SiT3901 m-l- @
Ultra-Small pPower Digitally Controlled Oscillator Ime

Description Features

The SiT3901 is the industry's smallest and the lowest power s Ultra-low current consumption of 105 pA at
digitally controlled MHz oscillator. With 0.4 mW of active 2.6 MHz and 220 pA at 6.78 MHz

power consumption at 6.78 MHz and 2.6 MHz output = 150,000 ppm - £150,000 ppm pull range
frequencies, this pPower oscillator enables longer battery = Ultra-small 1.5 mm x 0.8 mm package

life for consumer, 10T and wearable devices compared to a
quartz-based oscillator or resonator.

= 2.6 MHz and 6.78 MHz with 6 decimal places
of accuracy

The device comes in a small 1.5 mm x 0.8 mm package. = Operating temperature from -40°C to 85°C

The unique combination of ultra-low power, ultra-small

package and flexible output frequency makes it ideal for

power sensitive and space constrained applications.

= Frequency stability as low as £50 ppm

= Programmable output drive strength for best
EMI or driving multiple loads

= Ultra-light weight of 1.28 mg

Appllcatlons = ROHS and REACH compliant, PFAS-free, Pb-
= Tablets free, Halogen-free and Antimony-free
= Fitness bands R
= Health and medical monitoring TempFlat

= Wearables M E M S

= Portable audio
= Input devices
= |oT devices

Electrical Specifications

Table 1. Electrical Characteristics for 6.78 MHz output

All Min and Max limits are specified over temperature and rated operating voltage with 15 pF output load unless otherwise stated.
Typical values are at 25°C and nominal supply voltage.

Parameters in. . . Condition

Frequency Range

Output Frequency Range | f | - I 6.78 I - MHz Contact SiTime for other frequencies up to 26 MHz
Frequency Stability and Aging
Initial Tolerance f_tol -6,000 - +6,000 ppm Frequency offset at 25°C postreflow
Frequency Stability f_stab -100 - +100 ppm Inclusive of variations over operating temperature -20°C to
+70°C or -40°C to +85°C, rated power supply voltage and
output load.
-50 - +50 ppm Inclusive of variations over operating temperature -20°C to
+70°C, rated power supply voltage and output load.
Pull Range PR -50,000 - +50,000
First Year Aging f_lyear -3 - +3 ppm At 25°C
Operating TemperatureRange
Operating TemperatureRange T_use -20 - +70 °C Extended Commercial
-40 - +85 °C Industrial. Contact SiTime for -40°C to 105°C option.
Supply Voltage and Current Consumption
Supply Voltage VDD 1.62 1.8 1.98 \%
2.25 - 3.63 \% Any voltage from 2.25 to 3.63 V
Current Consumption(l IDD - 220 270 PA f = 6.78 MHz, any voltage, noload
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Table 1. Electrical Characteristics for 6.78 MHz (continued)

Parameters ‘ Symbol ‘ Min. 5 Condition
LVCMOS Output Characteristics
Duty Cycle DC 45 - 55 %
Rise/Fall Timel3 TrT_f - 4 8 ns Vdd = 1.8V, 20% - 80%. Contact SiTime for other
programmable rise/fall options
- - 8 ns Vdd = 2.25 V to 3.63 V, 20% - 80%. Contact SiTime for other
programmable rise/fall options
Output High Voltage VOH 90% - - VDD IOL = 0.5mA (Vdd = 1.8V)
IOL =1.2mA (Vdd = 2.25V to 3.63 V)
Output Low Voltage VOL - - 10% VDD IOL = 0.5mA (Vdd =1.8V)
IOL =1.2mA (Vdd = 2.25V to 3.63 V)
Input Characteristics
Input High Voltage VIH 80% - - VDD
Input Low Voltage VIL - - 20% VDD
Input Slew Rate In-slew 10 - - Vius
Input Pull-down Impedance Z_in 300 - - kQ Active mode (DP/OE pin =HIGH), Vdd = 1.8 V
270 - - kQ Active mode (DP/OE pin =HIGH), Vdd = 2.25V to 3.63V
25 - - MQ Output disabled (DP/OE pin =LOW), Vdd = 1.8 V
1.3 - - MQ Output disabled (DP/OE pin =LOW), Vdd = 2.25V to 3.63V
Startup, Standby and Resume Timing
Startup Time T_start - 75 150 ms Measured from the time VDD reaches 90% of its final value
Enable Time T_disable - - 20 us Measured from the time OE pin crosses 50% threshold
Disable Time T_enable - 2 3 ms Measured from the time OE pin crosses 50% threshold
Standby Time T_stdby - - 20 us Measured from the time ST pin crosses 50% threshold
Resume Time T_resume - 2 3 ms Measured from the time ST pin crosses 50% threshold
Jitter
RMS Period Jitter T_jitt - 80 130 ps f = 6.78 MHz, any voltage
RMS Phase Jitter T_phj - 15 25 ns f=6.78 MHz, any voltage,
Integration bandwidth = 100 Hz to 40 kHz!?
Notes:

1. Current consumption with load is a function of the output frequency and output load. For any given output frequency, the capacitive loading will
increase current consumption equal to C_load*VDD*f(MHz).
2. Max spec inclusive of 25 mV peak-to-peak sinusoidal noise on VDD. Noise frequency 100 Hz to 20 MHz.
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Table 2. Electrical Characteristics for 2.6 MHz

All Min and Max limits are specified over temperature and rated operating voltage with 15 pF output load unless otherwise stated.
Typical values are at 25°C and nominal supply voltage.

Parameters in. . . Condition

Frequency Range

QOutput Frequency Range I F_nom I - I 2.6 I - I MHz Contact SiTime for other frequencies up to 26 MHz
Frequency Stability and Aging
Initial Tolerance f_tol -3,500 - +3,500 ppm Frequency offset at 25°C postreflow
Frequency Stability f_stab -100 - +100 ppm Frequency offset relative to 25°C. Inclusive of variations over
all operating temperatures, rated power supply voltage and
output load.
-50 - +50 ppm Frequency offset relative to 25°C. Inclusive of variations over

operating temperature -20°C to +70°C, rated power supply
voltage and output load.

Absolute Pull Range PR -150,000 - +150,000 ppm Relative to F_nom.
First Year Aging f_lyear -3 - +3 ppm At 25°C
Operating TemperatureRange
Operating TemperatureRange T_use -20 - +70 °C Extended Commercial
-40 - +85 °C Industrial. Contact SiTime for -40°C to 105°C option.
Supply Voltage and Current Consumption

Current Consumption[® IDD - 105 120 HA Inclusive of £150,000 ppm frequency pull range. Measured

with no output load.
Supply Voltage VDD 2.25 - 3.63 \% Any voltage from 2.25 to 3.63 V

LVCMOS Output Characteristics

Duty Cycle DC 45 - 55 %
Rise/Fall Timel* T T_f _ _ 8 ns Vdd = 2.25V t0 3.63V, 20% - 80%. Contact SiTime for other

programmable rise/fall options
Output High Voltage VOH 90% - - VDD IOH =-1.2 mA (Vdd = 2.25V to 3.63 V)
Output Low Voltage VOL - - 10% VDD IOL=1.2mA (Vdd = 2.25V to 3.63 V)

Input Characteristics
Input High Voltage VIH 80% - - VDD
Input Low Voltage VIL - - 20% VDD
Input Slew Rate In-slew 10 - - V/us
Input Pull-down Impedance Z_in 270 - - kQ Active mode (ST pin =LOW), Vdd = 2.25V to 3.63V
13 - - MQ Standby mode (ST pin =HIGH), Vdd = 2.25V to 3.63 V
Startup, Standby and Resume Timing
Startup Time T_start - 75 150 ms Measured from the time VDD reaches 90% of its final value
Enable Time T_disable - - 20 us Measured from the time OE pin crosses 50% threshold
Disable Time T_enable - 2 3 ms Measured from the time OE pin crosses 50% threshold
Standby Time T_stdby - - 20 us Measured from the time ST pin crosses 50% threshold
Resume Time T_resume - 2 3 ms Measured from the time ST pin crosses 50% threshold
Jitter

RMS Period Jitter!® T_jitt - 260 400 ps f=2.6 MHz, Vdd = 2.25V to 3.63 V, Inclusive of +150,000

ppm frequency pull range.
RMS Phase Jitter®! T_phj - 1.5 25 ns f=2.6 MHz, Vdd = 2.25V to 3.63 V,

Integration bandwidth = 100 Hz to 40 kHz!?, Inclusive of

+150,000 ppm frequency pull range.

Notes:
3. Current consumption with load is a function of the output frequency and output load. For any given output frequency, the capacitive loading will
increase current consumption equal to C_load*VDD*f(MHz).
4. Max spec inclusive of 25 mV peak-to-peak sinusoidal noise on VDD. Noise frequency 100 Hz to 20 MHz.
5. Refer to the performance plot section for typical values at 2.5, 2.8, 3.0 and 3.3 V condition.
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Table 3. Pin Description Top View
Pin Symbol Functionality
Prog?;r:waming Tri—Leye! O’ry1e Wi.re Interface: See.“Freque'ncy Control Protocol DP/OE/ST @ @ GND
Pin Description” section for programming details
Active Low:
L: Output driver is disabled ouT @ @ VDD
Output H: Specified output frequency
Enable | Active High: Figure 1. Pin Assignments
1 DPJOE/ST H: Output driver is disabled
L: Specified output frequency
Active Low:
L: Output driver is disabled, device is in standby mode
H: Specified output frequency
Standby Active High:
H: Output driver is disabled, device is in standby mode
L: Specified output frequency
2 ouT Output LVCMOS clock output
VDD Power Supply voltage. Bypass with a 0.01 pF X7R capacitor.
4 GND Power Connect to ground
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Table 4. Absolute Maximum Limits

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.

Parameter Test Condition ‘ Value Unit
Continuous Power Supply Voltage Range (VDD) -0.5t0 3.63 \Y
Short Duration Maximum Power Supply Voltage (VDD) <30 seconds 4.0 \Y
Continuous Maximum Operating Temperature 105 °C
Short Duration Maximum Operating Temperature <30 seconds 125 °C
Human Body Model (HBM) ESD Protection JESD22-A115 2000 \
Charge-Device Model (CDM) ESD Protection JESD22-C101 750 \
Machine Model (MM) ESD Protection Ta=25°C 200 \%
Latch-up Tolerance JESD78 Compliant
Mechanical Shock Resistance MII 883, Method 2002 10,000 g
Mechanical Vibration Resistance MII 883, Method 2007 70 g
1508 CSP Junction Temperature 150 °C
Storage Temperature -65 to 150 °C
Soldering Temperature (follow standard Pb free soldering guidelines) - 260 °C
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Description

SiT3901 device is a digitally controlled programmable
oscillator (DCXOQ), which allows pulling the frequency
around a nominal value dynamically. User can
communicate with the device through a 1-pin tri-level serial
interface. This device has two DCXO registers, which
control the amount of frequency pull. Once the registers are
set, the device sets its output frequency to a new value
dynamically. The pull range is programmable to a maximum
of £50,000 ppm with a resolution of +100 ppb. Writing into
the DCXO registers does not cause any interruptions of
output oscillations; the frequency will switch from one value
to the new one smoothly.

Default Startup Condition

The SiT3901 starts up at its factory programmed frequency.
The DCXO registers values are initialized all zeros,
effectively setting the frequency to the middle of the control
range.

Frequency Control Protocol Description
The device includes two DCXO registers. Data for each
register is written to the device using a data frame.

Data Frame Format
Each frame consists of 40 bits. A frame has 2 parts:
= Register address, 24 bits

s Pull Frequency (PF) value represented as a 25-bit
binary number

s The 25-bit Pull Frequency value is split over the data
fields of two frames. One frame carries 9 most
significant bits and the other frame carries the
remaining 16 bits.

23 24 39

Register Address
0xFAQA2B or 0xFAOA2C (24 bits)

Data Field
(16 hits)

Figure 2. Data Frame

To control the output frequency, two frames per frequency
update are required, and the frequency is only updated at
the end of the second frame. The pull frequency value in
this mode is 25 bits. This value is written to the device in
two frames as Figure 4. Note that register (address:
O0xFAOA2B) carries the most significant 9 bits as indicated
by the XXXXXXXXX in Figure 3. The rest of the most
significant bits must be set to 0.

First frame

Register Address
(24 bits) OXxFAOA2B

Pull Frequency Value
MS Word (16 bits) 0000000XXXXXXXXX

Second frame

Register Address
(24 bits) OXFAOA2C

Pull Frequency Value
LS Word (16 bits)

Figure 3. Frequency Control
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Control pin K OXFAOA2B (O'\)A‘g; H OXFA0A2C ?.TSPE; );_DQD
| | | !
i i i : : fo + PF;
Output | ‘ | ! i : :
frequency : : : — :
: Ttrame I Tiot : Ttrame | LTse—ttIe’:
| ' ' e '
deelay

Figure 4. Frame Timing

Frame Timing Parameters

Table 5. Frame Timing

Parameter
Frame Length Ttrame 40 — uS
Frame to Frame Delay Tt 2 — uS
Frequency Settling Time Tsettle — 30 uS
Frame to Frequency Delay Ttdelay — 8 uS
Calculating Pull Frequency Values Example 1

The frequency pull value (PF) must be encoded as a 25-bit
binary number representing the full scale range of the
device.

The most significant 9 bits of the frequency pull value are
written to the lowest nine bits of the data field at register
address OxFAOA2B. The 7 most significant bits of the data
field are written to 0. The least significant 16 bits of the
frequency pull value are written to the register address
OxFAODA2C.

Here are the steps to calculate the pull frequency (PF)
value:

1. Find the pull frequency value using the equation
below where “ppm” is the desired frequency offset

from nominal.

Pull Frequency Value

PF (Pull Frequency Value)

6.78 MHz: PF (50000 pull range) = 3.2544(1 + ppm/1e6)
2.6 MHz: PF (¥150000 pull range) = 2.49875(1 + ppm/1e6)

2. For any frequency shifts (positive or negative
PPM), convert the pull frequency value into a 25-
bit binary number.

This example shows how to shift the frequency by
+1000 ppm in a device with £50000 pull range:
PF = 3.2544(1 + 1000/1e6)

Pull Value Integer = PF*2/23

25 Bit Value = Pull Value Integer XOR (25165824)

MS Data Field = 0000000000100000
LS Data Field =1111101011010010

Frame for MS Word: 0xXFAOA2B [MS Data Field]
Frame for LS Word: OXFAOA2C [LS Data Field]

Example 2

This example shows how to shift the frequency by
-25000 ppm in a device with 50000 pull range:
PF = 3.2544(1 - 25000/1e6)

Pull Value Integer = PF*2723

25 Bit Value = Pull Value Integer XOR (25165824)

MS Data Field = 0000000000010110
LS Data Field =0010011000101101

Frame for MS Word: OxFAOA2B [MS Data Field]
Frame for LS Word: OXFAOA2C [LS Data Field]
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Physical Interface

The SiTime DCXO uses a serial input interface to adjust
the pull frequency value.

The interface uses a one-wire tri-level return-to-middle
signaling format. Figure 5 below shows the signal
waveform of the interface.

T bit

T bit

Tl
%

-
0

0.8xVvVDD VIH T / \

0.7xVDD

06xVDD /
04xVvVDD viM i \

—
~

0.3xVvDD

02xVvDD
viL |
Ll gl

Y

-
-«

T _logic o

T_middle

T_Iogic’

Y

Figure 5. Serial 1-Wire Tri-Level Signaling

A logical bit “1” is defined by a high-logic followed by mid-
logic. A logical bit “0” is defined by a low-logic followed by
mid-logic. The voltage ranges and time durations
corresponding to low-logic, high-, and mid-logic are
illustrated in Figure 5 and specified in electrical specification
table.

The overall baud rate is computed as below:

baud_rate =
aud_rate T bit

Figure 6 shows a simple circuit to generate tri-level circuit
with a general purpose 10 (GPIO) with tri-state capability.
Most FPGAs and micro controllers/processors include such

GPIOs. If the GPIO does not support tri-state output, two
IOs may be used in combination with external tri-state buffer
to generate the tri-level signal; an example of such buffer is
the SN74LVC1G126. The waveform at the output of the tri-
state buffer is shown in Figure 5. When the GPIO drives
Low or High voltage, the rise/fall times are typically fast
(sub-5ns range). When the output is set to Hi-Z, the output
settles at middle voltage with a RC response. The time
constant is determined based on the total capacitance on
frequency control pin and the parallel resistance of the pull-
up and pull-down resistors. The time constant in most
practical situations will be less than 50ns; this necessitate
choosing longer T_middle to allow the RC waveform to
settle within 5% or so.
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4
CND
VDD

Figure 6. Circuit Diagram for Generating Tri-Level Signal with Tri-State Buffer

viHt / \ / \
vind \\ _— ~—~1 ~
vy L/ (Y

Figure 7. Tri-State Signal Generated with Tri-State Buffer

When using a tri-state buffer as shown above, care must be Note that the diagram assumes an SN74LVC125, which
taken if the DATA and OE lines transition at the same time has a low-true OE/ line (output is enabled when OE/ is low).
that there are no glitches. A glitch might occur, for example, For a high-true OE part, such as the SN74LVC126, the
if the OE line enables the output slightly before the data line polarity of that signal would be reversed.

has finished its logical transition. One way around this,
albeit at the cost of some data overhead, is to use an extra
OE cycle on every bit, as shown in Figure 8.

OxF OxA

Figure 8. Signal Polarity
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Block Diagram

| vDD

CMOS

Control Regulator

L

ouT
Oscillator Frequency
N . . _.%
MEMS Circuit Synthesizer

‘%i%sN /l\

DP/OE/ST |
—n

| |
GND =

Figure 9. SiT3901 Block Diagram
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Changing Device Operating Mode

Upon power cycling, the device defaults to the digital
programming mode; pin 1 exhibits DP functionality. Once in
output enable (OE) or stand-by (ST) mode, the device must
be power cycled to return to digital programming mode.
Switching from the digital programming mode to the output
enable or stand-by modes is done by writing to two specific
separate registers described below. The mode will only
change after both registers have been written to. For the
both OE and ST modes two polarity options are available:
active High and active Low.

The procedure to change to active Low OE mode is the
following:

Output Enable Mode

Once the device’s operation mode has been changed to the
output enable mode, a high level on the DP/OE pin will
enable the clock output for the active Low OE mode and
vice versa for active High OE mode. A low level on the
DP/OE pin will disable the output for active Low OE mode
and high level will disable it for active high OE as per
Table 6.

Table 6. Operating Modes and Output States

= Write: OXFAOAO0O 0040 (clear the DP pin receiver)
= Write: 0XFAOA25 78D3 (switch function from DP to OE)

Write

order Register address Data value
1 0xFAOAO00 0x0040
2 O0XFAOA25 0x78D3

DP/OE
pin Mode Output IDD Example
Active Low
LOW Output Disabled Hi-Z 45 uA @ 2.6 MHz
Specified 120 pA @ 2.6 MHz
HIGH Output Enabled frequency 270 jA @ 6.78 MHz
Active High
HIGH Output Disabled Hi-Z 45 pA @ 2.6 MHz
Specified 120 pA @ 2.6 MHz
LOW Output Enabled frequency 270 JA @ 6.78 MHz

The procedure to change to active High OE mode is the
following:

= Write: OXFAOAOO 0040 (clear the DP pin receiver)
= Write: OXFAOA25 7853 (switch function from DP to OE)

Write

order Register address Data value
1 O0xFAOAQ0 0x0040
2 OxFAO0A25 0x7853

The procedure to change to active Low ST mode is the
following:

= Write: OXFAOAO0O 0040 (clear the DP pin receiver)
= Write: OXFAOA25 78B3 (switch function from DP to ST)

Write

order Register address Data value
1 0xFAOAO00 0x0040
2 OxFAOA25 0x78B3

The procedure to change to active High ST mode is the
following:

= Write: OXFAOAO0O 0040 (clear the DP pin receiver)
= Write: OXFAOA25 7833 (switch function from DP to ST)

Write

order Register address PEIERVEI]
1 0xFAOAO0 0x0040
2 O0xFAO0A25 0x7833

Stand-by mode

Once the device’s operation mode has been changed to the
stand-by mode, a high level on the DP/ST pin will enable
the clock output for the active Low ST mode and vice versa
for active High ST mode. A low level on the DP/ST pin will
disable the output for active Low ST mode and high level
will disable it for active high ST as per Table 7.

Table 7. Operating Modes and Output States

DP/OE
pin Mode Output IDD Example
Active Low
LOW Output Disabled Weak pull-down 1.5 pA
Specified 120 pA @ 2.6 MHz
HIGH Output Enabled frequency 270 UA @ 6.78 MHz
Active High
HIGH Output Disabled Weak pull-up 1.5 pA
Specified 120 pA @ 2.6 MHz
LOW E |
o Output Enabled frequency 270 HA @ 6.78 MHz
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Test Circuit and Waveform

HiTime

tr —»| |-— —» e {f
Test
‘ Point
80% Vdd
VDD 5] our 50%
(]
Power - - 20% Vvdd
Supply 15pF i
0.01pF (including probe ngf]rﬁulse Low Pulse
GND © | DP/OE and fixture (TH) ‘ (TL)
capacitance)
«——— Period ——»

Figure 10. Test Circuit Figure 11. Waveforml®

Note:
6. Duty Cycle is computed as Duty Cycle =TH/Period.
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Timing Diagram

Min. Operatingloltage Vdd VDD - Pin 4 Voltage

I T start
: CLK Output
|
|

)
¢

T_start: Time to valid clock output from power on

Figure 12. Startup Timing!”

Vdd

OE Voltage -
| 50% Vdd
|
| T _oe
|
CLK Output |

BN

T_oe: Time to put the output in High Z mode

Figure 14. OE Disable Timing (OE Mode Only)

Vdd

ST - Pin 1 Voltage

50% Vdd

CLK Output

Z( " Hiz
T_Stdby: Time for output to go high-Z from the time
ST pin crosses 50% threshold

Figure 16. Standby Timing[™

Notes:

| NO Glitch first cycle

Vdd

50% Vad
]
T
OE Voltage Ediﬂ
]
CLK Output

T_oe: Time to re-enable the clock output

Figure 13. OE Enable Timing (OE Mode Only)

vad ST — Pin 1 Voltage

50% Vdd

<4—————»

|
|
CLK Output |
| T_Stdby
[
[
|

2)

( Hiz

T_Stdby: Time for output to go high-Z from the time
ST pin crosses 50% threshold

Figure 15. Resume Timing!”

7. SiT3901 supports “no runt” pulses and “no glitch” output during startup or resume.

Rev 1.2

www.sitime.com


http://www.sitime.com/

SiT3901 uitra-Small nPower Digitally Controlled Oscillator mTlme

Performance Plots!8l

e DUT1 e DUT2 e DUT3 DUT4 e DUTS
e DUT6 DUT? DUT8 DUTY DUT10
1000 55
75.0
53
£ 500
g e
g =0 & / s st e |t
I i~ — g — |
> >
E -25.0 § 49
g a
L 500
47
-75.0
-100.0 45
-40 -20 0 20 40 60 80 Y 5 10 15 20 25
Temperature (°C) Frequency (MHz)
Figure 17. Frequency vs Temperature Figure 18. Duty Cycle vs Frequency

Notes:
8. All data is measured at room temperature, unless otherwise stated.
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Dimensions and Patterns
1.5x 0.8 x 0.54 mm

Package Size — Dimensions (Unit: mm)

SYMBOL | MIN | NOM | MAX

TOTAL THICKNESS A 0.481 | 0.540 | 0.599
@ D1 STAND OFF A1 0.220 | 0.250 | 0.280
b A2 0.225 | 0.250 | 0.275
PIN1 % WAFER THICKNESS

e ) <>( A3 0.101 | 0.114 | 0.127
‘ FILM THICKNESS A4 0.036 | 0.040 | 0.044

o : X D 0.845

+ E E1 + .e1 BODY SIZE
§ | Y E 1.545
f X D1 0.460
(] CHILD DIE SIZE
Y E1 0.460

e 0.410 BSC
~[aaalc| [e]

el 1.000 BSC
BALL SIZE 0.300
(TOP VIEW) (BOTTOM VIEW) BALL WIDTH b 0.285 | 0.315 | 0.345
PACKAGE TOLERNCE aaa 0.030
Ad WAFER FLATNESS bbb 0.100
M A2 COPLANARITY ccc 0.030
//|boblec] —
NOTE
| A @ 1. ALL DIMENSION IN MM
(= SEATING
A1 A3 PLANE
e Time
(SIDE VIEW) PKG INFO DRAWING NO.
AL NCSP POD-031-NCSP-004-C01508
0.845x1.545x0.540 mm REV SHEET
DATE | 2020/9/23 C00 01
Recommended Land Pattern (Unit: mm)
?0.25 (4x)
NSMD pads
#
0.41 \@O.35 (4x)
Soldermask
openings

(soldermask openings shown with
dashed line around NSMD pad)

Recommended 4-mil (0.1mm) stencil thickness
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Ordering Information 6.78 MHz
SiT3901AC-J4-18EB6.780000D

;

Part Family
“SiT3901”

Revision Letter
“A” is the revision

Packaging

“D”: 8 mm Tape & Reel, 3ku reel
“E”: 8 mm Tape & Reel, 1ku reel
“S”: 8 mm Tape & Reel, 10ku reel

Temperature Range
“C”: Commercial, -20 to 70°C
“I”: Industrial, -40 to 85°C

Frequency
6.780000 MHz

Pull Range
“B”: £50,000 ppm

Output Drive Strength!®

“~": Default drive strength and
existing material or PFAS-free
material at SiTime discretion
“G”: 12x drive strength and
existing material or PFAS-free
material at SiTime discretion
“P”: Default drive strength and
PFAS-free material

Feature Pin

“E”: for Digital Programming/
Output Enable

Supply Voltage

“18” for 1.8 V £10%
“XX" for 2.25 V to 3.63 V

Package Size

“J”: 1.5 x 0.8 mm x mm

Frequency Stability

“4” for £100 ppm
“3” for £50 ppm (-20 to 70°C only)

9. Contact SiTime for other drive strength options that result in different rise/fall time for any given output load.
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SiT3901 uitra-Small nPower Digitally Controlled Oscillator mTlme

Ordering Information 2.6 MHz
SiT3901AC-J4-XXE C2.600000D

|

Packaging

Part Famil
Y “D”: 8 mm Tape & Reel, 3ku reel

“SiT3901” “E”: 8 mm Tape & Reel, 1ku reel
“S”: 8 mm Tape & Reel, 10ku reel

Revision Letter
“A” is the revision Frequency

2.600000 MHz

Temperature Range
“C”: Commercial, -20 to 70°C
“I”: Industrial, -40 to 85°C

Pull Range
“C”: £150,000 ppm

Output Drive Strength!®
Feature Pin

“~": Default drive strength and
existing material or PFAS-free
material at SiTime discretion

“P”: Default drive strength and
PFAS-free material Supply Voltage

“XX” for2.25V to 3.63 V

“E”: for Digital Programming/
Output Enable

Package Size

“J” 1.5 mm x 0.8 mm CSP Frequency Stability
“4” for +100 ppm
“3” for £50 ppm (-20 to 70°C only)
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SIT3901 Ultra-Small pPower Digitally Controlled Oscillator mTlme

Table 8. Revision History

Version Release Date Change Summary

0.15 20-May-2020 Preliminary release

0.16 20-May-2020 Title updated
Features section updated
Table 2 updated

0.18 10-Jun-2020 Updated with programming information
Fixed formatting

0.21 10-Sep-2020 Added pull range to ordering information
Revised pull frequency equation and examples

0.23 22-Sep-2020 Removed IDD for unrelated output frequencies

0.25 8-Dec-2020 Updated output voltage high

0.27 8-Jul-2021 Added pull range to electrical specifications table, various updates to frequency control registers, and updated frequency
stability condition, updated initial tolerance specification

0.29 29-Nov-2021 Added “G” ordering code option for 12x drive strength
Resolved formatting errors in the input characteristics section of electrical specifications table

1.01 20-May-2022 Updated current consumption, phase jitter, and period jitter based on characterization data at 6.78 MHz
Removed performance plots corresponding to current consumption, phase jitter, and period jitter
Updated product description and features section

1.2 8-Nov-2024 Added option for 2.6 MHz. Updated with OE and ST mode. PFAS free ordering code update.
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Disclaimer: SiTime makes no warranty of any kind, express or implied, with regard to this material, and specifically disclaims any and all express or implied warranties, either in fact or by
operation of law, statutory or otherwise, including the implied warranties of merchantability and fitness for use or a particular purpose, and any implied warranty arising from course of dealing or
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SiTime are not suitable or intended to be used in a life support application or component, to operate nuclear facilities, or in other mission critical applications where human life may be involved
or at stake. All sales are made conditioned upon compliance with the critical uses policy set forth below.

CRITICAL USE EXCLUSION POLICY
BUYER AGREES NOT TO USE SITIME'S PRODUCTS FOR ANY APPLICATION OR IN ANY COMPONENTS USED IN LIFE SUPPORT DEVICES OR TO OPERATE NUCLEAR
FACILITIES OR FOR USE IN OTHER MISSION-CRITICAL APPLICATIONS OR COMPONENTS WHERE HUMAN LIFE OR PROPERTY MAY BE AT STAKE.

SiTime owns all rights, title and interest to the intellectual property related to SiTime's products, including any software, frmware, copyright, patent, or trademark. The sale of SiTime products
does not convey or imply any license under patent or other rights. SiTime retains the copyright and trademark rights in all documents, catalogs and plans supplied pursuant to or ancillary to
the sale of products or services by SiTime. Unless otherwise agreed to in writing by SiTime, any reproduction, modification, translation, compilation, or representation of this material shall be
strictly prohibited.

SiTime®, DualMEMS®, TurboCompensation® and The Heartbeat of 5G™ are either trademarks or registered trademarks of SiTime Corporation.
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