Ny
|||i||'

)
a
=
i
1=h:|
L™
Almib
-
Ty
1|=Ii
1]
-
1

b
-
L™
=
-
o

L]
',
LI
i
B,

)

o

=y
#
N

{o
0
}
Rimmi
),

National Semiconductor Corporation
Wireless Communications, RF Products Group

2900 Semiconductor Dr.
M/S A2-600
Santa Clara, CA, 95052-8090

LMX2485SQFPEBI Rev 1.24.2006



&Nﬂtionulfemtconduclur LMX2485 EVALUATION BOARD OPERATING INSTRUCTIONS

TABLE OF CONTENTS

GENERAL DESCRIPTION ..ttt ittt sttt ettt ettt ettt ettt e st sa et e st e e st e s e e bt e ettt e eab e e s abe e e b e e e sab et e naneenaneeeane 3
R LOOP FILTER ...ttt ittt ettt sttt ettt ettt et s e e bt s ettt e ea e e e et e e e bt e sa b et e be e e esbe e s b e e e sabeeneeenanees 3
[F LOOP FILTER ...ttt ettt ettt ettt ettt h e ea e et et eea et e bt e e b et e e b et e se bt e et e e e ann e e s beeanneenaneeea 3
R PLL PHASE INOISE .....teettttteeitt ettt ettt et e e e e e ettt e e e o4 e e s bt e et e et e e e e e e s abe et e e eeeesaannbeneeeeeeeaans 4
RF PLL FRACTIONAL SPURS.......utttiittttittteattte sttt seteeateeeasseesseeessseesateeeaseeeabeeeass e e s be e e asneesneeeanreesneeeneneennnes 5
R PLL LOCK TIME ...ttt ittt ettt sttt sttt ettt ettt et sa et e b1 ettt e st e e et e e e b et e sa et e be e e eer e e ab e e e sab e e e neenane s 6
R PLL LOCK TIME ..ttt ettt ettt e o4+ e e bttt e e e 44 e aa s b b e et e et e e e 2 e aann bbb e e e e e e e e e annbeneeeenaannns 7
[F PLL LOCK TIME ...ttt ittt ettt ettt ettt ettt h e ettt ettt e ea e a2 b et ek bt e et et e ne e e et e eeenn e e sne e e nanenaneeea 8
[F PLL PHASE NOISE..... ittt ettt it ettt ettt ettt ettt e e bt ea et ettt esa e e e b et e b et e st et e ee bt e e abe e e ebe e e sbe e e naneesaneea 9
[ PLL SPURS ...ttt ettt ettt ettt a et e bt e e et e sttt eea bt e e b et e be e e s b et e ee bt e et e e e b e e e e e anr e naneas 10
CODELOADER SETTINGS......cttiuttteiutteetetestete sttt e sesteateeeaseeaabe e e sabeesabe e e as st e e be e e eas e e et et e sa b et e beeeesteesbeeesareeennees 11
SCOHEMATIC ...ttt ettt ettt ettt 4ot e a e e e ettt e eh e 4o b et e be e a1 e b et ook et e ea b et et et e ea b et e ee b e e et e e e ne e e nre e e nnneennreeen 13
TOP BUILD DIAGRAM ...ttt ettt ettt ettt ettt stk e ettt e st e e bt e at e e s b et e ea e e ettt e nn e e s b e e e saneenneeenne s 14
BOTTOM BUILD DIAGRAM ...ttt ittt ettt ettt eh ettt se et e as e s bt e ket e sttt e ea bt e sabeeene e e naneeenanee e 15
BILL OF IMATERIALS .....teiiuteeetete ittt ettt ettt se ekttt e e b4 st e et e eea et e b et e e es e e e b et e ea e e e be e e aan e e nne e e naneeeanee e 16
ADDITIONAL FEATURES OF THE LMX2485 EVALUATION BOARD ......cuvtiiiiiiiiiieitee ettt 17




&Nuionut: eeeeee ductor LMX2485 EVALUATION BOARD OPERATING INSTRUCTIONS

General Description

The LMX2485 Evaluation Board simplifies evaluation of the LMX2485 2.6 GHz/0.8 GHz PLLatinumTM dual
frequency synthesizer. The board enables all performance measurements with no additional support circuitry.
The evaluation board consists of a LMX2485 device, a RF VCO module and IF VCO & RF/IF loop filters built by
discrete components. The SMA flange mount connectors are provided for external reference input, RF and IF
VCO outputs, and the power and grounding connection. A cable assembly is bundled with the evaluation
board for connecting to a PC through the parallel printer port. By means of MICROWIRETM serial port
emulation, the CodeLoader software included can be run on a PC to facilitate the LMX2485 internal register

programming for the evaluation and measurement.

RF Loop Filter
Phase Margin 39.4 deg Pole Ratio T3 /T1 51.2 %
Loop Bandwidth 11.3 KHz Pole Ratio T4/T3 311 %
Theoretical Lock Time
; 508 uS for 2400 — 2480
(Assum_lng_ no cycle MHz to 1 kHz tolerance Roll-Off @ 200 KHz -51.1 dB
slipping)
Settings for Operation
VCO Kb 8X (760 uA)
KSI\KF ?\7[\'](\2 O Comparison Frequency 20 MHz
[eeore] N 2400 — 2500
J_ 150 nF A J_ Output Frequency MHz
15 nF 820 pF 560 pF PLL Supply 3.3 Volts
220 Q
I I v Other Information
VCO Used VARIL191-2450U
VCO Gain 55 MHz/Volt
VCO Input Capacitance 22 pF
IF Loop Filter
508 uS for 760 -
Phase Margin 46.4 deg Theoretical Lock Time | 780 MHz to 1 KHz
tolerance
Loop Bandwidth 4.7 KHz Spur Gain @ 50 KHz 50.5dB
Settings for Operation
Kb 3.5mA
00 VCO Comparison Frequency 50 kHz
( ) Output Frequency 760 - 780 MHz
|CPORF= (a2
J_ 10 WJ_ PLL Supply 3.3 Volts
1.8 nE Open Other Information
8.2k VCO Used VARIL191-773U
VCO Gain 18 MHz/Volt
VCO Input Capacitance 100 pF
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RF PLL Phase Noise
# Agilent 11:18:15 Jun 29, 2085 L [ Freguency |
— - | .
Carrier Freq 2.45 GHz  Signal Track Off DANL OFf Trig Free 2&%55‘@%%5%?43
Log Plot [166.08% of 20 Avg | |
Carrier Freq 2.450000001 GHz
Carrier Power -15.37 dBm Atten 0.00 B Mkr 3 2.395608 |kHz
Ref -78,90dBc/Hz -87.61 dBc/Hz Carrier
1000 & ] z 2 ] Search
4B/ P
Search Span
16.0080080 kHz
LIButo Man
168 Hz Frequency Offset 1 MHz
Marker Trace Type X Axis Value Signal Track
1 Spot Freq 188 Hz -77.89 dBcAHz On Off
2 Spot Freq 1 kHz -86.41 dBc/Hz .
2 Spot Freq 2.395 kH=z -87 .61 dBc/Hz
4 Spot Freq 18 kHz -82.34 dBc/Hz
Tracking»

Loop Bandwidth is about 10 kHz. The phase noise gradually improves as one goes farther from the carrier.

i Agilent 11:22:09 Jun 29, 2065 L | Frequency |

- =
[ | .
Carrier Freq 2.45 GHz  Signal Track OFF  DANL Off Trig Free 2335'55'@%%5 A
Log Plot [160.60% of 26 Avg | |
Carrier Power -15.37 dBm Atten ©.00 dB Mkr 3 450088 kHz
Ref ~78 8dBc/Hz ~68.36 dbe/Hz Carrier
16,88 : '
& T 2 3 ! s Search
Search Span
10.0060008 kHz
LU |[Auto Man
188 Hz Frequency Offset 1 MHz
Marker Trace Type X Axis Value Signal Track
1 Spot Freq 188 Hz -¥9.67 dEc/Hz 0n 0Off
2 Spot Freq 1 kH=z -2k .58% dBc/Hz .
=1 Spot Freq 4.5 kHz -28.588 dBc/Hz
4 Spot Fregq 18 kHz -2k .97 dBcsHz
Tracking»

For this plot, the charge pump was increased to 16X.
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RF PLL Fractional Spurs

% Agilent 13:18:24  Jun 29, 2085

Freg/Channel

a Mkr2 200.8 kHz

Center Freq

Ref -14.85 dBm Atten 18 dB -82.354 dB
Samp 2 2.48020800 GHz
Log
18 Start Freq
dB/ 2.39995000 GHz
Stop Freq
2.40045008 GHz
o CF Step|
| Pt o) 56.0009080 kHz
R et ] [ flue, M
Center 2,400 200 @ GHz Span 500 kHz
#Res BN 1 kHz UBH 1 kHz Sneen 1.906 5 (601 ps) | g@rg@%élggfsﬁ;
Marker Trace Typa ¥ Axiz Amplitude i
1R 1y Freg 2.468 2608 8 GHz -14.98 dBm
1 ) F 186.6 ki -81.91 dB -
23 1y F:g 2.468 288 @ EH: -14.91 dBm 0 Slgnal Tragfli
2a 1y Freg 266.8 kHz -82.35 dB n -

.

At 2400.2 MHz output frequency, the primary
fractional spur at 200 kHz is -82.4 dBc, and the
sub-fractional spur at 100 kHz is below the
noise floor.

W Agilent 13:13:12 Jun 29, 2005 L Freq/Channel
a Mkrl 1088.8 kHz Center Freq
E:rfnp—14.85 dBm Atten 10 dB 2(; -83.676 dB 5 44020000 Glle
Log
18 StartFreq
dB/ 2.4399506868 GHz
Center
1 2.440200000 GHz Stop Freq
2.44p45068 GHz
CF Step
50.0000008 kHz
LgAu i i 01 Auto Man
Center 2,440 208 @ GHz Span 588 kHz
#Res BN 1 kHz VBH 1 kHz Sweep 1.966 5 (501 prs) @ggg@%gggsﬁ;
Marker Trace Type A Axiz Amplitude i
1R [&8] Frag 2.448 288 B GHz -15.29 dBm
1 (&N Fi 1686.8 kH -B3.68 dB i
* A Fraq 2.449 209 8 6= -15.29 dEn 0n8|gnal Tragfl:
28 [&8] Frag 2B8B8.8 kHz -B7.48 dB =

At 2440.2 MHz output frequency, the primary
fractional spur at 200 kHz is -87.4 dBc and the
sub-fractional spur at 100 kHz are both below
the noise floor.

% Agilent 13:27:35 Jun 29, 2085 L Freq/Channel
a Mkrl 66.899 5 MHz Center Freq
Fé:rfnu—lﬁ.SS dBm Atten 18 dB -82.694 dB 2 CRE2008 Gl
2R
Log
18 Start Freq
dB/ 2.499950688 GHz
Center
| 2.500200800 GHz Stop Freq
2.50045068 GHz
CF Step
el 50.00000a8 kHz
Lafu 6| f Auto Man

Center 2,500 208 @ GHz

Span 508 kHz

#Res BH 1 kHz VBHW 1 kHz Sweep 1.906 s (681 pts)
Marker Trace Type ¥ Axiz Amplitude
1R (e8] Freq 2.44@ 268 B GHz -15.29 dBm
la (13 Freq 68.899 5 IMHz -B2.69 dB
2R (&N Freg 2,448 288 B GHz -15.29 dBm
2u [e¥] Freg E8.197 9 MHz -98.63 de

At 2500.2 MHz output frequency, the primary
fractional spur at 200 kHz is -90.0 dBc and the
sub-fractional spur at 100 kHz are both below
the noise floor.
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RF PLL Lock Time

3 Freq C tik UERTICAL
running
2. S5EABGY X
': : Center
| ' 2. 45A8PGY
i Span
i 200, BaMY]
£, 1508086 o .
it et j 1 . ) ) ) )
s !
. e — Peak time without cycle slip reduction is
i ; 1733 uS.
. 1
2. 350HAGY I
-5.808ns .88 5.880ns Find Center
1.88Bns/div
T —156ps T 1.578ns a 1.733ns
Find Center
Settling Time ———— And Span
ref int
Freq C Lk
O ratea
: orr  HODNR
2. 55068GY
‘ A
n
i T[]
i 1.356ms
2. 450006 = g
s e it
Freq Mark : ; : . .
b vet Markers Peak time without cycle slip reduction is
' ¥y F/aF TRACK
I 1467 uS.
}
l
o B
i 2. 35848GY
O —5. 888ns 8.808s 5. 888ns
(@) 1.8P8ms/d iv
- T -111ps T 1.356ns & 1.467ns Analuze
|
L Seltling Time ———— larkers]
0: ref int
Freq C Lk
O €2 siigped Time Markers
[TY3 On
Y . 5PPHRSERRGY ;
a ‘ [ T [-- —]j
O ! Trigger Point
o I
z ‘ T[]
------------------------ SEITIIETIIUIEITINE Gettling Time
2.5l |
: o
1 R Al i Freq Markers
SENDRY |ENU  ESPU PO J |1 PN  P ", . .
‘ DS pReCck Positive lock time is 1793 uS
; F
! 2. 5AARARABGY]
2. 49999500864 i aF +/—
—-5. BBBns A.Als 5. BBBns 1. 888k
1.88Bns/d iv
T A.88s T 1.793ns & 1.793ns Analuze
F, 2.499999008GY [ 2.50091008GY o 2.808kY [IEm Betueen
Setiling Time 1.793ms Markers
ref int
Freq C Lk
(IW) slljzgped Time Markers
[TY3 On
2. 49A6a50805Y
1
: 1 -]
H Trigger Point
]
: T[]
------------------------------------ Settling Tine
2
. LA Freq Markers
T R e ~peecd| OFF BB TRACK Negative Lock time is 1661 uS
F
2. 498APARABGY]
2. 39999500054 oF +/—
—-5. BBBns A.Als 5. BBBns 1. 888k
1.88Bns/d iv
T A.88s T 1.661ns & 1.661ms Analuze
F 2.399999008G% [ 2.400091008G% o 2.800kY [IEm Betueen
Setiling Time 1.661ms Markers
ref int
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RF PLL Lock Time
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INSTRUCTIONS

ref int

A Freq C tik TRIGGER
running
2 CEHABGCY i L Auto
g Ext  BIT@ FF
- Edge EM{MZ Env
i / Freq Value
W
z. 1sa08Gy i,
! / : Peak time with cycle slip reduction is 556
t
i usS.
L +
t
;
2. 3ARRGY L
—5.888ns 8.88s 5. 088ns
1. 888ns/d iv
T —111ps T 444ps a 556ps Trig HF Reject.
DfF On
Settling Time ———— -
ref int
Freq C tik
G Tren & Time Mackers
- UL On |
b SERABGY 3
I 1 [ -]
N
o T[]
o e
o 2. 158886 (e
Freq Mark
I\ ! \: L Peak time with cycle slip reduction is 556
I | I§§ F/oF TRACK
;
O | \ usS.
~ o
| it
E:'- 7 . J5BABGY [F
—5.888ns 8.88s 5. 088ns
. 1. 888ns/d iv
8 T —111ps T 444ps & 556ps finalyze_
S
o Settling Tine ——-— arkers
g ref int
Freq C tik
L 2] e Time Markers
c UL On |
o) 2.5l ] \:
B : T [--]
S5 i Trigger Point
3 k
04 T [5==2= 1
Settling Time
8 | s TR - " g
%) RN sl Freq Markers
o) : 3 e Positive lock time is 673 uS
(&) 1
> i F
O ' 2. 5ABRRARAAGY]
1
2. 499996RA6Y o oF 44—
5. BBBns a.88s 5. BAfns 1. 6AEKY
1. 888ns/d iv
T 8.88s T 673ps a 673ps Analyze
F 2.4999909AAGY £ 2.5APAR1AAAGY  ~ Z.BB0kY gy Betueen
Settling Time 673ps Markers
ref int
Freq C tik
CATren & Time Mackers
ose QI
b 4BRABSPARGY '
: T [---]
' Trigger Point
: T[]
-------------------------- SHFFrEEEES eSS ST s S Eis e gettling Time
2. :
) . Freq Markers
e e ; L& — Negative Lock time is 841 uS
,
: F
[; 2. 4PARPARARAGY
1
2. 39999508A6Y ] , oF 44—
5. BBBns 8.88s 5. BAfns 1. 6AEKY
1. 888ns/d iv
T 8.88s T 841ps a B41ps Analyze
F 2.3999909RAGY £ 2.49PAR1AAAGY  ~ Z.PB0kY gy Betueen
Settling Time 841ps Markers
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IF PLL Lock Time

(33 Freq C tlk .
running 1;:";": Ha:
798, pAAMY i
""""""""""""""""""" T[]
i 8. 686s
( : T [-----]
770, odam: R
f | Freq Markers
- . Peak time is 97.8 uS
-t E o[- -]
‘
i
1
750, BAAMY . E [Seeee 1
“1.BBBns 8,80 1.888ns
2088, Bps/div
T B.80s T 97.8Bus & 97.8Bus Analyze
F, 7808.60aMY E 785.937M% a 5.937M4 PSR =t veen
FSK Ctpr ———— arkers|
ref int
F C tlk
(@ r:l‘::ing Tinme Markers
: [I¥3 On |
298 . BHAMY i
i T
i H
:
1
i
j R
133.3us
770, oBaM:
T o Freq Markers
orr I Peak Time is 133.3 uS
R [---]
760 . BAENY
756, BHAMY | 4 [----- ]
-1.808ns A.PBs 1.808ns | IEEIEIENF
2088, Bps/div
T 8.88s T 133.3ps & 133.3ps fAnaluze
F, 768. 60aMY E 754.375M4 & —5.626MY a1l el
FSK Ctr ———— arkers]
ref int
F C tlk
(@ s:::ped Tinme Markers
: [I¥3 On |
766 . GES680aM%
Rt
Trigger Point
[ R ]j
""""""""""""""""""" Settling Time
760. pHadAan: it ol .
T o b V Lk v e Freq Markers
[N IS I S DU I I I L S AN B " . .
ore @AY Reck | | Positive Lock time is 510 uS
F
788, HAEBAEMY]
279. 99560aM% oF +/—
-2.508ns A.PBs 2.58Pns 1. 000k
588. Bps/div
T 8.88s T 518us & 518ps fnaluze
E, 779.999086MY £ 7908. 601096MY & 2.888kY [a1l ] Betueen
Settling Time 518us Harkers
ref int
F C tlk
(@ s:::ped Tinme Markers
: [I¥3 On |
768 . GS80aM% L
i
: 1T -]
: Trigger Point
;
: [ R ]j
""""""""""""" == s--ssimm---s----------4 Settling Time
760, pEOABONY I[ "
Eet e P e Ny Froq Markers
e s | OF 8 Y TRACK Negat|veLockT|me|s474uS
: F
| 768, HAEBAEMY]
759. 995008M% i oF +/—
-2.508ns A.PBs 2.58Pns 1. 000k
588. Bps/div
T 8.88s T 474ps & 474ps fnaluze
F, 759.999886MY E 768.601096MY & 2.888kY [a1l ] Betueen
Settling Time 474us Harkers
ref int
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IF PLL Phase Noise

- Agilent 11:89:34 Oct 1, 2064

T

Carrier Freq 770 MHz Signal Track Off

Log Plot

DANL  Off

Trig Free

196.094 of 50 Hug

Carrier Freq 770.0000003 MHz |

Carrier PoWer -2.30 dBm
Ref —60.00dBc/Hz

16.96
dB/

Marker

BN TR e

Atten .00 dE

Mkr 4

169,000 kHz
-119.38 dBc/Hz

T
2

=

et
-
188 Hz Frequency Offset 1 MHz
Trace Type X Axis Value
Spot Freq 188 Hz -78.97 dBc /Hz
Spot Freq 1 kH=z -¥7.53 dBcAHz
Spot Freq 18 kH=z -868 .31 dBcA/Hz
Spot Freq 188 kHz -119.328 dEc/H=z

[ Frequency |

Carrier Freq
770000000 MHz

Carrier
Search

Search Span
1666060000 kHz
Huto Man

Signal Track
On 0ff

Tracking»
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IF PLL Spurs
% Agilent 11:22:49 Oct 1, 2004 T |Freg/Channel
a Mkrd 508 kHz Center Freq
R ~92.005 &8 || 26 muanan Mhz| | Spurs at 50 kHz offset for an output frequency
Log
10 startFreq| | Of 760 MHz are -97.5 dBc.
dB/ 753.340009 MHz
Center
| 760.80000000 MHz Stop Freq
760.050009 MHz
CF Step|
Loty | s M0 | Note the cusping effect at 50 kHz. This is
Center 760.000 6 MHz B Span 120 kHz . . . .
oo BH 180 Hz VB 108 Hz  Sweep 2,109 5 (601 pts) | ,Freq Offset because the loop bandwidth is wide relative to
Marker Trace Type K Fxis fimplitude i . R
R (D Fren 7880807 1 8,35 den the comparison frequency. This is due to the
B> fea 7600000 i Toagam || SignalTrack
Za ¥ Freq 508 kHz -azarap [0 21 discrete sampling action of the phase detector.

% Agilent 11:32:06 Oct 1, 2004 T |Freg/Channel
a Mkr2 -50.8 kHz Center Freq
Ref -8.316 dBm  Atten 10 dB o -79.961 dB
Samp > 770.000008 MHz
Log
19 StartFreq
dB/ 769.940006 MHz
Center
| 7/70.0000000 MHz Stop Freq
770.060088 MHz
& L CF Step
[ 12.0006000 kHz
LaRy | Auto Man
Center 776.000 @ MHz Span 120 kHz
#Res BH 100 Hz VBH 168 Hz Sween 2,118 5 801 pts) || ggge@%g@fgsﬁg
Marker Trace Typa ¥ Axie Amplitude i
1R 1y Freg 770.8688 8 MHz -8.35 dBm
1 1y Fi EB.8 kH. -81.68 dB i
23 1y F:zg 776.088 8 MH; -8.35 dBm 0 Slgnal TrangF
28 1y Freg -50.8 kHz -79.96 dB n =]

Spurs at 50 kHz offset for an output frequency
of 770 MHz are -81.7 dBc.

# Agilent 12:44:23 Oct 1, 2004 T [Freg/Channel
a Mkr? -50.8 kHz Center Freq
Ref -8.316 dBm Atten 18 dB -71.131 dB
Sanp & 780.000690 MHz
Log
18 StartFreq
dB/ 779.940088 MHz
Center
1 780.80000000 MHz Stop Freq
5 i . 780.050000 MHz
&
CF Step|
12.0008068 kHz
LaAv Futo Man
Center 756.080 & MHz Span 120 kHz
#Res BH 100 Hz VBH 100 He  Sweep 2118 s (801 pts) | o gé'g@%g@fgsﬁz
Marker Trace Type % Axis Amplitude i
1R (&8 Frag 78A.8868 B MH= -8.39 dBm
1 (&N Fi C6.8 kH -71.66 dB i
2; 1 F:S 780,008 8 MH; -8.39 dbm SIQHaI Track
28 (&8 Frag -E5A.8 kHz -71.13 dB On w
3 1y Freg 7806.088 8 MH= -8.39 dbm I:

Spurs at 50 kHz offset for an output frequency
of 780 MHz are -71.7 dBc.

10




&Nﬂtionulfemtconduclur LMX2485 EVALUATION BOARD OPERATING INSTRUCTIONS

= Lmx2485
Eile kevboard Controls

Select Device  Options

Port Setup T

Registers

Reference
Dzcillator f B Counter
05Cin | Fhase Charge Charge
@ |-I | Detector  Pump Pump
Palarty — Gain State
20 MHz Phase Detector Freq
=] + 4 8 | Active
20000 :_JkHz

Fin

[ IF PLL

Loop Filter

Fractional

16 H122.D1 i‘—

Prescaler I:Dml:lensatlnn ‘l o

.

M Counter

J

Py

PLL

i Z[s] I—

C Yalue

B Value

A Value

P LmMX2485

Eile kevboard Controls  Select Device Options Mode Help
Port Setup T Registers T Bitz/Pins T BurstMode T RF PLL T
R eference
Dzeillatar (,_ \
R Counter
—F 0SCin 200 -] Fhaze Charge Charge
| A Detector  Pump Pump L oon Fi
I— B : Polanty  Gain State oop Filker
10 MHz aze Detectar Freq r A
’TﬂkHz + H 4ma | Active Zls]
=} l_
Fir i
16 |—|154DD =
k\F'rescaler EEntinter
PLL
WO
©

B Value

A Yalue

770 MHz

11
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P LmMX2485

Eile kevboard Controls  Select Device Options Mode Help
PortSetup |  Registers | . | Bustdode |  RFPLL | IF PLL
Power Dioven Controls i Fractional Contralz Lock Detect Adjustments Program Pins
[~ RF_FD Fhd [ Diva ¥ CE
I RF_RST 13r|:| Qrder Modulator L]
™ IF_PD [~ EMOSC
[~ ATFU {Stn:ung Dithering L] x
;':SHTDDCE Lonhds: Ozcillator Controlz
= o W 05C 2%
2a00 =
| ~ [ 0sC_ouT
RF_CFF Mizc Contralz
] 1B><ﬁ ACCESS
M CSR | .&IIHegistersﬂ
| 1722
=
| Disabled -

F Lmx2485

File kevboard Controls  Select Device ©Options Mode Help

i i | Registes |  Bits/Pins | Bustdode |  RFPLL | IF PLL
Port Addiess | Part Setup Diagrarm
@ LPTIC" LPT2 " LPT3 " Other |- Reload Every |10 sec O Clock B Other Fins
Clock Bit | @ Data B Ground
CiCz2C4CBCEERCUMCIBOOC OGO | o LE [ Latch Enatle) M Address Confict
Data Bit 1 . -

10/14 Pin Connector { Top View
CilrCa2@aCaCECRCUCIBCOIC RO ¢ ciop )
LE Eit 1 ah . :

: b i dhdb LS
(C 124 CBRC B 3OO 128 CEICC20C 30 4 .
7 Fir 1

CE 1
I"‘1"“2""4"“8"“1I3l‘"32"“B-'-lf;'128f"I:1l“C2"“I33l“I34.
EMOSC 1
I"‘1"“2""4"“8r'“1I3l‘"32"“B4fﬂ128f"I:1l“EE"“I:3f"I:4. DB
TRIGGER 1

]
W1P2P4P8P1EF32PB4F12BFE1r'EE""E3f_'E4. [..::.:\':.:.O:.. .‘.‘]

RN

DB 25 Connector

12
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LMX2485 EVALUATION BOARD OPERATING
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Schematic

[ )

4 s s
o
u Vo o
1
L
5
g - value of 100 cr higher
}Q 2 “gind 45 suffxcan o to placed
— Ragp T pad, or Ochims for
-- R27p. T pad, or 0 chrs for
var o8
POWERPLL <~
v o7
T
1
vars e
co
Vit
cro
e — y
vamr: o1t
o
@2 vamrs
s Vagers
|
< ﬂ F I I o
P 4
3 2 2 2
L o ® & & oscon
VddiF2 R102
c19 13 g
2 axp VddiR2 o 2
2 &
Vaggr1
=] VddRF1 CPoullF.
ia
(A PR =
ur < v
RF_BSW cis
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Top Build Diagram
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Bottom Build Diagram
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Bill of Materials
Revision 6/24/2005
hnf Qty Manufacturer Part Number Value Unit Size Voltage Tolerance Material Designator
C2pRF, C2plF, C3_IF, C29, C31, C32, C33
o | » cvn o R s s i
VeeVCO, Ftest/LD, U4
1 1 National Semiconductor LMX2485SQAEBPCB er =4, First GND 10 mils down 4 layer board. 62 mils total thickness FR4 n/a
2 4 SPC Technology SPCS-8 Stand-Offs Nylon Place in 4 holes in edge of board
Place across POWER_PLL (1-2, 34, 56, 7-8, 9-10, 11-
3 9 Com Con Connectors CClJ255G 2-Pin Shunt Plastic 12,13-14)
and POWER_VCO (1-2, 34)
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 4 Johnson Components 142-0701-851 Edge SMA Metal IF_OUT, OSCin, RF_OUT, VccPLL
8 | 14 Kemet C0603CA470J5GAC 47 pF 603 50V 5% coG 1 O, O, G o 1 #2028
9 1 Kemet C0603C561J5GAC 560 pF 603 50V 5% C0G C4_RF
10 1 Kemet C0603C821J5GAC 820 pF 603 50V 5% CO0G C3_RF
11 1 Kemet C0805C182J3GAC 1.8 nF 805 25V 5% C0G C1_IF
12 1 Panasonic ECHU1C103JX5 10 nF 805 16V 5% Film C2_IF
13 1 Kemet C0805C153J3RAC 15 nF 603 25V 5% X7R C1_RF
14 2 Kemet C0603C104K3RAC 100 nF 603 25V 10% X7R C20, C21
15 1 Kemet C0603C154K4RACTU 150 nF 603 16 10% X7R C2_RF
16 11 Kemet C0603C105K4PAC 1 uF 603 16V 10% X5R C3, C4, C5, C6, C7,C8, C9, C10, C11, C24, C26
17 2 Kemet C0805C106K8PAC 10 uF 805 10V 10% X5R C1,C2
18 2 Vishay CRCWO0603000ZRT1 0 Q 0603 10V 5% Cermaic R1,R3_IF
19 9 Vishay CRCWO0603100JRT1 10 Q 0603 10V 5% Cermaic R3, R4, R5, R6, R7, R8, R9, R10, R11
20 6 Vishay CRCWO0603180JRT1 18 Q 0603 10V 5% Cermaic R24, R25, R26, R27, R28, R29
21 1 Vishay CRCWO0603510FRT1 51 Q 0603 10V 1% Cermaic R2
22 1 VISHAY CRCW0603221JRT1 220 Q 0603 10V 5% Cermaic R2_RF
23 1 VISHAY CRCWO0603152JRT1 1.5 KQ 0603 10V 5% Cermaic R3_RF
24 1 VISHAY CRCW0603272JRT1 2.7 KQ 0603 10V 5% Cermaic R4_RF
25 1 Vishay CRCWO0603822JRT1 8.2 KQ 0603 10V 5% Cermaic R2_IF
26 5 Vishay CRCWO0603103JRT1 10 KQ 0603 10V 5% Cermaic R12,R14, R16, R18, R22
27 5 Vishay CRCWO0603123JRT1 12 KQ 0603 10V 5% Cermaic R13, R15, R17, R19, R23
28 2 Steward LI0603D301R-00 Inductor nH 603 Ferrite L1,L2
29 1 National Semiconductor LMX2485S8Q PLL n/a 24P 3.6 n/a Silicon U1
30 1 VARIL VCO191-2450U 2400 - 2480 MHz U 3V Can u2
31 1 VARIL VCO191-773U 760-780 MHz U 3V Can u3
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Additional Features of the LMX2485 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
TP5 IF Charge Pump Output
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 from this.
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

C2_IF & C2plF These compopents both add in parallel. There are 2 footprints here to allow for different
sizes of capacitors

gﬁsi & During Fastlock, the chip switches R2pRF in parallel with R2_RF

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

R27 & R27p For normal operation, R27p should be open. However, for sensitivity measurements, 68 Q

may be placed in R27p and R27 can be removed in order to form a 6 dB T-Pad.
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