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AJ[ FOX, we pride ourselves on offering

the world's broadest range of standard, stocked,
off-the-shelf crystals and oscillators. We also pride
ourselves on knowing what the market needs.
And we understand that, more and more, your
applications may require a frequency control device
with characteristics or capabilities that are not met
by our standard offerings. That's why we've
developed the Fox Customer Technology Center
(CTC).. .as a resource for your special needs.

Our new CTCis designed specifically to deliver
cost-gffective, fast-tum solutions to highly
application-specific requirements for crystals,
oscillators, TCXO0s, VCXOs and 0CXOs.

From tweaks to full custom

Your custom frequency control need may be for

a slight modification to anexisting product. . .

a significant variation of a current product. . .or
an entirely new concept never before offered, but
just what you need for your unique application.
Whatever it takes, the FOX CTCis prepared to
tackle it. We'll evaluate your need and provide

a candid response on what it will take to meet
that need. And, if we simply can't do it, we'll

tell you that, too. ..and perhaps suggest
another solution to the problem. Our application
engineers are skilled at creating just the right
solutions. If your application warrants it, we'll
send a FOX FAE to your site fo discuss the
situation with you in person.

The Fox CTC has already proven to be a
tremendous success: several innovative products
have already been developed by the CTC,
including a 77 MHz TCXO, which was designed,
developed, produced, tested and shipped in a
matter of days. .. rather than the four months
quoted by our compefitors! !

Engineered solutions for
your application

At the heart of the Fox CTCis a powerful, focused
engineering capability, representing an infegration
and expansion of our design engineering and
customer support resources, and a significantly
expanded Field Application Engineering staff.

The CTC specializes in the development of TCXOs,
VCX0s and OCXOs over a wide range of
frequencies and output structures not previously
addressed. The CTC also employs patented

...Your Resource for Custom
y Crystal and Oscillator Development

technology for oscillator and RF applications up to
1.4 GHz, opening up new possibilities for highly
engineered telecom and fiber optic products.

The CTC s supported by a newly formed

Design Central, comprising the Fox's DEN (Design
Engineering Network) and the Fox Customer
Application Team (CAT). The latter is a dedicated,
multi-discipline team consisting of the primary
customer service person, technical supervisor,
design engineer and marketing person serving
that particular customer. On the production side,
the CTC has extensive manufacturing tools at its
disposal, including an expanded range of thick
and thin film, laser, pick and place, wire bonding
and wafer handling processes.

Qur (TCis your resource!

No matter how unique your frequency control need
may be, chances are high that it can be met at the
Fox Customer Technology Center. Call us with
your problem. . .or visit our CTC website at
foxonline.com/ctc. . .and we'll provide the solution!




MissioN STATEMENT

Fox Electronics' mission is to provide a broad line of frequency control products to worldwide
electronics markets. Combining the disciplines of engineering, manufacturing, quality assurance,
operations, information systems and marketing, Fox strives to provide its customers with superior quality,

excellent service, leading edge products and knowledgeable application support.

Regular updates and New Product Announcements are made on our web site. Visit http://www.foxonline.com
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Fox Electronics has a staff of application specialists ready to help you. Contact our hotline

tech_support @ foxonline.com
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DISTRIBUTOR BRIEFING

The Fox Distribution Program includes all of the Fox Part Numbers identified as DISTRIBUTOR STOCKING
STANDARDS plus all of our JITO-2 product line. Fox franchised distributors maintain inventory of the
STANDARDS to assure a constant supply to customers who design these items into their products. Of course,
JITO-2 products are not maintained in inventory as they are 'built to order and schedule' for JIT delivery.

This STANDARDS PROGRAM is formalized in our distributor relationship and in our Contract Manufacturing
relationships, providing maximum global flexibility to our OEM customers. Design engineers can be confident
that a STANDARD oscillator or crystal will be available for future manufacturing needs. A check with the Fox
website will reveal current address and phone number information for all of the authorized distributors in your
area. The feature "StockCheck" on Fox's home page (www.foxonline.com) may be used to confirm
distributor inventory. Fox global distributors may have regional marketing centers in certain areas of the world,
easily located through the distributors' website.

Global Distribution

AT F <=z>

FUTLURE
www.avnet.com o www.reptron.com

www.futureelectronics.com

North American Distribution

R

www.e-sonic.com www.jacoelectronics.com www.dove-electronic.com
m Progressive _-_ﬂ'
san iz B EEETIN C ST e #SECTHE T TR

www.mouser.com www.jandevices.com www.progressiveimage.com

& carsco

Wwww.capsco.com

European Distribution Singapore Distribution
Eurosource MEV Elektronik Seamax
www.eurosource.co.uk |[www.mev-elektronik.com sales@seamax.com.sg

Australian Distribution

Clarke & Severn
www.clarke.com.au
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RD SPECIFICATIONS

STANDARD C PO A

PARAMETER HC49U* HC495/49SD FPX FE
-T Frequency Tolerance @ 25°G  +30PPM +30PPM +50PPM +50PPM
Frequency Stability +50PPM +50PPM +100PPM +50PPM
HC49U Resistance Weld Operding Temperature ng‘}ZO"C ~+70°C|-20°C~+70°C| -10°C~+70°C |-10°C~+60°C
*Optional third lead, vinyl Seeves (HC49U only), and mylar spacer.  All specifications subject to change without notice.
foatt—— 1,015 M i) ** Measurements are displayed in Millimeters.
* Inventory Support fot— 10.15 —m}
HC49S5 Resistance Weld HC49SD Surface Mount
« Standar d Packages
o 11,35 Max —= FPX Surface Mount FE Surface Mount
135.48 Max
« Lowest Pricing e |
5.3 Max p— 7
. 3.6 Max 5 Max I |. i) ‘
¢ Fox Quality | Fe—sa:02—] E— T
13.2 Max =i _T

¢ Technical Support
Please Refer To Specification SheetsFor Details

FREQ CL Hc4u ERW Hcags  ERW  HcaosD  ERW mx  ERY FE  ERW

(MHZ MAX MAX MAX MAX MAX
1.843200 13pF FOX018S 800
2.000000 20pF FOX020S 500
2.097152 20pF FOX021S 500
2457600 32pF FOX024S 300
3.579545 18pF FOX036S 120 FOXS/036S 200 FOXSD/036S 200 FPX036S 200
3686400 | SERIES| FOX0368S 120 FOXS/0368S 200 FPX0368S 200
3.686400 20pF FOX0368-20 120 FOX S/0368-20 200 FOX SD/0368-20 200 FPX0368-20 200
4.000000 | SERIES| FOXO040A 100 FOX S/040A 150 FPX040A 150
4.000000 20pF | FOX040 100 FOXS/040 150 FOXSD/040 150 FPX040 150
4.096000 20pF FOX0496-20 100 FOX S/0496-20 150
4.194304 12pF FOX041 100 FOXS/041 150 FOXSD/041 150
4.433619 20pF FOX 0443 70 FOXS/0443 150 FOXSD/0443 150
4915200 | SERIES| FOX049 55 FOXS/049 150 FPX049 150
4.915200 20pF FOX049-20 55 FOX S/049-20 150 FOXSD/049-20 150 FPX049-20 150
5.000000 20pF FOX05A 50 FOXSD/05A 120
6.000000 SERIES | FOX060 40
6.000000 20pF FOX060-20 40 FOXSD/060-20 120
6.144000 30pF FOX061 40
6.144000 20pF FOX061-20 40
7.372800 | SERIES | FOX073 40 FOXS/073 80 FPX073 80
7.372800 20pF FOX073-20 40 FOXS/073-20 80 FOXSD/073-20 80 FPX073-20 80
8.000000 [ SERIES| FOX080 35 FOXS/080 80 FPX080 80
8.000000 20pF FOX080-20 35 FOX S/080-20 80 FOXSD/080-20 80 FPX080-20 80
8192000 | SERIES| FOX081 35
8.192000 20pF FOX081-20 35 FOXS/081-20 80 FOX SD/081-20 80 FPX081-20 80
9.216000 | SERIES| FOX092 35
9.830400 | SERIES| FOX093 35 FOXS/098 60
9.830400 20pF FOX098-20 35 FOX S/098-20 60 FOXSD/098-20 60 FPX098-20 60 FE098-20 60
10.000000 [ SERIES| FOX100 30 FOXS/100 60 FPX100 60
10.000000 20pF FOX100-20 30 FOXS/100-20 60 FOXSD/100-20 60 FPX100-20 60 FE100-20 60
11000000 | SERIES| FOX111 30
11.000000 20pF FOX111-20 30 FOXS/111-20 60 FOXSD/111-20 60 FPX111-20 60
11.059200 20pF FOX115-20 30 FOXS/115-20 60 FOXSD/115-20 60 FPX115-20 60 FE115-20 50
12.000000 | SERIES| FOX120 30 FOXS/120 60 FPX120 60
12.000000 20pF FOX120-20 30 FOXS/120-20 60 FOXSD/120-20 60 FPX120-20 60
12.288000 20pF FOX128-20 30 FOXS/128-20 60 FOXSD/128-20 60 FPX128-20 60
14.318180 20pF FOX143-20 25 FOXS/143-20 40 FOXSD/143-20 40 FPX143-20 40 FE143-20 60
14.745600 20pF FOX147-20 25 FOXS/147-20 40 FOXSD/147-20 40 FPX147-20 40 FE147-20 60
15.000000 20pF - - - - — — — - EE150-20 60
16.000000 | SERIES| FOX160 25 FOXS/160 40 FPX160 40
16.000000 20pF FOX160-20 25 FOXS/160-20 40 FOXSD/160-20 40 FPX160-20 40 FE160-20 60
18432000 | SERIES| FOX184 20
18.432000 20pF FOX184-20 20 FOXS/184-20 40 FOXSD/184-20 40 FPX184-20 40
19.660800 | SERIES| FOX196 20
19.660800 20pF FOX196-20 20 FOXS/196-20 40 FOXSD/196-20 40 FPX196-20 40
20.000000 | SERIES| FOX200 20 FOXS/200 30 FPX200 30
20.000000 20pF FOX200-20 20 FOX S/200-20 30 FOXSD/200-20 30 FPX200-20 30 FE200-20 40
22118400 20pF FOX221-20 20 FOXS/221-20 30 FOXSD/221-20 30 FPX221-20 30 EE221-20 40
24.000000 20pF FOX 240F-20 20 FOX S/240F-20 30 FOX SD/240F-20 30 FPX240F-20 30 FE240F-20 40
24576000 20pF FOX245F-20 20 FOX S/245F-20 30 FOX SD/245F-20 30 FPX245F-20 30 FE245F-20 40
25.000000 20pF FOX 250F-20 20 FOX S/250F-20 30 FOX SD/250F-20 30 FPX250F-20 30 FE250F-20 40
27.000000 20pF FOX SD/270F-20 30
32.000000 20pF FOX320-20* 40 FOXSD/320-20* 100 FPX320-20* 100
48.000000 20pF FOX480-20* 40 FOXSD/480-20 * 100 FPX480-20* 100
50.000000 20pF EOX500-20* 40 FOXSD/500-20 * 100 FPX500-20* 100
56.448000 18pF FOXSD/564-18* 100
60.000000 | 20pF | FOX600-20* 40 FOXSD/600-20 * 100 FPX600-20* 100
64.000000 20pF FOX640-20 * 40 FOXSD/640-20 * 100 FPX640-20* 100

* 3rd Overtone. "F" suffix denotes fundamental Rev. 05/01/02
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STANDARD

WATCH CRYSTALS

FSR327

* FOX STANDARD SPECIFICATIONS

PARAMETER FSR327 |.._ 8.7 Max _.l ‘
Frequency 32.768 kHz

Frequency Tolerance +20PPM %ﬁ:ﬁ 2.5 Max
Frequency Stability -0.04 PPM/(D°C)? )
Operding Temperaiure Range -40°C ~ +85°C : _"
Load Capacitance 12.5pF 05201 ===

Drive Leve 1.0puwW 5.5 +0.1

» FOX STANDARD SPECIFICATIONS

NC26

PARAMETER NC26
Frequency 32.768 kHz 0.2 £0.07
Frequency Tolerance +20PPM j.
Freque_:ncy Stability -0.04 PPM/(DPC)? 0.7 +0 2.0 Max
Operating Temperature Range -20°C ~+60°C T"
Load Capacitance 12.5pF _—| I
Drive Level 1.0 pw 4.0 Min [=—

— 6.0 Max
NC38
PARAMETER NC38 A
Frequency 32.768 kHz T
Frequency Tolerance +20PPM _{
Frequency Stability -0.04 PPM/(D°C)? 11202 | 39
Operating Temperature Range -20°C ~+60°C ¥ '
Load Capacitance 12.5pF ‘
Drive Level 1.0 uyw M= B3 Mex
Rev. 05/01/02

Parabolic Temperature Curve

T(C)
-2|0 -1|0 lIJ 1|0 2:0 .'ISO 40 5|0 qo 7|0
I I | 1

104
204
230l
-40
50+

0L
A fif (PPM)

To determine frequency stability, use parabolic curvature (K).
Far example: What is stability at a5T?

1) Change in T {°C) = 45-25 = 20°%C

2} Change in frequency = -0.04 PPM * (& C:]2
-0.04 PPM * (20)2
-16.0 PPM

won
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* Inventory Support
* Standard Packages
* Lowest Pricing

* Fox Quality

» Technical Support

STANDARD

OSCILLATORS

DISTRIBUTOR STOCKING ITEMS

F1100E / F5C-2E H5C-2E KFO90AT
| b 208 max —] 32 et F3345/F4100/F4105/F4106 128 Max
. N 7.5 Max
5.08 Max [ ] 6.0 Ma |'—‘l1__5§“." . T
’ IIV V|| 5.08 I
5.08

* FOX STANDARD SPECIFICATIONS
PARAMETER F1100E F5C-2E H5C-2E | KFO90AT F3345 F4100 | FA105/F4106
\Voltage 5v 5v 5v 5V 5v 3.3V 3.3V
Frequency Stability 100PPM +100PPM +100PPM | +100PPM | +100PPM | #100PPM |50/ +25PPM
Operating Temperature Rangg 0°C ~ +70°C | 0°C ~+70°C | 0°C ~+70°C |-10°C ~ +70°C|-10°C ~ +70°C|-10°C ~ +70°C|-10°C ~ +70°C
Output TTL HCMOS HCMOS HCMOS HCMOS HCMOS HCMOS

FREQUENCY F4105/ E
k) F1100E  F5C-2E H5C-2E  F3345  F4100 calo  KFOS0AT
1.000000 | F1100E-010 H5C2E-010 JITO2
1.843200 | F1100E-018 F3345-018 | F4100-018 KFO-018 | JITO-2
2.000000 | F1100E-020 KFO-020 | JITO-2
2.457600 | F1100E-024 JTO-2
3.686400 | F1100E-0368 H5C2E-0368 F4100-0368 JTO2
4.000000 | F1100E-040 F4100-040 KFO-040 | JITO-2
6.000000 | F1100E-060 JTO2
7.372800 | F1100E-073 JITO2
8.000000 | F1100E-080 | F5C2E-080 | H5C2E-080 | F3345-080 KFO-080 | JITO-2
10.000000 | F1100E-100 | F5C2E-100 F4100-100 KFO-100 | JITO-2
11.059200 | F1100E-115 JTO=2
12.000000 | F1100E-120 | F5C2E-120 F3345-120 KFO-120 | JITO-2
14.318180 | F1100E-143 F3345-143 | FA100-143 | F4105-143 | KFO-143 | JITO-2
14.745600 | F1100E-147 JITO-2
16.000000 | F1100E-160 | F5C2E-160 | H5C2E-160 | F3345-160 | F4100-160 KFO-160 | JITO-2
18432000 | F1100E-184 F4100-184 JITO2
20.000000 | F1100E-200 | FSC2E-200 | H5C2E-200 | F3345-200 | F4100-200 | F4105-200 | KFO-200 | JITO-2
24.000000 | F1100E-240 | F5C2E-240 F3345-240 KFO-240 | JITO-2
25.000000 | F1100E-250 | F5C2E-250 | HSC2E-250 | F3345-250 | F4100-250 | F4105-250 JTO2
32.000000 | F1100E-320 | FSC2E-320 | HSC2E-320 | F3345-320 | F4100-320 | F4105-320 | KFO-320 | JITO-2
33.333000 F4100-333 JITO-=2
40.000000 | F1100E-400 | F5C2E-400 | H5C2E-400 | F3345-400 | F4100-400 | F4105-400 | KFO-400 | JITO-2
44.000000 F4106-440 JTO-2
48.000000 | F1100E-480 F4100-480 KFO-480 | JITO-2
50.000000 | F1100E-500 H5C2E-500 | F3345-500 | F4100-500 | F4105-500 | KFO-500 | JITO-2
60.000000 F3345-600 | F4100-600 KFO-600 | JITO-2
64.000000 | F1100E-640 H5C2E-640 | F3345-640 KFO-640 | JITO-2
66.666700 F4100-666 | F4105-666 | KFO-666 | JITO-2
80.000000 | F1100E-800 JITO-2
100.000000 | F1100E-1000 F4105-1000 JITO-2
106.250000 F4100-1062| F4105-1062 JTO-2
125,000000 F4105-1250 JITO-2
Rev. 05/01/02
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STANDARD - FOX STANDARD SPECIFICATIONS _________|

PARAMETER VCS25AXT FOX801BE
VCXOs & TCXOs e
S S Frequency Stability +50PPM +2.5PPM
Pullability +100PPM +3.0PPM
DISTRIBUTOR STOCKING ITEMS Operaing Temperare Renge | 10°c-+70°C | soe- 4750

'VCS25AXT* (VCXO) OX801B ®

Frequency (MHz2) Part Number Frequency (MHz) Part Number
4.096000 VCS25AXT-0496 10.000000 FOX801BE-100
8.192000 VCS25AXT-081 12.800000 FOX801BE-128
12.288000 VCS25AXT-128 14.400000 FOX801BE-144
16.384000 VCS25AXT-163 16.000000 FOX801BE-160

27.000000 VCS25AXT-270 19.200000 FOX801BE-192
35.328000 VCS25AXT-353 20.000000 FOX801BE-200
44.736000 VCS25AXT-447 1 The voltage control may be disabled by applying 1.50 voltsto pin 1.
1 Other voltages, stabilities, and pullabilities available on custom order. Trimmerless and non-vc parts available on custom order.
Rev. 05/01/02
#3 #2

| 7.5 Max | T
[_l#ﬁl_ffud« T 11.4 0.3
E 5.0 Max B! ) L l
L{\_f'\_{ _L

¥ #2 #3 9.6 £0.3

_{g 2.0 t‘Tﬂx

L{\_{‘_I\_j

|-5.03-I_r

Recommended
Solder Pad Layout

T Socommended

s 00 ]

_f_ 4.2 [ O "4
NoO- LT

el o o

# Veantrol #4 Output " )
#2 EMD #5N.C. Pin Connections
#3 GND #6 Vo, #1 Veor N.C>  #3 Output

#2 GND #4 Vpp
* A, B is N.C. all other V¢

g FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554  http://www.foxonline.com
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For custom frequency oscillators fast...

When you need your oscillators fast...real fast...
Fox Rocks! Only the Fox JITO-2 line delivers:
M Custom and standard frequencies from 340 kHz to 250 MHz

@ A [ t 25[] MH M Phase jitter comparable to fixed frequency oscillators
( 7/ 7o —2 ny Trequency up t Lo m25100 PPM stabity
SHmplas wemile’ pmdunlion B 3.3 or 5 valts; -40° to +85°C; SMD and thru-hole
—

i B Samples/prototypes overnight; production quantities in 10 days or less
Just-IN-TIME OSCILLATORS® quanlltlas in10 davs or Jess! W Total ordering/scheduling flexibility for IT and BTO

SSFASTFOX PRODUCT LINE

% FAST DELIVERY
? SUPERIOR QUALITY

% CRYSTALS AND OSCILLATORS

Let FASTFOX help you with all your "Rush" Requirements 1-888-GET-2-FOX
Delivery: 5to 30 working days

Quartz Crystals

HC49U
3~ 27 MHz fundamental

Look for the Logo

30 ~60 MHz 3rd overtone
HC49SD £

3.579 ~ 64MHz ,‘_FASTF OX
Oscillators

for Fast Delivery

F1100E 4 ~25MHz

F5C-2E 1.000 ~ 50 MHz
H5C-2E 1.000 ~ 50 MHz
JITO-2 0.340 ~ 300 MHz

Quotes: Call 1-888-GET-2-FOX for price and delivery confirmation.

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554 http:/mww.foxonline.com 9
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PRODUCT

QUARTZ CRYSTAL

SELECTION GUIDE

FX532 Series

FQA

4,000
2

Frequency Range

16.000 ~50.000 MHz

12.000 ~ 67.000MHz

11.0592 ~67.000 MHz

10.368 ~ 67.000 MHz

Freguency Tolerance| +50 PPM ~ +20 PPM +50 PPM ~+10 PPM +50 PPM ~ +20 PPM +50 PPM ~ +5 PPM
Frequency Stability |+50 PPM ~ +20 PPM +50 PPM ~ +10 PPM +100 PPM ~ +20 PPM +100 PPM ~ +3 PPM
TemperatureRange |-10°C ~ +60°C to -40°C ~ +85°C | -10°C ~ +60°C to -40°C ~ +85°C| -10°C ~ +60°C to -40°C ~ +85°C| -10°C ~ +60°C to -40°C ~ +85°C
Key Features e 3.2 x 2.5mm ¢ 5x32mm * 6x35mm e 6x35mm
¢ 1.0mm Height Max ¢ 1.0mm Height Max ¢ 14mm Height Max ¢ 1.1mm Height Max
e Low Cost ¢ Fundamentd to 67 MHz ¢ Low Cost - Resin Sedled ¢ Fundamentd to 67 MHz
¢ Fundamentd to 50 MHz ¢ Low Cost ¢ Fundamentd to 40 MHz ¢ Seam Seded
¢ Resin Seded or Seam Seded | ¢ Resin Seded or Seam Welded
Catalog Pages Page 11 Page 12 Page 13 Page 14
PRODUCT = FD FC FPX HC49SD
g p p
I} %] %]
=] )
= & . o =) P =
D < (e
® | < )| &
(&) (8] (8]
2 2 2
I} [ [

Frequency Range

7.1124 ~160.000 MHz

9.8304 ~160.000MHz

3.200 ~7.200MHz

3.579545 ~90.000MHz

3.200 ~70.000MHz

Freguency Tolerance| +50 PPM ~ +20 PPM +50 PPM ~ +5 PPM +50 PPM ~ +20 PPM +50 PPM ~+20 PPM _[+50 PPM ~ +10 PPM
Frequency Stability | +50 PPM ~ +15 PPM +50 PPM ~ +3 PPM +50 PPM ~ +15 PPM +100 PPM ~ +20 PPM [+50 PPM ~ +5 PPM
TemperatureRange | -10°C ~ +60°C to -10°C ~ +60°C to -10°C ~ +60°C to -10°C ~ +60°C to -10°C ~ +60°C to

-40°C ~ +85°C -40°C ~ +85°C -40°C ~+85°C -40°C ~+85°C -40°C ~ +85°C
Key Features e 75X 5mm e 75X 5mm e 11.8 x 55mm e Low Cost « Low Cost

* 1.4mm Height Max e 1.1mm Height Max |+ 25mm Height Max * Plastic Encapsulated |+ Fundamenta to 50 MHz

e Low Cost - Resin Sealed | » Fundamentd to 50 MHz|+ Low Cost - Resin Sealed

¢ Fundamentd to 50 MHz ¢ Seam Seded

« 2 Additiond Footprints i

(FH, FL) @:‘sm

Catalog Pages Page 15 Page 16 Page 17 Page 18 Page 19

* THRU-HOLE CRYSTALS / WATCH CRYSTALS

PRODUCT HC49S HC80U HC49U WATCH CRYSTALS
ﬁ 3 2 3 %
74 (%] i .'t.,,% (%]
g/ z e z
: W N X : ¥ /
g g
) )
Frequency Range | 3.200 ~ 70.000 MHz 3.579545 ~ 200.000 MHz 1.8432 ~ 180.000 MHz 32.768 kHz
Freguency Tolerance| +50 PPM ~ +10 PPM +30 PPM ~ +5 PPM +30 PPM ~ +5 PPM +20PPM
Freguency Stability | +50PPM ~ +5 PPM +50 PPM ~ +3 PPM +50 PPM ~ +3 PPM -0.04PPM / (D°CY?
TemperatureRange | -10°C ~ +70°C to -40°C ~ +85°C| -20°C ~ +70°C to -40°C ~ +70°C | -20°C ~ +70°C t0 -40°C ~ +85°C |-20°C ~ +60°C / -40°C ~ +85°C
Key Features « 36mm Profile « High Frequency Range * Low Cost * Miniature Pkgs.
* Low Cost « Fundamental to 50 MHz « Fundamental to 40 MHz ¢ Long Term Stability
* Resistance Weld @’9
* Fundamenta to 50 MHz FASTFOX
Catalog Pages Page 20 Page 21 Page 22 Pages 23 - 25

FASTFOX is a quick delivery service. Check with Fox Customer Service for available frequencies.

IMPORTANT

When ordering any non-standard crystals, please specify series or paralel resonance. If parallel, the load capacitance (CL) needs to be specified in picofarads pF.

10 FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554  http:/www.foxonline.com
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CERAMIC SMD CRYSTAL

FX325B

FEATURES

e Low Cost

* Fundamental to 50 MHz

» Tape and Redl (3,000 pcs. STD)

» STANDARD SPECIFICATIONS!

OPTIONS

* Tolerancesto < 20 PPM

* Stahilitiesto < 20 PPM

» Temperaturesto -40°C ~ +85°C
» 0.8mm Height Max

PARAMETERS M AX (unless otherwise noted)
Freguency Range 16.000 ~ 50.000 MHz
Frequency Tolerance @ 25°C +50 PPM
Frequency Stability, ref @ 25°C
Over Operating Temp Range +50 PPM
Temperature Range
Operating  (TOPR) -10°C ~+60°C
Storage (TstG) -40°C ~ +85°C
Equivalent Series Resistance 0w
Shunt Capacitance  (Co) 7.0 pF
Load Capacitance  (CL) 10 pF ~ Series
(Customer Specified)
Drive Level 0.1mw
Aging per year +5PPM

1 Other tolerances, stahilities & operating temperature ranges available. Consult Fox Customer

Service for specific requirements.

All specifications subject to change without notice.  Rev. 05/01/02

See page 27 for tape and reel specifications.

STVLSAHO

|—-3.zto.1 s—j
44 #

!

2.5+0.15

|

w2

Recommended
Solder Pad Layout

1.3

4

1.3

L=
e o

T

—={0.8}=—

All dimensionsarein millimeters.
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CERAMIC SMD CRYSTALS

FEATURES OPTIONS

* Low Cost * Tolerancesto < 10 PPM
 Fundamental to 67 MHz * Stabilitiesto < 10 PPM

* Resin Sealed or Seam Sedled  « Temperaturesto -40°C ~ +85°C
» Tape and Red (2,000 pcs. STD)

« STANDARD SPECIFICATIONS? C] 3210_2

PARAMETERS MAX (unlessotherwisenoted) 1
Frequency Range 12.000 ~ 67.000 MHz
Frequency Tolerance, Ta=25°C
12.000 ~ 40.000 MHz +50PPM = Lx
40.000+ ~ 67.000 MHz See Stahility L= =T f
Frequency Stability
12.000 ~ 40.000 MHz (ref. @ 25°C) +50 PPM RS e
40.000+ ~ 67.000 MHz +100 PPM 2
Temperature Range
Operating  (TOPR) -10°C ~+60°C
Storage (TsTG) -40°C ~ +85°C
Shunt Capacitance  (Co) 7.0 pF
L oad Capa:ltance (CL) 10 pF ~ Series Recommended Recommended
(Customer Specified) Solder Pad Layout Solder Pad Layout
Drive Level 0.1 mw "'| . |__
Aging per year +5PPM —-| 17 |-— n D |:|
1

1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer
Service for specific requirements. 1.8 _L 141

2 Inclusive of tolerance at 25°C T
All specifications subject to change without notice. Rev. 05/01/02 |__ g _l ! ik |:| |:|

Frequ(iar/lwlciiyzl)Range Operating Mode Max ESR W
12.000 ~ 14.000 Fundamental 140
14.000+ ~ 16.000 Fundamental 90
16.000+ ~ 67.000 Fundamental 60

All dimensionsarein millimeters.

See page 27 for tape and reel specifications.
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CERAMIC RESIN SEALED SMD CRYSTAL

FQA

FEATURES

¢ Low Cost

» Fundamental to 40 MHz
* Resin Sealed

» Tape and Redl (2,000 pcs.
STD)

OPTIONS

* Tolerancesto < 20 PPM

« Stabilitiesto < 20 PPM

» Temperaturesto -40°C ~ +85°C

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Frequency Range 11.0592 ~ 67.000 MHz
Frequency Stability
Over Operating Temp Range +100 PPM 2
Temperature Range
Operating  (TOPR) -10°C ~+60°C
Storage (TsTG) -40°C ~ +85°C
Shunt Capacitance  (Co) 7.0 pF
Load Capacitance  (CL) 10 pF ~ Series
(Customer Specified)
Drive Level 0.1 mw
Aging per year *5PPM

1 Other <abilities & operating temperature ranges available. Consult Fox Customer Service for

specific requirements.
2 Inclusive of tolerance at 25°C.

All specifications subject to change without notice.  Rev. 05/01/02

Frequency Range

(MH2) Operating Mode Max ESR W
11.0592 ~ 12.000 Fundamental 80
12.000+ ~ 16.000 Fundamental 60
16.000+ ~ 40.000 Fundamental 40
40.000 ~ 67.000 3rdOT 70

See page 27 for tape and reel specifications.

6.0+0.2

1.4

Recommended
Solder Pad Layout

1.7, o i

1.8

36 *

All dimensionsarein millimeters.

STVLSAHO
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CERAMIC SEAM SEALED SMD CRYSTAL

(7))

|

1 FMB

>-

] FEATURES OPTIONS
* Fundamental to 40 MHz e Tolerancesto < 5 PPM
¢ Seam Seded * Stahilitiesto < 3 PPM

» Tape and Redl (2,000 pcs. STD) « Temperaturesto -40°C ~ +85°C

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Freguency Range 10.368 ~67.000 MHz
Frequency Stahility
Over Operating Temp Range +100 PPM 2 6.010.2
Temperature Range | #4 #3 |
Operating  (TOPR) -10°C ~ +60°C A
Storage (TsTG) -40°C ~+85°C 3|5
Shunt Capacitance  (Co) 7.0 pF [ ]
Load Capacitance  (CL) 10 pF ~ Series = |
(Customer Specified) B
Drive Leve 0.1 mw i
Aging per year +5 PPM IE.l 1.0£0.1
1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer =T
Service for specific requirements. *
2 Inclusive of tolerance a 25°C.
All specifications subject to change without notice. Rev. 05/01/02 3.0,
# [ [#2
gm —|—| #3 (1.5
Frequ(:rﬂwlciiyZI)Range Operating Mode Max ESR W D
10.368 ~ 12.000 Fundamental 80 —
12.000+ ~ 16.000 Fundamental 60 1.35
16.000+ ~ 40.000 Fundamental 40
40.000+ ~ 67.000 3rdOT 70
Recommended
Solder Pad Layout
22

1’.1 i

All dimensionsarein millimeters.

See page 27 for tape and reel specifications.
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CERAMIC RESIN SEALED SMD CRYSTAL

FE

FEATURES
* Low Cost
» High Frequency Range

» Fundamental to 50 MHz (BT Cut)s Temperatures to -40°C ~ +85°C

* Resin Sealed

OPTIONS
 Tolerancesto < 20 PPM
« Stabilitiesto < 15 PPM

* 1.4Amm Height Max

Tapeand Red (2,000 pcs. STD) < 2 Additional Footprints (FH,

FL)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Frequency Range 7.1124 ~160.000 MHz
Frequency Tolerance @ 25°C =50 PPM
Frequency Stahility, ref @ 25°C
Over Operating Temp Range +50PPM
Temperature Range
Operating  (TOPR) -10°C ~+60°C
Storage (TsTG) -40°C ~ +85°C
Shunt Capacitance  (Co) 7.0 pF
Load Capacitance (Cu) 10 pF ~ Series
(Customer Specified)
Drive Level 0.5 mW
Aging per year +5 PPM

1 Other gtabilities & operating temperature ranges available. Consult Fox Customer Service for

specific requirements.

All specifications subject to change without notice.  Rev. 05/01/02

Frequency Range

(MH2) Operating Mode Max ESR W
7.1124 ~8.000 Fundamental 80
8.000+ ~ 16.000 Fundamental 60
16.000+ ~ 50.000 Fundamental 40
28.000 ~ 84.000 3rdOT 60
84.000+ ~ 160.000 5th OT 80

See page 27 for tape and reel specifications.

STVLSAHO

7.5 Max

4

35.0 Max
o

T
{

_ |.1-7 Max

1

=T
el I

Recommended
Solder Pad Layout

I

2.4

4.1
——22 - e -r_

All dimensionsarein millimeters.
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CERAMIC SEAM SEALED SMD CRYSTAL

% -
4 FD
> S
) FEATURES OPTIONS
» High Frequency Range * Tolerancesto < 5 PPM
- Fundamental to 50 MHz (BT Cut) » Stabilitiesto < 3 PPM ‘.
* Seam Seded » Temperaturesto -40°C ~ +85°C

Tape and Redl (3,000 pcs. STD)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Freguency Range 9.8304 ~ 160.000 MHz
Freguency Tolerance @ 25°C +50 PPM
Frequency Stability, ref @ 25°C | -5 Max |
Over Operating Temp Range +50 PPM . N
Temperature Range T T ?
Operating  (TOPR) -10°C ~+60°C C / 5.0 Max
Storage  (TsTG) -40°C ~ +85°C ( ]
Shunt Capecitance  (Co) 7.0 pF L~ ~) *
Load Capacitance  (CL) 10 pF ~ Series
(Customer Specified) *
Drive Level 0.5 mwW T T T4 Max
Aging per year +5PPM *

1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer Service for
specific requirements.
All specifications subject to change without notice. Rev. 05/01/02

Frequency Range

(MH2) Operating Mode Max ESR W
9.8304 ~ 16.000 Fundamental 60
16.000+ ~ 50.000 Fundamental 40
28.000 ~ 84.000 3rd OT 60
84.000 ~ 160.000 5thOT 80 Recommended

Solder Pad Layout |

4[] [ ] 14
fO.0O!
e e

All dimensionsarein millimeters.

See page 27 for tape and reel specifications.
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CERAMIC RESIN SEALED SMD CRYSTAL

@]

)

FC :

wn

>

FEATURES OPTIONS 0
* Low Cost  Tolerancesto < 20 PPM
e Resin Seded * Stabilitiesto < 15 PPM

» Tape and Redl (1,000 pcs. STD) « Temperaturesto -40°C ~ +85°C

* STANDARD SPECIFICATIONS

PARAMETERS M AX (unless otherwise noted)
Frequency Range 3.200 ~ 7.200 MHz
Freguency Tolerance @ 25°C +50 PPM
Freguency Stability, ref @ 25°C |—_ 11.8£0.3 _—|
Over Operating Temp Range +50 PPM <A :]

Temperature Range b

Operating  (TOPR) -10°C ~ +60°C wy

Storage (TsTG) -40°C ~+85°C
Shunt Capacitance  (Co) 7.0 pF
Load Capecitance  (CL) 10 pF ~ Series #

Customer Specified r )

Drive Leve ( 0.1 rr?\?v : 2iMax] A b
Aging per year +5PPM

All specifications subject to change without notice. Rev. 05/01/02

_+___| | 2.0£0.1

2.54+0.1
Frequency Range - f
(MH2) Operating Mode Max ESR W 5.08

3.200 ~ 3.499 Fundamental 200
3.499+ ~ 3.999 Fundamental 140
3.999+ ~ 4.399 Fundamental 120
24.390+ ~ 4.899 Fundamentd 100 Recommended
4,899+ ~ 5.999 Fundamental 80 Solder Pad Layout
5.999+ ~ 6.999 Fundamental 60
6.999+ ~ 7.200 Fundamental 50

——||2_j||--—|:|
N .

O O
T___|2.s|__T

All dimensionsarein millimeters.

See page 27 for tape and reel specifications.
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PLASTIC ENCASED SMD CRYSTAL

[9))]
-
d FPX
(%))
&
@ FEATURES OPTIONS
* Low Cost * Tolerancesto < 20 PPM
* Stocking Standard * Stabilitiesto < 20 PPM
* Plastic Encapsulated » Temperaturesto -40°C ~ +85°C
» Tape and Red (1,000 pcs. STD) -« Alternate Metal Can Package
(HC49SPX)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unless otherwise noted)
Freguency Range 3.579545 ~90.000 MHz
Freguency Tolerance @ 25°C +50 PPM Rev. "C*
Freguency Stability, ref @ 25°C 1620.2 30202 0.8 0.8
Over Operating Temp Range +100 PPM e = i T = == T
Temperature Range 50£0.2 ‘ | 4.6 Max
Operating (TOPR) -10°C~+70°C = S
Storage (TstG) -55°C ~ +125°C
Shunt Capacitance  (Co) 7.0 pF
Load Capecitance  (CL) 10 pF ~ Series e e
(Customer Specified) 5 =L o Al e T
Drive Level 0.1 mw iy 7 4} g
Aging per year +5 PPM
1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer Service for
specific requirements.
All specifications subject to change without notice. Rev. 05/01/02 f '
itL“-:‘ 37 :ﬂax
9.440.1
|_: :’:: "‘:3_1 |-._12.5 Max_—.ll-

Frequency Range

(MH2) Operating Mode Max ESR W

3,579 ~ 4.000 Fundamental 200

4,000+ ~ 5.000 Fundamental 150 o Pou e sout

5.000+ ~ 6.000 Fundamental 120

6.000+ ~ 7.000 Fundamental 100 3 f—s9.a —

7.000+ ~ 9.000 Fundamental 80 2] =N
9.000+ ~ 13.000 Fundamental 60 T L
13,000+ ~ 20.000 Fundamental 40 T
20.000+ ~ 30.000 Fundamental 30
30.000+ ~ 90.000 3rdoT 100 ~20p—67—+] 34|

Note: Solder Pad Layout
dates both pach

All dimensionsarein millimeters.

See page 27 for tape and reel specifications.
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RESISTANCE WELD SMD CRYSTAL

HC49SD

FEATURES

e Low Cost

» Stock Standard

» Fundamental to 50 MHz (BT
Cut)

OPTIONS

* Tolerancesto < 10 PPM

o Stabilitiesto <5 PPM

» Temperaturesto -40°C ~ -85°C
* 4 Pad HC49SPX (Alternate to

» Tape and Redl (1,000 pcs. STD) FPX)

» 3.2mm Height Max (HC49SSD)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Freguency Range 3.200~70.000 MHz
Freguency Tolerance @ 25°C +50 PPM
Frequency Stability, ref @ 25°C
Over Operating Temp Range +50 PPM
Temperature Range
Operating (ToPr) -10°C~+70°C
Storage (TsTG) -40°C ~+85°C
Shunt Capacitance (Co) 7.0 pF
Load Capacitance (Cv) 10 pF ~ Series
(Customer Specified)
Drive Level 0.5mw
Aging @ 25°C; per year +5PPM

1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer Service for

specific requirements.

All specifications subject to change without notice. Rev. 05/01/02

Frequ(irﬂwlciiyzl)Range Operating Mode Max ESR W
3.200 ~ 3.500 Fundamental 300
3.500+ ~4.000 Fundamental 200
4.000+ ~ 5.000 Fundamental 150
5.000+ ~ 6.000 Fundamental 120
6.000+ ~ 7.000 Fundamental 100
7.000+ ~9.000 Fundamental 80
9.000+ ~ 13.000 Fundamental 60
13.000+ ~ 20.000 Fundamental 40
20.000+ ~ 50.000 Fundamental 30
27.000 ~ 70.000 3rdOT 100

See page 27 for tape and reel specifications.

STVLSAHO

ft—— 10.21 —— =]

—= 375 [ww—

—

[_——— 13.2 Max ——=

r-— 11.310.2 ——m={

1 7
0.7 Max_f_ ﬁ)l % 4.;3

Recommended
HC49SD Solder Pad Layout

T‘i‘ls.ﬂ—-‘ i

2.0

|
ol T

All dimensionsarein millimeters.
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RESISTANCE WELD THRU-HOLE CRYSTAL

@)
—
4 HC49S
%)
&
) FEATURES OPTIONS
* Low Cost » Tolerancesto < 10 PPM
» Stocking Standard » Stabilitiesto <5 PPM
» Fundamental to 50 MHz (BT » Temperaturesto -40°C ~
Cut) +85°C
* Resistance Weld » 2.5mm Height Max
(HC49sS)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unlessotherwise noted)
Frequency Range 3.200~70.000 MHz
Frequency Tolerance @ 25°C +50 PPM
Frequency Stability, ref @ 25°C
Over Operating Temp Range +50 PPM
Temperature Range *
Operating (ToPr) -20°C~+70°C Vs ‘
Storage (TsTG) -40°C ~ +85°C 37 4.65
Shunt Capacitance  (Co) 7.0 pF ' '
Load Capacitance (Cv) 10 pF ~ Series * =
(Customer Specified)
Drive Leve 0.5 mW
Aging per year +5 PPM 11.35 Max —=
1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer Service for
specific requirements. et 10.05 —— *
All specifications subject to change without notice. Rev. 05/01/02
§ N
3.6 Max
L 1
Frequency Range -
(MH2) Operating Mode Max ESR W T |
3.200 ~ 3.500 Fundamental 300
3.500+ ~ 4.000 Fundamental 200 1 1 12.7 Min
4,000+ ~ 5.000 Fundamental 150
5.000+ ~ 6.000 Fundamental 120 1 1
6.000+ ~ 7.000 Fundamental 100
7.000+ ~9.000 Fundamental 80
9.000+ ~ 13.000 Fundamental 60 1
13.000+ ~ 20.000 Fundamental 40 | |
20.000+ ~ 50.000 Fundamental 30 4.8820.2
27.000 ~ 70.000 3rdOT 100

All dimensionsarein millimeters.
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RESISTANCE WELD THRU-HOLE CRYSTAL

0
HC80U :
=<
&)
>
FEATURES OPTIONS »
 High Frequency Range » Tolerancesto <5 PPM
» Fundamental to 50 MHz » Stabilitiesto < 3 PPM
* Resistance Weld » Temperaturesto -40°C ~ -85°C

« SMD Gullwing (HC80UW)

* STANDARD SPECIFICATIONS!

PARAMETERS M AX (unless otherwise noted)
Frequency Range 3.579545 ~ 200.000 MHz
Freguency Tolerance @ 25°C +30 PPM
Frequency Stahility, ref @ 25°C
Over Operating Temp Range +50 PPM +
Temperature Range
Operating  (TOPR) -20°C ~ +70°C @ 3.2 Max
Storage (Ts1G) -40°C ~+85°C
Shunt Capacitance  (Co) 7.0 pF *
Load Capacitance (CL) 10 pF ~ Series
(Customer Specified) == 7.9 Max —=1
Drive Level 1.0mw —— .93 —a=
Aging per year +3PPM |- <
1 Othe_r tol erances, stabilities & operating temperature ranges available. Consult Fox Customer Servicefor T
specific requirements.
All specifications subject to change without notice. Rev. 05/01/02 8.1 Max
Freqtl(miiyzl)?ange Operating Mode Max ESR W 0.3 £0.05 —=| ew— x
3.579545 ~ 4.000 Fundamental 300
4.000+ ~5.000 Fundamental 250 12.7 Min
5.000+ ~ 6.000 Fundamental 180 . i |
6.000+ ~ 7.000 Fundamental 120 1 I
7.000+ ~ 8.000 Fundamental 100
8.000+ ~ 10.000 Fundamental 90
10.000+ ~ 11.000 Fundamental 60 |
11.000+ ~ 50.000 Fundamental 40 oo
25.000 ~ 65.000 3rd OT 60 3.7540.2
60.000 ~ 130.000 5th OT 100
130.000+ ~ 200.000 7thOT 150 All dimensions arein millimeters.
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RESISTANCE WELD THRU-HOLE CRYSTAL

g
4 HC49U
&
) FEATURES OPTIONS
e Low Cost e Tolerancesto <5 PPM X
+ Stocking Standard * Stabilitiesto < 3 PPM : \
* High Frequency Range » Temperatures to -40°C ~ -85°C R x
 Fundamental to 40 MHz + Mylar Spacer N \
« Resistance Weld « Vinyl Seeve ? N
 Third Lead -
* SMD Gullwing (HC49UW) SSFASTFOX
PARAMETERS M AX (unlessotherwise noted)
Frequency Range 1.8432 ~180.000 MHz
Frequency Tolerance @ 25°C +30 PPM
Frequency Stability, ref @ 25°C
Over Operating Temp Range +50 PPM * s
Temperature Range 37 (( ) 4.554,,,,“
Operating  (TOPR) -20°C ~+70°C b3 L]
Storage (TstG) -40°C ~+85°C 1
Shunt Capacitance  (Co) 7.0 pF
Load Capecitance  (CL) 10 pF ~ Series fet— 11.05 Max —=
(Customer Specified) . 10,15 ——an]
Drive Level
1.8432 ~ 3.000 MHz 20mwW [
3.000+ ~180.000 MHz 1.0mwW
Aging per year +5 PPM

1 Other tolerances, stabilities & operating temperature ranges available. Consult Fox Customer Service for

specific requirements. 13.46 Max
All specifications subject to change without notice. Rev. 05/01/02
Frequ(irﬂwlciiyzl)Range Operating Mode Max ESR W i
1.8432 ~ 2.000 Fundamental 750 i
2.000+ ~ 2.400 Fundamental 500 0.43 — =] leat—
2.400+ ~ 3.000 Fundamental 300 12.7 Min
3.000+ ~ 3.200 Fundamental 200
3.200+ ~ 3.700 Fundamental 120
3.700+ ~ 4.200 Fundamental 100
4,200+ ~4.900 Fundamental 70 1
4.900+ ~ 5.000 Fundamental 55 1 1
5.000+ ~ 6.000 Fundamental 50 —-| 4.880.2 |-—
6.000+ ~ 8.000 Fundamental 40
8.000+ ~ 10.000 Fundamental 35
10.000+ ~ 12.500 Fundamental 30 All dimensionsarein millimeters.
12.500+ ~ 16.000 Fundamental 25
16.000+ ~ 40.000 Fundamental 20
23.000+ ~ 75.000 3rd OT 40
60.000 ~ 110.000 5thOT 30
110.000 ~ 180.000 TthOT 120
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SMD TUNING FORK

FSX

FEATURES

* Extremely Small Size

* Low Cost

* LAmmHeight Max

* Tapeand Red (3,000 pcs. STD)

» STANDARD SPECIFICATIONS

PARAMETERS M AX (unless otherwise noted)
Frequency Range 32.768kHz
Frequency Tolerance @ 25°C +20 PPM
Freguency Stability, ref @ 25°C -0.04PPM/(DPC)?
Temperature Range

Operating  (TOPR) -40°C~+85°C

Storage (TstG) -40°C~+85°C
Equivalent Series Resistance 65kw
Load Capacitance  (CL) 7 pF, 12.5pF
Insulation Resistance @ 100Vbc 500MW
DriveLevd 0.1pwW
Aging +3PPM

All specifications subject to change without notice. Rev.

05/01/02

Parabolic Temperature Curve

T{°C)
20 10 0 10 20 30 40
I T T

5|0 I:‘:O TIO
1

60l
& T (PPM)

T T

To determine frequency stability, use parabelic curvature (K}

For example: What is stability at 457

1) Change in T (C) = 45-25 = 207
2) Change in frequency = -0.04 PPM * {& 1:)2

=.0.04 P

PN * (202

=-16.0 PPM

See page 27 for tape and reel specifications.

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA  +001(239)693-0099
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J_[/#4 #3 ‘
L O Ol 1.5 Max
L i

0.4 4..| s 2
E O 0.3

#4 #3

Recommended
Solder Pad Layout

— 1.2
] _h:L
—

. _Jﬁ.'f

All dimensions are in millimeters.
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WATCH CRYS-

SMD TUNING FORK

FSR327

FEATURES

* Miniature Package

+ 2.5mm Height

* Long Term Stability

Tape and Reedl (3,000 pcs. STD)

i\

* STANDARD SPECIFICATIONS

PARAMETERS
Frequency 32.768 kHz
Freguency Tolerance @ 25°C +20 PPM

Frequency Stability

Temperature Coefficient -0.04 PPM / (D°C)?

Temperature Range

Turnover  (TO) +20°C ~ +30°C

Operating (TOPR) -40°C ~ +85°C

Storage (TsTG) -55°C ~ +125°C
Equivalent Series Resistance (RS) 50 kW
Load Capacitance  (CL) 12.5 pF (Standard)

6 pF (Optional)

Insulation Resistance @ 100VDC 500 MW
Drive Level 1.0 pw
Aging per year +3PPM

Al specifications subject to change without notice. Rev. 05/01/02

Parabolic Temperature Curve

T{C)
20 <10 0 1|0 2|0 3|0 4|0 5|0 I:‘:O Tlﬂ
T T

T T 1

/ poy
60 -
& T (PPM)

To determine frequency stability, use parabelic curvature (K}
For example: What is stability at 457

1) Change in T ("G} = 45-25 = 20°C

2) Change in frequency = -0.04 PPM * {& 1:)2
=.0.04 PPM * (2012
= -15.0 PPM

See page 27 for tape and reel specifications.
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—= 5.5 0.1 [—_—

&

%]%ﬁ 2.5 Max

0.5+0.1 —w= r=— f

1.15 £0.2

Recommended
Solder Pad Layout

1
1[] DT
O

f— 4.2—w{1.3}=—

All dimensionsarein millimeters.
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THRU-HOLE TUNING FORK

NC15/NC26/NC38

FEATURES N1
* Miniature Packages /
* Low Cost

» Cold Weld Design
* Long Term Stability
 Tight Tolerance

>
—
e
T
@)
PY)
=<
@

NC15
* STANDARD SPECIFICATIONS -
. ax

PARAMETERS MAX (unlessotherwise noted) =i e
Frequency 32.768 kHz f
Frequency Tolerance @ 25°C A MR
Frequency Stahility l
Temperature Coefficient -0.04 PPM / (D°C)? 0.17 £0.05 t
Temperature Range 43 Min
Turnover  (TO) +20°C ~ +30°C 1
Operating  (TOPR) -20°C ~ +60°C e
Storage (TsTG) -30°C ~+70°C
Equivalent Series Resistance (R9) NC26
NC15/NC26 50 kw 2.0 Max
NC38 35 kW == =
Load Capecitance  (Cvr) 12.5 pF (Standard) |
6 pF (Optiona) 6.0 Max
Insulation Resistance @ 100VDC 500 MW 1
Drive Leve 1.0 yW i
- 0.2 £0.07 .
Aging per year +3 PPM 4.0 Min
All specifications subject to change without notice. Rev. 05/01/02 i
—t] f—
0.7 #0.15
NC38
Parabolic Temperature Curve 3.0
T{°C)
-ZP -1|0 ? 1|0 2|0 3|0 4|0 5|0 I:‘:O TIU
I I I I I T T 1
-0+ 8.3 Max
20
30
401
/ S50 0.3 £0.07
60-L !
& BT (PPM) 9.0 Min
To determine frequency stability, use parabolic curvature {K}
For example: What is stability at 457
1) Change I_n T(C)=45-25=20"C — v
2) Change in frequency =- j:: s:nl:: ({;‘.ﬂi}:})z 14202

=-16.0 PPM

All dimensionsarein millimeters.
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SURFACE MOUNT CRYSTALS

TAPE AND REEL SPECIFICATIONS

M -
Direction of Pull N
-
. —|Bl— '
o 00 O 000 OoO,0 0 0 0 00-00/——
A\ i 120° T
D V
+ o T K
- C —
L

* TAPE SPECIFICATIONS (millimeters)
MODEL A B C D E F STDQTY?
FX325B a1s 4.0 4.0 35 8.0 1.3 3,000
FX532 Series aLs 4.0 80 55 120 1.95 1,000/2,000
FQA gLs 4.0 8.0 55 120 1.9 2,000
FMB aLs 4.0 80 55 12.0 19 2,000
FE aLs 4.0 80 75 16.0 23 2,000
FD gLs 4.0 8.0 7.5 16.0 1.7 3,000
FC aLs 4.0 12.0 11.5 240 29 1,000
FPX aLs 4.0 12.0 11.5 240 55 2,000
HC49SD gLs 4.0 12.0 11.5 24.0 4.8 1,000
FSX a1s 4.0 8.0 75 16.0 1.6 3,000
FSR aLs 4.0 80 75 16.0 2.7 3,000

! Standard reel quantity.

* REEL SPECIFICATIONS (millimeters)

MODEL G H I J K L M

FX325B 20 013 021 060 0180 9.0 12
FX532 Series 20 013 021 080 0178/0250 135 20
FQA 20 013 021 0J8o 0250 135 20
FMB 20 013 021 0J80 0250 135 20
FE 20 013 021 080 0250 175 20
FD 20 013 021 0J8o 0250 175 20
FC 20 013 021 0J8o 0250 255 20
FPX 20 013 021 100 0250 255 20
HC49SD 20 013 021 0J8o 0330 255 20
FSX 20 013 021 0so 0330 164 20
FSR 20 013 021 050/100 0330 164 20
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OSCILLATORS

CLOCK OSCILLATOR

SELECTION GUIDE

PRODUCT

JITO®-2

02

F510L/F540L Series

F530L Series

F4200 Series

Full Size
14 PIN DIP

Half Size
8 PIN DIP

B e o

MIN-6
Surface Mount

JITO-2P
Plastic

N

2

£

Frequency Range

0.144 ~ 300.000 MHz

1.800 ~ 50.000 MHz

1.544 ~ 155.200 MHz

1.544 ~ 50.000 MHz

Freqguency Stability

+100PPM, +50PPM, +30PPM, +25PPM, +20PPM

+100, +50, +25, +20 PPM

+100, +50, +25, +20 PPM

+100, +50, +25, +20 PPM

TemperatureRange -20°C ~ +70°C and -40°C ~ +85°C -10°C ~ +70°C -10°C ~ +70°C -10°C ~ +70°C
-40°C ~ +85°C (Option) | -40°C ~ +85°C (Option) [-40°C ~ +85°C (Option)
Key Features » Custom and Standard Frequencies e 5x3.2mm e 5x3.2mm e 6x3.5mm
e 3.3 0or 5 Volts, HCMOS or PECL » 1.8V / 25V Operation |« 3.3V Operation « 3.3V Operation
* SMD and Thru-Hole packages available « HCMOS « HCMOS « HCMOS
 Ddlivery in 10 days or less! * Low Current Standby | Low Current Standby |+ Low Current Standby
Function (10pA MAX) Function (10pA MAX) | Function (10pA MAX)
Catalog Pages [[Pages 30-35] [ [ Pages 36 & 37| Page 38 | [|Page 39]

* SURFACE MOUNT OSCILLATORS

PRODUCT

F4500/F4400 Series

F4100 Series

F3345 Series

F4600 Series

.

Stocking Std.

&/

Stocking Std.

=

Frequency Range

1.800 ~ 70.000 MHz

1.000 ~ 170.000 MHz

1.000 ~ 80.000 MHz

75.000 ~ 170.000 MHz

Frequency Stability

+100, +50, +25, +20 PPM

+100, +£50, +25, +20 PPM

+100, +50, +25, +20 PPM

+100, +£50, +25, +20 PPM

TemperatureRange -10°C ~ +70°C -10°C ~ +70°C -10°C ~ +70°C -10°C ~ +70°C

-40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Key Features e 7.5 x 5mm e 7.5x 5mm ¢ 7.5 X 5mm e 7.5x 5mm

* 1.8V / 2.5V Operation * 3.3V Operation * 5.0V Operation * 3.3V Operation

« HCMOS + HCMOS « HCMOS/TTL * LV-PECL

¢ Low Current Standby e Low Current Standby e Tri-State E/D » E/D Function

Function (10pA MAX) Function (10pA MAX)

Catalog Pages Pages 40 & 41] | Page 42 43 | [Page 44] Page 45 |

* SURFACE MOUNT AND THRU-HOLE OSCILLATORS

PRODUCT FSO Series KFO Series F5C-2E / H5C-2E F5C-2E3 / H5C-2E3 F1100E
e ° -
@ i 2 e . 7
2l v (B 2 (e (R L
gl — TS S b —— =g
o [e] o
@ b @

Frequency Range

1.000 ~ 66.6667 MHz

1.500 ~ 67.000 MHz

1.000 ~ 160.000 MHz

1.000 ~ 160.000 MHz

1.000 ~ 100.000 MHz

Frequency Stability +200, +100, +50 PPM +100, +50 PPM +100, +50, +25, +20 PPM |+100, +50, +25, +20 PPM | +100, +50, +25, +20 PPM
TemperatureRange -10°C ~ +70°C -10°C ~ +70°C 0°C ~ +70°C 0°C ~ +70°C 0°C ~ +70°C

-40°C ~ +85°C -40°C ~ +85°C (Option) | -40°C ~ +85°C (Option) |-40°C ~ +85°C (Option)  |-40°C ~ +85°C (Option)

(200 PPM Option)

Key Features e 14 x 9.8mm e 12.8 x 9.8mm e 14-Pin/ 8-Pin DIP » 14-Pin/ 8-Pin DIP e 14-Pin/ 8-Pin DIP

*« 50V /33V *« 5.0V /33V « 50V e 3.3V *« 50V

¢ HCMOS/TTL ¢ HCMOS/TTL ¢ HCMOS/TTL « HCMOS/TTL « TTL

e Tri-State E/D « Tri-State E/D « Tri-State E/D e Tri-State E/D
Catalog Pages Pages 46 | Page 47 Page 48 Page 49 Page 50

| S— ._I | I ———1
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CLOCK OSCILLATOR

GENERAL CHARACTERISTICS

GrossLeak Test All units 100% | eak tested.

Hermetically Sealed Package M ass spectrometer leak ratelessthan 2 x 10 Atm. CC/sec. of helium.
Seal Strength (Thru-Hole) 2.27K g max. force perpendicul ar to top and bottom.

Bend Test Will withstand maximum bend of 90°, referenced to base, for 2 bends.
(PinMaterial) (Ironand Nickel - Nickel coated, solder dipped.)

Solvent Resistance Isopropyl Alcohol, Trichloroethane

Note 1 - Ultrasonic cleaning not to be used.
Note 2 - Unit can be cleaned in only one solvent listed.
Marking Ink Epoxy, heat cured or UV cured (ceramic SMD)
Solderability Theterminal sare considered sol derabl e and acceptablefor electrical connection if 95% of the cooled solder surface
isuniform and free from breaks and pinholes. The other 5% of the cooled sol der surface may show only pinholes,
voids, or rough spotsthat are not concentrated in one area.
Maximum Soldering Temp. 270°Cfor 10 secondson leads.
Reliability Tests: Shock, Vibration, Aging (Burn-in), TemperatureCycle.
All specifications subject to change without notice. Rev. 05/03/00

SHOLVTIIOSO

TTL TEST CIRCUIT [ TTL WAVEFORM

o 1 TTL Load |
! 1 i — | TF| — = | TR
Test Baint; AL i
oo t e P Ss Ae F o P o i, WAcd Lo IO TSI ] Mg N R 11
ur AL = 4000 10TTL

i
5.0V |_J el Tl L [ \
| 2K 10LETTL Logic 't VoK oay
i i 92K 4LETTL
i ' 1.4y
1 '
! i /
i 51 o R o oo Vol .
Swilch in position 1 VCXO ( Lagic ‘0 ! \ it 0.5y
Swiilch In paslrion 2 Not Connected @ T S s\ ey 18 FE PO e 1 |
Swilch in pasition 5 Enable/Disabls Funcbon Ve M. INH - Tl —
= Includes atray probe capasitance [5pF
zH i T -~ T0=1/Fo — = | SYMMETRY ={ Vry 1% 1005
HCMOS TEST CIRCUIT
TestPoinl_________ HCMOS WAVEFORM
E CMOS Load | 7 =
L . vae ouT : 1 | TF| e —| TR
+ECN = = 01uF | == L 1 S0
+33V iEqq00) 1 GND i ! N S i
g R Logie ¥ ——f= vor — 487 @0%)
' ' [See individual (400 VOHO (80%,)
| spet. sheal)
| 2.5\ {50%:)
. t
Switeh In posiion 1: VGXO s T ]
Swleh n pastion . Enablerisatl Funvion ® @ (i‘ i Vo, U0V VOG- f20%)
i 4 4 FUnee frml e et Logic 0" .
Switeh in poslion 4 Dual Oulpul Ve 7:1 N.C, M w7 Point 97‘. I o ‘T' o — 0’32‘5 {10%)
* Inzhudes stray probs capacitance (15pF TYR) 7|77 SR PR T ) e e S ses R SR
Ti:
% 7 - Th=1/Fo — = [ SYMMETRY = { /7, )% 100%
ECL TEST CIARCUIT (with pull down resistors} Lol
* * ] GND Tosl
T L =
Ex ) DpF
ECL WAVEFORM
Tosl (VEE = -5.2V)
@ WG Paint gmzltemsntary
51 in Pasition 1: FSL-G {F5L-8 excapt pin ¢ i8 ground) = | TF| = | TR |-
51 In Posiflon 2 F5L-40 (FAL-28 exsept pin 7 & ground) R SR [ S
. . e LS E i = g W LOTEE ==
ECL TEST CIRCUIT (without pull down resistors) \.' | . .
T : .- B0% Y|
ETE . ésun 5 \ / f &
+ ol & & \
' . i E
Legic 0" —- i s i 18v
= L r B e [ [ S —— —_— ---- L
B2V = O1uF e e ] e st e s M
- T —
- Ti=1/Fo — =

3 AYMMFTRY = fr'Tg § % A00%,
&1 ir Position 1: FEL-F (FEL-E sxcapl pin 7 is ground) :
&1 In Position 20 FEL-4F [FAL-4E except pin 7 i ground), FERO0AL
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Fox Redefines =[SV 4
Oscillator Delivery. I ':)_/_

JI102

JusT-IN-TIME OSCILLATORS®

Fox’s Expanded Line of Custom and Standard
Frequency Oscillators...in Just Days.

150-9001 FOX Electroni
ok eClronics



Delivery..

For years, Fox has been ranked as Amencasprefermd
oscillator/crystal company...by both engineers and buyers.
But we've never rested on our faurels. Fox continues fo
pioneer advances in crystal and ostillator technology,
availability and technical support...from standard products
10 custom solutions. Now, Fox redefines oscillator demfery
and scheduling flexibiliy.

Meeting Today’s Time-to-Market Pressures
with JIT02 ... Just-In-Time Oscillators
Custom and Standard Frequency
Oscillators in Days!

The new JITO™2 (Just-In-Time Oscillators®) line represents Fox's
latest contribution to helping buyers and engineers alike meet
the increasing pressure of bringing new designs and products

o markel faster and more efficiently. This new line of crystal
oscillators cuts the industry standard lead time of 10 weeks
down to just 10 business days or less for custom or standard
[requency oscillators,

JITO®2 represents the latest Fox response to urgent marketplace
pressures. Engineers need cuslom [requencies as quickly as
possible to test and prove their prototypes. Production people
need to know that custom frequency products can be accessed
quickly without holding up their line. And buyers have to ensure
they can satisfy both engineering and production needs. The
JITO®2 line provides a total solution to those requirements by
cutling industry standard lead times by an average of 90%.

JIT0™2 today...and tomorrow

Redefining Oscillator

Agamf

Meeting Today's Build-to-Order (B10)
Flexible Scheduling Needs

The ability to provide custom and standard frequency oscillators
in days rather than weeks translates to tremendous benefils in
terms of production scheduling flexibility. Only Fox's JITO®2
program provides all this:
* Changes in orders allowed up to ship date
* Flexibility to cancel orders up to 10 days prior to ship

date at no cost
* Unlimited upside order [lexibility
» Samples and prototypes shipped immediately

These JITO™2 advantages yield increased user benefits, including:
* No stocking or forecasting required

o JIT scheduling flexibility

» [deal for build-to-order manufacturing

» No part shortages

e Streamlined inventory handling and control

In every respect, JITO®2 lets you get to market faster and more
efficiently than ever hefore,

Fox§ current JITO™2 line is offered in the following ranges:

« (Custom and standard frequencies from 340 kHz up to 250 MHz
100, 50, 30, 25 and 20 PPM stability

3.3 or 5 volts: -20 to +70°C or -40 to +85°C operating range
Both SMD and thru-hole packaging available

Fox quality built-in

Total technical support from the industry leader

Reduced Phase Jitter - less than that of competitive
programmable oscillators

- - - L] - -

JITO®2 is Fox's answer to the phenomenal response we received
from engineers and buyers to our initial JITO® program. The
much-expanded and enhanced line features a wider range of fre-
quencies, stabilities, operating temperatures and packages, plus
greater flexibility in specification changing and scheduling. As
JITO™2 expands, we'll post product information on our website;
www.foxonline.com. Check it, contact your local Fox
representative, or call direct, 888-GET-2-FOX.



ELECTRICAL CHARACTERISTICS (Cv = Max Load; H

ption = Single Qutput)

PARAMETERS FREQUENCY RANGE COMDITIONS MIN MAX UNITS
Frequency Range (Fo) 0.340 250.000 MHZ
Frequency Stability 0.340 ~ 250.000 All Conditions’ =100 +100 PPM

-50 +50
-30 +30
-25 +25
=20 +20°
Temperature Range 0.340 ~ 250,000 =20 +70

Operating (TOPR) -40 +85 b =

Storage (TSTG) -55 +125
Supply Voltage (vDD) +4.5 +5.5

0.340 ~ 250.000 +30 +3.6 v
Input Currant** 0.340 ~ 25.000 15
25.000+ ~ 50.000 VDD = 5.0V 20
50.0004+ ~ 150.000 Max Load (HCMOS) 33
150.000+ ~ 250.000 55
VDD = 5.0V i
0.340 -~ 200.000* PECL 55 ma
0.340 ~ 25.000 8
25.000+ ~ 50.000 VDD = 3.3V 11
50.000+ ~ 150.000 Max Load (HCMOS) 21
160.000+ ~ 250.000 30
i VDD = 3.3V
0.340 ~ 200.000 PECL 30
Output Symmetry 50% VDD Lewvel 45 =
0.340 ~ 250.000 HCMOS 55 o
" 50% Vp-p Level
0.340 ~ 200.000 PECL 40 60
Rise Time - 10% ~ 90% VDD Level
0.340 ~ 250.000 HCMOS 5
b 20% ~ 80% Vp-p Level
0.340 ~ 200.000 PECL 2 ns
Fall Time 90% ~ 10% Voo Level
0.340 ~ 250,000 HCMOS =]
" 80% ~ 20% Vp-p Level
0.340 ~ 200.000 PECL 2
Output Voltage - VDD = 5.0V+10%
HCMOS  (VOL) 0.340 ~ 250.000 0L = 4mA 10%VDD
{(VOH) 10H = -4mA 90%\VDD W
VDD = 3.3V10%
wgh)} 0L = 2m#, 10%:WDD
& O I0H = -2mA 90%\VDD
PECL (VOL) " VDD = 5.0V 3.0 34
(VOH) 0.340 ~ 200.000 Per recommended termination 3.9 43 v
AL} VDD = 3.3V 1.2 16
(VOH) Far recommended termination 2.3 2.6
Output Current HCMOS 0.340 - 250.000 VDD = 5.0V+10%
{1oL) VOL = 10%VDD 4
(1OH) VOH = 90% VDD -4 mhi
VDD = 3.3V=10%
{10L) VOL = 10%VDD 2
{1OH) VOH = 90%VDD -2
Qutput Load 0.340 ~ 100.000 VDD = 5.0V=10% 25 pF
100,000+ ~ 250.000 (HCMOS) 10
0.340 ~ 100.000 VDD = 3.3V +10% 15
100.000+ ~ 250.000 (HCMOS) 10
Start-up Time (Ts) 0.340 ~ 250.000 10 ms
Enable/Disable Time?®
JITO®2 D) 0.340 ~ 250.000 100 ns
(JITO™2 P)
Output Skew (JITO2 I} B -
(PECL) 0.340 ~ 200.000 50% Vp-p 500 pS

' Inclusive of 2570 tolerance, operating lemparature range, nput voltage change, load change, aging, shack and vibration

* Stand by current {3.3%) = S0pA (MAX) = Stand by enable ime = 10mS (MAX)

ENABLE/DISABLE FUNCTION

* Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, shock and wvibration PIN 1 Output
* PECL can be programmed to 250 MHz, output tarminations may have to be modified R Pi
far desired output bevels. See Application Note “JITO-2 PECL Interface Considerations”. m_lr%csg I:,Iln;iéii;? (PECL)
MOTE: AQDTpF bypass capacitor should be placed between VOD and GND o minimize power supply ling nolse. B i
OPFEN ACTIVE

Govered by LS. Patents  Cowered by are or mare listed ‘1" Level VIH = 70%\VDD ACTIVE

5.852,890 and 5,960,405  Forshgn Patents: R.SA. R/08GS Frn r

and 6,158,290, and R.0.C. 120851 0 Level VIL < 30%VDD tighZ

Just-IN-TIME OSCILLATORS® Gt &

from Fox Elecironics. Because in this business, timing is everything




FULL SIZE t-_-—zu.sua: ]
14 PIN DIP Pud{gge 5 B}m [ 1 F1a 8
Pin Connections A =4 0.90 Max 7.5240.127 13.2 Max
#1 N.C. #8 Output u :ET #1 #7
#7 GND #14 VDD 1l
N Corner Denotes Pin 1
HALF SIZE =
88 #5
8 PIN DIP Package - — r
Pin Connections B 13.2 Max
#1N.C. #5 Output 40 i %
#4 GND #8 VDD [.62+0.20 *. Corner Denotes Pin 1
MIN-6 ‘ 7.5 Max | 2huasd
Pin Connections e 3 T _z'n_ T
#1E/D #6 VDD D 15.0 Max PR
#2N.C.or Out2 #5 N.C. O mr‘} w a0
#3GND  #4 Output I A B
& 12.8 Max
JIT0°-2P i 5o |- o
Pin Connections Pudmge i EQ 0 [s
#1E/D #2 GND 565 0.5 Max 742 T
#30utput #4 VDD P A . i1l “E el T
o= 0.51 —={[=— D
Recommeaded
Salder Pad Lapsul
SMD Packaging — G T
' ] 7 — ..'\
: S e 2 ¥
Tape & Reel Specifications inmitineers /< 7\
A /\ | 1200 Em
{ .'f H e X '|! |
Tape Specificalions mitimeters) .\ N g6 S '
JIT020 @1.5| 40 | 80 | 7.5 | 16.0 |2.15 |9 3
JiTo*2P ©1.5 | 4.0 |12.0 | 11.5 | 24.0 | 5.2 T P i
JITO=2A Shipped in tubes of 25 only. R S R I
JITO™2B Shipped in tubes of 40 only.
DCiraction o Pull
Reel Specifications (millimeters) A IBI_. |
| I.'r (3 708 o B8 o B+ B o B8 o« B8 # (.i\i') 00 o O O.I." ? [
JITo®*20 2.0 | ®13 | @21 | @80 |P250/17.5 | 2.0 ' [ b
JiTo2P 2.0 | ©13 | @21 @80 |(@330(25.5 | 2.0 | I e b E
JITD=2A Shipped in tubes of 25 only. : I|
JITD"2B Shipped in tubes of 40 only. / ! 1 e
JITO®-20 Standard quantity is 2,000, JITO®-2P Standard quantity is 1,000, e F




The JITO™-2
PECL Advantage

The JITG®-2 PECL option is basically

a method of getting high-speed
differential outputs from the internal
CMOS circuitry. Similar to ECL, PECL
utilizes positive ECL values. This option
places the complement of the fou Signal
on the fouz oulput while maintaining a
low skew between the signal edges.

Typically these signals have very low
voltage swings (around 1Vp-p), thus
reducing unwanted radiation. Another
big advaniage is the complementary
pair aids common mode noise rejection.
In essence, you can filter out noise,
which is common on both lines.

This interface is quickly becoming the
standard for new high end disk drives
(Fiber Channel) and new high speed
networking such as SONET and Ethernet.

JIT0®-2 3.3V PECL Test Circuit (below),
5.0V PECL Test Circuit (middie), and
HCMOS Test Circuit (bottom).

CMOS Lowil

==L

spec, sheet

A ‘single-shol” acquisition of several thousand consecutive cycles is taken and each
period is measured. A histogram is then constructed of the period widths from

Typical Period Jitter Measuremens at Fox Electronics

Period jitter is measured as a statistical distribution of the deviation in an
oscillators period widths. Period jitter is measured at Fox Electronics in the
following manner:

which the RMS (one sigma) and p-p (deviation from the smallest measured period

1o the largest measured period) is determined. For jitter that is gaussian in nature,
RMS is considered the most accurate measurement of the period jitter distribution.

" Sce individual

3.3V RMS Period Jitter Measurements: JITO-2 vs. Competition —
- A Jmotz
m Comp1
40— L3 o .Bm’i
35 —
w_ ....‘._...................._.. .........................................
25— L
'y

20 — [ x - 2
15— oot
10 —
5
] I[. 1 i 1 1 i

25.00 50.00 106.25 125,08 155.52 250,00

Frequency (MHz)
5V RMS Period Jitter Measurements: JITO-2 vs. Compelition _—
= Gomp 1
® Comp 2.
L&) e e
Fi ke i n
| |

e e menly ol et atale ............................:‘..
16 == i 7% s
10—+
5_.._. o e e
0 E 1 i a t |

500 s0.00 10625 125.00 155,52 50,00

Frequency (MHz)

Application Precautions: It is recommended that a sample be avaluatad in each application
before adding JITO®-2 or any other oscillator to the AVL. This JITO®-2 series of products uti-
lize PLL technology. As a result, overall circuit jitter will often increase if applied to another
PLL device. Please contact Fox technical support if you require assistance.

Latch up Statement: The JITO® family of oscillators are CMOS devices and are sensitive to
latch up conditions characteristic of such devices. Applying power to the enable/disable con-
nection or any other unused connections prior to applying power to the VDD pin can cause
latch up. The N/C pins of the JITO® family are internally connected; connecting these pins
can cause unstable operation and possibly parmanent damage.




JITO®-2 ORDERING INFORMATION

Use the part description guide below fo order the JITO™-2 Oscillator you nee:

JITO°-2 Parr DescripTion GuipE
JITO-2-B C3 A MC-106.250000

\ Frequency (MHz)
C = Custom
(or leave blank)

Package Style: Type: Supply Voltage: ~ Stability: Temperature Range:
A = 14 Pin DIP (= HeMoS 5= 450V A = £100ppm F = 20°C to +70°C
B =4 pin DIP P = PECL 3=+33v B = +50ppm M=-40°C 10 +85°C
D= MIN-6 (5x7.5x 1.§mm §= [[I[jﬂawll:[)lﬁi‘sﬁf:lwlby C = 30ppm
P = Plastic (10?4 f 5 5:71»:[3] X = 24HCMOS Outpu/s2 g_: f;; v
(D Pke. only) = =Uppm
Ee [znmi J]EMEF Output/4 I you need assistance in selecting the proper JITO™-2 oscillator

for your specific application, Foxs skilled Lechnical support
team will be glad Lo assist you. Just call us.
** (nly available in F lemperatune range,

Z = 2"HCMOS Output/=8
(I} Pka. only)

JITO®-T: (Thru-Hole, Dual Output PECL, Tri-State) Ask your Customer Service Representative for delails.

Orner Fox Freauency ControL Probucts

The JITO™-2 series represents just a portion of the broad Spectrum of frequency control products and sofutions available from Fox, ingluding:

Quartz Crystals: I'requencies from 32.768 KHiz to 200 MHz,
standard and custom; stabilities to 5 PPM.

Oscillators: Frequencies from 340 kHz to 250 MHz, standard
and custom; stabilities from 20 PPM to 100 PPM.

TCX0s/VCXO0s: High performance temperature- and voltage-controlled
oscillators; frequencies from 1 MHz to 622.080 MHz.

Crystal Filters: Frequencies from 10.7 MHz to 90 Mz,

All Fox frequency control products are 100% tested, offered in a
variety of surface mount and thru-hole configurations, and are
available directly from Fox or off the shelves of our very well
stocked national distribution network.

| When it comes to frequency control, why trust your products
Fox E l c Ct ronics Lo anyone less than Fox? It always pays [o go with the leader.
We're On Your Frequency. Gall, fax or visit us on the web today.

3070 Enlerprise Parkway
Forl Myers, FL. 33905
Tel: 888-GET-2-FOX s

Fax: 941-693-1554 Revised November 2001

» www.foxonline.com
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3.3V HCMOS SMD OSCILLATOR WITH STANDBY

F330 SERIES

FEATURES

* 3.3V Operation

* HCMOS Output

» Standby Function

» Tape and Red (2,000 pcs. STD)

* MODEL NUMBER SELECTION 4—‘ 3.2%0.2 I"*

Frequency Operating Frequency : :

e Stability* Temperature (°C) | Range (MHz) +

F330 +100PPM -10 ~ +70 1.800 ~ 50.000 25+ (0.2

F330R +100PPM -40 ~ +85 1.800 ~ 50.000

F335 +50PPM -10 ~ +70 1.800 ~ 50.000 *

F335R +50PPM -40 ~ +85 1.800 ~ 50.000

F336 +25PPM -10 ~ +70 1.800 ~ 50.000

F338 +20PPM -10 ~ +70 1.800 ~ 50.000 *

* ELECTRICAL CHARACTERISTICS %

PARAMETERS MAX (unless otherwise noted) 1.2

Frequency Range  (Fo) 1.800 ~ 50.000 MHz ' |

Storage Temperature Range  (TsTg) -55°C ~ +125°C 7 7

Supply Voltage ~ (Vob) 3.3V + 10% + % %

Input Current (Iop) 0.7

1.800 ~ 32.000 MHz 20mA 0.8 LE@ @ f

32,000+ ~ 50.000 MHz 25mA
—f oo
Output Symmetry (50% Vbb)
1.000 ~ 50.000 MHz 45% ~ 55% Recommended
E— Solder Pad Layout
Rise Time (10% ~ 90% Vbob) (TR) 6nS
Fall Time (90% ~ 10% Vob) (TF) 6nS ] 1.3 |——
Output Voltage  (VoL) 10% Vob '
(Vor) 90% Voo Min
Output Current  (loL) 2mA Min 0.4
(lon) -2mA Min * ‘
Output Load (HCMOQOS) 15pF
Stendby Current (Vi £ 0.99V) 104A 13 !
Start-up Time (T9) 5mS
Output Disable Time 2 150nS $
Output Enable Time 2 5mS —e=— = 0.8

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

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is left open. Pin Connections

See page 29 for mechanica specifications, test circuits, and output waveform.

Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to #1 E/ID™  #3 Output
minimize power supply line noise. #2 GND #4 V DD

All specifications subject to change without notice.  Rev. 10/01/02
o All dimensions are in millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin 1) OUTPUT (Pin 3)
OPEN 3 ACTIVE

T Level Vin® 2,31V ACTIVE

‘0’ Level ViL £ 0.99 V High Z

See page 53 for tape and reel specifications.

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554 http:/Mww.foxonline.com 1
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1.8V HCMOS CERAMIC SMD OSCILLATOR WITH STANDBY

F510L SERIES

FEATURES

+ 1.8V Operation

HCMQOS Output

Low Power Consumption

Standby Function

Tape and Reel (1,000 or 2,000 pcs. STD)

* MODEL NUMBER SELECTION

Frequency Operating Frequency
o AN Stability* Temperature(°C) Range(MHz)
Y F510L +100PPM -10~+70 1.800~50.000
IQ F510LR +100PPM -40~+85 1.800 ~50.000
< F515L +50PPM -10~+70 1.800~50.000 |‘— 5.010.2 —
:,' F515L R +50PPM -40~+85 1.800~50.000
@) F516L +25PPM -10~+70 1.800~50.000 1
8 F516LR +25PPM -40~+85 1.800~50.000 32402
F518L +20PPM -10~+70 1.800~50.000 ‘
* ELECTRICAL CHARACTERISTICS ‘
PARAMETERS M AX (unlessotherwise noted) Il-l—l:l—l:l—l-ll 0.95 + 0.15
Frequency Range (Fo) 1.800 ~ 50.000 MHz
Storage Temperature Range (TsTG) -55°C ~ +125°C ’
Supply Voltage ~ (Vop) 1.8V + 5% |" 2.5 "I
Input Current (Iop)
1.800 ~ 32.100 MHz 7mA
32.100+ ~ 50.000 MHz 15mA 1.5
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (20% ~ 80% Vop) (TR)
1.800 ~ 32.100 MHz 5nS —-|1.0|——
32.100+ ~ 50.000 MHz 3.5nS
Fal Time (80% ~ 20% Vob) (TF) Recommended
1.800 ~ 32.100 MHz 5nS Solder Pad Layout
32.100+ ~ 50.000 MHz 3.5nS
Output Voltage  (VoL) 20% Vob _—l 4 |‘_
(VoH) 80% Vop Min _L
Output Current (lon) 2mA Min
(Ion) 2mA Min X3 14
Output L oad (HCMOS) 15pF 14 T
Standby Current 10pA :
Satup Time  (T9) 10mS T -
Output Disable Time 2 300nS
Output Enable Time ? 10mS P Conrastiang
1 Iirnmdusiveof 25°C tolerance, operding temperature range, input voltage change, load change, MED™ 5 Output
ok, and vibration SEOND, AR
See page 29 for mechanica specifications, test circuits, and output waveform. All dimensionsarein millimeters.

All specifications subject to change without notice.  Rev. 05/01/02

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin3)
OPEN ACTIVE

1 Level Vin® 0.7V ACTIVE

'0' Level VIL£0.3V High Z

See page 53 for tape and reel specifications.

36 FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554  htp://www.foxonline.com
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2.5V HCMOS CERAMIC SMD OSCILLATOR WITH STANDBY

F540L SERIES

FEATURES L
* 2.5V Operation AR
» HCMOS Output %.3,_‘;

Low Power Consumption
Standby Function
Tape and Redl (1,000 or 2,000 pcs. STD)

LS <L,
(-'f'

- f ;

* MODEL NUMBER SELECTION

Frequen Operatin Frequen
Model Number St?iailitycly Temp%ratureg(oq Rangg(m |jyz) o
F540L +100PPM -10~+70 1.800~50.000 5.0%0.2 — ()
F540LR +100PPM -40~+85 1.800 ~50.000 |—_ 0
F545L +50PPM -10~+70 1.800~50.000 1 P
F545LR +50PPM -40~+85 1.800~50.000 32402 :f‘
F546L +25PPM -10~+70 1.800~50.000 L s O
F546L R +25PPM -40~+85 1.800~50.000 l a
F548L +20PPM -10~+70 1.800~50.000
« ELECTRICAL CHARACTERISTICS 7 Dgsfm
PARAMETERS M AX (unless otherwise noted) ’
Frequency Range (Fo) 1.800 ~ 50.000 MHz |_, 25 _I
Storage Temperature Range (TsTG) -55°C ~ +125°C
Supply Voltage  (Vobp) 25V = 5%
Input Current (Iop) 1.5
1.800 ~ 32.100 MHz 10mA i
32.100+ ~ 50.000 MHz 12mA
Output Symmetry (50% Vob) 45% ~ 55% ___lml__
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fall Time (90% ~ 10% Vob) (TF) 5nS Recommended
Output Voltage ~ (VoL) 10% Vobp Solder Pad Layout
(Vor) 90% Voo Min
Output Current  (loL) 4mA Min ——| 14 |‘—
(loH) 4mA Min
OuputLoad _ (HCMOS) 15pF KB
Standby Current 10pA _L 14
Start-up Time (Ts) 10mS
Output Disable Time 2 150nS 1.4 T
Output Enable Time ? 10mS
1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change, T _—l 14 |—_
aging,
shock, and vibration Pin Connections
See page 29 for mechanica specifications, test circuits, and output waveform.
All specifications subject to change without notice. Rev. 05/01/02 GO O

#2 GND # VoD

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin3)
OPEN ACTIVE

1 Level Vin® 0.7V ACTIVE

'0' Level VIL£0.3V High Z

See page 53 for tape and reel specifications.
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3.3V HCMOS CERAMIC SMD OSCILLATOR WITH STANDBY

F530L SERIES

FEATURES OPTIONS
* 3.3V Operation 5.0V (F550L) Version
* HCMOS Output Available

* Standby Function
 Tapeand Red (1,000 or 2,000 pcs. STD)

* MODEL NUMBER SELECTION

OSCILLATORS

Frequency Operating Frequency
AN Stability* Temperature(°C) Range(MHz)
F530L +100PPM -10~+70 1.544~155.520
F530LR +100PPM -40~+85 1.544~155.520 |—— 5.0%0.2 —=
F535L +50PPM -10~+70 1.544~155.520
F535LR +50PPM -40~+85 1.544~155.520 1
F536L +25PPM -10~+70 1.544~155.520 32402
F536LR +25PPM -40~+85 1.544 ~50.000 =T
F538L +20PPM -10~+70 1.544 ~50.000 l

* ELECTRICAL CHARACTERISTICS ‘

ILl_D_D_l'I'I +
PARAMETERS M AX (unlessotherwise noted) 0952015
Frequency Range (Fo) 1544 ~ 155,520 MHz ’
Storage Temperature Range (1sta) -40°C ~ +85°C |" 2.5 "I

Supply Voltage  (Vobp) 3.3V + 10%

Input Current (Iop) 20mA

Output Symmetry (50% Vob) 40% ~ 60% 1.5
Rise Time (10% ~ 90% Vbp) (TR) mS

Fal Time (90% ~ 10% Vob) (TF) mS

Output Voltage  (Vor) 10% Voo —={1.0}=—

(VoH) 90% Vop Min
i Recommended
Output Current E: g;)) _22nm]AA ':\A/llir:] Solder Pad Layout
Output Load
HCMOS 15pF _—l " |__

Standby Current 10pA _L
Start-up Time (Ts) 10mS

Output Disgble Time 2 150nS _L &l
Output Enable Time 2 10mS 14 T
1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change, :

aging, T ——l 1.1 |-—
shock, and vibration.
See page 29 for mechanica specifications, test circuits, and output waveform.

All specifications subject to change without notice. Rev. 05/01/02 Pin Connections

#1 EID**  #3 Qutput
#2GND #VoDD

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin3)
OPEN ACTIVE

1 Level Vin @ 2.31V ACTIVE

'0' Level ViL £0.99V High Z

See page 53 for tape and reel specifications.
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3.3V HCMOS CERAMIC SMD OSCILLATOR WITH STANDBY

F4200 SERIES

FEATURES

» 3.3V Operation

* HCMOS Output

» Standby Function

» Tape and Red (2,000

pcs. STD)

OPTIONS
* 5.0V (F3400) Version Available

* MODEL NUMBER SELECTION

Frequency

Operating

Frequency

AN Stability* Temperature(°C) Range(MHz) I—M—l o
F4200 +100PPM -10~+70 1.544 ~50.000 | # #3 )
F4200R +100PPM -40~+85 1.544~50.000 @}
F4205 +50PPM ~10~+70 1.544~50.000 =
F4205R +50PPM 40~+85 1.544~50.000 3.510.2 >
F4206 £25PPM 10-+70 1.544~50.000 [ ] { o
F4206R +25PPM -40~+85 1.544~50.000 = e &
F4208 +20PPM ~10~+70 1,544 ~50.000

* ELECTRICAL CHARACTERISTICS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.
See page 29 for mechanicd specifications, test circuits, and output waveform.
All specifications subject to change without notice.  Rev. 05/01/02

See page 53 for tape and reel specifications.

=+

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.544 ~ 50.000 MHz f
Storage Temperature Range (TsTG) -40°C ~ +85°C 54
Supply Voltage  (Vob) 33V * 10% rg——‘
Input Current (Iop) 20mA
Output Symmetry (50% Vo) 0% ~ 60% # 2
Rise Time (10% ~ 90% Vop) (TR) NS 1.5
Fall Time (90% ~ 10% Vob) (TF) 6nS #3
Output Voltage ~ (VoL) 10% Vop -

(VoH) 90% Voo Min 1.0
Output Current (lon) 2mA Min

(lor) “2mA_Min Recommended
Output Load (HCMOYS) 15pF
Standby Current 10pA Solder PT: Layout
Start-up Time (Ts) 10mS —a] -
Output Disable Time 2 150nS _LI:' :|
Output Enable Time ? 10nS +

1f1|_ J 1.4
___1.1____{

Pin Connections

#1 E/D** #3 Output
#2 GND #4 Voo

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin3)
OPEN’ ACTIVE

1 Level Vin @ 2.31V ACTIVE

'0' Level ViL £0.99V High Z
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OSCILLATORS

1.8V HCMOS SMD OSCILLATOR WITH STANDBY

FA500 SERIES

FEATURES

» 1.8V Operation

* HCMOS Output

» Low Power Consumption

» Standby Function

» Tape and Redl (2,000 pcs. STD)

* MODEL NUMBER SELECTION

Frequency Operating Frequency
e Stability* Temperature(°C) Range(MHz)
F4500 +100PPM -10~+70 1.800~ 70.000
FA500R +100PPM -40~+85 1.800~ 70.000 7.5 Max
F4505 +50PPM 10-+70 1,800~ 70.000 |-—-| {
F4505R +50PPM -40~+85 1.800~70.000 #4 3
F4506 +25PPM -10~+70 1.800~70.000 :|
FA506R +25PPM -40~+85 1.800~ 70.000 i 5.0 Max
F4508 +20PPM -10~+70 1.800~ 70.000 #1 #2

!
* ELECTRICAL CHARACTERISTICS i

PARAMETERS MAX (unlessotherwisenoted) L A |0.95%0.15
Frequency Range (Fo) 1.800 ~ 70.000 MHz ’
Storage Temperature Range (TsTG) -55°C ~ +125°C ——|1 4l——
Supply Voltage  (Vob) 1.8V + 5% _ _L
Input Current (lop)
1.000 ~ 32.100 MHz 7mA 24 42 928
32.100+ ~ 70.000 MHz 15mA
Output Symmetry (50% Vo) 40% ~ 60% o
Rise Time (20% ~ 80% Vob) (TR) |_- ' .|
$282000:- 32'7180 OOI\(A) |_|\|/IZH NS Recommended
. ~ 70. z 3.5nS
Fall Time (80% ~ 20% \oo) (T7) SolderRad Layout
1.800 ~ 32.100 MHz 5nS 1.8
32.100+ ~ 70.000 MHz 3.5nS
Output Voltage ~ (VoL) 20% Vob 2.0 |:| I:I T
(VoH) 80% Vob Min
Output Current  (loL) 2mA Min _r 4.2
(Ion) 2mA Min |:| |:| r
Output Load (HCMOS) 15pF
Standby Current 10pA _"l 5.08 |"_
Start-up Time (Ts) 10mS
Output Disable Time 2 300nS Pin Connections
Output Enable Time ? 10mS # E/D  #3 Output
1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change, #2 GND #4V oo
aging,

shock, and vibration.

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.

See page 29 for mechanica specifications, test circuits, and output waveform.

Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to
minimize power supply line noise

All specifications subject to change without notice.  Rev. 05/01/02

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin1) OUTPUT (Pin 3)
OPEN3 ACTIVE
'l'Level VIH3 0.7V ACTIVE
'0'Level VILEQ.3V High Z

See page 53 for tape and reel specifications.
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2.5V HCMOS SMD OSCILLATOR WITH STANDBY

F4400 SERIES

FEATURES

» 2.5V Operation

* HCMOS Output

» Low Power Consumption

» Standby Function

» Tape and Redl (2,000 pcs. STD)

* MODEL NUMBER SELECTION

PARAMETERS

* ELECTRICAL CHARACTERISTICS

M AX (unless otherwise noted)

Frequency Range (Fo)

1.800 ~ 50.000 MHz

Storage Temperature Range (TsTG) -550C ~ +125°C
Supply Voltage  (Vob) 25V + 5%
Input Current (lop)
1.800 ~ 32.100 MHz 10mA
32.100+ ~ 50.000 MHz 12mA
Output Symmetry (50% VoD) 45% ~ 55%
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fall Time (90% ~ 10% Vob) (TF) 5nS
Output Voltage ~ (VoL) 10% Vobp
(VoH) 90% Vob Min
Output Current (lon) 4mA Min
(loH) 4mA Min
Output Load (HCMOS) 15pF
Standby Current 10pA
Start-up Time (Ts) 10mS
Output Disable Time 2 150nS
Output Enable Time ? 10mS

* Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

3 Pin #1: In case of open connection, oscillator is not functioning.
See page 29 for mechanicd specifications, test circuits, and output waveform.
Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to

minimize power supply line noise.

All specifications subject to change without notice.  Rev. 05/01/02

See page 53 for tape and reel specifications.

!

{
H H_] 0.950.15

!
b

26

Recommended
Solder Pad Layout

U Uz

0 O-
——| 5.08 |——

Pin Connections

#1 E/D #3 Output
#2 GND #4 V op

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin1) OUTPUT (Pin 3)
OPEN3

'l'Level VIH3 0.7V ACTIVE
'0'Level VILEQ.3V High Z

Frequency Operating Frequency

e Stability* Temperature(°C) Range(MHz) o
F4400 +100PPM -10~+70 1.800~ 50.000 D
F4400R +100PPM 40~ +85 1.800~50.000 7.5 Max @)
F4405 +50PPM -10~+70 1.800 ~ 50.000 |-—'| { =
F4405R +50PPM -40~+85 1.800~50.000 #4 #3 2
F4406 +25PPM -10~+70 1.800 ~ 50.000 ) 0
F4406R +25PPM -40~+85 1.800~50.000 ) 5.0 Max &
F4408 +20PPM -10~+70 1.800~50.000 # 42
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2.85V HCMOS SMD OSCILLATOR WITH STANDBY

F4300 SERIES

FEATURES

* 2.85V Operation

+ HCMOS Output

» Standby Function

» Tape and Red (2,000 pcs. STD)

* MODEL NUMBER SELECTION

Frequency Operating Frequency

MGEE] NIl oET Stability Temperature (°C) | Range (MHZ) #4 P#3
F4300 +100PPM -10 ~ +70 1.544 ~ 80.000
F4305 £50PPM 10=+70 1.544 = 80.000 ) 50 Max
F4306 £25PPM 10 = +70 1.544 ~ 80.000 #1 #2
F4308 +20PPM -10 ~ +70 1.544 ~ 80.000 f

:
- ELECTRICAL CHARACTERISTICS ” — T

PARAMETERS MAX (unless otherwise noted) *
Frequency Range (Fo) 1.544 ~ 80.000 MHz

Temperature Range (Tsrc) -55°C ~ +125°C ——|1 4|-—
Supply Voltage  (Vop) 2.85V + 5% _L
Input Current (lop)

1.544 ~ 32,000 MHz 15mA 4 . 26
32.000+ ~ 50.000 MHz 20mA : )
50.000+ ~ 67.000 MHz 25mA _f_
67.000+ ~ 80,000 MHz 30mA |- 5.08 -|

Output Symmetry (50% Vbp) 45% ~ 55%
Rise Time (10% ~ 90% Vob) (TR)
1.544 ~ 50.000 MHz 6nS Recommended
50.000 ~ 80.000 MHz anS Solder Pad Layout

Fall Time (90% ~ 10% Vob) (TF)
1.544 ~ 50.000 MHz

ag—
6nS E— 1.8
50.000 ~ 80.000 MHz 4nS 20 | | |:|
Output Voltage (loL = 2mA) (Vou) 10% Vop B r
(lon = 2mA) (VoH) 90% Voo Min _r 4.2
Output Current (VoL = 10% Vop) (loL) 2mA — L
(Von = 90% Vob) (loH -2mA |:|
Output Load (HCMOS) 15pF -,
Sandby Current (Vi £ 30%Voo) 10A — 58 =
Start-up Time (Ts) 10mS
Output Disable Time 2 150nS Pin Connections
Output Enable Time 2 10mS

#1 E/D #3 Output
#2GND #4V o

* Indusive of 25°C tolerance, operating temperature range, input voltage change, load chenge, aging, Al dimensions are in millimeters.

shock, and vibration.
2 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is left open.
See page 29 for mechanica specifications, test circuits, and output waveform.
Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to
minimize power supply line noise.
All specifications subject to change without notice.  Rev. 11/11/02

INH (Pin 1) OUTPUT (Pin 3)
OPEN °? ACTIVE

'l' Level ViH 3 70% VbD ACTIVE

'0' Level ViL £ 30% Vbb High Z

See page 53 for tape and reel specifications.
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3.3V HCMOS SMD OSCILLATOR WITH STANDBY

F4100 SERIES

FEATURES OPTIONS

» 3.3V Operation * 1.05mm Height Max
* HCMOS Output

» Standby Function

» Tape and Redl (2,000 pcs. STD)

* MODEL NUMBER SELECTION

OSCILLATORS

Frequency Operating Frequency
e Stability! Temperature(°C) Range(MHz) | 7.5 Max |
F4100 +100PPM -10~+70 1.000~170.000 *
FA100R +100PPM -40~+85 1.000~170.000 #4 #3
F4105 +50PPM -10~+70 1.000~170.000 ]
F4105R +50PPM 40~ +85 1,000~ 170.000 ) 5.0 Max
F4106 +25PPM -10~+70 1.000~125.000 #1 #2
F4106R +25PPM -40~+85 1.000~ 100.000
F4108 +20PPM -10~+70 1.000 ~80.000 *

* ELECTRICAL CHARACTERISTICS B w1_5*\nax
!

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.000 ~ 170.000 MHz __h 4|__
Storage Temperature Range (TsTG) -550C ~ +125°C z
Supply Voltage (Vo) 33V £ 10% D1
Input Current (lop)
1,000 ~ 32.000 MHz 15mA 44 a4
32.000+ ~ 50.000 MHz 20mA IR
50.000+ ~ 67.000 MHz 25mA
67.000+ ~ 170.000 MHz 40mA |" 50 "|
Output Symmetry (50% Vob)
1.000 ~ 50.000 MHz 45% ~ 55%
50.000+ ~ 170.000 MHz 40% ~ 60% Recommended
Rise Time (10% ~ 90% Vo) (Tr) 6nS Solder Pad Layout
Fal Time (90% ~ 10% Vop) (TF) 6nS 1.8
Output Voltage ~ (VoL) 10% Vop { -
(Vor) 90% Vbp Min 2.0 D
Output Current (lon) 2mA Min — r
(loH) -2mA Min T 4.2
Output L oad (HCMOS) 15pF — 1
Standby Current  (ViL £ 0.99V) 10uA || |:|
Start-up Time (Ts) 10mS
Output Disable Time 2 150nS _—I L I-
Output Enable Time ? 10mS
* Indusive of 25°C tolerance, operating temperature range, input voltage change, load change, Pin Connections
ag;:‘ga(’ and vibration #1E/D #3 Output
3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is left open. #2GND #4V oo

See page 29 for mechanicd specifications, test circuits, and output waveform.

Note: A 0.01uF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to
minimize power supply line noise.

All specifications subject to change without notice.  Rev. 05/01/02

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin) OUTPUT (Pin3)
OPEN® ACTIVE

T Level Vin 3 2.31V ACTIVE

‘0" Level ViL £0.99V High Z

See page 53 for tape and reel specifications.
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3.3V TIGHT STABILITY HCMOS SMD OSCILLATOR WITH STANDBY

F4100 SERIES

FEATURES

 Tight Stability

» 3.3V Operation

* HCMOS Output

» Standby Function

» Tape and Redl (2,000 pcs. STD)

* MODEL NUMBER SELECTION

Frequency Operating Frequency

e Stability* Temperature(°C) Range(MHz)
F4108R +20PPM -40~+85 1.800~50.000
F4107 +15PPM -10~+70 1.800~50.000
F4107R +15PPM -40~+85 1.800~50.000
F4109 +10PPM -10~+70 1.800~50.000

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.800 ~ 50.000 MHz
Storage Temperature Range (Tstc) -55°%C ~ +125°C
Supply Voltage  (Vob) 33V 5%
Input Current (Iop) 22 mA
Output Symmetry (50% VoD) 45% ~ 55%
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fall Time (90% ~ 10% Vob) (TF) 5nS
Output Voltage ~ (VoL) 10% Vop
(VoH) 90% Voo Min
Output Current (lon) 8mA Min
(loH) 4mA Min
Output Load (HCMOYS) 15pF
Standby Current 50pA
Start-up Time (Ts) 5mS
Output Disable Time 2 150nS
Output Enable Time ? 5mS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.
See page 29 for mechanicd specifications, test circuits, and output waveform.
Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to

minimize power supply line noise.

All specifications subject to change without notice.  Rev. 05/01/02

See page 53 for tape and reel specifications.
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J 5.0 Max

w (@ o

i
(H_H Hl1.4max

Recommended
Solder Pad Layout

] Oy
N Ok
—-| 5.08 |-—

Pin Connections

#1E/D  #3 Output
#2GND #4V o

£
3

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin3)
OPEN’ ACTIVE

1 Level Vin @ 2.31V ACTIVE

'0' Level ViL £0.99V High Z

SHOLVTIIOSO




5.0V HCMOS SMD OSCILLATOR

F3345 SERIES

FEATURES
» 5.0V Operation

 HCMOS/TTL Output
» Tri-State Enable/Disable

» Tape and Red (2,000

pcs. STD)

OPTIONS
* 1.05mm Height Max
» Standby Function (F4101)

* MODEL NUMBER SELECTION

Frequency Operating Frequency

0 AN Stability* Temperature(°C) Range(MH2)
04 F3345 +100PPM -10~+70 1.000 ~80.000
9 F3345R +100PPM -40~+85 1.000 ~ 80.000
< F3340 +50PPM -10~+70 1.000~80.000
= F3340R +50PPM -40~+85 1.000~80.000
O F3346 +25PPM -10~+70 1.000 ~80.000
8 F3346R +25PPM -40~+85 1.000 ~ 80.000

F3348 +20PPM -10~+70 1.000 ~ 80.000

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.000 ~ 80.000 MHz
Storage Temperature Range (TsTG) -550C ~ +125°C
Supply Voltage  (Vob) 5.0V + 10%
Input Current (lop)

1.000 ~ 25.000 MHz 25mA

25.000+ ~ 50.000 MHz 40mA

50.000+ ~ 67.000 MHz 60mA

67.000+ ~ 80.000 MHz 73mA
Output Symmetry (50% VoD) 45% ~ 55%
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fall Time (90% ~ 10% Vob) (TF) 5nS
Output Voltage ~ (VoL) 10% Vobp

(VoH) 90% Vob Min
Output Current (lon) 16mA Min
(loH) -16mA Min

Output Load

TTL 10TTL

HCMOS 50pF
Start-up Time (Ts) 10mS
Enable/Disable Time 2 100nS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.
See page 29 for mechanica specifications, test circuits, and output waveform.

Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to

minimize power supply line noise.

All specifications subject to change without notice.  Rev. 05/01/02

See page 53 for tape and reel specifications.
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#4 #3
) 5.0 Max
#1 #2

Recommended
Solder Pad Layout

uii
= Uy
1 Ot
—-l 5.08 |——

Pin Connections

#1 E/D #3 Output
#2 GND #4V pp

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin1) OUTPUT (Pin 3)
OPEN3 ACTIVE
'l'Level VIH3 2.2V ACTIVE
'0'Level VILEQ.BV High Z




3.3V LV-PECL OSCILLATOR WITH STANDBY

FA4600 SERIES

FEATURES

e 3.3V Operation

LV-PECL Output
Complementary Outputs
Standby Function

Tape and Red (2,000 pcs. STD)

* MODEL NUMBER SELECTION

Mode Number Frequency Operating Frequency ’ 7.5 Max |

Stability* Temperature(°C) Range(MHz) o
F4600 +100PPM -10~+70 75.000~ 170.000 #6__#5 # @
FA600R +100PPM 40~+85 75,000 ~ 170.000 T ) f 0
F4605 £50PPM 10~+70 75.000~ 170.000 ( ) -
F4605R +50PPM -40~+85 75.000 ~ 170.000 ) 5.0 Max 1>|
F4606 +25PPM -10~+70 75.000 ~ 170.000 i o
F4606R +25PPM -40~+85 75.000 ~ 170.000 ) 0

F4608 +20PPM -10~+70 75.000 ~ 170.000 #1  #2 #3

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unless otherwise noted)
Frequency Range (Fo) 75.000 ~ 170.000 MHz
Storage Temperature Range (TsTG) -550C ~ +125°C
Supply Voltage  (Vop) 3.3V +5%
Input Current (Iop) 60mA
Output Symmetry (50% Vp-p Level) 40% ~ 60%
Rise Time (20% ~ 80% Vp-p) (TR) InS
Fall Time (80% ~20% Vp-p) (TF) 1nS
Output Voltage ~ (VoL) 1.7V
(VoH) 22V Min
Output Load 5 Gates
Standby Current 10pA Recommended
Start-up Time (Ts) 10mS Solder Pad Layout
Output Disable Time 2 100nS
Output Enable Time ? 10mS

2.54)2.54
{ | | |

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging, o 2.0 |:|
shock, and vibration. - r
See page 29 for mechanica specifications, test circuits, and output waveform. *
Note: A 0.01uF bypass capacitor should be placed between VDD (Pin 6) and GND (Fin 3) to 4.2
minimize power supply line noise. L
All specifications subject to change without notice.  Rev. 05/01/02 |:|
—a={ 1.8 =

Pin Connections

#1 E/D #4 Output 1
#2 NC #5 Output 2
#3 GND #8 Vpp

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

See page 53 for tape and reel specifications.

TNH (Pin 1) OUTPUT (Pin4) | OUTPUT (Pin5)
OPEN ACTIVE ACTIVE

T Levdl ViH® 0.7V |ACTIVE ACTIVE

'0' Level VIL£0.3V |High Z High Z
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5.0V/3.3V PLASTIC HCMOS SMD CLOCK OSCILLATOR

FSO SERIES

FEATURES

« 5.0V / 3.3V Operation

*+ HCMOS/TTL Output

* Tri-State Enable/Disable

» Extended Temperature Range

» Tape and Redl (1,000 pcs. STD)

* MODEL NUMBER SELECTION

OSCILLATORS

Mode Frequen Operatin Frequen
Number Veo (V) St?i)ilityiy Tempzratur(g("C) Rangg(M I-?;) |__ TN =
FSO-27 5.0+05 | +100PPM -20~+70 1.000~ 66.6667 #4 #3
FSO-2R +100PPM 40~+85 1.000~ 66.6667
FSO-25 +50PPM -20~+70 1.000~ 66.6667 T
FSO-3* 3303 | +100PPM 20~+70 1.000~ 66.6667 8.65 9.8 Max
FSO-3R +100PPM ~40~+85 1.000~ 66.6667 _L
FSO-35 +50PPM -20~+70 1.000~ 66.6667
#1 #2 -
e ELECTRICAL CHARACTERISTICS
FSO-2 Series | FSO-3 Series [} / \
PARAMETERS MAX (unlessotherwise noted) AT Maxf e 406
Frequency Range (Fo) 1.000 ~ 66.6667 MHz 4 = ¥
Input Current (lop) 05 _—| |‘_
1.000 ~ 30.000 MHz 23mA 9IMmA
30.000+ ~ 66.6667 MHz 35mA 20mA __| 5.08 |__
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (20% ~ 80% Vob) (TR)
1.000 ~ 30.000 MHz 8nS 6nS
30.000+ ~ 66.6667 MHz 7nS S o
Fall Time (80% ~20% Vob)  (TF)
1.000 ~ 30.000 MHz 8nS 6nS
30.000+ ~ 66.6667 MHz 7nS 6nS “ ed
ecommen
Output Current (lov) 16mA Min 4mA Min —=] 381 = a8
(IoH) -16mA Min -4mA_Min I:l I:I ”
Output Load (TTL) 10TTL :
(HCMOS) 50pF 30pF ER
Start-up Time (T9) 5.80
1.000 ~ 30.000 MHz amS 127 = 4
30,000+ ~ 66.6667 MHz 10mS |:| |:|
Enable/Disable Time 2 100nS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, and load change

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.

4 The FSO-2 and FSO-3 models will also operate over -40°C ~ +85°C, but with a relax
stability of +200 PPM.

See page 29 for mechanica specifications, test circuits, and output waveform.

Note: A 0.01pF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to
minimize power supply line noise.

All specifications subject to change without notice.  Rev. 05/01/02

Pin Connections

#1 EID*
#2 GND

#3 Output
#4 Voo

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin1) OUTPUT (Pin3)
OPEN® ACTIVE

T Leve Vin 3 24V ACTIVE
'0'Level VILEOQ.6V High Z

See page 53 for tape and reel specifications.
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5.0V PLASTIC HCMOS/TTL SMD OSCILLATOR

KFO SERIES

FEATURES OPTIONS

5.0V Operation * 3.3V Operation (KFO30AT)
¢« HCMOS/TTL Output

* Tri-State Enable/Disable

» Tape and Red (1,000 pcs. STD)

* MODEL NUMBER SELECTION

Frequen Operatin Frequen _
Model Number Sabilty. | Temperaturs(C) | Ranga(Mig) |'_ 12k i o
KFO0AT +100PPM -10~+70 1,500~ 67.000 #4 #3 _ %)
KFO90FT +100PPM -40~+85 1.500~67.000 0
KFO9%AT +50PPM -10~+70 1.500~67.000 T P
8.65 9.8 Max :E|
] z
« ELECTRICAL CHARACTERISTICS n
#1 #2
PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.500 ~ 67.000 MHz l
Storage Temperature Range (TsTG) -55°C ~ +125°C T
Supply Voltage  (Vobp) 5.0V + 10% 47 Mu/ \ 4.15
Input Current (Iop) B 1
1.500 ~ 32.000 MHz 27mA 0.51 —=}=—
32.000+ ~ 50.000 MHz 45mA
50.000+ ~ 67.000 MHz 60mA
Output Symmetry (50% Voo) —~{ 508 |-
1.500 ~ 50.000 MHz 45% ~ 55%
50.000+ ~ 67.000 MHz 40% ~ 60%
Rise Time (10% ~ 90% Vbb) (TR) mS 7.62
Fal Time (90% ~ 10% Vob) (TF) nSs
Output Voltage ~ (VoL) 10% Vobp
(VoH) 90% Vop Min
Output Current (lon) 16mA Min S ———
(Ior) -16mA Min SoI::: PadeL:::ut
Output Load
TTL 10TTL ~] 381} |
HCMOS 50pF |:| |:| 3.0
Start-up Time (Ts) 10mS T
Enable/Disable Time 2 100nS _—
B Iirnuusived 25°C tolerance, operding temperature range, input voltage change, load change, 1.27 __l |__ _L
agshc?d(, and vibration |:| |:|

3 An internd pullup resistor from pin 1 to pin 4 dlows active output if pin 1 is Ieft open.
See page 29 for mechanicd specifications, test circuits, and output waveform.

Note: A 0.01uF bypass capacitor should be placed between VDD (Pin 4) and GND (Pin 2) to Pin Connections
minimize power supply line noise. #1 E/ID* #3 Output
All specifications subject to change without notice.  Rev. 05/01/02 #2 GND #4 Voo

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

INH (Pin 1) OUTPUT (Pin3)
OPEN® ACTIVE

T Levd Vi3 2.2V ACTIVE

‘0 Level VILEO.8V High Z

See page 53 for tape and reel specifications.
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3.3V TRI-STATE ENABLE/DISABLE OSCILLATORS

F5C-2E3 / H5C-2E3

FEATURES

» 3.3V Operation

* HCMOS Output
 Tri-State Enable/Disable
e 14-PinDIP/ 8-Pin DIP

* MODEL NUMBER SELECTION

Frequency Operating Frequency

0 e Stability! | Temperature(°C) Range(MHz)
hd |F5C-2E3 / H5C-2E3 +100PPM 0~+70 1.000~160.000
E F5C-2E3R / H5C-2E3R +100PPM -40~+85 1.000~160.000
&d |F6C-2E3 / H6C-2E3 +50PPM 0~+70 1.000~160.000
w| [F6C-2E3R / H6C-2E3R +50PPM -40~+85 1.000~160.000
®] |F7C-2E3 /| H7C-E3 +25PPM 0~+70 1.000~160.000
8 F7C-2E3R /| H7C-2E3R +25PPM -40~+85 1.000~160.000

F8C-2E3 /| H8C-2E3 +20PPM 0~+70 1.000~160.000

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.000 ~ 160.000 MHz
Storage Temperature Range (Tsto) -55°C ~ +125°C
Supply Voltage  (Vob) 3.3V + 10%
Input Current (lop)
1.000 ~ 40.000 MHz 20mA
40.000+ ~ 160.000 MHz 40mA
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (10% ~ 90% Vob) (TR) 10nS
Fall Time (90% ~ 10% Vob) (TF) 10nS
Output Voltage ~ (VoL) 10% Vop
(VoH) 90% Vob Min
Output Current (lon) 8mA Min
(loH) -8mA Min
Output Load (HCMOS) 15pF
Start-up Time (Ts) 10mS
Output Enable/Disable Time 2 100nS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

3An internd pullup resstor from pin 1 to pin 14 dlows active output if pin 1 is left open.
See page 29 for mechanica specifications, test circuits, and output waveform.
All specifications subject to change without notice.  Rev. 05/01/02

F5C-2E3

|=— 20.8 Max —=}

14 #8

#1 #7

13.2 Max

cnrner Denotas Fin 1

t

5.08 Max[

,_r

‘III” 5

B0.45£0.08

Insulatad
Stand-olfs

152430127

Pin Connections

#1 ED™ #8 Cutput
#7TGND (Case) 4 Vdd

IJ 90 Max

H5C-2E3

13.2 Max

_51

#4

13.2 Max

Cornnr Danctes Pin 1

5.0 Max

0.4620.076

Ingulated
Bland-olfs

T B2£0.127

4.0 Min

7621020

KN

T6240.20

Fin Connections

#1 EID

#5 Dutput

#4 GND (Case)]  #8 vdd

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

TNH (Pin1) OUTPUT (Pin8)
OPEN? ACTIVE

T Level Vin3 2.2V ACTIVE

0 Level ViL £ 0.8V High Z
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5.0V HCMOS TRI-STATE ENABLE/DISABLE OSCILLATORS

F5C-2E / H5C-2E e

FEATURES

* 5.0V Operationg
 HCMOS/TTL Output
 Tri-State Enable/Disable
e 14-PinDIP/ 8-Pin DIP

Erasrrox
* MODEL NUMBER SELECTION
Frequen Operatin Frequen
e St?i)ility?y Tempzratur(g("C) RanZ?a(M I:);) @)
F5C2E | H5C-2E +100PPM 0~+70 1,000~ 160,000 FSC-2E H5C-2E @
F5C-2ER / H5C-2ER +100PPM -40~+85 1.000~ 160.000 =]
F6C-2E /| H6C-2E +50PPM 0~+70 1.000~ 160.000 |=—— 20.8 Max —=} e 13:2 Max | ;
F6C-2ER / H6C-2ER +50PPM -40~+85 1.000~160.000 14 #8 5 #5 =l
F7C2E | H7C-E +25PPM 0-+70 1.000~ 160.000 o
F7C-2ER /| H7C-2ER +25PPM -40~+85 1.000~125.000 122 Max e ()
F8C-2E /| H8C-2E +20PPM 0~+70 1.000~125.000 # #7 _#1 #4
'\ Corner Danotes Pin 1 Cornsr Denotas Pin 1
« ELECTRICAL CHARACTERISTICS i
PARAMETERS MAX (unlessotherwisenoted) | 500 4 s wax
Frequency Range (Fo) 1.000 ~ 160.000 MHz T m s —
Storage Temperature Range (TsTc) -55°C ~ +125°C "
Supply Voltage  (Vob) 5.0V + 10%
Input Current (lop) PRty
1.000 ~ 40.000 MHz 40mA Insiltad 0.46£0.076
40.000+ ~ 125.000 MHz 60mMA il meuiated
125.000+ ~ 160.000 MHz 100mA et
Output Symmetry (50% Vob) 7 8240127 7.6240.20
1.000 ~ 50.000 MHz 45% ~ 55%
50.000+ ~ 160.000 MHz 40% ~ 60% Po——
Rise Time (10(%) ~ 90% VDD) (TR) 7.6240.20
1.000 ~ 125.000 MHz 10nS
125.000+ ~ 160.000 MHz 6 nS i it Iy e i
Fall Time (90% ~ 10% Vob) (TF) #1EiD™ #5 Output #1 EID~ #5 Dutput
1.000 ~ 125.000 MHz 10nS #7 GND (Cage)  #14 Vdd #4GND (Case)  §8 Vdd
125.000+ ~ 160.000 MHz 6 nS
Output Voltage ~ (VoL) 10% Vop
(VOH) 90% Voo Min All dimensionsarein millimeters.
Output Current (lon) 16mA Min
(loH) -16mA Min
Supu Coad
TTL 10TTL 'cf)\lp'él(\ﬂn ) OgTPUT (Pin8)
HCMOS 50pF - ACTIVE
Start-up Time (Ts) 10mS .(1). ::gg x:fz g 'g :// QFI]'\Z/E
Output EnableDisable Time 2 100nS ' {
1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,
aging,

shock, and vibration.
3An internd pullup resstor from pin 1 to pin 14 dlows active output if pin 1 is left open.
See page 29 for mechanicd specifications, test circuits, and output waveform.
All specifications subject to change without notice.  Rev. 05/01/02
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OSCILLATORS
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5.0V TTL CLOCK OSCILLATOR

F1100E

FEATURES

» 5.0V Operation
o TTL Output

* 14-PinDIP

* MODEL NUMBER SELECTION

Frequen Operatin Frequen
e St?i)ilityiy Tanp%ratureg(oq Rangg(M I-?;)
F1100E +100PPM (STD) 0~+70 1.000~100.000
F1100ER +100PPM -40~+85 1.000~100.000
F1145E +50PPM 0~+70 1.000~100.000
F1145ER +50PPM -40~+85 1.000 ~70.000
F1144E +25PPM 0~+70 1.000~100.000
F1144ER +25PPM -40~+85 1.000~ 70.000
* ELECTRICAL CHARACTERISTICS
PARAMETERS M AX (unless otherwise noted)
Frequency Range  (Fo) 1.000 ~ 100.000 MHz
Storage Temperature Range (Tsto) -55°C ~ +125°C
Supply Voltage (VoD) 5.0V + 10%
Input Current (Iop)
1.000 ~ 8.000 MHz 15mA
8.000+ ~ 24.000 MHz 30mA
24,000+ ~ 70.000 MHz 70mA
70.000+ ~ 100.000 MHz 80mA
Output Symmetry (1.4V Leve)
1.000 ~ 8.000 MHz 45% ~ 55%
8.000+ ~ 100.000 MHz 40% ~ 60%
Rise Time (0.5V ~2.4V) (Tr)
1.000 ~ 25.000 MHz 10nS
25,000+ ~ 70.000 MHz 5nS
70.000+ ~ 100.000 MHz 4nS
Fal Time (24V ~05V) (T¥)
1.000 ~ 25.000 MHz 10nS
25,000+ ~ 70.000 MHz 5nS
70.000+ ~ 100.000 MHz 4nS
Output Voltage
1.000 ~ 25,000 MHz (Vor) 0.4V
25.000+ ~ 100.000 MHz 0.5v
1.000 ~ 100.000 MHz (Vor) 24V Min
Output Current (lon) 20mA Min
(loH) -1.0mA Min
Output L oad 10TTL
Start-up Time (Ts)
1.000 ~ 3.500 MHz 20mS
3.500+ ~ 4.000 MHz 35mS
4.000+ ~ 6.000 MHz 30mS
6.000+ ~ 20.000 MHz 20mS
20.000+ ~ 100.000 MHz 15mS

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

See page 29 for mechanica specifications, test circuits, and output waveform.
All specifications subject to change without notice.  Rev. 05/01/02

© 2002 FOX ELECTRONICS

- 20.8 Max —-—I
(414 #a
13.2 Max
#1 #7

Corner Denotes Pin 1

5.08 lMa.:-( [ I |
— *; —— (.90 Max
©0.45=0.08
Insukatad
Stand-offs _\ \
n
o V1
O @ |
7.682+0.127
o Opl
J
15.24+0.127
Pin Connections
#1 N.C. #8 Output
#7 GND (Case) #14 +5Vdc

All dimensionsarein millimeters.



14-PIN DIP PECL OSCILLATOR

F5L-4G

FEATURES

» 5.0V Operation

* PECL Output

* 10 KH Logic Output

OPTIONS

» Single-Ended Output
 Pullup/Down Internal Resistors
* Various Pin Connections

» Complementary Output

» -5.2V ECL Output

* MODEL NUMBER SELECTION

1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,

aging,
shock, and vibration.

See page 29 for mechanica specifications, test circuits, and output waveform.
All specifications subject to change without notice.  Rev. 05/01/02

Frequency Operating Frequency
e Stability* Temperature(°C) Range(MHz)
F5L-4G +100PPM -10~+70 30.000 ~200.000
F5L-4GR +100PPM -40~+85 30.000 ~200.000
F6L -4G +50PPM -10~+70 30.000 ~200.000
F6L-4GR +50PPM -40~+85 30.000 ~200.000 f=——20.8 Max—]
F7L-4G +25PPM -10~+70 30.000 ~200.000
F7L-4GR +25PPM -40~+85 30.000 ~ 200.000 e & 1
F8L-4G +20PPM -10~+70 30.000 ~200.000
13.2 Max
* ELECTRICAL CHARACTERISTICS #1 i

PARAMETERS M AX (unless otherwise noted) \ ]
Frequency Range (Fo) 30,000 ~ 200.000 MHz Carner Denotes Pin 1
Temperature Range
Operating (Torr) -10°C ~ +70°C
Storage (TstG) -55°C ~ +125°C
Supply Voltage  (Vee) 50V £ 10% }
Input Current (o) 7'24*'“5' 1 *
30.000 ~ 170.000 MHz 50mA = .80 Max
170.000+ ~ 200.000 MHz 60mA || 6
Output Symmetry (50% Vp-p Level) 40% ~ 60% ; II
Rise Time (20% ~ 80%Vp-p) (TR
30.000 ~ 170.000 MHz 2.0nS
170.000+ ~ 200.000 MHz 1.5nS BB L0
Fal Time (80% ~ 20%Vp-p) (T gy
30.000 ~ 170.000 MHz 2.0nS e
170.000+ ~ 200.000 MHz 1.5nS ® \O&—r
Output Voltage ~ (VoL) +3.05V ~ +3.42V O 7.62+0.127
(VoH) +4.00V ~ +4.45V @) '®)
Output Load (PECL Load) 5 Gates ® ®—
Overlap Time (50% Vp-p (Complementary Only)) 0.5nS :
Satup Time (19 0mS 15.2420.127

All dimensionsarein millimeters.
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SURFACE MOUNT OSCILLATORS

TAPE AND REEL SPECIFICATIONS

M -
Direction of Pull N
-
A B
0O 0000000 000 0 0-00/—
AN 4 120° T
b | |
+ o T T K
~C F
L

* TAPE SPECIFICATIONS (millimeters)
MODEL A B C D E F STDQTY?
F510L Series a1s 40 8.0 7.5 16.0 2.5 1,000/2,000
F540L Series a1s 40 8.0 7.5 16.0 2.5 1,000/2,000
F530L Series gLs 40 8.0 7.5 16.0 2.5 1,000/2,000
F4200 Series a1s 40 8.0 5.5 120 1.9 2,000
F4500 Series a1s 40 8.0 5.5 120 1.9 2,000
F4400 Series gLs 40 8.0 55 12.0 19 2,000
F4100 Series a1s 40 8.0 5.5 120 1.9 2,000
F3345 Series a1s 40 8.0 5.5 120 1.9 2,000
F4600 Series aLs 40 8.0 5.5 12.0 1.9 2,000
FSO Series 015 40 12.0 11.5 24.0 5.0 1,000
KFO Series a1s 40 12.0 11.5 24.0 52 1,000

! Standard reel quantity.

« REEL SPECIFICATIONS (millimeters)

MODEL G H I J K L M
F510L Series 20 013 021 080 0J178/0250 135 20
F540L Series 20 013 021 080 0178/0250 135 20
F530L Series 20 gi3 021 8o 0178/0250 135 20
F4200 Series 20 013 021 8o 1J255 135 20
F4500 Series 20 013 021 80 0255 17.5 20
F4400 Series 20 gi3 021 8o 0255 17.5 20
F4100 Series 20 013 021 8o 0255 175 20
F3345 Series 20 013 021 8o 0255 175 20
F4600 Series 20 gi3 021 80 [J255 17.5 20
FSO Series 20 013 021 8o J330 255 20
KFO Series 20 013 021 8o 0330 255 20
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VCXOs & TCXOs

TCXOs, VCXOs AND OCXOs

SELECTION GUIDE

PRODUCT VCSAXT Series VCXO-D VCXO-C
el
o
&

Frequency Range

1.000 ~ 77.760 MHz

1.000 ~ 40.500 MHz

1.000 ~ 40.000 MHz

Freguency Stability +25 PPM +2.5 PPM +2.5 PPM
Pullability +100 PPM, +50 PPM
Temperature Range -10°C ~ +70°C -10°C ~ +70°C -10°C ~ +70°C

-40°C ~ +85°C (Option) -40°C ~ +85C (Option) -40°C ~ +85°C (Option)
Key Features * 7.5x 5mm * 14-Pin DIP « 14-Pin DIP

* 3.3V Operation 3.3V Operation * 5.0V Operation

*« HCMOS Output * HCMOS Output * HCMOS/TTL Output

* Enable/Disable * Low Power Consumption * Rugged Resistance Weld
Catalog Pages | Pages6 | [ Page 57 | [Page 58 |

* SURFACE MOUNT TCXOs

PRODUCT

FOX914 Series

FOX307H

FOX312BE

FOX801 Series

&

5 *&h;

&

4

Stocking Std.

Frequency Range

12.600 ~ 26.000 MHz

10.000 ~ 26.000 MHz

12.600 ~ 26.000 MHz

10.000 ~ 22.000 MHz

Key Features

* 1.5mm Height Max
* 3.0V Operation
* Clipped Sine Output

* 1.9mm Height Max
« 3.0V Operation
« Clipped Sine Output

* 2.0mm Height Max
« 3.0V Operation
« Clipped Sine Output

Freguency Stability +2.5 PPM +2.5 PPM +2.5 PPM +2.5 PPM
Temperature Range -20°C ~ +75°C -20°C ~ +75°C -20°C ~ +75°C -30°C ~ +75°C
*5x3.2mm e 7Xx5mm * 7Xx5mm ¢ 11.4x 9.6mm

* 2.0mm Height Max
« 3.0/ 5.0V Operation
* Clipped Sine Output

e THRU-HOLE TCXOs and OCXOs

*« VCTCXO « VCTCXO *« VCTCXO ¢ TCXO or VCTCXO
Catalog Pages | Page 59 [Page 60] | Page 61] Page 63|
——1

PRODUCT

FOX781B

FOX782

FTS501AH

Frequency Range

8.000 ~ 20.000 MHz

8.000 ~ 20.000 MHz

10.000 ~ 40.000 MHz

« 5.0V Operation

* Clipped Sine Output

* TCXO or VCTCXO

* Up to 45 MHz Available

« 5.0V Operation

* HCMOS Output

* TCXO or VCTCXO

* Up to 45 MHz Available

Freguency Stability +2.5 PPM +2.5 PPM +250 PPB
Temperature Range -20°C ~ +75°C -20°C ~ +75°C 0°C ~ +70°C
Key Features * 14-Pin DIP * 14-Pin DIP « 14-Pin DIP

« 5.0V Operation
* HCMOS/TTL Output
* Meets Stratum 111

Catalog Pages

| Page 64]

| Page 65|

| Page 66-67 |

]
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3.3V LOW PROFILE SMD VCXO

VCS25AXT

FEATURES

» 3.3V Operation

» Stocking Standard
* HCMOS Output

+ Enable/Disable

* Tape and Reel (2,000 pcs. STD)

* DISTRIBUTOR STOCKING ITEMS

M odel Number Frequency (MHz)
VCS25AXT-0496 4.096
VCS25AXT-081 8.192
VCS25AXT-128 12.288
VCS25AXT-163 16.384
VCS25AXT-270 27.000
VCS25AXT-353 35.328
VCS25AXT-447 44736

PARAMETERS

* ELECTRICAL CHARACTERISTICS

M AX (unless otherwise noted)

Frequency Range (Fo)

1.000 ~ 77.760* MHz

Temperature Range

Operating (Torr) -10°C ~ +70°C?

Storage (TstG) -40°C ~ +85°C
Frequency Stahility +50PPM?
Pullability +100PPM?3
Supply Voltage  (Vob) 3.3V + 10%
Control Voltage  (Vc) 165V + 15V
Input Current (lop)

1.000 ~ 30.000 MHz 15mA

30.000+ ~ 45.000 MHz 25mA

45.000+ ~ 77.760 MHz 50mA
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fal Time (90% ~ 10% Vob) (TF) 5nS
Output Voltage ~ (VoL) 10% Vop

(VoH) 90% Vob Min
Output Current (lon) 40mA Min
(loH) -1.0mA Min

Output Load (HCMOS) 15pF
Start-up Time (Ts) 10mS
Enable/Disable Time 2 150nS
Freguency Linearity +10%
Modulation Bandwidth 20 kHz

1 Custom specifications from 45.000 to 77.760 MHz available on an individud inquiry basis.

3 Other temperature ranges, stabilities, and pullabilities available. See Pege 56.

Note: A 0.01uF bypass capacitor should be placed between Vob (Pin 6) and GND (Pin 3) to

minimize power supply line noise

All specifications subject to change without notice.  Rev. 05/01/02

See page 69 for tape and reel specifications.
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Recommended

Solder Pad Layout

s
T &

OoO-
el

Pin Connections

#1Voontrol 4 Output
#2ED #SN.C.
#3 GND #6

All dimensionsarein millimeters.

* ENABLE / DISABLE FUNCTION 2

Pin2 OUTPUT (Pin4)
OPEN ACTIVE

1 Level Vin 2 2.7V ACTIVE

'0' Level VILE£ 0.3V High Z
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3.3V LOW PROFILE SMD VCXO

VCSAXT SERIES

FEATURES OPTIONS

* 3.3V Operation » Many Stahility/Pullability Options
* HCMOS Output * -40°C ~ +85°C Option ('R’

» Enable/Disable Version)

» Tape and Red (2,000 pcs.

STD)

* MODEL NUMBER SELECTION

Modd Frequency | Frequency Operating Frequency
Number Stability* Pullability | Temperature(°C) | Range(MHz)
VCS12AXT +25PPM +50PPM -10~+70 1.000~77.760
VCSI2AXTR® +25PPM +50PPM -40~+85 1.000~77.760
VCS15AXT +50PPM +50PPM -10~+70 1.000~77.760
VCSI5AXTR +50PPM +50PPM -40~+85 1.000~77.760
VCS22AXT +25PPM +100PPM -10~+70 1.000~77.760
VCSRAXTR® +25PPM +100PPM -40~+85 1.000~77.760
VCS25AXT +50PPM +100PPM -10~+70 1.000~77.760
VCS25AXTR +50PPM +100PPM -40~+85 1.000~77.760
VCS20AXT +100PPM +100PPM -10~+70 1.000~77.760
” VCS20AXTR +100PPM +100PPM -40~+85 1.000~77.760
O
6: * ELECTRICAL CHARACTERISTICS
‘:2 PARAMETERS M AX (unless otherwise noted)
@) Frequency Range (Fo) 1.000 ~ 77.760* MHz
zj Storage Temperature Range (TsTG) -40°C ~ +85°C
> Supply Voltage ~ (Vop) 3.3V + 10%
Control Voltage  (Vc) 165V + 15V
Input Current (lop)
1.000 ~ 30.000 MHz 15mA
30.000+ ~ 45.000 MHz 25mA
45.000+ ~ 77.760 MHz 50mA Récomnicnded
Oulput Symmeiry (50% Voo) A% ~ 60% Solder Pad Layout
ise Time (10% ~ 90% Vob) (TR) 5nS
Fall Time (90% ~ 10% Voo) (T) 5nS |2-54| 2-5“|
Output Voltage  (VoL) 10% Vop i
(Vor) 90% Vbp Min 20 |:| |:| D
Output Current ~ (lov) 40mA Min . T
(loH) -1.0mA Min | 4.2
Output Load (HCMOYS) 15pF I
Start-up Time (Ts) 10mS D |:| |:|
Enable/Disable Time 2 150nS __I |__
Frequency Linearity +10% 18
Modulation Bandwidth 20 kHz Pin Connections
 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change,
aging, #1 Veontrol #4 Output
shock, vibration, and Ve = 165V, pedsichy Pt
3 Available on an individua inquiry besis
4 Custom specifications from 45.000 to 77.760 MHz available on an individud inquiry besis Al dimensionsarein millimeters.
Note: A 0.01uF bypass capacitor should be placed between Vob (Pin 6) and GND (Pin 3) to
minimize power supply line noise
Note: An dternate pin connection with E/D on pin #5 is available. R,
All specifications subject to change without notice. Rev. 05/01/02
Pin2 OUTPUT (Pin4)
OPEN ACTIVE
'l'Level VIH3 2.7V ACTIVE
'0'Level VILEOQ.3V High Z

See page 69 for tape and reel specifications.
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3.3V THRU-HOLE

VOLTAGE CONTROLLED CRYSTAL OSCILLATOR

VCXO-D

FEATURES

» 3.3V Operation

* HCMOS Output

» Low Power Consumption

OPTIONS

* Many Stability/Pullability Options
* -40°C ~ +85°C Option ('R’
Version)

* Rugged Resistance Weld

* MODEL NUMBER SELECTION

Modd Frequency | Frequency Operating Frequency
Number Stability* Pullability | Temperature(®C) | Range(MHz)
VCXO-D3 +50PPM +100PPM -10~+70 1.000 ~40.500
VCXO-D3R +50PPM +100PPM 40~ +85 1.000 ~ 40.500 e 30.8 Max ——=]
VCXO-D4 +25PPM +100PPM -10~+70 1.000 ~ 40.500
VCXO-DAR | +25PPM +100PPM -40~+85 1,000~ 40.500 [#14 #8 T
VCXO-D7 +25PPM +50PPM -10~+70 1.000 ~ 40.500
VCXO-D7R +25PPM +50PPM -40~+85 1.000 ~40.500 13.0 Max
VCXO-D8 +100PPM +100PPM -10~+70 1.000 ~40.500
VCXO0-D8R +100PPM +100PPM -40~+85 1.000 ~40.500 |#1 ¥7
« ELECTRICAL CHARACTERISTICS o S
PARAMETERS MAX (unlessotherwisenoted) ‘ 3
Frequency Range (Fo) 1.000 ~ 40.500° MHz ;)o
Storage Temperature Range (T stc) -55°C ~ +125°C 5.0 Max [ ] * —
Supply Voltage  (Vobp) 3.3V £ 5% = X7 0.8 Max Q
Control Voltage (Vo) 165V + 165V } “ s } ®
Input Current (lop)
1.000 ~ 24.000 MHz 10mA
24,000+ ~ 35.000 MHz 15mA 20.5£0.10
35.000+ ~ 40.500 MHz 25mA —
Output Symmetry (50% Vbb) 40% ~ 60% Stand-offs \
Rise Time (10% ~ 90% Vob) (TR) 10nS \ b_
Fall Time (90% ~ 10% Vo) (TF) 10nS @O o T T
OUtpUt VOltaJe (VOL) 10% Vob 7.62+0.10
(Vor) 90% Vob_Min O O
Output Current  (loL) 40mA Min ® ®—
(loH) -1.0mA Min e
Output L oad (HCMOS) 15pF o 15:2420.10
Start-up Time (Ts) 10mS
Frequency Linearity +10%
1 Indusive of 25°C tolerance, operating temperature range, input voltage change, load change, Pin Connections
aging, #1 Ve #8 Output
shock, vibration, and Vc = 1.65V. #7 GND #14 43.3V,,

3 Higher frequencies available on an individua inquiry bass.
All specifications subject to change without notice.  Rev. 05/01/02

All dimensionsarein millimeters.
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5.0V THRU-HOLE VOLTAGE CONTROLLED CRYSTAL OSCILLATOR

VCXO-C

FEATURES

» 5.0V Operation

*+ HCMOS/TTL Output

* Rugged Resistance Weld

OPTIONS

* Many Stability/Pullability Options
* -40°C ~ +85°C Option ('R’
Version)

* MODEL NUMBER SELECTION

Mode Frequency | Frequency Operating Frequency
Number Stability* Pullability | Temperature(°C) | Range(MHz)
VCXO-C2 +50PPM +200PPM -10~+70 1.000 ~40.000
VCXO-C2R +50PPM +200PPM -40~+85 1.000 ~40.000
VCXO-C3 +50PPM +100PPM -10~+70 1.000 ~40.000
VCXO-C3R +50PPM +100PPM -40~+85 1.000 ~40.000
VCXO-C4 +25PPM +100PPM -10~+70 1.000 ~40.000
VCXO-C4R +25PPM +100PPM -40~+85 1.000 ~40.000
VCXO-C7 +25PPM +50PPM -10~+70 1.000 ~40.000
VCXO-C7R +25PPM +50PPM -40~+85 1.000 ~40.000
VCXO-C8 +100PPM +100PPM -10~+70 1.000 ~40.000
VCXO-C8R +100PPM +100PPM -40~+85 1.000 ~40.000

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 1.000 ~ 40.000° MHz
Storage Temperature Range (TsTG) -40°C ~ +85°C
Supply Voltage  (Vob) 5.0V + 5%
Control Voltage  (Vc) 25V + 2V
Input Current (lop)

1.000 ~ 24.000 MHz 15mA

24,000+ ~ 30.000 MHz 20mA

30.000+ ~ 40.000 MHz 30mA
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (10% ~ 90% Vop) (TR) 10nS
Fall Time (90% ~ 10% Vob) (TF) 10nS
Output Voltage  (VoL) 10% Vop

(VoH) 90% Voo Min
Output Current (lon) 32mA Min
(loH) -0.1mA Min

Output Load

TTL 8LSTTL

HCMOS 15pF
Start-up Time (Ts) 10mS
Phase Noise

Fo+ 1kHz -125 dBc/Hz

Fo + 10 kHz -130 dBc/Hz
Stahility vs. Voltage (Vop =5.0V +1.0PPM
+5%) +10%
Linearity 10kHz

1%%\'/@%995’0 tolerance, operating temperaure range, input voltage change, load change,

aging,
shock, vibration, and Vc = 2.5V.

3 Higher frequencies available on an individua inquiry bass.
All specifications subject to change without notice.  Rev. 05/01/02

© 2002 FOX ELECTRONICS

Pa—— 20.8 Max ——=
#14 #8
13.0 Max
#1 #7

\. Corner Denotes Pin 1

5.0 Max 1 ‘
’ S 0.8 Max
@20.5£0.10
Insulated
Stand-offs \
® %
@) O )
7.62+0.10
@o O@—
15.24+0.10

Pin Connections

#1 Ve #8 Output
#TGND  #14 +5Voc

All dimensionsarein millimeters.
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3.0V ULTRA MINIATURE SMD TCXO/NCTCXO

FOX914 SERIES

FEATURES OPTIONS
+ 3.0V Operation * Voltage Control (FOX914E)
+ 1.5mm Height Max * Lower Voltages

Clipped Sine Output
Low Cost
Tape and Reel (2,000 pcs. STD)

* DEVELOPED FREQUENCIES!

12.600MHz 19.200MHz
12.800MHz 19.440MHz
13.000MHz 19.680MHz
13.824MHz 19.800MHz
14.400MHz 20.000MHz
14.850MHz 26.000MHz
16.800MHz

PARAMETERS

* ELECTRICAL CHARACTERISTICS

M AX (unless otherwise noted)

Frequency Range (Fo)

12.600 ~ 26.000 MHz

Temperature Range

Operating (Torr) -20°C ~ +75°C

Storage (Tste) -40°C ~ +85°C
Supply Voltage  (Vobp) 3.0V +5%
Input Current (Iop) 2.0mA
Initiad Frequency Tolerance (@ 25°C + 2°C)

(Vc=15V)? +0.5PPM
Frequency Stability

Over Temperature Range +2.5PPM

Over Supply Voltage Change (3.0V + 5%) +0.2PPM

Over Load Change (10w 10% // 10pF +10%) +0.2PPM
Output Waveform  (Clipped Sine)

Peak-to-Peak Level (Vp-p) 08V Min
Output Load 10kW// 10pF
Aging per year +1.0PPM
Pullahility? (Vc=15+1.0V) 15.0 ~ +15.0 PPM

1 Undeveloped frequencies available on an inquiry bass.

2 For proper operation, a control voltage (Vc) must be applied to pin 1 on VCTCXOs.
All specifications subject to change without notice.  Rev. 05/01/02

See page 69 for tape and reel specifications.
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Recommended
Solder Pad Layout

24

1}2_|_ ) 3’3
F] |

5.6

Pin Connections

FOX914B FOX914E
#1GND #3Output  #1Vec  #3 Output
#2GND #4 Vi #2GND #4Vpp

All dimensionsarein millimeters.
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3.0V SMD TCXO/VCTCXO

FOX307H

FEATURES

+ 3.0V Operation

* 1.9mm Height Max

* Clipped Sine Output

» Tape and Red (2,000 pcs. STD)

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unless otherwise noted)
Frequency Range (Fo) 10.000 ~ 26.000 MHz
Temperature Range
Operating (Torr) -20°C ~ +75°C | 7.0£0.2 |
Storage (TstG) -40°C ~ +85°C T
Supply Voltage  (VoD) 30V + 5% SE2i= - T
Input Current (Iop) 2.0mA
Frequency Stability @ 1482
Over Temperature Range +2.5PPM ‘
Over Supply Voltage Change (3.0V + 5%) +0.3PPM
8 Over Load Change (10v// 10pF) +0.3PPM
6 Voltage Control*  (15V £ 1.0V) +5.0 ~ +15.0PPM
(= Output Waveform (Clipped Sine) r='|__
‘:2 Pesk-to-Peak Level (Vp-p) 0.8V Min === 1.8 Max
@) Output Load 10kW // 10pF
8y | Ading per year +1.0PPM
> 1 For proper operation, a control voltage (Vc) must be applied to pin 1.

All specifications subject to change without notice.  Rev. 05/01/02

Recommended
Solderpad Layout

_Ll|j-—ﬁ.u__| n

1
2.54 ’
Tl:l ]
——|1.5|-—

Pin Connections

#1 Vcont
#2 GND
#3 Output
#4 Vpp

All dimensionsarein millimeters.

See page 69 for tape and reel specifications.
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3.0V LOW PROFILE SMD VCTCXO

FOX312BE

FEATURES

» 3.0V Operation

* 2.0mm Height Max

* Clipped Sine Output

» Tape and Red (1,000 pcs.
STD)

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 12.600 ~ 26.000 MHz
Temperature Range — 7.0+0.2 —
Operating (Torr) -20°C ~ +75°C # #3 ‘
Storage (TstG) -40°C ~ +85°C
Supply Voltage  (Vob) 3.0V = 5%
Input Current (Iop) 2.0mA 9.020.2
Frequency Stability @)
Over Temperature Range +2.5PPM #1 #2
Over Supply Voltage Change (3.0V + 5%) +0.1PPM *
Over Load Change (10K W+10% // 10pF+10%) +0.3PPM (<)
Initial Frequency Tolerance @ 25°C + X
Ve =15V +0.5PPM ?
Output Waveform  (Clipped Sine) L,_ ,_,_J 2.0 Max o
Peak-to-Peak Level (Vp-p) 0.8V Min ? 3
Output Load 10KW // 10pF 3
Pullability* (15V + 1.0V) +5.0 ~ +15.0PPM %
Ading per year +1.0PPM _'I 5.08 |"— ‘
1 For proper operation, a control voltage (Vc) must be applied to pin 1. _L L/ L1 ﬂla
All specifications subject to change without notice.  Rev. 05/01/02 D TP TPD
3.0 [17e ]

T ] |
Y.
Recommended
Solder Pad Layout

——I 5.08 I——
3.9 _"|1'6|'"1'
] HEEN
? T
Pin Connections

#1VC  #3OUTPUT
#2GND  #4Vp,

All dimensionsarein millimeters.

See page 69 for tape and reel specifications.
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3.0V LOW PROFILE VCTCXO

FOX801BE

FEATURES

» 3.0V Operation

» 2.0mm Height Max

* Clipped Sine Output

* Low Cost

» Stocking Standard

Tape and Redl (2,000 pcs.

STD)
* DISTRIBUTOR STOCKING ITEMS
M odel Number Frequency (MHZz)
FOX801BE-100 10.000 a3 #2
FOX801BE-128 12.800 (" A T
FOX801BE-144 14.400
FOX801BE-160 16.000
FOX801BE-192 19.200 11.4 0.3
* ELECTRICAL CHARACTERISTICS aaN O 4 l
PARAMETERS M AX (unless otherwise noted) 9.6 £0.3
8 Frequency Range (Fo) 10.000 ~ 22.000 MHz [ o
< Temperature Range
o Operating (TorR) -30°C ~ +75°C +
3 Storage (Tste) -35°C ~ +85°C i : )
il | Frequency Tolerance (@25°C) 0.5 20 Mex
(><) Vc=15V? +0.5PPM f f
> Supply Voltage  (Vob) 3.0V + 5%
Input Current (Iop) 2.0mA
Frequency Stability
Over Temperature Range +2.5PPM
Over Supply Voltage Change (3.0V + 5%) +0.3PPM
Over Load Change (10w + 10% // 10pF + +0.3PPM
10%) +3.0PPM_Min
Voltage Control*  (1.5V + 1.0V)
Output Waveform (Clipped Sine)
Peak-to-Peak Level (Vp-p) 08V Min
10.000 ~ 14.400 0.7V_Min Soidor Bod L avaut
14.400+ ~ 22.000 10KW // 10pF
Output Load £3.0PPM B4 o]
Frequency Adjustment (Interna Trimmer) +0.8PPM O 14
A6l N8 op&3ion, a control voltage (V) must be applied to pin 1 on VCTCXOs. _{ T
All specifications subject to change without notice.  Rev. 05/01/02 7.62

jD__H_._

Pin Connections
#1 Ve #3 Qutput
#2 GND #4 Vpp

All dimensionsarein millimeters.

See page 69 for tape and reel specifications.
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3.0V/5.0V LOW PROFILE TCXO

FOX801 SERIES

FEATURES OPTIONS

» 2.0mm Height Max * 'A'Version - 5.0V

* Low Cost * 'B'Version- 3.3V

* Clipped Sine Output * VCTCXO - AE/BE Version

» Tape and Redl (2,000 pcs. STDY VCTCXO - AH/BH Version
(trimmerless)

PARAMETERS

* ELECTRICAL CHARACTERISTICS

M AX (unless otherwise noted)

Frequency Range (Fo)

10.000 ~ 22,000 MHz

Temperature Range

Operating (Torr) -30°C ~ +75°C
Storage (TstG) -35°C ~ +80°C
Initial Frequency Tolerance (@25°C)
Vc =25V (A Series)t  FOX801A/B/AE/BE +0.5PPM
Vc =15V (B Series)! FOX801AH/BH +2.0PPM
Supply Voltage  (Vob)
A Veson 5.0V = 5%
B Version 3.0V = 5%
Input Current (Iop) 2.0mA
Frequency Stability
Over Temperature Range +2.5PPM
Over Supply Voltage Change (Vob + 5%) +0.3PPM
Over Load Change (10w + 10% // 10pF + +0.3PPM
10%)
Output Waveform (Clipped Sine)
Peak-to-Peak Leve (Vp-p) 10V Min
A Version: 10.000 ~ 22.000 MHz 08V Min
B Verson: 10.000 ~ 14.400 MHz 0.7V_Min
B Verson: 14.400+ ~ 22.000 MHz 10KW// 10pF
Output Load
Frequency Adjustment (Interna Trimmer) +3.0PPM
FOX801A/B/AE/BE Trimmerless
FOX801AH/BH
Voltage Control Option (VCTCXO)! None
A Veason (ve=25+2.0v) FOX801A/B +5.0PPM Min
B Veson (ve=15+1.0v) FOX801AE/BE +8.0PPM_Min
FOX801AH/BH
Aging per year +0.8PPM

! F@.00Pe- @800, a control voltage (Vc) must be gpplied to pin 1 on VCTCXOs.
All specifications subject to change without notice.  Rev. 05/01/02

See page 69 for tape and reel specifications.

#3

|z

11.4 £0.3

9603

0.51% 2.0 Max
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Recommended
Solder Pad Layout

| 8.4 |_L
_fD O —14

T

1.9

Pin Connections
#1 VeorN.C* #3 Output
#2 GND #4 Vg

* A, Bis N.C. all other V¢

All dimensionsarein millimeters.
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5.0V THRU-HOLE TCXO/VCTCXO

FOX781B

FEATURES

» 5.0V Operation

* Clipped Sine Output
» Adjustable Frequency
* 14-PinDIP

OPTIONS
* VCTCXO - FOX781C
» Higher Frequencies

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 8.000 ~ 20.000* MHz
Initial Frequency Tolerance @ 25°C +1.0PPM
Frequency Stability

Over Temperature Range +2.5PPM

Over Supply Voltage Change (5.0 + 5%) +0.2PPM

Over Load Change (10KW + 10% // 10pF +0.2PPM

10%)

Temperature Range -20°C ~ +75°C
Operating (Torr) -40°C ~ +80°C
Storage (Tste) 5.0V £ 5%

Supply Voltage  (Vop)

Output Waveform (Clipped Sine) 10V Min
Peak-to-Peak Level  (Vp-p) 2.0mA

Input Current (Iop) 10KW// 10pF

Output Load

Aging @ 25°C; per year +1.0PPM
8.000 ~ 19.999999 MHz +2.0PPM

20.000000 MHz +3.0PPM Min

1Freguenty Adhusbmmnt I Atetoa@s GoonMmer hvailable on an individua inquiry basis.
3 VCTCXO verson (FOX781C) available on an individua inquiry basis to custom customer

specifications.

All specifications subject to change without notice.  Rev. 05/01/02
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f

- = = = —[11.803

f

5.0 Max

4
5.040.5 |.‘.‘;‘.’.| fos 2.5
1} I 15.2:0.3 —=f ¥

Pin Connections

TCXO VCTCXO
#ve

#7 GND #7 GND

#8 OUTPUT  #8 OUTPUT

#14 Vpp #14 vy,

All dimensionsarein millimeters.



5.0V THRU-HOLE TCXO/VCTCXO

FOX782

FEATURES

» 5.0V Operation

* HCMOS Output

» Adjustable Frequency
* 14-PinDIP

OPTIONS

* VCTCXO - FOX782C
» Higher Frequencies

» 3.3V (FOX782A)

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 8.000 ~ 20.000 MHz
Initial Frequency Tolerance @ 25°C +1.0PPM
Frequency Stability

Over Temperature Range +2.5PPM

Over Supply Voltage Change (5.0 + 5%) +0.2PPM
Temperature Range

Operating (Torr) -20°C ~ +75°C

Storage (TstG) -40°C ~ +80°C
Supply Voltage  (Vob) 5.0V + 5%
Input Current (lop)

8.000 ~ 20.000 MHz 15mA
Output Symmetry (50% Vob) 40% ~ 60%
Rise Time (10% ~ 90% Vob) (TR) 5nS
Fal Time (90% ~ 10% Vob) (TF) 5nS
Output Voltage ~ (VoL) 10% Vop

(VoH) 90% Vob Min
Output Current (lon) 4.0mA Min

(loH) -1.0mA Min
Output Load (HCMOS) 15pF
Start-up Time (Ts) 10mS

1 Frequencies from 20.000+ MHz to 45.000 MHz available on an individud inquiry basis.
3 VCTCXO verson (FOX782C) available on an individua inquiry basis to custom customer

specifications.

All specifications subject to change without notice.  Rev. 05/01/02

11.840.3

I 152603 —

0.5

4.0
7.62

Pin Connections
TCXO VCTCXO

#1vC

#7 GND

#3 OUTPUT
#14 Vg,

#7 GND
#8 OUTPUT
#14 Vp,

All dimensionsarein millimeters.
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OVEN CONTROLLED CRYSTAL OSCILLATORS (OCXO)

GENERAL DESIGN SPECIFICATIONS

PRELIMINARY

As Fox ventures into the OCX O product offerings, we have established a General Specification Matrix
of products we currently have in development. In addition to the matrix, we can develop new OCXOs
based on customer needs. To discuss your OCXO requirements, contact the Fox Customer Technology
Center (CTC) referenced on the inside covers of this catalog.

* 14-PIN DIP

:

Frequency Range

10.000 ~ 125.000 MHz

Stability +250 ~ +750 PPB
Temperature Range 0°C ~ +70°C, -40°C ~ +75°C
Supply Voltages 3.3V, 5.0V

Output Type HCMOS, Sine Wave

* 38.1 x 38.1mm PACKAGE

-

"\

o

v

Frequency Range

5.000 ~ 125.000 MHz

Stability +4 ~ +120 PPB
Temperature Range 0°C ~ +50°C, -40°C ~ +75°C
Supply Voltages 5.0V, 12.0vV

Output Type HCMOS, Sine Wave

* Current Capabilities not yet in production.
* All specifications to be confirmed at prototype.

Rev. 05/01/02

* EURO PACKAGE

Frequency Range

5.000 ~ 125.000 MHz

Stability +4 ~ +120 PPB
Temperature Range 0°C ~ +50°C, -40°C ~ +75°C
Supply Voltages 5.0V, 12.0vV

Output Type HCMOS, Sine Wave

* 50.8 x 50.8mm PACKAGE

-

.

™,
o

o o

vy

Frequency Range

5.000 ~ 125.000 MHz

Stability +4 ~ +120 PPB
Temperature Range 0°C ~ +50°C, -40°C ~ +75°C
Supply Voltages 5.0V, 12.0vV

Output Type HCMOS, Sine Wave

66 FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554  http:/www.foxonline.com
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STRATUM III 14-PIN DIP OVEN CONTROLLED CRYSTAL OSCILLATOR

FTS501AH

FEATURES OPTIONS

* Meets Stratum I11 » 3.3V Available
» 5.0V Operation

* HCMOS Output

e 14-Pin DIP

* ELECTRICAL CHARACTERISTICS

PARAMETERS M AX (unlessotherwise noted)
Frequency Range (Fo) 10.000 ~ 40.000 MHz [~ 20.8 Max ——~|
Temperature Range #14 #8
Operating  (Torr) 0°C ~ +70°C
Storage (TstG) -40°C ~ +85°C 13.2 Max
Supply Voltage 5V +0.2V !
Output Type HCMOS # #7
Pullability 4 PPM Min
Control Voltage 05V ~ 5.0V \ Corner Denotes Pin 1
Frequency Stabilities +4.6 PPM
All effects for 10 years
Frequency vs. Temperature +250 PPB f
Frequency vs. Voltage +100 PPB
Holdover Aging (24 hours) +20 PPB 11.0 Max
Holdover Stability +370 PPB
Load Stahility +10 PPB o~ 0.90 Max
Long Term Aging 1st Year +0.75 PPM
Aging 10 Years +4.2 PPM N 6%5“ |
Warm-up to within +4.6 PPM 2 Minutes
Warm-up Power < 1.5 Waitts
Operating Power (Typical) 1.0W ~ 0°C, 0.6W @ +25°C £0.4510.08
Phase Noise -115 dBc/Hz @ 100 Hz —
-140 dBc/Hz @ 10 kHz Stand-offs \ .
1 3.3V available upon request
All gpedifications srf)jne(ie?o change without notice. Rev. 05/01/02 @o \:)s_ )
7.62£0.127
@O O@—
A
15.2440.127

Pin Connections

#1 Ve #B Qutput
#7 GND #14 ¥V,

All dimensionsarein millimeters.

SOX00
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FOX Electronics - The Leader in Radio Frequency Crystal Oscillator

FOX

Radio Frequency Crystal Oscillators

The RFXO Family of Oscillators was developed by Fox Electronics Inc. for SONET/SDH/ATM/WAN applications. By combining
a proprietary ASIC architecture with our advanced quartz technologies, these RFXOs are able to generate very clean output
frequencies. This exclusive combination of radio frequency control technologies enables these RFXOs to deliver the optimum
cost-to-performance ratio in the industry for RF applications. See us at Electronica 2002.

RFXO Features:
- - Available as a standard Oscillator (XO) or Voltage controlled
e N Crystal Oscillator (VCXO)
2 .. - Frequencies from 600MHz to 1.25GHz
- Industry standard SMT package (7.5x5x1.5mm Max)
- LV-PECL complementary outputs
- 3.3v and 2.5v versions

RFV300 REX300 - Output Enable/Disable function
Spec Sheet SpecSheet .| gy jitter and phase Noise

- Tight stabilities and extended temperature ranges available

RFXO Series, includes both PDFs

RFXO Applications:

- PLL circuits for clock smoothing or frequency translation

- SONET/SDH, ATM, WAN, OC-12 up through OC-768 including FEC rates, Gb Ethernet and Fiber Channel
- Timing reference for Optical and Data Communications systems

RFXO Description:
The RFXO family of Oscillators is an ASIC-driven crystal-based line of frequency control products. These RFXOs are

available as standard Crystal Oscillators (XOs) or Voltage Controlled Crystal Oscillators (VCXOs) with frequencies from
600MHz to 1.25GHz. The RFXO family of products generates an output at the frequency of operation (fo) with low jitter
and phase noise in the frequency domain. Low clock jitter is essential to achieve a low bit error rate in optical data
communications and also allows for full use of the allotted bandwidth. This makes the RFXO ideally suited for the next
generation of low jitter clocks and data streams for SONET/SDH applications.

http://www.foxonline.com/rfxoseries2.htm (1 of 2) [11/06/2002 2:54:45 PM]
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FOX Electronics - The Leader in Radio Frequency Crystal Oscillator
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3.3V LV-PECL XO

RFX300

FEATURES

* 3.3V Operation

* High Performance

» Complementary Output

Applicationsinclude SONET /SDH/ATM /WAN

PRELIMINARY
« MODEL NUMBER SELECTION
Frequency Operating
e Stability Temper ature (°C)

RFX300 +100PPM -20 ~ +70
RFX300R +100PPM -40 ~ +85
RFX305 +50PPM -20 ~ +70
RFX305R +50PPM -40 ~ +85
RFX306 +25PPM -20 ~ +70
RFX306R +25PPM -40 ~ +85
RFX308 +20PPM -20 ~ +70

* ELECTRICAL CHARACTERISTICS

7.5 Max
#6 #5 #4
) 5.0:!ax
#1 #2 #3

PARAMETERS
Available Frequencys 622 ~ 700 MHz, 1.244 ~ 1.25GHz
Storage Temperature Range -55°C ~ +125°C
Supply Voltage  (Vob) 3.3V + 10%
Supply Current 3.3V Verson 60mA
Rise Time (20% ~ 80% Vp-p) 0.5nS
Fal Time (80% ~ 20% Vp-p) 0.5nS
Symmetry (50% Vp-p) 45/55
Output Voltage 3.3V Version(VoL) 1.305V ~ 1.65V Recommended
(VoH) 2155 ~ 2.405 V Solder Pad Layout
Start-up Time (Ts) 10mS 254|254
PECL Skew (50% Vp-p) 125pS
Jitter 4
Integrated 12kHz to 20MHz <0.5pS 2.0 I:l I:I T
RMS 3pS f 42
Cycle-to-Cycle 30 pS - L
Incdusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, D D
shock, and vibration. o
RFX300 Series Recommended Circuit — 1§ j—
.ﬂquJ___E_ AuF
ED o—1 #1 #5 T = T O +3.3V e Pin Connections
#1 Ve #4 Output1
NG O— 22 #5 . # LV-PECL E’ : § E’ED :g sgtDpl“ ¢
M X
| b " » LV-PECL OUT All dimensions are in millimeters.
? 50 Ohms % 50 Ohms

=
=
5

il HR:

o,
+1.3Voe

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554 http:/Mww.foxonline.com 1
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3.3V LV-PECL VCXO

RFV300

FEATURES

* 3.3V Operation

* High Performance

» Complementary Output

Applicationsinclude SONET /SDH/ATM /WAN

PRELIMINARY
* MODEL NUMBER SELECTION
Frequency Frequency Operating
e Stability Pullability | Temperature (°C)

RFV350 +50PPM +100PPM -20 ~ +70
RFV350R +50PPM +100PPM -40 ~ +85
RFV325 +25PPM +50PPM -20 ~ +70
RFV325R +25PPM +50PPM -40 ~ +85
RFV330 +20PPM +50PPM -20 ~ +70

* ELECTRICAL CHARACTERISTICS

PARAMETERS
Available Frequencys 622 ~ 700 MHz, 1.244 ~ 1.25GHz
Storage Temperature Range -55°C ~ +125°C
Supply Voltage ~ (Vopb) 3.3V + 10%
Supply Current 3.3V Version 60mA
Rise Time (20% ~ 80% Vp-p) 0.5nS
Fal Time (80% ~ 20% Vp-p) 0.5nS
Symmetry (50% Vp-p) 45/55
Output Voltage ~ 3.3V Verson(Vol) 1305V ~1.65V
(Vor) 2.155~2405V
Start-up Time (Ts) 10mS
Linearity + 10%
Modulation Bandwidth >10kHz
PECL Skew (50% Vp-p) 125pS
Jitter
Integrated 12kHz to 20MHz <0.5pS
RMS 3pS
Cycleto-Cycle 30 pS

Indudve of 25°C tolerance, operating temperature range, input voltage change, load change, aging,

shock, and vibration.

RFV300 Series Recommended Circuit

.D1uFJ:E_ AuF
Ve O—i#i % T = T 01 +3.3Voe
EID O— 42 #s ' » LV-PECL OUT

"||||lj

(=]
b
£

m

LV-PECL OUT

50 Ohma

(e}

lHH:

+1.3Voc

Recommended
Solder Pad Layout

|2.54|2.54|

SO0

T a2
OO

—=118

Pin Connections

#1 Ve #4 Output 1
#2 EID #5 Output2
#3 GND #6 Vop

All dimensions are in millimeters.
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SURFACE MOUNT VCXOs and TCXOs

TAPE AND REEL SPECIFICATIONS

M -
Direction of Pull
A —)
. —|Bl— '
0O 0O0OO0O0O0O0O0O0O0O0 0 0-O0-O0/—
AN 4 120° 5
D V
+ o T K
- C —
L
 TAPE SPECIFICATIONS (millimeters)
MODEL A B C D E F STDQTY?
VCSAXT Series 015 40 8.0 55 12.0 19 2,000
FOX914 Series 015 40 8.0 55 12.0 1.7 2,000
FOX307H 1.5 4.0 8.0 7.5 16.0 25 2,000
FOX312BE 015 40 8.0 7.5 16.0 22 1,000
FOX801 Series 015 40 12.0 11.5 24.0 2.7 2,000

! Standard reel quantity.

* REEL SPECIFICATIONS (millimeters)

MODEL G H I J K L M
VCSAXT Series 20 013 021 0J80 0J255 175 20
FOX914 Series 20 013 021 100 0254 135 20
FOX307H 20 013 025 080 0255 175 20
FOX312BE 20 013 021 100 0330 164 20
FOXS801 Series 20 013 021 080 0330 255 1.6

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554 http://www.foxonline.com gg
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MONOLITHIC CRYSTAL

FILTERS

Fox filters offer excellent features such as sharp cut off characteristics,
low loss and high stability over a wide temperature range which are

superior to LC Filters and Ceramic Filters.

The basic building block for all custom built Fox filters is the two-
pole monolithic filter available in standard package as shown. Two-
pole monolithic filters are cascaded to produce four, six and eight
pole filter responses with the addition of coupling capacitors
between two-pole sections. Standard Fox filters are available with
center frequencies from 10.7 MHz to 90 MHz, and from two to

eight poles.

For custom made filters, please specify the following:

* Holder Size
» Nominal Frequency
¢ Pass Bandwidth

Note: 45F Series 45.000 MHz fundamental is a special filter designed for mobile

¢ Insertion Loss
* Attenuation
* Spurious Response

* Ripple

radio and cellular phone applications.

* Terminating Impedance
 Operating Temp. Range

10.15

HC49U

13.46 Max

200

——I 4.88£0.2 I——

w L _
@ - ~
8.1 Max 7.9 Max
B
H 3.2 Max
0.35 1.88
' T 18.0
7.0
T ‘u‘ i |]
0.43 —t] |t— .75 30
6 or 8 Pole 2’*;: ::;"ole
* MULTI-POLE PACKAGE DIMENSIONS
CASETYPE L W H A B
C 0590 (15.0) 0472 (120) 0591 (150 0354 (9.0) 0197 (50)
D 0728 (185) 0472 (120) 0591 (150 0531 (135) 0197 (50)
CN 0433 (11.0) 0335 (85) 0453 (11.5) 0291 (74) 0157 (40
FILTER PARAMETERS 10.7MHz TWO POLE CHARACTERISTICS MULTI-POLE CHARACTERISTICS
Stop Band (db) (db)
/l\ Discrimination IH 6 o /
. SN '
c 60 ,\ S 60 /é
- Spurious 2 £ g
\?VTS% Angnuation § 50 —// \ \\/\/\ ~ § 50 \\ K
Ripple E 40 \ /\ = 40 \
i %0 \ / v 0 40kHz | -
? Center 1 20 \\ \ l //10M15A 0 /
Frequency Insertion AN L ‘
Loss 10 / 10
-40 -30 -20 -10 0 +10 +20 +30 +40 -40 -30 -20 -10 [¢] +10 +20 +30 +40
-400 -300 -200 -100 +100 +200 +300 +400 (10.7MHz) (kHz)

(10.7MHz)

(kHz)
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« STANDARD MONOLITHIC CRYSTAL FILTERS
Attenuation Terminating
Frequency Pass Band Stop Band Ripple Loss Guaranteed Impedance
Type MHz Pole Case dB kHz dB kHz dB kHz Max dB Max dB dB to +kHz ohms/pF
10M7A 10.700 2 49U 3 £375 20 +18 0.5 1.5 35 +300 ~ +1000 1.8K//6.0
40 -200 ~ -1000
10M7B 10.700 4 49Ux2 3 £375 40 +14 1.0 2.5 50 +300 ~ +1000 1.8K//5.0
70 -200 ~ -1000 Cc = 11pF
10M7C 10.700 6 C 3 £375 45  +8.75 65  £12.5 2.0 3.5 65 +12.5 ~ £300 1.8K//5.0
10M7D 10.700 8 D 3 £375 65  +8.75 90  £12.5 2.0 4.0 90 +12.5 ~ 300 1.8K//5.0
10M12A 10.700 2 49U 3 +6.0 20 +25 0.5 1.5 35 +300 ~ +1000 3.3K//1.5
40 -200 ~ -1000
10M12B 10.700 4 49Ux2 3 +6.0 40 +20 1.0 2.5 50 +300 ~ +1000 3.3K//1.5
70 -200 ~ -1000 Cc = 6pF
10M12C 10.700 6 C 3 +6.0 50 +14 65 +20 2.0 3.0 65 +20 ~ +300 3.3K//2.0
10M12D 10.700 8 D 6 +6.0 65 +14 90 +20 2.0 3.5 90 +20 ~ +300 3.3K//2.0
10M15A 10.700 2 49U 3 +7.5 18 +25 0.5 1.5 35 +300 ~ +1000 3.0K//2.0
40 -200 ~ -1000
10M15B 10.700 4 49Ux2 3 +7.5 40 +25 1.0 2.5 50 +300 ~ +1000 3.0K//2.0
70 -200 ~ -1000 Cc = 5pF
10M15C 10.700 6 C 3 +7.5 50 175 65 +25 2.0 3.0 65 +25 ~ +300 3.3K//1.5
10M15D 10.700 8 D 6 +7.5 65 175 90 +25 2.0 3.5 90 +25 ~ £300 3.3K//1.5
10M20A 10.700 2 49U 3 £10.0 18 +34 0.5 1.5 35 +300 ~ +1000 3.9K//1.0
40 -200 ~ -1000
10M20B 10.700 4 49Ux2 3 £10.0 40 +34 1.0 2.5 50 +300 ~ +1000 3.9K//1.0
70 -200 ~ -1000 Cc = 3pF
16M15A 16.900 2 49U 3 +7.5 18 +25 0.5 1.5 35 +300 ~ +1000 1.8K//2.0
40 -200 ~ -1000
16M15B 16.900 4 49Ux2 3 +7.5 40 +25 1.0 2.5 50 +300 ~ +1000 1.8K//1.5
70 -200 ~ -1000 Cc = 7.5pF
16M15C 16.900 6 C 3 +7.5 45  £17.5 65 +25 2.0 3.0 65 +25 ~ +300 1.8K//1.5
16M15D 16.900 8 D 3 +7.5 65 175 90 +25 2.0 3.5 90 +25 ~ +£300 1.8K//1.5
2IM7A 21.400 2 HC80 3 #3775 20 +18 0.5 1.5 35 +350 ~ +1000 850//6.0
50 -200 ~ -1000
21M7B 21.400 4 HC80x2 3 £375 40 +14 1.0 2.5 65 +350 ~ +1000 850//5.0
80 -200 ~ -1000 Cc = 16pF
21M7C 21.400 6 CN 3 #3775 45  +8.75 65  £12.5 2.0 3.0 65 +12.5 ~ £300 850//5.0
21M7D 21.400 8 CN 3 £375 65 +9.0 90  £12.5 2.0 4.0 90 +12.5 ~ +300 850//5.0
2IMI12A 21.400 2 HC80 3 +6.0 20 +25 0.5 1.5 35 +350 ~ +1000 1.2K//3.0
50 -200 ~ -1000
21IMI12B 21.400 4 HC80x2 3 +6.0 40 +20 1.0 2.5 65 +350 ~+ 1000 1.2K//2.5
80 -200 ~ - 1000 Cc = 10.5pF
21M12C 21.400 6 CN 3 +6.0 45 +14 65 +20 2.0 2.5 65 +20 ~ +300 1.2K//2.5
21M12D 21.400 8 CN 3 +6.0 65 +14 90 +20 2.0 3.0 90 +20 ~ +300 1.2K//2.5
2IMI15A 21.400 2 HC80 3 +7.5 18 +25 0.5 1.5 35 +350 ~ +1000 1.5K//2.0
50 -200 ~ -1000
21IMI15B 21.400 4 HC80x2 3 +7.5 40 +25 1.0 2.5 65 +350 ~ +1000 1.5K//2.0
80 -200 ~ -1000 Cc = 8pF
21M15C 21.400 6 CN 3 +7.5 45  £17.5 65 +25 2.0 2.5 65 +25 ~ +300 1.5K//2.0
21M15D 21.400 8 CN 3 +7.5 65 175 90 +25 2.0 3.0 90 +25 ~ +300 1.5K//2.0
21M20A 21.400 2 HC80 3 £10.0 18 +34 0.5 2.0 35 +350 ~ +1000 1.8K//1.5
50 -200 ~ -1000
21M20B 21.400 4 HC80x2 3 £10.0 40 +34 1.0 2.5 65 +350 ~ +1000 1.8K//1.5
80 -200 ~ -1000 Cc = 5pF
21M30A 21.400 2 HC80 3 %150 15 +45 0.5 1.5 35 +350 ~ +1000 3.0K//0.5
50 -300 ~ -1000
21M30B 21.400 4 HC80x2 3 %150 40 +50 1.0 2.5 65 +350 ~ +1000 3.0K//-0.5
80 -300 ~ -1000 Cc = 3pF
45F15A 45.000 2 HC80 3 +7.5 15 +25 1.0 2.0 35 +500 ~ +1000 650//4.5
40 -200 ~ -1000
45F15B 45.000 4 HC80x2 3 +7.5 30 +25 1.0 3.0 70 +500 ~ +1000 650//1.5
-200 ~ -1000 Cc = 9pF
45F20A 45.000 2 HC80 3 £10.0 15 +34 1.0 2.0 35 +500 ~ +1000 700//2.5
40 -200 ~ -1000
45F20B 45.000 4 HC80x2 3 %100 40 +48 1.0 3.0 70 +500 ~ +1000 700//1.5
200 ~ -1000 | Cc = 6.5pF -
45F30A 45.000 2 HC80 3 %150 15 +50 1.0 2.0 35 +500 ~ +1000 800//1.5 -
-300 ~ -1000 r_l'||
45F30B 45.000 4 HC80x2 3 150 40 +60 1.0 3.0 70 +500 ~ +1000 800//1.0 X
-300 ~ -1000 | Cc = 5pF (2]
45M15A 45.000 2 HC80 3 +7.5 18 +28 1.0 2.0 35 +500 ~ +1000 4K//-1.0
-200 ~ -1000
45M15B 45.000 4 HC80x2 3 +7.5 40 +30 1.0 3.0 70 +500 ~ +1000 4K//-1.0
-200 ~ -1000 | Cc=-1pF
45M20A 45.000 2 HC80 3 £10.0 15 +30 1.0 2.0 35 +500 ~ +1000 5K//-1.0
-200 ~ -1000
45M20B 45.000 4 HC80x2 3 £10.0 35 +40 1.0 3.0 70 +500 ~ +1000 5K//-1.0
-200 ~ -1000 | Cc=-1.5pF
T70MI5A 70.000 2 HC80 3 +7.5 15 +30 1.0 2.0 35 +500 ~ +1000 2.0K//-1.0
-200 ~ -1000
70M15B 70.000 4 HC80x2 3 +7.5 25 +25 1.0 3.0 70 +500 ~ +1000 2.0K//-1.0
-200 ~ -1000 | Cc=-1pF
70M20A 70.000 2 HC80 3 £10.0 15 +40 1.0 2.0 35 +500 ~ +1000 2.5K//-1.0
-200 ~ -1000
70M20B 70.000 4 HC80x2 3 £10.0 35 +40 1.0 3.0 70 +500 ~ +1000 2.5K//-1.0
2200 ~ -1000 | Cc=-1pF

All specifications subject to change without notice. Rev. 05/01/02
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Note: Operating Temperature -20°C to +70°C
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QUARTZ CRYSTAL

THEORY OF OPERATION

Quartz crystal units serve as the controlling element of
oscillator circuits by conversion of mechanical vibrations
to electrical current at a specific frequency. This is
accomplished by means of the "Piezoelectric" effect.
Piezoelectricity is electricity created by pressure. In a
piezoelectric material, the application of mechanical
pressure along an axis will result in the creation of an
electrical charge along an axis at right angles to the first.
In some materials, the obverse piezoelectric effect is found,
which means that the imposition of an electric field on
the ends of an axis will result in a mechanical deflection
along an axis at right angles to the first. Quartz is uniquely
suited, in terms of mechanical, electrical and chemical
properties, for the manufacture of frequency control
devices. Quartz crystal units which oscillate within certain
frequency and temperature ranges have been developed
over the years. Figure I shows the location of specific
elements within a quartz stone.

Figure 1 z

The elements as shown above vibrate in various modes,
the most important of which are the extensional, flexural
and shear. The mode of vibration determines the
maximum frequency, stability vs. temperature, and
resistance of a given element. The various modes of
vibration are shown in Figure 2, while a comparison of
the various frequency stabilities vs temperature are shown

in Figure 3.
Figure 2
Thickness Extensional
LFundamemaI
- ES 0 R
3rd Qvertone
- 5th Overtone 7
Face Shear Length-Width
Flexure
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Of the various elements, the "AT" cut has become the
most popular as it is available at relatively high frequencies,
exhibits excellent frequency vs temperature stability and
is widely available at reasonable cost. The frequency vs.
temperature capabilities of the "AT" cut crystal unit are
illustrated in Figure 4.

Figure 4

100

RELATIVE ANGLE CHART

80 AT Cut Crystal Unit 2

60-f
40—t

201

o]

20-f

40

Delta Frequency in PPM

60—

-80

Temperature in °C

Fundamental vs. Overtone

This is of concern primarily when specifying the "AT"
cut crystal unit. These units increase in frequency as the
thickness of the resonator plate is diminished. At some
point, typically around 30MHz, the plate becomes too
thin for efficient processing. As the "AT" will resonate at
odd integer multiples of the fundamental frequency, it is
necessary to specify the desired order of overtone when
ordering higher frequency crystals.

Drive Level

Drive level is the amount of power dissipated by the
crystal. Drive level is usually specified in terms of micro
or milliwatts, with a typical value being 100 microwatts.

©2002 FOX ELECTRONICS
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QUARTZ CRYSTAL

DESIGN NOTES

Series vs. Parallel

"Series" resonant crystals are intended for use in circuits
which contain no reactive components in the oscillator
feedback loop. "Parallel" resonant crystals are intended
for use in circuits which contain reactive components
(usually capacitors) in the oscillator feedback loop. Such
circuits depend on the combination of the reactive
components and the crystal to accomplish the phase shift
necessary to start and maintain oscillation at the specified
frequency. Basic depictions of two such circuits are
shown below.

Figure 5 Series Parallel
Ri1 R1
ol c
180°
InLY MY
i ool U Ten
I I

Load Capacitance

This refers to capacitance external to the crystal, contained
within the feedback loop of the oscillator circuit. If the
application requires a "parallel" resonant crystal, the value
of'load capacitance must be specified. Ifthe application
requires a "series" resonant crystal, load capacitance is
not a factor and need not be specified. Load capacitance
is the amount of capacitance measured or computed
across the crystal terminals on the PCB.

Frequency Tolerance

Frequency tolerance refers to the allowable deviation from
nominal, in parts per million (PPM), at a specific
temperature, usually +25°C.

Frequency Stability

Frequency stability refers to the allowable deviation, in
parts per million (PPM), over a specified temperature
range. Deviation is referenced to the measured frequency
at +25°C.

Aging

Aging refers to the cumulative change in frequency
experienced by a crystal unit over time. Factors affecting
aging are excessive drive level, various thermal effects,
wire fatigue and frictional wear. Circuit design
incorporating low operating ambients and minimum drive
level will reduce the aging rate.

Pullability

Pullability refers to the change in frequency of a crystal
unit, either from the natural resonant frequency (Fr) to a
load resonant frequency (FL), or from one load resonant
frequency to another. See Figure 6. The amount of
pullability exhibited by a given crystal unit at a given value
of load capacitance is a function of the shunt capacitance
(Co) and the motional capacitance (C1) of the crystal
unit.

Figure 6
700
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Load Capacitance in Pico Farads (pF)

Equivalent Circuit

The equivalent circuit, shown in Figure 7, is an electrical
depiction of the quartz crystal unit when operating at a
frequency of natural resonance. The Co, or shunt
capacitance, represents the capacitance of the crystal
electrodes plus the capacitance of the holder and leads.
R1, C1,and L1 compose the "motional arm" of the crystal
and are referred to as the motional parameters. The
motional inductance (L1), represents the vibrating mass
of the crystal unit. The motional capacitance (C1),
represents the elasticity of the quartz and the resistance
(R1), represents bulk losses occurring within the quartz.

Figure 7 A CII .
1 1 1
o-0l-o= °
)

Impedance/Reactance Curve

A crystal has two frequencies of zero phase, as illustrated
in Figure 8. The first, or lower of the two, is the Series
Resonant Frequency, denoted as (fs). At this point, the
crystal appears resistive in the circuit, impedance is at a
minimum and current flow is maximum. As the frequency
is increased beyond the point of series resonance, the
crystal appears inductive in the circuit. When the
reactances of the motional inductance and shunt
capacitance cancel, the crystal is at the Frequency of
Anti-resonance, denoted as (fa). At this point, impedance
is maximized and current flow is minimized.
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QUARTZ CRYSTAL

DESIGN NOTES

Figure 8
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Quality Factor (Q)

The "Q" value of a crystal unit is a measure of the units
relative quality, or efficiency of oscillation. The maximum
attainable stability of a crystal unit is dependent on the
"Q" value. In Figure 8 above, the separation between
the series and parallel frequencies is called the bandwidth.
The smaller the bandwidth, the higher the "Q" value, and
the steeper the slope of the reactance. Changes in the
reactance of external circuit components have less effect
(less "pullability") on a high "Q" crystal, therefore such a
part is more stable.

Calculation of Load Capacitance

Ifthe circuit configuration is as shown in Figure 5 for the
parallel version, the load capacitance may be calculated
by means of the following equation:

_ CL1 * CL2

CL= CL1 + CL2

+ Cstray

Cstray includes the pin to pin input and output capacitance
of the microprocessor chip at the Crystal I and Crystal 2
pins, plus any parasitic capacitances. As a rule of thumb,
Cstray may be assumed to equal 5.0 pF. Therefore, if
CL1 = CL2 = 50pF, CL = 30pF.

Trim Sensitivity

Trim sensitivity is a measure of the incremental fractional
frequency change for an incremental change in the value
ofthe load capacitance. Trim sensitivity (S) is expressed
in terms of PPM/pF and is calculated by the following

tion:
cretion C1 * 1000000
2*Cr
Where (Ct) is the sum of Co and CL.
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Solder Reflow of Surface Mount Devices
Mounting of SMD units is typically accomplished by
means of solder reflow, in Figure 9 either by infrared
heat or by vapor phase. The following graphs depict
the recommended times and temperatures for each of
the two methods:

Infrared - Reflow
— —> ~«—within 10 sec,

Figure 9

200 = 1 to5°Crsec.
\1 to 5°C/sec

Temperature
oy 100
I Preliminary
Heating
0 60 sec. 200 sec.
Time —

Vapor Phase - Reflow

200 —

Temperature

(°C) 100 — 1 to 5°Clsec.

Time —

Note: These are recommended temperature profiles.

Useful Crystal Equations

Ct=Cot+ CL

fs = Series Resonant Frequency = 1

2r v C1#* L1
fa = Anti Resonant Frequency = 1
Co*Ci
Y Co+C1 *F L1
fL = Load Resonant Frequency = 1

CexCr
2y G+ Cr F L

C1 = Motional Capacitance = 2 * Cr *AF
g

L1 = Motional Inductance = 1

a5 f2 %
AFF = Change in Frequency = fs * CI
2% Ct

R1 = Series Resonant Resistance = 270/ L1

Ra = Anti Resonant Resistance = R1 (1 + @)2
CL

Q = Quality Factor = 21 fs L1
R1

©2002 FOX ELECTRONICS
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OSCILLATOR

THEORY OF OPERATION

Crystal controlled oscillators may be considered as consisting
of an amplifier and a feedback network that selects a part of
the amplifier output and returns it to the amplifier input. A
generalized depiction of such a circuit is shown below.

Figure 1.0 Amplifier

Feedback
Network

In order for an oscillator circuit to operate, two (2)
conditions must be met:

(A) The loop power gain must be equal to unity.

(B) The loop phase shift must be equal to 0, 2Pi, 4Pi, etc. radians.

The power fed back to the input of the amplifier must be
adequate to supply the oscillator output, the amplifier input,
and to overcome circuit losses.

The exact frequency at which an oscillator will operate is
dependent on the loop phase angle shifts within the oscillator
circuit. Any net change in phase angle will result in a change
in the output frequency. As the usual goal of an oscillator is
to provide a frequency that is essentially independent of
variables, some means of minimizing the net phase shift must
be employed. Perhaps the best, and certainly the most
common means of minimizing the net phase shift is to use a
quartz crystal unit in the feedback loop.

The impedance of a quartz crystal changes so dramatically
with changes in the applied frequency that all other circuit
components can be considered as being of essentially
constant reactance. Therefore, when a crystal unit is used in
the feedback loop of an oscillator, the frequency of the crystal
unit will adjust itself so that the crystal unit presents a
reactance which satisfies the loop phase requirements.

A depiction of the reactance vs. frequency of a quartz crystal
unit is shown below.

N
2
Figure 2.0 S
w B fs fa
6 = \
P4
g o /
Q
g g
£ 3
®
& /
[&]

As is apparent from Figure 2.0, a quartz crystal unit has two
frequencies of zero phase. The first, or lower of the two, is
the series resonant frequency, usually abbreviated as Fs. The
second, or higher of the two frequencies of zero phase is the
parallel, or anti-resonant frequency, usually abbreviated as
Fa. Both the series and parallel resonant frequencies appear
resistive in an oscillator circuit. At the series resonant point,
the resistance is minimal and the current flow is maximal.

At the parallel point, the resistance is maximal and the current
flow is minimal. Therefore, the parallel resonant frequency,
Fa, should never be used as the controlling frequency of an
oscillator circuit.

A quartz crystal unit can be made to oscillate at any point
along the line between the series and parallel resonant points
by the inclusion of reactive components (usually capacitors)
in the feedback loop of the oscillator circuit. In such a case,
the frequency of oscillation will be higher than the series
resonant frequency but lower than the parallel resonant
frequency. Because of the fact that the frequency resulting
from the addition of capacitance is higher than the series
resonant frequency, it is usually called the parallel frequency,
though it is lower than the true parallel frequency.

Just as there are two frequencies of zero phase associated
with a quartz crystal unit, there are two primary oscillator
circuits. These circuits are generally described by the type
of crystal unit to be used, namely “series” or “parallel.”

SERIES CIRCUIT:

A series resonant oscillator circuit uses a crystal which is
designed to operate at its natural series resonant frequency.
In such a circuit, there will be no capacitors in the feedback
loop. Series resonant oscillator circuits are used primarily
because of their minimal component count. These circuits
may, however, provide feedback paths other than through the
crystal unit. Therefore, in the event of crystal failure, such a
circuit may continue to oscillate at some arbitrary frequency.
A depiction of a basic series resonant oscillator circuit is
given below.

Figure 3.0 Ri

Ci
Out

Rz
il

As is apparent from Figure 3.0, a series resonant oscillator
circuit provides no means of adjusting the output frequency,
should adjustment be required. In the above circuit, resistor
R1 is used to bias the inverter and to cause it to operate in its
linear region. This resistor also provides negative feedback
to the inverter. Capacitor C1 is a coupling capacitor, used
to block DC voltage. Resistor R2 is used to bias the crystal
unit. This resistor strongly influences the drive current seen
by the crystal unit, therefore care must be taken that too small
a value is not chosen. Crystal unit Y1 is a series resonant
crystal unit, specified to operate at the desired frequency
and with the desired frequency tolerance and stability.
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OSCILLATOR

THEORY OF OPERATION

PARALLEL CIRCUIT:

A parallel resonant oscillator circuit uses a crystal unit which
is designed to operate with a specified value of load
capacitance. This will result in a crystal frequency which is
higher than the series resonant frequency but lower than the
true parallel resonant frequency. These circuits do not provide
paths other than through the crystal unit to complete the
feedback loop. In the event of crystal unit failure, the circuit
will not continue to oscillate. A basic depiction of a parallel
resonant circuit is given below.

Figure 4.0 Ri

—O OUT
% Re

This circuit uses a single inverter, with two capacitors in the
feedback loop. These capacitors comprise the “load
capacitance” and together with the crystal unit, establish the
frequency at which the oscillator will operate. As the value
of the load capacitance is changed, so is the output frequency
of the oscillator. Therefore, this circuit does provide a
convenient means of adjusting the output frequency, should
adjustment be required.

The resistors R1 and R2 serve the same functions as detailed
for the series resonant circuit shown in Figure 3.0. The two
load capacitors, CL1 and CL2, serve to establish the frequency
at which the crystal unit and therefore the oscillator will
operate. Crystal unit Y1 is a parallel resonant crystal unit,
specified to operate with a specified value of load
capacitance, at the desired frequency and with the desired
frequency tolerance and stability.

I |:| IY1
CL1JJ_: iCLZ

LOAD CAPACITANCE:

Reference has been made to a “specified value of load
capacitance.” Load capacitance may be defined as “that value
of capacitance, either measured or calculated, present in the
oscillator circuit, across the connection points of the crystal.”
In the case of a series resonant circuit, there is no capacitance
present between the connecting points of the crystal unit and
therefore, load capacitance need not be specified for a series
resonant crystal unit. In the case of a parallel resonant
oscillator circuit, capacitance is present. As a direct
measurement of this capacitance is impractical, it is usually
necessary to calculate the value. The calculation of the value
of the load capacitance is done with the following equation:

CL1 * CL2
CL="CLi+C2 TC8 M

Where CL1 and CL2 are the load capacitors and Cs is the
circuit stray capacitance, usually 3.0 to 5.0 pF.

FOXElectronics 5570 Enterprise Parkway Fort Myers, Florida 33905 USA +001(239)693-0099 FAX +001(239)693-1554 http://www.foxonline.com 77

It must be noted that changes in the value of the load
capacitance will result in changes in the output frequency of
the oscillator. Therefore, if precise frequency control is
required, then a precise specification of load capacitance is
required. To illustrate, assume that a crystal unit is specified
to operate at a frequency of 20.000 MHz with a load
capacitance of 20.0 pF. Assume that the crystal unit is then
placed in a circuit which presents a value of 30.0 pF. The
frequency of the crystal unit will then be lower than the
specified value. Conversely, should the circuit in question
present a value of 10.0 pF, the frequency will be higher than
the specified value. The relationship between frequency and
load capacitance is shown below.

Figure 5.0

0 PPM

Increasing Frequency Change

" GL 5

Increasing Load Capacitance

DRIVE LEVEL:

The “drive level” is the power dissipated by the crystal unit
while operating. The power is a function of the applied
current, and is usually expressed in terms of Milliwatts or
Microwatts. Crystal units are specified as having certain
maximum values of drive level, which change as functions of
the frequency and mode of operation. It is well to consult
with the crystal unit vendor as to the maximum value of drive
level allowed for a particular crystal unit. Exceeding the
maximum drive level for a given crystal unit may result in
unstable operation, increased aging rates, and in some cases,
catastrophic damage. The drive level may be calculated by
the following equation:

POWER = (Iims> * R) )

Where [ is the rms current through the crystal unit and R is
the maximum resistance value of the specific crystal unit in
question. Equation (2) is simply “Ohms law” for power.

Measurement of the actual drive level in an operating
oscillator circuit may be accomplished by temporarily
inserting a resistor in series with the crystal unit. The resistor
must be of the same ohmic value as the crystal unit. The
voltage drop across the resistor may then be read and the
current and power dissipation calculated. The resistor must
then be removed. As an alternative means of measuring the
drive level, a current probe may be used at the output lead of
the crystal unit, if space permits.
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OSCILLATOR

THEORY OF OPERATION

FREQUENCY VS OVERTONE MODE:

The frequency of a quartz crystal unit is limited by the physical
dimensions of the vibrating quartz element. In some cases,
the limiting dimension(s) are the length and width. In the case
of the most popular crystal unit, the “AT” cut crystal unit, the
limiting dimension is the thickness of the vibrating quartz
element. As the thickness is diminished, the frequency is
increased. At some point, usually around 30.000 MHz, the
thickness of the quartz plate becomes too thin for processing.

Should it be desired to develop an oscillator at a frequency
higher than the limiting frequency, advantage must be taken
of the fact that quartz crystal units will oscillate at odd integer
multiples of their “fundamental” frequency. We may define
the “fundamental” frequency as “that frequency which
naturally occurs at a given set of mechanical dimensions.”
Therefore, if a crystal unit has a fundamental frequency of
10.0 MHz, it can also be made to oscillate at 3, 5, 7, etc.
times the fundamental. That is, the unit will oscillate at 30.0,
50.0, 70.0, etc. MHz. These multiples of the fundamental
frequency are called “overtones” and are identified by the
integer of multiplication, as in the “third overtone”, the “fifth
overtone”, etc. When use at an overtone frequency is
required, the crystal unit must be specified to operate at the
desired frequency and on the desired overtone. One should
never attempt to order a fundamental mode crystal unit and
then operate it at an overtone frequency. This is so due to the
fact that the crystal manufacturing processes differ for
fundamental and overtone crystal units.

In many cases, the characteristics of the integrated circuit
used in a particular oscillator design dictate that the
fundamental frequency of the crystal unit be suppressed in
order to ensure operation at the desired frequency and on
the desired overtone. In such cases, it is usually necessary to
modify the oscillator circuit. One method of modification
is to add a “tank™ circuit, consisting of an inductor and a
capacitor. These modifications are shown in Figure 6.0 and
7.0 R1

Figure 6.0
Out

Y1

Figure 6.0 depicts the modification of a series resonant
circuit while Figure 7.0 depicts the modification of a parallel
resonant circuit.

Figure 7.0

O————O ouT

R2

In both cases, the tank circuit is tuned to resonate at some
frequency between the fundamental and the desired
frequency. This results in the unwanted frequency being
shunted to ground, leaving only the desired frequency being
present at the output of the oscillator.

DESIGN CONSIDERATIONS:

For good operation of an oscillator circuit, certain design
considerations should be followed. In all cases, it is
recommended that parallel traces be avoided in order to
reduce circuit stray capacitance. All traces should be kept as
short as possible and components should be isolated in order
to prevent coupling. Ground planes should be used to isolate
signals.

NEGATIVE RESISTANCE:

For optimum performance, an oscillator circuit must be
designed in such a way as to enhance “negative resistance,”
which is sometimes called the “oscillation allowance.”
Evaluation of the amount of negative resistance in a given
circuit is accomplished by temporarily installing a variable
resistor in series with the crystal unit. The resistor should be
set initially at its lowest setting, preferably close to zero
ohms. The oscillator is then started and the output monitored
on an oscilloscope. The variable resistor is then adjusted so
that resistance is increased while the output is continuously
monitored. At some value of resistance, oscillation will be
stopped. At this point, the variable resistor is measured to
determine the ohmic value at which oscillation ceased. To
this value, the maximum resistance of the crystal unit, as
specified by the vendor, must be added. The total ohmic
resistance is deemed to be the “negative resistance” or the
“oscillation allowance.” For good, reliable circuit operation,
it is recommended that the negative resistance be a minimum
of five times the specified maximum resistance value of the
crystal unit.

Values of negative resistance exceeding five times the maxi-
mum resistance of the crystal unit are better yet. As negative
resistance tends to decrease at elevated temperatures, it is
recommended that the test be performed at the highest tem-
perature of the operating range.
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FREQUENTLY ASKED QUESTIONS

TECHNICAL INFO

Check our Web Site: http://www.foxonline.com often for updates on the FAQ and other technical issues

1. Whatis the difference between series resonant and parallel 4. What happens if I operate a crystal outside of its specified |

resonant crystals?

All quartz crystal resonators have a series resonant
frequency (f, frequency of lowest impedance). At this
frequency, the crystal appears resistive in the circuit.
Crystals can be “pulled” from this series frequency by
adding reactance (capacitance) in series with the crystal.
When operated in combination with an external load
capacitance (C) ) the crystal oscillates in a frequency range
slightly above its series resonant frequency. This is the
parallel (load resonant) frequency.

When ordering a parallel crystal, always specify the
nominal parallel resonant frequency and the amount of load
capacitance in picofarads (pF). Alternatively, a standard
value of C, (such as 20pF) can be ordered; the capacitor
values are then calculated to match the crystal C . Note
that a series type will oscillate in a parallel oscillator, and
vice versa. The observable difference is a frequency offset
of less than + 1000 PPM (0.1%) from the nominal
frequency.

. The load capacitance (C,) of my parallel resonant
crystal is rated at 20pF. How do I calculate the value of
the load capacitors used in my parallel resonant
oscillator circuit?

Use this formula to approximate the value of capacitors
needed:
C=(C xC)/(C, +C)y)+C

stray

C,,,, is the stray capacitance in the circuit, typically 2-
5pF. If the oscillation frequency is high, the capacitor
values should be increased to lower the frequency. If the
frequency is low, the capacitor values should be decreased,
thus raising the oscillation frequency. It is desirable to
keep C, and C, of equal value for optimum symmetry.
When C, =20pF, C, and C, will be approximately 27-33pF
each, depending on the amount of stray capacitance.

. Can I get crystals rated for —40° C to +85° C?

Yes, this industrial temperature range (—40° C to +85° C)
is optional on most crystals. Depending on the crystal
package, temperature ranges of up to -55° C to +105° C
may be available. Contact Fox’s engineering department
to discuss your specific requirements.
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temp range?

We do not recommend that you operate a crystal outside
of its specified temp range. The most notable change will
be a greater frequency drift due to the increased
temperature extremes. Another and more serious problem
that can occur is activity dips. Activity dips can cause the
oscillator to stop oscillating at a specific temperature.

What happens if I operate a crystal over its maximum
drive level spec?

Exceeding the maximum drive level (power dissipation)
of a crystal can lead to an increased rate of aging, Drive
Level Dependency (DLD) problems, increased intensity
of activity dips that can stop oscillation and, at very high
drive levels, breakage of the crystal blank.

What is an activity dip?

An activity dip is defined as an abrupt increase in Effective
Series Resistance (ESR) with an associated shift in
resonant frequency over a narrow range of a few degrees
Celsius. Activity dips can cause an oscillator to stop
oscillating at a specific temperature, then restart as the
temperature continues to change. This is because the
oscillator has insufficient loop gain to maintain
oscillation. The amount and intensity of activity dips are
proportional to the drive level. As the drive level increases,
so does the intensity of the activity dips.

7. I have an existing design that uses a HC49U. What

should I consider if I change to the smaller HC49S
crystal, or an SMD crystal?

Drive Level — HC49U crystals are typically rated 1.0mW
max, while the HC49S and most SMD crystals are rated at
only 0.5mW or 0.1mW maximum. See question 5 for more
information on exceeding the maximum drive level of a
crystal.

Pullability — some applications require tuning the
frequency of the oscillator, either by mechanically or
electrically changing the value of load capacitance. The
HC49S and surface mount crystals have less pullability
than the HC49U. It is important to verify whether the
HC49S or the surface mount crystal will have sufficient
pull range for the application.

ESR —The Equivalent Series Resistance (ESR) is generally
higher with the HC49S and surface mount crystals, and
can cause a problem if the oscillator circuit does not have
sufficient loop gain.
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FREQUENTLY ASKED QUESTIONS

TECHNICAL INFO

Check our Web Site: http://www.foxonline.com often for updates on the FAQ and other technical issues

8.

10.

Why don’t HC49S' and surface mount crystals pull as
much as HC49U crystals?

The HC49U crystal utilizes a circular AT-cut crystal blank.
Due to their small size, most surface mount crystals use a
rectangular AT-strip cut crystal blank. (“Strip” refers to
the rectangular shape of the blank.) While both are AT-cut
blanks, several differences exist due to their different
geometries. In general, given the same frequency and
overtone, an AT-strip cut will have a lower Shunt
Capacitance (C,) and Motional Capacitance (C,) than the
AT-cut. Because pullability is a function of the capacitance
ratio C/C,, AT-strip crystals have less pullability.

. What is the difference between AT- and BT-cuts?

Both AT and BT indicate singularly rotated “Y”-axis cuts
through the quartz crystal. The BT is cut at an angle
approximately opposite that of the AT.

BT-cut blanks are thicker than AT-cuts at the same
frequency; therefore, higher fundamental mode
frequencies are possible with the BT before the blank
becomes too thin to process. BT-cuts have a parabolic
frequency vs. temperature response while AT-cuts have a
cubic response. Thus, over a given temperature range, the
BT will exhibit a greater frequency shift than the AT. In
addition, BT-cuts tend to have a lower capacitance ratio
(C,/C) and, as a result, less pullability.

What are the differences between AT-cuts and AT-strip
cuts?

The differences are in size, shape and some performance
characteristics. AT-cut crystal blanks are circular, and AT-
strip cut crystal blanks are rectangular. Both types are AT-
cuts, but several differences in performance
characteristics exist because of the different geometries
of the blanks. In general, given the same frequency and
overtone, the AT-strip will have a lower value of Shunt
Capacitance (C,) and Motional Capacitance (C,). It will
also have a higher value of Effective Series Resistance
(ESR) and Motional Inductance (L,). Because pullability
is a function of C and C,, AT-strip cut crystals have less
pullability than circular AT-cut crystals.

11.

12

Why is there more than one holder designator for the
same package?

There are three ways to seal a crystal package: solder seal,
cold weld and resistance weld. Most manufacturers use
the resistance weld method because it is superior to the
other two methods. Since not all customer prints have been
changed to include the resistance weld crystals, a cross
reference is provided below.

Resistance weld Cold weld Solder seal
HC49U HC43U HC18U
HC80U HC47U HC33U
HC50U HC45U HC25U

HC42U HC6U

What information is necessary to order a crystal?

The minimum information needed is the Holder or
Package, Frequency, and Correlation (series resonant, or
load capacitance if parallel resonant). All other
specifications will be per our standard specifications for
the indicated holder. All specifications that differ from
our standard specifications must also be supplied when
ordered.

13. Should I focus my design on a series or parallel crystal?

For most applications, the parallel crystal is a good choice,
in that the parallel design is more widely standardized and
is more likely to be a stock item for future purchases.
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