Moisture Sensitivity Level (MSL) — 1

§ FEATURES:

¢ Ultra-miniature size: 2.0 x 1.2 x 0.6mm

A
A28 ESD Sensitive

* Supply Voltage: 1.2V to 3.63V (-10 ~ +70°C); 1.5V to 3.63V (-40 ~ +85°C)
* Ultra-Low Current Consumption: 1.4puA max. (core current, no load)

* Frequency Stabilities include:
+75ppm over -10 to +70°C
+100ppm over -40 to +85°C

« Internal power supply filtering eliminates external bypass capacitor for Vdd port.
* Proprietary NanoDrive™ Technology enables programmable output

swing for lower power

P STANDARD SPECIFICATIONS:

Parameters

Output Frequency (Fou)

@ ‘ RoHS/RoHS II compliant

Initial Frequency Tolerance (F) "

Frequency Stability over Temperature
(Fstab) @

Aging (@+25°C)

Supply Voltage (Vqa)

Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

2.0x1.2x0.6mm

= APPLICATIONS:

 Timekeeping

* Battery Management
* Mobile devices

* RTC reference clock
* Wireless accessories

* Fitness/Medical monitoring sensors

* Sport video cams

post reflow,

Core Operating Current ( Igg) @

Output Stage Operating
(Lag ou) ?

Power Supply Rax

, Vdd: 1.8V. No load.

to +70°C,
3.63V. No load

to +85°C,
3.63V. No load.

°C to +85°C,
ax: 1.5-3.63V. No load.

-40°C to +85°C, 0 to 90%*Vyq

A= -40°C< T, <+50°C, valid output

Ta=+50°C< Ty <+85°C, valid output

°C

Option “M”

Option “L”

NSrms

Cycles=10000, Tx=+25°C,
Viyq:1.5-3.63V

Output Rise/Fall

Output Clock Duty Cyc

Output Voltage

NanoDrive™® Programmable,
Output Rise/Fall Time (t,/tf)

 at Ty= +25°C)

200

50

ns

10-90%(V44), 15pF load, Vdd:1.5-
3.63V

10-90%(Vga), SpF load, Vdd>1.62V

52

%

10%*Vaq

Vdd15-363V IOI—[: -IO}J.A, 15pF

Vdd15-363V IOL: lon.A, 15pF

ving Qutput Optio

=

200

ns

30-70%(Vor/ Von), 10pF load

Output Clock Duty Cycle

48

52

%

AC-coupled Programmable Output
Swing (Vsw)

0.20 to
0.80

ASTMKH does not internally AC-
couple. This output description is
intended for a receiver that is AC-
coupled. See Part Identification
section for available AC-coupled
signal swing options.
Vdd:1.5-3.63V. 10pF load,

IOH/ IOL ::tOZ]J,A

/\ ABRACON
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Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

@ ‘ RoHS/RoHS II compliant
2.0x 1.2 x 0.6mm

(Continued)
‘ Parameters Min Typ Max Unit Notes
. V4a:1.5-3.63V. Ioy =-0.2pA.10pF
gcltblasild. P}Il‘olgrammzi})le Output 01' 62022.0 A\ load. See Part Identification section
oltage High Range (Vo) : for available Vou/ Vor levels.
. Va:1.5-3.63V. I =0.2uA.10pF
\BCI blasid Pr(f){gramm\a/ble Output 05’2 (;[0 A% load. See Part Identification section
oltage Low Range (VoL) : for available Vou/ Vor levels.
Programmable Output Voltage Swing L0.055 v T\= -40°C to +85°C, Vy:1.5-3.63V
Tolerance
Note:

1. Measured peak-to-peak. Tested with Agilent 53132A frequency counter.
must be >100ms to ensure an accurate frequency measurement.

2. Stability is specified for two operating voltage ranges. Stability progressively
Measured peak-to-peak. Inclusive of initial tole d variations
supply voltage and load.

3. Core operating current does not include o
load), add core operating current + outp

4. Measured from the time V44 reaches 1

5. NanoDrive™ is a SiTime trademark.

low operating frequency, the gate time

d current.

operating current, whe ver™ Vou™ Fout.

Absolute Maximum Ratings
Attempted operation outside the abs
performance of the IC is only guaranteed

maximum ratings may cause p
n the operational specifications,

ient damage to the part. Actual
absolute maximum ratings.

meters Test Conc¢ \ Value Unit \

Continuous Powe Voltage Range -0.5t0 3.63 \Y
Short Duration Power Supply Voltage 4.0 A%
Continuou, m Operating Temperature 3.63V 105 °C
Short D, ax. Operating Tendperature Range 63V, <30 minutes 125 °C
Hu y Model (HBM) ESE tion JESD22-A114 3000 \
Ck evice Model (CD ’rotection JESD22-C101 750 \Y
dodel (MM) ESE tion JESD22-A115 300 \4
Latc erance JESD78 Compliant
Mecha bek RE e Mil 883, Method 2002 10000 g
Mechanica t sistance Mil 883, Method 2007 70 g
2012 SMD Ju emperature 150 °C
Storage Temperat -65 to +150 °C

4
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Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

@ ‘ RoHS/RoHS II compliant
2.0x 1.2 x 0.6mm

Block Diagram

—————— =

:_MEMS Resonator |
NCO : Control Regulators Q Vdd
: |
| I
| I Trim Prog Prog
i ltra-Low :
GND O Sustaining Power Divider |- \ ) CLK Out
Amp
PLL
-

= PART IDENTIFICATION:

ASTMKH - 32.76

Operating T Packaging

M: -10° Blank: Bulk
L: -40¢ 85°C T3: Tape & Reel
Q: £100 (3kpcs / reel)
40°C ~ +85°C"¢ T10: Tape & Reel
(10kpcs / reel)

Output Level Option

| D ail-to-Rail LVCMOS

| . AC-coupled signal, swing level: 0.3V min.

4: DC-coupled signal, Vor: 0.400V max, Voy: 1.100V min
D26: DC-coupled signal, Vo : 0.525V max, Vou: 1.225V min
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Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

@ ‘ RoHS/RoHS II compliant

2.0x1.2x0.6mm

= Typical Performance Data (TA=25°C, Vdd=1.8V, unless otherwise stated)

Initial Tolerance Histogram Frequency Stability vs. Operating Temperature Range
100 T T T :
w
[+}]
Q
=
Q
a
‘s
B
@
o
£
=]
=z
45 A0 -5 0 5 10 15 20
Initial Tolerance (ppm)
Ta = 25°C Post Reflow
Core Current vs Operating Temper; ange Output St
15 N 100
o
(=%
3 g0+ vdd = 3.63V
£
E P
3 § o0
£ d =363V 5
=1 o _
5 Vdd=1.5-1.8V
3 R 2 wf
[+1] o
5 @
5 \ =
Vdd= 15— 1.8V
. . . a
Vie 20 P o 30 40 20 0 20 40 60 20
Tem ) Temperature (°C)
art-up Time
4 . . . . . .
Supply Voltage
Power Supply Ramp | ¢ when output |
(toere When Vdd = 1.5V) / clock is valid ! J
z 15 / .
S ) Output Clock
05 : :
Device Start-up Time
1]
05 005 04 015 02 035 03 0.35 0.4
Time (sec)
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Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

@ ‘ RoHS/RoHS II compliant

P Typical Performance Data (TA=25°C, Vdd=1.8V, unless otherwise stated

2.0x1.2x0.6mm

Power Supply Noise Rejection (+£150mV Noise)

10 e ———r —
5
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B
5 .
0 . 7
>
=
S
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w
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aquency (Hz)

Jutput Waveform (Voy
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LVCMOS Oditput Waveform (Vg in, = 1.8V)
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Ultra-miniature, Low Power, 32.768kHz MEMS Oscillator

2.0x1.2x0.6mm

@ ‘ RoHS/RoHS II compliant

= OUTLINE DIMENSION:
5 Recommended Land Pattern
< ~1.30 — 0.6 -
-2.0£005+ 0.65 0.4 i 0.2
N 8 - (2%) (20
S 030 | ¥ R -
| o ol .
| yEmal ZE YRR,
| = o]
#1 i #3 #3 - #1 - |
' 0.20 —
{ RO.1
0.55+£0.05
f
Pin Name 1/0
1 NC No Co No connection. Will not resp
2 GND Power Su Connect to ground. All GND t be connected
PP to power supply ground.
3 CLK Out 0 Oscillator clock output.

Connect to power supply 1.5V<V, V for
operation over -40°C to +85°C te re range.
Under normal operating conditio doesn’t
require external bypass/decouplip icitor(s).
nternal power supply filtering cct more than
ts through

Power Sup

Dimensions: mm

= REFLOW ‘1LE:

Item Conditions

Ts MAX to T, (Ramp-up Rate) 3°C/second max
~Kritical Zone
o Tp Preheat
Temperature Minimum (Ts MIN) 150°C
Ramp-Down ,
Temperature Typical (Ts TYP) 175°C
c S Temperature Maximum (Ts MAX) 200°C
5 T MAXA Time (ts) 60 — 180 seconds
i Ramp-up Rate (T to Tp) 3°C/second max
5 g MIN Time Maintained Above
Temperature (T} ) 217°C
Time (t) 60 — 150 seconds
Peak Temperature (Tp) 260°C max
- ts Preheat * e K Target Peak Temperature (Tp Target) | 255°C
! 25°Cto Peak - . Time within 5°C of actual peak (tp) 20 — 40 seconds
Time (t) Max. Number of Reflow Cycles 3
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 MEMS Oscillator

@ ‘ RoHS/RoHS II compliant

2.0x1.2x0.6mm

> TAPE & REEL:

P2 - AD PO

T ] i

— O 0 0 b g & &

#D0
- ‘ : . F
u C C

— ko |BO O ) -
! |

T —eber Cover Tape P11

D1 min. E2 min.
IW’ ‘lmk ‘V 05 |

Tl max. T2 n W ma

NA : RGE003 | 1.66:0% '@"

0.20:|:0.02

Access Hole af
~— Slot Location
40 Min.

- W2
(Measured
at Hub)

C (Arbor
Hole Diam)

- [ R (Hub
Diam)
W1 !
(Measured
SRR, Width at Hub)
10.0 Min. Depth
I Tape Slot in Core
For Tape Start
N Wi W2 max.
.0+0.6/-0.2 . 60+0.5 8.4+1.5/-0 14.4

T10 13.0+0.2 100+0.5 | 8.4+1.5/-0 14.4
T3=Tape ¢

T10= Tape a

Unit: 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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