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Equipment
Power Supply
The Power Supply should be a low noise power supply. An Agilent 6623A Triple power supply with LC filters on the
output to reduce noise was used in creating these evaluation board instructions.

Signal Generator
The Signal Generator should be capable of frequencies and power level required for the part. A Rohde & Schwarz SML03
was used in creating these evaluation board instructions.

Phase Noise / Spectrum Analyzer

For measuring phase noise an Agilent E5052A is recommended. An Agilent E4445A PSA Spectrum Analyzer with the
Phase Noise option is also usable although the architecture of the E5052A is superior for phase noise measurements. At
frequencies less than 100 MHz the local oscillator noise of the PSA is too high and measurements will be of the local
oscillator, not the device under test.

Oscilloscope
The oscilloscope and probes should be capable of measuring the output frequencies of interest when evaluating this
board. The Agilent Infiniium DSO81204A was used in creating these evaluation board instructions.
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Basic Operation

1. Connect the signal generator output to the OSCin input of the board. For this example we use a 10 MHz sin
signal at +5dBm power level.

2. Connect a low noise 3.3 V power supply to the Vcc connector located at the top left of the board.

3. Please see Appendix D for quick start on interfacing the board. Connect PC to the uWire header.

Sig Gen
Power
Supply 10 MHz @
+5 dBm
3.0V
Please see
Appendix C for
interface info
Laptop or PC
4. Start CodelLoader4.exe.
5. Select USB or LPT Communication Mode on the Port Setup tab as appropriate.
November 2013 LMX2531-xxxx Evaluation Board User’s Guide SNAUO77A 5
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6. Click “Select Device” > “PLL-VCO” > LMX2531xxxx depending on which chip is on your board.

et N oo o
- e c— -
File Keyboard Controls [Select Device| Options Mode LPT/USB Help
Port Setup | Regist 'O * U] puveo
PLL - Single Integer v
Commurication Mode PLL - DualInteger N UISHZANY Port Setup
T S8 i Fractionad , D] identty O Clock. W Other Pins
A Daia B Ground
PLL + VCO » LMX25415Q2060E I LE (Latch Enai) W Ao Corfict
Transceiver » LMX25415Q2380E
e e O Reserved
Clock Conditioners > LMX25415Q2690E ) )
10/14 Pin Connector [ Top View |
I | PinContiguration LMX254150Q3030€
Clock Bl LMES5QT308
T eia s i i ele e Oy Clel 6 LMX25415Q3740E PinT
Dala Bit LMX253LLQ1146E
(o o o c (o o (o (o o
jwdivyodiss WU By W LMX2531LQ1226E
LE Bit
S e e @I @0 eE @8 @7 @@ @ LMX2531LQ1312€
LMX2531LQ1415E
CE
1 2030C4C5 97 g &1 LM@3QIS0E
T LMX2531LQ1515E
Cl@2C 3004085 97 8 O LMX2531LQ1570E
LMX2531LQ1650E
LMX2531LQ1700E
LMX2531LQ1778E |
LMX2531LQ1742
LMX2531LQ1910E
LMX2531LQ2080E
LMX2531LQ2265E
LMA2531L Q25708
LMX2531LQ2820€ |
LMX2531LQ3010€
LMX2581
COMM Mode: USE | Changed communicalions mode.

7. Check your window with “PLL/VCO” Tab screenshot, 10 MHz input, but with VCO output will be different
depending on which LMX2531xxxx you selected

] LMx2531LQ1146E = = P
LPT/USB Help

File Keyboard Controls  Select Device Options  Mode

Port Setup | Registers | Bits/Pins | BurstMode | PLLAYCD |

Fisfererice
Dscillatar ’/ \
Pt Counter
05Cin '1— N
D | | Phase  Chaige  Chage
Phase Detectar Pump Pump
Detectar Polarity Gain State
10 MHz Frequency

CPout

ﬂwuuu o

e

+-\:p—15><

N Counter |
S00000 —
1146 =t =

. =l 1000000 ﬂ

Fraction
Prescaler -

Fout

IH&E

S -
—

COMM Mode: USE | Changed communications mode.
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LMX2531-xxxx Board Information
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RF LOOP FILTER
7 7 42.5 deg KO 100 uA
Loop Bandwidth 4.1 kHz Fcomp 2.5 MHz
TCXO Frequency 10 MHz Output Frequency 1712 - 1772 MHz
VCO Gain 7.9-84.7i kHz Supply Voltage 2.7 Volts
CPout
. 40KQ 40 KQ
-\ ©)
| |
— S ! |
& N |
SN N ——100 pF =—100 pFi
S i :
pV4 ! i
N i :
< ' E
| v \ |
v USSR |
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LMX2531-xxxx
4 Agilent 17:07:35 Sep 16, 2004 | Cancellation |
- - - "
[ | .
Carrier Freq 1.5/ GHz Signal Track OfFf DANL OFF Trig Free Unca"’“’e"a“g{}
Log Plat [166.68% of 16 Avg | |-
Carrier Freq 1.570000000 GHz 1 Re2f Tracg
Carrier PoWer -1.55 dBm Atten B.66 dB tkr 4 5.19867 MHz _
Ref —70 00dBc/Hz -158.71 dBc/Hz
10.00 ¢ | LT[l Thresahglldd@
dB/ 5 '
]
“ fo 7 N I I SE— "’do 4
il
1 kHz Frequency Offset 16 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freg 1 kHz -¥39.8%1 dBc/Hz
2 Spot Freg 18 kH=z -91 .48 dBc/H=z
2 Spot Freg 1 MH=z -148.82 dBcAH=z
4 Spot Freg E.199 MH=z -158.71 dBcAH=z
8 SNAUO77A LMX2531-xxxx Evaluation Board User’'s Guide November 2013
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% Agilent 17:22:48 Sep 186, 2004 [ Cancellation |
| | .
Carrier Freq 1.742 GHz Signal Track Off DANL OFF Trig Free Unca""e"a“g{}
Log Plat [166.68% of 16 Avg | | =
Carrier Freq 1.742000001 GHz 1 Re; Tracg
Carrier Power 1.66 dBm Atten ©.00 dB Mkr 4 5.19867 MHz —
Ref —70 ABdBC/Hz -151.52 dBc/Hz
10.00 AT T LH} Thres&@ollddg
dB/ )
— =]
e P L . 4
il
1 kHz Frequency Offset 18 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freg 1 kHz -¥39.8% dBc/Hz
2 Spot Freg 18 kHz -89.26 dBc/Hz
= Spot Freg 1 MH=z -139.65 dEcAH=z
4 Spot Freg E.199 MH=z -151 .52 dBEcAH=z
November 2013 LMX2531-xxxx Evaluation Board User’'s Guide SNAUO77A 9
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/]
H# Agilent 10:26:22 Sep 17, 2004 | Cancellation |
e
[ | .
Carrier Freq 1.770 GHz Signal Track OFf DANL OFf Trig Free Uncance"at'g;}
Log Plot (106007 of 16 Avg | | =2
Carrier Freq 1.778000000 GHz 1 Re; Tracg
Carrier Power 1.54 dEm Atten ©.80 dB Mkr 3 1.00808 MHz —
Ref —70.08dBc/Hz -138.95 dBc/Hz
T e U-I-Lé Threséwgllddg
dB/ '
]
= —F E— T ’ 4
i
1 kHz Frequency Offset 16 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freqg 1 kH=z -¥3.88 dBc/H=z
2 Spot Freg 18 kH=z -87 .87 dBc/H=z
= Spot Freg 1 MH=z -13%&%.95 dEc/H=z
4 Spot Freg 5.1339 MH=z -151 .56 dEc/Hz
I I
# Agilent 17:34:00 Sep 16, 2004 | Cancellation |

Carrier Freq 1.05 GHz Signal Track Off DANL Off Trig Free Unca""e"at'g;}
Log Plot (106607 of 16 Avg | | ==
Carrier Freq 1.950000000 GHz 1 Rezf Tracg
Carrier Power ©.52 dEm Atten ©.00 dB Mkr 4 5.19867 MHz —
Ref —70 ABdBc/Hz -158.36 dBc/Hz
10.00 &5 [ L LIIIE Thres&gfddg
dB/ )
=
— ot i s H 4
HLLU
ii
1 kHz Frequency Offset 16 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freg 1 kH=z -¥39.89 dBc/H=z
2 Spot Freg 18 kH=z -86.18% dBc /H=z
=1 Spot Freg 1 MH=z -13&8.12 dEcAHz
4 Spot Freg 5.1339 MH=z -158 .86 dEc/Hz
10 SNAUO77A LMX2531-xxxx Evaluation Board User’s Guide
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% Agilent 17:44:27 Sep 16, 2004 [ Cancellation |
| | .
Carrier Freq 2.14 GHz Signal Track Off DANL OFF Trig Free Unca""e"a“g{}
Log Plat [166.68% of 16 Avg | | =
Carrier Freq 2.140000000 GHz 1 Re; Tracg
Carrier Power 0.73 dBm Atten ©.00 dB Mkr 4 5.19867 MHz —
Ref —70,70dBc/Hz -149.76 dBc/Hz
10.08 < FERHTE Thresé"@"l'ddg
dB/ R )
3
i
1 kHz Frequency Offset 18 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freg 1 kHz -¥6.9% dBc/Hz
2 Spot Freg 18 kHz -85.22 dBc/Hz
= Spot Freg 1 MH=z -136.97 dEcAH=z
4 Spot Freg E.199 MH=z -149.7& dBEcAH=z
November 2013 LMX2531-xxxx Evaluation Board User’'s Guide SNAUO77A 11
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4 Agilent 17:49:52  Sep 16, 2004 | Cancellation |
e e
| | .
Carrier Freq 2.2655 GHz Signal Track OFf DANL OFf Trig Free Uncance"at'g;}
Log Plot (106007 of 16 Avg | | =2
Carrier Freq 2.265000001 GHz 1 Re; Tracg
Carrier Power -6.27 dBm Atten ©.00 dB Mkr 4 5.19867 MHz —
Ref —78,18dBc/Hz -148.27 dBc/Hz
10.08 1 e Threséwgllddg
dB/ )
2
—— I ] & A
1 kHz Frequency Offset 16 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freqg 1 kH=z -¥7.28 dBc/H=z
2 Spot Freg 18 kH=z -84 .48 dBc/H=z
= Spot Freg 1 MH=z -137 .25 dEc/H=z
4 Spot Freg 5.1339 MH=z -148.27 dEc/Hz
I |
# Agilent 10:19:31 Sep 17, 2004 | Peak Search |
%
Carrier Freq 2.294 GHz Signal Track Off DAHL 0Off Trig Free
Log Plot (106607 of 16 Avg | |
Carrier Freq 2.294000000 GHz
Carrier Power -0.35 dBm Atten ©.00 dB Mkr 3 999,654 kHz
Ref —70,18dBc/Hz -136.90 dBc/Hz
1888 [ T2
dB/
2
T
1 kHz Frequency Offset 16 MHz
Marker Trace Type ¥ Axis Value
1 Spot Freg 1 kH=z -¥B.B1 dBc/H=z
2 Spot Freg 18 kH=z -84 .98 dBc/H=z
=1 Spot Freg 999.7 kHz -136.91 dEcAHz
4 Spot Freg 5.1339 MH=z -1449.82 dEc/Hz
12 SNAUOQ77A LMX2531-xxxx Evaluation Board User’'s Guide November 2013
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LMX2531-1570 Spurs
3 Agilent 18:18:27 Sep 16, 2004 Marker
Ref @ dBm . Atten 10 dB Select Marker
Samp 2R
Log
18
ey Normal
Delta
Delta Pair|
] (Tracking Ref) 1540 MHz
Lgfv = 9 2 Ref o
Center 1.545 88 GHz Span 12 MHz .
sRes BH 53 kHz VBH 58 kHz Sueep 9.92 ms (601 pts) k. Spag:;f;rr
Marker Trace Type X Axis Amplitude - |
1R ) Frag 1.548 88 GHz -1.E1 dEn
1a 1) Freq 2.5 MHz -93.88 dB
2R 1y Freqg 1.548 A8 GHz -1.51 dBn Off
2a <5} Frag 5,60 [MHz 52,29 dB
3R (1) Frag 1.548 88 GHz -1.51 dEn
3a ) Fraq 16,68 [Hz 55,39 dB

# Agilent 18:05:56 Sep 16, 2004 Marker
a Mkr3 10.00 MHz Sel Mark
Ref @ dBm Atten 10 dB _95.295 43 || Select Marker
Samp B
Log
18
ey Normal
Delta
Delta Pair| 1570 MH
{Tracking Ref) Z
LgAv ! é! : Ref o
Center 1.575 BB GHz Span 12 MHz .
sRes BH 68 kHz VBH 68 kHz Swep 9.92 ms (681 pro) L Spag;i‘g
Marker Trace Type i Axig fimplitude ]
1R ) Frag 1.578 88 GHz 153 dEn
1a 1) Freq 2.5 MHz -95.39 dB
2R IS5 Freq 1.578 B8 GHz -1.63 dBn Off
2a 1) Freq 5.86 MHz -94.88 dB
3R 1) Freq 1.578 88 GHz -1.53 dEn
3a 1) Freq 16.88 MHz -96.38 dB

# Agilent 15:112:31 Sep 16, 2084 Marker
Ref @ dBm Atten 10 dB Select Marker
Samp B
Log
18
dB/ Normal
Delta
Delta Pair
. (Tracking Ref) 1600 MHZ
LgAv = 9 2 Ref 4|
Center 1.685 89 GHz Span 12 MHz .
#Res BH 58 kHz VBH 58 kHz Sweep %.92 ms (601 ps) e SF""'E;?;:
Marker Trace Type X Axis Amplitude
1R et} Frag 1,668 88 GHz -1.59 dEm
1a (&5 Freq 2.58 MH=z -94.46 dB
2R 1) Freq 1.668 B9 GHz -1.68 dBm off
2a (&5 Freq 5.88 MH=z -93.74 dB
R 1 Freq 1,668 88 GHz ~1.58 dEm
3a (1) Frag 16.68 MHz 8613 dB Wore
1aof2

[File Operation Status, A:\SCRENZ61.GIF flle saved |

November 2013 LMX2531-xxxx Evaluation Board User’s Guide SNAUO77A 13
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LMX2531-1742 Spurs

- Agilent 18:25:18 Sep 16, 20064

Marker

& Mkr3 10.86 MHz

Select Marker

Ref 1.196 dBm Arten 26 dB -96.951 dB
Samp e
Log
18
4B/ Normal
Delta
s Delta Pair|
(Tracking Ref)
LgA 9 2 llres o
Center 1.717 08 GHz Span 12 MHz .
#Res BH 16 kHz UBW 10 Kz Sweep 457.6 ms (601 prs) f Span pair
Marker Trace Type A Axie Amplitude ]
1R 1 Frag 1.712 AB BHz 1.63 dBn
1a 1) Freg 2.58 MHz -29,31 dB
2R [<5] Freq 1.712 B8 GHz 1.62 dBn Off
2a 1) Freg 588 MHz -96.31 dB
El &3] Freg 1.712 88 GHz 1.68 dBn
EN 1) Frag 16.88 MHz ~96.95 dB

1712 MHz

5 Agilent 18:19:34 Sep 16, 20064

Marker

& Mkr3 10.80 MHz

Select Marker|

Ref 1.136 dBm Atten 20 dB -89.236 dB
Samp E
Log
18
4B/ Normal
Delta
Delta Pair|
3 (Tracking Ref)
LgAv oi < Ref o
Center 1.747 BB GHz Span 12 MHz .
Span Pair|
#Res BH 68 kHz VBH 68 kHz Sneep 9.92 ms (601 pts) Span Center
Marker Trace Type A Axie Amplitude ]
1R 1) Freq 1.742 BB GHz 1.55 dBn
1a (&b} Freq 2.58 MHz -28.80 dB
2R [<5] Freq 1.742 B8 GHz 1.55 dBm Off
24 (&b} Freq 5.88 MHz -89.23 dB
IR 1) Freq 1.742 A8 GHz 1.55 dBn
3 (&b} Freq 16.88 MHz -89.24 dB

1742 MHz

- Agilent 18:28:15 Sep 16, 2064

Marker

Select Marker|

Ref 1,196 dgm Rtten 28 dB
Samp 3R
Log
18
4B/ Normal
Delta
Delta Pair|
Lafiu | 1 (Tracking Ref)
g M i Ref 4
Center 1.777 BB GHz Span 12 MHz .
#Ros BH 16 kHz UBM 18 ke Sweep 457.6 ms (601 prs) . Span pair
Marker Trace Type A Axie Amplitude ]
1R 1) Frag 1.772 AB GHz 1.47 dBn
1a 1) Freg 2.58 MHz -92.42 dB
2R [<5] Freq 1.772 B8 GHz 1.44 dBn Off
2a 1) Freg 5.88 MHz -97.83 dB
ar 1) Fraq 1.772 AB BHz 1.43 dBn
EN 1) Freg 16.88 MHz -92.75 dB

1772 MHz

SNAUO77A
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LMX2531-1778 Spurs

Agilent 83:54:85 Sep 17, 2084 Marker
Ref 1196 dBm  Ftten 20 dB Select Marker
Samp E
Log
18
ey Normal
Delta
Delta Pair
Lo 1 (Tracking Ref)
gHy i o | Ref |
Center 1.753 88 GHz Span 12 MHz .
sRes BN 1B kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag;i‘g
Marker Trace Type i Axig fimplitude ]
1R 1) Frag 1.748 88 GHz 1.55 dEim
1a (1) Frag 2.58 MHz -§3.95 dB
2R 1) Frag 1.743 88 GHz 1.53 dBn Off
2a (1) Frag 5,66 MHz -57.48 dB
R <5} Frag 1.748 88 GHz 1.53 dEm
3a 1) Frag 16.68 MHz -57.26 dB

1748 MHz

Agilent 3:52:38 Sep 17, 2084 Marker
Select Marker
Ref 1.136 dBm Atten 28 dB
Samp E 1 23 4
Log
18
ey Normal
Delta
Delta Pair
| 1 (Tracking Ref)
LgAv Vi I Ref o
Center 1.783 88 GHz Span 12 MHz .
sRes BH 16 kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag:;f;rr
Marker Trace Type X Axis Amplitude I
1R Ie%) Freq 1.778 BB GHz 1.47 dBn
1a (1) Freq 2.50 MHz -93.83 dB
2R 1) Frag 1.778 B8 GHz 1.46 dEn Off
2a (1) Freq 5.86 MHz -9.52 dB
R IS8 Freq 1.778 BB GHz 1.46 dBn
N 1) Freq 1680 MHz -97.95 dB

1778 MHz

Agilent 19:36:29 Sep 17, 2084 Marker
a Mkr3 18.89 MHz Sel Mark
Ref 1.196 dBm Atten 20 dB -97.393 dg ||, Select Marker
Samp E
Log
18
4B/ Normal
Delta
Delta Pair
1 (Tracking Ref)
o'l
LgAv | I Ref o
Center 1.513 88 GHz Span 12 MHz .
sRes BH 1B kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag:;f;rr
Marker Trace Type X Axis Amplitude - |
1R ) Freq 1.868 86 GHz 1.44 dEim
1a Ie%) Frag 2.58 MHz -51.11 dB
2R 1) Frag 1.388 88 GHz 1.43 dBn Off
2a 1) Frag 5,66 MHz -8E.28 dB
R <5} Frag 1,868 08 GHz 1.48 dEm
3a 1) Frag 16.68 MHz -57.98 dB

1808 MHz
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LMX2531-1950 Spurs

- Agilent B8:59:83 Sep 17, 20064

Marker

Select Marker

Ref 1.196 dgm Arten 26 dB
Samp IR
Log
18
4B/ Normal
Delta
Delta Pair|
Lafiu | 1 {Tracking Ref)
¢ . - o
Center 1.925 08 GHz Span 12 MHz .
#Res BH 16 kHz UBW 10 Kz Sweep 457.6 ms (601 prs) f Span pair
Marker Trace Type A Axie Amplitude ]
1R 1 Frag 1,928 AB GHz .49 dBn
1a 1) Freg 2.58 MHz -92.98 dB
2R [<5] Freq 1.928 B8 GHz .45 dbn Off
2a 1) Freg 5.88 MHz -94.33 dB
El &3] Freg 1.928 88 GHz .46 dEn
EN 1) Frag 16.88 MHz -97.92 dB

1920 MHz

5 Agilent B8:57:02 Sep 17, 20064

Marker

Select Marker|

Ref 1.136 dRm Atten 20 dB
Samp B
Log
18
4B/ Normal
Delta
Delta Pair|
Lafiu | 1 (Tracking Ref)
g ‘ ki ‘ Ref 4
Center 1.955 BB GHz Span 12 MHz .
Span Pair|
#Res BH 16 kHz VBH 18 kHz Sweep 457.6 ms (601 pts) Span Center
Marker Trace Type A Axie Amplitude ]
1R 1) Freq 1.958 A8 GHz 8.47 dBn
1a (&b} Freq 2.58 MHz -93.17 dB
2R [<5] Freq 1.958 A8 GHz .45 dbn Off
24 (&b} Freq 5.88 MHz -92.15 dB
IR 1) Freq 1.958 A8 GHz .44 dBn
3 (&b} Freq 11.88 MHz -96.82 dB

1950 MHz

- Agilent B3:80:37 Sep 17, 2064

Marker

Select Marker|

Ref 1,196 dEm Rtten 28 dB
Samp By
Log
18
4B/ Normal
Delta
Delta Pair|
(Tracking Ref)
LAy | <1>| 3 , Ref o
Center 1.985 BB GHz Span 12 MHz .
#Ros BN 16 kHz UBM 18 ke Sweep 457.6 ms (601 prs) . Spag;i‘g
Marker Trace Type A Axie Amplitude
1R 1 Frag 1,980 AB GHz A.48 dEn
1a 1) Freg 2.58 MHz -95.84 dB
2R [<5] Freq 1.980 BB GHz .39 dbn Off
2a 1) Freg 5.88 MHz -93.54 dB
ar 1 Fraq 1,988 AB GHz A.38 din
EN 1) Freg 16.88 MHz -95.35 dB

1980 MHz

SNAUO77A
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LMX2531-2140 Spurs

Agilent 69:67:37 Sep 17, 2804

Marker

a Mkr3 18.86 MHz

Select Marker

Ref 1,136 dBm Atten 28 dB -96.436 dB
Samp B
Log
18
ey Normal
Delta
Delta Pair
1 (Tracking Ref)
<
LgAv ! o Ref [
Center 2.115 88 GHz Span 12 MHz .
sRes BH 1B kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag;i‘g
Marker Trace Type i Axig fimplitude
1R IeH] Freq 2.118 B8 GHz 8.74 dEn
1a (1) Freq 2.5 MHz -88.38 dB
2R 1) Frag 2.118 88 GHz 8.73 dEn Off
2a (1) Freq 5.86 MHz -85.74 dB
R IS8 Freq 2.118 B8 GHz .78 dEn
N 1) Freq 1680 MHz -96.58 dB

2110 MHz

Agilent 83:65:18 Sep 17, 2084 Marker
a Mkr3 18.89 MHz Sel Mark
Ref 1.196 dBm Atten 20 dB -96.625 dB |} € 92“ gr 95
Samp B E
Log
18
ey Normal
Delta
Delta Pair
1 (Tracking Ref)
]
LgAv | o Ref [
Center 2.145 88 GHz Span 12 MHz .
sRes BH 1B kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag:;f;rr
Marker Trace Type X Axis Amplitude I
1R <5} Frag 2,148 88 GHz 8.66 dEm
1a 1) Frag 2.58 MHz -89.37 dB
2R 1) Frag 2.148 88 GHz .60 dEn Off
2a 1) Frag 5,66 MHz 65,60 dB
R <5} Frag 2,148 88 GHz .62 dEm
3a 1) Frag 16.68 MHz -8E.62 dB

2140 MHz

Agilent 69:69:49 Sep 17, 2804

H

arker

Select Marker

Ref 1,136 dBm Atten 28 dB
Samp EC
Log
18
4B/ Normal
Delta
1 Delta Pair|
H (Tracking Ref)
LgAv | © Ref 9 o
t i —
Center 2.175 88 GHz Span 12 MHz .
sRes BH 1B kHz UBH 10 Kz Sweep 457.6 ms (8L prs) o Spag:;f;rr
Marker Trace Type X Axis Amplitude - |
1R oy Freq 2.178 BB GHz .64 dEn
1a (1) Freq 2.50 MHz -85.54 dB
2R 1) Frag 2.178 88 GHz .63 dEn Off
2a (1) Freq 5.86 MHz -93.80 dB
R IS8 Freq 2.178 B8 GHz .62 dEn
N 1) Freq 1689 MHz -88.79 dB

2170 MHz

November 2013
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LMX2531-2265 Spurs

- Agilent 89:18:48 Sep 17, 2004 Marker
Ref 1195 dBm  Atten 28 dB Select Marker
Samp B
Log
18
4B/ Normal
Delta
Delta Pair|
A N {Tracking Ref) 2235 MHZ
Lofy | [ Ref |
Center 2.240 08 GHz Span 12 MHz .
#Res BH 16 kHz UBW 10 Kz Sweep 457.6 ms (601 prs) f Span pair
Marker Trace Type A Axie Amplitude ]
1R 1 Freq 2.235 BB GHz -8.26 B
1s IS5 Freq 2.50 MHz -92.97 dB
2R [<5] Freq 2.235 B8 GHz -B.26 dBm Off
2s IS5 Freq 5.86 MHz -93.38 dB
L &3] Freq 2.235 BB BHz -8.26 dBn
ENS IS8 Freq 16.80 MHz -92.84 dB

- Agilent 89:16:47 Sep 17, 2004 Marker
ReF 1.196 dfm  Atten 2@ dB Select Marker
Samp R
Log
18
4B/ Normal
Delta
Delta Pair|
4 2 (Tracking Ref) 2265 MHz
LgAv | | Ref o
Center 2.270 BB GHz Span 12 MHz .
#Res BH 16 kHz UBM 10 Kz Sweep 457.6 ms (601 prs) f Span pair
Marker Trace Type A Axie Amplitude ]
1R 1 Freq 2.265 BB GHz -8.31 dBn
1s IS5 Freq 2.50 MHz -86.59 dB
2R [<5] Freq 2.265 BB GHz -B.31 dBm Off
2s IS5 Freq 5.86 MHz -88.83 dB
R 1 Freq 2.265 BB GHz -8.31 dBn
NS IS5 Freq 16.80 MHz -g8.41 dB

s Agilent 89:28:28 Sep 17, 2004 Marker
Ref 1195 din  Atten 20 dB Select Marker
Samp 2R
Log
16
4B/ Normal
Delta
Delta Pair|
) o (Tracking Ref) 2295 MHZ
LgAv ) Ref o
Center 2.300 BB GHz Span 12 MHz .
#Ros BN 16 kHz UBM 18 ke Sweep 457.6 ms (601 prs) . Spag;i‘g
Marker Trace Type A Axie Amplitude ]
1R 1 Freq 2.295 BB GHz -8.35 dBn
1s IS5 Freq 2.50 MHz -92.76 dB
2R [<5] Freq 2.295 BB GHz -B.35 dBm Off
2s IS5 Freq 5.86 MHz -92.83 dB
R 1 Freq 2.295 BB GHz -8.35 dBn
NS 28] Freq 1680 MHz -88.47 dB
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LMX2531-2294 Spurs

- Agilent 18:65:42 Sep 17, 2884 Marker
Ref 1196 dim  Aitten 28 dB Select Marker
Samp 2R
Log
16
ey Normal
Delta
Delta Pair
o 2 (Tracking Ref)
LgRy OI < Ref 9 4
" 1 —
Center 2.269 B8 GHz Span 12 MHz .
sRes BM 10 kHz UBH 10 kitz_ Sweep ¢57.6 ms (BEL pts) e s"ageﬁf;:
Marker Trace Type i Axig fimplitude I
1R 1) Freq 2.264 BB GHz -B.38 dEn
1a (1) Frag 2.58 MHz -86.74 dB
2R 1) Frag 2.264 B8 GHz -8.30 dBn Off
2a (1) Frag 5,66 MHz 88,60 dB
R <5} Freq 2.264 B8 GHz -B.38 dEm
En 1) Frag 16.68 MHz -59.82 dB

2264 MHz

Agilent 18:64:16 Sep 17, 2804

Marker

Ref 1196 dim  Aitten 28 dB Select Harker
Samp R i
Log
16
ey Normal
Delta
Delta Pair
2 (Tracking Ref)
Fal
LgAv (1)! ‘ , Ref 4
Center 2.299 B8 GHz Span 12 MHz .
sRes BM 10 kHz UBH 10 itz Sweep ¢57.6 ms (BEL pts) e s"ageﬁfg
Marker Trace Type X Axiz Amplituda I
1R <5} Freq 2.284 BB GHz 8.3 dEm
1a (1) Frag 2.58 MHz 85,12 dB
2R 1) Frag 2.294 B8 GHz -8.38 dBm Off
2a (1) Frag 5,66 MHz 53,42 dB
R <5} Freq 2.284 B8 GHz -B.37 dEm
En 1) Frag 16.68 MHz -59.86 dB

2294 MHz

¢ Agilent 18:68:45 Sep 17, 2804

Marker

a Mkr3 18.88 MHz sel Mark
Ref 1.196 dBm Atten 20 dB -59.230 d | Select Marker
Samp ey
Log
18
4B/ Normal
Delta
Delta Pair
2 (Tracking Ref)
LgAv é‘ < Ref 9 4
Center 2.329 B8 GHz I Span 12 l‘*1HzI .
sRes BM 10 kHz UBH 10 itz Sweep ¢57.6 ms (BEL pts) e s"ageﬁfg
Marker Trace Type X Axiz Amplituda -
1R ) Frag 2.324 B8 GHz -B.49 dEm
1a Ie%) Frag 2.58 MHz -63.75 dB
2R 1) Frag 2.324 B8 GHz -8.49 dBn Off
2a 1) Frag 5,66 MHz -84.67 dB
R <5} Freq 2.324 B8 GHz -B.49 dEm
En 1) Frag 16.68 MHz -59.23 dB

2324 MHz
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LMX2531-1570 Lock Time
Freq C t1k
(%D) Stugped — Time Markers —
— - off NN
1. 54AHASAARGY i X
; ~ T [- - -1—
! Trigger Point
! ~ T [----- 1—
S T Settling Time
1.548@0080806%8 0 o]l e
fw bt by iz Uua—FreqHarkers—\
TS NSO OO UOON HOSPOOTOS NOSRAOOOOOO W O "__________‘I]i‘f‘ TRACK
| —
l 1. 548888888GY
1.5399950006Y 1 * — aF 4/—
-5.888ns A.080s 5. B800ns 1.888k%
1.888n=s/d iv
T B.88s T 61Bps a 618ps ~ Analyze ———
F 1.539999888GY E 1.54A8818688GY a Z.888kY m Betuween
Settling Time 618ps Markers
ref int
(75) Freq C t1k T Mark
t- d B 1me arkers -
SR . ore NN
1. cAAAASAAAGY i '
! ~ T [- - -1—
! Trigger Point
'
ok o T e
S Settling Time
1. 6HAAARAARGY 40 0
i e e S SRR R ~ eyl LR
' — Freq Markers —,
A SO RS S AT | T TS S S e I 1 i 3 TRACK
1
; o
! 1. 6HBBBAAAAGY
1.5995958885'} i : ~— aF +/— ——
-5.888ns A.080s 5. B800ns 1.888k%
1.888n=/Ad 1w
T 8.88= T 684ps= a 684ps — finalyze ——
£ 1.599999888GY E 1.6AA881888GY a Z.888kY m Betuween
Settling Time 684ps Markers
ref int
20 SNAUOQ77A LMX2531-xxxx Evaluation Board User’'s Guide November 2013
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LMX2531-1742 Lock Time
(1@9) Freq C t1k
— Time Markerz —
t d
S:uppe | . OFF
1. 7128A5A8A6Y !
; -1 [ - -l
' Trigger Point
! ~ T [ ----- ]—\
““““““““““““““ 1Qr--f-=---"i-----3-----F--- o Settling Time
1. 712660888854 l:
emedinndennds Seeedendiend R .'-E‘, ’?ﬁ\:’,-"-..,-{._,.-!w Mt e g iy
i V — Freq Markersz —.
ARSI NSO USROS SO A 8 Y SO USSR SO Ao o1 I 1§ 3 ' TRACK
; -
! 1.712088888GY
1.7119958806% I — aF +/— ——
-5. A8Bns A.Afs 5. A08ns 1.808k%
1. 888n=s/div
T B.88= T 488p= a 488ps= ~ Analyze —
E 1.711999888GY% E 1.712881888GY% o 2.888KkY m Betuween
Settling Time 488ps Markers
ref int
(1@9) Freq C rem lsn
— Time Markerszs —
t d
S:uppe | . OFf
1. 7726A5AAAGY :
! ~ T [— - —]—\
' Trigger Point
! Pl rg [ _____ ]_‘\
el aielelilie Sttt it~ & | L el sty Selieli el Sl elielinl alilelialite Settling Tine
1.7720000086% il . i
...:: wﬁ“,\rwwu WIVWWFFI‘EIIHE.I‘]{EI‘S—\
AU SONSU SURSSUNS SOOI SRS | BN B MO OSSR S S—— ¢ . 3 TRACK
T3
; ~F
! 1. 7728608888GY
1.77199508064 A0 — aF +/-
-5. B88ns 8. B8s 5. 8088ns 1.888k%
1. 888n=s/div
T 8.88= T SA3p= s 583ps= ~ finalyze ——
F 1.771999888GY% E 1.772881888GY% a 2.888kY m Betuween
Settling Tine 583ps Markers
ref int
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LMX2531-1778 Lock Time

F C tlk
) sisgped — Time Markers —
i - off (NN
1. 7480ASAAAGY
; ~T - -1

1. 7480080805,

Trigger Point

Settling Time

— Freq Markerz —

AU SO SUSROOS SR R 1 SRRSO OO AUOION HOA R SOOI I]f‘f' TRACK
| .
L 1. 748888888GY
1.?4?5953555'} J: — aF +/—
-5. 888ns A.00s 5. ABPns 1.800kY
1. 888n=s/div
T B8.88s T 678ps a 67Bps ~ Analyze ———
F 1.747999888GY% E 1.748881888GY a Z.888kY m Betuween
Settling Time 678ps Markers
ref int
E%a Freq C L1k Ti Mark
t 4 — Time Markers —
SR . ore NN
1. 888HASAPAEY I
] ~ T [- - -1—
\ Trigger Point
~ T [----- 1—
““““““““““““““ MfF-—f-—=-==i—=—=--3--=-=--;----- Settling Time
1. 898HPARBBEY h,
O e Mk Pt bt il
' — Freq Markers —.
AR S W SO SO | N | S SO S R S Uf'f' TRACK
1
| r
! 1. 888888AAAGY
1.35?595@5552 : — aF +/'— ——
-5. 888ns 8. 00s 5. ABPns 1.800kY
1.888ns/d iv
T 8.88= T 458ps a 458ps= ~ Analyze ———
F 1.887999888GY F 1.888881888GY a Z.888kY m Betuween
Settling Tine 458ps Markers
ref int
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LMX2531-1950 Lock Time
(1@9) Freq C t1k
— Time Markerz —
t d
S:Dppe | . OFf
1. 92A8A5ABAGY !
; -1 [ - -l
' Trigger Point
il -1 [l
e e St St P2 Il sttty Sttt il Settling Tine
1.9280888886% 211 L . S
:"vuww wvaFFPEq“aPkEPS_\
'_____________":_'__________‘I]i‘i‘ TRACK
; -
! 1.92AA8ABAAGY
1.9199958806% o — aF +/— —
-5. A8Bns A.Afs 5. A08ns 1.808k%
1. 888n=s/div
T B.88= T Sedps a S64ps ~ Analyze —
F 1.919999888GY% E 1.928881888GY% o 2.888KkY m Betuween
Settling Timne S564ps Markers
ref int
(1@9) Freq C t1k
— Time Markerszs —
t d
S:Dppe | OFF
1. 98AHASAARGY :
. -1 - -1
' Trigger Point
1K 1[I
““““““““““““““ il s el Settling Time
1. 98AHAARARAGY A1
LRSS SO SO SO0 JOE OE SRS SN A S S S e | [ R e e e B D) S R R B
i "[J ~ Freq Markerz —
'_____________""v "__________‘DPP TRACK
e _F
! 1.938888888GY
1.97999508064 ) : —~ aF +/-
-5. B88ns 8. 88s 5. 8088ns 1.888k%
1. 888n=s/div
T 8.88= T 628Bp= & 6Z2Bp= ~ finalyze ——
£ 1.979999888GY E 1.988881888GY a 2.888kY m Betuween
Settling Tine 628us Markers
ref int
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LMX2531-2140 Lock Time

F C t1k
) sisgped — Time Markers —
oppet - orr  EKIER
7. 11A6ASAARGY !
; ~T - -1
' Trigger Point
1 [

Z.1180080805%

Settling Time

i IiUrw I g Freq Markers —.
'_____________'""_____________I]f‘f' TRACK
~ F
2. 118888888GY
Z. 18999508864 — aF +/—
-5. B@Bns A.AAs 5. 800ns 1.8868k%
1.888m=/div
T B8.88s T 547ps a 547ps ~ Analyze ———
£ 2.189999888GY E 2.11A8818688GY a Z.888kY m Betuween
Settling Tine 547p=s Markers
ref int
()%9) Freq C L1k Ti Mark
t d — Time Markers —
ZE . ore NN
2. 170HA50086Y \ !
; L
' Trigger Point
I SR e
““““““““““““““ FFr-t-r-=—=--"i-----f--=---F----+ Settling Time
<. 17808800868 HI RS e
I ZZ-“; : A A A M ~ Freq Markers —.
AU SONSU SRS SUNSRU S | f_____________ﬂf‘f' TRACK
1
; r
! 2. 178888888GY
2.16959555552 : — aF +/'— ——
-5. A8Bns A.AAs 5. 800ns 1.8868k%
1.888m=/div
T 8.88= T 66Bps & b6Bps ~ Analyze ———
F 2.169999888GY% E 2.17A8818688GY a Z.888kY m Betuween
Settling Tine GGHp= Markers
ref int
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LMX2531-2265 Lock Time
(1@9) Freq C t1k
— Time Markerz —
s%upped: nes
?. 2358A5A8A6Y
~ T [— - —]—\
Trigger Point
~ T [ ----- ]—\
““““““““““““““ Settling Time
2. 2350000006Y
_ Freq Markers —
AU SORUR SRS SN S I]i‘i‘ TRACK
; ~ F
! 2.23588A808GY
2. 2349950806Y : \ ~ aF +/~ ———
-5. A8Bns A.Afs 5. A08ns 1.808k%
1. 888n=s/div
T B.88= T 663p= & 663ps ~ Analyze —
E 2.234999888GY% E 2.235881888GY% o 2.888KkY m Betuween
Settling Timne 663ps Markers
ref int
(1@9) Freq C t1k
— Time Markerszs —
s%upped: . 0FF
2 . 29508508086 : }\1
iR -1 - -1
: ' Trigger Point
U I
""""""""""""""""""""""""""""" Settling Time
2. 2950008086 g el
] .:-“vw Jwvwvvx—FreqHarkers—\
AR S W SO S SN SO S R e | | | § 3 TRACK
1
| o
! 2.295A88888GY
2. 29499508064 R — aF /-
-5. B88ns 8. B8s 5. 8088ns 1.888k%
1. 888n=s/div
T 8.88= T SBZp= a 582p= ~ finalyze ——
F 2.294999888GY% E 2.295881888GY a 2.888kY m Betuween
Settling Time 582ps Markers
ref int
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LMX2531-2294 Lock Time
Freq C t1k
(%D) Stugped — Time Markers —
— - off NN
7. 264HASAARGY X
; ~ T [- - -1—
! Trigger Point
ﬁ ~ T [----- 1—
"""""""""""""" & | St it St St itid il Settling Time
Z . 2646A80ARGY |
emedinndennds Seeedendiend R 1, V"""W""‘*—f"“\ﬂ'\)\f‘\f“"—;‘&t‘"ﬁ"- LT T
il — Freq Markers —
'__‘__________'“_f_‘__________‘I]i‘f‘ TRACK
| o
! 2. Z264888888GY
Z.ZEEEBEEEEEE \ — aF +/—
-5.888ns A.080s 5. B800ns 1.888k%
1.888n=s/d iv
T B8.88s T 547ps a 547ps ~ finalyze ——
F 2.263999888GY% E 2.264881888GY% a Z.888kY m Betuween
Settling Time 547ps Markers
ref int
(75) Freq C t1k T Mark
t- d B 1me arkers -
g . orr N
?. 3240588864 '
; ~ T [- - -1—
! Trigger Point
X
! ~T [----- 1—
"""""""""""""" it sttt Sttt St alilili il Settling Time
2.324pBBBBAGY ] e e
B Al YT YT Freq Markers —
'__‘__________'“"f_‘__________‘I]i‘f‘ TRACK
1
; -
! 2. 324888888GY
Z.EZEEBEEEEEE \ ~— aF +/— ——
-5.888ns A.080s 5. B800ns 1.888k%
1.888n=/Ad 1w
T 8.88= T S1ips a Sllps — finalyze ——
F 2.323999888GY% E 2.324881888GY% a Z.888kY m Betuween
Settling Time S1ips Markers
ref int
rsf
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Appendix A: Schematics
3 | 4

—2 -vas_mma7

c41

FLosEF FolD

- J—_cn Ice
Io.cllmpr

cis =

Ve C_RFOUT VEEG IFVEC Cpm
RF OTT @ VEC_IFW0_LDG |VEREVCo
GND_EFOUT a 2 DATA
cHDRFVCD S 5] CLE
88c
EE 2 1 ——<m ——r13 =
'UIE| _ = Opm Opm
Eﬁauugﬁw §§3 i A = = =
FEmEEaaoa R 5 5 5
- 13 }: =11 . 5

Va_T16

T40-1143- 150
1o + c2

{
LoaF LepF | o.luF cHl Oy
— ) ﬁ_—' VCCF _TEST U.U:l‘ —
° ° + CLE  Opm
= o= e - =
Opan o =

VCCRF_TEST @—Tr—
1 =

LM %2501 EVALUATION Board with LMX2531

Tarbor Tovizon
LMX250151BEBPCB B-17-2004
Tan TT5ep 2004 |

iz C:\Dommmb aud EotingsEioplion Habiolil dBem i AN el MO TR TN

1
Vo &
o
c
Oa TEST_VEFG Helar
placd Zm ChmBemistors
B
A
L}

3 4 5 6
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Top Overlay

Appendix B: Build Diagram
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dc

1no 44

15317 4930
m E
0
™
0
N
Jsunin ;U‘
ps)
v}

28 SNAUO77A

LMX2531-xxxx EVM Master User’'s Guide
Copyright © 2013, Texas Instruments Incorporated
www.ti.com

November 2013

I,

TEXAS
INSTRUMENTS



I3 TEXAS
INSTRUMENTS
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Appendix C: Quick Start on EVM Communication

Codeloader is the software used to communicate with the EVM (Please download the latest version from
Tl.com - http://Iwww.ti.com/tool/codeloader). This EVM can be controlled through the uWire interface on
board. There are two options in communicating with the uWire interface from the computer.

OPTION 1

LPT (aka Parallel port)

Open Codeloader.exe - Click “Select Device” - Click “Port Setup” tab = Click “LPT” (in Communication Mode)

OPTION 2

USB2ANY-uWire

Cable

Laptop or PC
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The Adapter Board
This table describes the pins configuration on the adapter board for each EVM board (See examples below table)

EVM Jumper Bank Code Loader Configuration

A|B|C|D|E|F|G]|H

LMX2581 A4 | Bl |C2 E5 | F1 | G1 | H1 | BUFEN (pin 1), Trigger (pin 7)

LMX2541 A4 C3 E4 | F1 | G1 | H1 | CE (pin 1), Trigger (pin 10)

LMK0400x A0 C3 E5 | F1 | G1 | H1 | GOE (pin7)

LMK01000 A0 C1l E5 | F1 | G1 | H1 | GOE (pin7)

LMKO30xx A0 C1l E5 | F1 | G1 | H1 | SYNC (pin7)

LMK02000 A0 C1l E5 | F1 | G1 | H1 | SYNC (pin7)

LMKO0480x A0 | B2 | C3 E5 | FO | GO | H1 | Status CLKinl (pin 3)

LMK04816/4906 A0 | B2 | C3 E5 | FO | GO | H1 | Status_CLKinl (pin 3)

LMK01801 A0 | B4 | C5 E2 | FO | GO | H1 | Test (pin 3), SYNCO (pin 10)

LMKO0482x (prelease) | AO [ B5 | C3 | D2 | E4 | FO | GO | H1 | CLKin1 SEL (pin 6), Reset (pin 10)

LMX2531 A0 E5 | F2 | G1 | H2 | Trigger (pin 1)

LMX2485/7 A0 C1 E5 | F2 | G1 | HO | ENOSC (pin 7), CE (pin 10)

LMK03200 A0 E5 | FO | GO | H1 | SYNC (pin 7)

LMK03806 A0 C1 E5|FO | GO | H1

LMK04100 A0 C1 E5|F1|G1l]|H1

Example adapter configuration (LMK01801)

- w w00

w @« wil
| =
o

€3 €q
Z3 zq

L

2

- = =
DD
A 8 &

T

i3 TExAS INSTRUMENTS
USB2ANY-ulIRE

Open Codeloader.exe - Click “Select Device” = Click “Port Setup” Tab - Click “USB” (in Communication Mode)
*Remember to also make modifications in “Pin Configuration” Section according to Table above.
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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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