SIiT9377 220 MHz to 920 MHz Ultra-Low Jitter Differential XO

for Standard Networking

HiTime

Description

The SiT9377 is a 220 MHz to 1 GHz differential
ApexMEMS® oscillator that is engineered for low-jitter
applications.

In addition to standard differential signal types, a unique
FlexSwing™ output-driver performs like LVPECL and
provides independent control of voltage swing and DC
offset to simplify interfacing with chipsets having non-
standard input voltage requirements and eliminate all
external source-bias resistors. The device also integrates
multiple on-chip regulators to filter power supply noise,
eliminating the need for an external dedicated LDO.

The SiT9377 can be factory programmed for specific
combinations of frequency, stability, output signaling,
voltage, and output enable functionality. Programmability
enables designers to optimize clock configurations while
eliminating long lead times and customization costs
associated with quartz devices where each combination is
custom built.

The wide frequency range and programmability makes
this device ideal for communications, enterprise, and
industrial applications that require a variety of frequencies
and operate in noisy environments.

Refer to Manufacturing Notes for proper reflow profile,
tape and reel dimension, and other manufacturing related
information.
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Figure 1. SiT9377 Block Diagram

Features

= Wide frequency range between 220 MHz and 920 MHz
accurate to 6 decimal places
(For additional frequencies, refer to SiT9376 and SiT9375
datasheets)

= 150 fs RMS typical phase jitter, 12 kHz to 20 MHz

= 9 fs/mV typical PSNR

= LVPECL, LVDS, HCSL, Low-power HCSL, and
FlexSwing signaling options

= 20, +25, £30, and +50 ppm frequency stabilities

= Wide temperature range (-40°C to 105°C)
Contact SiTime for -55°C to 125°C

= Factory programmable options for low lead time

= 1.8V,25YV, 3.3V, and wide continuous power supply
voltage range options

m 2x1.6,25x2,3.2x2.5mmx mm package

Applications

= 100G/200G/400G network equipment
= Optical modules

= Coherent optics

= Network switches, routers

= Industrial networking equipment

= Server and storage systems

= Industrial networks

m Test and measurement

m» Broadcast video

& w I @

Order Buy at Green Lifetime
samples SiTimeDirect solutions warranty

Package Pinout

OE/NF| 1! 6J VDD
NF| 2 SJ OUTN
GND| 3 | 14 ouTpP

Figure 2. Pin Assignments (Top view)
(Refer to Table 16 for Pin Descriptions)
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Ordering Information

SiT9377AC-01B2-3310-220.000001D
T TTAT7TT 1T T1T T
Part Family Packaging
“SiT9377” Refer to Table 1 for packing method
Leave blank for bulk (for sampling only)

Revision Letter
“A” is the revision of Silicon

1

Frequency
220.000001 MHz to 920.000000 MHz

Temperature Range

“C”: Extended Commercial, -20 to 70°C
“I”: Industrial, -40 to 85°C - Reserved
“B” -40 to 95°C “0-": Default
“E”. Extended Industrial, -40 to 105°C

Pin 1 Functionality

Signaling Group “0”: NF (no function)
“: LVPECL, LVDS, HCSL, Low-power “1”: OE active high

HCSL “2”: OE active low
“1”: FlexSwing referenced to voltage

on VDD pin. Supply Voltage
“0”: FlexSwing referenced to voltage “18”; 1.8 V 5%

on GND pin. ‘25" 2.5V x10%

“33” 3.3V x10%
“XX":2.25V103.63V

Signaling Type “YY”: 1.71 Vt0 3.63 V
“01”: LVPECL
02": LVDS Frequency Stability
“04”: HCSL
o I “1”: £20 ppm

“08”: Low-power HCSL, with integrated “2”: +25 ppm

series termination “8”: +30 ppm
2-digit order code: FlexSwing, see Table 16 “3”: £50 ppm

and Table 17 for 2-digit order code
specifying V_Swing, VHn and VLn.

Package Size!

“P”: 2.0 x 1.6 mm x mm
“A” 2.5x2.0mm x mm
“B”: 3.2 x 2.5 mm x mm

Notes:
1. Frequencies between 690.000000 MHz and 740.000000 MHz are currently not supported. Contact SiTime for more options.
2. Contact SiTime for other package sizes.

Table 1. Ordering Codes for Supported Tape & Reel Packing Method

Device Size 8 mm T&R 8 mm T&R 8 mm T&R

(mm x mm) (3ku) [€130)) (250u)
20x1.6 D E G
25x2.0 D E G
3.2x25 D E G

Rev 1.0 Page 2 of 30 www.sitime.com


http://www.sitime.com/
https://www.sitime.com/contact-us
https://www.sitime.com/contact-us

L]
S|T9377 220 MHz to 920 MHz Ultra-Low Jitter Differential XO for Standard Networking mTI me

Table Of Contents

DT ox 10110 ] o [P PPPRR PO 1
LT 10U (T TP TP TP TP PTRTOTRTRPRPRTRTRPON 1
P Y o] o] Lo%= i {o o PRSP PPPRPN 1
2] [oTel Q] =T [ = a o F P PPRR PP 1
(= 1oz Lo T= TN o 0o U | PP O PP UPRPP 1
(@170 114l ool Tal (o)1 4=\ 1[o) o IR SO PP PPUPPP 2
= L=Tol g o= L O g P T T =T ] (o0 TS PT PP 4
e I DT or 1] 4[] [ PO PUR PP
e o S [ [o @] 1o (U= L1 (o] 4 F- PSPPSRI
LIRS (U1 D= To =10 PO PP PP PP PPPRPPPRRI
Test Setups fOr LVPECL MEASUIEMENTS ........uuuiiiiieiiiiiiiietee e e eeeitit et e e e e s e siatba et e eaeeaastbaaeeeaeeasstbaaseaeeeessasbasseeaeessaassrseeeeeesaanes
Test Setups fOor FIEXSWING MEASUIEIMENTS ... ..ottt e e st e e e e e e s s e e e s s br e e e e b e e e e s s ne e e e annneeesnneeeennnes
TSt SEUPS TOr LVDS MEASUIEIMENTS ...c.iiiiiiiiiiietee et eeiitite et e e e e e asttae et eeeesaaiatba et e aaeeasstbaaeeeaeeasastaaseeaeeessassasseeeeeesaassnrseeeeeesaanes
TeSt SEIUPS FOr HCSL MEASUIEIMENTS . ......eteieiitieeeitiit ettt e ettt et e e s bt e e e st e e eab e e e s b b et e ek b et e e aasbe e e s esbe e e e anbb e e e enneeeennnee
Test Setups for LOW-POWEr HCSL MEASUIEIMENTS ......cciuuitiiiiiie ettt e ettt e et e ettt e e ettt e st e e ab et e e st e e s asbe e e e ssbr e e e e anbe e e s nnneeas
LA V=1 (0] 1 T - Vo | = U SRR
LG LT Ee o BT Vo = 1y 1 T PSP PP PP PP PPPPPPRRPN
LVPECL and FIEXSWING TEIMUNALION ......cceiitiiiieiiiieeiiiieeaeitie e e et e e st eee e sttt e e s sttt e e sateeeaasteeeeanseeeeasaeeeeantseeeanseeeesanseeeeaneneeeans
Termination DIiagrams (CONTNUEM) .........uiiiiiieee ittt ettt e e et e e ek et e e s et e e aa b et e e ek b e e e e s b et e e sab b e e e abbe e e e anreeeesnnneeenas
LVDS, Supply Voltage: 1.8 V 5%, 2.5V £+10%, 3.3 V £10%, 2.25V t0 3.63 V, 1.71 V t0 3.63 V
HCSL, Supply Voltage: 1.8 V +5%, 2.5 V £10%, 3.3 V £10%, 2.25 V t0 3.63 V, 1.71 V t0 3.63 V
Low-power HCSL, Supply Voltage: 1.8 V +5%, 2.5V £10%, 3.3 V £+10%, 2.25V t0 3.63V, 1.71V t0 3.63 V
Dimensions and PatterNs — 2.0 X 1.6 MM X MM ....uiiiiiiiie ettt et e e steeee s sseeeeassteeeeanteeeeaaseeeaasteeesanseeeeanseeeesansneeesnnseeesanneens

Dimensions and Patterns — 2.5 X 2.0 MM X MM ...iiiiiiie oo e e e e e e e e e e e e s ettt e e e e e e e s eataasaeeeeeesaasastreeeeeesaaastrareeaeeaassrraneeaens
Dimensions and Patterns — 3.2 X 2.5 IMIM X MM L..uuuuuiuiuiiiiiiiiiiiueeeeeee e e e e, ——————e—e—seeseeesasssssssssssssssssssssssssssssssssssssssnssrnns
PaXo [ol1iTo] aT= N T} (o] g F=\ilo] o DU TP PSP PT O TPPP
RIS To ol o 1151 (o] VT TS TP P PP UPPPPPPPI

Rev 1.0 Page 3 of 30 www.sitime.com


http://www.sitime.com/

L]
S|T9377 220 MHz to 920 MHz Ultra-Low Jitter Differential XO for Standard Networking mTI me

Electrical Characteristics

All Min and Max limits in the Electrical Characteristics tables are specified over operating temperature and rated operating
voltage with standard output termination shown in the termination diagrams. Typical values are at 25°C and nominal
supply voltage. See Test Circuit Diagrams for the test setups used with each signaling type.

Table 2. Electrical Characteristics — Common to All Output Signaling Types

Parameter Min. ‘ Typ. o Condition
Frequency Range

Accurate to 6 decimal places. Frequencies between 690.000000
Output Frequency Range f 220.000001 - 920.000000 MHz | MHz and 740.000000 MHz are currently not supported. Contact
SiTime for more options.

Frequency Stability

- - +20 ppm
_ _ +25 ppm Inclusive ofinitial toleran_ce! operating temperature, rated power
Frequency Stability F_stab supply voltage, load variation of 2 pF + 10%, and 10 years aging
- - 30 PPM | at 85°C.
- - +50 ppm
10 Year Aging F_10y - +0.7 2.3 ppm | Ambient temperature of 85°C
Temperature Range
-20 - +70 °C Extended commercial, ambient temperature
Operating Temperature T use -40 - +85 °C | Industrial, ambient temperature
Range - -40 - +95 °C | Ambient temperature
-40 - +105 °C Extended industrial, ambient temperature
Supply Voltage
1.71 - 3.63 \% Voltage-supply order code “YY”
2.25 - 3.63 \% Voltage-supply order code “XX”
Supply Voltage vdd 1.71 1.80 1.89 \% Voltage-supply order code “18”. Contact SiTime for 1.5V
2.25 2.50 2.75 \% Voltage-supply order code “25”
2.97 3.30 3.63 \% Voltage-supply order code “33”
Input Characteristics
Input Voltage High VIH 70% - - Vdd | Logic High function for Pin 1
Input Voltage Low VIL - - 30% Vdd | Logic High function for Pin 1
:nmppu;dF;Lrj]lclgjp/Pull-down Z_ in - 120 - kQ | Pin 1 for OE function
Output Characteristics
Duty Cycle DC 45 | - | 55 I % I See Figure 15 for waveform.
Startup, OE and SE Timing
Startup Time T_start - 1.2 2 ms | Measured from the time Vdd reaches its rated minimum value

100+3 clock For all signaling types except Low-Power HCSL. Measured from
Output Enable Time 1 T_oe - - cveles ns | the time OE pin toggles to enable logic level to the time clock
y pins reach 90% of final swing. See Figure 21 for waveform.

500+3 clock For Low-Power HCSL signaling type. Measured from the time
Output Enable Time 2 T_oe - - ns OE pin toggles to enable logic level to the time clock pins reach

cycles 90% of final swing. See Figure 21 for waveform.
Output Disable Time T od _ _ 100+3 clock ns Measured from the time OE pin toggles to disable logic level to
cycles the last clock edge. See Figure 22 for waveform.

Jitter and Phase Noise, measured at f = 622.08 MHz

12 kHz to 20 MHz offset frequency integration bandwidth.

RMS Phase Jitter (random) T_phj - 150 200 fs . ;
Contact SiTime for <100 fs rms jitter
Spurious Phase Noise PN_spur - -88 - dBc | 12 kHz to 20 MHz offset frequency range
RMS Period Jitterl T_jitt_per - 0.62 0.72 ps Measured based on 10K cycle
Peak Cycle-to-cycle Jitter[ T_jitt_cc - 35 4.4 ps Measured based on 1K cycle
Note:

3. Measured according to JESD65B using Keysight DSAX91604A Oscilloscope.
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Table 3. Electrical Characteristics — LVPECL | Supply voltage (“order code”): 2.5 V +10% (“25”), 3.3 V +10% (“33"),
2.25V to 3.63 V (“XX”). All typical specifications are measured at nominal supply voltage of 2.5 V and nominal frequency of
622.08 MHz unless otherwise stated. See Figure 4 and Figure 5 for test setups.

Parameter in. . . Condition
Current Consumption
Current Co_nsumptlon,_ Ou_tput ldd_oe_nt - 46 56 mA Excluding load termination current.
Enabled without Termination
_ 58 71 mA Including load termination current as shown in Figure 26 for
Current Consumption, Output dd . Vdd=3.3 V £10%, Vdd=2.25 V to 3.63 V and R3=50 Ohms.
’ o oe_wt
Enabled with Termination 1 - - B 58 655 ma | Including load termination current as shown in Figure 26 for
) Vdd=2.5V +10% and R3=50 Ohms.
Current Colnsumptilon,lOutput 1dd oe wt2 B n 76 mA Includfng load termlnat.lon gurrent.
Enabled with Termination 2 - - See Figure 27 for termination.
Including load termination current as shown in Figure 26 for
- 59 74 mA Vdd=3.3 V £10%, Vdd=2.25 V to 3.63 V and R3=50 Ohms.
Current Consumption Output 1dd od wil Driver output is at logic-high voltage levels.
h . o o]
Disabled with Termination 1 - - Including load termination current as shown in Figure 26 for
- 59 66.5 mA Vdd=2.5V +10% and R3=50 Ohms. Driver output is at
logic-high voltage levels.
Current Consumption, Output _ Including load termination current. See Figure 27 for
Disabled with Termination 2 dd_od_wt2 7 79.5 mA termination. Driver output is at logic-high voltage levels.
Output Characteristics
Output High Voltage VOH Vdd-1.15 | Vdd-0.95 | vdd-0.77 \% See Figure 14 for waveform.
Output Low Voltage VOL Vdd-1.92 | Vdd-1.7 | Vdd-1.58 \% See Figure 14 for waveform.
Output Differential Voltage Swing V_Swing 1.35 1.5 1.7 \ See Figure 15 for waveform.
Rise/Fall Time Tr, Tf - 115 165 ps 20% to 80%. See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 65 - mvV See Figure 17 for waveform.
Differential Skew, peak V_ds - +30 - ps See Figure 18 for waveform.
M d t of V_Swing.
Overshoot Voltage, peak V_ov - 8 - % easgre as percent ot vV_swing
See Figure 19 for waveform.
Power Supply Noise Immunity
. - 13 - fs/mV | Power supply ripple from 10 kHz to 20 MHz
Power Supply-Induced Jitter PSIS - -
Sensitivity _ 45 _ fs/mvV Power supply (lpple from 10 I_(Hz to 20 MHz. Using RC
) power supply filter as shown in Figure 6
- -64 - dBc 50 mV peak-peak ripple on VDD.
Power Supply-Induced Phase PSPN - -
Noise _ 735 _ dBc 5_0 mV peak-pe_ak r_|pp|e on VDD. Using RC power supply
' filter as shown in Figure 6

Rev 1.0 Page 5 of 30 www.sitime.com


http://www.sitime.com/

[
S|T9377 220 MHz to 920 MHz Ultra-Low Jitter Differential XO for Standard Networking mTI me

Table 4. Electrical Characteristics — FlexSwing | Supply voltage (“order code”) referred to VDD, only: 2.5 V +10%
(“25”), 3.3V £10% (“33”), 2.25 V to 3.63 V (“XX”). All typical specifications are measured at nominal frequency of 622.08 MHz
unless otherwise stated. See Figure 6 and Figure 7 for test setups.

Parameter in. . . Condition
Current Consumption
Current Consumption, Output . N
Enabled without Termination Idd_oe_nt - 49.5 61 mA Excluding load termination current.
Including load termination current, for FlexSwing order
- 58.5 73 mA code “ER”. See Figure 26 for Vdd=3.3 V +10%, Vdd=2.25 V
Current Consumption, Output 1dd e wt t0 3.63 V, and R3=100 Ohms.
Enabled with Termination -7 Including load termination current, for FlexSwing order
- 58.5 65.5 mA code “ER”. See Figure 26 for Vdd=2.5 V +10%, and
R3=100 Ohms.
Including load termination current, for FlexSwing order
B 57 72 mA code “ER”. See Figure 26 for Vdd=3.3 V +10%, Vdd=2.25 V
c {G tion Outout to 3.63 V, and R3=100 Ohms. Driver output is at logic-high
urrent Consumption Outpu
Disabled with Tefminationp ldd_od_wt voltagg levels. — -
Including load termination current, for FlexSwing order
- 57 65 mA code “ER”. See Figure 26 for Vdd=2.5 V +10%, and
R3=100 Ohms. Driver output is at logic-high voltage levels.
Output Characteristics
. See Figure 14 for waveform; Refer to Table 17 or Table 18
Output High Voltage VOH VHnN -0.24 VHNn VHn +0.17 \ order codes for nominal VOH (i.e. VHn) values
See Figure 14 for waveform; Refer to Table 17 or Table 18
Output Low Voltage VoL Vin-0.24 Vin VLn +0.18 v order codes for nominal VOL (i.e. VLn) values
* -
Output Differential Voltage Swing V_Swing -22% 2 \(/\L/r:;n +22% \% See Figure 15 for waveform.
Rise/Fall Time Tr, Tf - 115 165 ps 20% to 80%. See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 55 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +40 - ps See Figure 18 for waveform.
Measured as percent of V_Swing.
Overshoot Voltage, peak V_ov - 8 - % ) P - ¢
See Figure 19 for waveform.
Power Supply Noise Immunity
B 17 _ tsmv Power suppTIy ripple from 10 kI:|z to 20 MHz.
b s lv-Ind d Jitt For FlexSwing order code “ER”.
ower Su -Induced Jitter
Sensitivit;/)p Y PSJS Power supply ripple from 10 kHz to 20 MHz.
- 4.5 - fsImV | For FlexSwing order code “ER”. Using RC power supply
filter as shown in Figure 6.
B 615 dBe 50 mV peak-peak ripple on VDD
Power Supply-Induced Phase PSPN ) For FlexSwing order code “ER”.
Noise B 59 _ dBc | 59 MV peak-peak ripple on VDD. For FlexSwing order code
“ER”. Using RC power supply filter as shown in Figure 6.
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Table 5. Electrical Characteristics — FlexSwing | Supply voltage (“order code”) referred to GND, only: 1.8 V +5%
(“18”"), 1.71 V to 3.63 V (“YY”). All typical specifications are measured at nominal frequency of 622.08 MHz unless otherwise
stated. See Figure 6 and Figure 7 for test setups.

Parameter in. . . Condition

Current Consumption

Current Consumption, Output

Enabled without Termination ldd_oe_nt - 46.5 53 mA Excluding load termination current.

Including load termination current, for FlexSwing order code
. “3E”. See Figure 26 for Vdd=1.8 V +5% and R3=100 Ohms.
Current Consumption, Output

Enabled with Termination ldd_oe_wt Including load termination current, for FlexSwing order code
- 56 62.5 mA “3E”. See Figure 26 for Vdd=1.71V to 3.63 V and
R3=100 Ohms.

Including load termination current, for FlexSwing order code
- 56 60.5 mA “3E”. See Figure 26 for Vdd=1.8 V +5% and R3=100 Ohms.

Current Consumption Output dd od wt Driver output is at logic-high voltage levels.

N N . . [o]
Disabled with Termination -7 Including load termination current, for FlexSwing order code
- 56 62.5 mA “3E”. See Figure 26 for Vdd=1.71V to 3.63 V and

R3=100 Ohms. Driver output is at logic-high voltage levels.

- 56 60.5 mA

Output Characteristics

See Figure 14 for waveform; Refer to Table 17 or Table 18

Output High Voltage VOH \VHNn —-0.12  VHn |[VHn+0.12 \Y order codes for nominal VOH (i.e. VHn) values

See Figure 14 for waveform; Refer to Table 17 or Table 18
Output Low Voltage VoL Vin-0.13 Vin Vin+0.12 v order codes for nominal VOL (i.e. VLn) values

* -

Output Differential Voltage Swing V_Swing -21% 2 \(/\L/r:;n +21% \% See Figure 15 for waveform.
Rise/Fall Time Tr, Tf - 120 175 ps 20% to 80%. See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 60 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +40 - ps See Figure 18 for waveform.

Measured as percent of V_Swing.
Overshoot Voltage, peak V_ov - 8 - % P - 9

See Figure 19 for waveform.

Power Supply Noise Immunity

Power supply ripple from 10 kHz to 20 MHz. For FlexSwing

- 15 - fs/mV wn
. order code “3E”.
Power Supply-Induced Jitter PSIS - -
Sensitivity Power supply rlpple.from 10 kHz to 20 MHz. For FlexSwing
- 3 - fs/mV | order code “3E”. Using RC power supply filter as shown
in Figure 6.
50 mV peak-peak ripple on VDD. For FlexSwing order code
- -62.5 - dBc | iqp»
Power Supply-Induced Phase PSPN 3E".
Noise _ 765 _ dBe 50 mV peak-peak ripple on VDD. For FlexSwing order code

“3E”. Using RC power supply filter as shown in Figure 6.
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Table 6. Electrical Characteristics — FlexSwing | Supply voltage (“order code”) referred to GND, only: 2.5 V +10%
(“25”), 3.3 V £10% (“33”), 2.25 V to 3.63 V (“XX”). All typical specifications are measured at nominal frequency of
622.08 MHz unless otherwise stated. See Figure 6 and Figure 7 for test setups.

Parameter in. . . Condition

Current Consumption

Current Consumption, Output

Enabled without Termination Idd_oe_nt - 47.5 53 mA Excluding load termination current.

Including load termination current, for FlexSwing order
ldd_oe_wt - 57 62.5 mA code “VP”. See Figure 26 for Vdd=3.3 V +10%, Vdd=2.25 V
to 3.63 V, and R3=100 Ohms.

Including load termination current, for FlexSwing order
code “VP”. See Figure 26 for Vdd=3.3 V +10%, Vdd=2.25 V
to 3.63 V, and R3=100 Ohms. Driver output is at logic-high
voltage levels.

Current Consumption, Output
Enabled with Termination

Current Consumption Output

Disabled with Termination ldd_od_wt - 57.5 65 mA

Output Characteristics

See Figure 14 for waveform; Refer to Table 17 or Table 18

Output High Voltage VOH VHn-0.13  VHn VHn+0.1 v order codes for nominal VOH (i.e. VHn) values

See Figure 14 for waveform; Refer to Table 17 or Table 18
Output Low Voltage VOL VLn-0.16 VLn VLn + 0.1 \% order codes for nominal VOL (i.e. VLn) values

* -

Output Differential Voltage Swing V_Swing -21% 2 \(/\L/:;n +21% \% See Figure 15 for waveform.
Rise/Fall Time Tr, Tf - 115 165 ps 20% to 80%. See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 60 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +40 - ps See Figure 18 for waveform.

Measured as percent of V_Swing.
Overshoot Voltage, peak V_ov - 8 - % P - d

See Figure 19 for waveform.

Power Supply Noise Immunity

Power supply ripple from 10 kHz to 20 MHz.

. B 1 - fs/mv For FlexSwing order code “VP”
Power Supply-Induced Jitter PSIS -
Sensitivity Power supply ripple from 10 kHz to 20 MHz.
- 35 - fs/mV | For FlexSwing order code “VP”. Using RC power supply
filter as shown in Figure 6.
_ } _ 50 mV peak-peak ripple on VDD.
61.5 dBe For FlexSwing order code “VP”.
Power Supply-Induced Phase s -
Noise PSPN 50 mV peak-peak ripple on VDD.
- -73 - dBc For FlexSwing order code “VP”. Using RC power supply

filter as shown in Figure 6.
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Table 7. Electrical Characteristics — LVDS | Supply voltage (“order code”): 2.5 V +10% (“25"), 3.3 V +10% (“33"),
2.25 V10 3.63 V (“XX"). All typical specifications are measured at nominal supply of 2.5 V and nominal frequency of
622.08 MHz unless otherwise stated. See Figure 8 and Figure 9 for test setups.

Parameter

Current Consumption

Condition

Current Consumption, Output

Enabled without Termination ldd_oe_nt - 40.5 47.5 mA Excluding load termination current.
Current Consumption, Output B Including load termination current. See
Enabled with Termination dd_oe_wt 44.5 51 mA Figure 30 for termination.
c tc tion Outout Including load termination current. See
urrent Consumption Outpu _ ) — . . L
Disabled with Termination Idd_od_wt 46 51 mA Figure 30 for termination. Driver output is at logic-high
voltage levels.
Output Characteristics
Differential Output Voltage VOD 250 345 450 mV See Figure 16 for waveform.
Delta VOD AVOD - - 50 mVv See Figure 16 for waveform.
Offset Voltage VOS 1.125 1.25 1.375 \% See Figure 16 for waveform.
Delta VOS AVOS - - 50 mVv See Figure 16 for waveform.
. . Measured 20% to 80% using Figure 30 for termination.
Rise/Fall Time Tr, Tf - 75 95 ps ]
See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 45 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +40 - ps See Figure 18 for waveform.
o hoot Volt K Vv _ 16 _ % Measured as percent of VOD.
vershoot voltage, pea —ov ° See Figure 20 for waveform.
Power Supply Noise Immunity
. - 14 - fs/mV | Power supply ripple from 10 kHz to 20 MHz
Power Supply-Induced Jitter PSIS - -
Sensitivity _ 35 _ fsimV Power supply |f|pple from 10 I_(Hz_to 20 MHz. Using RC
power supply filter as shown in Figure 8.
- -63 - dBc 50 mV peak-peak ripple on VDD.
Power Supply-Induced Phase Noise PSPN _ 76 _ dBc | 50 MV peak-peak ripple on VDD. Using RC power supply

filter as shown in Figure 8.
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Table 8. Electrical Characteristics — LVDS | Supply voltage (“order code”): 1.8 V +5% (“18”), 1.71 V to 3.63 V (“YY”). All
typical specifications are measured at nominal supply of 2.5 V and nominal frequency of 622.08 MHz unless otherwise stated.
See Figure 8 and Figure 9 for test setups.

Parameter in. . - Condition

Current Consumption

Current Consumption, Output

Enabled without Termination ldd_oe_nt - 40.5 47.5 mA Excluding load termination current.

Current Consumption, Output
Enabled with Termination

Including load termination current. See Figure 30 for

Idd_oe_wt = 44.5 51 mA termination.

Current Consumption Output
Disabled with Termination

Including load termination current. See Figure 30 for

ldd_od_wt B 46 51 mA termination. Driver output is at logic-high voltage levels.

Output Characteristics

Differential Output Voltage VOD 250 345 450 mV | See Figure 16 for waveform.

Delta VOD AVOD - - 50 mV See Figure 16 for waveform.

Offset Voltage VOS 1.125 1.25 1.375 \% See Figure 16 for waveform.

Delta VOS AVOS - - 50 mV See Figure 16 for waveform.

Rise/Fall Time Tr T _ - 95 bs Measgred 20% to 80% using Figure 30 for termination.
See Figure 15 for waveform.

Differential Asymmetry, peak-peak V_da - 45 - mV See Figure 17 for waveform.

Differential Skew, peak V_ds - +40 - ps See Figure 18 for waveform.

Measured as percent of VOD.

- 16 - 9
Overshoot Voltage, peak V_ov % | see Figure 20 for waveform.

Power Supply Noise Immunity

i - 16 - fs/mV | Power supply ripple from 10 kHz to 20 MHz
Power Supply-Induced Jitter PSIS - -
Sensitivity _ 35 _ fs/mv Power supply |f|pple from 10 I_(Hz_to 20 MHz. Using RC
) power supply filter as shown in Figure 8.
- -62 - dBc 50 mV peak-peak ripple on VDD.
Power Supply-Induced Phase Noise PSPN _ 76 _ dBc | 50 MV peak-peak ripple on VDD. Using RC power supply

filter as shown in Figure 8.
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Table 9. Electrical Characteristics — HCSL | Supply voltage (“order code”): 2.5 V +10% (“25”), 3.3 V +10% (“33"),
2.25V1t03.63V (“XX”), 1.8 V £5% (“18”), 1.71 V to 3.63 V (“YY”). All typical specifications are measured at nominal supply of
2.5V and nominal frequency of 322.265625 MHz unless otherwise stated. See Figure 10 and Figure 11 for test setups.

Parameter in. . . Condition

Current Consumption

Current Consumption, Output

Enabled without Termination Idd_oe_nt - 38 42.5 mA Excluding load termination current.

Current Consumption, Output
Enabled with Termination

Including load termination current. See Figure 31 (a) and

ldd_oe_wt - 52 56.5 mA Figure 31 (b) for termination.

Including load termination current. See Figure 31 (a) and
Idd_od_wt - 56.5 61.5 mA Figure 31 (b) for termination. Driver output is at logic-high
voltage levels.

Current Consumption, Output
Disabled with Termination

Output Characteristics

Output High Voltage VOH 0.53 0.7 0.9 \Y See Figure 14 for waveform.

Output Low Voltage VOL -0.1 0 0.1 \Y See Figure 14 for waveform.

Output Differential Voltage Swing V_Swing 1.0 1.25 15 \Y See Figure 15 for waveform.

Rise/Fall Time 0 Tf _ 65 95 ps Cvllz\?:ftérre;g.from -150mV to +150V. See Figure 15 for
Ring-back Voltage Rb 210 - - mvV

Differential Asymmetry, peak-peak V_da - 65 - mV See Figure 17 for waveform.

Differential Skew, peak V_ds - +70 - ps See Figure 18 for waveform.

Power Supply Noise Immunity

. - 12 - fs/mV | Power supply ripple from 10 kHz to 20 MHz
Power Supply-Induced Jitter PSJS - -
Sensitivity _ 25 _ fs/mv Power supply ripple from 10 kHz to 20 MHz. Using RC
power supply filter as shown in Figure 10.
- -70 - dBc 50 mV peak-peak ripple on VDD
Power Supply-Induced Phase PSPN - -
Noise _ 835 _ dBc 50 mV peak-peak ripple on VDD. Using RC power supply

filter as shown in Figure 10.
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Table 10. Electrical Characteristics — Low-Power HCSL | Supply voltage (“order code”): 2.5 V +10% (“25”), 3.3V
+10% (“33”), 2.25 V to 3.63 V (“XX”), 1.8 V 5% (“18”), 1.71 V to 3.63 V (“YY”). All typical specifications are measured at
nominal supply of 2.5V and nominal frequency of 350 MHz unless otherwise stated. See Figure 12 and Figure 13 for test
setups.

Parameter in. . . Condition

Current Consumption

Current Consumption, Output

Enabled without Termination Idd_oe_nt - 40 45 mA Excluding load termination current.

Current Consumption, Output
Enabled with Termination

Including load termination current. See Figure 32 for

Idd_oe_wt = 41 46.5 mA termination.

Current Consumption, Output
Disabled with Termination

Including load termination current. See Figure 32 for

ldd_od_wt - 36 415 mA termination. Driver output is at logic-high voltage levels.

Output Characteristics

Output High Voltage VOH 0.8 1.0 1.15 \% See Figure 14 for waveform.
Output Low Voltage VOL -0.15 0 0.1 \% See Figure 14 for waveform.
Output Differential Voltage Swing V_Swing 1.6 2.0 2.25 \Y See Figure 15 for waveform.
Measured 20% to 80%.
Rise/Fall Time ", Tf - 250 330 ps : 0 ’
See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 55 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +30 - ps See Figure 18 for waveform.
Measured as percent of V_Swing.
Overshoot Voltage, peak V_ov - 1 - % P - 9

See Figure 19 for waveform.

Power Supply Noise Immunity

. - 16.5 - fs/mV | Power supply ripple from 10 kHz to 20 MHz
Power Supply-Induced Jitter PSIS - -
Sensitivity _ 5 _ fsimv | Power supply ripple from 10 kHz to 20 MHz. Using RC
power supply filter as shown in Figure 12.
- -67 - dBc 50 mV peak-peak ripple on VDD.
Power Supply-Induced Phase PSPN o " < riopl - c I
Noise _ 775 _ dBc 50 mV peak-peak ripple on VDD. Using RC power supply

filter as shown in Figure 12.
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Table 11. Electrical Characteristics — Low-Power HCSL | Supply voltage (“order code”): 2.5 V +10% (“25”), 3.3V
+10% (“33”), 2.25 V to 3.63 V (“XX”), 1.8 V 5% (“18”), 1.71 V to 3.63 V (“YY”). All typical specifications are measured at
nominal supply of 2.5V and nominal frequency of 675 MHz unless otherwise stated. See Figure 12 and Figure 13 for test
setups.

Parameter in. . . Condition

Current Consumption

Current Consumption, Output

Enabled without Termination Idd_oe_nt - 48.5 55.5 mA Excluding load termination current.

Current Consumption, Output
Enabled with Termination

Including load termination current. See Figure 32 for

Idd_oe_wt = 51 58 mA termination.

Current Consumption, Output
Disabled with Termination

Including load termination current. See Figure 32 for

ldd_od_wt - 375 435 mA termination. Driver output is at logic-high voltage levels.

Output Characteristics

Output High Voltage VOH 0.77 0.9 1.15 \% See Figure 14 for waveform.
Output Low Voltage VOL -0.15 0 0.2 \% See Figure 14 for waveform.
Output Differential Voltage Swing V_Swing 1.6 2.0 2.2 \Y See Figure 15 for waveform.
Rise/Fall Time Tr, Tf - 255 315 ps Measwed 20% to 80%.

See Figure 15 for waveform.
Differential Asymmetry, peak-peak V_da - 60 - mV See Figure 17 for waveform.
Differential Skew, peak V_ds - +30 - ps See Figure 18 for waveform.
Overshoot Voltage, peak V_ov B 1 B % Measured as percent of V_Swing.

See Figure 19 for waveform.

Power Supply Noise Immunity

- 18.5 - fs/mV | Power supply ripple from 10 kHz to 20 MHz

Power Supply-Induced Jitter PSIS - -
Sensitivity _ 55 _ fsimV Power supply ripple from 10 kHz to 20 MHz. Using RC

power supply filter as shown in Figure 12.

- -60 - dBc 50 mV peak-peak ripple on VDD.

Power Supply-Induced Phase s - -
Noise PSPN _ 50 mV peak-peak ripple on VDD. Using RC power supply
-70.5 - dBc X A
filter as shown in Figure 12.
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Table 12. Absolute Maximum Ratings

Operation outside the absolute maximum ratings may cause permanent damage to the part.
Performance of the IC is only guaranteed within the operational specifications, not at absolute maximum ratings.

Parameter ‘ Test Conditions Min. VS Unit
Continuous Power Supply Voltage Range (Vdd) -0.5 4.0 \Y
Input Voltage, Maximum Any input pin - Vdd + 0.3 \%
Input Voltage, Minimum Any input pin -0.3 - \%
Storage Temperature -65 150 °C
Maximum Junction Temperature - 135 °C

Table 13. Thermal Considerations!¥

Package 034 (°CIW) Wt (°CIW) 038 (°CIW) 0sc1op (°C/W)
3225, 6-pin 101 4.7 23 86
2520, 6-pin 111 3.7 24 116
2016, 6-pin 134 3.4 24 147

4. Bsa, Wi, 638 and B;c are provided according to JEDEC standards 51-2A, 51-7, 51-8, and 51-12.01 with a 25C ambient and 250 mW power
consumption (typical of 1 GHz fout). The conduction thermal resistances 6,8 and 8;c are obtained with the assumption that all heat flows from the
junction to a heat sink through either the solder pads (6.g) or the top of the package (8ic,Top). These may be used in a two-resistor compact model.
The values of 8;a and Wit are strongly application dependent, and we report values based on the JEDEC thermal environment. ©;a is the thermal
resistance to ambient on a JEDEC PCB - it is a highly conservative estimate, since the JEDEC board does not have vias to PCB planes in the
vicinity of the package. Wyt can be used to estimate the junction temperature from measurements of the temperature at the top of the package if the
thermal environment is similar to the JEDEC environment.

Table 14. Maximum Operating Junction Temperaturel®

Max Operating Temperature (ambient) ‘ Maximum Operating Junction Temperature
70°C 85°C
85°C 100°C
95°C 110°C
105°C 120°C

Notes:
5. Datasheet specifications are not guaranteed if junction temperature exceeds the maximum operating junction temperature.

Table 15. Environmental Compliance

Parameter ‘ Test Conditions Value Unit
Mechanical Shock Resistance MIL-STD-883F, Method 2002 10,000 g
Mechanical Vibration Resistance MIL-STD-883F, Method 2007 70 g
Soldering Temperature (follow standard Pb free soldering guidelines)® MIL-STD-883F, Method 2003 260 °C
Moisture Sensitivity Level MSL1 @ 260°C
Electrostatic Discharge (HBM) HBM, JESD22-A114 2,000 \Y
Charge-Device Model ESD Protection JESD220C101 750 \%
Latch-up Tolerance JESD78 Compliant

Notes:
6. Please refer to SiTime Manufacturing Notes.
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Pin Description
Table 16. Pin Description

Pin ‘ Map Functionality Top View
Output Enable | H: Specified frequency output — -
(OE) L®: OUT: Logic HIGH, OE/NF| 1 16 VDD
1 OE/NF T ‘“J
No Function Open, 120 kQ internal pull-down resistor to GND o -
Sl NFi2; 15 [OUTN
2 NE No Function Hor L or ?pen: No effect on output frequency or other device [ J
functions.” 3 o
i
3 GND Power Power Supply Ground GND;} 3 ; 14 [OUTP
4 OUTP Output Oscillator output
TN tput | 1 illat tput . . .
5 ou Outpu Complementary oscillator outpu Figure 3. Pin Assignments
6 VDD Power Power supply voltage*®!
Notes:

7. OE pinincludes a 120 kQ internal pull-up resistor to VDD when active high, and a 120 kQ internal pull-down resistor to GND when active low. In
noisy environments, the OE pin is recommended to include an external 10 kQ resistor (Use 10kQ pull-up if active high OE; use 10kQ pull-down if
active low OE) when the pin is not externally driven.

8. Differential Logic high means OUTP=VOH, OUTN=VOL.

9. Can be left open. SiTime recommends grounding it for better thermal performance.

10. A capacitor of value 0.1 pF or higher between VDD and GND pins is required.
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HiTime

FlexSwing Configurations

A FlexSwing output-driver performs like LVPECL and
additionally provides independent control of voltage swing
and DC offset voltage levels. This simplifies interfacing with
chipsets having non-standard input voltage requirements

Table 17. FlexSwing 2-digit Order Codes specifying VHn

and can eliminate all external source-bias resistors.
FlexSwing supports power supply voltages from 1.71 V to
3.63 V, and the programmable VOH and VOL levels may
be referenced to the voltage on either VDD or GND pins.

and VLn referenced to voltage on VDD pin

VLn

Order Code
V_Swing (V)

Vdd-2.16V |©
vdd-2.11V |m
Vdd-2.06V |m
Vvdd-2.01V |®
Vdd-1.96V | T

vdd-2.31V >
Vdd-2.26V |®
vdd-2.21vV |0

g/2

VHn

VLn + V_Swin

g]l<fcfaw]=]o]~[z]g][r[=x][-[z]a[n[m[o]o][=]>

Note:
11. Please contact SiTime.

The above table identifies supported combinations of
nominal VOH (i.e. VHn) and nominal VOL (i.e. VLn) in
colored boxes. The two-character code in each box
corresponds to the VHn and VLn codes specified in the 2"
column and 2™ row in the table, respectively. The number
in each box indicates the nominal differential swing (i.e.
VHn — VLn).

Vdd-1.91V |-

Vdd-1.86V | =

Vvdd-1.82V |~
vdd-1.77v |2
vdd-1.72v |2
Vdd-1.67V |©
Vvdd-1.62V O
Vdd-1.57V |=
Vdd-1.52V |«
Vvdd-1.47V |—
Vvdd-1.42v |c
vdd-1.37V |<
Vvdd-1.32v |
Vdd-1.28V |x

Supply Voltage | Available Colors
1.8V+5%
1.71V to 3.63V
2.5V+10%
3.3V+10%
2.25Vt0 3.63V
Note 11

Not Supported
Not Supported

For example, order code “FS” selects VHn code “F” (i.e.
Vdd-1.144V) and VLn code “S” (i.e. Vdd-1.530V)
corresponding to a V_Swing of 0.845 V peak-peak, which
may be used for supply voltages of 2.5 V +10%, 3.3 V +10%
or (2.25V to 3.63 V). Alternatively, an order code of “GS”
corresponds to a VHn code “G” (i.e. Vdd-1.193 V) and a
VLn order code “S” (e.g. Vdd-1.530 V) corresponding to a
V_Swing of 0.760 V peak-peak, which may be used for a
supply voltage of 3.3 V £10%.
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Table 18. FlexSwing 2-digit Order Codes specifying VHn and VLn referenced to voltage on GND pin

Order Code

V_Swing (V)

VHn

g/2

VLn + V_Swin|

0.45V |0

0.49V |O
0.54V |m
0.59V [m
0.64V |&
0.69V |T
0.74V |-
0.79V |=
0.84V |
0.89v (=2
0.94V |2
0.99V |©
1.03V |©
1.08V |=
1.16V |»
1.23V |-
1.3V |c
1.38V |<
145V |
1.53V |x
1.6V [=<

Note:

Supply Voltage Available Colors
1.8V+5% Orange Green

1.71V to 3.63V Green
2.5V+10% Orange = Green Blue Purple
3.3V+10% Green Blue Red

2.25V to 3.63V Green Blue

Note 12

12. Please contact SiTime.
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Test Circuit Diagrams

A 1.5 pF capacitive load is used at each differential output. Because of the additive input capacitance of the active probe
used with the oscilloscope, the output characteristics for all signal types are measured with a total of 2 pF capacitive load.

Test Setups for LVPECL Measurements

Phase Noise Analyzer

Only use for PSPN
measurement

Oscilloscope

——— -

- -
S o dy
wmem-

s se

|
|
I
S5t |
|
|

Vbias(VDD-2)
VDD SiTime 6801EB (Balun)
T 50 Ohm cable | €1 SYP 3243 1 ssi'p e S aE

:-LKZL SYP J-2-13

Only use for Period Jitter or
Cycle-to-Cycle Jitter
measurement

50 Ohm cable

50 Ohm cable
|
Vbias (VDD-2

Figure 4. Test setup to measure LVPECL Phase Noise, Period Jitter, Cycle-to-Cycle Jitter, and
Power Supply-Induced Phase Noise (PSPN) without filter added!*?!

Oscilloscope

Only use VDD sense

Only use for OE/OD Time

for Startup Time

Vbias (VDD-2) e N
measurement - GND 5 R ) measurement
et : o (] o :
. ' NS425A [E,wd| | .-
R3 @ Lz
1 Up—
ILgQ | _% g 50 T Active Probe
e o i T
= R4
GND 50
X At prob
GND ctive Probe
Vbias (VDD-2)

Figure 5. Test setup to measure LVPECL Output Waveform Characteristics, Current Consumption
(with Termination 2)[*4, Output Enable/Disable Time, and Startup Time

Notes:
13. See Figure 6 for the test setup to measure LVPECL Power Supply-Induced Phase Noise (PSPN) with filter added.
14. See Figure 7 for the test setup to measure LVPECL Current Consumption with Termination 1 or without Termination.
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Test Circuit Diagrams (continued)

Test Setups for FlexSwing Measurements!*9

Only use for PSPN or PSPN
with filter measurements

Phase Noise Analyzer

—

= LG 2w @
2 K
| I ——
Oscilloscope

1 . 1
1 GNDi ; :
1! e | T i
1" 10n | i
L -1 iz |
(et et eltr=liy=lts L R : <1y i
VDD SiTime 6801EB (Balun) i |
DUT T 50 Ohm cable | €1 MMcLSYP 3213 | : S as ¥ D] :
g g gy -

; 2 50 Ohm cable Only use for Period Jitter

3 a or Cycle-to-Cycle Jitter
G?D measurement

Figure 6. Test setup to measure FlexSwing Phase Noise, Period Jitter, Cycle-to-Cycle Jitter, and
Power Supply-Induced Phase Noise (PSPN) with and without filter added!'®

Oscilloscope

GND :
Only use for OE/OD Time J L =L L1l Or}grusst(;r‘\t/u%l?rﬁzse
measurement / N5425A |i§33§pmbe-| measurement

i i e e !
) Pinll  DUT | Bt | | "
| -mf 1 6 <7
1 90‘ =2 5 c
[ 4

GND N5425A

11348
Active Probe

Figure 7. Test setup to measure FlexSwing Output Waveform Characteristics, Current Consumption*”l, Qutput
Enable/Disable Time, and Startup Time

Notes:
15. The same test circuits are used for FlexSwing referenced to VDD and FlexSwing referenced to GND.
16. Test setup is also used to measure LVPECL Power Supply-Induced Phase Noise (PSPN) with filter added.
17. Test setup is also used to measure LVPECL Current Consumption with Termination 1 or without Termination.
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Test Circuit Diagrams (continued)

Test Setups for LVDS Measurements

Only use for PSPN or PSPN
with filter measurements

Phase Noise Analyzer

| VDD+50mVp2p_Sine |
[P I I
I/ Filter ! !
c3 RIS 1
|: 47u 051>1 !
1 GNDI| | |
n C4 | 1
| 10n \ |
1! | 1
LN | S, L a |
vDD SiTime 6801EB (Balun)
T 50 Chm cable
DUT _|/
1 6
2 5
3 4
=
GND
50 Ohm cable

-~ —-=71

Oscilloscope

50 Ohm cable

Only use for Period Jitter

or Cycle-to-Cycle Jitter
measurement

Figure 8. Test setup to measure LVDS Phase Noise, Period Jitter, Cycle-to-Cycle Jitter, and
Power Supply-Induced Phase Noise (PSPN) with and without filter added

Oscilloscope

Only use for OE/OD Time GI;ID - e
measurement VDD _I ® 0 R
b bndndioeidendiseliond . T
: Pm1| DUT J ‘1315p N5ii5A \A:tiler’ry
: ‘D:O: ; g RE Active Probe
e 3 4 100 N5425A
GND — o
Cc2
1.5p 11348
Active Probe
GND

Only use VDD sense
for Startup Time
measurement

Enable/Disable Time, and Startup Time

Figure 9. Test setup to measure LVDS Output Waveform Characteristics, Current Consumption, Output
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Test Circuit Diagrams (continued)

Test Setups for HCSL Measurements

Only use for PSPN or PSPN
with filter measurements

| e TI_ Phase Noise Analyzer

£8 2w &
@ :
- Oscilloscope

T R TR

N s o =

50 Ohm cable Only use for Period Jitter
or Cycle-to-Cycle Jitter
measurement

GND

= 50 Ohm cable

Figure 10. Test setup to measure HCSL Phase Noise, Period Jitter, Cycle-to-Cycle Jitter, and
Power Supply-Induced Phase Noise (PSPN) with and without filter added

Oscilloscope

Only use for OE/OD Time

measurement VDD GND - & 8 . Only use VDD sense
i [ T T 7S J T for Startup Time
i Pinl: DUT measurement
! 6 11348 £ 7
> 1 —2 5 Active Probe P ’
£ Py~ n i L
GND

3 i >
s 1
11348
= Active Probe
GND

Figure 11. Test setup to measure HCSL Output Waveform Characteristics, Current Consumption, Output
Enable/Disable Time, and Startup Time
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Test Circuit Diagrams (continued)

Test Setups for Low-Power HCSL Measurements

Only use for PSPN or PSPN
with filter measurements

Phase Noise Analyzer

| I
1 I
p! C Oscilloscope !
| c4 |
| 10n | e i |
1! h !
'_I'___'_'___'_'___'_'___'_ - — = | :
VDD SiTime 6801EB (Balun) : :
T 50 Ohmeable |€1 o Svpoos | : 1
1 N 1
50 Ohm cable Only use for Period Jitter
or Cycle-to-Cycle Jitter
measurement

50 Ohm cable

Figure 12. Test setup to measure Low-Power HCSL Phase Noise, Period Jitter, Cycle-to-Cycle Jitter, and
PowerSupply-Induced Phase Noise (PSPN) with and without filter added

Oscilloscope

Only use for OE/OD Time

_measurement vpo GND LT co'mdppE Onfly use VDD sense
. ! or Startup Time
1 Pml' DUT J N2425A |Miﬁ measurement
______ 3 4 AA%Y; N5425A
B T L —
GND 33 c2
1.5p
11348
i 2 Active Probe
. [ |

Figure 13. Test setup to measure Low-Power HCSL Output Waveform Characteristics, Current Consumption,
Output Enable/Disable Time, and Startup Time
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Waveform Diagrams

OUTN
VOH
OuUTP
VOL
GND i

Figure 14. LVPECL, HCSL, Low-Power HCSL, and FlexSwing Voltage Levels per Differential Pin

Duty Cycle = (PW / Period) x 100%

OUTP - OUTN
4— Period ———— >
<“— PW—>
80%
V_Swing
oV
Time
20% 20%
Ny L
—» Tr <— —» Tf 4—

Figure 15. LVPECL, HCSL, Low-Power HCSL, and FlexSwing Voltage Levels Across Differential Pair

OUTN ﬁ
VOI‘D_H VOD_L
AY
l \—‘
OUTP
VOS_H VOS_L
AVOD =VOD_H -VOD_L
AVOS =VOS_H-VOS_L l l

Figure 16. LVDS Voltage Levels per Differential Pin
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Waveform Diagrams (continued)

OUTP + OUTN v_da
2

A ——

Time

Figure 17. Differential Asymmetry (V_da)

OUTN
V_dsr ——» m —

ouTP

V_ds = Average of V_dsr and V_dsf

Figure 18. Differential Skew (V_ds) is measured as the Time between the Average Voltage Level and Crossing Voltage

OUTP-OUTN

_ov

\Y Swmg ' ‘ 0V Differential

Figure 19. Overshoot Voltage (V_ov) for LVPECL,

FlexSwing, HCSL, Low-power HCSL

~VIH
OE {active high)
OE [activelowfl\

- VIL

ouUT_diff
oY

N
R j
o
w

Iif sSWing
-+ - -

Figure 21. OE Pin Enable Timing (T_oe)

OUTP or OUTN

I

Figure 20. Overshoot Voltage (V_ov) for LVDS
Output

WIH
OE (active low) f|
|

[
OE (active high
[ g ]_\ il
|
i OUT_diff
o
d

|
|
[ To

L —
G0% of swing |

Figure 22. OE Pin Disable Timing (T_od)
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Termination Diagrams

LVPECL and FlexSwing Termination

The SiT9377 FlexSwing output drivers support low power without sacrificing signal integrity via simple terminations as shown in
Figure 24 and Figure 26, compared to traditional LVPECL drivers. The FlexSwing and LVPECL outputs are voltage-mode
drivers. Use the table and figures below to select a termination circuit for the desired supply voltage. The table also provides

LVPECL current consumption (I_load) into the load termination.

Table 199. Termination Options for LVPECL and FlexSwing Signaling

Signaling Supply Voltage Termination Options
Order Codes Figure 23 Figure 24 Figure 25 Figure 26 Figure 27 Figure 28
LUPECL OK'to use OK to use OK to use
referenced to Vdd ITIoad =40 mA Do Not Use I_load = OK to use I_load = Do Not Use
ugBp 433 X with 1'00 Q near- 28 mA 28 mA
end bias resistor
FlexSwing
[19]
referenced to Vdd OK to use OK to use OK to use OK to use Do Not Use
(See Figure 24 for
FlexSwi 25", "33", “XX, OK to use*” frequency ranges Do Not Use OK to use Do Not Use Do Not Use
exSwing YY and voltage
referenced to Gnd swings)
“18” Do Not Use OK to use Do Not Use OK to use
Thevenin-equivalent VDD
Shunt Bias Termination Termination network
network o F\
.1 i
) Z0=500Q ) D+
OUTN D-
R 0L bF $ ) Z0=500 } o-
B f Rs [Vad | Re(LvPECL) | |50 0
L ] 33V 100 Q vdd R: R, R: R,
25V 48.7Q Vi 33V | 127Q | 825Q = 4
25V | 2500 | 6250 -

Figure 23. Recommended LVPECL and FlexSwing!'él

Figure 25. LVPECL and FlexSwing DC-coupled Load
Termination when AC-coupled

Termination with Thevenin Equivalent Network[*

Receiver requires external bias: Y-Bias Termination
network
Shunt B;aest‘;lr::;mnauon U 9 Z0=500 ) _ o
0.1pF \
[ 7=wa ) or 6] zo=500 ) o
T 7=wa ) o RS, SR
Vdd | Frequency | RL&R2 | R3 Load current
Frequency (MHz) | Max V_Swing 500 500 V) | (MHz) @ | @ | (mAtyp) C N
<200 14V 33 2510 50 50 26.3 0.1 upl 3
644.53125 = =
200 to 644.53125 1 Vi 25 50 18 27.3 = =
83 < 250 50 220 12.1
25 <250 50 220 10.5

Receiver has internal bias: . . .
Figure 26. LVPECL and FlexSwing with DC-coupled

Parallel Shunt Load Termination
100 Q

Frequency (MHz) | Max V_Swing
<200 14V
200 to 644.53125 1

Figure 24. Recommended FlexSwing Termination when
AC-coupled
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Shunt Bias Termination Shunt Bias Termination
network \ network \
) 20=500Q ) ’ o+ ] Z0=50Q ) ’ o+
S ) 20=500 } o- $ ] Z0=500Q ) D
50 Q 50 Q 50 Q 50 Q
Vr=Vvdd-2V =
Figure 27. LVPECL and FlexSwing with Y-Bias Figure 28. FlexSwing Termination — Only for use with
Termination Supply Voltage Order Code “18”

Termination Diagrams (continued)

LVDS, Supply Voltage: 1.8V £5%, 2.5 V #10%, 3.3 V ¥10%, 2.25 V to 3.63 V, 1.71 Vto 3.63 V

0.1pF

) Z0 =500 A D+ ) Z0 =500 b+
0.1pF 1000 100 Q
S ) Z0 =500 i - ) Z0 =500 D-

Figure 29. LVDS AC Termination Figure 30. LVDS DC Termination at the Load

[}
Q

HCSL, Supply Voltage: 1.8 V £5%, 2.5V £10%, 3.3V £10%, 2.25V to 3.63V, 1.71 V to 3.63 V

R1
: LR 3 s T %o-sm
R2
50Q 50Q
= R1=R2=33Q
@ o (b)

Figure 31. (a) HCSL Source Termination and (b) HCSL Load Termination

Low-power HCSL, Supply Voltage: 1.8 V 5%, 2.5 V £+10%, 3.3 V +10%, 2.25V to 3.63 V, 1.71 V to 3.63 V

_ zo=s00 )

R1=R2=33Q

Figure 32. Low-power HCSL Termination

Notes:
18. Contact SiTime for optimum Rg values for FlexSwing options.
19. Contact SiTime for optimum R1 and R2 values for FlexSwing options.

Rev 1.0 Page 26 of 30 www.sitime.com


http://www.sitime.com/
https://www.sitime.com/contact-us
https://www.sitime.com/contact-us

S|T9377 220 MHz to 920 MHz Ultra-Low Jitter Differential XO for Standard Networking

HiTime

Dimensions and Patterns — 2.0 x 1.6 mm Xx mm

Package Size — Dimensions (Unit: mm)?%

PIN1—

Q|aaa c|

[¢]

b
4 \6

1]

M aaalc

(TOP VIEW)

/bbbl c]

EpE=RE=NgE

[
] O

L]
U0

(BOTTOM VIEW)

c
4 A SEATING

(N|cce|c

(SIDE VIEW)

adl

PLANE

SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A 0.700 | 0.750 | 0.800
STAND OFF A1 0.000 | 0.035 | 0.050
BODY SIZE - S05eE
E 1.600 BSC
LEAD WIDTH b 0.225 | 0.275 | 0.325
LEAD LENGTH L 0.300 | 0.400 | 0.500
LEAD PITCH e 0.730 BSC
?gEEQSECE aaa S
MOLD FLATNESS bbb 0.100
COPLANARITY cce 0.080
NOTE
1. ALL DIMENSION IN MM
HiTime
PKG INFO DRAWING NO.
6L PQFN POD-077-PQFN-006-C02016
2.000x1.600x0.750 mm REV SHEET
DATE [ 11-AUG-2024 BO3 01

Recommended Land Pattern (Unit: mm)2!

575

g

1.250

B

Note : All units in mm.,

Time

PKG INFO

SPL DRAWING NO.

DATE

2020/04/20

SPL-077-PQFN-006-C02016

6L PQFN

REV

[ SHEET

2.000x1.600 mm

A0

\ 01

Notes:

20. Top Marking: Y denotes manufacturing origin and XXXX denotes manufacturing lot number. The value of “Y” will depend on the as sembly location

of the device.

21. A capacitor of value 0.1 pF or higher between VDD and GND is required. An additional 10 yF capacitor between VDD and GND is required for the

best phase jitter performance.
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Dimensions and Patterns — 2.5 x 2.0 mm Xx mm

Package Size — Dimensions (Unit: mm)?%

SYMBOL| MIN | NOM | MAX
TOTAL THICKNESS A 0.800 | 0.850 | 0.900
STAND OFF A1 0.000 | 0.035 | 0.050
BODY SIZE X D 2.500 BSC
@ @ Y E 2.000 BSC
|
| I | LEAD WIDTH b 0.330 | 0.380 | 0.430
I s T LEAD LENGTH L 0.550 | 0.650 | 0.750
| ) I Llj u —'_L
LEAD PITCH e 0.900 BSC
PIN1— 1 PACKAGE TOLERANCE
aaa 0.100
- [E] T 1 T 1 MOLD FLATNESS bbb 0.100
ﬂ ‘ 3 | [ ] ”—‘ 1 COPLANARITY cce 0.080
1 1
d | | [
Tl | b ] NOTE
1. ALL DIMENSION IN MM
(TOP VIEW) (BOTTOM VIEW)
//]bbb[c] :
| A
ortior—ld | ! SEATING
[ PLANE
= i il
e .
(SIDE VIEW) Time
PKG INFO DRAWING NO.
6L PQFN POD-092-PQFN-006-C02520
2.500x2.000x0.850 mm REV SHEET
DATE | 11-AUG-2024 A02 01

Recommended Land Pattern (Unit: mm)?

0.630
==, ,_ 0.480
i
1 .0*00
-+ 1.400
1.950
Note : All units in mm,
. PKG INFO SPL DRAWING NO.

Time oL PO SPL-078-PQFW-006-C02520

DATE 2.500%2.000 mm REV SHEET
2020/04/20 AOO 01
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Dimensions and Patterns — 3.2 x 2.5 mm x mm

SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A 0.800 | 0.850 | 0.900
STAND OFF A1 0.000 | 0.035 | 0.050
X D 3.200 BSC
BODY SIZE
Y E 2.500 BSC
LEAD WIDTH 0.550 | 0.600 | 0.650
L 0.650 | 0.700 | 0.750
| @ | @ LEAD LENGTH
| [l L1 0.800 REF
i i i o _L LEAD PITCH e 1.100 BSC
4 | 6 L PACKAGE
PIN1 ! m —L TOLERANCE e Ba00
- __+__ E __J[____ 1 MOLD FLATNESS bbb 0.100
@ | COPLANARITY cce 0.080
q ’ 3 rL 1 ( L|1 ) DIMPLE WIDTH T 0.150 REF
. N N
Aleeale I [b] (T) 1 (P) DIMPLE LENGTH P 0.150 REF
C
] = DIMPLE DEPTH A2 0.100 REF
(TOP VIEW) (BOTTOM VIEW)
(A2) NOTE
’ 1. ALL DIMENSION IN MM
[//Tobb]c] ! t
A
I | ! SEATING
Bl | R
ceele ’ A_1
FiTime
PKG INFO DRAWING NO.
6L PQFD POD-076-PQFD-006-C03225
3.200x2.500x0.850 mm REV SHEET
DATE | 11-AUG-2024 B02 01

Recommended Land Pattern (Unit: mm)?

0.875 0.700
1.150 N
| o+ 11.750
2.325
Note : All units in mm.
Ti me PKG INFO SPL DRAWING NO.
SPL-076-PQFD-006-C03225
DATE 6L PQFD REV SHEET
3.200x2.500 mm
2020/04/20 AO1 01
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Additional Information

Table 20. Additional Information

Document ‘ Description Download Link

ECCN #: EAR99 Five character designation used on the commerce —
Control List (CCL) to identify dual use items for export
control purposes.

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-library/manufacturing-
manufacturing related info notes-sitime-products

Termination Techniques Termination design recommendations http://www.sitime.com/support/application-notes

Layout Techniques Layout recommendations http://www.sitime.com/support/application-notes

Evaluation Boards SiT6760EB https://lwww.sitime.com/support/resource-library/user-

manuals/sit6760eb-evaluation-board-user-manual

Revision History
Table 20. Revision History

Revision Release Date Change Summary
0.1 20-Apr-2021 Preliminary datasheet
0.11 12-May-2022 Updated FlexSwing tables
0.2 5-Aug-2022 Updated Electrical Characteristics tables and descriptions

Preliminary datasheet
Added Test Diagrams section

0.65 12-Aug-2022 Updated Electrical Characteristics tables and descriptions
Updated frequency range

0.66 22-Sep-2022 Formatting changes

0.67 13-Oct-2022 Updated Dimensions and Patterns diagrams

1.0 7-Oct-2024 Revision 1.0

SiTime Corporation, 5451 Patrick Henry Drive, Santa Clara, CA 95054, USA | Phone: +1-408-328-4400 | Fax: +1-408-328-4439

© SiTime Corporation 2024. The 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 is caused in 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, storage, handling, warehousing or transportation, or (v) being subjected to unusual physical, thermal, or electrical stress.

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 usage of trade, as well as any common-law duties relating to accuracy or lack of negligence, with respect to this material, any SiTime product and any product documentation. This product
is not suitable or intended to be used in a life support application or component, to operate nuclear facilities, in military or aerospace applications, 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 THIS PRODUCT FOR ANY APPLICATION OR IN ANY COMPONENTS USED IN LIFE SUPPORT DEVICES, TO OPERATE NUCLEAR FACILITIES,
FOR MILITARY OR AEROSPACE USE, OR IN OTHER MISSION-CRITICAL APPLICATIONS OR COMPONENTS WHERE HUMAN LIFE OR PROPERTY MAY BE AT STAKE.

For military and aerospace applications, refer to SiT9357 datasheet or the SiTime Endura products page at http://www.sitime.com/solutions/aerospace-defense.

SiTime owns 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.

Rev 1.0 Page 30 of 30 www.sitime.com


http://www.sitime.com/
https://www.sitime.com/support/resource-library/manufacturing-notes-sitime-products
https://www.sitime.com/support/resource-library/manufacturing-notes-sitime-products
http://www.sitime.com/support/application-notes
http://www.sitime.com/support/application-notes
https://www.sitime.com/support/resource-library/user-manuals/sit6760eb-evaluation-board-user-manual
https://www.sitime.com/support/resource-library/user-manuals/sit6760eb-evaluation-board-user-manual
https://www.sitime.com/sit9357
http://www.sitime.com/solutions/aerospace-defense

