DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES
9.0 x 14.0 x 3.0mm

@ ‘ROHS/ROHS IT Compliant
l‘ré ESD SENSITIVE

FEATURES APPLICATIONS MSL =3
* Phase and frequency coherent dual output * Communications and Networking

* FO and FO+2 with integrated precision fanout buffers * Synchronization

*  Meets £280ppb Stratum-III stability requirements * PLL with Holdover

» Excellent £1ppm aging with +4.6ppm guaranteed lifetime accuracy * Geolocation, RTLS, GPS

* 5to 52MHz standard and custom frequencies available * Synchronous Ethernet

*+ TCXO or VCTCXO functionality available  IEEEI1588

* £5ppm minimum pull with 0.5% typ linearity (VCTCXO only) * Instrumentation, test and measurement

+  LVCMOS outputs * Femtocells, picocells (BTS)

* 10pin package * Oil and gas exploration

*  -40°C to 85°C operation

TYPICAL OPERATING CIRCUIT

DIGITAL FPGA BASED PLL WITH PRECISION STRATUM-III HOLDOVER

ABDFVCTCXO
FPGA/ASSP
I [ Fo
— Oscillator
Phase and
Frequency — FDiIf:r — SPI DAC
Detector Ve
i Precision Temperature 29 J_l_,_\_
Compensation | FO/2
Stratum Il
Clock Precision Holdover

Reference

OPTIONS AND PART IDENTIFICATION

ABDFTCXO ORABDFVCTCXO-:) MHz-( )-( )-( )

Please specify the frequency
Output 1 (FO) in MHz e.g.

OPERATING FREQ. Blank: Bulk**
TEMP. RANGE STABILITY T5: 500 pes/reel

16.384MHz E: -20°C to +70°C L: £100ppb* T2: 250 pes/reel
*F0 > 40MHz, available in Q4-2017 L: -40°C to +85°C 2: +280ppb CT: Cut Tape***
*Available Q4-2017 **Bulk devices are not in MSL-3

compliant packaging

***Cut Tape devices available in
25pe, 50pc, & 100pc quantities
(MSL-3 compliant)
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES

9.0 x 14.0 x 3.0mm
@ ‘ROHS/ROHS IT Compliant
‘}‘A ESD SENSITIVE

STANDARD SPECIFICATIONS MSL =3

PARAMETERS RATING

Storage Temperature Range (Ts) -55°C to +125°C
Supply Voltage (Vdd) -0.5V to 6V
Control Voltage (Vc) 0V to 3V
ESD, HBM/CDM/MM 4kV/2kV/200V
PARAMETERS MINIMUM TYPICAL MAXIMUM UNITS NOTES
Frequency Range 5.000 52.000 MHz
10.000/5.000  12.800/6.400  16.000/8.000 Custom frequencies
‘ 16.384/8.192  19.200/9.600  19.440/9.720 available upon
Standard Frequencies 20.000/10.000 24.576/12.288  25.000/12.500 MLz request. Please
[Output 1(F )/Output 2 (F /2)] 26.000/13.000 30.000/15.000  30.720/15.360 contact Abracon.
38.400/19.200 38.880/19.440  40.000/20.000 “Note |
50.000/25.000  52.000/26.000
Supply Voltage (Vdd) +3.135 +3.3 +3.465 \Y
Supply Current (Icc) (into 15pF load ) 20 mA Carrier dependent
Initial Frequency Tolerance @ +25°C -0.50 +0.50 ppm As recteol zzi;iféflatlve
Operating Temperature :4218 12(5) °C 8}13222 “E,,
Frequency Stability vs. Operating -100 +100 ppb Option “1” *Note 2
Temperature ( ref. to +25°C) -280 +280 ppb Option “2”
Frequency Stability vs. Vdd Change -100 +100 ppb Vdd £5%
Frequency Stability vs. Load Change -200 +200 ppb Load +5%
Aging (1* year @ +25°C) -1.0 +1.0 ppm
Aging (10 years @ +25°C) -3.0 +3.0 ppm
All-inclusive frequency stability over 10
years product lifg (Strzium-HI éompliant) -4.60 +4.60 ppm
LVCMOS Output (Square wave)
\ 2.4 \4 Load = 15pF
V., 0.4 \Y Load = 15pF
Load 15 pF
Duty Cycle 45 55 % @ (Vi -V, )2
Rise/Fall Time 6 ns Load = 15pF
Control Port (Applicable for VCTCXO only)
Center Control Voltage (Vc) +1.50 v
Control Voltage Range (Vc) +0.50 +2.50 \"
Frequency Pull +5.00 <=+13.00 ppm Ve =1.5V£1.0V
Tuning Slope Positive
Linearity Error | <0.5 10 %

*Note 1: FO > 40MHz, available in Q4-2017 | *Note 2: Available Q4-2017
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES
9.0 x 14.0 x 3.0mm
@ ‘ROHS/ROHS IT Compliant
STANDARD SPECIFICATIONS (CONT.) Ly PSP SEN;IS?Z];:
PARAMETERS MINIMUM TYPICAL MAXIMUM UNITS NOTES
RMS Jitter (12kHz ~ 20MHz BW) @ 25°C
16.384 MHz Carrier 650 1,300 fs
20.000 MHz Carrier 525 1,300 fs
10.000 MHz Carrier 650 1,300 fs
26.000 MHz Carrier 450 1,300 fs
13.000 MHz Carrier 775 1,300 fs
40.000 MHz Carrier 325 1,300 fs
20.000 MHz Carrier 450 1,300 fs
Phase Noise
-85 Offset @10Hz
-100 Offset @100Hz
-135 Offset @1kHz
F,@ 20.000 MHz 145 dBc/Hz Offsot é@l ETE
-150 Offset @100kHz
-155 Offset @ SMHz
-90 Offset @10Hz
-100 Offset @100Hz
-135 Offset @1kHz
F/2 @ 10.000 MHz 145 dBc/Hz Offset @10kHZ
-150 Offset @100kHz
-155 Offset @ SMHz
-85 Offset @10Hz
-100 Offset @100Hz
F, @ 26.000 MHz 135 dBe/Hz Offset @ 1kHz
-145 Offset @10kHz
-150 Offset @100kHz
-150 Offset (@ SMHz
-75 Offset @10Hz
-100 Offset @100Hz
-135 Offset @1kHz
F /2 @ 13.000 MHz 150 dBc/Hz Offsot é@l T
-150 Offset @100kHz
-155 Offset @ SMHz
-80 Offset @10Hz
-100 Offset @100Hz
-125 Offset @1kHz
F,@ 40.000 MHz 140 dBc/Hz Offset @10kHZ
-150 Offset @100kHz
-150 Offset @ SMHz
-80 Offset @10Hz
-100 Offset @100Hz
F,/2 @ 20.000 MHz 135 dBe/Hz Offset @ 1kHz
-140 Offset @10kHz
-145 Offset @100kHz
-155 Offset (@ SMHz
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES

TYPICAL PHASE NOISE & JITTER CHARACTERISTICS

9.0 x 14.0 x 3.0mm
@ ‘ROHS/ROHS IT Compliant

A ESD SENSITIVE
A
MSL=3

L__lu-\m.

16.384MHz
[Output 1 (FO0)]

Phase Moise Start 10 Hz

20.000MHz

20.000MHz / 10.000MHz

[Output 1 (F0) / Output 2 (F0/2)]

B Phase Noise 10.00dB/ Ref -20.00dBc/Hz
-20.00 r Carrier 16.384000 MHz 5.7999 dBa—
3 10|Hz 189.7223 dBcC
100 H 1137081 decHZ
20,00 1 460 dBc i
10| kH r147.9815 dec HZ
- 100 kiiz| r333{1450 deBc/HZ
-40.00 Sam i} B ELELEa T iy
5 MHz r133.2362 dec/HZ
[ staft 12 |kHg
->0.00 STpp LU [MHZ
enter 10,0 H
-60.00 Span 19./0 H
= |Noife 1=
alysis Rande|Xx: [Band Marker
70.00 ysik phn nd markdr
Id Nojse} 186.62 dec |/ 4.98 Hiz
Nojsef §5}9449|prad
-80.00 —PES ey
5 [1ittert g4p.)gdq|fsec
oo {dua] Fi: |164.33 | He
-90.00
-100.0
-110.0
-120.0
-130.0 Hl
-140.0
-150.0 Ly . = [T
i ET‘“K—J_A
-160.0
-170.0
LE00 & 58 = E &5k Eal =
IF Gain 20dB' Freq Band [10M-41MHz] LO Opt [«150kHz] Corre 100

stop 5 MHz IETENM 48.1% ||
ey ool 1.5v[Pow 3.3v]Atn 0dB] o] bareo]si ]

10.000MHz

IEE e (ol 1.5v]Pow 3.3v|Aten odefErerifoarers] oo

Phase Noise Start 10 Hz

[ EEe o ] Gl 1.5V]Pow 3.3v|Aun odBf Ecreri]Ecren siopl

o R R e e N - R
PPhase Noise 10.00dB/ Ref -20.00dBc/Hz P Phase Noise 10.00dB/ Ref -20.00dBc/Hz
20,00 b Carrier 19,9999 5.8212 dBrw— 20,00 Carrier 9,9999¢ 5.2283 dBra-
B 10|Hz +89.19220 dBc|H7 : 10|Hz +95./8812 dBC,|{HZ
100 H H114.|2576 dBcH7 100 H t131.|2436 dBC{Hg
-30.00 1 kH 006 decAH -30.00 1 fen 14d 3043 decin
10| kH F148.17120 dBc{HZ 10| kH F191).|8373 dBC,{H7
100 kwz | +193.6728 dec{HZ 100 kiz | +136.8769 dBc,{HE
-40.00 B 7 EECERAY B -40.00 T T yst—gecytt
5 MHz +199.|2359 dBcjHZ 5 MHz F194./7999 dBc{H7
N start 12 |kHZ staft 12 |kHz
-2U.Ud TP 20 [MiE -20.00 TEpp 20 [MHE
enter 10,0 H enter 10,0 H
6000 Span 19.9 H -60.00 Span 19,9 H
LL INoT e =3 sl LL INoi $e £=4
alysis Range|Xd [§and Marker alysis Range|X: §and Marker
-70.00 w515 Ran HEand Marker 70.00 ysit Ran | ldind mdrkdr
Nojser 48F. 07 dec |/ 4.9 tq Nojser 190.4840 dec |/ 4.9 Hiz
3 Nojsep §2| 6374 |prad 3 nojsep 40,4433 |prad
.’ ke EoRz: ket
Jitter| 498./433|fseC Jitter 48039 | fsec
{dual FM: |1p4./§9|Hz F ddual F: |109.]741 Hz
-100.0 -100.0 k
[
-110.0 -110.0 \
Bt
-120.0 Lé’éﬂ%\ 120.0
™~ e
-130.0 -130.0 |
L
-140.0 \‘\\.__ -140.0 1
-
L1 [~
-150.0 T T -150.0
- I et—FLL L]
-160.0 160.0 Ty
-170.0 -170.0
1500 4 Ea ES s 165k A -180.0 4 ] £ o 145k ) =
IF Gain 20dB Freg Band [10M-<41MHz] LO Opt [«150kHz] 736pts Corre 100 IF Gain 20dB Freg Band [10M-41MHz] LO Opt [<150kHz] 736pts Corre 100
Phase Noise [Start 10 Hz stop 5 MHz IETERM98.19% |\ stop 5 MHz IIEEM 5.7% |/
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES
9.0 x 14.0 x 3.0mm

@ ‘ROHS/ROHS IT Compliant
& ESD SENSITIVE

TYPICAL PHASE NOISE & JITTER CHARACTERISTICS MSL = 3

26.000MHz / 13.000MHz
[Output 1 (F0) / Output 2 (F0/2)]

26.000MHz

[ o | aul_1.5v]Pow 3.3v]Atn odB[C e Eare o] sion]

40.000MHz

Phase Moise Start 10 Hz Stop 5 MHz 62.2% ||—

e o] Crl 1.5v[Pow 3.3v[Attn 0dB[ e [oaren]sol]

16.384MHz 20MHz 10MHz

13.000MHz

[keysight £50528 [Keysight £50528
Phase Noise 10.00dB/ Ref -20.00dBc/Hz pPhase Noise 10.00dBf Ref -20.00dBc/Hz
20.00 b Carrier 25.999997 M| 3.4073 dBrw- 2000 b Carrier 12.999997 M| 2.9105 dBrw—
I 10[Hz {89]f12e dec|nd = 10[Hz J7g 19948 dec{Hd
100 H r113.1198 dec(HZ 100 H r130.8397 dBCHE
-30.00 1 ku 1 752 dec {H 30,00 1 dy 1 192 decip
10|kH r14d.4508 dBC/[HZ 10| kH r130.8837 decHZ
100 kitiz| +133)1569 dec{HZ o 100 kiiz | 11341720 dsc/Hd
-40.00 Ty =R A5 So—deciH -40.00 T B B s L L
5 MHZ r133.2884 dBc/HZ 5 MHz r135.1760 dBC/HY
- start 12 |khz S staft 12 |kHa
b tpp LU [MAZ 000 STPp $U MHE
entgr 1040 H enter 10.0 H
-60.00 span 19.9 H 60.00 span 10,924 M
= |NoT$e =5 T NG'! e F==
alysis Range gand Markegr alysis Rande| X: gand Marker
70.00 hsil b nd markde vsid Rba A lghnd wdekde
nNojsel 186.0873 dec|/ 4.988 MH{Z Nojsel 18F.2383 dec|/ 4.988 MHE
Nojse} 70{1§9%|prad NOjse 1, 441F | prad
-80.00 7 meteg Pt TIdey
Jittert 420.334|fsec Jitter| 752.4594|fsec
80.00 {dua] Fm: |18§./4 HZ dua] Fy: |[169./96|HzZ
-100.0 -100.0
-110.0 -110.0
i . |
-120.0 -120.0
= =
-120.0 -130.0
-140.0 -140.0
\Hﬁ“
| i
-150.0 I A -150.0 }
i e A N Y I T — —
i I i A 13 B
-160.0 -160.0
-170.0 -170.0
500 4 1% D 5 15% 5 2 1800 1% ES £ 1455 5 2
IF Gain 20dB. Freq Band [10M-41MHZ] LO Opt [<150kHz] 736pts Corre 100 IF Gain 20dB Freq Band [10M-41MHz] LO Opt [<150kHz] 736pts
Phase Noise Start 10 Hz Stop 5 MHz IIETENM 50.8% |/ Phase Noise Start 10 Hz

[ o JCul 1.5v]Pow 3.3v]Atn odBCrerifocren]sio]

40.000MHz / 20.000MHz
[Output 1 (F0) / Output 2 (F0/2)]

20.000MHz

Phase Moise Start 10 Hz

- " I -
K.iyslght ES052B ¢ _Kﬂslght E50528 ¢
bPhase MNoise 10.00dB/ Ref -20.00dBc/Hz PPhase Noise 10.00dB/ Ref -20.00dBc/Hz
20.00 r Carrier 40.000000 MHz  5.6587 dBrw- 20.00 r Carrier 19.999998 MHz  5.0667 dBr—
: 10|{Hz 182.(4692 dBc|HZ Bl 10|Hz +80.4940 dBc,(H3
100 H +104./4403 dBCHZ 100 H r113./6702 dBc,(HZ
30,00 1 ku SE6 dBCAH 30,00 1 kn 1 751 dacly
10| kH F144.7544 dBCHZ o 10| kH r148.9980 dec,(H3
o 100 kwz| +159./2901 dBc HZ 100 kiz| r194.1132 dBc|Hd
-40.00 it 9 8to—gBctt -40.00 T i AgBCH
5 MHz r133./6894 dBC|HZ 5 MHz r134. 7781 dBcHY
o start 12 |kHg o start 12 |khz
-20.un STOp L0 [MHE -50.00 Stop 20 |MHZ
enter 10,0 H enter 10.|0f H
-60.00 Span 494958 My 60.00 Span 18,9 H
== [Noise +=o Ll INoT e +=2
alysis Rangde| X |[§and Marker alysis Rande|X: Band mMarker
20,00 =it Ran 4 ldind mdrkdr 000 =it Ran J lghnd mdrkdr
Ig Nojse; 1851340 deBc |/ 4. 98 Hiz Nojsep 488.30 dec |/ 4. 98 Hiz
Nojse} {83281 |prad nNojset G4} 3894 |prad
-80.00 #8747 mdeg -80.00 13 meteg
5[1itter: 311634 fsec Jitter: 43p.|dq17|fsec
90.00 dua) Fm: 219799 vz o on Jdual FH: [143.|d3|He
-90.00 -90.00
-100.0 -100.0
Tl
-110.0 ] -110.0 H
l
-120.0 -120.0 20N
el
L
-130.0 -130.0
1400 = -140.0 o
T N
-150.0 M—— i 150.0 m A
50.0 I —~T—{4H o T Tt
i 1 i T
-160.0 -160.0
170.0 -170.0
-180.0 4 ) B 185K -180.0 4 ) 165K
IF Gain 20dB. Freq Band [10M-41MHz] LO Opt [<150kHz] 736pts Corre 100 IF Gain 20dB Freq Band [10M-41MHz] LO Opt [<150kHz] 736pts Corre 100

Stop 5 MHz IETEIM 81.7% |\

e (o Jcul 1.5v[Pow 3.3v[Aun odB[rei] e re Do ]

26MHz

13MHz 40MHz 20MHz

Frequency

Typical rms Phase Jitter

(12kHz to 20MHz BW) | 0408

498 fs 643 fs

429 fs

752 fs 311 fs 432 fs
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES -
9.0 x 14.0 x 3.0mm

@ ‘ROHS/ROHS IT Compliant
& ESD SENSITIVE

MSL=3
FREQUENCY STABILITY VS. TEMPERATURE FREQUENCY PULL VS. CONTROL VOLTAGE
(VCTCXO MODE)
' ™ 4 ™
Frequency Stability vs. Temperature Frequency Pull vs. Control Voltage
Dual Output Stratum-IIT s Dual Qutput Stratum-TIT
100
o 10
-
£ o E .
g 9 =
g 0 ——~ = = £, - -
E o *—’—'—"‘\..>"‘f-”y'\:—:;‘_ — v,_———\ g ——16.384/8.192MHz
20 N : s ——20.000/10.000MFHz _|
g 10 ——16384/8.192MHz | £ | 26.000/13.000MHz
T 60 —20.000/10.000MHz  — 10 BT ——10.000/20.000MHz |
£ g 40.000/20.000MHz | | |
; -15
100 | | | | 05 0.8 10 13 L5 18 2.0 23 25
30 20 -0 0 1 20 30 40 50 80 70 Control Voltage (V)
Temperature (°C) h. /
N J

AGING PROFILE (ACCELERATED AGING @ +85°C)

s ~
1 4 16 64 256 1024
0.200 | | | | ; 0.200
0.150 - i i i i - 0.150
0.100 - - 0.100
0.050 - - 0.050
0.000 - 0.000
-0.050 - L -0.050
g_ -0.100 L -0.100
& 0.150 - - -0.150
-0.200 - - -0.200
-0.250 - L -0.250
-0.300 - - -0.300
-0.350 - - -0.350
-0.400 - - -0.400
-0.450 - - -0.450
-0.500 -0.500
1
g J
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES
9.0 x 14.0 x 3.0mm

@ ‘ROHS/ROHS IT Compliant
& ESD SENSITIVE

TYPICAL PHASE NOISE & JITTER CHARACTERISTICS MSL =3

RECOMMENDED LAND PATTERN

14.2%0.1

Pin Function
*"—-[ 1 NC (for TCXO)

] Ve (for VCTCXO)
T GND

N
1|
o
[=]
(2]

— 2
by — 3 [ Output #1 (FO)
lap] o
e | 1.3 4 |Vdd
- 1 AF 5 [ Output #2 (F0/2)
-rA;z e M‘% 0.25 ‘_|: o4 * For factory test only
=R = 2
Hls :[) Bottom view ¢ =
ol I e G "
711 e
,_ﬂ__ 2.54 % Dimensions: mm
o 5.08 S
REFLOW PROFILE
Tolescomes s e s pe e e TP_-' T Critical Zone
Ramp Up TLlch
L) iimrssss s arr e i s s e e s e e S et :
= Tsmax
E | d e
: :
& Tsn-]m :
"""" P ——— A
25

t 25°C to Peak 5
Time ——

Description Temperature

T.,.~T

SMIN SMAX ~

Preheat 150°C ~ 200°C 60 ~ 120 sec.
T

L ~
Reflow 220°C 60 ~ 150 sec.
Peak Heat T, 25 MAX

eak Hea 260°C sec.
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DUAL OUTPUT STRATUM-III SMD TCXO & VCTCXO

ABDFTCXO/ABDFVCTCXO SERIES
9.0 x 14.0 x 3.0mm

@ ‘ROHS/ROHS IT Compliant
PACKAGING & ESD SENSITIVE
MSL=3

TS: 500 pes/reel
T2: 250 pces/reel

MSL - 3 compliant packaging applies to MOQ=25 units (cut tape) & TS and T2 options
MSL - 3 compliant packaging DOES NOT apply to bulk quantities

N
U

PO

[}

P? User Feed Direction
Ll A t
] o} —— 9
of & 0 0000 0CQCQ0OCO0O0000 000000 “

=
L.

= ! __L

W
~F

L | SR, | -
il ——
- Ko~
W A0 B0 KO P
24.0+0.3 | 9.6+0.10 | 14.5+0.10 | 3.9+0.10 | 16.00.1
F E )] PO P2 T
13.25+0.1 | 1.75+0.1 1.5+0.1 4.0+£0.1 | 2.0+0.1 | 0.3+0.05
W
E
|| s
e q L DA
\ féfilw'ﬁ /
\._l_,/
Detail 2:1
B

24.5+0.4 | 330+0.5 | 100+0.3 | 1.8+0.2 | 2.1+0.3 | 10.75+0.3 | 13.5+0.5/-0.2

Dimensions: mm
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