


TICS Pro - LMK04828B

File USE communications Select Device Oplions Tools

Default configuration

Help

Write All Registers | Read All Registers | SYNC Dividers  Powerdown DDLY | Toggle SYNC_POL  Calc Current

4 |MKD4823B
User Controls
Raw Registers
Set Modes
CLKin and PLLs
SYNC/SYSREF
Clock Outputs
Current Calculator
Other
Burst Mode

General  Context

Field Name: CLKin_SEL1_MUX

Register Name: R329
Start Bit: 3

Stop Bit 5
Length 3

Description: Selects which
signal to output IO pin

CLKinO
40 MHz

CLKinD  Foinslal ~ |CLKInG_TYPE

PLL1 ~

PLL1 Reference Input Select
CLKIn0_OUT_MUX

gq> [] CLKinD_EN

CLKin1
40 MHz

ELAI. Bipolar ~ |CLKin1_TYPE

E:CD [J CLKin1_EN

CLKin2/05Cout
cLkinz/ |40 MHz
05Cout Bipolar v |CLKinZ_TYPE

[] CLKIinZ2_EMN
0SCout clock format

Powerdown

Powerdown 0SCout for CLKIn2

Active v | Charge Purnp State

Positive  ~ | Phase Detector Polarity

External
VCXO0

CLKin_SEL_MODE [] CLKIN_SEL_POL
L_“_) SYSREF MUX CLKin1 Manual b4 CLKin_SELO
= Input w/' pull-dwn
{;l:b-l_l QUTMU);“ PLL1 R Dividers Selected Clock Input for PLL1 Logic Low
Ini_! CLKin1 - i
L— 120 CLKin_SEL1
—C CLKin1 (Ext. VCO ~]
—o CLKin1 EFnd ) 20 ' Input wi pull-dwn
I“-._"Dﬁ L] Logic Low
i [ & ]
150 =
DJ Buffered OSCin  + [JPLL1_PD
O3CouLMUX R Delay PLL1 Phase Detector and Charge Pump External
0ps v — [0.333333333 Phase Detector Freq (MHz) 5  L°%P
s Filter

L x —®
%
40 MHz

I N Divider N Delay
r 120@— 0ps v — | 450 uA  ~ | Charge Pump Gain
; 0SCin
OSCin PLLT NCLK MUX
Sﬂ> 40 MHz T []VCO_PD
] 0SCin_FD []PLL2 FD []VCO_LDO_PD
Doubler R Divider tector and Charge Pump Internal Internal | VCO/Clock Dist.
OSCin Source 2x = LoopFilter  Wcos | Frequency
_J'_ N [—— &
External VCXO hase Detector Freq (MHz) B3 [200 2400 MHz
Active Charge Pump State
C3| 10 pt ~
FB_MUX_EN
D - = N Divider Negative Phase Detector Polarity R4 200 v
BeL . 15 - | 3200 uA ~ | Charge Pump Gain
FE_MUX E u g r C4 10pf ~ Voo MUx
DCLKoute =
Eeliente PLLZ NCLK MUX :‘LE:'EDU'_"D':;_’] Veoo S
SYSREF PLL2Z P~
CLKin1 = 15 E
(Feedback) ( N Prescaler \
2 (¥

SN

To Clock Distribution

Wrote Register R353 (0x161) as 0x01 6101
Wrote Register R354 (0x162) as 0x01 6225
Wrote Register R364 (0x16C) as 0x01 6C00

“ | Connection Mode: DEECINGNSORNEEIE

Protocol: SPI
Serial # na
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TICS Pro - LMK0428288

File USE communications Select Device Oplions Tools

Default configuration

Help

Write All Registers | Read All Registers | SYNC Dividers  Powerdown DDLY | Toggle SYNC_POL  Calc Current

4 | MKD4328B
User Controls
Raw Registers
Set Modes
CLKin and PLLs
SYNC/SYSREF
Clock Outputs
Current Calculator
Other
Burst Mode

General  Context |

Field Name: SDCLKoutl3_MUX
Register Name: R308

Start Bit:
Stop Bit
Length

5
1

ss oss WA

Description: Select Device
Clock for SYSREF output (0) or
SYSREF clock source (1)
CLKoutl3

VCoo - SYSREF DDLY SYSREF Divider | Buffered OSCin ~
VCO_MUX ¥l SYSREF_DDLY_FD [y SYNC OSCout MUX
_DISSYSREF 0SCi
VCoo in
veor S G ek
CLKin1 (Ext. VCO|
( : 2400 Lz Powerdown . ’L[Eg
SYSREF_GBL_PD
Clock Digital Analog Clock i Clock O u'tpu?
Divider Delay Delay Qutput Select
| DDLY_FD '/ ADLY_PD DL [JODL  [JCLKouto_1_PD
— N 155 Divider+DCC+HS v — LVDS v | DCLKoutd

SYNC
_DIso

[] Half Step
HSg_PD
[+l DDLYd0_EN

._r\_._._l

[ ADLYg_PD

1 ADLY_EN

7] Enable half step and
duty cycle correction
for analog delay path

[[] DCLKoutd_POL
[ SDCLKout1_POL

orn

aa

SDCLKout1
Device Clock L LVDS v
MHz
[ Half Step B SDCLKout1_PD |
[] DDLY_PD [ ADLY_PD oL [JobL [] CLKout2_3_PD

151=

SYNC
_Dis2

1] Half Step
& HSg_PD
[] DDLYd2_EN

2cycles -
[] Half Step

[ ADLYg_PD

[JADLY_EN

Divider only

v LvDs

7] Enable half step and
duty cycle correction
for analog delay path

SYSREF

[] DCLKout2_POL
[ SDCLKout3_POL

[] SDCLKout3_PD

. |_DCLKout2
F—|§:

SDCLKout3
e o B PR

]

ad

SYNC
_Dis4

DOLY_PD

1] Half Step
& HSg_PD
[] DDLYd4_EN

e ls O

[ ADLY_PD

[ ADLYg_PD

[JADLY_EN

[]IDL [JoDL

Divider only

v LvDs

7] Enable half step and
duty cycle correction
for analog delay path

SYSREF

[] DCLKout4_POL
[ SDCLKouts_POL

[ = Vet WP Y 1

[] CLKout4_5_PD

. |_DCLKoutd g

SDCLKouts
v H LVDS = E
3 MHz

oo

oo

JESD Ref clock to FPGA

FPGA system clock

ADC clock

ADC SYSREF

Wrote Register R304 (0x130) as 0x01 300F
Wrote Register R310 (0x136) as 0x01 36F1
Wrote Register R311 (0137) as 0=01 3706

)

Connection Mode: IENEEINGNBSRRESES

Protocol:
Serial #

SPI
na
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TICS Pro - LMK0428288
File USE communications Select Device Oplions Tools Default configuration Help

Write All Registers | Read All Registers | SYNC Dividers  Powerdown DDLY | Toggle SYNC_POL  Calc Current

7] Half Step
§ HSg_FPD
[] DDLYd6_EN

ADLYg_PD

_Dis6

[0 ADLY_EN

71 Enable half step and
duty cycle correction
for analog delay path

[] DCLKoutG_POL
[] SDCLKout7_POL

Active =

Device Clock

SDCLKEout?
T e @

oo

7] Half Step
§ HSg_FPD
[ DDLYd&_EN

Register Name: R308
Start Bit:
Stop Bit
Length

ADLYg_PD

_Disa
5

1

ss oss WA

5 ADLY_EN

71 Enable half step and
duty cycle correction
for analog delay path

[] DCLKoutd_POL
[] SDCLKout9_POL

Active =

Description: Select Device
Clock for SYSREF output (0) or

Device Clock

SYSREF clock source (1)

[0l Half Step M SDCLKout7_PD
General  Context |

¥ DDLY_PD ADLY_PD oL [ oDL [] CLKout3_9_FD
Field Name: SDCLKoutl3_MUX . Divider only - H VDS

z

. |_DCLKout8 §
L

SDCLKoutd
T e @

[}

110

4 LMK04828B TSR b T -
User Controls
Raw Registers 7/ DDLY_PD ADLY_FD oL [JoDL [] CLKout4_5_PD
Set Modes " Divider only 9 H VDS » | DCLKoutd §E
CLKin and PLLs [1] Half Step ADLYg_PD [ Enable half stepand ] DCLKout4_POL 160 MHz FPGA 160 MHz
SYNCISYSREF _DIS4 [ HSg_PD duty cycle comrection [ SDCLKout5_POL
Clock Outputs [] DDLYd4_EN for analog delay path
Current Calculator
Curte [ ADLY_EN dcihie SDCLKout5 o
SYSREF v [— LvDs " }—NH -
Burst Mode 2
[] Half Step [] SDCLKouts_PD | FPGA SYSREF
7/ DDLY_PD ADLY_FD oL [JoDL [] CLKout6_7_PD
= DCLKouth o
| Divider only v LVDS v >—§ e
n (100 |mHz hs DAC clock

FPGA clock to match
DAC clock

PCIE clock to FPGA

PCIE clock to CPU

CLKout13 |1 Half Step M SDCLKoutd_PD
¥ DDLY_PD i ADLY_PD [l IDL [ oDL [+ CLKout10_11_PD
— DCLKout10 E
|1 Half Step W ADLYg_PD I Enable half step and [ DCLKout10_POL -”IHZ
_DIS1t B HSg_PD duty cycle correction I SDCLKout11_POL
B DDLYd10_EM for analog delay path
B ADLY_EN Adtie T oo -
a0
MHz
[ Half Step ¥ SDCLKoutl1_PD - =
Wrote Register R304 (0x130) as 0x01 300F “ | connection Mode: —
Wrote Register R310 (0x136) as 0x01 36F1
Wrote Register R311 (0x137) as 0x01 3706 Protocol: SPI H
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L PLLatinum Sim

File Options DataExport Resources Help
Select Device | Phase Moize Bode Flot
237010 2600 MHz
Fod ; ; - Simulation Shown  Phase Moise w Restrict Components | 7
b 2 e A e —_— Filter Architecture
2 o o [ L = P Tpe al e
S, R .
e wpwpahs | 11107 CEA B - e[ o m[
40 MHz  input Muttiplier Fiter Parameters - o0 - 2
zp ° Loop Filter Components VCO Characteristics Caloulat - ‘;J;: P_ara:‘mae" ey - = R3 k0
wr e Loop Filter imize Jitter ~
o - Kuco 18.3 MHz/V N c4 nF R4 kQ
Feature Level E—— Design Target Min / Max  Actual
O Simple C2 27 nF  R2 0.82 kO VCOCap 0O pF _ —— o Smart force selected values
S— S Loop Bandwidth 254.7527. kHz @ Auto ﬂ E 254 7229 kHz
() Intermediate c3 001 nF R3 0.2 kO Fitter Optimizer 7
Ph Margi 738 d Auto 1 89 874486 d
0 Advanced C4 0nF R4 0 kQ ase HaEn = 8 — == = Setup Conditions other Tabs
Forced Component Optirmize
10.192 Ao 000 5D 0.5782 ; ~ D
Max. Calculation Time 60 = m R . BE Al Wt - Jitter ffs) 130
T3/T1 Ratio 4461 % Auto 0 % Parameter Achieved  Limit
Jitter Fs) ~ 130 50
T4/T3 Rati 0 = Autt 0 %
° : Disabled v
Fout Disabled w
Min. High Order Cap 0 pF Actual 10 pF
160 MHz Disabled v
VDS " Capacitor Value Step Resistor Value Step Disabled -
- Design Wamings -
190 Phase Noise at 160 MHz Fitter Parameters Time '
130 Restrict Components Time '
™
E 40— — Total
g 150 : — PLL
.ﬂ '16'] - VCD PLL e Ml Mhana bBlain s Maosomns mooe dase o3 1M REL
) 3
E 170 — Filter 3
- B —
£ 180 Output § = = — PLL_FLK
= 180
190 E Eg H""“m — PLL_FLR
-200 £ it “*m,\ —— PLL_FRAC
1e3 Ted 1e5 1e6 1e7 1e3 Ted 1e5 1e6 1e7
Offset (Hz) Offset (Hz)

Device Selected = LMK04828B

Loop Bandwidth = 254 7229 kHz

Phase Margin = 87 4 deg
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L PLLatinum Sim

File Options DataExport Resources Help
Select Device  Fitter Designer Bode Flot
237010 2600 MHz
Fod Integrated Noise 0OSC, PLL, and VCO MNoise -
2 i 2400 MHz Lower Limit 1 kHz Input Source {OSC) Moise
" r =1 o s —
3.2 | TPz m )
- - 2 "l :i iﬂ iﬂw Fvco Points 101 B Autoscale Axes  Upper Limit 20 MHy O Dsave
Fosc Input Path - min max RMS Jitter 130 f= (O Use Metrics
40 MHz  jnput Muttiplier s 0007 80 i i 3
Loop Filter Componenis VCO Characteristics s : - Lo H"?ﬂﬂ_, -
7 AMS Phase Emor  0.007 deg O LoadData
1 0 nE Kvco 183 MHzAY Y fuis -200 -120 dBesHz
EVM Mz % :
Feature Level VCOCap 0 pF [] Load Comparigon Trace | VCO Noise o
() Simple c2 27 nF  R2 0.82 kO ' Integrated MNoise 1 707=-8 O Disatie Muioe Metrics (dBoHa)
() Intermediate c3 001 nF R3 02 kO Total Phase Noise at Offsets ~ SNR 77.7 dBe/Hz 14°3 -195.08
i = 135 7R
O Advanced c4 0nF R4 0 kQ i Offeet {k‘:'j]' Nols® Ay MNoise Foor 1537 dBeHz O UssMewes 12 T3ITE
- -1209 -160.8
Forced Component =i Other Noise Sources ¢ e
MKR2 1 -130.5 [ Include Spurs () Load Datz
Max. Calculation Time 80 s — )
m MKR3 10 21359 @ Enable Loop Fiter Moise
MKR4 100 1395 B Enable Distribution Path Noige
I Ouign it Dheirilwriion Path Metios
MKRS 1000 -151
—— 14 (Total) -1000 dBe/Hz
MKRGE 10000 -157.5
Fout Foor (DistPath)  -158.1 dBes/Hz
Crosso Metri 7 i
160 MHz ver meines Foor (Div/Mut) 1000 dBc/Hz | o0 e esics horis
LVDS “ e 2247 kHz Obsbe  CoreciMet 2275
PLL 1/ to Floor 142 kHz © useMetics  Momalized 18 125
120 Phase Noise at 160 MHz VCO 14 30 1472 294 kHz Fractional -1000
130 VCO 14210 Floor 1.2 MHz O LestDez ) ol Overide
- ™
E 40— — Totl
g 150 : — PLL
.ﬂ '-IE'D - VCD PLL e Ml Mhana bBlain s Maosomns mooe dase o3 1M REL
: ¥
E 170 — Filter 3
— Dutput SHIS ==
= s P E 2% — PLL_FLK
190 g ““"*-__‘_‘h — PLL_FLR
2 9 ~ — PLL_FRAC
-200 e e ~ -
Te3 Ted 1e5 1e7 1e3 Ted 1e5 1e6 1e7
Offset (Hz) Offset (Hz)

Device Selected = LMK04828B

Loop Bandwidth = 254 7229 kHz

Phase Margin = 87 4 deg
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[ PLLatinum Sim

File Options DataExport Resources Help
Select Device  Fitter Designer  Phase Moise
237010 2600 MHz
i " " _2-14]1} MHe (reph Settings min max
CPou 1 ) N —
c,l :i ld L,““ Fvco Paints 101 * Muis 0.001 100 MHz
Fosc Input Path - l l B futoscale Axes Y Puis -100 100 dB/degrees
40 MHz  jnput Multiplier
zl:: ¢ Loop Filter Components VCO Characteristics
C1 0 nF Kvco 183 MHz/V Loop Filter Characteristics - Bode Plot Markers
Feature Level — ) )
) Simple o) 37 nF  R2 0.82 kO VCOCap 0 pF Loop Bandwidth 25472292 kHz Offset tkHz) WCO Gain (dB) Open Loop (dB) Closed Loop (dB)
— — Phase Margin 874486 deg 1 653 653 235
() Intermediate c3 001 nF R3 02 ko —
Gamma 5782 10 -29.8 299 297
0 Advanced or) 0nF R4 0 kQ T2/T1 Ratio = 100 85 g 1 292
Forced Compaonent D ———
T4/T3 Ratio % 1000 0.1 1139 175
Max. Calculation Time 60 s _ _ el
L m Gain Margin 1000 dB 10000 0.1 334 37
Damping Factor 0.5112613 dB
Matural Frequency 24911223 kHz
Fout Closed Loop Poles -
Real Imaginany Frequency
160 B 50 57224 00 2781421 s/kHz
LVDS w pl -4.5038e7 1.1204e11 1.4205e-15 s/kHz
p2 -4.9038=7 -1.1204211 1.4205-15 s/kHz
100 Bode Plot
_ p3 0 0 n/a s/kHz
20 = —
Eﬂ_\\ // \\-\\
20 P :
§ 2 —F = _——r— ==si ey
g 0] — \”‘—--.. —— Phase Margin Poles and Time Constants
] ] . :
2 ——— — T~ VEO Gain Desion Target  Actual Desion Target Actual
-4[)_ - x\'-.._ \\ T2 2.4231e-5 2234e5 s T2 6.5682e0 7.1886e0 kHz
-BD__,.- \\\ il 2.0623e-2 101968 s T1 771743 1.560%4 kHz
-80 T3 915994 0 s T3 1.73e-1 n/a kHz
1e3 Ted 1eb 1e6 1e7 1ed
Offset (Hz) T4 0 0= T4 n/a n/a kHz

Device Selected = LMK04828B

Loop Bandwidth = 254.7229 kHz

Phase Margin = 87 4 deg
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