin Connections II:
O High Frequency Range [0 Complementary Output >
(0 Low Noise 0 +50PPM (IE1150FRS Series) —
O
A
n

ELECTRICAL CHARACTERISTICS (Ta=-10~70°C, VEE=5.2 V £5%**, VTT = 2.0 V** RT=50Q**)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range (Fo) 30.000 200.000 MHz
Frequency Stability 30.000 ~ 200.000 All Conditions™ -100 +100 PPM
Temperature Range
Operating (TOPR) -10 +70 °C
Storage (TSTG) -55 +125
Supply Voltage  (VEE) -5.46 -4.94 \/**
Input Current (Ipb) 30.000 ~ 170.000 40 mA
NOE, NOF, COE, COF 50
170.000 ~ 200.000 50
NOE, NOF, COE, COF 60
Output Symmetry 30.000 ~ 200.000 50% Vp-p Level 40 60 %
Rise Time (TR) 30.000 ~ 170.000 20% Vp-p ~ 80% Vp-p Level 2.0 nS
170.000 ~ 200.000 15
Fall Time (TF) 30.000 ~ 170.000 80% Vp-p ~ 20% Vp-p Level 2.0
170.000 ~ 200.000 1.5
Output Voltage  (VoL) 30.000 ~ 200.000 ‘0" Logic Level -1.95 -1.60 Vv
NOE, NOF, COE, COF +3.05 +3.42
(VOH) 30.000 ~ 200.000 ‘1" Logic Level -1.00 -0.75
NOE, NOF, COE, COF +4.00 +4.45
Output Load 30.000 ~ 200.000 ECL Load 5 Gates
Overlap Time 30.000 ~ 200.000 50% Vp-p (Complementary only) 0.5 nS
Start-up Time (TS) 30.000 ~ 200.000 10 mS

PART NUMBER SELECTION / PIN CONNECTIONS

Single Output Pull Up/Down Complementary Output Pull Up/Down

Part# Pinl| Pin7| Pin8 | Pinl4| Resistor Part# Pinl |Pin7 Pin 8 Pin 14 | Resistor
IE1100FRSNOA| NC GND | OUTPUT | -5.2V| Down [a] IE1100FRSCOA | OUTPUT 1| GND OUTPUT 2| -5.2V Down [a]
IE1100FRSNOB| NC GND | OUTPUT | -5.2V None IE1100FRSCOB | OUTPUT 1| GND OUTPUT 2| -5.2V None
IE1100FRSNOC| NC -5.2V| OUTPUT | GND Down [a] IE1100FRSCOC | OUTPUT 1] -5.2V OUTPUT 2| GND Down [a]
IE1100FRSNOD| NC -5.2V| OUTPUT | GND None IE1100FRSCOD | OUTPUT 1| -5.2V OUTPUT 2| GND None
IE1100FRSNOE| NC GND | OUTPUT | +5.0V Up [a] IE1100FRSCOE | OUTPUT 1| GND OUTPUT 2| +5.0V Up [a]
IE1100FRSNOF | NC GND | OUTPUT | +5.0V None IE1100FRSCOF | OUTPUT 1| GND OUTPUT 2| +5.0V None
* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration. [a] up to 1 70MHZ

** |E1100FRSNOF, IE1100FRSNOE Vcc = 5.0 V +0.25 V. Consult factory for test circuitry
See page 35 for environmental/mechanical specincations, test circuits, and output waveform.
All specifications subject to change without notice.

0.285 MAX (7.24)
J 0.031 (0.8) Dia 0.020 +0.004 (0.5 +0.1)
0.819 MAX (20.8
Insulated Stand-offs |= e
N ) Pin 14 Pin 8 T Pin Connections
©O O¢ - #1 N.C. #8 Output
+_'__ > o v 0.300 +0.004 0.520 MAX  #7 -52V  #14 GND (Case)
* 0.250 (7.62 +0.10) (13.2)
(6.35) @O O © ¢
| |/ Pin 7
| . ) |<—>| % _Corner Denotes Pin 1
nch dimensions shall govern. 0.600 +0.005
All dimensions are in inches & (15.24 20.127)

parenthetically in millimeters.
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HALFE SIZE TTL/HCMOS TRI-STATE ENABLE/DISABLE OSCILLATOR

ITI100HRT3S

FEATURES
[ 10 TTL Fanout Frequency Stability Part Number \/
1 8 Pin Dip +100 PPM ITLL00HRT3S I\/I
0 15 pE HCMOS Load +50 PPM IT1150HRT3S

P +25PPM (up to 50 MHz) IT1125HRT3S I

0 Tri-state Enable/Disable
0 Fast Rise/Fall Times

0 45/55 Symmetry (To 80 MHz) [/16!/(/%,[ [iJ/ E/Z K/

[ Optional +3.3 VDC Supply

ELECTRICAL CHARACTERISTICS (Ta = 25°C, VDD = 5.0 V, CL = 15pF)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range (Fo) 1.800 80.000 MHz
Frequency Stability 1.800 ~ 80.000 All Conditions * -100 +100 PPM
Temperature Range
Operating (TOPR) 1.800 ~ 80.000 -10 +70 °C
Storage (TSTG) -55 +125
Supply Voltage  (VDD) 1.800 ~ 80.000 +4.5 +5.5 \
Input Current (IDD) 1.800 ~ 80.000 45 mA
Output Symmetry 1.800 ~ 80.000 1.4V Level 45 55 %
Rise Time (TR) 1.800 ~ 80.000 0.5V ~ 4.5V 6 nS
Fall Time (TF) 45V ~0.5V
Output Voltage ~ (VOL) 1.800 ~ 80.000 0.5 Vv
(VOH) 45
Output Load 1.800 ~ 80.000 TTL 10 TTL
HCMOS 15 pF
* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration. ENABLE / DISABLE FUNCTION**
**An internal pullup reéistor fro™m pin 1 t.o pin8 a.||F)WS' active output .if pin 1is left open. m (Pin 1) OUTPUT (Pin 5)
See page 35 for environmental/mechanical specifications, test circuits, and output waveform. or
All specifications subject to change without notice. OPEN ACTIVE
‘1" Level VIH< 2.2V ACTIVE
‘0’ Level VIL= 0.8V High Z
0.200 MAX (5.08) 0.520 MAX (13.2) 0.464 MAX (11.8)
J 0.031 MIN (0.80) | | | = > |
' — Pin 8 Pin 5 T T Pin Connections
¥ pS #1 E/D** #5 Output
y 0.157 MIN 0.300 £0.008 0464 0520 MAX 44 GND (Case) #5 +5V0C
} (4.0) (7.62 £0.20) (11.8) (132
4 Y\ 20.24 (26.0) Pns ¥ ¢

Dia. 0.018 £0.003

0.46 +0.076 .
( ) 0300 0.008 (7.62 £0.20) \ Comer Denotes Pin 1

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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HALF SIZE TTL/HCMOS TRI-STATE ENABLE/DISABLE OSCILLATOR

ITL100HSS3S

Frequency Stability

Part Number

IT1150HSS3S

IT1125HSS3S

FEATURES

(0 15pF HCMOS Load

O Low Cost 00 PPy
50 PPM

[0 10TTL Loads 25PPM

(0 8 Pin Dip

O Tri-state Enable/Disable
O Optional +3.3 VDC Supply

ELECTRICAL CHARACTERISTICS

e

(Ta = 25°C, VDD = 5.0 V, CL = 15pF)

IT1100HSS3S I\//I

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range  (Fo) 0.032 100.000 MHz
Frequency Stability 0.032 ~ 100.000 All Conditions™ -100 +100 PPM
Temperature Range
Operating  (TOPR) 0 +70 °C
Storage  (TSTG) -55 +125
Supply Voltage  (VDD) +4.5 +5.5 V
Input Current (IDD) 0.032 ~ 100.000 45 mA
Output Symmetry 0.032 ~ 100.000 2.5V 40 60 %
Rise Time (TR) 0.032 ~ 100.000 0.5V ~ 4.5V 6 nS
Fall Time (TF) 0.032 ~ 100.000 4.5V ~ 0.5V 6
Output Voltage (voL) 0.032 ~ 100.000 0.5 \Y
(VOH) 4.5
Output Load 0.032 ~ 100.000 TTL 10 TTL
HCMOS 15 pF

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration.

***An internal pullup resistor from pin 1 to pin 8 allows active output if pin 1 is left open.
See page 35 for environmental/mechanical specifications, test circuits, and output waveform.

All specifications subject to change without notice.

0.236 MAX {6.0)

| _0.031 MAX (0.80)
v

0.157 MIN
h “@0)

4

Dia. 0.018 +£0.003

(0.46 +0.076) 0.300 +0.008

(7.62 £0.20)

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.

ENABLE / DISABLE FUNCTION**

INH (Pin 1) OUTPUT (Pin 5)
OPEN *** ACTIVE
‘0 Level VIH= 2.2V ACTIVE
‘0’ Level VIL< 0.8V High Z

0.520 MAX (13.2)

(6.0

\ Cormner Denotes Pin 1

-
0.464 MAX
| (11.8) |
Pin 8/ NTE ? T
#1 E/D**
0.300 £0.008 0464 0.520 MAX
(7.62 £0.20) (11.8) (132
0,24 Pin 4 ¢ i

Pin Connections

#5 Output

#4 GND (Case) #8 +5VDC

International Crystal Manufacturing, Inc.
Fax (405) 235-1904 « Toll Free 1-800-725-1426 « 24 Hr. Toll

P.0. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741
Free Fax 1-800-322-9426 « www.icmfg.com « E-mail freeland@icmfg.com
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VOLTAGE CONTROLLED CRYSTAL OSCILLATOR -

[ HCMOS/TTL Output ICL125FRSVL | =25 PPM +100

0 Pullability ICLLZ0FRSVS | =20 PP 50 [/ / 0 /f%) E [ﬂ/ E [e K/

7))
x IC1100FRSV2
— FEATURES PART NUMBER SELECTION
; Stability Pullability (MIN)
i 0 Low Power Consumption o (MAX)* Vam S
] [J Tight Stabilities IC1100FRSV2 | 100 PPM +150
@) IC1150FRSV1 +50 PPM +100
o

ELECTRICAL CHARACTERISTICS (Ta =25°C, VDD =5.0 V, CL = 15pF)

PARAMETERS FREQUENCY RANGE CONDITIONS MIN. MAX. UNITS
Frequency Range (Fo) 4.000 160.000 MHz
Temperature Range
Operating (TOPR) 4.000 ~ 160.000 -10 +70 °C
Storage  (TSTG) -30 +85
Supply Voltage  (VDD) 4.000 ~ 160.000 +4.75 +5.25 \
Control Voltage  (Vc) 4.000 ~ 160.000 +0.5 +4.5 V
Input Current (IDD) 4.000 ~ 160.000 25 mA
Output Symmetry 4.000 ~ 160.000 2.5V 40 60 %
Rise Time (TR) 4.000 ~ 160.000 1.0V ~4.0v 10 nS
Fall Time (TF) 4.0V ~ 1.0V 10
Output Voltage ~ (VOL) 4.000 ~ 160.000 loL=32mA 0.5 \
(VOH) IOH = -1 mA 4.5
Output Load 4.000 ~ 160.000 TTL Load 10 TTL
4.000 ~ 160.000 HCMOS Load 15 pF
Start-up Time (TS) 4.000 ~ 160.000 10 mS
Frequency
Stability vs Voltage 4.000 ~ 160.000 VDD = 5.0V +10% -3.0 +3.0 PPM
Modulation Bandwidth 4.000 ~ 160.000 20 kHz

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, vibration, and V¢ = 2.5V.
See page 35 for environmental/mechanical specifications, test circuits, and output waveform.
All specifications subject to change without notice.

285 MAX (7.24)

y 031 (08) Dia 0.018 +.003 (.45
Insulated Stand-offs | -«— 819 MAX (20.8) ->|
o \\@\ Pin 14 Pin 8 T
. ' O O¥ 7 . .
= =l 300 004 520 MAX Fin Gonnections.
4 250 (7.62 £0.10) (13.2) #7GND #14 +5VDGC
(6.35) Ne, Op -
2.020+004 LU ) | |/ Pin 7 ¢
| |-
(@0.5 £0.1) |<— ,600 +.005 —>| % Comer Denotes Pin 1

(15.24 £.127)

Inch dimensions shall govern.

All dimensions are in inches &
parenthetically in millimeters.
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SURFACE MOUNT HCM

OS CLOCK OSCILLATOR

1SO1410

FEATURES

[ Extended Temperature Range
[ Tape and Reel (1,000 pcs. STD)
O Solderable @ 260° for 10 sec.

ELECTRICAL CHARACTERISTICS (Ta =25°C, VDD =5.0 V, CL = 15pF)

SHdO1LV 1T1IOSO

PARAMETERS CONDITIONS ISO1410A 1ISO1410B 1ISO1410C UNITS
MIN. MAX. MIN. MAX. MIN. MAX.
Frequency Range 1.025 26.000 26.000 66.667 26.000| 66.667 MHz
Frequency Stability * -10°C ~ +70°C -100 +100 -100 +100 -100 +100 PPM
-40°C - +85°C -200 +200 -200 +200 - -
Temperature Range
Operating  (TOPR) -10 +70 -10 +70 -10 +70 °C
Storage  (TSTG) -55 +125 -55 +125 -55 +125
Supply Voltage (VDD) +4.5 +5.5 +4.5 +5.5 +4.5 +5.5 V
Input Current (Iop) No Load 23 35 35 mA
Output Disabled (12) 12 28 20
Output Symmetry 2.5V 40 60 - - 40 60 %
1.4V 45 55 45 55 — -
Rlse Time (TR) 1.0V ~4.0v 8 5 7 nS
0.4V ~ 2.4V 8 5 7
Fall Time (TF) 4.0V~ 1.0V 8 5 7
2.4V ~ 0.4V 8 5 7
Output Voltage (VoL) oL = MAX 0.4 0.4 0.4 \Y
(VOH) I0H = MAX 4.6 2.4 4.6
Output Current (1oL) VoL = MAX 16 8 4.0 rnA
(I0H) VOH = MIN -0.4 -0.4 -4.0
Output Load HCMOS 50 50 pF
TTL 10 5 TTL
Start-up Time (TS) 4 10 10 mS
Output Enable/Disable Time 100 100 100 nS
* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration.  ENABLE / DISABLE FUNCTION**
**An internal pullup resistor from pin 1 to pin 4 allows active output if pin 1 is left open. =
See page 35 for environmental/mechanical specifications, test circuits, and output waveform. INH (Pin 1) OUTPUT (Pin 5)
Note: +50 PPM frequency stability at -10 to +70°C also available. ek
Note: A 0.01 uF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) OPEN ACTIVE
f"mi“i"?;.zetl?owef Sg.Pp'tVt"“‘v‘hﬂoise- ihout noti ‘1’ Level VIH = 2.0 V (1IS01410A/C) | ACTIVE
specifications subject to change without notice. 9 Level VIH = 3.5 V/ (1S014108)
‘0" Level VIL < 0.8 V (1SO1410A/C) High Z
‘0’ Level VIL = 1.5 V (1S01410B)
Pin Connections
#1 E/D™  #3 Output
#2 GND  #4 +5VDC Recommended

-« 0.551 MAX (14.0)

0.200 +£0.012 (5.08 +0.3)

Solder Pad Layout

# _ m#3— | | 0.118
Y T I T 0.160 0150 ¢ 3.0)
. 3.81 J
0070 T 4 0.060 (152) = | (4.06) ¥ |<(_.)|
0797 0.341 0.386 MAX 0.300 +0.008 00500 0.0500 | 0228
(2.00)T > (8.65)  (9.80) (7.62 20.2) / | l \ I (}.27) (127) | (6:80)
¢ hYd /Y _ | | -] |-
P i— ] l—c— >~ |- 0.185 MAX 4 ¢ 0.118
0.020 +0.002 (51 £.08)  (4.70) B9
33
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MINIATURE SMD HCMOS OSCILLATOR

ISO7.505

FEATURES
O Miniature Package

Frequency Stability

Part Number

. +100 PPM -10°C to +70°C 1S07.505A 1S07.5058
[ Available -40°C ~ +85°C
} +100 PPM -40°C to +85°C | 1S07.505AE | 1S07.505BE I 1 0 |
[J 3000 G Shock Resistance 450 PPM (upto 50 MHz) | 1S07.505A50 | 1507505850
0 Tri-State Enable/Disable 25 PPM (upto 50 MHz) | 1507.505A25 | 1507.505825
[ Tape and Reel (2,000 pcs. STD)
ELECTRICAL CHARACTERISTICS (Ta =25°C, VDD =5.0 V, CL = Max load)
PARAMETERS FREQUENCY RANGE CONDITIONS ISO7.505A 1SO7.505B UNITS
MIN. MAX. MIN. MAX.
Frequency Range  (Fo) 1.800 80.000 | 1.800| 50.000 MHz
Frequency Stability All Conditions* -100 +100 -100 | +100 PPM
Temperature Range
Operafing (TOPR) -10 +70 -10 +70 °C
Storage  (TSTG) -55 +125 -55 +125
Supply Voltage  (VDD) +4.5 +5.5 +4.5 +5.5 V
Input Current (Iob) 1.800 ~ 25.000 25 20 mA
25.000 ~ 50.000 45 35
50.000 ~ 67.000 60 -
67.000 ~ 80.000 73
Output Symmetry 1.800 ~ 80.000 2.5V 45 55 45 55 %
Rise Time (TR) 1.800 ~ 80.000 0.5V to 4.5V 7 10 nS
Fall Time (TF) 4.5V t0 0.5V 7 10
Output Voltage (voL) 1.800 ~ 80.000 IoL=16 mA/IOL =4 mA 0.5 0.5 Vv
(VoH) IOH=-16 mA/loH-4mA | 45 45
Output Current (loL) 1.800 ~ 80.000 VoL = 0.5V 16 4 mA
(10H) VOH = 4.5V -16 -4
Output Load 1.800 ~ 80.000 TTL 10 10LS TTL
HCMOS 50 15 pF
Start-up Time(TS) 1.800 ~ 80.000 10 10 mS
Enable/Disable Time 1.800 ~ 80.000 100 100 nS

*

Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock, and vibration.

ENABLE / DISABLE FUNCTION**

*** An intemal pullup resistor from pin 1 to pin 4 allows active output if pin 1 is left open. p—
Note: A0.01, uF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to minimize power supply line noise. INH (Pin 1) OUTPUT (Pin 3)
See page 35 for environmental/mechanical specifications, test circuits, and output waveform.
All specifications subject to change without notice. OPEN *** ACTIVE
‘1" Level VIH< 2.2V ACTIVE
‘0’ Level VIL=0.8V High Z
0.02 31035 Pin Connections Recommended
|<_ 0‘2975 5MAX -~ | (0.6) | . | #1 E/D*  #3 Output + Solder Pad Layout
(7.5) —| |- #2 GND  #4 5.0VpC 079"
T 0.079 D
Tolerances shall * (2.0) 0.071
be £0.008" ) 0.197 MAX 0.102 \ b~ |=~¢s 015
(x0.2mm} unless ] (5.0) w“ w (2.6) (1.8) 4.2)
otherwise specified —_—
" e ¥ N N O nl_ [ ] A
| oo | 0.059 MAX (1.68)4 [= 0200 ]
(5.08) (5.08)

Inch dimensions shall govern.
All dimensions are in inches & parenthetically in millimeters.
See page 40 for tape and reel specifications.

International Crystal Manufacturing, Inc.

P.O. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741
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SURFACE MOUNT OSCILLATORS

TAPE AND REEL SPECIFICATIONS g
M L —
e [J— l_
-
Direction of Pull
|rect|on_’ 2'
A B
OOOOOOOO\OOOOO-O—O-T 1209 m
D H T n
R | [ S T 5 ‘I K
QLD
MODEL A B C D E F STD QTY *
1S01410 @1.5 4.0 12.0 115 24.0 4.8 1,000
1SO7.505 @1.5 4.0 8.0 7.5 16.0 2.15 2,000
ISTCX01110 @1.5 4.0 16.0 115 24.0 4.4 1,000
MODEL G H | J K L M
1S01410 2.0 213 @21 @80 2330 25.5 2.0
1SO7.505 2.0 @213 @21 @80 @250 175 2.0
ISTCX01110 3.0 213 @21 @80 2330 24.4 3.0

* Standard reel quantity.

Inch dimensions shall govern.
All dimensions are in inches & parenthetically in millimeters.
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OSCILLATORS

36

CLOCK OSCILLATOR

GENERAL CHARACTERISTICS

ENVIRONMENTAL/MECHANICAL SPECIFICATIONS

Gross Leak Test

Hermetically Sealed Package

Seal Strength

Bend Test
(Pin Material)

Solvent Resistance

Marking Ink
Solderability

Maximum Soldering Temp.

Shock Test

Vibration Test

Temperature Cycle

All units 100% leak tested in Fluorinert FC-43.

Mass spectrometer leak rate less than 2 x 10 Atm. CC/sec. of helium.

2.27 Kg max. force perpendicular to top and bottom.

Will withstand maximum bend of 90°, referenced to base, for 2 bends.

(Iron and Nickel - Nickel coated, solder dipped.)

Isopropyl Alcohol, Trichloroethane

Note 1 - Ultrasonic cleaning not to be used.

Note 2 - Unit can be cleaned in only one solvent listed.
Epoxy, heat cured

The terminals are considered solderable and acceptable for electrical connection if 95% of the cooled solder
surface is uniform and free from breaks and pinholes. The other 5% of the cooled solder surface may show
only pinholes, voids, or rough spots that are not concentrated in one area.

270°C for 10 seconds on leads.

1000 G's, 0.35 ms, 1/2 sine wave, 3 shocks each plane
10-55 Hz, 0.060” D. A., 55-2000 Hz, 20 G's, duration time 6 hours

20 cycles from -55°C to +125°C, 1 hour per cycle, 25°C ref

TTL TEST CIRCUIT

D)o ! TTL Load |
| 1
Test Poim; AL .
! !
+5.0V :’: O1pF Veo OuT iy RL = 40000 10TTL
I 2KQ  10LSTTL
1 GND ; 3.2KQ 4LSTTL

! [
L |
: Y .
: i

&5

Switch in position 1: VCXO

Switch in position 2:
Switch in position 3:

Not Connected
Enable/Disable Function

" Includes stray probe capacitance (15pF TYP)

HCMOS TEST CIRCUIT

i % ® ®
Ve N.C. [INH

Test Point _____ ________. __
; .
: CMOS Load |
Vee ouT] - !
+5VE L 01pF [ENCN :
+33V (F4100) 1 GND) ) I
2000 : CL = 15pF or 50pF
' (See individual
| ' spec. sheet)
: i

Switch in position 1: VCXO {51 o

Switch in position 2: Not Connected
Switch in position 3: Enable/Disable Function

7777
Switch in position 4: Dual Output Vcﬂ;%

* Includes stray probe capacitance (15pF TYP)

®
N.

ECL TEST CIRCUIT (with pull down resistors)
GND

.C.

@ Test
cL” Paint
7

Test

= Point
5.2V v O1pF Swa #8d
o# 470

s1 Test

A ne® O— Point

Slin Position 1: IE1100FRSNOC (IE1100FRSNOA except pin 7 is ground)
Slin Position 2: IE1100FRSNCOC (IE1100FRSCOA except pin 7 is ground)

ECL TEST CIRCUIT (without pull down resistors)

PXE S GNDT OWF - gs0a
Boy—= * J~_01|JF 3500 O #14 #80
#1 #70
ne L3
> 1

_®

S1lin Position 1: IE1100FRSNOD (IE1100FRSNOB except pin 7 is ground)
S1in Position 2: IE1100FRSCOD (IE1100FRSCOB except pin 7 is ground)

TTL WAVEFORM
—= | TF|—  —» | TR|w—
g U R S ! KON G- V'
Logic "1 VOH 2.4V
1.4V
Logic ‘0" VoL 0.5V
= T L. TTTTTTGND
- Tt —
~—— To=1/Fo — | SYMMETRY = ( /7, ) x 100%
HCMOS WAVEFORM
— | TF | - —| TR |--—
T O SN By SO ¥ .\1
Logic "1 f VOH 1 4.5V (90%)
\ {4.0V VCXO) (80%)
2.5V (50%)
. (1.0V VCXO) (20%)
Logic ‘0 VoL 0.5V (10%)
- | ==—aw

-— T

-—— TO0=

1/FO0 —»

ECL WAVEFORM

(VEE = -5.2V)

STt 075V
——

SYMMETRY = (7, ) x 100%

Complementary
Output = = = =

MIN

-1.0V

50% Vpp

-1.6V

«—— T0=1/F0 —

SYMMETRY = {7, ) x 100%

MAX

-.2D ey
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TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS

SELECTION GUIDE

THRU HOLE TCXOs
ITCX01912/IVCTCXO1912

PRODUCT

Frequency Range

9.600 ~ 20.000 MHz

Frequency Stability

+2.0 PPM -20°C ~ +70°C
+2.5 PPM -30°C ~ +70°C

Key Features

CATALOG PAGES

[ Tight Stability over
Wide Temp. Range

[J Adjustable Frequency
[ Superior Quality
PAGE 38

SURFACE MOUNT TCXOs

PRODUCT

ISTCX01110

©

ISTCX02112

Frequency Range

9.600 ~ 20.000 MHz

9.600 ~ 20.000 MHz

Frequency Stability

+2.5 PPM -30°C ~ 75°C

+2.5 PPM -30°C ~ 75°C

Key Features

CATALOG PAGES

J SMD TCXO

[0 Low Profile

[ Wide Temp. Range

[ Opt. Voltage Control

[J Opt. 3.0 V Supply Voltage
PAGE 39

00 SMD TCXO

[ Wide Temp. Range
[ Standard Footprint
O Opt. Voltage Control

PAGE 40

FREQUENCY RANGE BY PRODUCT

PRODUCT

THRU HOLE

ITCX01912/IVCTCX01912

SURFACE MOUNT

ISTCX01110

ISTCX02112

1MHz 9MHz

International Crystal Manufacturing, Inc.
Fax (405) 235-1904 « Toll Free 1-800-725-1426 « 24 Hr. Toll Free Fax 1-800-322-9426 « www.icmfg.com * E-mail freeland@icmfg.com

20 MHz

I o500 - 20.000MH:

9.600 ~ 20.000MHz

9.600 ~ 20.000MHz

P.O. Box 1768 « Oklahoma City, OK 73101-1768 « Phone (405) 236-3741
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TCXO

38

TCXO THRU HOLE

ITCXO1912/IVCTCXO01912

Fully Supported
For New Designs _f

0.461 £0.020
(11.7 £0.5)

Rl

0.736 20.020 _>|

—-——

(18.7 £0.5)
0.138 +0.020
0.843 0.020
(3.5 £0.5) 67 :0.5)
\
” ” 0.224 $0.039
* (5.7 £1.0)
- ~|~-
0.040 +0.008
(1.0 £0.2)
Dia. - 0.020 +0.004 [x3 - 781B] [x4 - 781C]
(0.5 £0.1)
®
NG or Ve GND|| T0.295 20.012
Vee (7.5 +0.3)
0.591 £0.012
(15.0 £0.3)
ELECTRICAL CHARACTERISTICS
PARAMETERS CONDITIONS MIN. MAX. UNITS
Frequency Range 9.600 20.000 MHz
Frequency Tolerance Ta = 25°C -0.5 +0.5 PPM
Frequency Stability -20°C ~ +70°C -2.0 +2.0 PPM
-30°C ~ +75°C -2.5 +2.5
Temperature Range  (TOPR) Operating -35 +85 °C
(TSTG) Storage -55 +125
Supply Voltage (VDD) 4.7 5.3 V
Input Current (IDD) 2 mA
Output Waveform (Clipped SineWave)
Vp-p 1.0 V
Output Load 20 kQ
5 pF
Aging Per Year @ 25°C -1.0 +1.0 PPM
Frequency Stability vs VDD = 5.0V+0.3V -0.2 +0.2 PPM
\oltage Change
Pullability (VCTCX01912) Ve =25V £2.0V +4.0 (IVCTCX01912) PPM
Frequency Adjust Range Int. Trimmer +3.0 PPM

Specifcations available upon request.

* IVCTCXO1912- Voltage Control option.

All specifications subject to change without notice.

Inch dimensions shall govern.

All dimensions are in inches & parenthetically in millimeters.
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TCXO SMD TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS

ISTCXO1110/ISVCTCXO1110

FEATURES APPLICATIONS @
O Tight Stability 0 Communications Equipment

O Miniature Size O Cellular Phones

[0 Wide Temperature Range O Cordless Phones —

O 3V Supply Voltage - L Version [0 Portable Instrumentation
O Aerospace

ELECTRICAL CHARACTERISTICS (Ta = 25°C, VDD = +5.0 V, CL = Max load)

PARAMETERS MIN. MAX. UNITS
Frequency Range* (Fo) (9.60, 12.00, 12.80, 15.36,19.20 STD) 9.600 20.000 MHz
Frequency Stability
Over Temperature Range -2.5 +2.5 PPM
Over Supply Voltage Change (VDD +5%) -0.3 +0.3
Over Load Change 10 kQ +10%, 15 pF +10% -0.3 +0.3
Temperature Range
Operating Temperature (TOPR) -30 +75 °C
Storage Temperature (TSTG) -35 +80
Supply Voltage (VDD) +4.75 +5.25 V
Output Waveform (Clipped Sine)
Peak-to Peak Level (Vp-p) 1.0 V
Input Current (IDD) 2.0 mA
Output Load 10 kQ
15 pF
Frequency Adjustment (Internal Trimmer) +3.0 PPM
Aging (per year at 25°C) -1.0 +1.0 PPM
Voltage Control Option VCTCXO - Version (2.5V +2.0 V) +4.0 PPM
* Other frequencies available. Consult ICM for your requirements.
Al specifications subject to change without notice. PIN CONNECTIONS
ISTCXO1110
#1 GND #4 GND
#2 GND #5 N.C. or V¢
#3 OUTPUT #6 VDD
¥
(0.378£0.012] & 1.340.2 (0.051+0.008)

=-9.640.3~ 497 trimming tool with 0.6mm
24 square tip is required to trim

2 Murata P/N: KMTZO3

2.54

(0.1)

)

e }=-0.7(0.028)

11.410.3—
» e

(0.449£0.012]

[0.30.008}

[0.024]
~-{f= 08

-l

f——of

47402
(0.185£0.008)

el

(0.039£0.0

1.010.2—~{

Inch dimensions shall govern.
All dimensions are in inches & parenthetically in millimeters.
See page 36 for tape and reel specifications.
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TCXO

TCXO SMD TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS

ISTCXO2112

e N
FEATURES APPLICATIONS - -
O Miniature Size 0 Communications Equipment { E
O Surface Mount O Cellular Phones O -
0 Wide Temperature Range O Cordless Phones
O Tight Stability O Aerospace
[0 OptionalVoltage Control O Portable Instrumentation 4 N

ELECTRICAL CHARACTERISTICS (Ta =25°C, VCC =+5.0 V, CL = 10 kQ//10 pF)

PARAMETERS MIN. MAX. UNITS
Frequency Range (Fo) 9.600 20.000 MHz
Frequency Stability

Over -30°C to +75°C -2.5 +2.5 PPM

Over Supply Voltage Change (5.0 V +0.3 V) -0.3 +0.3
Temperature Range

Operating (TOPR) -30 +75 °C

Storage (TSTG) -35 +80
Supply Voltage (VDD) +4.75 +5.25 V
Output Waveform (Clipped Sine)

Peak-to Peak Level (Vp-p) 1.0 V
Input Current (IDD) 2.0 mA
Output Load 10 kQ

10 pF
Frequency Adjustment (Internal Trimmer) +3.0 PPM
Aging (per year at 25°C) -1.0 +1.0 PPM
Voltage Control Option ~ VCTCXO - (pin 1: 2.5V +2.0 V) +5.0 PPM

All specifications subject to change without notice.

Pin Connections

<«— 0.839 £0.020 (21.3 :0.5) —» 0.059 +0.012 #1 Not Connected or Voltage Control (ISVTCX02112)
’ ’ ’ ’ (15 £0.3) #2 Ground (Case)
0.720 £0.020 (18.3 10.5) 0.039 +0.004 (X 4) 0.072 +0.020 S e #3 OUTPUT
|« > | (1.0 £0.1) (1.8 £0.5) 5| #4 Voo
! 4
#4 #GT _ #3 #4
-~ T
0.168 +0.008 0.461 +£0.020 0.295 +0.012
(4.0 £0.2) (11.7 :0.5) (7.5 £0.3) 0185 +0.008 (4.7 £0.2)
#1 #2l #2 #1
o. ofo £0.004 | |
io 25 ;:6 1) 0.158 +0.008
) ) (4.0 £0.2)
Inch dimensions shall govern.
All dimensions are in inches & parenthetically in millimeters.
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MONOLITHIC CRYSTAL

FILTERS

o
ICM filters offer excellent features such as sharp For custom made filters, please specify the =
cut off characteristics, low loss and high stability following: El
over a wide temperature range which are superior . . . .
to LC Filters and Ceramic Filters. Holder Size « Insertion Loss * Ripple « Nominal m
Frequency ¢ Attenuation » Terminating Impedance Py
The basic building block for all custom built ICM » Pass Bandwidth ¢ Spurious Response (0]
filters is the two-pole monolithic filter available in  Operating Temp. Range
S.tandard paCkage as ShOWn. TWO_pOle. monO“thIC Note: 45F Series 45.000 MHz fundamental is a special filter designed for mobile
filters are cascaded to produce four, six and radio and cellular phone applications.
eight pole filter responses with the addition of a0
coupling capacitors between two-pole sections. *° 0.435 MAX
Standard ICM filters are available with center 0513;’4"2“ (11.05) u
frequencies from 10.7 MHz to 90 MHz, and (1949 N o183
from two to eight poles. ) 4es)
00175 | [~ _¢
(0.43) 0.006
0787
(200) @44)
o] e ]
T —|0.192] «—
(4.88)
H 0.311 MAX (7.9)
l HC45 | ¥ 0319 MAX |<————>u
0157 8.1) /e ~ 0126
(4 0) U . N /(Y
- (7.0) o.o14_>” Jﬁ‘ i T
_>”<_ 0.017 0.059 ©.35) 0.709
(0.43) (1.5) (18.0)
MULTI-POLE q H U

0.148 £0.002 (3.75 £0.05)

MULTI-POLE PACKAGE DIMENSIONS TWO-POLE
CASE TYPE L w H A ]
SF101 0.590 (15.0) 0.472 (12.0) 0.591 (15.0) 0.354 (9.0) 0.197 (5.0)
SF102 0.728 (18.5) 0.472 (12.0) 0.591 (15.0) 0.531 (13.5) 0.197 (5.0)
SF103 0.433 (11.0) 0.335 (8.5) 0.453 (11.5) 0.291 (7.4) 0.148 (3.75)
SF104 0.527 (13.4) 0.335 (8.5) 0.453 (11.5) 0.386 (9.8) 0.148 (3.75)

=
=z

100

™\ 10 /| %

Attenuation

Attenuation Band

Attenuatllon Band

70

(wsec)

[~
o]
o
ZO—4HdrCczmH44>»

A Attenuation
Curve |
S 5 Group Delay E
5 '% '% Distortion Group Delay 3 \\ //
8 ER-1 Curve 5
2 2 2 50
sl & & . @ N /
ol = < -— 4
0] \Pass Band, 40
IN
L 'ZZZJ Ripple \ \ / / 30
b4 L ,
A o ? > dB
ifi i to Frequency (MHz 20
Specified Altenuauon/'4 Nor q y (MHz) >
Insertion Loss  Frequency S y
10

-4.0 -3.0 -2.0 -1.0 0 +1.0 +2.0 +3.0 +4.0

SHAPE FACTOR VS NUMBER OF POLES
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FILTERS

CRYSTAL FILTERS

Monolithic Crystal Filters (MCF)

10.7MHz
Model Nominal Pole Pass Band Attenuation Ripple Loss Attenuation Terminating Operating Package
No. Frequency Band Max. Max. Guaranteed Impedance Temperature Style
(MHz) @) | H) | @) | (k) (dB) @) |[(@B) | (Fo-skHz) (ohm//pF) ©
[ 12.5 kHz Channel Spacing
10M7A 10.700 2 3 +3.75 20 | =18.0 0.5 15 32 | 7398-+198% | 1.8ku6.0 —20~+70 | HC-49/U
10M7B 10.700 4 3 +3.75 40 | +14.0 1.0 2.5 50 | #380-+1000 | 1.8k/5.0 —20~+70 | HC-49/Ux2
10M7C 10.700 6 3 +3.75 65 | =125 2.0 3.5 65 |+12.5~x300 | 1.8K//5.0 —20~+70 | SF101
10M7D 10.700 8 3 +3.75 90 | =125 2.0 4.0 90 |+12.5-x300 | 1.8k//5.0 —20-+70 | SF 102
[J 20 kHz Channel Spacing
10M12A 10.700 2 3 +6.0 20 | =25.0 0.5 1.5 33 | *388-118%8 | 3.3k/L5 —20~+70 | HC-49/U
10M12B 10.700 4 3 +6.0 40 | =200 1.0 25 50 | *389-*1998 | 3.3k/15 —20~+70 | HC49/UX2
10M12C 10.700 6 3 +60 65 | =20.0 2.0 3.0 65 |[+20.0~x300 | 3.3K//2.0 —20-+70  [sF101
10M12D 10.700 8 6 6.0 90 | =20.0 2.0 3.5 90 |[+20.0~x300 | 3.3K//2.0 —20-+70  |sF102
0 25 kHz Channel Spacing
10M15A | 10.700 2 3 +7.5 18 | +25.0 05 15 3 | 3901988 | 3.okiz0 -20-+70 | HC-49/U
10M158 | 10700 4 3 +7.5 40 | +25.0 1.0 2.5 50 | 33811989 | 3.0ki2.0 —20~+70 | HC-49/Ux2
10M15C 10.700 6 3 +75 65 | =25.0 2.0 3.0 65 |[+25.0~x300 | 3.3K//1.5 —20~+70  [sF101
10M15D 10.700 8 6 +75 90 | +25.0 2.0 35 90 |[+25.0~x300 | 3.3K//1.5 —20~+70  [sF102
[0 50 kHz Channel Spacing
10M30A 10.700 2 3 +15.0 15 | =50.0 0.5 15 30 | +300-+1000 5.0K//0 —20~+70 | HC-49/U
10M30B 10.700 4 3 +15.0 30 | =400 1.0 2.5 82 | *389-11398 | s.0k/-1.0 —20~+70 | HC-49/Ux2
10M30C 10.700 6 3 +150 60 |=45.0 2.0 2.5 60 |+45.0~x300 |5.0K//~1.0 —20-+70  [sF101
10M30D 10.700 8 6 +15.0 80 | =40.0 2.0 3.0 80 |+40.0~x300 |5.0K/~1.0 —20-+70  |sF102
21.4 MHz
Model Nominal Pole Pass Band Attenuation Ripple Loss Attenuation Terminal Operating Package
No. Frequency Band Max. Max. Guaranteed Impedance Temperature Style
(MHz) @) [ «Hy [ @) [kH) (dB) (@B) [(dB) | (Fo~skHz) | (ohmiipF) (©
[0 12.5 kHz Channel Spacing
21M7A 21.400 2 3 +3.75 20 | =180 0.5 1.5 38 | *389-11398 | ssor6.0 —20~+70 | HC-45
21M7B 21.400 4 3 +3.75 40 | =140 1.0 25 88 | *383-r1398 | ss0/5.0 —20~+70 | HC-45x2
21M7C 21.400 6 3 +3.75 65 |=125 2.0 3.0 65 |+12.5-x300 | 850//5.0 —20-+70 | SF103
21M7D 21.400 8 3 +3.75 90 | =125 2.0 4.0 90 |+12.5-x300 | 850//5.0 —20~+70 | SF 104
0 20 kHz Channel Spacing
21M12A 21.400 2 3 6.0 20 | =25.0 0.5 15 8 733819988 | 1.2ku3.0 —20~+70 | HC-45
21M12B 21.400 4 3 +6.0 40 | =200 1.0 25 62 | *389=1998 | 1.2ki2.5 —20~+70 | HC-45%x2
21M12C 21.400 6 3 +60 65 | =20.0 2.0 3.5 65 |+20.0~x300 | 1.2K//2.5 —20~+70 | SF 103
21M12D 21.400 8 3 +6.0 90 | +20.0 2.0 3.0 90 |+20.0~x300 | 1.2K/2.5 —20~+70 | SF104
[ 25 kHz Channel Spacing
21M15A 21.400 2 3 +75 18 |+25.0 0.5 15 22 | 38911988 | 1.5Kk/2.0 —20~+70 | HC-45
21M15B 21.400 4 3 +75 40 | +25.0 1.0 2.5 82 | 38911398 | 1.5Kk/2.0 —20~+70 | HC-45x2
21M15C 21.400 6 3 +75 65 |=25.0 2.0 2.5 65 |[+25.0~x300 | 1.5K//2.0 —20-+70 | SF 103
21M15D 21.400 8 3 +75 90 | +25.0 2.0 3.5 90 |[+25.0~x300 | 1.5K//2.0 —20~+70 | SF 104
0 50 kHz Channel Spacing
21M30A 21.400 2 3 +15.0 15 |=45.0 0.5 15 3% | 188811988 | 3.0k/r0.5 —20~+70 | HC 45
21M30B 21.400 4 3 +15.0 40 |=+50.0 1.0 25 82 | *389-1098 | 3.0k/-0.5 —20~+70 | HC-45x2
21M30C 21.400 6 3 +150 65 |=50.0 2.0 2.5 65 [+50.0~x300 | 2.2K//0.5 —20~+70 | SF103
21M30D 21.400 8 3 +15.0 80 | +50.0 2.0 3.0 80 |[+50.0~x300 | 2.2K//0.5 —20~+70 | SF 104
42 . ____________________________________________________________________________________________________________________________________________________________________|
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CRYSTAL FILTERS

HIGH FREQUENCY SERIES Ti
Model Nominal Pole Pass Band Attenuation Ripple Loss Attenuation Terminating Operating Package —
No. Frequency Band Max. Max. Guaranteed Impedance Temperature Style r
(MH2) @) [ «z) | @) | o) (dB) @) | @) [ (Fo-skrz) | (ohmipr) © I._||.|
0 Fundamental Tone ;U
45MF7A | 45.000 2 3 +3.75 10 | =125 1.0 2.5 65 +910 300//10.0 —20~+70 | HC-45 0))
45MF7B | 45.000 4 3 +375 | 30 | =125 1.0 4.0 90 +910 300// 8.0 —20~+70 | HC-45x2
45MF15A | 45.000 2 3 +75 15 | =25.0 1.0 2.0 32| 1389-+1988 650// 4.5 —20~+70 | HC-45
45MF15B | 45.000 4 3 +75 30 | 250 1.0 3.0 70 | 733841898 | 6501115 —20~+70 | HC-45x2
45MF20A | 45.000 2 3 £10.0 15 | =34.0 1.0 2.0 32| 139841388 | 7001 2.5 —20~+70 | HC-45
45MF20B | 45.000 4 3 +10.0 40 | =48.0 1.0 3.0 70 | 7338-*1839 700// 1.5 —20~+70 | HC-45x2
45MF30A | 45.000 2 3 +15.0 15 | +50.0 1.0 2.0 35 | 739971838 | soonis —20-+70 | HC-45
45MF30B | 45.000 4 3 +150 | 40 | 60.0 1.0 3.0 70 | 238011009 | soor 1.0 _20~+70 | HC-45x2
0 3rd Overtone
45M7A 45.000 2 3 +3.75 10 | =125 1.0 2.5 35 +910 2.5K/1-0.5 —20~+70 | HC-45
45M7B 45.000 4 3 =375 | 30 | =125 1.0 4.0 75 +910 2.5K/1-0.5 —20~+70 | HC-45x2
45M15A | 45.000 2 3 +7.5 18 | +28.0 1.0 2.0 35 | B00H0%8 | 4ki-1.0 —20~+70 | HC-45
45M15B 45.000 4 3 +75 40 | =30.0 1.0 3.0 70 | 398-+1938 4K/I-1.0 —20~+70 | HC-45x2
45M20A 45.000 2 3 +10.0 15 | =30.0 1.0 2.0 35 | +389-1998 5K//~1.0 —20~+70 | HC-45
45M20B 45.000 4 3 +10.0 35 | =400 1.0 3.0 70 | *389-1998 5K//-1.0 —20~+70 | HC-45x2
45M30A | 45.000 2 3 £150 | 15 | =500 1.0 2.0 30 | #338-+1989 8K//~1.0 —20~+70 | HC-45
45M30B | 45.000 4 3 +15.0 | 30 | =500 1.0 3.0 70 | 3881888 8K//~1.0 —20~+70 | HC-45x2
70M15A 70.000 2 3 +75 15 | =30.0 1.0 2.0 35 | 133341838 | 2.0k/-1.0 —20~+70 | HC-45
70M15B 70.000 4 3 +75 25 | +25.0 1.0 3.0 70 | 33911838 | 2.0k/-1.0 —20~+70 | HC-45x2
70M20A 70.000 2 3 +10.0 15 | =400 1.0 2.0 35 | 39911898 | 2.5k/-1.0 —20~+70 | HC-45
70M20B | 70.000 4 3 £10.0 | 35 | =400 1.0 3.0 70 | 3901880 | 2.ski-1.0 —20~+70 | HC-45x2
90M15A 90.000 2 3 +75 15 | +30.0 1.0 2.0 35 | 398-*18%9 1.4K// 0 —35~+70 | HC-45
90M15B 90.000 4 3 +75 25 | +25.0 1.0 3.5 70 | 338-*1839 1.4K// 0 -35-+70 | HC-45x2
90M20A 90.000 2 3 +10.0 15 | =40.0 1.0 2.0 35 | 7399711898 | 1.5Kk/-1.0 _35~+70 | HC-45
90M20B 90.000 4 3 +10.0 35 | =400 1.0 3.0 70 | 73981898 | 1.5Kk/-1.0 —35~+70 | HC-45x2
90M30A | 90.000 2 3 +15.0 | 15 | =50.0 1.0 2.0 35 | 739971898 | aki-1.0 -35~+70 | HC-45
90M30B | 90.000 4 3 150 | 25 [=50.0 1.0 3.0 70 | B8 | aks-10 _35~+70 | HC-45x2
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CRYSTAL FILTERS

SURFACE MOUNT PACKAGES

FILTERS
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CRYSTAL DATA

Typical Crystal Design

Before beginning a design or purchase of a
crystal there are system parameters which must
be considered. Below are questions which need to
be determined by your system. These parameters
will determine the crystal specifications.

1. On what crystal frequency do you wish to
operate?

2. How much can the frequency be off at room
temperature (+25C)?

3. What is the temperature range over which the
crystal will operate?

4. How much can the crystal change frequency
over the temperature range?

5. Is the crystal to be operated at Series or
Parallel resonant?

6. If operated at parallel. What is the parallel
capacitance in

picofarads (pF)?

7. Is pullability important?

8. What holder type or can size do you require?

The Quartz Crystal
The quartz crystal may be represented by the L,
C, R circuit (Below).

CO is the capacitance formed by the crystal
electrodes plus any holder capacitance. The LI,
Cl, Rl branch is called the “motional arm”. The
motional capacitance, Cl, controls the “pullability”
of the crystal. The shift of a crystal can be
calculated by the following formula...

Ci1

PPm fr Series = ————
2 * (CO+CL)

Knowing two different loads on the crystal, we can

look at the differences between each shift from

series to calculate total trim range.

Example: given a 0.020 pF Cl and a CO of 4.26
pF the shift from series of a 20 pF load is 412.2

ppm and the shift of a 27 pF load is 319.9 ppm.

This gives us a tune range of 92.3 ppm between
20 pF and 27 pF loads.

Cl and RI can be specified on any crystal. Typical
values of Rl are 10 to 25 ohms on the
fundamental mode and higher on overtones.
Typical motional capacitance values are between
0.016 pF and 0.034 pF for a fundamental crystal.
Motional capacitance is divided by the overtone
squared. Static capacitance (CO) is about 213
times Cl on the fundamental mode.

Frequency

The quartz crystal can be made on frequencies
between 70 kHz and 200 MHz. The quartz crystal
is designed to operate on its fundamental
frequency or one of its overtones. The overtones
are related to the fundamental frequency and

occur at odd harmonic intervals. (1, 3, 5, 7, etc.)
This becomes important between the 15 MHz to
30 MHz Range. Crystals in that frequency range
can be made as either a fundamental or 3rd
overtone. Fundamental mode crystals at these
frequencies become very expensive as the quartz
blank is extremely thin and difficult to handle, and
therefore causing a higher rate of breakage in
processing. If you specify an overtone mode
instead of the fundamental, the cost savings

may be significant.

—
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Calibration

Crystals are the key components in an oscillator
circuit and they are affected by ambient conditions,
particularly the temperature.

The most common calibration specification is
+10 ppm or +.001% at + 25°C and your specific
load, it is also the least expensive.

Temperature Calibration

The chart to the right shows the change in
frequency with respect to temperature. The various
curves are dependent on the angle at which the
quartz is cut from the original crystal. The angle of
cut is controlled by
x-ray diffraction
techniques. The
curves in this chart
show that as the
tolerance becomes
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TEMPERATURE (°C)

Crystal Load  Series Resonance

When a crystal is operating at series resonance
(fs), it looks resistive in the circuit. Thus, its
impedance at fs is near zero. In a well designed
series resonant circuit, correlation is not a problem
and load capacitance norvan 1A

does not have to be + [rsonance / RESONANCE
specified. .

SERIES /
RESONANCE
<+ ! FREQUENCY
FA

2R FCA

0

REACTANCE

Parallel Resonance
(antiresonance)

The crystal’'s impedance
values will have the effect of pulling the frequency
of the crystal. If the crystal is to be used at parallel
resonance, the load capacity (in picofarads) should
always be specified. Load capacity is the dynamic
capacity of the total circuit measured or computed
across the crystal terminals. It is selected to
operate the crystal at a stable point on fs-fa
reactance curve (10pf to close to fs). For more
information on computing the load capacity of a
circuit see our Oscillator Data sheet.
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TECHNICAL
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CRYSTAL OSCILLATOR DATA

Typical Crystal Oscillator Design

An oscillator is an amplifier with a feedback loop
from output to input. Barkhausen criteria states
that for oscillation to occur the product of the gains
around a loop must be equal to or greater than
unity and that the sum of the phase shifts around
the loop must be a multiple of 360°.

Before beginning a design or purchase of an
oscillator there are system parameters which the
oscillator will need to conform to. Below are
questions which need to be determined by your
system. These parameters will determine the type
of oscillator you will require (TCXO, TCVCXO,
VCXO, Clock, Ovenized).

1) What frequency do you wish to operate on?

2) How much can the frequency vary in your
system?

3) What is the temperature range the oscillator will
operate in?

4) What power is available to operate the
oscillator?

a) What is the voltage level and its tolerance?

b) How much current can the oscillator consume?

5) How large can this oscillator be physically?

6) What output wave shape is reguired in your
system?

(TTL, CMOS, ECL, Sine Wave)

a) Sinewave level and harmonic levels required

7) What type of load will the output of the oscillator
experience?
(ex. 50 ohms)

8) How closely does the oscillator need to be set
to frequency?

9) Do you need a trimmer to compensate for aging
or crystal differences?

10) How much can the oscillator shift frequency
over time?

11) Does your system require control of the
frequency by a voltage?

a) What is the direction of frequency
vs. voltage?

b) Is the control AC or DC (modulation or PLL)?

¢) What is the voltage control range?

d) What is the minimum and maximum frequence
change required

e) Do you need the frequency change vs. the
voltage change to be linear?

The Quartz Crystal
The quartz crystal may be represented by the
L,C,R circuit (Upper Right).

CO is the capacitance formed by the crystal
electrodes plus any holder capacitance. The LI, Cl,

RI branch is called the o—
“motional arm”. The motional
capacitance, ClI, controls the
“pullability” of the crystal. co
The shift of a crystal can be
calculated by the following

formula.... o

L1

C1l

R1

]

PPm fr Series= c1
2 * (CO+CL)

Knowing two different loads on the crystal, we can

look at the differences between each shift from

series to calculate the total trim range.

C1 and R1 can be specified on any crystal. Typical
values of R1 are 10 to 25 ohms on the
fundamental mode and higher on overtones.
Typical motional capacitance values are between
0.018 pf and 0.024 pf for a fundamental crystal.
Motional capacitance is divided by the overtone
squared. Static capacitance (CO) is about 213
times C1 on the fundamental mode.

L1 can be calculated knowing the series
frequency of the crystal.

Example: given a 0.020 pf C1 and a CO of 4.26pf
the shift from series of a 20pf load is 412.2 ppm
and the shift of a 27pf load is 319.9 ppm. This
gives us a tune range of 92.3ppm between 20 pf
and 27 pf loads.

Fundamental Oscillators
MODIFIED COLPITTS OSCILLATOR

The oscillating loop C1, C2 in parallel with RE,
Ctrim in parallel with Cpad and the crystal can be
isolated from load effects in the colpitts oscillator
by keeping RC«RE. The output waveform at the
collector is highly distorted due to the self limiting
of the oscillator drawing pulses of collector
current. The trimmer in this design has only a
second order effect

on loop gain. The
loop gain in this

circuit is controlled by 3 RC
the gain of the - o
transistor and the

reactance and ratio ceap | | €T |

of C1l and C2. To I :[Rz I €2 3 Re

begin with the il

reactance Of C2 MODIFIED COLPITTS OSCILLATOR

should be -j75 ohms and the reactance of C1
should be slightly larger.

1
Crystal load capacity= 1 1 1
+—+

Cl C2 (Cpad + Ctrim)
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PIERCE OSCILLATOR

The oscillating loop

C1 in parallel with f e ‘
R2, Ctrim in parallel 3R '_:1 RC
with C2 & Rc and the

crystal is directly tied
to the load causing 1
poor load stability. 3

RE =T
The trimmer is il ¥ e
across one Of the PIERCE OSCILLATOR
feedback capacitors and directly effects loop gain.
The output waveform at the collector is relatively
sinusoidal.

Crystal load capacity= 1 . 1
Cl1 (Cpad + Ctrim)
Overtone Oscillators
C1 (C2 + Ctrim)
OVERTONE COLPITTS OSCILLATOR

The design considerations are the same as the
modified colpitts oscillator. Tune C2 and L3 to the
frequency directly between the desired overtone

and the overtone just
below. Choose
values of C2 and L3 L
such that X, in
parallel with X ,=-j75 cPAD| | CTRIM
ohms. The static I
capacitance of the
crystal can be

canceled by pIacing OVERTONE COLPITTS

an inductor across

the crystal, from the crystal to ground or from the
crystal to the emitter of the transistor. This will
increase the drive on the crystal. Chy is used to
increase the Q of the trap.

1

Load =
W*(X +X X+ 1)

Cpad+Ctrim L1 Cl

W =2TF

OVERTONE PIERCE
L1//C2 form a trap in the same manner as C2//L3
in the colpitts oscillator. Choose L1 and C2 in the

manner outlined in the “Overtone Colpitts” design.

As in the colpitts design an inductor can be
added to tone out the effect of the crystal’s static
capacitance (CO0).

1
WH(X, + 1 )

1 1
+

Cpad+Ctrim XLI

Load =

X

Nth Overtone
Oscillators

GROUNDED BASE
CONFIGURATIONS

These oscillators may
be tuned initially by
placing an AC short
across the crystal
and tuning Ctrim.
These are basically
amplifiers with a
tapped capacitor
resonant circuit in the
collector. The tapped
capacitor should
match the
impedances of the
input and output. In
the “Grounded Base
Butler” Oscillator the
loop gain may be
increased by
shunting Re.

Crystal Load
Capacity = Series

TWO TRANSISTOR
BUTLER

The butler oscillator
has the ability of high
frequency good load
stability and output
amplitude gain.

GROUNDED BASE BUTLER OSCILLATOR

Vee T

L1

R1 5:

TWO TRANSISTOR BUTLER OSCILLATOR

This circuit is commonly used in wide pull

VCXOs and TCVCXOs.

Crystal Load Capacity = Series

NOTE: Crystal loads should be kept between series
and 10 pf. The lighter the load the higher the apparent
series resistance. Tolerances at lighter loads cause
more variations in crystal calibration tolerance.

20
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ey
o
w
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z
< £
0 7
5 p
i /
74
10 .
1000 Crystal Load (pf) 10
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NOTES
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