Key Points to Setting up SYNC &
SYSREF on LMKO0482x with

CodelLoader
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Also see: LMK04826/8: JESD204B-compliant clock jitter cleaners on
youtube.
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https://www.youtube.com/watch?v=9fXAMOPrRYM
https://www.youtube.com/watch?v=9fXAMOPrRYM
https://www.youtube.com/watch?v=9fXAMOPrRYM

Overview

« SYNC and SYSREF on the LMK0482x share the same internal path.

— We refer to this signal/path as SYNC when resetting the internal dividers on LMK0482x.
— We refer to this signal/path as SYSREF when providing a SYSREF for target JESD204B devices.

« Since it is required to SYNC Device Clock and SYSREF Divider before
enabling SYSREF, it is not possible to achieve JESD204B operation
with a single programming of the registers. Instead divides must first
be synchronized, and then SYSREF functionality can be enabled. The
following slides illustrate the procedure.

Setup Clock Outputs
Power up SYSREF and prepare SYNC path to Dividers
Reset SYSREF after SYSREF powered up.
SYNC Dividers
Disable SYNC/SYSREF Path from Resetting Dividers
Set Desired SYSREF Generation Mode
a) Continuous b) Pulsed c) SYSREF Request
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COMM Mode: USE | Selected device: LMED48288
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2) Power up SYSREF and prepare SYNC
path to Dividers

These bits enable
SYNC/SYSREF and
prepare device for
synchronizing dividers
SYNC EN=1
SYSREF PD=0
SYSREF PLSR PD =0
If SYSREF pulser will
be used
SYNC_DISSYSREF =0
SYNC DISX =0
SDCLKoutY _PD =0

This bits setup how SYNC
will be generated
SYNC_MODE = Sync Pin
SYSREF_MUX = Normal
SYNC

LMK048288

. ] - e

Eile Keyboard Controls  Select Device Options Mode LPT/USE  Help

T Other ]

SYSREF_PULSE

_CNT |3 -
y -

Pin (Pulser) or

SYSREF source is

(Pulser) must be selected for
activation when Pulser

SPI

selected.

[~ SYSREF_PLSR_PD

Pulser

—
Other SYNC Controls '
[v SYNC EM

[~ SYNC_PLL1_DLD
[~ SYNC_PLLZ_DLD

Other SYSREF Controls
[~ SYSREF_PD

Port Setup | Registers | Bits/Pins | Burstdode | PLL1 |  PLL2 | ClKouts | |
' =
CLKin0_OUT_MUX
SYNC_MODE in0_OUT_MU
. FLLY =
SYNC_POL | YN Pin é‘
[~ SYNC_POL SYSREF_MUX P~
- [Mormal SYNC |
v in =
I b;r# H Normal
Pin (Pulser
-f. ) Re-
SPI (Pulser) Clk SYNC/
SYSREF

DCLKoutD, 2, 4, 6, 8, 10, 12 and
SDCLKoutD, 2, 4, 6, 8, 10, 1

vco

WCO hd

Internal
VCo
Freguency

234312

MHz

DDLYdX_EN
0] DDLYdO_EN
2] DDLYdZ_EN
4] DDLYdd_EN
6] DDLYdE_EN
8 DDLYdE_EM
10 DDLYd10_EN

12" DDLYd12_EN

SR DOLYd_SYSREF_EM
.

COMM Mode: USE

Selected device: LMK048288

p A

p.

Digital | Divider
vCo
— Delay | (1t032) >
SYSREF SYSREF {410 32) Device
Digital Clock Clock
Delay Divider
8] 3072 0 Mz 0. Digital ||Analog||[Output .
SYSREF ‘__ -
& Delay Delay Buﬂer SYSREF "
. \ /) SYNC
[~ SYNC_DISSYSREF = g\,. e
I Y
Dynamic Digital Delay [~ SYSREF_ ELH
B e ¥ SYSREF_GBL_PD
Changing Starts dynamie SYNC_DIS# = SDCLKoutY_DIS_MODE SDCLKoutY PD
digital delay if enabled 01 SYNC_DISD 1|Active ﬂ 17 SDCLKouti_PD
DDLYd_STEP_CNT 2 SYNC DIS2 3 [active || {3 SDClKous FD
Mo adjust [ 41 SYNC_DIS4 5| sctive | 5 ¥ SDCLKouwS_FD
B[ SYNC_DISE 7| active ~|| | 7 SDCLKaut7_PD
81 SYNC_DISS 9| active | 9 ¥ SDCLKouwd FD
10 [~ SYNC_DIS10 1active ~|| |11¥ SDCLKaut11_PD
121~ SYNC_DIS12 13 [active ~|| |13 ¥ sDCLKau13_PD
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3) Reset SYSREF

After SYSREF is powered e Keybom Contol SeectDente. Options oce LPT/USS il

up, to ensure proper rp.,,.sgm.,T Registers | Bits/Pins | BuisMode | PLL1 | PLL2 | Clkeuts | SYsReF |  Other )
operation of pulser block and |

prevent possibility of glitch i
pulses from SYSREF output,

SYSREF_PULSE CNT [5 |
Set SYSREF CLR =1 for 15 (Pulser must bo selcted for s a t s s
2

activation when Pulser r [~ SYSREF_PLSR_FD SDCLKoutd, 2, 4, 6, 8, 10, 1

CLKin0_OUT_MUX Other SYNC Controls

FLLY ~ [V SYMC_EN

[~ SYNC_PLL1_DLD
j [~ SYNC_PLLZ_DLD

SYSREF_MUX P~
[Mormal SYNC

SYNC
Pin

Normal

Other SYSREF Controls
[~ SYSREF_PD

SYNC/
SYSREF

Pulser

or more VCO clock cycles. d
e 1 veo Digital | Divider | [ anajogq _
— Delay | (1to32) Delay >

VCco SYSREF SYSREF {410 32) gle:cl:e

_ e[| (S
It Is necessary to set '“‘;’gg‘. iz Mz Digtal | (Anaiog|output |||
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SYSREF_CLR = O fOI’ 24912 Mz ,—,I_\—\/ A z )

. [~ SYNC_DISSYSREF — _g\,. ot .
SYS R E F (0] Utp Ut . Oth erwise [ ooLvax EN Err By (% SYSREF_GBL_PD y J
. . 0" DDLYdO_EN S SYNC_DIS# * SDCLKoutY_DIS_MODE SDCLKoutY_PD
Changirg Starts dynamic
SYSR EF IS held N reset 21 DDLYd2_EN AT T e 0 SYNC_DISO 1[ctive | 1~ SDCLKout_PD
41 DDOLvYdd_EN DDLYd_STEP_CNT 2 SYNC_DIS2 3 [ active ~| 3 [ SDCLKout3 PD
61 DDLYds_EN Mo adjust - 41 SYNC_DIS4 5 [active ~| 5 ¥ SDCLKouts_PD
& DDLYd3_EN 6 SYMC_DISE T|Active ﬂ 7 ¥ SDCLKout?_FD
10 DDLYd10_EN B SYNC_DISE 9|Active j 9 ¥ SDCLKowd PD
12 DDLYd1Z_EN 10 [ SYMC_DIS10 11|Active ﬂ 11 ¥ SDCLKouti1_PD
fRF DOLYd_SYSREF_EN 12 [C SYNC_DIS12 13 | sctive ~| 13 [V 5DCLKout13_PD
A "y A

COMM Mode: USE | Selected device: LMED48288
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4) SYNC Dividers

Toggle SYNC Pin or
SYNC_POL bit to generate
a SYNC which will reset
SYSREF and Device Clock
Dividers

LMK048288

‘ E=mEE X~

COMM Mode: USE

Selected device: LMK048288

p A

p.

Eile Keyboard Controls  Select Device Options Mode LPT/USE  Help
Port Setup | Registers | Bits/Pins | Burstdode | PLL1 |  PLL2 | ClKouts | Other |
's - ™
SYNC_MODE ﬁ'lj'“"_om-"”x ?hor SYNC Controls
- - v SYNC_EM
SYNC_POL | SYNC Pin = [ SYNC_PLLI_DLD
I avn SYSREF_MUX P~ S
|Normal SYNC j [~ SYMC_PLLZ_DLD
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~——
SYSREF e Other SYSREF Controls
Activation [~ SYSREF_PD
SP| (Pulser) SYNC/
SYSREF

SYSREF_PULSE_CNT [g =

Pin (Pulser) or SPI
(Pulser) must be selected for Pulser Ty —

. . outl, £, 4, b, 4, y . an
activation when Pulser [~ SYSREF_PLSR_FD SDCLKoutd, 2, 4, 6, 8, 10, 12
SYSREF source is selected. )
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* Delay >
i SYSREF SYSREF {41032) Device
Digital Clock Clock
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Internal — 0.96
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requancy y _&
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~
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5) Disable SYNC/SYSREF Path from
Resetting Dividers

Very important. Before
enabling SYSREF disable
divider reset.

Since SYSREF travels on
the same bus which SYNC
does to reset dividers then
the SYSREF signal will reset
the clock out divider or the
SYSREF divider — which
may be the source for the
SYSREF signal itself!

Once this is done desired
SYSREF mode may be
setup. > See next 3 slides.

PLL2 | ClKouts | &

COMM Mode: USE

SYNC

_MODE

SYNC_POL
[~ SYMC_POL

Po|arlty

SYSREF_PULSE_CNT

|SYNC Fin

SPI (Pulser)

H SYSREF

Pin (Pulser}

-

Pin (Pulser) or SPI

(Pulser) must be selected for

activation when Pulser

SYSREF source is selected.

~|

A ~e—

CLKin0_OUT_MUX

PLL1 -

SYSREF_MUX P~

[Mormal SYNC

Activation

Pulser

I-b [~ SYSREF_PLSR_FD

T

SYNC/
SYSREF

Other SYNC Controls
v SYNC_EM

[~ SYNC_PLL1_DLD
[~ SYNC_PLLZ_DLD

Other SYSREF Controls
[~ SYSREF_PD

DCLKoutD, 2, 4, 6, 8, 10, 12 and
SDCLKoutD, 2, 4, 6, 8, 10, 1
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WCO hd
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Delay
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Clock
Divider
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DDLYdX_EN
0 DDLYd0_EN
2] DDLYd2_EN
4 DDLYd4_EN

(4 to 32)

Divider
Delay | (1to32)
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Digital ||Analog|[Output .
I-I |-| I y =

[
—

Device
Clock

q‘uk_) SYSREF/

6] DDLYdE_EN
8 DDLYdE_EM
10 DDLYd10_EN

12" DDLYd12_EN
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.

Selected device: LMK048288
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— p JJJ SYNC
¥ SYNC_DISSYSREF = X U
-
DW;‘:DD('?O":LP‘“W ¥ SYSREF_GBL_PD | SYSREF. oL
T ST I SYNC_DIS# = SDCLKoutY_DIS_MODE SDCLKoutY_PD
digital delay if enabled 0w SYNC_DISD 1|Active ﬂ 17 SDCLKouti_PD
DDLYd_STEP_CNT 2 [¢_SYNC DIS2 3 [active || |3 sbtlkeus_FD
Nao adjust | 41 SYNC_DIS4 5 | tctive ~| 5 W SDCLKoutS_PD
B[ SYNC_DISE 7| active ~|| | 7 SDCLKaut7_PD
81 SYNC_DISS 9| active | 9 ¥ SDCLKouwd FD
10 [~ SYNC_DIS10 1active ~|| [*1¥ socikeuwt_pD
12 [~ SYNC_DIS12 13 [ active ~|| |13 ¥ sDCLKau13_PD
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6a) Set Desired SYSREF Generation Mode

- Continuous

- Tl B M J BCEEE B W ===
Whlle not recommended for :File Keyboard Controls  Select Device Options Mode LPT/USB  Help

nOI'ma| OperatIOn because O.I: l Port Setup | Registers | Bits/Pins | Burstdode | PLL1 |  PLL2 | ClKouts | SYSREF |  Other |

SYNC_MODE CLKiI\u_OUT_M ux Other SYNC Controls h
I I — Pt~
crosstalk. This mode is | smero  [swern ASUER
. . .. I ™ SYNC_POL SYSREF_MUX [~ FLL-
excellent for adjusting timing ~ e L2 0D
SYNC
. Pin Normal  H Other SYSREF Controls
of SYSREF to device clock Re | e i " svsnero
. SP! (Pulser) Clk S SYNC/
Setu p tl me. SYSREF_PULSE_CNT [g - y Selection =
Pin (Pulser) or SPI &——{_continous )
{Pulser) must be selected for Pulser
i i ; activation when Pulser [ SYSREF_PLSR_FD ShCLIKout0 2o a 6. 8012
To adjust use the bits circled s — \
: . Dol | o |-{ Ao >
I n red beIOW. vco s;is';fr SYSREF (41032) gle:cl:e
veol | Delay Dovider
SDCLKou tY_D DLY and interne . A RS Digital | [Analog|(output |[|
Freguency kil Dol PR > o

SDCLKoutY_HS. Changes

\ AN ) ||
24912 MHz ,—rl_‘—\/ x e /) SYNC

¥ SYNC_DISSYSREF = _g\,' hack for z
: -~ ™ =
to these registers to effect OOLYGCEN | (Garic i Do  svepe sopo B
. . 0" DDLYd0_EN - SYNC_DIS# * SDCLKoutY_DIS_MODE SDCLKoutY_PD
hangirg Starts dynamiec
Imn |ed |ate|y 2" DDLYd2_EN digital delay if enabled 0% SYNC_DISO 1/ active | 1~ SDCLKout_PD
41" DDLYd4_EN DDLYd_STEP_CNT 2 ¥ SYNC_DIS2 3 [ active ~] 3 [ SDCLKout3_PD
81 DDLYde_EN Mo adjust - 4T SYNC_DIS4 5 [active ~| 5 [¥ SDCLKouS_PD
£ i "
r Digital Clock Analog Analog Delay EN B[ SYNC_DISE 7| sctive | 7 ¥ SDCLKou?_FD
Delay Divider Delay Select _EN 81 SYNC_DISE 9| tctive ~| 9 [¥ SDCLKoutd FD
- = EN 10 [~ SYNC_DIS10 11 active ~|| |11 SDCLKout1_PD
|5 - |5 vl ‘ | B :I ' |5EIEI pz - |D|w|:|er+DI:I:+I- - I:KSF!EF_EN 12 [~ SYNC_DISTZ 13 [ active ~|| |13 ¥ sDCLKau13_PD
[ HS [T PD | AlgDiy+Div, DCC enable: [ = S - g
l |
2 oycles | SDCLE1_HS [ |?‘EIIII pr ¥ |,.'1'.,D|_\|-’ Dis = | ISP - |
—l 1 : { - Selected device: LMK048288

Analog delay (blue box) has +/- 30% variation over PVT. It is best to use analog delay only with slower device clock frequencies.
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6b) Set Desired SYSREF Generation Mode
- Pulsed

Once proper settings for
SYSREF digital delay have
been achieved, pulser mode
allows the LMK0482x to
send a programmable
number SYSREF pulses
upon pin or SPI request.

Note, even when programmed for
SYNC_MODE = Pin (Pulser), itis
possible to generate SYSREF pulses
via SPI programming by toggling
SYNC_POL bit.

For SPI SYSREF generation, it is
more efficient to set SYNC _MODE =
SPI (Pulser) and then program the
SYSREF_PULSE_CNT register
once.

LMK048288 - =HECH X
Eile Keyboard Controls  Select Device Options Mode LPT/USE  Help
Port Setup | Registers | Bits/Pins | Burstdode | PLL1 |  PLL2 | ClKouts | SYSREF |  Other |
! . ™
SYNC_MODE ';E;‘“”-OUT-”UX ?hor SYNC Controls
- vV SYNC_EN
SYNC_POL |YNC Pin {Pulser) ~| =
e — [~ SYNC_PLL1_DLD
[ aYNC_POL SYSREF_MUX >~ B SE FL2 015
| SSREF Pulser ~| i
Im Normal Other SYSREF Controls
Re- SYNC/ [~ SYSREF_FD
Clk e SYNC/
SYSREF
SYSREF_PULSE_CNT - lm Selection
_| _ 3 L
. oo
Pin (Pulser) or SPI
(Pulser) must be selected for uu_lsﬂ_ DCLKoutD. 2.4.6. 8. 10.12. and
. . outl, £, 4, b, 4, y . an
activation when Pulser [~ SYSREF_PLSF_FD SDCLKout0, 2, 4, & 8, 10, 12
SYSREF source is selected. )
p Digital | Divider
A Delay | (1to32) >
vco SYSREF SYSREF (4t032) Device
Digital Clock Clock
Ve hé Delay Divider SYNC_DIS#
Internal 0.96 MHz -
. VEO . a | W72 0 Digital IT&IIOQ Oul.put[ >
requency STEEN il
\ \ n T ST SREF/
294312 mHz ™ = /) SYNC
[~ SYMC_DISSYSREF = _g\,. hack for on
iy f
DDLYdX_EN Dynamic Digital Delay = T AL [~ SYSREF_CLR
Step Count = = =
0" DDLYd0_EN SYNC_DIS# = SDCLKoutY_DIS_MODE SDCLKoutY_PD
Changirg Starts dynamic
2[ DDLYdZ_EN digital delay if enabled 01 SYNC_DISD 1|Active ﬂ 17 SDCLKouti_PD
4T DDLYd4_EN LRI LS 2] SYNC_DIS2 3 [aictive ~]| |3 spolkews_Po
6 DDLvd5_EN Ma adjust - 4 SYNC_DIS4 5 [active | 5 ¥ SDCLKout5_PD
& DDLYd3_EN 6 SYMC_DISE T|Active ﬂ 7 ¥ SDCLKout?_FD
10~ DDLYdI0_EN 81 SYNC_DISS 9| active | 9 ¥ SDCLKouwd FD
12 DDLYd1Z_EN 10 [ SYMC_DIS10 11|Active ﬂ 11 ¥ SDCLKouti1_PD
SR~ DDLYd_SYSREF_EM 12 [~ SYNC_DIS12 13 | sctive ~|| |13 SDCLKou3 PO
~

COMM Mode: USE

Selected device: LMK048288

p

A p.
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6¢c) Set Desired SYSREF Generation Mode
- SYSREF Request

When SYSREF REQ EN =
1, a high input into the
SYNC pin results in a
continuous stream of
SYSREF pulses until SYNC
pin is set low.

To eliminate possible
glitches on SYSREF,
program the SYSREF_MUX
= “SYSREF Pulser” and
power up the Pulser block,
SYSREF PLSR _PD =0.

wts | SYSREF |

At bottom left of “Other” tab...

SYNC
v SvSREF_REG_EM

COMM Mode: USE

p A

p.

[ %] LmKoss288 = | E S
Eile Keyboard Controls  Select Device Options Mode LPT/USE  Help
Port Setup | Registers | Bits/Pins | Burstdode | PLL1 |  PLL2 | ClKouts | SYSREF |  Other |
! . ™
SYNC_MODE ';E;‘“”-OUT-”UX ?hor SYNC Controls
- v SYNC_EN
SYNC_POL | SYNC Pin Disabled =] i
i — [~ SYNC_PLL1_DLD
[ SYMC_POL SYNC Pin Disblad SYSREF_MUX P~
’ Low (0) [~ SYNC_PLLZ DLD
| SSREF Pulser ~|
Pin Pin SYMNC/ =
I = Polarity = SYSREF Normal  H Other SYSREF Controls
q Pin (Pulser) Activation Re- SYNC/
SPI (Pulser) Clk _- Souree e
SYSREF
SYSREF_PULSE_CNT g Pulser Selection
. Continuous
Pin (Pulser) or SPI
(Pulser) must be selected for Pulser
= = DCLKoutD, 2, 4, 6, 8, 10, 12 and
activation when Pulser [~ SYSREF_PLSF_FD SDCLKout0, 2, 4, 6, 8, 10, 1
SYSREF source is selected. \
. Digital | Divider | (‘analog -
Delay | (1to32) Delay -
vco SYSREF SYSREF (41032) Device
Digital Clock Clock
WCO1 = Delay Divider
Internal 036 MHz . Digital Analog Oul.put
FraqllcO 8] 3072 i L
requancy STEEN
\ i" )|l
294912 MHz 5 JJJ SYNC
[~ SYNC_DISSYSREF — — N
~
DDLYdX_EN Dynamic Digital Delay = GVeREE G BB [~ SYSREF_ ELH
Step Count = = =
0" DDLYd0_EN SYNC_DIS# = SDCLKoutY_DIS_MODE SDCLKoutY_PD
Changirg Starts dynamic
2[ DDLYdZ_EN digital delay if enabled 01 SYNC_DISD 1|Active ﬂ 17 SDCLKouti_PD
4T DDLYd4_EN LRI LS 2] SYNC_DIS2 3 [aictive ~]| |3 spolkews_Po
6 DDLvd5_EN o adjust - 4 5YNC_DIS4 5 [ active | 5 W SDCLKoutS_PD
& DDLYd3_EN 6 SYMC_DISE T|Active ﬂ 7 ¥ SDCLKout?_FD
10~ DDLYdI0_EN 81 SYNC_DISS 9| active | 9 ¥ SDCLKouwd FD
12 DDLYd1Z_EN 10 [ SYMC_DIS10 11|Active ﬂ 11 ¥ SDCLKouti1_PD
SR~ DDLYd_SYSREF_EM 12 [~ SYNC_DIS12 13 | sctive ~| 13 ¥ SDCLKout13 PD
e

Selected device: LMK048288
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Adjusting SYSREF Digital Delay



Adjusting SYSREF to Device Clock

* Once device clock digital delay is set as desired, SYSREF adjustment
can be performed by adjusting...

— The global SYSREF digital delay (A). Must execute a SYNC to cause this
digital delay to take effect. This is a coarse adjustment.

— Best method to adjust SYSREF is using the local digital delay (B) on each
SYSREF output.

« SDCLKoutY_DDLY and SDCLKoutY_HS

— Alternative method is to use analog delay (C). This is good adjustment of
SYSREF with lower frequency Device Clock due to PVT variation on analog
delay. Also useful when digital delay has a large steps because of low
external VCO frequency

SDCLKout! 1024  puz

| : —11
(A) E‘I"SREF Dlﬂltanllgi:fn; 1 |2 cycles JI_ SDELK1 _HS | |?|:||:| P j |.-“-‘-.DL“K Disj |5Fij ||_'|.‘.|'FlE|:|_‘|E J
SYSREF Clock Divider +[5 =5 j— | a0 :l— 500ps | |Divideronly  w| H [LWPECLTE | [PCLKout2 - E1.44  pH;
1800 | [ HE [ FD | Algl:lly- Div, DCC enable: Mo - |_ Powerdown

: - SDCLKout3 1024
1.024 MHz 1112 cycles Jl— SDCLKHS [ [700ps | [aDLy Dic +| J5R =] [ovPECLTS | iz
! - — —1 1 '
I _I = _| | o= lemm . I [ TR i | | 1 = _1 | DCLKout4 Rl

(B) (©)

* The best way to adjust SYSREF to Device Clock setup-hold time is with SYSREF operating in continuous mode.
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