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High Performance, Programmable LVCMOS SMD MEMS Oscillator

Moisture Sensitivity Level (MSL) — 1

B FEATURES:
* Industry Standard package sizes: 2.7 x 2.4 x 0.75mm (compatible with 2520
package footprint), 3.2 x 2.5 x 0.75mm, 5 x 3.2 x 0.75mm, 7.0 x 5.0 x 0.9mm
* Any frequency between 1MHz and 220MHz
* Supply Voltage options: 3.3V, 2.8V, 2.5V, 1.8V
* Ultra-low RMS phase jitter: 0.5ps typ. (@156.25MHz,
integration bandwidth: 12kHz to 20MHz)
* Frequency Stability options: +10ppm, £20ppm, +25ppm,
+50ppm over -20 to +70°C and -40 to +85°C
* Factory programmable drive strength (for IMHz ~80MHz) for
improved jitter, reduced EMI or higher capacitive output load

A
A28 ESD Sensitive

= STANDARD SPECIFICATIONS:

All electrical specifications in this table are specified with 15pF output load and for a

@ ‘ RoHS/RoHS II compliant

BN APPLICATIONS:

2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

* Ethernet, SATA, SAS, PCI Express

* WiFi

* Video

» Computing

* Storage

* Networking

* Telecom

* Industrial control

» Harsh environment (vibration, shock-prone and humid)

s unless otherwise stated.

Output Frequency Range (F) 1 MHz
-1 Inc iti ce at 25°C,
. +20 and va erating
Frequency Stability (Fup) wy tempera ower supply
50 voltage and (15pF£10%)
o ting T ture R (Towd) +70 Option “E”
cratin empcerature nange
P g P 8 e +85 Option “L”
Aging@25°C +1.5
n
gimng +5
1.89 Option “18”
v Option “25”
Option “28”
3.63 Option “33”
3 No load, F=20MHz, V,=2.5V, 2.8V,
3.3V
C t 31 A No load, F=20MHz, V4=1.8V
urren 36 MA "N load, F=100MHz, V2.5V, 2.8V,
3.3V
33 No load, F=100MHz, V4=1.8V
31 V4=2.5V, 2.8V, 3.3V, OE=GND, output
. is weakl lled down
OE Disable Current (1o mA el - .
30 V4=1.8V, OE=GND, output is weakly
pulled down
70 V4=2.5V, 2.8V, 3.3V, ST=GND, output
is weakly pulled down
Standby Current (Isu) 10 pA V4=1.8V, ST=GND, output is weakly
pulled down
. Measured from the time V44 reaches its
Startup Time (Tsur) 7 10 MS | ated minimum value
150 F=80MHz. For other frequencies,
. . T,.=100ns+3*cycles
OE Enable/Disable Time (Toc) 115 ns F=220MHz. For other frequencies,
T,.=100ns+3*cycles
. In standby mode. Measured from the
Resume Time ( Tresune) 6 10 ms time ST pin crosses 50% threshold
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

| ASTMUPC | @ ‘ RoHS/RoHS I1 compliant 2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;

5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

(Continued)

Parameters Min Typ Max Unit Notes
Output Type LVCMOS
45 55 F<165MHz. All V44 options
Dut 1 9
uty Cycle 40 60 7 TF=165MHz All Vg options
Rise/Fall Time ( T, /Ty) 1.2 2 ns 15pF load, 10%-90%

Tor=-6mA (V4=3.3V, 2.8V, 2.5V)
Tor=-3mA (V4=1.8V)

Tor=6mA (Vg=3.3V, 2.8V, 2.5V)
Ior=3mA (Vy=1.8V)
Input High Voltage(Viy) 70%*V 44 Pin 1

Input Low Voltage(Vy.) 30%*Vy Pin 1

100 250 in 1, OE logic high or logi

Output High Voltage (Von) 90%*V g4 A%

Output Low Voltage (Vo)

Input Pull-up Impedance ( Z;,)

RMS Period Jitter ( Tji)

RMS Phase lJitter (random) ( Tppy)

Absolute Maximum Ratings

Attempted operation outside the absolt
performance of the IC i cuaranteed

ent damage to the part. Actual
bsolute maximum ratings.

Y Max. Unit

h. 2

Storage Temperature 150 °C
Voo S 0.5 4 v
Electrostati¢'Rischarge (HBM 2000 A%
Solderin perature 260 o
(follg dard Pb free soldering guidelines)

J emperature 150 °C

Thermal C

0JA, 41 50ard | 0JA, 2 Layer Board 0JC, Bottom

“ackage V) (°C/W) (°C/W)

bnm | 4 91 263 30
5.0 | 97 199 24
32x v 109 212 27
27x24 117 222 26

Note : 1. The 2.7 x 2.4mm Package is compatible with 2.5 x 2.0mm footprint.
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

ASTMUPC

>
ASTMUPC Q (] |MHz-

-

2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

@ ‘ RoHS/RoHS II compliant

(U-0J0-

Package Size Output Frequency Operating Temp.

D: 2.7x2.4mm* in MHz E: -20°C ~ +70°C E: Output Enable Blank: Bulk

E: 3.2x2.5mm e.g. 7.3728, L: -40°C ~ +85°C S: Standby T: Tape & Reel

FL: 5.0x3.2mm 125.000 (1kpes / reel)

V: 7.0x5.0mm Freq. Stability T3: Tape & Reel

- - . (3kpcs / reel)
* Compatible with Y: £10ppm
2.5x2.0mm J: £20ppm v
footprint 4 R: +25 ppm Ou ve Strength
C: £50 ppm (for 1ME THz only)**
8V+10% W

18: 1.8V£10%
25:2.5V+£10%
28: 2.8V£10%
33:3.3V£10%

to 4 for the Rise/Fall times
different drive strength and
ons

Table 1: V, Rise/Fall Times for Spe Table 2: V, Rise/Fall Times for Specific Cyoap
tise/Fall Time Typ. (ns) dse/Fall Time Typ. (ns)
Driy CrLoap CLoap

So 5pF  15pF 45pF SpF 15 30pF 4 60pF

12.45 | 17.68 46.21 8.68 18.36 42.06
6.50 10 . 23.92 4.42 7.18 11.93 | 16.60 | 21.38
11.61 | 16.17 2.93 4.78 8.15 11.19 | 14.59
8.89 12.18 2.21 3.57 6.19 8.55 11.04
7.20 9.81 1.67 2.87 4.94 6.85 8.80
8.3 1.50 233 4.11 5.68 7.33
g/ 1.06 2.04 3.50 4.84 6.26
0.98 1.69 3.03 4.20 5.51
0.93 1.48 2.69 3.73 4.92
0.90 1.37 2.44 3.34 4.42
0.87 1.29 2.21 3.04 4.02

0.67 1.20 2.00 2.79 3.69

0.44 1.10 1.86 2.56 343
0.38 0.99 1.76 2.37 3.18
0.36 0.83 1.66 2.20 2.98
0.34 0.71 1.58 2.07 2.80
0.33 0.65 1.51 1.95 2.65
0.32 0.62 1.44 1.85 2.50
0.31 0.59 1.37 1.77 2.39
0.30 0.57 1.29 1.70 2.28

SHcESNAT®wn®E R P -

G or Blank
(default)

ORRFARHXOEmCEHSS »

Z or Blank
(default)
\Y |
N
P

NMZEINO XA X
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

ASTMUPC

2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

@ ‘ RoHS/RoHS II compliant

= PART IDENTIFICATION:

Table 3: V4,=2.8V Rise/Fall Times for Specific Cyoap Table 4: V4,=3.3V Rise/Fall Times for Specific Cy oap

Rise/Fall Time Typ. (ns) Rise/Fall Time Typ. (ns)
Drive y Drive CLOAD
|

Strength Strength
Ovtions 5pF 5 45pF ‘ 60pF Options 30pF 45pF  60pF
17.24 | 27.57 | 35.57

L
4.06 6.66 11.04 | 1531 | 19.80 A 3. 61 6.02 10.19 | 13.98 | 18.10
2.68 4.40 7.53 10.29 | 13.37 R 231 3.95 6.88 9.42 12.24
2.00 3.25 5.66 7.84 10.11 1.65 2.92 5.12 7.10 9.17
1.59 2.57 4.54 6.27 8.07 2.26 4.09 5.66 7.34
1.19 2.14 3.76 5.21 6.72 1.91 3.38 4.69 6.14
1.00 1.79 3.20 4.43 5.77 1.51 2.86 3.97 5.25
0.94 1.51 2.78 3.84 5.06 1.36 2.50 346 | 8
0.90 1.38 248 3.40 221 3.03
1.95

0.87 1.29 221 3.03

0.62 1.19 1.99
1.77 .
hod' 3.03

.65

Secdm =Y nR R =

G or Blank

0.41 1.08 1.84

0.30
0.29

0.54 1.02 1.47 1.97
0.52 0.95 1.41 1.90

(default) G
X 0.37 X 2.80
K 0.35 0.78 K 2.61
Y 0.33 0.67 Y 1.79 2.43
(0) 0.32 0.63 Q 1.69 2.28
V4 0.31 V4 0.56 1.22 1.62 2.17
M 0.30 M 0.55 1.12 1.54 2.07
N N
P P

P CALCULATIN XIMUM FREQUENCY

Based o
a gua

e and fall time data
1 full swing of the o

in Table 1 throug aximum frequency the oscillator can operate with
sltage over temperature is calculated as follows:
1

Max. Frequency = exXT .
r/f

Example:
Calculate F
* V=
® (Capacitive
® Desired Tr/f

80MHz device with
le 1)

OpF

ns (rise/f

bwing condition:

option code “G”)

The Fax 15 55.5000000M

® 5101 Hidden Creek Ln Spicewood TX 78669 ABRACON IS
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

@ ’ RoHS/RoHS II compliant

= TYPICAL PHASE NOISE

2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

10MHZ, 3.3V, LVCMOS Output 156.25MHZ, 3.3V, LVCMOS Output
-100 . ; . 40 — T - -
A0 e : : — . IEREH R . I RS
| Integrated random phase jitter (RMS, 12kHz-5MHz): 0.52ps -60 '< >
. _ . B Integrated random phase jitter (12kHz to 20MHz): 0.49 ps,RMS
A 20 Feed e B R L L - — H
— N
N I 80
2 g
E _130 T T T S N e T oy E
3 2 00}
=} 2
T I R -+ S
& I
£
150 YIS PN R e cderde bbb e feaee 4
""'w-...,\
""‘n 140
570 STSUUCUI OO I N 0010 1 SO SNPGRS SO SO 0 0 41 NSO SO S S W = -
e :
-170 -160
10 10 100 10°
Frequency Offset (Hz) ency offset (Hz)
> D A PERFOR A DATA
All plots are measured with 15pF load at room tempera s otherwise stated.
Ipp vs. Frequency
1MHz-80MHz 8 Hz -220MHz Devices
— 3 3V 2 5V 25V e 18V
400 400
380 380
36.0 6.0 — |
34.07 — 340 —
g 320 — T 20— S e s
£ 100 - 300
h=3 =}
s 2 T 280
26.04
o ) !
10 20 30 60 70 100 120 140 160 180 200 220
Fre Frequency, MHz
RMS Period Jitter vs. Frequency
Hz-80MHz Devices 80.000001MHz -220MHz Devices
— 3.3V=——2 5V=—-1.8V e 3.3V e 2 BV 1.8V
3, 3.00
2,501 @ 250
§2.{1{:» — & 2 oop N AT
] e — N7 N
g 150 — 8 150
5 —— g —— s i p—
L 100 w 1.00
E'.E" =
& 0.50 ® 0s0
0.00 0.00
10 20 a0 40 50 60 70 80 80 100 120 140 160 180 200 220
Frequency, MHz Frequency, MHz
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

@ ’ RoHS/RoHS 11 compliant 2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

> TYPICAL PERFORMANCE DATA

®
#—AABRACON, i imiiis” i | St
LLC For terms and conditions of sales, please visit:

Duty Cyvcle vs. Frequency
1MHz-80MHz Devices 80.000001MHz -220MHz Devices
[ 3.3V 2.5V 1.8V ] | == 3.3V 2.5V = 1.8V]
55.0 600
54-5 58.0
530 56.0
32 52_{: ﬁ 54.
o 51.0 @ 3 —
% 50.0 e — % 50.
;_; 49 0 —— = 48 .04 __=\
O 48.0 8 46.0 — —
47.0 44.0
46.0 420
45.0
10 20 30 40 50 &0 7! 100 12 160 180 220
Frequency, MHz Fr Fa
hase Jitter vs. Frequen
1MHz-80MHz Devic 01MHz -220 z Devices
[ 7 By = 3 3V 1. 5 3 3V e 1 GV |
; 1
_ 0.9
s Y E—
a "> 3_ 0.7
e 0T o
£ 06 ey E‘ 0.
o T —
0.5 -
E 0.4 -
£ o
2 0.3
x 0 & 0.2
0.1
0
30 0 60 70 80 80 100 120 140 160 180 200 220
y, MHz Frequency, MHz
5101 Hidden Creek Ln Spicewood TX 78669 ABRACON IS
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm
> TYPICAL PERFORMANCE DATA

Ipp vs. Temperature
10MHz Devices 100MHz Devices
|— 1.8V =3 5V w— Y — ] G e—D 5\ e— T
35 35
33
-—
—_—
<
E 39 £ 3
; k=]
E 29 - T 7g.
2T T
25
-40 -20 o 20 40 0 ] 40 80
Temperature, °C Tem
se Time vs. Temperature
75MHz Devices 0MHz Devices
2.5V e 3 3Y — 1 BV Y o 2 BN (10%-00% ) w3 3V (10%-00%)
——18 0%)—— 2.5V (20%-80%)——3.3V (20%-80%)
2.07 20
g 1.54
-
o e =
E ; —— g BT ____.———'—-____-—-"'._
5 e B s —t- - __|
$ $ . -] ._l:i.ﬂFi-::":;;:.
B | e — — e
o o os5E=— _—d = —-
0.0 T 0.0
-40 20 40 60 -40 -20 0 20 40 G0 80
mperature, °C Temperature, °C
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High Performance, Programmable LVCMOS SMD MEMS Oscillator “

@ RoHS/RoHS 11 compliant 2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;

5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

P OUTLINE DIMENSION:

2.7 x 2.4mm Package (Option “D”, compatible with 2.5 x 2.0mm footprint)

> 27200 X #3 <1.00+ a4 Recommended Land Pattern
o —
o _ o
. T T i

o — ©
# # 7 Joss # 7 7/ B
0.7511 0.05 % %
1.1

3.2 x 2.5mm Package (Option “E”)

le——3.2 £ 0.05 —»
#4 #3

| 4

-] 2

mm Package (Opti

Recommended Land Pattern

ase
*

N
2

‘-1—1.5—!-

‘41 .6*‘

075

Dimensions: mm

5101 Hidden Creek Ln Spicewood TX 78669 ABRACON IS
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm
P OUTLINE DIMENSION:

7.0 x 5.0mm Package (Option “V”)
« 70+005 . 5.08—>L Recommended Land Pattern
S #

44 #3 T ), ' FS-OS
' T
Ol ]

Q-7 %—

e
%j_
0#1 #2 L @ #1
: -

o
-
=]
H
o
(o2}
=]

is

Pin Name Functionality

pen ISP ency outpu
Output Eng : output is high impe !!I

1 OE/ST H or Open ": specified output

L: output is low (weak pul Device goes to

mode. Supply current reduce
2 GND Electrical ground ?
3 Out Oscillator clock output
4 Vad Power supply voltage ®

Notes: 1. A 1-up resistor of < etween OE/ST pin and V4 is recomme high noise environment.

itor value of 0. een Vyq and GND is recommended.

Dimensions: mm

= REFLOW PROFH

[~ Crithe Item Conditions
| ieh Ts MAX to Tr. (Ramp-up Rate) 3°C/second max

\ ‘ ~ Ramp-Down | Preheat

Temperature Minimum (Ts MIN) 150°C

: ) 4 . :

E T MAX Temperature Typical (Ts TYP) 175°C

i Temperature Maximum (Ts MAX) 200°C

E Tg MIN Time (ts) 60 — 180 seconds
Ramp-up Rate (T to Tp) 3°C/second max

Time Maintained Above
Temperature (T}) 217°C

Time (t) 60 — 150 seconds
Peak Temperature (Tp) 260°C max

- - tg Preheat
- t 25°C to Pes

Time(t)

Target Peak Temperature (Tp Target) | 255°C

Time within 5°C of actual peak (tp) 20 — 40 seconds

Max. Number of Reflow Cycles 3
Ramp-down Rate 6°C/second max
Time 25°C to Peak Temperature (t) 8 minutes max

® 5101 Hidden Creek Ln Spicewood TX 78669 ABRACON IS
#—AABRACON, i imiiis” i | St
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High Performance, Programmable LVCMOS SMD MEMS Oscillator

ASTMUPC

2.7x2.4x0.75mm; 3.2 x 2.5 x 0.75mm;
5.0x3.2x0.75mm; 7.0 x 5.0 x 0.9mm

@ ‘ RoHS/RoHS II compliant

2 TAPE & REEL:

P2 - AO PO
T ] 1
-2t [ bdlgq o 0 0 g & &
‘ #D0 \ *
\ \ \F
‘ T |‘| @] O O O
- K0 BIO ‘1‘ 0] Q Gf\ G EZ
| | |
e N o/
I
T1—d=— Cover Tape —P1
Unit: mm
' N o o . | ' D l D D
4 1.55+0.05 1.0 1.75+0.1 9.85 5.5+0. 0.1 4.0£0.1 | 2.0+0.05
1'5;%1/' 1.5 1.75+0.1 10.25 5.5+0.05 4.0£0.1 | 2.0+0.05
| 15;‘(’)'” | 1s 1.75 05 | 4.0 0+0.1 | 2.0+0.
050 L3011y 5 14.25 4.0+0.1
0.0
De N 0 9 3 A B |
4 0.3+£0.05 0 1.55 12.3 2.65+ 95+0.10 | 1.00=0.10
0.6 0 1.65 12.3 2.8+0.1 5+0.10 | 1.10+0.10
| 0.6 0 1.65 12.3 3.5+0.1 +0.10 | 1.10+0.10
050 0.6 0. 1.80 16.3 5.4+0.10 +0.10 1.3+0.10
Access Hole at
— —_ P Slot Location
?40 Min.
W2
C (Ab (Measured
Hole ['.U' at Hub) +
l / g % N
A D+ -—f- (R R (Hub
T w Diam)
-] - /]
(Measured
2.5 Min. Width at Hub)
10.0 Min. Depth
o Tape Slot in Core
ol For Tape Start
Unit: mm
2 B ) ]
12m 180 1.5 +0.2 20.2 60+0.5 12.4+2.0/-0 18.4
0 1.5 3.0+0.2 20.2 100+0.5 | 12.4+2.0/-0 18.4
16mm 13.0+0.2 20.2 60+0.5 16.4+2.0/-0 22.4
13.0+0.2 20.2 100+0.5 | 16.4+2.0/-0 22.4
' 0 nE nQ
4 12mm Tape 7” Reel 12mm Tape 7” Reel
12mm Tape 7” Reel 12mm Tape 7” Reel
| 12mm Tape 7” Reel 12mm Tape 13” Reel
05( 16mm Tape 7” Reel 16mm Tape 13” Reel

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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