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Introduction

In order to program the LMK05318B using TICS Pro, the following procedure
must be performed:

1. Establish communication between the LMK05318B and TICS Pro
Initialize key features of the device on the Wizard home page
Configure the XO input

Set the outputs

Set the reference and its validation detectors

Configure the DPLL
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2

TI Information — Selective Disclosure

W3 TEXAS INSTRUMENTS



Step 1: Establish Connection

W3 TEXAS INSTRUMENTS



Step 1: Establish Connection between TICS Pro
and the LMK05318B (12C)

i1 TICS Pro - LMKD5312E

File | USB communications | Select Device O

 To establish connection between the p| Interface R
device and GUI, navigate to USB Write All Registers oL [
communications - Interface in the Read Focused Register  Cirl+R
toolbar. ~pa——— ' ; m—

- Once Interface has been selected, a T @uscomecs  PURse0t
communication setup window will appear.

— In the window, select the USB2ANY ' Scan Resul =
interface, select a USB2ANY ID number, set ; ——
the protocol to I12C and then press Scan 12C Ao il be s
Bus. / —

- Once the 12C bus has been scanned and=—" | —

a address is found, you will have obtain
successful connection.

Close 4
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Step 1: Establish Connection between TICS Pro

and the LMK05318B (SPI)

* To establish connection between the
device and GUI, navigate to USB
communications = Interface in the

toolbar.

» Once Interface has been selected, a
communication setup window will appear.

— In the window, select the USB2ANY
interface, select a USB2ANY ID number,
and then set the protocol to SPI.

* When using SPI, ensure that the jumpers

are set as shown here:

i1 TICS Pro - LMKD5312E

File | USB communications | Select Device O

> Interface R
. 1 . - ) —
Write All Registers Ciri+L
Read Focused Register Ctri+R
L = =L
By -
Interface Select USB2ANY
$\ ey 9383806E19002900 v Identity Protocol | SPI CLKLOW v
TiHera
FTDI O USB Connected Bit Rate (kbps)
DemoMode 400
Change Device Mode & Protocol?

e‘ Changing the protocol will also reset the device mode and overwrite
the

current registers from EEPROM.
Click 'No' to Cancel operation without changes.

To continue with device mode & protocol changes:
1) Set JP24 and JPS on the EVM:
12C:
- Short JP24 pins 1-2
SocibS pinc 10 (SDAL R 24 (SCl)

> SPL:
- Float JP24 pin 2

- Short JPS pins 7-8 (SCK), 9-10 (SDO). 11-12 (SDI). 13-14 (SCS
iC) es

3) Close Communication Setup for change to take e

Yes

ffect.

I No ‘ i Close il 5
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Step 2: Initialize key features of the
device on the Wizard home page
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Step 2: Initialize key features of the device on the
Wizard home page

» Navigate to the Wizard home page

— The wizard home page will be used to
initialize key devices.

File
Read
A

LMKO05318B Wizard
all MatLab runtime R2015b (9.0) 64-bit from below URL
tmi

» Key features:
— Select whether the DPLL will be used.

— Determine APLL2’s reference clock.
« VCO1 — Cascaded Mode o
— Recommended setting as it will result e NG

in better output phase noise
performance for APLL2 clocks.

« XO
— Decide if PRIREF or SECREF is 1PPS.

— Decide if the register settings need to be___
compatible with the non-B version.

/
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Step 3: Configure the XO input

W3 TEXAS INSTRUMENTS



Step 3: Configure the XO input

* Navigate to the Set XO page

— The Set XO page is used to configure the XO input
-
File USB communications Select Device Options Tools Default configuration Help

» Enter your desired XO frequency

Read All Regs Wite All Regs | Read Status Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus

4 LMK053188

» Enter your desired XO interface type G LMKO053188 Wizard
— Interface options are:

Step 1: Set XO XO Interface Type Selection Tips

 DIFF (no term.) i X0 bnqwg ) Srr o] B o c; Ce
— Used for AC or DC coupled differential input types where Retvaicaton Lo o - T e i
. . . Set DPLL <
terminations are external to the input. Set DPLL (ont) INSTRUGTIONS ez 8% 3 =T
Save and Evaluate 0N it 0N <+ 0N i
« DIFF (100 Oh m) Advanced f|’ SetX0 v’requenzy in Hz. Example -
Status requency formats:
. . . EEPROM
— Used for AC or DC coupled differential input types. 100 Burst e ey
h . . . | 0 3 8 | 4866 * (1 + 100e-6) SE (no term.) . SE (50 Ohm)
ohm termination set internal to LMK05318B, so no external oL gt ey T : L
. . . can Hz or IHz for . Lito
termination required. o T ok g mode S ) .
If DPLL s enabled then recommended
« DIFF (50 Ohm) TR p— XO equences are 128 Wiz 192 1l ' J7 "
H 48 MHz and 48.0048 MHz. For 1-
— Used for DC-coupled HCSL input. e ot v ey
b ool o 1.The 3 ' buff 1002 509 nd
« SE (no term ) Omple,||£8 Wz TOXO al0CKO s ac‘cvzp:lsb:th AC- and £~pt§:usle:r15|::mmg signals. This is because m:(mlem:r Lot m.:s
2. The XO doubler and R divider are helps avoid voltage floating between two capacitors. The two types of single-ended input
H buffe e inati 50 Q t d) onlt it DC led 3
— Used for DC-coupled LVCMOS input. R e 2 YO doublr g0 0130 bk athiet A b b b e iie
'Advanced' -> 'APLL1' If the DPLL is 2. For single-ended input buffer, the XO_N pin needs to be tied to ground externally.
. S E (50 Oh m) :'FD ,,mﬂgm;e,:n:o a’::-‘:m: " 3. For single-ended input buffer, the allowed input voltage range is between 1 V and 2.6 V.
. the PFD frequency range (10.0 MHz to Therefore, 1.8-V and 2.5-V CMOS signals can be directly injected into XO_P. For 3.3-V CMOS
— Used for DC-coupled LVCMOS input and places a 50 ohm o S i kst © 95 ot e ok s S S A 1282
<BACK NEXT>

Show Instructions

to GND on XO_P pin.

* The Instructions message box provides more information on how to /
configure your XO input.
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Step 4. Set the output frequencies and
output format types
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Step 4: Set the output frequencies and output
format types

» Navigate to the Set Outputs page

» Enter your desired output frequencies —

T\CSPmrLMKOSBISB
° Select your deS”‘ed Output forma‘ts Read All Regs Write All Regs  Read Status Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus
— Format options are: Row Regrs LMK05318B Wizard
« AC-LVDS EVM vk i Step 2: Set Output Frequency Plan ¥/
» lid :‘f Torget ireq (Hz) pource Outpu formet Aokl req Allow PLL2 prescaler of 2 (not allowed by default)
° AC‘LVPECL g E%T;:%E; CHo_1 [156.25¢6 BPLLT  OUTQ ACLVPECL  ~ I 15626 MHz Manually set PLL2 R diider
° AC'CML S::Egtg‘;“l"t CH2_3 312566 heit  outd Ac-omML < M 3125z FusR e osey |3 12
Advanced ouTH  HesL(ext 50R) v I 3125 MHz Calculate frequency plan
* HCSL (external 50 ohm) o - WP (vt MO =y
o HCSL (lnternal 50 Ohm) CHS  |256 rr  outdl cmosps) - fl 250MHz \iil::dvrmueniyulan
CHe  [155.52¢6 briiz  outdl cmos(eHiz) - fl 15552 MHz vcozfmiﬁiiééﬁgg_gé’} b
hd OUT 4 tO OUT7 aISO SUppOft CMOS General 1 Context CHT |15552e6 h\PLL2  OUTZY | CMOS(HIZ/+) ~ B 15552 MHz APLL1 seftings.
. l " PFD freq = 48004800 Hz
* Once you have set the output frequencies and formats, press e T TR,
2500 1 5598.72 3 N/A Post divider = 1
Calculate frequency plan A 7 -
— The APLL configuration of the device will now be completed. 22 L T
— The APLL settings will be shown in the instruction box Deromnr - 52
» If you would like to use different VCO frequencies from the oo oo o e B [
ones automatically calculated, you can select them in the

manual selection box.

— Then press Apply selected solution for the new VCO settings to be

applied. 11
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Step 5: Set the reference and its
validation detectors
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Step 5A: Set the reference

* Navigate to the Set reference page

* Enable or disable PRIREF and SECREF as needed. If DPLL is not
used, then disable both references and skip this page.

TICS Pro - LMK053188
File USB communications Select Device Options Tools Defauit fonfiguration Help

» Type the frequencies of PRIREF and / or SECREF in Hz.

Read All Regs  Write All Regs  Read Status Regs | Soft-reset Chip | Pibgram EEPROM | Scan 12C Bus.

4 LMK053188
User Controls
Raw Registers

» Enter your desired REF interface type
— Interface options are: , Ev Quck s Step 3: Set DPLW References

i o Input switching mode
« DIFF (no term ) Setoks ¢ Enable PRIREF ¢ Enable SECREF P v
PRIREF frequency (Hz) ECREF frequency (Hz)

> e
—  Used for AC or DC coupled differential input types where g z;:E?I—P 2568 2500 e *
- : ; — e
terminations are external to the input. AC, hysteresis =200V~ [ AG, hysteresio = 200V *

LMKO05318B Wizard

)
Save and Evaluate

« DIFF (100 Ohm) ;’MEZ‘E" > DIFF (100 Ohm) v | SE (50 Ohm) v I
— Used for AC or DC coupled differential input types. 100 ohm EcPaoM. Input Switching Mode Selection Guide

1. Enable or disable PRIREF and SECREF as needed. If
DPLL is not used, then disable both references and skip
this page.

2 Type the frequencies of PRIREF and / or SECREF in Hz
Example frequency formats

termination set internal to LMK05318B, so no external termination
required.

1. Auto Non-Revertive: The DPLL automatically selects the valid input with the
highest priority. If a higher priority input becomes valid, the DPLL will not
switch over until the currently selected input becomes invalid.

General Context 2. Auto Revertive: The DPLL automatically selects the valid input with the highest

+ DIFF (50 Ohm)
— Used for DC-coupled HCSL input.

* SE (no term.)
— Used for DC-coupled LVCMOS input.

+ SE (50 ohm)
— Used for DC-coupled LVCMOS input and places a 50 ohm to

GND on the _P pin of the reference
Select the input switching mode and priorities inside red box in

image

s_wizard_refclk_message_box

1
25¢6
100e6/3

3, Select interface type. AC or DC buffer is auto-seletected
based on reference frequency. If reference frequency is
below 5 MHz, then use DC buffer. Otherwise, use AC buffer
To select interface types for AC buffer, refer o the 'Interface
Type Selection Tips' in the XO wizard page. The same can
be applied to PRIREF and SECREF

4. Select the input switching mode. The input switching
mode is auto-seletected based on the states of PRIREF
and SECREF enable. When both references are enabled,
then Auto non-revertive is selected. If only one reference is

becomes valid.
——

priority. If a higher priority input becomes valid, the DPLL will automatically
switch over to that clock.

3. Manual Fallback: The manually selected reference is the active reference until
it becomes invalid. If the reference becomes invalid, the DPLL will
automatically fallback to the highest priority input that is valid. If no input is
valid, the DPLL will enter holdover mode (if tuning word history is valid) or
free-running mode. The DPLL will exit holdover mode when the selected input
becomes valid.

4. Manual Holdover: The manually selected reference is the active reference until
it becomes invalid. If the reference becomes invalid, the DPLL will
automatically enter holdover mode (If tuning word history is valid) or
free-running mode. The DPLL will exit holdover mode when the selected input

— descriptions of each mode are shown here
The Instructions message box provides more information on how to
configure your reference inputs. Please read for greater details.

abled, then manual holdover is selected. However, it is A
highly recommended to read through the ‘Input Switching
I Show astructions <BACK NEXT>
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Step 5B: Set the reference validation detectors

overview

If DPLL is disabled, then skip this page.

All reference validation methods have been
enabled or disabled automatically based on
reference frequency and interface type.

— However, it is highly recommended to read through
the instructions and loose or tighten the thresholds
according to application needs.

The Frequency Detect Threshold, Early

TICS Pro - LMK053188
File USE communications Select Device Options Tools Default configuration  Help

£ Read All Rege | Wiite All Regs | Read Status Regs | Softreset Chip | Program EEPROM | Scan 12C Bus

4 LMK053138
User Controls

Raw Registers

EVM Quick Start Step 4: Set Reference Validation

LMKO05318B Wizard

4 Wizard
Set X0
Set outputs Validation Timer
Set referenc: Enable Timer. Enable
Ref validation PRI 1024ms v Amplitude Detector Mode

Set DPLL

Amplitude Datactor

~ | | vid =200 mV Diff or 400 mVpp Single-Ended

Set DPLL (cont) SEC 102.4ms - i | Amplitude Detector Mode | [Vid = 200 mV Diff or 400 mVpp Single-Ended
Save and Evaluate
I Advanced
Status Frequency Detect Threshold Early Window Detector Late / Missing Window Detector 1 PPS Phase Detector
EEFROM Valid Invalld Accuracy Aversge Missing
Buret Mode Ensble (ppm) (ppm)  (ppm) (couni) Meastime [Enable Onlr T, |Ensble Clocks  Cnir  Tue  |Enable Oni Ty
PRI 100 | [0 |10 2 a7ms | @ 1BHeswns | @ [ o[ 1 ssn | O JOE wa
sec | [ [100 |10 |10 2B amims | w [ T e4ns | w [ OF[ TE]s4n | O OE e

Window Detector, and Late/Missing Window i
Detector are only valid for reference ndow Delectr
frequencies >= 2 kHz.

1PPS
Phase Detector

ption: SECREF Frequency ppm

* The 1-PPS Phase Detector is only valid for
reference frequencies < 2 kHz.

+
Mode: RU; EEPROM = ¥

* For 1-pps input, only enable the 1-pps phase
detector and disable all other detectors.

14
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Step 5C: Set the reference validation detectors

configuration

* Navigate to the Ref validation page

+ Set the Validation Timer

— The validation timer setting determines the amount of time the
reference must stay valid before it's considered valid.

+ Set the Amplitude Detector
— There are two modes: amplitude detector mode and CMOS
slew rate detector mode
* In amplitude detector mode, the reference is considered
valid if the signal swing is higher than the selected

TICS Pro - LMK053188
File USE communications Select Device Options Tools Default configurfftion  Help

£ Read All Rege | Wiite All Regs | Read Status Regs | Softreset Chip | Program EPROM | Scan 12C Bus

4 LMK053138
User Controls
Raw Registers

Step 4: Set

EVM Quick Start
4 Wizard

LMKO05318B Wizard

ference Validation

threshold.
* In CMOS slew rate detector mode, the detection method
can be either slew rate detection or VIH / VIL detection.
— For slew rate detection, the input slew rate must be
faster than 0.2 V/ns.
— For VIH / VIL detection, the input high level must be
above 1.8 V and the low level must be below 0.6 V.

* The Instructions message box provides more information
on how to configure your reference validation settings.
Please read for greater details.

Set XO
Sef outputs Validation Timer Amplitude Detector
Sel reforence Enatie Timer nable
: Ref validation PRI 102.4ms Amplitude Detector Mode ~ || Vid =200 mV Diff or 400 mVpp Single-Ended
Set DPLL
Set DPLL (cont) secll ¥ 1024 e i | Amplitude Detector Mode | [Vid = 200 mV Diff or 400 mVpp Single-Ended
Save and Evaluate
I Advanced
Status Frequency Detect Threshold Early Window Detector Late / Migsing Window Detector 1 PPS Phase Detector
EEFROM Valid  Invalld Accuracy Aversge visdh
T ¥ Cntr Tiare Enable  Gntr Tyrren
PRI 100 | [0 |10 2B arms | @ | 1 esons | @ | OFH[ 1] sans | O BNOE wa
sec | [ [100 |10 |10 2B amims | w [ T e4ns | w [ OF[ TE]s4n | O OE e

Early/ Late
Window Detector

General | Context

Field Name: SECREF_PPM_EN

Register Name: R194
Start Bit: 2 1PPS
Stop Bit i 2

Flop gt 2 Phase Detector
Description: SECREF Freauency ppm
Detect Enable

Mode: RW; EEPROM = Y

Reference clock is valid if the next  [INSTRUCTIONS:

edge falls within this range

-—»
I

1f DPLL is disabled, then skip this page. All reference validation
methods have or disabled based on

Teanwy | Tiare
deal next edge

Reference clock is valid f the next
edge falls within this range

-—
I

Tirten | Tumren

Ideal next edge

referance frequency and interface type. However, it is highly
recommended to read through the instructions and loose nrtlgmen the
thresholds according to appiication needs

Frequency detection and eary / late window detection are only valid for
referance frequencies == 2 kHz_1-pps phase detector is only valid for
referance frequencies <2 kHz. For 1-pps input, only enable the 1-pps
phase detector and disable all other detectors,

1. Validation timer. The reference must stay valid for 'validation timer'
amount of time before its considered valid. It is recommended to set
tne validation timer to more than twice of the total reference validation
measurement fime. The frequency detection measurement fime is

Show Instructions J <BACK NEXT=
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Step 5C: Set the reference validation detectors

configuration (continued)

» For reference frequencies >= 2 kHz
— Set the Frequency Detect Threshold

» Frequency detection needs 4 parameters:
— Valid threshold in ppm
— Invalid threshold in ppm
— Accuracy in ppm
— Average count
» Please read the instruction box (bullet 3) for more details on how
to configure the frequency detector parameters.

— Set the Early Window Detector

TICS Pro - LMK053188
File USE communications Select Device|

{ Read All Rege | Wiite Al Regs | Read Stat

Options  Tools  Default configuration  Help

Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus

+ Determines T_early

— Set the Late/Missing Window Detector
+ Determines T_late

» The reference input is considered valid if its next clock edge falls
within the T_early and T_late range

+ Please read the instruction box (bullet 4) for more details on how
to configure the early and late detector parameters.

* For a 1PPS reference

4 LMKO053188
User Cantrols :
Raw Registers LMKO05318B Wizard
EVM Quick Start Step 4: Set Reference Validation
4 Wizard
Set XO
Set oulputs L Amplitude Detector
ot reference Enable Timer Enable.
Ref validation PRI 102.4ms ‘Amplitude Detector Mode ~ || Vid =200 mV Diff or 400 mVpp Single-Ended
Sel DPLL
Set DPLL (cont.) SEC | ¥ [102.4ms W | Ampitude Detector Mode | [Vid = 200 mV Diff or 400 mVpp Single-Ended
Save and Evaluate
LA
Staius Frequency Detect Threshold Early Window Detector Late | Missing Window Detector 1 PPS Phase Detector
EEPROM Vlid  Invalid Accuracy Average iaaing
Buret Mode o0 Encbie (opm)  (ppm) (ppm) (coun) Meas time [lEnable Crtr  Tew, [Enable Clocks  Crtr  Tie Enable Gnr Ty
»
PRI 100 | [0 |10 2 arrms B @ | 1] esons | @ | oOFH[ 1] sans | O BIOE wa
secll [ [100 | [10 |10 2 aa7ms | @ [ 1] e4ons | @ [ OFH [ TE]s4ns | 0 PO mva
A A A
Reference dlackis valid f thefnext | INSTRUCTIONS
Early | Late edge falls within this rang
Mlind Datect If DPLL is disabled, then gkip this page. All reference validatgn
T methods have or disabled basedon
reference frequency and ifterface type. However, it is highiy|
Teany Tiare recommended to read thriugh the instructions and loose or fighten the
General | Context thresholds according to aplication neads.
t=0 deal next edge e
- . quency detection and flarly / late window detection are offy valid for
Field Name: SECREF. - =4 112 1.pps phase detector is oniffvalid for
Register Name: R194 Reference clock is valid if the next.  eference frequencies <2 kiz. For 1-pps input, only enable fhe 1-pps
ETOUEE 1PPS e st R e phase detector and disable all other detectors,
op Bit  :
Length Y Bhaseibelector e — 1. Validation timer. The reference must stay valid for ‘validatifn tmer
P amount of time before its considered valid. It is recommendd to set
Description: SECREF Freauency pom Wi || Vs the validation tmer to more than twice of the total reference faidation
oies ‘R, ELPROM < ¥ measurement fime. The frequency detection measurement tfhe is
t=0 Ideal next edge.
Show Instructions <BACK NEXT>

— Set the 1PPS Phase Detector
» Determines T_jitter
» The reference input is considered valid if its next clock edge falls
within the T_jitter range

16
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Step 6. Configure the DPLL
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Step 6: Configure the DPLL

* Navigate to the Set DPLL page

+ Set the DPLL loop bandwidth

— The DPLL loop bandwidth needs to be lower than both
PRIREF and SECREF frequencies

File USB communications ~Select Device Options Tools D ault configuration ~ Help

« Set Tr peaking (dB) and Er peaking (dB) ;

< LMK053128

User Controls

— Tr peaking is the maximum peaking (in dB) allowed for LMKO05318B Wizard

EVM Quick Start Step 5: Set DPLL

DPLL transfer function + g \ 4

Set X0 Target | Actuaff Trpeaking Er peaking

. Set outputs (Hz) (Hz) (d8) (dB) ‘
+ default: Tr peaking = 0.1 dB P L o [l
R Divider
=

o Refualdation
Lt
SECREF
25.0MHz
Pre-

Set DPLL
divide
« Set max TDC frequency LSOt i DU e

Restore Calculated DPLL Settings

: | Hitless switching (default)

Burst Mode

DPLL error function. T
« Default: Er peaking = 1 dB ST

INSTRUCTIONS:

— Er peaking is the maximum peaking (in dB) allowed for

have specific DPLL loop bandwidth
H H H H its. If the t, dati
— If no specific TDC frequency is required, set the max to 26 e s S enteons
Geferal | Context loop bandwidth to 0.01 Hz; Otherwise, setit to
MHZ Fifld Name: SECREF_{iPM_EN 2. Set Tr peaking (dB) and Er peaking (dB). Tr Integer -
L E ok it mdnun sy i 49) s " +
i i i AL e et
* Fastlock should only be disabled for 1pps input 5 Al
r =1dB.

on: SECREF Frequency ppm

Fractional N divider

Num | 733007751850

Den| 1099511627775

£ Enabl
Moge: Ru; EEPROM = 3. Set max TDC frequency. If no specific TDC

» For most use cases, switchover method should always be set —
to 'hitless switching’.

* Click 'Run Script' button and wait for 1 ~ 2 minutes while the
script is running. Make sure that the MATLAB runtime is
installed as instructed in the first wizard page. 18
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Step 6: Configure the DPLL (continued)

Navigate to the Set DPLL (cont.) page

Configure the BAW Frequency Lock Detect
— Disable if DPLL is enabled
— Used to determine if BAW (VCOL1) is locked

Configure the DPLL Frequency Lock Detect
— Used to determine if DPLL is frequency locked

Configure the DPLL Phase Lock Detect
— Used to determine if DPLL is phase locked

Configure the Tuning Word History
— This block sets the tuning word history for holdover.

— Refer to datasheet section '9.3.7.4 Tuning Word History'
for details.

The Instructions message box provides more
information on how to configure the lock detectors
and tuning word history settings. Please read for
greater details.

TICS Pro - LMKD53138

File USB communications Select Device Options Tools Default configuration  Help

£ Read All Rege | Writs All Regs | Read Status Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus

4 LMK053188
User Controls
Raw Registers

EVM Quick Start
4 Wizard
SetXo
Set outputs
Set reference
Ref validation
SetDPLL
SetDPLL (cont)
Save and Evaluate
I Advanced
Status
EEPROM
Burst Mode

General | Context

s_wizard_dp112_message_box

LMKO05318B Wizard

Step 6: Set DPLL (cont.)

INSTRUCTIONS:

Alllock detect settings are set fo either default of recommended
values after the DPLL script is run. Stil, it is highly recommended to
go through the instructions and make the adjustments.

1. BAW frequency lock detect. Disable this if DPLL is enabled. This
detectoris only useful f the DPLL s disabled and the device works in
free-running mode. Enter lock threshold in ppm, unlock threshold in
ppm, average count (min value = 2) and accuracy in ppm. The BAW
(VCO1) is considered to be Iocked If the frequency error between the
BAW and the XO is within lack threshold. Once the BAW is locked
its considered to be uniocked if the frequency error exceeds the
unlock threshold. The step size of lock and unlock threshold in ppm =
accuracy | average. If there's no specific requirement for BAW lock
detect, click 'Set Default

2. DPLL frequency lock detect. Enter lock and unlock thresholds in
ppm, average count (min value = 2) as well as accuracy in ppm. The
DPLLis considered to be frequency locked if the frequency error
between the VCO1 and the references is within the lock threshold.
‘While the DPLL is frequency locked, its considered fo be frequency
unlocked if the frequency eror exceeds the unlock threshold. The,
step size of lock and unlock threshold = accuracy / average. If
tnere's no specific requirement for DPLL frequency lock detect, click
"Set Default

3. DPLL phase lock detect. Setlock and unlock threshold counters
The actual lock and unlock threshoids in second are then calculated
accordingly. The DPLL is considered as phase locked if the phase
difference between the two inputs of TDC (divided reference and
divided VCO1) is within the lock threshold. While the DPLL is phase
Iocked, its considered as phase unlocked if the phase difference
exceeds the unlock threshold. Use recommended values for this. The
ually set, and they are

BAW Frequency Lock Detect [ enable Sel Default

Lockppm  Unkppm  Average  Accy(ppm)  Meas time.
10 2E| 1 19.2000 ms

DPLL Frequency Lock Detect [ enable Set Default

Lock ppm Unlk ppm Average Accy (ppm)  Meas time:
10 o [f 96.0000ms
DPLL Phase Lock Detect
Lockent  Locktvesh  Unlkcnt  Unlkthresh  Meas time
28 38496ps 2F et6ms 987 ms
Tuning Word History enable
Histent  Avg time Delayont  Delay fime
8FH 1153ams 4B 2028ms
HIST_INTMD ' No intermediate update v
DPLL_TUNING_FREE_RUN o

Show Instructions

<BACK NEXT>
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Appendix: Additional GUI Features

i3 TExAs INSTRUMENTS



Appendix Introduction

» The following appendix slides will display additional features of the LMK05318B.

» Please note that these are features are not required for obtaining an initial configuration,
but can be beneficial features after the initial configuration is created by following steps 1
to 6 on the previous slides.

* The additional features include:

Status page

DCO and ZDM page
Outputs page
EEPROM page
APLL1 page

APLL2 page

User controls page
Raw registers page

21

TI Information — Selective Disclosure

W3 TEXAS INSTRUMENTS



Status Page

* The Status Page can be used to validate the device is
locking properly

« LOS FDET_XO and LOS_XO indicate whether a clock
is present at the XO input for the APLLs to lock to

EReadAH Regs | Write AllRegs Read Status Regs = Soft-reset Chi} Program EEPROM | Scan 12C Bus
— When the bits are low, the XO is present and valid
Rew Regiters [ s | Vee Latch nterrupts Eiviirs

: 5

« LOL_PLL1 and LOL_PLL2 indicate whether the APLLs e D= O

s INTR Spurce INTR Flag Polarity ~ INTR Sticky Status  INTR Status Mask Apply AND or OR operator
et outpul Live stalus bits 0 = Flag on low level  Uncheck to clear 0 = Disable Mask to non-MASKed xxxx INTR

are Iocklng to the XO Input Setrefrence Read 1. = Flag on high level 1 = Enable Mask bk for output to pin
[ ] LOS_FDET_XO|

2*: ggtt oy ¥ LOS_FDET_XO_POL  []LOS_FDET_XO_INTR [ LOS_FDET_XO_MASK
. e con
— When the bits are low, the APLLs are locked properly CImoL WIOLPLIPOL  CLOLPALLNR  CLOLPLLLMAK
= Avanced Lo PLL2 LoL_PLL2 POL [LOL_PLL2 INTR [1LOL_PLL2 MASK
APLLT T [05.X0 Los_x0_POL []LOS_XO_INTR []LOS_X0_MASK
. . APLL2 ] LOPL_DPLL LOPL_DPLL_POL [] LOPL_DPLL_INTR [] LOPL_DPLL_MASK
« LOPL_DPLL and LOFL_DPLL indicate whether th
an Indicate wnether e DC0, ZOM and Mise [ LOFL_DPLL LOFLDPLLPOL  [JLOFLLDPLLINTR  []LOFL_DPLL MASK
Status HIST_FOL CIHISTNTR [ HIST_MASK
HLDOVR_POL [ HLDOVR_INTR () HLDOVR_MASK

REFSWITCH_POL. [IREFSWITCH_INTR  [] REFSWITCH_MASK

DPLL is frequency and phase locked to the REF input it

LOR_MISSCLK_POL  []LOR_MISSCLK_INTR  [] LOR_MISSCLK_MASK

— When the bits are low, the DPLL has successful locked to the UCUEUEL T e

REF input

General | Context Other APLL Status | DPLL's Reference DPLL's Active
LOS_| DET_XO i
. . . . . Field Name: SECREF_VALSTAT [1X0_FDET_BYP [ BAW_LOCK [l PRIREF_VALSTAT PRIREF
« HLDOVER indicates whether the device is in holdover : wpwtwmsoe | secrer s
Start Bl 2 [ PLL2_VM_INSIDE
P Bit 3 A
Length =1
. . Description: SECREF valid state Status0 pin | CMOS ~ STATO_SEL DPLL Loss of Logk (LOFL) ~ | []STATO_POL
» PRIREF VALSTAT and SECREF VALSTAT indicate FER R
— — Statusl pin | CMOS ~ STAT1_SEL DPLL Holdover Active ~ | []STAT1_POL

whether the PRIREF or SECREF are present and g —
validated by the reference validation detectors set in
step 5

— When the bits are high, the reference is valid
22
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EEPROM Page

« The EEPROM page contains the
following features:

— Program the EEPROM o e

Raw Registers EEPROM / NVM Status (read only) #Wed May 25 14:31:34 2022
# Registers Committed fo SRAM and GUI Map: Base and Page 0

File USE communications ~Select Device Options Tools  Default configuration Help

CRC Error Status []

#
» To program the EEPROM, you must i
00 00 04

Set outputs 0
. . Set reference 00 o1 0E 1
— Commit the register to the SRAM —— ' 805 &
SRAM, EEPROM Scrip
g Sel DPLL w04 2 4
Set DPLL | (1) Commit Registers & Extra Bytes — Chip SRAM \ 00 05 01 5
Save and Evaluate 0w 06 89 6
I (2) Progr OM <~ SRAM | o0 o7 20 7
— Program the = Ponon
APLL w09 64 9
Outputs EEPROM File Export :g ge gg 1"’
. DCO, ZDM and Misc Design Name |Enter Design Name w oc 7B 12
Status w o w13
— Export the GUI Map to a EEPROM file RN
Burst Mode W OF  FA 15
w10 24 16
[ I TR Y 1

Export GUI Map —= EEPROM File 00 13 00 19

General | Context 00 7 o 2

mtc_USERNOTES W 1A 15 %

T BoE %z

- Z W ic 06 28

rereio g nbisgra e w 1 w2 2

Address 11 |0 = EEREV[T:.0) [ write 00 1E 03 30

W  F 0 31

Address 249 [0 W » 1 B

0 w 2 2 03B

Address 250 W 2 oc

Address 251 [0 w B 4 3B

0 24 D B

Address 252 |0 W 2% 08 37
[ REGCOMMIT
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DCO and ZDM Page

+ The DCO and ZDM Page can be used to:
— Perform frequency/phase adjustments with the DCO
* DCO adjustments can be performed relatively or

TICS Pro - LMK053188

£ Read All Regs | Write All Regs | Read Status Regs | Softreset Chip | Program EEPROM | Scan 12C Bus

DCO Mode For Frequency Margining

Relative: Incr/Decr via Registers

lep size (ppb) | Actual step size (ppb)

0

abSOluter [Fite | usB communications ~ Select Device  Opions Tools ~ Default configuraion _ Help
— Select whether a relative or absolute adjustment is
required R Restrs
— Relative adjustment e
Set outputs

» Enter a ppb adjustment that is required and a
DPLL_FDEV will be calculated

» The DPLL_FDEV will be the numerator deviation
that will be adjusted from the DPLL numerator to
result in the required ppb adjustment

» Press the Increment or decrement button to add or

Set reference
Refvalidation
SetDPLL
Set DPLL (cont)
Save and Evaluate

4 Advanced
APLLY
APLL2
Outputs
DCO, ZDM and Misc

Status
EEPROM
Burst Mode

Desired ppb arror
0.01

DCO - Relative DCO Adjust (enter cither desired DCO step size in ppb or DPLL numerator deviation number) (i DPLL_FDEV EN GPIO_FDEV_EN
DPLL_FDEV
-~ =

DO s
0.01

fust (enter ithr desired ppb error o DPLL Numerator value) Original DPLL Nilflerator

Actual ppb error (ppb)
0

Actual DPLL Numerator 733007751350

- 733007751850 Reload Original DPLL Numerator

DPLL Zero []DPLL_ZDM_SYNC_EN
SYNC Phasdbofiset fs) DPLL_REF_SYNC_PH_OFFSET
-

o]

subtract the required ppb adjustment
— Absolute adjustment
» Enter a ppb adjustment that is required and the output

General | Context

<5DCO_MODE

clock will automatically be adjusted by that ppb value
— Enable zero-delay mode to achieve phase alignment between
the input clock and output clock on OUT7

* Whenthe DPLL_ZDM_SYNC_EN is set, ZDM is enabled
to achieve input and output phase alignment

* The DPLL_REF_SYNC_PH_OFFSET can be used to
adjust the phase offset between the input and output
clocks
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Outputs Page

» The channel muxes, channel dividers,
output formats, and output frequencies
shown on the outputs page are
configured in step 4

» The outputs page provides the
following additional features:
— Output clock synchronization

 Output sync can be accomplished by
enabling the CHx_SYNC_EN bits
highlighted in the image to the right

» For the synchronization to take place,
the SYNC_SW bit must be toggled

TICS Pro - LMK053188

File USBcommunications ~Select Device Options Tools Default

configuration  Help

£ Read All Regs | Write All Regs | Read Status Regs | Softreset Chip | Program EEPROM | Scan 12C Bus

4 LMK053188
User Conirol

Raw Registers

EVM Quick Start
4 Wizard

Set X0

Set outputs

Set reference

Refvalidation

SetDPLL

Set DPLL (cont)

Save and Evaluate
4 Advanced

APLLY

APLL2

DCO, ZDM and Misc.
Status
EEPROM
Burst Mode

v

(turned on/off)

General | Context

bCALC_FREQPLAN

SYNC_MUTE

PLL1VCO
2500

PLL2VCO
6065.28

AL S ‘Channel Muxes, ‘Channel Divid: Output Dy
nnel Muxes, \annel Dividers put Drivers,
B e Powerdawns and Synchronization Mute Options
[¥) SYNC_AUTO_APLL
[JMUTE_DPLL_PHLOCK. ACLVPECL v || OuTo
[ MUTE_DPLL_FRLOCK [] CHO_MUTE 156.25 MHz
(L anLiP ~Jf Lts - L| Vs Powerdon ~
[]CHO_1_PD [ICHO_1_SYNC_EN
MHz ACLVDS 21| outt
[1DIVO_1_DYN_DIV_SW —
r [] CH1_MUTE 156.25 MHz
e [ Powerdon -
AC-CML ~| | ouT2
L apier o = . [] CH2_MUTE 3125 MHz
PLL2 Post Dividers PLL2 I [1 € Powerdon ~
Cor T [1CH2_3_PD [1CH2_3_SYNC_EN
Ry (3~ TED []DIV2_3_DYN_DIV_SW FESIETER O] i
[ PLL2_P1_SYNC_EN| 2021 [cHamuTE 3125 MHz
iR Lovs [ Powerdon ~
£C) ® 202176
[ PLL2_P2_SYNC_EN|| WHz APLLIPY ~ 25 v HCSL(nt 50R) v || ouT4
[] CH4_PD []CH4_SYNC_EN [] CH4_MUTE 100.0 MHz
(] DIV4_DYN_DIV_SW Hute [ Powerdon ~
2vel
) <] | outs
- [apipt v |H (100 - C’:E:(u/\u)'rs —
(] CH5_PD [1GH5_SYNG_EN e oweraon <] | M
[]DIVS_DYN_DIV_SW Level
b (apizer o |H (13 - U [cmoserriz) ~]|-UT®
ClcHe_PD [] CH6_SYNC_EN [] GH6_MUTE 155.52 MHz
- []DIV6_DYN_DIV_SW Vv, | Poverdon
LL] [aPLizP1 v]| ] | 1.PPS Divide value: L| [omosmizi  ~| | OV
155.52 MHz
[]CHZ_PD YT L, GHT_MuTE
Divide Values Vove, | Poverdon
2
[ICHT_SYNC_EN
[] DIV7_DYN_DIV_SW
Arrange PLL Post Dividers and Output Channels carefully to optimize jitter/spurs:
- Profarred channal assignment: PLL1 to OUT[0:3] bank, PLL2 to OUT[4:7) bank
- Group identical frequencies on adjacent channels
- Separate channels where [Fours - Foun falls witnin the jiter integration BW (eg. 12 kHz - 20 MHz)
- Avoid  isolate CMOS outpuls, o else use CMOS{+/-) or CMOS (-+)
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APLL1 Page

 The APLL1 page can be used to
configure the charge pump current and
|00p filter to Optimize the output clocks £ et 8 e s ot s o ke o e FPACH B 25

4 LMK053188

TICS Pro - LMKD33188

User Controls
f Raw Registers APLL1
p e r 0 rl I l a.n Ce EVM Quick Start o iy
4 Wizard X0
Set X0 R2 414 | C1100pF

Phase Detector Charge Pump
Setoutputs e

Set reference | Rra|200 v| €3 70pF H

* The rest of the controls on this page will e o el | [E—— B

Set DFLL (cont)

Save and Evaluate

be configured in step 4 and should not

Fractional N Divider
Outputs (5T Fraci PLL1VCO (MHz)
DCO, ZDM and Misc o9 raction P
Status Num | 858099135255
€ Change afii+
Buret Mode Den 1099511627776 7 APLL1_DEN_HMODE To Outpuls
PLL Mode Control SDM Seitings
Powerdown | PLL1Enabled Dither Mode | Weak Dither
PLLMode | DPLLmode - PLL Order | 3rd order v 'SYNG Enable
[ PLL1_P1_SYNC_EN
General | Context
mtc_USERNOTES
From DPLL
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APLL2 Page

 The APLL2 page can be used to
configure the charge pump current and
loop filter to optimize the output clocks

File USBcommunications Select Device Opfions Tools Default

configuration  Help

£ Read All Rege | Write All Regs | Read Status Regs | Soft-resat Chip | Program EEPROM | Scan 12C Bus

performance

» The rest of the controls on this page will
be configured in step 4 or step 2 and
should not be change

4 LMK053128
User Controls
Raw Registers

EVM Quick Start
4 Wizard
SetX0
Set outputs
Set reference
Refvalidation
Set DPLL
Set DPLL (cont)
Save and Evaluate
4 Advanced
APLLY
APLL2
Outputs
DCO, ZDM and Misc
Status
EEPROM
Burst Mode

General | Context
ApLL2

APLL2
PLL2 Reference Select
X0 VCO1 - Cascaded Mode ( Loop Filter
X0 Doubler|
[ Double Phase Detector |l Charge Pump | | R2| 300 | C1100pF
Gain_ 1 | ra[200 “| ca[70 -
138.833333888¢ 32mA -
MHz MHz R4 [200 “| ca[70 -
VGO1 to PLLZ Rd | 766.96 v
GG Fpd Dividers
3 |6 ~
Fractional N Divider
2500 Integer Fraction PLL2 VCO (MHz)
e Num 10450 6065.28
B+ 5
Den 156255 APLL2_DEN_MODE To Outputs
PLL Mods Control
Powerdown | PLL? Enabled ~ Dither Mode | Weak Dither B e
PLL Order | 3rd order v Changes output frequency.
PLL2 Post Dividers
SYNC Enable
PuzP1 [3 v []PLL2_P1_SYNC_EN
it From DPLL
PLL2 Lock Wait Time
S [1PLL2_P2_SYNC_EN
3 ms, 36000 - HLZEZN(E
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User Controls Page

» The user control page contains register controls that may not be included on the

other GUI pages
— For example, the device info registers such as PRTID, PRODID, etc.

TICS Pro - LMKO53128.
File USB communications Select Device Options Tools Default configuration  Help
{ Read All Regs | Wiite All Regs | Read Status Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus

4 LMK05318B
User Control

Raw Registers B oevice o J
EVM Quick Start Device Control Registers
ek e
setxa
Set outputs @ SIEGILe ‘

Set reference
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Raw Registers Page

» The raw register page allows for low-level register write/read operations by register

address

& ncspro - LosiiEs

[Fie] us8 communications ~select Device Options  Tools  Detaut configuration  Help

Read AllRegs | Write A Regs | Read Status Regs | Soft-reset Chip | Program EEPROM | Scan 12C Bus
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