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SILICON LABS

SL38000

Programmable 4-PLL CG with VCXO and SSCG

Key Features
e 4 Programmable PLLs with up to 9 Clock Outputs
and 2 REFCLKs
e Wide 2.5V to 3.3V +/-10% power supply range
e CLKOUTSs support 3.3V to 2.5V or 1.8V +/-10%
e Low power dissipation and low jitter
e Programmable VCXO and SSCG options
e EEPROM or I2C Programmability

e Programmable Center or Down Spread Modulation
from 0.25 to 5.0%

e 8 to 48 MHz external crystal range

e 8to 166 MHz external clock input range

e Programmable 1 to 200 MHz clock output range
» |Integrated intemal voltage regulator

e Programmable PD#/OE/SSON#/FS functions

e Programmable CL at XIN and XOUT pins

e Programmable output rise and fall times

e 28-pin TSSOP package with commercial and
industrial temperature ranges

Description

The SL38000 a fully integrated 4 PLL programmable low
power Clock Generator with SSCG and VCXO functions
used for reducing Electromagnetic Interference (EMI) and
general purpose frequency synthesizing. The product is
designed using Spectralinear proprietary programmable
EProClock™ phase-locked loop (PLL) and Spread
Spectrum Clock (SSC) technology to synthesize and
modulate the input clock. The modulated clock can
significantly reduce the measured EMI levels, and leading
to the compliance with regulatory agency requirements.

Up to 9 output clock frequencies and 2 REFOUT clocks,
Spread %, output rise and fall times for each clock outputs,
crystal load, modulation frequency and PD#/OE/SSON#/FS|
functions can be programmed to meet the needs of wide
range of applications. The SL38000 operates from 2.5V to
3.3V power supply voltage range. The output clocks
(CLKOUTSs) can support 3.3 to 2.5V or 1.8V +/-10%. The
product is offered in 28-pin TSSOP package with
commercial and industrial grades.

Benefits

Apbplications e Peak EMI reduction of 8 to 16 dB
PP e Fast time-to-market
e Printers, MFPs, Digital Copiers e Cost Reduction
e DTV, HDTV, DVD-RW and STB * Reduction of PCB layers
- e Eleminates the need for XOs and VCXOs
e General Purpose Frequency Synthesising
Block Diagram
VvDDO
|<¢—— CLKOUT-1 or MF-1
XIN/CLKIN s XTAL
&%CILL\&TC% - PLL-1 i l<—— CLKOUT-2 or MF-2
XOUT ~—o or
viN — * Dri?g:g l\::ith CLKOUTS or MF-3
(Optional) .
VDOA e »  PLL2 > Multi |<——= CLKOUT-4 or MF-4
Input Mux s Function I/O
* and Control < and |<——= CLKOUT-5 or MF-5
cguiator? J vorLLe Logic Output
Drivers Drive |<— CLKOUT-6 or MF-6
VSsSA P o
» SS-PLL-3 = Strength
VDDX * ’ Control |<—— CLKOUT-7 or MF-7
|<¢——= REFOUT-1 or MF-9
Regulator-2 ['x %o » SSPLLA4 >
and Core |<¢—— REFOUT-2 or MF-13
VSsX A 1 A - + J -
4
p vsso
SS Logic Mux and Div
Control Control
CLKOUT-8. SDATA or * f f
MF-10 - 12C Interface | _ MEMORY Configuration
CLKW;;?-1§CLK Ol | Inputlogic [ * | Configuration > Logic l——————————— MF-8 or MF13
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Pin Configuration

\/
XIN/CLKIN | 1 Y 28 | xouT
MF-8 | 2 27 | VDDX
MF9 | 3 26 | VDDA
VIN | 4 25| MF-13
VDDO-1 [ 5 24| MF-12
vDDO-6 [ 6 23| VDDO-4
vssx | 7 22 | vDDO-3
SL38000
VvssA | 8 21| vsso4
vsso-1 | 9 20 | vss0-3
vsso-2 |10 19| CLKOUT-7/MF-7
CLKOUT-1/MF-1 |11 18 | CLKOUT-6/MF-6
CLKOUT-8/SDATA/MF-10 |12 17| CLKOUT-5/MF-5
CLKOUT-2/MF-2 |13 16 | CLKOUT-4/MF-4
CLKOUT-9/SCLK/MF-11 |14 15| CLKOUT-3/MF-3

28-Pin TSSOP Package
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Pin Description

SL38000

Pin Pin Name Pin Pin Description
Number Type
1 XIN/CLKIN Input Crystal oscillator or external clock input.
2 MF-8 Input Multi function input/output. Programmed as OE, FS. There is no programmable
pull-up/down resistor.
3 MF-9 110 Multi function input/output. Programmed as REFOUT-1, OE, PD#, SSON# or
FS. Only programmable pull-up resistor available.
4 VIN Input | VCXO control pin VIN.
1" CLKOUT-1 110 Programmable Clock Output-1. This pin can be programmed as OE, PD#,
or MF-1 SSON# or FS. Programmable pull-up/down resistor is available.
12 CLKOUT-8, 110 Programmed as Clock Output-8 or Serial Data Input or multi function input.
SDATA or This pin can be programmed as OE, PD#, SSON# or FS. Programmable pull-
MF-10 up/down resistor is available.
13 CLKOUT-2 110 Programmable Clock Output-2. This pin can be programmed as OE, PD#,
or MF-2 SSON# or FS. This pin can be programmed as OE, PD#, SSON# or FS.
Programmable pull-up/down resistor is available.
14 CLKOUT-9, 110 Programmable Clock Output-9, Serial Data Input Clock or multi function input.
SCLK or This pin can be programmed as OE, PD#, SSON# or FS. Programmable pull-
MF-11 up/down resistor is available.
15 CLKOUT-3 110 Programmable Clock Output-3. This pin can be programmed as OE, PD#,
or MF-3 SSON# or FS. Programmable pull-up/down resistor is available.
16 CLKOUT-H4 110 Programmable Clock Output-4. This pin can be programmed as OE, PD#,
or MF-4 SSON# or FS. Programmable pull-up/down resistor is available.
17 CLKOUT-5 110 Programmable Clock Output-5. This pin can be programmed as OE, PD#,
or MF-5 SSON# or FS. Programmable pull-up/down resistor is available.
18 CLKOUT-6 110 Programmable Clock Output-6. This pin can be programmed as OE, PD#,
or MF-6 SSON# or FS. Programmable pull-up/down resistor is available.
19 CLKOUT-7 110 Programmable Clock Output-7. This pin can be programmed as OE, PD#,
or MF-7 SSON# or FS. Programmable pull-up/down resistor is available.
24 MF-12 Input Multi function input. Programmed as OE, PD#, SSON# or FS.
Programmable pull-up/down resistor is available.
25 MF-13 110 Multi function input/output. Programmed as REFOUT-2, OE, PD#, SSON# or
FS. Programmable pull-up/down resistor is available.
26 VDDA Power | Power supply, 3.3V to 2.5V, for PLLs.
27 VDDX Power | Power supply, 3.3V to 2.5V, for oscillator and core logic.
7 VSSX Power | Power supply ground for oscillator and core logic.
8 VSSA Power | Power supply ground for PLLs.
5 VDDO-1 Power | Power supply for CLKOUT-3, 3.3V to 2.5V or 1.8V, VDDO < VDD.
6 VDDO-2 Power | Power supply for CLKOUT-1/2/8/9, 3.3V to 2.5V or 1.8V, VDDO < VDD.
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22 VDDO-3 Power | Power supply for CLKOUT-5/6/7, 3.3V to 2.5V or 1.8V, VDDO < VDD.

23 VDDO-4 Power | Power supply for CLKOUT-4, 3.3V to 2.5V or 1.8V, VDDO < VDD.

9 VSSO-1 Power | Power ground for CLKOUT-3.

10 VSSO-2 Power | Power ground for CLKOUT-1/2/8/9.

20 VSSO-3 Power | Power ground for CLKOUT-5/6/7 .

21 VSSO-4 Power | Power ground for CLKOUT-4.

28 XOouT Output | Leave unconnected when external clock is used.

Absolute Maximum Ratings

Description Condition Min Max Unit
Supply voltage, VDD VDDA and VDDX -0.5 4.2 v
Supply voltage, VDDO VDDO<VDDA=VDDX - VDD v
All Inputs and Outputs -0.5 VDD+0.5 \'
Ambient Operating Temperature In operation, C-Grade 0 70 °C
Ambient Operating Temperature In operation, |-Grade -40 85 °C
Storage Temperature No power is applied -65 150 °C
Junction Temperature In operation, power is applied - 125 °C
Soldering Temperature - 260 °C
ESD Rating (Human Body Model) JEDEC22-A114D -4,000 4,000 v
ESD Rating (Charge Device Model) JEDEC22-C101C -1,500 1,500 \'
ESD Rating (Machine Model) JEDEC22-A115D -250 250 v

DC Electrical Characteristics (C-Grade)
Unless otherwise stated VDDA=VDDX=2.5V to 3.3V+/-10%, CL=15pF and Ambient Temperature range 0 to +70 Deg C

Description Symbol Condition Min Typ Max Unit
Operating Voltage VDD VDD+/-10% 297 33 363 \%
Input Low Voltage VIL S'[‘)"g%g‘gas'gg;f s 0 - 03vDD | V
Input High Voltage VIH gg"g%g‘g*s"g;{:op:ggsrammed as | 07vDD - VDD v
Output High Voltage VOH1 gigg?g;gﬁfmgrammed as v%%o- - - v
Output Low Voltage VOL1 gfgﬂﬁhgﬂ'&?g’amme" as - - 05 v
Output High Voltage VOH2 | St Eo g programmedas ) VODO- - - v
Output Low Voltage VOL2 gizgmﬁlhé?'gu‘}mgmmmed as ; : 04 v
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VIN=VDD, Input Pins are

. programmed as PD#, OE, SSON# . .

Input High Current . or FS, and no pull-up/down resister - L WA

used

VIN=GND, Input Pins are

programmed as PD#, OE, SSON# _ _
input Low Crarent I or FS, and no pull-up/down resister L 10 WA

used
Pull-up or Down If Programmed at pins PD#, OE,
Resistors RPUD | ssoNg, Fs and CLKOUT 100 175 250 | kO
Operating Supply FIN=27MHz and all 7 clocks are

IDD1 - 1 T A
Current bb at 33MHz and CL=0 6 BD m
Operating Supply FIN=27MHz and all 9 clocks are
IDD2 - 22 TBD A
Current at 66MHz and CL=0 m
Standby Current ISBC PD#=GND - 90 120 HA
Output Leakage Current 10L OE=GND at CLKOUT pins -10 - 10 pA
Programmable o Minimum setting value - 8 - pF
Input Capacitance at CoI:t Maximum setting value - 40 - pF
Pins 1 and 28 Resolution (programming steps) - 05 - pF
. Pins 4 and 8 if programmed as

Input Capacitance CIN2 PD%, OE, SSON or FS - 4 6 pF
Load Capacitance CL All CLKOUT outputs - - 15 pF

AC Electrical Characteristics (C-Grade)
Unless otherwise stated VDDA=VDDX= 2.5V to 3.3V+/-10%, CL=15pF and Ambient Temperature range 0 to +70 Deg C

Parameter Symbol Condition Min Typ Max Unit
Input Frequency Range FIN1 Crystal or Ceramic Resonator 8 - 48 MHz
Input Frequency Range FIN2 External Clock 3 - 166 MHz
Output Frequency Rangel FOUT1 | CLKOUT, VDDO=3.3V to 2.5V 3 - 200 MHz
Output Frequency Rangel FOUT2 | CLKOUT, VDDO=1.8V 3 - 166 MHz
Output Frequency Rangel FOUT3 | REFCLK, crystal or resonator input 0.25 - 48 MHz
Output Duty Cycle DC1 SSCLK 45 50 55 %
Output Duty Cycle DC2 REFCLK , Xtal input 45 50 55 %
Output Duty Cycle DC3 REFCLK, clock input 40 50 60 %
Input Duty Cycle DCIN Clock Input, Pin 3 40 50 60 %
Cycle-to-Cycle Jitter CCJ1 FIN=27MHz, all 7 clocks are - 180 TBD ps
(SSCLK - Pins 4/6/7/8) programmed at 66MHz, CL=15pF
Cycle-to-Cycle Jitter CCJ2 FIN=27MHz, all 9 clocks are - 220 TBD ps
(SSCLK — Pins 4/6/7/8) programmed at 66MHz, CL=15pF
Power supply Ramp | PSR | Tme or V0D esctng im0 -2 s

power supply ramp
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tPLL Time from VDD reaching minimum - 7.8 9.0 ms
PLL Lock Time specified value to valid output
frequencies at all outputs
PD# Power-up Time tPU2 Time from PD# rising edge to valid - 50 7.0 ms
(Crystal or Clock) frequency at outputs
Output Enable Time tOE Time from OE falling edge to Hi-Z at - 200 350 ns
outputs
Output Disable Time toD Time from OE falling edge to Hi-Z at - 200 350 ns
outputs
Spread Percent Range SPR-1 Center Spread +/-0.125 - +/-2.5 %
Spread Percent Range SPR-2 | Down Spread 50 - -0.25 %
Modulation Frequency FMOD | Programmable, 31.5 kHz standard 26 315 120 kHz

DC Electrical Characteristics (C-Grade)
Unless otherwise stated VDDA=VDDX=2.5V to 3.3V+/-10%, CL=15pF and Ambient Temperature range -40 to +85 Deg C

Description Symbol Condition Min Typ Max Unit
Operating Voltage VDD VDD+/-10% 297 3.3 3.63 \'%
Input Low Voltage VIL ggﬂg%gvsesl,g@soprrggrammed as 0 - 03VDD | V
Input High Voltage VIH gg"ﬁ%ﬁ"ses";@soﬂrggrammed as | 0.7vDD : VDD v
Output High Voltage VOH1 gﬁgﬁ?ﬁz; g‘j{”ogram"‘ed as V%%O' - - Vv
Output Low Voltage VOL1 g_lk:gg_géEFl’:irgu;;[ogrammed as - - 05 \
Output High Voltage voHz | S SimA . Ers programmedas ) VODO- - - v
Output Low Voltage VOL2 gfg@%hEpF"gUmegrammed as : : 04 v

VIN=VDD, Input Pins are
programmed as PD#, OE, SSON#

Input High Current ik or FS, and no pull-up/down resister e B 15 WA
used
VIN=GND, Input Pins are
programmed as PD#, OE, SSON# B B
input Low Current I or FS, and no pull-up/down resister L 15 WA
used
Pull-up or Down If Programmed at pins PD#, OE,
Resistors RPUD | 55ON#, FS and CLKOUT 100 175 250 kQ
Operating Supply FIN=27MHz and all 7 clocks are
IDD1 - 20 TBD A
Current at 33MHz and CL=0 m
Operating Supply FIN=27MHz and all 9 clocks are
IDD2 - 28 TBD A
Current at 66MHz and CL=0 m
Standby Current ISBC PD#=GND - 140 200 pA
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Output Leakage Current I0L OE=GND at CLKOUT pins -15 - 15 A
Programmable o Minimum setting value - 8 - pF
in
Input Capacitance at Maximum setting value - 40 - pF
. Cout
Pins 1 and 28 Resolution (programming steps) - 05 - pF
. Pins 4 and 8 if programmed as
Input Capacitance CIN2 PD# OE, SSON or FS - 4 6 pF
Load Capacitance CL All CLKOUT outputs - - 15 pF

AC Electrical Characteristics (C-Grade)
Unless otherwise stated VDDA=VDDX= 2.5V to 3.3V+/-10%, CL=15pF and Ambient Temperature range -40 to +85 Deg C

Parameter Symbol Condition Min Typ Max Unit
Input Frequency Range FIN1 Crystal or Ceramic Resonator 8 - 48 MHz
Input Frequency Range FIN2 External Clock 3 - 166 MHz
Output Frequency Rangel FOUT1 | CLKOUT, VDDO=3.3V to 2.5V 3 - 200 MHz
Output Frequency RangeI FOUT2 | CLKOUT, vDDO=1.8V 3 - 166 MHz
Output Frequency Rangel FOUT3 | REFCLK, crystal or resonator input 0.25 - 48 MHz
Output Duty Cycle DC1 SSCLK 45 50 55 %
Output Duty Cycle DC2 REFCLK , Xtal input 45 50 55 %
Output Duty Cycle DC3 REFCLK, clock input 40 50 60 %
Input Duty Cycle DCIN Clock Input, Pin 3 40 50 60 %
Cycle-to-Cycle Jitter CCJ1 FIN=27MHz, all 7 clocks are - 200 TBD ps
(SSCLK - Pins 4/6/7/8) programmed at 66MHz, CL=15pF
Cycle-to-Cycle Jitter CCJ2 FIN=27MHz, all 9 clocks are - 250 TBD ps
(SSCLK - Pins 4/6/7/8) programmed at 66MHz, CL=15pF
tPSR Time for VDD reaching minimum - - 12 ms
.l:ic:"‘" eer supply Ramp specified value and monolithic
power supply ramp
tPLL Time from VDD reaching minimum - 7.8 9.0 ms
PLL Lock Time specified value to valid output
frequencies at all outputs
PD# Power-up Time tPU2 Time from PD# rising edge to valid - 55 8.0 ms
(Crystal or Clock) frequency at outputs
Output Enable Time tOE Time from OE falling edge to Hi-Z at - 250 400 ns
outputs
Output Disable Time toOD Time from OE falling edge to Hi-Z at - 250 400 ns
outputs
Spread Percent Range SPR-1 Center Spread +/-0.125 - +/-2.5 %
Spread Percent Range SPR-2 | Down Spread -50 - -0.25 %
Modulation Frequency FMOD Programmable, 31.5 kHz standard 25 315 120 kHz
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Programmable Output Clock (CLKOUT) Rise and Fall Times

SL38000

The output clock rise and fall times (tr/tf) of each clock output can be programmed independently to match drive level

to load impedance.

Programming VDDO=3.3V VDDO=2.5V VDDO=1.8V Unit
ni
Code CL=15pF CL=15pF CL=15pF
000 4.00 480 5.60 ns
001 2.00 260 3.20 ns
010 1.40 1.80 220 ns
011 1.10 1.40 1.70 ns
100 0.85 1.10 1.40 ns
101 0.70 0.90 1.10 ns
110 0.55 0.70 0.90 ns
Table 1. Programmable CLKOUT Rise and Fall Times
Notes:
1. All typical values are at respective nominal VDD values.
2. The worst case rise and fall times variations are +/- 20% for C-Grade and +/-30% for I-grade.
12C-Bus Timing Specifications
STANDARD-MODE FAST-MODE
PARAMETER SYMBOL UNIT
MIN. MAX. MIN. MAX.
SCL Clock fscL 0 100 0 400 kHz
Frequency
START hold tHD;sTA 40 - 06 - us
time
SCLK LOW tLow 47 - 1.3 - us
period
SCLK HIGH tHIGH 40 - 06 - us
period
START Set- tsu;paT 47 - 06 - us
up time
SDA set-up tsu;paT 250 - 100 - ns
time
SDA/SCLK tr - 1000 - 300 ns
rise time
Rev 1.1, August 7, 2008 Page 8 of 12
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SDA/SCLK tF - 300 - 300 ns
fall time

STOP set-up tsu;sto 40 - 06 - ns
time

Bus free time tsur 47 - 1.3 - us

Table 2. 12C-Bus Timing Specification

SDATA—‘_J: / Jit | / x \ ] | |

I X
t tz )
trdp! €= tow te I tsupar = r'tm,sm tour
|
SCLK Y \ [\ / \
| |
—» tuoista -> o tsusTa tsusto P —

tuo.0aT thic

w

Sr P S

12C-Bus Timing Diagram

External Components & Design Considerations
Typical Application Schematic
TBD

Comments and Recommendations

Decoupling Capacitor: A decoupling capacitor of 0.1uF must be used between all VDD and VSS pins on PCB.
Place the capacitor on the component side of the PCB as close to the VDD pins as possible. The PCB trace to the
VDD pins and to the GND via should be kept as short as possible Do not use vias between the decoupling capacitor
and the VDD pins.

Series Termination Resistor: A series termination resistor is recommended if the distance between the outputs
(CLKOUT or REFCLK pins) and the load is over 1 ¥z inch. The nominal impedance of the all clock outputs are about
25 Q. Use 20 Q resistor in series with the output to terminate 50Q trace impedance and place 20 Q resistor as close
to the SSCLK output as possible.

Crystal and Crystal Load: Use only parallel resonant fundamental crystals. DO NOT USE higher overtone crystals.
To meet the crystal initial accuracy specification (in ppm); the internal on-chip programmable capacitors PCin and
PCout must be programmed to match the crystal load requirement. These values are given by the formula below:
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PCin(pF) =PCout(pF)= [(CL(pF) — Cp(pF)/2)] x 2
Where CL is crystal load capacitor as given by the crystal datasheet and Cp(pF) is the compensation factor for the

total parasitic capacitance at XIN or XOUT pin including PCB related parasitic capacitance.

As an example; if a crystal with CL=18pF is used and Cp=4pF, by using the above formula, PCin=PCout=[(18-(4/2)] x
2 = 32pF. Programming PCin and PCout to 32pF assures that this crystal sees an equivalent load of 18pF and no
other external crystal load capacitor is needed. Deviating from the crystal load specification could cause an increase
in frequency accuracy in ppm. Refer to the Table 5 for the recommended crystal specifications.

Recommended External Crystal Specifications (XO Version)

Parameter Description Min Typ Max Unit Comments
FNOM Nominal Crystal 8 - 48 MHz | Fundamental Mode — AT Cut
Frequency Range
CL Nominal Crystal Load 6 12 18 pF Load for +/-0 ppm Fo resonance
value
R1,1 Equivalent Series 20 40 100 Ohm | F-Range: 8.0 to 12.999 MHz
Resistance
R1,2 Equivalent Series 125 25 60 Ohm | F-Range: 13.0 to 19.999 MHz
Resistance
R1,3 Equivalent Series 10 20 50 Ohm | F-Range: 20.0 to 48.000 MHz
Resistance
DL1,1 Crystal Drive Level - - 200 uw F-Range: 8.0 to 19.999 MHz
DL1,2 Crystal Drive Level - - 150 uw F-Range: 20.0 to 48.000 MHz
Co1 Shunt Capacitance - 4 54 pF SMD Xtals
Co2 Shunt Capacitance - 5 7.2 pF Through Hole (Leaded) Xtals

Table 3. Recommended Crystal Specifications
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Package Outline and Package Dimensions

28-Pin TSSOP Package
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Thermal Characteristics

Parameter Symbol Condition Min | Typ Max | Unit
6J1A Still air - TBD - °C/W

Thermal Resistance . 5
Junction to Ambient 6J1A 1nV/s air flow - TBD - C/IW
6J1A 3nv/s air flow - TBD - °C/W
Thermal Resistance 61C Independent of air flow - TBD - °C/W

Junction to Case
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Ordering Information [']

Ordering Number [2] Marking Shipping Package Package Temperature
SL38000ZC-XXX SL38000ZC-XXX Tube 28-pin TSSOP 0to 70°C
SL38000ZC-XXXT SL38000ZC-XXX Tape and Reel 28-pin TSSOP 0to 70°C
SL38000Z1-XXX SL380004ZI-XXX Tube 28-pin TSSOP -40 to 85°C
SL38000ZI-XXXT SL38000Z1-XXX Tape and Reel 28-pin TSSOP -40 to 85°C
Notes:

1. All SLI products are RoHS compliant.
2. “XXX" is “Dash” number and will be assigned by SLI for final programmed samples and production
units based on customer programming requirements.
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ClockBuilder Pro Wizard
SILICON LABS l We Make Timing Simple

Work With a Design

B Evaluation Board Detected

54180 (V0 O Dl Pram

ClockBuilder Pro

One-click access to Timing tools,
documentation, software, source
code libraries & more. Available for
Windows and iOS (CBGo only).

www silabs.com/CBPro

Timing Portfolio SW/HW Quality Support and Community
www.silabs.com/timing www.silabs.com/CBPro www.silabs.com/quality community silabs.com

Disclaimer

Silicon Laboratories intends to provide customers wi h he latest, accurate, and in-depth documentation of all peripherals and modules available for system and softy impl iters using
or intending to use he Silicon Laboratories products. Characteriza ion data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and
"Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories reserves the right to
make changes without further no ice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the
included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses
granted hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent
of Silicon Laboratories. A "Life Support System” is any product or system intended to support or sustain life and/or heal h, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Laboratories products are not designed or authorized for military applications. Silicon Laboratories products shall under no circumstances be used in
weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.®, Silicon Laboratories®, Silicon Labs®, SiLabs® and he Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers”, Ember®, EZLink®, EZRadio®, EZRadioPRO®, Gecko®,
ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SIPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of Silicon Laborato-
ries Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand
names mentioned herein are trademarks of their respective holders.

— ®
Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701
USA
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