SIT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm,

Elite RF™ Precision Super-TCXO

NiTime

M

Description

The SiT5376 is a £100 ppb precision MEMS Super-TCXO
designed for the RF market, ideally suited for high-reliability
wireless, telecom, microwave, satellite, radar, and GNSS
applications.

The SiT5376 combines SiTime’s MEMS technology with a
low-noise digital PLL to deliver:

= RF-quality phase noise,
s Excellent dynamic stability in the presence of

airflow and thermal excursions,
= Extreme resistance to shock and vibration.

Multiple on-chip regulators are included to filter power
supply noise, eliminating the need for an external dedicated
LDO.

The SiT5376 offers two device configurations for:

1) TCXO with non-pullable output frequency,

2) DCTCXO enabling digital pulling of output frequency via
an 12C/SPI interface with a resolution of 0.05 ppt (parts
per trillion).

The SiT5376 can be factory programmed for frequency,

stability, voltage, and pull range, eliminating long lead times <

and customization costs associated with quartz devices.

and PCB cleaning recommendations.
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Figure 1. SiT5376 Block Diagram
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Features

= Any frequency from 10 MHz to 60 MHz
(refer to SiT5377 for 60 MHz to 220 M

m Factory programmable options for s

= Best dynamic stability under airflow,

= +100 ppb stability across tem%
= +1 ppb/°C typical frequency% (dF/dT)

= le-11 ADEV at 10 secon aging time

-40°C to +105°C operatinghtemperature

No activity dips or micr@s

Resistant to shock, vi% nyand board bending
On-chip regulators e te the need for external LDOs
Digital frequency, pulling (DCTCXO) via I2C/SPI

= Digital contrel{lofputput frequency and pull range

= Up to +40 pull range

= Frequen resolution down to 0.05 ppt (5e-14)

= 18Vt % supply voltage

" Regx@g VCMOS or clipped sinewave output
L] Sa

| |

| |

RoH REACH compliant
Pb, Halogen-free, Antimony-free

ontact SiTime for voltage control option

\A@iicaﬂons

@C‘@?

Refer to Manufacturing Guideline for proper reflow profile@

4G and 5G radios

Macro and small cell base stations

IEEE 1588 (PTP) boundary and grandmaster clocks
RF upconverters and downconverters

Reference for jitter cleaners driving RF signal chains
Radar, satellite, microwave equipment

WiFi equipment

Cable infrastructure

GPS, GNSS systems

Instrumentation, test, and measurement equipment

5.0 mm x 3.5 mm Package Pinout

MISO/SDA/NF
T[] 1@

SCLK/NF[2 | [ s

OE/NF VDD

NF

MOSI/AL/NF|{3 | [ 7

oilin

CSIAOINF
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GND CLK

Figure 2. Pin Assignments (Top view)
(Refer to Table 11 for Pin Descriptions)
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SiT5376 10 MHz — 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme'

Ordering Information %
The part number guide illustrated below is for reference only, in which boxes identify order codes having more than oge@ .

RS

. ) O
Part Silicon Package Size Pin 1 Function — TCXO mode@n o
Family Revision g 5.0 mm x 3.5 mm “E": Output Enable &
Letter NS
N": No Connect

Tcxo  SiT5376AC-FQ-33E00 -19.123456 T
bcTexo  SiT5376AC-FOG33J RO -19.12345
O

Pa
Temperature Range " mm Tape & Reel, 3 ku reel
"I": Industrial, -40 to 85°C 2 mm Tape & Reel, 1 ku reel
"C": Extended Commercial, -20 to 70°C - e mm Tape & Reel, 250 u reel
"E": Extended Industrial, -40 to 105°C @ F": 12 mm Tape & Reel, <250u reel

(blank): bulk®

Frequency
10.000000 MHz to 60.000000 MHz

Output Waveform @

" Regulated LVCMOS!Y Q
"C": Clipped Sinewave

Frequency Stability Pull Clamp Limit - DCTCXO mode
"Q": for 0.1 ppm “V”: £3.125 ppm “B”: £50 ppm

"P": for £0.2 ppm “T”: £6.25 ppm  “E”: £100 ppm
"N": for £0.25 ppm < “R”: £10 ppm “H”: £200 ppm
“Q”: £12.5 ppm  “X”: £400 ppm

4t

“M”: £25 ppm
Serial Interface — DCTCXO mode only 2& PP
I°C Mode
“r wq wpm wgn wgn upn g wpn g ugn WpT upge Pin 1 Function — DCTCXO mode only
“C”, “D”, “E”, “F”: Order code rep ting hex "I": Output Enable
dress is "J": No Connect, software OE control

value of I°C address. When thk%e
factory programmed using th&ﬁ , pins A0 and
Al have no function (NF)% Supply Voltage
“G”: I°C pin addressab@) e. Address is set by “18”: 1.8V 5%
the logic on A0, Al "25": 2.5V £10%
"28": 2.8 V £10%
"30": 3.0 V £10%
“H”: SPI int@cg "33" 3.3V +10%

SPI Mode
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SiT5376 10 MHz — 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme'
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SiT5376 10 MHz — 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme'

All Min and Max limits are specified over temperature and rated operating voltage with 8 pF output load unless othoer
stated. Typical values are at 25°C and 3.3 V Vvdd. %

Table 1. Output Characteristics

Electrical Characteristics Q

7

Parameters Symbol ‘ in. o 0 i Condition

Frequency Coverage

Nominal Output Frequency Range F_nom I 10 I - I 60 I MHz I
Temperature Range (Z/)Q\)
Operating Temperature Range T_use -20 - +70 °C Extended Commercial, ambienﬂ%\\%rature
-40 - +85 °C Industrial, ambient tempera;&@\
-40 - +105 °C Extended Industrial, ambj\ent\l&nperature
Frequency Stability — Stratum 3+ Grade
Frequency Stability over F_stab - - +0.1 ppm Referenced to (max @H min frequency)/2 over the
Temperature rated temperatur , iN TCXO or DCTCXO
Contact SiTime%or 50 ppb frequency stability over
temperature ()
Initial Tolerance F_init - - +0.3 ppm Initial freq\aén\giai/%% at 48 hours after 2 reflows
Supply Voltage Sensitivity F_Vvdd - +2.5 - ppb Vdd 500
Output Load Sensitivity F_load - +0.4 - ppb Re%ﬁ%CMOS output, 8 pF +10%. Clipped sinewave
oyt || 10 pF +10%
Frequency vs. Temperature Slope dF/dT - +0.9 - ppb/°C \]\QQQ]IH temperature ramp rate
Dynamic Frequency Change during | F_dynamic - +0.015 - ppb/s £C/min temperature ramp rate
Temperature Ramp
24-hour holdover stability F_24 Hold - - +0.15 Inclusive of frequency variation due to temperature, +10%
Q(& supply variation, +0.8 pF load variation and 24-hour aging
Hysteresis Over Temperature F_hys - +10 - b 1°C/min ramp rate, defined as +dF/2 as shown in Figure 16
One-Day Aging F_1d - +0.25 Mppb At 50°C, after 30-days of continued operation. Aging is
measured with respect to day 31
One-Year Aging F_ly - +40 0@ ppb At 50°C, after 2-days of continued operation. Aging is
10-Year Aging F 10y _ +50 \/}%0 ppb measured with respect to day 3
20-Year Aging F 20y - 70N ppb
Allan deviation ADEV - Q@-@j) - - 10 second averaging timel®
Freq@en@\@bility - Stratum 3 Grade
Frequency Stability over F_stab - @ s $0.2 ppm Referenced to (max frequency + min frequency)/2 over the
Temperature - A _ +0.25 ppm rated temperature range.
Initial Tolerance F_init /AN - +1 ppm Initial frequency at 25°C at 48 hours after 2 reflows
Supply Voltage Sensitivity F_Vvdd M +2.5 - ppb Vdd +5%
Output Load Sensitivity F_load @ +0.4 - ppb Regulated LVCMOS output, 8 pF +10%. Clipped sinewave
output, 10 kQ || 10 pF +10%
Frequency vs. Temperature Slope dF/dﬁ\K - +6.4 +10 ppb/°C | 1°C/min temperature ramp rate
Dynamic Frequency Change during Fady@ - +0.11 - ppb/s | 1°C/min temperature ramp rate
Temperature Ramp
24-hour holdover stability Hold - - +0.28 ppm | Inclusive of frequency variation due to temperature, +10%
@%? supply variation, +0.8 pF load variation and 24-hour aging
One-Day Aging F_1d - +3 - ppb At 50°C, after 30-days of continued operation. Aging is
measured with respect to day 31
One-Year Aging (><® F_ly - +1 - ppm | At 50°C, after 2-days of continued operation. Aging is
10-Year Aging \ F 10y _ +15 _ ppm measured with respect to day 3
20-Year Aging @) F_20y - +2 - ppm
20-Year Total Stabilw F_tot_20y - - +4.6 ppm Complies with Stratum 3 per GR-1244-CORE. Actual
performance is better

&
C%@%
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ADVANCED

SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO

Table 1. Output Characteristics (continued)

Parameters

Condition

Symbol ‘

Min. ‘

Typ. |

Regulated LVCMOS Output Characteristics < \‘)
Duty Cycle DC 45 - 55 %
Rise/Fall Time Tr, Tf 05 12 2 ns | 20% to 80% vdd e
Output Voltage High VOH 90% - - vdd IOH = +3 mA
Output Voltage Low VOL - - 4% vVdd |IOL=-3mA AZ
Output Impedance Z_out_c - 20 - Ohms | Impedance looking into output b;{ﬁqﬁ@ﬁk 3.3V
- 20 - Ohms | Impedance looking into output bﬁ@e\Md =25V
- 20 - Ohms | Impedance looking into outpug@ﬁlgr, Vdd=18V
Clipped Sinewave Output Characteristics
Output Voltage Swing V_out 0.8 - 1.2 \Y Clipped sinewave outpthLO kQ || 10 pF £10%
Rise/Fall Time Tr, Tf 15% - 25% 1/F_nom | 20% to 80% Vdd ((N
Start-up Characteristics (XN J
Start-up Time T_start - 5 - ms Time to first pu M;sured from the time Vdd reaches
90% of its fin . Vdd ramp time = 100 ps from 0 V
tovdd < @
Output Enable Time T_oe — 600 — ns F_nom =<§\(Q\mz
Time to Rated Frequency Stability T_stability - 10 - ms Time té\‘%accurate pulse within rated stability, measured
f}@p e Vdd reaches 90% of its final value.
\ time = 100 ps
OE Disable Characteristics ﬁ
Time to Disable from OE Pin T_od - o0 | - | s K

Note:

3. Measured 2 hours after startup in a temperature chamber with a constant temperat

Table 2. DC Characteristics

air.

Parameters Condition
(o
Supply Voltage vdd 1.71 1.8 @9 \% Contact SiTime for 2.25 V to 3.63 V continuous range
2.25 250 2.75 \Y
252 &&w 3.08 v
2.70 , @5 3.30 \Y
2.97 \3.3 3.63 Y,
@Currem Consumption
Current Consumption Idd @ 80 - mA F_nom =19.2 MHz, No Load, TCXO and DCTCXO modes
OE Disable Current I_od /9 78 - mA OE = GND, output weakly pulled down. TCXO, DCTCXO
O§
oé
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO

Table 3. Input and Interface Characteristics

Parameters Symbol ‘

Min. ‘

Typ.

Condition

Input Characteristics — OE Pin o
Input Impedance Z_in 75 - - kQ Internal pull up to Vdd
Input High Voltage VIH 70% - - vdd O
Input Low Voltage VIL - - 30% vdd /((\\\JJ
Frequency Tuning Range — I12C (DCTCXO) modes 0{\
Pull Range PR +400 - - ppm | DCTCXO mode
Absolute Pull Rangel APR +399.53 - - ppm | 0.1 ppm F_stab, DCTCXO for £iR '=+400 ppm
+399.43 - - ppm | 0.2 ppm F_stab, DCTCXO foy PR =400 ppm
+399.38 - - ppm | 0.25 ppm F_stab, DCTCXOfor:PR = +400 ppm
Frequency Pull Clamp Limit(®! PC_L t3.13§,0i$.12050, i+12060i2l;24.g|0125, ppm DCTCXO mode
12C Interface Characteristics, DCTCXO mode &\\
Bus Speed F_12C <1000 kHz SDA capacitance
<400 SDA capacitapr}@pﬁF
<100 SDA capafitange 2165 pF
Input Voltage Low VIL_I2C - - 30% vdd
Input Voltage High VIH_I2C 70% - - vdd {(\
Output Voltage Low VOL_I2C - - 10% Vvdd ((\
Output Voltage High VOH_12C | 90% - - vad | <C
Input Leakage current I_12CL 0.5 - 24 UA %%D< VOUT < 0.9 Vop. Includes typical leakage current
m 200 kQ pull resister to VDD.
Input Capacitance C_l2Cin - 5 - @\
Aggregate Pull-Up Impedance Zpy 5 - -
SPI Interface Characteristics,mxo mode
Bus Speed F_SPI <5000 \\kaz MISO capacitance < 15 pF
<1000 (O kHz MISO capacitance < 50 pF
Input Voltage Low VIL_SPI - - vdd
Input Voltage High VIH_SPI 90% - /*NQ— Vdd
Output Voltage Low VOL_SPI - - 10% vdd | 10L =2.7 mA (Vdd = 2.5V)
Output Voltage High VOH_SPI | 90% O - vdd | IOH = 2.2 mA (vdd = 2.5V)
Input Capacitance C_SPIn @} pF
Leakage in High Impedance Mode I_SPIL 0.5 24 UA 0.1 Vpp< VOUT < 0.9 Vop.

Notes:
4. APR = PR —initial tolerance — 20-year aging — frequ
5. Clamp limit is specified at time of order, which pfeven

S
i
G

%ﬂity over temperature.

lling the frequency beyond the specified value.

Rev 0.23

Page 6 of 15

Proprietary & Confidential of SiTime
http://www.sitime.com/


http://www.sitime.com/
https://www.sitime.com/
http://www.sitime.com/

(]
SiIT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RE™ Precision Super-TCXO mTlme

Table 4. Jitter & Phase Noise — Regulated LVCMOS

Parameters Symbol ‘ . . Condition
Jitter o
RMS Phase Jitter (random) T_phj - 100 - fs F_nom = 19.2 MHz, Integration bandwidth = 1. \gg
5 MHz
RMS Period Jitter T_jitt_per - 1 - ps F_nom = 19.2 MHz, measured per JESD65($\©J
Peak Cycle-to-Cycle Jitter T_jitt_cc - 6 - ps F_nom = 19.2 MHz, measured per JESD@%
Phase Noise i&

1 Hz offset - -84 - dBc/Hz @
10 Hz offset - -113 - dBc/Hz
100 Hz offset - -135 - dBc/Hz @
1 kHz offset - -145 - dBc/Hz | F_nom =19.2 MHz \
10 kHz offset - -159 - dBc/Hz | Tcx0 and DCTCXO
100 kHz offset - -170 - dBc/Hz
1 MHz offset - 71 - dBc/Hz %
5 MHz offset - -172 - dBc/Hz
Spurious T spur - 105 - dBc | F_nom = 192 W13, 1 kHz to 5 MHz offsets, 8 pF +10%

Power Supply Noise Immunity
Power Supply-Induced Jitter PSJS - 0.2 - ps/mV | Power, ripple from 1 kHz to 20 MHz
Sensitivityl®
Power Supply-Induced Phase Noise PSPN - -70 - dBc 1&%}\% mV peak-peak ripple on VDD

Note:
6. Terminology chosen for clarity; referred to historically as power-supply noise rejection (PSI@

Table 5. Jitter & Phase Noise — Clipped Sinewave

Parameters . . Ini Condition
RMS Phase Jitter (random) | T_phj I - I 100 I = I fs I F_nom = 19.2 MHz, Integration bandwidth = 12 kHz to 5 MHz
Phase Ngiye

1 Hz offset - -84 dBc/Hz

10 Hz offset - 113, (R dBc/Hz

100 Hz offset - 135 - dBc/Hz

1 kHz offset - o5~ - [ dBcHz | Fnom=19.2 MHz

10 kHz offset - M - dBc/Hz TCXO and DCTCXO modes

100 kHz offset - 167 - dBc/Hz

1 MHz offset —i\ -168 - dBc/Hz

5 MHz offset (@ -169 - dBc/Hz

Spurious T_spur b -105 - dBc F_nom =19.2 MHz, 1 kHz to 5 MHz offsets, 10 pF +10%
Power Supply Noise Immunity

Power Supply-Induced Jitter PSJ&Q - 0.1 - ps/mV | Power supply ripple from 1 kHz to 20 MHz

Sensitivity!®

Power Supply-Induced Phase Noise OP%)) - -80 - dBc 19.2 MHz, 50 mV peak-peak ripple on VDD

S
O
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SiIT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RE™ Precision Super-TCXO mTlme

Table 6. 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 ratin .,

Parameter Test Conditions

Storage Temperature -65 to 150 oSl
Continuous Power Supply Voltage Range (Vdd) -0.5t04 A@
Human Body Model (HBM) ESD Protection JESD22-Al114 2000 & \Y
Soldering Temperature (follow standard Pb-free soldering guidelines) 260 Jd @ °C
Junction Temperaturel? 130 °C
Input Voltage, Maximum Any input pin Vdd + 0.3 * \%
Input Voltage, Minimum Any input pin -0.3 \%

Note:
7. Exceeding this temperature for an extended period of time may damage the device. ?®

Table 7. Thermal Considerations!®

Package 0519 (°C/W)
Ceramic 5.0 mm x 3.5 mm TBD TBD

Notes: @Q

8. Measured in still air. Refer to JESD51 for 8,4 and 0;c definitions.
9. Devices soldered on a JESD51 2s2p compliant board. Q&
DN

Table 8. Maximum Operating Junction Temperaturel*”!

Max Operating Temperature (ambient)

70°C N 85°C
85°C Cop 100°C
105°C 120°C

Note: M «@

Table 9. Environmental Compliance @
(>
Parameter
Mechanical Shock Resistance MIL-STD thod 2002 10000 g
Mechanical Vibration Resistance MIL—ST/D&@, Method 2007 70 g
Temperature Cycle JESP&\\M thod A104 - -
Solderability L\STP-883F, Method 2003 - -
Moisture Sensitivity Level \@;ﬁ @260°C - -
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO

Device Configurations and Pin-outs
Table 10. Device Configu

rations

Configuration Pin 1 Pin 10 I2C and SPI Programmable Parameters
TCXO OE /NF NF NF NF NF -
OE / NF SCLK Al A0 SDA 12C: Frequency Pull Range, Frequency Pull Value, Ou@@ble control
DCTCXO
OE / NF SCLK MOSI CS/NF MISO SPI: Frequency Pull Range, Frequency Pull Value, @@@%Enable control
Pin-outs (Top View) &
MISO / SDA / NF @
NF
OE/NF| 1| Iil [¢]voD OE/NF| 1 | Iil [ |voD %
NF| 2 8 |NF SCLK/NF| 2 8 |NF %
NF| 3 7 |NF MOSI/A1/NF| 3 7 |NF %
&
GND [ ] ITI [+ ]cLk GND| 4 | m [¢]|cLk %
NF

Figure 3. TCXO

Table 11. Pin Description

Internal Pull-up/Pull

Down Resistor

Function

NS/
[11]
OE — Input 100 kQ Pull-Up QH& specified frequency output o
1 OE / NFl13l (hrEsoutputis high impedance. Only output driver is disabled
NFI3 — No Function - &:pror L or Open: No effect on output frequency or other device functions
SCLK — Input 200 kQ PuII—@ 12C/SPI serial clock input
2 SCLK / NF3
NF — No Function < Q)’) H or L or Open: No effect on output frequency or other device functions
MOSI — Input 100 k@Up SPI serial data input
3 MOSI / A1 / NF3 Al —Input 183\®§ull—Up 12C address, most significant bit (MSB), when address is selected via pins.
NF — No Function Q - H or L or Open: No effect on output frequency or other device functions
4 GND Power @ - Connect to ground®*4
CS - SPI Chip Selec\J 100 kQ Pull-Up SPI Chip select, active low
12C address, least significant bit (LSB), when address is selected via pins.
5 CS/ A0 / NF A0 —In 100 kQ Pull-Up This pin is NF when I12C device address is specified in the ordering code.
1% @ CSis SPI chip select, active low
NF — tion - H or L or Open: No effect on output frequency or other device functions.
)
6 CLK &d@ﬁlt - Regulated LVCMOS, or clipped sinewave oscillator output
7 NFE3I No Function - H or L or Open: No effect on output frequency or other device functions.
8 NFE3I g @ — No Function - H or L or Open: No effect on output frequency or other device functions.
9 VDD & Power - Connect to power supply?
<§ Z MISO — Output - SPI serial data output
10 | MISO / SDA 3l | SDA - Input/Output 200 kQ Pull Up 12C Serial Data
@ NF — No Function - H or L or Open: No effect on output frequency or other device functions
Notes: ¢ Q
11. 1 % for noisy environments, a pull-up resistor of 10 kQ or less is recommended if pin 1 is not externally driven. If pin 1 needs to be left floating, use
F option.
1é.> 0.1°0F capacitor in parallel with a 10 uF capacitor are required between VDD and GND. The 0.1 pF capacitor is recommended to place close to the device,

place the 10 pF capacitor less than 2 inches away.
I NF pins can be left floating and do not need to be soldered down.
14. Vias from the GND pins to the GND plane should be maximized.
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme

Test Circuit Diagrams for Regulated LVCMOS and Clipped Sinewave Outputs Q
Ox<: :)
VDD CLK Tesg"im VDD LK % Test Point
+ @ © ® . ® © ® @
ower 0.1uF y— 0.1uF
E‘“’E - = @ ® —= 8ok IE“"E — — | © ® @?W % iOkIQd' )
10uF (including probe - 10pF including probe
- @ @ @ @ and fixture @ @ @ @K ?:sdisftlg::"cr:and
capacitance) capacitance)
vdd vdd
OE Function - ©OF Funtion @
| . | | . @) - |
Figure 5. LVCMOS Test Circuit (OE Function) Figure 6. Clipped ;*l* ewave Test Circuit (OE Function)
for AC:and DC Measurements

VDD CLK TesSoint :; VDD CLK TesSoint

) ©® ® @ © . Q [eeooe
0.1uF s -1 10pF
@;@ —= —| © ® == & Pﬁ;:: — | © ® 4= ; 10k
10uF (including probe 10pF (including probe
| Poeo@ LN o000 .
capacitance) Q

x{? capacitance)
Any state % Any state
or floating _ or floating 1
NC Function @
< %

Figure 7. LVCMOS Test Circuit (NF Functi

NC Function

Figure 8. Clipped Sinewave Test Circuit (NF Function)
for AC and DC Measurements
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme

Test Circuit Diagrams for Regulated LVCMOS and Clipped Sinewave Outputs (continu@%
QO
VDD CLK Test Point @

@ AOINC §

®
®1—
O (including probe
4 and fixture
capacitance) Q
Any state

or floating e
(o SCLK @
Measurements

Function %
Figure 9. LVCMOS Test Circuit (12C Control), DCTCXO mode for Acoa@

VDD CLK O Point

®

©®
@
®

w o
g3
23
-
s
il |
1S
E
L5
I

®

@

SDA!

, ©® ©®© ® | i
0.1pF 10pF ;

Power 1 @ @ S 10kQ
EUPE 10;_ %__ (including probe
) 15] (:P (2? @ @ and fixture

SDA resistance and

f@ capacitance)
Any state " L
or floating —
L
NG SC N?S
Function

Figure 10. Clipped Sinewave Test Circuit %2(@00, DCTCXO mode for AC and DC Measurements

Test Point
LS
. ® ® | nonc
—— 0.L4F D@ (5}4T 10pF
S L 10kQ
Supply 10;— 1 T (including probe
- N @ @ @ @ and fixture
resistance and
capacitance)
AN
Any state
? or floating JR
& NC Function

>

Figure 11. Clip newave Test Circuit for Phase Noise Measurements, Applies to All Configurations
& (NF Function shown for example only)

Note:
15. SDAs ope@n and may require pull-up resistor if not present in 1°C test setup.

&
g@%&%
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme

Waveforms

tr —»| [ tf —»| <«

" @:@
O

50 % Vdd

10 % Vdd
P High Pulse Sl Low Pulse N %
(TH) (TL)
«——— Period 40@

Figure 12. LVCMOS Waveform Dlagram[Q

tr —>f [ tf —» l— Q

A
80 % Vout
“@
50 % Vout Vout
20 % Vout /
High Puls \« Low Pulse N
(TH e@ (TL)

4%% Period ———————————»|
Figured Sinewave Waveform Diagram[*€l

Note: ‘ d
= Reriod.

16. Duty Cycle is computed as Duty Cycle = TH] Reri
2O

D
&
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SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO mTlme

Timing Diagrams Q
Q

Vdd vdd

o
90% Vdd
_j/ @
|
vdd Pin T start OE Voltage :&, @

Voltage

CLK Output m‘m M CLK Output w

T_start: Time to start from power-off T_oe: Time to re-enable the clock output
Figure 14. Startup Timing Figure 15. OE Enamiblg (OE Mode Only)
&

Stability Diagrams @

Over temperature range specified for hysteresis Q&
A
f A\ é
'y
Frequency dr Up Cycle Q
Stability 7 %
_ Down Cycle \

‘4 T & 0.6 Z }9

Ambient Temperature

Figure 16. lllustration of hysteresis, where dF@x
frequency difference between up and dowr@g> S
across temperature
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ADVANCED

SiT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RF™ Precision Super-TCXO

Dimensions and Patterns

Package Size — Dimensions (Unit: mm)

[ ]ece]e]

(BOTTOM VIEW)

@ o .
9 / l
+ (€]
:\‘(!V\gﬁtor\
= |
(TOP VIEW)
2 3 *
1 f
el o + 5
1]

(SIDE VIEW)

SYMBOL | MIN N%KQ@AX
A TOTAL THICKNESS A | 1.005 [3:235) 1.375
"2 CERAMIC THICKNESS | AT 135 et
&) LID THICKNESS A2 20100 ref
X D 000 BSC
BODY SIZE S
Y E A 3.500 BSC
b\ 0.550 | 0.600 | 0.650
LEAD WIDTH
b1 0.825 | 0.875 | 0.925
W 1.150 | 1.200 | 1.250
LEAD LENGTH
) 0.850 | 0.900 | 0.950
O 1200 BSC
SEATING |LEAD PITCH
Da e 2425 BSC
PLANE PACKAGE
TOLERAN(@ aaa 0.150
COPLANARR)Y ccc 0.080
o)
R@QNENSDN IN MM
Time
PKG INFO DRAWING NO.
10L CQFN POD-087-CQFN-010-X05035
5.000x3.500%1.235 mm REV SHEET
DATE 9/8/2021 AO1 01

Note : All units in mm.

Time

DATE

2023/04/06

PKG INFO

10L CQFN
5.000x3.500 mm

SPL DRAWING NO.
SPL-087-CQFN-010-C05035
REV SHEET

AO4 \ 01

Rev 0.23

Page 14 of 15

Proprietary & Confidential of SiTime
http://www.sitime.com/


http://www.sitime.com/
https://www.sitime.com/
http://www.sitime.com/

(]
SiIT5376 10 MHz - 60 MHz, +0.1 to +0.25 ppm, Elite RE™ Precision Super-TCXO mTlme

Additional Information @
Q)

Table 12. Additional Information o ‘

Document Description Download Link
%
ECCN #: EAR99 Five character designation used on the commerce — N
Control List (CCL) to identify dual use items for
export control purposes. A
HTS Classification Code: A Harmonized Tariff Schedule (HTS) code developed —
8542.39.0000 by the World Customs Organization to classify/define
internationally traded goods. @@
Manufacturing Notes Tape & Reel dimension, reflow profile and other https://www.sitime.com/support/resource-} anufacturlng notes-
manufacturing related info sitime-products
Qualification Reports RoHS report, reliability reports, composition reports http://vvvvvv.sitime.com/support/quality—é%eliability
Termination Techniques Termination design recommendations http://vvvvvv.sitime.com/support/eif%@‘i\on—notes
Layout Techniques Layout recommendations http://vvvvvv.sitime.com/suppo@\@&;a&én—notes

Revision History o
N

Table 13. Revision History

AN
Version Release Date ‘ Change Summary
0.1 17-Jun-2020 First release, advanced information o N
0.11 12-Jul-2020 Revised phase noise \
0.12 16-Sep-2020 Revised phase noise w
0.13 12-Dec-2020 Revised phase noise
0.14 24-Jun-2021 Updated images in dimensions and patterns <<\$
0.15 8-Sep-2021 Updated package image in dimensions and pattegﬁ’\
0.16 29-Dec-2021 Updated jitter for both LVCMOS and Clipped (’- vaveforms
Updated current consumption @'

Updated block diagram

0.20 16-Nov-2022 Added "F" packaging option o %
Revised default output load to 8 pF fg S output

Revised F_Vdd and F_load specifi
Revised condition for Tr,Tf specifigati

Revised VOL specification @
Added Note 14

0.21 6-Dec-2022 Revised Sapphire prodyétname)o Elite RE™
0.22 20-Apr-2023 Revised LVCMOS out \;ﬁto “Regulated LVCMOS” from “LVCMOS”

Revised VOL spec t fmum of 4%
Added SPI Interfa racteristics
Improved lang pa no dimensions were changed

0.23 6-Jun-23 Updated out@uency range — 10 to 60 MHz
Updated F_I2 d Zpu specifications
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SiTime Corporation, Sﬁ@trick Henry Drive, Santa Clara, CA 95054, USA | Phone: +1-408-328-4400 | Fax: +1-408-328-4439

© SiTime Corporation 2020-20@& information contained herein is subject to change at any time without notice. SiTime assumes no responsibility or liability for any loss, damage or
defect of a Product which whole or in part by (i) use of any circuitry other than circuitry embodied in a SiTime product, (ii) misuse or abuse including static discharge, neglect or
accident, (iii) unauthorized modification or repairs which have been soldered or altered during assembly and are not capable of being tested by SiTime under its normal test conditions, or (iv)
improper installation, stora ling, warehousing or transportation, or (v) being subjected to unusual physical, thermal, or electrical stress.

Disclaimer: SiTime 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, s 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
usage of trade, as-tvelPas any common-law duties relating to accuracy or lack of negligence, with respect to this material, any SiTime product and any product documentation. Products sold by

or at stake,

BUY! GR S NOT TO USE SITIME'S PRODUCTS FOR ANY APPLICATION OR IN ANY COMPONENTS USED IN LIFE SUPPORT DEVICES OR TO OPERATE NUCLEAR
F | OR FOR USE IN OTHER MISSION-CRITICAL APPLICATIONS OR COMPONENTS WHERE HUMAN LIFE OR PROPERTY MAY BE AT STAKE.

SiTim ns all rights, title and interest to the intellectual property related to SiTime's products, including any software, firmware, 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.
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