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The Texas Instruments LMX2571EVM evaluation module (EVM) helps designers evaluate the operation
and performance of the LMX2571 Wideband Frequency Synthesizer. The EVM contains one Frequency
Synthesizer.
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Setup

1 Setup

1.1 Input and Output Connector Description
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Figure 1. Evaluation Board Setup

Table 1. Inputs and Outputs

Output Name(s) Input/Output Required? Function
REOUtRX One of these outputs needs to be attached to phase noise
Output Required measurement equiptment, like the Agilent E5052. The unused
RFoutRx
output need not be connected.
. Connect to a 3.3 V Power Supply. Ensure the current limit is set
Vce3p3 Input Required above 100 MA.
Vee5Y Instead of using the Vcc3p3 connector, one can connect 5V to
Input Optional one of these outputs and it is regulated down to 3.3V on the
Vce5VTV_TB
board.
Programming . Connect the board to a PC using the USB2ANY (HPA665-001)
Interface Input Required interface provided in kit.
The on-board 20 MHz XO has been enabled. To use this input,
OSCin Input Optional the XO power supply resistor (R1) should be removed and

resistor R3 moved to position R2.
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1.2 Installing the EVM Software
Go to http://www.ti.com/tool/codeloader and download and run the most current software.
1.3 Loop Filter Values and Configuration Information
Table 2. Loop Filter values and Configuration
Category Parameter Value
OSCin Frequency (MHz) 20 MHz
. . Phase Detector Frequency (MHz) 80 MHz
Configuration
VCO Frequency 4300 to 5400 MHz
Charge Pump Gain 1x 1240 pA
VCO_L 46 to 61 MHz/V
VCO Gain VCO_M 50 to 65 MHz/V
VCO_H 55 to 73 MHz/V
Cl1_LF 390 pF
C2_LF 4.7 nF
C3_LF (Internal) 50 pF
Loop Filter Components C4_LF (Internal) 50 pF
R2_LF 680 Q
R3_LF (Internal) 800 Q
R4_LF (Internal) 800 Q
Loop Filter Characteristics Loop Bandwidth 234 kHz
(Assuming Fvco=4.8 GHz, :
Kvco=56 MHz/V) Phase Margin 43.7°
1.4 Readback Notification
Although the LMX2571 does support readback, there are some issues with the CodelLoader software and
board to do this. In order to readback, this needs to be done with external software. As a means of
debugging, consider using the power down feature and monitoring the changes in the current
consumption.
1.5 Lock Detect Notification
The lock detect on the LMX2571 works perfectly well. However, the LED decides to light when it feels like
it. Pressing on the LED with one's fingernail can sometimes get it to work better. The key takeaway from
this is the green LED is not reliable for lock detect. If it is on, it indicates lock, but if it is off, it indicates
unlock or an issue with the LED diode.
1.6 Pin 8 Component Notification
Note that Pin 8 has a capacitor to ground, but it was found that this component provided no benefit,
although it does no harm either.
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1.7 Crystal Oscillator Noise Notification

The following plot shows the XO noise compared to a much cleaner reference. The XO is included for
quick startup and evaluation, but can be bypassed or changed. The criteria for choosing the XO was
availability and standard footprint, which took priority over phase noise and stability. Sometimes if the XO

is burn in by letting the board run for a few hours, the phase noise and stability will improve. Optimal
phase noise is obtained with a clean input signal.

Agilent E5052A Signal Source Analyzer
ize 10,004dE/ Ref -40.00dB:Hz Marker Function

Analysis Type
OFf

Return

b
IF Gain 20dB

Phase Moise |Start 100 Hz

Stop 40 MHz

Phase Moise: Meas ---
Figure 2. Impact of XO Noise
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2 Using the EVM Software

2.1 Main Setup and Default Mode

Choose the default startup mode on the main tab as shown. After the default mode is loaded, don't forget
to load the device with Ctrl+L or with Keyboard Controls -> Load Device.

FY
File Keyboard Controls Select Device Options LPT/USE Help
Port Setup T Registers T Bits/Pins T_[ Default Mode 2015-01-15 _]
Add
Spur-b-Gone [beta) | SwWIFEH TR ERE T ]
Reference i i i
Dscillator Ny \ This PLL is active
i Fultiplier F Courter
05Cin
1 :" . 1 Phaze Chan : :
ge Charge
Phass Detector  Pump Pumm Operating with Internal Charge Pump
Polarity Gain State

Detectar
20 MHz Frequency
ABDDDD . CPout
B kHz + H 1= Aclive

I_I;I:I‘;
™~

! = 2000000 < —\

Fraction

FLL M \ /
‘ Prescaler lz__L| a 4800 MHz

= 1% T T

COMM Mode: USE | Selected device: LM={2571
—

Figure 3. Loading Default Mode for the Main Configuration Screen
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2.2 Port Setup

On the Port Setup tab, the user may select the type of communication port (USB or Parallel) that will be
used to program the device on the evaluation board. If parallel port is selected, the user should ensure
that the correct port address is entered. CodeLoader does NOT auto detect the correct settings for this.
The identify function verifies that the computer is communicating wit the USB2ANY board, but does NOT
verify that the USB2ANY board is communicating with the device.

| File Keyboard Controls Select Device QOptions Mode LPT/USB Hep |
5 | FRegisters | Bits/Pins | BurstMode | PLLF1 | PLLF2 |

Cormmunication Made LISE2AMY Paort Setup
o LPT & LSE |USB2AMY - 7014904610002800 « | Identity O Clack B Other Pins
@ Data B Ground
B LE [ Latch Enable ] B Address Conflict
o e - - 7e Reload Every |10 sec O Reserved O Irput

10/14 Pin Connector [ Top Yiew ]

scece 00

Clock Bit 8088 0
C1C2C3C40C8K C6 C7 03 101120 .

Pin Configuration

Piri 1

D ata Bit
12364485 g 7 8 10 C 1168120
LE Bit

i1 @23 485 g 7 8 10 1711 121
CE

C1 20304208 8 CF g 0011012014
MLE<out

w1 2030408 8y CF g 10011012014
TCRL

Gz 3 48 8 &7 g 100 110120 14
TRIGGER

123408 g CF7 8 CA00C 11120 14

COMM Mode: LISE

- = — 4

Figure 4. Port Setup Tab
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2.3 Bits/Pins Settings

To view the function of any bit on the CodeLoader configuration tabs, place the cursor over the desired bit
register label and click the right mouse button on it for a description.

File Keyboard Controls Select Device Options Mode LPT/USE  Help
Port Setup BurstMode | PLLFI | PLLFZ |
Charge Punip F1F2 Switch Contral F1 Registers F2 Registers General FSK. Settings F1 FSk. F2FsK Frogram Fins
CP_GAIN FiF2_CTRL PLL_R_PRE_F1 PLL_R_PRE_F2 [~ FSK_MODE_SELY I~ FSK_EN_F1 [~ FSK_EN_F2 I CE
T S UseFIF2SELBE = 7 T2l | FSK_MODE_SELD FSK_DEVO_F1 FSK_DEVD_F2
I~ RESET l = = = l =l | Fsk_DEv_sPI_FasT T 5| |
G (D GEL CP_IUP FIF2_SEL MULT_F1 MULT_F2 | =1 =1| ' TRiGEER
— - - - FSK_DEV1_F1 FSK_DEV1_F2
Lack detect output ~ [125008 =l [F1 registers =l "j [ “j Fk DEV SEL = S - e L - .
CP_IDN FRAC_ORDER_F1 FRAC_ORDER_F2 —= o= | = =l
05Cin EEr— 5
1260ub - [30d Dder =] |[3d0der - —~l| | FSKDEVZF1 FSK_DEVZ_F2
I~ RTALEN FSK_LEVEL | |
HTAL_PwRCTAL [~ EXTVCO_CP_POL PFD_DEL&Y_F1 PFD_DELAY_F2 [Foambed 3] = =)
[0 =] | | EXTYEOCPGAN [ 1= 7=l oAb FSK_DEV3_F1 FSK_DEV3_F2
e = =1 =l | Fsk_jes_cLe_poL I g [ |
IPBUF_SE_DIFF_SEL CHD_F1 CHDMI_F2 [Fomgee 3] = =
SE input = EXTYCO_CP_IUP [ 52| 35| sing =coe FSK_DEV4_F1 FSK_DEV4_F2
=] = = =
Er e FSK_I25_F5_POL [ o] ] o=l
I~ IPEUFDIFF_TERM CHDIVZ_F1 CHDMZ_F2 P - =l =l
EXTVCO_CP_IDN 2 =il B = clive FSK_DEVS_F1 FSK_DEYE_F2
General PLL — a1 —a
ELER NG 1250 El LF_R3F1 LF_R3.F2 =l =l
Disabled - Soneral MULT B0 e =1 |[o00abm = FSK_DEVE_F1 . FSK_DEVE_F2 »
0= 0=
BIULY T2 LF_Ri4_F1 LF_R4_F2 | =l ‘ =l
= ﬂ [B00 ahm || |[e00ohm | FSK_DEV_F1 R FSK_DEVT F2 .
02 EE
Output Bulfer ¥ OUTBUF_R_EN_F1 I~ OUTBUF_RY_EN_F2 | =l =l
OUTBUF_RX_TYPE [~ OUTBUF_T*_EN_F1 I~ OUTBUF_TX_EN_F2 Lock Detect
T OUTBUF_RX_PWR_F1 OUTBUF_RX_PWR_F2 ot
[ 2 152 =
OUTBUF_TX_TYPE = =] Lock Detect ON ~
OUTBUF_TX_PWR_F1 DUTBUF_TR_PwR_F2
Open drain ~ T PR 1A PR
‘ i) | Evternal ¥CO
[~ OUTBUF_AUTOMUTE =] =) EXTVCO_TOGMAX
RRTR_POL [ EXTYCO_SEL_F1 I~ EXTVCO_SEL_F2 T
e T T = EXTVCO_CHDIY_F1 . EXTYCO_CHDIY_F2 " corvon r\MEuuTCNTﬂ
1= 1= -
RXT#_CTRAL ‘ =1 | = yiwj
Frogram egister - =l
] »
COMM Mode USE
Figure 5. Bits/Pins Tab
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3 Board Construction

3.1 Board Layer Stack Up
The board is made on FR4 for the Prepreg and Core Layers. The top layer is 1 oz copper.

; Total Height (60.8mil)

- Prepreg (16mil)

Top Laycr P r

Core (22mil)
GND —= I I ' ' I I Prepreg (16mil)
Power — I I | | I I
Bottom Layer — [ = I | - I_— L~
Figure 6. Board Layer Stack Up
FR4 material was chosen because of convenience, availability, and cost.
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3.2 Schematic
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Figure 7. LMX2571 Schematic
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4 PCB Layers

Figure 8 shows the assembly diagram that indicates where the components are placed.

v
cira
ETI
wow

3

ed K30 share @ Comdon ped
wn HOT be placsd analfsnsmsal-4

0

il
(R Y i

]

-

L+ = Rt sharw
camron pad snd can
MIT tach placed mruli soaiy

Figure 8. Top Assembly Layer
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In the Top Layer, Figure 9, the ground plane is pulled far away from the signal traces to minimize the
potential of spur energy coupling onto them. This board can be assembled with all components on the top
layer.

2371 EUN Board
F=2014

- & L4
HC hllecas PHR THCTL GHD

Figure 9. Top Layer
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On the Ground Layer, Figure 10, notice that there is a separate ground plane below the OSCin signal.
This is to prevent the OSCin signal coupling to the other ground plane. They are connected by a resistor
on the top layer.

Figure 10. Ground Layer
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The power layer, Figure 11, effort is made to avoid putting any plane below the OSCin signal ground, to
minimize the potential of spur coupling. The upper right plaine is the 5V plane and the lower left is the
3.3V pPlane.

Figure 11. Power Layer
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The Bottom Layer, Figure 12, is used to route less critical functions.

Figure 12. Bottom Layer
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5 Measured Performance Data

5.1 Phase Noise in Default Mode
Figure 13 shows the phase noise in default mode.

% Agilent E5052A Signal Source Analyzer
ise 10,0048) Ref -40,00dBcHz

'p — : : i g
2r LI dB Averaging
3100 kH= 4B
it 1 H it Restark

10 MHz
MHz
MHz

Return

IF Gain 204B Fraq Band [300 2 Ot [=150kHz]

Phasa Muoize | Start 1 kHz

Phase Moise: Meas [aE (SSORAR [Sata Feain=:]

Figure 13. Phase Noise (Default Mode)
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Figure 14 shows the phase noise in default mode as well. The dim trace is the default mode (Fpd=80MHz)
and the bright trace has Fpd=20 MHz and 4 times the charge pump current (to keep the same bandwidth).
We see that the results are similar.

- Agilent E5052A Signal Source Analyzer
ize 10.0048) Ref -40,004RcHz

1.0263 dBm

a & > i [ =
o > i Averaging
100 kHz . o Restark

Return

-
IF Gain 2048 Freq Band [39M

Phase Moize | Start 100 Hz

Phase Noise: Meas (e (RSl (S Fries: . 01-14 17:00

Figure 14. Default Mode vs. Fpd = 20 MHz and 4x Higher Charge Pump Gain
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Figure 15 Shows the impact of taking a 4800 MHz VCO signal and dividing with the pre divider values of
4,5,6, and 7. We see a textbook 20*log relationship for phase noise. about -155 dBc/Hz. The second plot
shows when the secondary channel divider is used. Close in, we see the 20*log relationship, but
eventually, this hits a noise floor.

-1|:II:I T ] ] ] ] I || ] I I ] ] ] || |___ ___: _1____:
e o B e
---------- : : CHDIV1=4 =
110 — -
: o, CHDIW1=5% -
- 190 CHDIVW1=6 -
E_ " CHOMV1=7 --
T -130 B e e
u [Rp—— u— [ R —
A - -3 -
2 -140 e
o] - -7 i
A —_— - —————
2150 e e e . e et
o I —— e -
ISR -+--_-i
160 —————
'1?'] 1 I ] I 1 1 T T T
1 E+05 1.E+06 1.E+07
Offset (Hz)
Figure 15. Phase Noise (Default Mode)
-100 CHDIV1=4,CHDIV2=1
CHDIV1=4,CHDNZ=2
-110 — CHDIV1=4 CHDIV2=4
IL‘. ' -
= ¢ CHDIV1=4,CHDINZ=8
2-120 S5 CHDIV1=4,CHDIV2=16
g - CHDIV1=4,CHDIV2=32
2.-130 > P CHDIV1=4,CHDIVZ=64
& = -
2 -140 - - =
e e Y
o ) TP
g€ -150 = e =
* ] -?‘ [ S i =
-160 e o ——
— Py
-170 i
1.E+05 1 E+06 1 E+07
Offset [Hz)
Figure 16. Noise Floor with CHDIV2
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5.2 VCO Phase Noise

521 Fvco = 4400 MHz / 4

Figure 17 shows the phase noise of just the VCO at 4400 MHz and divided by 4. To take this
measurement, the charge pump was set to tri-state and this is why the frequency is off.

3 Agilent E5052 al Source Analyzer

Phase Meise | Start 1 kHa

Figure 17. VCO Phase Noise
Fvco = 4800 MHz/4
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5.2.2 Fvco = 4800 MHz/4

Figure 18 shows the phase noise of just the VCO at 4800 MHz and divided by 4. To take this
measurement, the charge pump was set to tri-state and this is why the frequency is off.

gilent E5052A Signal Source Analyzer

Phase Moise Start 1 kHz

[Phase Noise: Meas | ISR NG FTEESYer] |stop Jvc

Figure 18. VCO Phase Noise
Fvco = 4800 MHz/4
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5.2.3 Fvco = 5200 MHz/4

Figure 19shows the phase noise of just the VCO at 5200 MHz and divided by 4. To take this
measurement, the charge pump was set to tri-state and this is why the frequency is off.

gilent E5052A Signal Source Analyzer

Phase Moise Start 1 kHz

[Phase Noise: Meas | ISR NG FTEESYer] |stop Jvc

Figure 19. VCO Phase Noise
Fvco = 5200 MHz/4
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5.3 Fractional Spurs and Spur-b-Gone

This plot is for a VCO frequency of 4881 MHz, which is very close to the integer boundary of 4880 MHz.
Note the 1 MHz spur and also we see 1 MHz/4 = 250 kHz from the output divider

% Agilent E5052A Signal Source Analyzer

oize 10.00dB Ref -40.00dB:Hz

10261 dBm Mlenu

N
p—
R
R
R
R
R
e
R
R
N

IF Gain 20dB Freq Band [300M-7GHz] o Cpt [ =150kHz] E9Epts e B Return
Phasa Muoize | Start 1 kHz Stop 40 MHz

Phase Moise: Meas [aE (SSORAR [Sata Feain=:]
Figure 20. No Spur-b-Gone

Fvco = 4881 MHz/10,
Fpd = 80 MHz

After using Spur-B-Gone, the phase detector changes from 80 to 110 MHz and we see that the spurs are
substantially reduced.
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Agilent E5052A Signal Source Analyzer

aze 10,004B[ Ref -40,00d8c/Hz
40,00 Cartiar 435097160 MHz 1,021 dBrn

Feturn

IF Gain 2048 Freq Band [30

Phase Moize |Start 1 kHz Stap 40 MHz
Phase MNoise: Meas --- Akkn 0dE

Figure 21. With Spur-b-Gone:
Fvco = 4881 MHz/10,
Fpd = 110 MHz
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6 Bill of Materials

Table 3. LMX2571 Bill of Materials

Capacitor, 6-pin LLP, Pb-Free

ctor

Ite Designator Description RoH | Manufactu PartNumber an
m S rer ntity
CAP, CERM, 1 pF, 16 V, +/- 10%, X7R, GRM188R71C105
1 | €1, C20, C24, C25, C26, C33 0603 Y | MuRata KALPD 6
2 C1LFA CAP, CERM, 390"':665003}/ » +-5%, COGINPO, | AVX 06035A391JAT2A | 1
C2, C3, C4, C5, C6, C7, C14,
3 | cC16, C19, C21, C22,C23, | CAP, CERM, 0.1uF, 16V, +/-5%, X7R, 0603 | Y AVX 0603YC104JAT2A | 14
C29, C31
4 C2LFA CAP, CERM, 47005’6%3100\" 5%, XTR, |y AVX | 06031C472JAT2A | 1
c 12, C13 CAP, CERM, 100pF, 50V, +/-5%, COGINPO, | , Kemet | COB03C10105GAC |
0603 TU
_ 0,
6 c1s CAP, CERM, 2.2uF, 10V, +/-10%, X5R, v Kemet | COBOBC225K8PAC |
0603 TU
7 C17, C18 CAP, CERM, 10003’6%3100\/' 5%, XTR, |y AVX 06031C102JAT2A | 2
CAP, CERM, 0.01uUF, 50V, +/-10%, X5R, GRM188R61H103
8 c27 0603 Y MuRata KAOLD 1
CAP, CERM, 10 pF, 25V, +/- 20%, X5R, GRM188R61E106
9 €28, C30, C32 0603 Y | MuRata VAT 3
10 D1 LED, Green, SMD Y | Lumex SML'L)%%ZGC' 1
. . Emerson
11 Fin, OSCin, RFoutRx, Connector, End launch SMA, 50 ohm, SMT Y Network 142-0701-851 5
RFoutTx, Vcc3p3 =)
ower
12 R1, R30 RES, 10 ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO60310R0J |
Dale NEA
Vishay- | CRCW0603680RJ
0,
13 R2LFA RES, 680 ohm, 5%, 0.1W, 0603 Y Dol NEA 1
R3, R8, R9, R10, R11, R13,
R14, R21, R22, R26, R27, Vishay- | CRCW06030000Z0
14| o8 R29. R32. R33 R35. RES, 0 ohm, 5%, 0.1W, 0603 Y Dol En 21
R40, R41, R46, R52, R53
Yageo RC0603JR-
0,
15 R12 RES, 330 ohm, 5%, 0.1W, 0603 Yo s 07330RL 1
Yageo RCO0603FR-
16 R15, R17, R18, R20 RES, 330 ohm, 1%, 0.1W, 0603 Y| s 0733081 4
17 | R16, R19, R23, R24, R25 RES, 18 ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO60318R0J | g
Dale NEA
18 R36 RES, 41.2 k, 1%, 0.1 W, 0603 y | Vishay- | CRCWOB0341K2F |
Dale KEA
Vishay- | CRCW060313K0J
0,
19 R37 RES, 13k ohm, 5%, 0.1W, 0603 Y Dol NEA 1
20| RA42, R44, R48, R50, R55 RES, 10k ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWOG0310K0J | g
Dale NEA
21 R43, R45, R47, R54 RES, 12k ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO060312K0J |,
Dale NEA
Richco
22 S1, S2, S3, S4 HEX STANDOFF SPACER, 9.53 mm Y | Piactios TCBS-6-01 4
. . Texas
Low Power Synthesizer with FSK
23 Ul Modulation. RHH0036C InstrL;ment LMX2571RHHR 1
Ultra Low Noise, 150mA Linear Regulator National LP5900SD-
24 u3 for RF/Analog Circuits Requires No Bypass Y | Semicondu 3.3/NOPB 1
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Table 3. LMX2571 Bill of Materials (continued)

- Ua Ultra Low Noise, 800 mA Linear Voltage |, |nsTt$J(r?1$ent LP38798SD- L
Regulator for RF/Analog Circuits, DNT0012B s ADJ/NOPB
0.75-O DUAL SPST ANALOG SWITCH Texas
26 us WITH 1.8-V COMPATIBLE INPUT LOGIC, | Y | Instrument | TS5A21366DCUR | 1
DCUO008A s
27 uWire Header (shrouded), 100mil, 5x2, Gold v Fcl 52601-S10-8LF 1
plated, SMD
Terminal Block, 10.76x17x11 mm, 2POS, .
28 VcesV_TB 26-12AWG, TH Y | Weidmuller 1592820000 1
29 Y1 Oscillator, 20MHz, 3.3 V, SMD y | CGomnor- | o\ ve13.020.0M | 1
Winfield
20 CILFB CAP, CERM, 0.47UF, 16V, +/-10%, X7R, | Kemet | COBOBCATAKARAC |
0603 TU
31 | C2ALFE, C2BLFE, C2LFE CAP, CERM, 4.7UF, 16V, +/-10%, X5R, v | MuRata | GRM188RE1C475 |
0603 KAAJ
3 C3LFB, CALFB CAP, CERM, 0.039UF, 100V, +/-10%, X7R, | Kemet | COBOBC393KIRAC |
0603 TU
3 c8 co CAP, CERM, 100pF, 50V, +/-5%, COG/NPO, | kemet | COBO3CI01I5GAC |
0603 TU
34 C10, C11 CAP, CERM, 100056%3100\" 5%, XTR, |y AVX | 06031C102JAT2A | 0
35 C34 CAP, CERM, 0.1uF, 16V, +/-5%, X7R, 0603 | Y AVX 0603YC104JAT2A | 0
Emerson
36 ExtFSKin, OSCin*, Vcc5V Connector, End launch SMA, 50 ohm, SMT Y Network 142-0701-851 0
Power
37 FSK Header (shrouded), 100mil, 5x2, Gold v Fcl 52601-S10-8LF 0
plated, SMD
38 L1, L2 Inductor, Ferrite, 1uH, 0.7A, 0.15 ohm, SMD | Y MuRata | LQM18PN1ROMFH| O
R2, R5, R6, R7, R31, R34, .
39 | R38, R39, R56, RS9, R60, RES, 0 ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO0603000020 |
Dale EA
R61, R62
40|  R2LFB, R3LFB, RALFB RES, 10 ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO60310R0J |
Dale NEA
Yageo RCO0603FR-
41 R4 RES, 51.0 ohm, 1%, 0.1W, 0603 Yo e 07e1RL 0
Vishay- | CRCW060368R0J
0,
42 R24b RES, 68 ohm, 5%, 0.1W, 0603 Y Dol NEA 0
43 R49 RES, 10k ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO60310K0J |
Dale NEA
Vishay- | CRCW060312K0J
0,
44 R51 RES, 12k ohm, 5%, 0.1W, 0603 Y Dol NEA 0
45 R57, R58 RES, 1.0k ohm, 5%, 0.1W, 0603 y | Vishay- | CRCWO6031K00J |
Dale NEA
Crystek
46 U2 VCO, 1800-2200MHz, SMD Y | Corporatio | CVCO3OBEA800- | g
n
Terminal Block, 10.76x17x11 mm, 2POS, .
47 Vce3p3_TB 26-12AWG, TH Y | Weidmuller 1592820000 0
TXC
48 Y1x Crystal, 10.000MHz, 10pF, SMD Y | Corporatio | 7B-10.000MEEQ-T | O
n
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Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
This Revision History highlights the technical changes made to this document
SNAU136 Revisions
SEE ADDITIONS/MODIFICATIONS/DELETIONS
General Comments:
SNAU136 Initial Document Revision
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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