ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO mt/

AX3 A 3.2x2.5x 1.0 mm

TN ESD Sensitive @ ROHS/RoHS II Compli_ant
MSL=1
Features Applications
* Exceptionally Low RMS litter: < 80fs Typ (150fs Max @ 156.25MHz)  PCI Express
* Available in industry standard frequencies between 100MHz and 200MHz * 10G/40G/100G optical Ethernet
» Lowest power consumption in its class (16mA Typ LVDS @ 156.25MHz) * Networking & communication
 +25ppm stability over industrial operating temperature (-40 to +85°C) * RF systems, base stations (BTS)
* 3.3V, 2.5V, 1.8V supply voltage options * Data center
« LVPECL, LVDS, HCSL differential outputs * Test & measurement

¢ Industry standard 3.2 x 2.5 x 1.0 mm footprint
* Available in Abracon’s Global Distribution Network

Options and Part Identification ™"

AX3 ( | ) C O C ) C ) — « ) )
P: LVPECL (3): Stability over OTR Blank: Bulk* _
D: LVDS D: +15ppm over -20°C to +70°C T: Tape & Reel 1,000 umFs
H: HCSL F: iZSppm over -40°C to +85°C T3: Tape & Reel 3,000 units

(*) MOQ: 250 units

A 33V (4): OE Function (5): Output Frequency

B:2.5V 1: OF Pin 1; Active High in MHz
C: 1.8V (%) 2: OE Pin 1; Active Low Please specify the frequency in
3: OE Pin 2; Active High units of MHz out to

(*) Excluding
LVPECL

4: OF Pin 2: Active Low 4 digit accuracy after the decimal.
- Example: “156.2500"=156.25MHz

Part Number Example:
AX3PADI1-156.2500T

Note 1: Contact Abracon for non-standard 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 & Power Optimized 3.2 x 2.5 mm XO

AX3

Electrical Characteristics

A\

3.2x2.5x 1.0 mm

A ESD Sensitive @ RoHS/RoHS II Compliant

MSL=1

Parameters
Frequency Range 100 200 MHz
2.97 3.3 3.63 Option A
Supply Voltage (V) Mo 2.37 2.5 2.62 V | Option B
1.71 1.8 1.89 Option C
LVPECL 30 50 Max. @ 200MHz; 3.3V
Supply Current (I ;) LVDS 16 27 mA | Max. @ 200MHz; 3.3V
HCSL 17 30 Max. @ 200MHz; 3.3V
Operating Temperature Range :4218 12(5) °C ggzzﬁ “1]:),,
Storage Temperature -55 +150 °C
T e I el I Ll
Frequency Stability over Operating Temperature Range -15 +15 Over -20°C to +70°C
(Relative to Post Reflow Frequency) -25 +25 PP TG er -40°C to +85°C
Aging over 20 Year Product Life Nt 34l -15 +15 ppm
All-Inclusive Frequency Accuracy (Total Stability) -40 +40 Over -20°C to +70°C
over 20 Year Product Life INote3! -50 +50 PP TOver -40°C to +85°C
Rise (Tr) / Fall (Tf) Time (20% to 80% V) 300 500 ps |20%t0 80% V |
Duty Cycle 45 55 %
Startup Time Mot ?! <2 5 ms
IVPECL Vou V,-1.03 V,0.60 50Q to .Vd.rz-'OV or
' V185 V,-1.60 Thevenin equivalent
Output High Voltage (V) LVDS Vou 1.40 1.60 v 10092 between
Output Low Voltage (V) ' 0.9 1.10 OUT-P and OUT-N
Vou 0.66 0.74 0.85
HCSL 50Q to Ground
Voo -0.15 0 0.15
Output 0.7*(V,) Output Enable; or No Connect
. A%
Enable & Disable Control 0.3*(V,) Output Disable; High Impedance
Output Enable Time 10 ms
Output Disable Time 0.2 us
Output Disable Current Consumption <10 pA [OE<0.3V
RMS Phase Jitter (12kHz-20MHz BW) <75 150 fs | @156.25MHz, 3.3V, LVPECL

Note 2:  Supply Voltage (V) = 1.8V option not available with LVPECL output
Note 3:  Relative to initial measured frequency @ +25°C
Note 4:

Includes temperature stability, initial frequency accuracy, load pulling, power supply variation, and 20 year aging
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

i

AX3 A 3.2x2.5x 1.0 mm
(A ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1
RMS Phase Jitter (12kHz -20MHz BW) |V =3.3V
Frequency RMS Jitter
(MHz)
Typ. (fs) Max (fs)
HCSL 153 200
100 LVPECL 211 300
LVDS 304 500
LVPECL 264 500
114.285
LVDS 239 500
HCSL 122 200
122.88 LVPECL 228 300
LVDS 198 300
HCSL 138 200
125 LVPECL 91 150
LVDS 186 300
LVPECL 154 200
148.5
LVDS 158 200
150 LVPECL 154 200
LVDS 153 200
155.52 LVPECL 121 150
HCSL 113 150
156.25 LVPECL 75 150
LVDS 115 150
200 LVDS 70 150
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

AX3 A 3.2x2.5x 1.0 mm
TN ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1
Phase Noise Test Setup "o«?
o Keysight E5052B 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
e [IF Gain=20dB
o Correlation =5
o Average =3
F=156.2500MHz | V =3.3V | LVPECL F=156.2500MHz | V =3.3V | HCSL
RMS Phase Jitter = 75 fs RMS Phase Jitter = 113 fs
Phase Noise 10.00dB/ Ref -20.00dBc/Hz
DPH;S;SVDD:E 10.00dB/ Ref -20.00dBc/Hz - - C?]rﬂef 1[156 2/47238 MHz _ -1.9229 dBi -20.00 ]é %gDH:Z 7i$ ggnargl:;::gzn MHz __-1.8857 dBi
2t | 100 hHz 199 6820 dec/iiz 30.00 3: |1 khz | -113.8213 ldBC/HZ
-30.00 31| 1 knz -126.7: 4 |10 kHz || -138.0602 |dBC/HZ
>‘;f fuglﬁHkHZ 13 529 5: 1100 khz | -143.9464 |dBC/HZ
Lon 2i[ 100 kiz] | |7143.7 40.00 611 MHz || -149.9790 dBc/Hz
T smez | o Bo'WE.|| 33705 BENE
50,00 | Mz a8 0412 dic -50.00 59 [20 MHz| || -157-8040 |dBC/Hz
F°53bs 35 i X qrare 12 ke
| S e 15 0
70.00 lysis-Range X:-Band Mﬂrker oo ﬁw;‘:‘:ekﬁe X: |Band Marker
otoe T2k T Y e s B A S
T AT58518 hdeq 2 RMS Noise 111.737
00.00 Jitter; 75702 [foec -90.00 RMS Jitter: %lgugg; !ggg
Rl R Ak Residual| FM} 928.331 Hz
-100.0 -100.0
-110.0 -110.0
-120.0 -120.0 3
-130.0 -130.0
-140.0 -140.0
;
-150.0 M -150.0 5
3 o
-160.0 -160.0
7 8
-170.0 -170.0
-180.0 o5 ) Y A 148k ] Z -180.0 T EY R TEE ) ]
F=156.2500MHz | V,,=3.3V | LVDS
RMS Phase Jitter = 115 fs
lbpha!e Noise 10.00dB/ Ref -20.00dBc/Hz
204 T i gqgalgﬂirslcﬁ/ﬁHZﬁﬂElD MHz _-11.9795 dB!
2: (100 Hz -99.2530 dBc/Hz
-30.00 3 1 kHz ~126.8774 dBc/Hz
4 10 kHz 139.5106 dec/Hz
5 100 kHz | -146.9302 dBC/Hz
-40.00 6 1 MHZ =151.6381 dBC/HZ
7| 5 MHz -154.6453 |dBc/Hz
50.00 g %g MHZ. *lg; Egél gBC/HZ
)X S(AF!HiZ kHz il
ban 15,068 iz
oo ﬁﬁ‘;;gnﬁe x: |Band Marker
-80.00 ?nﬂ:;yz;?s:aﬂgs Y9132n38< 7 19 99 MHZ
RMS [Noise! 113,382 prad
-90.00 RMS Jitter: 5 AQGBFZISgg
Residual FM; 1 13886 kHz
-100.0
3
-110.0
-120.0
-130.0
3
-140.0
B
-150.0 5
-160.0 [ 7 3
-170.0
180.0 49 Y 188k ] i
Note 5: Contact Abracon for phase noise plots at any desired combination of V , differential output format, and carrier frequency within the available range
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

AX3 A 3.2x2.5x 1.0 mm
ESD Sensitive RoHS/RoHS II Compliant
Az

MSL=1

Representative Phase Noise Plots

F=100.0000MHz | V,=3.3V | LVPECL F=100.0000MHz | V ,=3.3V | LVDS
RMS Phase Jitter = 211 fs RMS Phase Jitter = 304 fs

Phase Noke 10.00dB] Ref -20.0008/Hz
Phase Nose 10,0006/ Ref -20.00dB/Hz S0.00 Carrier 99,999920 MHz _-12.9155 dB
oy — - 9/9. 00824 MHz __-1.6019 dB - 1 10 hz 836 |dBc/hiz
: 3 —73. BC/fiz 2: 100 Kz 1156 |dec/Hz
2: 100 hz||| -102.5594 |dBC/Hz 30,00 3: 1 lknz 8810 dsJHz
-30.00 3: 1 kHz -128.4232 dBc/Hz ' 4: 10 khz 7551 |dBC/Hz
4i 1o knz | -140.9004 gsc;Hz 5: 100 knz 8158 |dBc/Hz
5 100 kHz -145.4743 dBC/HZ -40.00 :
40.00 61 MHz || -151.3480 dBC/Hz SR E pitH ggg:;
70 |5 MHZ -156.8458 |dBC/H2 8: 10 MHZ . 8539 |dBC/H2
8. 10 wiz| || -156.5286 |dBc/Hz -50.00 5920 MHZ 8522 (dBC/Hz
-50.00 597 20 MHzZ kflss.egsz dBC/Hz X start 12 ’
X: start |12 kwz
-60.00 Stop 20 Mz 60.00 stop 20 iz
center | 10,006 MHZ span 18]
Span 19988 MHz 0.0 — Noise =
70.00 — Noise +H 70. ! -
Analysis Range X: |Band Marker Analys1o| kange x: | Band Markal
Analysis Range Y:|Band Marker 80,00 ol R kRNl e s N
-80.00 Intg Noise: 805329 dBC / 19.90 Mz T NGTERT LT A . 3
RMS Noise: 133.006 prad Rus Ngige | 101 59 wrad
7.62066 mdeq 90,00 R ||10.9773 mdeg
-20.00 RMS Jitter! 211.685 fsed s rE [0 ves Toed
Residual FM} 1.14914 kiiz epiqualt ™ 2 1
o0 -100.0
i 2 -110.0 7
e -120.0
-130.0 -130.0
3 3
1400 -140.0
" 4
1500 . -150.0 ;
6
2 7|8
-160.0 a+1a -160.0
170.0 -170.0
80 e ES K 188K o el e 50 B B TESk il L]

F=100.0000MHz | V, =3.3V | HCSL
RMS Phase Jitter = 153 fs

b Phase Hoise 10.00dB] Ref -20.00dB/Hz.

000 r Carrier 100.000210 MHz 1,652 dBra
: 1 [0 hz ~78.0007 dBc
2 100 Hz -106.7014 dBC/HZ
-30.00 3: 1 khz -132.7607 dBc/Hz
4 krz || -144.0443 dBc/Hz
5: 100 kHz | -149.2137 dBd/Hz
-40.00 61 MHZ =153.3626 dBC/HZ
7[5 MHz| ||| -157.0974 dBC/Hz
8: 10 MHZ -157.3215 dBC/Hz
50.00 >9: 20 WHz  -157.6028 dBc/Hz
X: start 12 kHz

60.00 stop| 20 MHz

span 19,988 MHz
70.00 —— Noisp +th
Analysis Range X: Band Marker
analysis Range Y: Band Marker
80.00 Intg Noisei 83,3269 dBc / 19.99 MHZ
RMS Noise 96.4211 prad
5.52452 mdeg
-60.00 RMS TiTTery 153.459 fsec
Residual FMi| 983.368 Hz

-100.0
-110.0

-120.0

Note 5: Contact Abracon for phase noise plots at any desired combination of V_ , differential output format, and carrier frequency within the available range
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

AX3 A 3.2x2.5x 1.0 mm
ESD Sensitive RoHS/RoHS II Compliant
Az

MSL=1

Representative Phase Noise Plots Continued

F=125.0000MHz | V, =3.3V | LVDS F=125.0000MHz | V,,=3.3V | HCSL
RMS Phase Jitter = 186 fs RMS Phase Jitter = 138 fs

hase Noise 10.00dB/ Ref -20.00d8¢/Hz phase Noise 10.00d8/ Ref -20.00dBc/Hz
20.00 r Carrier 125.000267 MHz _-12.58{1 dim -20.00 Carrier 124.009711 MHz __-2.2241 dB,
o i 10 hz 75.3881 dBC/fz ! i 10 pz ~62.1795 dBC/Hz
2° 100/ kz| | -101.1134 dBC/HZ 20 100 Hz| | -97.3665 dBC/Hz
-30.00 3: 1 kHz| | -129.0358 dBC/HZ -30.00 3: 1 lkHz| | -125.3557 ldBc/hiz
4: 10 knz| -141.9324 dBC/Hz 4: 10 knz||| -139.4071 dBc/hz
5 100 kHz @ -147.3577 dBC/HZ 5: 100 kkz | -144.8173 dBC/HZ
-40.00 6: 1 Mhz =-150. 5842 dBCc/Hz -40.00 61— 1 Mhz 09980 dBC/HZ
7 5 MHz -152.7202 dBc/Hz 7 5 MHz 7284 dBC/HZ
8: 10 Mz| | -153.2029 dBC/HZ 0.0 £: 10 Mrz| | -157.2174 dEC/Hz
-50.00 $9i 20 MHz|  -152.8726 dBC/HZ = 9720 WHz | -157. 1117 dBC/HZ
X: start 12| kHz x Sggr‘( %(] et
Stop| 20| MHZ E op iz
onoe Cantel 10,006 whz oo-0e Center 10L/006 MHz
span 19[ 888 MHz Span 19(/988 MHz
70.00 — Noise —— 70.00 —— Noi5E =t
Analysis Range X: Band Marker Analysis| Range x: Band Marker
Analysis Range Y: Band Marker Analysis Range Y: Band Marker
-80.00 INtg Noiset —79:7017 dBc /1999 MHZ -80.00 INtg Notset —82.2565 dBC/ 19-99 MHZ
RMS Noise!|146.362 prad RMS Noise:|109.066 prad
B.38591 mdeg 6.24904 mdeg
-50.00 RMS Jitter:|186.353 Fsec -90.00 mMS Jittert 138.868 fsec
Residual FM! 156487 khz Residual Fm: [083.043 Hz
-100.0 -100.0
2
2
-110.0 -110.0
-120.0 -120.0
-130.0 -130.0 3
3
140.0 -140.0
B 4
-150.0 -150.0 5
H
2 6
_160.0 s -160.0
7 8
170.0 oo
oo 40 E i 165K * e Lene 0 D K 165 Eil 168

F=125.0000MHz | V =3.3V | LVPECL
RMS Phase Jitter =91 fs

Phase Noise 10.00dB/ Ref -20.00dBc/Hz

000 Carrier 124.999709 MHz __ 0.9947 dB
: 1 {10 hz ~66.6856 dBC/HZ
2: [100 Hz|| -98.6542 dBC/Hz
-30.00 3: 1 khz || -128.0070 dBC/Hz
4: 10 kwz| | -144.9852 dec/Hz
5: 100 kwz -151.0105 dBC/HZ
40.00 6: 1 MMz | -156.2756 dBC/HZ
7[5 MHz| || -159.2898 dBc/Hz
8: [10 MHz|| -159.5569 dBC/Hz
-50.00 >0 20 WHz| || -159.5010 dBC/Hz
X: start 12 khz
stop 20 MHz
ouue Canter 10,008 Wiz

an| 19,988 MHz
70.00 — Noise ==
analysis Range x: Band Marker
Analysis Range Y: Band Marker
-80.00 Intg Noiset —85.8706 dBc / 19.99 MHZ
RMS Noise!|71.942 prad
4.12197 mdeg
-£0.00 RMS JiTTer: | 91.6 fsec
Residual PNt 741.214 Hz

-100.0
-110.0

-120.0

800 e = e 8K ] )

Note 5: Contact Abracon for phase noise plots at any desired combination of V_ , differential output format, and carrier frequency within the available range
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

AX3 A 3.2x2.5x 1.0 mm
(A ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1
Typical Frequency vs. Temperature Characteristics
Frquency Stability vs Temperature
(AX3HAF1-100.0000)
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Frequency Stability vs Temperature
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO mt/

3.2x2.5x 1.0 mm
RoHS/RoHS II Compliant

AX3
A £SD Sensitive @
MSL=1

A\

Differential Output Waveform

OouUT-P

(Output-Positive) Vor

80%

S50%

20%
OUT-N Vou
(Output-Negative)

Tr Tf

Duty Cyle = (%) +100%
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

AX3 A 3.2x2.5x 1.0 mm
(A ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1

Recommended Test Circuit M
LVPECL LVDS @ V,, =33V & 2.5V

R1

®
+ +
+ ( £ =
RO
Supply
Supply |— 0IuF YValtage
V0||tage

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

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

Note 6: Recommended test circuit images display OE Functions Option 1 & Option 2 where 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 & Power Optimized 3.2 x 2.5 mm XO

AX3 A . 3.2x2.5x 1.0 mm
(A ESD Sensitive @ RoHS/RoHS II Compliant
MSL=1
Mechanical Dimensions
0.126+0.004
(3.20+0.10] . 0.024 e
6 5 4 | [0.60] 28
F % SIS,
@ % Y
) ( g o 1 2 3 =
ad|l M/ C 2
+H +H o O
w O M O
o 0 Q ~
) (S o
& ) C ; ;
\_ ¥ 6 5 4
" V a
1 2 3 i i
TOP VIEW BOTTOM VIEW SIDE VIEW
Recommended Land Paftern 0035 Pin # Function
[0.90] ‘1 Option 1 & 2:*7]
Output Enable/Disable
~ y, 1 «[Note 8]
B ¢ > Option 3 & 4:
S 9 | | #2 Output Enable/Disable
= )\i !"( #3 Ground
#4 Output
— #5 Complementary output
)r} \= “".( oz #6 Supply Voltage (V)
| i il o%
¢, : J oS
0.094
[2.40]
Note 7: Option 1 = Pin 1 OE Active HIGH;
Option 2 = Pin 1 OE Active LOW;
Note 8: Option 3 = Pin 2 OE Active HIGH;
Option 4 = Pin 2 OE Active LOW;
Dimensions: mm
® 5101 Hidden Creek Ln Spicewood TX 78669 ABRACON IS
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO

i

AX3 A 3.2x2.5x 1.0 mm
(2.8 ensitive oHS/Ro ompliant
ESD S t RoHS/RoHS 11 C li
MSL=1
Recommended Reflow Profile N2
T B <
Tp ___________________________________________ p_ ___:' | Critical Zone
Ramp Up ! TL to TP
[Note 9] \ : [Note 10]
1
Ty .. I
= | 3
g Tomax N T, : >
2 l |
©
S e — —— -
[ L : :
} | |
_______________________________ __ '
' < Preheat Ramp D°,W"
: 1
1
1
1
1] 2 I
1
25 :
< t25°C to Peak >,
[Note 11]
Time ——
Zone Description Temperature
1 Preheat / Soak T ~ Towax 60 ~ 180 sec.
150°C ~ 200°C
Reflow T, 60 ~ 150 sec
217°C '
Peak heat T, 20 ~ 40 sec
260°Cx5°C '
Note 9: Ramp Up Rate (T, — T,) =3°C/sec. MAX
Note 10: Ramp Down Rate (T, — T,) = 6°C / sec. MAX
Note 11: Time 25°C to Peak Temperature (25°C — T,) = 8 minutes MAX
Note 12: Can withstand: 2 reflows
All temperatures refer to topside of the package, measured on the package body surface below.
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ClearClock™ | Ultra-Low Jitter & Power Optimized 3.2 x 2.5 mm XO mt/

AX3 A 3.2x2.5x 1.0 mm
ESD Sensitive RoHS/RoHS II Compliant
Az

MSL=1

Packaging

Blank = Bulk*
T = Tape & Reel 1,000 units/reel
T3 = Tape & Reel 3,000 units/reel

(*) MOQ: 250 units Feeding (PULL) Direction —
G, - F
R ——
4 —e 2 o slc‘ —& -
- e =
¥ +— D ¥ }‘_,l
E
A 8.00
B 3.40
C 2.70
D 4.00
E 1.40
F 0.30 —
G 4.00 I
H ?1.55
I 1.75 =
J 180.00
K 10.90
L 11.40
M 13.20
N 2.20 ]
0 22.00 —

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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