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Figure 2: Altium Designer simulation waveform for SiT8208 driving load through 5 in transmission
line. Trace impedance — 54, 60, and 66 Q, supply voltage — 3.3 V, source termination — 43 Q, load
capacitance - 5 pF.
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Figure 3: Series termination with multiple loads lumped at the end of the trace
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Figure 4: Altium Designer simulation waveform (at the load side) for SiT8208 driving two loads
lumped at the end of 5-in. trace. Trace impedance — 60 Q, supply voltage — 3.3 V, source
termination — 43 Q, load capacitance — 5 pF.
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Figure 5: Altium Designer simulation waveform (at the load side) for SiT8208 driving two loads
when the trace from the driver splits after 2 in. into two 3-in. sections each connecting to the load.
Trace impedance — 60 Q, supply voltage — 3.3 V, source termination — 43 Q, load capacitance —
5 pF.
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Figure 7. Altium Designer simulation waveform (at the load side) for SiT8208 driving two 5-in.
transmission lines. Trace impedance — 60 Q, supply voltage — 3.3V, Rs =15 Q, C. =5 pF.
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Figure 8: Altium Designer simulation waveform (at the load side) for SiT8208 driving two 5-in.
transmission lines. Trace impedance — 50 Q, supply voltage - 3.3V, Rs =0 Q, C_ =5 pF.
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Figure 9: Altium Designer simulation waveform (at both loads) for SiT8208 driving two 5-in.
transmission lines when the capacitance at the two loads is not balanced. Trace impedance —
60 Q, supply voltage - 3.3V, Rs =15 Q, C. 1 =5 pF, C.2 = 10 pF.
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Figure 10: Altium Designer simulation waveform (at both loads) for SiT8208 driving two
transmission lines of different length. Trace impedance — 60 Q, supply voltage — 3.3 V, Rs =15 Q,
CL=5 pF.
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Figure 12: Altium Designer simulation waveforms (at the load side) across corners (temperature,
supply voltage and process) for SiT8208 driving two transmission lines using star topology
(Figure 11). Trace impedance — 60 Q, trace segment length — 2 in., nominal supply voltage — 3.3V,
Rs=10Q,R;=10Q, C. =5 pF.
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Figure 13: Altium Designer simulation waveforms (at the load side) for range of R; values for
SiT8208 driving two transmission lines using star topology (Figure 11). Trace impedance — 60 Q,
trace segment length — 2 in., supply voltage - 3.3V, Rs =10 Q, C. =5 pF.
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Figure 14: Altium Designer simulation waveforms (at the load side) for range of Rs values for
SiT8208 driving two transmission lines using star topology (Figure 11). Trace impedance — 60 Q,
trace segment length — 2 in., supply voltage - 3.3V, Ri=10Q, C_. =5 pF.
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Figure 15: Altium Designer simulation waveforms (at the load side) across process corners for
SiT8208 driving two transmission lines using star topology (Figure 11). Additional 15 pF capacitor
at the source used to slow down signal edges. Trace impedance — 60 Q, trace segment length — 5
in., supply voltage-3.3V,Ri=10Q, C_. =5 pF.

The Smart Timing Choice™ 12 SiT-AN10002 Rev1.1J1.1



L]
m I I m e'M Termination Recommendations for SiTime Single-Ended
Oscillators

3.3 V—ARIEEFRATZ/BADO— - /N - T4 ILEADHR
BBY—RIEV—RLHERITEES A VEHBEL. EESA VRAICIYOEZEYRAATVET, mF
SAUDBBIZFIEAFTISIE. TYCEEFBLERFSAN—TRES IS E#RETZIEESI U
RATWET, farend DAFICE>TEES A VIEFSA/E LTHETZ0DT. AFH 5 RI-EEBI«
VE—HVRIESA VA VE—FVRFELLESTVET,

BEDIC /Ay I ANDAFIBHLAIENTT, BEA VE—FVREER/S VE—F R EHICHE
FMAZRCITANADESHEA— NNR T4 LA EHELTVWET, COKSBIAILEDAY F4 TR
B#IE 2,6, TF, 50Q DIEESA UDB/EF. a—F—RAEHEMN 637 MHz 0O— - /XX - T4 LA B
EREhExET,

FEAEDT TV r—2avIicBVWT, COT4LE02—F—REBIE+HIZEL. E5DHLES
EECLEEA, LAL., a—FT—FAEREMAI Dy /) OBFEEZ LES LS. 1 —Y—FAEHEE
BIZERTHINETY,

4 sERH

[1] Howard W. Johnson, Martin Graham. High-speed digital design: a handbook of black magic.
Upper Saddle River, New Jersey: Prentice Hall PTR, 1993

[2] SiTime Corporation. SiT8208 Ultra Performance Oscillator datasheet, Rev 1.02, 2013
(http://www.sitime.com/products/datasheets/sit8208/SiT8208-datasheet. pdf)
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fI & A: Signal edge propagation in a series terminated
transmission line
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Figure 16: Signal formation at different points of the transmission line
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{168 B: Reflection coefficients
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Figure 17: Transmission line parallel load termination
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Termination Recommendations for SiTime Single-Ended

Oscillators

f€& C: Output impedances of SiTime parts for different drive

strength options

Table 1: Output impedance (SiT8208/9, SiT3807/8/9, SiT3907)

) Transmission line impedance
Dr"’g;:irfggth Zo = 50 Ohm Zo = 60 Ohm

1.8V 2.5V 3.3V 1.8V 2.5V 3.3V
L NA NA NA NA NA NA
A NA NA NA NA NA NA
R NA NA NA NA NA NA
B NA NA NA NA NA NA
S NA NA NA NA NA NA
D NA NA 35.3 NA NA 30.5
T NA NA 26.2 NA NA 24.0
E NA NA 21.4 NA NA 20.1
U NA NA 18.2 NA NA 17.3
F NA NA 15.8 NA NA 15.3
W NA NA 14.2 NA NA 13.7
G 27.7 15.7 12.8 24.0 15.2 12.4
X 23.6 14.2 11.6 21.1 15.0 11.3
K 20.5 13.0 10.7 19.0 12.6 10.4
Y 18.4 11.9 9.9 17.4 11.6 9.6
Q 16.7 11.1 9.2 16.0 10.8 9.1
Z 15.5 10.4 8.6 14.9 10.2 8.4
M 14.4 9.7 8.1 13.8 9.5 7.9
N 13.3 9.1 7.6 12.9 9.0 7.5
P 12.6 8.6 7.2 12.2 8.5 7.1

NA — these settings are not recommended for driving long transmission lines
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Table 2: Output impedance (SiT1602, SiT8008, SiT8009, SiT1618, SiT8918, SiT8919, SiT8920,
SiT8921, SiT9201, SiT2002, SiT2018, SiT2019, SiT2020, SiT2021)

i Transmission line impedance
D”"thtir:ggth Zo = 50 Ohm Zo = 60 Ohm

1.8V 2.5V 3.3V 1.8V 2.5V 3.3V
L NA NA NA NA NA NA
A NA NA NA NA NA NA
R NA NA NA NA NA NA
B NA NA NA NA NA NA
T NA NA 27.8 NA NA 24.8
E NA NA 22.2 NA 28.4 20.6
U NA 24.8 18.8 NA 23.7 17.8
F 40* 21.2 16.4 35* 20.4 15.6

NA — settings are not recommended for driving long transmission lines
* - board level simulation using SiTime provided IBIS models is highly recommended to
ensure acceptable signal integrity

SiTime Corporation
990 Almanor Avenue
Sunnyvale, CA 94085
USA

Phone: 408-328-4400

http://www.sitime.com

© SiTime Corporation, 2008-2014. 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
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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. Products sold by 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.
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