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General Description

The LMX2531LQ2570E Evaluation Board simplifies evaluation of the LMX2531LQ2570E PLL/N/CO
synthesizer system. The board enables all performance measurements with no additional support
circuitry. The evaluation board consists of a LMX2531LQ2570E device, and a cable assembly.

The cable assembly is bundled with the evaluation board for connecting to a PC through the parallel
printer port. By means of MICROWIRE™ serial port emulation, the CodeLoader software included can
be run on a PC to facilitate the LMX2531LQ2570E internal register programming for the evaluation and
measurement. In addition to this cable assembly, there is a microwire buffer board that ensures that
the proper voltage levels are provided to the microwire inputs and also this reduces digital noise from
computers through the parallel port.

Loop Filter
Phase Margin 32.4 deg Ké 90 uA
Loop Bandwidth 7.4 kHz Fcomp 2.5 MHz
2336 — 2790 MHz (DIV2=0)
Crystal Frequency 10 MHz Output Frequency 1168 — 1395 MHz (DIV2=1)
Supply Voltage 3.0 Volts VCO Gain 16.5 MHz/Volt
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Phase Noise

¢ Agilent 11:37:00 Nov7, 2005 L | Cancellation |
Carrier Freq 2563 GHz  Signal Track  Off  DANL  Off Trig Free OnCancellanogﬁ
—~ =11 =t
o Log Plot [10000% of 20 Avg | |
1
N N Ref Trace
Tr = 1 2 3
= \O./ Carrier Power 1.75 dBm Atten  0.00 dB Mlker 4 494733 MHz
™ . ]
@ o 1RDefDD?D.DudBcsz — 147 30 dBe/Hz Threshold A
(':Q 5 =" N 0.01 dB
T )
“«? &)
s aniflnN
S 3 Sahi===s
U |_|_-I
3 i
L = 1 kHz Frequency Offset 10 MHz
e  —
3 N Marker Trace Type WA “alue
Q— — 1 Spot Foedg 10 kHx —74 .18 dBcysH=x
‘5 (U = Spot Foedg 100 kH=x —111 .47 dBc/sH=x
C =1 Spot Froed 5599 kHx —1==.65% dBc/H=x
O o 4 Spot Froag 4.547 HAx =147 .30 dBcsH=x
(O]
<
st Agilent 11:41:49 MNow7, 2005 L | Cancellation |

Output Frequency = 1281.5 MHz
Internal Divide by 2 Enabled (DIV2

1)

Carrier Freg 1.282 GHz Signal Track off  DAML  Off Trig  Free

Log Plot [10000% of 20 Avg | |
Carrier Power 1.29 dBm Atten  0.00 dB Mlker 4 494733 MHz
Ref -70.00dBc/Hz -147 .65 dBe/Hz
1000 ] [ 1115

dB/

z
1 kHz Freguency Offset 10 MHz

Marker Trace Type H A “alue

1 Spot Froag 10 kH=x —EZ .68 dBosHx

z Spot Froag 100 kH=x =1ll6.58 dBcsH=

= Spot Froag 555 LHx =1=Z= .54 dBcsH=

4 Spot Foedg 4 .5947 MAx —147 .65 dBcHx

Cancellation
On Off

Ref Trace
1 2 3

Threshold A
0.01 dB
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Phase Noise with Narrow Loop Filter
(This is the most accurate measurement of the VCO phase noise)

2563 MHz

Output Frequency
Internal Divide by 2 Disabled (DIV2

=0)

i Agilent E50524A Signal Source Analyzer

#Phase Maise 10.00dB) Ref -20.00dB:Hz

Cavier 2. 563000952 GHz

1.9235 dBm

-20.00
-30,00
40,00
50,00

-B0,00

==

-Fo.on

-20,00

-90,00

-100.0

-1i0.0

-1z0.0

-12000

-140.0
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-1e0.0

-170.0

-1a0.0

LR I CRTEN SEy o

1 kH=
10 kHz
100 kHz
1 WH=z
B WH=z
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B8,
L4EEE

-85

FITIT
=134,
SE02L
L0155

=143
-154

E02E

7134
28085

dBc/H=
dBc/H=
dBc/H=
dBc/H=
dBcsH=
dBc/Hz

[La}
ey
==

Al i

b

Output Frequency = 1281.5 MHz

1)

de by 2 Enabled (DIV2=

ivi

Internal D

i Agilent E5052A Signal Source Analyzer

FPhase Maise 10.004B) Ref -20,004B:Hz

Carrier 1281500415 GHz

1,2369 dBrm

-20,00 |
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40,00
50,00

-B0,00

==
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-20.,00
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ZEGEZ
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Spurs (Internal Divide by 2 Disabled)

@ Agilent 11:29.:35 Nov7, 2005 L Marker
A Wkrl 2000 kHz
Ret 5 dBm Atten 20 dB si7mdg || Select Marker
Somp 5 2 3 4
Log i
10
B/ Ext Ref Mormal
Spur at 200 kHz offset at a worst case
°?% | frequency of 2340.2 MHz is -84.7 dBc.
Delta Pair
Labv e || \Worst case channels occur at exactly one
100 =
w1 sz spanrair| | channel spacing above or below a multiple
53 FC Span Center
AA)
w0 o of the crystal frequency (10 MHz).
17
Center 2.340 300 0 GHz Span 250 kHz M?ge
Res BW 2.4 kHz VBW 2.4 kHz Sweep 165.5 ms (601 pts)
|
# Agilent 11:25:02 Nov7, 2005 L Marker
& Mkrl 2000 kHz
Ref 5 dBm Atten 20 dB g2511 g3 || Select Marker
Samp 14; a
Log
:l[llaf Ext Ref Narmal
Delta
Dot Pair Spur at 200 kHz offset at a worst case
(Tracking Ref)
LgAv & H
0 = L frequency of 2570.2 MHz is -82.5 dBc.
w1 s2 Span Pair
S3 FC| Span Center
AA
1if): .
250k Off
N
Center 2.570 300 0 GHz Span 250 kHz M?;e
Res BW 2.4 kHz VBW 2.4 kHz Sweep 165.5 ms (601 pts)
|
% Agilent 11:21:07 Nov 7, 2005 R Marker
A Wkrl 2000 kHz
Ref 5 dBm Atten 20 dB 793085 || Select Marker
Samp o L
Loy T
:i[llat Ext Ref Normal
Delta
Tola Par Spur at 200 kHz offset at a worst case
(Tracking Ref)
LAy I 1
100 il 4 frequency of 2790.2 MHz is -79.3 dBc.
W1 S2 Span Pair
S3 FC Span Center
AA
nif):
f>50k off
Swp
Center 2.790 300 0 GHz Span 250 kHz M?Ee

Res BW 2.4 kHz VBW 2.4 kHz

Sweep 165.5 ms (601 pts)
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Spurs (Internal Divide by 2 Enabled)

5 Agilent 11:27 40 Nov 7, 2008 L Marker
Wkrl 2000 khz
. om0 a8 Mt 0 e Spur at 200 kHz offset at a frequency of
Sarmp - = = . . . .
Log 1 1170.1 MHz is —90.1 dBc. Since this mode
10 MNormal
dby Ext Ref L.
uses the divide by 2 mode, the channel
?%l | spacing here is actually 100 kHz. The spur
Delta Pair . .
Labv meingRen | | @t 100 kHz could be eliminated by doubling
100 il =
Pl spanpar| | the channel spacing before the divider.
Span Center
AR
w0 o The reason that the spur at 200 kHz is
Sw . . .
’ | shown is to illustrate theoretical 6 dB
Center 1.170 200 0 GHz Span 250 kHz M?ge
Res BW 2.4 kHz VBW 24 kHz____ Sweep 165.5 ms (601 pts) impact of the divider.
|
5 Agilent 11:26:19 Nov 7, 2005 L Marker
4 Mkrl 2000 kHz
Ref 5 dBm Atten 20 dB 751398 || Select Marker
Samp ¢ i
Loy i
:l[llaf Ext Ref Narmal
Delta
Dotz Par Spur at 200 kHz offset for a frequency of
(Tracking Ref)
Lghy I3 H
10 i = 1285.1 MHz is -87.5 dBc.
w1 s2 Span Pair
83 FC| Span Center
AR
1if):
a0k J Off
Swp
[
Center 1.265 200 0 GHz Span 250 kHz M?;e
Res BW 2.4 kHz VBW 2.4 kHz Sweep 165.5 ms (601 pts)
|
W Agilent 11:22:17 Nov 7, 2005 L Marker
A Wkl 2000 kHz
Ref5 dBm Atten 20 dB G653 dn || Select Marker
Samp Py 1
Log 18
:i[llat Ext Ref Normal
Delta
Tola Par Spur at 200 kHz offset for a frequency of
(Tracking Ref)
LgAv e H
10 il = 1395.1 MHz is -83.6 dBc.
w1 s2 Span Pair
S3 FC Span Center
AR
nif):
fS>5I]k Off
wp
|
Center 1.395 200 0 GHz Span 250 kHz M?Ee
Res BW 2.4 kHz VBW 2.4 kHz Sweep 165.5 ms (601 pts)
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o LMX2531L.02570F

BurztMode T

Port Setup T Registers

61,44 MHz ®TAL 01,05, 2006

Reference P add s

Dzcillat
setlai R Counter

s 05Cin 4 £ FPhase Charge Charge
| - Detectar  Pump Purnp i
Polarity — Gain State Loop Fiter
10 tHz Phase Detector Freg
| == IR Zlz]
2500 = kHz/—

- E—'IUEE.E i‘— Fractianal ]DDDDD J

Prescaler Eompensaho 2EDDDDD

l\\ M Counter

PLL

VL0

[}
=/
2563 MHz

For the CodelLoader program, the default reference oscillator used for these
instructions was 10 MHz, but there is a mode for a 61.44 MHz oscillator as well.
If the bits become scrambled, their original state may be recalled by choosing the
appropriate mode. Note that if the internal divide by 2 is enabled, the VCO
frequency still reflects the VCO frequency before the divide by 2.

Fa LMx25311.02570F

File Kevboard Controls Select Device Options Mode Help
Port Setup T Registers T T BurstMode T PLLAYCO
INITIALIZATION [ ¥CO FREQUENCY CAL INTERNAL LOOP FILTER FASTLOCK CONTROLS BrdrSiEiRe
[~ REG_RST ®TLDIV ¥ EM_LFFLTR TOC v CE
| Dlwdeby2j C3_4_ADJ I—Uﬂ  TRIGGER
|C3=100pF, C4=100pF |
VCO OUTPUT WTLSEL ICPFL
[ D2 Marnual ﬂ R3_ADJ 1% ﬁ
|40 Kohm -]
HTLMAN F3 ADJ FL
POMWER CONTROLS [ mal | RasD 10h =
W EN_PLL 3 E O &
v EM_PLLLDO1 [ ATLMAN2 R4 ADJ FL
b EN_PLLLDOZ FRACTIONAL COMTROLS |0 Ohm =
¥ EM_DIGLDO v FDM
¥ EN_WCO ORDER LOCK. DETECT
¥ EN_WCOLDOD [ 3rd Order Miodtator [~ LDDIv4
- 3rd Drdler Madulator -]
W EN_DSC ekt — FolD
YCO PN OPTIMIZATION A Dizabled =
WO ACISEL Strong Dithering j
|
=
| 3
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o LMX2531L.02570F EHE@

File Kevboard Controls  Select Device  Options  Mode  Help
PortSetup | | Bits/Pins | BurstMode | PLL/VCO
Stk e W e Ve S D o D SR 2o ¥ SR e s R S
M 3210987654321088766843210
B5(MITI) [100001000000000000000101 Load
R5 [INIT2) |'|DDDDDDDDDDDDDDDDDDDD‘ID‘I Load
RS |'|DDDDDDDDDDDD1111111D1D1 Load
R12 [000000010000010010001100  Load
R3 |DDDDDDDDDDD1DDD11D‘IE|1IJD‘I Load
R8 |DDDDDD11DDDDDDDDDDDD1DDD Load
R7 |UUUUDDDD1UD1UDD1DUDDD111 Load
R6 01000110111 0011001010110  Load
R4 |DDDDDDDDDDDDDDDDDDDDD1DD Load
R3 |D11D11DDDD1DD1'IDDD'IDDD'I'I Load
B2 010101101000000001000010  Load
R1 |DD1DDDD1DDDDD1'I'I'ID‘IEIEIDD‘I Load
RO |DDDDDDD1DDD1DD'IDDDDDDDDD Load

Codeloader is set up to load the registers and initialize the part in the correct
way. R5 (INIT1) and R5 (INIT 2) are just the R5 register being used to properly
initialize the part. So a single CNT+L should load the part.

o LMX2531L.02570F EHE@

File Kevboard Controls  Select Device  Options  Mode  Help

0| Registers 1 Bits/Pins | BurstMode | PLL/VCO
Port Addiess Fort Setup Diagram
& LPTIC LPT2 C LPT3C Other| @ ReladEven |10 sec B Clock B Other Fins
Clack Bit B Data B Ground
CIC2C4CBCIBERCMCIBCCIC RO o LE [ LatchEnable] M Address Canflc
D ata Bit . .
10/14 Pin Connector { Top Yiew
C1C 2@ 4CECIBC RCROCI2B OO 200304 / (Chos )
LE Eit B G &
' ol @ P00
C1C 2 4B C I R2C BE128 CCIC 2003 e | .
Firn 1
CE
CHC 24 C B CIEC 22 C MO 1220 C 200304
TRIGGER
C AR TR C IR B2 R 1RO O D2 BRI e

DB |

[--i//@‘”‘ s oe &8

Rﬁﬂ\ﬁ\.\“'ﬁ & D
ANAN—]

DB 25 Connector

The port setup tells CodelLoader what information goes where. If this is wrong,
the part will not program. Although LPT1 is usually correct, CodelLoader does
not autodetect the correct port. On some laptops, it may be LPT3.
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Schematic

3 ‘ 4

POWER VeeVCo

4

R2

EIENININ

c6

__+ % f i ?OSCm
R6

43 Ftest/LD
R7

C7$
VeeDIG
- 9
N
o P
c5 © © [ AN
L 1g Iz 14 "
s AN EN -
R24 0LoBLEOQY oo
£ o°-g 8
s = 4
VeeDIG
Cgb VeeDIG VeePLL
T 42— NC VregPLLL —=
GND FLout
% X+ NC CPout
> Viune —
VregBUF VecBUF
= 138153 >—f— NC Fout
O o 5—] DATA GND
CLK GND —
R17
099 R20
a8g g %g Fout
»35 482222555 rRio SR21
L
S EE ||z l2lels()
O —— 11
0
2
VeeVco o 3]
i <
b 3
3] ol 4
o
=1
© 3]
2
R14 ~ o
L 3
R16 SR15 R13 R12 SR11 R10 R9 C8 R8 °
Vee
TRIGGER
GND ‘ ‘
FRAME
UWIRE Title

IARRE

LMX2531 Evaluation Board

Size Number

Revision
Note that Any Component with Designator 100 or Higher is on the Bottom Side of the Board B LMX2531SLBCBPCB 01-06-2006
Date: 2Feb-2006 Sheet_of
Te: CADocUmeNtUMEXportLVIX2531LQEBHTBraith. Dan Chappell
1 2 3 4 5 6
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Bill of Materials LMX2531EB Revision 1/3/2006
Item | QTY Manufacturer ‘ Part # Size | Tol ‘ Voltage ‘ Material Value Designators
C2pLF, C2, C3, C4, C5, C9, C11, C14, C17,
19 Open Capacitors C18, C19, C21, C24,
0 n/a C100, C101, C102, C103, C104, C105
6 Open Resistors R7,R8, R17, R19, R21, R24
1 Open Miscellaneous Ftest/LD
1 1 Kemet C0603C470J5GAC 603 5% 50V C0G 47pF C1_LF
2 1 Kemet C0603C101J5GAC 603 5% 50V C0G 100pF C16
3 1 Kemet C0805C272J3GAC 805 5% 25V C0G 2.7nF C2_LF
4 2 Kemet C0603C103J5RAC 603 5% 50V X7R 10nF C10, C23
5 4 Kemet C0603C104J3RAC 603 5% 25V X7R 100nF C6, C7,C12,C15
6 2 Kemet C0603C474K4RAC 603 10% 16V X7R 470nF C20, C22
7 1 Kemet C0603C105K4RAC 603 10% 16V X5R 1uF Cc8
8 1 Kemet C0603C475K9PAC 603 10% 6.3V X5R 4.7uF C13
9 1 Kemet C0805C106K8PAC 805 10% 10V X5R 10uF C1
10 1 Vishay CRCWO0603000ZRT1 603 5% 0.1W Thick Film 0Q R20
11 2 Panasonic P.22AHCT-ND 603 10% 0.1W Thick Film 0.22Q R22, R23
12 2 Vishay CRCWO06033R3JRT1 603 5% 0.1W Thick Film 3.3Q R1, R18
13 4 Vishay CRCWO0603100JRT1 603 5% 0.1W Thick Film 10Q R2, R3, R4, R5
14 1 Vishay CRCWO0603510JRT1 603 5% 0.1W Thick Film 51Q R6
15 4 Vishay CRCWO0603103JRT1 603 5% 0.1W Thick Film 10KQ R9, R11, R13, R15
16 5 Vishay CRCWO0603123JRT1 603 5% 0.1W Thick Film 12KQ R2pLF, R10, R12, R14, R16
17 1 Vishay CRCWO0603473JRT1 603 5% 0.1W Thick Film 47KQ R2_LF
18 1 Comm Con Connectors HTSM3203-8G2 2X4 n/a n/a Metal/Plastic Header POWER
19 1 FCI Electronics 52601-S10-8 2X5 n/a n/a Metal/Plastic Header uWire
20 3 Johnson Components 142-0701-851 SMA n/a n/a Metal SMA Fout, OSCin, Vcc
21 | 1 | National Semiconductor | LMX2531LQEBPCB | na | nfa | na | o, PR 133_‘;56?‘;%"%"8 na
22 1 National Semiconductor LMX2531 LLP36 n/a 2.7 Silicon LMX2531 U1
23 | 4 | Com Con Connectors CCIJ255G 2Pin | na | nia | Metal/Plastic Shunt POWER: 12 a4 5.6, 7.8
24 4 SPC Technology SPCS-8 0.156" | n/a n/a Nylon Nylon Standoffs Place in 4 Holes in Corners of Board
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Mid Layer 1 "Ground Plane™ (15 Mils Down FR4)
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Mid Layer 2 "Power"
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Bottom Layer "Signal"

Note: Total Board Thickness = 61 mils
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Top Build Diagram

TRIGGER

Ftest/LD

o5
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(= ]
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]
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