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CARDINAL COMPONENTS
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Cardinal Components, Inc. W

155 Route 46 West
Wayne, NJ 07470

Introduced the world’s first Programmable TCXO 1.5 to 800 MHz, 2.5 PPM
Introduced the world’s Hi Rel Series < 0.7ps RMS jitter

Established Brazil Direct OEM Sales center & Brazil Programming center
Introduced Programmable Platinum Series PECL, LVPECL to 800 MHz
Introduced Production Temperature Test Systems 1-800 MHz

Introduced PG 3001 Field programmer 1 to 800 MHz

Established China Direct OEM Sales Channel

Patent Granted on Programmable Oscillator

Introduced world’s first Re-configurable Programmable Oscillator
Introduced world’s first Multi-Frequency Programmable Oscillator
Winner Product of the Year 2002

1SO 9001-2000 Certified

Winner Product of the Year 2000

Introduced world's first Field Programmable Oscillator

Introduced world’s first Field Oscillator Programmer PG2000 1 to 133 MHz
Established Distributor Channel Worldwide

1SO Certified

Established Manufacturers Representative channel worldwide

Opened Far East Manufacturing Facility in Shenzhen, China

Founded

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Series Index

Series # | Page # Series # Page # Series # Page # Series # Page #
Cc11 0-58 CCESC M-9 CHL 0-19 CTAM T-9
C49 C-1 CCESE M-72 CLP3,4,5,6 C-2 CTCX T-4
C49J C-6 CCES5RC M-39 CM1,5 C-3 CTED T-16
CAE 0-26 CCE5RE M-97 CM1J C-7 CTF6, CTF8 C-5
CAL 0-18 CCE6C M-13 CMS8 C4 CTH11 0-56
CAM 0-10 CCEGE M-76 COA OX-1 CTHE T-18
CAMs 0-4 CCEGET M-122 COoov7 CTHL T-15
CAV V-1 CCE6RC M-44 CcOos 0X-2 CTL T-14
CCO065H 0-9 CCEG6RE M-103 CP715 C-8 CTPP T-10
CCO065L 0-8 CCT2C M-17 CPFB C9 CTV4 VT-6
CC065S 0-7 CCT4C M-21 CPO 0-17 CTV6 VT-7
CC121 V-2 CCT4E M-80 CTVED VT-8
CC123 VT-1 CCT4RC M-49 CcPP 0-34 CTVL VT-9
CC127 V-3 CCT4RE M-107 CPPD 0-44 CTX4 T-8
CC128 T-11 CCT5C M-25 CPPE7 0-33 CTX5 T
CC129 VT-2 CCT5E M-84 CPPE9 0-31 CTX5V VT-10
CC131 T-6 CCT5RC M-54 CPPFX 0-39 CTX6 T-2
CC132 T-12 CCT5RE M-112 CPPHE 0-30 CTX7 T-3
CC133 VT-3 CCT6C M-29 CPPHV 0-22 CTX8 T-5
CC134 VT-4 CCT6E M-88 CTX8V VT-11
CC137 0-16 CCT6RC M-59 CPPL 0O-79 CcVvo1 V-9
CC142 VT-5 CCT6RE M-117 CPPV7 0-25 CVo4 V-10
CC154 V-4 CDO02 R-1 CPPV9 0-23 CVPP V-11
CC165 V-5 CFE4 0-29 CS22 R-2 CX12A,CX12B C-12
CC532 0-3 CFED 0-28 CS31 R-3 CX17A C-13
CC85 0-2 CFL 0-20 CS51 R-4 CX325 C-14
CCE2C M-1 CFL4 0-21 CS53 R-5 CX406 C-15
CCE3E M-64 CFVE V-6 CSM1 C-10 CX425 C-16
CCE4C M-64 CFVED V-7 CSM4,5 O-11 CX45 Cc-17
CCE4E M-68 CFVL V-8 CSSC 0-13 CX5 C-18
CCE4RC| M-33 CH11 0-56 CT4S T-7 CX505 C-19
CCE4RE| M-92 CHE 0-27 CTAE T17 CX532 C-21
CTAL T-13 CX635A, CX635B C-22

TEL:  (973)785-1333

é E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Programmable
SECTION

NE;gbeer Output Type Proogsr;rlr;;:rble PCB Mount Piii?gi'zime:]ion Package Style [Voltage (V) Stability T_roe\?v E\j:&? t‘::ﬂl ?G':_‘gj
0-3 CMOS CAMs SMD 3'2)(2'5)(51)('3)’(15.);3'2)(1'2’ Ceramic 1.8, 2.5, 3.3 See Datasheet 1.5 133
07 |CMOs, LVTTL cAM SMD Half, Full, 5x3.2x1.2, Can, Ceramic | 2.5,3.3 | See Datasheet 15 200

5x7x1.7, 9x14x4.8
0-8 |CMOS, LVTTL CssC SMD 5x3.2x1.2, 5x7x1.7 Ceramic 2.5,3.3 See Datasheet 1.5 200
0O-15 LVDS CPPHV SMD 5x7x1.8 Ceramic 3.3 See Datasheet 200 700
0-16 LVDS CPPV9 SMD 9.4x11.4x3.0 FR4 3.3,5.0 See Datasheet 1 133
0o-17 LVDS CPPV7 SMD 5x7x1.8x1.8 Ceramic 3.3 See Datasheet 1 200
0-18 LVPECL CAE SMD 5x7x1.8 Ceramic 3.3 See Datasheet 1.5 200
0-19 LVPECL CHE SMD 5x7x1.8 Ceramic 3.3 See Datasheet 200 800
0-22 LVPECL CPPHE SMD 5x7x1.8 Ceramic 3.3 See Datasheet 200 700
0-23 LVPECL CPPE9 SMD 9.4x11.4X3.0 FR4 3.3,5.0 | See Datasheet 1 133
0-24 LVPECL CPPE7 SMD 5x7x1.8 Ceramic 3.3 See Datasheet 1 200
0-25 cMOs cPpP SMD, TH H;'(;;“'; 2’;315::: Ca”":g;;?cmm' 2.7, 3.3, 5.0| See Datasheet 05 133
02 | cmos CPPFX SMD, TH H;';;”g F@212,  Can, Coramc: 57,33,50 See Datasheet 05 133
0-27 cMoS CPPD SMD, TH Hb_i';;”g g;?ﬁiﬂéz Ca”';,lgset'iacmm' 2.7, 3.3, 5.0| See Datasheet 05 133
028 | cMOs, TTL CPPL SMD, TH H;';;“'; %’;31'?:‘:_‘5’ Ca";:g:'t?:‘“' 27,3.3,5.0 See Datasheet 05 133
stngbeer Output Type Prog;zg](rgable PCB Mount Pa(cLﬁAg;:HD)imer:ion Package Style [Voltage (V) Stability FLr:\?v ?hianz? ::?1 ?&T_'gz‘;

T-9 CMOS CTAM SMD 5.2x7.2x3.1 FR4 3:3 25 1.5 200
T-10 CMOS CTPP SMD 9.6x11.4x3.0 FR4 3.3 25 38 640
T-13 LVDS CTAL SMD 5.2x7.2x3.1 FR4 3.3 2.5 1.5 200
T-15 LVDS CTHL SMD 5.2x7.2x3.1 FR4 3.3 25 200 800
T-17 LVPECL CTAE SMD 5.2x7.2x3.1 FR4 3.3 25 9.6 32
T-18 LVPECL CTHE SMD 5.2x7.2x3.1 FR4 3.3 25 1.5 200

Nsigbeer Output Type Prog\r/acr;rgable PCB Mount Pa(?;;g;::;imegion Package Style [Voltage (V) Pul(Lg;r;ge T_roe\?v ?’\janZ? ::qh TST—{QS
V-1 CMOS CAV SMD 5x7x1.8 Ceramic 3.3 100 1.5 200

|

I
7
Cardinal Components, Inc. / TEL:  (973)785-1333
155 Route 46 West / E-MAIL: sales@cardinalxtal.com
Wayne, NJ 07470 é WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Crystal SecTION

NEr?wgbeer Crystal PCB Mount Pa((lz_lj(?/?liHD)iir?]er:ion Package Style FreqLcl’?vavnge Freailzznge Units
C-1 C49 TH 11.1 x 4.7 x 13.6 Can TH 1.8432 150 MHz
C-2 CLP3,4,5,6 TH See Datasheet TH 3.579 75 MHz
C3 CM1,5 TH 7.8x3.2x6.0Can TH 10 175 MHz
C-4 CMS8 TH 3.0 X3.0 X8.9 Can TH 3.579 64 MHz
C-5 CTF6, CTF8 TH 3.0 X3.0 X6.0 Can TH 32.768 200 KHz
C-6 C49J SMD 11.1 x 4.7 x 13.6 Can SMD 1.8432 150 MHz
C-7 CcM1J SMD 7.8x3.2x8.1Can SMD 10 175 MHz
C-8 CP715 SMD 9.6 x 1.4 x 0.15 Plastic SMD 32.768 32.768 kHZ
C9 CPFB SMD 8.7 x3.7 x 2.5 Plastic SMD 32.768 32.768 KHz
C-10 CSM1 SMD 11.4 x 4.7 x 4.3 Can SMD 3.579 75 MHz
C-11 CSM4,5 SMD See Datasheet SMD 3.579 75 MHz
C-12 | CX12A, CX12B SMD 7 x 5 x 1.25 Ceramic SMD 9.83 100 MHz
C-13 CX17A SMD 7.5 x 5.1 x 1.7 Ceramic SMD 10 100 MHz
C-14 CX325 SMD 3.2 x 2.5 x 0.8 Ceramic SMD 20 55 MHz
C-15 CX406 SMD 12.5 x 4.85 x 4.0 Can SMD 3.579 75 MHz
C-16 CX425 SMD L0 x 2.5 x 0.75 Ceramic SMD 12 32 MHz
C-17 CX45 SMD 5.0 x 3.2 x 0.95 Ceramic SMD 12 45 MHz
C-18 CX5 SMD  7.2x 5.2 x 1.3 Ceramic SMD 9 150 MHz
C-19 CX505 SMD 12.5 x 4.85 x 5.0 Can SMD 3.579 75 MHz
C-20 CX506 SMD 12.5 x 4.85 x 5.0 Can SMD 3.579 75 MHz
C-21 CX532 SMD 5.0 x 3.2 x 1.3 Ceramic SMD 10 45 MHz
C-22 |CX635A, CX635B SMD  6.0x 3.5x 1.1 Ceramic SMD 11 150 MHz

/
Cardinal Components, Inc. /
155 Route 46 West TEL: (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Microprocessor Crystals Series |C49
Cardinal provides the most comprehensive range of crystal components available. From (@)

standard microprocessors to custom-made crystals, Cardinal engineers and salespeople RoHS

are dedicated to providing the best technical support and services possible. COMPLIANT

Part Numbering Example: C49 X -A1B2C2 180 - 3.579545 D18 -3

180 3.579545 D18 -3
mmmmmm
C49 F =FORMED LEADS A0= -10°C~ +60°C = +100 B1 =100 SEE CHART D16,18,20,ETC. BLANK: FUND.
W =VINYL SLEEVING A1= -10°C~ +70°C = +50 B2=1% 50 BELOW DS = SERIES -3: 3rd OT
X =INSULATOR PAD A2= -40°C~ +85°C C3 = + 30 B3 =% 30 -5: 5th OT
Y =THIRD LEAD A3 = -55°C~ +125°C C4 = + 10 B4 =% 10 -7: 7th OT

Z =TAPE AND REEL -BT: BT Cut
BLANK=BULK PACK

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications:

Frequency Range: 1.8432 ~ 150.000 MHz C49
Custom crystals available.
Operating Temperature: -10°C ~+ 70°C Standard >
o ~ o _,
-40°C ~ + 85°C XA
-55°C ~ +125°C ZX0
F Stability +100 ppm E § % 136
requenc : t !
e + 50 Standard X
t ppm andart <T 5 >
+ 30 ppm O X
+ 10 ppm i
Frequency Tolerance: +100 ppm i
(at 25°C) + 50 ppm Standard i
+ 30 ppm | 127 M
+ 10 ppm i
Load Capacitance: Standard 18 pF or series. 1

Please specify your required load.

Resistance: = Maximum resistance corresponds to frequency.
See chart below.

N
(®

Standard: Mode: Fundamental, 3rd, 5th, or 7th Overtone p043 /¢1,78
Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year 47 MAX
Drive Level: 1.0 mW Max t
Optional Features: Formed Leads L
Vinyl Sleeves 111 MAX

Insulator Pads
Third Lead
Radial Tape and Reel (1K per Reel)

Resistance Chart: All resistances are maximum values.
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut L
Note 1: Not all combinations of the above

1.8432~1.999 | 650 Max | Fund./AT 5.000~5.999 | 75 Max | Fund/AT tolerances, stabilties, and temperature
2.000~2.399 | 550 Max | Fund./AT 6.000~6.999 | 50 Max | Fund./AT ranges are available. Consult the factory
2.400~2.999 | 350 Max | Fund./AT 7.000~7.999 | 40 Max | Fund/AT if your requirement is not standard.
3.000~3.199 | 250 Max | Fund./AT 8.000~9.999 | 35 Max | Fund /AT

3.200~3.499 |200 Max | Fund./AT 10.000~12.999 | 30 Max | Fund./AT
3.500~3.599 | 180 Max | Fund./AT 13.000~32.768 | 25 Max | Fund./AT
3.600~3.899 | 150 Max | Fund./AT 24.000~29.999 | 60 Max | 3rd Overtone/AT
3.900~3.999 | 120 Max | Fund./AT 30.000~74.999 | 40 Max | 3rd Overtone/AT
4.000~4.099 | 100 Max | Fund./AT | 75.000~119.999 | 80 Max | 5th Overtone/AT

4.100~4.999 | 80 Max Fund/AT | 120.000~150.000 | 100 Max | 5th Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS CLP

Low Profile Crystals Series |CLP3
Cardinal “AT-Strip” low profile crystals come in a variety of heights and b CLP4
specifications to accommodate all of our customers’ requirements. RoHS CLP5

COMPLIANT
2002/95/EC CLP6

Part Numbering Example: CLP X -A1B2C2 200 - 3.579545 D18 - 3

CLP A1* 3.579545 D18 -3
[SERIES | ADDED FEATURES | OPERATING TEMP mmmmm
CLP F =FORMED LEADS A0= -10°C~ +60° C B1 = £100 = +100 SEE CHART D16,18,20,ETC. BLANK: FUND.
CLP3 W VINYL SLEEVING A1= -10°C~ +70°C B2 =% 50 = = 50 BELOW DS = SERIES -3: 3rd OT
CLP4 =INSULATOR PAD A2= -40°C~ +85°C B3 =% 30 C3 = £ 30 -5: 5th OT
CLP5 Y =THIRD LEAD A3 = -55°C~ +125°C B4 =10 C4 = + 10 -7: 7th OT
CLP6 Z =TAPE AND REEL -BT: BT Cut

BLANK = BULK PACK

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications:

CLP
Frequency Range:
3.579545 ~ 38.000 MHz AT Cut Fundamental MARKING
25.000000 ~ 75.000 MHz AT Cut 3rd Overtone - 10.4 MAX XXX
26.000000 ~ 42.000 MHz BT Cut Fundamental | L
Operating Temperature: -10°C ~ +70°C Standard ’ HMAX
-40°C ~ +85°C ' 14
Frequency Stability: +100 ppm /)ﬂl// ﬁ 200 MAX
+ 50 ppm Standard
+ 30 ppm 20,43 -
+ 15 ppm e
Frequency Tolerance: +100 ppm Ghe 23
(at 25°C) + 50 ppm Standard cLpe 35
+ 30 ppm 111 MAX
+ 10 ppm |

4.7 MAX

Please specify your required load.

L

Load Capacitance:  Standard 18 pF or series. /A&\ | /l;\
N
|

Resistance: = Maximum resistance corresponds to frequency. I

(S

See chart below. 788

Standard: Mode: Fundamental or 3rd Overtone
Shunt Capacitance: 7 pF Max

Aging: + 5 ppm/year CLP3

Drive Level: 1.0 mW Max
Optional Features: Formed Leads MARKING

. 10.4 MAX CXX.XXXX
Vinyl Sleeves
Insulator Pads
. 4.0 MAX
Radial Tape and Reel

[ |t

Note 1: Not all combinations of the above tolerances, stabilities, and temperature )\l/)\l/)\l/
ranges are available. Consult the factory if your requirement is not standard.

Note 2: Heights of 3.5 mm (0.138) and 2.5 mm (0.098) are also available. Please 20.0 MAX

consult factory if required.

Resistance Chart: All resistances are maximum values. p043
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

111 MAX

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
3579545~4.999 | 200 Max | FundJ/AT | 15.000~15.999 | 60 Max | Fund/AT /L i /L
5.000~5.999 | 150 Max | FundJAT | 16.000~23.999 | 50 Max | Fund./AT Q? o \? 7 uax
—

6.000~7.999 | 120 Max | Fund./AT 24.000~30.000 | 40 Max | Fund./AT
8.000~8.999 | 90 Max | Fund./AT 24.000~48.000 | 40 Max | Fund./BT |
9.000~9.999 | 80 Max | Fund./AT 24.576~29.999 | 150 Max | 3rd Overtone/AT LW'I
10.000~14.999 | 70 Max | Fund./AT 30.000~75.000 | 100 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

REV C-091404-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Ultra-Miniature Crystals

CARDINAL COMPONENTS

Cardinal’s ultra-miniature crystals are a smaller alternative to the standard HC-49 ()
package where applications require compact board space. They are perfect for

Series | CM1

oI Y - RoHS| | cM5
applications requiring tight tolerances over wide temperature ranges. COMPLIANT
Part Numbering Example: CM1Z- A1-B2-C250-7.0D18 -3
CcMm1 D18

m ADDED FEATURES | OPERATING TEMP. mmmmmm LOAD CAP. maa‘m:

BLANK = BULK PACK A0 = -10°C~ +60°C B1 =100

D16,18,20,ETC. BLANK: FUND.

Z = TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 = 3 50 BELOW DS = SERIES -3: 3rd OT
CM5 A2= -40°C~ +85°C B3 =% 30 C3 = = 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =10 C4 = = 10 -7: 7th OT
-BT: BT Cut
*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.
Specifications: CM1
7.0 _MAX
Frequency Range: 10.000 ~ 175.000 MHz

Operating Temperature: -10°C ~+ 70°C Standard
-40°C ~ + 85°C
-55°C ~ +125°C
Frequency Stability: +100 ppm
+ 50 ppm  Standard
+ 30 ppm
+ 10 ppm
Frequency Tolerance: +100 ppm
(at 25°C) + 50 ppm  Standard
+ 30 ppm
+ 10 ppm

Load Capacitance: Standard 18 pF or series.

Please specify your required load.

Resistance: = Maximum resistance corresponds to frequency.
See chart below.
Standard: Mode: Fundamental, 3rd, 5th, or 7th Overtone

Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max

Third lead
Insulator pads
Tape and Reel (1K per Reel)

Optional Features:

Note 1: Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

CM1 CM5
Frequency MHz | ESR(Q) Mode |Frequency MHz | ESR (Q) | Mode/cut
7.000~15.999 50 Max Fund. 10.000~15.999 60 Max | Fundamental
16.000~40.000 | 40 Max Fund. 16.000~40.000 50 Max | Fundamental
30.000~90.000 | 70 Max |Third OT 30.000~90.000 | 80 Max | Third Overtone
70.000~150.000 |100 Max Fifth OT | 70.000~175.000 | 120 Max | Fifth Overtone

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TOWWAA
XXXXXXXX
aqavd

8.1 MAX

#0.35

- —(@:@7%4@—— 32 MAX

CARD
XXXXXXXX

YYMMCD 6.0

5.93

— + \—— 3.2 MAX
—p— —@)

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Micro AT-Strip Crystals Series |CMS8
Cardinal micro crystals are small substitutes for the HC-49 package. )
They are perfect for applications involving tight board density. RoHS
Part Numbering Example: CMS8 - A1 B2 CZ 150 - 3. 579545 D18-3
CMS8 A1* 150 3.57945 D18 -3
mmﬁm mmmm | OvERTONE |
CSM8  Call Marketing A0=-10°C~ +60°C B1 =100 = +100 SEE CHART D16,18,20, ETC. BLANK: FUND.
A1=-10°C~ +70°C B2 =% 50 Cz = + 50  BELOW DS = SERIES -3: 3rd OT
A2= -40°C~ +85°C B3 =% 30 C3 = # 30
A3= -55°C~ +125°C B4 =%+ 10 C4 = # 10

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CMS8

Frequency Range: 3.579545 ~ 64.000 MHz
Operating Temperature: -10°C ~ +60°C  Standard 230
Frequency Stability: +100 ppm | ~
+ 50 ppm Standard ’
+ 30 ppm o
Frequency Tolerance: + 100 ppm §
(at 25°C) + 50 ppm  Standard <
+ 30 ppm § 8.9+0.5
Load Capacitance: Standard 18 pF or series. §
Please specify your required load. >
Resistance: = Maximum resistance corresponds to frequency.
See chart below. L1
Standard: Mode: Fundamental or 3rd Overtone 90.3
Shunt Capacitance: 7 pF Max 10,0
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max '/H

Optional Features: Formed Leads
Vinyl Sleeves

=

—
—_

Note: Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.

CMS

Frequency MHz Mode of Operation ESR (Q)
3.579545 ~ 3.999999 200Q
4.000000 ~ 4.999999 150Q
5.000000 ~ 5.999999 120Q
6.000000 ~ 6.999999 100Q
7.000000 ~ 8.999999 80Q
9.000000 ~ 12.999999 60Q
13.000000 ~ 24.999999 50Q
25.000000 ~42.000000 Fundamental 40Q
25.000000 ~48.000000 Third Overtone 80Q
48.000001 ~64.000000 Third Overtone 60Q

/

Cardinal Components, Inc. /

155 Route 46 West TEL:  (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com

Wayne, NJ 07470

Rev: C-090414-11 C-4
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CARDINAL COMPONENTS

Tuning Fork Crystals Series | CTF6
Cardinal’s tuning fork crystals provide a cost-effective (@) CTFS8
approach for time-management products. RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CTF6 - A1 B2 C3 50 - 32.768K D12.5

CTF6 A* | | 32.768K D12.5
[SERIES| maima [FREQUENCY]
CTF6 Call Marketing A0 = -10°C~ +60°C = +100 =6.0 pF
CTF8 A1=-10°C~ +70°C CZ = + 50 D12 5 =125 pF
A2 = -40°C~ +85°C C3 = + 30
A3 = -55°C~ +125°C C4 = + 10

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CTFS8

Frequency Range: 32.768 KHz Standard
30.000 ~ 200.000 KHz Available
Operating Temperature: -10°C ~ +60°C  Standard
Temperature Coefficient: -(0.035 + 0.008) ppm/°C? BT - CUT O
Frequency Tolerance: +30 ppm  Standard 5 9 Mex
(at 25°C) L
Load Capacitance: 12.5 pF, 6.0 pF
Resistance: 50,000Q Max (BT Cut)
Standard: Shunt Capacitance: 1.7 pF Max
Aging: £ 3 ppm Max first year i
Drive Level: 1 yW Max
Optional Features: Call Marketing

6.0 MAX

3003

2-90.3

S.0

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
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Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Surface Mount HC-49 Series | C49J
o Lower ESR than AT-Strip crystals (@)
* SMD profile RoHS
» Grounded case better for EMI B
Part Numbering Example: C49J Z - A1 B2 C2 180 - 3.579545 D18 - 3
C49J 180 3.579545 D18 -3
mmmmm LOAD CAP.
C49J BLANK = BULK PACK A0 = -10°C~ +60°C B1 = +100 = +100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z = TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 02 = + 50 BELOW DS = SERIES -3: 3rd OT
A2= -40°C~ +85°C B3 =+ 30 C3 = + 30 -5: 5th OT
A3= -55°C~ +125°C B4 =+ 10 C4 = + 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications:

Frequency Range: 1.8432 ~ 150.000 MHz

C49J

Operating Temperature: -10°C ~+ 70°C  Standard
-40°C ~ + 85°C
-55°C ~ +125°C 300 MARKING THIS SIDE
Frequency Stability: 100 ppm / 140
+ 50 ppm Standard
+ 30 ppm /
+ 10 ppm 1760 13.20
Frequency Tolerance: +100 ppm
(at 25°C) + 50 ppm  Standard
+ 30 ppm : | ' E{'F
+ 10 ppm - |_4_88_
Load Capacitance: Standard 18 pF or series. ' 530
Please specify your required load. 11.10
Resistance: Maximum resistance corresponds to frequency.
See chart below. P 0.60
Standard: Mode: Fundamental, 3rd, 5th, or 7th Overtone L
Shunt Capacitance: 7 pF Max 0.43
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max RECOMMENDED SOLDER
Optional Features: Vinyl Sleeves PAD13LQ1YDUT
Tape and Reel (1K per Reel) * i
Note:  Not all comblna_tlons of the above toleran(_:es, stabllltlgs, and temperature 3.501 318
ranges are available. Consult the factory if your requirement is not standard.
Resistance Chart: All resistances are maximum values. 2% za 75
Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
1.8432~1.999 | 650 Max | Fund./AT 5.000~5.999 75 Max | Fund./AT
2.000~2.399 | 550 Max | Fund./AT 6.000~6.999 50 Max | Fund./AT
2.400~2.999 | 350 Max | Fund./AT 7.000~7.999 40 Max | Fund./AT
3.000~3.199 | 250 Max | Fund./AT 8.000~9.999 35 Max | Fund./AT
3.200~3.499 | 200 Max | Fund./AT 10.000~12.999 30 Max | Fund./AT
3.500~3.599 | 180 Max | Fund./AT 13.000~32.768 25 Max | Fund./AT
3.600~3.899 | 150 Max | Fund./AT 24.000~29.999 60 Max | 3rd Overtone/AT
3.900~3.999 | 120 Max | Fund./AT 30.000~74.999 40 Max | 3rd Overtone/AT
4.000~4.099 | 100 Max | Fund./AT | 75.000~119.999 80 Max | 5th Overtone/AT
4.100~4.999 80 Max Fund/AT | 120.000~150.000 | 100 Max | 5th Overtone/AT
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com


Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Surface Mount UM-1 Series | CM1J
* Smaller than C49J with the same characteristics D)
e SMD profile RoHS
e Grounded case better for EMI COMPLIANT

Part Numbering Example: CM1J- Z -A1B2C250-7.0D18-3

CM1J D18 -3
mmmmm | OVERTONE |
CM1J BLANK = BULK PACK A0 = -10°C~ +60°C B1 =100 = +#100 SEE CHART D16,18,20, ETC BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 CZ = + 50 BELOW DS = SERIES -3: 3rd OT

A2=-40°C~ +85°C B3 =% 30 C3 = % 30 -5: 5th OT
A3=-55°C~ +125°C B4 =%+ 10 C4 = * 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CM1J

Frequency Range: 10.000 ~ 175.000 MHz
Operating Temperature: -10°C ~ + 70°CStandard 2.0
-40°C ~ + 85°C 1.3 -
-55°C ~ +125°C
Frequency Stability: + 100 ppm J 353 [ |
+ 50 ppm  Standard 81 gg 125
+ 30 ppm ) ' .
+ 10 ppm _[3,1 ”ﬁ 15
Frequency Tolerance: + 100 ppm 1
(at 25°C) + 50 ppm  Standard 3.75 3.5
+ 30 ppm MAX
+ 10 ppm 7.8 MAX
Load Capacitance: Standard 18 pF or series.
Please specify your required load. (&1 ¢ 3.2
N
Resistance: = Maximum resistance corresponds to frequency. T
See below. 0.43
Standard: Mode: Fundamental, 3rd, 5th, or 7th Overtone RECOMMENDED SOLDER
Shunt Capacitance: 7 pF Max PAD LAYDUT
Aging: £ 5 ppm/year 2.54
Drive Level: 1.0 mW Max 1_4%:
Optional Features: Tape and Reel (1K per Reel)
955
Note:  Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.
22l ) A
2.48

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE)

Frequency MHz | Equivalent Series Resistance (Q) | Oscillation Mode / Cut
7.000~15.999 50 Max Fundamental
16.000~40.000 40 Max Fundamental
30.000~90.000 70 Max Third Overtone
70.000~175.000 100 Max Fifth Overtone

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Series | CP715
()
RoH>
Part Number: CP715Z-A2C5-32.768KD12.5
Series: CP715
Description: SMD Plastic Watch Crystal 6.9x1.4x0.15 mm
DESCRIPTION MIN TYPICAL MAX UM CP715
Frequency 32.768000 KHz ﬂ_!.Tim R il
Operating temperature range -40 +85 °C E ETF f
Tolerance @ 25°C -20 +20 | PPM " "
Load capacitance 12.5 pf 9T O %_E
Resistance 65 K ohms S i
Temperature Coefficient -(0.034 £ 0.006) PPM /°C2 (—1: i
Shunt Cap 1.2 pF g~
Maximum aging rate -3 3 PPM/Yr
Maximum drive level 0001 mw _T_ i
Storage temperature -40 +85 °C ‘ ?‘ ‘
Markings 1 y
Lead Time 5 weeks _
)
Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB:

http://lwww.cardinalxtal.com


Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Plastic Tuning Fork Crystals Series CPEB
Cardinal’s CPF crystals offer real time frequency control in D)
a sturdy thermoplastic encasement with a 2.5 mm height. RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CPFBZ-A1C5 -32.768K D12.5

CPFB A2* 32.768 D12.5
mﬁmn@

BLANK=BULKPACK  A2= -40°C ~ +85°C —6.0pF
CPFB 7 = TAPE AND REEL D12 5 =125pF

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CPFB

Frequency Range: 32.768 KHz

Operating Tempera.tt.lre: -40°C ~ +85°C  Standard . 67 Max /ﬁ 57 Max
Temperature Coefficient: -(0.035 + 0.008) ppm/°C? BT-CUT | / |

Frequency Tolerance: + 20 ppm 55 MAX

(at 25°C) | |
Load Capacitance: 12.5 pF Typical

Shunt Capacitance: 1.35 pF Typical

Resistance: 50,000Q Max

Drive Level: 1.0 yW Max

Aging: + 3.0 ppm per year

Packaging: Tape and Reel (3K per Reel)

RECOMMENDED SOLDER
PAD LAYOUT

4.2 ey 1.3

N

NN
N

Cardinal Components, Inc.
155 Route 46 West
Wayne, NJ 07470

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com

WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS
Low Profile Surface Mount Crystals

Cardinal “AT-Strip” surface mount crystals are among the most readily available on

the market today. Many popular frequencies are kept in stock at our facility.

Series

CSM1

)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CSM1 Z - A1 B2 C2 200 - 3.579545 D18 - 3

CSM1 A1* 200 3.579545 D18

CSM1 BLANK = BULK PACK A0 = -10°C ~ +60° B1 =+100 = +100 SEE CHART
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 =t BELOW
A2=-40°C~ +85°C B3 =% 30 C3 =t 30
A3=-55°C~ +125°C B4 =% 10 C4 = = 10

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

D16,18,20, ETC
DS = SERIES

BLANK FUND.
: 3rd OT
-5 5th OT
-7: 7th OT

-BT: BT Cut

Specifications:

Frequency Range:
3.579545 ~ 38.000 MHz
25.000000 ~ 75.000 MHz AT Cut 3rd Overtone
26.000000 ~ 48.000 MHz BT Cut Fundamental

-10°C ~ +70°C  Standard
-40°C ~ +85°C

ppm

ppm

ppm
15 ppm

100 ppm
50 ppm
30 ppm
10 ppm

Standard 18 pF or series.

Please specify your required load.

AT Cut Fundamental

Operating Temperature:

+
N
o
o

Frequency Stability:

(6}
o

Standard

+ H+ H |
w
o

Frequency Tolerance:

(at 25°C) Standard

+ + + &+

Load Capacitance:

Resistance: = Maximum resistance corresponds to frequency.
See chart below.
Standard: Mode: Fundamental or 3rd Overtone

Shunt Capacitance: 7 pF Max

Aging: £ 5 ppm/year

Drive Level: 1.0 mW Max
Optional Features:

Tape and Reel (1K per Reel)

Note:  Not all combinations of the above tolerances, stabilities, and temperature

ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
3.579545~4.999 | 200 Max | Fund./AT 15.000~15.999 | 60 Max | Fund./AT
5.000~5.999 | 150 Max | Fund./AT 16.000~23.999 | 50 Max | Fund./AT
6.000~7.999 | 120 Max | Fund./AT 24.000~30.000 | 40 Max | Fund./AT
8.000~8.999 | 90 Max | Fund./AT 24.000~48.000 | 40 Max | Fund./BT
9.000~9.999 | 80 Max | Fund./AT 24.576~29.999 | 150 Max | 3rd Overtone/AT
10.000~14.999 | 70 Max | Fund./AT 30.000~75.000 | 100 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

12.9 MAX

.

114

L5 MAX:’:);L
488

(

RECOMMENDED SOLDER

PAD LAYDUT

TEL:

(973)785-1333

CSM1

4.3 MAX

102 MAX
] ]

.

E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Low Profile Surface Mount Crystals Series | CSM4
e 3.0 mm Maximum SMD profile (@) CSM5
* Very cost competitive RoHS
* Fast delivery Sovs 153120

Part Numbering Example: CSM4 Z - A1 B2 C2 200 - 3.579545 D18 - 3

CSM4 3.579545 D18 -3

[SERIES | ADDED FEATURES RERATNGTEP mﬁmmﬁmnm‘m

SEE CHART
BELOW

CSM4 BLANK=BULKPACK = -10°C ~ +60°C B1 =100
CSM5 7 = TAPE AND REEL A1 -10°C ~ +70°C B2 =+ 50
A2= -40°C ~ +85°C B3 =% 30

A3= -55°C ~ +125°C B4 =+ 10

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

C3
C4

+100
+ 50
*+ 30

+10

[FREQUENCY | LOAD CAP. | OVERTONE |

D16,18,20,ETC. BLANK: FUND.
DS =SERIES -3: 3rd OT
-5: 5th OT

-7: 7th OT

-BT: BT Cut

Specifications:

Frequency Range:
3.579545 ~ 38.000 MHz
25.000000 ~ 75.000 MHz
26.000000 ~ 48.000 MHz

AT Cut Fundamental
AT Cut 3rd Overtone
BT Cut Fundamental

-10°C ~ +70°C
-40°C ~ +85°C

Operating Temperature:

Standard

Frequency Stability: +100 ppm
+ 50 ppm
+ 30 ppm

+ 15 ppm

Standard

Frequency Tolerance:
(at 25°C)

+100 ppm
+50 ppm
+30 ppm
+10 ppm

Standard

Load Capacitance: Standard 18 pF or se

Please specify your r

ries.
equired load.

Resistance: Maximum resistance corresponds to frequency.
See chart below.
Standard: Mode: Fundamental or 3rd Overtone

Shunt Capacitance: 7 pF Max

Aging: = 5 ppm/year
Drive Level: 1.0 mW

Max

Optional Features:

Tape and Reel (1K per Reel)

Note:

ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: A/l resistances are maximum

Not all combinations of the above tolerances, stabilities, and temperature

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

CSM4

12,9 MAX

CXXXXXXXX ) |47

114

o

4.88

O—

3.5 MAX

i

(|
—

102 MAX
[ 1 :l[,
L

| l

RECOMMENDED SOLDER
PAD LAYOUT

15.0

CSM5

129 MAX
O CXXXXXXXX

114

I
>
N

15 MAx:lj_E‘_‘ 30 MAX
|
4.88

( ) ij
[ ]
N

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR(Q) | Mode/cut
3579545~4.999 | 200Max | FundJ/AT 15.000~15.999 | 60Max | Fund/AT
5.000~5.999 | 150Max | Fund./AT 16.000~23.999 | 50Max | Fund/AT RECOMMENDED SOLDER
6.000~7.999 | 120Max | Fund/AT | 24.000~30.000 | 40Max | Fund/AT PADLAYOUT
8.000~8.999 | 90Max | FundJAT | 24.000~48.000 | 40Max | Fund/BT | 150 |
9.000~9.999 | 80Max | FundJAT | 24.576~29.999 | 150Max | 3rd Overtone/AT
7 %
10.000~14.999 | 70Max | Fund/AT | 30.000~75.000 | 100Max | 3rd Overtone/AT %% D2 ke
4,0
| /
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Ceramic Surface Mount Series | CX12A
¢ 1.25 mm height Two industry standard footprints M |CX12B
» Glass-sealed housing for high reliability = * Economic cost RoHS

Part Numbering Example: CX12AZ-A1B2C260-9.83D18-3

CX12A D18 -3
mmﬂm@mmm
CX12A BLANK = BULK PACK A0 = -10°C~ +60°C B1 =100 = +100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 = + 50 BELOW DS = SERIES -3: 3rd OT

A2=-40°C~ +85°C B3 =% 30 CB = + 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =1+ 10 C4 = = 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX12A CX12B

Frequency Range: 9.83 ~ 100.000 MHz 7 )
5.0£0.2|

Operating Temperature: -10°C ~ +60°C  Standard sot02 | )

-40°C ~ +85°C L )
Frequency Stability: +100 ppm  Standard | T Tiesmax

+ 50 ppm | | Il.eSMAX
Frequency Tolerance: + 50 ppm  Standard 7002
(at 25°C)

Load Capacitance: Standard 18 pF or series.
Other values are available.

Resistance: = Maximum resistance corresponds to frequency.
See chart below.

RECOMMENDED SOLDER

Standard: Mode: Fundamental or 3rd Overtone PAD LAYOUT REC”EZ%“E§$D§EL“ER
Shunt Capacitance: 5 pF Max |—“ 22,
Aging: = 5 ppm/year % s 2
Drive Level: 0.1 mW é 1] I
Packaging: Tape and Reel (1K per Reel) - A

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
9.83~11.999 | 60 Max | Fund./AT 28.000~30.999 | 100 Max | 3rd Overtone/AT
12.000~15.999 | 60 Max | Fund./AT 31.000~34.999 | 100 Max | 3rd Overtone/AT
16.000~25.999 | 40 Max | Fund./AT 35.000~49.999 | 60 Max | 3rd Overtone/AT
26.000~41.000 | 40 Max | Fund./AT | 50.000~100.000 | 60 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Ceramic Surface Mount Crystals Series | CX17A
The Cardinal CX17A is epoxy sealed ceramic crystals. The (@)

advantages of short height (1.7 mm max), two different terminal patterns, RoHS

and lower cost are combined in this popular Cardinal SMD crystal. COMPLIANT

Part Numbering Example: CX17A Z-A1B2 CZ 60 - 10 0 D18 - 3

CX17A D18
mmmmm
CX17A BLANK = BULK PACK A0 = -10°C~ +60°C B1 =100 = +100 SEE CHART D16,18,20, ETC BLANK FUND.
Z = TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 CZ = + 50 BELOW DS = SERIES -3: 3rd OT
A2=-40°C~ +85°C B3 =+ 30 C3 = * 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =%+10 C4 = = 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX17A

7.5 MAX

Frequency Range: 10.000 ~ 100.000 MHz

Operating Temperature: -10°C ~ +60°C  Standard XXX 5.1 Max
-40°C ~ +85°C

Frequency Stability: +100 ppm  Standard
+ 50 ppm

Frequency Tolerance: + 50 ppm  Standard Eﬂ” MAX

(at 25°C)

Load Capacitance: Standard 16 pF or series.
Other values are available.
Resistance: = Maximum resistance corresponds to frequency. = _{Dl_ }'U HAX
See chart below.
Standard: Mode: Fundamental, 3rd, or 5th Overtone 75 WAX
Shunt Capacitance: 7 pF Max
RECOMMENDED SOLDER
Aging: £ 5 ppm/year PAD LAYOUT
Drive Level: 100 pW [oa— 22

Packaging: Tape and Reel (1K per Reel)

N
N\

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
9.500~10.999 | 60 Max | Fund./AT 35.000~39.999 | 100 Max | 3rd Overtone/AT
11.000~13.999 | 50 Max | Fund./AT 40.000~49.999 | 80 Max | 3rd Overtone/AT
14.000~15.999 | 40 Max | Fund./AT 50.000~89.999 | 50 Max | 3rd Overtone/AT
16.000~40.000 | 30 Max | Fund./AT | 90.000~100.000 | 100 Max | 5th Overtone/AT

29
Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Ceramic Surface Mount Crystal Series | CX325
* Smallest package dimensions available D)
* Wide fundamental mode RoHS
e Very low drive level COMPLIANT

Part Numbering Example: CX325-Z -A1B2C2100-20.0 D18
CX325 A1* D18

[SERIES [}l ADDED FEATURES J§ OPERATING TEMP. am!um na:abmaa m mham LOAD CAP.

CX325 BLANK =BULK PACK A0=-10°C~ +60°C  B1 =100 = 100 SEE CHART D16,18,20,ETC.
Z = TAPE AND REEL A1=-10°C~ +70°C B2 =+ 50 CZ = + 50 BELOW DS = SERIES
A2=-40°C~ +85°C B3 =+30 C3 = %30
A3=-55°C~ +125°C B4 =+ 10 C4 = = 10
B9 =+ 20

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX325

Frequency Range: 20.000 ~ 55.000 MHz  (Fundamental)
Operating Temperature: -10°C ~ +60°C 3.20.2
Frequency Stability: + 30 ppm N

+ 50 ppm  Standard

CXHXXOOKKK

+ 100 ppm YYMMCD 2.510.2
Frequency Tolerance: + 30 ppm
(at 25°C) + 50 ppm Standard

+ 100 ppm

Load Capacitance: 16 pF or series a E 0.8+0.2

Other values are available

Standard: Mode: Fundamental 1.0y, 1.2 _¢1.0)
Shunt Capacitance: 7 pF Max
Aging: = 5 ppm/year 2 é
Drive Level: 10 yW (100 yW Max) 0.7 |:|
Packaging: Tape and Reel 0.9 %

RECOMMENDED SOLDER
PAD LAYOUT

1.2

22

Resistance Chart: All resistances are maximum
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE)

Frequency MHz ESR (Q) Oscillation Mode
20.0 ~ 29.999 100 Fundamental
30.0 ~ 55,999 50 Fundamental

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount Crystal Series | CX406
Fits Epson MA406 footprint. (D)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CX406 Z - A1 B2 C2 200 - 3.579545 D18 - 3

CX406 3.579545 D18 -3
mmmmmmm
CX406 BLANK = BULK PACK A0= -10°C~ +60°C B1 =+100 = #100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z = TAPE AND REEL A1 =-10°C~ +70°C B2 =% 50 = = 50 BELOW DS = SERIES -3: 3rd OT

=-40°C~ +85°C B3 =% 30 C3 = % 30 -5: 5th OT
A3= -55°C~ +125°C B4 =% 10 C4 = + 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX406

Frequency Range: 12.9 MAX
3.579545 ~ 38.000 MHz AT Cut Fundamental 4 3
25.000000 ~ 75.000 MHz AT Cut 3rd Overtone - ~
26.000000 ~ 42.000 MHz BT Cut Fundamental (CXX.XX&:IE-U REF |4.85 MaX
Operating Temperature: -10°C ~ +70°C  Standard )
-40°C ~ +85°C 1 2
Frequency Stability: +100 ppm _
+ 50 ppm  Standard J‘m MAX @
+ 30 ppm 1 L1
+ 15 ppm S Y B —
13 12
Frequency Tolerance: +100 ppm 50
(at 25°C) + 50 ppm  Standard RECOMMENDED SOLDER
+ 30 ppm PAD LAYOUT
+ 10 ppm

Please specify your required load.

Resistance: Maximum resistance corresponds to frequency.
See chart below.

Load Capacitance: Standard 18 pF or series. a.al%ﬁ 3%—
=
sl

Standard: Mode: Fundamental or 3rd Overtone
Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max

Optional Features: Tape and Reel (1K per Reel)

Note:  Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
3.579545~4.999 | 200 Max | Fund./AT 15.000~15.999 | 60 Max | Fund./AT
5.000~5.999 | 150 Max | Fund./AT 16.000~23.999 | 50 Max | Fund./AT
6.000~7.999 | 120 Max | Fund./AT 24.000~30.000 | 40 Max | Fund./AT
8.000~8.999 | 90 Max | Fund./AT 24.000~48.000 | 40 Max | Fund./BT
9.000~9.999 | 80 Max | Fund./AT 24.576~29.999 | 150 Max | 3rd Overtone/AT
10.000~14.999 | 70 Max | Fund./AT 30.000~75.000 | 100 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Ceramic Surface Mount Crystal Series| CX425
* Small overall package dimensions ()
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CX425Z -A5B3 C3-80-12.0 D10
CX425 Z C3 D10

A5* B3 80 12.0
[SERIES] ADDED FEATURES | OPERATING TEMP. |STABILITY] TOLERANCE|RESISTANCE]FREQUENGY] LOAD CAP. |

CX425 BLANK = BULK PACK A5= -20°C~ +0°C B3 =+ 30 C3 30  SEE CHART D8, D10, ETC.
Z = TAPE AND REEL Be- 19 C8 15 BELOW

nnnu
H+ + 1+

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX425

Frequency Range: 12.000 ~ 32.000 MHz  (Fundamental) 2.00 1.00
Operating Temperature: -20°C ~ +70°C ‘

— g
Frequency Stability: + 30 ppm 2}1
+ 15 ppm
+ 10 ppm D
Frequency Tolerance: + 30 ppm
(at 25°C) + 15 ppm 1 2
+ 10 ppm L
Load Capacitance: Standard 8 pF,10 pF, etc. EJL L['.] T
Other values are available. ?L
Resistance: = Maximum resistance corresponds to frequency. _‘f,
See chart below. E'
Standard: Shunt Capacitance: 7 pF Max [ 4.00+0.15
Aging: £ 5 ppm/year |
Drive Level: 100 pW Max
Option: Packaging: Tape and Reel MARKING

AREA

250015
r
|

Recommended Solder Pattern

Resistance Chart: All resistances are maximum

1.3 16 U
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE) I 1 [ |
Frequency MHz ESR (Q) Oscillation Mode
12.0 ~ 19.999 80 Fundamental
20.0 ~ 25.999 70 Fundamental
26.0 ~ 32.000 50 Fundamental

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Ultra Miniature Surface Mount Crystals Series |CX45
* Very low height &)
e Very low drive level RoHS
* Small size excellent for next generation products oo

Part Numbering Example: CX45 -Z -A1B2 C2 100 - 10 0D18 -3

CX45 100 D18 -3
mmmmmm
CX45 BLANK =BULK PACK A0= -10°C~ +60°C B1 =100 = 100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 = = 50 BELOW DS = SERIES -3: 3rd OT

A2 = -40°C~ +85°C B3 =% 30 C3 = + 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =+ 10 C4 = + 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Fr equency Range: 12.000~45.000 MHz CX45

AT- Cut Fundamentd

Operating Temperature: -0°C ~ +60°C  Standard
-40°C ~ +85°C

Frequency Stability: +100 ppm  AT-Cut 1 )

+ 50 ppm  Standard | CXXXXXXXX 3.240.2

+ 30 ppm YYMMCD

+ 10 ppm \. y
Frequency Tolerance: + 50 ppm  Standard |
(at 25°C) 5.0%0.2
Load Capacitance: Please specify your required load. |
Resistance: See chart below. b'| @I H 0.95+0.2
Standard: Shunt Capacitance: 7 pF Max |

2.6

Aging: £ 5 ppm/year
Drive Level: 100 yW Max
Packaging: Tape and Reel

DW—% 1.4

RECOMMENDED SOLDER

PAD LAYOUT
2.3 1.4
14
0.9

Resistance Chart: All resistances are maximum
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE)

Frequency MHz ESR (Q) Oscillation Mode
10.0 ~ 11.999 100 Fundamental
12.0 ~ 15.999 60 Fundamental
16.0 ~ 29.999 50 Fundamental
30.0 ~ 45.000 40 Fundamental

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Ceramic Surface Mount Series | CX5
* [ owest maximum drive level available (@)
* Widest frequency range RoHS
 Very tight stabilities 002193/ £C

Part Numbering Example: CX5Z- A1-B2-C260-10.0D18-3
D18

mmmmm LOAD CAP. -mm:

CX5  BLANK=BULK PACK = -10°C ~ +60°C 100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z = TAPE AND REEL A1 = -10°C ~ +70°C 50 BELOW DS =SERIES -3: 3rd OT
A2= -40°C ~ +85°C 30 -5: 5th OT
A3= -55°C ~ +125°C 10 -7 7th OT
-BT: BT Cut

CZ
C3
C4

nnnn
+ + + I+
—\(A)O'IO
[eNeoNoNa]
mnmamnnn

H+ + + H+

ERBX

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX5

Frequency Range:

9.000 ~ 40.320 MHz  AT-Cut Fundamental
40.000 ~ 90.000 MHz  3rd Overtone [—L2 MeX
90.000 ~ 150.000 MHz 5th Overtone
Operating Temperature: 0°C ~ +70°C Standard XX XXXXXX
-40°C ~ +85°C YYMMCD 5.2 MAX

Frequency Stability: + 50 ppm Standard
Stabilities from £ 5 ppm available.

Frequency Tolerance: + 50 ppm  Standard
(at 25°C) Tolerances from + 10 ppm available.

Load Capacitance: Parallel or series. 13 MAX

Please specify your required load. .6

Resistance: Maximum resistance corresponds to frequency.
See chart below.
Standard: Shunt Capacitance: 7 pF Max
Aging: + 3 ppm first year
Drive Level: 50 pyW Max
Packaging: Tape and Reel (1K per Reel)

e/

e
i
O

]

™\

RECOMMENDED SOLDER
PAD LAYOUT

2.2 4.2

YR
7

Resistance Chart: All resistances are maximum

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR(Q) | Mode/cut
9.500~10.999 60Max | Fund./AT 40.000~49.999 80Max | 3rd Overtone/AT
11.000~13.999 50Max | Fund./AT 50.000~89.999 50Max | 3rd Overtone/AT
14.000~15.999 40Max | Fund./AT 90.000~150.000 | 100 Max | 5th Overtone/AT
16.000~39.999 30Max | Fund./AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount Crystal Series | CX505
Fits Epson MA505 footprint. (&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CX505Z - A1 B2 C3 200 - 3.579545 D18 - 3

CX505 3.579545 D18 -3
mmmm mdmmmm‘m
CX505 BLANK = BULK PACK A0= -10°C~ +60°C B1 =100 = +#100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 = + 50 BELOW DS = SERIES -3: 3rd OT

A2=-40°C~ +85°C B3 =% 30 C3 = + 30 -5: 5th OT
A3=-55°C~ +125°C B4 =% 10 C4 = + 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX505
Frequency Range:
3.579545 ~ 38.000 MHz AT Cut Fundamental 12.5 MAX
25.000000 ~ 75.000 MHz AT Cut 3rd Overtone
26.000000 ~ 42.000 MHz BT Cut Fundamental (
Operating Temperature: -10°C ~ +70°C  Standard CXX XXX 485 MAX
-40°C ~ +85°C
Frequency Stability: +100 ppm
+ 50 ppm  Standard i
+ 30 ppm
+ 15 ppm 5.0 MAX
Frequency Tolerance: 100 ppm u—l—ll—f‘] ]
(at 25°C) + 50 ppm  Standard T 13 12
+ 30 ppm 9.0
+ 10 ppm

- . RECOMMENDED SOLDER
Load Capacitance: Standard 18 pF or series. PAD LAYOUT

Please specify your required load.

Resistance: = Maximum resistance corresponds to frequency.
See chart below. 0
Standard: Mode: Fundamental or 3rd Overtone

Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max
Optional Features: Tape and Reel (1K per Reel)

Note:  Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.

EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
3.579545~4.999 | 200 Max | Fund./AT 15.000~15.999 | 60 Max | Fund./AT
5.000~5.999 | 150 Max | Fund./AT 16.000~23.999 | 50 Max | Fund./AT
6.000~7.999 | 120 Max | Fund./AT 24.000~30.000 | 40 Max | Fund./AT
8.000~8.999 | 90 Max | Fund./AT 24.000~48.000 | 40 Max | Fund./BT
9.000~9.999 | 80 Max | Fund./AT 24.576~29.999 | 150 Max | 3rd Overtone/AT
10.000~14.999 | 70 Max | Fund./AT 30.000~75.000 | 100 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount Crystal Series | CX506
Fits Epson MA506 footprint. ®
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CX506 Z - A1 B2 C2 200 - 3.579545 D18 - 3

CX506 3.579545 D18 -3
mmmmmmmm
CX506 BLANK = BULK PACK A0O= -10°C~ +60°C B1 =100 = +100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 C2 = + 50 BELOW DS = SERIES -3: 3rd OT

A2=-40°C~ +85°C B3 =%30 C3 = * 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =+ 10 C4 = *+ 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX506
Frequency Range:
3.579545 ~ 38.000 MHz AT Cut Fundamental 125 MAX
25.000000 ~ 75.000 MHz AT Cut 3rd Overtone
26.000000 ~ 42.000 MHz BT Cut Fundamental 4 D
Operating Temperature: -10°C ~ +70°C  Standard CXX XXX :[2'0 REF 1485 MAX
-40°C ~ +85°C <
Frequency Stability: +100 ppm
+ 50 ppm  Standard [
t 30 ppm 5.0 MAX
+ 15 ppm Uur 11
Frequency Tolerance: 100 ppm I 13 1z H
(at 25°C) + 50 ppm  Standard 9.0
+ 30 ppm RECOMMENDED SOLDER
PAD LAYDUT
+ 10 ppm

Load Capacitance: Standard 18 pF or series.
Please specify your required load. a.a]:%
- - : ] 3.65
Resistance: = Maximum resistance corresponds to frequency. % T
See chart below. “
Standard: Mode: Fundamental or 3rd Overtone 23

Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year
Drive Level: 1.0 mW Max
Optional Features: Tape and Reel (1K per Reel)

Note:  Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard.

Resistance Chart: All resistances are maximum values.
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE), AND CUT

Frequency MHz | ESR(Q) | Mode/cut | Frequency MHz | ESR (Q) | Mode/cut
3.579545~4.999 | 200 Max | Fund./AT 15.000~15.999 | 60 Max | Fund./AT
5.000~5.999 | 150 Max | Fund./AT 16.000~23.999 | 50 Max | Fund./AT
6.000~7.999 | 120 Max | Fund./AT 24.000~30.000 | 40 Max | Fund./AT
8.000~8.999 | 90 Max | Fund./AT 24.000~48.000 | 40 Max | Fund./BT
9.000~9.999 | 80 Max | Fund./AT 24.576~29.999 | 150 Max | 3rd Overtone/AT
10.000~14.999 | 70 Max | Fund./AT 30.000~75.000 | 100 Max | 3rd Overtone/AT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
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CARDINAL COMPONENTS

Ceramic Surface Mount Crystal Series| CX532
» Small overall package dimensions ()
* Available in both 2 & 4 pads RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CX532Z - A1 B2C2 150 - 10.0 D16 -3

CX532 Z D16
mwmmﬁmm
CX532 BLANK = BULK PACK A0O= -10°C~ +60°C B1 =100 = +100 SEE CHART D16,18,20,ETC. BLANK: FUND.
Z =TAPE AND REEL A1=-10°C~ +70°C B2 =% 50 = = 50 BELOW DS = SERIES -3: 3rd OT

A2 = -40°C~ +85°C B3 =% 30 CS = = 30 -5: 5th OT
A3=-55°C~ +125°C B4 =% 10 C4 = + 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: CX532

CARDINAL
CHXKXKAKX 3202

Frequency Range: 10.000 ~ 45.000 MHz  (Fundamental)
Operating Temperature: -10°C ~ +60°C Standard

Frequency Stability: +100 ppm YmeD
+ 50 ppm  Standard CELR
+ 30 ppm
Frequency Tolerance: +100 ppm E;j[l'ma
(at 25°C) + 50 ppm  Standard
+ 30 ppm
Load Capacitance: Standard 16, 18 pF or series. 1002 20102
Other values are available.
Resistance: Maximum resistance corresponds to frequency. RECOMMENDED SOLDER

PAD 4. YOUT
E.E

See chart below.

Standard: Mode: Fundamental or 3rd Overtone
Shunt Capacitance: 7 pF Max
Aging: £ 5 ppm/year
Drive Level: 100 yW Max

N

Option: Packaging: Tape and Reel CXS32A
#4 Top View #3
Resistance Chart: All resistances are maximum | j le.
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE) :
Frequency MHz ESR (Q) Oscillation Mode g_!

10.0 ~ 11.999 150 Fundamental =

12.0 ~ 15.999 100 Fundamental

16.0 ~ 29.999 70 Fundamental

30.0 ~ 45.000 50 Fundamental =

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
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CARDINAL COMPONENTS

Ceramic Surface Mount Crystals Series | CX635A
e Very low drive level ) CX635B
* Wide frequency range RoHS
» Tight stabilities and tolerances COMPLIANT

Part Numbering Example: CX635A Z-A1B2C250-11.0D18 -3

CX635A D18
SERIES| smzh!m mmmnﬁm
CX635A BLANK = BULK PACK A0O= -10°C~ +60° C B1 = +100 = 100 SEE CHART D16,18,20,ETC. BLANK: FUND.
CX635B 7 = TAPE AND REEL A1=-10°C~ +70°C B2 =+ 50 = + 50 BELOW DS = SERIES -3: 3rd OT
A2= -40°C~ +85°C B3 =% 30 C3 = + 30 -5: 5th OT
A3 = -55°C~ +125°C B4 =110 C4 = = 10 -7: 7th OT
-BT: BT Cut

*NOTE: The above ABC combinations cover basic specification options. We tailor our crystal specifications
to meet customer requirements. Please contact our sales department if you don’t see exactly what you need.

Specifications: (09 (FX1.7.

Frequency Range: 11.000 ~ 150.000 MHz cos02
Operating Temperature: -10°C ~+70°C  Standard
-20°C ~ +70°C CXXXXXXXX| . .00
-40°C ~ +85°C YYMMCD
Frequency Stability: +50 ppm  Standard
+30 ppm
10 ppm
+ 5 ppm
Frequency Tolerance: +50 ppm  Standard
(at 25°C) +30 ppm
+10 ppm
Load Capacitance: Standard 18pF or series. RECORAD Lavour

Other values are available. 20 i

Resistance: Maximum resistance corresponds to frequency.
See chart below. __%_“%%:
Standard: Mode: Fundamental, 3rd or 5th Overtone
Shunt Capacitance: 7 pF Max , !
Aging: £ 5 ppm/year
Drive Level: 50 yW
Packaging: Tape and Reel (1K per Reel)

Note: Not all combinations of the above tolerances, stabilities, and temperature
ranges are available. Consult the factory if your requirement is not standard. CXXXXXXXX
YYMMCD 35+02

wd H] ] ramex
©5)
3.0
Resistance Chart: All resistances are maximum )
EQUIVALENT SERIES RESISTANCE (ESR), MODE OF OPERATION (MODE) ; —|D|—% 20
Frequency MHz ESR (Q) Oscillation Mode
11.0 ~ 13.99 50 Fundamental RECOMMENDED SOLDER
PAD LAYOUT
14.0 ~ 24.99 40 Fundamental 0
250 ~ 54.99 30 Fundamental 26
55.0 ~ 100.00 70 3rd Overtone
100.0 ~ 150.00 100 5th Overtone 2.4

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Oscillator SecTIiON

Nsswgbeer Output Type | Oscillator | PCB Mount Pa((l:-l;?/\g;i}.laimen:ion Package Style |Voltage (V) 'irc?\?v I(T;Lg;; E:Z?] TSLQZ(;
0-2 cMOoS ccss SMD 5x7x1.7 Ceramic 3.3,5.0 8 125
0-3 cMOS cc532 SMD 5x3.2x1.0 Ceramic  3.0,3.3, 5.0 8 67
0-4 cMOoS CAMs sMp 3323(’;225’;(% i Ceramic 1.8, 2.5, 3.3 15 133
07 |CMOSs,LSTTL CCO65S  SMD 5.1x7.5x1.7 Ceramic 5 1.8432 125
0-8 |CMOS, LSTTL  CCO65L SMD 5.1x7.5x1.7 Ceramic 33 1.8432 80
09 |CMOS,LSTTL CCOB5H  SMD 5.1x7.5x1.7 Ceramic 5 1.8432 80
0-10 |CMOS, LVTTL| CAM SMD ";';;“g gi?i’: '82' Can, Ceramic | 2.5, 3.3 15 200
0-13 |CMOS, LVTTL  CSSC SMD 5x3.2x1.2, 5x7x1.7 Ceramic 25,3.3 1.5 200
016 | ©MOS,TTL| cC137 SMD 5x3.2x1.0 Ceramic 3.3,5.0 1.5 100
0-17 | cMos, TIL cPO SMD 9x14x4.7 Plastic 5 1.5 70
0-18 LVDS CAL SMD 5x7x1.8 Ceramic 33 15 200
0-19 LVDS CHL SMD 5x7x1.8 Ceramic 33 200 800
0-20 LVDS CFL SMD 9x14x3.5 FR4 33 38 640
0-21 LVDS CFL4 SMD 9x14x3.5 FR4 33 38 640
022 LVDS CPPHV SMD 5x7x1.8 Ceramic 33 200 700
0-23 LVDS CPPV9 SMD 9.4x11.4x3.0 FR4 3.3,5.0 1 133
0-25 LVDS CPPV7 SMD 5x7x1.8x1.8 Ceramic 3.3 1 200
0-26 LVPECL CAE SMD 5x7x1.8 Ceramic 3.3 1.5 200
027 | LVPECL CHE SMD 5x7x1.8 Ceramic 33 200 800
028 | LVPECL CFED SMD 9x14x3.5 FR4 33 38 640
029 | LVPECL CFE4 SMD 9x14x3.5 FR4 33 38 640
0-30 LVPECL CPPHE SMD 5x7x1.8 Ceramic 3.3 200 700
0-31 LVPECL = CPPE9 SMD 9.4x11.4X3.0 FR4 3.3,5.0 1 133
033 | LVPECL CPPE7 SMD 5x7x1.8 Ceramic 33 1 200
034 CMOS CPP | SMD, TH H;'(f%;‘f';” 59’;3;3;“:; Ca”;ji::?cmm’ 27,3350 05 133
0-39 CMOs CPPFX  SMD, TH H:X';;”g gi?fx’:;' Ca”ﬁ,lg:{::m'c' 27,3350 05 133
0-44 CMOS CPPD | SMD, TH 1‘1”7)(':1“2 gﬁfx): 62’ Canﬁ;:;r;muc, 2.7,3.3,5.0 05 133
049 | CMOS,TIL  CPPL  SMD, TH H;';;“'; g’ﬁi’(‘:: Canl,:gz:iacmlc, 27,33,50 05 133
054 | CMOS, TTL CH11 ™ Half, Ful Can 33,50 1.8432 100
056 | CMOSTIL  CTH11 ™ Half, Ful Can 33,50 1 70
0-58 it c11 ™ Half, Ful Can 5 1 100

/
Cardinal Components, Inc. /
155 Route 46 West TEL:  (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Dip Oscillator Package Dimensions

Style 1 Full Size 14 Pin Dip Style 3 Full Size 14 Pin Dip GullWing

208 MAX 208 MAX

13.2 MAX

13.2 MAX

[ ]
5 08
MAX 7 EE
09 M PIN FUNCTION

1 NC/CEINTRDL
J 1 5.08 MAX

8 EI.ITPLIT
14 Vcc

== ——
H T MAX 635803 :[7~62*°~2 e
PIN FU;‘CTIUN
15,20410.2 17 %%;CUNTRDL oFF
8 OUuTPUT
14 Vec 14.22 102
#1@ @#7 ’ —-
a s
@ Z 762102 ) souper B0
PAD .
LAYOUT :
o4 %29 ’ -
#14 #8 ‘ ‘
% v
GLASS STAND OFF
Style 4 Half Size 8 Pin Dip Style 6 Half Size 8 Pin Dip Gull Wing
n n
13,2 MAX
13.2 MAX SQUARE
SQUARE
1] 1]
5.6
! [ ax 815
T Max
W 56 MAX
[0.9 MAX  [6.35%0.3 2 L5

7.62+0.2 PIN FUNCTION GLASS STAND OFF

1 NC/CONTROL
GND
S OUTPUT PIN FUNCTION
8 Vec ; NC/CUNTREIL
7 ’ B ElJTPUT
/)
% q lsa
+ 4 Z
7.62+0.2 SOLDER
PAD 56

LAYDUT [,
/
/

NNNNNN |

GLASS STAND DOFF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Surface Mount Clock Oscillator Series |CC85
e 1.7 mm height D)
* High frequency range RoHS
L4 Tight stabillty available ‘2:000';7;-;7?:
Part Numbering Example: CC85 LZ-A2 BZ 45 - 83.333 TS
CC85 83.333
lmzhm- W [FREQUENCY Iﬂﬁm:
CC85 Blank 5V BLANK =BULK PACK Blank = ~*70° C Blank =+100 ppm  Blank = 40/60% Tri State Standard

L=3.3V

Z =TAPE AND REEL

A2 —4OC

*85°C  Bp 45 = 45/55%

BR

=+ 50 ppm
=+ 25 ppm

Specifications:

Frequency Range:

8.000 MHz to 125.000 MHz

Available Stability Options: +100 ppm  Standard . 7.0+0.2

+50 ppm | #4 #3

+25 ppm
Output Series: HCMOS CXXXXXXXX 5.0£0.2

. o YYMMCD e

Input Voltage: +5.0VDC +10%  Standard

+3.3 VDC £10%

-10°C to +#70°C  Standard # #2

Operating Temperature
Range Options:

-40°C to +85°C

a é 1.7+0.2

Output Voltage: HCMOS VoL = 10% Vob V Max.
HCMOS VoH = 90% Vob V Min.
TRI-STATE/NC GND
Output Load: 15 pf #1 #2
Maximum Input Current: 65 mA @ +5.0 VDC ¥ | o
30mA @ +3.3VDC
Maximum Rise/Fall Time: 3ns 30 14
Duty Cycle: 40/60% % @
45/55% #4 #3
Tristate Input: +5 VDC Input Vdd ouT
+0.80 VDC Max. to Disable RN o R
+3.60 VDC Min. to Enable 5.08
or Open to Enable 7 ,
+3.3 VD(? Input '_ VA
+0.80 VDC Max. to Disable 4
+2.20 VDC Min. to Enable
or open to Enable __ 11.5
Storage Temperature: -55°C to +125°C
Packaging: Tape and Reel (1K per Reel) 19
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Surface Mount Clock Oscillator

* 50x32x1.0mm(LxWxH)

CARDINAL COMPONENTS

Series | CC532

e Tight stability available )
e Low power consumption  Tristate capable RoHS
Part Numbering Example: CC532L Z-A B245-33.333TS
CC532 45 33.333 TS

L A B2
mmmw

CC532
L=3.3V
E =3.0V

Z = TAPE AND REEL

Blank = 5V BLANK = BULK PACK Blank = 0°C ~+70°C Blank =+100 ppm
A1=-10°C ~+70°C B2 =

Blank = 40/60%

+ 50 ppm 45 =45/55%

Tri State Standard

Specifications:

Frequency Range:

8.00 MHz to 67.000 MHz

Available Stability Options: +100 ppm  Standard
50 ppm
Output Series: HCMOS

Input Voltage:

+5.0 VDC +10%
+3.3VDC £10%
+3.0 VDC £10%

Standard

Operating Temperature
Range Options:

-10°C to +70°C

Output Voltage: HCMOS VoL = 10% Vob V Max.
HCMOS VoH = 90% Vob V Min.
Output Load: 15 pf
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Tristate Input: +5VDC Input

+0.80 VDC Max. to Disable
+3.60 VDC Min. to Enable
or open to Enable

CXX.
YYMMCD

XXXXXX
3.20.2

5.010.2
==
IR J1oz0.10

2.54

1.2
|
j#a ‘1.0
h P FUNCTION

IN

1 Vcont
#3 2 GND

3 out

4 Vcc

RECOMMENDED SOLDER
PAD LAYEI1U7T

+3.3 VDC Input | |
+0.80 VDC Max. to Disable
+2.20 VDC Min. to Enable % - //— 15
or open to Enable oo ; .
Storage Temperature: -40°C to +85°C //I/
Packaging: Tape and Reel (1K per Reel) W7
2.5
Cardinal Components, Inc.
155 Route 46 West TEL: (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS
Platinum Series

Programable HCMOS Oscillator

e Extra Small Packaging Style ()
e Low Jitter RoHS
e [ ow Phase Noise COMPLIANT

Immediate Delivery

Part Numbering Example: CAMsC3QZ- A5 B6 - XXX.XXXX TS

CAMs A5 XXX XXXX TS

CAMs C=HCMOS 3=3.2X2.5Ceramic Q=1.8V  Blank = Bulk Blank— 0°C +70°C BG = +100 ppm 1.5~133.000 TS = Tri-State
5=5.0X32CeramicS =25V T  _Tube = -20°C +70°C BP = +50 ppm MHz PD= Power Down
7=50X7.0Ceramic| 33y Z  =Tape and Reel A7 = -40°C +85°C BR = 25 ppm NC = No Connect

Specifications:

Description Min | Typ | Max | Unit

Frequency Range: 1.500 133.000 | MHz

Programmable to Any Discrete

Frequency

Available Stability Options: -100 100 ppm
-50 50 ppm
-25 25 ppm

Supply Voltage Options: 2.97 3.3 3.63
225| 25 297

(1.5-133 MHz) 1.62 1.8 1.98 \Y

Operating Temperature 0 +70 °C

Range Options: -20 +70 °C
-40 +85 °C

Storage Temperature: -55 +125 °C

Aging (PPM/Year) +5

Ta=25C, Vdd=3.3V/2.5V
Output Level: HCMOS
Packaging: Tape and Reel (1K per Reel)
Tube
Operating Conditions:
Description Min | Max Unit
Vdd  Rise Time: 100 uS

HCMOS Max Capacitive Load on outputs for CMOS levels
Frequency: < 40 MHz 25 pF

Frequency: 40—-133 MHz 15 pF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable HCMOS Oscillator

* Extra Small Packaging Styles

Low Jitter
Low Phase Noise
Immediate Delivery

Electrical Characteristics

CARDINAL COMPONENTS

Platinum Series

Description Test CoNDITIONS Min | Typ | Max |Unit
Input Characteristics (Pin 1):
Vi, Low—Level Input Voltage
TO DISABLE OUTPUT 0.2Vdd| V
ViH, High—Level Input Voltage
TO ENABLE OUTPUT OR Open 0.7Vdd\
lie, Input Low Current ViN =0V 80 A
liH, Input High Current VIN =Vdd 10 A
Output Characteristics:
VoL, Low—Level Output Voltage 8 mA lou 0.4 v
VoHcMmos,
High-level HCMOS Voltage -8 mA loL Vdd-0.4 \Y
Power Supply Current:
(Loaded) 1.8V Vdd, Output FReQ < 133 MHz 15 mA
Tri-State Internal Pull-up: Output Active when pin 1 high 50 70 90 kQ
Tri-State Leakage Current: TS option, Pin 1 low 20 HA
Power Down Current: PD option, Pin 1 low 10 LA
"Tristate internal pull up. Output active when high"
Output Clock Switching Characteristics
Description Test CoNDITIONS Min | Typ | Max | Unit
Duty Cycle: 45 55 %
HCMOS @ Vvdd/2
Output Clock Rise/Fall: 0.2-0.8Vdd, CL = 15 P nS
Start Up Time: From power on 3 10 mS
RMS Period Jitter: 7 10 pS
RMS Integrated Jitter: 12kHz to 20MHz 30 pS
Phase Noise: @ 10kHz -90 dBc/Hz
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com




HCMOS Oscillator

Style 7 5x7 Ceramic SMD

7.0£0.2
#4 H3
\S.Diﬂ 2
# w2
(B B b2 eweoncron
4 a 11 1 CONTROL
2 GND
3 OUTPUT
# 42 ‘ 4Vdd
I VA
f
3.0 1.4
#4 H3
Recommended Solder Pad Layout
5.08
r V
—
4
V =T
— b
E]
Style 3 3.2x2.5 Ceramic SMD
320
—
g
-
. ! PIN FUNCTION
1 CONTROL
§ 2 GND
3 OUTPUT
4 Vdd
120
1 2
|
Z — %
E
]
<) a9d
4 3

Recommended Solder Pad Layout

130

110

CARDINAL COMPONENTS

Platinum Series
Style 5 5x3.2 Ceramic SMD

CXXXXXXXX
3.210.2
' 5.0£0.2
1
| | | 11'010'10 PIN FUNCTION

1 CONTROL
2GND
30UTPUT
4Vdd

PIN FUNCTION
1 Vcont

2 GND
3 ouT
4 Vcc
Recommended Solder Pad Layout
17
I |
% 87 /— 15
2.2 ! !
WY
7%
I—

2.5

Note: Bypass Vdd to GND with a 0.01uF capacitor

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Surface Mount Clock Oscillator Series| CC065S
 Tristate capable
. 1.7 mm height &
RoHS
Part Numbering Example: CC0658 Z -A2 B2 45 - 33 333 TS
33.333 TS

CC065S
mmhm- m

BLANK = BULK PACK
Z = TAPE AND REEL

CCO658

A2

Blank =
= 40 C

~*70° C
*85°C

Blank =+100 ppm
B2 =150 ppm

Blank = 40/60%

45 = 45/55%

[FREQUENCY |

Tri State Standard

Specifications:

Frequency Range:

1.8432 MHz to 125.000 MHz

Available Stability Options: 100 ppm  Standard
+50 ppm
Output Series: HCMOS

Input Voltage:

+5.0 VDC £10%

Operating Temperature
Range Options:

-10°C to +70°C  Standard
-40°C to +85°C

Output Voltage:

VoL = 0.5V Max.
VoH = 4.5V Min.

Output Load:

10 LS TTL, 15 pf CMOS

Maximum Input Current:

25 mA (1.8432 to 31.999 MHz)
35 mA (32.000 to 70.000 MHz)

Maximum Rise/Fall Time: 10 ns

Duty Cycle: 40/60%
45/55%

Max. Start-Up Time: 10 ms

Tristate Input:

+0.80 VDC Makx. to Disable
+3.60 VDC Min. to Enable
or open to Enable

Storage Temperature:

-55°C to +125°C

Packaging:

Tape and Reel (1K per Reel)

TEST CIRCUIT

CC065S

CXXXXXXXX  [)

g YvMeeo ) 51 MAX
(L J)
04
i [H 117 MAX
}
06 TYP I 14 TYP
#1
nes (IS =] #2
TRI-STATE GND
#4 #3
vee UH] OuTPUT
51
RECOMMENDED SOLDER
PAD LAYOUT
| 33 18
%
2.0
%
2.2

% D

OUTPUT WAVE FORM

e Fl== Um=+sviC
Von 4.3V
m \
—--O?SCILLDSCDPE
FRE[J CDUNTER VoL
—] ] —
* CL=15pF or SO0pF : Total Fixture And Probe Capacitonce I e OVDE
la——T0 = 1/F0 —a=
SYMMETRY = ¢"/;,> x 100%
Cardinal Components, Inc.
155 Route 46 West TEL: (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount Clock Oscillator Series |CC065L
e 1.7 mm height
« 3.3VDC operation (@)
e TTL State Capable gﬁﬂﬁ
Part Numbering Example: CCO065L Z - A2 B2 45 - 33.333TS
CCO065L Z A2 B2 45 33.333 TS
" staBiLTY | [FREQUENCY
CCO065L BLANK = BULK PACK Blank = 0°C ~*70°C Blank =+100 ppm Blank = 40/60% Tri State Standard

Z =TAPE AND REEL A2

=40°C~"85°C B2 = +50ppm

45 = 45/55%

Specifications:

Frequency Range:

1.8432 MHz to 80.000 MHz

Available Stability Options: 100 ppm  Standard
+50 ppm
Output Series: HCMOS

Input Voltage:

+3.3VDC £10%

Operating Temperature
Range Options:

-10°C to +70°C
-40°C to +85°C

Output Voltage:

VoL = .33V Max.
VoH =2.97 V Min.

Output Load:

10 LS TTL, 15 pf CMOS

Maximum Input Current:

25 mA (1.8432 to 31.999 MHz)
40 mA (32.000 to 80.000 MHz)

Maximum Rise/Fall Time: 7ns

Duty Cycle: 40/60%
45/55%

Max. Start-Up Time: 10 ms

Tristate Input:

+0.80 VDC Makx. to Disable
+2.20 VDC Min. to Enable
or open to Enable

Storage Temperature:

-55°C to +125°C

Packaging:

Tape and Reel (1K per Reel)

TEST CIRCUIT

CCO065L

CXXXXXXXX
i YYMMCD 5.1 MAX
© J
01
i [H H_” (1.7 MAX
!
0.6 TYP 14 TYP
#
wals =] #2
TRI-STATE GND
#4 #3
vee [[F] OUTPUT

S1
RECOMMENDED SOLDER

PAD LAYOUT
i 33 18
%
2.0
7
2.2

%

OUTPUT WAVE FORM

ki Fl= \op=+33
907
1
o] ® — 77..0?5CILLDSCDPE
@@ ' S0%Vop
>
'CL:I5DF or S0pF : Total Fixture And Proke Copacitonce — 1T \_.:/DL__ 10%V
GND=0.0vDC
- T 1
T0 = 1/f0
SYMMETRY = ("/;,) x 100%
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com



Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Surface Mount Clock Oscillator Series | CC065H
 Tristate capable D
* 1.7 mm height RoHS
* 50 pf load compatible COMPLIANT

Part Numbering Example' CC065H Z -A2 B2 45 - 33 333 TS

CC065H 33.333

A ATuRes B OPERATING TEMP mﬂl!ﬂ. W [FREQUENCY | m

CCO065H

BLANK = BULK PACK
Z =TAPE AND REEL A2

Blank = ~*70°C

4oc *85°C B2

Blank =+100 ppm

= 1 50 ppm

Blank = 40/60%
45 = 45/55%

Tri State Standard

Specifications:

Frequency Range:

1.8432 MHz to 80.000 MHz

Available Stability Options:

+100 ppm  Standard
+50 ppm

Output Series:

LSTTL / HCMOS

Input Voltage:

+5.0 VDC £10%

Operating Temperature
Range Options:

-10°C to +70°C  Standard
-40°C to +85°C

Output Voltage:

VoL = 0.5V Max.
VoH = 4.5V Min.

Output Load:

10 TTL, 50 pf CMOS

Maximum Input Current:

27 mA (1.8432 to 31.999 MHz)
45 mA (32.000 to 49.999 MHz)
75 mA (50.000 to 80.000 MHz)

Maximum Rise/Fall Time:

7 ns

Duty Cycle: 40/60%  Standard
45/55%
Max. Start-Up Time: 10 ms

Tristate Input:

+0.80 VDC Makx. to Disable
+3.60 VDC Min. to Enable
or open to Enable

Storage Temperature:

-55°C to +125°C

Packaging:

Tape and Reel (1K per Reel)

TEST CIRCUIT

CCO065H

CXXXXXXXX ]
YYMMCD !

TRI-STATE

#4
Vcc

i N

#2
o =I¢ aND
N R
OUTPUT
—s1
RECOMMENDED SOLDER
PAD LAYOUT
| 33 18
7
7 U
Z

2.2

% D

OUTPUT WAVE FORM

e Fl= \a-+svic
@@ _ ?SCILLDSCDPE
0.01yF = CL 25v
*CL=1SpF or SO0pF : Total Fixture And Probe Capacitance — \__L A
GND=0VDC
[ T1 —aed
lte——T0 = 1/f0 —|
SYMMETRY = ¢"'/;) x 100%
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Programmable HCMOS Oscillator Platinum Series
e TTL Compatible (3.3v) o)
e 2 Packaging Styles
e Ultra Logv lttery RoH3
e Low Phase Noise 2002195 1EC

Immediate Delivery

Part Numbering Example: CAMC 7 L Z - A5 B6 - XXX.XXXX TS

CAM C 7 L Z A5 B6 XXX XXXX TS
[ OUTPUT | PACKAGE STYLE | VOLTAGE | PACKAGING OPTIONS| OPERATING TEMP. | _STABILITY | FREQUENCY| TRI-STATE |
CAM C=HCMOS 1 = Full Size L=3.3V Blank = Bulk Blank= 0°C +70°C B6 = =100 ppm 1.500~200.000 Tg - Tyi-State
4 = Half Size s=25v T =Tube A5 = -20°C +70°C BP = 50 ppm MHz NC = No Connect
5 =5 X 3.2 Ceramic Z =Tapeand Reel A7 = -40°C +85°C BR = +25ppm

7 =5 X 7 Ceramic

Specifications:

Description Min| Typ | Max | Unit
Frequency Range: 1.500 200.000 MHz
Programmable to Any Discrete
Frequency
Available Stability Options: -100 100 ppm

-50 50 ppm

-25 25 ppm
Supply Voltage Options:
(1-133 MHz) 2.25 25 2.75 \Y
(1-200 MHz) 3.0 3.3 3.6 Vv
Operating Temperature 0 +70 °C
Range Options: -20 +70 °C

-40 +85 °C
Storage Temperature: -55 +125 °C
Aging (PPM/Year) +5

Ta=25C, Vdd=3.3V/2.5V
Output Level: HCMOS
Packaging: Tape and Reel (1K per Reel)
Tube
Operating Conditions:
Description Min | Max | Unit
Vdd Supply Voltage 2.25 3.6 \Y,
Vdd Rise Time 100 usS

Hcvos  Max Capacitive Load on outputs for CMOS levels

Frequency: <40 MHz 30 pF
Frequency: 40—200 MHz 15 pF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com
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Programmable HCMOS Oscillator Platinum Series

e TTL Compatible (3.3v)
* 2 Packaging Styles

* Low Jitter

* Low Phase Noise

* Immediate Delivery

Electrical Characteristics

Description Test CoNDITIONS Min | Typ | Max |Unit

Input Characteristics (Pin 1):
Vi, Low—Level Input Voltage

TO DISABLE OUTPUT 3.0-3.6V Vdd 0.2Vdd| V
ViH, High—Level Input Voltage
TO ENABLE OUTPUT OR OPEN 3.0-3.6V Vdd 0.7VddV
lie, Input Low Current ViN = 0V 80 A
liH, Input High Current VIN =Vdd 10 A

Output Characteristics:

VoL, Low-Level Output Voltage 3.0V-3.6V Vdd, 8 mA loL 0.4 v
VoHcMmos, \

High-level HCMOS Voltage 2.25V-3.6V Vdd, -8 mA loL Vdd-0.4 Vv
Power Supply Current:
(unloaded) 2.25-3.6 Vdd, Output FREQ < 200 MHZz 35 mA

2.25-3.6V Vdd, ViN = 0.7V
Tristate Internal Pull-Up Res: Output active when high 50 70 90 KQ
Tri-State Leakage Current: 3.6V Vvdd 20 HA
Output Enable Mode: Output is Tri-Stated
"Tristate internal pull up. Output active when high"
Output Clock Switching Characteristics

Description Test CoNDITIONS Min | Typ | Max | Unit
Duty Cycle: 2.25V-3.6V Vdd 45 55 %
HCMOS @ Vdd/2

Output Clock Rise/Fall: 0.2-0.8Vdd, 2.25-3.6 Vdd, CL = 30 4.0 nS

0.2-0.8Vdd, 2.25-3.6 Vdd, CL = 15 2.4 nS

Start Up Time: From power on 3 10 mS
RMS Period Jitter: 10 pS
RMS Integrated Jitter: 12kHz to 20MHz 15 pS
Phase Noise: @ 10kHz -100 | dBc/Hz

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




HCMOS Oscillator

e TTL Compatible (3.3v)
* 2 Packaging Styles
Low Jitter

Low Phase Noise
Immediate Delivery

CARDINAL COMPONENTS

Platinum Series

Style 7 5x7 Ceramic SMD

0 1 1992 eweoncrion
4 211 1 CONTROL

2 GND
3 OUTPUT
4 Vdd

3.0

Recommended Solder Pad Layout

5.08

—

7 s

1.9

Style 5 5x3.2 Ceramic SMD

CXX.XXXXXX
YYMMCD 32202

| | | ” |1_210_1 PIN FUNCTION
1 CONTROL

!

]

I

| 2 GND
—e——e 3 OUTPUT
2.54 4Vdd

1
| |
20
2.2 ! !
4 vz

2.9

Note: Bypass Vdd to GND with a 0.01uF capacitor

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



Programmable HCMOS Oscillator

LVTTL Compatible

e Cost Effective EMI Reduction
 Center Spread 10.25% *2%
e Down Spread -0.50% - 4%

* Immediate Delivery

CARDINAL COMPONENTS
&

COMPLIANT
2002/95/EC

Spread Spectrum | CSSC

« Copiers

e LAN
e Printers, Scanners

Industrial Automation

e Consumer Electronics

Part Numbering Example CSSC C7LZ- A5 B6 - XXX.XXXX TS C
B6

CSSC
mmmw

CSSC 5=5X32 L=33V Blank=Bulk

Blank =

0°C +70°C B6

+100 ppm 1.500~200.000 TS = Tri-State

XXX XXXX TS

CcYYYY

m SPREAD SPECTRUM

C =Center Spread

7=5X7 g_p5y T =Tube A5 =-20°C +70°C BP +50 ppm MHz D =Down Spread
=T&R A7 = -40°C +85°C
Specifications:

Description Min | Typ | Max | Unit

Frequency Range: 8.000 200.000f MHz

Programmable to Any Discrete

Frequency

Available Stability Options: -100 100 ppm
-50 50 ppm

Supply Voltage Options:

(1.5-166 MHz) 225| 25 2.75 \

(1.5-200 MHz) 3.0 3.3 3.6 Vv

Operating Temperature 0 +70 °C

Range Options: -20 +70 °C
-40 +85 °C

Storage Temperature: -55 +125 °C

Aging (PPM/Year) +5

Ta=25C, Vdd=3.3V/2.5V
Output Level: HCMOS

Packaging: Tape and Reel (1K per Reel)
Tube
Operating Conditions:

Description Min | Max | Unit
Vdd Supply Voltage 2.25 3.6 \Y,
Vdd Rise Time 100 usS
Hcvos  Max Capacitive Load on outputs for CMOS levels

Frequency: <40 MHz 30 pF

Frequency: 40-200 MHz 15 pF

Cardinal Components, Inc.
TEL: (973)785-1333

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com

WEB:

http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Programmmable HCMOS Oscillator Spread Spectrum Series | CSSC
e LVTTL Compatible
« EMI Reduction &
* Center Spread 0.25% +2% RoHS
* Down Spread -0.50% -4% 20021 851EC

* Immediate Delivery

Electrical Characteristics

Description Test CoNDITIONS Min | Typ | Max |Unit

Input Characteristics (Pin 1):
Vi, Low—Level Input Voltage

TO DISABLE OUTPUT 3.0-3.6V Vdd 0.2vVdd| V
ViH, High—Level Input Voltage
TO ENABLE OUTPUT OR NO CONNECT 3.0-3.6V Vdd 0.7vdd \%
lie, Input Low Current ViN =0V 80 A
liH, Input High Current VIN =Vdd 10 A

Output Characteristics:

VoL, Low-Level Output Voltage 3.0V-3.6V Vdd, 8 mA loL 0.4 v
VoHcMmos, \
High-level HCMOS Voltage 2.25V-3.6V Vdd, -8 mA loL Vdd-0.4 Vv
Power Supply Current:
(unloaded) 2.25-3.6 Vdd, OutpuT FREQ < 200 MHZz 35 mA
. : [
Tristate internal Pull-Up Res: Output active when high 1M ohm
Tri-State Leakage Current: 3.6V Vdd 20 HA
Output Enable Mode: Output is Tri-Stated
Output Clock Switching Characteristics
Description Test CoNDITIONS Min | Typ | Max | Unit
Duty Cycle: 2.25V—-3.6V Vdd 45 55 %
HCMOS @ Vvdd/2
Output Clock Rise/Fall: 0.2-0.8Vdd, 2.25-3.6 Vdd, CL = 30 4.0 nS
0.2-0.8Vdd, 2.25-3.6 Vdd, CL = 15 2.4 nS
Start Up Time: From power on 3 10 mS
RMS Cycle to Cycle Jitter @ > 20 MHz 13 pS
pk-pk cycle to cycle jitter @ > 20 MHz 140 pS

Cardinal Components, Inc.
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HCMOS Oscillator

e LVTTL Compatible
* EMI Reduction
 Center Spread 10.25% *2%

» Down Spread -0.50% -4%

* Immediate Delivery

CARDINAL COMPONENTS

Spread Spectrum

Center Down
YYYY [Spread YYYY Spread
0250 J+0.25 500 -0.5
0500 J+0.5 1000 -1.0
0750 J+0.75 1500 -1.5
1000 J+£1.0 2000 -2.0
1500 j+1.5 3000 -3.0
2000 §+2.0 4000 -4.0
Style 7 5x7 Ceramic SMD Style 5 5x3.2 Ceramic SMD
7.0+0.2
CXXXXXXXX 2 ps02
s px0.2 YYMMCD =,
#1 #2 50502
—r
[F Bl #8702 ewruncrion S — e eunerion
5 ouTeuT IHHIREEE Il'UiU'm 2GND -
#1 w2 4 Vad L 4vdd
EZZT______ h_ﬁn 5
f
3.0 1.4
|77 /%)
#4 #3

Recommended Solder Pad Layout

5.08

—

7 s

Cardinal Components,
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

Inc.

Recommended Solder Pad Layout

PAD LAYOU
17

22

1.5

| I
7/ R/
U/ MY
02 77

2.5

Note: Bypass Vdd to GND with a 0.01uF capacitor

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Ceramic Surface Mount Oscillator Series| CC137
* 50x3.2x0.95 (L xWx H) &
e Small size 5$E!§T
Part Numbering Example: CC137 L Z - A0 B2 45-33.333TS
CC137 L Z A0 B2 45 33.333 TS
[ VOLTAGE | stasiLty | SYMMETRY |
CC137 Blank = 5V BLANK = BULK PACK A0=-10°C ~+60°C Blank =+100 ppm  Blank = 40/60% Tri State Standard

L=3.3V

Z =TAPE AND REEL

B2 =
B3 =

+
+

50 ppm 45 = 45/55%

30 ppm

Specifications:

Frequency Range:

1.500 MHz to 100 MHz

Available Stability Options: 100 ppm
+50 ppm
+30 ppm

Output Series: TTL/HCMOS

Input Voltage:

+5.0 VDC £10%
+3.3VDC £10%

Operating Temperature
Range Options:

-10°C to +60°C

Output Voltage:

TTL VoL = 0.4V Max.
TTL Von = 2.4V Min.
HCMOS VoL = 10% Vop V Max.
HCMOS Vor = 90% Vop V Min.

Output Load:

10 TTL, 15 pf CMOS @+5 VDC
5TTL, 15 pf CMOS @+3.3 VDC

Maximum Input Current:

20 mA

CXXXXXXXX
YYMMCD

3.2%0.2

FUNCTION
Vcont
GND

out

Maximum Rise/Fall Time: 10 nsec Vee
Duty Cycle: 40/60% RECOMMENDED SOLDER
45/55% PAD LAYEI1U7T
Storage Temperature: -40°C to +85°C | |
Packaging: Tape and Reel (1K per Reel) ///,/é _ //'/_ 15
a2 i i
25

Cardinal Components, Inc.

155 Route 46 West TEL: (973)785-1333

Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com

Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount Clock Oscillator Series | CPO
 Tristate capable
« TTL/HCMOS compatible &
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CPO0 Z A2 B2 45 - 33. 333 TS
33.333 TS

CPO
ADDED FEATURES lmshm- W FreqUENCY [l TRI STATE

CP BLANK = BULK PACK  Blank = ~70°C  Blank = =+100 ppm  Blank = 40/60%
Z =TAPE AND REEL A2 —400 85°C B2 = 50 ppm 45 = 45/55%

Tr| State Standard

Specifications:

Frequency Range:

1.500 MHz to 70.000 MHz

Available Stability Options:

+100 ppm  Standard
+50 ppm
+25 ppm

Output Series:

TTL/HCMOS

Input Voltage:

+5.0 VDC #10%

Operating Temperature
Range Options:

-10°C to +70°C  Standard
-40°C to +85°C

Output Voltage:

VoL = 0.5V Max.
VoH = 4.5V Min.

Output Load:

10 TTL or 50 pf (1.500 to 49.999 MHz)
10 TTL or 30 pf (50.000 to 70.000 MHz)

Maximum Input Current:

23 mA (1.500 to 26.999 MHz)

30 mA (27.000 to 29.999 MHz)
35 mA (30.000 to 49.999 MHz)
45 mA (50.000 to 69.999 MHz)

Maximum Rise/Fall Time:

8 ns (1.500 to 49.999 MHz)
7 ns (50.000 to 70.000 MHz)

CPO

14 MAX
#4 #3
n

D %xggxxx 8.65(9.8 MAX

[] T Jo7

T T T 1 14,06

N A Ay (L
51 7.62

RECOMMENDED SOLDER
PAD LAYOUT

PINOUT
|:| I:Ij3 1 NC/TRI-STATE
T 2 GND
S

3 OUTPUT
8 4 Vcc

[ 3

Duty Cycle: 40/60%
45/55%

Maximum Frequency 15 ppm/yr

Aging at +25°C:

Max. Start-Up Time: 10 ms

Tristate Input:

+0.80 VDC Max. to Disable
+3.60 VDC Min. to Enable
or open to Enable

Storage Temperature:

-55°C to +125°C

Package:

Tape and Reel (1K per Reel)

TEST CIRCUIT

V) 2 OlF

- CL

I

m']{w T»e

EMDS logic output

*NOTE: Total fixture ond probe capacitance

CL: See the specification

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

127 ~ 381 1.27

OUTPUT WAVE FORM

UH=— — — ——
?90'/. Vee

F — — — S50% Vce

+———10% Ve
0.0vDC

oL

W
-~ =f SYM =100 X —

TEL: (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable LVDS Oscillator

* LVDS Output
* Fast Delivery

* Industry Standard Packaging

CARDINAL COMPONENTS

Applications

Platinum Series
* Serial Communications

* Routers @

* Switches
* WAN Interfaces ggﬂusr

* Test Equipment 2002/95/EC

Part Numbering Example: CALL Z - A5 BP -22.5792TS

CAL 22.5792
[VOLTAGE [ PACKAGING OPTIONS |_OPERATING TEWP. Eﬂ:!am-nmhamnaﬁm
CAL L=3.3V Blank = Bulk Blank = 0°C ~ +70°C Blank = £100 ppm TS = Tri-State
$=25V 7 =Tape and Reel A5 =-20°C ~ +70°C BP =£50 ppm
A7 =-40°C ~ +85°C
e . . CAL
Specifications: Min Typ Max Unit
Dimensions are in mm
Frequency Range: 1.5 200 MHz 7.0
Stability: -50 + 50 ppm 6 5 4
Supply Voltage: 3.135 3.3 3.465 \
Vdd Rise Time: 100 usS "
Operating Temperature: -20 +70 °C PIN Function
Storage Temperature: -55 +125 °C 1 OE (CMOS)
2 Do Not Connect
Duty Cycle: 45 55 % 3 Ground
4 LVDS +
Start-Up Time: 3 10 mS 5 LVDS -
6 Vdd
Aging: MstY
ging: (ppm/1st Year) 5 opm
Ta=25C, Vdd=3.3V
Supply Current: 130 mA
Short Circuit Current: + 50 mA
RMS Period Jitter: 10 pS
RMS Integrated Jitter:
12kHz to 20MHz 15 pS
Phase Noise @ 10kHz: -100 dBc/Hz @
—
Output Voltage:
Voh 1.6 % 2
Vol 0.9 \
Output Differential Voltage: 240 350 460 mV
5.08
Rise/Fall Time: 0.4 0.8 nS
Solder Pad Layout
Output Level: LVDS

LVDS Levels Test Circuit

Packaging: Tape and Reel 1000 pcs per Reel ouT
Tri State Internal pull up resistor 70K l 500
ohms, output active when high
Vo
50Q
out
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Programmable LVDS Oscillator Applications Platinum Series
* LVDS Output * Serial Communications @
* Fast Delivery . vouters RoHS
* Industry Standard Packaging * WAN Interfaces ity

* Test Equipment

Part Numbering Example: CHL Z - A5 BP - 222.5792 TS

CHL y4 A5 BP 222.5792 T
e T e T e

CHL Blank = Bulk Blank = 0°C ~ +70°C Blank = +100 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C _
A7 = -40°C ~ +85°C ~ BP =50 ppm

CHL
Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 200 800 MHz S/ BE—
Stability: -50 + 50 ppm - — .
Supply Voltage: 3135 3.3 3.465 Y,
Vdd Rise Time: 100 us "
Operating Temperature: -20 +70 °C " .
1 2 3
Storage Temperature: -55 +125 °C I ] y
o] PIN Function
Duty Cycle: 45 55 % M % %_” ”| 1 OE (CMOS)
5.08 |‘ 2 Do Not Connect

Start-Up Time: 3 10 mS — - 3 Ground

. 4 LVDS +
Aging: (ppm/1st Year) 5 ppm 5 LVDS -

Ta=25C, Vdd=3.3V 6 Vdd
Supply Current: 140 mA
Short Circuit Current: +50 mA
RMS Period Jitter: 15 pS
RMS Integrated Jitter: 20 pS
12kHz to 20MHz
: , o
Phase Noise @ 10kHz: -90 dBo/Hz
(N}
O\%Rut Voltage: 16 v ™
Vol 0.9 \Y 1

Output Differential Voltage: 240 350 460 mV | S08 _I
Rise/Fall Time: 04 0.8 nS

Solder Pad Layout

Output Level: LvDS LVDS Levels Test Circuit

Packaging: Tape and Reel 1000 pcs per Reel ouT
50 Q
Tristate internal pull up resistor-- Vo
output active when high 500
out

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

LVDS Surface Mount XO Applications Series [CFL |
* Serial Communications
*LVDS Output * Routers #
. * Switch
* Industry Standard Outline « WAN Interfaces RoHS
* Test Equipment %aor;r;.su/xgg

Part Numbering Example: CFL Z - A5 BP -222.5792TS

CFL V4 A5 BP 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP.
CFL  Blank = Bulk Blank = 0°C ~+70°C  Blank = £100 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm

A7 =-40°C ~ +85°C

(o
Specifications: Min Typ Max Unit Dimensions are in mm
L1400
Frequency Range: 38 640 MHz
U J v 1 7
Stability: -50 +50 ppm
Supply Voltage: 3.135 33 3.465 v E
Operating Temperature: -40 +85 °C
I o WY WY e U—
Storage Temperature: -55 +125 °C PIN Function
- 1 ENABLE
Duty Cycle: 45 55 % a 2 NO CONNECT
T T 3 Ground
Start-Up Time: 3 10 mS 4 LVDS +
5 LVDS -
Aging: (ppm/1st Year) \ : J 6 Vad
5 ppm
Ta=25C, Vdd=3.3V —
Supply Current: 100 mA &
Short Circuit Current: +50 mA ;:[_
RMS Period Jitter: 5 pS _Tﬂl'_ ‘
RMS Integrated Jitter: 18
12kHz to 20MHz 0.7 pS SIE I:I I:I
Phase Noise @ 10kHz: -120 dBc/Hz
Output Voltage: 2
Voh Vdd - 0.9 \Y
Vol Vdd - 1.6 v I:II:II:I A
Output Differential Voltage: 247 355 454 mV | -
Rise/Fall Time: 0.4 0.8 nS
Output Level: VDS LVDS Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel out
50Q
Tristate internal pull up output, Vo
active when high 50Q
out

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

LVDS Surface Mount XO Applications Series [CFL4 |
* Serial Communications
*LVDS Output * Routers #
. * Switch
* Industry Standard Outline « WAN Intorfaces RoHS
* Test Equipment %aor;r;.su/xgg

Part Numbering Example: CFL4 Z - A5 BP -222.5792

CFL4 V4 A5 BP 222.5792
m PACKAGING OPTIONS | OPERATING TEMP.
CFL4  Blank = Bulk Blank = 0°C ~ +70°C  Blank = £100 ppm
Z =Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm

A7 =-40°C ~ +85°C

CFL4

Specifications: Min Typ Max Unit
L4.00
Frequency Range: 38 640 MHz s U
Stability: -50 +50 ppm
g
Supply Voltage: 3.135 3.3 3.465 \Y
Operating Temperature: -40 +85 °C M A
Storage Temperature: -55 +125 °C PIN Function
B  1LVDSL-
Duty Cycle: 45 55 % T T 2 Ground
3 LVDS+
Start-Up Time: 3 10 mS 4 VDD
s S
Aging: m/1st Year
ging: (pp ) 5 ppm U |_| S
Ta=25C, Vdd=3.3V
3
Supply Current: 100 mA
Short Circuit Current: + 50 mA ;:'_ ~ |;|
254
RMS Period Jitter: 5 pS
RMS Integrated Jitter:
12kHz to 20MHz 0.7 pS SI ﬁ I:I —
Phase Noise @ 10kHz: -120 dBc/Hz _
Output Voltage: i
Voh Vdd - 0.9 \Y
Vol Vdd - 1.6 v I:I I:I a
Output Differential Voltage: 247 355 454 mV LLl
Rise/Fall Time: 0.4 0.8 nS
Output Level: VDS LVDS Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel out
50Q
Vo
50Q
out

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Programmable LVDS Oscillator Series) CPPHV
Applications
* LVDS Output * Serial Communications @
* Factory Programmable * Routers
* Differential LVDS Output * Switches .!3,2,H§-
* Industry Standard Packaging * WAN Interfaces 2002/95/EC
* Test Equipment
Part Numbering Example: CPPHV7-A7BR-Freq.
Specifications: Min Typ Max Unit
Frequency Range: 200 700 MHz
Stability: -25 +25 ppm
Supply Voltage: 3.125 3.3 3.465 V
Operating Temperature: -40 + 85 °C
Storage Temperature: -55 +125 °C
Duty Cycle: 45 55 %
Start-Up Time: 3 10 mS
Aging: (ppm/1st Year)
5 ppm
Ta=25C, Vdd=3.3V
Static Discharge Voltage: 2000 Vv
Supply Current: 130 mA
Short Circuit Current: + 50 mA
Jitter (RMS) Period: 10 pS
Output Voltage
Voh 1.6 Y,
Vol 09 V
Rise/Fall Time: 0.7 1.0 nS
Output Level: LVDS
Packaging: Tape and Reel 1000 pcs per Reel
Tristate internal pull up, output active
when high
LVDS Levels Test Circuit Dimensions are in mm
—L
O [ [t} we |
ouT [
O]
® 507 |
| feso
Vo b PIN Function
® 502 L 1 OE (CMOS)
: 2 Do Not Connect
3 Ground
o—— | 4 LVDS +
out 5 LVDS -
6 Vdd

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

. |
4—% £

e s
N %_

—if

Solder Pad Layout

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Field Programr_nable LVDS BIank_O_scHIator Applications Series | CPPV9
* Programmed with PG2000P/PG3000 within seconds
* Programmable 2 times
* Provides a sealed finished custom oscillator
9.6 x 11.4 SMD (&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CPPV9 LZ A5 B6 100.0

CPP\O L Z A5 B6 100.000
[SERIES| VOLTAGE | ADDED FEATURES J} OPERATINGTEMP | _ STABILITY | FREQUENCY |
Blank =5V Blank = Bulk Blank =0-+70°C  B6 = +100 ppm 1.000 — 133.0 MHz
L=33V T = Tube A5 =-20-+70°C BP = +50 ppm
z = Tape/Reel A7 =-40-+85°C

Specifications: Min Typ Max Unit

Frequency Range: 1.0 133.0 MHz

Available Stability Options: -100 100 ppm
-50 50 ppm

Prog. Supply Voltage: 475 5.0 5.25 V

3.135 3.3 3.465 \Y

Operating Temperature

Range Options: -20 70 °C
-40 85 °C

Storage Temperature: -55 125 °C

Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Diff. Clock Rise Time 0.2 0.7 1.0 ns

Diff. Clock Fall Time 0.2 0.7 1.0 ns

Output Level: LVDS

Tristate internal pull up,
output active when high.

Notes: Recommended 0.01 pF bypass capacitor from Vdd to Gnd. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

[ 1 5.6
Dot indicates pin 1 {O J
| | 11.4
3] [
|
PIN FUNCTION
PIN 1 OE
W PIN2 CONNECT TO PIN 3
PIN 3 CONNECT TO PIN 2
PIN 4 GND
PIN 5 LVDS-
PIN6 LVDS+
4 4.8 PIN7 VDD
I/ A7 1 PIN 8 VDD
] . .
254 TYP I_I Note 1: Connect pin 2 to pin 3
254 L4 Note 2: Connect pin 7 to pin 8
1631 A B
te 2
163

Pint — 1106

Note 1

9.25

Recommended solder pad layout

LEVELS TEST CIRCUIT
LVDS Levels Test Circuit

Out
50 Ohms
\/IZI D
Vos 1
50 Ohms
Out

SWITCHING TEST CIRCUIT
LVUS Switching lest Lircuit

O
Out
CL = 10 pF

710

r \DIFF RL = S0 Ohms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




. CARDINAL COMPONENTS
Programmable LVDS Oscillator Applications Series

* LVDS Output * Serial Communications

* Field Programmable : zoflttirs @

* Industry Standard Packaging witches
* WAN Interfaces RoHS
* Test Equipment ComPLIANT

Part Numbering Example: CPPV7Z-A7BR-Freq.

CPP BR XX XXXX
mmﬂm m ADDED FEATURES | OPERATING TENIP.
V= LVDS 7 =5X7 Ceramic  Blank = Bulk Blank =- 0°C +70°C B6 = +100 ppm 1~200 MHz
T =Tube A5 =-20°C+70°C BP = £50 ppm
Z = Tape and Reel A7 = -40°C+85°C BR = +25ppm
Specifications: Min Typ Max Unit
Frequency Range: 1 200 MHz
Stability: -25 +25 ppm
Supply Voltage: 3.125 3.3 3.465 \%
Operating Temperature: -40 + 85 °C
Storage Temperature: -55 +125 °C
Duty Cycle: 45 55 %
Start-Up Time: 3 10 mS
Aging: (ppm/1st Year)
5 ppm
Ta=25C, Vdd=3.3V
Static Discharge Voltage: 2000 \%
Supply Current: 40 50 mA
Short Circuit Current: + 50 mA
Jitter (RMS) Period: 6 10 pS
Output Voltage
Voh 1.6 \Y
Vol 0.9 \
Rise/Fall Time: 0.7 1.0 nS
Output Level: LVDS
Packaging: Tape and Reel 1000 pcs per Reel
Tristate internal pull up, Dimensions are in mm
. . e DEAOE
output active when high W n wl
D]
LVDS Levels Test Circuit
® W B
T il
ou hesoz PIN Function
al '-|+ 1 OE (CMOS)
507 T o 2 Do Not Connect
3 Ground
Vo # 4 LVDS +
~ 5 LVDS -
L] (L] LL]
509 6 Vdd
ouT )
n|— At
.
4V
-

Solder Pad Layout

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable LVPECL Oscillator

CARDINAL COMPONENTS

Applications Platinum Series
* LVPECL output * Serial Communications
. * Rout
* Fast Delivery - Suitohes &)
* Industry Standard Packaging * WAN Interfaces RoHS
* Test Equipment g&r;lr;.sl,?g
Part Numbering Example: CAEL Z-A5BP -22.5792TS
22.5792
mm PACKAGING OPTIONS| OPERATING TEMP. mﬂm
= Blank = Bulk Blank = 0°C ~ +70°C Blank = £100 ppm TS = Tri-State
= V Z = Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm
A7 =-40°C ~ +85°C
CAE
. . . ) Dimensions are in mm
Specifications: Min Typ Max Unit 7.0
200
Frequency Range: 1.5 MHz 5 4
Stability: -50 +50 ppm r
Supply Voltage: 3.135 3.3 3.465 v o
Vdd Rise Time: 100 us
: T 3
Operating Temperature: -20 +70 °C PIN Function
1 OE (CMOS)
Storage Temperature: -55 +125 °C 2 Do Not Connect
3 Ground
Duty Cycle: 45 55 % 4 LVPECL +
5 LVPECL -
Start-Up Time: 3 10 mS 6 Vdd
Aging: (ppm/1st Year)
5 ppm
Ta=25C, Vdd=3.3V
Supply Current: 130 mA
Short Circuit Current: + 50 mA
RMS Period Jitter: 10 pS
RMS Integrated Jitter:
12kHz to 20MHz 15 pS -
Phase Noise @ 10kHz: -100 dBc/Hz "
Output Voltage: g
Voh Vdd - 1.025 V
Vol Vdd - 1.62 \Y —
Rise/Fall Time: 0.4 0.8 nS
3.08
Output Level: LVPECL

Solder Pad Layout

Packaging: Tape and Reel 1000 pcs per Reel LVPECL Levels Test Circuit
Vdd
ouT
. . . Q
Tristate internal pull up resistor-- 50 L oy
output active when high )
Q
50
out
Cardinal Components, Inc.
TEL:  (973)785-1333

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com
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Programmable LVPECL Oscillator

* LVPECL Output
* Fast Delivery

* Industry Standard Packaging

Applic ations

* Serial Communications

* Routers
* Switches

CARDINAL COMPONENTS

* WAN Interfaces
* Test Equipment

Platinum Series

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CHE Z - A5 BP - 222.5792TS

CHE 222.5792
OPERATINGTEMP lﬂmnﬁﬁmﬁm

H Blank = Bulk Blank 0°C ~ +70°C  Blank = +100 ppm TS = Tri-State
Z = Tape and Reel =-20°C ~+70°C ~ BP =150 ppm
A7—-40 C ~ +85°C
CHE
Dimer}shons are in mm
Specifications: Min Typ Max Unit -
Frequency Range: 200 800 MHz = = -
Stability: -50 +350 ppm
Supply Voltage: 3135 3.3 3.465 Vv 0
Vdd Rise Time: 100 usS - oy
Operating Temperature: -20 +70 °C 1 2 3
. _ ° PIN Function
Storage Temperature: 55 +125 C 1 OF (CMOS)
Duty Cycle: 45 55 % 2 Do Not Connect
3 Ground
Start-Up Time: 3 10 mS 4 LVPECL +
5 LVPECL -
N 6 Vdd
Aging: (ppm/1st Year) 5 ppm
Ta=25C, Vdd=3.3V
Supply Current: 140 mA
Short Circuit Current: + 50 mA
RMS Period Jitter: 15 pS
RMS Integrated Jitter:
12KHz to 20MHz 20 pS
«©
Phase Noise @ 10kHz: -90 dBc/Hz -
Output Voltage: ﬁ
VOh Vdd - 1.025 \Y
Vol Vdd - 1.62 V
Rise/Fall Time: 0.4 0.8 nS
9.08
Output Level: LVPECL |—’|

Packaging:

Tape and Reel 1000 pcs per Reel

Tristate internal pullup resistor output active when high

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

Solder Pad Layout
LVPECL Levels Test Circuit

ouT

ouT

TEL:

Vdd

5002 T 20V

5002

(973)785-1333

E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

LVPECL Surface Mount XO ies[ CFED |
! . Applications SerleS CFED
* Serial Communications
* LVPECL Output :Royters @
* Industry Standard Outline e ces CoHS
* Test Equipment %aor;r;.su/xgg

Part Numbering Example: CFED Z - A5 BP - 222.5792 TS

CFED V4 A5 BP 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP.
CFED  Blank = Bulk Blank = 0°C ~ +70°C  Blank =+100 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm

A7 =-40°C ~ +85°C

CFED

Dimensions are in mm

Specifications: Min Typ Max Unit e
Frequency Range: 38 640 MHz Y N~ N~ 7
Stability: -50 +50 ppm
g
Supply Voltage: 3.135 3.3 3.465 \Y
Operating Temperature: -40 +85 °C L~
PIN Function
Storage Temperature: -65 +125 °C 1 DISABLE
7 2 NO CONNECT
Duty Cycle: 45 55 % e 3 Ground
4 LVPECL +
. 5 LVPECL -
Start-Up Time: 3 10 mS . . . 6 Vdd
Aging: (ppm/1st Year) U Ij IZI |
5 ppm
Ta=25C, Vdd=3.3V R
b

Supply Current: 100 mA _[_
Short Circuit Current: + 50 mA ——[I ue.m [-u‘]—
RMS Period Jitter: 5 pS 1
RMS Integrated Jitter: =
12kHz to 20MHz 0.7 pS {E I:I I:I
Phase Noise @ 10kHz: -120 dBc/Hz <
Output Voltage:

Voh vdd - 1.025 v I:I I:I I:I A

Vol Vdd - 1.62 \Y
Rise/Fall Time: 0.4 0.8 nS |z |
Output Level: LVPECL - -

- LVPECL Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel vdd
ouT
. . . 50Q S
Tristate internal pull down output active T2
when low

50Q

ouT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

LVPECL Surface Mount XO Applications Series | CFE4
. LVPECL Output Ei::zr(;ommumcahons @
* Industry Standard Outline @,"Z{Efé‘,ﬁi,facest RoHS
* Test Equipmen syl

Part Numbering Example: CFE4 Z - A5 BP - 222.5792

CFE4 V4 A5 BP 222.5792
Eﬂa PACKAGING OPTIONS | OPERATING TEMP. m
CFE4 Blank = Bulk Blank = 0°C ~ +70°C  Blank = +100 ppm
Z = Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm

A7 =-40°C ~ +85°C

CFE4

Specifications: Min Typ Max Unit
L4.00
Frequency Range: 38 640 MHz e S
Stability: -50 + 50 ppm
g
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature: -40 +85 °C ~ ~
Storage Temperature: -55 +125 °C PIN Functi
unction
Bl 1 LVPECL-
Duty Cycle: 45 55 % I |- “ 2 Ground
3 LVPECL+
Start-Up Time: 3 10 mS 4 VDD
1 [
S ]
Aging: m/1st Year
ging: (pp ) 5 opm U |_|
Ta=25C, Vdd=3.3V
3
Supply Current: 100 mA
Short Circuit Current: + 50 mA E:I_ |:| N
254
RMS Period Jitter: 5 pS
_, 18
RMS Integrated Jitter:
12kHz to 20MHz 0.7 pS SI E' D
Phase Noise @ 10kHz: -120 dBc/Hz B
Output Voltage: B
Voh Vdd - 1.025 \%
Vol Vdd - 1.62 Vv |:| I:I -
Rise/Fall Time: 0.4 0.8 nS s08
Output Level: LVPECL

Packaging: Tape and Reel 1000 pcs per Reel LVPECL Levels Test Circuit

vdd

ouT
R
500 L
I

20V

out

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS
Programmable LVPECL Oscillator Series

Applications
* LVPECL Output * Serial Communications
* Factory Programmable * Routers @
* Differential LVPECL Output * Switches RoHS
* Industry Standard Packaging * WAN Interfaces g&gr;;‘/‘;‘g

* Test Equipment

Part Numbering Example: CPPHE7-A7BR-Freq.

Specifications: Min Typ Max Unit
Frequency Range: 200 700 MHz
Stability: -25 +25 ppm
Supply Voltage: 3.125 3.3 3.465 \
Operating Temperature: -40 + 85 °C
Storage Temperature: -55 +125 °C
Duty Cycle: 45 55 %
Start-Up Time: 3 10 mS
Aging: (ppm/1st Year)
5 ppm

Ta=25C, Vdd=3.3V
Static Discharge Voltage: 2000 \
Supply Current: 130 mA
Short Circuit Current: + 50 mA
Jitter (RMS) Period: 10 pS
Output Voltage

Voh Vdd - 1.025 \Y

Vol Vdd - 1.62 \Y
Rise/Fall Time: 0.6 1.5 nS
Output Level: LVPECL
Packaging: Tape and Reel 1000 pcs per Reel

Tristate internal pull up, output active when high

LVPECL Levels Test Circuit Dimensions are in mm
L
[T

ouT

e 2

® w83
(EE_ T F*= oy Function
il

: 1 OE (CMOS)
. N 2 Do Not Connect
!4_ B 3 Ground
T 4 LVPECL +
out o e 5 LVPECL -
L] L} - 6 Vdd
|
n|— 2
F
"
AN

Solder Pad Layout

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Field Programmable PECL Oscillator Applications .
9.6 x 11.49$MD PP Series | CPPE9

®
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CPPE9 LZ A5 B6 100.0

CPPE9 L Z A5 B6 100.000
[SERIES | VOLTAGE | ADDED FEATURES|
Blank =5V Blank = Bulk Blank =0 -+70 °C B6 = £100 ppm 1.000 — 133.0 MHz
L=33V T = Tube A5=-20-+70°C BP = +50 ppm
z = Tape/Reel A7 =-40-+85°C

Specifications: Min Typ Max Unit
Frequency Range: 1.0 133.0 MHz
Available Stability Options: -100 100 ppm
-50 50 ppm
Prog. Supply Voltage: 4.75 5.0 5.25 \%
3.135 3.3 3.465 V
Operating Temperature
Range Options: 0 70 °C
-20 70 °C
-40 85 °C
Storage Temperature: -55 125 °C
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Clock Rise Time

@ 20/80 % PECL 0.6 1.5 ns
Clock Fall Time

@ 80/20 % PECL 0.5 1.5 ns
Output Level: PECL

Tristate internal pull up, output active when high

Notes: Recommended 0.01 puF bypass capacitor from Vdd to Gnd. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

30 [m:._—.:mj.:;zﬁ PIN FUNCTION
PIN1 OE

PIN 2 CONNECT TO PIN 3
PIN 3 CONNECT TO PIN 2

W PIN 4 GND
PIN 5 PECL-
PIN6 PECL+

PIN 7 VDD

PIN 8 VDD
4 4.8 ) .
ZAlZh7 1.5 Note 1: Connect pin 2 to pin 3

Note 2: Connect pin 7 to pin 8
s

2.54
| -
163 7]
NFleZ
163

Pin 1 — l1oe

Note 1

T

.25

Recommended solder pad layout

LEVELS TEST CIRCUIT
PECL Levels Test Circuit

*Vdd
Out 1*
50 Ohms T.20V
S0 Ohms
Out
OUTPUT SKEW
FELL UUtput dKkew
Tt
S0%
Out

tSKEW

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Programmable LVPECL Oscillator

Series

Applications
* LVPECL Output * Serial Communications
* Field Programmable * Routers @
* Industry Standard Packaging * Switches RoHS
* WAN Interfaces COMPLIANT
2002/95/EC

* Test Equipment

Part Numbering Example: CPPE7Z-A7BR-Freq.

CpPP E 7 Z A7 BR XX XXXX
| OUTPUT | PACKAGE STYLE | ADDED FEATURES | OPERATING TEWP. | _STABILITY | FREQUENCY.
CPP E=LVPECL 7=5X7Ceramic Blank =Bulk Blank = - 0°C +70°C B6 = £+100 ppm 1~200 MHz
T =Tube A5 =-20°C+ 70°C BP = +50 ppm
Z =Tape and Reel A7 = -40°C+85°C BR = +25 ppm
Specifications: Min Typ Max Unit
Frequency Range: 1 200 MHz
Stability: -25 +25 ppm
Supply Voltage: 3.125 3.3 3.465 \Y
Operating Temperature: -40 + 85 °C
Storage Temperature: -55 +125 °C
Duty Cycle: 45 55 %
Start-Up Time: 3 10 mS
Aging: (ppm/1st Year)
5 ppm
Ta=25C, Vdd=3.3V
Static Discharge Voltage: 2000 \
Supply Current: 80 100 mA
Short Circuit Current: + 50 mA
Jitter (RMS) Period: 6 10 pS
Output Voltage
Voh Vdd - 1.025 \%
Vol Vdd - 1.62 \Y
Rise/Fall Time: 0.6 1.5 nS
Output Level: LVPECL
Packaging: Tape and Reel 1000 pcs per Reel
LVPECL Levels Test Circuit Dimensions are in mm
e DEAOE
ouT L] L] i | .
P
T
B H1F*= oy Function
s 1 OE (CMOS)
2 Do Not Connect
3 Ground
out 4 LVPECL +
5 LVPECL -
6 Vdd
= |
e i B2
Tristate internal pull up, output active when high “i
7 72
-

Solder Pad Layout

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount TCXO Series | CT4S
* Industry standard footprint )
¢ 2.5 mm max. height R
. oHS
e Low power consumption CoMPLIANT

Part Numbering Example: CT4S L Z - A3 B3 -15.360

CT4S 15.360
m PACKAGING OPTIONS mﬂ!ﬂ- FREQUENCY |
CT4S Blank =5V Z=Tape and Reel =-10°C ~+50°C B3 = 2.5 ppm
L=3.3V A2 -10°C ~+60°C B5 = +1.5 ppm

A3 =-30°C ~+75°C

E =30V Ad = 40°C ~+75°C

Specifications: CT4S

Frequency Range: 9.600 MHz to 32.000 MHz
Available Stability Options: *2.5 ppm MARKING
+1.5 ppm T\ )
. j . . = X A
Output Series: Clipped Sine <Et %8 ~ e
Input Voltage: +5.0 VDC 5% z =& [\ !
+3.3 VDC 5% S X5
+3.0 VDC 5% N 4
Operating Temperature -30°C to +75°C 3.4
Range Options: -20°C to +70°C 14 _
Output Voltage: 1.0 Volt Peak to Peak a.sl (.. — — “1 0.6
Minimum (+5 VDC Input) 10
O.§ YOLT Peak to Peak “]‘]‘_#1 VeontrolNG
Minimum (+3 VDC Input) l % W # GND
Frequency Trim Range +3.0 ppm Minimum #1 | #2 ﬁ OUJ‘;UT
With Externally I
Adjustable Trimmer: 4 #3 14 |48
Output Load: 10K OHM Parallel with 10 pf =
Maximum Input Current: 2.0 mA (9.600 to 19.999 MHz) 7.62
3.0 mA (20.000 to 32.000 MHz) RECOMMENDED
. SOLDER PAD LAYOUT
Maximum Frequency +1 ppm/yr 7 T
Aging at +25°C: 7 7

Freq. Stability Vs. Change  +0.3 ppm
of Input Voltage of £5%:

Storage Temperature: -40°C to +85°C t
1.8

10.6

7 %
Packaging: Tape and Reel (1K per Reel) Z 7.

8.7

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Field Programmable Blank Oscillator
* Programmed with the PG-3000, PG-3100 field oscillator programming
instrument within seconds
* Can be programmed twice
e Standard Package Options

Series | CPP

Electrical Characteristics

Description TesT CoNDITIONS Min | Typ | Max |Unit
Input Characteristics (Pin 1):
ViL, Low—Level Input Voltage 4.5-5.5V Vdd 0.8 \Y
TO DISABLE OUTPUT 3.0-3.6V Vdd 0.2vdd Vv
ViH, High—Level Input Voltage 4.5-5.5V vdd 2.0 \Y
TO ENABLE OUTPUT Or OPEN 3.0-3.6V Vdd 0.7
lie, Input Low Current VIN =0V 10 A
liH, Input High Current VIN =Vdd 5 A
Output Characteristics:
VoL, Low-Level Output Voltage 4.5V-5.5V Vdd, 16 mA loL 0.4 Vv
3.0V=3.6V Vdd, 8 mA loL 0.4 Vv
VOHTTL, 4.5V-5.5V Vdd, -16 mA loL 2.4 Vv
High-level Output Voltage TTL|
VoHcMos, 4.5V-5.5V Vdd, -16 mA loL Vdd-0.4 \Y
High-level CMOS Voltage 3.0V-3.6V Vdd, -8 mA loL Vdd-0.4 \Y
Power Supply Current: 4.5-5.5 Vdd, Output FREQ < 133 MHZ 45 | mA
(unloaded) 3.0-3.6 Vdd, Output FReQ < 100 MHz 25 | mA
Standby Current: 10 50 | uA
Pull-Up (Pin 1) 4.5-5.5Vdd, Vin = 0V 1.1 3.0 8.0 | MQ
4.5-5.5Vdd, Vin=0.7V 50 100 200 | KQ
Tri-State Leakage Current 5.0 Vdd 20 pHA
Output Enable Mode: Output is Tri-Stated
Power Down Mode: Output is Tri-Stated.
Cardinal Components, Inc.
TEL: (973)785-1333

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

E-MAIL: sales@cardinalxtal.com

WEB:

http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator Series | CPP

* Programmed with the PG-3000, PG-3100 field oscillator programming
instrument within seconds

* Can be programmed twice

e Standard Package Options

Output Clock Switching Characteristics

Description Test CoNDITIONS Min | Typ | Max| Unit
Duty Cycle:
TTL@ 1.4V < 50 MHz, CL = 50 pF 45 55 %
4.5-5.5Vdd 50-66 MHz, CL = 15 pF 45 55 %
66—-125 MHz, CL = 25 pF 40 60 %
125-133 MHz, CL = 15 pF 40 60 %
Duty Cycle: < 66 MHz, CL < 25 pF 45 55 %
CMOS @ Vdd/2 66-125 MHz, CL < 25 pF 40 60 %
4.5-5.5Vdd 125-133 MHz, CL < 15 pF 40 60 %
3.0-3.6 Vdd < 40 MHz, CL < 30 pF 45 55 %
40-100 MHz, CL < 15 pF 40 60 %
Output Clock Rise/Fall
0.8V-2.0V, 4.5-5.5 Vdd, CL =50 1.8 ns
0.8V-2.0V, 4.5-5.5Vdd, CL =25 1.2 ns
0.8V-2.0V, 4.5-5.5Vdd, CL=15 0.9 ns
0.2-0.8Vdd, 4.5-5.5 Vdd, CL = 50 3.4 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 30 4.0 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 15 2.4 ns
Start Up Time From power on 2 ms
Power Down Delay Time
Synchronous PWR_DWN pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous 10 15 ns
Output Disable Time
Synchronous OE pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous T = Frequency oscillator period 10 15 ns
Output Enable Time 100 ns
< 33.000 MHz 40 50 ps
RMS Period Jitter: > 33.000, MHz 30 40 ps
Peak to Peak * < 33.000 MHz 100 250 ps
> 33.000 MHz 75 175 ps

* Jitter tested at > 1,000,000 samples, exceeding JEDEC std JESD65.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




Field Programmable Blank Oscillator

CARDINAL COMPONENTS

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 1 Full Size 14 Pin Dip

STYLE 1 FULL SIZE 14 PIN DIP
208 MAX

13.2 MAX

j I ew

= 7]
99 MAx [6.35:03
15.24:0.2 PIN FUNCTION

1 8('\)‘3TROL
7

m@ @17 8 o\}JdLPUT
14

7 2 762102
& %e
#14 #8

\—GLASS STAND OFF

Style 7 5x7 Ceramic SMD

/.0x0.2
#4 #3

S5.0+£0.2

3.0 14

.08 PIN FUNCTION

]: % ; 8(’\)BTROL
4

3 OUTPUT
4Vdd

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

Style 4 Half Size 8 Pin Dip

STYLE 4 HALFSIZE 8 PIN DIP

13.2 MAX
SQUARE

5.6 MAX

0.9 MAX 6.350.3

7.6210.2
PIN FUNCTION
1 CONTROL
4 GND
5 QUTPUT
7.6210.2 dd
GLASS STAND OFF
Style 8 Plastic SMD
14 _MAX
#4 #3
n o
D ShNaXXXXX | lgeslog Max
c] # #2
152 apiS[d
47 MAX I/E — b..\_lmos %
B8 S

Seating Plane

|:| |:| i PIN FUNCTION

1 CONTROL

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 8B Plastic SMD Style 5 3.2x5 Ceramic SMD

CPPUSB Programmable -
Oscillator
CXX.XXXXXX
. YYMMCD 3.210.2
#:' = Dot on Pin 1 L—‘
50502
D e XX 8.8 Max [9:8 MAX
L 1
=] # o [TT11 11 ]1.2 010
C
152 [S]0.15TC) 557 )

2
0 o
Pin 1 OE
% Pin 2 Gnd
Pin 3 Output

Pin 4 Vdd

4.8 MAX *%L:HD\J _4.06 'Q‘ ’J—%
s v

Seating Plane 762 +/- .

17

0 0 Zm e
PIgEFUNCTION 2.2
: 1
o8 2 GND
3 OUTPUT
|:| |:| 5 4 Vdd
25
Recommended solder pad layout
127 381 127

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




Field Programmable Blank Oscillator

* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument

within seconds
* Can be programmed twice
* Provides a sealed finished custom oscillator
e Standard Package Options

CARDINAL COMPONENTS

Series | CPPFX

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CPPFXC1LZ-A5BR-

XX.XXXX TS

R

CPPFX C 1 L Z A7 B
SERIES] QUTPUT | PACKAGE STYLE | VOLTAGE | ADDED FEATURES | OPERATING TEMP. | _ STABILITY | FREQUENCY

XXXXXX TS

CPPFX C=CMOS 1 = Full Size Blank = 5V Blank = Bulk Blank= 0°C +70°C BD = +20 ppm 1.000~133.000 TS = Tri-State
T= TTIL 4=Half Size L =33V T =Tube A7 = -40°C +85°C BR = +25ppm MHz PD=PowerDwn
5=32X5Ceramc R =27V Z  =Tapeand Reel
7 = 5X7 Ceramic
8 = PLASTIC SMD
8B = PLASTIC SMD
Specifications:
Description Min | Typ | Max | Unit
Frequency Range: 1.000 133.000 | MHz
Programmable to Any Discrete
Frequency
Available Stability Options: -20 20 ppm
-25 25 ppm
Programmable Supply Voltage:
(1-133 MHz) 45 5.0 5.5 v
(1-133 MHz) 3.0 3.3 3.6 V
Operating Temperature 0 +70 °C
Range Options: -40 +85 °C
Storage Temperature: -55 +125 °C
Aging (PPM/Year) =5
Ta=25C, Vdd=5/3.3V
Programmable Output Level: TTL/CMOS
Packaging: Tape and Reel (1K per Reel)
Tube
Operating Conditions:
Description Min | Max | Unit
Vdd Supply Voltage 3.0 5.5 Vv
CrrL Max Capacitive Load on outputs for TTL levels
4.5V-5.5V Vdd < 40 MHz 50 pF
4.5V-5.5V Vdd > 40-133 MHz 25 pF
Ccmos  Max Capacitive Load on outputs for CMOS levels
4.5V-5.5V Vdd, < 66 MHz 50 pF
4.5V-5.5V Vdd, >66—-133 MHz 25 pF
3.0V-3.6V Vdd, < 40 MHz 30 pF
3.0V-3.6V Vdd, >40-100 MHz 15 pF
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Field Programmable Blank Oscillator Series | CPPFX
* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument
within seconds
* Can be programmed twice
* Provides a sealed finished custom oscillator
Electrical Characteristics
Description TesT CONDITIONS Min | Typ | Max |Unit
Input Characteristics (Pin 1):
ViL, Low—Level Input Voltage 4.5-5.5V Vdd 0.8 \
TO TRI-STATE OR POWER DOWN 3.0-3.6V vdd 0.2vdd V
ViH, High—Level Input Voltage 4.5-5.5V Vdd 2.0 Vv
TO ENABLE ouTPUT OR OPEN 73.0-3.6V Vdd 0.7Vdd\
liL, Input Low Current VIN = 0V 10 A
IiH, Input High Current VIN =Vdd 5 LA
Output Characteristics:
VoL, Low-Level Output Voltage 4.5V-5.5V Vdd, 16 mA loL 0.4 \
3.0V-3.6V Vdd, 8 mA loL 04 | V
VOHTTL, 4.5V-5.5V Vdd, -16 mA loL 2.4 \Y
High-level Output Voltage TTL
VoHcmos, 4.5V-5.5V Vdd, -16 mA loL Vdd-0.4 \Y
High-level CMOS Voltage 3.0V-3.6V Vdd, -8 mA loL Vdd-0.4 \Y
Power Supply Current: 4.5-5.5 Vdd, Output FREQ < 133 MHZz 45 | mA
(unloaded) 3.0-3.6 Vdd, Output FREQ < 100 MHZ 25 | mA
Standby Current: 10 50 | uA
Tri State pull up 4.5-5.5Vdd, Vin=0V 1.1 3.0 8.0 MQ
(PinT) 4.5-5.5Vdd, Vin= 0.7V 50 100 200 | KQ
Tri-State Leakage Current 5.0 Vdd 20 A
Output Enable Mode: Output is Tri-Stated
Power Down Mode: Output is Tri-Stated.

"Tristate internal pull up. Output active when high"

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator Series | CPPFX

* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument
within seconds

* Can be programmed twice

* Provides a sealed finished custom oscillator

Output Clock Switching Characteristics

Description TesT CONDITIONS Min| Typ | Max| Unit
Duty Cycle:
TTL@ 1.4V < 50 MHz, CL = 50 pF 45 55 %
4.5-5.5Vdd 50-66 MHz, CL = 15 pF 45 55 %
66—125 MHz, CL = 25 pF 40 60 %
125-133 MHz, CL = 15 pF 40 60 %
Duty Cycle: < 66 MHz, CL < 25 pF 45 55 %
CMOS @ Vdd/2 66-125 MHz, CL < 25 pF 40 60 %
4.5-5.5Vdd 125-133 MHz, CL < 15 pF 40 60 %
3.0-3.6 Vdd <40 MHz, CL < 30 pF 45 55 %
40-100 MHz, CL < 15 pF 40 60 %
Output Clock Rise/Fall
0.8V-2.0V, 4.5-5.5 Vdd, CL = 50 1.8 ns
0.8V-2.0V, 4.5-5.5 Vdd, CL =25 1.2 ns
0.8V-2.0V, 4.5-5.5Vdd, CL=15 0.9 ns
0.2-0.8Vdd, 4.5-5.5 Vdd, CL = 50 3.4 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 30 4.0 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL =15 2.4 ns
Start Up Time From power on 10 ms
Power Down Delay Time
Synchronous PWR_DWN pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous 10 15 ns
Output Disable Time
Synchronous OE pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous T = Frequency oscillator period 10 15 ns
Output Enable Time 100 n
< 33.000 MHz 11 13 ps
RMS Period Jitter: > 33.000, MHz 8 11 ps
Peak to Peak < 33.000 MHz 80 110 ps
> 33.000 MHz 65 80 ps

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




Field Programmable Blank Oscillator

CARDINAL COMPONENTS

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 1 Full Size 14 Pin Dip

STYLE 1 FULL SIZE 14 PIN DIP
208 MAX

13.2 MAX

j I ew

= 7]
99 MAx [6.35:03
15.24:0.2 PIN FUNCTION

1 8('\)‘3TROL
7

m@ @17 8 o\}JdLPUT
14

7 2 762102
& %e
#14 #8

\—GLASS STAND OFF

Style 7 5x7 Ceramic SMD

/.0x0.2
#4 #3

S5.0+£0.2

3.0 14

.08 PIN FUNCTION

]: % ; 8(’\)BTROL
4

3 OUTPUT
4Vdd

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

Style 4 Half Size 8 Pin Dip

STYLE 4 HALFSIZE 8 PIN DIP

13.2 MAX
SQUARE

5.6 MAX

0.9 MAX 6.350.3

7.6210.2
PIN FUNCTION
1 CONTROL
4 GND
5 QUTPUT
7.6210.2 dd
GLASS STAND OFF
Style 8 Plastic SMD
14 _MAX
#4 #3
n o
D ShNaXXXXX | lgeslog Max
c] # #2
152 apiS[d
47 MAX I/E — b..\_lmos %
B8 S

Seating Plane

|:| |:| i PIN FUNCTION

1 CONTROL

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 8B Plastic SMD Style 5 3.2x5 Ceramic SMD

CPPLBB Programmoble
Oscillator S
14.5 MAX XXX s pt00
A s Dot on Pin 1 y)
0 n
5.010.2
D e X 8.8 Max (98 MAX
L ]
H m (LT 1] e 0w
€] #1 #2
2.54
152 (=050

48w | o= = D\J 406 'Ql 70 o

0%1 Pin 1 OE
Seating Plane 762 +/- . % Pin 2 Gnd
Pin 3 Output

Pin 4 Vdd

17

0 0k
PIN FUNCTION 22
5.8 10E
2 GND
3 OUTPUT
4 Vdd
3 25
Recommended solder pad layout
127 381 127

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Dual Field Programmable Blank Oscillator Series | CPPD
* Programmed on the fly with the PG-3000 field oscillator programming instrument within seconds
* Full Programming available for each frequency o
* Provides a sealed finished custom oscillator
* Standard Package Options !3,2,!:!,,5,
* The dual FIPO contains a frequency select function. For example, consumer products often require 202/ /EC

different electrical standards around the world. Ex: Converting PAL to NTSC by changing FS line
or modem real-time switching between transmit and receive frequencies

Part Numbering Example' CPPD CiLZ- A5 B6 - XX.XXXX /YY YYYY
CPPD C B6 XX XXXX YY.YYYY

mﬂmmﬂmm OPERATING TEWP. | _ STABILITY |

CPPD C=CMOS 1= Full Size Blank = 5V Blank = Bulk Blank= 0°C +70°C B6 = +100 ppm 1.000~133.000 1.000~133.000
T= TTL 4 =Half Size L =33v T =Tube A5 = -20°C +70°C BP = 50 ppm MHz MHz
5-30X5Ceramic R =27y Z  =TapeandReel A7 = -40°C +85°C BR = +25ppm PIN 1 PIN 1
) Logic “0” Logic “1”
7 = 5X7 Ceramic
8 = PLASTIC SMD
8B = PLASTIC SMD
Specifications:
Description Min Typ | Max | Unit
Frequency Range: 1.000 133.000 | MHz
Programmable to Any Discrete
Frequency
Available Stability Options: -100 100 ppm
-50 50 ppm
-25 25 ppm
Programmable Input Voltage:
(1-133 MHz) 4.5 5.0 5.5 \
(1-100 MHz) 3.0 3.3 3.6 \
(1-66 MHz) 2.5 2.7 3.0 \Y
Operating Temperature 0 +70 °C
Range Options: -20 +70 °C
-40 +85 °C
Storage Temperature: -55 +125 °C
Aging (PPM/1st Year) +5
Ta=25C, Vdd=5/3.3V
PPM/Year (after 1st year) +1
Programmable Output Level: TTL/CMOS
Packaging: Tape and Reel (1K per Reel)
Tube
Bulk
Operating Conditions:
Description Min | Max | Unit
vVdd Supply Voltage 3.0 5.5 \Y
CtTL Max Capacitive Load on outputs for TTL levels
4.5V-5.5V Vdd < 40 MHz 50 pF
4.5V-5.5V Vdd > 40-133 MHz 25 pF
Ccmos Max Capacitive Load on outputs for CMOS levels
4.5V-5.5V Vdd, < 66 MHz 50 pF
4.5V-5.5V Vdd, 66—-133 MHz 25 pF
3.0V-3.6V Vdd, < 40 MHz 30 pF
3.0V-3.6V Vdd, 40-100 MHz 15 pF
2.5V-3.0V Vdd, < 66 MHz 25 pF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
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CARDINAL COMPONENTS

Dual Field Programmable Blank Oscillator Series | CPPD

* Programmed on the fly with the PG-3000 field oscillator programming instrument within seconds
* Full Programming available for each frequency
* Provides a sealed finished custom oscillator

Electrical Characteristics

Description TesT ConbiTionsMin Typ | Max | Unit
Input Characteristics (Pin 1):
ConTroL PiN 4.5-5.5V Vdd 0.8 \Y,
Vi, Low—Level Input Voltage 3.0-3.6V Vdd 0.2Vdd V
To switcH 10 FO outPuT 2.5-3.0V vdd 0.2vdd V
ViH, High—Level Input Voltage 4.5-5.5V Vdd 2.0 Vv
To switcH T0 F1 outPuT 3.0-3.6V Vdd 0.7vdd V
2.5-3.0V Vdd 0.7Vdd \Y
lie, Input Low Current ViN =0V 10 A
liH, Input High Current ViNn =Vdd 5 A
Output Characteristics:
VoL, Low-Level Output Voltage 4.5V-5.5V Vdd, 16 mA loL 040 | V
3.0V=3.6V Vdd, 8 mA loL 0.4 Vv
VOHTTL, 4.5V-5.5V Vdd, -16 mA loL 2.4 Vv
High-level Output Voltage TTL
VoHcMos, 4.5V-5.5V Vdd, -16 mA loL Vdd-0.4 Vv
High-level CMOS Voltage 3.0V-3.6V Vdd, -8 mA loL Vdd-0.4 \
2.5-3.0V Vbp, 6mA Vdd-0.4 Vv
Power Supply Current: 4.5-5.5 Vdd, Output FREQ < 133 MHZ 45 | mA
(unloaded) 3.0-3.6 Vdd, Output FrREQ < 100 MHZ 25 | mA
2.5-3.0 Vdd, Output Freq < 66 MHz 20 | mA
Input Pull-Up Resistor (Pin 1 4.5-5.5Vdd, Vin = 0V 11 3.0 8.0 | MQ
4.5-5.5Vdd, Vin=0.7V 50 100 200 | KQ
Frequency Select Switching 500 | us
Time

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

CPPD

Dual Field Programmable Blank Oscillator Series

* Programmed on the fly with the PG-3000 field oscillator programming instrument within seconds
* Full Programming available for each frequency
* Provides a sealed finished custom oscillator

Output Clock Switching Characteristics

Description Test CoNDITIONS Min | Typ | Max| Unit
Duty Cycle:
TTL@ 1.4V < 50 MHz, CL = 50 pF 45 55 %
4.5-5.5Vdd 50-66 MHz, CL = 15 pF 45 55 %
66—125 MHz, CL = 25 pF 40 60 %
125-133 MHz, CL = 15 pF 40 60 %
Duty Cycle: < 66 MHz, CL < 25 pF 45 55 %
CMOS @ Vdd/2 66—125 MHz, CL < 25 pF 40 60 %
4.5-5.5Vdd 125-133 MHz, CL < 15 pF 40 60 %
3.0-3.6 Vdd <40 MHz, CL < 30 pF 45 55 %
40-100 MHz, CL < 15 pF 40 60 %
Output Clock Rise/Fall
0.8V-2.0V, 4.5-5.5 Vdd, CL = 50 1.8 ns
0.8V-2.0V, 4.5-5.5Vdd, CL =25 1.2 ns
0.8V-2.0V, 4.5-5.5Vdd, CL=15 0.9 ns
0.2-0.8Vdd, 4.5-5.5 Vdd, CL = 50 3.4 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 30 4.0 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL =15 2.4 ns
Start Up Time From power on 10 ms
RMS Period Jitter: 1—133 MHz 8 1 ps
Peak to Peak * < 33.000 MHz 65 99 ps
> 33.000 MHz 65 80 ps

* Jitter tested at > 1,000,000 samples, exceeding JEDEC std JESD65.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




Field Programmable Blank Oscillator

CARDINAL COMPONENTS

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 1 Full Size 14 Pin Dip

STYLE 1 FULL SIZE 14 PIN DIP
208 MAX

13.2 MAX

j I ew

= 7]
99 MAx [6.35:03
15.24:0.2 PIN FUNCTION
1 l’;lg/CONTROL
7
m@ @17 8 o\}JdLPUT
14
7 2 762102
& %e
#14 #8

GLASS STAND OFF

Style 7 5x7 Ceramic SMD

/.0x0.2
#4 43
5.0£0.2
[ w2
1
1 K 70,
||Z_2l 02
M #2
2 P o
3.0 14
#4 43
.08 PIN FUNCTION
1FS
2GND
3 OUTPUT
4vdd

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

Style 4 Half Size 8 Pin Dip

STYLE 4 HALFSIZE 8 PIN DIP

13.2 MAX
SQUARE

5.6 MAX

0.9 MAX 6.350.3

762402
PIN FUNCTION
1FS
4GND
5 OUTPUT
7.62£02 8 Vdd
GLASS STAND OFF
Style 8 Plastic SMD
14 MAX
#4 43
n o
D ShNaXXXXX | lgeslog Max
€] # #2
152 apiS[d
et == =
B8 S
Seati Plane
0 [k
PIN FUNCTION
1FS
2 GND
o8 30UTPUT
4vdd

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 8B Plastic SMD Style 5 3.2x5 Ceramic SMD

CPPLBB Programmable
Oscillator o
145 MAX XX 50502

4 #3 Dot on PIn 1 y)
n n
5002
D Trmen X 8.8 Max [9:8 MAX
[T L TITT] e 2o
1=} ——S A
T * 254
152 (E015[0 .
\
r:LnJ:\ % Lo
4.8 MAX 4.06 'Ql % ‘
e Pin 1 OE
Seating Plane 762 +/- . \%% g:: g g:gp“
Pin 4 Vdd
17

0 0k
2.2
PIN FUNCTION
5.8 10E
2 GND
3 OUTPUT
|:| |:| 3 4 Vdd 55
Recommended solder pad layout

127 381 127

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
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Field Programmable Blank Oscillator

* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument

within seconds

Can be programmed twice

Provides a sealed finished custom oscillator
Standard Package Options

Ultra low jitter @ 1 million samples

Power down and Tri-State options

CARDINAL COMPONENTS

CPPL

(&)
RoHS

COMPLIANT
2002/95/EC

Series

Part Numbering Example: CPPLC1LZ-A5B6 - XX.XXXX TS

CPPL

mﬂmmﬂmm‘m OPERATING TEWIP. mﬂﬂmmmmmm:

XXXXXX TS

CPPL C=CMOS 1 =Full Size Blank =5V Blank = Bulk Blank= 0°C +70°C B6 = +100 ppm 1.000~133.000 TS = Tri-State
T= TTL 4 =Half Size L =33V T =Tube A5 = -20°C +70°C BP = +50 ppm MHz PD=PowerDwn
5 = 3.9X5 Ceramic Z =TapeandReel A7 = -40°C +85°C BR = +25ppm
7 = 5X7 Ceramic
8 = PLASTIC SMD
8B = PLASTIC SMD
Specifications:
Description Min Typ | Max | Unit
Frequency Range: 1.000 133.000 | MHz
Programmable to Any Discrete
Frequency
Available Stability Options: -100 100 ppm
-50 50 ppm
-25 25 ppm
Programmable Input Voltage:
(1-133 MHz) 4.5 5.0 5.5 \'%
(1-100 MHz) 3.0 3.3 3.6 \'%
Operating Temperature 0 +70 °C
Range Options: -20 +70 °C
-40 +85 °C
Storage Temperature: -55 +125 °C
Aging (PPM/Year) +5
Ta=25C, Vdd=5/3.3V
Programmable Output Level: TTL/CMOS
Packaging: Tape and Reel (1K per Reel)
Tube
Bulk Shipping
Operating Load Conditions:
Description Min | Max | Unit
Vdd Supply Voltage 3.0 5.5 \Y
CtL Max Capacitive Load on outputs for TTL levels
4.5V-5.5V Vdd < 40 MHz 50 pF
4.5V-5.5V Vdd > 40-133 MHz 25 pF
Ccmos  Max Capacitive Load on outputs for CMOS levels
4.5V-5.5V Vdd, < 66 MHz 50 pF
4.5V-5.5V Vdd, >66—133 MHz 25 pF
3.0V-3.6V Vdd, < 40 MHz 30 pF
3.0V-3.6V Vvdd, >40-100 MHz 15 pF
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Field Programmable Blank Oscillator

* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument

within seconds
* Can be programmed twice
* Provides a sealed finished custom oscillator
* Ultra low jitter @ 1 million samples

Series | CPPL

Electrical Characteristics

Description TesT CONDITIONS Min | Typ | Max |Unit
Input Characteristics (Pin 1):
ViL, Low—Level Input Voltage 4.5-5.5V Vdd 0.8 \
TO TRI-STATE OR POWER DOWN 3.0-3.6V Vdd 0.2vdd V
ViH, High—Level Input Voltage 4.5-5.5V Vad 2.0 \Y
TO ENABLE OUTPUT OR Open 3.0-3.6V Vdd 0.7VddV
lie, Input Low Current VIN =0V 10 A
IiH, Input High Current VIN =Vdd 5 A
Output Characteristics:
VoL, Low-Level Output Voltage 4.5V-5.5V Vdd, 16 mA loL 0.4 Vv
3.0V-3.6V Vdd, 8 mA loL 04 | V
VOHTTL, 4.5V-5.5V Vdd, -16 mA loL 2.4 Vv
High-level Output Voltage TTL|
VoHcMmos, 4.5V-5.5V Vdd, -16 mA loL Vdd-0.4 Vv
High-level CMOS Voltage 3.0V-3.6V Vdd, -8 mA loL Vdd-0.4 Vv
Power Supply Current: 4.5-5.5 Vdd, Output FrReQ < 133 MHZ 45 | mA
(unloaded) 3.0-3.6 Vdd, Output FrReQ < 100 MHZ 25 | mA
Standby Current: 10 50 | uA
Tristate pull up 4.5-5.5Vdd, Vin = 0V 1.1 3.0 8.0 | MQ
4.5-5.5Vdd, ViNn=0.7V 50 100 200 KQ
Tri-State Leakage Current 5.0 Vdd 20 A
Output Enable Mode: Output is Tri-Stated
Power Down Mode: Output is Tri-Stated.

"Tristate internal pull up. Output active when high"

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Field Programmable Blank Oscillator Series | CPPL

* Programmed with the PG-2000P, PG-3000 field oscillator programming instrument
within seconds

* Can be programmed twice

* Provides a sealed finished custom oscillator

* Ultra low jitter @ 1 million samples

Output Clock Switching Characteristics

Description TesT CONDITIONS Min| Typ | Max| Unit
Duty Cycle:
TTL@ 1.4V < 50 MHz, CL = 50 pF 45 55 %
4.5-5.5Vdd 50-66 MHz, CL = 15 pF 45 55 %
66-125 MHz, CL = 25 pF 40 60 %
125-133 MHz, CL = 15 pF 40 60 %o
Duty Cycle: < 66 MHz, CL < 25 pF 45 55 %
CMOS @ Vvdd/2 66-125 MHz, CL < 25 pF 40 60 %
4.5-5.5Vdd 125-133 MHz, CL < 15 pF 40 60 %
3.0-3.6 Vdd <40 MHz, CL < 30 pF 45 55 %o
40-100 MHz, CL < 15 pF 40 60 %
Output Clock Rise/Fall
0.8V-2.0V, 4.5-5.5 Vdd, CL =50 1.8 ns
0.8V-2.0V, 4.5-5.5Vdd, CL=25 1.2 ns
0.8V-2.0V, 4.5-5.5Vdd, CL=15 0.9 ns
0.2-0.8Vdd, 4.5-5.5 Vdd, CL = 50 3.4 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 30 4.0 ns
0.2-0.8Vdd, 3.0-3.6 Vdd, CL = 15 2.4 ns
Start Up Time From power on 2 ms
Power Down Delay Time
Synchronous PWR_DWN pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous 10 15 ns
Output Disable Time
Synchronous OE pin LOW to output Hi-Z T/2 T+10| ns
Asynchronous T = Frequency oscillator period 10 15 ns
Output Enable Time 100 ns
RMS Period Jitter: 1-133 MHz 8 11 ps
Peak to Peak * < 33.000 MHz 65 99 ps
> 33.000 MHz 65 80 ps

* Jitter tested at > 1,000,000 samples, exceeding JEDEC std JESD65.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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Field Programmable Blank Oscillator

CARDINAL COMPONENTS

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 1 Full Size 14 Pin Dip

STYLE 1 FULL SIZE 14 PIN DIP
208 MAX

13.2 MAX

j I ew

= 7]
99 MAx [6.35:03
15.24:0.2 PIN FUNCTION

1 8('\)‘3TROL
7

m@ @17 8 o\}JdLPUT
14

7 2 762102
& %e
#14 #8

\—GLASS STAND OFF

Style 7 5x7 Ceramic SMD

/.0x0.2
#4 #3

S5.0+£0.2

3.0 14

.08 PIN FUNCTION

]: % ; 8(’\)BTROL
4

3 OUTPUT
4Vdd

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

Style 4 Half Size 8 Pin Dip

STYLE 4 HALFSIZE 8 PIN DIP

13.2 MAX
SQUARE

5.6 MAX

0.9 MAX 6.350.3

7.6210.2
PIN FUNCTION
1 CONTROL
4 GND
5 QUTPUT
7.6210.2 dd
GLASS STAND OFF
Style 8 Plastic SMD
14 _MAX
#4 #3
n o
D ShNaXXXXX | lgeslog Max
c] # #2
152 apiS[d
47 MAX I/E — b..\_lmos %
B8 S

Seating Plane

|:| |:| i PIN FUNCTION

1 CONTROL

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS
Field Programmable Blank Oscillator

Note: Bypass Vdd_to GND with a 0.01 uF capacitor

Style 8B Plastic SMD Style 5 3.2x5 Ceramic SMD

CPPUBB Programmable —
Oscillator
CXXXXXXXX
14,5 MAX YYMMCD 3.210.2
2 i Dot on PIn 1 y)
n n
5.0%20.2
D Trmen X 8.8 Max (98 MAX
L ]
S T T be o
C #1 #2
152 [2T0I5TC =5

48w | o= = D\J 406 'Ql 7 o

581 Pin 1 OE
Seating Plane 762 +/- . % Pin 2 Gnd
Pin 3 Output

Pin 4 Vdd

17

1.5
0 [k )
PIN FUNCTION 2.2
5.8 10E
2 GND
3 OUTPUT
3 4Vdd
25
Recommended solder pad layout
127 381 127

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS
Series | CH11

e 3.3VDC input available #
» Optional tristate RoHS

COMPLIANT
2002/95/EC

Crystal Clock Oscillator

* 50 pf load capable
e TTL and CMOS compatible

Part Numbering Example: CH11 004 L 45-A2-50.0TS
CH11 00

CH11 00 = +£100 ppm 1 = Full Size Blank = 5V  Blank = 40/60% Blank = 0°C ~+70°C Blank = No Connection
50 =+ 50 ppm 3 = Full Size, Gull Wing L =33V 45 = 45/55% A2 =-40°C ~ +85°C TS = Tristate, pin 1
25 =+ 25 ppm 4 = Half Size
10 =+ 10 ppm 6 = Half Size, Gull Wing

Specifications:

OUTPUT WAVE FORM

Frequency Range:

1.8432 MHz to 100.000 MHz

—T T, |——
Available Stability Options: *+100 ppm Standa@ == — — — — — A I R LS
+50 ppm Logic ‘1 \VoH (307>
+25 ppm
+10 ppm (50%)
Output Series: TTL/CMOS
Input Voltage: +5.0VDC +10%  Standard
+3.3VDC *10% Logic Q= Vo o —————— a0z
Operating Temperature -10°C to +70°C  Standard “”‘T?: o

Range Options:

-40°C to +85°C

Output Voltage:

HCMOS VoL = 10% Vop V Max.
HCMOS Vor = 90% Vop V Min.

Output Load:

10 TTL, 50 pf CMOS

Maximum Input Current:

25 mA (1.8432 to 24.999 MHz)

45 mA (25.000 to 49.999 MHz)

70 mA (50.000 to 69.999 MHz)
(

SYMMETRY = ("'/,> x 100%

TEST CIRCUIT

80 mA (70.000 to 100.000 MHz) . ¥
Maximum Rise/Fall Time: 7ns J Test int..................
: CMOS Load :
Duty Cycle: 40/60%  Standard +5.0 V or |Vee T : Llc' f
45/55% } QD “V [ﬁ “CL=15pF OR SOpFE
Max. Start-Up Time: 10 ms . i
Tristate Input: @+5 VDC Input < 7 U
+0.80 VDC Max. to Disable *Includes stray and probe capacitance (15pF TYP)
+3.60 VDC Min. to Enable
or Open to Enable
@+3.3VDC Input
+0.80 VDC Max. to Disable
+2.20 VDC Min. to Enable
or open to Enable
Storage Temperature: -55°C to +125°C
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: C-090414-11 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Dip Oscillator Package Dimensions

Style 1 Full Size 14 Pin Di . . . .
y P Style 3 Full Size 14 Pin Dip Gull Wing
208 MAX
20.8 MAX
n n
13.2 MAX
13.2 MAX
. o o
B S5.08
Max |7.62
— MAX
-_ X PIN FUNCTION
1 NC/CONTROL
2 GND
I 1 5.08 MAX a \%Imr
A\ L
09 MAX [6:35%0.3
] 762502 [\456
PIN FUNCTION
152402 L R FONTROL
8 QuTPUT OFF
#1 #7 1422 1.02
® ® , 1
@ 2 7.620.2 g ? 5.3
U SOLDER U_
PAD
® %4 LAYOUT e
#14 #8 7 7
g g
GLASS STAND OFF 7 Y
va
Style 4 Half Size 8 Pin Dip Style 6 Half Size 8 Pin Dip Gull Wing
n n
132 Max
132 MAX SQUARE
SQUARE
o 1}
56
Max 819
%_ MAX
7.6210.2 )
56 MAX
05 MAX |6.35%03 762202 (050
7.62+0.2 P{N Eg%gﬂém GLASS STAND DFF
g DS#EUT PIN FUNCTION
8 Vcc ri_ﬁ_ﬂ L NC/CONTROL
7 7 v
76202 9soLoer 2
PAD 5.6
HLAYOUT
4 7
% Y
GLASS STAND DOFF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11
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CARDINAL COMPONENTS

Crystal Clock Oscillator Series |CTH11
e Gull wings optional ()
e Optional tristate RoHS
e TTL and CMOS compatible COMPLIANT

Part Numbering Example: CTH11004 L 45-A2-50.0TSL

CTH11 00 4 L 45 A2 50.0 TS
CTH11 00 = 100 ppm 1 = Full Size Blank = 5V Blank = 40/60% Blank = 0°C ~+70°C Blank = No Connection
50 =+ 50 ppm 3 = Full Size, Gull Wing L=3.3V 45 = 45/55% A2=-40°C ~ +85°C TS = Tristate, pin 1

25 =+ 25 ppm 4 = Half Size
10 =% 10 ppm 6 = Half Size, Gull Wing

Specifications: OUTPUT WAVE FORM

Frequency Range: 1.000 MHz to 70.000 MHz -1 T =
Available Stability Options: +100 ppm  Standard LogiC—Tl—' —'v_:‘ N I e [ (907>
+50 ppm
+25 ppm
+10 ppm 307>
Output Series: TTL/CMOS
Input Voltage: +5.0 VDC £10% Logic_0'—] Voo |- aam
+3.3 VDC £10% - _;—T——? — T — — — O\
Operating Temperature -10°C to +70°C le——T0 = 1/f0 —=I|
Range Options: SYMMETRY = '/, > x 100%
Output Voltage: HCMOS VoL = 10% Vob V Max.
HCMOS VoH = 90% Vob V Min.
Output Load: 10 LS TTL, 15 pf CMOS

Maximum Input Current: 20 mA (1.000 to 24.999 MHz) TEST CIRCUIT

35 mA (25.000 to 49.999 MHz)

50 mA (50.000 to 70.000 MHz)
Maximum Rise/Fall Time: 10 ns (1.000 to 23.999 MHz)

6 ns (24.000 to 70.000 MHz)

Test Point, ...
: CMOS Load

Duty Cycle: 40/60%  Standard :‘c[ ;
45/55% Cue199r 08 05

Max. Start-Up Time: 10 ms ] A

Tristate Input: @+5 VDC Input

“Includes stray and probe copacitance (15pF TYP)

+0.80 VDC Max. to Disable

+3.60 VDC Min. to Enable
or Open to Enable

@+3.3VDC Input

+0.80 VDC Max. to Disable

+2.20 VDC Min. to Enable
or open to Enable

Storage Temperature: -55°C to +125°C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: C-090414-11

TEL: (973)785-1333
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CARDINAL COMPONENTS

Dip Oscillator Package Dimensions

Style 1 Full Size 14 Pin Dip Style 3 Full Size 14 Pin Dip Gull Wing
132 MAX - -
. _

PIN FUNCTION
1 NC/CONTROL
GND

5.08
MaX |7.62
— MAX

>

8 DOUTPUT
14 Vecc
I 1 5.08 MAX
@ a .
H GO VAX (635203 :[7-62*0-2 i
PIN FU;‘lCTIDN
152402 L NG/ CONTROL oF
8 OUuTPUT
14 Vce 14.22 1.02
# #7 ] I
® ¢ 7k
@ 2 762102 9 souper 4L
PAD "
LAYOUT
® % 7 /.
#14 48 7 7
% v
GLASS STAND OFF
Style 4 Half Size 8 Pin Dip Style 6 Half Size 8 Pin Dip Gull Wing
n n
132 MAX
13.2 MAX SQUARE
SQUARE
o 1}
56
! [ MAX (815
o MAX
7.6240.2 )
5.6 MAX
05 MAX |6:35%0.3 762202 (050

7.62%0.2 PIN FENCTION L GLASS STAND OFF
4 GND
S OUTPUT PIN FUNCTION
8 Vcc 6.6 1.02 1 NC/CONTROL
I‘—‘H‘— 7 GND
g g Lo
>
% 7
7.6210.2 SOLDER
PAD 5.6
HLAYDUT

SSSSS

INNNNNY

GLASS STAND DFF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Crystal Clock Oscillator Series | C11
e Gull wings optional )
* Wide frequency range RoHS

e Optional tristate

COMPLIANT
2002/95/EC

Part Numbering Example: C1100445-A2-50.0TS
C11 0

0 4 45 A2 50.0 TS
[series | stagiLry [l PACKAGE STYLE [ SYMMETRY | Frequencyl

C11 00 = +100 ppm 1 = Full Size Blank = 40/60% Blank = 0°C ~+70°C Blank = No Connection
50 =+ 50 ppm 3 = Full Size, Gull Wing 45 = 45/55% A2=-40°C ~ +85°C TS = Tristate, pin 1
25 =+ 25 ppm 4 = Half Size
10 =+ 10 ppm 6 = Half Size, Gull Wing

Specifications:

OUTPUT WAVE FORM

Frequency Range: 1.000 MHz to 100 MHz

-1 - [
Available Stability Options: 100 ppm = — — 4 LT LR sy
+50 ppm Logic ‘1 Von A 2.4V
+25 ppm / \
+10 ppm Lav
Output Series: TTL
Input Voltage: +5.0 VDC £10%
Operating Temperature -10°C to +70°C Logic_‘0'—f — "o —o
Range Options: -40°C to +85°C T _[__?___ - 1 T
Output Voltage: 1.000 to 24.999 MHz —~——T0 = 1/f0 —=
oA\ e SYMMETRY = (/.5 x 100%
25.000 to 100.000 MHz
VoL=0.5V Max.
Von=2.4 V Min.
Output Load: 10 TTL TEST CIRCUIT

Maximum Input Current:

15 mA (1.000 to 7.999 MHz)

30 mA (8.000 to 24.999 MHz)
70 mA (25.000 to 69.999 MHz)
80 mA (70.000 to 100.000 MHz)

Maximum Rise/Fall Time:

10 ns (1.000 to 24.999 MHz)
5 ns (25.000 to 69.999 MHz)
4 ns (70.000 to 100.000 MHz)

+5.0 V

Duty Cycle:

40/60%
45/55%

Max. Start-Up Time:

35 ms (1.000 to 3.999 MHz)

30 ms (4.000 to 7.999 MHz)

20 ms (8.000 to 19.999 MHz)
15 ms (20.000 to 100.000 MHz)

Tristate Input:

+0.40 VDC Makx. to Disable
+2.40 VDC Min. to Enable or
Open to Enable

Storage Temperature:

-55°C to +125°C

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: C-090414-11

—

. ’TTLLOGd

Test Point: R

Vec  OUT *Rl=
=L o1yF : RL—4OOmOTTLE
GND : ) 4 :

H 4

Yy

T

*Includes stray and probe capacitance (15pF TYP)

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Dip Oscillator Package Dimensions

Style 1 Full Size 14 Pin Dip Style 3 Full Size 14 Pin Dip Gull Wing
132 MAX - -
. _

PIN FUNCTION

5.08
MaX |7.62
— MAX

>

1 NC/CONTROL
GND

8 DOUTPUT
14 Vecc
I 1 5.08 MAX
@ a .
H GO VAX (635203 :[7-62*0-2 i
PIN FU;‘lCTIDN
152402 L NG/ CONTROL oF
8 OUuTPUT
14 Vce 14.22 1.02
# #7 ] I
® ¢ 7k
@ 2 762102 9 souper 4L
PAD "
LAYOUT
® % 7 /.
#14 48 7 7
% v
GLASS STAND OFF
Style 4 Half Size 8 Pin Dip Style 6 Half Size 8 Pin Dip Gull Wing
n n
132 MAX
13.2 MAX SQUARE
SQUARE
o 1}
56
! [ MAX (815
o MAX
7.6240.2 )
5.6 MAX
05 MAX |6:35%0.3 762202 (050

7.62%0.2 PIN FENCTION L GLASS STAND OFF
4 GND
S OUTPUT PIN FUNCTION
8 Vcc 6.6 1.02 1 NC/CONTROL
I‘—‘H‘— 7 GND
g g Lo
>
% 7
7.6210.2 SOLDER
PAD 5.6
p-AYOUT

SSSSS

U
/
GLASS STAND DFF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: C-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

TCXO SEcTION

NErarllgbeer Output Type TCXO [PCB Mount Pii';%gigme;ion Package Style |Voltage (V)| Stability 'I:_rg\i z\j:]_g; E:Z% F(e,\jr;i‘;
T-1 Clipped Sine CTX5 SMD 9.6x11.4x3.9 FR4 3.0-5.0 25 12 19.68
T-2 Clipped Sine CTX6 SMD 9.6x11.4x4.0 FR4 3.0-5.0 25 12 19.68
T-3 Clipped Sine CTX7 SMD 5x7x2 Ceramic 3.3,5.0 25,3.0,5.0 12 19.68
T-4 Clipped Sine CTCX SMD 11.7x18.3x4.7 FR4 5 2.5,3.0, 5.0 9.6 32
T-5 Clipped Sine CTX8 SMD 11.7x18.3x4.7 FR4 5 2.5,3.0,5.0 9.6 32
T-6 Clipped Sine CC131 SMD 11.7x18.3x4.5 FR4 5 1.5-5.0 9.6 35
T-7 Clipped Sine CT4S SMD 9.6x11.4x2.5 FR4 3.0,3.3,50 1525 1 35
T-8 Clipped Sine CTX4 SMD 9.6x11.4x4.0 FR4 3.0-5.0 25 1 200
T-9 CMOS CTAM SMD 5.2x7.2x3.1 FR4 3.3 2.5 1.5 200
T-10 CMOS CTPP SMD 9.6x11.4x3.0 FR4 33 25 38 640
T-1 CMOS, TTL cc128 SMD 9.6x11.4x4.0 FR4 5 1.5-5.0 1 35
T-12 CMOS, TTL CC132 SMD 11.7x18.3x4.5 FR4 5 1.5-5.0 1 35
T-13 LVDS CTAL SMD 5.2x7.2x3.1 FR4 33 25 1.5 200
T-14 LVDS CTL SMD 9.0x14x3.0 FR4 3.3 25 38 640
T-15 LVDS CTHL SMD 5.2x7.2x3.1 FR4 3.3 2.5 200 800
T-16 LVPECL CTED SMD 9.0x14x3.0 FR4 3.3 25 4 25
T-17 LVPECL CTAE SMD 5.2x7.2x3.1 FR4 3.3 2.5 9.6 32
T-18 LVPECL CTHE SMD 5.2x7.2x3.1 FR4 3.3 25 1.5 200

Cardinal Components, Inc.

155 Route 46 West / TEL:  (973)785-1333

Wayne, NJ 07470 4 E-MAIL: sales@cardinalxtal.com
Rev: T-090414-12 >= WEB: http://www.cardinalxtal.com



Surface Mount TCXO

CARDINAL COMPONENTS

Cardinal’s CTX5 oscillator has various input supply voltage options

Series | CTX5

&
RoHS
COMPLIANT
2002/95/EC
Part Numbering Example: CTX5L Z - A3 B3 - 15.360
CTX5 L Z B3 15.360
PACKAGING OPTIONS [ staBiTY |
CTX5 Blank = 5V Z = Tape and Reel A1=-10°C~ +50°C B3 = 2.5 ppm

B=4.0V A2=-10°C ~ +60°C

Cc=3.7V A3=-30°C~ +75°C

L=33V A4=-40°C ~ +75°C

E=3.0V

Specifications:

Frequency Range:

12.000 MHz to 19.680 MHz

Available Stability Options:

+2.5 ppm

Output Series:

Clipped Sine

Input Voltage:

+5.0VDC £ 5%  Standard
+4.0VDC % 5%
+3.7VDC % 5%
+3.3VDC % 5%
+3.0VDC % 5%

Operating Temperature
Range Options:

-30°C to +75°C  Standard

Output Voltage:

1.0 Volt Peak to Peak
Minimum

Frequency Trim Range
With Externally
Adjustable Trimmer:

+3.0 ppm Minimum

Output Load:

10K OHM Parallel with 5 pf

Maximum Input Current:

2.0 mA

Maximum Frequency +1.0 ppm/yr
Aging at +25°C:
Freq. Stability Vs. Change 0.3 ppm

of Input Voltage of £5%:

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

CTX5

114103
1 2|3 4
0 0.0n0n
126 \d_ - 9.6£0.3
1.5]
—I°
1.3
1.0 3.9
A
+
3.7+05 Jo+05
+
3.7£0,5 “—1 505
Il
T 0.6%0.1
7.650.2
RECOMMENDED SOLDER PINOUT
PAD LAYOUT 1 Vee
J - t 2 NC/Vcont

::4-7 4 QuTPUT
4.2T

3 GND

%
é

2.0

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Surface Mount TCXO

CARDINAL COMPONENTS

Series | CTX6

e 4.0 mm max height D
e Various input supply voltage options RoHS
Part Numbering Example: CTX6L Z - A3 B3 -15.360
CTX6 L Z A3 B3 15.360
CTX6 Blank = 5V Z = Tape and Reel A1=-10°C~+50°C B3 = +2.5 ppm

B =4.0V A2=-10°C ~ +60°C
C=3.7V A3=-30°C~+75°C
L=33V A4=-40°C ~ +75°C
E=3.0V

Specifications:

Frequency Range:

12.000 MHz to 19.680 MHz

CTX6

Available Stability Options: 2.5 ppm 9,603
Output Series: Clipped Sine 10203 | _Lip 1.0£0.3
Input Voltage: +5.0 VDC 5% # vy
+4.0 VDC #5% 5 X “s
+3.7 VDC 5% 1.3 =L 4 11.440.3
+3.3VDC +5% g <K
+3.0 VDC 5% g gxe #3
Operating Temperature -30°C to +75°C 236
Range Options: |
ge Op 4,0 MAX L J iﬁs

Output Voltage:

1.0 Volt Peak to Peak
Minimum

Frequency Trim Range
With Externally
Adjustable Trimmer:

+3.0 ppm Minimum

Output Load:

10K OHM Parallel with 15 pf

Maximum Input Current:

2.0 mA

Maximum Frequency +1 ppm/yr RECOMMENDED
Aging at +25°C: SOLDER PAD LAYOUT
Freq. Stability Vs. Change 0.3 ppm ':'gﬁll)” 46 | 46
of Input Voltage of £5%: 2GND [ —-
30UT :[a 54 3PL

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

ane” 1— T a:
6 Vee +_|_ 1.2
=1

4.2

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

5X7 TCXO0 Series | CTX7
e Industry standard footprint (&)
RoHS
Part Numbering Example: CTX7LZ - A3 B3 - 15.360
CTX7 L Z A3 B3 15.360
[ VoLTAGE | [ sTABILTY |
CTX7 Blank = +5.0 V +5% Z = Tape and Reel A1=-10°C~ +50°C B1 = 5.0 ppm
L=+3.3V 5% A2=-10°C ~ +60°C B2 = +3.0 ppm
A3=-30°C ~ +75°C B3 = +2.5 ppm

A4=-40°C~ +75°C

Specifications:

Frequency Range:

9.600 MHz to 32.000 MHz

Available Stability Options: +5.0 ppm
+3.0 ppm
+2.5 ppm

Output Series: Clipped Sine

Input Voltage:

+5.0 VDC #5%
+3.3VDC 5%

Operating Temperature
Range Options:

-10°C to +50°C
-10°C to +60°C
-30°C to +75°C
-40°C to +75°C

Output Voltage:

1.0 Volt Peak to Peak
Minimum

Frequency Trim Range
With Externally
Adjustable Trimmer:

+ 3.0 ppm Minimum

Output Load:

10K OHM Parallel with 10 pf

Maximum Input Current:

2.0 mA

Maximum Frequency +1 ppm/yr
Aging at +25°C:
Freq. Stability Vs. Change  +0.3 ppm

of Input Voltage of £5%:

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

CTX7

3.0

1.0

-

#1 #2

]

7.0+£0.2
BB EB FB
) [}
=}
+
o
) 1)
¥ g W
§ PIN CONNECTION
|7 I 1|
#1 V.C or N.C
#2 GND
#3 OutPut
5.0810.1 24 Voo

Recommended soldering pattern

TEL:

WEB:

)

Y

1.2

.

N

3.0

\
\
1.2

=
[}

=
[3)]

(973)785-1333
E-MAIL: sales@cardinalxtal.com
http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Thru Hole TCXO Series | CTCX
e Tight frequency D
 Stability over temperature with excellent aging RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CTCX - A3 B3 - 15.360

CTCX A3 B3 15.360
OPERATING TEMP. m
CTCX A1=-10°C ~ +50°C B1 = 5.0 ppm
A2=-10°C~ +60°C B2 = +3.0 ppm
A3=-30°C~ +75°C B3 = 2.5 ppm

A4=-40°C~+75°C

Specifications: CTCX
Frequency Range: 4.000 MHz to 25.000 MHz
Available Stability Options: 5.0 ppm 18.30.3

+2.5 ppm  Standard

3.0 ppm
Output Series: Clipped Sine 117503
Input Voltage: +5.0 VDC 5%
Operating Temperature -30°C to +75°C  Standard
Range Options: -10°C to +60°C
Output Voltage: 1.0 Volt Peak to Peak

Minimum | 4,7+0.2
Frequency Trim Range +3.0 ppm Minimum 25 _‘—I‘ j
With Externally + i 05 | I |
Adjustable Trimmer: 40 MIN 40 [

- 3-20.45 1.0

Output Load: 10K OHM Parallel with 10 pf
Maximum Input Current: 2.0 mA __L____i__ :}N \C/?:P;Nnii'g%c
Maximum Frequency +1 ppm/yr # #7‘ - ot0a 47 CNp & Case
Aging at +25°C: Lw\'": wol| 1 Pin st nay not
Freq. Stability Vs. Change  +0.5 ppm i i :ﬁeﬁrﬁﬁirﬁsed
of Input Voltage of £5%: 5555

Storage Temperature -40°C to +85°C

TEST CIRCUIT

OSCILLOSCOPE

A
@)

@ OSCILLATOR — Fﬂo

FREQUENCY

COUNTER
20K Q -SpF

GND

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount TCX0 Series | CTX8
* Industry standard footprint (D)
Part Numbering Example: CTX8 Z - A3 B3 - 15.360
CTX8 y4 A3 B3 15.360

PACKAGING OPTIONS OPERATING TEMP. m

CTX8 Z = Tape and Reel A1=-10°C~ +50°C B1 = 5.0 ppm
A2=-10°C~ +60°C B2 = +3.0 ppm
A3=-30°C~ +75°C B3 = +2.5 ppm

A4=-40°C~+75°C

Specifications:

Frequency Range:

9.600 MHz to 32.000 MHz

Available Stability Options:

+5.0 ppm

18.30.3
+3.0 ppm 32
+2.5 ppm o
Output Series: Clipped Sine 0 d #4 ; D | caroma %.#3
. ' — % - 11.70.3
Input Voltage: +5.0 VDC 5% = vrmn
Operating Temperature -10°C to +50°C #l i: p#e

Range Options:

-10°C to +60°C
-30°C to +75°C
-40°C to +75°C

Output Voltage:

1.0 Volt Peak to Peak
Minimum

Frequency Trim Range
With Externally
Adjustable Trimmer:

+ 3.0 ppm Minimum

Output Load:

10K OHM Parallel with 10 pf

Maximum Input Current:

2.0 mA

21,3+0.5

1,0+0.1

|
0.&510.1[ |
|

4.7+02
=

.. 18 1.5 i
T——wa #2
‘J“*O-a #4 #3

:[7.510.3

PINOUT

Maximum Frequency +1 ppm/yr 14.7%03 A
Aging at +25°C: R 3 ouTeuT
Freq. Stability Vs. Change  +0.3 ppm 12.7 53
of Input Voltage of £5%: 7 7
Packaging: Tape and Reel (1K per Reel) ]: //% 30
45
Cardinal Components, Inc.
155 Route 46 West TEL: (973)785-1333

Wayne, NJ 07470
Rev: T-090414-12

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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Surface Mount TCXO

* 4.5 mm height

 Tight stability availability

e Sinewave output

CARDINAL COMPONENTS

Series | CC131

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CC131L Z - A2 B2 - 22.5792

CC131

CC131

L

Blank = 5V  Blank = Buk
Z = Tape and Reel

A2 =-10°C ~+60°C
A3 =-30°C ~+75°C
A5 =-20°C ~+70°C
A9 = 0°C ~+50°C

AA =-10°C ~+70°C
AB =-30°C ~+70°C
AC =-30°C ~+60°C
AE =-40°C ~+80°C

B2 22.5792

Y4 A2
m PACKAGING OPTIONS | OPERATING TEMP. mﬁm

.0 ppm
.0 ppm
.5 ppm
.0 ppm
.5 ppm
.0 ppm
.5 ppm
.5 ppm

0o mowWomom w
MWOOaRAWN =
o o n

H 1+

WwhPa2NDNDWO

Specifications:

Frequency Range:

1.000 MHz to 35.000 MHz

CC131

Available Stability Options:

+5.0 ppm
+4.5 ppm
+4.0 ppm
+3.5 ppm
+3.0 ppm
+2.5 ppm
+2.0 ppm
+1.5 ppm

Output Series:

Clipped Sine

Input Voltage:

+5.0 VDC #5%

Operating Temperature
Range Options:

0°C to +50°C

-10°C to +60°C
-10°C to +70°C
-20°C to +70°C
-30°C to +60°C
-30°C to +70°C
-30°C to +75°C
-40°C to +80°C

213
18.3
3.6
[ |
Ny TRONAL = |5 ¢,
E — — P X000 — 15 11.7
YYMMCD 3
O |

INTERNAL TRIM
ACCESS HOLE

PIN FUNCTION

1 Vcontrol/NC
7 GND

8 OUTPUT

14 Vcc

Output Voltage: 1.0 Volt Peak to Peak
Minimum [‘—T—‘WN =

Frequency Trim Range +3.0 ppm Minimum W% % ;E 0
With Externally 45
Adjustable Trimmer: W% ,
Output Load: 20K OHM Parallel with 5 pf
Maximum Input Current: 3 mA
Maximum Frequency +1 ppm/yr
Aging at +25°C:
Storage Temperature: -40°C to +80°C
Packaging: Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: T-090414-12

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount TCXO Series |CT4S
* Industry standard footprint D)
* 2.5 mm max. height RoHS
e Low power consumption COMPLIANT

Part Numbering Example: CT4S L Z - A3 B3 -15.360

CT4S 15.360
m PACKAGING OPTIONS mﬂ!ﬂ- FREQUENCY |
CT4S Blank =5V Z=Tape and Reel =-10°C ~+50°C B3 = 2.5 ppm
L=3.3V A2 -10°C ~+60°C B5 = +1.5 ppm

A3 =-30°C ~+75°C

E =30V Ad = 40°C ~+75°C

Specifications: CT4S

Frequency Range: 9.600 MHz to 32.000 MHz
Available Stability Options: *2.5 ppm MARKING
+1.5 ppm T\ )
. j . . = X A
Output Series: Clipped Sine <Et %8 ~ e
Input Voltage: +5.0 VDC 5% z =& [\ !
+3.3 VDC 5% S X5
+3.0 VDC 5% N 4
Operating Temperature -30°C to +75°C 3.4
Range Options: -20°C to +70°C 14 _
Output Voltage: 1.0 Volt Peak to Peak a.sl (.. — — “1 0.6
Minimum (+5 VDC Input) 10
O.§ YOLT Peak to Peak “]‘]‘_#1 VeontrolNG
Minimum (+3 VDC Input) l % W # GND
Frequency Trim Range +3.0 ppm Minimum #1 | #2 ﬁ OUJ‘;UT
With Externally I
Adjustable Trimmer: 4 #3 14 |48
Output Load: 10K OHM Parallel with 10 pf =
Maximum Input Current: 2.0 mA (9.600 to 19.999 MHz) 7.62
3.0 mA (20.000 to 32.000 MHz) RECOMMENDED
. SOLDER PAD LAYOUT
Maximum Frequency +1 ppm/yr 7 T
Aging at +25°C: 7 7

Freq. Stability Vs. Change  +0.3 ppm
of Input Voltage of £5%:

Storage Temperature: -40°C to +85°C t
1.8

10.6

7 %
Packaging: Tape and Reel (1K per Reel) Z 7.

8.7

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount TCXO Series |[CTX4
* 4.0 mm max. height e Various input supply voltage options )
* Wide temperature range < Eutectic reflow soldering possible RoHS
Part Numbering Example: CTX4 L Z - A3 B3 -15.360
CTX4 L Z A3 B3 15.360
CTX4 Blank = 5V Z = Tape and Reel A1=-10°C~ +50°C B3 = +2.5 ppm
B =4.0V A2=-10°C ~ +60°C
C=3.7V A3=-30°C~ +75°C
L=33V A4=-40°C~+75°C
E=3.0V

Specifications:

Frequency Range:

12.000 MHz to 19.680 MHz

3p.C

Available Stability Options: *2.5 ppm - 11.410.3#3
Output Series: Clipped Sine |0 ! 0
Input Voltage: +5.0VDC £ 5%  Standard B3e <~ X5
+4.0 VDC * 5% — e —  |ost03
+3.7VDC £ 5% SXE
+3.3VDC £ 5% D B A
+3.0 VDC # 5% R
Operating Temperature -30°C to +75°C  Standard ]
Range Options: 4 M“"'Q
Output Voltage: 1.0 Volt Peak to Peak 4-0.8+01

Minimum

Frequency Trim Range
With Externally

+3.0 ppm Minimum

Adjustable Trimmer: . z; gﬁg/oontrol
Output Load: 10K OHM Parallel with 10 pf #3 Output
Maximum Input Current: 2.0 mA i #4 Veupply
Maximum Frequency +1.0 ppm/yr
Aging at +25°C:
Freq. Stability Vs. Change  +0.3 ppm |
of Input Voltage of +5%: i
Packaging: Tape and Reel (1K per Reel) - __|_+_ RSEEICLDDMEMRENPDAEDD
| 4 |as LAYOUT
42 ——1
|
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: T-090414-12

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Programmable CMOS TCXO i
Applications Serles CTAM
* CMOS OUtPUt * Serial Communications
* Fast Delivery * Routers R®;-I .
* Industry Standard Packaging e ot

* Test Equipment

Part Numbering Example: CTAML Z - A3 B3 - 22.5792 TS

CTAM 22.5792
PACKAGING OPTIONS lﬂmm-ﬂazajmmmﬁﬂ:

CTAM L=3.3V  Blank = Bulk Blank =0"C~+70°C TS - Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C PP
A3 = -30°C ~ +75°C

CTAM

Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 1.5 200 MHz Jos0n
Stability: -25 +25 ppm ‘ . s PR
Supply Voltage: 3.135 3.3 3.465 \Y 3
Vdd Rise Time: 100 usS —t
Operating Temperature: -30 +75 °C J
. -45°C +85 %} Pin Function
Storage Temperature: i 1 f:gtnhtmtuqmgmte
Duty Cycle: 45 55 % | 508 | g go N% conmect
= 2 4 Output
Start-Up Time: 3 10 mS - 0 OJ L 2 Do Net Comnect
Aging: (ppm/1st Year) 1 ppm T 0 O
Ta=25C, Vdd=3.3V P Tes s
Supply Current: 35 mA
—t 18 f—
Short Circuit Current: + 50 mA -

RMS Period Jitter: 10 pS

RMS Integrated Jitter: 15 pS
12kHz to 20MHz .
Phase Noise @ 10kHz: -100 dBc/Hz
Output Voltage:
Vor? 9 0.4 \Y
Vol vdd -0.4 \Y
Rise/Fall Time: CL = 15 pf 2.4 nS
Output Level: CMOS
Packaging: Tape and Reel 1000 pcs per Reel

Tristate internal pull up. Output active
when high.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable CMOS TCXO
* 9.6 x 11.4 SMD

CARDINAL COMPONENTS

Series |CTPP

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CTPP9Z - 100.0

CTPP 9 Y4 100.0
9=9.6x11.4 SMD Blank = Buk 1.0-200.0

T = Tube

z = Tape/Reel
Specifications: Min Typ Max Unit CTPP
Frequency Range: 1.0 200.0 | MHz

12.40£0.20
Stability Options 2.5 25 | ppm —
Programmable Input Voltage 3.135 3.3 3.465 V
9.600,20
o

Operating Temperature -30 75 °C Dot indicates pin 1
Range Options: lJ;L 2.00£0.20
Storage Temperature: -40 85 °C 1.40£0.10
Aging (PPM/1stYear): +1.0 [11:2740.10

Ta=25C, Vdd=3.3V

Programmable Output Level: CMOS

S |
254 TYP

Tristate internal pull up. Output active when high

Notes: Recommended 01 pF bypass capacitor from l/cc to GND. Cap!icitor should be aL close to oscillatclr as possible.

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

294
163 Z B
163

106

Pin 1 42 7

Note 1

9.25
Recommended solder pad layout
Note1: Connect pin2 to pin3

PIN FUNCTION

PIN 1 OE

PIN 2 CONNECT TO PIN 3

PIN 3 CONNECT TO PIN 2

PIN 4 GND

PIN5 OUTPUT

PIN 6 FACTORY USE (MAKE NO CONNECTION)
PIN 573 FACTORY USE (MAKE NO CONNECTION)
PIN 8 VDD

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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_
Surface Mount TCXO Series |CC128

* 4.0 mm height D)

» Tight stability availability
. TTL/HCMOS Rots
Part Numbering Example: CC128 L Z - A2 B2 45 - 22.5792
CC128 L Z A2 B2 45 22.5792

PACKAGING OPTIONS [ll OPERATING TEMP. m

CC128 Blank = 5V Blank = Bulk A2 =-10°C ~+60°C B1 = +5.0 ppm Blank = 40/60%
L=33V Z=Tape and Reel A3 =-30°C ~+75°C B2 = £3.0 ppm 45 = 45/55%
A5 = -20°C ~+70°C B3 = +2.5 ppm
A9 =0°C ~+50°C B4 = +2.0 ppm
AA =-10°C ~+70°C B5 = +1.5 ppm
AB =-30°C ~+70°C B9 = +4.0 ppm
AC = -30°C ~+60°C BB = +4.5 ppm
AE =-40°C ~+80°C BF = 3.5 ppm
Specifications: CC128
CcC128
9.600 MHz to 35.000 MHz
Frequency Range: 5.0 ppm
Available Stability Options: *4.5 ppm 116
+4.0 ppm 9.'6
+3.5 ppm
+3.0 ppm GND O ) HOVee
+2.5 ppm /< 1 Vcontrol/NC
-4 11.4 3.5¢
2.0 ppm : 1 GND
1.5 ppm GND O Pveut
Output Series: TTL/CMOS
4.0 MAXl _]_
Input Voltage: +5.0 VDC 5% =

Operating Temperature

0°C to +50°C

Range Options: -10°C to +60°C 10 _ ., , .. 22 6PL
-10°C to +70°C 0.8 6PL
-20°C to +70°C 262
-30°C to +60°C 554 apL
-30°C to +70°C f
-30°C to +75°C o

-40°C to +80°C

TTL VoL = 0.4 V Max.

TTL VoH = 2.4 V Min.

HCMOS VoL = 10%Vobp V Max.
HCMOS Vo = 90%Vobp V Min. |i_| :t

Output Voltage: RECOMMENDED SOLDER

PAD LAYOUT

. .. 7 7
Frequency Trim Range +3.0 ppm Minimum 2 Y,

With Externally Y77

Adjustable Trimmer: ]
Output Load:

2.54 3PL

=
rn

10 LS TTL, 15 pf CMOS

Maximum Input Current: 20 mA 4.2
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Maximum Frequency + 1 ppm/yr

Aging at +25°C:
Storage Temperature:

-40°C to +80°C
Tape and Reel (1K per Reel)

Packaging:

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Surface Mount TCXO

* 4.5 mm height
» Tight stability availability
e TTL/HCMOS

CARDINAL COMPONENTS

Series| CC132

(&)
RoHS

COMPLIANT

Part Numbering Example: CC132L Z - A2 B2 45 - 22.5792

CC132 L

2002/95/EC

45 22.5792

Z A2 B2
[ VOLTAGE | PACKAGING OPTIONS | OPERATING TEMP. ]  STABILITY ] SYMMETRY ] FREQUENCY]

CC132 Blank =5V Blank = Bulk
Z = Tape and Reel

A2 =-10°C ~+60°C
A3 =-30°C ~+75°C
A5 =-20°C ~+70°C
A9 = 0°C ~+50°C

AA =-10°C ~+70°C
AC =-30°C ~+60°C
AE =-40°C ~+80°C

WommWooWom o
MWOAaAPLWN =
oy nonnnnn

H o+

wWhPA=2DNDNOO
o ¢ o

©

©

3

Blank = 40/60%
45 = 45/55%

Specifications:

Frequency Range:

1.000 MHz to 35.000 MHz

Available Stability Options:

+5.0 ppm
4.5 ppm
+4.0 ppm
+3.5 ppm
+3.0 ppm
2.5 ppm
2.0 ppm
+1.5 ppm

Output Series:

TTL/CMOS

Input Voltage:

+5.0 VDC +5%

Operating Temperature
Range Options:

0°C to +50°C

-10°C to +60°C
-10°C to +70°C
-20°C to +70°C
-30°C to +60°C
-30°C to +70°C
-30°C to +75°C
-40°C to +80°C

2

1.3

N

18.3
3.6
r Y

|

A

[

TRRONAL 5
+ JHX — E—F's 11,7
YYMND

]

L

Fnufun

INTERNAL TRIM
ACCESS HOLE
#3.5

L Al
5! 5!

4.0

4.0

1.7
o PIN FUNCTION
* 1 Vecontrol/NC
#7 7 GND
8 OUTPUT
76 14 Vee

#8

Output Voltage: TTL VoL = 0.4 V Max.
TTL Vor = 2.4 V Min. Y
HCMOS VoL = 10%Vob V Max. 2 :F-o
HCMOS VoH = 90%Vop V Min. 45
Frequency Trim Range +3.0 ppm Minimum %
With Externally
Adjustable Trimmer:
Output Load: 10 LS TTL, 15 pf CMOS
Maximum Input Current: 20 mA
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Maximum Frequency 1 ppm/yr
Aging at +25°C:
Storage Temperature: -40°C to +80°C
Packaging: Tape and Reel (1K per Reel)
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: T-090414-12 WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS
Programmable LVDS TCXO . .
Platinum Series

Applications
* LVDS Output * Serial Communications
* Fast Delivery © Routers
* Switches

* Industry Standard Packaging

* WAN Interfaces
* Test Equipment

CTAL

(&)

RoHS
COMPLIANT
2002/95/EC

Part Numbering Example: CTALL Z-A3 B3 -22.5792 TS

CTAL L Z A5 B3 225792 TS
[VOLTAGE | PACKAGING OPTIONS
CTAL L =3.3V  Blank = Bulk Blank = 0°C ~ +70°C TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C B3 =#2.5ppm

A3 =-30°C ~ +75°C

CTAL

Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 15 200 MHz
Stability: -25 +2.5 ppm
Supply Voltage: 3135 3.3 3.465 v %‘
Vdd Rise Time: 100 us /57 :,:nf 757 T
Operating Temperature: -30 +75 °C §
Storage Temperature: -45°C +85 T 3 = —
Duty Cycle: 45 55 %
3
Start-Up Time: 3 10 mS : ‘ S
!
Aging: (ppm/1st Year) 1 ppm 1 5.08
Ta=25C, Vdd=3.3V 7J—LD |:| |:3|
Supply Current: 130 mA E\ [m
Short Circuit Current: + 50 mA J{tm |:|
RMS Period Jitter: 10 pS —=5t **.*
RMS Integrated Jitter: 15 pS
12kHz to 20MHz *’i‘k
Phase Noise @ 10kHz: -100 dBc/Hz o
SR
Output Voltage: &
Voh 1.6 \Y
Vo 09 v HIE
Output Differential Voltage: 240 350 460 mV ‘¢‘
Rise/Fall Time: 0.4 0.8 nS

Solder Pad Layout

Pin Function

1

[ONE]ENNOVRNY]

Control -Tristate
with pull up

Do Not Connect
Ground

Output+

Output-

Vdd

Output Level: LVDS LVDS Levels Test Circuit

Packaging: Tape and Reel 1000 pcs per Reel ouT

| wo

Tristate internal pull up. Output active when high.
Vo

50Q

ouTt

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

TCXO LVDS i
Applications Serles CTL
* Serial Communications
* LVDS Output , Routers ®
- witches
* Industry Standard Outline * WAN Interfaces RoHS
* Test Equipment %aor;r;.su/xgg
Part Numbering Example: CTL Z - A5 B3 -222.5792TS
CTL Z A5 B3 222.5792 TS
[SERIES |PACKAGING OPTIONS | OPERATING TEMP_ | - STABILITY | FREQUENCY| TRI-STATE
CTL Blank = Bulk Blank = 0°C ~ +70°C B3 =+ 2.5 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C
CTL
Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 38 640 MHz 1400202
Stability: -2.5 +25 ppm  ~ ~ 1 7
Supply Voltage: 3.135 3.3 3.465 Vv 3
Operating Temperature: -30 +70 °C
Storage Temperature: -40 +85 °C 0 PIN Function
= ENABLE
Duty Cycle: 45 55 % g NO CONNECT
1 | _ 2 Ground
Start-Up Time: 3 10 mS LVDS +
) LVDS -
Aging: (ppm/1st Year) W Vdd
1 ppm
Ta=25C, Vdd=3.3V
Supply Current: 100 mA )
Short Circuit Current: + 50 mA :L% '
RMS Period Jitter: 5 pS
—— 18 —
RMS Integrated Jitter: s g[ E D D
12kHz to 20MHz 0.7 P E
Phase Noise @ 10kHz: -120 dBc/Hz 8
Output Voltage:
Voh Vdd - 0.9 \Y D D D -
Vol Vdd - 1.6 v [ s
Output Differential Voltage: 247 355 454 mvV
Rise/Fall Time: 0.4 0.8 nS
Output Level: LVDS LVDS Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel out
. . . . 50Q
Tristate internal pullup - output active when high.
Vo
50Q
out
Cardinal Components, Inc.
155 Route 46 West TEL: (973)785-1333

Wayne, NJ 07470
Rev: T-090414-12

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable TCXO LVDS

Applications
* LVDS Output * Serial Communications
* Fast Delivery . pouters

* Industry Standard Packaging

* WAN Interfaces
* Test Equipment

CARDINAL COMPONENTS

Platinum Series [CTHL

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CTHL Z - A5 BP -222.5792TS

C'I;HL Z A5 BP
[PACKAGING OPTIONS |  OPERATING TEMP. | _ STABILITY |

222.5792

[FREQUENCY | TRI-STATE |

TS

Blank = Bulk Blank = 0°C ~ +70°C B3 =2.5ppm TS = Tri-State
CTHL Z = Tape and Reel AS =-20°C ~ +70°C
A3 =-30°C ~ +75°C
Specifications: Min Typ Max Unit Dimenns are in mm
Frequency Range: 200 800 MHz
7.2+0.2
Stability: 25 +25 ppm
Supply Voltage: 3.135 3.3 3.465 \Y,
Vdd Rise Time: 100 us ﬁ
w
Operating Temperature: -30 +75 °C
Storage Temperature: -45 +85 C |
Duty Cycle: 45 55 % E
) Pin Function
Start-Up Time: 3 10 mS i I Control ~Tristate
with pull up
fha- 2 Do Not Connect

Aging: (ppm/1st Year) 1 ppm 1[‘—“1528 . 3 Ground

Ta=25C, Vdd=3.3V 4 Output+

1 ][] S Dutput-

Supply Current: 140 mA N ’Im 6 Vdd
Short Circuit Current: + 50 mA J{tD l:| D*
RMS Period Jitter: 15 pS | esa’l _ihol_
RMS Integrated Jitter: 20 pS
12kHz to 20MHz 8
Phase Noise @ 10kHz: -90 dBc/Hz mTD D D
Output Voltage:

Voh 1.6 % 2

- NN
Output Differential Voltage: 240 350 460 mV ‘ ‘

5.08

Rise/Fall Time: 0.4 0.8 nS
Output Level: LVDS

LVDS Levels Test Circuit

Packaging: Tape and Reel 1000 pcs per Reel ouT
50 Q2
Tristate internal pull up resistor-- Vo
output active when high 500
ouT
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: T-090414-12

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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LVPECL SURFACE MOUNT TCXd Series [CTED

Applications
* Serial Communications
* LVPECL Output * Routers @
. * Swi
* Industry Standard Outline I RoHS
* Test Equipment cz:g)n;rgL;?g

Part Numbering Example' CTED Z - A5 B3 - 222.5792TS

CTED 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP. m
CTED Blank = Bulk Blank = 0°C ~ +70°C B3 = 2.5 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C

CTED

Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 38 640 MHz
14.00*0.2
Stability: -2.5 +25 ppm
Supply Voltage: 3.135 3.3 3.465 \% o
Operating Temperature: -30 +70 °C
L N N\
Storage Temperature: -40 + 85 °C
. 0 =
Duty Cycle: 45 55 % 8 Ground
Start-Up Time: 3 10 mS T “  LVPECL+
LVPECL -
Vdd

Aging: (ppm/1st Year)

1 m . ’
Ta=25C, Vdd=3.3V PP )

S.00

Supply Current: 100 mA
Short Circuit Current: + 50 mA ZI
RMS Period Jitter: 5 pS o=l

RMS Integrated Jitter

1.8
12kHz to 20MHz 07 S EIﬁD D

Phase Noise @ 10kHz: -120 dBc/Hz s
Output Voltage:

Voh Vdd - 1.025 \% D D D

Vol Vdd - 1.62 \Y ‘ 5.08

Rise/Fall Time: 0.4 0.8 nS LVPECL Levels Test Circuit

Output Level: LVPECL vdd
Packaging: Tape and Reel 1000 pcs per Reel ouT
Q 4‘;
50 T 20V
Tristate internal pull down.
Output active when low 500
out

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Programmable LVPECL TCXO

CARDINAL COMPONENTS

Z =Tape and Reel

A5 =-20°C ~ +70°C

A3 =-30°C ~ +70°C

Applications Platinum Series | CTAE
* LVPECL output :Serial Communications | C
* Fast Delivery  souters (&)
* Industry Standard Packaging * WAN Interfaces RoHS
* Test Equipment O PaANT
Part Numbering Example: CTAEL Z- A3 B3 -22.5792 TS
CTAE L Z A5 BP 22.5792 TS
[ SERIES | VOLTAGE | PACKAGING OPTIONS|_ OPERATING TEMP. | STABILITY _ |
CTAE =33V Blank = Bulk Blank =0°C ~ +70°C B3 =12.5 ppm TS = Tri-State

Specifications: Min Typ Max Unit
Frequency Range: 15 200 MHz
Stability: -25 + 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Vdd Rise Time: 100 us
Operating Temperature: -30 +70 °C
Storage Temperature: -45°C +85
Duty Cycle: 45 55 %
Start-Up Time: 3 10 mS
Aging: (ppm/1st Year) 1 ppm

Ta=25C, Vdd=3.3V
Supply Current: 130 mA
Short Circuit Current: + 50 mA
RMS Period Jitter: 10 pS
S s s
Phase Noise @ 10kHz: -100 dBc/Hz
Output Voltage:

Voh Vdd - 1.025 V

Vol Vdd - 1.62 \Y
Rise/Fall Time: 0.4 0.8 nS
Output Level: LVPECL

Packaging:

Tape and Reel 1000 pcs per Reel

Tristate internal pull up. Output active when high.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

Cardinal Components, Inc.

CTAE

Dimensions are in mm

Pin Function

1 Control -Tristate
with pull up

Do Not Connect
Ground

Output+

Output-

Vod

U > wh

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Programmable LVPECL TCXO Applications Platinum Series LCTHE
* LVPECL Output :Serial Communications @
* Fast Delivery ) . pouters RoHS
* Industry Standard Packaging * WAN Interfaces CoMPLIANT
* Test Equipment 2002/ ¢
Part Numbering Example: CTHE Z - A3 B3 - 222.5792 TS
CTHE 222.5792

m PACKAGING OPTIONS | OPERATING TEMP. m

Emhmnmm

CTHE  Blank = Bulk Blank = 0°C ~ +70°C B3 = 2.5 ppm .
Z = Tape and Reel A5 = -20°C ~ +70°C TS = Tri-State
A3 =-30°C ~ +75°C
CTHE
Specifications: Min Typ Max Unit Dimensions are in mm
Frequency Range: 200 800 MHz 7.202
Stability: -25 +25 ppm . . )
Supply Voltage: 3.135 3.3 3.465 v i
Vdd Rise Time: 100 usS
Operating Temperature: -30 +75 °C
Storage Temperature: -45 +85 °C -
Duty Cycle: 45 55 % % g Pin Function
1 Control -Tristate
Start-Up Time: 10 f with pull up
508 2 Do Not Connect
1‘ ‘2 ‘3 3 Ground
Aging: (ppm/1st Year) 1 ppm 0 [ [ : Ejﬁgﬁi
Ta=25C, Vdd=3.3V by I & Vdd
Supply Current: 140 mA D D D
Short Circuit Current: +50 mA e 545*J1‘4ﬂ‘*
RMS Period Jitter: 15 pS
18
RMS Integrated Jitter: s NS
12kHz to 20MHz 20 P T 101~
Phase Noise @ 10kHz: -90 dBc/Hz lﬁ
Output Voltage: D D D
Voh vdd 1.025 \Y
Vol Vdd 1.62 V 5.08
Rise/Fall Time: 0.4 0.8 nS
Output Level: LVPECL

Packaging:

Tape and Reel 1000 pcs per Reel

Tristate internal pull up. Output active when

high.

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: T-090414-12

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

VCXO SEcCTION

Nsrigbeer Output Type VCXO |PCB Mount Piit?/gilzimen:ion Package Style [Voltage (V) PuI(LE;r;ge 'Iz_rc?\?v ?@Eﬁ? E‘:Z% F(%;r;g;
V-1 CMOS CAV SMD 5x7x1.8 Ceramic 3.3 100 1.5 200
V-2 CMOS, TTL cc121 SMD 11.4x11.6x3.9 FR4 3.3,5.0 30,50 8 120
V-3 CMOS, TTL cc127 SMD 9.6x11.4x2.5 FR4 5 10, 20, 30, 5C 9.6 32
V-4 CMOS CC154 SMD 5x7x1.8 Ceramic 3.3,5.0 20,50, 80, * 8 36
V-5 CMOS CC165 SMD 9.6x13.2x6.7 Plastic 3.3,5.0 80, 100 8 30
V-6 LVPECL CFVE SMD 9x14x3.5 FR4 & 100 38 640
V-7 LVPECL CFVED SMD 9x14x3.5 FR4 3.3 100 38 640
V-8 LVDS CFVL SMD 9x14x3.5 FR4 3.3 100 38 640
V-9 CMOS, TTL CVo1 TH Full Can 3.3,5.0 50-350 1 150
V-10 CMOS, TTL CVo04 TH Half Can 3.3, 5.0 50-350 1 40
V-1 CMOS, TTL CVPP SMD 9.6x11.4x3.0 FR4 3.3 100 1 200
/
Cardinal Components, Inc. / /
155 Route 46 West TEL: (973)785-1333

Wayne, NJ 07470
Rev: V-090414-13

E-MAIL: sales@cardinalxtal.com
http://lwww.cardinalxtal.com

WEB:




Programmable CMOS VCXO
* 1.8 mm Max. Height

Applications

CARDINAL COMPONENTS

Platinum Series

i * Serial Communications
* Fast Dellvery * Test Equipment &
* HCMOS Output * Industrial Control RoHS
2002/95/EC
Part Numbering Example: CAV Z - A6 BP - 22.5792
CAV 22.5792
SeRiEs mﬁmﬁaﬂm
Blank = Bulk A6 = 0°C ~+70°C BP =50 ppm
Z = Tape and Reel AB =-30°C ~ +70°C
CAV
Specifications:
7.0
Frequency Range: 1.500 MHz to 200.000 MHz
Available Stability Options: 50 ppm 5 4
Output Series: HCMOS
Input Voltage: +3.3VDC 5% 0
Vdd Rise Time: Min: 100 usS
2 ]
Frequency Tuning Range: 100 ppm
External Control Voltage: +1.65VDC, +1.35VDC @ 3.3V input
PIN FUNCTION
Output Voltage: HCMOS VoL=10%Vbb V Max. 1V control
HCMOS Vor=90%Vop V Min. I ] p
Operating Temperature 0°C to +70°C ” % % % ” = ggEéWITH PULLUP)
-30°C to +70°C 4 OUTPUT

Output Load: 15 pF
Maximum Input Current: 40 mA
Maximum Rise/Fall Time: 4nS

Duty Cycle: 45/55%
Phase Noise@10 kHz: < -100dBc/Hz
RMS Integrated Jitter: <20 pS
12kHz to 20MHz

RMS Period Jitter: <10pS

Storage Temperature:

-40°C to +85°C

Packaging:

Tape and Reel (1K per Reel)

Tristae internal pull up resistor. Output active when high.

5 DO NOT CONNECT
6 VDD

Solder Pad Layout

1.8

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

1.8
N}
™
9.08
TEL: (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Surface Mount VCXO

e 4.0 mm Max. height

e Various input supply voltage options

CARDINAL COMPONENTS

Series

cC121

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CC121 L Z - A2 BP 45 - 22.5792 A

CC121 L

45

22.5792

Z A2 BP
[VOLTAGE | PACKAGING OPTIONS | OPERATING TEP. | sTABILITY ]| _svmmETRY | FREQUENCY] PULL RANGE |

CC121
L=3.3V

Blank = 5V  Blank = Bulk
Z = Tape and Reel

A2 =-10°C ~+60°C
A5 =-20°C ~+70°C

B7 = +30 ppm
BD = +20 ppm
BP = 50 ppm

Blank = 40/60%
45 = 45/55%

Specifications:

Frequency Range:

8.000 MHz to 120.000 MHz

Available Stability Options: +50 ppm
+30 ppm
+20 ppm

Output Series: TTL/HCMOS

Input Voltage:

+5.0 VDC 5%
+3.3VDC 5%

Frequency Tuning Range:

+50 ppm Min.
+30 ppm Min.

External Control Voltage:

+2.5VDC +2.0VDC @ 5V INPUT
+1.65 VDC +1.35 VDC

CC121

116
9.6

7

2.54:]:

N0 n0nan

11.4

Output Voltage: TTL VoL=0.4 V Max. . W’H'_
TTL Vor=2.4 V Min. '
HCMOS VoL=10%Vbop V Max. 1 1
HCMOS VoH=90%Vop V Min. ;l—_
Vod GND
Operating Temperature -10°C to +60°C Veont
Range Options: -20°C to +70°C GND
Output Load: 10 LS TTL, 15 pf @ +5 VDC OUTPUT P GND
5LSTTL, 15 pf @ +3.3VDC
RECOMMENDED
Maximum Input Current: 30 mA SOLDER PAD LAYOUT
Duty Cycle: 40/60% 6.8
45/55% 254 '
1
Storage Temperature: -40°C to +85°C -5
Packaging: Tape and Reel (1K per Reel) 12T }
42
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: V-090414-13

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VCXO

 Various stability options

Series| CC127

)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CC127 L Z - A2 B2 45 -22.5792 AP

CcC127

22.5792

mhaa PACKAGING OPTIONS mﬁmmmmm nmzham

CC127 Blank =5V Blank = Bulk
Z = Tape and Reel

L=3.3V

=-10°C ~ +60°C  B7 =30 ppm Blank = 40/60% A =150 ppm  Blank =+20%
A5 =-20°C ~ +70°C  BC = %15 ppm 45 = 45/55% H=+30ppm Q =+15%
A6 = 0°C~+70°C BD =+20 ppm K=120 ppm p =+10%
A7 =-40°C ~ +85°C  BE = +10 ppm L =+%10 ppm
A9 = 0°C~+50°C BpP =450 ppm
AA =-10°C ~ +70°C
AF = 0°C ~ +60°C

Specifications:

Frequency Range:

CC127

9.600 MHz to 32.000 MHz

Available Stability Options:

+50 ppm
+30 ppm
+20 ppm
+15 ppm
+10 ppm

Output Series:

HCMOS/TTL

Input Voltage:

+5.0 VDC 5%, +3.3VDC 5%

Frequency Tuning Range:

+10 ppm Min.
+30 ppm Min.
+50 ppm Min.
+15 ppm Min.
+20 ppm Min.

External Control Voltage:

+2.5 VDC, +2.0 VDC,

Linearity:

+20%
+15%
+10%

Output Voltage:

TTL VoL=0.4 V Max.
TTL Von=2.4 V Min.
HCMOS VoL=10%Vbp V Max.
HCMOS Von=90%Vop V Min.

Operating Temperature

0°C to +70°C

-10°C to +70°C
-20°C to +70°C
-40°C to +85°C

Output Load:

10 LS TTL, 15 pf HCMOS

Maximum Input Current: 80 mA
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Max. Start-Up Time: 10 ms

Storage Temperature:

-40°C to +85°C

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

+3.3 VDC, +1.65 VDC, +1.35 VDC,

MARKING
\ 3
— = A
<
zX |l Lo,
E 3 [\ '
< X 3
O X >
A 4
3.4
11.4
0.6
aisl (II I 1 I | -
1.0
#1  Vcontrol/NC
% #2 GND
#3  OUTPUT
#1 | #2 #4 Vee
#4 #3 1.4 (48
.
7.62
RECOMMENDED
SOLDER PAD LAYOUT
7 7
% %
10.6

v
18] 7 |

8.7

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com


Administrator
RoHS Lead Free


CARDINAL COMPONENTS
Ceramic Surface Mount VCXO Series

« 1.8 mm max. height (&)
e Tri-State Control RoHS

COMPLIANT
2002/95/EC

CC154

Part Numbering Example: CC154 L Z - A6 BP 45 - 22.5792TS B

CC154 22.5792

mk:aa PACKAGING OPTIONS mmmmm

CC154 Blank =5V Blank = Bulk A6 = 0°C ~ +70°C BP = 50 ppm Blank = 40/60% TS = Tri-State B = 100 ppm
L=3.3V Z = Tape and Reel 45 = 45/55% N = +80 ppm
A =150 ppm

Specifications:

Frequency Range:

8.000 MHz to 36.000 MHz

Available Stability Options:

+50 ppm

Output Series:

HCMOS

Input Voltage:

+5.0 VDC +5%
+3.3VDC 5%

Frequency Tuning Range:

+100 ppm @ 5.0V
+80 ppm @ 3.3VDC
+50 ppm

+15 ppm

+20 ppm

External Control Voltage:

+2.5VDC, 2.0 VDC @ 5V input
+1.65 VDC, +1.35 VDC @ 3.3V input

Tristate Input:

@+5 VDC Input

+0.80 VDC Max. to Disable

+3.60 VDC Min. to Enable
or open to Enable

@3.3VDC & 3.0 VDC Input

+0.80 VDC Max. to Disable

+2.20 VDC Min. to Enable
or open to Enable

Output Voltage:

HCMOS VoL=10%Vbp V Max.
HCMOS VorH=90%Vbb V Min.

Operating Temperature

0°C to +70°C

Output Load: 15 pf
Maximum Input Current: 30 mA
Maximum Rise/Fall Time: 8 ns
Duty Cycle: 40/60%
45/55%
Storage Temperature: -40°C to +85°C
Packaging: Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

7.020.2
#6 #5 #4
5.0+0.2
J
#1 #2 #3
1.8+0,2

3.0

4.0

|
N\
\

|
DN
N\

_:1.0
PIN FUNCTION
Vcont

P a TRI-STATE
3 GND
RECOMMENDED SOLDER g ﬁgTPUT
PAD LAYOUT > N

S.08

W

%

s

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB:

http://lwww.cardinalxtal.com
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Surface Mount VCXO

* Plastic package

CARDINAL COMPONENTS

CC165

Series

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CC165L Z - A6 BP 45 - 22.5792 A

CC165 L

Z A6 BP
[VOLTAGE | PACKAGING OPTIONS | OPERATING TEP. | STABILITY ]| _SvmMETRY | FREQUENCY] PULL RANGE |

CC165
L=3.3V

Blank = 5V  Blank = Bulk
Z = Tape and Reel

A6 = -0°C ~+70°C

45 22.5792 A
B7 = +30 ppm Blank = 40/60% H = +80 ppm
BD = +20 ppm 45 = 45/55% B =+100 ppm
BP = 50 ppm

Specifications:

Frequency Range:

8.000 MHz to 30.000 MHz

CC165

Available Stability Options:

+50 ppm

Output Series:

TTL/HCMOS

13.2 MAX

#4 #3

Input Voltage: +5.0 VDC 5% RLD
P 9 +3.3VDC +5% b/_CDDE 9.6 [10.2 MAX

Frequency Tuning Range:  +80 ppm Min. (3.3Vdc) _ R

+100 ppm Min.(5.0Vdc) # 4o
External Control Voltage: +2.5VDC £ 2.0 VDC @ 5V INPUT

+1.65 VDC +1.35 VDC @ INPUT 'ﬁ 1.0
Output Voltage: HCMOS VoL=10%Vbp V Max. _r

HCMOS VoH=90%Vop V Min. l_ \

65 |6.7 MAX

Operating Temperature -0°C to +60°C T 11 ] |
Range Options: \_"“‘ﬁ %‘ =
Output Load: 15 pf @ +5VDC 508

15 pf @ +3.3VDC 102
Maximum Input Current: 30 mA RECOMMENDED SOLDER
Duty Cycle: 40/60% PAD LAYOUT

45/55% 238 | &3 PINGUT
Storage Temperature: -50°C to +125°C 77 12 "é?\l/DTRI‘STATE
Packaging: Tape and Reel (1K per Reel) é 43 3 gureur

3.6

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

NN

TEL:

WEB:

(973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

LVPECL Surface Mount VCXO  Aplcaions Series [ CEVE
* LVPECL Output . pouters (&)
* Industry Standard Outline * WAN Interfaces RoHS
* Test Equipment g&r;g.su/u?g

Part Numbering Example' CFVE Z -A5BP - 222 5792TS

CFVE 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP.
CFVE Blank = Bulk Blank = 0°C ~ +70°C TS = Tri-State
Z= Tape and Reel A5 =-20°C ~ +70°C BP = £50 ppm

A7 =-40°C ~ +85°C

CFVE

Dimensions are in mm

Specifications: Min Typ Max Unit e
Frequency Range: 38 640 MHz ——
Stability: -50 +50 ppm
Supply Voltage: 3.135 3.3 3.465 \Y, g
Frequency Tuning Range: +100 ppm
L~~~ |}
External Control Voltage: 0.35 3.0 \Y
Operating Temperature: -40 +85 °C PIN Function
Storage Temperature: -55 +125 °C i ; \égggﬂ;o"
T 3 Ground
Duty Cycle: 45 55 % 4 LVPECL +
Start-Up Time: 3 10 mS . 5 LVPECL -
£ b, 6 Vdd
Aging: (ppm/1st Year) U Ij IZI JE—
5 ppm
Ta=25C, Vdd=3.3V "
5
Supply Current: 100 mA
Short Circuit Current: +50 mA WE—IZI—IZLIZI— Ia.s4 s
RMS Period Jitter: 5 pS

RMS Integrated Jitter

18
12kHz to 20MHz 07 pS {E I:I I:I

Phase Noise @ 10kHz: -120 dBc/Hz 5
Output Voltage:
Voh Vdd - 1.025 Vv I:I I:I I:I A
Vol vdd - 1.62 v
Rise/Fall Time: 0.4 0.8 nS |om |
Output Level: LVPECL . .
LVPECL Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel Vdd
ouT
[ : . " 50Q2 L 20V
Tristate internal pull up. Output active when high 1
50Q
ouT

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

LVPECL Surface Mount VCXO i [ CFVED|
Applications SerleS CFVED
* Serial Communications
* LVPECL Output :Rm_Jters @
* Industry Standard Outline cneS e CoHS
* Test Equipment g&r;g.su/u?g

Part Numbering Example: CFVED Z - A5 BP -222.5792TS

CFVED Z A5 BP 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP.
CFVED Blank = Bulk Blank = 0°C ~ +70°C  BP = +50 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C

A7 =-40°C ~ +85°C

CFVED

Dimensions are in mm

Specifications: Min Typ Max Unit ean
Frequency Range: 38 640 MHz - ———
Stability: -50 + 50 ppm
Supply Voltage: 3.135 3.3 3.465 \Y s
Frequency Tuning Range: +100 ppm
External Control Voltage: 0.35 3.0 \ L~~~ | !
. . ° PIN Function
Operating Temperature: -40 + 85 C 1 VCONTROL
. g 2 DISABLE
Storage Temperature: -65 +125 C T T T T 3 Ground
4 LVPECL +
Duty Cycle: 45 55 % 5 LVPECL -
Start-Up Time: 3 10 mS —U—Ij—lj— 6 vdd
Aging: (ppm/1st Year)
5 ppm 2
a=25C, Vdd=3 3V (2]
Supply Current: 100 mA
Short Circuit Current: + 50 mA WE—IZI—IZI—IZI— Ia.s4 P
RMS Period Jitter: 5 pS 1
RMS Integrated Jitter: =
12kHz to 20MHz 0.7 PS {E I:I I:I
Phase Noise @ 10kHz: -120 dBc/Hz s
Output Voltage:
Voh vdd - 1.025 Vv I:I I:I I:I 4
Vol Vdd - 1.62 \
Rise/Fall Time: 0.4 0.8 nS |z |
Output Level: LVPECL LVPECL Levels Test Circuit
Vdd
Packaging: Tape and Reel 1000 pcs per Reel ouT T
50Q 4{ 20V
|

Tristate internal pull up. Output active when low. o0

ouT

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: V-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

LVDS Surface Mount VCXO i
Applications SerleS CFVL |
* Serial Communications
*LVDS output * Routers @
* Industry Standard Outline oS ces RoHS
* Test Equipment %aor;r;.su/xgg

Part Numbering Example: CFVL Z - A5BP -222.5792TS

CFVL Z A5 BP 222.5792 TS
Eﬁa PACKAGING OPTIONS | OPERATING TEMP.
CFVL Blank = Bulk Blank = 0°C ~ +70°C TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C BP = +50 ppm

A7 =-40°C ~ +85°C

CFVL

Specifications: Min Typ Max Unit Dimensions are in mm
L400
Frequency Range: 38 640 MHz
U J v ]
Stability: -50 +50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv .
=
Frequency Tuning Range: +100 ppm
External Control Voltage: 0.35 3.0 \Y
I o WY e Y. W N
Operating Temperature: -40 + 85 °C PIN Function
CONTRO|
Storage Temperature: -55 +125 °C g ; \éNAgLT; -
Duty Cycle: 45 55 9, T 2 S\r/%usni
Start-Up Time: 3 10 mS ‘ 2 \L/‘d’gs -
Aging: (ppm/1st Year) 5 U Ij IZI B
m
Ta=25C, Vdd=3.3V PP -
(2]
Supply Current: 100 mA .[__ |;| |Z| IZI 1 1
Short Circuit Current: +50 mA - fase| °
RMS Period Jitter: 5 pS 8
RMS Integrated Jitter: =:[:ﬁ I:[ I:[ —
12kHz to 20MHz 0.7 pS ?
Phase Noise @ 10kHz: -120 dBc/Hz &
Output Voltage:
Voh Vdd - 0.9 v I:I I:I I:I A
Vol Vdd - 1.6 V
0 | 508
Output Differential Voltage: 247 355 454 mV
LVDS Levels Test Circuit
Rise/Fall Time: 0.4 0.8 nS
ouT
Output Level: LVDS 500
Packaging: Tape and Reel 1000 pcs per Reel
Vo
s g™ : . . " 50Q
Tristate internal pull up. Output active when high
out

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: V-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Thru Hole VCXO

* Wide frequency range

CARDINAL COMPONENTS

e Extended temperature range and tight symmetry available

e Broad range of pullability

Series| CV01

®
RoHS

COMPLIANT

Part Numbering Example: CV01L-A3B3-15.360AP

2002/95/EC

CVo1 L A3 B3 15.360 A P
stagiiy M FREQUENCY [l TUNING RANGE Jll LINEARITY |
CVo1 Blank = A1=-10°C ~ +50°C B6 =+100 ppm A =50 ppm Blank = +20%
5.0V A2=-10°C ~ +60°C BP =50 ppm B = £100 ppm Q =t15%
L=33V A3=-30°C~+75°C BR =+25 ppm C =+150 ppm P =+10%
A4=-40°C ~ +75°C D = +200 ppm
AB=-0°C~+70° E = 250 ppm
F =+300 ppm
G =+350 ppm

Specifications:

Frequency Range:

1.000 MHz to 150.000 MHz

Available Stability Options: +100 ppm
150 ppm
25 ppm

Output Series: TTL/HCMOS

Input Voltage:

+5.0 VDC #5%
+3.3VDC #5%

Frequency Tuning Range:

+50 ppm

+100 ppm
+150 ppm
1200 ppm
+250 ppm
+300 ppm
+350 ppm

External Control Voltage:

+2.5VDC 2.0 VDC (5V)
+1.65 VDC @ +1.35VDC

Linearity: +20% Max.
+15% Max.
+10% Max.

Polarity of Freq. Slope: Positive

Output Voltage:

TTL VoL=0.4 V Max.
TTL Von=2.4 V Min.
HCMOS VoL=10%Vop V Max.
HCMOS VorH=90%Vop V Min.

Operating Temperature
Range Options:

-0°C to +70°C
-40°C to +85°C

Output Load:

10 TTL
15 pf HCMOS

Maximum Input Current:

20 mA (1.000 to 20.000 MHz)
40 mA (20.010 to 50.000 MHz)
50 mA (50.010 to 160.000 MHz)

Maximum Rise/Fall Time: 10 ns

Duty Cycle: 40/60%
45/55%

Max Start-Up Time: 10 ms

Storage Temperature:

-55°C to +125°C

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: V-090414-13

CvO1

20.8 MAX

13.2 MAX

J 1 5.08 MAX

N4 N2
H 0.9 MAX [6.3540.3

PIN FUNCTION
1 NC/CONTROL
GND

15.240.2 7
8 OUTPUT
14 Vce

ﬁ@ @#7‘
@ @ 7.6210.2
@ %y
#14 #8

GLASS STAND OFF

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com


Administrator
RoHS Lead Free


| CARDINAL COMPONENTS |
Thru Hole VCXO Series | CV04

e Half-size dip package )

e Tight symmetry option RoHS
COMPLIANT
2002/95/EC

Part Numbering Example: CV04 L - A3 B3 -15.360 AP
CVo4 L A3 B3 15.360 A P
| operarin T, [l sTasiLiry [ FReQUENCY B TUNING RANGE|
CVvo04 Blank = A1=-10°C~ +50°C BC =100 ppm A =150 ppm Blank =+20%
5.0V A2=-10°C~+60°C BP =+50 ppm B = %100 ppm Q =+15%
L=3.3V A3=-30°C~+75°C BR =+25 ppm C =150 ppm =] =+10%
A4=-40°C~+75°C D =200 ppm
A6=-0°C~+70°C E = +250 ppm
F = +300 ppm
G = +£350 ppm
Specifications:
P CVO4
Frequency Range: 1.000 MHz to 40.000 MHz
Available Stability Options: +100 ppm
+50 ppm
+25 ppm
Output Series: TTL/HCMOS 132 MAX
Input Voltage: +5.0 VDC 5% SQUARE
+3.3VDC 5%
Frequency Tuning Range:  +50 ppm Min.
+100 ppm Min.
+150 ppm Min.
+200 ppm M!n. W S6 MAX
+250 ppm Min.
+300 ppm Min.
+350 ppm Min. [09 MAX  |6.35%0.3
External Control Voltage: +2.5VDC +£2.0 VDC (5V)
+1.65 VDC @ x1.35 VDC 7.62+0.2 PIN FUNCTION
1 NC/CONTROL
Linearity: +20% Max. gL .
+15% Max. 8 Vee
+10% Max.
Polarity of Freq. Slope: Positive 7.62+0.2

Output Voltage:

TTL VoL=0.4 V Max.
TTL Von=2.4 V Min.

HCMOS VoL=10%Vbbp V Max.
HCMOS Von=90%Vop V Min.

Operating Temperature
Range Options:

-0°C to +70°C
-40°C to +85°C

Output Load:

10 TTL
15 pf HCMOS

GLASS STAND OFF

Maximum Input Current: 20 mA (1.000 to 20.000 MHz)
40 mA (20.010 to 50.000 MHz)

50 mA (50.010 to 160.000 MHz)

Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%

10 ms
-55°C to +125°C

Max Start-Up Time:
Storage Temperature:

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: V-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Programmable VCXO

- 9.6 x 11.4 SMD Series |CVPP

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CVPPZ -100.0

CVPP y4 100.0
m ADDED FEATURES
Blank = Bulk 1.0 - 200.0
T = Tube
z = Tape/Reel

Spefications: Min___Typ _ Max uni

Frequency Range: 1.0 200.0 | MHz
Stability Options -50 50 ppm ( W
9.6
Programmable Input Voltage 3.135 3.3 3.465 \ Dot inciates pin LO J
Operating Temperature -30 75 °C 3, [EI‘ [;J:LR
Range Options: i
Storage Temperature: -55 125 °C fmm
Aging (PPM/1st Year): +5
Ta=25C, Vdd=3.3V [ = |48
7 7\ AT
Pull Range -100 100 254 TvP BT
254
Supply Current 40 mA A 7 L
163 Z
Frequency Tuning Range 74 ppm/V 163
Start-Up Time 3 10 ms Pt ATBTBAIYA | 106
Note 1
Programmable Output Level: CMOS 9.25

Recommended solder pad layout
Note 1: Connect pin 2 to pin 3

PIN FUNCTION

PIN 1 OE

PIN2 CONNECT TO PIN 3

PIN 3 CONNECT TO PIN 2

PIN 4 GND

PIN5 OUTPUT

PIN 6 VCONTROL

PIN 7 FACTORY USE (MAKE NO CONNECTION)
PIN8 VDD

Tristate internal pull up. Output active when high.

Notes: Recommended .01 uF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: V-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

VC-TCXO SEecTION

Nsrngeer Output Type |VC-TCXO |PCB Mount Piiiﬁ::;imer:ion Package Style [Voltage (V) Pul(lpgre:]r;ge Stability T_rquv Ig\j:g? FH::?] ?&T_ﬂ?
VT-1 CMOS, TTL cc123 SMD 11.7x18.3x4.7 FR4 3.0, 5.0 5.0, 10.0 1.5-5.0 1 35
VT-2 cMOoS cc129 SMD 9.6x11.4x4.0 FR4 5 50,100 15-50 1 35
VT-3 | Clipped Sine | €C133 SMD 11.7x18.3x4.5 FR4 5 5.0,10.0 = 15-50 1 35
VT-4 | CMOS,TIL  cC134 SMD 11.7x18.3x4.5 FR4 33,50 50,100 15-50 1 35
VT-5 Clipped Sine CC142 SMD 8,5x13.4x5.0 FR4 3.3,5.0 5.0, 10.0 1.5-5.0 10 35
VT-6 | Clipped Sine  CTV4 SMD 9.6x11.4x4.0 FR4 3.0-5.0 4 25 12 19.6
VT-7 | Clipped Sine | CTV6 SMD 9.6x11.4x4.0 FR4 3.0-5.0 4 25 12 19.6
VT-8 LVPECL CTVED SMD 9.6x14x3.5 FR4 3.3 8 25 38 640
VT-9 LVDS CTVL SMD 9.6x14x3.5 FR4 3.3 8 2.5 38 640
VT-10| Clipped Sine  CTX5V SMD 9.6x11.4x3.9 FR4 3.0-5.0 4 25 12 19.6
VT-11| Clipped Sine | CTX8V SMD 11.7x18.3x4.7 FR4 5 8.0-15.0 |2.5,3.0, 5.0 9.6 32

/
Cardinal Components, Inc. / /
155 Route 46 West / TEL:  (973)785-1333
Wayne, NJ 07470 4 E-MAIL: sales@cardinalxtal.com

Rev: VT-090414-13 >= WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Thru Hole Mount VC-TCXO Series| CC123
* 4.5 mm height ()
* Tight stability available RoHS
e TTL/HCMOS output COMPLIANT

Part Numbering Example: CC123 L - A1 B2 45 -22.5792 M
CcC123 45 22.5792

m!haalﬂmﬂ- ﬁazahamlmi{m:

CC123 Blank =5V A2 =-10°C ~+60°C .0 ppm Blank = 40/60% L
L =33V A3 =-30°C ~+75°C 0 ppm 45 = 45/55% M

A5 = -20°C ~+70°C .5 ppm

A9 = 0°C ~+50°C .0 ppm

AA =-10°C ~+70°C .5 ppm

AB = -30°C ~+70°C .0 ppm

AC =-30°C ~+60°C .5 ppm

AE = -40°C ~+80°C .5 ppm

jos s RveRvsRvevsRvs Rus)
MO WN =
g o nnn

H o+ B H

DEREON®G

Specifications:

Frequency Range: 1.000 MHz to 35.000 MHz CC123
Available Stability Options: *1.5 ppm

2.0 ppm 183103
2.5 ppm 32
+3.0 ppm T
+3.5 ppm
+4.0 ppm
+4.5 ppm L
+5.0 ppm |
Output Series: TTL/CMOS |

Input Voltage: +5.0 VDC #5%,  +3.3 VDC 5% :[4,7102
Operating Temperature 0°C to +50°C 2.5 B ! J
Range Options: -10°C to +60°C T ' | |

-10°C to +70°C 40 MIN ‘12 '
-20°C to +70°C '

| |
-30°C to +60°C ¢ ¢ PIN CONNECTION
-30°C to +70°C T & G e okt
L ‘ 7.5+0.3 48 Out
14 |

[}
ARDINAL
X000 — 11,7403
. YYMMCD

-30°C to +75°C glll: ‘Xs:gglynot
-40°C to +80°C |

be present
when not used

Frequency Tuning Range: 5 ppm Min. —1s5m03
+10 ppm Min.

External Control Voltage: +2.5 VDC, £ 2.0 VDC, +1.65 VDC, = 1.35VDC

Output Voltage: TTL VoL=0.4 V Max.

TTL Von=2.4 V Min.
HCMOS VoL=10%Vbp V Max.
HCMOS Vorn=90%Vop V Min.

Frequency Trim Range +3.0 ppm Minimum
With Externally
Adjustable Trimmer:

Output Load: 10 LS TTL, 15 pf CMOS
Maximum Input Current: 20 mA

Maximum Rise/Fall Time: 10 ns

Duty Cycle: 40/60%

Maximum Frequency +1 ppm/yr

Aging at +25°C:

Storage Temperature: -40°C to +80°C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: VT-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series| CC129

* 4.0 mm height

» Tight stability available (D)

e TTL/IHCMOS output RoHS
COMPLIANT
2002/95/EC

Part Numbering Example: CC129 L Z - A2 B2 45 - 22.5792 M

CC129 22.5792

mﬂm lm:!m- mﬂm |FREQUENCY | PULL RANGE |

CC129 Blank =5V Blank = Bulk A2 =-10°C ~+60°C  B1=#5.0ppm  Blank = 40/60% L =+10 ppm

L=3.3V Z = Tape and Reel A3 =-30°C ~+75°C  B2=x3.0 ppm 45 = 45/55% M = +5 ppm
A5 =-20°C ~+70°C B3 = +2.5 ppm
A9 = 0°C ~+50°C B4 = +2.0 ppm
AA =-10°C ~+70°C  B5 = +1.5 ppm
AB =-30°C ~+70°C B9 = +4.0 ppm
AC =-30°C ~+60°C BB = +4.5 ppm
=-40°C ~+80°C  BF = 3.5 ppm
Specifications:
Frequency Range: 1.000 MHz to 35.000 MHz CC129
Available Stability Options: +1.5 ppm
+2.0 ppm
+2.5 ppm
+3.0 ppm 191.'5,’
+3.5 ppm
+4.0 ppm GND O C) BVee
+4.5 ppm 1.4 . / HVecontrol
' [ GND
15.0 ppm GND O O Dutput
Output Series: TTL/CMOS

Input Voltage:

+5.0 VDC #5% +3.3 VDC +5%

4.0 MAXIQ=

Operating Temperature
Range Options:

0°C to +50°C

-10°C to +60°C 10 .22 6PL
-10°C to +70°C o8 6L
-20°C to +70°C

-30°C to +60°C 7'6% :Fs,r -
-30°C to +70°C

-30°C to +75°C 10
-40°C to +80°C

Frequency Tuning Range:

RECOMMENDED SOLDER

5 ppm Min. PAD LAYOUT

+10 ppm Min.

External Control Voltage:

+2.5VDC, +2.0VDC +1.65 VDC, + 1.35VDC 9.2

Output Voltage:

TTL VoL=0.4 V Max. 777

TTL Von=2.4 V Min.
HCMOS VoL=10%Vbbp V Max.
HCMOS Vor=90%VoDp V Min.

2 1.2
w2

|
-
ia 54 3PL

T

Frequency Trim Range
With Externally
Adjustable Trimmer:

+3.0 ppm Minimum 42

Output Load:

10 LS TTL, 15 pf CMOS

Maximum Input Current: 20 mA
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Maximum Frequency +1 ppm/yr

Aging at +25°C:

Storage Temperature:

-40°C to +80°C

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: VT-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series| CC133
* 4.5 mm height @
* Tight stability available
/ RoHS
e Sinewave output COMPLIANT
2002/95/EC
Part Numbering Example: CC133LZ-A1B2-22.5792 M
CC133 L Z A1 B2 22.5792 M
| VoLTAGE | |_stagiuimy | FrequENcY] PuLL RANGE |
CC133 Blank =5V Blank = Bulk A2 =-10°C ~+60°C  B1=%5.0 ppm L =+10 ppm
L=3.3V Z = Tape and Reel A3 =-30°C ~+75°C ~ B2 =+3.0 ppm M = 5 ppm
A5 =-20°C ~+70°C B3 = +2.5 ppm
A9 = 0°C ~+50°C B4 = +2.0 ppm
AA =-10°C ~+70°C  B5=+1.5 ppm
AB = -30°C ~+70°C B9 = +4.0 ppm
AC =-30°C ~+60°C BB = 4.5 ppm
AE = -40°C ~+80°C BF = £3.5 ppm
Specifications:
Frequency Range: 1.000 MHz to 35.000 MHz CC133
Available Stability Options: +1.5 ppm
+2.0 ppm 213
2.5 ppm 3 18:3
55 pom S D b B
;4.0 PP _E o +YYMH(D - E_F'G 17
+4.0 ppm =2 =]
*4.5 ppm —l——— INTERNAL TRIM
+5.0 ppm L5 ACCESS HILE
Output Series: Clipped Sine
Input Voltage: +5.0 VDC 5% +3.3 VDC +5%
Operating Temperature 0°C to +50°C 4'5J_
Range Options: -10°C to +60°C L]
-10°C to +70°C 0 0
-20°C to +70°C 7
-30°C to +60°C ~T1, S PIN  FUNCTION
-30°C to +70°C W we R At
-30°C to +75°C 76 14 vee o
-40°C to +80°C #7 #
Frequency Tuning Range: 5 ppm Min.
+10 ppm Min. 2.7 53
External Control Voltage: +2.5VDC, £2.0 VDC +1.65 VDC, + 1.35VDC o o
30
Output Voltage: 1.0 Volt Peak To Peak 4.5]: A Z
Minimum W W
Frequency Trim Range +3.0 ppm Minimum
With Externally
Adjustable Trimmer:
Output Load: 20K OHM Parallel with 5 pf
Maximum Input Current: 3 mA
Maximum Frequency +1 ppm/yr
Aging at +25°C:
Storage Temperature: -40°C to +80°C
Packaging: Tape and Reel (1K per Reel)
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com

Wayne, NJ 07470
Rev: VT-090414-13
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Surface Mount VC-TCXO Series

* 4.5 mm height D)
 Tight stability available
- HCMOS/TTL RoHS

2002/95/EC

CC134

Part Numbering Example: CC134 L Z - A2 B2 45 - 22.5792 M
CC134 L 45 22.5792 M

VOLTAGE | PACKAGING OPTIONS | OPERATING TEWP. mwmm

CC134 Blank =5V Blank = Bulk A2 =-10°C ~+60°C B1 = +5.0 ppm Blank = 40/60% =110 ppm
L=3.3V Z = Tape and Reel A3 =-30°C ~+75°C  B2=%3.0ppm 45 =45/55% = +5 ppm
= .20°C ~+70°C B3 =%2.5ppm
A9 0°C ~+50°C ggfﬁgppm
AA = -10°C ~+70°C g bem
AC = -30°C ~+60°C oo - £4.0pPm
BB = +4.5 ppm
AE = -40°C ~+80°C BF = +3.5 ppm
Specifications:
Frequency Range: 1.000 MHz to 35.000 MHz CC134
Available Stability Options: +1.5 ppm
+2.0 ppm 213
+2.5 ppm T 18.3
+3.0 ppm e '/\ 7
14.0 g
ppm —E -— +;meL- 2.6 11.7
+4.5 ppm YYMMCD E I
O ]
+5.0 ppm _I_\ <
: 15 INTERNAL TRIM
Output Series: TTL/CMOS : ACCESS HOLE
Input Voltage: +5.0 VDC 5% +3.3 VDC +5%

Operating Temperature
Range Options:

-20°C to +70°C
-30°C to +60°C
-30°C to +70°C
-30°C to +75°C
-40°C to +80°C

4.0

L 1 LLET.]

Frequency Tuning Range:  +5 ppm Min.. — — o PIN ~ FUNCTION

+10 ppm Min. e 3 Guteur
External Control Voltage:  +2.5VDC, +2.0 VDC +1.65 VDC, +1.35 VDC w4 v S Ve
Output Voltage: TTL VoL=0.4 V Max.

TTL Von=2.4 V Min.

HCMOS VoL=10%Vbp V Max. FLI% |

= 0 i D

HCMOS Vor=90%VoD V Min. % m 5.0

Frequency Trim Range +3.0 ppm Minimum 45

With Externally

Adjustable Trimmer:

Output Load:

10 LSTTL, 15 pf CMOS

Maximum Input Current: 20 mA
Maximum Rise/Fall Time: 10 ns
Duty Cycle: 40/60%
45/55%
Maximum Frequency +1 ppm/yr

Aging at +25°C:

Storage Temperature:

-40°C to +85°C

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: VT-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series| CC142
* 5 mm height )
e Tight stability available RoHS
 Sinewave output St ree

Part Numbering Example: CC142 L Z - A2 B2 - 22.5792

CcC142 L Z A2 B2 22.5792 M
[ VOLTAGE | " sTaBILITY | FREQUENCY ]| PULL RANGE |
CC142 Blank =5V Blank = Bulk A2 =-10°C ~+60°C  B1=+5.0 ppm L =+10 ppm
L=3.3V  Z=Tape and Reel A3 =-30°C ~+75°C ~ B2 =13.0 ppm M = £5 ppm
A5 =-20°C ~+70°C B3 = +2.5 ppm
A9 = 0°C ~+50°C B4 = +2.0 ppm
AA = -10°C ~+70°C B5 =+1.5 ppm
AB = -30°C ~+70°C B9 = +4.0 ppm
AC =-30°C ~+60°C BB = 4.5 ppm
BF = 3.5 ppm

Specifications:

Frequency Range: 10.0 MHz to 35.000 MHz CC142

Available Stability Options: +1.5 ppm

2.0 ppm 13.4%0.5
+2.5 ppm 4.8
+3.0 ppm
+3.5 ppm . A
+4.0 ppm I N +0,
+4.5 ppm },l_<} 8:9%05
+5.0 ppm i z
Output Series: Clipped Sine
Input Voltage: +5.0 VDC +5% (" N Iso
+3.3 VDC 5% C— MAX LHJ
Operating Temperature 0°C to +50°C 5.08
Range Options: -10°C to +60°C — BN T
-10°C to +70°C #3 #4 g gﬂ?PUT
-20°C to +70°C S9 4 Vec
-30°C to +60°C #la ;1 "
-30°C to +70°C '
-30°C to +75°C 10

-40°C to +80°C

RECOMMENDED SOLDER

Frequency Tuning Range: 5 ppm Min. PAD LAYOUT
+10 ppm Min.

External Control Voltage:  +2.5 VDC, +2.0 VDC@ 5 V input =22
+1.65 VDC, +1.35 VDC@ 3.3 V input 2 gj: .

Output Voltage: 1.0 Volt Peak to Peak -
Minimum

Frequency Trim Range +3.0 ppm Minimum . .

With Externally _.l;?}._

Adjustable Trimmer:

Output Load: 20K OHM Parallel with 5 pf
Maximum Input Current: 3 mA

Maximum Frequency +1 ppm/yr

Aging at +25°C:

Storage Temperature: -40°C to +80°C

Packaging: Tape and Reel (1K per Reel)

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: VT-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series | CTV4
* 4.0 mm max height D)
» Eutectic reflow soldering possible RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CTV4L Z-A3 B3 -15.360

CTV4

L Z A3 B3
| series | VOLTAGE | PACKAGING 0Tions | OPERATING TeMP. | _STABILITY | FREQUENGY

Blank = 5V Z = Tape and Reel

CTVv4

L=3.3V

A1 =-10°C ~+50°C
A2 =-10°C ~+60°C
A3 =-30°C ~+75°C
A4 = -40°C ~+75°C

15.360

B3 = +2.5 ppm

Specifications:

Frequency Range:

CTv4

12.000 MHz to 19.680 MHz

11,4403
Available Stability Options: *2.5 ppm 4aq | ps
Output Series: Clipped Sine ¢2.18_ i i_< < ;
| x =
Input Voltage: +5.0VDC + 5%  Standard gg ;—§—g 9.6+0.3
+4.0 VDC # 5% E =7
+3.7VDC £ 5% i Y
+3.3VDC £ 5%  Standard 35
+3.0VDC £ 5% Q
4 Max,
Operating Temperature -30°C to +75°C  Standard i
Range Options: 4 4-0.8+01
Frequency Tuning Range:  +4.0 ppm Min. —rl N '4_32i03
External Control Voltage: +2.5VDC, +2.0 VDC (5V Supply) 26183
+1.65 VDC, +1.35 VDC (3V Supply) #1 Vcontrol
Polarity Of Freg. Slope: Positive §§ Sﬁ‘tﬁut
#4 Vsupply

Output Voltage:

1.0 Volt Peak to Peak

Minimum

Frequency Trim Range
With Externally
Control Voltage:

+3.0 ppm Minimum

Output Load:

10K OHM Parallel with 10 pf

Maximum Input Current: 2.0 mA

Maximum Frequency +1 ppm/yr 2

Aging at +25°C: RECOMMENDED SOLDER
Freq. Stability Vs. Change 0.3 ppm PADLAYOUT

of Input Voltage of £5%:

Storage Temperature:

-40°C to +85°C

Packaging:

Tape and Reel (1K per Reel)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: VT-090414-13

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series | CTV6
* 4.0 mm Max height )
e Various input supply voltage options RoHS
Part Numbering Example: CTV6L Z-A3 B3 -15.360
CTVé6 L 15.360

SERIES | VOLTAGE |

Blank = 5V Z = Tape and Reel

CTV6

L=3.3V

A1=-10°C ~+50°C
A2 =-10°C ~+60°C
A3 =-30°C ~+75°C
A4 =-40°C ~+75°C

Z A3 B3
PACKAGING OPTIONS | OPERATING TEMP. | _STABILITY |

B3 =+2.5 ppm

[FREQUENCY |

Specifications:

Frequency Range:

12.000 MHz to 19.680 MHz

Available Stability Options:

+2.5 ppm

Output Series:

Clipped Sine

Input Voltage:

+5.0 VDC 5%
+3.3VDC #5%

Operating Temperature
Range Options:

-30°C to +75°C

Frequency Tuning Range:

+4.0 ppm Min.

External Control Voltage:

+2.5 VtoVDC -20V
+1.65 V to VDC +1.35V

Polarity Of Freg. Slope: Positive
Output Voltage: 1.0 Volt Peak to Peak
Minimum

1,0+0.3
#1

#2

CTV6

9.6%0.3

1,0+0.3

#6

#5
#4 11,440.3

|
M)\/(TG__“
GHVOi
LU

#3

o
IAOAAN

4.0 MAX

26103

-02 3.2+0.1 6PL

|
[ T ]
=

1 ==

| EB:t:U.E;iO.l 6PL
762102 —-——-—
=

Frequency Trim Range +3.0 ppm Minimum J E::[e.suoa 3PL
With Externally |
Adjustable Trimmer: RECOMMENDED
SOLDER PAD LAYOUT

Output Load: 10K OHM Parallel with 15 pf 4.6 46
Maximum Input Current: 2.0 mA T'QSST | __,__i__,_ 1

- 2GND "~ Jese srL
Maximum Frequency +1.0 ppm/yr 30UT [T )
Aging at +25°C: v —!_ —!— EII:I
Freq. Stability Vs. Change  +0.3 ppm 6 Veo T'T_*_i 2
of Input Voltage of £5%: 22
Storage Temperature: -40°C to +85°C
Packaging: Tape and Reel (1K per Reel)

Cardinal Components, Inc.
TEL: (973)785-1333

155 Route 46 West
Wayne, NJ 07470
Rev: VT-090414-13

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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* LVPECL Output

* Industry Standard Outline

CARDINAL COMPONENTS

LVPECL Surface Mount VC-TCXO

Applications

* Serial Communications

* Routers

* Switches

* WAN Interfaces
* Test Equipment

Series [ CTVED

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example:

CTVED V4

CTVED Z - A5 B3 -222.5792TS

B3

222.5792

TS

A5
"SERIES | PACKAGING OPTIONS]  OPERATING TEMP. |  STABILITY | FREQUENGY| TRI-STATE

CTVED Blank = Bulk Blank = 0°C ~ +70°C B3 = +2.5 ppm TS = Tri-State
Z = Tape and Reel A5 =-20°C ~ +70°C
CTVED
Specifications: Min Typ Max Unit Dimensions are in mm
14.00
Frequency Range: 38 640 MHz
R A T
Stability: -25 +25 ppm
Supply Voltage: 3.135 3.3 3.465 \Y% -
H
Frequency Tuning Range: +/-8 ppm
External Control Voltage: 0.35 3.0 \% |
Operating Temperature: -30 +70 °C PIN Function
o 1 VCONTROL
Storage Temperature: -40 +85 °C 2 2 DISABLE
] [ 3 Ground
Duty Cycle: 45 55 % 4 LVPECL +
5 LVPECL -
Start-Up Time: 3 10 mS 1 ) 6 Vdd
Aging: (ppm/1st Year) [ ]
1 ppm —
Ta=25C, Vdd=3.3V
Supply Current: 100 mA n
Short Circuit Current: +50 mA ;._[_
RMS Period Jitter: 5 pS tese] °
RMS Integrated Jitter: 18
12kHz to 20MHz 0.7 PS ﬂ‘ﬁ I:I I:I
Phase Noise @ 10kHz: -120 dBc/Hz -
Output Voltage: 2
Voh Vdd - 1.025 \%
I 00+
| S08
Rise/Fall Time: 0.4 0.8 nS . .
LVPECL Levels Test Circuit
Output Level: LVPECL Vdd
Packaging: Tape and Reel 1000 pcs per Reel out
50Q 4—6 20V
Tristate internal pull down. Output active when low.
50Q
out

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: VT-090414-13

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

LVDS Surface Mount VC-TCXO appiications Series [CTVL |
* Serial Communications
* LVDS Output :Rotjters @
* Industry Standard Outline e e RoHS
* Test Equipment (2:&!2‘7;.;7;‘;

Part Numbering Example: CTVL Z - A5 B3 -222.5792TS

CTVL Z A5 B3 222.5792 TS
m PACKAGING OPTIONS | OPERATING TEMP.
CTVL  Blank = Bulk Blank = 0°C ~ +70°C B3 =+2.5 ppm TS = Tri-State
Z =Tape and Reel A5 =-20°C ~ +70°C

CTVL

Specifications: Min Typ Max Unit Dimensions are in mm
L400
Frequency Range: 38 640 MHz
- U J v 1 7
Stability: 25 +25 ppm
Supply Voltage: 3.135 3.3 3.465 \Y, .
&
Frequency Tuning Range: +/- 8 ppm
External Control Voltage: 0.35 3.0 \% ~ ~ ~
Operating Temperature: -30 +70 °C PIN Function
- 1 VCONTROL
Storage Temperature: -40 + 85 °C o 2 ENABLE
T T 3 Ground
Duty Cycle: 45 55 % 4 LVDS +
5 LVDS -
Start-Up Time: 3 10 mS ' e 3 6 Vdd
Aging: (ppm/1st Year) [ ]
1 ppm —
Ta=25C, Vdd=3.3V
Supply Current: 100 mA g
Short Circuit Current: +50 mA ;:[_
RMS Period Jitter: 5 pS Jesef
RMS Integrated Jitter: 18
12kHz to 20MHz 07 pS Sfﬁ I:I I:I .
Phase Noise @ 10kHz: -120 dBc/Hz
Output Voltage: g
Voh Vdd - 0.9 \Y
Vol Vdd - 1.6 v I:I I:I I:I A
Output Differential Voltage: 247 355 454 mV | 208
Rise/Fall Time: 0.4 0.8 nS
Output Lovel: VDS LVDS Levels Test Circuit
Packaging: Tape and Reel 1000 pcs per Reel out
50Q
Tristate internal pull up. Output active when high.
Vo
50Q
ouTt

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: VT-090414-13

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Surface Mount VC-TCXO

Cardinal’s CTX5 has various input supply volatge options.

The CTX5V is capable of withstanding high temperature IR reflow applica-

tions.

CARDINAL COMPONENTS

Series
®

CTX5V

COMPLIANT
2002/95/EC

Part Numbering Example: CTX5V L Z - A3 B3 -15.360

CTX5V

CTX5V

L

A1 =-10°C ~+50°C
A2 =-10°C ~+60°C
A3 =-30°C ~+75°C
A4 =-40°C ~+75°C

B3 15.360

Y4 A3
m PACKAGING OPTIONS | OPERATING TEMP. mﬁm

Blank = 5V Z =Tape and Reel
L=3.3V

B3 =+2.5 ppm

Specifications:

Frequency Range:

CTX5V

12.000 MHz to 19.680 MHz

Available Stability Options: 2.5 ppm 11,410,3
Output Series: Clipped Sine ﬁ ﬁ | ﬁ ‘n‘
Input Voltage: +5.0VDC £+ 5%  Standard f8
+3.3VDC 5% Standard 26 \L-J- ) o 6203
Operating Temperature -30°C to +75°C  Standard LS|
Range Options: = _Llj_s_
Frequency Tuning Range:  +4.0 ppm Min. 3
External Control Voltage: +2.5VDC, 2.0 VDC (5V Supply) —p—10 39
+1.65 VDC, +1.35 VDC (3V Supply) 37405 1.5+0.5
Polarity Of Freg. Slope: Positive
Output Voltage: 1.0 Volt Peak to Peak
Minimum
Frequency Trim Range +3.0 ppm Minimum . ”—:1'510'5
With Externally T 0601
Control Voltage: 7.6%0.2
Output Load: 10K OHM Parallel with 10 pf
Maximum Input Current: 2.0 mA RECDggNEE%ﬁELDER f“\“/':r':f
Maximum Frequency +1 ppm/yr 0. H , t i_l'f’_ g g%vCont
Aging at +25°C: 47 4 OUTPUT
Freq. Stability Vs. Change 0.3 ppm 7370717 3 GND
of Input Voltage of £5%: 4'3T
Storage Temperature: -40°C to +85°C % 4.7
Packaging: Tape and Reel (1K per Reel) -
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: VT-090414-13

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Surface Mount VC-TCXO Series | CTX8V
* Industry standard footprint #
Part Numbering Example: CTX8V Z - A3 B3 - 15.360
CTX8V Z A3 B3 15.360
[ staBiLITY |
CTX8V Z = Tape and Reel A1=-10°C~ +50°C B1=15.0 ppm
A2=-10°C~ +60°C B2 = +3.0 ppm
A3=-30°C~ +75°C B3 = +2.5 ppm

A4=-40°C ~ +75°C

Specifications:

Frequency Range:

9.600 MHz to 32.000 MHz

Available Stability Options: +5.0 ppm
+3.0 ppm
+2.5 ppm

Output Series: Clipped Sine

Input Voltage:

+5.0 VDC 5%

Operating Temperature
Range Options:

-10°C to +50°C
-10°C to +60°C
-30°C to +75°C
-40°C to +75°C

Frequency Tuning Range:

+8.0 ppm to £15 ppm

External Control Voltage:

+2.5VDC, 2.0 VDC

Output Voltage:

1.0 Volt Peak to Peak
Minimum

Frequency Trim Range
With Externally
Adjustable Trimmer:

+3.0 ppm Minimum

Output Load:

10K OHM Parallel with 10 pf

CTX8V

18.3%+0.3
2,
#4 O 6 %3
04 5 D | caroinaL
: E_—_ o -% 11,7+0.3
) YYMMCD
#1 o H#e
—
! 21,3105
|
02520.1 [ ! 14,710.2
1.00.1 L8 1.9

]
Maximum Input Current: 2.0 mA I‘WJ fwflu\}mf
Maximum Frequency +1 ppm/yr RECOMMENDED SOLDER §§33§E¢SE
Aging at +25°C: PAD LAYOUT 4 Vee
Freq. Stability Vs. Change  +0.3 ppm Max. | 12.7 | 3.3 |
of Input Voltage of 5% % %
3.0
Storage Temperature: -40°C to +85°C //A //%
Packaging: Tape and Reel (1K per Reel) 4'5]: - -
P, P,
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: VT-090414-13

E-MAIL: sales@cardinalxtal.com

WEB:
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CARDINAL COMPONENTS

OCXO SEecTION

Page Package Dimension . Freq Range
Number Output Type OCXO PCB Mount (LXWxH) in mm Package Style |Voltage (V)| Stability (MHz)
OX-1 HCMOS COA TH 25x25x9.6 Hermetic 5 200 ppb 10
OX-2 HCMOS cos TH 25x25x9.6 Hermetic 5 10 ppb 38.88
Cardinal Components, Inc. //
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: OX-090414-1

AN\

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Part Number: COA38.88BGABPD1545

Series; COA
Description: AT CUT OCXO

COA

FINFJ TN
1our Fur

2 ERIIND

d TR TRAL
LW
aon

[kt

DESCRIPTION MIN |TYPICAL [IMAX U/M
Frequency 38.880000 MHz
kel I -
Tolerance @ 25°C 500/1.25 <t ppb/VC(V)
Oscillator Supply Voltage 4.75 5.0 5.25 \%
OCXO Control Voltage 0 1.25 2.5 Vdc
VCXO Linearity 10 + %
Polarity of Frequency Slope positive
Operating TemperatureRange | -30 +70 °C
Oscillator Output Load 15 pF HCMOS
Eﬂoi'vxérmé’nmsggégﬁsr ate after 2 5 | 3 | +ppbiday/ippm/lyr/ioyr
RiseFall Time 4 nS
L oad capacitance 15 pF
Symmetry 45/55%

Storage temperature -40 +85 °C
Initial Current 500 mA
Steady State Current 200 mA
Phase Noise 1 Hz offset -70 dBc/Hz
Phase Noise 10 Hz offset -100 dBc/Hz
Phase Noise 100 Hz offset -130 dBc/Hz
Phase Noise 1 kHz offset -141 dBc/Hz
Phase Noise 10 kHz offset -145 dBc/Hz
Phase Noise 100 kHz offset -150 dBc/Hz
Phase Noise 1 MHz offset -160 dBc/Hz
CARDINAL
COS-XXXX
Markings 38.880000
YYMMDD
Lead Time Call Marketing

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: 0X-090414-1

TEL:

WEB:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

http://www.cardinalxtal.com




CARDINAL COMPONENTS

Part Number: COS10.0BEA7PD1545
Series: COS
Description: SC CUT OCXO

COS

FINFJ TN
HEHIL 1our Fur

2 ERIIND
d TR TRAL

== _]!ﬁ swp

DESCRIPTION MIN |TYPICAL | MAX U/M
Frequency 10.000000 MHz
Sbip oo o) 0o
Tolerance @ 25°C 10 <t ppb/VC=+2.0V
Oscillator Supply Voltage 4.75 5.0 5.25 \%
OCXO Control Voltage 0 2 4 Vdc
VCXO Linearity 10 + %
Polarity of Frequency Slope positive
CR)gneggtlng Temperature -40 +85 oC
Oscillator Output Load 15 pF HCMOS
g/losvxérmgr?q 339(;2% ate after 5 A 4 | xppb/day//ppm/1yr//10yr
RiseFall Time 6 nsS
L oad capacitance 15 pF
Symmetry 45/55%

Storage temperature -40 +85 °C
Initial Current 600 mA
Steady State Current 250 mA
Phase Noise 1 Hz offset -90 dBc/Hz
Phase Noise 10 Hz offset -125 dBc/Hz
Phase Noise 100 Hz offset -140 dBc/Hz
Phase Noise 1 kHz offset -150 dBc/Hz
Phase Noise 10 kHz offset -155 dBc/Hz
Phase Noise 100 kHz offset -160 dBc/Hz
Phase Noise 1 MHz offset -165 dBc/Hz
CARDINAL
COS-XXXX
Markings 10.000000
YYMMDD
Lead Time Call Marketing

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: OX-090414-1

TEL.:

WEB:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

http://www.cardinalxtal.com




CARDINAL COMPONENTS

Multi-Freq Output

Nfrigbeer Output Type gAuL:L)tlln PCB Mount N;‘:s}irt;f Configuration Pa(il;?/g;zimer:ion Package Style [Voltage (V)| Stability Ts‘?v T’\j:g? E:Zc:] TSE’;
M-1 CMOS CCE2C TH, SMD 2 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-6 CMOS CCE4C TH, SMD 4 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-9 CMOS CCE5C TH, SMD 5 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-13 CMOs CCE6C TH, SMD 6 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-17 CMOs ccT2C TH, SMD 2 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 2.5 0.2 200
M-21 CMOS CCT4C TH, SMD 4 Fixed Full, 9.4x11.4x3.0 Can, FR4 &3 2.5 0.2 200
M-25 CMOs CCT5C TH, SMD 5 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 2.5 0.2 200
M-29 CMOSs CCT6C TH, SMD 6 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 25 0.2 200
M-33 CMOS CCE4RC TH, SMD 4 2C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-39 CMOs CCE5RC  TH, SMD 5 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-44 CMOSs CCE6RC = TH, SMD 6 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 0.2 200
M-49 CMOS CCT4RC  TH, SMD 4 12C Full, 9.4x11.4x3.0 Can, FR4 33 2.5 0.2 200
M-54 CMOS CCT5RC TH, SMD 5 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 25 0.2 200
M-59 CMOSs CCT6RC  TH, SMD 6 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 2.5 0.2 200
M-64 |CMOS, LVPECL CCE3E TH, SMD 3 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-68 |CMOS, LVPECL CCE4E TH, SMD 4 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-72 |CMOS, LVPECL CCESE TH, SMD 5 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-76 |CMOS, LVPECL CCE6E TH, SMD 6 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-80 |CMOS, LVPECL CCT4E TH, SMD 4 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 25 100 400
M-84 |CMOS, LVPECL CCT5E TH, SMD 5 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 2.5 100 400
M-88 |CMOS, LVPECL CCT6E TH, SMD 6 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 25 100 400
M-92 |CMOS, LVPECL CCE4RE TH, SMD 4 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-97 |CMOS, LVPECL CCES5RE TH, SMD 5 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-103 (CMOS, LVPECL CCE6RE  TH, SMD 6 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 50 100 400
M-107 |CMOS, LVPECL CCT4RE & TH, SMD 4 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 25 100 400
M-112 [CMOS, LVPECL CCT5RE  TH, SMD 5] 12C Full, 9.4x11.4x3.0 Can, FR4 318 2.5 100 400
M-117 |CMOS, LVPECL CCT6RE TH, SMD 6 12C Full, 9.4x11.4x3.0 Can, FR4 3.3 25 100 400
M-122 [CMOS, LVPECL CCE6ET  TH, SMD 6 Fixed Full, 9.4x11.4x3.0 Can, FR4 3.3 50 19.44 155.52

AN\

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



Factory Prog. 2 Output CMOS Oscillator Applications

Series | CCE2C

e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial D
e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Consumer Applications COMPLIANT
e Lower system cost ¢ Product differentiation nenE
e Increased integration e Low-power applications
Part Numbering Example: CCE2C 1A 200.0/150.0
CCE2C 1A 200 150
1A = 14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 \Y
Mil-Std 883, method 3015
Output Load:
CMOS, <40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: CMOS
Packaging: 25/ Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
Cardinal Components, Inc.
TEL: (973)785-1333

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

E-MAIL: sales@cardinalxtal.com

WEB:

http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 2 Output CMOS Oscillator Series | CCE2C

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 pHA
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current 1 output@19.44 MHz; 1 output@77.76 MHz 15 mA

1 output@155.22 Mhz; 1 output@200 MHz 26 mA
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS

measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCE2C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
t5 |- ->| t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.240.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
#l [] PIN 4 FACTORY USE (MAKE NO CONNECTION)
23 PIN5 CONNECT TO PIN 6
Y OJOJOROR PIN6 CONNECT TO PIN 5
=7 7.6210.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 FACTORY USE (MAKE NO CONNECTION)

PIN10 FACTORY USE (MAKE NO CONNECTION)
(CXOXOXOJXOXOXS>
#14 48

~

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

Dot indicates pin 1 @)

11.4
3.0 o6
Or—1 —I1n r
7.60
PIN FUNCTION
_ PIN 1 FACTORY USE (MAKE NO CONNECTION)
1.40 RN . PIN 2 OE
e PIN 3 VDD
4.2 PIN 4 FACTORY USE (MAKE NO CONNECTION)
' PIN 5 CONNECT TO PIN 6
1 PIN 6 CONNECT TO PIN 5
PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 FACTORY USE (MAKE NO CONNECTION)
|~— PIN10 FACTORY USE (MAKE NO CONNECTION)
1.4 PIN 11 FACTORY USE (MAKE NO CONNECTION)
' 11.30 PIN 12 FACTORY USE (MAKE NO CONNECTION)
' PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT
7 AV AV A 7 Dimensions in mm
[ _1'60 Recommended solder pad layout
% D
Note1:
10,6 For proper operation pin 5 must be connected to pin 6
Y
VA 71F 7A417]
1 é See note 1
1.4
Cardinal Components, Inc. /

Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: M-090414-14 M-4 WEB: http://www.cardinalxtal.com

155 Route 46 West é TEL:  (973)785-1333
Z
—



CARDINAL COMPONENTS

Factory Prog. 4_0utput CMOS Oscillator Applications Series | CCE4C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial ®
e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Consumer Applications 00219 £
e Lower system cost e Product differentiation
e Increased Integration e Low-power applications
Part Numbering Example: CCE4C 1A 200.0/150.0/125.0/100.0
CCE4C 1A 200 150 125 100
| FREQUENCY B _|FREQUENGY CIFREQUENCY D
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 4 Output CMOS Oscillator

Series |CCE4C
Electrical Characteristics
DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 26 mA
1 output@19.44 MHz; 1 output@38.88 MHz
1 output@77.76 Mhz; 1 output@155.52 MHz
Example 2: 38 mA
1 output@50 MHz; 1 output@106.25 MHz
1 output@200 Mhz; 1 output@155.52 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS

measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCE4C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
t5 |- ->| t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

7)

#1 H
POOOOO®

6.35£0.3

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECTTO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 FACTORY USE (MAKE NO CONNECTION)
PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

[

Dot indicates pin 1 to

9.6

b

©TT 1130

4.2

Z) %

10.6

% A

r n
Z,

1.60

1 See note 1

1.4

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: M-090414-14

]

PIN FUNCTION
FACTORY USE (MAKE NO CONNECTION)
OE

PIN 3 VDD
CLK C OUTPUT
PIN5 CONNECT TO PIN 6
CONNECT TO PIN 5
PIN 7 GND

FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT
PIN10 FACTORY USE (MAKE NO CONNECTION)
PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OQUTPUT
PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Factory Prog. 5_0utput CMOS Oscillator Applications Series | CCE5C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial &)
e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Consumer Applications COMPLIANT
» Lower system cost  Product differentiation koo
e Increased Integration e Low-power applications
Part Numbering Example: CCE5C 1A 200.0/150.0/125.0/100.0/75.0
CCESC 1A 200 150 125 100 75
| FreQUENCY 8 _JFREQUENCY ClFREQUENGY DIFREQUENCY E
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25 / Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible,

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 5 Output CMOS Oscillator Series | CCE5C

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz

Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz

Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS

measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCE5C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

7)

#1 H
POOOOO®

6.35£0.3

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECTTOPIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

NM— 1

Dot indicates pin 1

9.6

“7(0 \

4

1
oif

|

7.60

b

11.30

4.2

A VAR
7 7

106

41 [1

1.60

1 See note 1

1.

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OQUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Factory Prog. 6_0utput CMOS Oscillator Applications Series | CCE6C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial ®
e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications o0z 193120
e Lower system cost e Product differentiation
e Increased Integration e Low-power applications
Part Numbering Example: CCE6C 1A 200.0/150.0/125.0/100.0/75.0/12.0
CCE6C 1A 200 150 125 100 75 12
| FrequEncy 8 JFREQUENGY clFReqUENCY plFReqUENCY EfFReqUENCY R
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25 / Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 6 Output CMOS Oscillator Series | CCE6C

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 50 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz; 1 output@12 MHz;
Example 2: 100 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz; 1 output@12 MHz;

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCE6C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
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Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

°

J 1 5.08 MAX

6.3520.3
15.24£0.2

#1 H7)

POECCOO®
=2 7.62£0.2

(CXOXOXOXOJXOXL]

#14 48 )

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
DD

PIN4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

3
z
w
<

NM— 1
\0
o

Dot indicates pin 1

To

11.4

3.0

X
|

7.60

4.2

b

11.30

(O]

% T 1160

V/ Y,

10.6

4 iz,

See note 1

PIN FUNCTION
PIN 1 gACTORY USE (MAKE NO CONNECTION)
E

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN'7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 CLKD OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

/
Cardinal Components, Inc.

155 Route 46 West

Wayne, NJ 07470 M-1

Rev: M_-NANA1A4-1A4 >

TEL.: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WER:  httn'// www cardinalxtal com



CARDINAL COMPONENTS

Factory Prog. 2_Output CMOS TCXO Applications Series | CCT2C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
e Industry-standard packaging saves on board space e A/D converters RoHS
* Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications COMPLIANT
e Performs well under all conditions e Low tolerance applications
e Increased integration e Low-power applications
Part Numbering Example: CCT2C 1A 200.0/ 150.0
CCT2C 1A 200 150
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 2 Output CMOS TCXO Series |CCT2C

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 pHA
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current 1 output@19.44 MHz; 1 output@77.76 MHz 15 mA

1 output@155.22 Mhz; 1 output@200 MHz 26 mA
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS

measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series |CCT2C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
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Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
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TEL: (973)785-1333
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.240.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
#l [] PIN 4 (F:%CTOR(\:/ USOE (MAKE NO CONNECTION)
23 PIN5 CONNECT TO PIN 6
Y OJOJOROX S PIN 6 CONNECT TO PIN 5
=7 7.6210.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 FACTORY USE (MAKE NO CONNECTION)

PIN10 FACTORY USE (MAKE NO CONNECTION)
(CXOXOXOXOJXOXL]
#14 48

~

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)

PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

NM— 1
\0
o

Dot indicates pin 1

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
I B PIN2 OE
1.40 | —_— PIN 3 VDD

PIN 4 FACTORY USE (MAKE NO CONNECTION)
4.2 PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5
e PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 FACTORY USE (MAKE NO CONNECTION)

PIN10 FACTORY USE (MAKE NO CONNECTION)

.4E

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)

11.30 PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

.y

% _]_6[] Bier?:gnmsrir?gr?digdrlrglder pad layout
% Note1: . ) .
For proper operation pin 5 must be connected to pin 6
10.6
£ j_ﬂlg! See note 1
1.
; 7
Cardinal Components, Inc.

155 Route 46 West TEL: (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: M-090414-14 M-202 WEB: http://Iwww.cardinalxtal.com

AN



CARDINAL COMPONENTS

Factory Prog. 4_Output CMOS TCXO Applications Series | CCT4C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
e Industry-standard packaging saves on board space e A/D converters RoHS
* Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications COMPLIANT
e Performs well under all conditions e Low tolerance applications
¢ Increased Integration e Low-power applications
Part Numbering Example: CCT4C 1A 200.0/150.0/125.0/100.0
CCT4C 1A 200 150 125 100
| FREQUENCY B _|FREQUENGY CIFREQUENCY D
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 4 Output CMOS TCXO

Series |CCT4C
Electrical Characteristics
DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 26 mA
1 output@19.44 MHz; 1 output@38.88 MHz
1 output@77.76 Mhz; 1 output@155.52 MHz
Example 2: 38 mA
1 output@50 MHz; 1 output@106.25 MHz
1 output@200 Mhz; 1 output@155.52 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS

measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series |CCT4C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24+0.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
Hl W7 PIN4 CLK COUTPUT
o PIN'5 CONNECT TO PIN 6
Y OJOJOROX S PIN 6 CONNECT TO PIN 5
= 7.62£0.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PING CLK E())OUTFéUT( o CONNECTION)
PIN10 FACTORY USE (MAKE NO CONNECTION
(CJOJOXOXOJOK>: PIN 11 FACTORY USE (MAKE NO CONNECTION)
414 48] PIN 12 FACTORY USE (MAKE NO CONNECTION)

~

PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

[ W 9.6
Dot indicates pin 1 to J
11.4
3.0 0.6
[ o — I — ] T
7.60
PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE
ST ! PIN 3 VDD
1'40—— PIN 4 CLK C OUTPUT
4.2 PIN5 CONNECT TO PIN 6
' PIN 6 CONNECT TO PIN 5
| PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT
PIN10 FACTORY USE (MAKE NO CONNECTION)
— PIN 11 FACTORY USE (MAKE NO CONNECTION)
1 4E PIN 12 FACTORY USE (MAKE NO CONNECTION)
' 11.30 PIN 13 CLK A OUTPUT
' PIN 14 CLK B OUTPUT
Dimensions in mm
v PAR Recommended solder pad layout
720 A
AnAZA T Tieo "
ote1:
For proper operation pin 5 must be connected to pin 6
10.6
VA 1717 7 ivsg
R S éIZA' See note 1

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-000414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Factory Prog. 5 _Output CMOS TCXO Applications Series | CCT5C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (&)
e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications 002193720
e Performs well under all conditions e Low tolerance applications
¢ Increased Integration e Low-power applications
Part Numbering Example: CCT5C 1A 200.0/150.0/125.0/100.0/75.0
CCT5C 1A 200 150 125 100 75
| FreQUENCY 8 _JFREQUENCY ClFREQUENGY DIFREQUENCY E
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load:

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 5 Output CMOS TCXO Series |CCT5C

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz

Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz

Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series |CCT5C
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.2410.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
T W7 PIN 4 gl(.)K c OCUTPOUT
73 PIN'5 CONNECT TO PIN 6
POOECOO® PIN6 CONNECT TO PIN 5
3 7.6210.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PINO 8LK D (o)UTPUT
PIN10 CLK E OUTPUT
(CJOJOXOXOJOK>: PIN 11 FACTORY USE (MAKE NO CONNECTION)
#14 48 | PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

~

W 9.6
Dot indicates pin 1 (@] J
11.4
3.0 0.6
[ o — I — ] T
7.60
PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE
ST ! PIN 3 VDD
1.40 | PIN 4 CLK C OUTPUT
4.2 PIN 5 CONNECT TO PIN 6
' PIN 6 CONNECT TO PIN 5
| PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT
PIN10 CLK E OUTPUT
— PIN 11 FACTORY USE (MAKE NO CONNECTION)
1 4E PIN 12 FACTORY USE (MAKE NO CONNECTION)
' 11.30 PIN 13 CLK A OUTPUT
' PIN 14 CLK B OUTPUT
Dimensions in mm
v PAR Recommended solder pad layout
720 A
Alvlzll/ e R
ote1:
For proper operation pin 5 must be connected to pin 6
10.6
VA 1717 7 ivsg
R S éIZA' See note 1

1.

/
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CARDINAL COMPONENTS

Factory Prog. 6 _Output CMOS TCXO Applications Series | CCT6C
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
e Industry-standard packaging saves on board space e A/D converters RoHS
* Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications COMPLIANT
e Performs well under all conditions e Low tolerance applications
¢ Increased Integration e Low-power applications
Part Numbering Example: CCT6C 1A 200.0/150.0/125.0/100.0/75.0/12.0
CCT6C 1A 200 150 125 100 75 12
| FrequEncy 8 JFREQUENGY clFReqUENCY plFReqUENCY EfFReqUENCY R
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
OQutput D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load:

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

/

Cardinal Components, Inc. / /

155 Route 46 West / TEL:  (973)785-1333

Wayne, NJ 07470 M-2¢ E-MAIL: sales@cardinalxtal.com
Rev: M-000414-14 - WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 6 Output CMOS TCXO Series |CCT6C

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz; 1 output@12 MHz;
Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz; 1 output@12 MHz;

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series |CCT6C

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
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Cardinal Components, Inc.
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24£0.2

~

#1 H7
POOOOO®

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dot indicates pin 1 o

i
|

7.60
1401 —
42
b 11.30
RADAAA 1160
106

1 See note 1
1.

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

AR

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Re (?onflgurablt_a i} Output_CMOS Oscﬂl_ator Applications Series | CCE4RC
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial (&)
e Software flexible, quick upgrades and changes e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications 002 68/ EC.

e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.
e Increased integration

Part Numbering Example: CCE4RC 1A 200.0/150.0/125.0/100.0

CCE4RC 1A 200 150 125 100
| FREQUENCYB _|FREQUENGY C|FREQUENCY D)
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2 - 200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Qutput D CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load:

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25 [ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 4 Output CMOS Oscillator

Series |CCE4RC
Electrical Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 26 mA
1 output@19.44 MHz; 1 output@38.88 MHz
1 output@77.76 Mhz; 1 output@155.52 MHz
Example 2: 38 mA
1 output@50 MHz; 1 output@106.25 MHz
1 output@200 Mhz; 1 output@155.52 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A
Output Clock Switching Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

TEL:

WEB:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCE4RC
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

1 5.08 MAX

15.24£0.2

6.35£0.3

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

.54

(CXOXOXOJXOXOXS>
#14 48

#1 H7
POOOOO®

~

PIN 4 CLK C OUTPUT
PIN 5 CONNECT TO PIN 6
PIN6 CONNECT TO PIN 5
PIN 7 GND

7.6210.2
PIN9 CLK D OUTPUT

PIN 11 SDAT
PIN 12 SCLK

Dimensions are in mm

PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 {O

9.6

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)

PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT
PIN'5 CONNECT TO PIN 6

Tab

"7 1130

4.2 PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN9 CLK D OUTPUT

PIN10 FACTORY USE (MAKE NO CONNECTION)

PIN 11 SCLK
PIN 12 SDAT
PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

10.6

Cardinal Components, Inc.

LI N

4 Y7,

Dimensions in mm
Recommended solder pad layout

Note1:

1.60

%,

A

See note 1

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN10 FACTORY USE (MAKE NO CONNECTION)

PIN 8 FACTORY USE (MAKE NO CONNECTION)

For proper operation pin 5 must be connected to pin 6

155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCE4RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

1
7
Cardinal Components, Inc. /
155 Route 46 West / TEL:  (973)785-1333
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CARDINAL COMPONENTS

In-Circuit Re-Configurable Features
I’C 2 Wire Interface

* Allows in-system programming into volatile configueration memory. All frequency setting can be changed providing
literally millions of frequency options.

* This universal 2 wire bus, developed by Philips, is a defacto standared for controlling and monitoring applications in
computing, communications and industrial segment

* I°C is the only 2 wire bus where devices are addressed completely by software! This saves PC-board costs and design-
in time.

* I°C easily expandable support from many semiconductor companies Multi master capability e.g. for diagnostics Proven
application in telecom market Proven in industrial enviornment used in Consumer applications.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Re (?onflgurablt_a 5 Output_CMOS Oscﬂl_ator Applications Series | CCE5RC
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial (@)
e Software flexible, quick upgrades and changes ¢ A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT

e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.
e Increased integration

Part Numbering Example: CCES5SRC 1A 200.0/150.0/125.0/100.0/75.0

CCE5RC 1A 200 150 125 100 75
" FREQUENCY B |FREQUENGY C]FREQUENCY DJFREQUENCY E|
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz 25-200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load:

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-0090414-14

TEL: (973)785-1333
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CARDINAL COMPONENTS

Re-Configurable 5 Output CMOS Oscillator Series | CCE5RC

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz

Example 2: 59 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz

Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCE5RC
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

6.35£0.3

T

15.24£0.2

~

#1 H7
POOOOO®

.54

7.6210.2

(CXOXOXOJXOXOXS>
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 SDAT

PIN 12 SCLK

PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

[

Dot indicates pin 1 {O

I—

11.4

3.0 0.6
[ o — N — - C

7.60

| N

42

Ry

©TT 1130

o

— [1e
7

N

10.6
Z ta
- ?—ZIEE See note 1

/
Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470 M-4
Rev: M-000414-14

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)

PIN4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6
PIN 6 CONNECT TO PIN 5
PIN7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT
PIN10 CLK E OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCE5RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Re-(_?onflgurablc_a 6 Output_CMOS Oscﬂl_ator Applications Series | CCE6RC
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications o
e Easily update system e Industrial
* Software flexible, quick upgrades and changes * A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications 200295/ EC
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.
e Increased integration
Part Numbering Example: CCEG6RC 1A 200.0/150.0/125.0/100.0/75.0/12.0
CCEG6RC 1A 200 150 125 100 75 12
| FREQUENCYA |~ FREQUENGY B |FREQUENCY C|FREQUENCY D|FREQUENCY E| FREQUENGY |
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
OQutput D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015
Output Load:
CMOS, <40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: CMOS
Packaging: 25/ Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
| /
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: M-090414-14
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Re-Configurable 6 Output CMOS Oscillator Series | CCE6RC

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz; 1 output@12 MHz;
Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz; 1 output@12 MHz;

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Series | CCE6RC
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Cardinal Components, Inc.
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20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

.54

(CXOXOXOJXOXOXS>
#14 48

#1 H7
POOOOO®

~

6.35£0.3

7.6210.2

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECTTO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 SDAT

PIN 12 SCLK

PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 LO

9.6

Tab

"7 1130

10.6

%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

4.2

ADADD

%,

Y%

R 7/

[1.60

See note 1

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN7 GND

PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OQUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCE6RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Re-Configurable 4 Output CMOS TCXO Applications

e High-end multimedia

» Fixed & Re-Configurable Multi-Frequency Oscillator

e Intuitive software and FC interface

e Communications

Series | CCT4RC

e Easily update system e Industrial &)
e Software flexible, quick upgrades and changes e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. ¢ New and innovative products
* Performs well under all conditions e Temperature-sensitive applications
Part Numbering Example: CCT4RC 1A 200.0/150.0/125.0/100.0
CCT4RC 1A 200 150 125 100
| FREQUENCY A | FREQUENCY B_|FREQUENCY G[FREQUENGY D
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
OQutput D CMOS 0.2 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 \Y
Mil-Std 883, method 3015
Output Load:
CMOS, <40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: CMOS
Packaging: 25/ Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: M-090414-14

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 4 Output CMOS TCXO Series | CCT4RC

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 pHA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current 1 output@19.44 MHz; 1 output@77.76 MHz 15 mA

1 output@155.52 Mhz; 1 output@200 MHz 26
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2

Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14 M-5

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Series | CCT4RC
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24+0.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
. PIN 3 VDD
1 H7 PIN 4 gl(_)K c OCUTPéJT
D PIN5 CONNECT TO PIN 6
POOOOO® PIN 6 CONNECT TO PIN 5
=7 7.6210.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
F’IN19 CLé I:())OUTF’SUT( 0 CONNECTION)
PIN10 FACTORY USE (MAKE N NNECTION
(CJOXOXOXOXOXRS PIN 11 SDAT
#14 #8 | PIN 12 SCLK
PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 {O

9.6

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
'\ PIN2 OE
1,40 _ PIN 3 VDD

PIN 4 CLK C OUTPUT
4.2 PIN 5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5
_ PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 FACTORY USE (MAKE NO CONNECTION)
1 4E

PIN 11 SCLK
. PIN 12 SDAT

11.30 PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm

[ 1.60 Recommended solder pad layout
7, Note1:

For proper operation pin 5 must be connected to pin 6

10.6

1 - See note 1

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT4RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

/
Cardinal Components, Inc. y /

155 Route 46 West / TEL:  (973)785-1333
Wayne, NJ 07470 / E-MAIL: sales@cardinalxtal.com
Rev: M-090414-14 M-5é WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Re-(_ionflgurabl_e 5 Outpu_t CMOS TC)_(O Applications Series | CCT5RC
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial &)
e Software flexible, quick upgrades and changes e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. ¢ New and innovative products
* Performs well under all conditions e Temperature-sensitive applications
Part Numbering Example: CCT5RC 1A 200.0/150.0/125.0/100.0/75.0
CCT5RC 1A 200 150 125 100 75
| FreQUENCY 8 _JFREQUENCY ClFREQUENGY DIFREQUENCY E
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
OQutput C CMOS 0.2 200 MHz
Output D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load:

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Re-Configurable 5 Output CMOS TCXO Series | CCT5RC

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz

Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz

Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Series | CCT5RC
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20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

#1 7)

H
POOOOO®

6.35£0.3

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

.54

1 JONONORONOX

PIN 6 CONNECT TO PIN 5

PIN'7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLKD OUTPUT

PIN10 CLK E OUTPUT

7.6210.2

#14 48

Dimensions are in mm

PIN 11 SDAT
PIN 12 SCLK
PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 {O

9.6

| N

I—

11.4

3.0
OoTr— —Tmn

7.60

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN4 CLK C OUTPUT

1

py

"7 1130

PIN5 CONNECT TO PIN 6

PIN6 CONNECT TO PIN 5

PIN7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

42

Dimensions in mm

7

A

10.6

I/ V /Y ix7

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

A

Recommended solder pad layout

[1.60

Note1:
For proper operation pin 5 must be connected to pin 6

See note 1

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCT5RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

________________________________________________________________________________________________________________________________________________________________________________________________|
/
Cardinal Components, Inc. / /
155 Route 46 West / TEL:  (973)785-1333
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CARDINAL COMPONENTS

Re-(_ionflgurabl_e 6 Outpu_t CMOS TC)_(O Applications Series | CCT6RC
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial (D)
* Software flexible, quick upgrades and changes * A/D converters RoHS
¢ Industry-standard packaging saves on board space * Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. ¢ New and innovative products
* Performs well under all conditions e Temperature-sensitive applications
Part Numbering Example: CCT6RC 1A 200.0/150.0/125.0/100.0/75.0/12.0
CCT6RC 1A 200 150 125 100 75 12
| FREQUENGY B_JFREQUENCY GIFREQUENGY DIFREQUENGY E| FREQUENCY R
1A=14 pin dip 0.2 - 200 MHz 0.2 - 200 MHz 0.2-200 MHz  0.2-200 MHz 25 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
OQutput D CMOS 0.2 200 MHz
Output E CMOS 25 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -2.5 2.5 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load:

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 6 Output CMOS TCXO Series | CCT6RC

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 35 mA

1 output@200 MHz; 1 output@66.666 MHz
1 output@100 MHz; 1 output@50 MHz

1 output@25 MHz; 1 output@12 MHz;
Example 2: 39 mA
1 output@200 Mhz; 1 output@155.52 MHz
1 output@100 Mhz; 1 output@77.76 MHz
1 output@50 Mhz; 1 output@12 MHz;

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 200 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT6RC

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT TRI-STATE TIMING

OE
t5 |- ->| t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24+0.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
#1 W7 PIN 4 (C:|(_)K c OCUTPCL)JT
D PIN5 CONNECT TO PIN 6
POOOOO® PIN 6 CONNECT TO PIN 5
=7 7.6210.2 PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT
[ XOXOJOXOXOX? ] PIN 11 SDAT
#14 #8 PIN 12 SCLK
PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

~

9.6

Dot indicates pin 1 )
\ 2

—

11.4

3.0 0.6
o1 11 L

7.60

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
1,40 — - PIN2 OE
Al PIN 3 VDD
4.7 PIN4 CLK C OUTPUT
' PIN5 CONNECT TO PIN 6
PIN 6 CONNECT TO PIN 5
PIN7 GND
PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 CLK D OUTPUT

PIN10 CLK E OUTPUT
1 4E PIN 11 SCLK
PIN 12 SDAT

11.30 PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

7 PAE Dimensions in mm
_1.60 Recommended solder pad layout
Z, Note1:

For proper operation pin 5 must be connected to pin 6

10.6

%
1 See note 1

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
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CARDINAL COMPONENTS

Series | CCT6RC

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

/
Cardinal Components, Inc. // /

155 Route 46 West / TEL: (973)785-1333
Wayne, NJ 07470 / E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 3_Output PECL Oscillator Applications Series | CCE3E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
« Differential PECL Output e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Product differentiation
e Increased Integration e Low-power applications
Part Numbering Example: CCE3E 1A 200.0 - 150.0
CCE3E 1A 200 150
| SERIES | PACKAGE STYLE] | FREQUENCY A_|
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015
Output Load: *
CMOQOS, < 40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: PECL/CMOS
Packaging: 25 / Tube 14 pin
Tape & Reel SMD
NoOtes: Recommenaea .Ul JF bypass capacitor rom vVCc 10 GND. Lapacitor snouid be as close 10 Osclliator as possip
* LV PECL outputs require an external termination network
l.
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
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CARDINAL COMPONENTS

Factory Prog. 3 Output PECL Oscillator Series | CCE3E

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 50 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
Example 2: 100 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS

after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2

v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Series | CCE3E

TEST CIRCUIT
AVDD—_I__ CLK out v
DD
01 F I I CLoaD
(LVbp T —MW P+/P- out
0.1 F I
— 1L

GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
ts |- = t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

P+/P- CROSSING POINT AND JITTER

P+
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24+0.2 PIN FUNCTION
PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
, PIN 3 VDD
Hl W7 PIN 4 FACTORY USE (MAKE NO CONNECTION)
o PIN'5 CONNECT TO PIN 6
Y OJOJOROX S PIN 6 CONNECT TO PIN 5
= 7.62£0.2 PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PING PECL- OUTPUT
PIN10 PECL + OUTPUT
(CJOJOXOXOJOK>: PIN 11 FACTORY USE (MAKE NO CONNECTION)
414 48] PIN 12 FACTORY USE (MAKE NO CONNECTION)

PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 FACTORY USE (MAKE NO CONNECTION)

9.6

Dot indicates pin 1

£|_
| |
J

=

PIN FUNCTION
PIN 1 EACTORY USE (MAKE NO CONNECTION)
E

— PIN 3 VDD
4.2 PIN 4 FACTORY USE (MAKE NO CONNECTION)
' PIN5 CONNECT TO PIN 6
| PIN6 CONNECT TO PIN 5
PIN'7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT
— PIN10 PECL + OUTPUT
14 PIN 11 FACTORY USE (MAKE NO CONNECTION)
' 11.30 PIN 12 FACTORY USE (MAKE NO CONNECTION)
' PIN 13 CLK A OUTPUT
PIN 14 FACTORY USE (MAKE NO CONNECTION)

7 PAE Dimensions in mm
% —_1-60 Recommended solder pad layout
Z, Note1:

10.6 For proper operation pin 5 must be connected to pin 6

R S ?—ZIEE See note 1

1.

AN\

Cardinal Components, Inc.
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CARDINAL COMPONENTS

Factory Prog. 4_Output PECL Oscillator Applications Series | CCE4E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial &)
e Differential PECL Output e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Product differentiation
e Lower system cost e Low-power applications
Part Numbering Example: CCE4E 1A 200.0 - 150.0/ 125.0
CCE4E 1A 200 150 125
| SERIES | PACKAGE STYLE] | FREQUENCY A_|FREQUENCY 5]
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load: *

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vce to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Factory Prog. 4 Output PECL Oscillator Series | CCE4E
Electrical Characteristics
DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 26 mA
1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
Example 2: 48 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @53.125 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A
Output Clock Switching Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
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CARDINAL COMPONENTS

Series | CCE4E

TEST CIRCUIT
AVDD—_I__ CLK out v
DD
01 F I I CLoaD
(LVbp T —MW P+/P- out
0.1 F I
— 1L

GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
ts |- = t5
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THREE-STATE
OUTPUTS
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CLK OUTPUT JITTER

te

P+/P- CROSSING POINT AND JITTER

P+
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

PIN FUNCTION

1524202 PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

#1 H7) PIN 4 (F:%CTOR(\:/ USOE (MAKE NO CONNECTION)
23 PIN5 CONNECT TO PIN 6
POOECOO® PIN6 CONNECTTOPIN 5

52 7.6210.2 PIN7 GND

: PIN 8 FACTORY USE (MAKE NO CONNECTION)

PIN 9 PEgL - %UTPUT

PIN10 PECL + OUTPUT
PEOPORO® PIN 11 FACTORY USE (MAKE NO CONNECTION)

#14 8 PIN 12 FACTORY USE (MAKE NO CONNECTION)

g PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

{ W 9.6
Dot indicates pin 1 to J
11.4
3.0 0.6
OTr—1 —I1n r
7.60
PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
1 40__ ' PIN2 OE
[l " S PIN 3 VDD
4.2 PIN 4 FACTORY USE (MAKE NO CONNECTION)
' PIN 5 CONNECT TO PIN 6
| PIN 6 CONNECT TO PIN 5
PIN7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 PECL - OUTPUT
PIN10 PECL + OUTPUT
1 4E PIN 11 FACTORY USE (MAKE NO CONNECTION)
. 11.30 PIN 12 FACTORY USE (MAKE NO CONNECTION)
. PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT
7 PAE Dimensions in mm
__1.60 Recommended solder pad layout
Note1:

For proper operation pin 5 must be connected to pin 6

10.6

. ?-ZIZE See note 1

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
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CARDINAL COMPONENTS

Factory Prog. 5_Output PECL Oscillator Applications Series | CCE5E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial &)
e Differential PECL Output e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Product differentiation
e Lower system cost e Low-power applications
Part Numbering Example: CCES5E 1A 200.0 - 150.0 / 125.0/100.0
CCESE 1A 200 150 125 100
| SERIES | PACKAGE STYLE] | FREQUENGY A _JFREQUENCY BIFREQUENGY
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 -200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 V
Mil-Std 883, method 3015

Output Load: *

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14
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CARDINAL COMPONENTS

Factory Prog. 5 Output PECL Oscillator Series | CCE5E

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Series | CCE5E

TEST CIRCUIT
AVDD—_I__ CLK out v
DD
01 F I I CLoaD
(LVbp T —MW P+/P- out
0.1 F I
— 1L

GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
ts |- = t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

P+/P- CROSSING POINT AND JITTER

P+
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

6.35£0.3

15.24£0.2

#1 H7)
POECCOO®

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 to

i
|

4.2

Ry

©T 1130

QA 1160

10.6

%
NN 7,

_ See note 1
1.4

1

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

AN
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CARDINAL COMPONENTS

Factory Prog. 6 Output PECL Oscillator Applications Series | CCEGE
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (@)
* Differential PECL Output ¢ A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Product differentiation
e Lower system cost e Low-power applications

Part Numbering Example: CCEGBE 1A 200.0 - 150.0/125.0/100.0/12.0
CCEG6E 1A 200 150 125 100 12

| SERIES | PACKAGE STYLE] | FREQUENGY A _JFREQUENCY BIFREQUENGY CIFREQUENGY R

1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 -200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 15

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PCEL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vce to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

/
Cardinal Components, Inc. /
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com

é TEL: (973)785-1333
-


Administrator
RoHS Lead Free


CARDINAL COMPONENTS

Factory Prog. 6 Output PECL Oscillator Series | CCEGE

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
1 CMOS output @12 MHz
Example 2: 59 mA
1 PECL output @400 MHz

1 CMOS output @106.25 MHz
1 CMOS output @200 MHz

1 CMOS output @100 MHz

1 CMOS output @12 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCEGE

TEST CIRCUIT
AVDD—_I__ CLK out v
DD
01 F I I CLoaD
(LVbp T —MW P+/P- out
0.1 F I
— 1L

GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
ts |- = t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

P+/P- CROSSING POINT AND JITTER

P+

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

6.35£0.3

15.24£0.2

#1 H7)
POECCOO®

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

9.6

Dot indicates pin 1

£|_
| |
J

=

b

11.30

7 T [ie0
Z) Z

10.6

7 A
_1 ?.ZIZ See note 1
1.4

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN 5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OQUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

AN\

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14 M-7

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Factory Prog. 4_Output PECLTCXO Applications Series | CCT4E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
* Differential PECL Output * A/D converters RoHS
¢ Industry-standard packaging saves on board space * Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Low tolerance applications
e Performs well under all conditions e Low-power applications
Part Numbering Example: CCT4E 1A 200.0 - 150.0 / 125.0
CCT4E 1A 200 150 125
| SERIES | PACKAGE STYLE] | FREQUENGY A ] _FREQUENCYB |
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz CMOS 0.2 - 200 MHz CMOS

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \Y
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 4 Output PECL TCXO Series | CCT4E
Electrical Characteristics
DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 26 mA
1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
Example 2: 48 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @53.125 MHz
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A
Output Clock Switching Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com




CARDINAL COMPONENTS

Series |CCT4E

TEST CIRCUIT
AVpp CLK out v
DD
01 F :l: I CLoap
(LVoo i P+/P- out

OUTPUT

ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

PIN FUNCTION

1524202 PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

#1 H7) PIN 4 (F:%CTOR(\;/ USOE (MAKE NO CONNECTION)
23 PIN5 CONNECT TO PIN 6
POOOOOS PIN6 CONNECTTOPIN 5

52 7.6210.2 PIN7 GND

: PIN 8 FACTORY USE (MAKE NO CONNECTION)

PIN 9 PEgL - %UTPUT

PIN10 PECL + OUTPUT
[ XOXOJOXOXOX? ] PIN 11 FACTORY USE (MAKE NO CONNECTION)

#14 8 PIN 12 FACTORY USE (MAKE NO CONNECTION)

g PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

9.6

NM— 1

Dot indicates pin 1

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE
1 40__ 1 PIN 3 VDD
B — PIN 4 FACTORY USE (MAKE NO CONNECTION)
4.2 PIN 5 CONNECT TO PIN 6
' PIN6 CONNECT TO PIN 5
PIN7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT
PIN10 PECL + OUTPUT
—»I—E— PIN 11 FACTORY USE (MAKE NO CONNECTION)
4

1 PIN 12 FACTORY USE (MAKE NO CONNECTION)
11.30 PIN 13 CLK A OUTPUT
' PIN 14 CLK B OUTPUT

Dimensions in mm
v AR Recommended solder pad layout
AAZA T Tiso

v Note1:
7, % For proper operation pin 5 must be connected to pin 6

10.6

— j-ﬂlgz See note 1
1.

/
Cardinal Components, Inc. / /
155 Route 46 West /

Wayne, NJ 07470 é
Rev: M-090414-14 M-8%2

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Factory Prog. 5 _Output PECLTCXO Applications Series | CCT5E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial (D)
* Differential PECL Output * A/D converters RoHS
¢ Industry-standard packaging saves on board space * Consumer Applications COMPLIANT
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Low tolerance applications
e Performs well under all conditions e Low-power applications
Part Numbering Example: CCTS5E 1A 200.0 - 150.0 / 125.0/ 100.0
CCT5E 1A 200 150 125 100
| SERIES | PACKAGE STYLE] | FREQUENGY A _JFREQUENCY BIFREQUENGY
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Available Stability Options: -2.5 2.5 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015

Output Load: *

CMOS, < 40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25 / Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vce to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Factory Prog. 5 Output PECL TCXO Series | CCT5E

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MiNn | Tyr | Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT5E

TEST CIRCUIT
AVpp CLK out v
DD
01 F :l: I CLoap
(LVoo i P+/P- out

OUTPUT

ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

~

#1 H7
POOOOO®

6.35£0.3

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dot indicates pin 1

9.6

b

11.30

4.2

DAL,

10.6

Z, ’

[1.60

1 — j-ﬂlgz See note 1

1.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Factory Prog. 6 Output PECL TCXO Applications Series | CCT6E
e Full Custom Multi-Frequency Programmable Osc e High-end multimedia
* Reduced EMI by turning off unused output e Communications
e Factory Programmable e Industrial D)
e Differential PECL Output e A/D converters
e Industry-standard packaging saves on board space e Consumer Applications RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Low tolerance applications 2002195/ EC
e Performs well under all conditions e Low-power applications

Part Numbering Example: CCT6E 1A 200.0 - 150.0 / 125.0/100.0/ 12.0
CCT6E 1A 200 150 125 100 12

| SERIES | PACKAGE STYLE] | FREQUENGY A _JFREQUENCY BIFREQUENGY CIFREQUENGY R

1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PCEL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

* LV PECL outputs require an external termination network
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Factory Prog. 6 Output PECL TCXO Series | CCT6E

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
1 CMOS output @12 MHz
Example 2: 59 mA
1 PECL output @400 MHz

1 CMOS output @106.25 MHz
1 CMOS output @200 MHz

1 CMOS output @100 MHz

1 CMOS output @12 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT6E

TEST CIRCUIT
AVpp CLK out v
DD
01 F :l: I CLoap
(LVoo i P+/P- out

OUTPUT

ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

~

#1 H7
POOOOO®

6.35£0.3

.54

7.6210.2

(CXOXOXOXOJXOXL]
#14 48

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dot indicates pin 1

9.6

Ry

©T 1130

4.2

Z.
106

7 7
4

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

|

1.60

See note 1

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN6 CONNECTTO PIN 5

PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT

PIN 9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 FACTORY USE (MAKE NO CONNECTION)
PIN 12 FACTORY USE (MAKE NO CONNECTION)
PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



CARDINAL COMPONENTS

Re (_Ionflgurabl_e ! Output_ PECL Oscﬂl_ator Applications Series | CCE4RE
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial (&)
e Software flexible, quick upgrades and changes e A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications Provtrarid

e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.
e Differential PECL Output

Part Numbering Example: CCE4RE 1A 200.0 - 150.0 / 125.0

CCE4RE 1A 200 150 125
[ SERIES ] PACKAGE STYLE| " FREQUENCYA _|FREQUENCY B|
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 \Y
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 uF bypass capacitor from Vce to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 4 Output PECL Oscillator Series | CCE4RE

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 26 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
Example 2: 48 mA
1 PECL output @400 MHz

1 CMOS output @106.25 MHz
1 CMOS output @53.125 MHz

Idds  Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%
Frequency Switch Time Change time 2 4 ms
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CARDINAL COMPONENTS

Series | CCE4RE

TEST CIRCUIT
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

~

#1 H7
POOOOO®

6.35£0.3

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD

PIN 4 FACTORY USE (MAKE NO CONNECTION)
PIN5 CONNECT TO PIN 6

.54

PIN6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 PECL - OUTPUT

PIN10 PECL + OUTPUT

7.6210.2

(CXOXOXOJXOXOXS>
#14 48

Dimensions are in mm

PIN 11 SDAT
PIN 12 SCLK
PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

(

Dot indicates pin 1 LO

9.6

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE

PIN 3 VDD

PIN 4 FACTORY USE (MAKE NO CONNECTION)
PIN 5 CONNECT TO PIN 6

iy

"7 1130

4.2 PIN6 CONNECT TO PIN 5

PIN7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OQUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm

%,

10.6

7 %
I 7/

ADADD

Recommended solder pad layout
[1.60

Note1:

For proper operation pin 5 must be connected to pin 6

See note 1
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CARDINAL COMPONENTS

Series | CCE4RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West
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CARDINAL COMPONENTS

Re-Configurable 5 Output PECL Oscillator Applications

e High-end multimedia
e Communications

» Fixed & Re-Configurable Multi-Frequency Oscillator

e Intuitive software and FC interface

Series | CCE5RE

e Easily update system e Industrial (&)
* Software flexible, quick upgrades and changes * A/D converters RoHS
e Industry-standard packaging saves on board space e Consumer Applications 2002195/ EC
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.
e Differential PECL Output
Part Numbering Example: CCES5RE 1A 200.0 - 150.0/125.0/100.0
CCESRE 1A 200 150 125 100
|~ SERIES | PACKAGE STYLE ] | FREQUENCY A_|FREQUENCY BIFREQUENGY C
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 V
Mil-Std 883, method 3015
Output Load: *
CMOS, < 40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: PECL/CMOS
Packaging: 25/ Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
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CARDINAL COMPONENTS

Re-Configurable 5 Output PECL Oscillator Series | CCE5RE

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEscCRIPTION CONDITIONS Mn Tyr  Max UniT
1t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 V
Frequency Switch Time Change time 2 4 ms
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CARDINAL COMPONENTS

Series | CCE5RE

TEST CIRCUIT
AVDD—_l__ CLK out
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24£0.2

#1 H7
POOOOO®

(CXOXOXOXOJXOXL]
#14 48

~

52 7.6210.2

Dimensions are in mm

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 SDAT

PIN 12 SCLK

PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dot indicates pin 1

9.6

4.2

Ry

©T 1130

10.6

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

RADAAA 1160
Z.

7 %
%

See note 1

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

PIN'5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OQUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Series | CCE5RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14
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CARDINAL COMPONENTS

Re-Configurable 6 Output PECL Oscillator Applications

e High-end multimedia
e Communications

» Fixed & Re-Configurable Multi-Frequency Oscillator

e Intuitive software and FC interface
e Easily update system
e Software flexible, quick upgrades and changes

e Industry-standard packaging saves on board space
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp.

e Differential PECL Output

e Industrial

¢ A/D converters
e Consumer Applications

Series | CCE6RE

(&)
RoHS

COMPLIANT
2002/95/EC

Part Numbering Example: CCEG6RE 1A 200.0 - 150.0/125.0/100.0/12.0

CCEG6RE 1A 200 150 125 100 12
|~ SERIES | PACKAGE STYLE] | FREQUENCY A_|FREQUENCY BIFREQUENCY CFREQUENGY
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -50 50 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 5
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 \%
Mil-Std 883, method 3015
Output Load: *
CMOS, <40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: PCEL/CMOS
Packaging: 25 / Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333
Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
Rev: M-090414-14 WEB: http://lwww.cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 6 Output PECL Oscillator

Series | CCE6RE
Electrical Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA
1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
1 CMOS output @12 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz
1 CMOS output @12 MHz
Idds Shutdown Power Supply Curr Shutdown active 5 20 A
Output Clock Switching Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14
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TEST CIRCUIT
AVpp CLK out Vi
DD
01 F I I CLoap
(L)VoD T —MW P+/P- out
01 F
I i
GND
ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
t4 »|
fe— t) ———»
OUTPUT
t3 tg
OUTPUT TRI-STATE TIMING
OE
t5 |- - t5
ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

CPU FREQUENCY CHANGE
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

T

a0, PIN FUNCTION
1524202 PIN 1 OE (CONNECT TO VDD)
PIN2 SUSPEND (CONNECT TO GND)

PIN 3 VDD
7 w7) PIN4 CLK C OUTPUT
o PIN 5 CONNECT TO PIN 6
S JOJONOROXOX PIN 6 CONNECT TO PIN 5
- 7.6210.2 PIN 7 GND

PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 PECL - OUTPUT
PIN10 PECL + OUTPUT

(CXOXOXOJXOXOXS> PIN 11 SDAT
#14 #8 PIN 12 SCLK
7 PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

[

Dot indicates pin 1 LO

I—

11.4

3.0 06
[ o — N — - C

7.60

| N

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN 2 OE
N T PIN 3 VDD
1'40—— PIN 4 CLK C OUTPUT
4.2 PIN5 CONNECT TO PIN 6
' PIN 6 CONNECT TO PIN 5
PIN 7 GND
PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 PECL - OUTPUT
PIN10 PECL + OUTPUT
— PIN 11 SCLK
1% PIN 12 SDAT
' 11.30 PIN 13 CLK A OUTPUT
' PIN 14 CLK B OUTPUT

Dimensions in mm
Recommended solder pad layout

o

A77A7 —Ti6

v Note1:
% For proper operation pin 5 must be connected to pin 6

10.6

— ;-ﬂlgz See note 1

1.4

AN

Cardinal Components, Inc.
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CARDINAL COMPONENTS

Series | CCE6RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Re-(_:onflgurabl_e 4 Outpqt PECL TCX_O Applications Series | CCT4RE
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial (D)
e Industry-standard packaging saves on board space e A/D converters RoHS
* Mult. outputs 1 pkg vs. mult. osc & assoc. comp. * Consumer Applications COMPLIANT
e Differential PECL Output ¢ New and innovative products
* Performs well under all conditions e Temperature-sensitive applications
Part Numbering Example: CCT4RE 1A 200.0 - 150.0/ 125.0
CCT4RE 1A 200 150 125
|~ SERIES | PACKAGE STYLE] [ FREQUENGY A _JFREQUENCY B
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PECL/CMOS

Packaging: 25 [ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 4 Output PECL TCXO Series | CCT4RE

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 26 mA

1 PECL Output @155.52 MHz
1 CMOS Output @19.44 MHz
1 CMOS Output @38.88 MHz
Example 2: 48 mA
1 PECL Output @400 MHz

1 CMOS Output @106.25 MHz
1 CMOS Output @53.125 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 14 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT4RE

TEST CIRCUIT
AVpp CLK out v
DD
01 F I I CLoaD
(LVbp MW P+/P- out
01 F 1
GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
tp ——
OUTPUT
t3 tg

OUTPUT TRI-STATE TIMING

OE

jts - = t5
ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

P-
Vbo/2
P+
SELECT OLD SELECT X NEW SELECT STABLE
< Fgiq - Fhew —>
CPU

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

PIN FUNCTION
152420.2 PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD
#1 H7) PIN 4 (F:%CTOR(\;/ USOE (MAKE NO CONNECTION)
D PIN 5 NNECT TO PIN 6
Y @ @ @ @ @ PIN 6 CONNECT TO PIN 5
54 7.6210.2 PIN7 GND

) PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN 9 PEgL - %UTPUT
PIN10 PECL + OUTPUT

12 JOJOJOJOXOK: ] PIN 11 SDAT
#14 #8 PIN 12 SCLK
7 PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

9.6

Dot indicates pin 1

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
I PIN 2 OE
1.40 _ PIN 3 VDD
— PIN 4 FACTORY USE (MAKE NO CONNECTION)
4.2 PIN5 CONNECT TO PIN 6
PIN 6 CONNECT TO PIN 5
— PIN 7 GND
PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT
- PIN10 PECL + OUTPUT
PIN 11 SCLK
1.4 PIN 12 SDAT
11,30 PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

Dimensions in mm

Vi » [ 1.60 Recommended solder pad layout
7, Note1:

For proper operation pin 5 must be connected to pin 6

10.6

— ?glgz See note 1
1.4

/
Cardinal Components, Inc.

155 Route 46 West TEL: (973)785-1333

Wayne, NJ 07470 E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Series | CCT4RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

* The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com




CARDINAL COMPONENTS

Re-Configurable 5 Output PECL TCXO  Applications

CCT5RE
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia

Series

e Intuitive software and FC interface e Communications
e Easily update system e Industrial &)

e Industry-standard packaging saves on board space e A/D converters RoHS
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Consumer Applications COMPLIANT
e Differential PECL Output ¢ New and innovative products

* Performs well under all conditions e Temperature-sensitive applications

Part Numbering Example: CCT5RE 1A 200.0 - 150.0 / 125.0/100.0

CCTSRE 1A 200 150 125 100
|~ SERIES | PACKAGE STYLE] | FREQUENCY A_|FREQUENCY BIFREQUENGY C
1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz
9=9.6x11.4 SMD
Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
Output C CMOS 0.2 200 MHz
Available Stability Options: -2.5 2.5 ppm
Supply Voltage: 3.135 3.3 3.465 \%
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): +1 ppm
Ta=25C, Vdd=3.3V
Static Discharge Voltage 2000 V
Mil-Std 883, method 3015
Output Load: *
CMOS, <40 MHz 30 pF
CMOS, > 40 MHz 15 pF
Output Level: PECL/CMOS
Packaging: 25/ Tube 14 pin
Tape & Reel SMD
Notes: Recommended .01 puF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network
Cardinal Components, Inc.
155 Route 46 West TEL:  (973)785-1333

Wayne, NJ 07470
Rev: M-090414-14

E-MAIL: sales@cardinalxtal.com

WEB:
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CARDINAL COMPONENTS

Re-Configurable 5 Output PECL TCXO Series | CCT5RE

Electrical Characteristics

DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd  Total Power Supply Current Example 1: 29 mA

1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz

Idds Shutdown Power Supply Curr Shutdown active 5 20 A

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
1t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 V
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCT5RE

TEST CIRCUIT
AVpp CLK out v
DD
01 F I I CLoaD
(LVbp —MW P+/P- out
0.1 F I
GND

ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT TRI-STATE TIMING

OE
ts |- ->| t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

ts

P+/P- CROSSING POINT AND JITTER

P-
Vbp/2
P+
CPU FREQUENCY CHANGE
SELECT OLD SELECT X NEW SELECT STABLE
~<— Foiq < Frew ——
CPU
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

5.08 MAX

15.24£0.2

#1 7)

H
POOOOO®

6.35£0.3

PIN FUNCTION

PIN 1 OE (CONNECT TO VDD)

PIN 2 SUSPEND (CONNECT TO GND)
PIN 3 VDD

PIN4 CLK C OUTPUT

PIN5 CONNECT TO PIN 6

.54

PIN 6 CONNECT TO PIN 5

PIN'7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

7.6210.2

1 JONONORONOX

#14 48

Dimensions are in mm

PIN 11 SDAT
PIN 12 SCLK
PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

[

M1

Dot indicates pin 1 {O

9.6

I—

11.4

|
J

£

7.60

PIN FUNCTION

PIN 1 FACTORY USE (MAKE NO CONNECTION)
PIN2 OE

PIN 3 VDD

PIN 4 CLK C OUTPUT

o

©TT 1130

4.2 PIN5 CONNECT TO PIN 6

PIN & CONNECT TO PIN 5

PIN 7 GND

PIN 8 FACTORY USE (MAKE NO CONNECTION)
PIN9 PECL - OUTPUT

PIN10 PECL + OUTPUT

PIN 11 SCLK

PIN 12 SDAT

PIN 13 CLK A OUTPUT

PIN 14 CLK B OUTPUT

Dimensions in mm

% %,

10.6

Av/g

I Va7,

1

1.60

Recommended solder pad layout

Note1:
For proper operation pin 5 must be connected to pin 6

See note 1

1.

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14
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CARDINAL COMPONENTS

Series | CCT5RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Re-(_:onflgurabl_e 6 Outpqt PECL TCX_O Applications Series | CCT6RE
» Fixed & Re-Configurable Multi-Frequency Oscillator * High-end multimedia
e Intuitive software and FC interface e Communications
e Easily update system e Industrial )
e Industry-standard packaging saves on board space e A/D converters 5.2!1..57
e Mult. outputs 1 pkg vs. mult. osc & assoc. comp. e Consumer Applications 2002195 EC
e Differential PECL Output ¢ New and innovative products
* Performs well under all conditions e Temperature-sensitive applications

Part Numbering Example: CCT6RE 1A 200.0 - 150.0 /125.0/100.0/12.0

CCT6RE 1A 200 150 125 100 12

[~ SERIES | PACKAGE STYLE] | FREQUENCY A_|FREQUENCY BIFREQUENCY CFREQUENGY

1A=14 pin dip 100-400 MHz PECL 0.2 - 200 MHz 0.2-200 MHz 0.2 - 200 MHz

9=9.6x11.4 SMD

Specifications: Min Typ Max Unit
Frequency Range:
Output PECL + 100 400 MHz
Output PECL - 100 400 MHz
Output A CMOS 0.2 200 MHz
Output B CMOS 0.2 200 MHz
OQutput C CMOS 0.2 200 MHz
Output R Fixed 12 MHz
Available Stability Options: -2.5 25 ppm
Supply Voltage: 3.135 3.3 3.465 Vv
Operating Temperature -40 85 °C
Range Options:
Storage Temperature: -55 125 °C
Duty Cycle: 40 60 %
45 55 %
Start-Up Time: 3 10 mS
Aging (PPM/1st Year): 11 ppm

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv
Mil-Std 883, method 3015

Output Load: *

CMOS, <40 MHz 30 pF

CMOS, > 40 MHz 15 pF

Output Level: PCEL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

Re-Configurable 6 Output PECL TCXO Series | CCT6RE
Electrical Characteristics
DESCRIPTION CONDITIONS MiNn  Tyr  Max Unit
loh  Output High Current Voh = (L)vVdd - 0.5, (L)Vdd = 3.3V 12 24 mA
lol Output Low Current Vol = .5, (L)Vdd = 3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 0.7 V
Vil Low-Level Input Voltage CMOS levels, % of Vdd 0.3 V
lih Input High Current Vin = AVdd - 0.3V <1 10 HA
lil Input Low Current Vin=+0.3V <1 10 A
loz Output Leakage Current tri-state outputs 10 A
Idd Total Power Supply Current Example 1: 29 mA
1 PECL output @155.52 MHz
1 CMOS output @19.44 MHz
1 CMOS output @38.88 MHz
1 CMOS output @77.76 MHz
1 CMOS output @12 MHz
Example 2: 59 mA
1 PECL output @400 MHz
1 CMOS output @106.25 MHz
1 CMOS output @200 MHz
1 CMOS output @100 MHz
1 CMOS output @12 MHz
Idds Shutdown Power Supply Curr Shutdown active 5 20 A
Output Clock Switching Characteristics
DESCRIPTION CONDITIONS MNn  Tyr Max UniT
1/t1  Output Frequency Clock output limit, CMOS, Commercial 0.2 200 | MHz
Clock output limit, PECL, Commercial 100 400 | MHz
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 nS
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 nS
t5 Output tri-state timing Time for output to enter/leave tri-state mode 150 300 nS
after SD/OE switches
t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 pS
measured at Vdd/2
v7 P+/P- Crossing Point Crossing point ref. to Vdd/2, bal res. net -0.2 0 0.2 \%
Frequency Switch Time Change time 2 4 ms

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: M-090414-14

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com
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| CARDINAL COMPONENTS _ i
CARDINAL COMPONENTS Series | CCT6RE

TEST CIRCUIT
AVpp CLK out Vi
DD
01 F I I CLoap
(L)VoD T —MW P+/P- out
01 F
I i
GND
ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME
t4 »|
fe— t) ———»
OUTPUT
t3 tg
OUTPUT TRI-STATE TIMING
OE
t5 |- - t5
ALL
THREE-STATE
OUTPUTS

CLK OUTPUT JITTER

te

CLK
OUTPUT

P+/P- CROSSING POINT AND JITTER

CPU FREQUENCY CHANGE

SELECT OLD SELECT X NEW SELECT STABLE

-— F0|d e E— t9 - Fnew —>

- ??—\_22
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

T

a0, PIN FUNCTION
1524202 PIN 1 OE (CONNECT TO VDD)
PIN 2 SUSPEND (CONNECT TO GND)

PIN 3 VDD
0 w7) PIN 4 CLK C OUTPUT
o PIN 5 CONNECT TO PIN 6
S JOJONOROXOX PIN6 CONNECT TO PIN 5
- 7.6210.2 PIN7 GND

PIN 8 12 MHz REF CLOCK OUTPUT
PIN 9 PECL - OUTPUT
PIN10 PECL + OUTPUT

[ XOXOJOXOXOX? ] PIN 11 SDAT
#14 #8 PIN 12 SCLK
7 PIN 13 CLK A OUTPUT
Dimensions are in mm PIN 14 CLK B OUTPUT

9.6

Dot indicates pin 1

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
— PIN 2 OE
1.40 | — PIN 3 VDD

PIN4 CLK C OUTPUT
4.2 PIN5 CONNECT TO PIN 6

PIN 6 CONNECT TO PIN 5
— PIN 7 GND
PIN 8 12 MHz REF CLOCK OUTPUT
PIN9 PECL - OUTPUT
_, PIN10 PECL + OUTPUT

PIN 11 SCLK

1.4 PIN 12 SDAT
11.30 PIN 13 CLK A OUTPUT
PIN 14 CLK B OUTPUT

Dimensions in mm

% » _1,6 Recommended solder pad layout
7, Note1:

For proper operation pin 5 must be connected to pin 6

o

10.6

— j-ﬂlgz See note 1
1.4

/
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CARDINAL COMPONENTS

Series | CCT6RE

Flash Programmability:

Non-Volatile programming enables easy customization, ultrafast turnaround, performance tweaking, design timing
margin testing, inventory control, lower part count, and more secure product supply. In addition, any part in the family
can also be programmed multiple times, which reduces programming errors and provides an easy upgrade path for
existing designs.

Feature of the I’C-bus:

* Only two bus lines are required; a serial data line (SDA) and a serial clock line (SCL)

 Each device connected to the bus is software addressable by a unique address and simple master/slave relationship exist
at all times; master can operate as a master- transmitter or as master-receivers

* [t’s a true multi-master bus including collision detection and arbitration to prevent data corruption if two or more
master simultaneously initiate data transfer

* Serial 8-bit oriented, bidirectional data transfers can be made at up to 100 Kbit/s in the standard mode, up to 400 kbit/s
in the fast-mode, or up to 3.4 Mbit/s in the High-speed mode

Designer Benefits:

I>C bus compatible In Circuit Reconfigurable Oscillator “ICRO” allow a system design to rapidly progress directly from
a functional block diagram to a prototype. Moreover, since they “clip’ directly onto the I>C bus without any additional

external interfacing, they allow a prototype system to be modified or upgraded simply by ‘clipping’ or ‘unclipping’
ICRO to or from the bus.

Here are some of the feature of I>C- bus compatible ICRO which are particularly attractive to designer

* Functional blocks on the block diagram correspond with the actual ICRO designs proceed rapidly from block diagram
to final schematic

* No need to design bus interfaces because the I?C-bus interface is already integrated on the ICRO

* Integrated addressing and data-transfer protocol allow systems to be completely software-defined

» The same ICRO types can often be used in many different applications

* Design-time reduces as designers quickly become familiar with the frequently used functional book represented by I°C-
bus compatible and ICRO

* [CRO can be added to or remove from system without affecting any other circuits on the bus

In addition to these advantages, the CMOS ICRO in the I’C-bus compatible range offer designers special feature which
are particularly attractive for portable equipment and battery-backed systems.

They All Have:

» Extremely low current consumption
* High Noise immunity
» Wide operating temperature range

Manufacturer Benefits

I>C-bus compatible ICRO don’t only assist designer, they also give a wider range of benefits to the equipment
manufacturer because:

* The simple 2-wire serial I?C bus minimizes interconnections so ICRO have fewer pins and there are not so many PCB
tracks; result- smaller and less expensive PCBs

* The completely integrated I?°C-bus protocol eliminates the need for address decoders and other ‘glue logic’

¢ The multi-master capability of the I?°C-bus allows rapid testing and alignment of end-user equipment via external
connections to an assembly line

* I2C-bus handbook, I’C Website: www.semiconductors.philips.com/I2C

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

6 Output Telecom Oscillator Applications Series | CCEGET
e Common multiple telecom frequencies 1 package e SDH/SONET
* Reduced EMI ¢ Digital Switching
e Differential PECL Output e Test Equipment &
e Cellular Telephony RoHS
e Land Mobile Radio o002, 93120

e Communications

Part Numbering Example: CCEG6ET 1A
CCEGET 1A

1A = 14 pin dip
9 =96x114

Specifications: Min Typ Max Unit

Frequency Range:

* Qutput PECL + 155.52 MHz

* Output PECL - 155.52 MHz

Output A CMOS 19.44 MHz

Output B CMOS 38.88 MHz

Output C CMOS 77.76 MHz

Output R Fixed 12.00 MHz

Available Stability Options: -50 50 ppm

Supply Voltage: 3.135 3.3 3.465 Vv

Operating Temperature -40 85 °C

Range Options:

Storage Temperature: -55 125 °C

Duty Cycle: 40 60 %

45 55 %

Start-Up Time: 3 10 ms

Aging (PPM/1st Year): 15

Ta=25C, Vdd=3.3V

Static Discharge Voltage 2000 Vv

Mil-Std 883, method 3015

Output Load: 15 pF

Output Level: PECL/CMOS

Packaging: 25/ Tube 14 pin
Tape & Reel SMD

Notes: Recommended .01 pF bypass capacitor from Vcc to GND. Capacitor should be as close to oscillator as possible.
* LV PECL outputs require an external termination network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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6 Output Telecom Oscillator Series | CCEGET

Electrical Characteristics

DEescRIPTION CONDITIONS MNn  Tyr  Max UniT
loh  Output High Current Voh =Vdd - 0.5,Vdd =3.3V 12 24 mA
lol Output Low Current Vol =.5,Vdd =3.3V 12 24 mA
Vih  High Level Input Voltage CMOS levels, % of Vdd 70 %Vdd
Vil Low-Level Input Voltage CMOS levels, % of Vdd 30 |%Vdd
lih Input High Current Vin =Vdd - 0.3V <1 10 pA
lil Input Low Current Vin=+0.3V <1 10 pA
loz Output Leakage Current Tri-state outputs 10 A
Idd Total Power Supply Current All outputs active and connected to a load 75 mA
Idds  Shutdown Power Supply Curr Shutdown active 5 20 A
OE  Output Enable Connect to Vdd to enable and Gnd to disable
SO  Suspend Connect to Gnd for normal operation

Output Clock Switching Characteristics

DEescRIPTION CONDITIONS Mn  Tyr  Max UniT
1/t1  Output Frequency See page 1 for outputs
t3 Rising Edge Slew Rate Output clock rise time, 20% — 80% Vdd 0.75 1.4 V/ns
t4 Falling Edge Slew Rate Output clock fall time, 20% — 80% Vdd 0.75 1.4 V/ns
t5 Output Tri-state timing Time for output to enter/leave Tri-state mode 150 300 ns

after SD/OE switches

t6 Clock Jitter Peak-to-Peak period jitter, CLK outputs 200 ps
measured at Vdd/2

v7 P+/P- Crossing Point Crossing point ref. to Vdd/2 -0.2 0 0.2 \%
Balanced Resistor Network

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Series | CCEGET

TEST CIRCUIT

T CLK out
c Vop

D
L]
01 F 1 I LOAD
- *wv‘):)épﬂp out
1

Vp

GND
ALL OUTPUTS, DUTY CYCLE, RISE/FALL TIME

t4
) >
OUTPUT
ts t

OUTPUT 3-STATE TIMING

OE
ts |- = t5
ALL
THREE-STATE
OUTPUTS

CLK
OUTPUT

CLK OUTPUT JITTER

te

P+/P- CROSSING POINT AND JITTER

P+

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

20.8 MAX

13.2 MAX

J 1 5.08 MAX

6.35£0.3

15.24+0.2 PIN FUNCTION

OE
PIN 2 SUSPEND (CONNECT TO GND)
VDD

1 H7) PIN 4 77.76 MHz CMOS OUTPUT
23 PIN5 CONNECT TO PIN 6
Y OJOROJOX 4 PIN 6 CONNECT TO PIN 5
54 7.6210.2 PIN 7 GND
: PIN 8 12 MHz REF CLOCK OUTPUT
PIN 9 155.52 MHz PECL - OUTPUT
PIN10 155.52 MHz PECL + OUTPUT
[ XOXOJOXOXOX? ] PIN 11 FACTORY USE (MAKE NO CONNECTION)
#14 #8 PIN 12 FACTORY USE (MAKE NO CONNECTION)
g PIN 13 19.44 MHz COMS OUTPUT
Dimensions are in mm PIN 14 38.88 MHz COMS OUTPUT

9.6

Dot indicates pin 1 @)

PIN FUNCTION
PIN 1 FACTORY USE (MAKE NO CONNECTION)
1 40__ PIN2 OE
B . PIN 3 VDD
42 PIN 4 77.76 MHz CMOS OUTPUT
' PIN'5 CONNECT TO PIN 6
PIN 6 CONNECT TO PIN 5
PIN7 GND
PIN 8 12 MHz REF CLOCK OUTPUT
PIN 9 155.52 MHz PECL - OUTPUT
— PIN10 155.52 MHz PECL + OUTPUT
1 4'0 PIN 11 FACTORY USE (MAKE NO CONNECTION)
. 11.30 PIN 12 FACTORY USE (MAKE NO CONNECTION)
. PIN 13 19.44 MHz COMS OUTPUT
PIN 14 38.88 MHz COMS OUTPUT

7 P AR Dimensions in mm
i _1.60 Recommended solder pad layout
Z, % Note1:

For proper operation pin 5 must be connected to pin 6

10.6

See note 1

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: M-090414-14

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONENTS

esonator SEcTION

NEr?wgbeer Resonators | PCB Mount Pa(cl_i?gigmer:ion Package Style T_r:\?v ?I\j':g(; E:Z?] F:Sr;'g;;
R-1 CD02 TH 9.5 X9.5 X3.3 TH 292 980
R-2 CS22 SMD 3.0 X3.0 X1.5 SMD 292 980
R-3 CS31 SMD 3.8 X3.8X1.5 SMD 292 980
R-4 CS51 SMD 5.0 X5.0 X1.5 SMD 292 980
R-5 CS53 SMD 3.5 X5.0X1.5 SMD 292 980

/
Cardinal Components, Inc. %

155 Route 46 West
Wayne, NJ 07470
Rev: R-090414-16

E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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SAW Through Hole Resonator

Series| CDO2

One-Port SAW TO-39 Case Resonator One-Port Resonator
Wireless Remote Control Fundamental Mode
Wireless security transmitters and receivers Quartz Stablization
Low Cost
Part Numbering Example: CDO02-A0-50-292.123456
CDO2 - A0 - 50 - 292.123456

m ADDED FEATURES | OPERATING TEMP. JTOLERANCE] FREQUENCY

CDO2 Blank = Bulk Pack A0 =-10Cto+60°C 50 =+ 50 kHz
A2=-40 Cto +85°C 75=+75kHz
100 = + 100 kHz

Min Typ Max Units 9 S84 ax
Frequency Range FO 202 980 MHz » i
Operating Temperature TOPR -40 -10/+60 +85 °C %
Temperature Stability at 25°C -0.032 PPM/(?°C)? - v
Frequency Tolerance +50 +500 kHz c
F/FO at 25°C 0.5 Z
Storage Temp Range TSTG -40 +85 °C b [y Ty
Insertion Loss IL 3 dB i
Shunt Capacitance CO 4 pF 2 L
Motional Resistance RM 50 ? * a"'"}
Q Factor Qu 8000 20,000 ot b
Aging (First Year) Fa at 25°C -10 +10 PPM/Yr i . +1

¥ ”

1 Terminal 1
2 Terminal 2
3 Case Ground

Typical Low-Power Transmitter Application Typical Local Oscillator Application

Modulation - DKR MP5-H10
Input +aVDC +VDC I—- Qutput

+VDC

Botiom View

Bottomn View

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: R-090414-16

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONEN

SAW Ceramic Surface Mount Resonator
One-Port SAW SMD Resonator

3.0x 3.0 mm

Wireless Remote Control

Wireless security transmitters and receivers

Series CS22

One-Port Resonator
Fundamental Mode
Quartz Stablization
Low Cost

Part Numbering Example: CS22Z2-A0-50-292.123456

CS22 Z - A0 - 50 - 292.123456
[ SERIES

Blank = Bulk Pack A0 =-10Cto+60°C 50 =+ 50 kHz

Z = Tape & Reel A2=-40Cto+85°C 75=+75KkHz
100 = + 100 kHz
Min Typical Max Units
Frequency Range FO 292 980 MHz 3.0+ o13 0.85 = .08
Operating Temperature TOPR -40 -10/+60 +85 °C oy » 7l P
Temperature Stability at 25°C -0.032 PPM/(?°C)? =
Frequency Tolerance +50 +500 kHz -
F/FO at 25°C 5 |
Storage Temp Range TSTG -40 +85 °C ——"
Insertion Loss IL 3 dB H 1 T
Shunt Capacitance CO 4 pF LE 0.6
Motional Resistance RM 50 ? m u Ry et ol
Aging (First Year) Fa at 25°C -10 +10 PPM/Yr = . 3 B
Y {
-
. *E
Pin Connection

1 NC

2 , Input

3 | NC

4 NC

5 Output

6 NC

Typical Low-Power Transmitter Application Typical Local Oscillator Application

Mnclel ataon

2000

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: R-090414-16

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONEN

SAW Ceramic Surface Mount Resonator
One-Port SAW SMD Resonator

3.8 x3.8 mm

Wireless Remote Control

Wireless security transmitters and receivers

Series CS31

One-Port Resonator
Fundamental Mode
Quartz Stablization
Low Cost

Part Numbering Example: CS31Z-A0-50-292.123456

CS31 Z - A0 - 50 - 292.123456
| series] ApDED FEATURES | OPERATING TEMP. JToLERANCE] FREQUENCY |

Blank = Bulk Pack A0 =-10Cto+60°C 50 =+ 50 kHz

Z = Tape & Reel A2=-40Cto+85°C 75=+75KkHz
100 = + 100 kHz
Min Typical Max Units
Frequency Range FO 292 980 MHz e toa
Operating Temperature TOPR -40 -10/+60 +85 °C L
Temperature Stability at 25°C -0.032 PPM/(?°C)? ]
Frequency Tolerance +50 +500 kHz '
F/FO at 25°C =
Storage Temp Range TSTG -40 +85 °C LI
Insertion Loss IL 3 dB H 51 1.5Max
Shunt Capacitance CO 4 pF e
Motional Resistance RM 50 ? 06,
Aging (First Year) Fa at 25°C -10 +10 PPM/Yr gt A F
~y 2 3 da
G & 4 '_'
127
1 NC
2 Input
3 NC
4 NC
5 Cutput
6 NC
Typical Low-Power Transmitter Application Typical Lacal Qscillator Application

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: R-090414-16

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB:
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CARDINAL COMPONEN

SAW Ceramic Surface Mount Resonator
One-Port SAW SMD Resonator

5.0x 5.0 mm

Wireless Remote Control

Wireless security transmitters and receivers

Series CS51

One-Port Resonator
Fundamental Mode
Quartz Stablization
Low Cost

Part Numbering Example: CS51Z-A0-50-292.123456

CS51 Z - A0 - 50 - 292.123456
| series] ApDED FEATURES | OPERATING TEMP. JToLERANCE] FREQUENCY |

Blank = Bulk Pack A0 =-10Cto+60°C 50 =+ 50 kHz

Z = Tape & Reel A2=-40Cto+85°C 75=+75KkHz
100 = + 100 kHz
Min Typical Max Units

Frequency Range FO 292 980 MHz JSoto2, 1L0.1
Operating Temperature TOPR -40 -10/+60 +85 °C ok
Temperature Stability at 25°C -0.032 PPM/(?°C) =
Frequency Tolerance +50 +500 kHz . L
F/FO at 25°C i
Storage Temp Range TSTG -40 +85 °C v | el
Insertion Loss IL 3 dB |_§T_ 1.5848%
Shunt Capacitance CO 4 pF )
Motional Resistance RM 50 ? e +g8 '-U*_1_ ".._.-’ 27101
Aging (First Year) Fa at 25°C -10 +10 PPM/Yr D: ;

=

NC
Input
NC
NC
NC
Qutput
NC
NC

-

Ol~h|wn|b|w|k|=—=

Typical Local Oscillator Application

i1

Typical Low-Power Transmitter Application

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470

Rev: R-090414-16

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
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CARDINAL COMPONEN

SAW Ceramic Surface Mount Resonator

Series CS53

One-Port SAW SMD Resonator One-Port Resonator
5.0x3.5mm Fundamental Mode
Wireless Remote Control Quartz Stablization
Wireless security transmitters and receivers Low Cost
Part Numbering Example: CS53Z-A0-50-292.123456
CS53 Z - A0 - 50 - 292.123456

| SERIES
Blank = Bulk Pack A0 =-10Cto+60°C 50 =+ 50kHz
Z = Tape & Reel A2=-40Cto+85°C 75=+75KkHz
100 = + 100 kHz

Min Typical Max Units
Frequency Range FO 292 980 MHz
Operating Temperature TOPR -40 -10/+60 +85 °C
Temperature Stability at 25°C -0.032 PPM/(?°C)?
Frequency Tolerance + 50 +500 kHz
F/FO at 25°C = Ay
Storage Temp Range TSTG -40 +85 °C M e
Insertion Loss IL 3 dB .
Shunt Capacitance CO 4 pF H e
Motional Resistance RM 50 ? R
Aging (First Year) Fa at 25°C -10 +10 PPM/Yr oy |
; £ F
w13 3 _.f L O8
Lol
- -
& S0 T a1z "
Pin  Connection
1 Input
2 Ground (case)
3 Cutput
4 Ground (case)
Typical Low-Power Transmitter Application Typical Local Oscillator Application

L=

L Wi

i
]
cr
- Eatbars g
"-] AT Dypyusst

)
”L_._J—|
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CARDINAL COMPONENTS

Through Hole Ceramic Resonator SERIES| CzTT |
Built-in capacitor

Part Numbering Example' CZTT - AW -3-5-8. 000000

CZTA - - 8.000.000
[SERIES |
Blank = Bilk Pac A2 =-40to +85 °¢ 3=+ 3.000 3= % 3.000
Z =Tape and Reel AW =-20 to +85 °¢C 5= % 5.000 5= 5,000
Specifications Tt
Frequency Range 1.8 to 50 MHz
T 3.000 PPM (Blue Color) FEEH
Frequency Stability * 5.000 PPM (Yellow Color) '
+ 3.000 PPM (Blue Color)
Frequency Tolerance * 5.000 PPM (Yellow Color)
-40 to +85 “¢
Operating Temperature Range -20to +85 °C
1.8t0 2.99 MHz = 80 1}

3.0t03.49 MHz = 50 3
Resonator Resitance 3.5t05.99MHz=30
6.0t012.99 MHz =25

13.0t0 50.0 MHz =35 & =|=IJ 1 | 2.5 | 2.5 —”—0.3 +0.1
£0.3720.3

Insulator Resistance Min. to 100 VDC =500 M 2 Dimensions in mm
1.8 to 19.99 MHz = 30 pF
Recommended Capacitors 20 to 25.99 MHz = 15 pF
Test Circuit Samples 26 to 50 MHz =5 pF Voo
I IC
Drive Level Max. 1000 H W Output
1 Mohm
Agingat25 /ano * 3.000 PPM —1
H A
(13 | | (31 (1) Input
- - T 1 (2% Ground
Freguency Dimensions (max.) (2) L (3} Output
MHz w H st Circuit
=3 IFcul
1.79~6.00 10.0 8.0
I [FGRAT] :
6.01 ~ 13.00 10.0 10.0 WETCA0EILER 2
12.00 ~ 13.00 10.0 12.0 I (M) : WETCT4HCLI04:2
13.01 ~ 60.00 10.0 10.0 VoD sy
3.00~8.00 9.0 5.5

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: R-090414-16

TEL: (973)785-1333
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CARDINAL COMPONENTS

Through Hole Ceramic Resonator SERIES| CTZB |
Low Frequency

Part Numbering Example: CZTB - AW - 3 -5 - 0.455

CZTB - ‘ AW - 3 : 5 : 0.455
CZTB Blank = Bilk Pac A2 =-40to +85 °c 3=1% 3,000 3= %3000 In put frequency
Z =Tape and Reel AW =-20to +85 °c 5= 5,000 3 digits after dot.
Specifications CZTB
Frequency Range 0.190 to 1.250 MHz i Bk el

3.000 PPM
3.000 PPM CZTE

Frequency Stability

H+ H+]+

a

Frequency Tolerance at 25 °c

H
5.000 PPM 4355
-40 to +85 °¢
Operating Temperature Range -20to +85 °C
L

0.190 to 0.509MHz = 20 o
Resonator Resitance 0.510t0 0.699 MHz =30 1
0.700 t0 0.999 MHz =70 ©
1.000 to 1.250 MHz =100 © I— P —1

Dimesnsions inmm

Insulator Resistance Min. to 100 VDC =500 M
0.190 to 0.249 MHz = C1 = 330 pF;C2 = 470 pF Vee
Recommended Capacitors 0.250 to 0.374 MHz = C1 = 220 pF;C2 = 470 pF
Test Circuit Samples 0.375 to 0.400 MHz = C1 = 120 pF;C2 = 470 pF cl O Saida

0.401 to 1.250 MHz = C1 = C2 = 100 pF

Drive Level Max. 1000 I-lW I — X = Resonator
Ve =+5v

Agingat25 /ano t 3.000 PPM 4||:|I7 IC = 1/6TC4069UBPx2
X

[0 I—
/;]:7 STETS

Frequency Range Dimensions
(KHz) H
190 ~ 249 13.5 3.6 14.7 10.0 8.0
250~ 374 11.0 3.6 12.2 7.7 7.0
375~ 429 7.9 3.6 9.3 5.0 6.0
430 ~ 699 7.0 3.5 9.0 5.0 6.0
700 ~ 1250 5.1 2.2 6.3 2.5 4.0

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: R-090414-16
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WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

Equipment SecTiON

Wayne, NJ 07470
Rev: E-090414-11

Page . — Freq Range | Freq Range
Number Equipment Product Description Low (MHz) | High (MHz)
Programming instrument to create oscillators,
E-1 PG-3000 Field Oscillator Programming Instrument at a user specified frequency, within seconds 1 133
IN THE FIELD
Programming instrument to create oscillators,
E-2 PG-3100 Field Oscillator Programming Instrument at a user specified frequency, within seconds 1 700
IN THE FIELD
The SCUSB evaluation kit is an assembled
. . and tested PC Board That demonstrates the
E- B Evaluation Kit 1 4
8 Scuss SCUSB Ealuation Ki Multiple Output and Single Output series of 0
reconfigurable oscillators
Simultaneous temperature testing of up to
E-31 SYSTEM 8800 Production Temperature Test System four different device frequencies, easy to use 1 800
and surprisingly affordable!
Simultaneous temperature testing of up to
R-5 |IBEE Mk K 58800 Production Temperature Test System, Chinese four different device frequencies, easy to use 1 800
and surprisingly affordable!
Cardinal Components, Inc. / /
155 Route 46 West é TEL:  (973)785-1333
=

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com



CARDINAL COMPONENTS

Field Oscillator Programming Instrument Series | PG-3000

* Programming instrument to create oscillators, at a user specified frequency, within seconds IN THE FIELD
* No programming skills needed to create finished oscillators from sealed oscillator blanks

Programmable CMOS or TTL oscillator outputs

Programmable output enable and power-down feature

Programmable asynchronous or synchronous output enable

Programmable supply voltage level

PC /USB interface

Microsoft Windows compatible software

Programs all Cardinal FIPO products; CPP, CPPL, CPPD, CPPFX

Low Cost

Instrument Part Number: PG-3000

Specifications:

Frequency Range: 1.000 MHz to 133.000 MHz

Acceptable Oscillator Packages: Style 1 Full-Size 14 Pin DIP
Style 4 Half-Size 8 Pin DIP

SMD (With Optional SC-2000 Adapter 177 T 3 ,
Plasti((: (W/ op' - pen ! = CARDINAL
ptional SC-2500 Adapter) Z C'D NE < |Nc
rrogrammable tolage Ranse oy | B0 itz Retd Programmable Oscillator  p-3000
33 V 1 — 100 MHz

50 V 1— 133 MHz

Oscillator Programming Options: Output Enable Function

Power Down Operation

TTL or CMOS Output

Asynchronous / Synchronous

Ability to reprogram oscillator blank to
reuse the same part for two separate
applications with different frequency
and/or different output characteristics

Dual frequency support (CPPD)

Power Supply USB driven
Instrument Size: 6.5"x10.5" x 2.5”

Oscillator Blank Part Numbers: CPP
CPPL
CPPD
CPPFX

User Interface: USB
Microsoft Windows 98, ME, 2000
ZIF Socket
User instructions
Control parameters
Helpful error messages
Field upgradable

V/
Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: E-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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CARDINAL COMPONENTS

Field Oscillator Programming Instrument Series | PG-3100

* Programming instrument to create oscillators, at a user specified frequency, within seconds IN THE FIELD
No programming skills needed to create finished oscillators from sealed oscillator blanks

Programmable CMOS or TTL oscillator outputs

Programmable output enable and power-down feature

Programmable asynchronous or synchronous output enable

Programmable voltage level

PC/USB interface

Microsoft Windows compatible software

Programs all Cardinal FIPO products, as well as the high frequency LVDS and PECL Parts

Low Cost

Instrument Part Number:

PG-3100

-

Specifications:

1.000 MHz to 700.000 MHz

Style 1 Full-Size 14 Pin DIP

Style 4 Half-Size 8 Pin DIP

5x3.2 SMD (W/ Optional SC5320Adapter)
5x7SMD (With Optional SC2000 Adapter)
Plastic (W/ Optional SC-2500 Adapter)
9.6x11.4 SMD (W/ SC3500 Adapter)

5x7 SMD (W/ SC4000 Adapter) *

Frequency Range:
Acceptable Oscillator Packages:

|

Programmable Voltage Range 27 V 1 — 66 MHz
33 V 1 —100 MHz ° .
50 V 1—133 MHz
33 V 150 — 700 MHz *

Oscillator Programming Options:  Output Enable Function

Power Down Operation

TTL or CMOS Output

Asynchronous / Synchronous

Ability to reprogram oscillator blank to
reuse the same part for two separate
applications with different frequency
and/or different output characteristics

Dual frequency support (CPPD)

USB driven

6.5"x10.5"x2.5”

Power Supply
Instrument Size:

Oscillator Blank Part Numbers: CPP CPPFX
CPPL CPPE
CPPD CPPV
CPPHE * CPPHV *
User Interface: USB

Microsoft Windows 98SE, 2000, XP

ZIF Socket

User instructions
Graphical Interface
Helpful error messages
Field upgradeable

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: E-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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SCUSB Evaluation Kit

Operator’s Instruction Manual

Cardinal Components, Inc.
155 Rt 46 West

Wayne, N.J. 07470

(973) 785-1333

www.cardinalxtal.com

/
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Rev: E-090414-11 B3 2= WEB: http://www.cardinalxtal.com



Copyright 2003, Cardinal Components Inc.
All Rights Reserved

All attempts have been made to make the information in this manual
complete and accurate. Cardinal Components Inc. is not responsible for any
direct or indirect damages or loss of business resulting from inaccuracies or
omissions. The specifications within this document are subject to change
without notice.

SCUSB Evaluation Kit

Software License Agreement

All products (including the SCUSB Evaluation Kit, CD’s software and
documentation) are subject to the terms stated below. If you disagree with the terms
please return the Product and documentation to Cardinal Components, postage
prepaid, within seven days of receipt and Cardinal will provide you with a refund,
less freight and normal handling charges.

I. You may not copy or reproduce all or any part of the Product, except as
authorized in item 2 below. Removal, emulation or reverse engineering of all or
any part of the Product constitutes an unauthorized modification of the Product
and is specifically prohibited. Nothing in this license permits you to derive the
source code of the software files that Cardinal has provided to you. Cardinal
provides no other warranty to any person, other than the limited warranty
provided to the original purchaser of this product.

2. You may make archival copies of the software files. All software files remain
Cardinal exclusive property.

3. No license is granted to sell, license, distribute, market or otherwise dispose of
any software files or other components of the Product.

4. Cardinal warrants the Product and the media on which the software files are
provided to be substantially free from significant defects in material and
workmanship under normal use for the period of twelve months from the date of
delivery of the Product to you. In the event of a claim under this warranty,
Cardinal’s sole obligation is to replace or repair, at Cardinal’s option, any Product
free of charge.

5. Warrants and claims must be made in writing during the warranty period or
within seven days of the observed defect, accompanied by evidence of
satisfactory to Cardinal. Prior to returning any Product to Cardinal, you must
obtain a Return Authorization (RMA) number and shipping instructions from
Cardinal. Products returned to Cardinal shall be shipped with freight and

insurance paid.
'//
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SECTION 1.0 GETTING STARTED
1.1  Introduction

The SCUSB evaluation kit is an assembled and tested PC Board
That demonstrates the Multiple Output and Single Output series of
reconfigurable oscillators.

The evaluation kit consists of a circuit board assembly with 6
SMA connectors, which allow probing and frequency measurement of
the 6 available outputs. Also included with the evaluation kit is a
smaller daughter board, which connects to a PC via a USB port. Using
these 2 boards together allows communication and reconfiguration of
all of the reconfigurable series oscillators. The kit can also be
configured to interface with a microcontroller through the I*C
connector for stand-alone operation.

The Windows® 98SE/ME/2000/XP compatible software
provides a user-friendly interface to demonstrate the features of the
Multiple Output oscillators.

With optional adaptor sockets, the 14 pin SMT multiple output
and the 8 pin SMT single output oscillators can be reconfigured.

Equipment supplied with the SCUSB Evaluation Kit.
Test board with attached communications daughter board.

USB cable
Software CD for use on a PC (including all necessary USB drivers)
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Required Equipment.

Compatible PC running Windows 98SE/ME/2000/XP
Minimum screen resolution 1024 x 768
Available USB Port

Optional Equipment

SC3600 Socket (used to reconfigure the 8 pin Single Output SMT oscillator)
SC3700 Socket (used to reconfigure the 14 pin Multiple Output Smt
Oscillator)

1.2 Software Installation

Insert the enclosed CD into the CD Rom drive. Run the Setup
file and install to the directory of your choice.

This installation will install the SCUSB reconfig software and
also will load the JEDEC Creator program.
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SECTION 2.0 JEDEC Creator
2.1  Running the JEDEC Creator Program

Note: If you do not wish to create JEDEC files you can skip this section and
proceed to the Using the SCUSB Evaluation Board.

From the desktop, click on the JEDEC Creator Icon. (288
The program can also be run by double clicking
JedecCreator.exe from the directory from which it was loaded

during installation.

The Options screen should now be visible.
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-Please Select Part Type

CrOS Outputs CrOS / PECL Outputz

- CCEAC /CCT4C - CCE4E / CCT4E
CCE4RC /A CCT4RC CCE4RE / CCT4RE

- CCERC / CCTRC - CCERE / CCTRE
CCESRC A/ CCTERC CCESRE / CCTARE

¢~ [LCLEEE /LCCTRE

CCEGC / CCTEC
(o CCEERC 4 CCTERC CCEERE / CCTERE

Single Cutput

¢ CTPP / VPP

— Pleaze Select Fackage Type

& Surface Mount

E xit |

Apply |

Please select the type of part to be programmed and package type. Select OK
when ready.

The main screen should now be visible.
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B JEDEC File Creator

2.1.1 Entering PLL Frequencies

The first step is to enter a PLL frequency. Allowable PLL frequencies are
100 MHz to 400 MHz.
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Note: The calculation of a PLL frequency is very complex. Not all
frequencies have solutions. If a PLL frequency cannot be calculated, an error
message will be displayed.

Suppose we need output frequencies of 155.52 MHz, 38.88 MHz,
53.125 MHz and 106.25 MHz. Since 155.52 MHz can be divided by 4 to get
38.88 MHz and 106.25 can be divided by 2 to get 53.125, we will be using
155.52 and 106.25 as our PLL frequencies. We can now enter PLL 1 as
155.52 and PLL 2 as 106.25. Enter these frequencies into the PLL1 and
PLL2 box and hit the Calculate button. Notice that as we enter new numbers
the Calculate button turns green indicating that we have made some changes.
The screen should look like this.
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B JEDEC File Creator H=E3

Eilz Memory Map  Help

Part Type
CCEBC } CCT6C CCEGRC } CCTBRC 13

—PLL1 — Output
Desired Freq [MHz]  Calculated Freg . Output

Source  Drivider Frequency [MHz]
|155.520000 joK

|Ref =] [0 =] Jor Chk &
—PLLZ Ref =| |Of =] |0 Cl B
Desired Freq [MHz)  Calculated Freg :H fj :fo j :fo Ok

ef - -

|106.250000 i3 [Rer =] o =] for Ck D
L3 [P =] o =] fo CkE
Desired Freq [MHz)  Calculated Freg IHEfj Ifo j |fo Ref
Joit [t
Cammam

|5r20i03 [11:36 Am G

The OK in the Calculated Freq box indicates that the program has
found acceptable values for the PLL frequency and we can proceed to the
next step.

2.1.2 Selecting Divider Values

One of our desired output frequencies is 155.52 MHz. Lets
setup that frequency for Output A.

Under source for Clk A, click on the drop down box. A choice
of possible source frequencies are Ref, PLL1, PLL2, PLL3. The Ref
or Reference frequency can be used as a source instead of a PLL
frequency. The Ref frequency is determined at startup when the part
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was selected. If you look at the Main Screen, you will see a number
next to the Part Type. This is the Ref Frequency in MHz for this setup.

Lets select PLL1 as the source for Clk A. Next lets select a
divider for Clk A. Since we want 155.52 as an output, our divider will
be 1. You can select divider values from 1 to 127. Click on the
Calculate button and the screen should look like this.

] JEDEC File Creator E=l
File temary tMap Help

Part Type
CCEBC / CCT6C CCEBRC } CCT6RC 12

—PLL1 — Dutput
Desired Freq [MHz)  Calculated Freg Output

Source  Divider Frequency [MHz]

|155.520000 i3

[P =] 1 =] [155.520000 = CkA
~PLL2 Ref =| [Off =] [oOr Clk B
Desired Freq [MHz]  Calculated Freg IHefj IDFF j :fo Ok O

el - -
|106.250000 joK [Fer =] o =] [or Ok D
R JFin =] o =] for Clk E
Desired Freq [MHz)  Calculsted Freg IHefj Ifo j Ifo Ref
|0t fif
|si2am3 [11:37 am S

You have just setup Clk A for 155.52 MHz.

Lets setup Clk B. Since we want 38.88 MHz as Clk B, click
source B dropdown box and select PLL1. Click Divider B dropdown
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box and select 4. Click the Calculate button. You have just setup Clk
B for 38.88 MHz.

Lets setup Clk C and Clk D.

Click source C dropdown box and select PLL2. Click Divider C

dropdown box and select 2.

Click source D dropdown box and select PLL2. Click Divider

D dropdown box and select 1.
Click the Calculate button.

The screen should look like this.

H JEDEC File Creator Mi[=] E3
Filz  temory Map Help
Part Type
CCEBC f CCT6C CCEBRC | CCT6RC 12
—PLL1 — Dutput
Desired Freq [MHz]  Calculated Freg Souce  Divider Fleqﬁ:tnpcf el
|155.520000 I[i3
| =] [t =] |155520000 | ClkA
FPLL2 [P =] |4 =]l [38.830000 Ck B
Desired Freq [MHz]  Calculated Freg
Plz =] |2 =]l [53.125000 Ok C
1106. 250000 JoK |Fiz =] 1 =] [106.250000 = CkD
—PLLZ |Fin =] foit =] o Ck E
Desired Freq [MHz]  Calculated Freg IHEfj Ifo j ||:|ff Ref
|0 J O
Calculate
|sr29i03 11:39 AM i

You are now ready to create the JEDEC file.
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2.1.3 Saving the file to disc.
If all looks good it is time to save the file to disc.

From the File dropdown box, select Save As.

savejn;lﬁJedecFiles j ﬁl

File name:  |Sample Save I
Save as hupe: I.Jeu:leu: Filez [* jed) j Cancel |

[T Open az read-only

v

Enter a file name and click on the Save Button

The JEDEC file is now created.
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SECTION 3.0 Using the SCUSB Evaluation Kit.

3.1 Introduction

The SCUSB Evaluation Board is designed to illustrate how to
reconfigure the Multiple Frequency Output and Single Frequency
Output family of oscillators from Cardinal Components.

The SCUSB Evaluation Board consists of 3 basic components.

The daughter board, which is responsible for USB communications to
the PC and converting to I°C Protocol used by the oscillator and the
onboard EEPROM.

The onboard EEPROM, which can store up to 100 different JEDEC
configurations that can easily be transferred to the reconfigurable
oscillator.

The 6 test SMA connectors, which can be used for frequency
measurement.
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3.2

Running the Reconfiguration Program

Lets start by running the SCUSB Evaluation Reconfiguring Program.

MIF

From the desktop click on the MIPO icon.

Make sure that the SCUSB board is plugged into the USB Port on
your PC.

The startup screen should look like this.

TE SCUSB Evaluation Kit

Eile  Configure  Wiew

— Memory Map

pa oo Joo fo0 foo Joo foo foo foo
16 Joo Joo [oo foo oo foo oo foo

EEProm Address = AC

M=l E3

— Output
PIIt Freq = off g4 Joo foo oo Joo foo Joo Joo foo
PlI2 Freq = off 72 Joo Joo [oo foo oo foo Joo oo
PII2 Freq = Off
80 Joo Joo [oo foo foo foo Joo oo
Output & = uli
Output B = uli3
Output C = it
Output D = uli3
Output E = uli3 — Load/Save |2C Data to EEFROM —EEFPROM Status
Ref =7 ot  Wiite EEFROM & FeadEEPROM | | 0001020304 0506 07 03 03
Shav Dutputs | b 1011121314 151617 1819
ey 2021 22 23 24 25 26 27 28 29
—Rectnfia Devic Group Location Group Mame 3031 3233343B3EIF LA
B = Select 0-99 10 Char Max 40 41 42 43 44 45 46 47 48 49
IU ﬂ I Emply 50 51 52 53 54 55 56 57 56 59
Head Mevice e W evice | 1 B B0 E1 62 63 64 65 BE 67 B8 B3
Location 7071 7273 74 75 76 77 78 79
80 81 82 83 84 85 8 87 88 89
90 91 92 93 94 95 95 97 98 99
4 Red = Uzed
Load Jedec File Fead EERRER
No 12C Device Opened fickiad EERHDH |
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Click on the Open I°C button.

If the USB drivers were installed correctly, the screen should look like
this.

TE SCUSB Evaluation Kit

00 |00 joo joo joo joo foo0 joo
00 |00 joo joo joo joo foo0 joo

00 f00 joo joo joo joo foo0 foo
00 f00 joo joo joo joo foo0 foo
00 f00 joo joo joo joo foo0 foo

Notice the I’C Device Opened text at the bottom left of the screen.

This means that we have a connection to the Eval board and it is ready
to use.
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Lets load a JEDEC file. We will use the example file called Sample.
Click the Load Jedec File button.

A dialog box will open. Select the file to load then click Open.

Open PogramData. G|
Look in: IaJedecFiles j gl
Eﬁampleﬁ

File name: ISample Open I
Files of type: IJEDfiIe =l Cancel |

The screen should look like this.
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TE SCUSE Evaluation Kit I [=] E3

Eile  Configure  Wiew

— Memory Map
C:Aby Documentsh edecFiles\S ample.jed

08 |D1 |D1 |D4 |D4 ID2 |EI1 I‘IBEISD EEProm Address = AC
16 [25 [46 [209]7s [oo0 foo Joo oo

— Output
PIll Freq = 155520000 MHz B4 |23 J1sarz |23 Jtsalz [23 Jiss
Pli2 Freq = 106.250000 MHz 72 |?2 |23 |159|?2 IDD IEID IDD IDU
FlI3 Freq = Off
80 Joo Joo [oo foo foo foo Joo oo
Output & = 155.520000 kHz
Output B = 38.880000 MHz
Output C = 53.125000 MHz
Output D = 106.250000 kHz
Output E = uli3 —Load/Save |2C Data to EEFROM ——+——————  ~EEFROM Status
Fief =12 MHz il S Dl |  wiite EEPROM ' Read EEPROM
" Clear Group
_ X . Group Location Group Mame
T i Select 059 10 Char Max
S
Fead Device Wwinite D evice | 1 B
Location

Load Jedec File Read EEFROM

zEls e ReRead EEPROM |

Close 12C

The screen shows us a few things that should be noted. The first thing
is that the Output section displays the 2 PLL frequencies we created and the
4 output clocks we also created. Also shown in the center of the screen is the
memory map for the JEDEC file.

3.2.1 Writing a group to EEPROM

First either click on one of the green numbers under the EEPROM
Status box, or from the group location dropdown box, select a number from
0 to 99. This is the location that will be used to store the Sample file data.
Next, in the Group Name box, enter a name that you would like to call this
setup. We will use Sample for our example. Lets choose group 20. Click on
the green 20 in the EEPROM Status box. As you can see, the Group
Location dropdown box changes to 20. Now lets click on the Group Name
box and type in Sample. Next click the Write EEPROM Option button. The
Write EEPROM button should be visible. Click the Write EEPROM button.
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A Dialog box pops up asking if you want to OverWrite the existing
group name and number.

Group Overwrite Message

Are pou sure you want b ke over location 207

Selecting Yes will prompt another Dialog Box. This gives you a
second chance to choose to OverWrite. Once the program writes to the
EEPROM, there is no going back.

Group Overwrnte Message. Second chance

Selecting ez will Dverwfite location 20 Do pau want to continue

In a few seconds the EEPROM will be programmed and the number
20 will change from green to red, indicating that that location is in use.
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If all went well, the screen should look like this.

TE SCUSB Evaluation Kit [_[O]
File Configure  Wiew
— Memory Map
C:\ky DocumentshJedecFiles\S ample. jed
og |01 Jor fo4 os Joz Jor Jres]ao EEFrom Address = AC

-

& |85 [46 [20af7s foo foo foo foo

— Output:
Filf Freq = 156.520000 MHz B4 |23 J1saf72 |23 J159]72 f23 J15e
Fli2 Freq = 106.250000 kHz 72 |?2 |23 |159|?2 |DD |EID |DD IDU
Pli3 Freq = Off
80 oo Joo [o0 foo Joo foo foo foo
Output A = 166.520000 MHz
Output B = 38.880000 MHz
Output C = 53.125000 MHz
Output D = 106.250000 MHz
Output E = uli3 —Load/Save |2C Data to EEFROM ——+——————  ~EEFROM Status
Ref =12 MHz 0 Show Outputs | & \wirite EEPROM " Read EEPROM
" Clear Group 20
_ X . Group Location Group Mame
Rizcanig Device Select (-39 10 Char Max
|18 AI I Sample
Fead Device Wwinite D evice
20

gwnte EEPROM )= Wszd ReRead EEFROM |

Load Jedec File
Claze 12C |

Lets create another sample JEDEC file to show the ease of
reconfiguring. This file will contain a PLL of 100 MHz and 4 output clocks.
5 MHz, 10 MHz, 20 MHz, and 50 MHz. We can use the JEDEC Creator
program to do this. Follow the steps for creating a JEDEC file and create the
new JEDEC and call it Sample2.

Click the Load Jedec File button.
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Open E3

Laoak in: I 3 JedecFiles

el @ sl =E

Sample
Sample2

File narme; ISampIEZ‘I

Files of type: | Test files [*jed]

[

[T Open az read-only

Open I
Cancel |

v

Select Sample2 and click Open.

IE SCUSB Evaluation Kit

File  Configure  “iew

C:Aky DocumentstledecFiles\S ample2. jed

— Output:

Output A
Output B
Output C
Output D
Cutput E

Flll Freq =
Fll2 Freq =
Fll3 Freq =

Ref =12 MHz 0

100.000000 kMHz
0t
0t

= 5.000000 MHz
= 10.000000 MHz
= 20.000000 MHz
= 50.000000 MHz
= Off

Show Dutputs |

— Reconfig Device

Fead Device

Wwinite D evice |

Close 12C |

— hemory Map

o J20 [20 [10 1o Jos [0z Ja5 a0
g |5 foo foo foo foo foo foo foo

—

o

4 o1 Jo3 [s8 ot o3 [s= Jot fos
2 [es |01 [o9 Jes [oo foo Joo oo
0 oo [oo foo Joo foo foo foo oo

-

om

r~ LoadrSave I2C Data to EEPROM
& wiite EEPROM
= Clear Group

Group Location
Select 0-99

=

20

¢~ Read EEPROM

Group Mame
10 Char Max

Load Jedec File i Wiite EEPROM

EEProm Address = AC

—EEFPROM Status

20

Fied = Used

ReRead EEPROM |

I [=1 E3

Lets save this configuration to location 30.
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Just as before we will click on the green 30.
Enter a name in the Group Name Box. (Sample2)
Click the Write EEPROM Option button.

Click Write EEPROM.

The Sample2 configuration is now loaded into the EEPROM at location 30.

TE SCUSB Evaluation Kit

20 |20 10 10 jos jo2 [85 (30
45 |00 jO0 oo joo jo0 foo0 foo
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3.2.2 Reading a group from EEPROM

Reading a group from EEPROM is a simple process. Click on a
number from the EEPROM Status box that is shown in red. Select the
Read EEPROM option button. The Read EEPROM button should be
visible. Click on the Read EEPROM button and the new values should
be displayed in the Outputs box. Also the Memory Map should show
the new values and the group name should appear in the Group Name
text box. If there are no numbers shown in red, make sure the I°C
device is open or that the EEPROM is not blank.

TE SCUSB Evaluation Kit [_[O]
File Configure  Wiew
— Memory Map
C:Aky DocumentstledecFiles\S ample2. jed
og J20 [20 J1o J10 Jos Joz Jes fa0 EEFrom Address = AC

16 [85 [00 [00 [o0 [oo [oo foo foo

— Output:
Filf Freq = 100.000000 MHz B4 o1 Jos [es Jot os Jes fo1 fos
PlI2 Freq = Off 72 |63 o1 [09 [ss Joo foo [oo Joo
PlI3 Freq = 0Off
80 oo Joo [o0 foo Joo foo foo foo
Dutput & = 5000000 MHz
Dutput B = 10.000000 MHz
Dutput C = 20000000 MHz
Dutput D = 50000000 MHz
Output E = uli3 —Load/Save |2C Data to EEFROM ——+——————  ~EEFROM Status
Ref =12 Mhz oOif Show Outputs |  wiite EEPROM & Read EEPROM
" Clear Group 20
_ X . Group Location Group Mame 30
RemErp ez Select 0-99 10 Char Max
Iza AI I Sample2
Fead Device Wwiite Device
a0

Select Group Location to Read From
Cropdown Box

Load Jedec File
Claze 12C |

Read EEFROM )= Wszd ReRead EEFROM |

- /
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3.2.3 Clearing a group from EEPROM

Clearing a group from the EEPROM is the same
procedure as Writing or Reading. First click on the group
number that you want to clear. A Dialog box appears asking if
you really want to clear that Group Location and Group Name.

Group Delete Mezsage E

Are pou sure you want to delete group 30 Labeled Sample2 7

Clicking yes, will clear that Group and return the Group
Number back to green indicating that it is empty.
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3.2.4 Reconfiguring an Oscillator

Select the data you want to configure the oscillator to by
either clicking on the Load Jedec File button and selecting a
Jedec File from the list or click the Read EEPROM option
button and select a group from the EEPROM Status box.

Check the Outputs box and make sure that the correct
values are shown. Insert an oscillator in the test socket and click
the Write Device button. After the blue status bar completes,
click the Read Device button and verify that the part was
reconfigured correctly.

If all the Outputs read Off, check that the part is inserted
into the socket properly. Also make sure that the SCUSB board
is powered. If the green light is lit on the daughter board then
power is applied and the communications should be OK. If a
problem still exists, unplug the Eval Board and reconnect. Click
the Close I2C button and then click the Open 12C button and
see if that solves the problem.
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3.3

Cardinal Components, Inc.

Memory Map

3.3.1 Viewing the Hex File

When a data file is loaded into the memory map, either from a
JEDEC file or the EEPROM, a hex file is created. This file is the
actual data file that is used for reconfiguring or writing to the
EEPROM. This file can be used by a micro controller to reconfigure
the oscillator in a circuit. To view the Hex file, click on view, then
click view Hex file.

This is a typical Hex File.

oooooas
oooo1o

oooo4o
oooo04s
ooooaso

14 14 0Ok 0OL 05 02 55 50
55 00 00 0o oo 0o ao oad

01 0% 44 01 09 44 01 09
44 01 029 44 00 00 oo 00
o0 oo 00 go oo oo ao oad

Save Hex File Print

332

155 Route 46 West

Wayne, NJ 07470
Rev: E-090414-11

Click Save Hex File to save the file to disc.

Click Print to print the file to your printer.
Click OK to close the window.

Saving the Hex File

The Hex file can also be saved by clicking the view button and
selecting Save Hex File.

TEL:

(973)785-1333

E-MAIL: sales@cardinalxtal.com

WEB:

http://lwww.cardinalxtal.com



4.0 Testing Oscillator Outputs

Testing the different output frequencies can be done with a
frequency counter. Set the counter for a 1 Meg Ohm input
impedance and probe the desired output SMA connector. If a
PECL part is being tested, set the counter for 50 Ohm
impedance or install jumpers 10 and 11. (See Photo)

e | 26

[ | P

Clk DF
Ref |/ Elk Poi

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: E-090414-11

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




TEMPERATURE TeST

SYSTEM 8800

Simultaneous temperature testing
of up to four different device frequencies,
easy to use and surprisingly affordable!
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WITH INNOVATIVE TECHNOLOGY that is generations ahead of the
competition, the Temperature Test System 8800 facilitates testing
and introduces new levels of accuracy and dependability.

Features easy to execute Quadrolemp” software and operator
friendly intuitive performance. Simple to use, requires no advanced
training, surprisingly affordable and exceptionally reliable,

while assuring superior output and data integrity.

Components
e 8800 Furnace with integrated computer
e Windows XP operating system
e QuadroTemp" proprietary software (
e Four (4) temperature test boards
e One (1) backplane board
e Two (2) Agilent power supplies
e One (1) frequency counter
e Versatile work station/storage rack
e Limited lifetime warranty

TESTING SOFTWARE

Comes with a compact,
versatile work station/storage rack
that facilitates operations.

The Temperature Test System 8800 offers a
choice of cooling options including liquid nitrogen
and carbon dioxide, and testing capabilities from

—55°C to 125°C, with a sweep rate to 8°C/min.




The Temperature Test System 8800
Features

e Four (4) test boards per furnace
e Simultaneous temperature testing
of up to four different device frequencies

e Multiple package styles per board
e Cooling options:

- Liquid nitrogen

- Liquid carbon dioxide
e Temperature test capability:

« —552C to 125°C test range

- Sweep rate to 82C/min.

The Temperature Test System 8800
Capacity

e Up to 192 devices per test board

e Up to four boards per furnace

e Up to 768 parts per load

e Simultaneous testing Simultaneous temperature testing

of multiple devices fout diforent device Hreauendes.

Full Size L
Half Size
9 x 14 (Plastic)
5x7
5x3.2
3.2x25

plus other sizes

'//

A\



The Temperature Test System 8800

Analysis

Characterization
e Cubic parameters
— Maximum deviation
G : — RMS deviation
S e _; e Automatic characterization
= of devices for AT cut oscillators
e Cut angle estimation

e PPM over two temperature ranges
— Maximum /minimum

Temperature Test System 8800
accommodates multiple devices per board.

The Temperature Test System 8800

Measurement Phase

Fully configurable
e Frequency measurement range up to 160 MHz
e Selectable temperature sweep rate

e Selectable frequency and initial ppm tolerance
for up to four different device types

Reliable

e Automatic initial check of devices
e No moving parts

Durable

e With continuous
measurement capability

Temperature Test System 8800 shown
with front door removed. The system
allows automatic characterization

of devices for AT cut oscillators.




Screen
Setup

At right: Main setup
screen of QuadroTemp”
(selected for soak
mode). Up to four
boards of 192 devices
can be tested.

Up to four different
device types can be
tested on a single run.

Each device type

is represented by a
different color.

The device type for
an individual location
is selected by a click
with the mouse.

Whole columns

or half boards of

the same device type
can be selected by

a single click.

’--.~
=)

QUADROTEMP"

TESTING SOFTWARE
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DUT Analysis

The results of the DM8800 are viewed
by the DV8800 QuadroTemp™ software
which allows for automatic grading of devices.
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The Temperature Test System 8800

Capabilities
e Archival of test data for re-analysis of data
e Printing of test data and analysis
e Rapid analysis phase:
— All devices
— Devices by type
— Devices by DUT position

The Temperature Test System 8800

Device Grading

e Automatic categorization of devices

for AT cut oscillators

e Grading characteristics for devices
— Maximum allowed PPM
— Maximum PPM deviation from cubic
— Maximum PPM RMS deviation from cubic

— AT cut angles limits

Create/0pet Log File |

THA0A2007 111 6:32 AM _{

MasBme=7 MadDev=E Martngle=7 Mintngle=-2
BC FFM=15 ER PPM=35 [EFManFPFP=50
TempStartd =55 TempStopA =125
TempStartdb=-20 TempStopa5=70

Sweep FHate 4C/Min

DUT Col Row Lyl Statuz Freqg IR Dev BMS Ang Reazon  Walue  Limit
Lwr &BBC 30,000 39019 353 221 24

Lwr A5BC 30.000 330159 097 1.39
Lwr ABBC  30.000 39018 1.56 1.11
Lwr AERF  30.000 33018 734 274

1.4
A6
52
Lwr A5BC 30000 39019 363 1.55 4
5
3
o

Dlew 734 B
Lwr ABBC 30.000 39019 0.86 1.50

Lwr ASEBF  30.000 33013 670 243
Lvr A5EF  30.000 33078 B.95 2.30

o] T3 LT s 0 T —H
FrEEr
OO~ O 0T e iy —

B Results Log =1 TX

The results of the grading
can be viewed and printed.




The Temperature Test System 8800 The Temperature Test System 8800

Reporting Available Options
e Devices by DUT e LVPECL testing
position order e LVDS testing
e Devices by category e TCXO compensation
e Data export for e VCTCXO compensation
statistical analysis e Oscillator aging measurements

and analysis

w. Process Statistics =100 X]
Statistic results from Mean.  SidDev  Max Min SidDevEst Samgles
the run can be shown. [MaxRMS 3 N ETE |ogasss  [rosen fomsaze  [1oz7a7  [3m0 [RMs
usL LSL p Cpk Fo Pk -
] [ [oeasas  [0Soe4  [o7ew0  [0E1778
I Inchide Rejects
Distribution of RMS
and surprisi kage!
testing packag fa e

W T W
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i
L
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CONTACT US TODAY
FOR MORE INFORMATION
OR TO PLACE YOUR ORDER!
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CARDINAL COMPONENTS

Appendix

er?ngeer Appendix Description
A-1 DIP Dip Package Drawings
A-2 Tape & Reel Tape & Reel Specification
A-3 Solder Profile Solder Profile
A-4 FIT Failure In Time & Mean Time To Failure
A-5 ISO ISO Certificate
A-6 ROHs ROHs Material Declaration
A-7 CofC General C of C
A-8 Distribution Authorized Distributors
A-12 Quartz Principles of Quartz
A-15 Glossary Terminology

Cardinal Components, Inc.
155 Route 46 West

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com

Wayne, NJ 07470
Rev: A-090414-1

=S
AN



CARDINAL COMPONENTS

Dip Oscillator Package Dimensions

Style 1 Full Size 14 Pin Dip Style 3 Full Size 14 Pin Dip Gull Wing
132 MAX - -
. _

PIN FUNCTION
1 NC/CONTROL
GND

5.08
MaX |7.62
— MAX

>

8 DOUTPUT
14 Vecc
I 1 5.08 MAX
@ a .
H GO VAX (635203 :[7-62*0-2 i
PIN FU;‘lCTIDN
152402 L NG/ CONTROL oF
8 OUuTPUT
14 Vce 14.22 1.02
# #7 ] I
® ¢ 7k
@ 2 762102 9 souper 4L
PAD "
LAYOUT
® % 7 /.
#14 48 7 7
% v
GLASS STAND OFF
Style 4 Half Size 8 Pin Dip Style 6 Half Size 8 Pin Dip Gull Wing
n n
132 MAX
13.2 MAX SQUARE
SQUARE
o 1}
56
! [ MAX (815
o MAX
7.6240.2 )
5.6 MAX
05 MAX |6:35%0.3 762202 (050

7.62%0.2 PIN FENCTION L GLASS STAND OFF
4 GND
S OUTPUT PIN FUNCTION
8 Vcc 6.6 1.02 1 NC/CONTROL
I‘—‘H‘— 7 GND
g g Lo
>
% 7
7.6210.2 SOLDER
PAD 5.6
HLAYDUT

SSSSS

INNNNNY

GLASS STAND DFF

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: A-090414-1

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

CARDINAL
Z COMPONENTS

Tape and Reel Specifications

Direction of Pull
g D
A
A|B‘F ¢
[OOOOOOOO\OOOOOO—(}/

aand
-

| /

—

"

|

Tape Specifications (millimeters)

1.5 4.0 8.0 5.5 7.5 1.5 16.0 1.8 1,000
1.5 4.0 12.07 10.2 10.5 1.5 21.5 5.0 1,000
1.55 4.0 12.0 5.3 11.5 1.5 24.0 4.3 1,000

Reel Specifications (millimeters)

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
Rev: A-090414-1

TEL:

WEB:

(973)785-1333
E-MAIL: sales@cardinalxtal.com
http://www.cardinalxtal.com




CARDINAL COMPONENTS

Recommended Solder Profile

Infrared Reflow.
Do not use Ultrasonic-Wave Soldering
or Wave Solder with Package Immersed in Solder
Damage to Crystal will result

300°C
—-‘ ~—10 sec max
DN 1 [ N
2o0°L "—Qﬁf 260° C Max
2:00[: 1 | U S2C mMaxX
/
5 /f 1*=5°C/sec
150°C 1+ | N
150°C \
100°C —— |
|I Illl",
S50°C - \
' 1°-9°C/sec \.l
Time (Sec)

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
http://lwww.cardinalxtal.com

Cardinal Components, Inc

155 Route 46 West
Wayne, NJ 07470
Rev: A-090414-1

WEB:




CARDINAL COMPONENTS

Failure In Time & Mean Time To Failure

High temperature operating life testing of 100 units each of Cardinal’s CPP, CAL, CHL and CCO65
series’ were used for the measure of MTTF. The units were operated for 580 hours at 89 degrees
Celsius with no failures.

AE -05€(eV) K =861710°(eV/K) Tl -29€(Degree K) T2 =387 (Degree K)

-

Acceleration Factor AF —e

Where
AE= Activation Energy
K = Boltzman's constant 8.617E-5 eV/K
T1= Ambient temperature K
T2= Stress temperature K
Acceleration Factor AF =150.698

Acceleration Factor AF =150.698

chi

chi :=1.63¢ t :=5800( Failure Rate L -—————
(2:AF-1)
Where

L = Failure Rate (Lambda)

chi = chi square distribution (see chi-square distribution table)

t =total device hrs

AF= Acceleration Factor
Failure Rate L =9.342 1078

Failure In Time FIT = L-10° FIT= 93 failures per billion hours

Mean Time To Failure MTTF 1:i

FIT
MTTF =1.07-10 MTTF= 10.7 million hours

chi Square Distribution Function Table
60% Confidence Level 90% Confidence Level
Failure Qty | chi Factor | Failure Qty | chi Factor
0 1.633 0 4.605
1 4.045 1 7.779
2 6.211 2 10.645
3 8.351 3 13.362
4 10.473 4 15.987
5 12.584 5 18.549

Date: January 8, 2008
Document #: CarMTTF-08-2008
Author: YH Cardinal Components, Inc

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: A-090414-1

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS

QEC

Certificate Of Registration

REGISTERED COMPANY

This is to certify that

Cardinal Components Inc.

155 Route 46 West
Wayne
NJ 07470
USA

Has been assessed by Quality and Environmental Certification Ltd.
Their Quality Management System was confirmed to be in compliance with:

ISO 9001 : 2000

Registration is authorised on condition that the certification
rules and regulations issued to them are adhered to:

Scope of Certification Design and sale of programmable oscillators
and the supply and sales of quartz crystals to
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5X7 SMD OSC MATERIAL TABLE

% CARDINAL
COMPONENTS

PART MATERIAL CAS # PPM WEIGHT (g) | (%) WEIGHT
CHIP IC
(0.0008G) SILICON 7440-21-3 | 997321 ppm| 997321 0.00079786 0.445483
ALUMINUM 7429-90-5 1919 ppm 1919 0.00000154 0.000860
TITANIUM 7440-32-6 437 ppm 437 0.00000035 0.000195
MOLYBDENOUM 7439-98-7 313 ppm 313 0.00000025 0.000140
ARSENIC 7440-38-2 9 ppm 9 0.00000001 0.000006
CHROMIUM 7440-47-3 1 ppm 1 0.00000000 0.000000
SUBTOTAL| 0.00080001 0.446684
PKG
(0.149) ALUMINUM OXIDE (A1203)| 1344-28-1 | 627654 ppm] 627654 0.08787156 49.062845
CHROMIUM (l11) OXIDE 1308-38-9 | 26784 ppm 26784 0.00374976 2.093668
COBALT 7440-48-4 | 34489 ppm 34489 0.00482846 2.695957
IRON 7439-89-6 | 101044 ppm 101044 0.01414616 7.898470
NICKEL 7440-02-0 | 64981 ppm 64981 0.00909734 5.079475
SILVER 7440-22-4 | 16918 ppm 16918 0.00236852 1.322457
TUNGSTEN 7440-33-7 | 83205 ppm 83205 0.01164870 6.504020
SILVER-OXIDE 44459-55-0 | 24915 ppm 24915 0.00348810 1.947571
GOLD 7440-57-5 | 7301 ppm 7301 0.00102214 0.570709
MISC SYSTEM 12709 ppm 12709 0.00177926 0.993445
SUBTOTAL] 0.14000000 78.168617
LID
(0.029) IRON 7439-89-6 51.50% 515000 0.01030000 5.750977
NICKEL 7440-02-0 30.00% 300000 0.00600000 3.350084
COBALT 7440-48-4 18.00% 180000 0.00360000 2.010050
Mn 7439-96-5 0.50% 5000 0.00010000 0.055835
SUBTOTAL] 0.02000000 11.166946
CRYSTAL
(0.008g) QUARTZ (SiO2) 14808-60-7 100% SUBTOTAL] 0.00800000 4.466778
EVAPORATION
(0.001g) SILVER 7440-22-4 100% SUBTOTAL] 0.00010000 0.055835
CONDUCTIVE ADHESIVE
XA-819A SILVER 7440-22-4 80% 800000 0.00320000 1.786711
(0.00449) n-DODECANE 112-40-3 10% 1000000 0.00040000 0.223339
SOLVENT NAPHTHA 64742-94-5 10% 1000000 0.00040000 0.223339
(petroleum) heavy arom SUBTOTAL] 0.00400000 2.233389
CONDUCTIVE ADHESIVE
C929 SILVER 7440-22-4 80% 800000 0.00480000 2.680067
(0.0069) MISC SYSTEM 20% 200000 0.00120000 0.670017
SUBTOTAL] 0.00600000 3.350084
WIRE BONDING
(0.0002g) GOLD 7440-57-5 100% SUBTOTAL] 0.00020000 0.111669
TOTAL 0.179100 100.0
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CARDINAL COMPONENTS, INC.

CERTIFICATE OF COMPLIANCE- RoHS Declaration

Cardinal Components, Inc.
155 Route 46 West
Wayne, NJ 07470

Tel. 973-785-1333

Refer to Cardinal part numbers and component descriptions:
All components are RoHS compliant and meet the requirements of the current RoHS
Directive 2002/95/EC.

CC154 series CPP series CTF series
CCO65 series CAM series CPF series
CX406 series CAV series CX325 series
CTH11 series CAE series CX635 series
CLP series CHE series CX5 series
C49 series CHL series CMS series
CSM1 series CPO series CC131 series
CVO01 series CX532 series CC137 series
CC128 series CAMs series CC129 series

NOTE* ALL CARDINAL DEVICES ARE RoHS COMPLIANT. PART NUMBERS
WILL REMAIN THE SAME.

List Exemptions per Annex of 2002/95/EC.

The signature below verifies that the statements above, including but not limited to any
material composition data, are valid and accurate.

Signature: Carl Fabend Date: 9/12 /2007
(Authorized representative of Cardinal Components, Inc.)

Name: Carl E. Fabend Phone: (973)-785-1333

Title:  President e-mail; sales@cardinalxtal.com

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://lwww.cardinalxtal.com




Distributors

Domestic
ALABAMA
Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

New Advantage Corporation

www.nacsemi.com

WPG Americas

www.wpgamericas.com
ALASKA

Digi-Key
www.digikey.com
Dove Electronics
www.doveonline.com
ARIZONA

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key

www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
ARKANSAS

Carlton-Bates a Wesco Subsid

www.carlton-bates.com

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
CALIFORNIA

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

Edge Electronics

www.edgeelectronics.com

New Advantage Cor poration

www.nacsemi.com

SMD, Inc.

www.smdinc.com

Target Electronics, Inc.

www.targetelectronics.com

WPG Americas

www.wpgamericas.com
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155 Route 46 West
Wayne, NJ 07470
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Domestic
COLORADO
Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
CONNECTICUT
Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

Simcona Electronics Corp.

www.simcona.com

SMD, Inc.

www.smdinc.com

WPG Americas

www.wpgamericas.com
DELAWARE

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

Electronic Connections, Inc.

www.ecinj.com

WPG Americas

www.wpgamericas.com
FLORIDA

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

Edge Electronics

www.edgeelectronics.com

New Advantage Cor poration

www.nacsemi.com

Simcona Electronics Corp.

www.simcona.com

SMD, Inc.

www.smdinc.com

WPG Americas

www.wpgamericas.com

Domestic

GEORGIA
Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key

www.digikey.com
Dove Electronics

www.doveonline.com
New Advantage Cor poration

www.nacsemi.com

WPG Americas

www.wpgamericas.com
HAWAII

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com
IDAHO

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
ILLINOIS

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key

www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
INDIANA

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
IOWA
Digi-Key
www.digikey.com

Dove Electronics

www.doveonline.com
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WEB: http://www.cardinalxtal.com



Domestic
KANSAS
Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key

www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
KENTUCKY

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com
Louisiana

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key

www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
MAINE

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

SMD, Inc.

www.smdinc.com

WPG Americas

www.wpgamericas.com
MARYLAND

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

Electronic Connections, I nc.

www.ecinj.com

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
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Domestic

MASSACHUSETTS

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key
www.digikey.com
Dove Electronics
www.doveonline.com
Edge Electronics
www.edgeelectronics.com
New Advantage Cor poration

www.nacsemi.com

Simcona Electronics Corp.

www.simcona.com

SMD, Inc.

www.smdinc.com

WPG Americas

www.wpgamericas.com
MICHIGAN

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com
MINNESOTA

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

New Advantage Cor poration

www.nacsemi.com

WPG Americas

www.wpgamericas.com
MISSISSIPPI

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
MISSOURI

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics

www.doveonline.com

Domestic
MONTANA
Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
NEBRASKA

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com
NEVADA

Digi-Key
www.digikey.com
Dove Electronics

www.doveonline.com
NEW HAMPSHIRE

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

Simcona Electronics Corp.

www.simcona.com

SMD, Inc.

www.smdinc.com
NEW JERSEY

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

Edge Electronics

www.edgeelectronics.com

Electronic Connections, I nc.

www.ecinj.com

Mast Distributors, Inc.

www.mastd.com

WPG Americas

www.wpgamericas.com
NEW MEXICO

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com
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Domestic Domestic Domestic
NEW YORK OREGON TENNESSEE
Digi-Key Digi-Key Carlton-Batesa Wesco Subsid

www.digikey.com

Dove Electronics

www.doveonline.com

Edge Electronics

www.edgeelectronics.com

Mast Distributors, Inc.

www.mastd.com
Simcona Electronics Corp.

www.simcona.com

WPG Americas

www.wpgamericas.com

NORTH CAROLINA

Carlton-Bates a Wesco Subsid
www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com

NORTH DAKOTA

Digi-Key

www.digikey.com

Dove Electronics

www.doveonline.com

New Advantage Cor poration

www.nacsemi.com

WPG Americas

www.wpgamericas.com

Pennsylvania

Carlton-Bates a Wesco Subsid
www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

Edge Electronics

www.edgeelectronics.com

Electronic Connections, I nc.

www.ecinj.com

Simcona Electronics Corp.

Www.simcona.com

WPG Americas

www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com

TEXAS

Carlton-Bates a Wesco Subsid

www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

Edge Electronics

www.edgeelectronics.com

M3 Distribution
New Advantage Cor poration

www.nacsemi.com

WPG Americas

www.wpgamericas.com

www.wpgamericas.com UTAH
www.digikey.com RHODE ISLAND Digi_Key
Dove Electronics Digi-Key www.digikey.com

www.doveonline.com

WPG Americas

www.wpgamericas.com

OHIO

Carlton-Bates a Wesco Subsid

www.digikey.com
Dove Electronics
www.doveonline.com

Simcona Electronics Corp.

Dove Electronics

www.doveonline.com

WPG Americas

WwWw.wpgamericas.com

www.simcona.com VERMONT
www.carlton-bates.com SMD. Inc. Digi-Key
Digi-Key www.smdinc.com www.digikey.com
www-digikey.com WPG Americas Dove Electronics

Dove Electronics

www.doveonline.com

www.wpgamericas.com

South Carolina

www.doveonline.com

. : ) SMD, Inc.
Simcona Electronics Corp. Carlton-Bates a Wesco Subsid www.smdinc.com
www.simcona.com www.carlton-bates.com WPG Ama-lcas

WPG Americas

www.wpgamericas.com

OKLAHOMA

Carlton-Bates a Wesco Subsid
www.carlton-bates.com
Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com

SOUTH DAKOTA

Digi-Key

www.digikey.com

Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com

www.wpgamericas.com

VIRGINIA

Digi-Key

www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com

Cardinal Components, Inc.
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Wayne, NJ 07470
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Domestic
WASHINGTON
Digi-Key
www.digikey.com

Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
WEST VIRGINIA

Digi-Key
www.digikey.com

Dove Electronics

www.doveonline.com

WPG Americas

www.wpgamericas.com
WISCONSIN

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas

www.wpgamericas.com
WYOMING

Digi-Key
www.digikey.com

Dove Electronics
www.doveonline.com

WPG Americas
www.wpgamericas.com

Inter national
AUSTRALIA
Clarke & Severn Electronics

www.clarke.com.au
AUSTRIA

WDI GmbH

www.wdi-online.com
BELGIUM

Adelco Electronics Belgium
BRAZIL

Digi-Key

www.digikey.com

New Advantage Cor poration

www.nacsemi.com

RL C Components
www.rlccomponents.com.br
CANADA

Crystal Components

Simcona Electronics Corp. Ca

www.simcona.ca

WPG Americas

www.wpgamericas.com

Cardinal Components, Inc.

155 Route 46 West
Wayne, NJ 07470
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Inter national

China

Addcom Solution Ltd.

Digi-Key

www.digikey.com

New Advantage Corp China
FRANCE

Adelco Electronics SARL
GERMANY

WDI AG

www.wdi.ag
Hong Kong

Addcom Solution Ltd.
INDIA
Digi-Key
www.digikey.com
New Advantage Corp Chennai
IRELAND
Digi-Key
www.digikey.com
ISRAEL

Omarim Technologies
ITALY
Dimac Red SRL

Japan

Digi-Key
www.digikey.com
MALAYSIA

ADDCOM Solution
New Advantage Corp Malays

www.newadvg.com
MEXICO

New Advantage
www.newadvg.com
PHILIPPINES

ADDCOM Solution
SINGAPORE
ADDCOM Solution
SOUTH AFRICA
Digi-Key
www.digikey.com
SPAIN

CEMESA
SWITZERLAND
WDI GmbH

www.wdi-online.com
THAILAND

ADDCOM Solution

I nternational
THE NETHERLANDS
Adeco Electronics BV

www.adelco.be
TURKEY
Digi-Key
www.digikey.com
UKRAINE
Khalus Electronics
www.khalus.com.ua
UNITED KINGDOM
Digi-Key
www.digikey.com
VIETNAM

ADDCOM Solution

TEL: (973)785-1333

E-MAIL: sales@cardinalxtal.com
http://lwww.cardinalxtal.com

WEB:



Principles of Quartz Crystal Operation

QUARTZ
PRINCIPLES OF OPERATION

Quartz crystal units serve as the controlling element of
oscillator circuits by converting mechanical vibrations to elec-
trical current at a specific frequency. This is accomplished by
means of the “Piezoelectric” effect. Piezoelectricity is elec-
tricity created by pressure. In a piezoelectric material, the
application of mechanical pressure along one axis will result
in the creation of an electrical charge along an axis at right
angles to the first. In some materials, the obverse piezoelec-
tric 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 chemi-
cal properties, for the manufacture of frequency control de-
vices. Quartz crystal units that oscillate within certain fre-
quency and temperature ranges have been developed over
the years.

The most practical raw material for quartz crystals is crys-
talline silicondioxide, SiO,. This results from its mechanical
and chemical stability, together with a favorable piezoelectric
constant. The small frictional losses in the material guaran-
tee the manufacture of electromechanical oscillators of very
high quality factors.

In nature, silicondioxide is found in different forms, one
of which is quartz. Even though 14% of the earth’s surface
consists of silicondioxide, quartz of suitable size and neces-
sary purity is seldom found. As a result, cultured quartz has
been developed. Cultured quartz is achieved from hot satu-
rated solutions of silicondioxide, in large steel autoclaves at
a temperature of some 400°C and a pressure of 1,000 Kgs/
cm?. The axial growth of the crystal is controlled by previ-
ously cut seeds planted in the autoclaves. The growth rate
can be as much as 2.5 mm per day. In order to achieve a
pure crystal, a controlled slow rate of growth is preferred.
The yield of quartz crystals from cultured quartz is higher
than when grown quartz is used.

Temperature coefficient has to do with the frequency
stability of a quartz blank with respect to changes in tem-
perature, which is a function of quartz, the mode of vibration,
and the type of cut. The frequency- temperature curve gen-
eralized for high frequency AT crystals, known as the fre-
quency deviation (in PPM) at a specified temperature range
(in °C), the family of curves can be used to define maximum
allowable deviation (in minutes) around the center for cutting
the blank.

Of the various elements, the “AT” cut has become the
most popular, because it is available at relatively high fre-
quencies, exhibits excellent frequency vs temperature
stability, and is widely available at reasonable cost.

Fundamental vs. Overtone s of concern primarily when
specifying the “AT” cut crystal unit. These units increase in

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: A-090414-1
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frequency as the thickness of the resonator plate is dimin-
ished. At some point, typically around 30 MHz, the plate be-
comes too thin for efficient processing. As the “AT” will reso-
nate at odd integer multiples of the fundamental frequency, it
is necessary to specify the desired order of overtone when
ordering higher frequency crystals.

Drive levelis the amount of power dissipated by the crys-
tal. Drive level is usually specified in terms of micro or milli-
watts, with a typical value being 100 microwatts.

“Series” resonant crystals are intended for use in cir-
cuits containing no reactive components in the oscillator feed-
back loop. “Parallel” resonant crystals are intended for use
in circuits containing reactive components (usually capaci-
tors) 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 main-
tain oscillation at the specified frequency.

Pullability refers to the change in frequency of a crystal
unit, either from the natural resonant frequency (FR) to a
load resonant frequency (F| ), or from one load resonant fre-
quency to another. The amount of pullability exhibited by a
given crystal unit at a given value of load capacitance is a
function of the shunt capacitance (Cg) and the motional ca-
pacitance (C4) of the crystal unit.

The equivalent circuit of a quartz crystal is useful in ex-
plaining how a crystal will perform.

L1 c1 R1

Co

C, is the shunt or static capacitance of a crystal. This param-
eter equals the sum of the capacitance measured from pin
to pin including the electrode and mounting structure.

L,, C,, and R, are the motional arm of the crystal.

L,, motional inductance, is determined by the mechanical
mass of quartz in motion. Thompson’s formula relates the L,
and the C, specifications.
_ 1

L= werc

4n® 12 C,
C, is the motional capacitance of the crystal. This parameter
is determined by the stiffness of the quartz (constant), the
area of the electrode, and the thickness and shape of the
quartz wafer.

R, stands for the equivalent series resistance (ESR) of a
crystal. It is a function of the mechanical losses during vibra-
tion. Low resistance is a sign that little mechanical loss is
occurring. The lower the resistance, the more easily the crystal
will oscillate.

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com



Principles of Quartz Crystal Operation

Three main components of crystal specifications are:
Calibration at room temperature
Stability over the temperature range
Aging

Calibration at room temperature is a measurement of the
accuracy of the frequency at +25°C. Crystal frequencies are
adjusted within the stated tolerance by changing the mass of
the electrode. Lower frequencies are less sensitive to mass
change and are therefore easier to hold tighter tolerances.
Tolerance and stability are measured in parts per million
(ppm).

The angle at which the quartz bar is cut determines the
stability over the temperature range. A very popular cut is
the “AT” cut. The accuracy of the cut determines how tight
the shifts in ppm will be over a temperature range.

Aging is defined as the change in frequency over time. Two
factors affect this specification: contamination and stress. See
the section on aging.

Load capacity is the dynamic capacity of the total circuit
measured or computed across the crystal terminals. In a par-
allel circuit the load capacity should be selected to operate
the crystal at a stable point on the fr-fa reactance curve (as
close to fr as possible).

AREA OF
PARALLEL
RESONANCE

INDUCTIVE

f,

'~

\ FREQUENCY

B

CRYSTAL
BANDWIDTH

REACTANCE

CAPACITIVE

Below is an example of an oscillator circuit in which the crys-
tal is expected to run in its parallel mode. If a series crystal
is put into this circuit, the frequency would be high by ap-
proximately 0.02%.

I I
| I
| I
| I
L[ YV V¥ ] _

CiT
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Load capacitance (C,), which is specified in picofarads (pF),
can be calculated by the following formula:

C=C,*C, + Cstray
C, +C,
Cstray includes pin to pin, input and output capacitance of
the oscillator stage at the C, and C, pins plus any additional
parasitics. It is usually assumed Cstray equals 5 pF.
If C, and C, each equal 22 pF, then C =16 pF.

If the oscillator stage is configured with a phase shift pre-
sented to the crystal exactly equal to 0° or multiples of 360°,
then the crystal will operate at series resonance (fr). The
crystal’s load capacity must be specified “Series Resonance”

The Quality Factor (Q) Value of a crystal unit is a mea-
sure of the units relative quality, or efficiency of oscillation.
The maximum attainable stability of a crystal unit is depen-
dent on the “Q” value. The separation between the series
and parallel frequencies is called bandwidth. The smaller the
bandwidth, the higher the “Q” value, and the steeper the slope
of the reactance. Changes in the reactance of external cir-
cuit components have less effect (less “pullability”) on a high
“Q” crystal; therefore such a part is more stable.

The U.S. military specifications (MIL-C-3098) for crys-
tals define the equivalent resistance as follows:

For crystal units designed to operate at series resonance,
equivalent resistance is the equivalent ohmic resistance of
the unit when operating in the specified crystal impedance
meter adjusted for the rated drive level and tuned to the speci-
fied crystal unit frequency.

For crystal units designed to operate at parallel or antireso-
nance, equivalent resistance is the equivalent ohmic resis-
tance of the unit and a series load capacitor of the specified
load value, when operating in the specified crystal imped-
ance meter adjuc'ed for rated drive level and tuned to the
specified crystal unit frequency.

Operating drive level is the power dissipated internally in
the crystal blank. It is very important to carefully determine
and select a drive level that is consistent with reliable start
up and the desired performance of the crystal once oscillat-
ing. If the drive level is too low (generally less than 100 mi-
crowatts), starting of oscillation may not occur. However, drive
level that is too high (generally greater than 1 milliwatt) will
cause frequency shifts, poor long—term frequency aging, and
frequency perturbations over the operating temperature.

Aging is a general term used to describe the gradual
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Principles of Quartz Crystal Operation
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deterioration of the operating characteristics of a crystal unit
over time. Many factors contribute to this deterioration, such
as internal contamination, excessive drive level, wire fatigue,
frictional wear, and surface erosion of the crystal blank. Clean-
liness of the manufacturing process and of the quartz blank
can greatly reduce aging by contamination. The most rapid
aging occurs within the first year. If aging rates of a crystal
must be low, the crystal can be pre-aged by temperature-
cycling or by high-temperature burn-in for an extended pe-
riod of time.

All quartz crystals have multiple vibrational modes.
Spurious modes refer to those that are unwanted and can
be a problem if the response is as strong as the main mode.
When the oscillator runs on the spur instead of the main
mode, the frequency output is changed. Spurious modes
should be specified as either a resistance ratio to the main
mode or dB suppression. A resistance ratio of 1.50r2.0to 1
is sufficient to avoid mode hopping. A -3dB to -6dB is an
approximate equivalent for a specification in terms of dB.

main mode
/7 spurious modes

L i TR

fund 3rd 5th freq.

Frequency Spectrum
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ABSOLUTE MAXIMUM RATING
Maximum rated voltage value assuring the normal operation of a crystal oscillator. Exceeding this value may result in a
decrease in the reliability of a crystal oscillator.

AGING

The systematic change in frequency with time due to internal changes in the crystal and/or oscillator. Aging is often
expressed as a maximum value in parts per million per year (ppm/yr). The rate of aging is typically greatest during the first 30
to 60 days, after which time the aging rate decreases. The following factors affect crystal aging: adsorption and desorption of
contamination on the surfaces of the quartz, stress relief of the mounting and bonding structures, material outgassing, and
seal integrity.

CALIBRATION ACCURACY (SEE FREQUENCY TOLERANCE)

CAPACITIVE RATIO

In applications (i.e. VCXO) where variations in the crystal parallel resonant frequency are desired, the capacitive ratio (r)
may be specified. The capacitive ratio equation is shown below. This ratio is an indicator of the change in a parallel load
resonant frequency as a direct result of a given change in crystal load capacitance. Because the value of this ratio has physical
limitations when it is realized in a quartz crystal design, please consult Cardinal Components engineering department for
product specifications.

C

0

rza

CENTER FREQUENCY
The specified reference frequency of the crystal, typically specified in megahertz (MHz) or kilohertz (kHz).

CRYSTAL EQUIVALENT CIRCUIT

A crystal device consists of a quartz resonator with metal plating. This plating, located on both sides of the crystal and is
connected to insulated leads on the crystal package. The device exhibits a piezoelectric response between the two crystal
electrodes.

DRIVE LEVEL

A function of the driving or excitation current flowing through the crystal. The Drive Level is the amount of power dissipation
in the crystal, expressed in microwatts or milliwatts. Maximum power is the most power the device can dissipate while still
maintaining operation with all electrical parameters guaranteed. Drive level should be maintained at the minimum levels nec-
essary to initiate proper start-up and assure steady oscillation. Excessive drive level can cause poor aging characteristics and
crystal damage.

DUTY CYCLE

The measure of output waveform uniformity. This term, also referred to as symmetry, is a measurement of the time that the
output waveform is in a logic high state, compared to the logic low state, expressed as a percentage (%). This parameter is
measured at a specific voltage threshold or at a percentage of the output waveform amplitude.

EQUIVALENT SERIES RESISTANCE (ESR)

The resistive element, measured in ohms, of a crystal device. The motional inductance (L,) and motional capacitance (C,)
are of equal ohmic value but are exactly opposite in phase. The net result is that they cancel one another and only a resistance
remains in the series leg of the above equivalent circuit. The ESR measurement is made only at the series resonant frequency
(Fg), not at some predetermined parallel resonant frequency (F ). Crystal resistance measured at some parallel load resonant
frequency is often called the “effective” resistance.

FANOUT
Number of IC gates which can be connected to the output of a crystal oscillator.
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FREQUENCY STABILITY

The amount of frequency deviation from the ambient temperature frequency over the operating temperature range. This
deviation is associated with a set of operating conditions, including operating temperature range, load capacitance, and drive
level. This parameter is specified with a maximum and minimum frequency deviation, expressed in percent (%) or parts per
million (ppm). The frequency stability is determined by the type of quartz cut and the angle of the quartz cut. Some of the
secondary factors include mode of operation, drive level, load capacitance, and mechanical design.

Frequency stability includes frequency drifts over the operating temperature, input voltage changes, output load variations
and the effects of long-term aging. The most standard stabilities are specified as £ 100 ppm, and + 50 ppm. Cardinal Compo-
nents oscillators can also be specified with + 25 ppm and + 10 ppm stabilities.

FREQUENCY TOLERANCE

The amount of frequency deviation from a specified center frequency at ambient temperature of 25°C. This parameter is
specified with a maximum and minimum frequency deviation, expressed in percent (%) or parts per million (ppm). This devia-
tion is associated with a set of operating conditions including load capacitance and drive level.

INPUT CURRENT
The amount of current consumption by an oscillator from the power supply, typically specified in milliamps (mA).

LOGIC COMPATIBILITY

In the past, CMOS, TTL, and ECL oscillators were only capable of driving output loads of the same logic family. With the
introduction of HCMOS logic, dual compatible oscillators are manufactured that can drive two logic families. Most Cardinal
Components oscillators are capable of driving both HCMOS and TTL loads. The dual compatible oscillator’s output waveform
voltages are derived from HCMOS logic. The logic output exceeds the minimum voltage level requirements of TTL, and with
the higher output current capability of HCMOS, these dual compatible oscillators can drive both logic families. Be aware that
oscillators not specifically designed for both families cannot be used to drive other logic families, i.e., TTL cannot drive HCMOS
or ECL logic. Cardinal Components also offers oscillators that drive TTL and ECL logic exclusively.

NOMINAL FREQUENCY
The specified “name plate frequency” of a crystal or oscillator.

MODE OF OPERATION

The Mode of Operation of a quartz device is one of the factors that will determine the frequency of oscillation. For “AT” cut
quartz crystals, overtone modes are at odd frequency harmonics. For example, a crystal may operate at its fundamental
frequency of 10 MHz, or at odd harmonics of approximately 30 MHz (Third Overtone), 50 MHz (Fifth Overtone) and 70 MHz
(Seventh Overtone).

MOTIONAL CAPACITANCE (C1) AND MOTIONAL INDUCTANCE (L1)
The motional capacitance and inductance are designated by C, and L .. For a “Series” resonant crystal, the value of C,
resonates with the value of L, at a frequency (F).

Fe—L
2nVL,C,
Typically, L, is not mentioned when working with most crystals. Due to this absolute equation, it is only necessary to specify
one motional component or the other. The industry standard is to specify a proper value of C, only. The actual value of C, has
physical limitations when it is realized in a quartz crystal design. These constraints include the mode of operation, the quartz
cut, the mechanical design, and the nominal frequency of the crystal.

OPERATING TEMPERATURE RANGE
The maximum and minimum temperatures that the crystal device can be exposed to during oscillation. Over this tempera-
ture range, all of the specified device operating parameters are guaranteed.
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OUTPUT VOLTAGE LEVELS
In digital logic, voltage levels are referred to in terms of logic “0” and logic “1”. These levels vary depending on the type of

output logic required for the application. el Leiee
TTL Vg = Logic “0” = 0.4V Max o
V., = Logic “1" = 2.4V Max o s
HCMOS Vol_ = LOg|C “0” = 05V Max MEASUREMENT THRESHOLD — — —
VOH = LOg'C “1 Y= 4.5V MaX LOWER R“E/?HI%LEST}::"& wz | [
ECL V. = Logic “0" = -1.95V Min / -1.60V Max . . [ e e
V., = Logic “1” = -1.00V Min / -0.75V Max
OVERSHOOT/UNDERSHOOT

This effect is commonly called ringing. The output voltage can exceed the steady state plateau of either the logic “0” state
or the logic “1” state for a period of time. This ringing will decrease in amplitude until the steady state plateau is reached. The
ringing is caused by an unmatched impedance load presented to the oscillator output. It becomes more pronounced as the
rise/fall times decrease and the output frequency increases. Proper output loading and good R.F./Microwave transmission line
techniques must be used to prevent ringing on the waveform.

PULLABILITY
Pullability refers to the change in the parallel load resonant frequency as a function of change in crystal load capacitance.
The equation below is used to calculate the frequency difference, expressed in ppm, between two parallel load resonant
frequencies [F ,and F ] as a direct result of a given change in crystal load capacitance [C , and C ,]. Because there are
several methods to express crystal pullability, please consult Cardinal Components engineering department for product speci-
fications.
AF  F F

ci1” ez

F F

CcL1

QUARTZ CRYSTAL

Synthetic quartz is composed of silicon and oxygen (silicondioxide) and is cultured in autoclaves under high pressure and
temperature. Quartz exhibits piezoelectric properties that generate an electrical potential when pressure is applied on the
surfaces of the crystal. Conversely, when an electrical potential is applied to the surfaces of a crystal, mechanical deformation
of vibration is generated. These vibrations occur at a frequency determined by the crystal design and oscillator circuit. Under
proper conditions, quartz is used to stabilize the frequency of an oscillator circuit.

QUARTZ CRYSTAL OSCILLATOR
A timing device that consists of a crystal and an oscillator circuit, providing an output waveform at a specified reference
frequency.

RISE AND FALL TIMES

Rise time is the amount of time, measured in nanoseconds that it takes to go from the logic “0” state to the logic “1” state.
The fall time is the transition time from logic “1” state to logic “0” state. The time is measured at the 10% and the 90% points of
the voltage transition.

SERIES VS. PARALLEL LOAD RESONANCE

A crystal can be used in an oscillator circuit to operate in either of two resonant modes: Series Resonance or Parallel Load
Resonance (also known as antiresonance). The crystals used in these two types of modes are physically the same crystal, but
calibrated to slightly different frequencies.

When a crystal is placed into an oscillator circuit, they oscillate together at a tuned frequency. This frequency is dependent
upon the crystal design and the amount of Load Capacitance, if any, the oscillator circuit presents to the crystal. Specified in
picofarads (pF), Load Capacitance is comprised of a combination of the circuit’s discrete load capacitance, stray board ca-

Cardinal Components, Inc.
155 Route 46 West

Wayne, NJ 07470
Rev: A-090414-1

TEL: (973)785-1333
E-MAIL: sales@cardinalxtal.com
WEB: http://www.cardinalxtal.com




CARDINAL COMPONENTS
Glossary

pacitance, and capacitance from semiconductor Miller effects. When an oscillator circuit presents some amount of load ca-
pacitance to a crystal, the crystal is termed “Parallel Load Resonant,” and a value of Load Capacitance must be specified. If
the circuit does not exhibit any capacitive loading, the crystal is termed “Series Resonant”, and no value of Load Capacitance
is specified. The “Parallel Load Resonant” operating frequency of a quartz crystal is based on the equation below:
Where: F = Series Resonant Frequency (MHz)
C _ = Parallel Load Resonant Frequency )MHz)
F =F, (2(0—:_0) + 1) C_ = Crystal Load Capacitance (pF)
ot C, = Crystal Shunt Capacitance (pF)
C, = Crystal Motional Capacitance (pF)

SHUNT CAPACITANCE (C0)

The static capacitance between the crystal terminals. Measured in picofarads (pF), shunt capacitance is present whether
the device is oscillating or not (unrelated to the piezoelectric effect of the quartz). Shunt capacitance is derived from the
dielectric of the quartz, the area of the crystal electrodes, and the capacitance presented by the crystal holder.

START-UP TIME
The specified time from oscillator power-up to the time the oscillator reaches steady state oscillation.

STORAGE TEMPERATURE RANGE

The minimum and maximum temperatures that the device can be stored or exposed to when in a nonoscillation state. After
exposing or storing the device at the minimum or maximum temperatures for a length of time, all of the operating specifications
are guaranteed over the specified Operating Temperature Range.

SUPPLY VOLTAGE
The DC input voltage necessary for oscillator operation, specified in volts.

SYMMETRY

Symmetry is defined as the ratio of amount of time the voltage is in the logic “1” state compared to the time in the logic “0”
state. The measurements are taken at the 50% points of the voltage transition between the two logic states.

The time period of one cycle of the waveform is calculated first as below.

1
Frequency in Hz

= Time period in seconds

Next, the time period of the logic “1” state is measured from the 50% point of the waveform’s positive voltage transition to
the 50% point of the waveform’s negative voltage transition, then compared to the total waveform period. The calculation for
symmetry is shown below:

Logic 1" time in seconds , 40 = %

Symmetr
Period of one cycle y Y

For the % symmetry of the logic “0” state, subtract the logic “1” symmetry from 100%. For example, 40/60% means that the
waveform is in its logic “1” state 40% and in the logic “0” state 60% of the total waveform time period.

TRI-STATE
An oscillator with the tri-state feature allows the output to be placed into a high impedance state with no output oscillation
present. This feature is activated by the application of a logic control voltage to pin 1 of the oscillator.

TYPE/ANGLE OF QUARTZ CUT

The type and angle of a quartz cut affects the crystal device operating parameters, the most significant being frequency
stability over temperature. The frequency stability is dependent upon the plane or the angle of the crystal element in relation to
the crystalline axes of the crystal. The plane or angle is referred to as the crystal “cut“. A common type of thickness shear
crystal fabricated fromY bar quartz is the “AT” cut. The frequency stability and operating temperature range required by the
customer determine the angle of cut utilized.
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