
Start

Require
Input-to-Output
Determinism?

Useful for systems with mult iple 
devices that must be deterministic to 
the input reference.

Use ZDM?

One of the outputs is fed back to the 
N-divider. This eases timing 
restrictions on SYNC events.

fOUT % fZDM == 0
for all fOUT?

If Greatest Common Divisor of al l 
output frequencies is used as the 
ZDM feedback frequency, all outputs 
have the same deterministic phase 
w.r.t. all ZDM feedback edges, 
independent  of N-divider value.

OSCIN doubler
used?

fZDM % (2 x fOSC)
== 0?

If Greatest Common Divisor of ZDM 
and doubled input is equal to doubled 
input, all outputs have the same 
deterministic phase w.r.t. all doubled 
input edges (and therefore al l normal 
input edges), independent of N-
divider value.

Type I SYNC

• SYNC timing is not cri tical

Type I SYNC

• SYNC timing is not cri tical

N == 1?

SYNC N ot Possible

• Input-to-output phase is critical

• N-divider randomizes input-to-output 
phase with N possible combinations

OSCIN doubler
used?

fZDM == (2 x fOSC)?

With the doubler enabled, as long as 
the same fOSC edge (rising or falling) i s 
al igned with the fZDM edge, SYNC 
behaves identically to if fOSC frequency 
is doubled at OSCIN.

Type II.b SYNC

• Input-to-output phase is critical

• SYNC timing window is ~0.5 fOSC 
cycles

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

The N-divider cannot  be reset. If the 
N-divider is > 1, SYNC event  randomly 
selects one of N possible input-to-
output phase relationships.

N does NO T include Channel Divider.

YES

YES

YES

YES

fZDM % fOSC == 0?

If R > 1, an R-divider SYNC is required, 
and additional  timing constraints are 
applied to the output SYNC event.

If R == 1, all outputs have the same 
deterministic phase w.r.t. all input edges, 
independent  of N-divider value.

Type III.a SYNC

• Input-to-output phase is critical

• R != 1, R possible input-to-output phases; 
requires R-divider SYNC

• R-divider SYNC timing window is ~1 fOSC cycle

• Output SYNC timing window is ~1 fOSC cycle, 
every R fOSC cycles, start ing from R-divider 
SYNC cycle

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

fZDM == fOSC?

If R > 1, an R-divider SYNC is 
required, and additional  timing 
const raints are applied to the 
output SYNC event.

Type II.a SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fOSC cycle

Type III.a SYNC

• Input-to-output phase is critical

• R != 1, R possible input-to-output phases; 
requires R-divider SYNC

• R-divider SYNC timing window is ~1 fOSC cycle

• Output SYNC timing window is ~1 fOSC cycle, 
every R fOSC cycles, start ing from R-divider 
SYNC cycle

YES

NO

NO

YES

NO NO

Type III.b SYNC

• Input-to-output phase is critical

• R != 1, R possible input-to-output phases; 
requires R-divider SYNC

• R-divider SYNC timing window is ~0.5 fOSC cycle

• Output SYNC timing window is ~0.5 fOSC cycle, 
every R ÷ 2 fOSC cycles, start ing from R-divider 
SYNC cycle

Type III.b SYNC

• Input-to-output phase is critical

• R != 1, R possible input-to-output phases; 
requires R-divider SYNC

• R-divider SYNC timing window is ~0.5 fOSC cycle

• Output SYNC timing window is ~0.5 fOSC cycle, 
every R ÷ 2 fOSC cycles, start ing from R-divider 
SYNC cycle

OSCIN doubler
used?

fVC O % (2 x fOSC)
== 0?

With the doubler enabled, as long as 
the same fOSC edge (rising or falling) i s 
al igned with the fZDM edge, SYNC 
behaves identically to if fOSC frequency 
is doubled at OSCIN.

Type IV.b SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fVC O cycle, 
every 0.5 fOSC cycles

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

YES

fVC O % fOSC == 0?

If R > 1, an R-divider SYNC is 
required, and additional  timing 
constraints are applied to the 
output SYNC event.

Type IV.a SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fVC O cycle, 
every fOSC cycle

Type V.a SYNC

• Input-to-output phase is critical

• R != 1, R possible input-to-output phases; 
requires R-divider SYNC

• R-divider SYNC timing window is ~1 fOSC cycle

• Output SYNC timing window is ~1 fVC O cycle, 
every min(N,R)/GCD(N,R) fOSC cycles, start ing 
from R-divider SYNC cycle

YES

NO

YES

NO NO

Type V.b SYNC

• Input-to-output phase is critical

• R != 1, min(N ,R)/GCD(N,R) possible input-to-
output phases; requires R-divider SYNC

• R-divider SYNC timing window is ~0.5 fOSC cycle

• Output SYNC timing window is ~1 fVC O cycle, 
every min(N,R÷2)/GCD(N,R ÷2) fOSC cycles, 
starting from R-divider SYNC cycle
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Require
Input-to-Output
Determinism?

Useful for systems with mult iple 
devices that must be deterministic to 
the input reference.

Use ZDM?

One of the outputs is fed back to the 
N-divider. This eases timing 
restrictions on SYNC events.

fOUT % fZDM == 0
for all fOUT?

If Greatest Common Divisor of al l 
output frequencies is used as the 
ZDM feedback frequency, all outputs 
have the same deterministic phase 
w.r.t. all ZDM feedback edges, 
independent  of N-divider value.

OSCIN doubler
used?

fZDM % (2 x fOSC)
== 0?

If Greatest Common Divisor of ZDM 
and doubled input is equal to doubled 
input, all outputs have the same 
deterministic phase w.r.t. all doubled 
input edges (and therefore al l normal 
input edges), independent of N-
divider value.

Type I SYNC

• SYNC timing is not cri tical

Type I SYNC

• SYNC timing is not cri tical

N == 1?

SYNC N ot Possible

• Input-to-output phase is critical

• N-divider randomizes input-to-output 
phase with N possible combinations

OSCIN doubler
used?

fZDM == (2 x fOSC)?

With the doubler enabled, as long as 
the same fOSC edge (rising or falling) i s 
al igned with the fZDM edge, SYNC 
behaves identically to if fOSC frequency 
is doubled at OSCIN.

Type II.b SYNC

• Input-to-output phase is critical

• SYNC timing window is ~0.5 fOSC 
cycles

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

The N-divider cannot  be reset. If the 
N-divider is > 1, SYNC event  randomly 
selects one of N possible input-to-
output phase relationships.

N does NO T include Channel Divider.

YES

YES

YES

YES

fZDM % fOSC == 0?

If R > 1, an R-divider SYNC is required, and additional 
timing constraints are applied to the output SYNC 
event . LMK0482x does not support R-divider SYNC.

If R == 1, all outputs have the same deterministic 
phase w.r.t. al l input edges, independent of N-divider 
value.

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

fZDM == fOSC?

If R > 1, an R-divider SYNC is required, and 
addit ional timing constraints are appl ied to 
the output SYNC event.  LMK0482x does not 
support R-divider SYNC.

Type II.a SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fOSC cycle

YES

NO

NO

YES

NO NO

OSCIN doubler
used?

fVC O % (2 x fOSC)
== 0?

With the doubler enabled, as long as 
the same fOSC edge (rising or falling) i s 
al igned with the fZDM edge, SYNC 
behaves identically to if fOSC frequency 
is doubled at OSCIN.

Type IV.b SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fVC O cycle, 
every 0.5 fOSC cycles

The OSCIN doubler is only appl icable 
with a reference on O SCIN, into PLL2. 
The OSCIN doubler can increase 
phase detector frequency, which can 
give 3dB in-band phase noise 
improvement; however, the doubler 
phase cannot be reset, which may 
cause non-deterministic SYNCs.

YES

fVC O % fOSC == 0?

If R > 1, an R-divider SYNC is required, 
and additional  timing constraints are 
applied to the output SYNC event. 
LMK0482x does not support R-divider 
SYNC.

Type IV.a SYNC

• Input-to-output phase is critical

• SYNC timing window is ~1 fVC O cycle, 
every fOSC cycle

YES

NO

YES

NO NO

Type V.a SYNC Not Possible

• Input-to-output phase is critical

• N- and R-dividers randomize input-
to-output phase with min(N,R)/
GCD(N,R) possible combinations

Type V.b SYNC N ot Possible

• Input-to-output phase is critical

• N- and R-dividers and O SCIN doubler 
randomize input-to-output phase 
with min(N,R÷2)/GCD(N,R÷2) 
possible combinations

Type III.a SYNC Not Possible

• Input-to-output phase is critical

• R-divider randomizes input-to-output 
phase with R possible combinations

Type III.b SYNC N ot Possible

• Input-to-output phase is critical

• R-divider and OSCIN  doubler 
randomize input-to-output phase 
with R possible combinations

Type III.a SYNC Not Possible

• Input-to-output phase is critical

• R-divider randomizes input-to-output 
phase with R possible combinations

Type III.b SYNC N ot Possible

• Input-to-output phase is critical

• R-divider and OSCIN  doubler 
randomize input-to-output phase 
with R possible combinations

IMPORTANT NOTE
LMK0482x does not support R-divider SYNC, eliminating 
Type III and Type V SYNC categories. LMK04832 is p2p 
compatible with LMK0482x, with similar VCO ranges to 
LMK04828, and supports R-divider SYNC.
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