)

"l|‘|
i

W, ||l ll'l'
<I'|l |‘

!

AT o # 2 =~ a2 o J
iv g4 &L ¢ UF FL @4 L
o= e b o o e W L. o Moo o
Yemicondaductiorn

LMK02000

Precision Clock Conditioner
Evaluation Board Operating Instructions

5-9-2007

]

LMKO2000
Evaluation Board
onal Sem: conductor

National Semiconductor Corporation
Interface Division

10333 North Meridian Street
Suite 400
Indianapolis, IN, 46290



&Narionalnmuonduuor LMKO0O2000 EVALUATION BOARD OPERATING INSTRUCTIONS

TABLE OF CONTENTS

GENERAL DESCRIPTION ..ttttiiiiiiiiuttetieeeessiisssstesssesssssssssessssssssssssssssssssssssssesssssssssssssessssssssssssesssssssssssseesssns 3
[0 T0) =1 T = = = 3
READ FIRST, BASIC OPERATION ..vviiiiiiiieititteitiesseesiistseeesssssssssssssessssssassssssessssssassssssssssssssssssssssessssssssssssessssas 4
BOARD INFORMATION ...utiiiiiiiietttteieeeeseesiattessessssesiabassseasssssasbasseeasssssassassesasssssassasbesssasssassbbsssesssssssssarseessssans 8
(15 O 1 o IR 8
[0 To] o I8 1 | (= TSRS 8
Global Output ENable (GOE) PiN.......ccceeeieriiresiestisiesieeeeeesieseestesessessesssesessessessessessessssssesssssessessenses 8
e U1 oX 0 1 4= 010 = o 9
Other IMPOITANT NOLES .......eeieiiee ettt ettt s re b e e e e st e st e testesaeeseeneenaeseenseseeseennes 9
RECOMMENDED EQUIPMENT ....eeiiittieeeeteieeeteeeeestteeeesstesessssesssaseessssssessssssseasasesssssssessssssesssasenssansseesssssenes 10
7N = ] =S 11
D] =TI 2= T 13
CODELOADER SETTINGS...etiiiiiiiiiittttiieseeiiisitsteessesssssssssstsssssasiassssssssssssasssssesssssssssssssesssssssssssssessessssssssssnees 14
APPENDIX AL SCHEMATIC ...ttttieiieeiieiitteetee e s eesatsesteesssassabsesssesssassabsaseeasseassbbassessssassabbssseasssssssbssseassssssses 18
APPENDIX B: BILL OF MATERIALS. ... ttttiiiieiiiiiitteeiee st sessbteeteesssasassssssssssassssssseassssssssssssesssessssssssessssssssses 21

APPENDIX C: BUILD DIAGRAM ..ccoiiiiiitttiit e e e ettt e e s s e ettt e e s s s e saabbaessasseasssbbasseassssssabbssseassesssbbasseasessssares 23




&Narionalnmuonduuor LMKO0O2000 EVALUATION BOARD OPERATING INSTRUCTIONS

General Description

The LMKO02000 Evaluation Board simplifies evaluation of the LMK02000 Precision Clock Conditioner.
The package consists of an evaluation board, an LPT to 10 pin uWire cable, and CodelLoader software.
The CodelLoader software will run on a Windows 2000 or Windows XP PC. The purpose of the

CodelLoader software is to program the internal registers of the LMKO02000 device through a
MICROWIRE™ interface.

Loop Filter #1
Phase Margin 64" Ko 400 uA
Loop Bandwidth 20 Hz Fcomp 1.2288 Mhz
Crystal Frequency 12.288 MHz Output Frequency 246.76 MHz
Supply Voltage 3.3 Volts VCO Gain 20 kHz/Volt
LMKO02000
CPout 1 1 v,
A C2
T 10uF
C1 1
560 nF ~T R2
3.3 kQ
Loop filter #1 is selected by placing a 0 ohm resistor on pads R68 and R69.
Loop filter #2 is selected by placing a 0 ohm resistor on pads R72 and R73 and is provided for
user convenience. That is, to experiment with a new loop filter while not changing the factory
default.
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Read first, Basic Operation

To prepare the computer for use with the evaluation board CodelLoader4 must be installed. Reference
the document, Installing CodelLoader 4 and Installing USB Driver as needed to assist in this task
before continuing with the hardware setup.

For basic operation
1) Setup hardware
a) Connect a low noise 3.3 V power supply to the Vcc connector located at the top left of the
board
b) Connectthe LPT to 10 pin uWire cable to the uWire header located in the lower left.
¢) Connect a suitable reference oscillator to OSCin. The default loop filter expects a 12.288 MHz
signal. If a signal generator is used, set the power level on a signal generator to 8 dBm.

e
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2000

uation Board

T i e
g
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Read first, Basic Operation (Continued)

2) Connect

PC directly to the evaluation board with the LPT to 10 pin uWire cable, plugging the cable into
an LPT port on the computer. This setup is shown below. The cable can be removed after
programming to minimize noise and EMI.

or
Available separately, the USB <--> uWire board can be connected to the PC with a USB cable.
The board provides a 10 pin ribbon cable to connect to the uWire header on the evaluation
board as done in step 1b (instead of the LPT to 10 pin uWire cable).

LPT Setup

LPT Cable to PC
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Read first, Basic Operation (Continued)

3) Start CodelLoader 4.

Uninstall CodeLoader ¢

4) Select the USB or LPT Communication Mode on the Port Setup tab as appropriate.

5) Select the default mode by clicking Mode 12.288 MHz OSCin

[l Lmkoz000
File Keyboard Controls Select Device Options BEEGEM USE  Help

=

—

PLL | Clock Dutputs |~

Registers

- Communication Mode

‘ | Select the o)
©USB & LPT ‘\ default mode f
"LP; Pt": d’;e‘”" B LE (LatchEnatie] B Addess Confict
— For ress - i
“ LPT1 ¢ LPT2 € LPT3 ( Other |378 gload Every |10 sec
) Fi Confiaurat N 10714 Pin Connector [ Top Yiew )
in Configuration v
= Select Comms c:.[:g.]\-,m.
~ Clock Bi [ ] [ ] HE L)
‘(’“1&‘2(‘3("4(‘5{"5(“7(\M°de 47 F"‘I’ ,??
( in
~ Data Bit \,\/
r‘1f‘2f"3r-‘4(‘5r*5r7r3r‘:rs‘r;__r;-:-‘
~LE Bit
‘(“1(“2'?3(*4(*565(*7(*‘;(*“r‘ur;__rm‘ e
_fEU1El‘2f‘3f‘4f‘5 g 7 8 (‘10(*11(‘12(‘14‘ [.'(Q“.\' . &
| i Q\. \Q\\... (e
—5YHE" SOSNo—1
‘(‘-1('2{?3(‘4(‘5 6 7 (8 PIDFHPQF‘H‘ DB 25 Connector
- TRIGGER
‘F1P2F3F4F5F5F7FB 5“10("11('12(_'14‘

—

COMM Mode: LPT | Selected device: LMKO2000
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Read first, Basic Operation (Continued)

6) Enable output to be measured, any of CLKout(0-7) or EN_Fout from either Clock Outputs or
Bits/Pins tab.
=i LMK02000 (=13
File Kevboard Controls Select Device Options Mode USE Help
Port Setup T Registers T Bits/Pins T BurstMode T PLL T Clock Outputs ]

Reference
Oscillator

©

[12288  MHz

PLL External Loop : External
i YCo

Filter
0SCin :

R=10 ;
PDF = 12288 kHz D : .

N = 200 :
C[a5TE T MHe

N N N TN 3
Clock Clock Clock Mux Clock Output

Divider Delay
2 J {ops | [Bypassed |

ey [ CLKoutD 545%6  MH: ¢

2 f | CLKoutl

D {ops  ~| {Bypassed | | Disabled | v | MHz

X LMK02000 9[(=][t3

File Keyboard Controls Select Device Options Mode USE Help .
Port Setup T Registers T T BurstMode T PLL T Clock Outputs ] .

Power Program Pins .
I~ POWERDOWN i EE .

W SYNC* .

Miscellaneous [~ TRIGGER .
PLL_MUX *

Hz -

I~ Div4

I~ RESET Enable clocks on

el Ot Clock Outputs tab

| oul - -

I~ EN Pl or Bits/Pins tab

I EN_CLKou2 -
EN_CLKout3

-
[~ EN_CLKoutd
[~ EN_CLKout5
-
=

EN_CLKoutg
EN_CLKout?
v EN_CLKout_Global

7) Program the part by clicking Keyboard Controls

Il LMKO2000
File NEGEGRMGIEGES Select Device  Options  Mode USE  Help

==y
] Load Device Chrl+L Petallins T BurstMode T PLL TCIock l]utputs]

Load Device or by pressing Ctrl+L.

1 Step Frequency
( sSet WCO Frequency Chrl+F LPT Port Setup Diagram
Set Comparison Frequency  Ctrl+C O Clock B Other Pins
Set Crystal Frequency Chrl+X ] A Data B Ground
L ResetPort ] W LE [ Latch Enable | B Addiess Conflict

mg:‘.
& LPT1 ¢ LPTZ ¢ LPT3 " QOther |378 Reload Every |10 sec
10414 Pin Connector [ Top ¥iew )

T === e oa o |

- Pin Configuration

8) Make measurements After programming, the uWire cable can be unplugged from the
evaluation board to minimize noise and EMI.
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Board Information

OSCin

By default the board is configured to use an off board reference. It is also possible to use the board
with a single ended or differential reference source at the OSCin port. Below are several possible
configurations for driving OSCin.

Single ended OSCin using off board reference [default]

0 ohm R15, R16
51 ohm R22
0.1 uF C6, C10 (C9is a 0.1 uF 0402 cap which may be moved to C10)
Open C9
R12

R9, R13, R1, R14 (if a TCXO is placed, open these resistors to
remove power from on-board oscillator for noise reasons)

No Effect R3, R4, R6, R7, R8

Differential OSCin using off board reference

0 ohm R15, R16, R20, R25

100 ohm R23 (other termination options are possible with R10, R11, R19, R22)
0.1 uF C6, C9 (C10is a 0.1 uF 0402 cap which may be moved to C6)

Open C4,C36

R11, R12, R14, R15, R16, R79

R9, R13, R1, R14 (if a TCXO is placed, open these resistors to
remove power from on-board oscillator for noise reasons)

No Effect R3, R4, R6, R7, R8

Loop Filter

The PCB allows for two separate loop filters to be placed. Loop Filter #1 is the factory default.
Loop Filter #2 allows for experimentation with a new loop filter while not altering the factory
default loop filter. Four resistors switch loop filter #1 or #2 into the circuit.

Loob Eilter Resistor Loop Filter Default Loop
P Switch Components Bandwidth

Loop Filter #1 | R68 & R69

[default] shorted C1,C2,C2p, R2 20 Hz

Loop Filter #2 | R72 & R73 C1_AUX, C2_AUX, No filter placed

[aux] shorted C2p AUX, R2_AUX P

Global Output Enable (GOE) pin

The evaluation board has removed the resistors connecting GOE to the CodeLoader cable so the
clock outputs are defaulted on all the time, therefore the GOE pin in CodeLoader has no effect.
This way the CodelLoader cable can be removed from the board to reduce noise for
measurements. To add GOE functionality, place a 15 k resistor on R76 and a 27 k resistor on
R75.
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Features of the board

Either one of two loop filters can be selected by shorting either (R68 & R69 or R72 &
R73).

Test points for each of the uWire lines are scattered in the lower left corner of the board
and include: GOE_TP, DATAuWire, CLKuWire, LEuWire, SYNC_TP, and LD_TP.

Ground is located on the unstuffed 10 pin header on the left side of the board.
Ground is located on the GND_tp2 in the upper left corner of the board and GND_tp1l
located to the right of the Vcc SMA connector.

Ground is located on the bottom side of the board on each pad of the unstuffed 10 pin
header GND_J2.

Vcc is located on the unstuffed 10 pin header on the upper left side of the board.
Vcc is located on VccPlane test point located to the right of the Vcc SMA.

Vcc is located on the bottom side of the board on each pad of the unstuffed 10 pin
header VCC_J2

Other Important Notes

Board v1.0, 3-29-2007 ERRATA: B4 pin 1 is flipped. Pin 1 should be next to CLKout2
SMA. Not B4 label as shown.

Toggle the SYNC* pin to synchronize the clock outputs when in divided mode.

For both loop filters, a helper silkscreen is offset from the loop filters to help identify the
components according to National Semiconductor s traditional reference designators
associated with loop filters.
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Recommended Equipment

Power Supply
The Power Supply should be a low noise power supply. An Agilent 6623A Triple power supply with

external LC filters or an HP E3610A with external LC filters was used in creating these evaluation board
instructions. The LC filters on the outputs help to reduce noise from the power supplies.

Phase Noise / Spectrum Analyzer

Due to the high performance of the LMK02000 and VCXO the local oscillator noise of most spectrum
analyzers is too high and measurements will be of the local oscillator of the spectrum analyzer, not the
LMKO02000/VCXO under test. An Agilent E5052A was used for all phase noise measurements in this
document.

Oscilloscope
For measuring delay an Agilent Infiniium DSO81204A was used.

Reference Oscillator
A recovered clock (LVDS or LVPECL) may drive OSCin. If a signal generator (sine wave) is used,
program the power to 8 dBm to ensure a fast slew rate.
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Phase Noise

FPhaze Moise 10,004B) Ref -20.00d8:Hz

2000 b r Camier 245.759999 MHz  47remdEm
- F 1: | 10/ Hz 51,2105 dBc/HZ
Z: | 100 Hz ~95 8122 dBcAHz e
-30.00 311 kHz -172.388% dBcAHz o
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2401000 B 100 kHr -152.2143 dBcsHz o o
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T S0 7: 10 MHz | -152.8875 dBc/Hz B 02T oW
s g: 20 MHz | -153.0503 dEc/Hz N S Tagm
=3: 40 MHz | 1551966 dEcqHz I SO 8o
© -E0.00 L o
N~ . A: Start 100 Hz > ™ TR
e Stop 20 MHz o e s
S92 70,00 Center - 10L00005 MHz X 58g2=s
5 0O Span 13.9993 MHz 2 LeEeEE
20,00 = Moise =— =T s N
& z b Analysis Range | X Band Mankar :' n PO g =
%l\ a0.00 Analiysiz Range|¥: Band Marker ] S== rx
o w : Intg Mojse: -77.52287 dBc 4 13.F MHz S rxro -9
S RME Moise: 158,056 wrad S SoTvgTge
= -100.0 10,7771 mdeg S 982=w
&3 3 RMS Jitker: 121,812 fsec @ ©8S55
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49 © 23IesEEL
od 12000 T E£EESE=UN
w S S WnNNET
a0 2 ITrxIs=
>0 -130.0 » S==52
— = <] = o I 8
< o o o ~ N
= -140,0 5 A& N
] o NN T
X 7} N N I
=5 -150.0 —-_JF P T T E ~ X
O I I [ %] o449 8
-160.0 & E 7 $ —oT g
E —
1700 E,:—J
B0 i iy i 1% Fii E 2
| IF Gain 20d8 | Freq Band [93M-1.5GHz] | it Lo Cpt [=150kHz] | §53pts | Corre 10/
FPhase Moize 10.00dBS Ref -20.00dBciHz
0,00 b r Camier 61,440000 MHz  46398dBm
L 1:] 00[ Bz -9 3575 dBcsHz
Z: 100 Hz | -111.4584 dBcsHz c
-30,00 11 kHz -134.5320 dBc/Hz m
4: 10 kHz | -152.2914 dBciHz S
40,00 E:r 100 kHz -156.4119 dBcsHz o " ®
< &: 1 MHz -156.5948 dBc/Hz D I i
1} 5000 7: 10/ MHz | -156.5817 dEc/Hz B oo
2 =81 20 MHz | -156.5439 dBc/Hz N S®5983
| 0.0 *: Staet 100 Hz I ONYN
A i Stop | 20 WHz S o™, N
3 Cepter 10.00005 MHz © oo o o
M) ~F0,00 Span 19,9333 MHz © [T ]
i e = Moizse =— N QEQEE
g 0= 20,00 Analysiz Range x: Band Mapker §| :E'—:E'—‘U)
Y N g Analwsiz Range Y: Band Marken - nDpnL s
s F0to0 Intg Mojse: -52,8763 dBc / 20 MHz 8 =S2=32¢
=g g RMS Moise: 101,554 jrad 5 XxExyx
S0z ! . C.51562 mdeg 2= ©ZoTe
g~ 5 -100.0 FME 1itten: 263,067 frac S olaodx
3R e Residual FM: 1.11678 kHz @ ®EES 5
N 3 -110.0 S D050
ol 4 1 © 22oeE
> — EE2gESE
ad 8 -120.0 © SEENy
>ga 2 I¥IZI
a5s 1300 ® S=
g o ==2 So
I 1400 u E JRQRa«a™
@] o N N
n N N N T
g 0 . " 7| g IIETEZ
> 1600 4 il B S a8-9¢%
3 E 7 5 — —
1700 S
4
1E00 g i iy i g Fy L %
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A note on jitter measurements between 245.76 MHz and 61.44 MHz
Theoretically jitter after a divider will be the same as the jitter before the divider because the benefit gained from a lower phase
noise curve will be offset by the lower frequency. In the plots above the jitter for 245.76 MHz from 100 Hz to 20 MHz is 121.8 fs.
The jitter for 61.44 MHz (after a divide by 4) from 100 Hz to 20 MHz is 263.1 fs. The reason the 61.44 MHz jitter is not also
~121.8 fs is the phase noise curve didn t gain 12 dB along the entire integrated bandwidth because the residual noise floor of the

outputs was reached.




&National.&'emlconductur LMKO0O2000 EVALUATION BOARD OPERATING INSTRUCTIONS
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A note on LVDS phase noise

LVDS drivers expect a 100 ohm differential load for optimal phase noise performance. We recommended that a balun be used
when making single ended (unbalanced) measurements (like the phase noise measurements above).
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Delays

These delay measurements illustrate how skew errors due to different length traces may be tuned out.
The delay may be adjusted in steps of 150 ps.

File: Control Setup

20,0 GSafs  1.00 kpts

Delays 150, 300, 450, 600, 750

[T
[
[T

CLKoutO_DLY =0 ps

=]

CLKoutl_DLY = all delays
programmed: 0, 150, 300, 450,
600, 750, 900, 1050, 1200,
1350, 1500, 1650, 1800, 1950,
2100, and 2250 ps

B

Simngle ended owtput (mv)
&

-300 o 300 GO0 900 1200 1500 1800 2100 2400
Time {ps)
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CodelLoader Settings

E=i Lmko2000
File Keyboard Controls  Select Device  Options Wi/

USE  Help

T Registers T PLL T Clock Outputs ]
— Communication kMode - — 1 —LPT Port Setup Diagram
 USB & LFT O Clock B Other Fins
g B Data B Ground
[LPT Port Setup B Addess Conflict
heRi B LE [Latch Enable )

@ LPT1 (7 LPT2 ¢ LPT3 (" Other ]3?8 Reload Every |10 zec
= 10/14 Pin Connector [ Top View ]

1~ Pin Configuration

[E=h B
— Clock Bit- 1 .?‘,.a??:?a
C i S e e e e TR ST s o .
L i}
—Data Bit |
(R e R o e e gk e (b g Ee RS i
l-LEBit
o L T B T e AR G e DEA
.(§D1Ef"2f"3f‘4f"5 (8 i L f"1Df"11f‘12f"14. [.uo’oﬁbk g el
2 Q\GO\G\\GGG @@
- 5YMC* 1 N \\\—llll
i e S T R SR SR e G S i 2 S

| DB 25 Connector
- TRIGGER 1
C ST Saa s S Ee ™ e SRR SR R

COMM Mode: LPT | Selected device: LMKO2000

The Port Setup tab tells CodeLoader what signals are assigned to which pins. If this is wrong,
the part will not program.

The default mode for all programming registers can be restored to the default state by clicking
Mode 12.288 MHz OSCin The default reference oscillator used for these instructions is
12.288 MHz and the restored mode expects a 12.288 MHz OSCin signal. For the loaded mode
to take affect the device must be loaded by pressing Ctrl+L. However, this will not restore
the default Pin Configuration. If any Pin Configuration settings are accidentally changed, refer to
the above diagram to fix the Pin Configuration.
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The Bits/Pins tab shows some of the internal registers which are not accessible from any of the

other visual tabs like PLL and Clock Outputs.

Right click on any of the bits for description.

I LmKo2000

File Kevboard Controls  Select Device

Options Mode USE Help

Port Setup

[

Registers

BurstMode PLL T Clock Outputs ]

[ | [

Power

[ POWERDOWMN

Mizcellaneous
PLL_ML

HiZ

[~ Divd
[~ RESET

Channel Outputs
[~ EM_CLKoutd
[~ EM_CLKout1
™ EM_CLKout2
[~ EM_CLEout3
[~ EM_CLKoutd
[~ EM_CLKouts
[~ EM_CLKouts
[~ EM_CLKowt?
E

v EN_CLEout_Glabal

COMM Mode: LPT

v GOE
v SYHC*
[~ TRIGGER

Selected device: LMKO2000

Frogram Finz

Program Bits

POWERDOWN Powers the part down.
Programmable to many different values to support Lock Detect or aid
PLL_MUX :
- troubleshooting.
DIV4 Shall be checked for PDF frequencies greater than 20 MHz.
RESET The registers can be defaulted by checking and unchecking RESET.

Software bits will not reflect this.

EN_CLKout0..7

Enable CLKout bits from CLKoutO to CLKout7. Also accessible from Clock
Outputs tab.

EN_CLKout_Global

Enable all clock outs. If unselected then the EN_CLKouts are overridden
and the outputs are all disabled.

Program Pins

Set Global Output Enable to high or low logic level. GOE is not used.

GOE See Board Information section for usage of this pin.
SYNC* Set SYNC* pin to high or low logic level.
TRIGGER Set auxiliary trigger pin to high or low logic level.
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The Registers tab shows the raw bits which will be programmed when device is loaded by
clicking Keyboard Controls Load Device or Ctrl+L.

IZi LMK02000
File Kevboard Controls Seleck Device Options Mode USE  Help

Port Setup T Bits/Pins T BurstMode T PLL T[Zlnck I]utputs]

W 332222222222111111111100000000000

Q 10987654321 0987654321098765432110 Hex Value

RO[INIT) 10000000000000000000000700000000 _Load RO (IMIT] 0x2000 0100
RO 0000O0O0COO0OQOOOCOOOOOOOC01OO0D0C0O0O00 _Leoad RO 000000100
B1 j00o000O0COO0OQOOOCOOOOOOOOTOO0D0C0O001 _Leoad R1 00000 0101
R2 0000000000000 OOOOOO0OOOO0T0O0O000010 _Lead R2 0x0000 0102
R3 |0o0o00O0O00O0OO0OO00OOOCOOOOO0COIO0000011 _Load R3 0x0000 0103
B4 00000DO0COOOQNOOOCOOOOOOOOO01OO000100 _Load R4 000000104
B5 00000O0COO0OQOOOCOOOOOOOO1OO000101 _Load RS 00000 0105
R6 0000000000000 0O0O0O0O0O00000T0O0O000110 _Lead RE 00000 0106
R7 0000000000000 O0OOOO0O0O0D010O0O000111 _Lead R7 00000 0107
B11 0000000010000 0100000000C000001 011 _Load R11 0x0082 000
B14 00101001 000000000000000100001110 _Load R14 0x2900 010E
R15 [11000000000000000001010000001111 _Load R15 0xC0O00 140F

COtM Mode: LPT Selected device: LMKO2000

The Clock Outputs tab allows the user to visualize the clock distribution portions of the device.
From this tab the device s dividers, delays, clock output muxes, and output drivers can be
programmed along with internal loop filter values. The PLL block shows the R and N divider
values however to change these values either click on the PLL tab or the blue PLL box to access
the PLL tab to make changes to the PLL.

F=i LmMkoz000
File Keyboard Controls  Select Device  Options Mode USE  Help
Port Setup T Reagisters T Bits/Pins T BurstM ode T PLL

Reference H .
P : PLL Esternal Loop :  External

Oszcillator : . Filter : VED

@ £05Cin — :
FDF = 12288 kHz D

12288 MHz! N =20
: - = N ~ .
: Clock Clock Clock Mux Clock Output 5
' Divider Delay ]
: = T 1 r v 1_| CLKoutD MHz
: |2 = L | | Bupassed _.j |D_Jsab__d 1 :
: B :J {ops | [Eypassed ~| [Disabled = |ookeutl MHz |
: i2—;j| R b [T [Disabled |~ |- M s
EFin e E
i |2 ﬂl iB_p$ l]l iBypassed Lj iDis’abled LJI e MHz :
i |2 ;jl iﬂps _VJI JIBypassed _.j iDjsablad _VJI Clkoud MHz .
B :J {ops | [Eypassed ~| [Disabled = |-okouts H
i2—;j| R b [T [Disabled | < |- M s
i T2 :Jl i@_p$_- ljl iBypassed Lj iDis’abled LJI Gl MHz .
: . \ S Y p, :

COMM Mode: LPT | Selected device: LMEO2000
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The PLL tab shows a conventional PLL diagram.

X LMko2000
File Keyboard Controls Select Device Options Mode USE  Help
Port Setup T Reqisters T Bitz/Pinz T BurstMode T T[Zlock I]utputs]
Reference
Dscillator (,_ —\
R Counter
~ d5Cin 1 - Phaze Charge Charge
| Detectar  Pump Purnp .
Polaiity  Gain State Loop Filer
12288 MHz Phase Detectar Freg
12288 ﬂkHz + 3200w | Active Zlg]
Jj_/_
Fin .
IEI:I
=
\\ M Counter j
PLL
YCO
©
245 76 MHz
COMM Mode: LPT Selected device: LMKO2000
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Appendix A: Schematic

LMK02000 - Mein Boad LMK02000 - Qutputs
LMK02000 - Mein Board.sch LMK02000 - Qutputs:sch
Fl
VA CONN
Vae Voo
G\D JL Yookl
1 2 1 2
3 Z 3 Z
5 6 5 6
7 8 7 8
9 10 9 10
HEADER 25 HEADER 25
= = Ve Voo
G\D 2 VeC 2
1 2 1 2
3 Z 3 Z
5 6 5 6
7 8 7 8
9 10 9 10
HEADER 2G5 HEADER 2G5







