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Quick Setup

Phase
Noise
Analyzer

Laptop or PC

RFout
Connect to a spectrum analyzer or phase noise analyzer. The Agilent E4445A was used for
these measurements

Vce
Connect to a 5.0 volt power supply. Note that there is on-board regulator (LP5900) that regulates
this voltage down to 2.5 volts for the PLL.

uWire
Connect to a computer with CodelLoader software

OSCin

Connect to a clean reference source, such as the back of the spectrum analyzer. Be aware that
tunable frequency sources, such as the signal generators can be noisy and degrade the PLL
phase noise measurements.

IF OUT
This output is the output of the IF PLL. There is no IF VCO on the board, but there is the option
to add one.




Loop Filters
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Parameter LMX2430 LMX2433 LMX2434
V€O Frequency 1600 — 1675 3200 - 3400 4690 - 4890
(MHz)
VCO Gain
(MHZ/V) 32 90 94
Charge Pump Gain (mA) 4 4 4
VCO Input Capacitance 39 22 12
Phase Detector Frequency (MHz) 1 1 1
OSCin Frequency (MHz) 100 100 100
Loop Bandwidth (kHz) 27.9 31.1 41.2
Phase Margin (deg) 56.8 59.6 58.4
Gamma 0.57 0.90 0.87
T3/T1 Ratio (%) 220.8 177.1 213.9
C1 LF (nF) 0.18 0.27 0.1
C2 LF (nF) 6.8 10 3.9
C3 LF (nF) 1 1 1
C4 LF (nF) Open Open Open
R2_LF (Kohm) 2.2 1.8 3.3
R3_LF (Kohm) 0.82 0.82 0.68
R4 LF (Kohm) 0 0 0




CodelLoader Setup

Select the part. It should be the LMX2430, LMX2433, or LMX2434.

i L mx2434
File kevboard Controls SR Options  Mode USE  Help

WO 4 .
Poit Setup PLL - Single Integer b ?:’PIHS T BurstMode T RF PLL T

PLL - Dual Integer ¢ LMx1600
PLL - Fractional .4 LM=1601 |
o PLL 4 YCO b lmmieoz  pBie
Gl Transceiver booLmezza0 \\
Clack Conditioners — » LME2331
T LMrZ332 |
o~ 1" LME233S DF'}twaste Epharge Epharge
1) atectar ump Lmp
LMRZ338 chor Polarity Gain State
10 Hz LMz2337 Eericy
LM=2370 .
o kHz + H Active [ 4m&
LMx2372
M Counter LM=2430
g40 |l LM=2433

Prescaler | g |

Choose the correct startup mode. The Active Filter mode is the more recent version.

o Lmx2434
File kevboard Contrals  Select Device  Options NEEsES USE  Help

Default Mode 5
Ak i

16,2006
e RFPLL |

Port Setup T Registers T IF PLL j

Load the part. You can load it from the menu or also press Cntrl + L. The current consumption should
change and the red LED should come on when the board is loaded.

Select Device  Options

Mode USE Help

Load Device
Skep Frequency ]
Set YOO Frequency Chrl4+F
Set Comparison Frequency  Chrl+C

= Set Crystal Frequency Chrl+i
g ResstPort
. ( R Counter \
o el

Bits/Pins | BurstMode |  RFPLL |




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.

IS Lmx2434 (=3

File kevboard Controls Select Device Options Mode USE  Help

PortSetup |  Registes |  Bits/Pins | BurstMode | RFPLL |  IFPLL |
Communication Mode | LPT Port Setup Diagram
~ USE o BT O Clock. B Other Ping
e O Data B Ground

LPT Port Setup
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¢ LPT1 " LPT2 ¢ LPT3 € QOther |378 Reload Every |10 zec
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COMM Mode: LPT Changed communications mode.

The Pin Configuration field is hardware dependent and normally SHOULD NOT be changed by
the user.

The evaluation board is typically shipped with a parallel port cable that is used to interconnect
the board to a PC LPT port, enabling the board to be programmed.

Separately available is a USB2UWIRE-IFACE board which simplifies evaluation by enabling the
user to establish a USB connection from the Codeloader 4 software to the evaluation board.
http://www.national.com/store/view item/index.html?nsid=USB2UWIRE-IFACE




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. This Bits/Pins
configuration is common to all options of the LMX2430 evaluation board.

o Lmx2434
File kevboard Controls Select Device Options Mode USE Help

FortSetup |  Registers | | BusiMode | RFFLL |  IFPLL ]

RF Power Controls
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0___ REF Cycles =/
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Ftest/LD Pin
ML

4 - FiF Digital LD ~|

COMM Mode: LPT Selected device: LM<2434

Note that there is an IF PLL Tab. CodelLoader can be used to program the IF PLL, but
it is not used in this case. Make sure not to mix up the IF PLL and the RF PLL.

IS Lmx2434

File kevboard Controls  Select Device

Options  Mode USE  Help

Poit Setup T Registers T Bitz/Pins T BurstMode T RF PLL .
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5 Lmx2430

LMX2430 Measurements

File Kevboard Controls Select Device Options Mode USE  Help
FPort Setup T Registers T Bits/Pins T BurstMode T T IF PLL ]
Reference
Oscillator / \
F Counter
mo
o | | Phaze Charge Charge
Fhaze Dretector Pump Purmp
Detector Polarity Gain State
10 MHz Frequency
ﬂmnn KHz | H Active H 4ma

M Counter
1650

Lz

Prescaler

/ a 1650 MHz

COMM Mode: USE | Selected device: LMx2430

- Agilent ES052A Signal Source Analyzer

Return

IF Gain 2048

Fraq Band

Phaze Moise  Start 100 Hz

Stop & MHz

Phase Moise: Meas ---

RF 4TT 0OdE




s Agilent 15:37:18 Jan 2, 1978 L

Marker
Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1 of 2

i1 VBH 10 kiz
File Operation Status. C:\RMTTHP.GIF file saved

Spur at 1600 MHz VCO
frequency is -79.9 dBc.

. Agilent 15:37:43 Jan 2, 1978 L Marker

Select Marker

Ftten 18 dB

Normal

Delta

Delta Pair
{Tracking Ref)
Fef a

Span Pair

Span Center

off

More
1aof 2

File Operation Status, C:\RMTTMP.GIF file saved

Spur at 1650 MHz VCO
frequency is -79.5 dBc. Note
that this spur is not
symmetrical.

. Aglent 15:38:18 Jan 2, 1970 L |Freq/Channel

Center Freq
1.67500008 GHz

Atten 18 dB
Start Freq
1.67396086 GHz

StopFreq
1.6761ERRE GHz

CF Step
220.068060 kHz
Auto Man

Freq Offset
906060606 Hz

Signal Track
(On Off

\VBH

File Operation Status, C:\RMTTMP.GIF file saved

Spur at 1675 MHz VCO
frequency is -77.6 dBc.




LMX2433 Measurements

5 LMx2433

File Kevboard Controls Select Device Options  Mode USE  Help

FPort Setup T Registers T Bits/Pins T BurstMode T T IF PLL ]

Reference

Oscillator / \
R Counter
@ 1 D : |
| = Phaze Charge Charge
Fhaze Dretector Pump Purmp
Detector Polarity Gain State
1 MHz Frequency

ﬂmun kHz  setive |H ama

M Counter
300 - —

Lz

Prescaler
N )

COMM Mode: USE | Selected device: LMx2433

Agilent ES0524A Signal Source Analyzer
10.004Bf Re

Phaze Moize  Start 100 Hz
Set RF ATT OdE Phase Noise: Meas [Bag (Sagiin e




s Agilent 14:57:17 Jan 2, 1978 L

Marker
Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
ef A

Span Pair

Span Center

Off

More
1 of 2

i YBH 16 kHz
File Operation Status. C:\RMTTHP.GIF file saved

Spur at 3200 MHz VCO
frequency is below the noise
floor.

. Agilent 14:57:44 Jan 2, 1978 L Marker

Select Marker

Ftten 18 dB ;

Normal

Delta

Delta Pair
{Tracking Ref)
Fef a

Span Pair

Span Center

off

More
1aof 2

[ VBH 18 kHz
File Operation Status, C:\RMTTMP.GIF file saved

Spur at 3300 MHz VCO
frequency is - 83.4 dBc.

% Agilent 14:58:13 Jan 2, 1970 L Marker

Select Marker
1

Ftten 18 dB

Normal

Delta

Delta Pair
{Tracking Ref)
Fef a

Span Pair

Span Center

off

More

YEH 1of 2

File Operation Status, C:\RMTTMP.GIF file saved

Spur at 3400 MHz VCO
frequency is - 83.6 dBc. Note
that this spur is not
symmetrical.




LMX2434 Measurements

o LmMx2434
File Kevboard Controls Select Device Options  Mode USE  Help

FPort Setup T Registers T Bits/Pins T BurstMode T T IF PLL ]

Reference

Oscillator / \
R Counter
@ 1 D : |
| = Phaze Charge Charge
Fhaze Dretector Pump Purmp
Detector Polarity Gain State
1 MHz Frequency

ﬂmun kHz  setive |H ama

M Counter /_
4790

e B

Prescaler
N ) o

COMM Maode: LPT | Selected device: LMx2434

Agilent ES0524A Signal Source Analyzer

10.004Bf Re
146 I:I Brin

Phaze Moise  Start 100 Hz Stop 10 MHz

Set RF ATT OdE Phase Noise: Meas [Bag (Sagiin e




Marker

s Agilent 15:34:31 Jan 2, 1978 L

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2

Spur at 4690 MHz VCO is -
77.1 dBc.

Marker
| Select Marker
1

Normal

Delta

Delta Pair
{Tracking Ref)
Fef a

Span Pair
Span Center

off

More
1aof 2

Res BH 18 kHz YBH 1

File Operation Status, C:\RMTTMP.GIF file saved

Spur at 4790 MHz VCO
frequency is -79.1 dBc.

Marker
| Select Marker
1

Normal

Delta

Delta Pair
{Tracking Ref)
Fef a

Span Pair
Span Center

off

More
1aof 2

File Operation Status, C:\RMTTMP.GIF file saved

Spur at 4890 MHz VCO
frequency is -76.5 dBc.




Fabrication and Assembly

Board Material

Rogers RO4003 (Top Layer to Ground Plane (.G1))
Remaining layers - FR4

Number of Layers 4
Board Thickness 0.062”
Copper Weight 1 oz Finished

Finish

Immersion Gold

Solder Mask Color

Green/Gloss

Testing

100% Electrical Testing

Name

K Tand

RO4003 (16 mil)

3.38 0.0022

Top Copper. 1oz thick
[LMX2434.GTL]

GND Layer [LMX2434.G1]

[101 %21y} S|l 29

POWER Layer [LMX2434.G2]

Bottom Copper — Thermal relief
[LMX2434.GBL]




Bill of Materials

Revision | 8.19.2009 | LMX243X |
Part | Manufacturer | Part Number | oty | Identifier
Capacitors
100 pF Kemet C0603C101J5GAC 8 C2, C3, C5, C12, C13, C14, C15,C21
1nF Kemet C0603C102J5GAC 1 C25
0.1 uF Kemet C0603C104K5RAC 3 C4, C18, C24
1uF Kemet C0603C105K8VAC 6 C1, C8, C9, C10, C17, C20, C23
10 uF Kemet C0805C106K9PAC 3 C16, C19, C22
Resistors
0 ohm Vishay/Dale CRCWO06030000Z0EA 4 R1 _RF, RlaRF, R4 IF, R4 RF
3.30hm Vishay/Dale CRCWO06033R3IJNEA 3 R20, R25, R34
5.6 ohm Vishay/Dale CRCWO06035R6JNEA 2 R13, R24
10 ohm Vishay/Dale CRCWO060310ROJNEA 3 R23, R31, R33
18 ohm Vishay/Dale CRCWO060318R0OJNEA 3 R17, R18, R19, R26, R27, R28
51 ohm Vishay/Dale CRCWO060351R0JNEA 2 R16, R29
8.2k Vishay/Dale CRCWO06038K20JNEA 3 R2, R4, R5
10k Vishay/Dale CRCWO060310K0INEA 6 R1, R3, R6, R7, R12, R32
100 k Vishay/Dale CRCWO0603100KINEA 2 R21, R22
Other
Ferrite Digikey 490-1015-1-ND 1 R35
HEADER_2X4 Comm Con Connectors HTSM3203-8G2 1 POWER
HEADER_2X5
(POLARIZED) FCI Electronics 52601-S10-8 1 uWire
Red LED Lumex SML-LX2832IC-TR 1 D1
SMA Johnson Components 142-0701-851 4 IF_OUT, OSCin, RFout, Vcc
Op AMP National Semiconductor LM6211 1 U5
LDO National Semiconductor LP5900-2.5 1 U4
Standoff SPC Technology SPCS-6 4 Place in 4 holes in corners of board
Jumper Sullins Electronics Corp. S9000 4 Place on the POWER header
Open
Open Capacitors Open Open 6 C4_RF, C6, C7, C11, Ca_LF,C2pRF
R1bRF, R2pRF, R8, R9, R10,
Open Resistors Open Open 9 R11, R14, R15, R30
C1_IF, C2_IF, C2pIF, C3_IF, C4_IF, R2_IF,
Open IF Loop Filter 10 R2plF, R3_IF, R4 IF, U3
Open Other - Open 2 Y1, Ftest/LD
L MX2430 Build Only
PLL National Semiconductor LMX2430TM 1 Ul
VCO RF Microdevices/VARIL VCO190-1650T(Y) 1 U2
180 pF Kemet C0603C181J5GAC 1 Cl1_RF
6.8 nF Kemet C0603C682J5GAC 1 C2_RF
1nF Kemet C0603C102J5GAC 1 C3_RF
2.2k Vishay/Dale CRCWO06032K20IJNEA 1 R2_RF
820 ohm Vishay/Dale CRCWO0603820RJINEA 1 R3 RF
LMX2433 Build Only
PLL National Semiconductor LMX2433TM 1 Ul
VCO RF Microdevices/VARIL VCO0690-3300T 1 U2
270 pF Kemet C0603C271J5GAC 1 Cl1_RF
10 nF Kemet C0603C103J3GAC 1 C2_RF
1nF Kemet C0603C102J5GAC 1 C3_RF
1.8k Vishay/Dale CRCWO06031K80JNEA 1 R2_RF
820 ohm Vishay/Dale CRCWO0603820RIJNEA 1 R3 RF
LMX2434 Build Only
PLL National Semiconductor LMX2434TM 1 Ul
VCO RF Microdevices/VARIL VCO0690-4790T 1 U2
100 pF Kemet C0603C101J5GAC 1 Cl1 RF
3.9nF Kemet C0603C392J5GAC 1 C2_RF
1nF Kemet C0603C102J5GAC 1 C3_RF
3.3k Vishay/Dale CRCWO06033K30JNEA 1 R2 RF
680 ohm Vishay/Dale CRCWO0603680RIJNEA 1 R3 RF




Schematic
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Top Build Diagram
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GND Layer
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

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 dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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