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General Description

The LMX2485E Evaluation Board simplifies evaluation of the LMX2485E 2.6 GHz/0.8 GHz PLLatinum™ dual
frequency synthesizer. The primary function of this board is to evaluate the LMX2485E device performance at

low RF input frequencies, which is 50 MHz.

The board enables all performance measurements with no additional support circuitry. The evaluation board
consists of a LMX2485E device, an RF VCO module and RF loop filters built with discrete components. The
SMA flange mount connectors are provided for an external reference input, an RF VCO output, and a power
connection. A cable assembly is bundled with the evaluation board for connecting to a PC through the parallel
port. By means of MICROWIRE™ serial port emulation, the CodelLoader software included can be run on a

PC to facilitate the LMX2485E internal register programming for evaluation and measurement.

The VCO used on the evaluation board is a Sirenza VC0O190-52U. Using a 5 Volt supply, the frequency range
of the Sirenza VC0O190-52U is specified to cover 51 to 53 MHz with a 0.5V to 4.5 V control. The LMX2485E
device is powered from a 3.3 V regulated supply, which gives a Charge Pump output dc voltage swing of 0.5 to
2.7 volts for optimum performance. Charge Pump output voltage can be measured at TP1. With these
voltages, the VCO output frequency will nominally be 48.6 to 49.6 MHz. No IF VCO is attached. Therefore, the

IF section is powered down for all measurements.

RF Loop Filter
Phase Margin 48.0 deg Pole Ratio T3 /T1 29.8 %
Loop Bandwidth 4.5 kHz
. 48.6 —49.6 MHz to 1 kHz Roll-Off
Lock Time tolerance in 450 us w/o CSR @ 200 KHz -68.4 dB
Settings for Operation
- VCO = Ko . 8X (760 uA)
: omparison
@ 1 @ Freqpuency 1000 kHz
J_ 100 nF J_ Output Frequency | 48.6 — 49.6 MHz
6800 pF —— o 1800 pF PLL Supply 3.3 Volts
I I VCO Supply 5 Volts
Other Information
SIRENZA
VCO Used VCO190-52U
VCO Gain 2.5 MHz/Volt
VCO Input
Capacitance 820 pF
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Evaluation Hints

It is strongly recommended that the user reviews sections 1.9 FRACTIONAL SPUR AND PHASE NOISE
CONTROLS and 2.1.2 RF_N[10:0] — RF N Counter Value in the LMX2485/LMX2485E Datasheet. These
sections will specify minimum divide ratio limits for the LMX2485E. This will determine how high the
comparison frequency can be. Also, it points out that lower order modulators have better performance. It
seems that the best performance at these low frequencies is with the dithering disabled. Also, it seems that
there is improved and consistent performance with lower fractional denominators at these low frequencies.

Page 11 shows Impact of Large Fractional Denominator on fractional spurs.

It is recommended that the minimum slew rate specification of 100 V/us be maintained. If the power level is 1
dBm or higher, the slew rate specification will be met at 50 MHz. Slew rates less than 100 V/us could have an

negative effect on the performance of the LMX2485E.

The default state for the LMX2485E Evaluation board in these instructions are 2™ delta sigma modulator with
dithering disabled and charge pump current set to 8X (0.76 mA). Also RF_P is set to 1 for a Prescaler value of

8 to achieve low divide ratios while not violating minimum divide ratio specifications.
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RF PLL Phase Noise with Different CP Currents

% Agilent E5S052A Signal Source Analyzer
MPhase Moise 10.00dRS Ref -20,00dBcHz

000 b Canier 43,200003 MHz  -0.8090 dBm
o F 1: 1 kHz ~111.1175 dBcAHz
2: 10 kHz “114.7761 dBcAHz
I: 100 kHz ~140.7503 dBcrHz
-a0,00 4: 983,838 kHz -160.77%2 dBcHz
§: 4.73113 MHz | r165.3724 dBcHz
=&: 10 MHz “167.0521 dEcrHz
-100.0
Phase Noise measured at
-110.0 i 49.2 MHz
s S CP gain =0.76 mA (8X)
(default setting)
-130.0 FM=2
i Fraction Compensation
X setto 1/5
-150.0 B Dithering disabled
-160.0
4 W
1700 g
LELD i rian i o ¥
| 1F @ain z0dB Freq Band [33M-101MHz] | Lo opt [=150kHz]| Ei7pts | Come 10/

FPhaze Moize 10.00dB) Ref -20,00dB00Hz

20.00 b Catier 43,200001 MHz 0,208 dBm
- 1: 1 kHz -113,9023 dBc/Hz
2: 10 kHz “111.6836 dBcsHz
I: 100 kHz -140.7655 dEcsHz
30,00 4: 983,538 kHz -160.7717 dBcHz
S: 4.73113 MHz | r1&65.6444 | dBcHz
=E: 10 MHz H166.6992 dEcAHz
100,00
Phase Noise measured at
-110.0 49.2 MHz
i .
s i CP gain = 1.52mA (16X)
FM=2
-130.0 . .
Fraction Compensation
e setto 1/5
3 Dithering disabled
-1E0.0 '\\
R
1R
4 ;
-170.0 g
AED gy it iy i -~
| IF Gain z0d8 Freq Band [390-101MHz] | L Expt [=150kHz] | 517pts | Corre 10|
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RF PLL Phase Noise with different Delta Sigma Modulator Order
B 20 |

% Agilent ES0524 Signal Source Analyzer

PPhase Moise 10.00dBS Ref -20.00dBc/Hz

8000 B Cantier 49,200002 MHz _-0.8090 dBm
= 1: 1 kiz ~111.1175 | dBcsHz
z: 10 kHz -114.7761 dBciHz
3: 100 kHz -140,7503 dBcHz
50,00 4: 562,538 kHz -160.7782 dBcsHz
5: 4,73113 MHz |-165.3724 dBc/Hz
=6: 10 WHz -167.0521 dBciHz
-100.0
1100
1200 2
-130.0
-140.0
3
-150.0
-160.0
4 W
-170,0 £
LD g iy L £ -
| 1F @ain z0de Freq Band [33M-1010Hz] | L Opt [=150kHz] 517pis Core 10

- Agilent E50524 Signal Source Analyzer

PRhase Moise 10.00dBS Ref -60.00dBcHz

laveragng Factor ECNRE - %

FM = 2 (2™ order delta sigma modulator)
(FM =2 is the recommended setting)

Phase Noise measured at 49.2 MHz

CP gain = 0.76 mA (8X) (default setting)
Fraction Compensation set to 1/5
Dithering disabled.

In these three plots, you will note that PN does not
vary.

Carier 43,200003 MHz _-0,8077 dBm

b
2000

1: 1 kHz -111.1161 |dBc/Hz
Z: 10 kHz -114.8605 dBc/Hz
3: 100 kHz -140,7175 dBcdHz
30,00 dr 963,838 kHz  -160.66859 dBciHz
S: 4,73113 MHz -1&5.7677 dBcfHz
£ T HHz -167 . 1061 dBcsHz
-100.0
-110.0
-120.0 2z
-12000
-140.0
3
-150.0
-160.0
4 y
-170.0 3
0o pe i pLy
| IF Gain 20dE Freq Band [EQMVIUIMHE” LO Opt [=150kHz E17pts Core 10

i Agilent E50524 Signal Source Analyzer

#Phaze Moise 10.00dB) Ref -60,00dBcHz

averaging Factor EZNEN - -~

FM=3 (3rd order delta sigma modulator)
Phase Noise measured at 49.2 MHz

CP gain = 0.76 mA (8X) (default setting)
Fraction Compensation set to 1/5
Dithering disabled.

Catier 49,200004 MHz __-0,8086 dBm

50,00,

1: 1 kHz ~110.1230 dBc/Hz
z: 10 kHz ~114.7737 dBcsHz
I: 100 kHz ~140.7732 dBcsHz
0.0 41 963,833 kHz | -160.7535 dBcsHz
51 4.731L3 MHz | -166.2417 dBcsHz
=61 10 WHZ ~167.6656 dBosHz
-100.0
1100
L
12000 z
1300
-140.0
3
-150.0
1600
4 y
-170.0 G
1800 Frin g £ -
| 1F Gain 20d8 Freq Band [33M-101MHz] | L Opt [ =150kHz] Si7pts Come 10

FM=0 (4th order delta sigma modulator)
Phase Noise measured at 49.2 MHz

CP gain = 0.76 mA (8X) (default setting)
Fraction Compensation set to 1/5
Dithering disabled.

o




&Nﬂtionulfemtconduclur LMX2485E EVALUATION BOARD OPERATING INSTRUCTIONS

% Agilent ES0524 Signal Source Analyzer
#Phaze Moise 10.00dBS Ref -80,00dBcHz

8000 B Cantier 49,200002 MHz _-0.8090 dBm
= 1: 1 kiz ~111.1175 | dBcsHz
z: 10 kHz -114.7761 dBciHz
3: 100 kHz -140,7503 dBcHz
50,00 4: 562,538 kHz -160.7782 dBcsHz
5: 4,73113 MHz |-165.3724 dBc/Hz
=6: 10 WHz -167.0521 dBciHz
-100.0
-110.0
1200 2
-130.0
-140.0
3
-150.0
-160.0
4 W
-170,0 £
RN
| 1F @ain z0de Freq Band [33M-101MHz] |

RF PLL Phase Noise with different Dithering Settings

DITH=0 (Disabled)
(DITH=0 is the recommended setting)

Phase Noise measured at 49.2 MHz
CP gain set to 0.76 mA (8X)

Fraction Compensation set to 1/5

FM=2 (2" order delta sigma modulator).

In these three plots, you will note that PN does not
degrade very little with weak dithering, but does
with strong dithering.

1 i) -
L Opt [ =150kHz] 517pis Comre 10
% Agilent E50524 Signal Source Analyzer
Faveragng Facor EZE - - X

PRhase Moise 10.00dBS Ref -60.00dBcHz

Carrier 43,200001 MHz _-0,8082 dBm

b
2000

DITH=1 (Weak Dithering)

Phase Noise measured at 49.2 MHz
CP gain set to 0.76 mA (8X)

Fraction Compensation set to 1/5

FM=2 (2nd order delta sigma modulator).

1: 1 kHz -111,5155 | dBc/Hz
Z: 10 kHz -114.3041 dBc/Hz
3: 100 kHz -140,7573 dBcdHz
30,00 dr 963,838 kHz  -1e0.7E56 dBciHz
S: 4,73113 MHz -1&5.6234 dBcfHz
B HHz 1678735 dBciHz
-100.0
-110.0
-120.0
-12000
-140.0
-150.0
-160.0
-170.0 3
0o pe i pLy
| IF Gain 20dE Freq Band [EQMVIUIMHE” LO Opt [=150kHz E17pts Core 10
¥ Agilent E50524 Signal Source Analyzer
= |
al B
#Phaze Moise 10.00dB) Ref -60.00dBcHz
60,00 B Catier 49,1995979 MHz _-0,8085 dBm
= 1: 1 kHz -63,5853 dBc/Hz
Z: 10 kHz -70.5035 dEc/Hz
0,00 3: 100 kHz -107.4682 dBEc/Hz
4: 963,535 kHz | -160.6471 dBciHz
2 51 4,.73113 MHz -165.3462 dBciHz
-20.00 =64 L10-HHZ -166,5350 dBEc/Hz
30,00
-100.0
-1100
-12000
-120.0
-140.0
-15000
-160.0
-170.0
1800 i g pic -
| 1F Gain 20d8 Freq Band [33M-101MHz] | L Opt [ =150kHz] Si7pts Core 10

DITH=2 (Strong Dithering)

Phase Noise measured at 49.2 MHz
CP gain set to 0.76 mA (8X)

Fraction Compensation set to 1/5

FM=2 (2" order delta sigma modulator).
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RF PLL Fractional Spurs with Different CP Currents

%#- Agilent 10:37:40 Mar 10, 2008

A Mkl 200 kHz

Ref 0 dBm Atten 10 dB i~ -65.661 dB
Samp ?’“LT
Lo
10 ’ f ] Fractional Spurs
dB/ ] 1 measured at 49.2 MHz
CP gain = 0.76 mA (8X)
(default setting)
|| \ 1 FM=2
f[n\L ,J 1\ f z Fraction Compensation
T i | l‘ ﬁ . setto 1/5
LyAv Q T~ L]\ g Dithering disabled
[y
Center 49.200 MHz Span 1.5 MHz An observation is when
Res BW 15 kHz WBW 15 kHz Sweep 25.44 ms (601 pts) the charge pump current
Marer Trace Type > s Amplitude IS dOUbIed; the Spurs will
1R 1) Fraq 40.200 MHz 127 dBm increase by
14 (1 Freq 200 kHz -65.66 dB approximately 6 dB.
2R 13 Freg 42,200 MHz -1.35 dBm
24 11 Freg 400 kHz -79.31 dB
3R 1 Frag 42,200 MHz -1.35 dBm
34 1 Frag 00 kHz -20.54 dB
Agilenf 10:38:50 Mar 10, 2005 L
& Mkrl 200 kHz
Ref 0 dBm Atten 10 dB i~ -58.633 dB
Samp sk
Log f' \'I
10 ,[ ]‘
dB/
Fractional Spurs
measured at 49.2 MHz
T i ﬁ CP gain = 1.52 mA (16X)
b=
FM=2
3 NI R e |
f ] I| 1 7 \‘\h I| L f W raction Compensation
Center 49.200 MHz Span 1.5 MHz Dithering disabled
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts)
hlamer Trace Type o Pz Amplitude
1R 1 Freq 42,200 MHz 13T dBm
14 (11 Fregq 200 kHz -50.63 dB
2R 13 Freg 42,200 MHz -1.35 dBm
24 11 Freg 400 kHz 73.30 dB
3R 1 Frag 42,200 MHz -1.35 dBm
34 1 Frag 00 kHz -53.53 dB
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RF PLL Fractional Spurs with different Delta Sigma Modulator Order

e Agilent 10:37:40 Mar 10, 2008

A Mer! 200 kHz

Ref D dBm Atten 10 dB . -65.661 dB
Sarmp E .
Log FM =2 (2" order delta sigma modulator)
:l';! (FM =2 is the recommended setting)
Fractional Spurs measured at 49.2 MHz
z CP gain set to 0.76 mA (8X)
z Fraction Compensation set to 1/5
LyAv Dithering disabled.
Center 49.200 MHz Span 1.5 MHz .
Res W 15 kHz VBW15KkHz  Sweep 2544 ms 601 pis) In thgse three plots, you YVI|| nqte that 200 kHz
Makar | Treee Tree Fyen Ampitad= Fractional Spurs only varies slightly. The
A S - e harmonics (400 kHz and 600 kHz) spurs increase
o o i e e s as the delta sigma modulator order increases.
3R 11 Freg 43,200 MHz -1.35 dBm
34 (11 Freg 500 kHz 80,54 dB
W Agilent 10:44:20 Mar 10, 2008 L
& Mkr! 200 kHz
Ref 0 dBm Atten 10 dB P -65.179 dB
Samp B
Log
10
dB/
FM=3 (3rd order delta sigma modulator)
T Fractional Spurs measured at 49.2 MHz
2 CP gain set to 0.76 mA (8X)
LyA . .
o . Fraction Compensation set to 1/5
Center 49.200 MHz Span 1.5 MHz . i i
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts) Dithering disabled.
harkar Trace Type X s Amplitude
1R ) Frag 40,200 MHz -1.37 dBm
1 (11 Fraq 200 kHz 6012 dB
2R ) Freq 40,200 MHz -1.35 dBm
24 (11 Fraq 400 kHz 7724 dB
2R ) Freq 40,200 MHz -1.35 dBm
24 (11 Fraq 500 kHz £7.77 dB
e Agilent 10:45:11 Mar 10, 2008 L
& blkrt 200 kHz
Ref 0 dBm Atten 10 dB -64.797 dB
Samp Eiy
Log
10
dB/
FM=0 (4" order delta sigma modulator)
75 R Fractional Spurs measured at 49.2 MHz
CP gain set to 0.76 mA (8X)
Ly . .
v Fraction Compensation set to 1/5
Center 49.200 MHz Span 1.5 MHz . i i
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts) Dithering disabled.
M aker Trace Type X P Amplitude
1R ) Fraq 43 200 hHz -1.37 dBm
1i (11 Freq 200 kHz 680 dB
2R ) Fraq 43 200 hHz -1.35 dBm
24 (11 Freq 400 kHz B8 B4 dB
3R ) Fraq 43 200 hHz -1.35 dBm
34 (11 Freq 600 kHz 78482 dB
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RF PLL Fractional Spurs with different Dithering Settings

e Agilent 10:37:40 Mar 10, 2008

A Mer! 200 kHz

Ret 0 dBm Atten 10 dB . -65.661 dB i
Samp & DITH=0 (Disabled)
. (DITH=0 is the recommended setting)
uer Fractional Spurs measured at 49.2 MHz
CP gain set to 0.76 mA (8X)
8 . Fraction Compensation set to 1/5
Q — nd .
Lohv FM=2 (2™ order delta sigma modulator).
Center 49.200 MHz span 1.5 mnz | | In these three plots, you will note that Fractional
ResIHiSlkiz BV cHi= I S we ep 25 H1ms G0 TtS) Spurs decreases very little at 200 kHz as compared
R - e ety with the higher harmonics with weak dithering
bt o iy st Bhites enabled. The spurs and waveform is different with
S e 45200 e 5 dom strong dithering enabled.
34 (11 Freg 600 kHz -89.54 dB
- Agilent 10:50:44 Mar 10, 2008 L
b Mller? 200 kHz
Ref 0 dBm Atten 10 dB P -57.480 dB
Samp B
Log
10
dB; ) .
DITH=1 (Weak Dithering)
. Fractional Spurs measured at 49.2 MHz
[+] .
CP gain set to 0.76 mA (8X)
Lyhv 3 Fraction Compensation set to 1/5
e AL Span 15 MHz | | FM=2 (2™ order delta sigma modulator).
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts)
i arker Trace Type X Rodis Amplitude
1R 1 Fragq 40.200 MHz -1.27 dBm
1 (11 Fraq 200 kHz 67.48 dB
2R 1 Freq 40.200 MHz -1.25 dBm
24 (11 Fraq 400 kHz -20.38 dB
2R 1 Freq 40.200 MHz -1.25 dBm
24 (11 Fraq 500 kHz -a7.25 dB
% Agilent 10:52:05 Mar 10, 2008 L
& Mkrt 200 kHz
Ref 0 dBm Atten 10 dB -52.166 dB
Samp Eiy
Log
10
dB/ . .
DITH=2 (Strong Dithering)
Fractional Spurs measured at 49.2 MHz
A CP gain set to 0.76 mA (8X)
&
LgAv 2 Fraction Compensation set to 1/5
e P Span 15 Mz | | FM=2 (2" order delta sigma modulator).
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts)
M aker Trace Type X P Amplitude
1R 1 Fraq 49200 WHz -1.37 dBm
1i (11 Freq 200 kHz 8217 dB
2R 1 Fraq 49200 WHz -1.35 dBm
24 (11 Freq 400 kHz -a4.2a dB
3R 1 Fraq 49200 WHz -1.35 dBm
34 (11 Freq 600 kHz a9 50 dB

10
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Impact of Large Fractional Denominator (FM=2, DITH=0)

This column loads Reset Modulator before loading

Fraction. Only column Reset Modulator is used before

This column does not use Reset Modulator. Fractional
numerator was increase 5 steps and returned to

loading before FM =2. correct frequency.
A Agilent 10:59:32 Mar 10, 2008 L Agilent 10:68:45 Mar 10, 2008 L
& Mkrt 200 kHz 4 Mkl 200 kHz
Ref 0 dBm Atten 10 dB -67.403 dB Ref 0 dBm Atten 10 dB -65.680 dB
Samp S Sarnp E
Lo Lo
n’ I ' I
dB/ JI l‘ dB/ ’J l‘
I i I.
1 P T
A AL [] AL IV T [ o
=
T e S 10 e B
Center 49.200 MHz Span 1.5 MHz Center 49.200 MHz Span 1.5 MHz
es z z weep 25.44 ms pts) es z z weep 25.44 ms pis)
Res BW 15 kH. VBW 15 kH 5 25.44 01 Res BWY 15 kH WBW 15 kH, S 25.44 01
Matker Trace Type X Aotis Amplitude Matker Trave Type X fsis Amplitude
1R [H! Freq 40.200 hHz -1.37 dBm 1R 1 Freq 40,200 MHz 137 dBm
1 (&5} Freq 200 kHz 67.40 4B 14 1) Freq 200 kHz -65.66 dB
2R <] Freq 40.200 MHz -1.36 dBm 2R 1 Freq 40.200 MHz -135 dBm
24 <] Fraq 400 kHz -89.37 dB 24 ) Freq 400 kHz -79.18 dB
3R (%0 Freg 49.200 hHz -1.35 dBm 3R o) Freq 48.200 MHz -1.35 dBm
34 [0 Freq B0 kHz 97 75 dB T o) Freq 500 kHz 80,84 dB
Fraction = 1/5 Fraction = 1/5
i Agilent 11:06:27 Mar 10, 2008 L - Agilent 11:12:08 Mar 10, 2008 L
A Mkrt 200 kHz 4 Mkl 200 kHz
Ref 0 dBm Atten 10 dB -67.394 dB Ref 0 dBm Atten 10 dB -79.594 dB
Samp B Sarnp E
Lo Lo
n’ I ' I
dB/ [ l dB/ J l
[ I
2
1o ol Tl [
AT _ LT e
Lo I A e ALl e
i
Center 49.200 MHz Span 1.5 MHz Center 49.200 MHz Span 1.5 MHz
Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts) Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts)
hatker Trace Type ® puils Amplitude Matker Trave Type X fsis Amplitude
1R [H! Freq 40.200 hHz -1.37 dBm 1R 1 Freq 40,200 MHz 137 dBm
14 <] Fraq 200 kHz -67.39 4B 14 1) Freq 200 kHz -70.50 dB
2R IS Fraq 49200 Wbz -1.35 dBm 2R 1 Freq 40.200 MHz -135 dBm
24 o Freq 400 kHz 8917 dB 24 o) Freq 400 kHz 95 57 dB
3R ) Freq 48,200 MHz -1.35 dBm 3R ) Freq 48.200 MHz 135 dBm
34 (<5} Freq 500 kHz 97 .40 dB T o) Freq 500 kHz -100.88 dB
Fraction = 10/50 Fraction = 10/50
4 Agilent 11:13:35 Mar 10, 2008 L 4 Agilent 11:15:35 Mar 10, 2008 L
& Wkr 200 kHz 4 Mkrl 200 kHz
Ref 0 dBm Atten 10 dB 57.410 dB Ref 0 dBm Atten 10 dB -81.929 dB
Sarnp SR Sarnp B
Lo Lo
0 I 0 1l
dB/ JI l\ dB/ ’J l\
I allla
M Te YT
[N TR AV
z
" B A L i s
L il
Center 49.200 MHz Span 1.5 MHz Center 49.200 MHz Span 1.5 MHz
Res BW 15 kHz VBW 15 kHz Sweep 23.44 ms (601 pts) Res BW 15 kHz VBW 15 kHz Sweep 25.44 ms (601 pts)
Matker Trace Type X Az Amplitude Maker Trace Type X Az Amplitude
1R 1 Freq 48,200 MHz -1.37 dBm 1R o) Freq 48.200 MHz 137 dBm
1 (&5} Freq 200 kHz 6741 4B 14 1) Freq 200 kHz -81.03 dB
2R 1 Freq 40.200 hHz -1.36 dBm 2R 1) Freq 40,200 MHz 136 dBm
24 <] Fraq 400 kHz -89.27 4B 24 1) Freq 400 kHz -04.42 dB
3R IS Fraq 49200 Wbz -1.35 dBm 3R 1 Freq 40.200 MHz -135 dBm
34 [0 Freq B0 kHz 9875 dB 34 o) Freq 600 kHz -80.31 4B

Fraction = 10000/50000

Fraction = 10000/50000

11
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RF PLL Lock Time

No Cycle Slip Reduction and RF_TOC=0

{i2) Freq B

stopped

49 . 6a408aMY

49. GAHARAMY

=3

49 . 596080M%

Positive lock time is 360 us

—2.580ns Aa.88s 2.580ns
586, Bps/div
T B.88s T 368ps a J6Bus
£ 49.5998p8MY £ 49.681008MY o 2.808KY
Settling Time 368ps
{Z2) Freq B tlk
stopped
18, GA4eBaMY i
i
i
i
i
i
i
i
48 . GAABAAMY |
i
/ Negative lock time is 421 s
i
j‘
i
i
i
48 . 596008MY b i
—2.580ns Aa.88s 2.580ns
586, Bps/div
T B.88s T 421ps a 4Z1ps
£ 48.599088MY £ 48.6081008M% o 2.808KY
Settling Time 421ps
{Z2) Freq B tlk
stopped
5@, 1068M: il '
__________________________ LN NN DI ——
e / :
P nacicot S U WS W Y W |
3
/ - RF PLL positive switching waveform
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I LMX2485E
File kevboard Controls
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+
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Fin i
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=
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F:i LMx248B5E
File Kevboard Controls
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Mode Help
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= LMX2485EF

File Kevboard Controls  Select Device Ophions Mode Help
PortSetup | i . |  Bits/Pins | BurstMode |  RFPLL | IF PLL
2222111111111 10000000000
M 3210987654321 088766432110
RO ]DEIEIEH'IEIEIDEI'IEIDEIEIEIDEIEIEIDEI‘IEI Load
R1 [000010100000000001010011 Load
Rz No00000111100001010000101  Load
B3 [111101110000110010000111  Load
R4 [001000001000011100001001  Load
R5 [000000000000000000001011 Load
R6 [001111000000000000001101  Load
R7 0000000000001 00110001111 Load

F= LMx2485E

File Kevboard Controls Select Device ©Options Mode Help

]  Registes |  Bits/Pins | Burstdode |  RFPLL | IF PLL
Port Address 1 Part Setup Diagram
& LPT1¢ LPT2 ¢ LPT3 € Other |- Reload Every |10 sec O Clock B Other Fins
Clack. Bit | @ Data B Ground
C1C2C4C8CHERCECIBOOCCCEC U gy rras B AddessConfict
[rata Bit i - -

10/14 FPin Connector { Top ¥Yiew
"H'I"‘12(;4"‘18"‘11Ef_'32"“84r'128PE1FE2PC3FE4 / ( P )
o | T

| :
CIF2CHICEC BCROCROCIBOOCRC B T il b o o
7 Fin 1

CE i
(1 C 204 C 3018 320 640 1280 T f_'|:2"‘1C3f_'|:4.
EMOSC i
C1C2CaCaFRCBCMCIBCO CCO
TRIGGER i

|
F1C2C40CaCIBC POMOCIBOC CIC 304 ['{'{ S8 ce »

Q‘.'\.\.\... [
R oN=—]

DB 25 Connector
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Top Build Diagram
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Bottom Build Diagram
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Bill of Materials
i LMX2485ESQ EVAL
Revision BOARD 03.09.2006
Item | Qty Manufacturer Part # Value Unit Size Voltage Tolerance Material Designator
- C1_IF,C2pRF, C2_IF, C2pIF, C3_IF, C4_RF, C5, C17, C27, C28, C29
0 n/a - R1, R2_IF, R2pRF, R3_IF, R5, R20, R21, R26p, R27, R27p, R28, R29, R30, R31
-- R100, R101, R102, R103, C100, C101, VccPLL, Ftest/LD, IF_OUT, U3
1 1 National Semiconductor LMX2485SQAEBPCB er =4, First GND 10 mils 4 layer. 62 mils total thickness FR4 Board REV: 6-3-2005
2 4 SPC Technology SPCS-8 Stand-Offs Nylon Place in 4 holes in edge of board
3 9 Com Con Connectors CClJ255G 2-Pin Shunt Plastic Place across POW;%ﬁgcl_)\l;v(é;_\’Z_\ili(—;tOS(16327534?—10 11-12,13-14)
4 1 Com Con Connectors HTSM3203-4G2 4-Pin Header Plastic POWER_VCO
5 1 Com Con Connectors HTSM3203-14G2 14-Pin Header Plastic POWER_PLL
6 1 FCI Electronics 52601-S10-8 10-Pin Header Plastic uWire
7 3 Johnson Components 142-0701-851 Edge SMA Metal 0OSCin, RF_OUT, VccVCO
8 11 Kemet C0603C102J3GAC 1000 pF 0603 25V 5% CoG C12,C13, C14, C15, C16, C18, C19, C22, C23, C25, C30
9 1 Kemet C0603C182CJ5RAC 1800 pF 0603 50 V 5% X7R C3_RF
10 1 Kemet C1206C103J3GACTU 0.01 uF 1206 50V 5% C0G C33
11 1 Kemet C0805C682J3RAC 6800 pF 0805 25V 5% X7R C1_RF
12 3 Kemet C0603C104K3RAC 100 nF 0603 25V 10% X7R C2_RF, C20, C21
13 12 Kemet C0603C105K3PAC 1 uF 0603 25V 10% X5R C3, C4, Cs, C7, C8, C9, C10, C11, C24, C26, C31, C32
14 2 Kemet C0805C106K8PAC 10 uF 0805 10V 10% X5R C1,C2
15 8 Vishay CRCW0603100JRT1 10 Q 0603 10V 5% Cermaic R3, R4, R6, R7, R8, R9, R10, R11
16 5 Vishay CRCWO0603180JRT1 18 Q 0603 10V 5% Cermaic R24, R25, R26, L1, L2
17 1 Vishay CRCWO0603510FRT1 51 Q 0603 10V 10% Cermaic R2
18 1 VISHAY CRCWO0603102JRT1 1.0 KQ 0603 10V 5% Cermaic R2_RF
19 1 VISHAY CRCWO0603222JRT1 22 KQ 0603 10V 5% Cermaic R3_RF
20 1 VISHAY CRCWO0603000ZRT1 0 Q 0603 10V 5% Cermaic R4_RF
21 5 Vishay CRCWO0603103JRT1 10 KQ 0603 10V 5% Cermaic R12, R14, R16, R18, R22
22 5 Vishay CRCWO0603123JRT1 12 KQ 0603 10V 5% Cermaic R13, R15, R17, R19, R23
23 1 National Semiconductor LMX2485ESQ PLL n/a 24P 3.6 n/a Silicon U1
24 1 National Semiconductor LP3985IM5-3.3 Regulator n/a SOT23-5 3.3 2% Silicon U4
25 1 VARIL VCO190-52U 51-53 MHz U 5V Can u2
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Additional Features of the LMX2485E Evaluation Board

HYBRID VCO FOOTPRINT

Although the evaluation board is created to support a particular VCO, the footprint is flexible and designed such
that other VCOs are easy to put on the board. To mount a smaller VCO on the board, scratch off the solder

mask with the flat edge of a screwdriver and then put solder on the pads such that it covers the exposed

copper.
TEST POINTS
Test Point Function

TP1 RF Charge Pump voltage

TP2 RF Fastlock output

TP3 Ftest/LD output

TP4 OSCout pin

TRIG Microwire trigger
BANDSWITCH VCO SUPPORT

The board is also configured so that CodelLoader can control a bandswitch VCO for either the RF or IF PLL. In
order to do this, one can use the trigger pin. Don't forget to stuff the components on the bottom layer for the

bandswitch option.

COMPONENT OPTIONS

Some components have a 'p' suffix to denote it as an option. These usually have shared footprints and can not

both be stuffed. Below is a list of these options.

Component Option

C2_RF & These components both add in parallel. There are 2 footprints here to allow for different

C2pRF sizes of capacitors

R2_RF & . . . : .

RZBRF During Fastlock, the chip switches R2pRF in parallel with R2_RF

R26 & R26p For normal operation R26p should be open. However, for sensitivity measurements 68 Q
may be placed in R26p and R26 can be removed in order to form a 6 dB T-Pad.
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