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— SER 491.52MHz B RMS #izh B RI{E R 42fs/

B AERN 60fs
— SEF 245.76MHz B RMS Bz ERIE R 47fs/
B ARERN 65fs

o =ANEMEERF BN (DPLL) SERBIAEER
(APLL) g xd

— TI4%7E DPLL 3REET PLSE BN 1mHz £ 4kHz
— DCO MBRT LK < 1ppt
s BNESDHEL DPLL A
— 1Hz (1PPS) £ 800MHz # A=
- BERENTH MR
+ 16 MR A A4 HSDS/LVPECL, LVDS # HSCL
mERXNES A
— 7 OUTO_P/N, OUT1_P/N. GPIO1 M
GPIO2 LEE 6 4 LVCMOS $iiR%H H L K 14
NEDRER 2 EHE 20 MAREHH
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ZMEELSB/ERT =4 DPLL , Al @S AIREREH
IR T AR IR S RRINEE | TENBREIER
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IJﬁo

o

EEWITBKRAIAIE DPLL S&atsh |, FEAN RN
BREARERPERITERIR, TGS ASERE
X (ZDM) FFMIEHE |, BHIMNE A B @ HAOEAR
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LMK5CxxxxxS1
Network Synchronizer

LMK5C33216AS1 BB R & S 1ER

122.88 MHz/245.76 MHz/491.52 MHz
Low Jitter Radio DEVCLK

1.92 MHz/7.68 MHz

4 Radio SYSREF Clocks

\ 4

v

SoC DEVCLK

RF AFE

SoC SYSREF Clock

Network Sync Clock
156.25 MHz/ 125 MHz/ 25 MHz

GPS/ 10MHz/ 1PPS (opt)

A

<

2

PHY Recovered Clock 25 MHz/ 156.25 MHz

Register
and DCO
control

12C or SPI Control Interface

PCle REFCLK 100 MHz (opt)

SoC/
ASIC

PCle

CPU REF_CLK

A\ 4

TCXO or OCXO

@)

FPGA/CPU

2 EXX IR E
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4-1. LMK5C33216AS1 RGC #{%% 64 5|l VQFN ML E
% 4-1. LMK5C33216AS1 5| #IzhaE
S|P
S8 B
£% | @5
POWER
VDDO 0 1 1 P OUTO M OUT1 K IR
VDD_APLL1_XO 8 P XO F1 APLL1 H9EJR
VDDO_2_3 11 P OUT2 1 OUT3 B 3R
VDD_APLL2 23 P APLL2 #Y B8R
VDDO_4 TO_7 28 P OUT4 Z OUT7 B3R
VDD_INO 33 P INO DPLL E#E#y iR
VDD _IN1 37 P IN1 DPLL E#E#9 R
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% 4-1. LMK5C33216AS1 5IBITheE (4 )

BB

AF(1) WeA

£ we

VDD_DIG 41 P HEN BT

VDDO_14 15 44 P OUT14 1 OUT15 MR

VDD_APLL3 47 P APLL3 YRR

VDDO_8 TO_13 55 P OUT8 & OUT13 Ky &R

DAP TEA G ity

Bk @)

LF1 6 A APLL1 HIS\ERIRBR ISR B EB AR (100nF), MEFZHMES , S W APLL IREK
JERER (LF1, LF2, LF3),

CAP_APLL1 7 A APLL1VCO B9 LDO =3 82588 (10uF)

LF2 " A APLL2 BY/NEBERBRIEMBR B (100nF), MEFZFMEL , HS1I APLL R
JRKES (LF1. LF2, LF3),

CAP3_APLL2 20 A APLL2 VCO M SR B B R S5 BR R 585 (10pF)

CAP2_APLL2 21 A APLL2 VCO M SR B B R 55 BR R 585 (10pF)

CAP1_APLL2 22 A APLL2 VCO # LDO ZEREBA SR (10uF)

CAP_DIG 40 A BFARBER LDO ZRBAES (100nF)

CAP_APLL3 48 A APLL3 BRI ZR % B EB IR 35 2K e 2 88 (10uF)

LE3 49 A APLL3 B9SNERIABERRBS BB R (470nF), MEEZFMEL |, HSH APLL 3R
JERER (LF1, LF2, LF3),

AR

X0 9 | XO/TCXO/OCXO #ABIH, ESHITHETMA (XO) KE BRI XO AL
o

INO_P 34 I L DPLLx AEEHEHE OUTO 5 OUT1 BE—NaA, HSHEERANRE

INO_N 35 I B P ERE A S A K,

INT_N 38 ' LA DPLLx I E#REHE OUTO = OUT1 E=NEA. BSHE#H ARE

IN1_P 39 I B R ERE A A Lk

W3R

ouTo_P 2 0 R 0, SREFTE DPLL B4, XO. P APLL E#5gR. X
¥ SYSREF/1PPS #ith, W4 @# = : AC-LVPECL, HSDS. LVDS. HCSL,

ouUTO N 3 0 1.8V LVCMOS B 2.65V LVCMOS, MEAXEEMHERENFAEE , B2

- et Eh s (OUTx_P/N),

OUT1_N 4 0 B 1, SREPTE DPLL E4, XO. Pl APLL F5 588, X
¥ SYSREF/1PPS %, WimfEEHR : AC-LVPECL, HSDS. LVDS. HCSL,

OUT1 P 5 0 1.8V LVCMOS = 2.65V LVCMOS, MEAXEEMFERHNEASE , BS

- et s H (OUTx_P/N)o

OuT2_P 12 o RHERHIH 2, 5RE APLL1, APLL2 #1 APLL3, A4 = : AC-LVPECL,
HSDS. LVDS. HCSL., MEEXEEMmERENFAEE , BSRNMHRE

OUTZ_N 13 % (OUTX_P/N),

OUT3_ N 14 o} RHePH L 3, SRES APLL1, APLL2 M APLL3 #9 OUT2 HEM M ZRER
8%, WYREH : AC-LVPECL, HSDS. LVDS. HCSL., MEHEXE B MHER

OuT3_P 15 0 HEEMER | BSANMEE (OUTX_P/N).

OUT5_P 24 0 RHERHIH 5, 5RE APLL2 # APLL3, ¥ SYSREF/1PPS #fith, WmRRHER :
AC-LVPECL, HSDS, LVDS. HCSL, MEAXEEBEMHERHNITRAER , &

OUT5_N 25 0 S 4 (OUTX_PIN),

OUT4_N 26 o RHERHIH 4, SRE APLL2 # APLL3, 3 SYSREF/1PPS #ith, WmRBHER :
AC-LVPECL, HSDS, LVDS. HCSL, MEAXEEBMHERHWIIAER , &

ouT4_P 27 0 S (OUTX_PIN),

ouTe_P 29 0 rH4pH i 6. 3RE APLL2 fl APLL3, X SYSREF/1PPS #ith, AIHmEHER :
AC-LVPECL, HSDS. LVDS, HCSL., mMEEXEBEMmEMEAFMAER , &

OUT6_N 30 0 SHEEEHE (OUTX_P/N).
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% 4-1. LMK5C33216AS1 5IBITheE (4 )

Gl
AF(1) WeA
B we
OUT7 N 31 0 AP 7. SKE APLL2 Rl APLL3, %1% SYSREF/1PPS #ill., AREHKR
AC-LVPECL, HSDS. LVDS, HCSL, MEAX*EBMHERHHNEAEE &
ouT7_P 32 0 SRR (OUTX_P/IN),
ouT14 P 42 0 E4hsH 14, RE APLL1. APLL2 #1 APLL3, H4#2#= : AC-LVPECL,
HSDS. LVDS. HCSL., MEAEXEEMREMENEMAEE , AN HHEH
OUT14_N 43 o) (OUTX_P/N).
OUT15_N 45 0 B4R H 15, KRB APLL1, APLL2 #1 APLL3, H[4#2#= : AC-LVPECL,
HSDS. LVDS. HCSL, MEAXEEMREMENEMAEE , AN HHEH
OUT15_P 46 o) (OUTX_P/N).
ouT8_P 51 0 ATEhsH 8, SRE APLL2 R APLL3, %1% SYSREF/1PPS #itt, AREHK :
AC-LVPECL, HSDS, LVDS, HCSL. MEAX*EBMBERHNEAES &
OUT8_N 52 0 S (OUTX_PIN),
OUT9_N 53 o ATEhSH 9. SRE APLL2 R APLL3, %1% SYSREF/1PPS #itH, A4REHK
AC-LVPECL, HSDS. LVDS, HCSL, MIEAXEBNHEHHNFMAEE , B
ouTe_P 54 0 SRR (OUTX_P/N).
ouT10_P 56 o B4R H 10, KRB APLL2 1 APLL3, 3% SYSREF/1PPS #it, AI4Hi2
%% : AC-LVPECL, HSDS. LVDS. HCSL. HEAXEEMkER HNiEaE
OUT10_N 57 0 £, BB R HEH (OUTX_PIN),
OUT11_N 58 0 RHEpsIE 11, KB APLL2 1 APLL3, 3% SYSREF/1PPS fiitH. AJ4R7ER :
AC-LVPECL, HSDS. LVDS, HCSL., MEEXEBMmEMLAEMAESR | &
out11_p 59 o SE 4% H (OUTX_P/N).
ouT12_P 60 0 RS 12, KB APLL2 # APLL3. 3% SYSREF/1PPS i, 412
#%= : AC-LVPECL, HSDS. LVDS. HCSL. MEGXEEMHER LNiEME
OUT12N 61 0 B, BSR4 % E (OUTX_P/IN),
OUT13 N 62 0 BEhsH 13, RE APLL2 # APLL3. 3% SYSREF/1PPS i, T2
#3X : AC-LVPECL, HSDS, LVDS, HCSL., MEAEXEEMiFERHNIEAE
OUT13_P 63 0 B, BshArsHEE (OUTX_P/IN),
BRI
POR : ROM Wi% %
GPI026) 10 V0. S | FaizsT : GPIO WASMY
SDIO®) 16 /0 SPI # A 12C (4 (SDA)
SCK@“ 17 | SPI = 12C B4 (SCL)
SCS_ADD®) 18 I,S SPI ik ( %% ) 3 POR : I2C #13hi%4% | LSB ( =% )
PD# 36 I BRMFMTER (IRBEAEN ) , WEP 200kQ LI EBPEEREE Ve
POR : ROM M i% %
GPIO0®) 50 VO. S |Eaizsr : GPIO WAL (EBEEH)
POR : I2C =} SPI #%#%
GPIO1E) 64 VO. S |E#izs7 - GPIO AL (EBHEA)

(1) P=®jf, G=1 I=@A, O=fd, VO=WAZHE , A=EHl , S=KE,
(2) TEXNZSIMBAARE, XLENERATHRERNIMHRRITATHEREZASNRAESMEKT, ATRELCIRKIERE , &

A|MHEIE IC KE.

(3) HEFERBEHER PD# NEBFEEA 3 BPERE : 555kQ WERD ERHEREE Vee , 201kQ MERD ERREEE GND., HEM 2 8F

WMAEE - B 408kQ THIBFEEEZE GND,

(4) 670kQ LHIERFEEREZHE 2.6V LDO,

6 XX R
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5 %

5.1 £ | A EE

EERBAZKHTHIEEECEANS (BRESFHHB ) D

B/ME BAHE| By

VDD AR EBIRBE -0.3 3.6 \%

VDDO®) A EBEREE 0.3 3.6 \Y,

Vin B FNZ B AN A B ETE -0.3 VDD+0.3 \%

Vourt_Loaic BEA LA HEETE -0.3 VDD+0.3 %

Vour B A L B ESEE -0.3 VDDO+0.3 Y

T P 150 °C

Tstg TEREEE -65 150 °C

(1) BHANZFAMEEZT AR FFERIRT, BNEATMEEH TR THFEXLERATRERY ”‘%’z{*@-H%E’J{IﬂEﬂ’B%#T
REBERET. IRBHBRNETHAEELNEAFNEECENER , FHTRTLTRERET , XURSEERIFN TR,
MREH RE R F .
(2) VDD EFIERZEIRSIMRBE, FIE VDD NZBIRIGRE PD# A ESEFUMEANIB EBEA (POR) ZAT L&,
(3) VDDO fEFAEH HBIRSIMHEE, VDDO_x B4 EH HBEEMN A HER , AP x RRBBZRS,

5.2 ESD &4
=1 L X
AEREEER (HBM) , 4 ANSI/ESDA/JEDEC JS-001 , AR BIHI(M +2000
V(ESD) B E — — V
F B EE4HER (CDM) , &4 ANSI/ESDA/JEDEC JS-002 #5f |, AfE I | 4750

(1) JEDEC 314 JEP155 $gHH : 500V HBM BEB1E#5 A ESD BHIRE T L2475,
(2) JEDEC X 14 JEP157 $5H : 250V CDM BE FE#R 4 ESD 12HIREB TRL4%E7,

5.3 BWITERHK
EEHARABREZHTHIEEESENNE (BRIESEHA )

B/ME FHRE BAE] B4
vDD(" A% B8R B R 3.135 3.3 3.465 v
VDDO_x® MHBEREEC 3.135 3.3 3.465 \Y
VDDop IR LR B ETE 1.71 3.465 v
Ta ITHERERESSE -40 85 °C
T, &R 135 °C
TCONT-LOCK EEMEIREE - TE VCO EFRE 125 °C
tvop BB R A 3 et 1) () 0.01 100| ms

(1) VDD EFMENZEREIMREE, FTE VDD AKERBNENL LEE (POR) Z#T L&,

(2) VDDO B BEFESIMRBEE. VDDO_x B EREBENHHBR , Hh x RRBERS,

(3) CMOS #itHeBEBFH CMOS #ih LDO WAMFHREHRTE , BEXE 1.8V H 2.65V HE,

(4) \%DD BRNAZF 2.7V U LU EBAS LRSS MAYatE, M2 VDD MABIEHIEL , BT PD4 FiFN{KEF , EF VDD £E
HwA Ik,
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5.4 AMREFEE
LMK5C33216AS1
#igER() @ ©) RGC (VQFN) By
64 5|k
Raua SERERMA 21.8 °C/W
Reuctop) GEAK (TE ) M 1.1 °C/W
Reus ZFE e IRARAME 6.5 °CIW
Rouc(bot) EEHE (JKEP) MM 0.8 °CIW
Wt EEREB TS 0.3 °CIW
Wis SEBBRRBTSHK 6.3 °CIW

(1) BAXMBREGNESEER , BSR ¥4 IC HERAEF NARE , SPRAIS3,

(2) HAMEEEETER 49 MNEREL (7x7 2%, 0.3mm F, ) B 10 & 200mm x 250mm EBEEIR,

(3) fEBBWE, REBITAREBA—NMNERAEERNEBEEHEE (Tpes) , HRIRITERHLEE T, = Teceg + (Wg x Power)o W5 #9
MER JESD51-6 E Lo

5.5 BSEH
ERWSITRATNE (BRESEHA )
X ‘ WA RME  REE  ®RKAE| RY
BRSNS
OUTO Z OUT15 A 245.76MHz ,
LVDS/HSDS 400mV , APLL3 5% 5758
=5, BESME =2 %M DPLLI2 A 950~ 1040) mA
APLL1/2
OUTO0 £ OUT15 }3 245.76MHz ,
HSDS 800mV , APLL3 54 f8s =5, 1090 1200 mA
Ipp_ToT EBERE TR BER BB ER =2, A DPLL1/2 M
APLL1/2
OUTO0 £ OUT3. OUT14 M OUT15
(APLL1) # 100MHz , OUT4 E OUT7
(APLL2) # 312.5MHz , OUT8 & 1205 1315 mA
OUT13 (APLL3) 7 491.52MHz , HSDS
800mV , 2 A DPLL1/2/3
IDD-XO X0 ﬁl %ﬁ.iﬁﬁ X0 3.5 mA
Ipp-x02x B XO &SR ST H XO f&smaa() 0.3 mA
| S/ DPLL A AR KSR |INO 3.6 mA
po-NX IR IN1 3.1 mA
IDD-DPLL ﬁjl\ DPLL E’g ﬁiﬁiﬁﬁ DPLL(z) 55 mA
IDD-APLL1 APLL1 Eﬁﬁ,iﬁﬁ APLL1 90 mA
IbD-APLL2 APLL2 EB3iEFE APLL2 160 mA
IDD-APLL3 APLL3 B85 APLL3 120 mA
" o VDD_APLL1_XO EiF 3| MIEgE &
IDD-ANA E?uﬁﬁ%;ﬁ/ﬁ% Eg‘o %E{#EFHEW&?%??EQ 42 mA
i . VDD_DIG S8R5 MKy B F 2 H B 8%,
IDD—DlG ?&—?—E%‘J %I)Ihlé% Eﬁﬁﬁﬁﬁlﬁtﬁ%ﬁﬁo 34 mA
IDDO-CHDIV BN BIE D BRI BIRHFE 12 (BE D SRR 20 mA
AN AN A
DL/
~ & 1) HEIR e
loo0.DELAr 5/ 1PPS/SYSREF MIERR | sy 37ip gy 10 oA
E’\J EE:I)Iblﬁﬁ

8 XX R
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ERVETERAETNE (BRIEZSHHA )
B AR BME  BMRE  RAE| RN
HSDS ZE)hgs (VCM BF =51, lg, =
4mA , 100Q 41 ) * 19 mA
| MM HIREIEEM HSDS BFH |HSDS EHE8 (VCM BBF =81, gy = 99 mA
pDO-HSDS #® 7mA , 100Q 41 )
HSDS &8s (VCM BF =51, Iy =
10mA , 100Q K% ) * 2 mA
A ] AL L
IobOHESL E WHMABRMI HOSL 8RB | oq) s (M 500 &8 ) 30.5 mA
E AR A (INX)
BRI A 0.5E-6 200
f INX SARSEE MH
IN X INFE E oA 5 800 z
" BIERMASSRE 1.2 VDD + 0.3 v
ERBEmAER ©
Vi M A LR PHRERATE 05| v
VN-SE-PP BiRM A BEIZE RABEMAER ¢ 0.4 2| Vyp
VIN—DlFF—PP Eﬁ'fﬁl EEJ:TE?%'PE 5‘5/ ILEEEI ILﬂAmA ®) 0.4 2 Vpp
Vicum MARE ERBEESMA © 0.1 2 Y
BURE A 0.2 0.5 V/ns
avidt 5 AEEE -
ED@EA 0.2 0.5 V/ns
IDC WA 5z JE 1PPS 55 40 60 %
tPULSE—1PPS ﬁkﬂ’ﬂ 1PPS HZOEFﬁJE 1PPS Eﬁ%)q:f%% 100 ns
BB INX_P = INx_N , 2/ 50Q
Iin-DC B ARBR #100Q WEPLE | BARZAXTE -350 350 pA
AR
Cin BABRR B, S5 2 pF
XO/TCXO # A% (XO)
folk XO i ASAEBE ) 10 156.25| MHz
\Y, LVCMOS WA S £ E 1.4 VDD +0.3 v
" PR BEFBARALR @
V)L LVCMOS # AR E 0.8 v
V|N-SE BinA A BEEE RmBEWMAER © 0.4 VDD +0.3| Vg
dv/dt MAEESR 0.2 0.5 Vins
IDC WA GZELE 40 60 %
& 37|
o B AR i%ﬂﬂl XO_P , 2/ 50Q # 100Q KB 350 350 uA
Cin FNEIHENRABR 1 oF
Cext ABRIRB/EBRE 10 nF
APLL/VCO %1
. I APLL3 S ¥R i 5 5 Es 10| MHz
PFD R APLL1. APLL2 %8R %5 5% 125|  MHz
fycot VCO1 $AESEE 4800 5350| MHz
fucoz VCO2 SAESEE 5595 5950| MHz
fucos VCO3 SAESEE 2433  2457.6 24822 MHz
h = T 8] B4 B
LU LOoK APLLA 881 E/EE&EM& APLL1 i 2 A 9 B 20 35l ms
h =t 1 8] B4 B
bpLL2L0cK APLL2 881 E/ﬁiﬁﬁﬁum APLL2 i 2 A 9 B 350 460 ms
h g \ = E T IE A B
tAPLLSLOCK APLL3 82t %\:Rﬁiﬁﬁ'é%m APLL3 % 2 Ay B 125 13l ms
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ERWESTRETNE (BRIESEEA )

¥ WA= BME BEE BAE \ L Xirj
HSDS # H4#%44¢ (OUTX)
fout WHAETE 1E-6 1250| MHz
VOUTDIFF EPRHIER 2xVop- mVpp
HSDS
fout < 100MHz , lgy = 4mA 350 400 440 mVv
fout < 100MHz , lgy = 7mA 625 700 750 mv
fout < 100MHz , loye = 10mA 900 975 1050 mV
100MHZ < foy < 325MHz , Iyt = 4mA 335 400 445 mv
100MHZ < foy < 325MHz , Iyt = 5mA 425 500 575 mVv
100MHz < fo < 325MHz , Iy = BMA 510 600 690 mv
100MHz < fo < 325MHz , Iy = 7MA 595 700 805 mV
_ 100MHzZ < fo < 325MHz , Iy = 8MA 680 800 920 mv
VoD-HSDS HSDS #i HH BB E 12 1R
100MHZ < fo < 325MHz , Iy = 9mMA 765 900 1035 mV
100MHzZ < fo < 325MHz , oy = 10mA 850 1000 1150 mVv
325MHz < fy 1 < 800MHz , loy = 4mA 300 350 400 mv
325MHz < fo 1 < 800MHz , Iy = 7mA 580 640 700 mv
325MHz < fo 1 < 800MHZ , loy = 10mA 800 865 940| mv
800MHz < fy 1 < 1250MHz , loy = 4mA 235 320 400 mv
800MHz < fy,; < 1250MHz , loy; = 7mA 480 625 740 mv
800MHz < fy i < 1250MHz , lo,e = 10mA 600 800 1000 mV
VoH WMEHBEESHEY VoL + Vop mVpp
VCM B85 = s1 50 150 250 mVv
VoL i B K
VCM B8 = §2+3 300 470 720 mv
VCM & = s1 5 52+3 \\//g;/; v
Vom SRR VCM B = 52 , Iy = 4mA 0.6 0.7 08| v
VCM BB =83 , Iy = 4mA 1.125 1.25 1.375 v
*EEE’J APLL ,_*EEE’\JJE%E%E%HEEE 50 oS
texew RS (12) SMERE , MENA _
TEEE"J APLL , #RIM &5 =& MIBE 80 ps
SINERE , Az E
o/ Z= 0,
St X CAP EN =0, G, = 25F 20 250 3% ps
100MHz < four < 325MHz , 20% =
80% , loyt = 8MA , OUT_x CAP_EN = 165 225 260 ps
0, C_=2pF
N ST < < L
tr/tr EF/ TR ; 8OOAM,HSJ ngi6 :gil\zllrzlz: 62,0 C/oL ipF 175 230 300 os
< o
T o I ST
< 0
T I
oDC wmH Al 48 52 %
HCSL %M (OUTX)
fout MR E HSCL # R 25 100 650 MHz
VoL i EEE T -150 0 150 mV
Vou MHBEESHEF 600 750 900| mvV
VMIN AHEERNME SIETH -300 0 150 mv
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ERWESTRETNE (BRIESEEA )

¥ Wi BME  BMRE  RAE| RN
VMAX AHBERAE DIE A 600 750 1150 mV
Z\ 5 O R KR +150mV s
dv/dt ENRMHERER OUT x CAP EN =1, C_ = 2pF 2 4|  Vins
Z\ O RHHE +150mV s
dv/dt EoWMEERR OUT x CAP EN =0, C, = 2pF 3 5| Vins
1AEK APLL , R/ E 2 RS FEE 50 s
t i (12 HINBRME , MERKA P
Al iy
SHEw i MR APLL , BEK G2 M AIEE ol o
HIRBE , AZE P
Vcross HIHEBEERR R fout = 100 MHz 300 500 mV
AVCROSS EEJ:E;EQ,@Q'{K fOUT =100 MHz 75 mV
oDC WSzl 45 55 %
1.8V LVCMOS i %1 (OUTO0/M)
fout WHAETE 1E-6 200| MHz
VoH WHS8RE loy = -2mA 15 \%
VoL #wHEBEE loL = 2mA 0.2 v
tr/te W LA/ T RERtE 20%ZE 80% 150 ps
OUTO_P, OUTO_N, OUT1_P,
OUT1_N EBMRBEMNHRY , HEH 60 s
APLL 54 s A% s B, HE P
- T R H9 AR A A 48 HH € B (LVCMOS)
FARER APLL , AEREIH 5 2 558 0 46
SRERE. LVCMOS ME 55 H 2 [A#Y 0.7 1 1.3 ns
oDC WA=l 45 55 %
R g R 54 64 75 Q
2.65V LVCMOS % HH 4%t (OUTO/1)
fout HHAETE 1E-6 200| MHz
Vou AHEHEE lon = -2mA 23 Y
VoL mEEBE loL = 2mA 0.2 Y
tr/te B /T B AR 20%Z 80% 150 ps
OUT_P. OUTO_N, OUT1_P,
OUT1_N EEHMRBEMNRYE , EH 60 S
APLL JE SRS H H A 9A%E. R P
tsi 5 R HYAR 1 R % € B (LVCMOS)
HAEE APLL , AEREIM 5 25788 A0 56
SFERE. LVCMOS ME 54 H 2 [A#Y 0.7 1.0 1.3 ns
Rt
AR AR R
PNFLOOR (fOFFSET > 10MHZ) 25MHz -155 dBc/Hz
oDC Al 45 55 %
R s PR 40 50 65 Q
3.3V LVCMOS GPIO Etéh#a 4514 (GP100/1/2)
fout A5 HIRE GPIO1, GPIO2 25| MHz
VOH ﬁ&l‘%%& IOH =2mA 2.4 Vv
VOL ﬁﬁj{&%& |o|_ =2mA 0.4 \
IIH ﬁAE Eﬁ.iﬁ V|N= VDD 100 UA
I WMHEBFER Vin =0V -100 pA
tr/te W EF T e E 20% = 80% , 1kQ =& GND 0.5 1.3 2.6 ns
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13 TEXAS

LMK5C33216AS1 INSTRUMENTS
ZHCSUDS — JANUARY 2024 www.ti.com.cn
HEWETRATUS (BRIESHHSA )
B Wittt ®0ME  REE BKAE B

#¥F OUTO_P, OUTO_N,
OUT1_P. OUT1_N CMOS % i
tsk W E R # GPIO1, GPIO2 #H R, 7.5 1 ns
GPIOx_SEL = 115
fout = 100kHz

oDC WHSZER 45 55 %
R s PR 35 42 50 Q
PLL ¥ T eh IR 1S4

XO = 48MHz , fout = 1222.8MHz , |§

235188 P1apLi3 =2 , HSDS % VOD 45 fs

= 800mV

XO = 48MHz , fout = 614.4MHz , &%

] P1apLLs =4 , HSDS W VoD 2 35 50 fs

800mV

XO = 48MHz , fout = 491.52MHz , [&§

ﬁﬁ%ﬁ P1APLL3 =5, HSDS mﬂj VOD 40 57 fs

= 800mV

XO = 48MHz , fout = 245.76MHz , J§

2458 P1 =10, HSDS %t VOD 45 64 fs

APLL3 #i i 12kHz & 20MHz |5 goomy

RJapLis A% RMS £z

XO = 48MHz , fout = 245.76MHz , &
%ﬁ}éﬁ*jﬁ%ﬁ P1Ap|_|_3 =1 y HSDS ﬁﬂj 50 62 fs
VOD = 800mV (10)

XO = 48MHz , fout = 122.88MHz , 3%
%ﬁﬁﬁ*jﬁ%ﬁ P1Ap|_|_3 =1 y HSDS ‘trﬁiHj 55 86 fs
VOD = 800mV (19)

XO = 48MHz , fou = 245.76MHz |,
HSDS %l , AiE VOD #¥

XO = 48MHz , fou = 122.88MHz |,
HSDS #iil , Fi5 VOD 8% , RafE 60 90| fs
OUT14 1 OUT15(1)

XO = 48MHz , fou = 122.88MHz ,
HSDS #itt , i VOD B , {XR 80 119 fs
OUT14 1 OUT15

50 80 fs

APLL3 %t #4 12kHz & 20MHz
RJapLLs 05> RMS $138
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ERWESTRETNE (BRIESEEA )

¥ AR B/ME  BAE 2 BAE| FY
X0 =48MHz , APLL2 9 fo =
153.6MHz (VCO2 = 5836.8MHz).
155.52MHz (VCO2 = 5598.72MHz).
174.703084MHz (VCO2 = 5765.2MHz)
= 184.32MHz (VCO2 =
5898.24MHz). 10 150 fs
HSDS #i , OUT4, OUT5, OUT6 #l
OUT7 = OUT2 #l OUT3 #y VOD =
800mV. HEFTEHEMMEAS , APLL3
A 156.25MHz,
XO = 48MHz , fy = 161.1328125MHz
= 322.265625MHz (VCO2 =
RJ APLL2 %i iy 12kHz & 20MHz |5800.78125MHz) , =% APLL2 9
APLL2 0% RMS #3) 212.5MHz (VCO2 = 5950MHz). 110 150 s
HSDS #it , OUT4, OUT5, OUT6
1 OUT7 # VOD = 800mV,
EFfEH MM EAR , APLL3 SR
156.25MHz,
XO = 48MHz , f, = 156.25MHz
= 125MHz (VCO2 = 5625MHz) ,
= APLL2 #9 100MHz (VCO2
=5600MHz), HSDS % , OUT4, 110 150 fs
OUT5, OUT6 F OUT7 = OUT2
1 OUT3 #9 VOD = 800mV,
EFEEMEEAS , APLLI SR
156.25MHz,
RJ APLL1 % HHEY 12kHz & 20MHz | XO = 48MHz , fout = 100MHz , HSDS 200 300 fs
APLLT % RMS 83 %t 2888 VOD 2= 800mV
— Vece = 3.3V, Vy=50mVpp , HSDS,
PSNRVDDO_O_1 EE.IE“*F*H]%IJ VDD_0_1 LVDS ﬁ LVPECL mﬂjo (12) -105 dBc
. Vce = 3.3V, Vy=50mVpp , HSDS,
PSNRVDDO_2_3 Eg./ﬁ"ﬁ%)‘“?ﬂ]ﬁu VDD_2_3 LVDS ES?. LVPECL ﬁiﬁo (12) -105 dBc
e Vce = 3.3V, Vy=50mVpp , HSDS,
PSNRVDDO_4_7 EE./JE"%%F?H»'%U VDDO_4_7 LVDS ES?, LVPECL ﬁiﬁo (12) -110 dBc
e Vce = 3.3V, Vy=50mVpp , HSDS,
PSNRVDDO_8_13 EE./E“%%F?H]%U VDDO_8_13 LVDS E&, LVPECL ﬁﬁ:‘lo (12) -110 dBc
PSNRvppo_14_1 T 18 T 4 2 Vce = 3.3V, Vy =50mVpp , HSDS., )
s BRI VDDO_14_15 LVDS = LVPECL # . (12 110 dBc
PSNRVDDiAPLL‘I Ene = | Vee =3.3V, Vy=50mVpp , HSDS. _
o BRI VDD_APLL1_XO LVDS = LVPECL # . (12 100 dBc
[ Vce = 3.3V, Vy =50mVpp , HSDS.,
PSNRypp apLL2 | BIRERFE % VDD_APLL2 LVDS = LVPECL # . (12) -105 dBc
[ Vee = 3.3V, Vy =50mVpp , HSDS,
PSNRVDD_APLL3 EE;IE"*F‘%D%U VDD_APLL3 LVDS EE LVPECL mﬂjo (12) -105 dBc
— Vce = 3.3V, Vy=50mVpp , HSDS,
PSNRVDD_DIG EE.IE“*F*H]%IJ VDD_D'G LVDS ﬁ LVPECL mﬂjo (12) -120 dBc
PCle #5h451E
J PCle £ 1 /X (2.5GT/s) B4 |APLL3, APLL2 =} APLL1 fiit , 3 £ 08
PCIE-Gen1-CC Bz RIS . 5| psp-p
PCle % 2 f{ (5.0GT/s) B4 |APLL3, APLL2 = APLL1 fitH , 3 1%
JPCIE-GenZ-CC e ( ) @E*ﬁ'é " = 85 250| fs RMS
PCle 2 3 1 (8GT/s) BAR##l |APLL3., APLL2 = APLL1 #idi , 3 £
JPCIe—GenS—CC iib ( ) ﬂg‘ﬁﬁ*ﬁ'ﬁ ﬂl = 25 100| fs RMS
PCle 2 4 X (16GT/s) BARE |APLL3. APLL2 = APLL1 #ittl , 3 £
JpCleGent-CC | y2p ( ) EEE » = 25 100| fs RMS
PCle 2 5 X (64GT/s) BAR S |APLL3., APLL2 = APLL1 it , 3 £
JPcle-Gens-cc Bz ( ) BREITE § a 9 50| fs RMS

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMK5C33216AS1

EXXHRE 13

English Data Sheet: SNAS885


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSUD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUD9&partnum=LMK5C33216AS1
https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com/lit/pdf/SNAS885

LMK5C33216AS1
ZHCSUD9 — JANUARY 2024

I

TEXAS
INSTRUMENTS

www.ti.com.cn

ERWESTRETNE (BRIESEEA )

B8 MR &4 &/ME HMAE BAE| B
PCle & 6 £ (32GT/s) BAK APLL3, APLL2 = APLL1 312
JPcle-Gens-cC ;_:ﬁ; BEAR( s) BRnYe B i & 6 40| fs RMS
DPLL #5t¢
froc %ZFI;I%S/DPLLZIDPLU # TDC & 1E6 .
de/dt ED 46 5 18] Y 48 4 $e R AlRIESEE 695 ns/s
DPLL-BW DPLL HREEH# 5 Al YR FREREE 77 T (16) 1E-3 4000 Hz
Jpk DPLL FAXREZIEE 0.1 dB
A=t o A G.8262 %W 1 M 2 ¥Rk, HEA
Jrou RS %) = 10Hz , 25.78152Gbps & RE 6455 Ulp-p
DCO 4
foco-DPLL DPLL DCO $i=ii&E R DPLL3. DPLL2. DPLL1 -200 200/ ppm
h RAE PN
QSPLLS R FRIBIRS RN APLL BT 200 200 ppm
foco. DCO $ARiFi%E =
DCO-APLL APLL2. APLL1 &b FRERASHN 1000 1000
APLL Z1TIRZS - ppm
BIERW (ZDM) H5E
DPLL3 : OUTO & OUT10 1E-6 1250| MHz
fouT.ZDM B ZDM B #9 5 R RE E DPLL2 : OUTO 5 OUT4 1E-6 700| MHz
DPLL1 : OUTO 1E-6 1250| MHz
ouTO , fiy< f fout <
NE:4 i s 1IN TDC_MAX > 'OUT
tDLY—ZDM EFH ZDM ETE’J?ﬁiAE?ﬁiH&'%%L fTDC_MAX y DPLLX_PH_OFFSET = 150 ps
172500
¢ B ZDM B A E 5 EAAEE | OUTO , fin< frpc_max » fouT S 65| sos
DLY-VAR-ZDM R, froc_max » DPLLx_PH_OFFSET =0 P
1PPS B
. . |XO=48MHz , F)RiRE =
=7 <t 54T 4 ﬁ y
tDPLLiFL :\;g 1PPS BEA4#9 DPLL S8 +25ppb , -180° < © <180°, DPLL 5 6 S
LBW = 10mHz , SR8 Af,y < +4.6ppm
XO = 48MHz , #)IRiRE =
¢ KA 1PPS EfRTH) DPLL 4841 | +25ppb , -180° < © < 180°, DPLL " 38 s
DPLL_PL At LBW = 10mHz , DPLL LBW =
10mHz , 881 < +100ns
T rh el st
INx = 1Hz , INy = 1Hz , ©48i35. INx
INy #E33HHf"# -180° < © < 180°, 4 +ps
DPLL LBW = 10mHz.
INX = 8kHz , INy = 8kHz , B4,
thiT Y6 50 (8] 49 AE iz B AR INx 0 INy #5338 fm# -180° <O < 19 +ps
180° DPLL LBW = 1Hz
Nx = 25MHz , INy = 25MHz , B85,
INX F INy 8344 m% -180° <O < 18 +ps
180° DPLL LBW = 1Hz
INx = 1Hz , INy = 1Hz , B3R, INx
INy A3 HA R -180° < © < 180°, 0.85 +ppb
DPLL LBW = 10mHz
INx = 8kHz , INy = 8kHz , B85,
furr )40 50 F) 9 ST R BR AR INX F INy #8334 ®R% -180° <O < 0.45 +ppb
180° DPLL LBW = 1Hz
INX = 25MHz , INy = 25MHz , E 41,
INX F INy 48544 R% -180° <O < 0.63 +ppb
180° DPLL LBW = 1Hz
TR HER

14 BEXXHERE
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S Wik S &/ME HMAE BAE| B
APLL3 = 2457.6MHz , VCO /&
25EE =2, 0.5 5EERE ,
1Hz < OUTx < 122.88MHz , 13.13 ps
ANA_DELAY_LINEARITY CODE = 2
APLL3 = 2457.6MHz , VCO /&
2B =1, 2 SEERE ,
1Hz < OUTx < 122.88MHz , 26.25 ps
t ERER S (9 ANA_DELAY_LINEARITY CODE =5
ANA-DLY APLL2 = 5625.0MHz , VCO J&
5% =3 , 1 FBEIRE | 172 .
1Hz < OUTx < 156.25MHz , : P
ANA_DELAY_LINEARITY CODE = 3
APLL2 = 5625.0MHz , VCO /&
258 =4, 1 SEERE ,
1Hz < OUTx < 156.25MHz , 229 ps
ANA_DELAY_LINEARITY_CODE = 4
APLL3 = 2457.6MHz , VCO &
2588 =2, 0.5 SEERE ,
1Hz < OUTx < 122.88MHz , -6.56 6.56|  ps
ANA_DELAY_LINEARITY_CODE = 2
APLL3 = 2457 6MHz , VCO /&
2IEE =1, 2 ZEERE ,
1Hz < OUTx < 122.88MHz , -13.13 1313 ps
t — ANA_DELAY_LINEARITY_CODE =5
- a N Z )
ANADLY-ERR APLL2 = 5625.0MHz , VCO /&
28R =3, 1 EERE ,
1Hz < OUTx < 156.25MHz , 86 86| ps
ANA_DELAY_LINEARITY_CODE = 3
APLL2 = 5625.0MHz , VCO /&
2IEE =4, 1 FEERE ,
1Hz < OUTx < 156.25MHz , -11.45 .45/ ps
ANA_DELAY_LINEARITY_CODE = 4
tana-DLY-RANGE | RIVEEIRSE 31 tAg‘g ps
EEYERSEE AT AEE N =
0 £ 31 MERIERENBE,
tanabDlvace | ERUEREE ANA_DELAY_LINEARITY_CODE = 25 25|  ps
3. 4, 58}, SEFREMEX FHME N x
tana-DLY-sTEP HIBIMBERIRE
ANA_DELAY LINEARITY CODE = 2 333 450|  ps
e ANA_DELAY_LINEARITY_CODE = 3 450 600 ps
tANA-DLY-LIN EIVEER & E (14)
ANA_DELAY_LINEARITY_CODE = 4 600 750  ps
ANA_DELAY_LINEARITY_CODE =5 750 1050|  ps
3 BB EH A% (GPIO0, GPIO1, GPIO2, SCS_ADD )
Vin WABBE 1.4 Vv
Vim WA FRBE 0.6 095 Vv
WMARZE, FAAINHEENIERE PD# T
Vim MAFBEEBRE (8 0.7 0.9 \%
Rures AFHEF ARESNH T s 168 1m0l xo
Ry (J?S):FEF B ERENAI LhEE 470 506 580 KQ
Vi HWAKBE 04| Vv
IIH ﬁl% Eg-;ﬁ; VIH =VDD -40 40 HA
|||_ ?ﬁlﬁ%b‘ﬁ V||_ = GND -40 40 LIA
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ERWESTRETNE (BRIESEEA )

b2 Wi BME BEE BAE| B4
Cny (AR 2 PF
2 B BEM ALY (PD#, SCK, SDIO, SCS_ADD ; LS8 GPIO0, GPIO1 fl GPIO2
ViH MASBRE 1.2 Y
Vi MARBE 0.4 v
Iy WMABER Viy = VDD , PD# BRoh -40 40| A
I WAKER VL= GND , PD# B4k -40 40| A
I BAB BT |\3/EI_H = VDD , PD# # A Ef 200kQ LI 57 24| A
I RS \B/ﬁL = GND , PD# # A Ef 200kQ LI 57 24| A
FTF GPIO SYNC. SYSREF i
wont |l Focy s B rDEV ity | * 200 &
AR E
CiN MWMABRR 2 pF
BRW 4 (GPIO0, GPIO1, GPIO2, SDIO)
Vou HESRE lon = 1MA 2.4 v
VoL mEEBE loL =1 mA 0.4 Y
e it £ TR 20% 2 80% , LVOMOS 8%, 1k0 2 00 ps
FR# (GPIO0, GPIO1, GPIO2, SDA)
VoL i T loL = 3mA 0.3 v
loL = 6mA 0.6 v
loH 0 SR R -15 15| pA
SPI RIFFER ( SDIO. SCK. SCS_ADD )
SPI 4§85 20| MHz
f FEREE - &
SCK S_F,P)I\Ei%fﬂ ; £ SRAM EEA 5 10/ MHz
t SCS ZE SCK iR B ( FFRBEE 10 ns
A
t, SDI & SCK g @ HtH 10 ns
ta SDI Z SCK {RiZHt[H 10 ns
ty SCK &8t 25 ns
ts SCK K &8 8t /E 25 ns
tg SCK Z SDO Bk #izE 20 ns
t; SCS BkHRE 20 ns
o Jsacgg )E SCS i EmiHE ( LRBIE 10 ns
I2C RFER ( SDA, SCL)
Vin MABBE 1.2 v
Vi WMAKBE 0.5 \%
Iy AR -15 15 pA
CiN MWMABRR 2 pF
VoL wHRBE loL = 3mA 0.3 Y
VoL B E loL = 6mA 0.6 v
foar I2C mf4hiE T;;:ﬁ - 122 kHz
tsu(START) R B Ll #E SDA HIEHBF 27T SCL B =T 0.6 us

16 BEXXHERE
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EEUGEITERETNE (BRIESHHA )

B AR B/ME LBl BAE| B
tH(sTART) B &4 RIFHE 1£ SDA ARBF 2 /G SCL FIKLEF 0.6 us
tw(scLH) SCL kHRES®ET 0.6 us
tw(scLy) SCL fkHREKBF 1.3 us
tsu(spa) SDA & EATH 100 ns
th(soa) SDA fR¥#FETE 1£ SCL AE®BF 2 /5 SDA B# 0 0.9 us
tRON) SDA/SCL #i A L F et 300 ns
tran) SDA/SCL % A T Bead 300 ns
tr(ouT) SDA #i i T B a i Cgus < 400pF 300 ns
tsusTop) FIERERERH 0.6 us
taus ;:I}E(T?P F START Z[EH B &z R 13 us
typ-DAT BIEA et 0.9 us
tvp-ACK BIEAE R IARE 0.9 us
EEPROM %k
NEE.CYC EEPROM Hi2EH 100| A
fSRAVLRW EEPROM SRAM ZF [HiEE/E 0 ms

A KB B (6]

(1) XE— XO BIMERNBREE. =1 XO BIMSRTHE - EEHRMNETRERE,
(2) XR— DPLL WERHEE. =1 DPLL FHE—NEFHEREMNBRHEFE,
(3) REFX_ITYPE =8 & 12,
(4) REFX_TYPE =1, 335, JEIRZN4 A EIEEEET GND, BABEET GND = 50Q E#EE GND,
(5) REFx _ITYPE=1, 355,
(6) HESENERBESTEAALENASTESEIBNRATEM,
(7) = XO WMAFBAT APLL RN FZFNRALLBIRRA , APLL R ZHERSFUREN 2 7K /ME.
(8) H1F®E XO_ITYPE=8 = 12,
(9) FEZBXOITYPE=1, 3&H5
(11) PSNR REEEN Vy BIHENT 100kHz M 10MHz ZEKEZRFELL 1.0uF ZFRBEEA VDD F VDDO 5| RIS 8 38 # B
B¥ (L dBc W),
) WHOMREL ., BE LBH SYNC_SW K SYNC R
) BENBRUERSKET APLL 52 e H AR 31, FEEMIEREEMRER 0.5, 13 2,
) BEBERBERLIERSEE AR tanaoLv.rance RIEFEBIER LM E
(15) AWEP LR EBENTCFRETHBENTCUARE-—BNTEARELL.
) DPLL FREE# T MM TF TDC SR 1/100 BT APLL IREEHETH 1/10,
) CAP_DIG 5IMIFiERE— 10uF KBRS , M VDD_DIG 5IMIEHF — 0.1uF MY EIFIRKER — 220Q REAHIK — 0.1uF — 5k,

i PP I

: I I I I I : I

el | [ [ | ' |

) |

p— | | J T

WR A4 X A13..D1/A1 >< DO/AO X DON'T CARE |
| |

I
I
] 1
I
| —> et :
I I
| I
I

SDI Write/Read

SDO Read

X

't7'

| 5
DON'T CARE X D7 ><:( D1 X DO
I J

-

I
-

|

|

|

|

|

| |
| —» 413

5-1. SPI EAREFHE
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: t : e te 1o s )] | |
| | | | |

SCK DON'T CAREN | \ N\_

NSNS N N :
: :4—»4—»: . 5 |
) DONTCARE Y R \|< Al4 ><| A3 A1 X A0 X DON'T CARE |

T

—» —ig .

]
I
! | )
I

SDO DON'T CARE D7
| X o X3
I
|

sCS \
I {(
I

o
o
=

>
3

<

P

.

W]
!

B 5-2. SPI & iR FE
ot el ple b5 )
! I I I I | :
I
s ovrorn | N\ o N S N\ S S
! et gl ts ) [ ! ! N —t . !
- o= | 5 I G ——
SDIO  DON'T CARE >AI w /|< Al4 ><I A13:'...A1 X A0 >':'|< 7 X Dt)e...m X DO X IDON'T CARE
: . : [} t |
I
scs \ y %_ﬂ\__
| D)) [ |
—» 1t |

B 5-3. SPI =& #liEme FH

4 —- Vinsm
|
4~ Vigsw

B 5-4. 12C R FEE
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Voutoirr = 2 x Vop

80% —— fm oo -
| |
| |
OUT_REFXx2 -~ —f—-1—-————————— -- Vour,se
v Y
20% — —f - e ——N__
Lo Lo
! !
tr tr
5-6. Hini H B EM LA/ T R
|
INx_P p
| Single Ended
|
|
|
|
INx_P }
>< XX X X e
INX_N |
| tPHo,DIFF
>
ouTx_P -~ |
|
>< >< } >< >< >< Differential, PLL
OUTX_N e ‘
} —N: :4— sk DIFFINT
|
ouTx P i
>< >< \ >< >< >< Differential, PLL
OUTx_N : I
|
|
|
|
|
|
OUTx_PIN | Single Ended, PLL
|
|
|
|
OUTx_P/N Single Ended, PLL
5-7. £ M i HEMNAELRES
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5.7 HAVSM

$7) = 44fs RMS ( 12kHz E 20MHz )
fAPLLS = 2457.6MHz

5-8. APLL3 BAW [ 491.52MHz HSDS #& i}

M
(=

Agilent E50528 Signal Source Analyzer

PPhase Noise 10,0008/ Ref -20.00dBcfHz
20m Carrier 245.759972 MHz T 6,0966 By
g $I7 100 Az | ~116.3024 dBC/HE
2 1 kHz -127.3645 dBC/HZ
0o 3: 10 knz | -126.9510 dBc/Hz
4% 100 kWz| 14605775 dBCrHz
-40.00 511 MHZ ~161.1180 dBC/HZ
61 10 MHz | -162.2867 dBC/HZ
-s0.00 7i 20 MWz -162.4831 dc/hz
x: start 12 kHz
E Stop 20 MHZ
o center 10006 mHz
Span 10.088 MHz
70,00 [ e oo )
Analysis Range x: Band marker
-80.00 Analysis Range ¥: Band marker
Intg Nojse: 85,1538 doc / 19,69 MHz
-90.00 RMS NOiser 78.1315 prad
4.4768 mdeg
-100.0 RMS Jitter: 50.598 fsec
Residual FM: S88L30 Wz
-110.0
-120.0
-130.0 2
3
-140.0
-150.0
3
-160.0 x
-170.0 i &
e ES K 16 El ey
Freq Band [99M-1.5GHz] LO Opt [>150kHz!

#43) = 51fs RMS ( 12kHz & 20MHz )
f/-\F’LL3 = 2457.6MHz

5-9. APLL3 BAW R4 245.76MHz HSDS

Agilent E5052B Signal Source Analyzer
M Phase Noise 10,0008/ Ref -20.00d8c/H:
2000 Carrier 122 873995 MH: - 5.5%4 cy
. 31: 100 Hz 2 Al C/HZ
2: 1 knz | -127.1784 dBc/Hz
e 5: 10 knz | -135.3233 dec/Hz
43 100 kHz -154.5411 dBC/HZ
-40.00 §: 1 MHz =164.1132 dBC/HZ
6. 10 MHz  -164.6055 dBC/HzZ
-50.00 F:o 20 MHZ  -165.4481l dBC/HZ
®: Start 12 kHz
R Stop 20 MHz
o center 10,006 MHz
Span 16]988 MHz
-70.00 === Hoise =--
Analysis Range X: Band Marker
-80.00 Analysis Range ¥: Band Marker
Intg motse: -G0.1862 dBC / 156.60 MHZ
-o0.00 RME Noisel 43,7727 prad
2.50763 mdeq
100.0 RMS Jitter: 56.605 fsac
Residual FM: 400,692 Hz
-110.0
-120.0
-130.0
2
-140.0 o
-150.0
-160.0 by
A
-170.0 5 6
oo = & Eil &
Freq Band [99-1.56Hz] LO Opt [>150kHz

#3h = 57fs RMS ( 12kHz & 20MHz )
fAPLLS = 2457.6MHz

5-10. APLL3 BAW HJ 122.88MHz HSDS #i i}

YPhase Noise 10,0008/ Ref -20,00dBcHz
2000 )

i3
&
3

|
\

Canier 322.265555 MHz T~ 6.4%
100 Hz| | -82.7355 dBc/Hz
1 kHz  -109.8353 dBc/Hz
10 kHz  -124.9871 dBc/Hz
50 kHz | -132.1936 dBc/Hz
100 kHz -132.6454 dBec/Hz
-142.3339 dBc/Hz

1 M [
10 MHz  -160.3298 dBc/Hz
20 MHz  -158.8500 dBc/Hz
Start 12 kHz
Stop 20 MHz
70,00 Center 10,006 MHz
Span 19.983 MHz
1,00 = Noise —
fnalysis Range X: Band Marker
90.00 Analysis Range Y: Band Marker
Intg Noi 77.0697 dec / 19.63 MHz
i 166 prad

¥

L b
8
=
3
i

40,00

50.00

60.00

100.0
RMS Jitter: 97.5

110.0 Residual FM: 843.483 Hz

120.0

130.0 g

140.0 48

150.0 3

]

170.0

00 a5 & - Ak A XA

£ = 98fs RMS ( 12kHz = 20MHz )
fAPLLZ =5800.78125MHz

5-11. APLL2 i 322.265625MHz HSDS #I

20 HEXXHRGE

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMK5C33216AS1

English Data Sheet: SNAS885


https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSUD9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUD9&partnum=LMK5C33216AS1
https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com/lit/pdf/SNAS885

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

LMK5C33216AS1
ZHCSUD9 — JANUARY 2024

5-12. APLL2 B 312.5MHz HSDS %

Phase Noise 10.00d8/ Ref -20.00dBc/Hz

-20.00 p Canier 212.499933 MHz T~ 6.9%0 dBm
! 513 100 Hz| | -86.5552 dbc/Hz
. 2: 1 kHz | -114.2093 dBc/Mz
Hon 3: 10 kHz  -128.4254 dBc/Hz
4: 50 kHz | -135.9867 dBc/Hz
40,00 55100 kHz | -136.3605 dBc/Hz
6: 500 kHz  -143.4310 dBc/Hz
50,00 7 iz | -140.3751 dBc/Hz
8: 10 MHz | -162.3617 dBc/Hz
000 95 20 MHz | 62,2774 dbc/iz
X: Start 12
Stop 20 i
70,00 Center 10.006 MHz
Sah 15.588) Witz
1,00 — No
Falysis Range Xk Rand Marker
o0 Analysis Range ¥:
Intg Noise: -80. 2610 dac / 15,69 WHz
RMS Noise: 137.234
100.0 86294 mdeg
RMS Jitter: 102,784 fsec
1100 Residual FM: 627.726 Hz
1200 5
1300
3
1400 5
1500 3
1600 gt A
&
1700 ]
1800 = = grice Py ey

$3h = 103fs RMS ( 12kHz & 20MHz )

fapLL2 = 5950MHz

5-13. APLL2 §y 212.5MHz HSDS #i tH

»Phase Noise 10.00dB] Ref -20.00dBc/Hz

Canier 161132814 MHz T~ 7.1%

7 dBm

20,00

40,00

100.0

110.0

120.0

130.0

140.0

180.0

160.0

170.0

100 Hz 1115 dBc/Hz
1 kHz -115 15092 dBc/Hz
10 kHz  -129.7194 dBc/Hz
8.2470 dBc/Hz
6.8270 dBc/Hz
J1aslasds dBc/Hz
1 MMz -143.0773 dBc/Hz
10 izl | 1651579 dec/Hz
-162.9603 dbc/Hz
g Start 12 kHz

¥,

X100 By £ e
=
s
3
5

Center 16,008 e
an 15.988 MHz
LU Joap 2P
Fialysis Range Xs Band Marker
Analysis Range ¥: Band M
Intg Noise: S8z 5373 dBc / 15,69 Whz
RME Noise: 10
taaaze mdeg
RMS Jitter: 100,759 fsec
Residual FM: 541.57 Hz

180.0

P & Fey

Pt & ey

fapLL2 = 5800.78125MHz

$47) = 101fs RMS ( 12kHz &

20MHz )

5-14. APLL2 #9 161.1328125MHz HSDS # it

[VFhisse Noise 100008 Ref -20.000BC/Hz

Carrer 155519990 e 64257 co

B =
fAPLLZ = 5598.72MHz

5-15. APLL2 #J 155.52MHz HSDS & i

101fs RMS ( 12kHz & 20MHz )

Xemusnbunl

100 Wz | 8816645 dac/nz
1knz 11713652 dac/nz
10 knz 13414252 doc/nz

S Jitter: 101.4
Residual FM: 461,612 h2

VPhase Noise 10,0006/ Ref 20,0086/
20,00 by

Carier 153600000 it
Top | -89(26%9 dbc/iz
1knz L

55
The CdadineEs g
16317289 dec/hz

cerv\:er 10 00z iz
Mz

Analysis Range xi Band Harker
Analysis Range v; gand u:
: -g3.3324 dBc 755 60 wnz
* 96,3502 pra
43308 hasg
RMS itrer: 00.844 fsec
Residual Fm: 505,01 Kz

6

443 cim

5004 =

#43) = 100fs RMS ( 12kHz &
fAPLL2 =5836.8MHz

= E i

20MHz )

5-16. APLL2 #Y 153.6MHz HSDS #i

5-17. APLL1 #§ 312.5MHz HSDS %I H{
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VPhase Noise 10,0006/ Ret 20008/
Carter 100.00000 bt 64739 e

7 | 9314666 dec/hz

12419205 dsc/hz

2| 1 knz

. 3: | 10'kwz -13312765 dec/nz
4350 kez  -135]2001 dec/Hz
5: E iz

- o Hz -14313270 dec/tiz
7 -15116706 dec/iz
85 MMz 16313587 dc/Mz

- 9| 5 MMz -16313587 dec/Hz
X: start 12 khz

e x; Band marker
Band Marker

610 dac |/ 19.60 Wiz
03 prad

ntg Noise:
AMS Noise

23355 mdeg
RMS Mtter: 228,71 fsec

0.00 {u\ Residual FM: 534,523 Hz
00 |
oo ||
g %MJT”
TR
- A I

004 = @ = i

$zh = 230fs RMS ( 12kHz & 20MHz )
fAPLL‘l = 5200MHz

5-18. APLL1 #J 100MHz HSDS

[VFhisse Noise 10,0008 Ref -20,000Bc/Hz
Carer 50000000 MHe 7438 o

5177100 Hz | -99.9271 dBc/nz
2 1kWz  -130.89%4 dec/nz

a5 3i IokWz 1386503 dec/nz
450 kHz  -141.4039 dec/Hz
5i 100 14 deciz

- &: 500 kHz -149.0229 dec/Hz
7i imez  -15618360 dec/nz
8 5 mHz  165.8742 dc/Hz
5 Cle5.8742 dec/nz
X

16035 mdeg
RMS Jitrer: 344.408 fsec
Residual Fw: 468.077 Hz

R \\JLLAA
? JiaN

S G T

#3h = 345fs RMS ( 12kHz & 20MHz )
fAPLL1 = 5200MHz

5-19. APLL1 By 50MHz HSDS #i i

50
— Min
40| — Max
— Avg
30
/
7 20 |
c 10 —
:‘% 0 — ,—// 1
S
>
> -10
©
& 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

5-20. SYSREF/1PPS ZEiR 414 B SHE GRS 2

50
— Min
40| — Max
30| — Avg
g e~ -
s 10
E — T
> -10
<
8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

5-21. SYSREF/1PPS IR &M ESEMIERKARE 3

50
— Min
40| — Max
30| — Avg
k3 | |
s 10 V
= o ] — TN
g \\’,——/——-v/
> -10
°©
8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

5-22. SYSREF/1PPS iR &4 B S#EERKRE 4

50

— Min
40| — Max
30— Avg

20 —

10

<=

Delay variation (ps)
o

0 5 10 15 20 25 30 35
Analog delay setting (steps/code)

5-23. SYSREF/1PPS R &M ESEMIERKRE 5

22 EXXERE
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6 SBNBER

6.1 £5 BENEARE

ENEENESEETUARMPARNEKER  XCSHAFERERERISHM TRMRN LR
Ao ATTHNREDFESHNENER , MEREEERAZEDESHEBERNX S XRMTRNE Lo
EEENE—HELRRENEHEES cRABEHENLENE, IHMNENFSEERN Vip H Vop , EFHURT
HANKRAABREERMHBE,

ESESHNE_MEXNENREMEESHANTRAGESHES, XMUBHNFTSNA Vs, ZSHEIITES
Ho EEREBE (IC) P, ZESHENTEMHRFTFEN , COENTHEINEFE, AUAEREZHEEN TR
BRREENE Vss , BNTLURFZETE N —RERPFATRE Vop BRNFH .

6-1 AFERTHIWMANFRARENL , ME 6-2 AHFERTHIWMENFRARE L, Vip M Vop EXHF
LHT Vy MV IMNEREF , AEESNREESHEXMHET 2B IR (BN T ) . &£ Vss WA
MEHENF , MRFRAESUANELRS , Nt EAFSHESFE L ZE N EENEAREEE,
e, AELNBESEESNIEIRERE,

Vip M Vop BEENNBE (V) , Vss BEE NN BEIEIEE (Vep)o

V|p Definition V|p Definition for Input

» Non-Inverting Clock —» _A—\

Va - A A
- X - |Vip VID-DIFF
Ve ) \_L_J
A
\ Inverting Clock i

Vib=|Va-VB| VID-DIFF = 2*ViD

GND
B6-1. ZESRAGEHNFAHTREN

Vop Definition Vop Definition for Output

» Non-Inverting Clock —» _A—\

VA% —-
"““X_“"_""X Vop VoD-DIFF
VB - A 4 _/ \__J
\ Inverting Clock Yy | .Y

Vop =|Va-Vs| Vob-DIFF = 2°Vop
GND
B 6-2. Z5WiFESNHIHREEL
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I

TEXAS
INSTRUMENTS

www.ti.com.cn

6.2 fa HH Bt B B
EFNATEHEEXHREN R RE.

LMK Device
LVCMOQOS driver

LMK Device
LVCMOQOS driver

L

High-impedance probe

2 pF

6-3. LVCMOS #a Hi szl i e i

LMK Device
HSDS driver

Oscilloscope

6-4. LVCMOS % #8350 &l &

Phase Noise
Analyzer

0

1000%

0

6-5. HSDS #a Hi B 150l i i &

Oscilloscope
(Hi-Z termination)

LMK Device
HSDS driver

0
1000%

Balun

O

LMK Device
HCSL driver

0

Phase Noise
Analyzer

6-6. HSDS % HHiE N A& &

0
0

50 Q

6-7. HCSL *a H s igiml i e [

Oscilloscope
(Hi-Z termination)

50 Q

24 EXXERE
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L b1

Balun

[)

HCSL driver }_

50 Q 50 Q

6-8. HCSL #trHgN X B E

Phase Noise
Analyzer

Sine wave
Modulator
Power Supply
y
|| [ ) [\
[
Signal Generator DUT Device Output Balun
Reference | |
Input © 1 { 0

Phase Noise/

Spectrum
Analyzer

N AREEERREEADNSERRPOEE TURLMIRFRKET (L dBe HEM ) .
6-9. BRI EFE (PSNR) M HEE
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7 FAGEA
7.1 BER

LMK5C33216AS1 EERAMEHEBMA, =K F PLL (DPLL), =AMEKR T VCO IRl PLL (APLL) #1 16 N
Hetéh, APLL3 ERHEERE RREBNBESMHEE BAW VCO (VCBO) , Rt EARER A 7 X 4 &BiR:% 25 (XO)
RSP AR R P SR AR, TI B9 VCBO R AR TR EBRAMBRAAREA , LUFR B HETHRISNER
EMENER, TIRBERSEREREEMNERBEMSEA XO, TCXO 5 OCX0, ™ APLL #AILAHRMEMA DPLL
B, AR APLL 38{EZ| DPLL EHM AER RS I8, B APLL #RIBIM XO im0 % — /N APLL
DIRRHER R R E M, 5 DPLL A LUMEHABA INk PERESHAEL  [EBELSEERARKE D HEZ—
B RAIBRRXSFFEI S — N APLL 5,

DPLL EE@AZREAFIFETURERINELCESLEMEN BN MALRE, BATUBEY A5 HEREIxR
FHER@A, ZRARUEERCEANEDHTR  EETABEMEENBMERZHIIE  IXHHenE
Ui RAMBSERE, EEMNMAMALERTEERSEA , FEQNBEERK (LOR) RHITITH M IRIR
B, —BERAMAKERS (APaEMR, REoFHNEHBE0T, EBOFH 1PPS ( 0Bk ) MR ) REIEH
ERE , MERNE LOR &, ATUKEELENMEARRENS AN ARNFZNRERS, BRFHEIR
FEERRREBEUENNA L FIDRRBEERARFRSHNNEHE LMREE , NMEXRRERL LOR &4
AR B ST R M AR L T

LMK5C33216AS1 B8 16 MNr A wmiEm H B RRBENEE K2 AT 16 NEDHHRES 5L IHNHH
HE, ZRZMANER 1.8V & 2.65V LVCMOS Bt ( B84k E OUTO fM1 OUT1 B _P M1 _N @i ) » 840
wEESHEZRERASMNES N Z TN APLL/VCO H3R18. #H 0 (OUTO) M#H 1 (OUT1) AR
&, ATBAM XO, EHER AT APLL AP ERHEIR, Mt 0 (OUTO) M#d 1 (OUT1) LUKk SYSREF/1PPS
PINERIRHMNEMEME S W HY X #E SYSREF = 1PPS i, W28 EEES (SYNC) Thee , RiFZ /N
HE I F. ZDM & ] AR IR 44 OUTO KIEM DPLL Rt SrmEE M A 2 ASSMEEERUXF. IF
DPLL3 , OUT10 Ltbi2t ZDM RiBREEE , X¥F DPLL2 , M 27 OUT4 LRI E,

R T X IEEE 1588 PTP HbBhRt$hel H At $p 3= A , DPLL XEMEBE D WRETF 1ppt ( FlZDZ2— ) W
DCO #= , AE S 4= 5| Bl Sc I BRI E MM B,

ZERAAES 1°C & SPI XUTLHE  XFBIH MERHNIE ROM THTEHMREE. THREN
EEPROM BXZE AN E APLL M B ERXHNFFRET PORKE , REREN Lo, WE LDO
REREM LGN PSNR hEE , AR EHMBEMENREAMERM, BY GPIO RS MMM FFRERATUE
BEME AN PLL IBIRES | NI XFLEM L MThEE,
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7.2 ik HE

Lo T Te
XOP_ LF3 == LF1 = LF2 ==
LT [ -
T Outputs
Inputs >
= = é
B CH Div g
DPLL/APLLA APLLA primary | s
post divider | < ouTo | 4
S
—+>{ >
INO 21017 SYSREF Diy| H
20-b & Delay ‘g
IN1 . veoL; 480005350 MH | o | > g
£ = secon 1 2
R N Div post divider N :% ouT1 E
X 40 fractional @
x1 g g Rtorr | a
2 H | £
=
» ouT2
=
oMo
om ey
s CH Div
E ,T| Cascade Div
DPLLZIAPLLZ APLL? post
divider ) ouT14
/2t0 113 |
CHDiv
>3 ane
x1 T
X2 £z
R [SYSREF Div|
) 20-b & Delay % ouTs
3:
T2
CH Div
ooy .
| zom oy 2
ZDM OUT4 o
oy £
- -CH ; 5
: i 12:0 & Delay oute | g
: i B
i -] g
DPLLIAPLLS 2
APLL3 post T
divider % our7
CH Div
>0 o
E
53
EX]
A
X2 Ex
H
CH Div
Zomouro § ouTH
ZomoyTio
oo
Cascade Div} % ouT2
Control SYSREF DI
i
ouT13
Registers ROM 20-08 Delay %
DIl - )<
spio Gpio1/ | S
ScK | srouti| &
. SYSEF/ °
SCS_ADD i |  Device Control 1PPS MUX: epioz | 8
= and Status SR OUT2| =
- @
PDN# - 8
itioni s
GPIOO il ‘ Power Conditioning ‘ S
R P R -
L L] L] L] LT LT
VDD_IN (x2)  VDD_APLL (x3)  VDDO (x6) VDD_DIG CAP_APLL (x5)  CAP_DIG
33V 33 33V 33V
=]
71. AEFE
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7.2.1 PLL £#H#ik

7-2 BRT LMK5C33216AS1 32 PLL £, BIERFBEDIEHRF PLL (DPLL3) MEBER BAW
VCBO (VCO3) ###l PLL (APLL3), EHEEM LC VCO (VCO2) 9 APLL2 AT4 R B — MEBI B et 4, APLL2
KB N 955889 F o] i DPLL2 #4l, BEAE/K LC VCO (VCO1) By APLL1 AT B{ERt4h4E R iE. APLL1T RIE N
2IMBg 0 F W DPLL1 #241,

DPLL BfErt AR F S (TDC), WMFHEIEKES (DLF) MEE -A FHHI25 (SDM) B AT 4RIE 40 v o Bx ik
(FB) #4785, APLL ZIFEEE (R) £iMes. MASARLNZZ (PFD), HEIERES (LF). B8 SDM B2 HUx % (N)
258§ F VCO,

S DPLL BB - NMEHEEZREMARR , AV DPLL SIEIMEME AR ASKE S — 1 APLL BYREX 2 Sz 5@
Ho TI WRIKEW N B SN Ea MR MBI R ER S RS RMA T IS REM.

BN APLL A —MNEHEERZREASE , A APLL 1R XO AR E — APLL B msstam .,

LBIER M AEER , N APLL HE—/ 08 DPLL #HHEE 40 N0 &, H—MNHZA APLL 7£{X APLL &
RN TEITIEERE DPLL #&8t | B LUER —DNAIRREN 24 V9o B REKBENIMELL ., ERIME 2 B/E
BRSPS, TI BWERTREN 24 U9 F , LUMEERE DPLL 241015 R TR Oppm ARIRE,

TEF— VCO Hi HEKEAR|E — DPLL/APLL XHy DPLL E4F APLL E A,

RZEF (MFER ) EfAIREEAM DPLL =% APLL BASEIIE®, 81 APLL VCO B & BH VCO a4 sas I ah it 4
DEHR. MR VCO3MEDMBREN 1, WLZHRERFDINEE , B VCO3I EiEmim i atéh o B IR# TIRE,
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From XO APLL3 or APLL2
cascaded to APLL1
From INx, APLL3 or APLL2 f DPLL1 A f APLL1 co
cascaded to DPLL1 st R O
> N - fucor
TDC |—»| DLF 5-bit PFD [» LF —»@ >
—
+FB +N
40-bit Frac-N sDM ¢ 40-bit Frac-N SDM [~
Y
38-bit L T
DPLL DCO DCO =
option | FDEV DPLL feedback clock
To DPLL s
Input Mux -/8 APLL1 :
_E Cascade Div
From XO, APLL3 or APLL1 To XO Mux ] ZDM from OUTO
cascaded to APLL2
From INx, APLL3, or APLL1 : DPLL2 A f APLL2
cascaded to DPLL2 g, R | VCO2
» N e fVCOZ
TDC |—» DLF S-bit PFD [» LF @ >
—
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit L T
DPLL DCO DCO T
option "| FDEV DPLL feedback clock
To DPLL s
Inoput Mux /10 APLL2 :
Cascade Div i ZDM f ouTo
] | 2ot
From XO, APLL2 or APLL1 To X0 Mux : or OUT4
cascaded to APLL3
From INx, APLL2, or APLL1 f DPLL3 A f APLL3 co
cascaded to DPLL3 e, R | 008
> N fucos
TDC |—» DLF 5-bit PFD [» LF —»@ >
—
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
A
38-bit L T
DPLL DCO DCO T
option “| FDEV DPLL feedback clock
To DPLL s
Input Mux -/4 APLL3 :
Cascade Div i ZDM from OUTO
2 :
Toxomux +—f——|_2_] : or OUT10

7-2. PLL %3

LTF&FNAT DPLL M APLL MEAXATHRE, EZAFERBEXENN PLL TEEXNHEAER , ESH

DPLL &7,
7.2.2 DPLL

ER DPLL BT/ , XO 5| LM et 4FRE T A HN N RS THREMRRBEMMBE, VCBO RE
T 12kHz % 20MHz FR3 2 87 A APLL3 % Bt e A LR P M3 1488 , T2 XO SIM@m ARREMBZ R0,
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XFPIERAYES IE B R AR T BRRAESD | F18 APLL3 e FE A E A RANMER KN TCXO 5 OCXO 1 5h 26
XO #A , AR #F SyncE M PTP AR AMEN TSR ENMIEREEMEHREFRE (S10Hz), BEFERAR
BRETRARMSFEENSMHEAURNUEEIMER |, AT RAMRE LC & VCO B APLL1 F1 APLL2 #1741 , N\
FEERZE 100kHz Mo Mw AT HERsittaE, HBEIHA XO MEREMEF SN RFEHEERHI , AT
ISR RBOETR APLLT A APLL2 RE 420 S 5ME#, LMK5C33216AS1 S iF A% VCBO Y% 5% H
( APLL3 4Bx ) , Rt AT A S Z K APLL1 #1 APLL2 %i i RMS #l3h,

R DPLL EEA7T DCO B , M A LAXSARRES KE (FDEV) BT HREHATAE (28=i%EH ) DPLL
B FB 95889 F. DCO SMRFE A LAE M H#IET APLL Zi4% & 2% H ot 50 F{ERI KB A DPLL/APLL 38,

YRTEM DPLL BREEH 3L (BWppL) MK FLUATFIEAE :
1. DPLL TDC #&Z# 1/100,

2. APLL EEH M 1/10,

3. BADPLL FRiI&E (4kHz).

7.2.21 #V DPLL =7 7#=

EMMERXT , 8 DPLL AUUBREELREEE, DPLL IUHAER—MEH K EZHRBETRNEE,
BaE , 8 APLL FEMBILEHESR XO AHAEEHRETERNTET. YRMBFEHRH DPLL EHER A
Bt , 84 DPLL #RHEI0 T EER ERFFHRIRENBIE. S DPLL 89 TDC FATE B AR AL 55k B M R
VCO Ky FB 2 SABSAT 4t TLHE , HER—NEHMNIRENNNBERIEF, ERIEFHBFZREKIRE K (DLF)
BT , ™ DLF % &% APLL N 25088 5 FLUfF VCO SR BIE I E A A

MTF& DPLL JAERE XTI T4 , DPLL AT ABIE M@ , ToFMEAAEE,

%R XO SMER , TI BB RERFIBBREBBIRUEARER D RHES, BEBERLT , REFEE—
XO $AE | f# APLL 23 N 935kt (NUM/DEN) /+F 0.125 = 0.45 2@ 0.55 = 0.875 ZiH, EFMEESH

XO ALREBEHFN R shHeE , LHEXN T APLL1 M APLL2 HiHTME ., R XO MRHBMIRFHseS APLL1
= APLL2 S PTEE MV REE =8 |, MITTLLAR R AREBER |, HLL APLL3 465 APLL1 =% APLL2 HE#,

30 XX Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMK5C33216AS1
English Data Sheet: SNAS885


https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSUD9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUD9&partnum=LMK5C33216AS1
https://www.ti.com.cn/product/cn/lmk5c33216as1?qgpn=lmk5c33216as1
https://www.ti.com/lit/pdf/SNAS885

i3 TEXAS

INSTRUMENTS
www.ti.com.cn

LMK5C33216AS1
ZHCSUD9 - JANUARY 2024
From XO
DPLLA1 APLL1
From INx fTD(i R frp1 VCO1
> N - fucor
TDC |—» DLF 5-bit PFD [» LF —»@ >
—
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO DCO =
option | FDEV DPLL feedback clock
ZDM from OUTO
From XO
DPLL2 i APLL2
From INx froc e L VCOo2
» R fVCO2
TDC |—» DLF S-bit PFD [» LF —>@ >
—»
+FB +N 5
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit L T
DPLL DCO DCO x
option "l FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 APLL3
From INx froc ] vCOo3
> N - fucos
TDC |—»{ DLF 5-bit PFD [» LF —>@ >
—
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO DCO T
option "| FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
7-3. DPLL 43 #5
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7.2.2.2 #HDPLL =17

7-4 BT M DPLL3/APLL3 4 Bx%| DPLL1 # DPLL2 Wy RHl, EHRHIH , DPLL3 2FXFEH DPLL , @
DPLL1 1 DPLL2 24¢8x# DPLL,

DPLL MYRBX 1R {5 DPLL3 RS MRz 4% m H s, HFTEB AN DPLL M APLL ##8iErt , FrER A
FiHEN RSB ERS DPLL R E A,

UREFEEERNEER AR, APLL1, APLL2 1 APLL3 2% VCO SMZRSIESINAZ XO WA , HEBHZETER
T&E1To

HRNBEMH DPLL EHm AR |, £[E25 DPLL3 FHRIRENBIE, DPLL3 TDC fF ik & A A Bt #h 9 AB 2 53K
HAHM VCO3 ¥ FB £ Mzt THE , HER—NSHMNRENNNEEREF, RIEFH DLF #1TE
% , T DLF 3B & 78% APLL N 2 5gs 0 F LU VCO SERBIEBIE R A

DPLL3 ${ERABF—ESFM DPLL1 M DPLL2 B{ERS. MR APLL3 & FEASTEAIRFRR , A
VCBO #i®{®m#% ppm E{}H7E DPLL1 M DPLL2 WAME#ESAMN , MEREY DPLL1, APLL1, DPLL2 f APLL2
BEBTEIRMES APLL3 MR MREB N R REHERS., #ER , R DPLL #X'T , DPLL3 B{EFF=%
Pl B RN AR E M
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From XO
From APLL3 cascaded to DPLL1 r ¢ APLL1
DPLLA froc e Rl VCO1
> N fucor
TDC |—» DLF S-bit PFD |» LF Qv >
—>
+FB =N Vil
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit f T
DPLL DCO DCO 'y
option | FDEV DPLL feedback clock
ZDM from OUTO
From XO
From APLL3 cascaded to DPLL2 r ¢ APLL2
DPLL2 froc rw Rt VCO2
= R » fvcoz
TDC [—» DLF S-bit PFD | ¥ LF N/ >
—»
+FB +N L
40-bit Frac-N SDM 40-bit Frac-N SDM |
7 Y
38-bit L T
DPLL DCO .| DCO 'y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 X APLL3
From INx froc R frp1 VCO3
> I = fucos
TDC |—»{ DLF S-bit PFD [» LF &V >
—>
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit L T
DPLL DCO DCO 7y
option “| FDEV DPLL feedback clock

ZDM from OUTO
or OUT10

7-4. DPLL FREriE
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7.2.2.3 APLL 5 DPLL &

M APLL3 4REXE| APLL1 1 APLL2 B , VCO3 RIFFE HARFH/OMRAZE 2457.6MHz KL |, RIAt APLL1 #1 APLL2
BIE, AJF , APLL3 ¥ VCO3 MEHIEZNI XO A , HEBHETERXTET. BN PLL 8{EZE VCO
B2 STME, WRANBIEN DPLL EEM AN EEY KEAXETE , DPLL FFHRESIE, B4 DPLL TDC
FrTEE AR AR SN SR B VCO B FB D 3ES it THR , HER —MNSHEMIREN MWK ERIE
F. JF#ARt , DPLL TDC BE#EFEATIEBRIEFRKEREMNIRE, AR , FENKRIEFH DLF #1178 , ™ DLF
i 4] APLL N 43788 SDM LUE VCO SR BIETIE E#H A

£/ VCBO 13 APLL1 5} APLL2 BRBRAI N APLL IRt S50. BERZIWE AR, R XO/TCXO/OCXO
R ERAAMIRFEARE | XHIISHNREThee AT IR R R A R S gE, EX 5 , £ Bk DPLL
BITEAT , DPLL3 SiEENRIM H R s e fmEREM,

DPLL3 BiERAF S8 DPLL1 #1 DPLL2 8RS, MR APLL3 & FHAETEARRIFESX , BIFE DPLL1
F DPLL2 AT MREFEBIERSE , VCBO MERmE ppm EHAIEESTE APLLT # APLL2 f i 5| A KL X (R
B, EHEERAIGD | T ZBIAEE PLL3 BA% PLL2 5 PLL1 BI8IERS. REEBFE , BRE LHIE DPLL3
M APLL3 , REH0# PLL1 = PLL2 EAEAH ( APLLx_EN . = 0 — 1) BA&# VCO1 = VCO2 , RFFARE
PLL1 5% PLL2 81ERA

ELEMNTRAIR , APLL3 L) PLL , i APLL1 1 APLL2 R T PLL, MMRBERE BN eTEhatFER , APLL1
5y APLL2 i RJ BAECE )y LikF PLL,

HEEk PLL B, T APLL AT LAfEF DPLL =& Z i H XM DPLL ( RIBMEEERME ) » MRE LR APLL
REERX TZAHT DPLL1 A DPLL2 , M ATLAfE X DPLL3 HEER, EXfER T , VCO1 5 VCO2 AT L E
DPLL3 SiEREE MY EE X PR VCO3 5 , N AFAF N APLLT 5 APLL2 BRt4hi5iE 5 2] DPLL3 &
AR Ao

ZRDPLL/E, TI BWWER 24 U2 FHNUREN 24 V9B (MAREEWN 40 X297 ) , MNTEBRM APLL &
AR HARIRE,

TER— VCO i REXFIE — 1 DPLL/APLL X{#9 DPLL &5 APLL Ei#,
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From APLL3 cascaded to
APLL1

DPLL1 i APLL1

From INx fTDE R fr1 VCO1 )
W VCOo1
TDC |—» DLF 5-oit PFD [» LF —>® >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7'y
38-bit L T
DPLL DCO .| DCO 7 Y
option FDEV DPLL feedback clock
ZDM from OUTO
From APLL3 cascaded to
APLL2
DPLL2 APLL2
From INX fTD(i R fpp1 VCO2 ;
» R VCO2
TDC |—» DLF 5-bit PFD | LF —>@ >
—>
+FB | +N
40-bit Frac-N SDM 40-bit Frac-N SDM [
A
38-bit L T
DPLL DCO DCO x
option "l FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 i APLL3
From INx fmg R fro1 VCO3 .
g vCo3
TDC |—» DLF 5-oit PFD [ LF —>® >
—
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7'y
38-bit L T
DPLL DCO ,| DCO 7'y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
7-5. |3 DPLL # APLL REXRE
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From APLL3 cascaded to
APLL1
DPLL1 disabled
DPLL1 X APLL1
froc R fro1 VCO1
> N fvcon
TDC |—» DLF 5-bit PFD [» LF —>® >
—»
+FB =N P
40-bit Frac-N SDM 24-bit Frac-N SDM |~
7'
40-bit f
.| DCO y'y
FDEV DPLL feedback clock
From APLL3 cascaded to
APLL2
DPLL2 disabled
DPLL2 APLL2
froc R feo1 VCO2
> T fucoz
TDC |—» DLF 5-bit PFD [» LF —»@ >
— ™
+FB =N P
40-bit Frac-N sDM [¢ 24-bit Frac-N SDM |
A
40-bit
DCO Ty
"| FDEV DPLL feedback clock
From XO
DPLL3 X APLL3
From INx froc e Rl VCo3
g Y fucos
TDC |—»| DLF 5-bit PFD | LF —>® >
—»
+FB =N L
40-bit Frac-N SDM 40-bit Frac-N SDM |~
7'y
40-bit L T
.| DCO 'y
FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
7-6. 2 DPLL # APLL RER5l
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7.2.3 {X APLL

X APLL BXT |, S8 XO WARRE T HHN AN BASTMEREMNBE. DPLL RREH , TE¥WE
APLL, APLL MARTTAERBEXHIERHKERXNTIZIT , AXFBELEHFEFREANRERE DCO R,

FEHEMMABIUE , X APLL BEXHW THEREBMNMT, MR APLL1 = APLL2 W1 7-6 Fr R4 FRERER
( DPLL3 ek ) , VCO1 = VCO2 fFiRFE VCO3 ., APLL FRMIREBLLT APLL (£ ERIFFHIE
APLLx_STRT_PRTY., M VCO3 %8k APLL1 =% APLL2 AI2t &5, BERFEHE K MNMEARERRT
BEF M AEBMEAY XO/TCXO/OCXO S M MABNIR /R R R,

WME APLL1 = APLL2 RKBL ( W1E 7-7 FIR ) , VCO1 = VCO2 [FEMMKILEEER APLLx_STRT_PRTY JiifF
BIER XO WA , HIWIF APLL3 13517,

1£%4 DPLL #4If9/X APLL X TiE1Ta |, TI BUUE R TTREN 24 49 (PLLx_MODE = 0) m3EEE/ 40
{19 & (PLLx_MODE = 1) X& K BB SIER L H R Oppm SARIRE,
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DPLLA1 disabled From XO
DPLL1 i APLL1
froc R feo1 VCO1
> T fvcor
TDC |—»| DLF 5-bit PFD |[» LF @ >
—»
+FB —— L 24it 4+0Nb't Frac-N
40-bit Frac-N SDM ol O’SD'M' rac-N <
y
40-bit f
DCO 'y
“| FDEV DPLL feedback clock

DPLL2 disabled From XO
DPLL2 I APLL2
e wem R VCOo2
1 Y i fVCOZ
ToC |—»| DLF soit [ pep sl LE @ R
— >
“rB ¢ —] 24-bit 4+0Nb't F N
40-bit Frac-N SDM -0l orSD_MI rac-N [«
y
40-bit
[ bco Zﬂ
FDEV DPLL feedback clock

DPLL3 disabled From XO
DPLL3 [ L3
froc R fep1 VCO3
" " fvcos
TDC |—»{ DLF sbit [ peb Il LF @ R

—
+FB =N

. —1 24-bit or 40-bit Frac-N [«
40-bit Frac-N SDM SDM

A

‘_
40-bit
DCO ZA
"| FDEV DPLL feedback clock

7-7.{X APLL Jh 385X

7.3 M i% A

7.3.1 IHERMA (XO)

4 APLL RERBEXTEAR , XO HARDEH N APLL HEH#RH, XO WARET BRETHRRIGEX T
HIRRNBENRE M.

7T 3RY DPLL EWETT , XO MRLHE VCO MEREFIFBYAR , RULABRA APLL N 755038 B8 2 82 51
o TN APLL R |, XO #iiR 5 VCO MR U EBEEHKH 5 HK K,
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SFEE DPLL BEM N A ( HlIAF eCPRI B SyncE 1 PTP/IEEE-1588 ) , XO # AT EH TCXO, OCXO =
ABER MR , ZNHFESERARSHENNEBEENMREREMEER, 13MHz, 14.4MHz, 19.2MHz,
19.44MHz, 24MHz. 25MHz, 27MHz. 38.88MHz. 48MHz. 49.152MHz F 54MHz #§ TCXO # OCXO =
RERABEERAMEZMIED , £ APLL3 BEB1E VCBO $RE N MHz i L2 BE R 1T,

BEEMEEHEMEB/RERN XO/TCXO/OCX0 FEF M APLL3 Rz HEE , AR VCBO RE T 12kHz
ZF 20MHz o RSB RN B S MBS, A T7TH -SRI HBMREMEE  TUREMN APLL EAR T8
fn PFD S XO Z55i85.

XO WAZHREATREAAL LARARIRBEMARELRE , WE 7-8 FiR. ZHFH XO BEELXWIIHEA

IR

28 pF
| |

X0 |: |
S1 S2 100 kQ
Vac-oiFr Differential or
500 100 Q E:’_O (weak bias) | Single-Ended*

S2

L
O
O

0

100 kQ 28 pF

O

. 1

*Supports 3.3-V
single-ended swing

7-8. XO WA Z 88
R7T1HETELSEORRAPEE XO WA B THREE,
R 7-1. XO WMAZFEHRER

AR AR

XO_TYPE R AL (51, 52) ) AEHREI 2 (53)7
0x00 B (AT ) %7 %
0x01 R ( HAEBL ) E~zil ITH (1.3V)
0x03 %% ( A& 100Q E GND ) 100Q 7 (13V)
0x04 Bt ( AEB 50Q £ GND ) 50Q Eil
0x05 7% ( EB 500 E GND ) 500 A7 (1.3V)
0x08 LVCMOS il XM
0x0C - gng/()CQMgSGND ) 500 R

(1) S1. S2: %M = BEXANDLRI.
(2) S3:xi=REXANBAAFHPRFRRERBE.
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7.32 EfmA

EEmA (INO FINT ) OJLAEZ ZE D at4hei £
WMAREBRE , wl79%mo%AﬁkgﬁﬁéwﬂDHLRME&%A%%E%%ODHLﬁA%%
Eﬁ%TuM&ﬂgﬁﬁA¢ﬁ Ti%$R, DPLL AIBAE R RISERM M A Z A Y)#k |
EHEMABRRTIAEHZEHRMETRUABTE EMAKBENEI., EREEFX
BEBASH , UERIMATREEIT,

IJII:%E
R 75088 2 5N —

AEMS 55 3% 12 AR STR

INO_P/ I:-| _ R
IN1_P B 5
s1 100 kQ
50 Q 100 Q VAcDIFF Differential or
(weak bias) Single-Ended* REF path
100 kQ 7 pF
INON/ [ 9
INT_N B ¢
S1 *Supports 3.3-V
S-E input swing
50 Q S4

NRHGFE,

mAT e, BNRARERTREENE AR

B, KRANERBEIR

AR R iX i A i U@ DPLL

S4

=5

B 7-9. B A ZEHER

AHehi QR R R B A A B hESiE
F7-2. BEMAZEhERER

RT25EBTER

PEBFFRIRE
REFx_DC_COUPLE |, ; s MERRRANS1)? | NHESAES2) @ |NHRHEIER (S3)° |LVCMOS/E%PER
D_EN. REFx_TYPE T AR S IR
(s4)

0x00. 0x00 ERED ( FMEBL ES! KA e~ eS|
5% )

0x00, 0x01 RRED (HBLE X % fFF (1.3V) %
W )

0x00, 0x02 ERED (RBL %A 100Q el %
1% )

0x00, 0x03 LVDS/HSDS , A E | %A 100Q T (1.3V) %
7 ( RERAIR )

0x00. 0x04 HCSL , E#Z% (M 500 e % %
A 500 )

0x00, 0x05 LVPECL , fES |50 ez T (1.3V) ez
( EBLL R 50Q )

0x00, 0x08 LVCMOS ( SABRER | < b ey ENxi XM
BE. AERRA
&)

0x01, 0x08 LVCMOS ( SABRER | <A KA K 7%
fé\ =R %
=)
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R7-2 EERAZFEER (£)

PEFFRIRE

&, ML 50Q )

REFx_DC_COUPLE | ; 55 MEBEIRAIR(S1)?  |ABEILIENS2) @ | RBHBEIERE (S3)°) |LVCMOS/E S Mk
D_EN, REFx_TYPE REBRBFZRER
(84)
0x01, 0x0C LVCMOS ( SMBER 500 A %A T3
BE. NIBERS

(1) S4:xH=Z2%HAEERNEATER LVCMOS A imMa ARBEANFIEMARE,

(2) S1, S2: kM = REFRANEBLRIR,
(3) S3: kM =RBREXAABAMARHBRERERBE.

7.3.3 BHpiER A TE 182 fl i 8

7-10 EE 713 B R T BUWUH M AEZNIRIESER, RMEANHHATURERZEH T AL

Rs

LVCMOS _
LVCMOS Driver 4%/\/—6:9— LMK Device

7-10. ¥i% LVCMOS ( 1.8V, 2.5V, 3.3V ) ZE/ (INx_P) = XO & A

Vcco
LVPECL Driver LVPECL LMK Device
—J
50 Q 50 Q
Vecco-2V

7-11. B84 LVPECL EE# (INx)

LMK Device

LVDS Driver LVDS

0

7-12. B #&& HSDS/LVDS EE (INx)

(X0)

XX R
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50 Q

HCSL LMK Device
Driver HCSL

4]
o
o]

7-13. HCSL ( AR im$E ) ZEE A (INx)

7.3.4 Bt A RS AR

3F DPLL 3t , A A EAASBRSNHA B ITRENAARERARREDTREERMASHKEAR[/NIERE , b
ANBI RS T FREHREGSIHEFRFHITR. MASHERABRTEUN LMK5C33216AS1 % INO
IN1, FIERANRKERSTEIFFRIE. RARNEENOT 7, HF 0= 2 (MNFTER) ,1=5%5—
HER ,2=B_RER , 7=FLtRhER. HAABRENERWEERZEN , RIEHBE INCHFRBE—RE
2 (INO — IN1), AJLUBDIRAS I M= B ek I Pk r 58 Ao

7.3.4.1 B3 WALEE
EFRMTEBEISEREENEaRAERER  AERERMNEHEEER,

B# R EENXT , DPLL B EREENLERARSNERAA. IREFESAEARNNHTENENR
R, DPLL 32 BD B 3 Y1 #R B %A &

B3R  EIERT , DPLL B ERAEMNESHEELBA. NRESLERNBAZRIERRES , M
BRIELBIA RN A AL N LIRS , BN DPLL R0k,

7.3.4.2 FH@ALE

ERRTEISFREENFIAALERER . TEIERIENFIEINTEHIRSIENFHER, £F
FEHERXT , MAERBITLUBEN FFE514%) ( 785 DPLLx_MAN_REF_SEL ) U4 SIS (GPIO).

HEEEDEER FHEAEMERP | FHRBRNEE-—BEFENEYNEL  BEEHAN, MREERY,
DPLL N EzI BRI ERHERNESHERBA . MRZXEERNREBA , DPLL FHEARFER (MR
BAEFALIEREN ) HAHASTERN. HAMEAAZTNERE , DPLL B HAFRFEN,

HERIFIEER FHE EURAP  FHERNELE-EENABRNELE  BEEELN,. HIREHEKX
o, .E':)HPLI;—;% iﬁﬁ)\ﬁ'ﬁ%ﬁﬁ (MRFRLFZALIEREN ) REHSTER. HFREWAZTNERES , DPLL
FHE HARIFE N

M AERRERME 7-14 FiR.
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See Device POR
Configuration Sequence and
PLL Initialization Sequence

DPLL Reference Input |
Selection -

Yes: Auto
Input Select Mode Revertive
= Auto?

Yes: Auto
Non-Revertive

\ 4

Input Select Mode
= Manual?

Yes: With
Auto-Fallback

LOR on
Selected Input, or
Higher Priority Input
Valid?

Loss of Ref (LOR) on
Selected Input?

h 4

Switch to Highest
Priority Reference

7-14. DPLL E/fm A EEREE

FiESRE 7-36. B 7-37 FHE 7-38,
7.3.5 TH NI

DPLL BX TI WX BMMIEE A RMALEN BV R RZF A RIIGTHRE IR, ZRATHHRE , STHR M @
AZBMARBE M B L DPLL # BURIR R ER R REAEEH .

7.3.5.1 B RAGIAEIHRITE B G748

BE , EXHMREIE S AEGIEEIIME , UL EUBRE (HBuhl ) TEAEEMRURBHRASNE
HERAZE IR AMEER R, £RERAMUERRNANS  UIEEEETULRBIFLEFE , XHPHER
BEMAALT B, SR ARAHEBNBEME (Oppm R ) , REEBSBBAAXNINE B ES/MARER AT LUK
BHEERANHGRN |, ARKEIIR, TPEIRAE (turiess M furiess ) N EEBHEABABER. MR
PN AT T SRERBUR , W & FESEIFIARABDBRE,

7.3.5.2 B RAG 105 R 509 TC F B LT AR

ERANEREZHBRALTHMIRARSEA B LB AN B HBACRERMEC M, AP TUER
DPLLx_PHS1_EN 3k /5 B4k 6 , LAUEHE DPLLx_PHS1_THRESH # DPLLx_PHS1_TIMER HiREH %
KRS, SETHMRBREFTEESSESRERNO A ARV |, BAMEMKRIEGFBEREN T REN
SRBREREAMUIEESAAUT B, B, 3 DPLL MX APLL EX S ARFENXVIRE DPLL BIEREER
B, MERTRANE AR T DRI IRET |, A AR FRHRR B =548 4555 Th B2 M A8 (5% 46 422 55 2h RE R 4K
ZRE , $T XO Gkt A (B 5t 45 5 A A 2 [B A8 8 B M8 . AP BTRF LA DPLL EREEH ST 18 TE BV R R %
BIWE, ERNMAARTURERBENVIERT | HAUERIZER BT U ARE HIZRSKREEXHWERF
BB RTR,
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7.3.5.3 ¥R 1PPS 8 A M7 F 42

2H ZDM REfE , X#BHE 1PPS A ZRFHTLF IR , BREHN{IE DPLL REBIER AL, MRE
DPLL RABEZ B R LR , WARTHEI# , 3 H DPLL FrENSIER B NRTHREN, AXMERT |, &
3 DPLL B{THEMUBIESIFMEMA. ENAF , REEHIATLUET STATUS 5IBIs{7k 14532 DPLL 8iEIR
A, NEEEARYF 1PPS WA Z BN HI2EE8E DPLL, DPLL 8{%Er A H DPLL %% ( 1PPS ARt
BERN 10mHz ) RE,

BA ZDM BEE , TX%# 1PPS B A Z AR T HHT ik,
7.3.6 AW A EHE BRI

DPLL X#F#ERIRD B At eh (A RREH ) . FRS™EEMaT48983) , Hit DPLL L RER
AR EREAENSRARSTENERBRFTR. “ENRERR - ABENEHREN S, BEARAN
FEFREERANEALR, AENAREEREET R 238 Rng/ fing ZEREENHER, 7 TXIAARE
BIE , RIZXTE R A R AR AT B DR & B T &SR T B B 0 R BRI R M 5L AV EAIAR S, RPN R
A S A o ) Y B SR R A FEAE — S AR B RO B BRI | T B3R R R P BT T IR AR

7.3.7 W AR PLL Y53, RS

T2 R@ AR PLL S32, REMPEEE, TRER M ARENEREER ARRENFNRBLE
AL MBS

XO
ol
Status Bits
EN
LOS_FDET_XO LOS_FDET_XO
XO Input Monitor
Ref Inputs A
INo J
: : REF
: 3 Mux H PLLs Clock Status
INN J
Ref Input Monitors
EN EN
Valid / Invalid ppm Frequency g |
EN
LOR idati i
Late detect window Missing pulse g S\t/:::?rig: I:rémRiro INx Valid LOR MISSCLK
EN . - -
Early detect window Runt pulse g T f DPLL LOR_FREQ
EN Selected
Jitter threshold Phase valid* g Input %
REFSWITCH
4 Detector Status (1 = fault) —
» INx Status
*Enable for 1-PPS input
IS * Y
7-15. ER T EEM XO M AN &5 28R
7.3.7.1 X0 WAk #2

XO AR —MEBFREZERZTER AR THE APLL 28X AR TR,

LN E H ASERE OMHz £ 160MHz SEE AR ( X2 XFH XO MAMETE ) , XO MEBRMNBLFR
LOS_FDET_XO #ri&., XO SARLFBFEAET RC RN , FTEBHEAE XO MARNMEREEEEN
MEREM, BREMN XO W ANREFRE PLL B31HE APLL2 5 APLL1 B9 VCO BER . M7 E8 XO it B H
ZRRERVBITHE , TI BIIE XO MATRESR , /£ APLL2 f APLL1 EREHI#HTRE, WEESZERE , B
SR XO Ez) &85 H~R,
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MEERE XO FMRHNEE , THIEE XO_FDET_BYP i (EE 7-15 FRRN EN) , f PLL BERAHIEL
WA XO WAER. AP TBEDRSSIMARSAME LOS_FDET_XO RAEHRE, RE XO_FDET_BYP %
ZEERN , BF LRI LOS_FDET_XO RESFEMEMER.

7.3.7.2 BERALE

NIRRT S AT DPLL %280 , 81 DPLL EEN S A BT IR BB THM AR, gk
ROFEMBEER, RPOPERR[NEROPEESR. XT 1PPS WA |, XEFRCERKER:SR , EAEmMRGER
. RMOPIE ISR N EROT SR B AFBEA T, BRIETTNSFAREMRA R AN EEEZRREN ARRIT
B BB RRIR S R E .

sSNE AN PIAE R ZBRNBIE TN RNEANARRERTHRE, REEAEAKRSFNRIEITER
RAERE , BEMNNTERSRVRE4HEXIATEN DPLL IEMHEBRSUEEXEE L MALTAT
BREZFAEREARENEHEA. WRRSALAENRNZR , MZRNBRF2REFEH KB, 7JUBE
BEMELERA ( EERFEIRIER ) RS SIMKAEAEMEE ANRNZRARESRE, B LGEE DPLL &EE
A RRSARIREE B AR ERAVRESRE.

7.3.7.2.1 EHERIFITad 8

BiFite SR AR ES N EEERBIESRH ARERECZIERMECEANMAKERENRSENNEE, ¥
IEiT RS BR M EREIR B R W RIEMY o

7.3.7.2.2 ks e

BERMERNMNBNEFFEWANMHENT XO MAME (ZMBHEMAAATMELRHN Oppm BEERH ) B
MERBRIRE (U ppm REMN ) . BRMNER ppm MERETELSTER/HTERE, BT EAMEIR
EZ/NTFEM ppm FER , L5 EK REFx FDET _STATUS #r&. BN , YHENBMAFMRREXRTFTEX
ppm BER , 1528518 B REFx FDET_STATUS #r&. BERMETRRE 2 BH ppm 188 o2 4R KFH LE
REFx_FDET_STATUS #rZE1E i A S5 2R R B 1T iX L& (R E A 4T3 o

EHEMERNB[FFRRENEANERE (ppm) MR F, RENNERE (RH ppm ) RREHF
YR FRHEMNRERFRIFSHNEIEE , NTTARAREREESHHERRE , FEEATUNERSRBH
AARKEFNNES PR, FEE RN PHESEETEREN&AME ppm HE.

7.3.7.2.3 WhkhisiRss (BRI )

TWhkOR SRR A E QRN BRI AR AN E T RBERE O RE (Tiare) REEH B AR SR, =
B ABKRTE Tiare ZBIEIERY , ZEOPRANEN , ARXBRBHOFIRE (MRERE ) o HBWABOPRE Tiate
ZBIEIR ( BTHOPRARIER ) 8t , W RERBOFIREIAERAT S

BE  Tae WRENATHANGERER (2EAHERS ) , RBEAXTEABRNSNREBREE. BikoPkEz
BSTI LA MR NET , HENEE L ppm SR MEFEFR, WEOPEIREE T 2kHz # fyco/12 Z B K 5
A | B RETE R N FAER,

FFENEHERMA , REOPERBNERFEZRRESHENE ORNEF/RIZT, XFENMEZRRARSHREES
BHEKTIAEE—E , HUBIRSEIHHATUE, tholiBEHENEN REFX_MISSCLK _STATUS (VM & &
K& ORI EFIRE.

7.3.7.2.4 Fixrh s iEER ( RHRN )

BRI SREAE DR N R IEERMN SRR ETHRERSHE ORE (Tearyy) P EIEH958 AB B,
BB ABOPTE Teary ZBENER | ZBOF AR ER , HELBRERPIRE. YEHRERABABORE Tearly
ZETEER | ZM S BN BRELLAERATEE,

BE  Teary WIRER /DM TFRANRENSEAR (SEABHERS ) . REMOPISIEEE LT Y EESTERL N
85, HEMZFEEL ppm SMERLNEFE IR, RHBOPSEIRESIF 2kHz F fyco/12 Z BB ASRE | B HIREE
BTN FIAEA,

R P A0S B B SRR R A U = REfE R R B . RIEART S M T E IR A
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I |
} Ideal Reference Period } Ideal Edge

Ideal Reference Input
(rising-edge triggered)

Early Pulse (Input disqualified at this input rising edge)

Example A: Input with
Early (Runt) Pulse

<

Example B: Input with

|
T
|
|
|
I
l
Late Pulse (Input disqualified after Tiare)
|
|
|
|
Missing (Late) Pulse \
T

|
|
|
|
H |
I
|
|
|
- |
|
|
|
|
|
|
|
|
|
T
|
|

I | I
} } | Gapped Clock (To avoid disqualifying input at the
| | \/ missing clock cycle, set Tiate window > Gap width)
I | L

|

Example C: Input with
Missing (Gapped) Clock

|
|
|
|
Valid Windows }
|
|

Valid Window size can be relaxed by increasing the Window size.

Gap width ——»

[ I
Valid —»! | le— !
(

i
I
I
I i—— Invalid —»1 ! |

(N
(g
Early Window —» (4—

|
|
|
|
| |
| |
|
} (TearLy)
|
|
|

[
—» l«— Late Window

i (TLate)
[

|
|
-
|
I
|
[
]
|
|
|
|
|
|
|
Window Step Size = 2/ fyco }
I
|

Minimum Valid Window
is £3 x (2 / fvco)

7-16. RHIF B E O 40 85 R 5

7.3.7.2.5 1PPS M A KA AN s EE

BUAMERRT N 1PPS WARIEMIRIT , RAMBME ARNETZFXMEG, HuARERRERED
KoM /R EARIET B (T\y) I LRI RER B EE (Tyr) AELER 1PPS ABKH. S AP EITHRE
O (Ty) REAR , BOFPWAN BN , AXBRAUNEREES. S@ABFRE Ty Z81ENE (BT RHOPER K RIE
B, MeYEHREFRSUNERARERK. Tyr BIRENATHRFER THH A BB RE B,

W BT 7EREX F 1PPS ppm REFERINEEHL. E2Z2E, T)r F2FNRFIERE T 2R ppm RZE,
fflgn - High_Jitter_Freq = 1/(Tiy - Ty7) , M& KA REFH ppm iRZE = (High_Jitter_Freq - Expected_Freq) /
Expected_Freq x 1e6.

Ideal Edge Counter resets at Counter time-out (Tiy” > Ty).
(Tn<Tv) valid edge (Tiy' < Tv) Input is disqualified here
| Ideal Input Period I i | ‘!’ \ Late Pulse
< T et Tw T | (Large peak jitter)
| [ 11 [
Example: : T > Tin : : T >>Tin : : e
1-PPS Input | i [ B
| Ly |
. L] ] b
| |
I Tar —¥ [4— o o
| [ | [
— Valid Counter (Ty) —t% | H— Ty—1» |
| [ [ [
| Tv = T|N + TJ|T I Tv 1 [
| [ [ [
| | | |- [
7-17. 1PPS S A B QRN 27 T B
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7.3.7.3 PLL #iERIZE

APLL1, APLL2, APLL3, DPLL1, DPLL2 %1 DPLL3 AJREH I L4 (LOL) IR, X FiXL APLL , RAGIEEHIR
BEKRER. XTF DPLL , M AT LA MR E 44 = & (LOFL) MAESIE% (LOPL) 18R, F LOPL  LOFL %M
22 DPLLSIEREMIDHEHETREN, FikR APLL3 MBIEXNERT , R4 DPLL3 # LOPL, 4
/3 A DPLL3 FAExT APLL3 VCBO #iER M 1T F Lz,

Y DPLL #X Frm& EHEm AWNERIRE/NDFBE ppm FER , DPLL SABIR N B ERE LOFL frE. &N ,
% DPLL FSRRIRZE KR TS ppm REN , BIERNEFFIRE LOFL /75, YIEREMBHHEZRHN ppm 18
EEMERR L LOFL #5&E DPLL MR EB X L HE T Yk,

3 APLL3 #XF XO EAM AR VCBO MIBRE/NFHE ppm RER , APLL3 SMEREZHERN P BERE
LOFL #f&. &M |, 3% VCBO WMETIRE X F B ppm RER , YUERNBFFIRE LOFL 7&K, FEikE VCBO
MERYNERENBEYRER , BSHLER XO MAREN ppm MERZE, SIERNENBEYUREZ BN ppm EE
AR AR SR BA IE LOFL $RE7E VCBO SRR Z 4813 1X L F{E Atk

EUHERSRNBTFRRENKERANERE (ppm) MFHEF, RENUERE (BR/DE ppm ) RSB F
HR FRHE NN BHER LR EHERR LOFL #5178, HBEINEASEBNAARY PLL BE T FHBHRN , B
BNFEEAR2RER, FIE K ReNTHESRETEENRAME ppm HE.

X DPLL 9#Rfrix =/ THESIRER , DPLL M8 RERRE LOPL #7&. BN , HHEMIRE KX TS
BER , BIERNFRE LOPL #5778,

AP A BUBIDAZS 5| I AR S W 2R APLL #1 DPLL B{EAR M BFFR .

PLLs \ Status Bits
APLL1 and APLL2 ! APLL1 APLL2
DPLL Frequency Lock Lock Detectors »| LoL PLL
Detector y -
A
—»
Lock Unlock =
»| LOFL LOL_PLL
........................ APLL
i APLL3 Digital Lock
Thresh  Thresh g Detector
(ppm) (ppm) R » APLL3 DLD
X0 ; Lock Unlock
APLL |
froc » DPLL e o T T
Thresh Thresh PLLs Status
t (ns)  (ns)
LOFL_DPLL
DPLL Phase Lock —
Detector N LOPL_DPLL
»| LOPL DPLL —
HIST
Lock | Unlock | <9 Tuning Word History _ | History e
y " | Update HLDOVR
> | DPLLx_HIST_TIMER
. | Holdover
Thresh  Thresh Active
(ns)  (ns) f i
EN Free-run
Tuning Word
= 3 s
7-18. PLL SiER MR N7 £ ic K525
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7.3.7.4 WA EHLICFE

DPLL BB — MNALEAFIERUEERATRER ARSEXNNANBAENAEREE, EREEXT , EEF4H0
REHE (EXORMAR ) RETHHEMENKPREEMNBE, BIE DPLL THEEX |, aIERA=/NR2—KE
A= :

1. PIEES : SiENERARERRIERSNAEHTENR

2. REER  FHAMPIERUBRENELMERTEN

3. BHHETER . FAEHRETRRFEESR (APEX ) #TEH

Yhricx4EERCEHE DPLL B89 EN , ZBR A TEEERMAMENTITYEN ST ER &
DPLLx_HIST_TIMER BEM AIREFEE (Tavg) N, FARFHABERENHERERAFIER, HERE
HERMAZESTUN , SEEREANARFEUBEVRRIENERE. BE , BKH Tac HEN=EEEBNE)

MRMAEENHRERBHAENLTR , EALFEET —PEEMARIERZRIE IR S oI BHEEHN
WAREMAAT LB REIE, N THEXHER , MIEEEHRTHNRRBIWZE  KENHLEXBFELLHER
B, RITWENFHOREFREF , EERFEANALIERKRT Tave BNT 2 x Taveo

ERUBEENSIRENEL2VBERARFHELIZR, DPLL SiERHELE , HLIERLEERRL2EFE -
Tave ITHIEREIE] , RAEF#E—NMALFE  AFBRRALIER, FLEREEFEEENRIRSEENRE
HRFBEREMNALIERE, NRFE , TLUBEZYIRALICRMERRM (DPLLx_HIST EN=1 50— 1) K
FHERIEMITLIEF.

Ref Valid Initial start of history Ref Lost Ref Valid
LOR-> 0 / accumulation when LOPL-> 0 LOR-> 1 LOR-> 0
I ! ! it - —
HRi:tsoerty No Valid History History Valid TAvg(z,::sltJZLylxla:-ilz:ldover Tave() ST(i)sl'te%r!:rZra\:iﬂlzoldover History Valid
<+— Tac(0) >4 Tavs(1) Tave(2) }¢ Tave(3) »4=Tavc(4) * <+— Tac(5) »4— Tac6) »e— Tac(?) »e-
- TIGN 7777‘4

I
I
I
I
I
} Initial holdover
I
I
I
I

| |
! !
! !
' '
| !
I |
! !
| |
! !
! !
! !
! !
| |
!

L L
[l [l
l I

I
; i I frequency determined Hitless ; ;
History Accumulatin | q Yy . History Accumulatin
i 9 | by averaged history. switch i 9
Time } _
T 1 >
Free Run | Lock Acg. '« Locked e Holdover ——»! [« Locked --
LOFL=1,LOPL=1 LOFL=0,LOPL=0 LOPL~> 1 LOFL =0, LOPL=0

719, BAFH L IEFED
URFEFRTHLICRN | FEAEHETARTE DPLLx_FREE_RUN) , FRENAREH LIARBE.
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7.3.7.5 X&wH
GPIO SIMAEE N HEHRAE S MNP MRELA T4 WA, RAES. WIS TR M BN
WEHEUREEN,
7.3.7.6 47

17 GPIO SIMER AT B BN SR T Mim s, PHEZEREBYSFFRRTRE, HEATHERE , TN
BYHERSETRSE (8% XO B LOS. AT DPLL # AHK LOR., APLL1, APLL2 # DPLL # LOL XL
X DPLL MRFMRENS ) WERASKAMRPEMAE, PR RENSEFN , RePRSUH EARS
REBPMRE (KFNT ) ENER. BN, HZMERENEEFE , ZEPRSMVE TERSFEPMIRSEN
B ATURBEMEMNPURE , EZIRST2MATIEE. KRENPHRSAE/HMNAEE-ERE
P HTRE  AT A RS S M B P i .

YRGB E R P U , EHTLORIMAP MRS R AT FERKIRDBEVESENBERRBRRS
R EERR . BRREHREE , TV TLBEIEBTERE INT_CLR FREA 1 KRR M L.

Polarity

Type
—1] GPIOx

INTR INTR INTR INTR
Status Bits Enable Polarity  Flag” Mask
1
LOS_FDET X0 —] > >
LOS X0 —
£
LOL PLL —] ' . ' Status Pins
LOFL DPLL — —}—.—ﬂ— > GPIOx_SEL
LOPL_DPLL — oR TR
HIST — Gate OxE
HLDOVR —] 5PIO
Select
REFSWITCH — Other elec
status
LOR_MISSCLK — signals
LOR_FREQ —
Live Status Registers Sticky Status Registers
0x0021 to 0x0024 0x029 to 0x02C
*Write 1 to self clearing bit in R49[0]
to clear INTR flag bits

7-20. RS F M
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7.3.8 PLL X%
7-21 B7R T LMK5C33216AS1 FSCIAY PLL 2889, PLL AJAERE RN PLL ZE##EE AR TR PLL =X,

Y DPLL ERIBEREF S APLL £48 , APLL AEABEERN 40 V9 &, 3 APLL IR T/ERt (INE
7-6 Hf APLL1 1 APLL3 & 7-7 89 APLL ) , TI BUUAR AT RIEN 24 N2 &,

XO —»x1,x2

DPLL APLL
INo [ <R | froc L fep VCO
: : > R fvco
INy —[ =R ] TDC |—»| DLF Sbit PFD |» LF v >
16-bit - To post-divider
and
Output Muxes
+FB =N

A
A

40-bit Frac-N SDM 40-bit Frac-N SDM
Y
3 38-bit T
DCO option 500
FINC/FDEC ™ FDEV DPLL feedback clock
7-21. PLL 43
7.3.8.1 PLL 5iFEXE

U AR T SHARETAEN APLL M DLL 1= XK, TICS Pro wERA T A TRI\EA TV MBI E R
BRI E,

FER , UTLXPHNEAD MR DEXGDHE (e ) , MFRITRETFHRE.

LMEADPLL I#EERE , itEE A DPLL SARAM APLL SiRWFRHRELFERE. WHEXNH APLL N 25788 40
NEED FHITH DPLL ARG IBAEFTIER M AEMAR | LA A SEBRAT 504 B AT ERY AR M AB 4L,

M APLL 4 FHEXNH DPLL 178 , TI BIUFERAAIRE 24 N2 BHRTHEZANESRS IR , UMEE
3%8 DPLL #4/M18R T &R Oppm BISIRIRE, EXERT , APLL IREERE 5 — APLL # MY BX i 9
e EE,

HXt PLL £/ ZDM &Y , AJ0FE VCO SR it E i E R A 405 H 2 5738
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7.3.8.1.1 APLL H{u# N gqsA=%
FRERX 1 ITEHNBARNEEMERFESER 2 W APLL VCO MRITEHR A TR VCO M=K,

frp = fxo ¥ Dxo / Rxo (1

Hep

fpp = APLL AE{# M 2R 7R

fxo : APLL E/ER XO MEHK B 5 —/ APLL HIRERE MR,
DXOXO’iﬁIA1¥'ﬁ§§(1=f—‘T—’fFﬁ ,2=EFH)

Rxo : APLL XO #i A R 2 47128E (1 £ 32)

7.3.8.1.2 APLL VCO sk
APLL #{ERA R AR APLL 20745 APLL VCO 8iER| APLL E4., RIAAER 2 °[it&E VvCO X%,

fyco = fpp X (INTapLL + NUMapyL / DENppLL) (2)

fVCO : VCO }/Fﬁi$

fpp = APLL AH{ZAQ M B84 R

INTapLL : APLL N 2 S8 8 8B (1212 , 1 £ 212-1)

NUMpp, : APLLN 237880 F1E (40 ,0F 2401 K241 ,0F 224 1)
DENpp L : APLL N 3R89 B8 (BE 240 KT HmE 1 & 224)

— JE3E NUM/DEN Ltz B B {E ki 5 2 Bus R

— 0.125 < NUMgppy | / DENpp | <0.875 (f£ DPLL #XXT , #&EH 0.5)
7.3.8.1.3 DPLL TDC s

FER 3 itEHK TDC MERFEHFELR 5 B DPLL VCO SMRITEF A TREE VCO X, &4 DPLL AT EH
ANREH TDC MR LUE L FEIEBRBMMARIME 2B , FArfRES TDC EE,

froc = finx X Dine/ Ring (3)
froc = finy * Diny / Riny 4)
He

froc : DPLL TDC AR (ESRFER 3)

finx 3 finy 1 INX 3 INy BASTIRHERE 5 — APLL BIRERE R,
Rinx 3 Riny 1 INX 3 INy R 2 3R8R{E (16 2 , 1 £ 21°-1)

Dinx 3 Diny @ INX 2 INy BAMES0ER (2=, 1=8A)

7.3.8.1.4 DPLL VCO A%

DPLL #E{7EId E# KR APLL 7 F{ER S APLL VCO #iE®| DPLL VCO #iX, A FEX 5 AIitE VCO
L, 84 DPLL AILAERATEE DPLLN B , N A SAERMNTREH TDC HEPEFME R VCO M*E,
DPLLx_REF# _FB_SEL H&8R2i&F£A M DPLL N &,

fyco = froc * (INTppLL + NUMpp/ DENppy () (5)

Hep

INTppL, : DPLL FB %SRS BEM{E (33 12 , 1 T 233_1)
NUMpp, : DPLL FB #33ig80 F1E (40 ,0 &2 240 1)
DENpp.. : DPLL FB #4880 & (40 i , 1 & 240)

N INTppLL + NUMpp/ DENppiL
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7.3.8.1.5 FHhe HImsR
8 APLL BB — 1M Eo s RHESENX 6, FERX 7 HEX 8 HItEH VCO B MME, LM

HIFRA VCO /A MBRMBRIUME DI ESE (BEZHAAERX9) . XTHEME | B HIRIURTATER
APLL B85 A it 20 SRR 1H.

APLL1 selected: frosT piv = fucot / PhapLix (6)

APLL2 selected: fposT piv = fucoz / P1apLiz @)

APLL3 selected: fposT piv = fucos / P1apLL3 (8)

OUT[0:15]: foutx = frosT piv / ODouTtx (9)
Hrp

frosT piv @ HlH SR S FABHIRINE ( APLL1, APLL2 =% APLL3 f55 $aReaT4h )

PnapLis @ APLL1 £ P1 BN P2 BB (2 E7)

P1apLLs : APLL3 0B =div8 (2 E 8 ), div8 F’ebL 2 (10, 12, 14, 16 ) RZEK (1)

fOUTX ;W AT e R ( x=0ZF15 )

ODoutx : OUTx I HER R 2 2R E. FIEMEBMEEEN 1 E (2'2-1) B 12 15 588, R OUT2 M
OUT3 ZAM B R HEAILUERTE 12 2B Z /R M— 20 {2 SYSREF 74788 , & SYSREF #iHiRE
NES R R , XA SYSREF 240gR A Al T7=4% 1PPS REMK T 1Hz sk,

7.3.8.2 ## PLL (APLL1, APLL2, APLL3)

S APLL BE—1M 40 U2 N 2585 , SRS RRMESRUARBEMBNVEEMES ., 8 APLL E8E%
B DPLL #XTH >-A J4I85 (SDM) ##|ThEER AR E VCO MK, ERBEERXT , /1 APLL #eeB g
VCO SMEHEEF %S —/ VCO SiE,

EEHHRETERXT , APLL3 A X0 @ AERE VCO3 MHBEER4, APLL3 B PFD S0 8 N 254 5H
EERAHTHEBRHERZEES, BEESZ APLLS REER SSRGS~ £ 4B ERIRE VCO3 M=,
SDM <% N 3tk k3R1§ PFD A5 VCO3 Wil 2 BFTEM o2 ¥tt. APLL1 = APLL2 B T#EH X5 APLL3
KL, AP LLER VCO3 B 4hEl XO B b4 7y BT 4P,

7£ DPLL #3XTF , APLL 2% SDM H DPLL ®EE#ITIEFILAE VCO MEHEZ DPLL EFEm A, #lw B 7-6
BRT APLL1 = APLL2 Z£& B # DPLL1 = DPLL2 #E At VCO3 SRENE#, AfF , VCO1 5 VCO2
FERBEE DPLL3 EHEMA ({RE APLLT 2 APLL2 958 N D3RR LB AEKIRE ) »

7.3.8.3 APLL SZ&4E
7.3.8.3.1 APLL XO {3758

BRI APLL XO Z525 A] BARF APLL E#K PFD SR IfE. B XO F5MzR @ mk /N aIRE , HBITRS PFD
SRR RS, BE) M0 BEFRE. 2§ PFD SR B iNet , APLL MR FER IR D AT A BRI WE.

7.3.8.3.2 APLL XO & (R) 95188

S/ APLL #3E—/ 5 {7 XO & (R) B[ AT HEH A APLL PFD SAERMEER | 0] HFHFR APLL 2
BN 250t (NUM/DEN) 7t F 0.125 £ 0.875 28 (#B&FEH 0.5) , B #E DPLL SR FAETEE, &N , 7
LASEREHE R D3088 (1 250 )

7.3.8.4 APLL #G{Z#iF# HES (PFD) FBiTR

APLL1 BB 1.6mA. 3.2mA, 4.8mA = 6.4mA WAl RIEERRIRE. APLL2 5 APLL3 8 OmA £5.8mA BS
KR 04mA WA RIEERRIRE. F£H 0.8mA RESWERRER TSI APLL3 B & 4EE,

7.3.8.5 APLL [ 5 #5585 48

B4 APLL B VCO BB 2 HRH (N) 25 R BB H PFD R, # DPLL X T , VCO i th & R E
DPLL RiEEER, N T RERSRBRERSMHEN , 8 VCO HHETTRML DPLL MAE SRR ZRE AR,
HAERNEfth APLL B9 XO B A , BB ER B 5 K2R,
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7.3.8.5.1 5.5 SDM i APLL N %5758

APLL 28 N 38R B1E 12 BRI (INT), 40 U5 FE5 (NUM), BE 40 LKA HRRE 24 Vo BEH D
(DEN) & z-A @#IZE. INT # NUM BA4&EM. % APLL 5 DPLL EXREH —E Tt , APLL EABEE
B 40 U9 87 VCO W EXIIEESHMEBSPE, M APLL MR TR ( 0@ 7-6 FHY APLL1T H
APLL2 @ 7-7 F# APLL ) , TI BIUEATHREN 24 5. APLL N 23R8 EER : N = INT + NUM / 240
= INT + NUM / 224,

£ APLL BERETEXT , APLL B9 PFD 31 F N 2B S EFHEE VCO ME (REAFERX 2 FH 24 9T
HESH).
7.3.8.6 APLL H#EiEKa% (LF1, LF2, LF3)

APLL3 X#F 100Hz = 10kHz ( ESEE ) BN AT REFRE I , M APLL1 3 APLL2 X#F 100kHz £ 1MHz ( #2#
SEE ) MATRREBIRBHTR, ATUANRRIBKRTARTRE  WNMREEER ASNRMAE RS RMLL APLL
o LF1, LF2 ® LF3 5|HIMEJEE —MEMMINES C2 8RR/, BSW 5/MELEFNZEE +XF LF1, LF2 M LF3
BHERNEWEE,

7-22 B7RT PFD/BRARAHF VCO =4t A ZBIH APLL SR IERER4EH,

|
| Programmable : vCOo
: Loop Filter R3 R4 |
PFD/ | . . _ |
Charge Pump | M M | /\/
— : |
| Ci R2 C3 c4 :
L |
| — = - |
| - |
R A |

7-22. 8/ APLL BIREEIE R BEE 1

7.3.8.7 APLL E# #5545 (VCO1, VCO2, VCO3 )

B APLL B — T2 EMH VCO NEREIEREFIRIEEHFHRNME, VCO1 KAMRHEMEE LCVCO , &
B A 4800MHz £ 5350MHz KR Bi%5EE . VCO2 RAEMEE LC VCO , HEHA 5595MHz & 5950MHz KT iR
WEE , EEBSHMFANTHENHNE (WREFEE ), VCO3 XAEENRSRARAKBNETE BAW EReEHK
RFRBERFZFEHNENCE S , HEE 2457.6MHz + 50ppm HEEBE .

7.3.8.7.1 VCO ¥oft

PN FAN APLL VCO #HITRAE , NTEER PLL A LASEMBIEH R R HENEMLEFHEE. VCO RAETE VCO
WiEEEANBIERATER, 54 LE, BENIREMNCZENTS PLL Sa1HE , HmAKZERLNE X0
WA, 2BEZIIT VCO BE, N THREIBEN APLL 8iE , ERHETFHRZET , XO B EYIEE MMRRF
REEZEXEE ; &Nl , RETRESAMIFMHELE PLL BiEME Hit 4 E30, £ VCO RIEM APLL BiEZ 81 , #idH
BHRBERSEHZTRD (THESMNAEHRITEE ) SRS 122805 H a8,

B ENREDHR PLL FEAH (APLLX ENf. =0 — 1) , AJBLREN APLL F3hf8% VCO B, BERERE
HAE XN APLL N 25851 ( VCO X ) |5 , ATREE EX M.

7.3.8.8 APLL VCO h#t 5 BLRE#E
/N APLL VCO [5 9 SMEa b 3 — NI 3d L 4R T2 MY 2 ST R o
APLL2 H—4 VCO e sMesatsh (P1: +2 & +13 ) Ao EAFAEH H.
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APLL1 BEF VCO EoMes. £ VCO FoMaamé (P1:+2 & +7 ) 28B4 LMK5C33216AS1 FH
OUTO0, OUT1, OUT2, OUT3, OUT14 H OUT15, #HBh APLL1 VCO S0 SMEsatsh (P2 : +2 & +7 ) D li4h
LMK5C33216AS1 ##y OUTO 1 OUT1,

APLL3 E— VCO B MM —NEX AL 2 95085, VCO3 B0 Mg — NI REN 8 A —Aal
EH 2 PIRBRER. APLL3 fE 2 HiBsat4d dive (<2 E +8 ) T div8 M div2 ( +10, 12, +14, +16 ) AP E
¢ LMK5C33216AS1 A MM HATRHN MmN, BSHA VCO3 BFoMeEE , TI BiEA OUT14/0UT15 HHAR
VCO3 G smessm A , M APLL2 = APLL1 124t OUT14/0UT15 MiHH ., MRRSABIEEM APLL3 1BEFT
B 5 M EHBAR 16 Ml |, WA LUEEIRE VCO3 F098s = 1 KEHE VCO3 B 5iEs , AXNZNEE DM
BSHITRIZELURBAT B Ml IR,

7.3.8.9 DPLL E/# (R) 4 Hiss 518

BNEHEGARSHEECH 16 VE KD IEEIEREET DPLL TDC 3R, FRtEHEMN R oMM HARET TDC %
AR, ATZHETEMENWMAZBITLTHEIGE | ATSER R 258 Frt4h 250 DPLL TDC AR £

7.3.8.10 DPLL A7/E#F ##£5 (TDC)

TDC # AL R E M AR R 2 5Mssrt4 55k B VCO W DPLL iR o SMesatéhmia{z, TDC i &4EmK—
NEHMNREMNMHVBFRET |, ZMBEMIRZES DPLL SRRIRKESHITAE,

7.3.8.11 DPLL 35 E ¥#8 (DLF)

DPLL X 10mHz £ 4kHz (W RBIRERWH T , HEASSIET 0.1dB ( BEE ) HHZIEE, DPLL HWIEER
PERBEETERETRALFEEREERARB R , REEESIX 60dB/+EZ5M1E,

DPLL ¥RE&EIR B854 i a4 %) APLL 285 F , £ VCO MEBHERETER DPLL EHEH A,

7.3.8.12 DPLL K 1% (FB) 4 %is5 55 £E

DPLL RIZREBEE— N RETDMET (3317, 1 E 238 1) M—1P28KRIE (FB) 2%z, 74 DPLL FB
DI BIE 33 MUEHEED (INT), 40 U2 F3% (NUM) F 40 {u o &%% (DEN), DPLL FB £ 3REs BE R :
FBppLL = INT + NUM / DEN.

£ DPLL XX T , TDC $RZEME DPLL RBDIMEFMFADSNERE T VCO FE, FIAFER 5 AitE VCO 3
7.3.9 f i eh OB

£ LMK5C33216AS1 /|, Bt o B BIE 6 M H B E MRS, 1 NMat o MEEH 16 NAREREE 2 M Ik
s, MM EHERES (SYNC) UEMHANREZ R L BEE 2 AWEMES, s, BE OUTo, OUT4

% OUT10 ERFTENAE ZDM BL R  IXFEATHEERBNBEL A AR EMEUXST (BEEAT
1PPS Bf4# )

7.3.10 MHBESRERAR

LMK5C33216AS1 ERAANMNAIHZ R E ASSNMBRI>RIMNHNR LA, OUTO # OUT1 BNEE — 1Nl
6:1 ZHRE A REMEREMEBIR, OUT2 #l OUT3 MIHHBEHREZE—1 31 ZEEMR., HHA OUT4 E OUTY
HE—/N2:1 ZREMAE , MHA OUTS EOUTIS HERE —/ 2.1 ZIREAES,

OUTO A OUT1 tH 6:1 ZREAB/RZARE , 71f APLL3 52588, APLL2 50 3MBs. APLL1 /5o sMmes.
APLL HBIE 2 30as. &4 XO REHEM A Z BEZRERNTRIR, H OUT2 # OUT3 RHEESH 3.1 ZREMSR
AT LATE APLL3 [505M88. APLL2 E 5285k APLL1 50 M8 2 BEFRIMRFE, OUT4 & OUT7 A=k OUTS &
OUT13 A9 A M APLL3 0 $MBS sk APLL2 520 3128 ik B3R,

7.3.11 J 2 988 (OD)

B HMEZRERABZEE— RS M HHE DR, OUT[0:1] PHEMNEBEHRE —MNEIMMN 12 LBED RS
Ak 20 {2 SYSREF %388 % Bk, OUT[2:3] # OUT[14:15] F VBN EEEE —NEINM 12 U5 H 2 M
8%, OUT[4:5]. OUT[6:7]. OUT[8:9]. OUT[10:11] & OUT[12:13] BEHEE—M 12 U B o MBEETIEN
SYSREF 2 3Mes Bk, %t 50es A T M5 2588 A 2R R 00 R4 A B 4B fhia 50 =R,
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OUTO = OUT1 BELA T 12 v BE S M8 (CD) M 20 fZ SYSREF #5088 , X¥F 1Hz (1PPS) &£
1250MHz B9 3=, M VCO Bl | B 25ER PLL FEo 58S (P). #HEE S 5MzS (CD) M SYSREF %
58S (SD) BRI (P x CD x SD),

flan |, fEEE APLL3 FASMBMER T , 84 12 (BE S5 SMEs (CD) XiF 100kHz & 1250MHz B4 H 3R
(RTESFEBEMNHEEERBETENRAIMNE ), RE , TUALRE SYSREF 24788 (SD) REIEE 1Hz
(1PPS) W E KT #hIM R,

S M E o M A T et KRS 25/ E — VDDO x BiR#tE ., MBERERHH DM | A E KNS
#H, WF OUT[2:3]. OUT[4:5]. OUT[6:7]. OUT[8:9], OUT[10:11]. OUT[12:13] B OUT[14:15] Y=/ & H
H, YA HES R HHEAR | WHE O ESNE, XF OUTO & OUT1 BE , YIRS EE A ,
2 SES B B TR,

7.3.12 SYSREF/1PPS

LMK5C33216AS1 AT X 1PPS £ 25MHz W RS E a4y , 43F JEDEC JESD204B = JESD204C SYSREF
Bfeh, B} OUT2 = OUT3 2 AAKIET 12 fuia HiBE o SEs M Al A 5 830 iY 20 12 SYSREF % zs Rk, Rik
BREN SYSREF £ g E , MERENAERES NMad EERMERM 1PPS/SYSREF S | 4K 1PPS/
SYSREF W ARIMBEZEE. XFZ4 SYSREF #Hirt , TI ik E SYSREF_REQ_MODE 0x1A[5:4] = 11 3L
¥t SYSREF BERHHTERE, MEFEF/HANERmEE , XA BE GPIO1 & GPI02 L& #| 1PPS/SYSREF,
SYSREF i#&R# 4 SYSREF_REQ_SEL 0x1A[3:2] 4R EBHNE SYSREF/1PPS it E 4P EWRAERK
B. EZER | 558 SYSREF/1PPS 4 4£#/,

7.3.13 W HIER

LMK5C33216AS1 82 BT R S se A B M Hrt #iA8. BNBED MRBEETHE - NI RERSRBRFLE
B, & SYSREF Z#igs/a , MMM AUERFANTREERSEBRFIER, SYSREF M7 MR MELIE
B

g 12-b Channel
APLL Divider and
MUX CHDIV static 1 OUTxx
digital delay
SYSREF/

1-PPS

SYSREF/1-PPS Pulser
20-b Divider and SYSREF/1-PPS

SRDIV Dynamic Dynamic Analog [
Digital Delay Delay

7-23. AIREBS N AR HIER

OUTyy

1111

7.3.14 BH&h 4 H (OUTx_PIN)

SO EE TR EIEEN — N E S REIEE (AC-LVPECL/HSDS/LVDS/HCSL), HSDS IX 3 25 A5 X % Hi B8
BEMAE B EHTRE, W SUEE R A AR B BURR R Th 3

B M BEERHEECHAE LDO 2ESS , AIREEEHN PSNR MEAFARERLHBEREFES|IEHVES
MER. ¥TE2EX , AT EEMNAL LDO IRES , WS HRE (flnkm HIEE. MuRENRs ) X
VDDO_x BEREE,

OUTO M OUT1 B ( ZEEME. PMBNEER ) B Na HBJR5# (VDDO_0_1) e , OUT2 F
OUT3 @@ 3l (VDDO_2 3), HtH4A OUT4 = OUT7 # OUT8 E OUT13 AR EFECHH HER5IH
(VDDO_4_TO_7) #1 (VDDO_8_TO_13), B MM BR5IHINH 3.3V BiRAtE , AIERERZSIM , hRKRE
58RHEE,

OUTO & OUT1 X HEE M HENEFAE 1.8V & 2.65V LVCMOS 5128, CMOS #iHBELEFEH CMOS
LDO WA EPRIERE , EEZHEF 1.8V FH 2.65V LVCMOS,

N T IRBEAAWEIT L ImeS sp 5 H |, TUABE GPIO1 M GPI02 REHI 5% — N &5 i XS B 4E 1T 1PPS/SYSREF
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7.3.14.1 Z5 84

Z=49 HSDS WA @S RENREINE LVDS, CML, LVPECL MEME D EZIKNEEREMN Vop ZiR ( BimigIEE
BE ). Vop SBEN 0.4V E 1V, BAERAR/NAR 100mV, HSDS EFN T URERBERRREE. Vop BER
BRNRERT, BEXESER , BSHETEM RK,

£ K HCSL HHIRZH 83794 PCle $Rff , EE 50Q S ZB& i, Tl BICHLKHREBEE R TZKRSNNME,
7.3.14.2 LVCMOS &4

X F OUTO M OUT1 EafiEFay LVCMOS Ezhaz , 40 P M N HEARmMREH. P M N ENE M EHg
BENEFERYE., RRM , SIZANSHEAIBSEBETF., LVCMOS HiHEEF (Vou) HEBLEH LVCMOS %t
BEZENAITHE LDO IRERBE 1.8V 5 2.65V RE, LVCMOS EXNEBEHL 0 M1 LZ2X#KF , =
ERNTXFRATHBEVRERBZHERN ASIC L ERT4H,

LVCMOS HiiFf¢ 2 EEKBEBIBENETEES , HLTARERBANTINER , HoaNRFBS S EaRsE
BAEESHHMM L, MREERAENMHHENH LVCMOS B4 | BRI M HENEEA RN N G HEEE BER
MR (+--/+) , FEREANREEZM RN ERZETMRL.

7.3.14.3 SYSREF/1PPS B HE#

ALABIEEZEERL GPIO1 =5 GPIO2 L& #| SYSREF s tES , R ERHFINNEL 3.3V CMOS
B4, EBE SYSREF/IPPS #iHi &4l , 5B A GPIO ERXN % E (GPIOx_OUTEN = 1), #}#{& GPIO &4l
R EF — SYSREF fitH B, SYSREF E#IJRKE OUT0/1, OUT4/5, OUT6/7, OUT/9, OUT10/11 =
OUT12/13 FIEEFEANEM—1 SYSREF #4iz5 , B FFSHE®RE (OUT_x y SR_GPIO_EN = 1),

GPIOx E#|# SYSREF Ml FHARFEEZ G , BEEBUMBFEEMEOP A E£EE 2. BT GPIOX B
X #FRKF SYSREF = | i HAF 2ELME,

IE# SYSREF 1 GPIO £#I#y SYSREF 2 B —ER/IIEEEERRH. LVCMOS wHirs 2 EG KEEE
BHNEFEES K RULTUREBEAN TR, HENEFEAHtRsBREZEsmH T L,

7.3.14.4 LOL HHHHL EHBE

Uit ZREASHARLRN , SMNaERIBTUENFENHES (REE MUTE FHEF
BHBEE ). BESDS PLL B LOL MAz, EXEE APLL M DPLL & F &l
( MUTE_APLLx_LOCK, MUTE_DPLLx LOCK, MUTE_DPLLx_PHLOCK ) , Bt4PRATBETE . BHohEEZFHEE
A= E (OUT x y MUTE_EN =0) &, fHE 8 VCO RAEZ BT MIAE WREE B F ERMSIERHFRE,

7.3.15 TER W HE S 3H

ERAPLL B8 EE  IREREUTE-SHERIAT APLL (E , AR RURS AREH M AL HIS 4
T SR, BHESUIHAEE SYNC ENER.

7.3.16 B4 HERE A im s
AT ERT B A HisE, RMEANM & ETUREREH B REHITHES,

LMK Device .
LVCMOS driver 0:0 Receiver

7-24. LVCMOS % H i3z

LMK Device D .
HSDS driver 100 Q § Receiver
7-25. ESRBE HSDS % i
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LMK Device
HSDS driver

O

100 Q

$ Receiver

][]

7-26. X784 HSDS WM isiER % 1

LMK Device
HSDS driver

[

][]

50 Q

Receiver

50 Q

7-27. 3T iB4A HSDS fMHiwiEs % 2

LMK Device
HCSL driver

O

LMK Device
HCSL driver

0
0

50 Q

Receiver

50 Q

7-28. EifB4S HCSL #HimiE

L 0—

O

7.3.17 HiHiEF (SYNC)

-
-

50 Q

Receiver

50 Q

7-29. X BE HCSL e

BEAVREEOMERER— PLL M Hf 4 ARBHEN , il SYNC TRATEANRES MaHAHELHE
FRBATEMNTT. BIRASIMRMFMAARR SYNC B4 , FTAEEMAR PLL fth 8% H 2 S # = SUEA

SYNC éﬁ_ﬂlﬁlz":o

EENFRNRESMNAHBEEEL SYNCA , XTHEUTER :
s HWHDTEREEREZBNRESLSELES (OUT x y DIV_.SYNC_EN=1)
+ SYSREF ##izs & BiRBEHFIME L FEREA (OUT _x_y SR DIV_SYNC EN =1), A5 biRigE

(OUT_x_y DIV_SYNC_EN = 1) #E A

o WMo IMERNE SR E ASERMEEN PLL
« PLL ( EoMEs ) M RBEHRL RN (20 , PLL1_PRI_DIV_SYNC EN=1)
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« SYNC_EN=1

SYNC B4 THIREN SYNC #H AHK GPIOx 5|H (GPIOXx_MODE = 31) 8 SYNC_SW FH#F81{ ( BEFEN)
BERNEM. H SYNC BERNEME , BH SYNC WA NRBEEMRE , HE#HEAEBEF. 3 SYNC
BEALWE , BA PLL WA ESEF BN EERSEAXNTFTHNBMHMEM. SYNCETHTFEFEMBAT SYNC
Fo% B iR B R B RS DRy L5 i B 0 BL B T OBERR 4, BB UNER A BL B ST H A R MR AR RS S,

ERATREDL (OUT_x_y DIV_SYNC_EN = 0) B HEERFTLZE SYNC B4NEE , ANRBEBEHRKE
EbiRE, BABA VCO FoMeRmtspkitTRS , LBREMNRIHN S MEREBE L, A, £ SYNC H
B, NEX VCO f5 70 Saar= £ ot eh AV E {5 H #BF A , BMERERAT SYNC WEED MRt B ML, Rik
BRATRZH VCO B HERHE SYNC HEF2FILET , BLENAIU4SREHFIFTERSNAHEE. &F
1 3 ZhRER B HH 0 3R ( 0 MBR S5 ERIE R ) 7 SYNC EH MBI T2 BILE,

£ 7-3. mHES
GPIOx £ SYNC BIHf
GPIOXx_MODE = 31 SLNZ?I_SW 5 SR A R
GPIOX_POL =0 GPIOx_POL = 1

1 0 1 MR SR E AmE oI EN
1-0 01 1-0 [E5 8 BN E 5 8 AR AR Bk

0 1 0 RREEESETHER R/ 5 ME

7.3.18 |HEEEEX (ZDM)

DPLL X# K& ZDM FEFiEm , ATLUREER BN ZDM £#FEH DPLL , Ei£ERN DPLL EAH AR OUTO,
OUT4 5 OUT10 B & 2 B SR E MM B E AR X R,

f£Bh) ZDM , AP AT LATE & ERY DPLL B A B4 Ak E R B IR [ iR At 50 2 8] SR & MR, B 7-30 BR
T OUTO AH4hanfal4Eh JHEE fi H A4 £ A 2B /R 1% 2 DPLL, ZDM S ERFHEBMAMATEH H 2| ( 7 1PPS
#WAZ 1PPS #H = 156.25MHz i A% 156.25MHz f#i i 28 ) SR E MBI X R,

BT RE OUTO MBIER RIBAEE REER B BSR4 , AR RAMEHESMELERBIERA. FH OUTO
HEAK , OUT4 AT DPLL2 A# ZDM &% , OUT10 A F DPLL3 A#f ZDM & 1.

B ERESF ZDM TTAEFHET 1PPS X . X F 1PPS M ZDM , 2470 /3 F 75 W 4136 BABA 1E
DPLL R BBURS. HITLTHMERE |, BURREG T AESENRETNEAT BEE 0, EFA ZDM &
RBIEE 1PPS 55 |, HAX i HEAS RS DPLLx_PH_OFFSET #1742 , LUF 1PPS # A 1PPS RifAt
W BNMEMIREEE,

DPLL + APLL OUTO Channel

I X—»
REF — =R ¥ froc fuco D +0D ouTo
>

Phase Offset SYNC

?

DPLLx_PH_OFFSET

7-30. /M A M OUTO ZE/Y DPLL ZDM B %

7.3.19 AR it 38R (TEC)

FRItEES (TEC) it AFREBERN (RESZ ) EHZRARTHERNENE, XLEEHTTEER GPIO 5K L
FRH TR , thJAER SPI SCS 5IHI TR, F10 GPIO 5IMI&E T A%TE RN TEC A, TLAERA GPIO )
MREFEFEEREREARTERME. €8 TEC B42FE , BLERITKESE , NARFTALEER —/ 40
B, MRNERRBEEEENERITESHN, NEBERT 7.5ns , BNEMEES 59 24 , EABURTHEIE
B, NTER TEC itH%=EHK , BELEEDIEE TEC_CNTR B LSB,
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TEC it BSR4 3R 24R4E PLL3 VCO $M=R + 8 5 PLL2 VCO =K + 20 iREM ., HTRENENSRNOT,

1. EfI TEC 1T #ERE, N THREITTHRRE TEC BHREACAHABRBO RN , BEUHRTHSR , BXEA
BER, MRFHTEN , AFRZEZRNITHRSERBE  IaESATIHERNNAESX 10 &%,

2. fR TEC HIRBMIHREFME T IHKERER TEC 785,

3. BRfR TEC HIREBMIHREFM T IHEREN TEC FiFdR.

4. BEFEX 10 ITEAN, BMERTHIRER TEC T HBERHEAMNFE, R7-45HT -LEELHN TEC
A £ SR/ HA A0 B e B o

Elapsed Time = (2nd captured TEC value — 1st captured TEC value) / TEC Clock Rate

TEC_CNTR HEEFEHR I N ENEFEH,

R 7-4. ¥ TEC R4 BPiErtE

(10)

PLL iR VCO i TEC Fehsm=e TEC m&REH (t) B e

PLL2 5950MHz 297 .5MHz K4 3.361ns K 61.6 74
PLL2 5898.24MHz 294.912MHz A4 3.391ns K4 62.1 5%
PLL2 5625MHz 281.25MHz K#) 3.556ns KR 65.1 74
PLL2 5600MHz 280MHz K4 3.571ns R 65.4 74

7-31. TEC FH4h it 2Es

7-32 BT RIS BV IR S o

TEC_CNTR EN=0

Waiting for Trigger
GPIOx triggers if
TEC_CNTR_TRIG =1 and
GPIOx selected polarity edge.

SPI chip select triggers if
TEC_CNTR_TRIG =0 and
TEC_CNTR MSB is read.

GPIO Trigger or
SPI Trigger Read TEC_CNTR LSB

Captured
Captured trigger event. No more
trigger events will update TEC_CNTR
value. Captured TEC_CNTR value is
now read back.

TEC_CNTR_EN=0

y

Disabled/Reset
TEC_CNTR is disabled.
When re-enabled, counter will start
from 0.

7-32. TEC HREH

TEC_CNTR_EN=1
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7.3.19.1 BB TEC Z&¥

1. 132 PLL REBNAAF1HEKES (TEC)s BT TEC MHH#MEHKS , PLLI FEASERENENE , 82 PLL2
REREKOBETE,
« @I REFO_MISSCLK_VCOSEL i&E&¥ 0 Kik#E PLL3 iF.
« @I REFO_MISSCLK_VCOSEL i&#EFH 1 Kk PLL2 i,

2. %&# GPIO = SPI ik fER A & B3N TEC iH#ESETIRE TEC_CNTR FE. £/ GPIO FEE SPI SCS
SIMAEE ST F. ATLURN GPIO SIMATEMAR , RAEEZTER/B A TEC EE,
« @I TEC _CNTR_TRIG iREH 1 FKik#E GPIO itk 25,
« JEIfF TEC_CNTR_TRIG iZEN 0 Kk SPI Fikat &85,

3. @I TEC_CNTR_ENRENR 1 k3 H TEC it#ss,

7.3.19.2 SPI fEN M &R

% TEC_CNTR EN =1 B , TEC itHEBEEEN SCS THERAHL#HMHEIKRE TEC CNTR FK., EHITIER
TEC_CNTR FE MSB By SPI £% 2 /5 , SCS WEMTRAB T TEC 1T E#3KE TEC_CNTR FE
E3iEE TEC_CNTR FEH LSB,

7-33 BN T R HFERREUAESF TEC MrtE , ME 7-34 BT T ZFHRMBER.
7-33 &7~ , AL TEC_CNTR MSB Z &1 , 1 SCS TRR#LHMIR TEC 1T2heR.

Read Read Read Read Read Read Read Read

SPI non- non- TEC TEC TEC TEC TEC non-

Activity TEC TEC Register Register Register Register Register TEC
Register Register 39:32 31:24 23:16 15:8 7:0 Register

SCS _‘

BREUARERHR.
Read Read Read Read Read Read Read Read
SPI non- non- TEC TEC TEC TEC TEC non-
Activity TEC TEC Register Register Register Register Register TEC
Register Register 39:32 31:24 23:16 15:8 7:0 Register

|

L]

\ TEC

\ TEC

\ TEC

\ TEC

counter counter counter counter
latched latched latched latched
to TEC to TEC to TEC to TEC
field field field field

7-33. TEC #FH7iHE
7-34 B8 , BMESE —REENFFER T2 TEC_CNTR F288 , b ER X2 2 iEUA AR TEC it

SCS _‘

L]

\ TEC

latched

\ TEC

latched

7-34. TEC ZF¥HiEH

60 EXXHRE
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7.3.19.3 GPIO 5/fIfEX TEC R IR

£ GPIOx_MODE = 0x27 (TEC_TRIG_SEL) B} TEC Ih#Ek#FE GPIO BIMM EARSEMERMY
(GPIOx_POL) Wiz in E¥F TEC {E#3KE| TEC_CNTR FE, f£iH TEC_CNTR M LSB 281 , JF4 GPIOx
SR AT 43 TEC CNTR FEB#TH -5 FH. B 7-35 B/R 7 A GPIO #3k TEC EMIF.

Read Read Read Read Read
SP1/12C | Don’t || TEC_CNTR || TEC_CNTR || TEC_CNTR || TEC_CNTR || TEC_CNTR || CSC high ,
. . . . . . o Don’t Care
Activity Care Register Register Register Register Register condition
39:32 31:24 23:16 15:8 7:0
TEC_CNTR field is no longer updated from a trigger event until TEC_CNTR LSB read TE.C—CNTR il
. lete is no longer
IS comp 1ps updated...
GPIOx GPIOx don’t care GPIOx don’t
_ care
TEC captured TEC captured

7-35. £ GPIO 3k TEC
7.3.19.3.1 =6l : {8 TEC f GPIO1 45 fil & 88547 F7 U

1. BEZEERE TEC FF5. EAXHIH :
+ REFO_MISSCLK_VCOSEL # 0, f£ VCO3 55i® / 8 AT TEC m&R=
+ TEC_CNTR_TRIG =1 AAF GPIO1 itk 25
+ TEC_CNTR_ CLR=0 BFEEiEaTT

2. 1iR{& GPIO1_MODE = 0x27 (TEC_TRIG_SEL) H##RIFEFERE GPIO1_POL ( EATRHIRIREN 0 ARTH
BEERHEA ) .

3. 7E£ GPIO1 iRt E AR LA EET TEC iHEKER{EHIRE| TEC_CNTR FE&H,

4. BHXEEHFME TEC_CNTR FE.,

+ 5l : 1st_captured_TEC_value = 204 354,

£ GPIO1 E#E# EFHR,

£ ZIRIEE 76 TEC_CNTR FE.

+ Tl : 2nd_captured_TEC_value = 76 516 568

7.3.19.4 TEC F15%

oo

% TEC_CNTR_TRIG 1 1 ( GPIO BI# ) & :

« 1/NTEC B + 2ns W FREER 20% Z 80% M EARE/NFHEZETF 1ns.

+ GPIOXx EFAARTRRHINIE SCS EFHI 10ns A, LHABI ST TEC_CNTR_ EN M O&EEH 1,
+ GPIOx RR#FSHF 10ns,

+ IEHL TEC_CNTR EY LSB jg , #H GPIOx it X 85 SR 7E SPI SCS LFRH 1us R EE,

4 TEC_CNTR_TRIG 5 0 (SPI) &} :

« 1/MNTEC B +2ns R FHEER 80% E 20% W TEE/NFHET 1ns,

« TEC it#k837F SPI SCS M TR # 33K 2| TEC_CNTR FEF88., TEFNMEFRKEERABEFTFES.
7.3.19.5 EM TEC 774

TEC I EEBRFFEIT B EM 2901 8% 0.
© APBRALAEEZITHESE TEC RRZARBCHE. TI BENETRMEIMEAEN (WREM ) 2iEY
t0# TEC_CNTR_EN fRM R &z TEC 1T #ER,
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REFO_MISSCLK_VCOSEL FEAEZEFFEMAFEABN VCO RH#TEHMBRAEENHRIE , HtmE
REFO_MISSCLK VCOSEL X4 F X , It EEEMITERHANREAMARIEFTFS, NRESZTHHEHEXR
REFO_MISSCLK_VCOSEL s ®iFit& , AJgE S BUE A iREOP N 85 49 B 4 =% B i 68 F TR ko 8 I 85 2 Bk
RNBBHEEFREHAETRTEHE , 3 DPLL B FREFBRS.

X TEC_CNTR _EN =0 B , TEC it#BRIFELRS |, BIITHESEN 0. MM TEC_CNTR _EN H 0 & 1 38—
ZRBBRRARKEBHHE | LR TENRENE, B , ENENBEERTHITEFBED GPIO HFEA SPI CSC
il & BS S AV &,

7.4 B5HFThaEE N
7.41 8B4B3

ZESH AT E B AT ERR 12C = SPI fER#EFHED | EABURT LB S (POR) HiE#E GPIO1 5| EX#&## 2 8
FHABEF, POR 2GR HFEFRRINKEIRTF EEPROM H 1248 ROM_PLUS EE ZR{E,

+ GPIO1=0:i%# 12C BE#&ENO

+ GPIO1=1: &% SPI BE#NO

BaELRBA 12C = SPI #O LB RSFFR  MEEBR[RSHEZEZNRE (REHEE ) 854, 1°C F SPI
N F ARG EEME.

POR HiEK GPIO1 RASTHE :

- BATHRFFHENBRITED (I°CERSPI),

+ SCS_ADD 5|Hify S 12 S AR T EE

EEPROM FE EE_ROM_PAGE_SEL HRZALLKE GPIO0 M GPIO2 5| AR B EFAN ROM T, M
RFE ROM _PLUS EE 7 0, M{XfEA ROM REBRBoIE5H. MEFEK ROM _PLUS EE R 1, &
EEPROM BEZEZ , ¥4 M EEPROM fngk K24 APLL M Het s EEN TR, At , AFeEB R ERERD
AT SR M HAE R

7-36 BR TSR LB ENERERF,
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Device POR
Configuration Sequence

GPIO1=0

Power-On Reset
(POR)

Hard Reset l

\ 4

I’C interface
SCS_ADD pinis a
3-level input for I°C

Select
communication interface

PD#=0

GPIO1 =1

address select

GPIO0 and GPIO2 are 3-level inputs used to select start-up ROM.

Selected ROM is function of EEPROM field EE_ROM_PAGE_SEL

ROM Selection

plus GPIO pi

n page adder

\ 4

SPI interface
SCS_ADD functions
as SPI chip select

A

4

Soft Reset?
RESET_SW =1

EEPROM Overlay

over-written from EEPROM.

If EEPROM field ROM_PLUS_EE is set, then start-up clocks are set
from EEPROM. Many APLL and output configuration fields are

A

4

RESET_SW=0
Ll

Device Block
All blocks reset

Register programming available.

Configuration
to initial states.

FESRE 7-14, B 7-37 F1E 7-38,
7.4.1.1 ROM #%££E

£ POR Bt , GPIOO 1 GPIO2 BIHRAL S

Normal Operation

See PLL Initialization
Flowchart

7-36. 83 POR B E 5

A

EEPROM ##f# ¥ & EE_ROM_PAGE_SEL & —1 ROM W,

I\ EEPROM R &) EE_ROM_PAGE_SEL = 0, ROM MGH KA FEFRAHEH FREEEMS ( BIE

ROM ) # , TR BI R RE. ESHRFHEENHFAEE

5% 7-5. ROM %%

, BS LMK5B33216 %A 3155,

POREH |PORMA |EE_ROM_PAGE_SEL =0 Kf#J ROM &

GPIO2 GPIOO

B (e ROM £ 0 . XO = 48MHz , REFCLK = 156.25MHz &1 10MHz , % = 100MHz, 122.88MHz,
245.76MHz, 312.5MHz, 491.52MHz.

B ET s ROM £ 1 W, XO = 48MHz , REFCLK = 10MHz , %ii= 100MHz, 312.5MHz. 491.52MHz,

H L ROM £ 2 W, XO = 48MHz , REFCLK = 10MHz , %= 100MHz, 125MHz. 312.5MHz, 491.52MHz.

H H ROM 28 3 Tl fRIWFEHEX . PiE PLL XM , FiE M M,

L M ROM £ 4 W, XO = 54MHz , REFCLK = 30.72MHz , #tf = 30.72MHz, 125MHz. 161.1328125MHz,
122.88MHz, 245.76MHz. 491.52MHz,
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5% 7-5. ROM % (4)

PORE{H |PORMA  |EE_ROM_PAGE_SEL =0 K#) ROM &

GPIO2 GPIOO

M L ROM £ 5 W, XO = 20MHz , REFCLK = 156.25MHz , %t = 100MHz. 125MHz. 156.25MHz.
245.76MHz, 491.52MHz

M M ROM £ 6 W, XO = 48MHz , REFCLK = 156.25MHz , %t = 1Hz (1PPS). 25MHz. 100MHz.
122.88MHz. 125MHz. 156.25MHz. 245.76MHz. 491.52MHz

M e ROM £ 7 W, XO = 48MHz , REFCLK = 156.25MHz , %t = 1Hz (1PPS). 20.48MHz. 25MHz.
100MHz. 122.88MHz. 125MHz. 156.25MHz. 245.76MHz. 491.52MHz

H M ROM £ 8 W, XO = 48MHz , REFCLK = 491.52MHz % 156.25MHz , % = 25MHz. 122.88MHz.
125MHz. 156.25MHz. 491.52MHz

7.4.1.2 EEPROM ZEE

4 ROM I EF R B AT HERES , SRK EEPROM X$5 A P B E LAYl H 8o

£ POR B , 205 EEPROM FE ROM_PLUS EE =1, fn% ROM & &/ , EEPROM &= APLL Fet4hH H
HiEe , NREAF&EN EEPROM Eahet4h, MRETF ROM B DPLL BLEFR , M APLL R 28{E R
XO E#5ME | ED DPLL BiESEE |, thAd DPLL FIE DPLL E/fH A FHAELEHE,

EEPROM FE ROM_PLUS_EE W BRINRE =0,

7.4.2 DPLL Z1TIR%E

LTETNATHE 7-37 FiR# DPLL B1TIRA.

64  EXXERE
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See Device POR
Configuration Sequence

(1) Frequency stability after entering
Holdover is determined by XO reference Flowchart
stability for duration of Holdover event.

(2) See DPLL Reference Input Select
Flowchart.

Holdover: Free-run "
Frequency accuracy

No valid input
reference available

determined by free-run |«

tuning word register and
XO accuracy.

L

Valid Input
Reference Available for
Selection? @

Holdover: History "
Initial holdover frequency
accuracy determined by

averaged history data.

v

Valid Input
Reference Available for
Selection? @

Lock Acquisition
(Fastlock)

selected input

. DPLL Locked
gl DPLL DCO takes effect.

|

Loss of Ref (LOR) on
Selected Input? @

Lock Acquisition
(Hitless)

Valid Input
Reference Available for
Selection? @

Holdover: Last Value
Frequency accuracy
determined by last known
DPLL tuning word value.

Is Tuning Word
History Enabled?

A

Is Tuning Word
History Valid?

Yes

7-37. DPLL Z1TIRA

EERRERERARE. ZESHEE 7-14, B 7-36 FE 7-38,

Phase-locked to
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7.4.2.1 EAETT

g1 POR BEMAMKILE , 3 XO MAFSHERET , APLL FEFHES XO 8téd, BRIEITERN TR L et
MEBEMTEMRE XO MANFEREENRES, TEHSTEAGE , EERHARBEER (TEK ). W
R DPLL EBIEEHAZRERNALFEAREEERL , Mo ABRABITEN,

7.4.2.2 EHFRH

DPLL & isin B oM A LIREE MM A R, YRNVBZED—NEROWMAREE | PLL BEMEH BHRIEIT
BERARFRFER |, 18 DPLL FFBIRESIE. LMK5C33216AS1 X313 Fastlock ThRE , H& DPLL 26t EHAE
RN T RUABDPERE, YR ETHKE , AT RN RENEEEERE BN T RIRE (BWppLL)o

7.4.2.3 DPLL #ET

DPLL 817/ , APLL #i HEt e SRR MMM BER L EMN DPLL EHERM AR, DPLL BiE/E , APLL % a4
FAZ XO mAMEFZEZBHFM, DPLL BA A 4mESMBI M 25 748 B4 M 85 K5 AP E K (LOFL) FMMEBEK
(LOPL) RAESHRE |, XLRSHFE BT IRASS|IBSIRS AL # TMWE, RNEHP (LOFL — 0) /5 , AILFHLIE
REESR (NRBH ) BARERAEFEETTEREURATRESE ARBEXNN OB H HMERE,

7.4.2.4 R#F
HRMBEEEL (LOR) BN ESETHANE N M AR , DPLL # AREER,

MREZEAFFIEFE (DPLLx_HIST_EN = 0) , DPLL f¥#H —# #1%M3 DPLLx_FREE_RUNI[39:0] FE& , ZF &4
REMANF DPLL & FHREENER, SHMEBEET DPLLx_FREE_RUN ZERHEE,

MRFZAHEIERE (DPLLx_HIST EN =1) BEALFLIEREARERN , M&FEH DPLLx_FREE_RUN FE |, #[E
ZHT DPLLx_HIST EN —#, MIR{BAXAFIEFZRENR , W DPLL HEAFEHFEHARTERX  MMEXRE
BORBIARIRE, BFSR FALZHLICR—RRFKE |, Bi& Oppm EER4 ( XO #A ) TER |, MFA L FEadE
Bk, YMARSNERBER, XO BERMNREMRE T REHHEIMEBNKBREETNBE.,

i ARFERE , LOPL #REFBREM (LOPL — 1), LOFL #rE5iReE DPLL SMEEEHMENXRERER
ETER, EREEXT , LOFL FRETE , tF2FH , EFHXEREREHE,

LEWM AT HERN , DPLL FEHRBFERHAEAFTMANHEIPE , MA2HINE[E L T

7.4.3 PLL Bz1%5)

738 BRTSHRUHHREREN—M PLL 53155, KFEHtERATREABREMNHEN PLL HEMNZE. ABERE
¥/ VCO R |, £ VCO RUEFF A2 8T , S0E8 XO R MIEENMERIFREZREE , &N VCO RAHETAE
KRMFHELE PLL R E A4 E30,
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PLL Initialization Sequence

through SPI/I>C

Program registers |

See Device POR
Configuration Sequence

Flowchart:
Device Configured

XO Detected

VCO Calibration

\ 4

APLL(s) Locked
(Free-run from XO)

Device
re-configuration

- Ref. Input

' Validation

Valid Input Selected

DPLL
Lock Acquisition

v

DPLL
Locked

See DPLL Modes
and
Input Selection
Flowcharts

7-38. PLL #03R1LF5I

FESRE 7-14, B 7-36 FE 7-37,
7.4.4 Bi2E% 88 (DCO) MERMMAI AR

N7 %3 IEEE 1588 MEMbat4hi &I A , DPLL x3F DCO R LASEH/NF 0.001ppb/2 19 ¥ 1 4 i it 4 SR B
B, DCO mLAfEA DPLL DCO #Z#I=sk APLL DCO ##I3kX8, & DPLL EAHER T=Z1T8 , DPLL DCO &
EHBEM DPLL ' Fo. 3 DPLL & TREFRADFARERNRT , APLL DCO 2B EM APLL 2 F,
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7.4.4.1 DPLL DCO ##%/
% DPLL 8{Ert , AT LS A DCO &= (DPLLx_FB_FDEV_EN = 1),

£/ DPLL DCO BRI K =fp 5 &SRB I3,
. HESHEXER
— 7£ DPLL_FDEV #TliRRE=E
- BEASNEESRRKEAREEREZE
+ GPIO #x}iA%
— %#/5E GPIOx itk 88
- BEXEIHRESQE-—THREEHTHERFE DPLLx_FB_NUM,
. HEsexiER
- RBEMFREGHF (FCW) EA DPLLx_FB_NUM [39:0]

A LUEN — 4 38 (UNMERREFEHFESS ( DPLL_FDEV {¥ ) Xf DCO MET LS Ki# T4 E. DPLL_FDEV ERTE
DPLL 2B MM Y2 FELNMEIRENFEE , BTFHEE VCO M Hixk DCO MERE,

T LAE S B2 (DPLLx_FB_FDEV_UPDATE) S A F° Al 89 51 B3 &) (GPIOX) k24| DCO $MZi% 8 (FINC)
WIALE R (FDEC) FH. HATLUEN 12C = SPI EA DPLLx_FB_FDEV_UPDATE H&F8{RXIME S H 4
BEI#ITH DCO EF. BEA 0 [ DCO MEZRREMN S Ki%EI® K MEA 1 [FF DCO MERSKER. SPI A
LASEELLE 12C EiRE) DCO BEFHIER , AR SPI WEAEEEFR,

i%# DPLL 5|##4l ( GPIO £# FDEV_TRIG_DPLLx # FDEV_DIR_DPLLx ) &t , FDEV_TRIG_DPLLx H%&
N H GPIO BIRI#Y EFARFX DPLL AN DCO E# , FDEV_DIR DPLLx FE XM % —1 GPIO HRE
FDEV itk 88895 8., FDEV_DIR_DPLLx =0 &R’RIE , FDEV_DIR DPLLx =1 =M. X# , GPIO 5IEIFH#E
FINC =% FDEC fiA. RAZIA LRSI MM HK/DERKPTEERN KT 100ns FeEHAEBRBEEHHEIRE, FHSIH
Z#Et , DCO EHERNPRFIE 5SMHz LT,

% DCO ##I#Z A (DPLLx_FB_FDEV_EN =0) &} , DCO MEmBLFHUER , VCO M HM=E T H DPLL 28k
BN RR D FEBE,

APLL
froc — DPLL [—» @ > fuco
FDEV Pin Control .
i .
DPLLx_FB_FDEV_EN
GPIOM/TRIG [} FINC
. DCO
Logic FDEC | Step
GPIONn/DIR L} ) T
DPLL_FDEV
FINC/FDEC Register Control

) DPLLx_FB_FDEV_UPDATE \

I"C/SPI < > 0x160[0] The DPLL Numerator is incremented or decremented by the
0x1F6[0] ) DCO FDEYV step word on the rising-edge of FINC or FDEC.
0x28C[0] Write:

0=FINC
1=FDEC

7-39. DCO & #2415

7.4.4.1.1 DPLL DCO ¥ REBME S K

#£5 DPLL /5 DCO #=xXj5 , AIEA SRR 11 ITEHZ DCO MBS KM (M ppb (T2H2— ) REML)
FFE/ DPLLx_FB_FDEV ZHfF88H,

DPLLx_FB_FDEV = (Reqd_ppb / 10%) x DPLLpgy * fycox / frocx (11)
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Hr

« DPLLx _FB_FDEV : IEREME (0 E2%-1)

+ Reqd_ppb : FTER DCO $EL K ( LA ppb FEAL )

« DPLLpgy : DPLL FB B ge 0 B{E (1 £ 240, HFF|ME 0=29)
. fVCOX : VCOx ﬁ$

. fTDCX : TDCx f})ﬁ\%

7.4.41.2 APLL DCO R FK

B M%ME A DPLLx_FREE_RUN HFZ8F &K FHE APLL DCO, 3 DPLLx _HIST_EN =1 & , T E
¥, % DPLLx_HIST_EN =0 & , DPLLx_FREE_RUN A F APLLx DCO % F. ATLAM APLLx_NUM_STAT i
BB APLLX 5 Fo

EE MY APLL DCO X5 , fFEAAER 12 itE#HZE DCO MELS KM (M ppb (22— ) A&
{iI ) FRAEM DPLLx_FREE_RUN FE&{fE, DPLLx FREE_RUN 2—MNEFEE , ABMWEGREEETITE R =3
HIAME,

DPLLx_FREE_RUN = (Reqd_ppb / 10%) x APLLXpen * fucox / frpex (12)

Hep

DPLLx_FREE_RUN : $iR{REE (239 F 239-1)
Reqd_ppb : FiEEH DCO ME LS+ ( LA ppb FEAHL )
APLLxpgy : APLL FB % 37188 2 RHE (240)

fucox : VCOx S

fpprx : PLLx AH{L42 M B4
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7.4.5 APLL SR 4

Y DPLL & FREBRSRKMEAN , ZBRAETLUENE A 40 115778 DPLLx_FREE_RUN[39:0] & 3x#% APLL
SERMMAEM RS, MREERSGTEHSTERNSFEZA , DPLL ¥5 APLL #FFF , ERF MR LREME R
NEE.

Z /S A APLL DCO #24%l , #5 40 {15 ¥ 8% E DPLLx_LOOP_EN =1 # PLLx_MODE =1, DPLLx_EN A }A
REN =0,

X0 —hx1,x2

DPLL . APLL
froc R fep VCO
> =R > fvco
TDC |—» DLF f——-- - 5-bit PFD [» LF —>® >
: " To post-divider
| and
| Output Muxes
+FB ) ! +N <
40-bit Frac-N SDM [~ : 40-bit Frac-N SDM
|
|
38-bit I
DCO
FDEV
_ - — —

DPLLx_FREE_RUN
DPLL1 |
DPLL2

IDF,LL3||||||||||

APLLx_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

7-40. APLL DCO =X

AFfhiER APLL DCO W&k H %,
o EXNRFE
— i%E& DPLLx_HIST EN=0
— B APLLx_NUM (APLLx_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN
« APLLx_NUM_STAT 2 REFFE , XFiEME,
« DPLL H R HFHEIE DPLLx_FREE_RUN fEf£2 APLLx_NUM_STAT,
— DPLLx_FREE_RUN & 40 f#y = #l% 32k
o MXmERFE
i®EB DPLLx_HIST EN=1
DPLLx_FREE_RUN EAS K HFEFR/MNS KARSFHRENNZREREAE APLLXx_NUM #F,
MRE LMK TR&E—RIAR AL S —X DPLLx_FREE_RUN BEA , NIFFARI KK S BREITHT |
FEFRIRIE APLL 2T
DPLLx_FREE_RUN FZE£HBAZE M APLLx_NUM (APLL_NUM_STAT) 2 E L& EB —MrE,

7.4.6 DPLL TR MR

AFTLLEA DPLLx_PH_OFFSET[44:0] 788 FEBRFE DPLL B, HURBR—1NERFSHN ZHEH%H
BE, BRIANRER 0, AILRBRBEE TDC E4NHEMNXR, HAZERERTM DPLLx BFERER
B,

BEFERX 13 AUTERTERABREBSRP AT RMEMAMN DPLLx_PH_OFFSET FH&E.
DPLLx_PH_OFFSET & APLLx VCO A A K F T #EUK #5718 25 09 LE B R F 5%

DPLLx_PH_OFFSET = (Desired_Phase_Offset x fycox X 2 X SCALINGpgc (13)
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Hep

DPLLx_PH_OFFSET : AFi8% DPLL BN I RESESRE
Desired_Phase_Offset : FTE# DPLL VAR S K ( LN 2L )

fucox : VCOx mz

SCALINGpgc : ZR T HEMBFEIE S E (2 + 1) x 958 = 2874 HHHLHIR F

a0 | tNRA A8 EE DPLL3/APLL3 E£EF 5| A 38.5ps HAH{L RS

Desired_Phase Offset = 38.5ps

fVCOX 1 = 2500MHz

SCALINGpgc = 2874

DPLL_PH_OFFSET = 38.5e-12 x 2500e6 x 2 x 2874 = 558

7.5 w2
7.5.1 #EOMEH

REEHEEMH (MCU = FPGA ) ATLAER 1°C = SPI RipEFFeR. 1°C M SPI WEFREEME, EERET
HilE) (Y PD# BALHEY ) , TLUBE SR FEEX R4 750, BREMER, BN ERH A
RASBIHIREFME R T LR 5. FEEA - 2 Wik 1 FHREEO,

7.5.2 12C &{T#&N

% (GPIO1 = 0) Bt , ZBEHEN 12C BEFIHREIT , X 100kHz ( #R#EER ) F 400kHz ( RIEER ) B ELR
R, REFZHM 1°C A , EUAFEARBKNELERER, HEM 1°C BEEOIZTH , SCS_ADD 5|45 1°C
BRI =4 LSB 2 —, GPIOO # GPIO2 i ARARE T EM ROM MM EEHEE,

LR 12C BER , LMK5C33216AS1 BRZAIXFH=4ATEM 12C it ( BURTF Le#Eat SCS_ADD 5| IR

) , MEAFX EEPROM E#4RIE , WA XIFEMT 12C ik, 1£ 7 £ 1°C #hutd , 7 MSB M EEPROM 3
1T¥I3R1L , B LSB B SCS_ADD SRS HITE . * 7-6 BT 1°C st PHIBRIA EEPROM £ R,

3R 7-6. 12C Hu3t
SCS_ADD 5|HtR 7 12C bk LSB 12C ik
1% 0 0x64
Vmid 2 0x66

=

1

0x65
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Write Transfer
1 7 1 1
S Secondary Address Wr n
8 1 8 1
Register Address High n Register Address Low n
8 1 1
Data Byte “ P
Read Transfer
1 7 1 1
S Secondary Address Wr n
8 1 8 1
Register Address High n Register Address Low n
1 7 1 1
Sr Secondary Address Rd n
8 1 1
Data Byte A P
Legend
S Sr Start condition sent by controller device | Repeated start condition sent by controller device
Wr | Rd Write bit = 0 sent by controller device | Read bit = 1 sent by controller device
Acknowledge sent by controller device |  Acknowledge sent by peripheral device
Stop condition sent by controller device
Not-acknowledge sent by controller device | Not-acknowledge sent by peripheral device
Data sent by controller device | Data sent by peripheral device

7-41. 12C FHEANEZEUYE A
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7.5.2.1 12C REFZHEZE

7-42 BT T ZERM X 12C REANMRIEMEFEREH.

Block Write Transfer

1 7 1 1

S Secondary Address Wr n

8 1 8 1
Register Address High n Register Address Low n
8 1 8 1 1

Data Byte e Data Byte n P

Block Read Transfer

1 7 1 1

S Secondary Address Wr n

8 1 8 1

Register Address High n Register Address Low n

1 7 1 1

Sr Secondary Address Rd n

8 1 8 1 1

Data Byte A cee Data Byte A P

7-42. 12C RE1ZREW
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7.5.3 SPI &17#0

%R SPI ARG , ZBHFEATA SDIO. SCK # SCS 55 =44 SPI #0 (SPI_3WIRE_DIS =0),
A SPI #0O#t , SCS_ADD Al F4EMAtit2k88 (TEC) A4 25, iRkiE SPI_3WIRE_DIS = 1 & , £{7 GPIO #8
AJLAE R SDO LA #FmMLk & SPI EiE,

B[4S EERH MSB RUEKE, HEPBEERBMA BN (W/R), 15 UibitFE (A14 E A0 ) § 8 Uk
FBFR(D7TED0) , A 7-43 FiR. XIF SPIBA , WRZH 0, 3FF SPIiEE , ZMR 1,

MSB LSB
2322212019 | 18|17 |16 (15|14 (13 |12|11|10] 9 | 8 7 6 51| 4 3 2 1 0 | MSB Transmitted First
First Out €——| alalalalalalalalalala]lalalala]Dp|[D|[D|[D]D]D]D|[D]|_ . . .
Cial13l12]11]|10|o|8]|7]|6]|5|a|3]|2|1]0o|7|e]|5]4]3]|2]|1]o | BitDefiniton
= Register Address (15 bits) Data Payload (8 bits Message Field Definition
g

7-43. SPI HEKR

¥ SCS BENEBFARF—MVERM, 4 SCSHUEEMN NSBFA , ZMER, F—MERHNNLR WR i, ##
TR 15 R F R , R 8 URKIE. #EALAN , BTHRRE—EIEN (D0) % SCK 8y L FinkERt
HEA  BEUAZTAENRTER, MREAGRFTRANHOEHRE , WR2RXEBEEMN, FiREUER
et BUR{LE SCK TEERM SDO 5IRIBERT #h% Ho

7.5.3.1 SPI % S 1755155

LMK5C33216AS1 ¥ SPI SRE A FMBRILEUEH, SPI REBHIKEEFRE Q2+ N)NET , HA N REEAH
BB EFTR. EVEEMH (SPIL XV ) REZEEEHRINbLFH PRI, EEVSTRIE 24 115
BFHE , 18R SCS 5IHMRFELF , NZBHNEFZRENBSESwitisd. SR EH 8 v ( KEEXRER
RE ) Mot 8o igtmutig4 ( 5IIR R SCS 51N FriEFYHRIFEBEFLER )

7.5.4 FE[MEERR
BT EVM &K TICS Pro R TEGE— M2 FHiRITARE , TAARAFERNRZITSHR, TERRITRH

NAAEREERBFHFFRRE. TUSHEFRRABE (XARANTERTARHEKME )  UEESHE
B RSB ENEE,

755 BRAEEFEREERY

NFEAREENELBENVREEHTHRENRA , TEURTEM TICS Pro £ KNS KN FEFRMEBIBEINT
LUTERAEE
1. LAESHFINEBLATE 12C = SPI X T B3,
2. BAMTICS Pro SHIWFEFERRE , ANNAUTSES[EBE (BE2EXBBMN=1) :
FE18 R23 = OxFF ( B3 S/ HIFES )
3. B R21[6] BA 1 LUF SYNC ENEAM. TRRESHHNEZEAE S MEFKEPH SYNC Thik,
4. [ R21[6] EA 0 LU SYNC ERN M ARBRKAIER&RELZ B3,
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8 KL MK

- p=3

UTNARMSFNEERET TI TH4AE , TI FTERELBUENTZES. THNEFATBERTHRSE
EEHAR , LRI E RIS A IARSEINEE,

8.1 MAEER

8.1.1 &R F5I

7-36 M@ 7-38 BR T - B3 F 51,
8.1.2 M8 (PD#) 5|k

PD# 5 (KB FERN ) TR THRAMBRMANEBIL PD F3l, 4 PD# A EEBFA , BNSFAGHBEHT
AR, 3 PORY AU ES BT , ELfREBRMG POR FIHINFHBMITREBHFIMEEETER , W
7-36 Fi/R. WIREN% PD# BIMIRAR HBREHEEMES , WEME PD# 5118 T Bk B AT 200ns , FBEWA

B F R R,

3% 8-1. PD# 124

PD# BB

BRFE1T

0

BRI E A

1

ERET

8.1.3 @Y B BB TR

B, GPIO LB EBFRE T HMEMEZETERN, GPIO1 i£#F SPI % 1°C #X. GPIO2 # GPIO0 %% ROM

o
8.1.4 5|HIRA
% 8-2 BR T Zes AR 5 BR A

& 8-2. TR BAY 5| HIRAS

BIMEH | Ww R POR (SPI) | k% POR (I2C) ‘:lx;es EXEST |RS BER WA
PD# ® 2 BEH A |PD# MWK T hS |PD# MEBETEERAE | Z8F 2EBFHA | HEFE 2 BEH|A
=¥ ¥
GPIO0 SRR |3 BFHA | EEPROM/ |3 BFHA |EEPROM/ |3 BFHA |BESHE |GPIO FaH
7 POR ROM %1% ROM %1%
GPIO1 CHEZFH |2 B FHA | VDD 2 BEHA |GND 2BTH/A |ESHEK |GPIO FHA
17 POR
GPI02 EHEEFE |3 BYWA [EEPROM/ |3 BFMA |[EEPROM/ |3 BFHWA |ESHEKX |GPIO A
7 POR ROM 3% ROM 312
SCS_ADD |BA& it |3 8 FHA [SCS 2 BIHA |12C 3 PHA (BT PORM 2 P 3 | FEM
17 POR i3 IR B R A
SDIO TEH SDIO WIEIIO |SDA BIE /O  |ET POR #) SDIO 5 SDA 40 £THIER
NG
SCK TER SCK RHEPE A |SCL F4tMA  |ETF POR B SCK = SCL #4120 STad8h @ A

8.1.5 ROM # EEPROM

RENAZSERYNHTHELENETENRS, HtNARERAFEEBEE4 (CPU, ASIC 5 FPGA ) £ Lt
BN AR , RN ROM BEEFFENAER , A LAERBEIZEXN LMK5C33216AS1 #1THRE.

LMK5C33216AS1 12t 7 ROM T ES I X FB AR L ad4d , HiEH T EEPROM BAfE ROM TF# 2N A
ERMNATBEEN BT, ESH ROM #£E M EEPROM BZE THRESER.,
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8.1.6 HRHNF, HENAERIESBIRE
8.1.6.1 LB £/ (POR) £

LMK5C33216AS1 &£ 7T — MR E LB EMN (POR) B , ZHBEBEUTAERG 2SR GREEEMR
a4 .

s FiE Vpp REBREERFAZE 2.72V L E
- PD#BIMEHAZT12V (&P VE) RAE

8.1.6.2 MEBRH LB

REPRA VDD M VDDO HBIRIEFHAEFSF XM OV RAE 3.135V HE— 3.3V BRAED , HERER 2 5B
REEXINREZBANNENT 1ms , WITHFHE PD# 51 M LR MeB AR AT MINEPIERRFH LB RS, B 8-1
BRT PD# IR AR ZREREENES , LHEEREFH N FER,

MRRER 2 ERFRBEINREZEHNRBEART 1ms , WBTEER PDH 5|1, ESHAMNXERELE,
WM XO Bz ZEZAL FiR |, 7 PD# RER 1 2/a , XO EAXAERUHEER VCO1 M VCO2 BAER .

3435V = — — — — — — — VDD_PLLx,
VDD_IN,
VDD_DIG,
Decision Point2; =— — — — — —/— — VDDO_x,
VDD_PLLx/ PD#
VDD_IN VDD_IN/ VDD_DIG
2272V
200 kQ
Decision Point 1: _
PD# [ PD#2 12V
oV
XO Reference: | Valid or Invalid XO REF |:| Valid XO REF |
8-1. B B jREh E BV T
8.1.6.3 UXNER¥ L&

R VDD = VDDO BHRHBTRMNBIRES , TI BEFMELREERAZE 3.135V L LEBEFH PLL B,
TRIX—R , ATLEER PD# NEEFESEFHELE, PD# A SZSE—NEREE VDD _IN # 200kQ HEFE |, 0
8-2 Fi’~. PD# BIiIE| GND 2 B —NERRAATERIP LA BME—EBFERKX—1 RC iHEEH. X/ RC
REEEATER PD# NMEEFESHFENEGR , BERFMEAKBRBEE A2 3.135V L L, TI Bi%E VDD
RSB 2 iR F+ VDD IR 5|,

HE , TARS TN NBREER[IT PD4 SIWBA NS EF , SUERRAF LBFS , EXFAREHESHNA.

W XO E51E8 IR Pk | £ PD# RER 2 2/ , XO EfEXMAEMAESR APLL1/VCO1 F APLL2/VCO2 &
AERSD |, 2% DPLL3 EHEE M.
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VDD_IN

200 kQ

Crp#

!

VDDO _x,

PD#

.
I
|
-'-
Decision Point 1: I Delay > 100 ps
VDD_PLLx/ | > isi int 2:
VDD_INAVDD_DIG | [ - De,f,';;? 2 T%"C z
v | o
|
|
|
|
oV
|
XORaamm:|VMMm4mmwx0RH|h Valid XO REF |

8-2. WX % L BB
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8.1.6.4 LB EIE | EBFHE

R VDD N BIRAIERFFARAE OV E 3.135V WERRIRATE AFELET 100ms , TI ZVEE VCO &
#, BEFFAEAKEREE EAR 3135V L EB#IT, ATRIWBEN , AAMERMXNBRE L E DHERN A
EZ—RHER PD# MIKEEF 2 & B F AV IR,

MREARKEBIRE PD# MNEEF RSB FERITRER AR 3.135V UL, MAEMBEAKERMAE , T
RHBHREMRFIIAER VCO BUEM PLL B3IF5,

8.1.7 XO Bz ZE SR

BT 528 XO B4 A B/E APLL1/VCO1 1 APLL2/VCO2 BN E AR A , RIk7E VCO RAF B ZHT , XO %
ABEFSMELTRIFRE , TR PLL BIEMEEBI AN, IR XO BH4H7E VCO REEZBIFTRRE , VCO
BEETEES KM , 41 PLL 81EMH Hets B30,

MR XO wepEa e HBEER EBHIATH (flM , BTRFERAZEHIFELEFEN ) |, TI Z2UCF VCO RIEM
FFHARTEEER S XO REF. N TRILEN , TUERUX EFZ L E FHRN G Rz — | F PD# MEERFE
BB FHRRIERE XO MHRER. EANE XO NHRERR HBAREMKRFIHIAMAE VCO BAHEM PLL B
F5l,

APLL3/VCO3 2 I R/ , WEMH XO BEEBHTEE., FBREMH XO EER |, APLL3/VCO3 [FaEB IR
H8iE, ¥ APLL3/VCO3 5 DPLL3 &4 At , £1IE DPLL3 E#E 28 , XO AMEK.

8.2 AN

8-3 ERTHUTXE RENEBRKNSERER., HAKERS|BIFIE M BRI HRE T B REET
B, Rt ANBESIMERT #i% LVCMOS, LVDS, HSDS. LVPECL # HCSL At4h# 0 RHl, Bl , 4
B CMOS H X X FBE 0 EREM L RKIERE 3.3V LVCMOS #ilE , NTERE XO B A EN @M A BEER,
LMK5C33216AS1 9 XO BIBITT LA 3.3V LVCMOS #i A, FREMNSERSENELERIE WIVE K HERTE
WIE, 238 1/0 5|k LAY SNER L7 88 FE A1 T 7 88 PRIE BURHZ B BR A F AR, 12C =X SPI SIIFIE A2 %8 1/0 5|k
ALGEERI NS (RET) , WEXN #TREMNZRSIHEZRELRS,

8-3. BB N ] TR
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122.88 MHz/245.76 MHz/491.52 MHz
Low Jitter Radio DEVCLK -
1.92 MHz/7.68 MHz RF AFE
4 Radio SYSREF Clocks
SoC DEVCLK
SoC SYSREF Clock
Network Sync Clock
156.25 MHz/ 125 MHz/ 25 MHz
LMK5CxxxxxS1 > Soc/
. ASIC
Network Synchronizer < GPS/ 10MHz/ 1PPS (opt)
» 2 PHY Recovered Clock 25 MHz/ 156.25 MHz
12C or SPI Control Interface
Register 4 A
and DCO 2
control PCle REFCLK 100 MHz (opt) PCle
v
CPU REF_CLK R
TCXO or OCXO FPGA/CPU
)
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8.2.11R1TEXR
FHANAS  FEZRUTRUTERISHEREINBETEHERLE

BHNBREE, ZBHNEE N EVHRE (MCU = FPGA ) I MimE,
BHED | RIEFEEN GPIO1REN 12C = SPI BE#O
XO E, EERBLURMEB/ENRELE., MRFEFZUTENRYS , B2RI XO AAEASRES
TCXO = OCXO :
- SARBEMFAIRAE (H120 SyncE, SONET/SDH, IEEE 1588 )
— {®m# < 100Hz Bt BB R 7] gL 1K AV T 5w 4B (v 1R 75
— % DPLL # 3 < 10Hz
»NFEN DPLL/APLL H, BEUATSIM :
- AR SE, é%/'?’fi'ﬁ R M AL RE
— APLL B : Z—1MEBERBKERN VCO , A FIERBKERM XO
- W SR, é%/'?’fi'ﬁ
- DPLL HEHRMEZEA TDC MF
BEE DCO #EX = ZDM
iﬁi)\m‘iﬂha‘m PLL Y532i% IR0
RASH A RTAR &
BBRE

8.2.2 iM% it@
FHEANEAD  TIBURTUATSE

1.

£/ TICS Pro {mI2E IV ES 4 GUI mﬁﬁa‘bﬁxmm& BMARITSE , ITES/ PLL BI0SRRITR |, #

NERBERSEREE. TSHEFERRE (it R B + A Sl ) LB A EHRE

o ENBHATELEEESRTEONSEFERREHTHRE , HABREN (BN SWRST 1 ) U3
#. £ SWRST ZHI&E SW_SYNC , #7E SWRST Z/&/&Bk SW_SYNC,

£ GPIO1 5| piE1b UL R 12C BEENO ESZ&EH%%B AR GPIO1 HIEZE VDD _DIG Lik$® SPI @S

O, BWEMRTEFMRASINEENIZE /0 5|9 8. FSHE 7-36

o ERAENM /O S EMEEEF N 12C/SPI M2 % |/o SIHN ( 1.8V RBBEF ) EEBEHEE45IM,

#ﬁﬂﬂﬁﬁz#ﬁx (XO) BB BAE R XO M=E,
EREEBRMEMAS RN XO , ARBEZEHESTRREPDHENHFENNEREETBEE
120

+ LMK5C33216AS1 A1 XO 5|fif L E##5 3.3V LVCMOS #i Ao

« BEEKMREFE LDO IRESSN XO #HE | L HE RIS OB % BIRES 5 XO 4R,

+ TICS Pro : B XO SMELATHE XO A,
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4. RNREBEEGBHESN APLL HEZR 4 /0, H6EH TICS Pro BT A REBESHIRE :
+ TICS Pro: XyF DPLL #=x , B DPLL 3 AiEFEX MM AR KR, BSHEEHA ZHEEFHFEEE,
+ TICS Pro : BLERBHA VCO 7 ( HEBE ) = XO ité ( IEREEN ) WEAN APLL B,
« TICS Pro: AE M HHEBAMEN M= APLL 5, TICS Pro AT LAITE APLL F# HA VCO =M

PIEEE. NEARERDBHMMER , BEEUTHER M2 EIERS :

— OUTI[0:1] A AT BUE R APLL 4P, XO ME#,

— XF APLL1 = APLL2 BH4d | £ 5&3%4F OUT[2:3] 4.,

— XF APLL2 = APLL3 BH4d | 4£&%$F OUT[4:7] 4.,

— XF APLL3 = APLL2 BH44 | 4£ 5848 OUT[8:13] &,

- HEMARZE [fourk — fouryl L TRBMDWHIEE ( HIM , 12kHz E 20MHz ) RES |, N2 B A5
H, ARWERDEERS , EHNEETRENEMAHEHNELHOANERSSIM ( BIRIH, B85
MISREZERHEEIM ) #HIToE, MATRE , BEXER4RBEEENNE HA E R EIiXErf | XL
wEHANTSEONNAENRERE,

- BREMLVCMOS il (BTHE ) , INESHANSIBBREZErMERMHTRE., IREE
LVCMOS #iltl , EEANEEE4 LVCMOS R (+/- =K -+ ) , HFEKREHAH LVCMOS % HRF
REABLEMAAL,

- WMRNARREAFMENREX , FE RN AREH YR HEREE — X 5757 E 1= 45 %9 SO 173 (45
#m SMA, SMP i%H ),

+ TICS Pro : EL&% HIXFNES.

- EERERZF[ERNACEZRETMAZEOER, BSETH#H L (OUTx_P/N),

- BEZEZERSHHBEMHEIAHEE SYNC H, FSRH 474 (SYNC).

- BEHHANBIERKE APLL F1 DPLL 8#3:&M, 538 LOL BHH L BB E.

* TICS Pro : Bti& DPLL ShEEH o

- ERRERUT , BEHERFELFINE TDC AKIESF XO/TCXO/OCX0 BFE, TR L B
275 SIE 60dB/H RN RRIEERR. RETRIURTEHERARN XO Z RIMHEI MRS,
APLL WA TR AIBRENFEEAM A, TDC M XO HURFEE APLL TR LR~ EFATER.

« TICS Pro : BLEH A TDC MR LUBEFEM A HFIE{L DPLL TDC =T

- B4 BEEE 400kHz B8 A TDC HE, XER T A A EABHREH R (S10Hz) F TCXO/
OCXO/XO0 FKigBEMEREMMZB MR , \XIF SyncE MEMAHI.

- E4: BEEE 26MHz &K TDC BELSIMHKENHA TDC BFTE. XTER TXFTLAH
DURIRE RIS ZEXEENH A S,

« TICS Pro : t1REErt4piekl (/40 IEEE 1588 PTP ) , iF% DPLL S & /5 DCO X H M AME L K

( LA ppb R¥AL ), FDEV HKFEFEGRIE APLL DCO #EX K HITIHE, MBEEE |, £ GPIO 5|#

t /=5 FDEV_TRIG # FDEV_DIR 5| ¥l

+ TICS Pro : MR EEHE M AZ M Ht &8 , HR\EFERE OUTO, OUT4 = OUT10 LFHA ZDM,

BESW 77318

5. TICSPro: ABNEHAAREREEMAKERI, YTEELESERAARERH SRS BN NRTE
B, EREA%RES. BSREEHALE,
o WIFELEE RBERMTREE (M ppm REMN ),
o RHMERE  REBERE OEE (Toae) ARATFRENTHRARSEY , 8B&TMEL THASHER

. TR A | BIEAL TR EEOPEERE Tiateo

o Bhpkrs  RERHENEE (Teary) AN TRENTHEANSESN , @S EERERTHEABRR R
i')bc

s 1PPS M3 iF4#55  RBHNRITINHE , 8FB&FER THHABRBER 3,

o BUFIFATES  RBERANTEEMS AR AMAME S E AN S A K 3 EfH AT

-&O

6. TICS Pro: A MNEEEE DPLL SiER MM A FH L IEREBER, ESH PLL #1ERNEE M FLZE5L
ZiEE,
o DPLL 3F#{FIGHIRIES - BB MENEZNBERBEMNBRYRE.
7. TICS Pro: RIEZFERESMNRASEHSIMA P MIcE. BESRAFH L T A4,
o EEFMENRBESED, MMM 2[EX (3.3VLVCMOS HHFF ) o FRFEAI LHIBMHE,
s MEFHEBAHBENRSHE , ERESERETMFERNRERENRBRALUARAERTT,
8. BHERITEFENSEUTIERS :
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- EEMEMEBREREX (R ) MBAHHTARELHNIRR LR,
— 75l - OUT[4:5] 1 OUT[6:7] LHI 156.25MHz 1 312.5MHz % i AT AR Z L3S E KK VDDO BiF ,
OUT[0:1] #1 OUT[2:3] L& 100MHz, 50MHz F 25MHz #itH af LA ZE #3089 VDDO iR,
. BBREFHF. BEAAEERES EIFE,
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8.2.3 ML

ESHAREERS , THER 8-3 FIRHNMBNVRER,

% 8-3. AR

% 3= [MHz] PR s a3

APLL3 BAW # 491.52MHz HSDS #i it B
APLL3 BAW # 245.76MHz HSDS #i it B
APLL3 BAW # 122.88MHz HSDS #i it R
APLL2 # 312.5MHz HSDS #i it =524
APLL2 t 322.265625MHz HSDS #i i =324
APLL2 t 212.5MHz HSDS #i i =324
APLL2 # 161.1328125MHz HSDS #i &H®
APLL2 9 155.52MHz HSDS #itH &®
APLL2 # 153.6MHz HSDS #it 2
APLL1 # 312.5MHz HSDS #i B
APLL1 # 100MHz HSDS #i R
APLL1 # 50MHz HSDS # 524

8.3 iLF iz iRk

B FFEE MR E AR E K RERIEIhFE,

{5 P 38 2 YRR U 2 U ER AR U SR IR B ATt H 2R 1R Y B R 1B 5 1Y 380 A T4 He At e AR 4k BEL B
FREANRHAEREBRERSHES SR EHEHLTS,

FREANRHAARBERT,

MEFE , TEESE GPIO 5| LiEE/ASBRESBLE (EEE 3.3V 10kQ LW M | = 10kQ THEB
FH ) , BME7E POR HiELE R SBH THEER,

ERFEA GPIO 5| MEEZENHR/MHNE SRS ER A ARG RSFRSH T

ZEAEA LDO FREESNIE XO/TCXO/OCXO JRALH,

- EFENH LS FNEREE RHE SR NS IMILER S MEURSI 2,

REA T AR 12C = SPI #OME AL SR EbERE,

— XBETLAERA TI USB2ANY # 0O M TICS Pro - TEXNSFH B, REZITM 2 E#HTIHERRERE.

8.4 HRAR}EI

8.4.1 HiFREK

B84 RRTHRERHBAEE PCB EEHITHEMNNFAREILRES R, MREABLEEETE , WTURA
0402 ik, MRBRLEFEAHEM , FEM 0201 HERINERBLUFBEESHL. THENNEENRESRT
DEEER, FEREREESRHFERCENEZERTREE, FRAEE PEHNREREZEFEERENE —ME
b,
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|
T/
|
|
=l
|
|
Hw i

Back Side Component Side

( FEIETHRMERIMNRERMLE )

8-4. LIREHERBMN —RAESRX

8.5MF
8.5.1 iFEE

A, XO/OCXO/TCXO M a4 5 EE T RISAE M AH BT 4 M HAbMHE VB BESHITRE.
BIEMHT B (Hl20, SR, FPGA, ASIC) B ER/IZ MRS A EUR RERIRS M pEHRERE XO/
OCXO/TCXO BN MR, XEERKRLFMIR TN MERES/BENBRSHE.

B AZISEBESHNZEER 50Q % (5 100Q £4 ) % LHBERTES,
fFEREBERBRHRBESRIE IC E—MEY VDD F VDDO 5|H4L , EEZEKERE PCB 5 —MIK IC 5IBIT A,
BERANEBERBTURBEETNVE,

FHAREBEREEFIT CAP_x M LFx BIMI%E,

meTE , FAZANSANTBEREIKEEIEMNERSRBFEFLHE,

FRAZED 6x6 NERAF T IC Zi/BREE TS PCB i F @,

BSRYIE HEATITHESE FRHESRRRG . BERFAEENESE R,
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8.5.2 i R R~ B
DT REREENR (PCB) ARMERS , HPERTRIRITEEMN A UK R4 DAP M PCB Z RIME B =it
E#E,
All OUTx pairs
routed
differentially
NOTE: Place 0.1 uF
supply decoupling
ground return close
to DAP.
8-5. LMK5C33216AS1 i PCB fa R fl , E
8-6. LMK5C33216AS1 #y PCB fi R Rfl , KE
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8.5.3 AnHM

LMK5C33216AS1 B2 — XS HEEEEH. N THARSREFNESMEREMMAMLE |, TI BIWE IC EmREHRIE
£ 5 PCB #ibis 2 BRIt — M REEREED  FHED 6x6 NEASNEZEZ/ PCB #i#1E (BHSHABE
87)

Component Side

VQFN-64
Solder Mask Thermal Slug
\ (package bottom)
Internal
Internal Signal > 4 Ground
and Power Planes Planes
/ \ Thermal

Thermal Vias Dissipation
Pad (back side)

No Solder Mask

Back Side

8-7. AISCHIATMRMEMNIER PCB it/ B ( B8 B L)
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9 UM F

9.1 SH{HXH

9.1.1 F&X¥E

9.1.1.1 A H T EH R H

B R R — A HHEETE , TRESNREERERMNESMBRAER , NTHEBEFIZITHRE. 2T
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMK5C33216ARGCRS1 ACTIVE VQFN RGC 64 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 105 LK5C33216A-S1
LMK5C33216ARGCTS1 ACTIVE VQFN RGC 64 250 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 105 LK5C33216A-S1 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Mar-2024
TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
LMK5C33216ARGCRS1| RGC VQFN 64 | 2500 | 26x10 150 315 | 135.9 | 7620 | 11.8 10 |10.35
LMK5C33216ARGCTS1| RGC VQFN 64 250 26 x 10 150 315 [ 1359 | 7620 | 11.8 10 |10.35
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GENERIC PACKAGE VIEW
RGC 64 VQFN - 1 mm max height

9x 9, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGCO0064E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

g
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0.8 |
0.05
0.00
——ax[7s
EXPOSE ! SYMM |
THERMAL PAD 0.1) TYP
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) d
= i S
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1 ‘ g
alaalalatalalallaNaNaNatatalalal DL ax 0-30 o
PIN1I 64 I j 0.18
0.10 |C|A|B
oax 05— - ¥ W@LFLH
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RGCO0064E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
(6.25)
SEE SOLDER MASK
64X (0.6) o SYM DETAIL
64X (0.24) N
1l % 308808358438 —
o ‘
60X (0.5) o o | o [%:]
s « -
| (2.875)
/’E%i o) o) o, O o) ® = ; TYP
(R0.05) TYP | EEE% (1.19) TYP
- o 0 o i o o ® Oy
SYMM 65 E§§(0595)TYP
¢— | —-—F—-—-—- S — - =
| ©8.8)
i Lo o ol o o o i
(¢02)K%2 o 0 o i o o @ Eﬁg
h | ==
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|
16 ([ ‘ (D33
| | | | o 4‘L
 JUU g BBy g g U
1 32
\ (0.595) TYP (1.19) \
‘ TYP ‘
(2.875)
L 8.8) 4
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
0.07 MIN
0.07 MAX
ALLAROUNDW r ALL AROUND a r
METAL EDGE I\ SOLDER MASK
EXPOSED METAL ™\_soLDER MASK EXPOSED—J/T/) T SOLDER MASK
OPENING METAL | ki OPENING

N~

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

SOLDER MASK DETAILS

4225008/A 05/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGCO0064E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
64X (0.6) 64 T 40
oz || |[GUHIGHOHIBHI B ——— —
RS
e ?—CD ! a8
60X (0.5) :@ . — - %
y:: | D
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CD Q O O i O @) 1 O CD (1.19) TYP
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% Q ©) O_——0 i @) @) g ;
- ! 1 CP 25x 0.99)
% 0 o ; o—|—d i
16 ¢ | 33
000B00BG00p0E8E0—— -
i J (1.19) |
I TYP I
L ©8.8) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 10X

EXPOSED PAD 65
63% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4225008/A 05/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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