CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

1.8 mm

OPTIONS AND PART IDENTIFICATION Netell

7.0 x 5.0 x
@ ’ROHS/ROHS I Compliant
N MSL=1
A2\ ESD SENSITIVE
FEATURES APPLICATIONS
e 0.125ps typ jitter (150fs MAX > 200MHz, 25°C) e Networking and communications
e Highest in-class frequency range from 50 to 2100MHz e RF systems, base stations (BTS)
e Excellent spurious suppresion e Test and measurement
e TOmAMAXI,  (LVDS,any V) e Cloud, server and storage, Fibre Channel
e Lowest in-class power consumption e 100/400GbEthernet
e Supports LVPECL, HCSL, LVDS, CML e PCI Express
e Supports £50ppm or £100ppm all inclusive stability
e -40°C to 85°C or -20°C to 70°C operation
e Industry standard 5x7mm footprint

Note 1: Contact Abracon for part number requests with carrier frequency callouts up to 5 & 6 digit accuracy after the decimal.

AXT7 COC(

)G

(1): Output Type

P: LVPECL A:33V
D: LVDS B: 2.5V
H: HCSL (*) C: 1.8V (%)
M: CML (*) Excluding LVPECL output

(*) Frequency range limited
to: 50~700MHz

)(I)

(4): OE Function
1: OE Pin 1; Active High

(5): Output

Frequency in MHz

2: OE Pin 1; Active Low

Please specify the

3: OE Pin 2; Active High

Frequency in units of MHz

4: OE Pin 2; Active Low

out to 4 digit accuracy after

(3): Stability over OTR

D: £25ppm over -20°C to +70°C

E: +50ppm over -20°C to +70°C

F: £25ppm over -40°C to +85°C

G: £50ppm over -40°C to +85°C

Part Number Example:

AXT7PAF1-644.53125C

the decimal.

Example:
“156.2500” = 156.2500MHz

(6): Packaging

Blank: Bulk
C: Cut Tape 50 units
T: Tape & Reel 250 units
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm
@ ’ROHS/ROHS I Compliant

N MSL=1
A\ ESD SENSITIVE

COMMON KEY ELECTRICAL SPECIFICATIONS

Parameters
LVPECL 50 2100 Option “P”
Frequency Range LVDS 50 2100 MHz Opt?on “D”
HCSL 50 700 Option “H”
CML 50 2100 Option “M”
297 3.3 3.63 Option “A”
Power Supply Voltage (V) Nt 2.25 2.5 2.75 A% Option “B”
1.71 1.8 1.89 Option “C”
LVPECL 87 94
. LVDS 64 70 @ V,,=3.3V
Current Consumption (1)) mA
HCSL 75 80
CML 63 68 @V, =18V
Set Tolerance (as received) @ 25°C £3°C -5.00 <+3.00 +5.00 ppm Relative to carrier
Operating Temperature Range (OTR) -40 +85 °C See Options
Storage Temperature -55 +155 °C
-25 +25 Option “D or F”
Frequency Stability over OTR 50 50 ppm Option “E or G”
Aging over 10-Year Product Life Note2! -15 +15 ppm

Specific to freq. stability option

' ‘ -50 +50 “D” or “p> (j:zsppm)
All Inclusive Frequency Accuracy over 10-Year Product Life Note2! ppm - — -
-100 4100 Specific to freq. stability option
$£E’7 OI' $£G9’ (:l:soppm)
. . LVPECL/LVDS/CML 0.35
Rise (Tr) / Fall Time (Tf) nS 20% <« 80% waveform
HCSL 0.40
Duty Cycle 45 55 % @50%V_
Start-up Time Met2] <5.0 10 ms
LVPECL Vou Voo 1-165 Vi 0.8 50Q into VDD_.2‘01V or thevenin
Voo V2.0 V,,-1.55 €quivalent
Vou 1.4 1.6
LVDS 100Q between OUT and OUTN
) Voo 0.9 1.1
Output High Voltage (V) v
A" 0.66 1.15
Output Low Voltage (V) HCSL oH 50QtoV,
Voo 0.0 0.15
v V_ -0.085 V_ _=Max
CML o 2 — 50Q into GND
Voo V,,-0.6 V,,-0.32
0.8%(V,.)
Output Enable (OE) Control A%
0.2*(V,,)
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm
@ ’ROHS/ROHS I Compliant

N MSL=1
A\ ESD SENSITIVE

COMMON KEY ELECTRICAL SPECIFICATIONS

PARAMETERS MIN. TYP. MAX. UNIT NOTES
Output Enable Time 2.5 ms
Output Disable Time 10 us
LVPECL 85 86
. ) LVDS 63 65 @V,=3.3V
Output Disable Current Consumption mA
HCSL 77 78
CML 62 67 @V, =18V
RMS Phase Jitter (12kHz -20MHz BW)
201.000MHz — 2100.000MHz 125 150
50.000MHz — 200.000MHz 200 300 fsec @V,=3.3V
156.2500MHz <130 200

Note 1: Supply Voltage (Vdd) = 1.8V option not available with LVPECL output
Note 2: Relative to initial measured frequency @ 25°C +£3°C

TYPICAL PHASE NOISE AND JITTER CHARACTERISTICS (@25°C + 3°C) [Note2]

Frequency (MHz) @RERRES 150 155.52 156.25 156.25 200 212.5 312.5
INelidilg LVDS LVPECL LVPECL LVPECL HCSL LVPECL LVDS LVDS
RMS Phase Jitter (fsec
12kHZ-20MH£ B“)7 125 137 124 123 129 122 127 114
100Hz -96 -98 -98 -98 -99 -90 -83 -94
1kHz -120 -120 -120 -121 -121 -114 -114 -115
10kHz -132 -132 -132 -132 -132 -129 -129 -126
Phase Noise (dBc/Hz) 100kHz -140 -139 -141 -141 -140 -138 -137 -134
1MHz -149 -150 -151 -150 -151 -148 -147 -144
10MHz -157 -159 -159 -159 -160 -159 -157 -156
20MHz -157 -159 -159 -159 -160 -159 -157 -157
Frequency (MHz) 322.265625 491.52 644.53125 1000 1244.16 1500 2100

Rl LVPECL HCSL LVPECL LVPECL LVDS LVDS LVDS LVPECL

RMS Phase Jitter (fsec
12kHz-20MHi B“)’ 121 121 123 127 114 127 112 138
100Hz -91 -92 -91 =77 -76 -78 -79 =77
1kHz -113 -114 -111 -107 -102 -102 -101 -98
10kHz -125 -125 -122 -119 -115 -113 -112 -108
Phase Noise (dBc/Hz) 100kHz -133 -133 -131 -127 -124 -122 -120 -117
1MHz -144 -144 -138 -138 -134 -131 -130 -124
10MHz -157 -157 -154 -154 -150 -149 -145 -145
20MHz -159 -159 -154 -155 -152 -150 -145 -148

Note 2: Refer to following Section for selected Phase Noise Plots
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm

@ ’ROHS/ROHS I Compliant

MSL=1

A“:A ESD SENSITIVE
SELECTED PHASE NOISE PLOTS (@25°C+ 3°C)

156.25MHz | LVPECL |V =3.3V 156.25MHz | HCSL | V =1.8V

Kiysight E5032B Sign:
bPhase Moise 10.00dB/ Ref -20.00dBc/Hz 4 [#Phase Noise 10.00d8/ Ref -20.00dBC/Hz c 156.250388 MK e B
Carrie 240866 MHz 1446 dBl _ » aITier .. Iz
-20.00 T idF 5757k [dBd iz 2000k 1[4 f -6§. 6] 95 [dBld/ffz
2i: [100] -98. 5491 |dB/|Hz 2 (100] -99.4p0g |dBQ/ Kz
-30.00 EI— 121, 1675 Id -30.00 P [ 1 121 0b4b ldl
4 L -132.2451 |dB[d/|HzZ 4 L -13 ]7.7].7 Bz
5: (190 -141.2922 |dB/dAHZ - 5 [100] -14 2 gsc z
“40.00 Bt {m =15 G -0.00 e B T A
it -159.4078 |dBjd|Hz 7 - p
[ >8: |2 -159.1386 |dBld |tz 50,00 =8 |2 - ;;6 9684 |dBid, iz
o ) ‘;tga :; " stop Hz
-60.00 cente 006 MHZ -60.00 cante| ggg NHZ
spah 988 NHz PR HZ
T\‘_ :::_‘ [o} 13 H 4 7771 M H sahd al
penk R st gl anayls ] gaafle v [oafl Harkd
Tnig NG ike] | H81. 3706 d 19. 99 Ing [Ngipe]|}180. 9377 d Ll
-80.00 RMS— g A bl Fl ,28; ; ‘d:c
H. 91999 mded : Ed
. RME Jittp 129.438 Tsp
-00.00 E‘eﬂ;gln‘g 1’2320 % e Rekidual 562, §2E[HE
R -100.0
-100.0 k:
10,0 e
-120.0
-120.0 i
=
[Tk -130.0 e
-130.0 |
iy 1400 BRR=Sd
- [ R R —
-140.0 [ l
A -150.0
-150.0 [
[NL\L ¥ -160.0 v |
-160.0 ot | h
-170.0
-170.0
- -180.0 gricy iy =y
0 =0 = & e = = -

200MHz | LVPECL |V =3.3V 312.5MHz | LVDS |V  =3.3V

[Keysight ES0528 Sign: Keysight ES0528 Sign:
PPhase Noise 10.00dB/ Ref -20.00dBc/Hz PPhase Noise 10.00dB/ Ref -20.00dBc/Hz
20,00 p r Carrier 200.000053 MHz 0.5 dBray 2000 Carrier 312.499908 MHz 0.0144 dB
T 10 [1d h -60. 1877 |defd{z = i [1g h -64.2[9p [dEid [tz
2 |100 -90.1998 |dBd/|Hz 2l |Lo0 -94.2p58p |deid/tz
20,00 21l 1142840 Il -30.00 .11 kh 115, 208F
4k 1 -129.7p24 |dBtz 4 L -12¢. 0171 (dBjd/mz
s [190 -128. 3760 |dEd |tz o s [1do -134. o1} |deid/tz
BT =t 3pAeTd -40.00 A i T i
7L -159.1528 |dBd/hz 7 [L -15§. 5438 |dBid/|iz
>8: |2 -159.1527 |dEd/|Hz N =8 |2 -157.1p1p |dBjd/tiz
T Star KAz ouae T gtar KAZ
stop Hz stap Hz
0.00 Cente 006 _MHz 000 cgnte 006 MHZ
ooy sgah|19] /088 fHz on.oo CSarToro8e W
==~ NOolsp H i === NO15p =
-70.00 raly . lBandl M3l 20,00 S4\_, 1 NAeaha
Analysis) He v: |Band|Marklq Anfalyfsis) fe v:|Banhd|Markg
Intg [Noisef|HF9.2305)d 9. 99 MHz - \\ Inttg [Ngipe]|H75. 9915 d 19.99 bz
-80.00 RSt 1545 i -80.00 RS NG 4 i
B.85348 ndeg i2. 8548 {ded
P RME Xitter||[L22.965 fsg o RMS Jitter||lid.2¢5 Tsg
e IR\ Resiqual B7. {47 FE U Repidual T.0Z362[ KkiTF
o i
-100.0 -100.0
-110.0 -110.0
li
1200 B 1200 i =]
[ [T
130.0 -130.0 e N
Tl ] T T
0.0 Ty 140.0 O
-140.0 7 -140.0
i l -150.0 M~ -
AL ] T
= -160.0
-170.0 -170.0
18004 % E % 1E8k o] . - s 2 k ST
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm

@ ’ROHS/ROHS I Compliant

MSL=1

A“:A ESD SENSITIVE
SELECTED PHASE NOISE PLOTS (@25°C+ 3°C)

322.265625MHz | LVPECL | V  =3.3V 322.265625MHz | HCSL |V =3.3V

[PPhase Noise 10.00d8/ Ref -20.00dB/Hz [WPhase Noise 10.00d8/ Ref -20.000Bc/Hz
20,00 p r Carrier 322.265746 MHz 4.9844 dBry -20.00 r Carrier 322.266008 MHz 4.8175 dBry
o 1. 1 H -6}. 8p5} |dEd 3 1 19 H -62.7844 |dBd Atz
2: |100 -91. 7458 |dBd/|Hz 2 (190 -92.2216 |dBd/ iz
30,00 3k 1 kh 113. 5515 d) 30,00 3kl 11430158 g
4 L -123.4850 |dBd/|Hz 4 1 -123%.7240 |dBd/|Hz
o s [1do -133. 9b17 |ded iz s [1do ~123.96738 |ded iz
-40.00 G M =t 2 PO -40.00 B M =t e
i E—- -157. 9890 |dBd/ iz 71 -157.9531 |dBq/Hz
o >§: |2 -159. 28320 |dEd/|Hz — >8: |2 -159. 3762 |dBd/tz
i T gtar kHZ R T oTar HZ
stop Hz stop Hz
0.00 cenge 006 ﬁHZ 0.00 cenge 006 MHZ
on.oo sgap 988 NHz on.be sgap 988 MHz
[T\.\ === NOISE|s+H A\‘\\ === NO|5p =
20,00 laly Bahd| Ma Haly Eapd Ma
Analys1s fe v:|Bahd|Marke Anlysqs He v:|Band|Marke
Intg Ngik 75.1468| d .99 MHZ Intg |Ngip 75.1973| d . 99 MHZ
-80.00 RS TG 67 T -80.00 RS TG 57 T
L4.13% mfleg U4.0835 mded
P RMS Tiqtper{|[121.837 fs P RMS Jiqtpri|f21.41 fse
e [T\\ Re5Tqua T B73. §U7[H e i LR UEY 67 421 H
100.0 -100.0
-110.0 -110.0
fia [
-120.0 - -120.0 =
-130.0 A -130.0 AT - |
AN BT
-140.0 -140.0
i
-150.0 I -150.0 AN
L Tt
-160.0 J‘*‘V -160.0 Y
-170.0 -170.0
1800 5 = 5 A 00 as i = S 185k E -

644.53125MHZ | LVPECL |V, =33V 2100MHZ | LVPECL | V, =3.3V

Keysight ES0528 Sign:
[PPhase Noise 10.00dB/ Ref -20.00dBc/Hz PPhase Noise 10.00dB/ Ref -20.00dBc/Hz
20,00 r Carrier 644.530455 MHz _ -0.5510 dBra S0.00p Carrier 2.099997954 GHz __-5.3839 dBry
. 1 [1d h -41.8pol |dBld |z i - [id b -a7.1p4p [deld ffiz
2: [1do -77.8p1F (dBig/Hz 2 (100 -77.179¢ |deg nz
-30.00 B S 107 . 087 -30.00 .11 kh 98, 7b&
4 -119. 6865 |dB/|Hz 4 | -10§. 4440 |dBid/|Hz
5 |100] -127.4508 |dBd/nz 5 [190] -117. 3} 6P (dBid/Hz
-40.00 OEm L =+34-606 -40.00 DL =124+ i
7 [L -154. 0670 |dpi/ |z 7 [L -14%. 2p18 (dBid/|Hz
. =B |2 -15%.2p78 |dBfg/Hz >B: |2 -14§. 6p3p |dpid/tiz
- T gtar HZ T Htar KAZ
stop Hz stap Hz
0.00 Cente 006 MHz 000 cgnte 006 MHZ
5000 aue e e 6.0 SpanT o088 i
=== Noise|=++H I~ === Noisg|$+m
70.00 1 : |Bapd 000 8 sk
Anfalyfsis) fe v: |Band|Markg Anfalysis) fe v:|Banhd|Markg
- Inttg [Ngis#i|HE8.7270(d 19.99 b7 - Infeg [Naise]|H57.8034|d 19.99 bz
-80.00 Uiy R ieay L7 T -80.00 R liea] i B O LI
P9.6679 mded 104. 344 mded
e RME Jiftp 27.862 Tsg o RME Jitter||[38.021 Tsp
- Residqual CBUY0Z [ KlTF U Residudl T Z30L[ Kl
-100.0 -100.0 fiiy 1 |
-110.0 -110.0
=] iy L]
-120.0 . 120.0 R EER
-\H“‘n—.g
1300 1 -130.0 i,
-140.0 h -140.0 ™
i W
-150.0 -150.0
H rJ ¥
i .
-160.0 -160.0
-170.0 -170.0
s 129 = = 165K = S~ 1800 £ 169 z K T
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm
@ ’ROHS/ROHS I Compliant

N MSL=1
A\ ESD SENSITIVE

TYPICAL FREQUENCY Vs. TEMPERATURE TYPICAL CURRENT CONSUMPTION (I,) Vs.
CHARACTERISTICS FREQUENCY CHARACTERISTICS (@ 25°C +3°C)
- Frequency Stability vs. Temperature ( Current Consumption (Idd) vs. Frequency h
AX7PAF1-122.8800 (50 units) . AX7
2;) Q 100 =L VPECL 3.3V
fg‘\‘ 15 E =] VPECL 2.5V
i 10 | - _i 90 AR —— el - ———HCSL 3.3V
e Z . 1 — s 2
% 5 17/*% ,/ I T ‘:, = ﬁ;—f% 5 —_— HCSL 1.8V
7 e’ il ———— "
]

20 T LVDS 1.8V
-25

50

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

10 100 1,000 10,000
Temperature (°C) Frequency (MHz)
o AN /
MECHANICAL DIMENSIONS
TOP VIEW BOTTOM VIEW
70407 PIN # FUNCTION
SR il BimiLE
T = = wF utput Enable/ Disable
o F ol (@ K 3 #1 Option 3 & 4:
?_; | g ‘_"“‘-38 _’ i@ = No Connect
g 118 =0 Option 1 & 2:
Lo [_’. - B 5 4 = == 42 No Connect
-+ e 1 2 3 | —ﬁ- 013 Option 3 & 4:
Output Enable/ Disable
«— 508 —
} ' #3 GND
RECOMMENDED LAND PATTERN 44 Output

E - "ﬁ” F 57 g #5 Complementary output
H +— 508 —
o l L #6 Supply Voltage (V)
— o~ i #7 No connect

o+ EE ™ #8 No connect

145 sy

" H H ” ’ l *Compatible with industry standard 5x7mm
footprint. Pin 7 and 8 are no connect solder
4 pads, not required.

Dimensions: mm
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

7.0 x5.0 x 1.8 mm
@ ’ROHS/ROHS I Compliant

MSL =1
A\ ESD SENSITIVE
RECOMMENDED TEST CIRCUIT
LVDS HCSL
VDD ] g% ]> Z0=50Q
2 e 1>
1= LVDS S HOSL
Iv— Recelver 500 $500 Receiver
Output NC  VSS Output NC VSS
Enable Enable
LYPECL CML

Voo

5002 350Q
> Vi 20=50Q
= 1]>
il Z0=50Q

i

| ¥
Receiver = CML
I*— Receiver
Output NG VSS
Enable 0 t1
Voo=3.3V: R1=R3=127Q; R2=R4=82.5Q Erf;f}j‘e NG vsS
Voo=2.5V: R1=R3=250Q2; R2=R4=62.5¢)

DIFFERENTIAL OUTPUT WAVEFORM

VOH
80%vDD \Hf— —— ——

50%VvDD —

20%VDD -

VOL
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CLEARCLOCK™ | POWER OPTIMIZED 0.12ps 5x7mm XO

REFLOW PROFILE

7.0x5.0x 1.8 mm

@ ’ROHS/ROHS I Compliant

MSL=1

A
A\ ESD SENSITIVE

PACKAGING

-

Temperature ———»
-
[l o

25

; ¢—— Preheat —

—_p —
° | Critical Zone

T, to TP

Ramp U
PP [NOTE 6]

INOTE 5] \

i
1
1
1
1
|
1
T
Ly
|
1
'
|
1
1
1

/

Ramp Down

DESCRIPTION

t 25°C to Peak gl
[NOTE 7]
Time —

TEMPERATURE

T, ~T

SMIN SMAX -

Preheat / Soak 150°C ~ 200°C 60 ~ 180 sec.
T

L ~

Reflow 2175C 60 ~ 150 sec.
Peak heat T 20 ~ 40 sec

260°C+5°C )

Note 5: Ramp Up Rate (T, — T,) =3°C/sec. MAX
Note 6: Ramp Down Rate (T, — T,) = 6°C / sec. MAX
Note 7: Time 25°C to Peak Temperature (25°C — T,) = 8 minutes MAX

*Can withstand 2 times reflow
*All temperatures refer to topside of the package, measured on the package body surface

C = Cut Tape 50 units
T = Tape & Reel 250 units/reel

4.0

. - +
Tape Dimensions

A 16.0
B 7.2
C 5.4
FEEDING (PULL) DIRECTION —
o D 8.0
o) E 1.8

Reel Dimensions

~— b0 o000 o
| : | m [ %9 i l 7 F 180.0
- UJ l G 16.5
\ \ | H 19.6
] N\
o e o ,
Dimensions: mm
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