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General Description

The LMKO01801 Evaluation Board simplifies evaluation of the LMK01801 Dual Clock Buffer
Divider. Configuring and controlling the board is accomplished using Texas Instrument’s
CodeLoader software, which can be downloaded from: http://www.ti.com/tool/codeloader. The
LMKO01801 can also be configured to operate in a pin control mode via headers on the PCB.

Block Diagram

The block diagram in Figure 1 illustrates the functional architecture of the LMKO01801 clock
divider buffer. The LMKO01801 is a very low noise solution for clocking systems that require
distribution and frequency division of precision clocks. The LMKO01801 features extremely low
residual noise, frequency division, digital and analog delay adjustments, and fourteen (14)
programmable differential outputs: LVPECL, LVDS and LVCMOS (2 outputs per differential
output). The LMKO01801 features two independent inputs that can be driven differentially or in
single-ended mode. The first input drives output Bank A consisting of eight (8) outputs. The
second input drives output Bank B consisting of six (6) outputs.

oY)
e
Py
55
oo
¢

& «LUMTO
B LU0

J8pInIg QUIM1O
J8pIIg LU0

Bank A Bank B
e X
CLKouto gjg_ CG4 Divider @ Clkoutts VDS
LVDS/  CLKout0* R CLKout13*
CG1 Divider X LVCMOS
LVPECL  CLKout1 m_‘ Digital Divider
CLKout1* Dela: 1-1045
| Divider Y ( ) ® CLKout12 LvDs/
- . LVPECL/
| (1-8) K CLKout12 LVCMOS
CLKout2
LVDS/  ClLKout2* g:g_' CLKout11
out
LVPECL  ClKouts gm— _Egg ClKoutt1* VDY
CLKout3 CG3 Divider LVPECL/
| _m CLKout10 LVCMOS
| CLKout10*
VDS CLKout4 m_ Divider |
CLKoutd* D (1-8)
II:\\;EII\E/I%LS/ CLKout5 CG2 Divider p—m CLKout9 LVDS/
CLKout5* g}ﬁ_ f CLKouto* LVPECL/
Divider _m CLKout8 LVCMOS
| 1 s <|_ CLKout8*
WS oou gjg— _________________________ I
CLKout6*
LVPECL/ | SYNCO/
CLKout7 CLKuWire/ o,
LVCMOS | CLKoutTYPE_1 CLKoutDIV_1 &

CLKout7*

| SYNC1/

_____________ 1 CLKoutTYPE_2

Test/
CLKoutTYPE_0

Device
Control

DATAuWire/ 2
CLKoutDIV_0 =

LEuWire/ s
CLKoutDIV_2 &

Control
Registers

EN_PIN_CTRL ®—]

Figure 1 - LMKO01801 Block Diagram
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Evaluation Board Kit Contents

The evaluation board kit contains...
e An LMKO01801 Evaluation board.
e |LMKO01801 Family quick start guide.
o Evaluation board instructions are downloadable from the product folder on Texas
Instument’s website, www.ti.com/.
e CodeLoader uWire cable (LPT --> uWire).
e A USB interface board can be purchased separately under NSID USB2UWIRE_IFACE.

The CodeLoader software will run on a Windows 2000 or Windows XP PC. The CodeLoader
software is used to program the internal registers of the LMK01801 device through a
MICROWIRE™ interface.

Clock output configuration:

Clock Output Type Output Connector Installed
0 LVPECL Yes
1 LVPECL No
2 LVPECL Yes
3 LVPECL No
4 LVPECL Yes
5 LVPECL No
6 LVPECL Yes
7 LVPECL No
8 LVPECL Yes
9 LVPECL Yes

10 LVPECL Yes
11 LVPECL Yes
12 LVPECL Yes
13 LVPECL Yes

5
LMKO01801BEVAL Evaluation Board Operating Instructions




i3 TEXAS
INSTRUMENTS SNAU118

Quick Start — Code Loader Mode

1. Connect a voltage of 3.3 volts to either the Vcc SMA connector or the alternate terminal
block.

2. Connect a reference clock from a signal generator or other source. Exact frequency
depends on programming.

3. Connect the uWire header to a computer parallel port with the CodeLoader cable. A
USB communication option is available, search at www.ti.com/ for: USB2UWIRE-
IFACE.

4. Install jumpers on TYPEO, TYPEL, TYPEZ2, DivVal0, DivVall, DivVal2 in the middle
‘uwire’ (pins 3,5) position but NOT on EN_PIN_CTRL.

5. Program the device with CodeLoader. Ctrl-L must be pressed at least once to load all
registers once after CodeLoader is started or after restoring a Mode. CodeLoader is
available for download at www.ti.com/tool/codeloader.

6. Measurements may be made at any clock output if enabled by programming.

Install jumpers
except on
EN_PIN_CTRL

%
o o
= =
5 5
o o
X 4
— —
O O

I —

@)
</%7
.
Parallel Port
Connector
Reference clock
from signal

generator or other
external source

Reference

Laptop or PC

5 Program with CodelLoader
Be sure to press ‘Ctrl - L’

Figure 2 - Quick Start Diagram
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Quick Start — Pin Control Mode

=

Connect a voltage of 3.3 volts to either the Vcc SMA connector or the alternate connector.
2. Connect a reference clock from a signal generator or other source. Exact frequency
depends on programming.

Install a jumper on EN_PIN_CTRL header in either the High or Low position.

4. Install other jumpers on TypeO, Typel, Type2, DivVal0, DivVall, and DivVal2 headers
based on the configurations shown in Table 1 and Table 2.
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Figure 3 - Pin Control Mode Quick Start Diagram
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Pin Control Modes

For the following tables, Low is defined as installing a jumper between pins 5 and 6 on the
desired header. A HIGH is defined as installing a jumper between pins 1 and 2 on the desired

header.

If EN_PIN_CTRL = LOW (jumper installed between header positions 5 and 6) then the
following table describes possible output configurations:

Header Output Groups Header = Low Header = Middle Header = High
TypeO CLKout0 - CLKout3 LVDS Powerdown LVPECL
Typel CLKout4 — CLKout7 LVDS LVCMOS (Norm/Inv) LVPECL
Type2 | CLKout8 — CLKout13 LVDS LVCMOS (Norm/Inv) LVPECL
DivVal0 CLKout0-3 Divider +1 +4 +2
DivVall CLKout4-7 Divider +1 +4 +2
Divval2 | CLKout8-11 Divider +1 +4 +2
CLKout12-13 Divider +8 +512 +16

Table 1 - EN_PIN_CTRL = LOW Configuration

If EN_PIN_CTRL = HIGH (jumper installed between header positions 1 and 2) then the
following table describes possible output configurations:

Header Output Groups Header = Low Header = Middle Header = High
Type0 CLKout0 — CLKout3 LVDS LVPECL LVPECL
CLKout4 — CLKout7 LVCMOS (Norm/Inv)

Typel CLKout8 — CLKoutl11 LVDS LVCMOS (Norm/Inv) LVPECL
Type2 CLKout12-13 LVDS LVCMOS (Norm/Inv) LVPECL
DivVal0 CLKout0-7 Divider +1 +4 +2
DivVvall | CLKout8-11 Divider +1 +4 +2
DivVval2 | CLKout12-13 Divider +4 +512 +16

Table 2 - EN_PIN_CTRL = HIGH Configuration

8
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Using CodeLoader to Program the LMK01801

The purpose of this section is to walk the user through using CodeLoader to make some
measurements with the LMKO01801 device. For more information on CodeLoader refer to
Appendix A: CodelLoader Usage or the CodeLoader 4 instructions located at
http://www.ti.com/tool/codeloader/.

Before proceeding, be sure to follow the Quick Start section above to ensure proper connections.

1. Start CodeLoader 4 Application
Click “Start” = “Programs” - “CodeLoader 4” - “CodeLoader 4”

The CodeLoader 4 program is installed by default to the CodeLoader 4 application group.

2. Select Device
Click “Select Device” = “Clock Conditioners” - “LMK01801A1”

Once started CodelLoader 4 will load the last used device. To load a new device click “Select
Device” from the menu bar, then select the subgroup and finally device to load. For this
example, the LMKO1800AL is chosen.

Selecting the device does cause the device to [:; LMKO1800A1
be programmed. However, |t iS adVisabIe to File Keyboard Controls BEEEESENEEN Options Mode LPT/USE  Help

do CTRL-L to ensure programming. vCo v pme | s
PLL - Single Integer
Conmurieziien e ki Dual Integer ¢
PLL - Fractional 3
@ UsE O LP pyyvco ’
Transceiver »
Clock Conditioners  » LMEDL000
= - = ~ LMED1010
LMEQ1020
Pin Configuration LrKD2000
Clack Bi LME 02002
ok Bit
LMED3000C
i i i v i i i
! 2 4@ i 8 v LMEQ3001.C
Data Bit LMED3002C
Tl &2 30408 OB 7 IMKOI033C

LE Bi LMKD3200
1 2Ca3rC 405 g 7 LMKO4000B

LMKO4001B
SYNCD LME040026
102030485 08 C 7 (woaot1s
EN_FIN_CTRL LMKO40316
C1C 26304085 CF O 7 LMKO4033E
LMKD4800-A2

SYNC1

1203 C40C5 (g 7 LMK4B00
LMKO48038

TRIGGER LMKO48056

C1 02030405 OB 71 yengsnes

TEST LMKO48088

12030408 (8 LMKO18004A1

Figure 4 — Selecting the LMKO01801
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3. Program/Load Device
Press “Ctrl — L”

Assuming the Port Settings are correct, it is now
possible to click “Keyboard Controls” - “Load
Device” from the menu to program the device to the
current state of the newly loaded LMK01801 file. Ctrl- Loze Dvie doit )7
L is the accelerator assigned to the Load Device option Step Frequency

and is very convenient. 2et YO Frequency ke
Set Comparison Frequency  Chrl4HC

Set Crystal Frequency Chr+
Reset Part

=i LMKO1800A1

File WA=t (sAalpliyl=8 Seleck Device  Option:

Once the device has been loaded, by default
CodeLoader will automatically program changed
registers, so it is not necessary to load the device Figure 5 - Loading the Device

again completely. It is possible to disable this functionality by ensuring there is no checkmark
by the “Options” - “AutoReload with Changes.”

Since a default mode will be restored in the next step, this step isn’t really needed but included to
emphasize the importance of pressing “Ctrl-L” to load the device at least once after starting
CodeLoader, restoring a mode, or restoring a saved setup using the File menu.

See Appendix A: CodelLoader Usage or the CodeLoader 4 instructions located at
http://www.ti.com/tool/codeloader for more information on port setup. Appendix H:
Troubleshooting Information contains information on troubleshooting communications.

4. Restoring a Default Mode

Click “Mode” = “122.88 MHz VCXO Default”; then
Press “Ctrl - L”

Il LMK01800A1
File Kevboard Contrals Select Device Options BEbES LPT/USE  Help

Zush Mode 1
Port Setup T Reaqisters T E A;Z omer Mode rode T BANK B \|

Figure 6 — Setting the 122.88 MHz VCXO Default mode

For the purposes of this walkthrough a default mode will be loaded to ensure a common starting
point. This is important because when CodeLoader is closed, it remembers the last settings used
for a particular device. By loading the default mode a common starting point is ensured.

Loading a mode does not automatically program the device so it is necessary to press
“Ctrl — L again to program the device.

10
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5. Enable Clock OUtpUtS This CLKoutX frequency value is only valid if
To measure phase noise at the clock outputs the correct clock in value is specified. It may
. o ’ ! not necessarily represent the actual frequency
1. Click on the “Bank A” tab, unless manually entered. This is a
2. Enable an output, mathematical calculation only, not a measured
3. Then set the value.

a. CLKout Type,
b. divide value

-
|LVPECL1 » | Clkoutd 425 22 | piHz
|LVPECL1 »  CLEoutS 422 8a | piHz

Figure 7 - Setting Divide, CLKout_TYPE, Enabled for CLKoutl on ""Clock Outputs' tab.

Divider

4. Connect the clock output SMAS to a spectrum analyzer or signal source analyzer.
a. For LVDS, a balun is recommended such as the ADT2-1T (for frequency range of
0.4 MHz to 450 MHz).
b. For LVPECL,
i. A balun can be used, or
ii. One side of the LVPECL signal can be terminated with a 50 ohm load and
the other side can be run to the test equipment

single ended. 1] -
o For VDS NNy
i. One side of the LVCMOS signal can be LVPECL 1.2
terminated with a 50 ohm load and the other LVPECL 1.6
side can be run to the test equipment single tﬁEﬁ:DLSEﬂD,m“W
ended. "CYEMOS [N aorm
5. The phase noise may be measured with a spectrum analyzer EeW ™

or signal source analyzer.

See Appendix B: Typical Phase Noise Performance Plots for phase noise plots of the clock
outputs.

11
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Evaluation Board Inputs/Outputs
The following table contains descriptions of the various inputs and outputs for the evaluation

board.

Table 3. LMKO01801 Evaluation Board I/O

Connector Name | Input/Output | Description

CLKout0 / Populated connectors.
CLKout0*,
CLKout2 / Differential clock output pairs. All outputs are configured
CLKout2*, in LVPECL mode.

CLKout4 /
CLKout4*, On the evaluation board, all clock outputs are AC-coupled
CLKout6 / to allow safe testing with RF test equipment.

CLKout6*, e All LVPECL/2VPECL clock outputs are
CLKout8/ terminated to GND with a 240 ohm resistor, one on
CLKout8*, each output pin of the pair.

CLKout9/ Output
CLKout9%*,
CLKout10/
CLKout10%*,
CLKout11/
CLKoutl11%*,
CLKout12 /
CLKoutl12*,
CLKout13/
CLKout13*

Populated connector.

DC power supply for the PCB. Removing R1, R2, or R3
allow for splitting the power to various devices on the
board.

Vce Input
Note: The LMKO01801 Family contains internal voltage
regulators for the VCO, PLL and related circuitry. The
clock outputs do not have an internal regulator. A clean
power supply is required for best performance.

Unpopulated connector.

Vee2 Input Vcc input to power the output planes separately from the

Aux Plane. Refer to schematics for more information.

12
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Connector Name | Input/Output | Description
Populated connectors.
The default board configuration is setup for a single-ended
o AU :
CLKInO/CLKIn0*, - :gfe;ggcr:]z)source at CLKinO* (CLKinO pin is AC-coupled
CLKin1/CLKin1* P g '
If a DC-coupled clock is used to drive either of the inputs,
the high voltage level must be at least 2 volts and the low
voltage no greater than 0.4 volts.
Populated connector.
10-pin header programming interface for the board. Of
uWire Input/Output | Most important are the CLKuWire, DATAuWire, and
LEuWire programming lines from this header. Each of
these signals, TEST, and SYNCO, and SYNC1 can be
monitored through test points on the board.
SYNCO, o Unpopulated connector.
SYNC1 P

Access to SYNCO or SYNC1 of device.

13
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Recommended Test Equipment

Power Supply
The Power Supply should be a low noise power supply.

Phase Noise / Spectrum Analyzer

For measuring phase noise an Agilent E5052A Signal Source Analyzer is recommended. An
Agilent E4445A PSA Spectrum Analyzer with the Phase Noise option is also usable although the
architecture of the E5052A is superior for phase noise measurements. At frequencies less than
100 MHz the local oscillator noise of the E4445A is too high and measurements will reflect the
E4445A’s internal local oscillator performance, not the device under test.

14
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Appendix A: CodeLoader Usage

CodeLoader is used to program the evaluation board with either an LPT port using the included
CodeLoader cable or with a USB port using the optional USB <--> uWire cable available from
http://www.ti.com/. The part number is USB2UWIRE-IFACE.

Port Setup Tab

F=l LMK01801
File Kevboard Controls  Select Device Options  Mode LPT/USE  Help

Boi p | Registers |  Bits/Pins | BustMode |  BANKA |  BANKB |
Communication Mode 1 USE Part Setup
& USE ~ LPT O Clock, B Other Fing
0 Data B Ground
+ B LE { Latch Enable ) B Address Conflict
& o c C Other [378 [0 O Input

10414 Pin Connector [ Top View ]

coeee GO

Clack, Bit Eg TS OO0
O e T e o e e e e e & gt o P .
n

Pirn Configuration

D ata Bit
o O e e e s e Rl & [

LE Bit
CiCz2C3CAa0CE g CF CpC = {2 il

SYMCO
C R i A s TR g T R

SYMCT
L S e s T G T G e e

TRIGGER
CHEN 2 3 AR R e R I e

TEST
Ll ol i s T o T O e

COMM Mode: LISE

Figure 9 - Port Setup tab

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.

The Pin Configuration field is hardware dependent and normally SHOULD NOT be changed by
the user. Figure 9 shows the default settings.

15
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Clock Outputs Tab

= LMKko1801

File EKevboard Contrals  Select Device

Options  Mode LPT/USE Help

COMM Mode: LISB

Port Setup T Registers T Bitz/Pins T BurstMode T BANK A T ]
Output Format
S
|LVPECL 16 o L LR
Divider
[Powerdown =1 | CLEowtd
Extemal J1 ﬂ CLEout1D
sHéir,r;ae Divider | Powerdawn | ol
: I~ Powerd
CLKint auerdamn _| Clkout
4 / | Powerdawn -
e T
le28s  MHz 0ps  v|MoDelay v|—rT]LVPECL 16 e
Divider Analog Delay LK autl3
Ops Li_| Mo Delap LJI iPoweIdown j_iout
i o [~ Half step
I Pawerdown Digital Delay ,5_j
=
A i

122.88

122.88

MHz

kHz

MHz

MHz

MHz

MHz

Figure 10 - Clock Outputs tab

The clock outputs tab allows the user to Enable/Disable individual clock outputs, select the clock
mode (Bypass/Divided/Delayed/Divided & Delayed — for outputs 12 and 13), set the clock
output delay value (if delay is enabled for outputs 12 and 13 only), and the clock output divider
value (2, 4, 6, ..., 510 for clock outputs 12 and 13 or 1-8 for clock outputs 0 - 11).

16
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Bits/Pins Tab

FZi LMKo1801
File EKevboard Controls  Select Device  Options  Mode  LPT/USE  Help

| BustMode | BANKA | BANKB |

Port Setup T Reqgisters T

tode Cortrol Pragram Firs

:: RESET ¥ SYNCD
POWERDOWN B

CLKin v TRIGGER
CLKin0_BUF_TYPE

| Bipalar j
CLKin1_BUF_TYPE

] Bipolar j

SYNC

[ SYNC1_GUAL

v SYNCO_POL_INYV

v SYNC1_POL_INY

[ WO_SYNC_CLKou0_3
[~ MO_SYMC_CLKoutd 7
[~ NO_SYMC_CLKautg_ 11
[~ NO_SYMC_CLKoutl2 13
[ SYMNCO_FAST

[ SYNC1_FAST

[ SYNCO_AUTO

[~ SYNC1_AUTO

Readback
[ uwirelock

COMM Mode: LISB

Figure 11 - Bits/Pins tab.

The Bits/Pins tab allows the user to program bits directly. Many of which are not available on
other tabs. Refer to the datasheet for more detailed information. The bits available are:
e Common Box
0 RESET - Set the reset bit. This will reset the device. In a normal application it is
not necessary to program this bit clear since it is auto-clearing. However in the
CodeLoader software, RESET must be clicked again (cleared) to not cause a reset
every time R7 is programmed.
0 POWERDOWN - Place the device in powerdown mode.

e Program Pins Box — These pins only have effect if the PWB headers are in the uWire
position (3-5). See Figure 2 - Quick Start Diagram for the correct configuration.
0 EN_PIN_CTRL - Sets the control of the output via uWire or pins
0 SYNCO - Set high or low voltage on SYNCO pin. Checked is high voltage.
0 TRIGGER - Set high or low voltage on pin 10 of uWire header.

17
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Registers Tab

F= imko1801
Eile Keyboard Controls  Select Device  Cptions  Mode LPT/USE  Help

Poit Setup

Expart regizter values in hex to test file |

| BitstPins | BustMode | BANKA |  BANKB |

(" Binary (" Decimal # Hex |F|egisterName

e BE2esEsases a1 014111 0000008008 N ot Ve

sy Hex Value

RO(INIT) [01001000000100001071000000010000 _Load |  Ro(NIT) GusioBotn _Read
RO [01001000000100001011000000000000 _Load RO D:48108000 _Fiead
R1 [00000000000001000000000001000001 _Load A1 0400040041 _Flead
R2 [0D00D0N0DN0T10D0N000N0N0NDDD1000070 _Load A2 D:00400042 _Fiead
R3 (00000000007 1000011000000000000711 _Load A3 D:0030C003 _Flead
R4 [00000100010101000000000001010100 _Load R4 D:0454 0054 _Flead
R5 [0000000000DD0NTI00N000T0010010101 _Load R5 0400020435 _Flead
RIS |000000000000000000000107171110171711 _Load R15 00000 0SEF _Fiead

COMM Mode: LISB

The registers tab shows the value of each register. This is convenient for programming the
device to the desired settings, then recording the hex values for programming in your own
application. The “Export register values in hex to text file” button will allow these register
values to be saved to a text file.

By clicking in the “bit field” it is possible to manually change the value of registers by typing ‘1’
and ‘0.’

18
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Appendix B: Typical Phase Noise Performance Plots

Clock Outputs

The LMKO01801 Family features LVDS, LVPECL, 2VPECL, and LVCMOS types of outputs.
Include are the phase noise plots for the following outputs.

Device CLKoutX Output Divide Output Type
LMKO01801A1 8 1 LVPECL
LMKO01801A1 8 4 LVPECL
LMKO01801A1 8 1 2VVPECL
LMKO01801A1 8 4 2VPECL
LMKO01801A1 4 1 LVDS
LMKO01801A1 4 4 LVDS
LMKO01801A1 4 1 LVCMOS(Norm/Inv)
LMKO01801A1 4 4 LVCMOS(Norm/Inv)

Table 4 - Phase Noise Output Test Configuration

Clock Output Measurement Technique

The measurement technique for each output type varies.

LVPECL/2VPECL — Measured by using an Minicircuits ADT2-1T balun on the input and on the

output.

LVCMOS and LVDS - Measured by using an Minicircuits ADT2-1T balun on the output and

single ended input.

Parameter Test Case 1 Test Case 2 Test Case 3 Test Case 4
Input Source | Wenzel XTAL | Wenzel XTAL SMHU Rohde&Schwarz
SMHU
Input Frequency 100 MHz 100 MHz 983.04 MHz 983.04 MHz
Input Power 0dBm 0dBm 0dBm 0dBm
Output Divider 1 4 1 4
Figure Figure 12 Figure 13 Figure 14 Figure 15

Table 5 - LMKO01801 test conditions

19
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LMKO01801 Phase Noise, CLKin = 100 MHz, Output Divider =1

Phase Noise with Output Divider =1

-80

-90

-100 -y
-110 - —— Wenzel 100 MHz XTAL

—— CLKout8_2VPECL

-120

—— CLKout8_LVPECL
-130

—— CLKout4_LVDS
-140

—— CLKout4_LVCMOS(NORM/INV)
-150

-160

-170 Wt oo LT oo

-180 . . T
10.0E+0 1.0E+3 100.0E+3 10.0E+6

Figure 12 - LMKO01801 Phase Noise @ 100 MHz with Output Divider = 1
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LMKO01801 Phase Noise, CLKin = 100 MHz, Output Divider = 4

Phase Noise with Output Divider =4

-80
-90
-100
-110 Wenzel 100 MHz XTAL
120 —— CLKout8_2VPECL
130 ——CLKout8_LVPECL
CLKout4_LVDS
-140 _
CLKout4_LVCMOS(NORM/INV)
-150
-160 ; W Wi A, l_
R M ] -
-170 - "“\,, e e e e T

‘180 T T T T T
10.0E+0 100.0E+0 1.0E+3 10.0E+3 100.0E+3 1.0E+6

Figure 13 - LMKO01801 Phase Noise @ 100 MHz with Output Divider = 4
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LMKO01801 Phase Noise, CLKin = 983.04 MHz, Output Divider =1

Phase Noise with Divider = 1

-100 ——LVDS /1
——LVCMOS /1
-120
—2VPECL/1
LVPECL /1
-140
——SMHU
-160
_180 T T T T T 1

10.0E+0 100.0E+0 1.0E+3 10.0E+3 100.0E+3 1.0E+6 10.0E+6

Figure 14 - LMKO01801 Phase Noise @ 983.04 MHz with Output Divider = 1
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LMKO01801 Phase Noise, CLKin = 983.04 MHz, Output Divider =4

Phase Noise with Divider = 4

-60
-80
-100
——LVDS /4
120 ——LVCMOS /4
——2VPECL /4
LVPECL /4
-140
—SMHU
-160
'180 T T T T T 1
10.0E+0 100.0E+0 1.0E+3 10.0E+3 100.0E+3 1.0E+6 10.0E+6

Figure 15 - LMKO01801 Phase Noise @ 983.04 MHz with Output Divider =4
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Phase Noise Measurement

Power
Supply

Signal
Source

| Agilent
CLKoutX / 5052A
CLKoutX *

RF Output @ CLKinO or
1GHz, 0dBm CLKin1

Figure 16 - Phase Noise Measurement Set-Up

The phase noise of|the signal source will impact the measured phase noise of the LMK01801.

Phase Noise of Noisy vs Clean Source

-90 l Nosisy Sig'nal
ource!
/
100 o,
Clean Signal
-110 Source!
120
z \ — PN E4421B
2130 ~_ —— PN WENZEL
140
50 [Py
-1 60 I I I I
1000 10000 100000 1000000 10000000100000000

Offset (kHz)

Figure 17 - Noisy vs. Clean Phase Noise
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LMK01801 Sample Output Waveforms

File Control Setup Measure Analyze Ulilities Help 458 PM

4.00 GSafs #Avgs: 64

More
[1of2) D

a
U oeislsl BT || ' X )| o S

Figure 18 - LMKO01801 Sample Clock Output Waveforms

The output waveforms shown in Figure 18 were taken at a clock in frequency of 122.88 MHz,
AC coupled. These measurements follow the Vp voltage convention — See Appendix G:
Differential VVoltage Measurement Terminology for more information.

The output modes are as follows:

Trace Clock Output Output Type

A CLKout0 2VPECL

B CLKoutl PECL (Low Power)

C CLKout4 LVDS

D CLKout5 LVVCMOS (Normal/Invert)
25
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LMK01801 Analog Delay Sample Data

The sample analog delay data was taken at a clock in frequency of 122.88 MHz, output format of 2VPECL. Notice in Figure 19 that
with analog delay enabled there is approximately 460 ps of delay. Then in Figure 20 we added 100 ps of delay and the resulting delay

is approximately 550 ps.

Control Setup Measure Analyze Utilities Help

8.00 6Sa/s  #hvgs: 256 [N
0 2 Emz =] Qut2comined @ SR @ (3 & 4 Combined)

(1of 2
i user def ined current mean min max
(B ATime(1¢)-( «)  463.3 ps 460.32 ps 4.44 ps 444 .2 ps 488.7 ps

All

Figure 19 - CLKout12 and CLKout13 No Analog Delay
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Control Setup Measure Analyze Ultilities Help 441 PM

8.00 GSa/s #Avgs: 256

0 & K -

[~~~
Qo s2combined @1 INEIERE 2o @3t 4 Combined)

Measurements |
user def ined EEEERTTRETE mean std dev min Mmax
ATime (1+)-( +) 547.5 ps 552 .69 ps 4.44 ps 516.4 ps 573.6 ps

Figure 20 - CLKout12 with 100 pSec of delay relative to CLKout13
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Appendix C: Sc
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Main

LMKO01801BEVAL schematic.
Refer to BOM for differences.
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5 5 >0 05 0 0 % ¢ |
3 g g g
2 e S 3 $
E 8 8
: 3 $ 2
1 3 & 7] 36
—L] LeuwirelcLkounv2 O Clkount [
—21 cLKouto Clkoutt1 25~
8 3 34 B
2 cLoutor CLKouttor 24—
4 cLKouttr CLoutto -
51 CLKout Vees_CLKouts_9_10_11 |2~
5 Vee1_ciouo_ 1.2 3 CLouto 3L
— cLkouz LMK01801 CLKoute* -3
8 cLkoutr CLKoutss -2~
2 CLouts* 0 papPAD Clkout (28~
100 cLkous EN_PIN_CTRL |2
L TesycLKoutTYPEO Bias -2~
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Inputs

i R2 CLKin0* - DXP R4 RS S
ViuneTP 1000 e —n— 4{ }7
o 0 [

al AL R301 TESTPOINT Q o~ 1.V 4
SECn L
L oo" | Lor Lo Les L P i
SMA P Cc301 ca 302 ==C5 303 510
gi‘:} 01pF 100pF | OapF | 1pF 104F ><

R302
€3 R303 offe.
1000

[ b e S >< o o S >< 1o
% Ra0s > 3 DXP DXP T oawr

CLKin1* c8
R16 R17
—— —w—

R21 R22
— ——
5 3 —=
SMA 0.1yF
ofP ofe

National
Semicanductor
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Inputs Page 2

1 3 4 5
LEuWire TP
TESTPOINT s
P SYNC1_TP 1 2
A , [P a (P TESTPOINT 3 % R308 A
R309 3 3 5 6 15k
15K 6! 5! HEADER 23 A R311
R312 WERDER 250 27k
27k
CLKuWire_TP m uwire
TESTPONT 1ot A 2 g
Q ) 2 © 5
3 4 GEE 3 3
B 6 15K —24 H—
FERDER 253 p R315 EADER
27k
P SYNCO_TP
e a TESTPOINT
B R317 7 3 °
ey B 2 DATAUWire TP
TESTPONT [0 A
R320 WERDER 250 Q 1 2
27k 3 I R321
H 6! 15k
WERDER 20 P R322
27k
TEST_TP
(P TESTPOINT
o TYPED
2 1
R324 7 3
15k 3 &
R325 FERDER 250
S 27k c
EN_PIN_CTRL TP
? TESTPOINT
P
EN PIN CONTROL
1
R327 7 5
15k 6 5
D R328 FERDER 250 o
27k
Nafiomal
aricondictor
1 2 3 4 5 6
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Clock Outputs Page 1
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Clock Outputs Page 2
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Clock Outputs Page 3
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Appendix D: Bill of Materials
Common Bill of Materials for Evaluation Boards

SNAU118

Item ‘ Designator ‘ Description ‘ RoHS | Manufacturer PartNumber ‘ Quantity
CAPACITORS

C1, C7, C8, C10, C12,

C13, C16, C17, C18,

C19, C22, C23, C24,

C25, C28, C29, C30,

C31, C35, C36, C37,
1 40, Ca1, Ca2. Ca3, CAP, CERM, 0.1uF, 25V, +/-5%, X7R, 0603 Kemet C0603C104J3RACTU 37

C46, C47, C48, C49,

C52, C53, C56, C301,

C302, C304, C314,

Cc321

_[0,

2 c4 SQ)F;,' CERM, 100pF, 50V, +/-5%, COG/NPO, Kemet C0603C101J5GACTU 1
3 ggégcw C313,C320, | cAP. CERM. 1uF, 10V, +/-10%, X5R, 0603 Kemet C0603C105K8PACTU 5
4 L e CAP, CERM, 0.1UF, 25V, +/-10%, X7R, 0603 Kemet C0603C104K3RACTU 5

C339, C343
5 C54, C303, C312, C319 | CAP, CERM, 10uF, 10V, +/-10%, X5R, 0805 Kemet C0805C106K8PACTU 4
6 C300 CAP, CERM, 0.68uF, 10V, +80/20%, Y5V, 0603 Kemet C0603C684Z8VACTU 1
7 824112' €331, C336, CAP, CERM, 0.1uF, 16V, +/-10%, X7R, 0603 TDK C1608X7R1C104K 4
8 C332, C341, C345 CAP, CERM, 1uF, 16V, +/-10%, X7R, 0603 TDK C1608X7R1C105K 3
9 C333, C346 CAP, CERM, 2200pF, 100V, +/-5%, X7R, 0603 AVX 06031C222JAT2A 2
10 C334, C347 CAP, CERM, 10uF, 10V, +/-20%, X5R, 0805 Kemet C0805C106M8PACTU 2
11 C335, C349 CAP, CERM, 4.7uF, 10V, +/-10%, X5R, 0603 Kemet C0603C475K8PACTU 2
12 C337, C350 S&F; CERM, 0.01uF, 25V, +/-5%, COG/NPO, TDK C1608C0G1E103J 2
13 C340, C344 CAP, CERM, 0.01uF, 100V, +/-10%, X7R, 0603 Kemet C0603C103K1RACTU 2
14 C351, C352 CAP, CERM, 0.47uF, 25V, +/-10%, X7R, 0603 MuRata GRM188R71E474KA12D | 2
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Item

Designator

Description

RoHS

Manufacturer

PartNumber

Quantity

CONN

ECTORS

15

CLKinO*, CLKin1,
CLKin1*, CLKoutO,
CLKout0*, CLKout2,
CLKout2*, CLKout4,
CLKout4*, CLKout6,
CLKout6*, CLKout8,
CLKout8*, CLKout10,
CLKout10*, CLKout12,
CLKout12*, Vcc, Vtune

Connector, SMT, End launch SMA 50 Ohm

18

J1

CONN TERM BLK PCB 5.08MM 2POS OR

RESISTORS

19

R2, R179, R303, R329,
R332

FB, 1000 ohm, 600 mA, 0603

20

R3, R5, R10, R16, R17,
R21, R22, R301, R305,
R334, R336, R346,
R349, R356

RES, 0 ohm, 5%, 0.1W, 0603

21

R4, R11

RES, 0 ohm, 5%, 0.125W, 0805

22

R7, R30, R46, R52,
R68, R74, R90, R96,
R112, R118, R134,
R140, R156, R159,
R175, R310, R318

RES, 51.0 ohm, 1%, 0.1W, 0603

23

R20

RES, 100 ohm, 1%, 0.1W, 0603

24

R31, R33, R39, R40,
R53, R55, R61, R62,
R75, R76, R83, R84,
R97, R98, R105, R106,
R119, R121, R127,
R128, R141, R143,
R149, R150, R163,
R165, R171, R172

RES, 240 ohm, 1%, 0.1W, 0603

Emerson
Network Power

142-0701-851

19

Weidmuller

1594540000

Murata

BLM18HE102SN1D

Vishay-Dale

CRCWO06030000Z0EA

14

Vishay-Dale

CRCWO08050000Z0EA

Yageo America

RCO0603FR-0751RL

17

Yageo America

RCO0603FR-07100RL

Yageo America

RCO0603FR-07240RL

28
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R35, R36, R57, R58,
R79, R80, R101, R102, .
25 R123. R124, R145, RES, 68 ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO060368ROJNEA 14
R146, R167, R168
26 R302 RES, 39k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO060339K0JNEA 1
R306, R307, R311,
R312, R313, R315,
27 R316, R319, R320, RES, 27k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO060327K0JNEA 14
R322, R323, R325,
R326, R328
R308, R309, R314,
28 R317, R321, R324, RES, 1.0k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO06031K00JNEA 7
R327
R331, R335, R337,
29 R338, R344, R347, FB, 120 ohm, 500 mA, 0603 Murata BLM18AG121SN1D 8
R350, R352
30 R342, R353, R357 RES, 51k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO060351K0JNEA 3
31 R343, R354 RES, 2.00k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO06032K00FKEA 2
32 R345, R355 RES, 866 ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO0603866RFKEA 2
INTEGRATED CIRCUITS
34 Ul LMK01801 1
Micropower 800mA Low Noise '‘Ceramic Stable' Texas
35 U300, U301 Adjustable Voltage Regulator for 1V to 5V | LP3878SD-ADJ 2
s nstruments
Applications
Ultra Low Noise, 150mA Linear Regulator for Texas
36 U302 RF/Analog Circuits Requires No Bypass | LP5900SD-3.3 1
. nstruments
Capacitor
37 uWire Low Profile Vertical Header 2x5 0.100" FCI 52601-G10-8LF 1

37
LMKO01801BEVAL Evaluation Board Operating Instructions




i3 TEXAS

INSTRUMENTS

SNAU118

Appendix E: Balun Information

Typical Balun Frequency Response
The following figure illustrates the typical frequency response of the Mini-circuit’s ADT2-1T

balun.
Typical Balun Insertion Loss
10
9
8
7
6 A\
5 [\
< 5 ADT2-1T
g, [\
) 1\
2
1 — /
0 T )
10 100 1000
Frequency (MHz)

Figure 21 - Typical Balun Frequency Response
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Appendix F: Properly Configuring LPT Port

When trying to solve any communications issue, it is convenient to program the POWERDOWN
bit to confirm high/low current draw of the evaluation board or the PLL_MUX between “Logic
Low” and “Logic High” LD output to confirm successful communications.

LPT Driver Loading

The parallel port must be configured for proper operation. To confirm that the LPT port driver is
successfully loading click “LPT/USB” - “Check LPT Port.” If the driver properly loads then
the following message is displayed:

Codel oader4x E]

Successfully opened LPT driver,

This does nat confirm proper selection of LPT port,

Figure 22 - Successfully Opened LPT Driver

Successful loading of LPT driver does not mean LPT communications in CodeLoader are setup
properly. The proper LPT port must be selected and the LPT port must not be in an improper
mode.

The PC must be rebooted after install for LPT support to work properly.

Correct LPT Port/Address

To determine the correct LPT port in Windows, open the device manager (On Windows XP,
Start = Settings - Control Panel > System - Hardware Tab - Device Manager) and check
the LPT port under the Ports (COM & LPT) node of the tree. It can be helpful to confirm that
the LPT port is mapped to the expected port address, for instance to confirm that LPT1 is really
mapped to address 0x378. This can be checked by viewing the properties of the LPT1 port and
viewing resources tab to verify that the 1/0 Range starts at 0x378. CodeLoader expects the a
traditional port mapping:

Port Address
LPT1 0x378
LPT2 0x278
LPT3 0x3BC

If a non-standard address is used, use the “Other” port address in CodeLoader and type in the
port address in hexadecimal. It is possible to change the port address in the computer’s BIOS
settings. The port address is set in CodeLoader at the Port Setup tab as shown in Figure 23.
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IZ LMK04031B
File kevboard Controls  Select Device ©ptions [Mode LPT/USE Help

Port Setup T Reqgizters T Bitz/Pins T BurstMode T PLL1

Communication Mode

" LSE v LPT

LPT Part Setup

O LPT3 O Otker Reload Every |10 zec

Figure 23 - Selecting the LPT Port

Correct LPT Mode

If communications are not working, then it is possible the LPT port mode is set improperly. Itis
recommended to use the simple, Output-only mode of the LPT port. This can be set in the BIOS
of the computer. Common terms for this desired parallel port mode are “Normal,” “Output,” or
“AT.” Itis possible to enter BIOS setup during the initial boot up sequence of the computer.
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Appendix G: Differential Voltage Measurement Terminology

The differential voltage of a differential signal can be described by two different definitions
causing confusion when reading datasheets or communicating with other engineers. This section
will address the measurement and description of a differential signal so that the reader will be
able to understand and discern between the two different definitions when used.

The first definition used to describe a differential signal is the absolute value of the voltage
potential between the inverting and non-inverting signal. The symbol for this first measurement
is typically V\p or Vop depending on if an input or output voltage is being described.

The second definition used to describe a differential signal is to measure the potential of the non-
inverting signal with respect to the inverting signal. The symbol for this second measurement is
Vss and is a calculated parameter. Nowhere in the IC does this signal exist with respect to
ground, it only exists in reference to its differential pair. Vss can be measured directly by
oscilloscopes with floating references; otherwise this value can be calculated as twice the value
of Vop as described in the first section

Figure 24 illustrates the two different definitions side-by-side for inputs and Figure 25 illustrates
the two different definitions side-by-side for outputs. The V\p and Vop definitions show VA and
Vg DC levels that the non-inverting and inverting signals toggle between with respect to ground.
Vss input and output definitions show that if the inverting signal is considered the voltage
potential reference, the non-inverting signal voltage potential is now increasing and decreasing
above and below the non-inverting reference. Thus the peak-to-peak voltage of the differential
signal can be measured.

Vp and Vop are often defined in volts (V) and Vss is often defined as volts peak-to-peak (Vpp).

V,p Definition Vg Definition for Input Vop Definition Vgg Definition for Output

» Non-Inverting Clock — =3I

ATl X AV'
v Y y _'D/t \
B
\ Inverting Clock L

» Non-Inverting Clock —D-—A

2"V,

S mvup

oD

Inverting Clock

Vip=1Va-Vgl Vgg =2V Voo = 1 Va- Vgl ss = 2'Vop
GND GND
Figure 24 - Two Different Definitions Figure 25 - Two Different Definitions
for Differential Output Signals for Differential Input Signals
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Appendix H: Troubleshooting Information

If the evaluation board is not behaving as expected, the most likely issues are...
1) Board communication issue
2) Incorrect Programming of the device
3) Setup Error

Refer to this checklist for a practical guide on identifying/exposing possible issues.

Confirm Communications
Refer to Appendix F: Properly Configuring LPT Port to trouble shoot this item.

Remember to load device with Ctrl-L!
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