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LMK0482x Ultra Low-Noise JESD204B Compliant
Clock Jitter Cleaner With Dual Loop PLLS
1 Features 2 Applications

« JEDEC JESD204B Support
* Ultra-Low RMS Jitter
— 88 fs RMS Jitter (12 kHz to 20 MHz)
— 91 fs RMS Jitter (100 Hz to 20 MHz)
— =162.5 dBc/Hz Noise Floor at 245.76 MHz
» Up to 14 Differential Device Clocks from PLL2
— Upto 7 SYSREF Clocks
— Maximum Clock Output Frequency 3.1 GHz

— LVPECL, LVDS, HSDS, LCPECL
Programmable Outputs from PLL2

« Up to 1 Buffered VCXO/Crystal Output from PLL1
— LVPECL, LVDS, 2xLVCMOS Programmable
e Dual Loop PLLatinum™ PLL Architecture
 PLL1
— Up to 3 Redundant Input Clocks
— Automatic and Manual Switch-Over Modes
— Hitless Switching and LOS
— Integrated Low-Noise Crystal Oscillator Circuit
— Holdover Mode When Input Clocks are Lost
 PLL2
— Normalized [1 Hz] PLL Noise Floor of
—227 dBc/Hz
— Phase Detector Rate up to 155 MHz
— OSCin Frequency-Doubler
— Two Integrated Low-Noise VCOs

* 50% Duty Cycle Output Divides, 1 to 32
(even and odd)

» Precision Digital Delay, Dynamically Adjustable
» 25-ps Step Analog Delay

* Multi-Mode: Dual PLL, Single PLL, and Clock
Distribution

» Industrial Temperature Range: —40 to 85°C

e Supports 105°C PCB Temperature (Measured at
Thermal Pad)

* 3.15-V to 3.45-V Operation

» Package: 64-Pin QFN (9.0 mm x 9.0 mm x 0.8
mm)

* Wireless Infrastructure

» Data Converter Clocking

» Networking, SONET/SDH, DSLAM

» Medical / Video / Military / Aerospace
e Test and Measurement

3 Description

The LMKO0482x family is the industry's highest
performance clock conditioner with JEDEC
JESD204B support.

The 14 clock outputs from PLL2 can be configured to
drive seven JESD204B converters or other logic
devices, using device and SYSREF clocks. SYSREF
can be provided using both DC and AC coupling. Not
limited to JESD204B applications, each of the 14
outputs can be individually configured as high-
performance outputs for traditional clocking systems.

The high performance, combined with features such
as the ability to trade off between power or
performance, dual VCOs, dynamic digital delay,
holdover, and glitchless analog delay, make the
LMKO0482x family ideal for providing flexible high-
performance clocking trees.

Device Information®

PART VCOO0
NUMBER FREQUENCY VCO1 FREQUENCY
2920 to 3080 MHz
LMK04821 1930 to 2075 MHz | VCOL1 Div = +2 to +8

(+2 = 1460 to 1540 MHz)
1840 to 1970 MHz | 2440 to 2505 MHz
2370 to 2630 MHz | 2920 to 3080 MHz

LMK04826
LMK04828

(1) For all available packages, see the orderable addendum at
the end of the datasheet.
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4 Revision History
Changes from Revision AR (December 2015) to Revision AS Page
« Deleted references to "LMK0482xB" and replaced with deViCe NAMES ............ceiiiiiiiiiii et 1
¢ Updated Pin Configuration and Functions table with expanded deSCriptioNS .............coioiiiiii e 8
e Changed mVpp to [mV| for 10-mA HSDS Vp in Electrical CharacCteristiCs. ..........oivviiriiiiiiieiiieeeie e
« Added requirements for OSCout LVPECL emitter resistors to Detailed Description
e Changed Overview to provide MOre GeLAIL ..........oui i e e et e e e et e e e s st b e e e e e snbeeee e e eanbeeeas 30
e Changed Three PLL1 Redundant Reference Inputs to provide more detail. ...........ceeeiiiiiiiiiiiiics e 31
¢ Changed Frequency Holdover wording for added CIarity. ...........eeiiiiiiiie e et e e e e 31
¢ Moved VCOL1 Divider (LMKO04821 only) to within INterNal VCOS. ........ueiiiiiiiiie ettt e e e e e 31
e Changed all instances of '0-delay' to 'zero-delay' and added reference to Multi-Clock Synchronization app note. ............ 33
¢ Changed Figure 10 and Figure 11 to show OSCout_MUX, SYNC/SYSREF detail, and color.............ccccceeevviiinreeciiiinnnennn. 35
« Changed Figure 13 to show distribution path reclocking, other FB_MUX targets. .........cccccueeieiiiiieiie e 38
¢« Added SYSREF_DDLY_PD and DCLKoutX_DDLY_PD conditions for added power savings in SYNC/SYSREF.............. 39
¢ Added reference to Recommended Programming SEOUENCE. ........ccicuuiieeiiiieiee e s eitteeeeesetreeeessaitaaeeessaaareeessssbaeeeesassrseeaesans 40
e Changed _CNTH/_CNTL register values to 0, representing delay value of 16, in Table 3. .......cccooiiiiiiiiii e, 43
« Added timing alignment figure, alignment equations to SYSREF to Device Clock Alignment
« Added LOS register requirements to Input Clock Switching - Automatic Mode. ..........c.coovviiiieiiiiiee e
¢ Merged redundant paragraph into Digital LOCK DELECL. ..........ueiiiiiiiiiiiei ittt e e e ineeas a7
e Added note clarifying PLL1 phase detector frequency effect on PLL1_WND_SIZE in Digital Lock Detect.............c.ccoc.... 47
¢ Added holdover entry conditions and clarifications in HOIAOVET. .............cooiiiiiiiiiiiiie e e 48
* Added Single-Loop Mode, Single-Loop Mode With External VCO, Distribution Mode to Device Functional Modes. ......... 50
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Revision History (continued)

¢ Added RESET Pin to Recommended Programming SEOUENCE.........c.uueiiaiiiiiiiea e aiieeeaeeaiieeeaeaaiaeeaaeaaneeeeaeassnreeeaeaanneeeeaaanns 56
¢ Changed CLKoutX_Y_ODL, CLKoutX_Y_IDL, DCLKoutX_DIV descriptions to add more detail. ............cccceeevrcvirreeinnnenn. 63
¢ Changed DCLKoutX_ADLY description in DCLKoutX_ADLY, DCLKoutX_ADLY_MUX, DCLKout_ MUX........cccccceerrurrrnnne 64
¢ Changed SDCLKoutY_ADLY description in SDCLKoutY_ADLY_EN, SDCLKOULY _ADLY. ..ottt 65
¢ Added OSCout LVPECL format instructions in VCO_MUX, OSCout_MUX, OSCoUt_FMT. .....ccceviiiiriiieiiiieiiiee e 68

¢ Changed SYSREF_CLR description in SYSREF_CLR, SYNC_1SHOT_EN, SYNC_POL, SYNC_EN,
SYNC_PLL2_DLD, SYNC_PLL1_DLD, SYNC_MODE to add more detail

¢ Added time alongside frequency for LOS_TIMEOUT in Table 45 ...t

e Changed LOS_EN description to clarify requirements in Table 45.........ooo i

« Changed Table 53, Table 55, Table 56 register text from "N counter” to "R divider" ............cccccoviiiiei e

e Changed Table 57 maximum field value t0 MatCh regiSter SIZE............eii i e 85
e Changed Table 75 headers from ResiStance t0 CapPaCItANCE. ......coiiiiiiiiii et e e e 96
¢ Changed Application Information to reference Current Tl tOO0IS. ..........uviiiiiiiiiie e 102
e Changed all images in Driving CLKin and OSCin Inputs to include OSCIN. .........ccciiiiiiiiiiiiiiiie e 103
e Changed CLKinX_BUF_TYPE to CLKinX_TYPE in Driving CLKin and OSCin Pins With a Single-Ended Source. ......... 104
¢ Added Output Termination and BiaSiNg SECHON. ........cuuiiiiii it s e e e s s e e e st e e e e s ssataeeaeessstaeeeesanaes 105
« Changed Typical Applications to reference up-to-date tools

o Added SYSLEM EXAMPIES .....eeeiiiiiiiiiie ittt et s e st e et e et e et e et et e e et et n e

¢ Added OSCout, LVDS/HSDS, and RESET pin recommendations to Do's and Don'ts

¢ Added Pin Connection ReCOMMENTALIONS .........ueiiiiiiiiiiie et ettt e e e e e

« Deleted empty column in Table 87 and redirected to TICS Pro current calCulator. ..........ccccoeeiiiiiiie e 116
¢ Changed tools liSted iN DEVICE SUPPOIT . ...eiieiiiiiitee ittt e e e et e e e e ettt e e e ea et e e e s st aeaeeeeaasataeeeeaasasseeeessssbeeeeessssbasaeesasbeeeesannnes 119
Changes from Revision AQ (August 2014) to Revision AR Page
e Added Support for 105°C thermal pad tEMPEIALUIE. .......cccuuii ettt e et e e st esrr e e neeeabr e e nneeesneees 1
¢ Changed from I/O to | for pin 6 in Pin FUNCHONS TADIE. ......coiiiiiiiii i e e e e arae e e e e nnees 8
* Deleted programmable status pin in Description column for pin 6 in Pin Functions table. ............ccccoiiii e 8
e Changed from No connection to Do not connect for pins 7, 8, 9 in Pin Functions table. ...........ccccoiiiiiiiniiin e 9
¢ Changed to Reference Clock Input Port 1 for PLL 1 for Pins 34, 35 in Pin FUNCLIONS. ......ccocoviiiiiiie e 9
* Added Reference Clock Input Port 2 for PLL1 for pins 40, 41 in Pin Functions. ....................

LI Vo [0 [=To B o] B F= Ui T [ ST P PP PPU PRSPPI

¢ Added PCB temperature in Recommended Operating CONAIitiONS. ..........coiiiiiieiiiiiiiee et e e e e e e e iraeeaeeaans 11
¢ Added Digital Input Timing in Electrical CharaCteriStCS. ..........uiiiiiiiiiiie ettt et e e e s snbaee e e s aaeee 24
¢ Changed Detailed block diagrams for LMK04821 and LMK04826/8. ...........ccccc......

¢ Added 6 to DCLKoutO sequence and 7 to SDCLKoutl sequence in FIgUre 12........ccccvieiiiiieieeiiiiiiee e eiieie e seiveee e ssineaea s

* Added 6 to DCLKoutO sequence and 7 to SDCLKoutl sequence in FIgure 13..........ooiiiiiiiiiioiiiiie e 38
e Added For each SDCLKoutY being used in SYNC/SYSREF ...t 39
¢ Deleted "SDCLKoutY_PD as required per output. " in Table L. ........ccciiiiiiiiiiiii et e e e e e e 39
¢ Added footnote starting SDCLKouUtY_PD =0 as... IN TADIE L. ..ot 39
¢ Added SDCLKoutl_PD = 0, SDCLKout3_PD = 0 in Setup of SYSREF EXample. ........ccccooiiiiiiiiiiiiiiee e 40
¢ Changed DLD_HOLD_CNT to HOLDOVER_DLD_CNT in Holdover Mode - Automatic Exit of Holdover . ........................ 49
¢ Changed Recommended Programming SEOUENCE. .......cccuiiiuiiiaaiiiiiiaeaaiteetee e aaiteeeae s aatbeeeaeaatbeeeaeaabaeeeaeaabbeeeaeaanseeeasaanneees 56
e Added 0x171/0x172 to Register Map. .......ccccoceevevvrernnen.

LI Yo (o [=To I Y | Q0 F Ry I =T 1 (=] Y=Y 1T RSO PPRPP 62
o Revised RegiStEr OXLA3 tADIE. ........ooi et e ettt e e ettt e e oot b et e e e e e b b et e e e e bb et e e e e nbee e e e e e nnr e e e e e anneeeaean 74
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o Added fixed register SEHNG FOr OXLT L. ... ..ottt e e e et e e e et bb et e e e e stb e e e e e aabb e e e e e annbseeaeeaanbbeeeeeannbeeeeeaansbeeeas 75
e Added fixed register SEtNG fFOr OXLT2 .......oo oottt st e st e s e e s bt e st e s e e e s e e anre e e naneas
¢ Added LMKO04821 register setting. ..................
LI Yo (o [=To B Y | 077y A =T LS (=] Y=Y 1T PSPPSRI 99
e Changed RB_PLLIL_LD AESCIIPLION. ....coiiuiiiiiiieiiiie ittt sttt ettt st et sa e s e e e st e e nsne e e s ane e e st et e nane e e nnne e e nnre e e naneas 99
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Changes from Revision AP (June 2013) to Revision AQ Page
e Changed data sheet flow and layout to conform with new TI standards. Added, updated, or renamed the following

sections: Device Information Table, Application and Implementation; Power Supply Recommendations; Layout;

Device and Documentation Support; Mechanical, Packaging, and Ordering Information .............cccccoiiiiiiiiiiii e 1
e Added values for LMKO4821 under "FEAUIES" SECHION. ....vuiiiieeiirieeitie e sitie et ree et ettt e b e et e s snr e e nr e e e s e nes 1
¢ Changed LMKO04820 family t0 LMKOA82X fAMIIY. .....ccviiiiiiiiiiiee ettt ettt e e e sttt a e e e st e e e e s st e e e e s satbe e e e e snntaaeeeesnnrnes 1
¢ Added values for LMK04821 in Device Configuration INfOrMAaLION. ...........coiuuiiiiiiiiiiiee it 7
e Added holdover DAC to pin 36 description in Pin FUNCHONS. .......c.ooiiiiiiiiieiie et 9
¢ Changed Thermal Information header from LMKO482XB t0 LMKOAB2X. ......c..uviiiiiiuiiieieiiiiiee e esiiiee e e s eiee e e e siveee e s e siireaa e 11
e Changed CLKinX_BUF_TYPE to CLKIinX_TYPE in Electrical CharacCteristiCs. ..........cccouuurieiiaiiiiieee i 12
e Added values for LMK04821 under Internal VCO Specifications in Electrical Characteristics. ..................
e Added values for LMK04821 under Noise Floor in Electrical CharaCteriStiCS. ..........cvivuiriiiriiiiieiie e
¢ Added values for LMK04821 under CLKout Closed Loop Phase Noise Specifications a Commercial Quality VCXO

IN EIECIIICAlI CRArACIEIISHICS. ...iviiiiiiiiieitie ittt ettt et e s b et et e bt e eh et et e st e e eae e e bt e sbeesan e et e nbeenaneebeen 17
* Added 245.76 MHz as frequency for LMK04826B phase noise data L(f)c oyt fOr VCOO. ...eeiiiiiiiiiiiiieiiiiiee e 18
e Added 245.76 MHz as frequency for LMK04826B phase noise data L(f)cikout FOr VCOL. .eeiiiiiiiiiiiiiiiie e 18
¢ Added 245.76 MHz as frequency for LMK04828B phase noise data L(f)cikout FOr VCOO. ...eeiiiiiiiiiiiiiiiie e 18
* Added 245.76 MHz as frequency for LMK04828B phase noise data L(f)c oyt fOr VCOL. ..oviiiiiiiiiiiiiieeiee e 18
e Added values for LMK04821 under CLKout Closed Loop Jitter Specifications a Commercial Quality VCXO. ................... 19
¢ Added SDCLKoutY_HS = 0 for tSjegpag4g IN Electrical CharacCteriStiCs. .......cvviiiiiiiiiiie it 21
« Added Propagation Delay from CLKinO to SDCLKoutY in Electrical CharaCteristiCs. ........cuuuieeiiiierieriiiiiee e 21
¢ Added footnote that LMK04821 has no DCLKoutX or SDCLKoutY outputs on at power up, only OSCout. ............ccoc.... 21
¢ Changed Vg, TEST CONDITIONS to = 3 or 4 and V5. TEST CONDITIONS to 3, 4, or 6 under DIGITAL OUTPUTS

(CLKin_SELX, Status_LDX, and RESET/GPO) subheading in Electrical Characteristics
* Changed Digital Inputs (SCK, SDIO, CS*) I\ V,y = VCC min line from 5 PA 10 =5 HA. ...
¢ Added 4 wire mode read back has same timing as SDIO pin, R/W bit = 0 is for SPI write, R/W bit = 1 is for SPI

read, W1 and WO Shall DE WIHEEN GS 0. .....euuiiiiiii ittt e e et e e e e et e e e e et e e s eeeba e e e e s saaesassaaa s essesbasseesssannssssssnnsearees 25
¢ Added LMKO04821 phase noise graphs under Clock Output AC CharacCteristiCS. ........c.coviviiiieiiiiiereeiiiiiie e erieee e 26
CIAo [0 [=To B [T 1 Co AN N B b B2 Y o] o] [To= 1 i{o] o B LT o Lo SO PRSPPI 29
¢ Changed from Glitchless Half Shift to GlitChleSS Half STEP. ... ..eeiiiiiiiee e 33
e Added LMKO04821 detailed DIOCK QIAGIaM. .......oiiiiiiiiiie ettt ettt e bt e et e et e et eebne e e nes
¢ Changed block from SDCLKoutY_POL to DCLKoutX_POL in Figure 12. ................
¢ Added SYSREF_CLKINO_MUX bIOCK t0 FIQUIE 13 IMAOE. ..cuueeeiieiiitiiee e iieiee e ettt e e e e ettt e e e e et e e e e snbee e e e s asbeeea e s ansbeeeaeaannes 38
¢ Changed Figure 13 to show that FB_MUX SYSREF input comes from SYSREF Divider, not SYSREF_MUX................... 38
¢ Changed term pulsor t0 PUISEr tNFOUGNOUL. ........oouiiiiiie ettt e st e e e tae e enes 39
¢ Changed DCLKoutO_1 DIV to DCLKoutO_DIV; DCLKout2_3_DIV to DCLKout2_DIV; DCLKout4_5 DIV to

(DO o101 22 Y T TP TSP PPPOPR PO 40
® AddEd DCLKOULA DIV T 20. .ueiiiieiiiietieitie sttt ettt sttt ettt et bttt e sbeese bt e bt e she e ek bt e bt e eh e e eH b e et e e eb e e eh bt e mbeesbeeesbeebeenbeeenbeenbeenanean 40
e Added DCLKout0O_DDLY_PD = 0, DCLKout2_DDLY_PD = 0, DCLKout4_DDLY_PD = 0. ....cccccceeriuiiirienieniieiriesee e 40
e Changed text to read, Set device clock and SYSREF divider digital delays: DCLKoutO_DDLY_CNTH,

DCLKoutO_DDLY_CNTL, DCLKout2_DDLY_CNTH, DCLKout2_DDLY_CNTL, DCLKout4_DDLY_CNTH,
4 Submit Documentation Feedback Copyright © 2013-2020, Texas Instruments Incorporated
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DCLKOUtA DDLY_CNTL, SYSREF _DDLY. ..iiiiiitiiiiiiiie oottt s e e e e e et et a s s e e e e e e e e eeeeeaeas s aaseeeeeaeeeeeeensssnnnnaaneeens 40
¢ Added = 1N SYSREF REQUEST. ..eiiuieiiiiiiiiiiii ettt ekt e s bt s bt e e b et e st et e s ne e e et et e san et e s ne e e anneeenaneeenaneeas 41
« Changed step numbers in dynamic delay and references to steps to be correct, step 8 was duplicated. ................c........ 44

¢ Added note LMK04821 includes VCOL1 divider on VCO1 output
e Added note LMKO04821 includes VCO1 divider on VCOL1 output

e Added R/W bit = 0 is for SPI write. R/W Dit = 1S fOr SPIr€ad. .......cccciiiiiiiiiiiieii e 56
e Added If using LMK04821, program register 0x174 in Recommended Programming SEqUENCE. ..........ccccceevriuvrereeniuneenn. 56
e Added SYSREF_CLKIN0_MUX and VCOZ1_DIV t0 regiStEr MEAP. ....ceeereiirrieiriieeesiieeesireeesireeessreessineessineesssneesssneessnneesssneeann 58
¢ Added CLKIN_OVERRIDE Dit tO rEQISTEI MAP. ...uviiiiiiiiiiieeiiiiei e e e sttt e e sttt e e e st e e e e s et e e e e s atbeeeeessstaeteeesasbaeeeessassaeeaesensnees 59
e Changed from half Shift 10 NAIF STEP........ueiiie et e e e e et e e e e bet e e e e s aanbe e e e e eanneeeae s 64
e Changed definition of SDCLKoutY_DDLY value of O from Reserved t0 BYPassS. ......ccocovverieeeiiiieiiie e 64
« Changed from Sets the polarity of SYSREF clocks to Sets the polarity of clock on SDCLKoutY when device clock

output is selected With SDCLKOULY _IMUX. .......iiiiiiiiiiie ittt ettt e bt e ekt e sttt e e abe e e e bb e e e bbe e e anb e e e abbeeeaareeennnes 67
¢ Changed Sets the polarity of the device clocks to Sets the polarity of the device clocks from the DCLKoutX outputs. ..... 67
¢ Added LMKO04821 DCLKoutX_FMT power on reset values as POWEIAOWN. ........cuiuruireeaiuriieeeaaiieeeeeeaiieeaaesaeieeeeeaasaeeaaeeas 67
¢ Changed from SYSREF to SYSREF Divider in Source column of Register OXL13F. .......cccocoviiiiiiiiiiinieeeiee e 71
¢ Changed reserved to Off for CLKINL_OUT_IMUX. ...iiiiiiiiiiiiiiiiie ettt e et e e e e et e e e e s e tb e e e e e s s stbaeeaesaasaeeaeeannnees 76
¢ Changed reserved to Off for CLKINO _OUT_IMUX. ...ttt e ettt e e e s ittt e e e e e sbe e e e e e asaeeeaeeanseeaaeaannees 76
e Added CLKIN_OVERRIDE Bt ...cciiiiiiiiieitieiiiesiie ettt sttt et sae e s s bt e bt e sae e e bt e sbe e sae e e s beebeesaeeasbeenbeesbbeanbeenbeennnean 83
¢ Added LMKO04821 register OX174 fOr VCOL _DIV. ....cccuiiii ittt ettt et e e e st e e e e e st ae e e e s etb e e e e e s etbaeeaesentaeeas 98
e Deleted LMKO4828 frOmM COre lINE. ...oueiiiiiiiiiiii ettt ettt ettt e ekttt e e e ekttt e e e e e seeeeae e e seeeeaeaansseeaeeansaeeaeeannnneeeesannnes 116
e Added VCOL1 Icc including VCOL Divider for LIMKOZAB2L. .......c.uuiiiiieiiiiie ettt ettt e e s 116
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5 Device Comparison Table

5.1 Device Configuration Information

REF-
ERENCE
INPUTS @

OSCout (BUFFERED
OSCin Clock) LVDS/
LVPECL/ LVCMOS ®

PART NUMBER

PLL2
PROGRAMMABLE
LVDS/LVPECL/HSDS
OUTPUTS

VCOO0 FREQUENCY

VCO1 FREQUENCY

LMK04821 Upto3 Uptol

14

1930 to 2075 MHz

VCO1_DIV = +2
1460 to 1540 MHz

VCO1_DIV = +3
974 to 1026 MHz

VCO1 DIV = +4
730 to 770 MHz

VCO1_DIV =+5
584 to 616 MHz

VCO1_DIV = +6
487 to 513 MHz

VCO1_DIV = +7
418 to 440 MHz

VCO1_DIV = +8
365 to 385 MHz

LMK04826 Upto 3 Upto1

14

1840 to 1970 MHz

2440 to 2505 MHz

LMK04828 Upto 3 Upto1

14

2370 to 2630 MHz

2920 to 3080 MHz

(1) OSCout may also be third clock input, CLKin2.
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6 Pin Configuration and Functions

NKD Package

Status_LD2
Vcc10_PLL2
CPout2
Vcec9_CP2

OSCin*

OSCin

Vce8_0SCin
OSCout*/CLKin2*
OSCout/CLKin2
Vee7_0SCout
CLKin0*

CLKinO

Vcec6_PLL1
CLKin1*/Fin*/FBCLKin*
CLKin1/Fin/FBCLKin
Vce5_DIG

64-Pin WQFN
Top View
Clock Group 0 Clock Group 3
& & o ;"—’_ ?_’ S 9ls 5 &5 o 3 o @
5 55 3 3Isal33559%F %3 3
& 338 ¥ ¥ e 33 3 3 xx
& xx x O dfle gl|7 2 ¥ ¥ T x ¥ O 3
o J O 0O Ol ¥l O 4 14 % 4 4 0 O
O O O o Al Jlla a O 0O 6 © O o o
> O Qo n 0o Ofln w o o > o o u n
© Ol O] |©O] |9Iv] |[V}||v] |© w| V] |v] |v] |v] |v] |
DCLKout0 1
DCLKouto* |2
SDCLKout1 3 V4
SDCLKout1* 4 45
RESET/GPO |5 44
SYNC/SYSREF_REQ 6 [ 43
NC [ 7 42
ne [ LLP-64 5
NG : 40
o ] Top down view '
Veel_Veo |10 39
LDObypt |11 38
LDObyp2 | 12 37
SDCLKout3 |13 36
SDCLKout3* |_14 DAP 35
DCLKout2 |15 34
DCLKout2* |16 33
~ | [N N [N ] N [V I oY1 I ISV N [V Lsel ||| K52l
¢ X Olw|lwe ¢ T x N © Nk [ =
8l8 8 5lEl2333833 33|38
| Dl & ¥ 8 & 8 & 8 (| en
o >3 ¥ 3% v 0% 3O xlgfo
Q wn]| O (6] Q O [&] =
o la © a0 o390 a 9fs
> alo 2 a > S o 3o
o
Clock Group 1 > Clock Group 2

Pin Functions

PIN
11o® DESCRIPTION®
NO. NAME
1 DCLKout0 Device clock output 0. Differential clock output. Part of clock group 0. To minimize noise, keep all outputs in the clock
o group at the same frequency, or at frequencies without spurious interference. If unused, set output format buffer to
2 DCLKout0* powerdown and leave pins floating.
3 SDCLKoutl SYSREF / Device clock output 1. Differential clock output. Part of clock group 0. To minimize noise, keep all outputs in
o the clock group at the same frequency, or at frequencies without spurious interference. If unused, set output format
4 SDCLKout1* buffer to powerdown and leave pins floating.
Device reset input or GPO. If used as a reset input, pin polarity and nominal 160-kQ pull-up or pull-down are controlled
5 RESET/GPO 110 . : :
by register settings. If used as an output, can be set to push-pull or open-drain.
Synchronization input.. Can be used to reset dividers, trigger the SYSREF pulser, or request continuous SYSREF from
6 SYNC/SYSREF_REQ ! the SYSREF divider. Pin polarity is controlled by register settings. Nominal 160-kQ pulldown.

(1) The definitions below define the 1/0 type for each pin.

(@) | = Input

(b) O = Output

(c) /O = Input / Output (Configurable)
(d) P = Power Supply

(e) BP = Bypass (LDO output)

(f) G = Ground

(g) NC = No Connect

(2) See Pin Connection Recommendations for recommended connections.
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Pin Functions (continued)

PIN
11ow DESCRIPTION®
NO. NAME
7, - NC
8 - NC Do not connect. These pins must be left floating.
9 - NC
Power supply for VCO LDO. Decoupling capacitance requirements may change with system frequency. See Pin
10 Vcel VCO P - - -
= Connection Recommendations for recommendations.
11 LDObyp1 BP LDO bypass. This pin must be bypassed to ground with 10-puF capacitor placed close to the pin.
12 LDObyp2 BP LDO bypass.This pin must be bypassed to ground with a 0.1-puF capacitor placed close to the pin.
13, SDCLKout3 SYSREF / Device clock output 3. Differential clock output. Part of clock group 1. To minimize noise, keep all outputs in
o the clock group at the same frequency, or at frequencies without spurious interference. If unused, set output format
14 SDCLKout3* buffer to powerdown and leave pins floating.
15 DCLKout2 Device clock output 2. Differential clock output. Part of clock group 1. To minimize noise, keep all outputs in the clock
o group at the same frequency, or at frequencies without spurious interference. If unused, set output format buffer to
16 DCLKout2* powerdown and leave pins floating.
Power supply for clock outputs 2 and 3. Decoupling capacitance requirements may change with system frequency. See
17 Vee2_CG1 P h : ] -
- Pin Connection Recommendations for recommendations.
18 Cs* | SPI