ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A @ 7.0x5.0 x 1.8 mm
ESD Sensitive RoHS/RoHS II Compliant
St MSL=1
Features Applications
* 3rd overtone solution * Networking & communications
e Ultra-Low jitter: 75 fs typ RMS * Gigabit Ethernet
(100fs MAX, F=156.25MHz LVPECL); spurs included * Fibre Channel
* Frequency range: 100MHz to 220MHz * SONET/SDH
* Lowest in-class power consumption (16mA Typ LVDS) e RF systems, base stations (BTS)
e + 20ppm & =+ 25ppm stability (-40 to +85°C) options * Datacenter
available (dependent on frequency) * PCI Express
* 3.3V,2.5V, 1.8V V,_ supply * Test & measurement

* LVPECL, LVDS, & HCSL differential output options
e Output enable standard

Options and Part Identification ™"

. ok
P: LVPECL (3): Stability over OTR Blank: Bulk (***) .
D: LVDS D: +15ppm over -20°C to +70°C T2: Tape & Reel 250 um.ts
H: HCSL Q: +20ppm over -40°C to +85°C (*¥) T: Tape & Reel 1,000 units
F: £25 ppm over -40°C to +85°C (***) MOQ: 50 units
33V (**) Contact Abracon for availability (5): Output Frequency
B: 2.5V (4): OE Function LIhIER
C: 1.8V (*) 1: OE Pin 1; Active High Please specify the frequency in
. . ; : units of MHz out to
(*) Excluding 3: OE Pin 2; Active High

4 digit accuracy after the decimal.
Example: “156.2500”=156.25MHz

LVPECL

Part Number Example:
AK7PAF1-156.2500

AK7PAF1-156.2500T2
AK7PAF1-156.2500T

Note 1: Contact Abracon for non-standard part number configurations and/or requests with carrier frequency callouts up to 5 & 6 digit accuracy after the decimal.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0 x 5.0 x 1.8 mm

£ ESD Sensitive @ RoHS/RoHS I1 c;qrginjmlt

Electrical Characteristics

Parameters Min. Typ. Max. Unit Notes
Frequency Range 100 220 MHz
. . 100, 122.88, 125, 148.5 Contact Abracon for availability
Standard Available Frequencies 156.25, 200, 212.5 MHz of frequenices not listed
2.97 3.3 3.63 Option “A”
Supply Voltage (V) N2 2.37 2.5 2.62 V | Option “B”
1.71 1.8 1.89 Option “C”
LVPECL 30 50 @ 220MHz; @ V= 3.3V
Supply Current (I,,) LVDS 16 27 mA |@220MHz; @ V_,=3.3V
HCSL 17 30 @ 220MHz; @ V= 3.3V
. -20 +70 o Option “D”
Operating Temperature Range 20 785 C Option “F” or “Q”
Storage Temperature -55 +150 °C
Frequency Accuracy (Initial Set-Tolerance) ™3l . .
at time of shipment (Pre-Reflow) @ +25°C -10 <45 +10 ppm | Relative to carrier frequency
. Stabili ot 4 -15 +15 Option “D” (-20°C to +70°C)
requency Stability over 20 +20 ppm | Option “Q” (-40°C to +85°C)
Operating Temperature Range -
-25 +25 Option “F” (-40°C to +85°C)
Aging over 20 Year Product Life Nt~ -15 +15 ppm
AllInclusive F A (Total Stability) -40 +40 Option “D” (-20°C to +70°C)
-Inclusive Frequency Accuracy (Total Stability : n e (00 YD
over 20 Year Product Life MNote 3¢l 45 45 ppm Opt?on Q" (-40°C to +85°C)
-50 +50 Option “F” (-40°C to +85°C)
0.2 0.4 V. =33V, R =50Q
LVPECL @V, =
0.3 0.6 @V, =2.5V,R =50Q
0.15 0.4 @ V,=3.3V,R =100Q
Rise (Tr) / Fall (Tf) Time LVDS 0.15 0.4 s @V ,=2.5V, R =100Q
20% 10 80% Vo eak 0.3 0.5 @V, =1.8V,R =100Q
0.3 0.5 @ V,=3.3V,R =50Q to GND
HCSL 0.3 0.5 @V, =2.5V, R =50Q to GND
0.3 0.6 @ V,~=1.8V,R =50Q to GND
Duty Cycle 45 55 %
Start-up Time MNo¢?! <2 5.0 ms

Note 2:  Supply Voltage (V) = 1.8V option not available with LVPECL output

Note 3:  Relative to initial measured frequency @ +25°C

Note 4:  Option Q only available in select frequencies. Please contact Abracon for availability

Note 5:  Relative to post-reflow frequency

Note 6:  Includes temperature stability, initial frequency accuracy, load pulling, power supply variation, and 20-year aging
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
ensitive RoHS/RoHS II Compliant

N ESD Sensiti
MSL=1

Electrical Characteristics Cont.

Parameters
Vou V,-1.03 V,0.88
LVPECL R =50Qto V, 2.0V
' V185 V,-1.60
leferentl.al VOH 1.40 1.60
Output High Voltage (V) LVDS V| R, =100Q between both outputs
vV 0.90 1.10
Output Low Voltage (V) oL
HCSL Vou 0.40 0.74 0.85 R, =50 to ground on each
Voo -0.15 0.00 0.15 output
0.595 0.75 0.93 LVPECL
Output Voltage Swing 0.25 0.35 0.45 VvV [LVDS
0.620 0.70 0.78 HCSL
. 0.7*(V,) Output Enable; or No Connect
Output Enable & Disable Control \Y - -
0.3*%(V,) Output Disable; High Impedance
Output Enable Time <1 5.0 ms
Output Disable Time 0.2 s
Output Disable Current Consumption <10 pA |OE<0.3V
70 95 V. =33V
LVPECL @V,
80 105 @V, =2.5V
125 150 @V, =33V
@ 200 MHz LVDS fsec
150 175 @V, =2.5V
RMS Phase Jitter Nore 789 HCSL 120 145 @V, =33V
@ +25°C 135 160 @V, =25V
LVPECL 75 100 @V, =33V
(12kHz-20MHz BW) 30 105 @V, 2.5V
90 115 @V, =33V
@ 156.25 MHz | LVDS fsec
80 105 @V, =25V
110 135 V. =33V
HCSL @V,
115 140 @V, ,=2.5V

Note 7:  Guaranteed by characterization; RMS Phase Jitter specifications are inclusive of any spurs
Note 8:  Phase jitter measured with Keysight ES052B Signal Source Analyzer
Note 9:  Refer to the next section for phase noise test setup and representative phase noise plots
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
ensitive RoHS/RoHS II Compliant
TN ESD Sensiti
MSL=1
Electrical Characteristics Cont.
Parameters Min. Typ. Max. Unit Notes
115 140 VvV, =33V
LVPECL @V,
95 120 @V,=25V
125 150 V. =33V
LVDS @V,
@ 148.5 MHz 120 145 fsec |@ VddZZ.SV
130 155 @V,=33V
HCSL 135 160 @V,=25V
115 140 @Vddzl.SV
100 125 V. =33V
LVPECL @V,
100 125 @V,=2.5V
150 175 @V,=33V
LVDS 110 135 @V,=2.5V
@ 125 MHz fsec
140 165 @V,=18V
RMS Phase Jitter MNow7.8.9] 135 160 @V,=33V
@ +25°C —
HCSL 140 165 @V,=2.5V
(12kHz-20MHz BW) 135 160 @V, =18V
150 175 V. =33V
LVPECL @V,
155 180 @V,=2.5V
130 155 @V, =33V
LVDS 115 140 @V,=2.5V
@ 122.88 MHz fsec
165 190 @V,=18V
135 160 @V,=33V
HCSL 140 165 @V,=25V
125 150 @V,=1.8V
LVDS 155 180 @V, ,=2.5V
145 170 @V,=33V
@ 100 MHz fsec
HCSL 120 145 @V, 2.5V
155 180 @V,=1.8V
Note 7:  Guaranteed by characterization; RMS Phase Jitter specifications are inclusive of any spurs
Note 8:  Phase jitter measured with Keysight ES052B Signal Source Analyzer
Note 9:  Refer to the next section for phase noise test setup and representative phase noise plots
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant

MSL =

Phase Noise Test Setup "o«

o Keysight ES052B Signal Source Analyzer

o Integration Bandwidth = 12kHz to 20MHz

o  Spurious Activity (entire plot trace) = NOT Omitted (Normalized in dBc/Hz)
o  Specifed Spur Omission Function = NOT Enabled

o IF Gain =20dB

o Correlation=>5

e Average =3

F=156.2500MHz | V =3.3V | LVPECL F=156.2500MHz | V =2.5V | LVPECL
RMS Phase Jitter = 69 fsec RMS Phase Jitter = 77 fsec

o 02

[PPhase Nose 10,0008/ Ref -20.0008/Hz
0.00);

e

-2.6076 dBmy

Carrir 156249287 MHz __-0.1256 dBmy r mier 156,249389 Wi
T2 10 Fiz ||| -69.3015 dBC/fiz 20.00) T s e
2: 100Kz | 976254 dBc/iiz 3 oot | T383%7 e
30.00 31 khz | -128.8646 dBC, 00 301 ki -124.3318 dBc/Hz
q kiiz| || -143.8827 dBC/HZ r 2| | -142.5066 dBC/Hz
5: 100 knz|| -150.3652 dBC/Hz 5: 100 kiz | -149.0030 dsC/Hz
40.00 5 56.3896 dBC/Hz 40.00 6 5.4772 dBC/Hz
7: |5 Mz ||| -160.1518 dec/Hz 7: 5 MHz || 1501146 dBc/tiz
oo 8: 10 Mz || -160.6633 dBc/Hz . 8: |10 whz| | -159.6348 dBc/iz
5 39720 WHz| || -160.5432 dBC/HZ 9720 Wiz 150.5735 dBC/Hz
X: start 12 kiz X: start 12 ki
- Stop 20 Mz 0 top 20
¢ Center 10006 Wiz o center 10,00 bz
Span 19] 988 Mz N 19.988 Kz
70.00 — Noise = 70.00 —= "
& Analysis Range X: Band Marker Amalysis x: sand warker
Analysis Range Y: Band Marker aratysts Rande ¥; Band va
80.00 Tntg NoTsel 863344 doc/ 19:99 iz 80.00 e R

RUS Noise: | b
5. 90755 bets o
RUS Jitrer: 69,47 fsec 9000

) Residual| P/ 676.812) Hz
00.0 . 100.0

5 Jit
Residual FN: 758.743 Hz

00 ] 1400
Wl .
0.0 4 =TT ——— e
[ R
00 T\*‘TT‘J 160.0
3
7 s
00 170.
1800

5
L0 Opt [<150KkHz]

Freq Band [99M-1.56Hz]

- E - e
Freq Band [99M-1.5GHz] L0 Opt [<150kHz]

Phase Noise Start 10 Hz hase Noise Start 10 Hz
[ [Phase Noise: Meas [ RN (VRPN FTee o) [t [t

[Phase Noise: Meas [ SN (I WeN] Yo et [ ()

F=156.2500MHz | V_ =3.3V | LVDS F=156.2500MHz | V =2.5V | LVDS
RMS Phase Jitter = 88 fsec RMS Phase Jitter = 79 fsec

e

[PPriase Nose 10.00d8] Ref -20.00d8¢/Az

Corrir 156.249840 MHz__-2.1876 diny 20 Camer 156.249480 MHz _-3.3438 dB
7710 iz ||| -68.4396 |dBC/fiz . FET) 556
2: 100 Wz|| -98.8906 dBC/Hz 3 10 || 8613360 dR/me
30.00 3: 1 khz || -128.3120 dBc/iz 30.00 3: 1 khz | | -120.3719 dBC/Hz
i -141.9116 dBC/Hz 4: [10 kiz| || -143.8241 dBC/Hz
5: 100 khz| -147.5843 dBC/Hz 5: 100 kHz | -152.1003 dBc/Hz
40.00 6 “15313263 dBC/Mz 40.00 61 mhz +9677 dBC/tz
7: 5 MHz ||| -158.8450 dBC/Hz 7: |5 hz ||| -158.8068 dec/k
8: 10 Mz | -158.9473 dBc/Hz - 8: 10 MHz || -159.0083 dBc/tz
5000 59 Mz || -158.8130 dBC/Hz 50.00 59520 WK 58.8936 dBC/Hz
X: start 12 ki X: start| 12| kk:
- stop | 20| Mz _— stop| 20/ Mz
000 Canter 10,006 Wiz 0.00 Canter 10.006 iz
£ 19] 988 MHz span 19,8 ke
0.00 - HH 0.00 = —
Ana7y515 range ¥: Band Mark el Ringe ¥ oand warker
80.00 2100 dec”/ 19.99 iz 0.00 1ntg Noi 2045 doc/] 10.99 Wz
e 5 996 prad RMS Noise: 77.6763 prac
4.95606_ndeg 75053 beq
90.00 W‘N RMS Jitter: 88,108 fsec 90.00 s Jitrert 70121 fsec
N Residual Fni 834.975 Hz Residual| Fm: (856111 Hz
1000 e 00.0

3
1400 \\MT“’\‘L\N 400
‘ i = L
1500 £ \\A\ 50.0 T
3 ~

602 5 ——— s L LU
1600 e [ 50.0 A T
700 00

1500 25 149 i 3 o] X oM A

Freq Band [99M-1

[Phase Noise: Mea

I 8
| Phase foise Start 10 He Phass fiose Start 10 Hz

Note 10:  Contact Abracon for phase noise plots at alternative supply voltage (V) & differential output formats.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant

MSL =

Representative Phase Noise Plots @ +25°C Mo< "l

F=156.2500MHz | V,=3.3V | HCSL F=
RMS Phase Jitter = 103 fsec RMS Phase Jitter = 109 fsec

[PPhase Noise 10.00d8/ Ref -20.00d8C/Hz =
-20.00), ! ¢ r FCanier 156.249330 Mz __2.4469 dbin e Mose 10000/ Rt -20. 00 He Carrier 156.248741 MHz __0.3620 dB
Sl d i1: 10 Hz ~65.9588 |dBic/Hz -20.00 by 1. 10 R L8111 dBC/HZ
35 [0 | 253:3hek dBc/z 2 100 Bz 399 dBc/iz
-30.00 3: |1 kHz| | -125.0720 |dBC/HZ 000 3 1 kkz dec/nz
4: (10 knz|| -137.6188 [dBC/HzZ ’ 2 [10 kitz| || -137.6350 dBc/fiz
5: [100 khz|| -143.2001 |dec/Hz 5: 100 khz —142 4196 dBc/Hz
40.00 6111 Mhz || | -150.4746 dBC/HZ 40,00 6 dec/Hz
7: |5 MHz -159.1984 |dBc/Hz 7 dBc/Hz
8: [10 MHz|| -159.6411 dBC/HZ 8 dBC/HZ
-50.00 >9: 20 MHz | -159.8B15 [dBC/HZ -50.00 ) dBC/Hz
X: start 12 kHz x
. stop 20| MHz top 20 MHz
oo Center 100006 MHz G000 Canter 10,006 NHz
span 19/ 988 MHz Span 19,088 MHZ
70.00 — Noise +— 70,00 — Nm‘sa
Analysis Range Xx: Band Marker Anal X: Band Mar-ker
analysis| Range ¥: Band Analyeis Rapge v mand Marker
-80.00 Intg Noise: -82.8325 b K5 9 iz £0.00 Intg Noisel [82.4218 dbc / 19.99 Mz
RS Naibed 101833 yrad RMS NQiSe: 107,01 prad
mdeg B.13122 mdeg
-90.00 RMS JiTTer: 103 ’2’ fsed -20.00 RM5 Jitter: 109 fse
Residual) FM:| 750.383| Hz Residual) FM; [807. 255 Hz
-100.0 -100.0
? 2
-110.0 -110.0
-120.0 -120.0
-130.0 3 -130.0 g
-140.0 -140.0
ry 4
-150.0 5 150.0 5
o 6
-160.0 -160.0
AR 708
-170.0 -170.0
-180.0 % S s 163K El Rl 1800 55 <
TF Gain 20dB Freq Band [99M-1.5GHz] LO Opt [<150kHz] 814pts IF Gain 20dB Freq Band [99M-1.5GHz] LO Opt [<150kHz]

Phase Noise Start 10 Hz

Phase Noise Start 10 Hz

\Phase Noise: Meas -_ Pow 2.5V

[Phase Noise: Meas [ [SIEIEN 2o lE Y] L

F=125.0000MHz | V,=3.3V | LVPECL F=125.0000MHz | V ~=1.8V | LVDS
RMS Phase Jitter = 88 fsec RMS Phase Jitter = 136 fsec

[P Piase Nowe 10.00d8/ Ref -20.00d8¢/Fz [PPhase Nose 10.00dB/ Ref -20.00dBc/Hz
b ase[l;se 7 /! Carrier 125.000265 MHz  0.1749 dB o d i v Carrier 124.909554 MHz __4.133 dBm
20 ~68.7521 dBc/fiz 20 T Fiz —69.8542 dB
-99.0389 |dBC/Hz 2: 100 Wz||| -98.3520 dBc/Hz
-30.00 -127.5791 dBC/Hz -30.00 3+ 1 kHz -129.4039 dBc/HZ
-143.1533 |dBc/Hz 4: 10 kMz || -143.3826 dBc/Hz
-151.5127 dBc/Hz 5: 100| knz|| -151.1753 dec/nz
40.00 ~156. 9024 dBc/Hz “40.00 6 MHz || 153 5654 dBC/HZ
-159. 6428 |dBc/Hz 7: |5 MHz ||| -155.7583 dBc/Hz
-159.9973 |dBc/mz 8: 10 MHz||| -155.9328 |dBd/Hz
-50.00 -160.1458 dBC/Hz -50.00 >9: 20 MHZ | -155.8068 dBC/Hz
kiiz X: start|12| kz
-60.00 Mz .00 Stop| 20 MHz
60.00 11006 MHZ 60.00 Center 10,006 MHz
p (1988 MHz span 19/ 988 MHZ
7000 —— Noise ++ 20,00 —— Noise|==l
Analysis/kange x: |sand warket o AnalysTs| Rane X: |Band Marker
Analysis Range v: Band M Analysis| Range Y: Band Ma)
£0.00 Intg Ngise: 86,1846 e / T5-00 iz 80.00 INtg Noise: 82,4012 dBC / To-00 iz
RMS |NOise: 69.388 prad RMS Noise: 107.264 prad
. 3.97564_mdeg 6.14576 mdeg
-80.00 RMS Jitter: BB.347 Fsec -50.00 RMS Jitter: 136.573 fsec
Residual| FM; 719,889 Hz Residual FN:| 1.16777 khz
-100.0 -100.0
2 2
1100 -110.0
-120.0 420.0
-130.0 30.0
¥ -130.0
3
-140.0 140.0
0.0 4
-150.0 -150.0 i M\‘T\/\A\_AA_A_A
H
H
-160.0
3 -160.0 6
21118 7718
-170.0 700
180.0 ] 7 a3 5K 180.0
e ) 150 * Fok LE5k M 168 A
IF Gain 20dB Freq Band [99M-1.5GHz] 814pts

Phase Noise Start 10 Hz

Phase N Start 10 Hz
[Phase Noise: Meas [N [RSNSUEI] [N Y] FYCEo | [ (SNl [ I —

Pow 1.8V|Attn 0dB

Note 10:  Contact Abracon for phase noise plots at alternative supply voltage (V) & differential output formats.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant

MSL=1

Representative Phase Noise Plots @ +25°C Cont. Mo«

F=100.0000MHz | V,,=3.3V | HCSL F=100.0000MHz | V =2.5V | HCSL
RMS Phase Jitter = 131 fsec RMS Phase Jitter = 114 fsec

[FPhase Noke 10.00d8/ Ref -20-0046¢/Hz P ,
e Carer 100000285 i 3,467 dBin pPhase Nowe 10.000B/ Ref -20.00dBC/Hz oo 100.000561 Me 13595 45
- -68. 8172 [dBIC/Hz 1: 10 Hz —-75.6051 [dBic/Hz
-101.0881 dBC/Hz 2: 100| Hz|| | -102.8063 dBc/Hz
-30.00 -129.1350- dBC/Hz 30.00 3: 1 kMz | -131.3645 dBc/Hz
-141.9039 |dBC/Hz 4: 10 kwz| | -144.7012 dsc/mz
-147.2603 |dBC/Hz 5: 100 kHz | -150.5533 dBC/HZ
40.00 -153.1151 dBC/Hz 40.00 6L {Mhz | 1565542 dBc/Hz
-150.3811 dBC/Hz 7: |5 MHZ ||| -159.4056 dBC/Hz
0 -159.7218 |dBC/Hz 8: 10 mbz|| -159.8038 dec/Hz
-50.00 L -160.1505 dEC/HZ -50.00 59t 20 MHz| | -160.2554 dBC/HZ
2% MHZ X: starg |12 iz
-60.00 z 60,00 stop| 20 MHZ
60.00 1006 MHZ 60.00 Center 10.0006 MHZ.
p [ 988 MHz span|19. 988 MHz
-70.00 —_Noisp 70.00 —=_Noisp =
Analysis Range x:|sand marker Analysis| Range X: Band| Marker
Analysis Range v: Band Marker Analysis| Range ¥: Band Marker
-80.00 Intg Noise: -84.6688 dEC / 19.99 MHzZ 80.00 Intg Noise: [ 85.9081 dbc / 19-99 MHz
RMS Noisei B2.6177 prad RMS Noised|71.6324 prad
) .73364_mdeg 4.10474 mdeg
-90.00 RMS Jitter: 131.49 fsec -90.00 RMS Jitter: 114,006 fseC
Residuall EM;|734.116) Hz Residual| FMf| 727,668
-100.0 -100.0
2
-110.0 -110.0 +
-120.0 -120.0
-130.0 -130.0
3
-140.0 -140.0 ?
4
-150.0 -150.0
4 4
5
-160.0 s -160.0
6
7lle 708
-170.0 -170.0
-180.0 B B3 R 165k Eal 1691 18 i) & o 185K il G
IF Gain 2008 Freq Band [99M-L.56Hz] LO Opt [<150kHz]

Phase Noise Start 10 Hz

IF Gan Freq Band [99M-1.5GHz] L0 Opt [«150kk2] Slapts
Phase Noise Start 10 Hz Stop 20 MHz
e co o . V[Pow 3.3V Aun 0dB]E ke ] Ere] e e o[ -V[Pow 2.5v[Atn 0dB[Ccreri[oare ol

F=148.5000MHz | Vdd=3.3V | LVPECL
RMS Phase Jitter = 114 fsec

[P Phase Noise 10.00dB/ Ref -20.00d8c/Hz

20.00 r Carrier 148.409198 MHz __ 0.08%1 dB:
- 1 10 hz —62.7495 ded/nz
2 100 Hz -97.2630 dBC/HZ
-30.00 3: 1 kHz -124.2620 dBc/Hz
4: 10 kHz -137.2051 dBC/HZ
5: 100 kHz | -142.8081 dBc/Hz
-40.00 611 MHZ =150.5986 dBC/Hz
7: |5 MHz ||| -158.1889 dBd/HZ
8: 10 wrz || -158.8606 ded/Hz
-50.00 591 20 MHz || -159.3785 dBC/HZ
X: Start 12 kHz
60.00 stop| 20| MHz

Center | 10.006 MHz
span| 100988 MKz
70.00 == Noise —=
Analysis| Range x: |Band| Marker

Analysis Range v: |Band Marker
-80.00 Intg Noisel -82.4255 dbc /1999 mHz
RMS Noike! 106,965 prad

6.12865 mdeg
-90.00 RS JiTTer: 114,641 fseq
Residual| FM:|[803.161 Hz

-100.0
-110.0
-120.0
-130.0 3
-140.0
-150.0
-160.0

-170.0

-180.0

Phase Moise |Start 10 Hz

Note 10:  Contact Abracon for phase noise plots at alternative supply voltage (V) & differential output formats.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1

Typical Frequency vs. Temperature Characteristics

r ™
Frequency Stability vs. Temperature
AK7 —e—100.0000 MHz
30 —e—122.8800 MHz
——125.0000 MHz

20 148.5000 MHz
156.2500 MHz

—e—200.0000 MHz

Frequency Stability (ppm)
<

-40 -35 -30 25 -20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Temperature (°C)
h |

Differential Output Waveform

Duty Cyle = (%) *100%

ouT-P

(Output-Positive) Von

80% Vdd

50% Vdd — -

20% Vdd -

OUT-N VoL
(Output-Negative)
Tr Tf
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7

Recommended Test Circuit M«

A 7.0x 5.0 x 1.8 mm
(& ESD Sensitive @ RoHS/RoHS II Compliant
S MSL=1

LVPECL

@
+
+
D@ =
S‘UPDI:\" - 01uF
VOI|T&QE

V,=3.3V: RI=R3=127Q; R2-R4=82.5 Q
V,,=2.5V: RI=R3=250Q; R2=-R4=62.5 Q

R1

LVDS

+

Supply
Voltage

HCSL
HCSL
—
500
4 @ > 1
+ =
O © =
Supply |~ 500
Yaltage

Note 11:  Recommended test circuit images are representative of when the OE Function is located on Pin 1;
when the OE Function is located on Pin 2, then Pin 1=No Connect & Pin 2=OE or No Connect.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0 x 5.0 x 1.8 mm
ESD Sensitive RoHS/RoHS II Compliant
Aza\
MSL=1
Mechanical Dimensions
0.276+0.008 Recommended Land Pattern
[7.000.20] 0.200
6 5 4 [5.08]
AL \ W | \
~ N
=} U % u—|‘
o<
ISR
0 —|
Q9
o ™ I
S o 2]
oA 5.7
o~ LJI
=2
x\" O ) oy FanY /-\J.
L A M Y -
1 2 3 B
TOP VIEW 3= [2.54] [1.80]
o0 —
S s
HH
() B
[T T
Casel Case2
] ] Pin #1=Output Pin #2=Output
Enable/Disable Function Enable/Disable Function
SIDE VIEW where OE is Active HIGH where OE is Active HIGH
0.055 Pin Description Pin Description
[1.40] Output Enab‘l‘e N #1 | No Connect
41 Logic High, “17, Vi
] \; \;_ Output Disable = Output Enable =
Logic Low, “0”, GND 42 Logic High, “1”,V
Output Enable =
&) #2 | No Connect Logic Low, 07, GND
= — 2
3 & S #3 | GND #3 | GND
S — #4 | Output #4 | output
& 5 4 | #5 | Complementary output #5 | Complementary output
gt T #6 | Supply Voltage (V) #6 | Supply Voltage (V)
0.200
[5.08]
BOTTOM VIEW
Dimensions: inches [mm]
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1

Recommended Reflow Profile "ot !

Critical Zone
T toT
[

[Note 14]

-]

Ramp Up
[Note 13] \

Temperature — »
_|
L -]

i
1
1
1
|
1
1
f
L
1
1
1
1
1
1
|
|

Ramp Down
1

| < Preheat

t 25°C to Peak
[Note 15]

Time ———M88

25

A

i, A I,

Zone Description Temperature
1 Preheat / Soak Tov = Tsuax 60 ~ 180 sec.
150°C ~ 200°C
Reflow T, 60 ~ 150 sec
217°C '
Peak heat T, 20 ~ 40 sec
260°Cx5°C '
Note 12:  Can withstand: 2 reflows
Note 13:  Ramp Up Rate (T, — T,) = 3°C/ sec. MAX
Note 14:  Ramp Down Rate (T, — T,) = 6°C / sec. MAX
Note 15:  Time 25°C to Peak Temperature (25°C — T,) = 8 minutes MAX
All temperatures refer to topside of the package, measured on the package body surface.
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ClearClock™ | Ultra-Low Jitter 7.0 x 5.0mm XO

AK7 A 7.0x5.0 x 1.8 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1

Packaging

Bulk (MOQ = 50 units)
T2 = Tape & Reel 250 units/reel
T= Tape & Reel 1,000 units/reel

Feeding (PULL) Direction —

=
4.0 &
——S 60600005\ —-

! o oyeey /4 b
AN I

Tape Dimensions

A 16.0 — 4
B 7.2

C 54

D 8.0

E 1.8

F 180.0 il i

G 16.5 b6l

H 19.6

Dimensions: mm

ATTENTION: Abracon LLC’s products are COTS — Commercial-Off-The-Shelf products; suitable for Commercial, Industrial and, where designated, Automotive Applica-
tions. Abracon’s products are not specifically designed for Military, Aviation, Aerospace, Life-dependent Medical applications or any application requiring high reliability
where component failure could result in loss of life and/or property. For applications requiring high reliability and/or presenting an extreme operating environment,
written consent and authorization from Abracon LLC is required. Please contact Abracon LLC for more information.
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