Ultra-miniature, Low Power, 32.768kHz SMD MEMS Oscillator

lfk\ ESD Sensitive @ ‘ RoHS/RoHS II compliant

2.0x 1.2 x 0.6mm

Moisture Sensitivity Level (MSL) — 1

FEATURES:

APPLICATIONS:

¢ Ultra-miniature size: 2.0 x 1.2 x 0.6mm * General Timekeeping

* Supply Voltage: 1.5V to 3.63V * Battery Management

o Ultra-Low Current Consumption: 1.0pA typ.(no load) « Portable devices

* Frequency Stabilities include: * RTC reference clock
+75ppm over -10 to +70°C * Bluetooth/WiFi modules

+100ppm over -40 to +85°C
* Internal power supply filtering eliminates external bypass
capacitor for Vdd port.
* High Performance MEMS Technology by SiTime

P2 STANDARD SPECIFICATIONS:

Parameters
Output Frequency (Foy) 32.768 kHz
Initial Frequency Tolerance (Fiy) -20 +20 ppm I,’:: 1+ ?_530 %ﬁfm reflow,
Frequency Stability over Temperature -75 +75 Tx=-10°C to +70°C, Vy4:1.5-3.63V
(Fyap) -100 1100 | PP™ ['T,=-40°C 10 185°C, V4i11.5-3.63V
Aging (@+25°C) -1 +1 ppm | First year
Supply Voltage (Vqa) 1.5 3.63 Vv Ta= over temperature
1.0 Ta=+25°C, V44:1.5-3.63V.
) No load.
Current Consumption ( Iyq ) 1.9 HA I/:r;lla?:(;g;$7l(§(?ioa d
29 Ta=-40°C to +85°C,
’ V4a max: 3.63V. No load.
Power Supply Ramp (tvad ramp) 100 ms | Over temperature, 0 to 90% Vg4
180 300 Tp=+25°C£10°C
Start-up Time at Power-up (Tsr) 450 ms | Tx=-40°C to +70°C
500 Tx=+85°C
Operating Temperature Range (Tys) :4118 I;g °C SEEZE “i{
LVCMOS Output (T,= Over Temperature. Typical values are at T,= +25°C)
Output Rise/Fall Time (t,/tf) 100 200 ns 10-90%, 15pF load, Vg4:1.5-3.63V
Output Clock Duty Cycle 48 52 %
Vv 90%*V V44:1.5-3.63V. Ioy=-10pA, 15pF
Output Voltage VZ?I “ 0% V. | ¥ V:j:1.5-3.63V. IZS: 10;11, 15;1é
Output Drive Level 50 pF ;850\(2’ ;” ;/S MOS swing, V1.8V,
Period litter (Tjiy) 35 nsrms | Cycles — 10000, Tp=+25°C
Note:

1.  Measured peak-to-peak. Tested with Agilent 53132A frequency counter. Due to the low operating frequency, the gate time
must be >100ms to ensure an accurate frequency measurement.

2. Measured peak-to-peak. Inclusive of initial tolerance at +25°C, and variations over operating temperature, rated power
supply voltage and load.
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Ultra-miniature, Low Power, 32.768kHz SMD MEMS Oscillator

@ ‘ RoHS/RoHS II compliant

2.0x 1.2 x 0.6mm

Absolute Maximum Ratings

Attempted operation outside the absolute maximum ratings may cause permanent damage to the part. Actual
performance of the IC is only guaranteed within the operational specifications, not at absolute maximum ratings.

Parameters Test Condition Value Unit
Continuous Power Supply Voltage Range (V4q) -0.5 t0 3.63 \%
Short Duration Max. Power Supply Voltage (V4q) <30 minutes 4.0 A%
Short Duration Max. Operating Temperature Range Vdd:1.5-3.63V, <30 minutes 125 °C
Human Body Model (HBM) ESD Protection JESD22-A114 3000 \
Charge-Device Model (CDM) ESD Protection JESD22-C101 750 \
Machine Model (MM) ESD Protection JESD22-A115 300 \
Latch-up Tolerance JESD78 Compliant
Mechanical Shock Resistance Mil 883, Method 2002 10000 g
Mechanical Vibration Resistance Mil 883, Method 2007 70 g
2012 SMD Junction Temperature 150 °C
Storage Temperature -65 to +150 °C
Block Diagram:
:_IVIEMS Resonator |
NCO | : Control Regulators O Vdd
()
|
|
_ - _! Prog
Sustaining s Ultra-Lo
GND O Ak Divider Power Driver ) CLK Qut

=4 PART IDENTIFICATION:

ASTMKO06 - 32.768 kHz - ()( -

] |

Operating Temp. Freq. Stability |

M: -10°C ~ +70°C P: £75ppm Blank: Bulk
L: -40°C ~ +85°C (-10°C ~ +70°C only) T: Tape & Reel
Q: +100 ppm (1kpcs / reel)
(-40°C ~ +85°C only) T3: Tape & Reel
(3kpcs / reel)
T10: Tape & Reel
(10kpcs / reel)
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Ultra-miniature, Low Power, 32.768kHz SMD MEMS Oscillator

P4 TYPICAL PERFORMANCE DATA (TA=25°C, Vdd=1.8V,

@ ‘ RoHS/RoHS II compliant

2.0x 1.2 x 0.6mm
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Ultra-miniature, Low Power, 32.768kHz SMD MEMS Oscillator

4 OUTLINE DRAWING:

@ ‘ RoHS/RoHS II compliant

2.0x 1.2 x 0.6mm
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Pin Name 1/0 Functionality \
1 NC No Connect No connection. Will not respond to any input signal
) GND Power Supply Ground Connect to ground. All GND pins must be connected
to power supply ground.
3 CLK Out ouT Oscillator clock output.
Connect to power supply 1.5V<V44<3.63V. Under
normal operating conditions, V44 doesn’t require
external bypass/decoupling capacitor(s). Internal
4 Vad Power Supply power supply filtering will reject more than
+150mVpp with frequency components through
10MHz Dimensions: mm

2 REFLOW PROFILE:

Item
Ts MAX to Tr. (Ramp-up Rate)

Conditions

3°C/second max

Preheat
f c{':c:I Zone Temperature Minimum (Ts MIN) 150°C
P
T { .
P Ramp-Up f Aamo-Down Temperature Typical (Ts TYP) 175°C
4 4 Temperature Maximum (Ts MAX) 200°C
- i Time (ts) 60 — 180 seconds
g Ty MAX Ramp-up Rate (T, to Tp) 3°C/second max
i Time Maintained Above
5 4 oo Temperature (Ty) 217°C
s Time (t,) 60 — 150 seconds
Peak Temperature (Tp) 260°C max
Target Peak Temperature (Tp Target) | 255°C
- ts Preheat > T L Time within 5°C of actual peak (t) | 20 — 40 seconds
= [ o -
45°Cto Paake - 0 Max. Number of Reflow Cycles 3
Time (¢) Ramp-down Rate 6°C/second max
Time 25°C to Peak Temperature (t) 8 minutes max
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Ultra-miniature, Low Power, 32.768kHz SMD MEMS Oscillator

@ ‘ RoHS/RoHS II compliant

2.0x 1.2 x 0.6mm
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~ Tape Slot in Core i

For Tape Start

N
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Option \ A max. B min.
T&T3 180.5 1.5 13.0+0.6/-0.2 20.2 60+0.5 | 8.4+1.5/-0 14.4

T10 330 1.5 13.0£0.2 20.2 100+0.5 | 8.4+1.5/-0 14.4

T= Tape and reel (1,000pcs/reel)
T3= Tape and reel (3,000pcs/reel)
T10= Tape and reel (10,000pcs/reel) Unit: mm

ATTENTION: Abracon Corporation’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-dependant 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 Corporation is required. Please contact Abracon Corporation for more information.
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