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Network Synchronizer

Register
and DCO
control

PHY Recovered Clock 25MHz / 156.25MHz

GPS/ 10MHz/ 1PPS (opt)

A

Low Jitter 400GbE/800GbE

A

8 SoC/
156.25/312.5MHz SerDes Clocks N ASIC
2 REF_CLK/ CORE_CLK
2 Network Sync Clock
125MHz/ 25MHz
S A
2
PCle Gen6 REFCLK 100 MHz PCle
CPU REF_CLK
1PPS/ 25MHz Sync Clock (opt)
" FPGA/CPU
12C or SPI Control Interface PTP
"l Servo

XO/TCXO
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4 SR
xR 41, BHELER
Fr LY (=N IN ouT DPLL APLL VCBO #ii% [MHz] M3 T IEEE 1588 PTP #&#k44:
LMK5C33216A 2 16 3 3 2457.6 75
LMK5C33216AS1 2 16 3 3 2457.6 B
LMK5C33414A 4 14 3 3 2457.6 75
LMK5C33414AS1 4 14 3 3 2457.6 B
LMK5C22212A 2 12 2 2 2457.6 7
LMK5C22212AS1 2 12 2 2 24576 B
LMK5C23208A 2 8 2 3 2457.6 &5
LMK5B33216 2 16 3 3 2500 75
LMK5B33414 4 14 3 3 2500 75
LMK5B12212 2 12 1 2 2500 75
LMK5D33414 4 14 3 3 2560 75
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| |
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| |
OUT1_N 4 I I 45 | | ouTisN
| |
ouT1_P 5 I I 44 | | vDDO_14_15
| |
I [ [ 43 _ | outan
I I
CcAP_APLLY | 1 7 I [ 42 [ | outiap
| |
VDD_APLL1_XO 8 [ [ M VDD_DIG
— | DAP | -
xo 1o [ [ 40 _ | cap_bic
| |
P02 [ 10 [ [ 39 L _| NP
| |
vbpo_2.3 | I 1 [ [ 38 _ _| INLN
| |
outzp | I 12 I [ 37 L _| vDbD_IN1
| |
out2N [ I 13 [ [ 36 | Pp#
| |
outa N [ I 14 [ [ 35 _ _| INON
i ' I -—
outs P [ 15 \__ / 34 | INO_P
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& 5-1. LMK5B33216 RGC #}3%: 64 5/ VQFN TH{LE
% 5-1. LMK5B33216 3| jizhfE
El
L) KA il
BHR W5
POWER
VDDO _0_1 1 P OUTO il OUTA ffyraii. MER:BImIE ; B sliE 5] GND.
VDD_APLL1_XO 8 P XO Al APLLA (V. SRR MR ; At B2 a4 5 GND.
VvDDO 2 3 1 P OUT2 Fil OUT3 il EHFI MU ; AR 5% S GND.
VDD_APLL2 23 P APLL2 ffyHa35
VDDO_4 TO_7 28 P OUT4 & OUTY Iy
VDD_INO 33 P INO DPLL ) i J
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# 5-1. LMK5B33216 3| Jizhee (4:)

El):
RAO Bi8g

2R w5

VDD_IN1 37 P IN1 DPLL H7k () i 350

VDD_DIG 41 P B, EEBI R ARREE A BUEHE] GND.

VDDO_14_15 44 P OUT14 il OUT15 Hy e

VDD_APLL3 47 P APLL3 (i HL5 (BAW APLL), 333 1l ; AR 885 GND.

VDDO_8_TO_13 55 P OUT8 & OUT13 fyHi i

DAP A& G et

Bbd @

LF1 6 A APLL1 (R4 SRR R sE I Bl 28 . (BN 100nF. B2 VRIS S | iS55 APLL 3R i€
P9 (LF1. LF2. LF3).

CAP_APLL1 7 A APLL1VCO [f) LDO i, @il & {E)y 10pF.

LE2 19 A APLL2 ({4 5B ER Bt sE il ds H 2% . @B N 100nF. B2 VRIS | 15255 APLL 3R 7€
P % (LF1. LF2. LF3).

CAP3_APLL2 20 A APLL2 VCO [P B 55 i 1 28 8% . @ FAEEA 10uF o

CAP2_APLL2 21 A APLL2 VCO [ B 55 i 28 8% . B FLAHEA 10uF o

CAP1_APLL2 22 A APLL2 VCO ] LDO S b7 ss. @i & {E) 10pF.

CAP_DIG 40 A e NIZIZ R LDO S5 2% . A AN 10uF.

CAP_APLL3 48 A BAW APLL [ ¥ & 55 B L 78 2 . WU E A 10pF s

LF3 49 A BAW APLL 4N BEREE IR 25 B . @R AME Y 470nF . B2 iE40{E 5 |, 5 SR APLL 3F
PRIEFL 2% (LF1. LF2. LF3) .

BB

X0 9 | XOITCXO/OCXO H N5, i Z R 4t N (XO) LARCE 3 XO Hiy N 285 .

INO_P 34 I DPLLx ({13 S %4 ABZE A OUTO 5 OUTA (LS HHA. ESHEMHI A LACE P

INO_N 35 I B YIZNZS T

INT_N 38 I DPLLx [k S %4 ABZ % OUTO 58 OUTH XS N S MIEMERA LI E N

IN1_P 39 | LR 3 o

S

OouTo_P 2 o bt 0. JkE DPLL %% A . XO. BAW APLL. APLL2 8% APLL1. 37#} SYSREF/
1PPS #ith. A%kt : AC-LVPECL. LVDS. HSDS. HCSL. 1.8V LVCMOS & 2.65V

OUTO_N 3 0 LVCMOS. #1 XL B R EEA 10T AN(E 5 | WS B ehifit .

OUT1_N 4 o st 1. kR DPLL %% A . XO. BAW APLL. APLL2 8% APLL1. 37#} SYSREF/
1PPS #ithi. %kt : AC-LVPECL. LVDS. HSDS. HCSL. 1.8V LVCMOS & 2.65V

ouT1_P 5 0 LVCMOS. #1 XL BRI EEA M O TEANGS 5L, WS ehdfils .

ouT2_P 12 o I 2. K BAW APLL 1 APLL2. AT%i##% =\ : AC-LVPECL. LVDS. HSDS &

OUT2_N 13 0 HCSL. A CHEE Al M aIE 2, IS RIN e .

OUT3_N 14 o w4bd e 3. k[ BAW APLL f1 APLL2. A[4ife#%3t : AC-LVPECL. LVDS. HSDS 5{

OUT3_P 15 0 HCSL. A JHL & A M EaiE 2 S RN e .

OouTs_P 24 o el 5. 3k 19 BAW APLL 8§ APLL2. 37 SYSREF/1PPS #iith . AI4fEisat : AC-

ouT5_N 25 o LVPECL. LVDS. HSDS 5 HCSL. 438 Rt A0 aE K | 55 bl bl -

OUT4_N 26 0 Wbt 4. K BAW APLL 5% APLL2. 7 SYSREF/1PPS #ithi. A%t : AC-

ouTA P 27 ) LVPECL. LVDS. HSDS 5k HCSL. 7 Xt AU feih th (1 4015 K. , 75 2 Bt v

ouTe_P 29 o It 6. K BAW APLL 5§ APLL2. 7§ SYSREF/1PPS #ith. A%t : AC-

OUT6_N 30 e} LVPECL. LVDS. HSDS 5k HCSL. 5 CHd & funiei b i EaiE 8 , WS N bt .

OUT7_N 31 o Wil 7. Sk BAW APLL 8§ APLL2. S7F; SYSREF/1PPS #iith. m4mfiisat : AC-

ouT7_P 32 o LVPECL. LVDS. HSDS 5 HCSL. A 3<Hl& st Mtz 8, S sidh .

OouT14_P 42 o b 14. K9 BAW APLL. APLL2 fil APLL1., 4ifef%st : AC-LVPECL. LVDS.

OUT14 N 43 o HSDS & HCSL. 7 S<fit B Mg B it dnE 8, WSS Rnehi it (OUTx_P/N).

OUT15_N 45 0 b4 15, K E BAW APLL. APLL2 5% APLL1. 4kt : AC-LVPECL. HSDS.

ouT15_P 46 o LVDS. HCSL. Wi S E Mo i FI 405 & | 1S #hdi it (OUTx_P/IN).
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# 5-1. LMK5B33216 3| Jizhee (4:)
)
RAO Bi8g
2R w5
ouTs_P 51 o IF4iddril 8. 3k 19 BAW APLL 8§ APLL2. 37#F SYSREF/1PPS fiith. A4kt : AC-
OUT8_N 52 o) LVPECL. LVDS. HSDS &t HCSL. 13 J¢HD & flum ek B IV EAN{E 8, S .
OUT9_N 53 o I EPI 9. K E BAW APLL 3 APLL2. 3C#F SYSREF/MPPS #ith. m4mfitsst : AC-
ouTo P 54 ) LVPECL. LVDS. HSDS 5t HCSL. 1 YA BRI Hely h i AN (5 B | 5 2 B B .
OuUT10_P 56 o b 10. K BAW APLL B¢ APLL2. S7#F SYSREF/1PPS #ith. mZfeksat : AC-
OUT10_N 57 o LVPECL. LVDS. HSDS & HCSL. < & izt v egnz 2, 5w #hiit .
OUT11_N 58 o WP e 11, Sk BAW APLL 8 APLL2. 3% SYSREF/1PPS #ith. ni#ifits st : AC-
OUT11_P 59 o LVPECL. LVDS. HSDS & HCSL. #i¢HLE flsmhedinth MiF 458 , S Mrfehdi .
ouT12_P 60 o 4l 12, 3k BAW APLL 8, APLL2, ¥ SYSREF/MPPS i, 4tk : AC-
OUT12_N 61 o) LVPECL. LVDS. HSDS &t HCSL. 13 J¢HD & flum ek B IV EAN{E B, S e .
OUT13_N 62 o Il 13. SR E BAW APLL 5 APLL2. ¥ SYSREF/MPPS #it. A 4ufefs st : AC-
oUT13.P 63 ) LVPECL. LVDS. HSDS 5t HCSL. 1 YA LA He h i) AN (5 B | V5 2 B b .
BEPERIRE
POR : i5Z: (% ROM 415 B
3)
GPIO2 10 Vo. s EHIET - GPIO M A sk
SDIO® 16 10 SPI #I A 12C ¥4 (SDA)
SCK® 17 | SPI 5 12C i (SCL)
POR : 12C Hihi-i% 4% ( 142 GPIO1 Ml SCS_ADD T Ml 12C Hi47#:11 )
3) _
SCS_ADD 18 .S ERIELT : SPI S (2 4 )
PD# 36 | PRI ((RHESPAERL) , WEB 200k Q@ R HBHIEREE Ve
POR : i%%: i ROM PE4H I
3)
GPIOO %0 V0. s E#IZT : GPIO i Aok
POR : i%%:[i GPIO1 fil SCS_ADD ¢
3) _
GPIO1 64 V0. s E#IZT : GPIO i A sk

(1) P=1lE, G=$, 1=%A. O=#Hull, VO = MASt , A=t , S=MH.

@) RT3 SN S S B MR P TR 1 IR TR T30 2 LE 3 IR S K T . T S/ Bt iR |
PORREAEIE IC HE .

(3)  FEBRM AL 3 MR kY PD B {CHSFRY : 555k Q AR BLERE S Voo , L 201k Q FEB% GND. 24J3 i 2 HIFHIA
ORI © 0 408K © R LB B2 % GND.

(4)  670kQ _b-fi LR % 4 3 2.6V LDO.
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6 %
6.1 4% AR {E
7 E AR X SAE T M TAREEE R e (BRAEAE B ) )
B/AME BAE| B4
VDD P A% EL I L -0.3 3.6 \%
VDDO® S YR -0.3 36 \Y
Vin A 02 AR A N R A N EE S Y -0.3 VDD+0.3 \
Vour_Loacic B AR A H 4 H E R Y -0.3 VDD+0.3 \Y;
Vout sy HH (% H R Y R -0.3 VDDO+0.3 \%
T ZE 150 °C
Tstg U‘Zﬁ/ﬁ)ﬁﬁi L—Ai] -65 150 °C
(1) B AR KPUE” IBATTRE SN B MUK AR . “HBRH KBUE 7 AR R A e IR B 46 T BLE “ UGS AT SAE” LIk
PATAT Ho A A5 T RERE IE R8T . WSRABH “BUVUBITHRM” B “HAixtf KAUEI” BN |, B4 RN S e IERIET , XA
BERZI B IS . ThRE ML RE TR 4R 28 - o
(2) VDD ¥EATE WIZHEESI sk E. B VDD WAZ HBIE AT PD# B4 2 fE - LUk B LB E A7 (POR) 2 i L HL,
(3) VDDO F8fr A 4 B 5| sk L E . VDDO_x F845 i §i B8 fdfar HH FRIR , Hh x BRBE RS .
6.2 ESD &4
Uil L:<VivA
) MR AR (HBM) , 774 ANSI/ESDA/JEDEC JS-001 5t , BrA 31 | 2000
V(esp) e R — — — \
FHELERIRY (CDM) |, #454 ANSI/ESDA/JEDEC JS-002 #7ifE , T 5@ | £750
(1) JEDEC k% JEP155 4§ H : 500V HBM B e 7EAR1HE ESD 45 N 224 7=
(2) JEDEC X¢#4 JEP157 451 : 250V CDM I} fefig EbnvtE ESD 2 HlMAE F %44/,
6.3 BUUB1T&MF
18 EARIE RS AT 1 TAR R IS ( BRIER A UL )
B/ME BRE  BAE| B4
vDD(") P A% FEL IR L 3.135 33 3.465 Y,
VDDO_x®? o Y P YR R R ) 3.135 33 3.465 \Y;
VDDop TR H 4 H R Y 1.71 3.465 Y,
Ta TAERIE R -40 85 °C
Ty 45 135 °C
TconT-Lock BRI HGEE - BT VCO EH ik 125 °C
tvbp B YR AR A I i) (4) 0.01 100 ms
(1) VDD f5FTH A% IR S| B HE . BT VDD WAZ B JEHR 06 Z7E A 36 _E L &2 47 (POR) 2 1 _EHi,
(2) VDDO F5Arf ¥t s iR 5| sk ik . VDDO_x Fi %47 e i @ 18 i iR, Horp x RoRdEiE & Al .
(3) CMOS %t % Hi - CMOS %ttt LDO 1 I3 dfaffise | BESCH: 1.8V 5 2.65V HiJE.
(4) VDD HiARIFE 2.7V L L DUSEBUIER P B E AL R . iR VDD B8RRI |, 15K PD# fRFF VKRS, HE VDD HE
BHHNIE.
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6.4 AMRER
LMK5B33216
Hgrpr() @ ©) RGC (VQFN) Pfr
64 5
Roua 4 IR 21.8 °C/W
R 0 Jc(top) SEE AT (T ) FABH 11.1 °C/W
Rou 25 28 LR 6.5 °C/W
R 6 yc(bot) i AT (RTR ) B 0.8 °C/W
byt 4E B THRAES 4L 0.3 °C/W
LN} 4 & AR E S 5 6.3 °C/W

(1) AXRWERIERRESER | ESHNH TN - LR IC 2/ RATT R

(2)  AdEREERET BT 49 NMEEAAL (7mm x 7mm B |, 0.3mm fL ) ¥ 10 2 200mm x 250mm #%.

() By Wyg , RGBT AR H] — MR B AN BRI E (Tpeg) , R R RAT AR G5 Ty = Tpes + (W g X Power).
JESD51-6 E X T W g MR

6.5 HASRF:
TERRVUSIT 2 N IAE (BRIERN AU )
BH \ WA BAME  RBE Bk #A
LRI R
OUTO0 % OUT13  312.5MHz , LVDS
it , BAW APLL J5 73 4ids = 8 , il
YIRS HESEEE . 45F] DPLL1. DPLL2. 702 850 mA
APLL1. APLL2.
R - ROM % 6 71 , OUTO % OUT15 Ky
| e £ 2 EEL R ! v
DD_TOT FEEMCE T RS v AE 312.5MHz . HSDS #f1th . o Fl it 4 4 (02 1250 .
%, BAW APLL 54 4ds #5585 . 25H
DPLL1. DPLL2. APLL1. APLL2.
ROM %5 0 71, /A APLL1. APLL2.
BAW APLL 1250 1460 mA
Ipb-xo XO H N L FE X0 35 mA
Ipb-x02x AN XO {54748 ) LI 14 6 XO {4 0.3 mA
| 34 DPLL Sk Atz |INO 36 mA
DD-INX FIHEE IN1 3.1 mA
Ipp-DPLL £ DPLL ) BRI 4 DPLL® 55 mA
Ipp-APLL1 APLL1 HLRIE#E APLL1 90 mA
Ipp-APLL2 APLL2 HijiiH# APLL2 160 mA
IbD-APLL3 BAW APLL HHFE APLL3. BAW APLL 120 mA
” el VDD _APLL1_XO HJE 5] I KL H
Iop. b R HE APLLT 42 mA
DD-ANA HEHU R B L HE Bh Bpk AT
o 1 S JE A, VDD_DIG LR 51 I %
Ipp- 2 1] HEL ALY A ’ = 34 mA
DD-DIG B | FEL AT #E e s B AT
Ippo-cHbIv AN IEIE S AR IR FL IR T 12 {LIBIE g 20 mA
fgA ST B
opo-ppson | F- IPPSISYSREF SMAEII  o0 11 1pps/SYSREF 44 12 mA
LT FE
154 1PPS/SYSREF #ii) 4EiR Bt s
Iopo. o YAER TS 10 mA
DDO-DELAY LR J& FAR R AE IR T R
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FERVGSAT M TS (BRAESA Y )

2% R KA B/ME kil BANE|  HAL

HSDS Znfi#e (VCM HIF = 81, loy =

4mA , 1000 £ ) 19 mA
| AN IR 28 1 HSDS FyRY  |HSDS Zent#% (VCM HF =51, lgy = 2 A
PROHSDS 1 7mA , 1000 i )

HSDS ZE1P2% (VCM HF = 51, Iy =

10mA , 100Q #3 ) 2 mA

N ¢ 95
Ibpo-HesL /f; Mt MBI HCSL I | yog) i (42m 500 % ) 30.5 mA
Ipp_PD W Ei, B8 9 PEK L, PD# = (L HF 90 110 mA
FEAEFANRE (INX)
TN 0.5E-6 200
fin INX A543 ] i MHz

FEHIN 5 800

\Y B SN R L 1.2 VDD + 0.3 \%
" il B AR ©

ViL L PN (R 0.5 \%

VIN-sE-PP BRSO L SR T AN ) 0.4 2|V

VIN-DIFF-PP ZE53 MO\ HL R AR IR THREERMEEmA © 0.4 2 Vop

Viem PN HREEZES MmN O 0.1 2 V

b 1PN 0.2 0.5 Vins
dVidt NI T :

FEOTHIN 0.2 0.5 Vins
IDC NI B 5 2R b £ 1PPS (55 40 60 %
tpuLSE-1PPS NI 1PPS Fikih 58 2 1PPS =ik s 5 100 ns

5| INX_P 8% INX_N , 25/ 50 Q Al
Iin-Dc BN IRER 100Q W& , Ja oz A iifm & -350 350 pA

ik
CiN EPNGER Byt BANG| 2 pF
XOITCXO #ASF % (XO)
foLk XO NS ) 10 156.25| MHz
Vig LVCMOS % A\ &5 & N 14 VDD+03| V

BT R AR @)

Vi LVCMOS #i A HiJE 08 v

ViN-sE PP\ TR SR iR AR ©) 0.4 VDD +0.3|  Vp

dv/dt PN e 0.2 0.5 Vins

Ibc LINEEL 40 60| %
Ak Q Q

Invoc LA A TAIBIXO_P A 806 A 1000 350 350 pA

S 2 Vi
Cin SO SO NG R 1 pF
Cext AR AR A AR 10 nF
APLL/VCO #5#%:

- BAW APLL 43 ${ 5 i 40 41 5% 110| MHz
fPrD PFD i IE —

APLL1. APLL2 4%/ i85 4ie 125|  MHz
fucor VCO1 $ie i [l APLL1 4800 5350 MHz
fucoz VCO2 #i i APLL2 5595 5950 MHz
fuceo VCBO it APLL3. BAW APLL 2499.75 2500 2500.25| MHz

£ A 1 Py A > 1 B
tapLL1-LOCK APLL1 %5 i ] F«%\/ﬁ%ﬁﬁ'—?ﬁﬂ: APLLA %t 2 T IR 20 35 ms

L v 5 %‘" Af Al gl

tAPLLoLOCK APLL2 85 ] F;J\/ﬁ?iﬁu 5kasE APLL2 % 2 [a] (it 350 460 ms

10 ZZXXriRi
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ERVUSIT A T IAE (BRIEA B UL )

2% WK B/ME kil BANME| B
g WE A EAE E A 55 2 BAW APLL %

t ) BAW APLL 452 il e \ 12.5 13| ms

BAW APLL-LOCK 2] Z“ﬂE{]Evj‘“ﬂe

HSDS ¥4t (OUTx)

four i HA R Y ] 1E-6 1250 MHz

\ _ 2xV,
VouT-DIFF Z Sy AR *Vop- mVpp
HSDS

fout < 100MHZ , loy; = 4mA 350 400 440 mv
fout < 100MHz , loy = 7MA 625 700 750 mv
fout < 100MHz , loy = 10mA 900 975 1050] mv
100MHz < fo < 325MHz , loy = 4MA 335 400 445 mv
100MHz < o < 325MHz , loy = 5mA 425 500 575 mv
100MHz < o < 325MHz , loy = 6MA 510 600 690 mv
100MHz < o < 325MHz , loy = 7MA 595 700 805| mv
100MHz < fo < 325MHz , loy = 8MA 680 800 920 mv

Vopss HSDS 5 1 FE 220 100MHz < f s < 325MHz , lyy = 9MA 765 900 1035 mv

< < =
100MHz < fo < 325MHz , loy 850 1000 150l mv
10mA
325MHz < foyr < 800MHzZ , oy = 4mA 300 350 400 mv
325MHz < foyr < 800MH2Z , Iyt = 7MA 580 640 700 mv
325MHz < f,; < 800MHz , loy = 10mA 800 865 90| mv
800MHz < foyr < 1250MHz , oy = 4mA 235 320 400 mv
800MHz < foyi < 1250MHz , Iy = 7MA 480 625 740 mv
< =

800MHz < foyr < 1250MHz , loy 500 800 1000l my
10mA

VoH iyt R RSP VoL + Vop mVpp
VCM H°F = s1 50 150 250 mv

VoL iy H R A P
VCM H1F = 5243 300 470 720 mv
VCM HIF = 81 5% 5243 VoL * v

Vop/2
i L

Vom iy I VCM HIT = 82 , oy = 4mA 0.6 0.7 08 Vv
VCM H1F = 83, Iy = 4mA 1.125 1.25 1375| Vv
AHEIAT APLL |, AH [E 55 4 45088 A i 50 be
S as e, AR A

tskew v ARt (19) P—
AHEIH APLL |, AH [F] 15 53 45188 Al i 80 bs
SAEE , 22 (A
four < 100MHz , 20% % 80% ,
OUT x_CAP_EN=0, C, = 2pF 200 250 350)  ps
100MHz < fout < 325MHz , 20% %
80% , loyt = 8mA , OUT_x_CAP_EN = 165 225 260 ps
0, C_=2pF

trite TR Wi i) 100MHz < fout < 325MHz , 20% %
80% , OUT x CAP_EN=0 . C, = 2pF 175 230 300 ps
325MHz < four < 800MHz , 20% &
80% , OUT x_CAP_EN =0, C, = 2pF 150 215 285 ps
800MHz < four < 1250MHz , 20% %
80% , OUT x CAP_EN =0, C, = 2pF 120 205 2501 ps

OoDC B sk 48 52 %
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BY \ Wik A BAME AmE B a6
HCSL faHiked: (OUTx)
four i AR Y HSCL i 5% 25 100 650 MHz
VoL it E AR L -150 0 150 mV
VoH By o S R 600 750 900 mV
VMIN i v E R /A (L -300 0 150 mV
VMAX A P e KA (EERSuRLY 600 750 1150 mV
S N A m HR S FHE £150mV
dv/dt ZEOyH Y R AR R OUT x CAP EN=1 . C, = 2pF 2 4|  Vins
" . Rt ST £150mV
dv/dt ZEIM T R R OUT x CAP EN=0 . G, = 2pF 3 5/ Vins
ARG APLL , AfIF ()5 52 85 A3 so|  ps
SrAnERAE , MR
tskew gt (9 —
AHE ) APLL , AH R HJG 20 5% 48 AiE 1E 80 ps
A E , HzE
Vcross S50k B R A X fout = 100MHz 300 500 mvV
AVcRross FL 2SS AR fout = 100MHz 75 mv
obDC s 45 55 %
1.8V LVCMOS #yHi4¥tE ( OUTO. OUT1)
four B H AT 2R T 1E-6 200| MHz
Von R lon = -2mA 1.5 \Y
VoL A AR T loL = 2mA 0.2 Vv
tr/te gy b T T BRI 20% Z 80% 150 ps
OUTO_P. OUTO_N. OUT1_P.
OUT1_N HA AR | MK 60 os
APLL Jg 4 #as Akt o et . MR
tsk s 0 B AR A B I A 2R (LVCMOS)
AHFE ) APLL , AH [ 15 4 59is A
AP . LVCMOS FI% 5M4 2 17l 0.7 1 13| ns
s
obDC R s 45 55 %
Rout s BHLT 54 64 75 0
2.65V LVCMOS Hitideid: (OUTO. OUT1)
four i HH AT 1E-6 200| MHz
VoH i PR lon = -2mA 2.3 V]
VoL AR loL = 2mA 0.2 \%
trite vt B FH R BRI 20% % 80% 150 ps
OUT_P. OUTO_N. OUT1_P.
OUT1_N HA MR IE | 17 60| ps
APLL J& 74 s B A Angs i . AIH
tsk i B R R HIRR A AN 4 1 257 (LVCMOS)
AHE ) APLL , AH [ 15 2 55ids A
e E . LVCMOS Fl 2434 i 2 18] ) 0.7 1.0 1.3 ns
it
Bt R IR
PNFLoOR (forrser >"‘1 OMHz) 25MHz -155 dBc/Hz
OoDbC Ll et 45 55 %
Rout it BT 40 50 65 Q
3.3V LVCMOS GPIO Hj4#4 4% ( GPIOO. GPIO1. GPIO2)

12 fExxpy

— fi
w
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FERVGSAT M TS (BRAESA Y )

SH WA BME O WEUE  BNME| B
four IEFN TpTE GPIO1. GPIO2 25| MHz
VoH i v L lon = 2 mA 2.4 \Y
VoL K HLE loL = 2mA 0.4 \
IH DN = Vin=Vbb 100 pA
e 4 LIS F ST LR ViN =0V -100 HA
trite B th B TH T BRI R 20% % 80% , 1kQ %% GND 0.5 1.3 2.6 ns

FAXTF OUTO_P. OUTO_N.
OUT1_P. OUT1_N CMOS %t
tsk i 0% AR R GPIO1. GPIO2 #ith! f . 7.5 11 ns
GPIOx_SEL =115
fout = 100kHz
OoDC AL 45 55 %
Rour i H B BT 35 42 50 Q
PLL %7 H I g A et
XO = 48MHz , fout = 1250MHz , J54>
AEs P1gaw apLL = 2 , HSDS #ii VOD 33 45 fs
= 800mvV (10
XO = 48MHz , fout = 625MHz , J& /40
%§ P1BAW APLL = 4 y HSDS gfﬁl’i’l VOD 35 50 fs
= 800mV (10
XO = 48MHz , fout = 500MHz , J& /43
7 P1BAW APLL = 5, HSDS iﬁl‘_u VOD 37 50 fs
= 800mV (10
XO = 48MHz , fout = 312.5MHz , J54%
iﬁ%‘g P1BAWAPLL =8 , HSDS tfﬁn’:lj VOD 42 60 fs
= 800mV (10
BAW APLL %t 1f) 12kHz &
RJBAW APLL 20MHz *uﬁiﬁéﬁiﬁ?4£ﬂ ‘ XO = 48MHz y fout = 156.25MHz s )ﬁ
. 534518 P1gaw apLL = 16 , HSDS 4t 47 65 fs
VOD = 800mV (10)
XO =48MHz , fout = 312.5MHz , 5%
Ja s P1gawapLL =1, HSDS B 47 65 fs
VOD = 800mV (1)
XO = 48MHz , fout = 156.25MHz , 5%
PR S5 S BN P1gawapLL =1, HSDS #i 55 73 fs
f VOD = 800mV (1)
XO = 48MHz , f,; = 312.56MHz , HSDS
. 50 80 f:
§ith , BiA VOD HiF s
XO = 48MHz , f,,; = 156.25MHz ,
f
HSDS #itt , fii#i VOD i 60 %t
XO =48MHz , f, = 625MHz , HSDS
A ¢ z " » lout ’
RJsaw apLL ES&VH/:ZEI;;FH%TAES@QZZ;;HZ = it , BTA VOD ®5F , J5 HTA 13 fs
4 H, B 4MHz HPF jE3i2518)
XO =48MHz , f,,; = 312.5MHz , HSDS
A » lout 3
RJsAw APLL %,\\;IVH/:';';';\&”I”QTA?Q@;HZ = i, VOD = 800mV , i A 24 fs
2 H, B 4MHz HPF JE 7% 5%(18)
XO =48MHz , f,,; = 156.25MHz
o L N » lout ,
RJsaw ApLL SS“\ZVHQF;L_I;\&H&J,\;I?QZZ;HZ = HSDS #itti , VOD = 800mV , J&i Fifif 30 fs
o Hhfit , KA AMHz HPF 534 23(18)
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THRAF TG (BRAES AU )

RS

24

WAL AF

ROME  MEE BAE

L 20A

RJapLL2

APLL2 #ith 1) 12kHz % 20MHz
5 RMS $£13)

XO = 48MHz , APLL2 1] foy =
153.6MHz (VCO2 = 5836.8MHz).
155.52MHz (VCO2 = 5598.72MHz).
174.703084MHz (VCO2 = 5765.2MHz)
5 184.32MHz (VCO2 =
5898.24MHz).

HSDS #i# , OUT4. OUT5. OUT6 Al
OUT7 8% OUT2 1 OUT3 {1 VOD =
800mV. 7EFTA HAhHHAF | BAW
APLL %ty 156.25MHz.

110

150

fs

XO = 48MHz , APLL2 £ fot =
161.1328125MHz i}, 322.265625MHz
(VCO2 = 5800.78125MHz) , 5k
212.5MHz (VCO2 = 5950MHz).

HSDS #iiti , OUT4. OUT5. OUT6 il
OUT7 5, OUT14 #1 OUT15 [ VOD =
800mV. TEFTH HAth#iii+ , BAW
APLL %y 156.25MHz.

110

150

fs

XO = 48MHz , APLL2 ff fot =
245.76MHz 5, 122.88MHz (VCO2 =
5898.24MHz).

HSDS %t , OUT4. OUT5. OUT6 Al
OUT7 = OUT2 1 OUT3 ff) VOD =
800mV. fEFTA H AR HLAF | BAW
APLL %ty 156.25MHz.

110

150

fs

RJapLL1

APLL1 ¥iHi 1] 12kHz Z 20MHz
5 RMS $£13)

XO =48MHz , fout = 100MHz , HSDS
i th 24 VOD = 800mV

200

300

fs

PSNRvbpo 0 1

FELJR B P #0 VDDO_0_1

Vee =3.3V, Vy=50mVpp , HSDS.
LVDS 5 AC-LVPECL #itt. (12)

-105

dBc

PSNRyppo 2 3

R YA P 0| VDDO_2_3

Vce =3.3V, Vy=50mVpp , HSDS.
LVDS = AC-LVPECL #iti. (12)

-105

dBc

PSNRyppo 4 T0
7

YR 7 4] VDDO_4_TO_7

Vce = 3.3V, Vy=50mVpp , HSDS.
LVDS 5 AC-LVPECL %, (12)

-110

dBc

PSNRyppo 8 T0
13

YR = 4] VDDO_8_TO_13

Vee =3.3V, Vy=50mVpp , HSDS.
LVDS = AC-LVPECL #itli. (12)

-110

dBc

PSNRyppo 14 1
5

H I 1) VDDO_14_15

Vee =3.3V, Vy=50mVpp , HSDS.
LVDS 8 AC-LVPECL #itt, (12

-110

dBc

PSNRypp_aPLL1
X0

H 506 75 401 VDD_APLL1_XO

Vee =3.3V, Vy=50mVpp , HSDS.
LVDS = AC-LVPECL #itli. (12)

-100

dBc

PSNRypp_apPLL2

FELJE: P 401 VDD_APLL2

Vce =3.3V, Vy=50mVpp , HSDS.
LVDS = AC-LVPECL #ithi. (12)

-105

dBc

PSNRypp_apPLL3

F Y 75 47| VDD_APLL3

Vce = 3.3V, Vy=50mVpp , HSDS.
LVDS 5 AC-LVPECL %, (12)

-105

dBc

PSNRypp pic

FLYEIE: A 10 VDD_DIG

Vce =3.3V, Vy=50mVpp , HSDS.
LVDS 8 AC-LVPECL #itfi, (12)

-120

dBc

PCle #1345k

JPcIE-Gent-cC

PCle % 1 4% (2.5GT/s) it i i

#3h

APLLx %irth« 3 fish e 415

0.8

ps p-p

JpCIE-Gen2-cC

PCle %5 2 1% (5.0GT/s) i# F i i
#13h

APLLx it 3 f5Me &

85

250

fs RMS

Jpcle-Gens-cc

PCle % 3 8 (8GT/s) iffi FH I &}
3

APLLx it 3 {58

tﬂﬂiﬂ

25

100

fs RMS
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2% WK B/ME kil BANME| B
Jpcle-Gend-CC ?fzf 4 L (16GT/s) i o APLLx #ith . 3 fEM S 25 100| fs RMS
pr— e MH_X
JPcle-Gens-cc :;I; 5 X (32GT/s) I B APLLx . 3 {542 9 50| fs RMS
Jpcle-Gens-CC ;%Je 5 6 1L (B4GT/s) MY £t APLLx ¥irth« 3 fism 48 6 40| fs RMS
pr— — -
JpCie Gan7_0C ;i_}'; BT ACOBCTS) WM | poy |y st 3 g a 5 25| fs RMS
DPLL #64t
froc DPLLx K TDC &2t [# 1E-6 26| MHz
do/dt VI3 3T B AR AT s 46 AT g FEVE 695 ns/s
DPLL-BW DPLL ¥R 58 Al S PRI A 72 (1) 1E-3 4000 Hz
i DPLL B #}ahie e 0.1 dB
= 4 G.8262 kIR 1 A1 2 Anitk. HIEhA
RLEH 25 4 | p-
JroL HElEE #] = 10Hz , 25.78152Gbps L% 6455 Ulp-p
DCO #it:
fDCO—DPLL DPLL DCO iﬁ%lﬁl%?i[ﬂ DPLLx -200 200 ppm
ok R e b =
%jv: ijLL I TR ERIRAS BRAL APLL & 200 200|  ppm
] BNo
foco. DCO A2 1 4 u [l
peoAPLL : APLL2. APLL1 i T fHFHRASELL 1000 1000l oom
APLL 27k, PP
ZFEIRBR (ZDM) Rk
DPLL3 : OUTO 5% OUT10 1E-6 1250| MHz
fout-zom J F ZDM I ff AR Y P DPLL2 : OUTO 5% OUT4 1E-6 700| MHz
DPLL1 : OUTO 1E-6 1250 MHz
T " .z |OUTO , fiy < froc_max , four <
toLy.zom A7) ZDM RTINS AT | o DPLLx PH_OFFSET = 150 ps
i 172500
Jii I ZDM B i N 25 A # € | OUTO , fin < froc max » four =<
toLy-var-zDm A, froc_max » DPLLx_PH_OFFSET =0 65 ps
1PPS Feii:
_ XO = 48MHz , ¥liHiR%E =
e T e ,
— ETEI 1PPS FEHEI () DPLL i +25ppb . -180° < © < 180°, DPLL 5 6 .
LBW = 10mHz , #iii Afyy < +4.6ppm
XO = 48MHz , ¥llhiR =
) K 1PPS ks g DPLL A8 | +25ppb , -180° < © < 180°. DPLL " 38 s
DPLL_PL I} ] LBW = 10mHz , DPLL LBW =
10mHz , #%i < #100ns
el ik L
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ERVGEIT A TG (BEIERA M )
2% R KA B/ME HEE BANE|  HAL
INx = 1Hz , INy = 1Hz , 4. INx f1
INy FEXFAEALFE -180° < © < 30 ips

180°, DPLL LBW = 10mHz.

INXx = 1Hz , INy = 1Hz , E8Ufi. INx fl
INy FXFAHALRES -180° < © < 25 +ps
180°. DPLL LBW = 100mHz

INx = 8kHz , INy = 8kHz , CU 4. INx
HINy AHXSARALRHS -180° < © < 6.5 +ps
180°. DPLL LBW = 1mHz

INx = 8kHz , INy = 8kHz , E.4ii#¥i. INx
thir YA IR] A L 53R AT INy FHXSARAL (RS -180° < © < 7 +ps
180°., DPLL LBW = 100mHz

INx = 25MHz , INy = 25MHz , 285,
INx Al INy FHXFAHL i f% -180° < © < 7 +ps
180°., DPLL LBW = 100mHz

INx = 25MHz , INy = 25MHz , C.4i4i.
INX F1 INy A3 AR B (S -180° < © < 9 +ps
180°. DPLL LBW = 1Hz

INx = 25MHz , INy = 25MHz , 248,
INx A1 INy A AL RS -180° < © < 9 ps
180°. DPLL LBW = 100Hz

INx = 1Hz , INy = 1Hz , E8Ufi. INx fl
INy ARG (S -180° < © < 07 ppb
180°. DPLL LBW = 10mHz

INx = 1Hz , INy = 1Hz , S84, INx f1
INy FIXH AL RS -180° < © < 0.5 +ppb
180°. DPLL LBW = 100mHz

INx = 8kHz , INy = 8kHz , S84 INx
FI INy AR BLRRS -180° < © < 1.1 ppb
180°. DPLL LBW = 1mHz

INx = 8kHz , INy = 8kHz , E.4ii#5i. INx
frrr B U ES RS AT INy FHXARAL (RS -180° < © < 1.1 +ppb
180°., DPLL LBW = 100mHz

INx = 25MHz , INy = 25MHz , C.4i4.
INX F1 INy HIGHARBLRES -180° < © < 1.1 +ppb
180°. DPLL LBW = 1mHz

INx = 25MHz , INy = 25MHz , .44,
INX Al INy FHXFAHAL AL -180° < © < 1.1 1ppb
180°. DPLL LBW = 1Hz

INx = 25MHz , INy = 25MHz , E.48i#i.

INX Fl INy AR A R dS -180° < © < 0.9 +ppb
180°. DPLL LBW = 100Hz

T 4 PR Y SR A
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FERVGSAT M TS (BRAESA Y )
28 WAL AF BOME MEUME EBONE| B

BAW APLL = 2500.0MHz , VCO J54>
Bk =2, 0.5 FEHERE | 1Hz <
OUTx < 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =2

BAW APLL = 2500.0MHz , VCO J&4>
#ies =1, 2 fEHERRE , 1HZ < OUTx
< 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =5

APLL2 = 5625.0MHz , VCO J5 4 #lids =
3, 1 VR , 1Hz < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =3

APLL2 = 5625.0MHz , VCO J5 /4% =
4,1 fEVEEARE , 1Hz < OUTx < 229
156.25MHz , :

ANA _DELAY_LINEARITY_CODE = 4

BAW APLL = 2500.0MHz , VCO 54>
Bids =2, 0.5 FIEERE |, 1Hz <
OUTx < 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =2

BAW APLL = 2500.0MHz , VCO J&4>
Bids =1, 2 fEERRE , 1HZ < OUTx
< 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =5

APLL2 = 5625.0MHz , VCO 54> #iige =
3, 1 EJEHFRE , 1HZz < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =3

APLL2 = 5625.0MHz , VCO J5 /4% =
4 ;1 fEVEEARE , 1Hz < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE = 4

12.9 ps

25.8 ps

tANA-DLY BERFEIR K (14)

17.2 ps

ps

-12.9 129 ps

tANA-DLY-ERR T LE IR KR 2

-11.45 11.45 ps

] A e 31 x taAnA-
tANA-DLY-RANGE | THHULAE IR Y [ Agg( ps

FEREIDSE AR Vs R A AT ¥ B N = 0 £ 31
PR S 38 A 0 s B

tANA-DLY-ACC PR IE IR A ANA_DELAY_LINEARITY_CODE = -25 25 ps
3. 4. 5, SERREANT FIUME N x
tana-DLY-sTEP IERIMEIL 1R %

ANA_DELAY_LINEARITY_CODE =2 333 450 ps
ANA_DELAY_LINEARITY_CODE =3 450 600 ps
ANA_DELAY_LINEARITY_CODE =4 600 750 ps
ANA_DELAY_LINEARITY_CODE =5 750 1050 ps
VCO Ja 7 Higs a4 i = 2500MHz
bR

VCO JF /P HAHft = 1250MHz
e

tANA-DLY-LIN R ZE IR 2R 4 i (19)

200 ps

toic-oLy iR DK
800 ps

R
NN Vit VDD/VDDO = 3.135V &
tuaLiD- ML%@WMSMMC%M%D#JEg%ﬁé#zmmnﬁﬁﬁ&géﬁﬁ 0 .

PROGRAMMING FIE B I [ SPI/I2C P iH: [ HAER
3 BEBEM AR (GPIO0. GPIO1. GPIO2. SCS_ADD)
VK ‘%A%@E ‘ 1.4 Vv
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INSTRUMENTS
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FERVGSAT M TS (BRAESA Y )

P WikA M BAME  MEME RocE|  BA
Vim LPNGEEEN A 0.6 0.95 \Y;
" B RSB YR H PD# R
Vim SN HL R E B BT 0.7 0.9 \Y;
Ripb %f*%%ﬁﬁﬁﬁ‘]?ﬂ%ﬁ?ﬁ CEN Sz 145 163 180 KQ
Rivipu ﬁﬁm?rﬁ FESF L 1 P 0 s LR 470 506 580 KO
ViL AR HL 0.4 Y,
Iy N = LA Viy =VDD -40 40 MA
I LA (2= 717 V)L =GND -40 40 HA
Cin PN TR 2 pF
2 HSEPEM AR ( PD#. SCK. SDIO. SCS_ADD ; EHiJ5[% GPIO0. GPIO1 1 GPIO2
ViH PN RS 1.2 \Y
ViL PN NS 0.4 Y,
I A\ 1 LR V\y = VDD , PD# [&4h -40 40 pA
I MR HIR V|L = GND , PD# [&4h -40 40 pA
I N Vin = VDD, PD 5 200k L4 57 24| A
EEN iz
I N ViL=GND, PD 5 i 200k L4 57 24| A
ENEN
FiF GPIO SYNC. SYSREF i
k. TEC fil&Z 3. DPLL #iAi% -
twioTH 6. FDEV fil 21 FDEV dir ffy | T /L 200 ns
S N Mikpp e
Cin PN IR 2 pF
B 4R4 4% ( GPIO0. GPIO1. GPIO2. SDIO )
VoH i v L lon = TmA 2.4 v
VoL T R R loL = 1MA 0.4 \Y
telte fith_E A 1) 20% % 80% , LVCMOS Lt , 1k 500 ps
FrRHH ( GPIO0. GPIO1. GPIO2, SDA)
y i loL = 3mA 0.3 V;
oL K P oL = 6mA 06 v
lon B 3RS PR -15 15 pA
SPI it ER ( SDIO. SCK. SCS_ADD )
SPI iR 20| MHz
fsck SPI &P % ; 7E SRAM BRI
’ 10| MH
5 AR 1] z
SCS % SCK W &N [f] ( FFihiEfE
tq ) 10 ns
to SDI & SCK # &I} [A] 10 ns
t3 SDI £ SCK R [a] 10 ns
ty SCK &1 L[] 25 ns
ts SCK i Hi, i 8] 25 ns
tg SCK % SDO £ &k R ¥ 20 ns
tz SCS fikh e 20 ns
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FERVGSAT M TS (BRAESA Y )

2¥ WIRKAE B/ME HWEYE BANE| B
SCK % SCS & E 6] ( 45 idfs
tg ) 10 ns
I2C I FFER ( SDA. SCL)
Vin LNV 1.2 Y
ViL FNCHE 0.5 \Y,
I o N ML -15 15 pA
Cin LIPS 2 pF
VoL R R loL = 3mA 0.3 \Y
VoL SR loL = 6mA 0.6 \Y
PRtk 100
f; 12C I fofr i 2 kHz
> ” T 400
tsu(sTaRT) Ja B F A% B E B (] 7t SDA JfikHi ¥ 1 SCL s 0.6 us
thsTaRT) Ja B2 A ORI (] 7f SDA NfKH T2 J5 SCL MK 0.6 us
tw(scLH) SCL ik 5e i = B~ 0.6 us
tw(scLL) SCL ik 5 B K HL~F 1.3 us
tsu(spa) SDA % & I [f] 100 ns
t(spa) SDA {RF5 i) £ SCL AL T2 J5 SDA 2% 0 09| us
traN) SDA/SCL it N\ LTI [a] 300 ns
trouT) SDA it N B[] Cgus < 400pF 300 ns
tsusTor) 15 1E 2% A ST ) 0.6 us
STOP 1 START Z[a] /) M 28 25 A
tsus B ] 1.3 us
typ-paT KA R ] 0.9 us
tvp-ack A R A 8] 0.9 us
EEPROM ##%
NEE-cYC EEPROM éﬁﬁ%}éﬂ /ﬁﬂ 100 }aﬁﬁ
¢ EEPROM SRAM i [l fU/ 5 0 ms
SRANRIN NIEHH [A]
(1) X XO BRI FE. T XO 5 Amas i FEAH F I B
(2) X DPLL B HFE. B> DPLL JHFEA [F Y FiAt .
(3) REFx_ITYPE =8 % 12.
(4) REFX_ITYPE=1. 3505, JEUkahii \ ELHSE B GND. £ 52 5% 4:5] GND 52 50 Q HIFHE 5] GND.
(5) REFx_ITYPE=1. 3 5 5.
(6)  FLAVLEH R AN B A AN [F 4N HUE I 4B AR I 40 B K AE 1
(7) 24 XO F NS KT APLL AHAAT I B8 SCRF I B K LU, APLL R 23388 Db AU BN 2 403 /IME o
(8) %175 XO_ITYPE =8 5 12.
(9) #HFEXO ITYPE=1. 385
(10) AT OUTx #2k H BAW APLL 50 4lids. 25 OUT14 #i1 OUT15.
(11) BIEE PlgawapLL = 1, ¥ BAW APLL J5 /3 #ligs 55 . BT OUTx 3515k H B IE 73 A4 »
(12) PSNR ZEIEE N Vy B AT 100kHz FI 10MHz 2 8] () 1E 3% 74 L 1.0uF 248t 257 A VDD H1 VDDO 5| BIHF 75 ) 26 27 Z
BT (LA dBc BT ) .
(13) FH et F2p . @il Fsl SYNC_SW SEEl SYNC RE.
(14) BB RREIGEIR K EE T APLL J5 2040 ds it R IHER DL 31, Sl UL B3R Ya Bl AR B4 0.5 1 Bl 2.
(15) JF AR AR AE IR Y [l A tANA-DLY-RANGE Xﬁﬁ’rﬁmﬁﬂﬁaﬁﬁo
(16) PO R PE AR A BRBE N R FE R AL, DR — S R A B L.
(17) DPLL Mg 55400 T TDC SR M1 1/100 H/NTF APLL ¥REEH %17 1/10,
(18) RMS gl 1 B =il D2 /RIEP A8 %F RMS £ Bk dt47 5 e B vh 5
Copyright © 2026 Texas Instruments Incorporated R 15 19
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6.6 B FFHE

[

=

NS N NS SN

Itzll > :
|

| |
) — I I 5 T
SDI Wiite/Read | WIR X A4 A1§...D1/A1>< DO/AO X DON'T CARE |
| | +
| J |
| —»| :<_t6 . :
T ; ) I
SDORead _| DON'T CARE X D7 X:; D1 X DO | X
: | e
[ |
scs 9 :/_\_
| )7 T |
| —» 413

& 6-1. SPI B AR F &

|

1 |

: ! | | | | : |

: | | | | | | : |
! | | 5 )

) DONTCARE ¥ R \|< Al4 ><| A13. A1 X A0 X DON'T CARE

T

SCS \

|
1
|
L
|
( 1
| )]

DON'T CARE >|< D7 )Cps...mx Do | X
|
|
|
|
I

oty oty

| |
| ) it > ¢ 'I I' ts ( !
| — | | ) T T
SDIO  DON'T CARE >.\I W /|< e X A (]_..A1 X A0 = 07 X ’)6...D1 X DO X IDON'T CARE
|
\ | :<—t7—>:
|
\ ) /N
| p)] [ |
—» | 1tz |
& 6-3. SPI = £z &
20 PR R Copyright © 2026 Texas Instruments Incorporated
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ACK STOP
STOP START -——

-

Vout.oirr = 2 x Vop

80% ——f-——————— -

{ I

I I

OUT_REFx/2 —— —: —————————— -:— Vour se
| I
20% — f - T -
R R
) !
ta t
B 6-6. St R AL EFH T RER 3]
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|
INx_P p
| Single Ended
I
I
|
INX_P !
>< >< >< >< >< Differential
INx_N }
| tero,DIFF
>
OUTx_P }
>< >< >< >< >< Differential, PLL
OUTX N | ‘
—N: :4— sk piFFNT
OUTx_P ¥
>< >< >< >< >< Differential, PLL
OUTx_N \‘

OUTx_P/N Single Ended, PLL

OUTx_P/N Single Ended, PLL

Bl 6-7. 2275 Al B AR AAR L W S
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6.7 SLAVREE

[Pase Noss 10,0008/ Ref 20, 000BC/HE

Carer 312499964 MHzT_6.4497 cimy
73

ST o0 IS s s
3% s ROl
i
w000 b
i
&
000 &
4
&
sm &
w000
"
prs
000 Anay
i

580
fMS Jitrer: 40,461 faec
Resicual FM: 556.104 Hz

-3
1500 &
1600

g7

g

#13)) = 41fs RMS ( 12kHz % 20MHz )
fBAW APLL = 2500MHz ( BAW APLL Eﬁ}iﬁ%‘?}: 8 )

| 6-8. BAW APLL [ 312.5MHz HSDS #i !

[¥Fhess fose 10,0006/ Ref -20.003BE/ e
20,

\\
8
g
MMM?

Carier 156249993 Wb _6.7994 i
c/Hz

Residual Fu: 392,442 hz

100,45 = =

o e

$13) = 47fs RMS ( 12kHz % 20MHz )
faaw APLL = 2500MHz ( BAW APLL 54 4ii%e= 8 , f3 i div2 )

Kl 6-9. BAW APLL ] 156.25MHz HSDS #iiH

[¥7hes= Hois= 10,0008, Ref 20 000Bc/re
, Caner 65310 ey

52[6555 [dBc/riz
-121]9368 dec/iz
203 dec/Hz

8319038 e
“162.2124 dec/rz

e x: and marker
Band mark

Residual Fm: 469,955 f2

1900y = = =i - a =

#}15)) = 65fs RMS ( 12kHz % 20MHz )

Eor s =4)

& 6-10. BAW APLL F] 125MHz HSDS i i

[¥7hess Noiss 10,0005/ Ref 20,0008/ 2

Caer 10000000 e 6

2 cem

T s
§nT LEgRRon
- §oa A eon
4:150 knz |-148.4457 doc/Hz
5N dRT RO
00 & 30 e o
: 7t gk gon
& o e ROl
- HlET e ot
%t
Stop 20 iz
. center 16,888 e
Toon £6:886 Wi
- S hnge i sand marker
SRS e e e
I R AR R
d laie: sisel e
$oces pi
it
iy R G
mw\\w
4
o
1300 2
e
w00 z
1500
8
“ 7 MWWJM
o S ¢
180,015 = & 185 = ¥

fBAW APLL = 2500MHz ( BAW APLL )ﬁﬁ}ffﬁ%%' pOSt-diV =5, il

$15)) = 85fs RMS ( 12kHz % 20MHz )

fBAW APLL = = 2500MHz ( BAW APLL F%iﬁ% 5

:5)

iy

& 6-11. BAW APLL [¥] 100MHz HSDS #iH

¥Phase Noise 10,0008/ Ref -20.00dBcHz
20,00 ), r Canier 322.265555 MHz T~_6.4%4 dBm
i #1% 100 Hz] -82.7355 dBc/Hz
. 2 1 kHz | -109.8353 dbc/Hz
000 3: 10 kHz | -124.9871 dBc/Hz
4: 50 kHz  -132(1936 dBc/Hz
40.00 55100 kHz -132.6454 dbc/Hz
6: 500 kHz  -142.3339 dBc/Hz
50.00 7io1MHz | -136.7322 dBc/Hz
N 8: 10 MHz  -160.3298 dBc/Hz
o0 8 MHz  -158.8500 dBc/Mz
X: Start 12 K
Stop 20 MHz
70.00 Center 10.006 MHz
Soan 15588 Wiz
0.00
Falysis nge | nd Makker
90.00 Analysis
Intg Noise: S o e / 15,63 WHz
RS Notse: 198166 prad
1000 ~3541 mddeg
RS Jitter: 371367 Foae
1100 Residual FM: 843,483 Hz
1200 2
130.0 5
1400 i3
1500 3
o o
3
1700
800 g x & A - S - -

#13)) = 98fs RMS ( 12kHz % 20MHz )
fapLL2 = 5800.78125MHz

& 6-12. APLL2 [] 322.265625MHz HSDS #i it

PPase Noss 10.0098] Ref 20,0008/

3000

000
7000

A
2 e

Carer 245760000 Wz 6144 B

Qton i e ds
H 1 knz !

xt
AIYEE: Range i gana

Preteie B dsc 745, c0 miz
RuS Noise: 158

FoieiE b
aus iccers: 102348 Foed
Residual Fus 546,20

£0.0.45 -

i £ Fi

#15) = 102fs RMS ( 12kHz % 20MHz )

fapLL2 = 5898.24MHz

& 6-13. APLL2 [f] 245.76MHz HSDS %
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Phase Noise 100008/ Ref -20,00dBcHz
2000 r Catier 2430908 47 T 6.6%0 dem
R #1i 100 Hz -86.5552 dBc,

. 2 Wz | 21417053 dBc/hz
=000 3: 10 kHz  -128.4254 dBc/Hz

4: 50 kHz | -135.9867 dBc/Mz
40.00 5: 100 kHz -136.3805 dBc/H;

6: 500 kHz  -142.4310 dBc/Mz
50.00 7 MHz  -140.3751 dBc/M

8: 10 MMz  -162.9617 dBc/Mz
N 9: 20 MHz  -162.2774 dBc/Hz
Lo X: Start 12 kHz

Stop 20 MHz
70.00 Center 10.006 MHz
Span 15568 Wiz

30,00 — Noise =—

Ana1ys15 Range X;/ Band Marker
S0.00 Analysi e iz Mar
N Tnkg Nojse: 60.5610 dBe 7 19.63 Wz

RME Noi 7.2 ad
1000 7.86254 mdeg

RMS Jitter: 102,784 fsec
1100 Residual FM: 627.726 Hz
1200 5
1300

) 3

1400 I
150.0 G 1
160.0 bl
1700 ]
1800 g ey = s =y P

www.ti.com.cn
hase Noise 10,0008/ Ref -20.00dBcHz
2000 r Caner 161.132814 MHz T~ 7.1%7 dBm
i *1: 100 Hz 8.1115 dBc/Hz
. 2: 1 kMz  -116.8092 dBc/Hz
30.00 3: 10 kHz  -129.2194 dBc/Hz
4: 50 kHz | -138.2470 dBc/Hz
40.00 5: 100 kHz -13808270 dBc/Hz
6: 500 kHz | -148.4348 dBc/Hz
50.00 7io 1 MMz | -143(0773 dBc/Mz
N 8: 10 MHz  -163.5796 dBc/Hz
o0 B MHz_ -16209603 dBc/Hz
¥: Start 12 kH
Stop 20 MHz
70.00 Center 10.006 MHz
Span 19.965 WHz
0.00 — Noise —
Ahallys1s Range X Band Marker
000 fnalysis Range Y: Marker
1 -82. 8372 dBc / 19.69 MHz
0. prad
1000 5.54434 hieg
RMS Jitter: 100.759 fsec
1100 Residual FM: 541.57 Hz
1200
2
1300
1400
4[]
1500
t RBTH
160.0
170.0 3
00 A = sy e sy )

fapLL2 = 5950MHz

#15)) = 103fs RMS ( 12kHz % 20MHz )

Kl 6-14. APLL2 [f] 212.5MHz HSDS %4

¥15) = 101fs RMS ( 12kHz % 20MHz )

fapLL2 = 5800.78125MHz

& 6-15. APLL2 [£] 161.1328125MHz HSDS #i i

Phase Nois= 10.0008] Ref -20 00GBC/ 2

Carter

54257 com

R I o/
Y1k AL

57836 ey
RHS itrer: 101.44 sex
Residual FM: 461,612 A2

iR N

&

1800,k 7= =

fAPLL2 =5598.72MHz

3 e

#15) = 101fs RMS ( 12kHz % 20MHz )

& 6-16. APLL2 {] 155.52MHz HSDS #ii}

VPhase Noss 10.0098] Ref -20 0008/
0

o 1 e 64443 com

3000

2a= noise
Anidlysis Range x: Band Marker
Analysis Range v pand Marker
trgNofse: 83, 353 dec' 19,69 iz

#MS Jitrer: 99.844 sec
Residual FM: 505,01 Kz

Riemummnmmnt

5z —Js) 7289 dec/hz

Center £0.05 iz
Span 19. 955 Mz

100,45 = o

$H3h = 100fs RMS ( 12kHz % 20MHz )

fAPLL2 = 5836.8MHz

& 6-17. APLL2 ] 153.6MHz HSDS #4!

" = o

[orase Noise 10,0008/ Ref -20.000Bc/Hz

3000

50.00

60.00

70,00

20,00

160.0 45 £ S

fapLL2 = 5898.24MHz

Carer 122830000 Mz 64970 e

100 Fz | -81]2756 [dac/nz
11,

1
2
3
i 12
5| 300K THio 5058 dac/s
i 300 kiz 150]2028 dac/nz
T imwe ielzad decn
85 e 4 dac/Hz
H el
X start 12 kiz

Stop 20 Mz
Center 10.006 Mz

Span 10. 088 Mz

05

nge x: Sand Marke
nge Vi gand M.
a4, se31 dac 75550 iz

Rt e N

#15)) = 108fs RMS ( 12kHz % 20MHz )

& 6-18. APLL2 ff] 122.88MHz HSDS #jH

[PPhess Notce 10,0068/ Ref -20.0008< 2

. M

1400 3
1500
1500

1800 4 = o

¥15) = 230fs RMS ( 12kHz % 20MHz )

fAPLL1 = 5200MHz

& 6-19. APLL1 [ 100MHz HSDS #iH

XeausnEunl

=

Aflalysis Range x: 8and Marker

R BT

Carter 10000000 vz 65739 cim
100 Wz | -0314666 |dBc/nz
ki 12

Sz -163!3587 dec/hz
WHZ 16313587 dac/hz
2

Center 10.008 iz
pan 10

e o = o

24 HLLRIR
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[Phase Noiss 10,0008 Ref -20. 00081z
20.00 )y

000

60.00

7000

00,4 =

fAPLL'I = 5200MHz

s

15

55,
130,

RMS : 344,408
Residual FM: 468.077 Hz

$13) = 345fs RMS ( 12kHz % 20MHz )

%37
5994
6395

7z
dsc/iz
dec/uz

Fl 6-20. APLL1 ff] 50MHz HSDS #iiH

LMK5B33216
ZHCSLT9D - MARCH 2022 - REVISED AUGUST 2026
oo peonstszsncen 50
— Min
40| — Max
— Avg
30 — S
LT
2 20 —
2 L |_——"]
s 10 | —
:‘5 O | JT1 /
s
> -10
o}
8 20
-30
-40
-50
e 0 5 10 15 20 25 30 35
= ow Analog delay setting (steps/code)

El 6-21. SYSREF/1PPS iR £k M & 5 FERARAY 2

Analog delay setting (steps/code)

Kl 6-22. SYSREF/1PPS ZEiR £k 14 & 5 FERATE 3

50 50
—— Min — Min

40 | — Max 40| — Max

30| — Avg 30| — Avg
—_ —_ e p— —
\a 20 — I iu:; 20 Ve
s 10 ] s 10 — —
= 0 _/\/ L ~ i o | | — L
E S——— — — § g 74
> -10 > -10
8 20 8 20

-30 -30

-40 -40

-50 -50

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

6-23. SYSREF/1PPS FEiR £k 1t ¥ SRR ZEIR Y 4

Delay variation (ps)

50
40
30
20
10

0

— Min
—— Max
— Avg
fr—
T— =
| —
—~
—
L — .
~— /'
0 5 10 15 20 25 30

Analog delay setting (steps/code)

35

K| 6-24. SYSREF/1PPS #EiR £k 1t ¥ 5HINFER /AL 5
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7TSHNERR

7.1 25BN EARE

ZEGME T B ZE 3 U T DA P AR AN [ R 8 SORFIE | X4 T BUTT ™ 78 B 300 38 5 A TR S it i 7 A TR
Wo ATTRTHEZME 5 R EARGE | UL R {8 HI 22 70155 I RS B AN X 731X AR AN R ) 5 S

FEME T W — Rl E SR SR ARAE 5 2 1A B ZE O 20 . XA N & A9 AT 538 WO Vip 3 Vop , BAREGR T
YL GRS B 3 R A L

ZETME T BUEE A E G R R FARTE SN T RAEE SRS .. XMUERTT S8 Ves , ZZH0EEIHHAS
Ho LR (IC) 1, %[5 5N THMZAFAER , EOUHEX T2 XA W LU B AT a3 e 7R Bods
KEALNE Vs , 1A LLRHZAE TR0 5 — Fhtid s prid 1 Vop EITPILE -

B 7-1 JRHER R TR AR PIRIAS R E SC, T 7-2 FRHER R TR RS E . Vip A1 Vop R X
T Va A1 Ve ANERHST , FIRE 5 A AR SR PR H P Z R )38 (AR T3 ) o 7E Vs S A4
HE SO, SRR SRR S S A S HE s S, U I R AR A 5 H 3R ) DA b Dy B HE I )[R A PR A Y L
Ub, AT RLINRZE (5 T (R

Vip Fl Vop 8% & XCAHIE (V) , Vsg 185 & XN EEIEE (Vep)o

V|p Definition V|p Definition for Input

' Non-Inverting Clock —% —r\

Va-—x A
RRk BEl Nt REEEEEE - VID-DIFF
ver / \_LJ
\ Inverting Clock T

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

GND

7-1. ZFRNE S HPFARFE E X
Vop Definition Vop Definition for Output

» Non-Inverting Clock —» _A—\

Va - Y -
“““X_"""_"X VOD VoD-DIFF
Vg - A \__J
\ Inverting Clock Yy | .Y

Vop =|VA-VB| VoD-DIFF = 2*VoD

GND

B 7-2. Z5RHE S KPFARRE X
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7.2 B iR B
AFTI A Al A R RAE K e

High-impedance probe

LMK Device
LVCMOQOS driver

LMK Device
LVCMOQOS driver

Oscilloscope

& 7-4. LVCMOS #i AR IR B

LMK Device
HSDS driver

Phase Noise
Analyzer

0

O

100Q %

0

& 7-5. HSDS i i i A e B

Oscilloscope
(Hi-Z termination)

LMK Device
HSDS driver

O

Balun

Phase Noise
Analyzer

& 7-6. HSDS %yt AH il AR B

LMK Device
HCSL driver

0

O

I

50Q

Oscilloscope
(Hi-Z termination)

50Q

& 7-7. HCSL % i X B
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LMK Device
HCSL driver

[)

B

Signal Generator

-

Balun

50Q 50Q

& 7-8. HCSL % A3 AL B

Reference
Input

Phase Noise
Analyzer

Sine wave
Modulator
Power Supply
||
[
DUT Device Output

L

Balun

Phase Noise/

Spectrum
Analyzer

Bl 7-9. BIRMEF I (PSNR) JHARCE

FEA AR 75 g EZ AR N B84 R Y5 (5 D0 T 2 et 2% i~ ((BA dBe ML ) o
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8 E4Hi A
8.1 Mk

LMK5B33216 EA M EMEM AN . =3 PLL (DPLL). =AMER T VCO sl PLL (APLL) #1 16 /M it
Bh. BAW APLL (APLL3) fiff FH E A B v i o2 R B0 =i M B8 BAW VCO (VCBO) |, [RE BE KRR B kb 1 %6 #h 3%
i os (XO) iy NI iy AR o7 e 75 BR (AR ASE . TI ) VCBO R AT [RGB TH piAS | BLIE 2 H IS AT AR+
PR E R E SR . FFE XO. TCXO = OCXO #i N |, J HAhJURHE & St (R fefa e tE EoR kAT ik . &4 APLL
BT LA HAE N () DPLL 541, AT fo i APLL 38040 & 31 DPLL it A\ LUAE 7 2 g . 424 APLL #R] LA XO
Uity 8L 55— A~ APLL 23 Al Bl B JE v . &2 DPLL #B ] DAMIEAESIN INX FUEBE RSN IEHE | s B
K B I Aias 2 — I AR AT 55 31 75 — A APLL 3.

DPLL Jt ik A\ 2% e 2 F &5 SR TR AN S 5 MR e 10 B S AN ot AT DIOE I B B 51 B A R T
RSN . AR EIR Z RIS E T Wi , LKA RAR A S AR A S e dz il Th g, AT SeBL i G i AR AL
PREABESYERE . HEER M RTINS, AEAS I B IR AE SR K (LOR) Il AT JE T D)t sl fRiF . — HL
B RON N M A B E AR R, Hrh AR SRk AR IRk e KRR APPS (AP Ek ) RS, At
SREINE] LOR 5L o T LA 8 3 A IS B iy A SR 5L B AR FH RS F A AGLIU 28 B BRMELBR Ao RO 7 10 S S I 2 2
REMR YR AVUE I (14 173 Sz~ B3 8 5 it N ORI I (AT e R IR P, AT e R BR P i/ LOR i 0 1 ) (1 450
AARALTHE

LMK5B33216 B4 16 A~y il e fiy th K Sh 25 K AT, B2 ROVF 16 A2 0 I b B 22 43 B b 15 P IR 1 2
o mEZ LN 4 AN 1.8V 5 2.65V LVCMOS B4 ( F it Pk B OUTO 1 OUTA 1) _P Hth Al _N fith )
BiE 14 A2 05 e,

A R b oE I 2 e T B L — AN 2 FER APLL/VCO B3R5 . #iH 0 (OUTO) Aifat 1 (OUT1) £
R, ATLAM XO. FedEfm N ST APLL S0 #JR . it 0 (OUTO) Ffrt 1 (OUT1) LA 7 8.3.13 4 Aii#tie
P BAT ) HoAth 22 43 i 1 2052 FF SYSREF o 1PPS it . HirHi s 4iias BA [0 (SYNC) ThEE , foir 24N H AR,
X35 FIERAE I (ZDM) AT LAZEFRAELS OUTO ML DPLL R4 5 Fride 6 vk N 2 0] S B s PEAR A X 5% . Xt
T DPLL3 , OUT10 Lt it ZDM Btz , % T DPLL2 , NI@7E OUT4 LEftitigiz.,

N T CFE IEEE 1588 PTP 4 Bk 4 5l FAth i B4 1 B2 B, DPLL SZ A 2 AT 1ppt ( Jifer2— ) 1Y
DCO #53X | Rl A 5 5 I 1) SRS A P A3 FD AR A 1 % o

ZASEET 12C Bk SPI se 4T gwAE , R H oS RRE S ) B AE A N ROM TUAT B s R E . 7 42 I
EEPROM & 5 )2 fuvrxt5 APLL Al i B AH O ) 25 /7 2 21T POR I & |, $RA4L R V&) i fa i 4. DPLL Ac
B A H EEPROM HIXE , M 2R# ROM VE4H ] S THI64k , IF HAF A 47808 D se 2l gmfE. 3 LDO
FaJE 244t H (A PSNR Thg | Al PR AL W4 (O A R A2 i . @I GPIO R 2 51 IR o I 27 A7 28 0] 52 ] DA
BB PLL WEFRES , IS4 TH 2 Wi D RE
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8.2 ThEE T HEIE

© Te . T
— L3 T LF1 T LF2 T
L] [ L]
T Outputs
Inputs >
- o
=1 .
DPLL1/APLLY APLLA primary 5
post divider | | ouTo Q 9
Y -— 42
INO j> . e 2to/1 £3
> 3z
c8
> G ]
2 8
APLL1 second | = Sz
x N Div post divider d :% ouTt 2
=Z 40 tacions — 2
x1 ERi 2107 B =
x2 3= >
h =
» out2
=
o
i H > ouT3
i s
DPLL2/APLLZ
APLL2 post ISYSREF Div| ouTs
divider 20-b & Delay
»—{ 2t0 /113
0 4_4 S ouT4
5595MHz to i
P 5950MHz
£5
x1 ES {
%2 > ours
4
£
2oviouTo S
omouTs. CH Div =]
J 12-b & Delay § outs §
il iy 2
Cascade Div z
L ; 8
Py § ouTe S
APLL3 post — b
divider 2
O[] >
1 2500MHz
prcperns
<2 P § ouTHt
1 S f
X2, E §
S
3 4? ouTi2
SYSREF Div|
* 20-b & Delay § ouT13
i 3 CH Div
Control -
CH Div
[ oo
Registers | ROM
spio ™ EEPROM GPIO1/ 5¢
SCK . SR_OUTA ZE
. SYSEF/ ac
SCS_ADD (-l  Device Control 1PPS MUX: GPIO2/ g
S and Status SR_OUTB g°
PDN# i~
SPIOO . ‘ Power Conditioning ‘
iR iR iR iR ﬁ ﬁ
) ) L] ) L] L]
VDD_IN (x2) ~ VDD_APLL (x3) VDDO (x6) VDD_DIG CAP_APLL (x5)  CAP_DIG
3.3V 3.3v 3.3v 3.3v
H 5 T Iz 24 i
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Product Folder Links: LMK5B33216
English Data Sheet: SNAS816


https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT9D&partnum=LMK5B33216
https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com/lit/pdf/SNAS816

13 TEXAS

INSTRUMENTS LMK5B33216
www.ti.com.cn ZHCSLT9D - MARCH 2022 - REVISED AUGUST 2026
8.2.1 PLL Z2HHEd

K 8-2 E/x T LMK5B33216 H1scBl it PLL 2244 . HEAKEl 2088 w454+ PLL (DPLL3) f1H A% VCBO
(VCO3) ) BAW APLL (APLL3). B H#ER LC VCO (VCO2) i) APLL2 AJ4E f s —AMK B shinteh 4% . APLL2
S N 23 48% 2r 1Al i DPLL2 #54. BEfA 4R LC VCO (VCO1) ) APLL1 7 FIAE 55 = AN 4 A= pledsl . APLLA1
St N 2 85is 7y 7 Rl B DPLLT #5841

DPLL G35 i [ 507 55 e 2% (TDC). HF IR ERIEN: %% (DLF) FIEA =-A #I#% (SDM) 7] 9w Fe 40 £7 50 B bt
(FB) /3 #5i8% . APLL {453 UE (R) 4040gs . ARG 2% (PFD). FRESUEN 2% (LF). F75 SDM %= i (N)
Iy Hgs A1 VCO.

34~ DPLL #8f — AR 2 B E H 48 , 4 DPLL o] LA 21 APLL ()55 —4~ VCO 1 (8% DPLL iz47 i)
s E B HE N (M7 DPLL JZ /TR | AT E 5 22 /N e B a3k A 7 400 23 FIAR A7 47 1) 7 T S (R e ) RVE 1
TR SN 5 22 AN B 3 (X AT 2R AR S 2 VR 2 [R) 2D R 3t 1 e 1) R GG 12k

4> APLL #5A — MRk 2 S M8 |, 0¥ APLL 8123 XO # s 5 —> APLL 208 /0 i as d e (APLL
5 DPLL %),

ARG —A VCO #y H 22 BEF [7]— /4~ DPLL+APLL X} DPLL & f1 APLL 3.

M5E B NTEUHER | AR APLL %54 —/N AT i1 DPLL #8152 40 frr . 24— a4~ APLL 761¢ APLL #E
N NIBITEAERA DPLL 56l | B A DLk — AT mAEN 24 740 Bk & BoRE i AR . 78 SCIA 2 18] () 7R
AR e, T U /T RAER 24 iR, DMELERF DPLL 6] 0L R AR FF Oppm A%z %=,

NT A AR (e ) AR R A DPLL B¢ APLL. APLL f4E4 VCO {8 FH & H ] VCO J& 43 4l 2% Sk Bk
SR . H VCBO HIJE e & BN 1, M52k 5 0 4gs |, i VCBO B4 m) 4 H i b o) fic Bt 47715
i o
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From XO, BAW APLL, or

APLL2 cascaded to APLL1

From INx, BAW APLL, or f DPLL1 A f APLL1 cveco
APLL2 cascaded to DPLL1 | ¢ R e
> N - fucor
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 =
option | FDEV DPLL feedback clock
To DPLL H
Input Mux APLL1 E
_E Cascade Div i
From XO, BAW APLL, or To XO Mux ] ZDM from OUTO
APLL1 cascaded to APLL2
From INx, BAW APLL, or : DPLL2 A f APLL2
APLL1 cascaded to DPLL2 | '™C e LC vco
» 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 H
Inoput Mux /10 APLL2 :
Cascade Div i ZDM f ouTo
S | i
From XO, APLL2, or APLL1 To X0 Mux : or OUT4
cascaded to BAW APLL
From INx, APLL2, or APLL1 f DPLL3 A f APLL3 (BAW) CBO
cascaded to DPLL3 e, R |2 Mo
> N - fuceo
TDC |—» DLF 5-bit PFD [» LF —»@ >
—
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
A
38-bit f T
DPLL DCO DCO T
option “| FDEV DPLL feedback clock
To DPLL H
Input Mux APLL3 E
Cascade Div i ZDM from OUTO
2 :
Toxomux +—f——|_2_] : or OUT10

P 8-2. PLL 344

LRSI T DPLL Al APLL FIZEA TAERE ., A REHAEFENEANR PLL TERXMEZEMER |, 55
% DPLL Z1TRAS .

32 R 15 Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: LMK5B33216

English Data Sheet: SNAS816


https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT9D&partnum=LMK5B33216
https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com/lit/pdf/SNAS816

13 TEXAS

INSTRUMENTS LMK5B33216
www.ti.com.cn ZHCSLT9D - MARCH 2022 - REVISED AUGUST 2026
8.2.2 DPLL

JaH DPLL iz47#i 5 H. DPLL i@l , DPLL 24 ( INx 518 ) YeiE T % i g R e M AT ME R 1 . XO
5| R BRYR Ve e T B H R E S AT VR RRAUR R MEAIRE B . VCBO HE#E 12kHz & 20MHz #4 Aiiay
P BAW APLL % Hi b AR A7 e 75 FbL 2h Mg 52 XO BN I FIRL NS00 o A7 £ 1 b 18 5 10 0 366 v e
FIEILAE S, BAW APLL RE5d F H AT BAS R 35 (AR AH TCXO 8 OCXO 1EN4ME XO $iN | EEHM R &b
IR 2 R PR FUIRFR R A 56 (<10Hz) , iX/& SyncE #1 PTP [l 8 F BT 2isk (. Hofh APLL 84451 LC
VCO , & i 1 FH 55 25 B 27 9 Se H 1% 1 36 E A s A AL AS I 28 45K, W AT iZ VCO #EATHiik , NEERE
100kHz #1754y P SE B FE R B e o 4R XO A5 B AR AL e 75 1T B 21 R G M RE BRI A ke () 2 e 1o mT it
WP, BT LC APLL 248 TS s i vl . LMK5B33216 fL¥FH S itk @ VCBO 4 #if ! ( BAW
APLL 28X ) , XAl LR D> LC APLL %t RMS £13).

W RAE DPLL LAl T DCO M3, ] BLEAT M i 22 20 (K (FDEV) ke , R T %8 (I8 sl )
DPLL 1) FB 738t 7 1. DCO S ifil 4l LUA 50t id T APLL 4% 7% 1) 4 0 i b AR AT 22 K DPLL =) APLL
.

%%‘5% DPLL %E%%?"E (BWDPLL) ﬂ‘ﬁﬁﬁ&? U\?ﬁﬁﬁﬁ .
1. DPLL TDC # ) 1/100,

2. APLL g5y 1/10,

3. I K DPLL # % % & (4kHz).

8.2.2.1 J37 DPLL BATHE

FEMAr DPLL iz A7) | %5~ DPLL nf LIRS HE 75 Ze BB e RN (INX). &> DPLL w] DAL= [m— ANk | 5K
HHHIRBARMNIEAME. BN, 84 APLL S7EYIGES0E B XO SN+l E Bz g1, M zs
) DPLL ZE#EfR RS |, % DPLL 32 iR 4 HE L Je T B3R EL . DPLL " (1) TDC £ T ide 52 i N B B 1)
FOE 53k E AR VCO 1 FB 2304 se it b AT Uit | A — A SAARZER R B R IEF . R IE S h s 3h
M UE 3% (DLF) #4708 | 10 DLF %t £x 8% APLL N 23452370 7 LUK VCO S48 5 B RN

A4 DPLL o] LAZE RS 2 R a7 TAF |, DPLL ] DA E s | A4 ism HAhimiE .

R XO M ANSURES | T 2 08 e bb 26 5 0 Bl s B K00 57 DL B KRR B /b e i 7 o 23 (M 2 i 5 —
XO AR | {8 APLL 20%t N 2345tk (NUM/DEN) 4~F 0.125 % 0.45 2 [A]f1 0.55 % 0.875 2 Ja]. kMR E
i XO AT LASRB HEAF R A RS, T BAW APLL F1 APLL2 %t T & B2 dnitt . 24 XO 4 28 sl A 7 1 25 1 g
BN, ¥ BAW APLL % th 2856 %) APLL2 5% APLL1.

£
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From XO
DPLLA1 APLL1
From INx froc e L LC VCO
> N - fucor
TDC |—» DLF 5-bit PFD [» LF —»@ >
—>
+FB +N
40-bit Frac-N sDM [¢ 40-bit Frac-N SDM [~
1 i)
38-bit L
DPLL DCO DCO ’'y
option | FDEV DPLL feedback clock
ZDM from OUTO
From XO
DPLL2 X APLL2
From INx froc pren N Lc vco
» R fVCO2
TDC |—» DLF S-bit PFD [» LF —>@ >
—>
+FB +N L
40-bit Frac-N SDM 40-bit Frac-N SDM
1 T
38-bit L
DPLL DCO DCO x
option "l FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 APLL3 (BAW)
From INx fTD(i R frpa VCBO
> N - fuceo
TDC |—» DLF 5-bit PFD [» LF —»@ >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
1 i)
38-bit L
DPLL DCO DCO vy
option "| FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
& 8-3. DPLL Bl i
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8.2.2.2 Bk DPLL BT

8-4 o 7 M DPLL3 1 BAW APLL 2% Bc3 HAth DPLLx K7, e, DPLL3 /& E [ DPLL. B —4
DPLLx A&ZK ¥t/ DPLL.

DPLL 2l 42 it 5 DPLL3 [Fl I El shali v th it . A 5 HI i DPLL A1 APLL #5gBiE iy, Brf e H
(¥ A 2 A0 B L[R2 DPLL e #% A 2E1E .

BAAFAEA B FEHER NN, A APLL #8406 VCO S 8iUE BIAME XO fA | JHE B i TR R igT.

K 24 200 DPLL JEuEf N5 , 3£ DPLL St &I i8R 4. DPLL TDC 244 B ide 5 v dan N B B0 AR A7 5 5k B AR
N VCO (¥ FB 43 i ss it eh gk AT EL it | HAE B — AN SARALIR Z 0 N BB IE 7. W IE 7 i DLF BT8R | 1M
DLF #ith 2% APLL N 204528 5> 7 LK VCO A8 se B FEUER N

DPLL3 B RER— g mHAh DPLLx 8 RE. WHE BAW APLL 4 F A hig i e fr##20 , J-H.
VCBO Mm% ppm {EAIEH AR DPLLx A RGEHEZAF I, MIZECH DPLLx FIECXT [ APLLX Refs 7 iRbE 5
BAW APLL. #H [E] FEATR % 1) [F AR FF B IR AS o WEVER , EZUBE DPLL #5:C0F , 8 DPLL3 Jo ¥ sl )
B REFAT R AR M
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From XO
From BAW APLL cascaded " DPLL1 A APLL1
to DPLL1 <4 R PD1 LC VCO
» W e fvcon
TDC |—» DLF S-bit PFD |» LF —>® >
—
+FB +N
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 BAW APLL cascaded : DPLL2 A APLL2
to DPLL2 L R |2 LC VvCO
> W e fvcoz
TDC [—» DLF S-bit PFD [ LF —>® >
—>
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7y
38-bit L T
DPLL DCO | DCO y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 X APLL3 (BAW)
From INx fTDE R frpa VCBO
Lt O fVCBO
TDC |—» DLF S-bit PFD % LF —>® >
—
+FB . =N
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit L ?
DPLL DCO DCO y
option “| FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
& 8-4. DPLL iR
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8.2.2.3 APLL 5 DPLL B¢

8-6 JE/~ T\ BAW APLL Z¢ELfY) APLL1 F1 APLL2. 34 APLL1 Al APLL2 3REUER , 2% VCBO {RFFFEARR
FR I 2500MHz it . FfJs , BAW APLL ¥ VCBO #i4iE £ 4 XO A\ UL H thiztr iz , I
TR R FE RN .

HEER PLL B2 BIVE VCO KSR . o FAG I B4 % DPLL FE i d N\ (4 B 8] 8 o % F8 4 2 18], DPLL JF46
BUERBGE RN . B4~ DPLL TDC ¥ firide 2 vk 4 N i 8 (AR A7 55k E AR VCO [f) FB 4345 as it k47 Eu i
FEA R — AN S AR 2 N B AR I T . FREEINT |, DPLL TDC B 48 FH CIE S RS IE R BRAH A 1R 2 . R
JEEERIREIE 7 i DLF #E4T 33 , 7 DLF 4 oK) APLL N 434515 SDM LUE VCO AR 8 5E B FEUER N

i/l VCBO fE%y APLL1 B APLL2 MZRIBtIE Iy APLL $2ftmdi, R E s B nT . an XO/TCXO/OCXO
PRSI AR AR L W PR RS | IR 1A 0B T B T LASR A SO P S i A (S e 7 R R . TETERL L FEZRIE DPLL
BATHAT | BliE DPLL3 Ja#s s il Rt sl VE R AR AR 8 1

24 DPLL3 2 HkE] 7 —A~ DPLLx 8¢ APLLx i} , DPLL3 8 @R & 25200 75 — 4~ DPLLx B R4S . ¥ BAW APLL
AT AT R R AR, BRI E ) DPLLx AT AR FFAE B2 RZS , VCBO SR mfs ppm {H 7] fg £ 1)
APLLx % th 5| NSRRI Am e » 72 SLBC E Rl | 382 inds BAW APLL 17—~ APLLx 81 e RE .
B, fEEBIN, BEIRUE DPLL3 1 BAW APLL 2% 2U8iE ; # Kk, U5 —A> APLLx J5H ( APLLx_EN f7
=0 — 1) DARiHE VCOx ; #RJ5 , (4 APLLX 88 IRES

£ FIE R aFId |, BAW APLL /& F3i# APLL , 1 APLL1 A1 APLL2 & Fiif APLL. W5A R4 8 SN eh i) P8R |
APLL1 8 APLL2 thA] DLEC & N B 37 APLL.

Mk APLL B, FiiF APLL A DAf#E ] DPLL 8534 5% % 1 o< DPLL ( AR4EMEREE R ) - R 7E ik APLL
WA R 2 T % —4 DPLLx , A LA FI{Y DPLL3 G, EXFEM T , VCO1 5 VCO2 AJ LL7E
DPLL3 % & S B Al Fn gy e i b BRI VCBO 45, Mmi o VP 7 APLLA 5 APLL2 ffi 8 7] 22 31 DPLL3 &
HERIN o

25 DPLL J5 , Z3 0L R0 24 A0y T AR ga At 24 Aoy BF (AN [ 2/ 40 253 8F ), AT B A APLL
FEHE B H AR AR 2

AREDG—A VCO #y H 2 BEF [/ — 4~ DPLL+APLL %} DPLL & f1 APLL 3.

Copyright © 2026 Texas Instruments Incorporated TR 15 37

Product Folder Links: LMK5B33216
English Data Sheet: SNAS816


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT9D&partnum=LMK5B33216
https://www.ti.com.cn/product/cn/lmk5b33216?qgpn=lmk5b33216
https://www.ti.com/lit/pdf/SNAS816

38

LMK5B33216

I3 TEXAS
INSTRUMENTS
ZHCSLT9D - MARCH 2022 - REVISED AUGUST 2026 www.ti.com.cn
From BAW APLL cascaded
to APLL1
DPLL1 : APLL1
From INx froc ] o LC VCO
o fvcon
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 A
option FDEV DPLL feedback clock
ZDM from OUTO
From BAW APLL cascaded
to APLL2
DPLL2 ! APLL2
From INx fTDi «R frp2 LC VCO
> N fucoz
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 y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 APLL3 (BAW)
From INx froc ] oo VCBO
» N - fvceo
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 y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
[ 8-5. j5 F§ DPLL ¥ APLL ZEn
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From BAW APLL cascaded

LMK5B33216
ZHCSLT9D - MARCH 2022 - REVISED AUGUST 2026
to APLL1
DPLL1 disabled
DPLL1 i APLL1
froc R fro1 LC VCO
> R fvcon
TDC |—» DLF 5-oit PFD | LF —>® >
—>
+FB +N
40-bit Frac-N SDM 24-bit Frac-N SDM [~
7y
40-bit
| DCo 'y
FDEV DPLL feedback clock
ZDM from OUTO
From BAW APLL cascaded
to APLL2
DPLL2 disabled
DPLL2 APLL2
froc R fro2 LC vCO
> A N fucoz
TDC |—»{ DLF S-bit PFD [» LF —»@ >
—>
+FB | +N
40-bit Frac-N SDM 24-bit Frac-N SDM [~
A
40-bit
DCO 7'y
"| FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 APLL3 (BAW)
From INx fTDE R PD3 VCBO
N = fveso
TDC [—» DLF S-bit PFD ¥ LF —>® >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7y
40-bit L T
| Dco 7'y
FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
K 8-6. Z/H DPLL ¥ APLL Z5np)
Copyright © 2026 Texas Instruments Incorporated
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8.2.3 [T APLL #£=;

TEAN APLL #E30F , AMEB XO S AR Y E 1 % H B 0 H s T SR s e ARG . R DPLL B, A&sem
APLL. APLL A] LAZEZR B s 4 2 N izdT . il i a7 /288 5 A\ Al 3-8 4:4> APLL ) DCO.

FHEMMWIEAG , X APLL BEUR TR BT . 5 APLL1 5 APLL2 fn & 8-6 AimAib T2 BEAE =
( DPLL3 kM fH ) , VCO1 Bt VCO2 ¥4 iRkE VCBO 5. APLL i FIfr#% I LA R APLL 126 %5 4 5
APLLx_STRT_PRTY. M VCBO %l APLL1 5% APLL2 "2t i, ABIREIShFEUEm 2l | M 5 K PR VR vl g
H 1 AR K XO/TCXO/OCXO S35 Iy PN FH o M 75 /81 B B 2%

W APLL1 B¢ APLL2 R0 ( fn K 8-7 i ) , VCO1 B8 VCO2 ¥ #E#Iia1k J5 4% 8 APLLx_STRT_PRTY Jiiif¢
BiUES XO H , H4ASr T BAW APLL 183547 .

E%A DPLL #4001 APLL B Niz4rm | Bl Ly 24 273 £F (PLLx_MODE = 0) ik € 1) 40 £ &F
(PLLX_MODE = 1) k& BOkE i ()51 26 LL IR KR Oppm S 1% 7 .

DPLL1 disabled | Fromxo0
DPLL1 APLL1

froc fep1 LC vCO
s
TDC DLF Soit PFD [# LF ~\, >

N *N
B 24-bit or 40-bit Frac-N
SDM

40-bit Frac-N SDM

40-bit

DCO -
FDEV DPLL feedback clock

DPLL2 disabled ‘ From XO

DPLL2 APLL2

froc R feo1 LC VCO
P - fvcoz
ToC | DLF PFD |» LF @

. +N
FB [ 24-bit or 40-bit Frac-N
SDM

40-bit Frac-N SDM

v

40-bit

DCO T
FDEV DPLL feedback clock

DPLL3 disabled ‘ From XO

DPLL3 APLL3 (BAW)

froc R | VCBO
> - fveso
T0C [—»{ DLF PFD [ LF @ >

R +N
B 24-bit or 40-bit Frac-N
SDM

40-bit Frac-N SDM

40-bit

DCO 'y
FDEV DPLL feedback clock

& 8-7. 1Y APLL M 7=,

8.3 Ui A
PLR & /48 LMK5B33216 [ Fl s .
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8.3.1 H#H A (X0)

9 APLL RAEHA R AR, XO A&7 4 N APLL [BEHER £ . XO HIANULE T B I AT BB AR FF R
T AR ARG ARG E

N7 SEPL DPLL IEAfIZAT , XO S i VCO MR A JEREER |, UL APLL N 4385188 B A 5 B05r 4
Eoo X T APLL #55 , XO #ii% 5 VCO #ii#a] LI B A BB HE & .

X T2 DPLL Zh&erN A (B4 T eCPRI 1 SyncE #1 PTP/IEEE-1588 ) , XO #ii A H1 TCXO. OCXO &
AMERRTIE AR B IR | IR RE A IE F [F) D AR dE AT SR B AR R AR E PR 2E K . 12.8MHZ. 13MHz. 14.4MHz.
19.2MHz. 19.44MHz. 24MHz. 27MHz. 38.88MHz. 48MHz. 49.152MHz 1 54MHz f¥] TCXO #I OCXO #i%
e H B ARG E T, i BAW APLL fefi7E VCBO #ii%hy 2500MHz B LL4r #i sz AT

EARANEL S A AL B sh /A R 75 ) XO/TCXO/OCXO % BAW APLL #irtH £l ah PR A f2m |, KA VCBO HsE
7 12kHz 2 20MHz F35 15 56 96 [ N i L R AL e s o oA 1 it — B Ak i s A A2 e 5 PERE |, T PLUORAES APLL
Ja 180 PFD #5iZR1 XO 1% 4%

XO NG E BA TN L2 S A M E R E |, WK 8-8 fin. LTI XO B 2R Eh M A
AR,

28pF
XO I:_I . .
— 6 6
100kQ
Vac-oiFr Differential or
100Q (weak bias) | Single-Ended*
gOOKQ 28pF
? A
hd \»

*Supports a 3.3V
single-ended input swing

& 8-8. XO ¥y \Z 2%
& 8-1 FIH T8 IR Bz L 2R 7R XO Fag N AR .
x 8-1. XO M\ Z a3

XO_TYPE AR PHTTXE
- PR (S1. S2) () PIERHR BN (S3)@
0x00 B ( ShERL I ) OFF OFF
0x01 S (AL ) OFF ON (1.3v)
0x03 L (P9 100Q % GND ) 100Q ON (1.3V)
0x04 Eit (9 50Q % GND) 50Q OFF
0x05 25 (35 50Q & GND ) 500 ON (1.3V)
0x08 LVCMOS OFF OFF
LVCMOS

0x0C (W500 % GND) 50 OFF

(1) S1. S2: KW = e KA M .

(2) S3: OFF = fiE R AN N BB E IR A& .
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8.3.2 EEA

SEHERIN ((INO AT INT ) 7T LA A2 22 70 I sl L i i) B A NN AT AT AR R AN SR T L 2 A LR 5 B 52
TG MAMERLE , WK 8-9 frr. REMMAZM A SIKE) DPLL SREIEEMA L E 45 . DPLL ALK
%%T%Mﬁﬁﬁ@%A$ﬁﬁﬁ&oDHLT%TWW%%%%AZEW@,%F%ﬁ%ﬁ%ﬂuﬁﬁDHLR
o BRB ARG A% R DLBEAT SR N IS AR . BRI O BE

O3RN N N SRR . FE R N B4R
% 55 B P N A TR A AR A

uﬁﬂ&ﬁ%bkiaE AT .
S4
INO_P/ I:-| . _
IN1_P N 5 5
100kQ
Differential or
500 100Q \ ; «
;Z}_O(we;(l:(%ﬁ;s) Single-Ended REF path
s2 100kQ
INO_N/ I:-| . Q
INT_N B L@\
7pF
S1
S4
50Q

K 8-9. LRI N3

2 8-2 B 1 H LA B 1 SRR f) Bk v g N\ 2 i A5 TIC

R 8-2. ARG HREA

REFx_ITYPE.
R68/R67

WASH

P ERE R AT R B R

B,
R68[5]

R HEFRFHE ,
R68[4]. S4(!)

HIEEE
R68[3]

B |
R68[2]. S1

Eo N
R68[1]. S22

BwmE (1.3V)
R68[0]. S3()

0x00

5,
HMEBELRAS A
AR S

0 0

0

0 0

0x01

E5,
ARSI
AR b

0x02

E5,
SRR
P 100Q ZE5r 4%
it

LVDS/HSDS

0x03

o,

IMBAE TR
M 100Q 2434
it

LVDS/HSDS

0x04

SN ETURE
A 50Q % GND
HCSL

42 ERXNPIR

3
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F* 8-2. MM NE BB (42)

REFx_ITYPE.
R68/R67

AR

PSR B S e

IR,
R68[5]

LB RFE
R68[4]. S4(!)

g ,
R68[3]

LA E2S 3
R68[2]. S1@

MY
R68[1]. S22

FmE (1.3V)
R68[0]. S3()

0x05

HMERACAS A

W 500 =
GND ,
HCSL

0x08

Lk

HMERELRAS A,
NSRS A

70mV B
LVCMOS

0x0C

Lk

SMTE RS
WERCHR A

Wit 50Q &
GND ,
70mV 1A

0x18

0

SMERERARE
WEERAE

150mV iR¥ ,
LVCMOS

0x28

o

SN E A
WHERAZ A

210mV B ,
LVCMOS

0x38

i

SMEREUA
WEIERA S

omV iEff
LVCMOS

(1) S4: 0= Z4M4 IR 2T TK LVCMOS S sty A T2 A I i A
2) S1. S2: 0= RS ILIE.
(3)  S3: 0= e RAI I ERER S
8.3.3 Hf PP I N FE BRI

K 8-10 % &1 8-14 Jrr 1WA N E R ALt o AR RO b g A\ o] DA OR 5 B s R 4

LVCMOS Driver

Rs

LVCMOS Driver

Rs

LVCMOS a G

LVCMOS o G

—

X0

LMK Device
INx_P

INx_N

] 8-10. Ba¥ LVCMOS ( 1.8V. 2.5V. 3.3V ) ZH#E (INx_P) 5 XO # A (XO)
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Vclco
LVPECL Driver LVPECL LMK Device
—Q
50Q 50Q
Vcco - 2V
K 8-11. Hifi#& LVPECL £/ (INx)
LMK Device
LVDS Driver LVDS

%1000
O

K 8-12. EHifi#4& HSDS/LVDS EH:#E (INx)

CML g
Driver
%’\

0
0

0:0 CML
O

LMK Device

/&l 8-13. E¥ii#© CML (¥R ) 24 (INx)

HCSL
Driver

HCSL LMK Device

L B
LB

& 8-14. HCSL ( #i#um#EE ) 24 (INx)

Driver Rg (Q B—| l— )
LVDS op(en) Differential LMK Device
CML* Open Driver 100Q
LVPECL 120
HCSL 50 Internal input biasing
RB RB
*CML driver requires 50Q pull-ups %

& 8-15. XNMEAESBHEYE (INX)
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8.3.4 E N R T FE

XFF DPLL B, ] DA R PN SRR A AL £ Bh o] e B 3 N AR e 5 2ok H 3 58 G S N 2 B 28 I 38,
A] DL I 8 A 25 A7 A g2 ) B AR 5 | Tz R F-h 5 pl. A\ 2 B R A 23 1T LA LMK5B33216 4% INO ¢ IN1. Fr
BN B FAE . R RTEEAy 0 3 7, Hrp 0= 2% ( AARERR ) | 1=58—1%k%, 2
=B R H , 7= B K . MO N EA R e R BN, BARIAZS INX SRR — g (INO A
Biemed ) o arLOE RS 5] Bk 25 47 85 R R ik r s

8.3.4.1 AL
BHHFES SR E R E NIRRT - BahidE A E shAEE R .

o Hapir R IR, DPLL H shik BERC B 1 e 2 s A B N o SR B S S L S i P AR N
2, DPLL &SR H sh )4 2% 2

o HzpIFR R AEEEUR |, DPLL H3ERA s m e . R SR e g N A BOIRES | R
e M ATE BN N T ROIRE , B DPLL A&,

8.3.4.2 Fahig Nk #%

B PR E IS Z A7 AR 1 B T el NGB ¢ W B sh LR IR T A R A B B R FE DI RE I F e, 7E

MEHERT , N LB LA % 7 835 H (1 DPLLx_MAN_REFSEL % 17 2% ) ol fifl £ 5] fHl 4% 1)

(GPIO).

o HHEELBIGERTF P AR | FREE R RUE— EAENE AR REAE |, BRI R
KR, DPLL 2 H 3l [nliB B e A% i d s L e i N « W SR T I B NG R , DPLL 2 HE N AR EFIR
A (WHRIAR I RIEFE R ) 8 H BT, HATIER A NE T, DPLL B H AR .

o HHEHIRIFIEEHT F it IR FEEBRR R B NE R, BRI I
R, DPLL & H 3 AR (i BRI 70 eid B2 ) sl E Hisirat. ik N2 NE 3
DPLL 28 AR F R,

SAE R N LR B 1A 8-16 Fr .

See Device POR
Configuration Sequence and
PLL Initialization Sequence

DPLL Reference Input |
Selection -

\ 4

Yes: Auto
Input Select Mode Input Select Mode Revertive
= Manual? = Auto?
Yes: With Yes: Auto LOR on

Selected Input, or
Higher Priority Input
Valid?

Auto-Fallback Non-Revertive

Loss of Ref (LOR) on
Selected Input?

h 4

Switch to Highest
Priority Reference

] 8-16. DPLL F:#Ei N LR mAERE
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8.3.5 L Brt]#h

DPLL id TI AL A3 AR 7 S A RT G (AR A e ez S SCap e Wbl e . 25 e R iUl e | 2T i1
N IAVREASL A% A A Hh W7 23 LA DPLL 7 56 B8 I R E 1A T A% 1 31 i 1

8.3.5.1 ¥ RARALHRIH KT AP i DI e

HWH, RIS WD 2 5 AR Zhae , CART LA GIbEAs (ARG W ) 72 BAT ] AR W A% (X TS U,
HEA N 2 R D4 N7 R R 2t o A8 R R AR AL e e i) P b, AR 38 o m] DU FRIIFF SR 474, XA L
HHE MY . AN RRHAE (Oppm Wts ) |, 8 BAT 5 BEH SR HAR MR AR DA
BHER AR, AN 2B TP Wi (thmiess M furiess ) X TCERE ORI N A 2. 2R
PN EAT T UIAE R B, W 2 P S I B R I s D A2

8.3.5.2 I RO AL e et ] O 0 T D) 6t

J3 P RE A7 % 428 ) R 7R DG HR W D) 46 R R R A OB HE I ), BR B AR 7 IR 25 B AL e . P AT DL
DPLLx_PHS1_EN 3K J Al # etz | LLi%4% DPLLx_PHS1_THRESH A1 DPLLx_PHS1_TIMER i & ()45
KPR o 2475 FR BE BT AR AL BA (7] 75 ZE G Mt VR I | 5 AR AL 4 il J5 , AR TR B A2 00 11 B S8 (E DK TR
IRV BRARALHRTE SAH A3 2 . [FIFE , 24 DPLL MY APLL Ak AR FFE D) # 21) DPLL B3RS ) |, 8l 2
PN SN BTG PR BT D1 R AT | K S R AR B 4 BR ) o AR KT ThRE RN AR A S s | ThBE M 22 I, &5 F
XO 5 Fridefi N\ 2 [0 S )4 iy i AN\ 2 [RIAB AL R AR AL HR W DL DPLL PR &7 56 i 2 IR AL RE 2 dm e . 7R
AN NEAT VI B R BB BL T, AL S 45 1) Th e v DA DS H A2 75 4% B D K R 1 Bt 58 SCIR 3 20~ 3 ot 31

8.3.5.3 3 K& 1PPS #i A\ K7C Bl

AXF ZDM [P 5 , CFFE 1PPS S N Z [BIHHAT E R Wi b4 | B3 R0 200 /E DPLL SREUE € 5 & 2B . i
£ DPLL S8 2 iR A1 , WA R Teh iyl |, 3¢ H DPLL Fr 7 8 e i (R 2 AN e 1. 7R IX M il
™, iEX DPLL BT E A LIS € BTt . fER T, REEHL AT LUEIE STATUS 51 1B K i DPLL %
SEARAS , AR E7E SR VF 1PPS i N\ A ) U1 2 AT 2 75 C 82 DPLL. DPLL ik (8 DPLL 7% ( 1PPS i
NIFE A 10mHz ) R5E

8.3.6 EIA _LHIIEIBRAT 3 HF

DPLL SzHe4e 2 s /b 8 B e ( FROMRBRIS Bh ) o [RIBR S KO8 it 4 1045 |, Kk DPLL 32 fEAE ik}
21 ) BA VA B b BT R 00 S N B B S 2 R ER B A B8 o P AR B o — AN R EAVE I TR I BRE B , BE RN T
BIRRR B IS TR B b 58 B R BRI R 04088 (Rinx / fin) 25 FOSEHERT BP0 . O 7 SeBl R8I0
V5 2 T R T A N M A 28 SR G £ T BRI LT A A [ B i B AT bR . G SR A ) B B N 2 [R]
{1 )3 5 AR AEAT— T NS b g TRD B T, DU mT s S TG P T D7) 3 S

8.3.7 MARTEARI PLL 1575, WAL BT

BT N B PLL A% RS AP ITREE o AN BELE SN\ S [ oo 2 v iy N\ AL 0 8 AR 82 3L
25 o
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X0
ol
Status Bits

EN
LOS_FDET_XO LOS_FDET_XO

XO Input Monitor

Ref Inputs v
INo J
: 3 REF
: : Mux H PLLs Clock Status
INN J
v
Ref Input Monitors
EN EN
Valid / Invalid ppm Frequency § |
EN
LOR idati i
Late detect window Missing pulse g S\t/:::g\?vtrig: I:rggiro INx Valid LOR MISSCLK
EN . -
Early detect window Runt pulse g validii f DPLL LOR_FREQ
EN Elliel iine Selected —
Jitter threshold Phase valid* g put | LORPH
REFSWITCH
4 Detector Status (1 = fault) ——
| INx Status
*Enable for 1-PPS input

8-17. & THUEA XO Fy N B i3

8.3.7.1 XO M\
XO By ANF — AR LIS |, TR IR S8 e APLL 2 87T, #E Bt NEAT 45,

IS E] XO FASRAL T AR HR A 1 FE e T B XO SR AT A8 2> 7E Bk LOS_FDET_XO f5#&. XO
B WA LT RC ARG I8 | PRIV kE i E XO #y NI 4P 2 15 B 2 iR e e k. BEr XO
NHATHBNTE APLL JEsh 1 , APLL2 5% APLL1 ) VCO KHERIh . 2448 XO I #h G 219 s e 1R 1 )5 34T A
B, IETE XO FIAFRE 5 , 76 APLL2 Al APLLY L&l TAcHE. AR 2ER |, ES W XO JashZ 2 oiitiR .

WITE 55 M XO SR E , LU E XO_FDET_BYP iz ( 7£ & 8-17 ) XO i N Ml gshrp B/n N EN) , f#
PLL #HPRASHLIE LI XO NG . 2 nf LUERDRES 5] AR S AL W52 LOS_FDET_XO R&rE. ®E
XO_FDET_BYP fifaageidtuill , (HA2 it LOS_FDET_XO ARZ&ArERAFAT AL o

8.3.7.2 A\ =

FERPH A IRAUE S M IF AT DPLL 3632 /i , 54> DPLL BEAEmE S A#R & B 4% LAEAT S NS TE . JEAE N4
P EI AR N A Ik AR S ARk P B P &5 . X T APPS M\, SCRRARALA AU AEAS | (EA SRR %
B IRk R AR K AR A, R AU R RN SRR B T B AN IIE S AT, BRI 2
Y R 2 A M A 6 ) R L 11

BN N T DL BT A ik 4 92 R U I 8 5 TR R BB AT SR o 8 15 P 2 v M 4 MR E T I 8%
R IERCE |, EEAT TR B e A (] Se B AT 52 R DPLL BUE AN Gl S PERE 0 %, T Haew il T
6 G b FEAN T SE R AL AR BRI BN . B ROR A AR e A I & WAZAG TN E A S I B AR I i A g . W LLE
FEATEAERI N ( COEFREORIER ) AR 51 ASRAEATAT CUF A AOAS DN 4% RS ekl . 38T DU DPLL 8% 4
N BPIRAS AL RAE S AR I 85 RS

8.3.7.2.1 EHEBIF i1 #

A T Iy 28 R 87 B AR R AR 0 IE B A% I W] I B 2 T BRPTAT 5 Y B4 N\ A2 45 (0 b 25 i 7 (R 1) e 5
UETH I 25 AN BE R B S W] AL
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8.3.7.2.2 HiE L

i 2 P A O 250 & P e N B AN T XO B A (IR A T LU Oppm JEHER £ ) pyAise
TR BRZ (L ppm AL ) o ARAITER ppm AR R T PR AF AR AT RO E . M AR IR E N TR
% ppm RER , WSS 275 REFX_FDET_STATUS #ri&. 0], AHX 4 AR R 2 KT XL ppm BIER
W5 #% 2 B REFx_FDET_STATUS #5 & . A 2CF LA AE 2 M ppm 3% & A7 52 ft 18 fF >k B 1k
REFx_FDET_STATUS #r & 7E 5 A A A £ i 1o 3 6 B8] E I D136

FEVH B ARG I 85 27 A7 2 B B 2 A TR L (ppm) APIIH 7o Bem B TNERS . (BN ppm ) B R T
A AL 1 T B B B BRAR S I AEIR |, AT s AR SR 2 B I (B R ARSE |, I HIE AT DU BAT a2 1
SR BE A AR DR THER , BRI T IR & BRAR T E B A SRR ppm B

8.3.7.2.3 Rk IBFES ( JEHIEA )

O ke A A R 0 G ) S SR B0 LEAE AR RIS e ] S0 b AT A A R B T R (Tare) PN B S NI Bk 2
By NBKIPAE Toare < BITEEIS , K0P RN A R, IERIRIK AR E (R ERE ) « AWK RTE Tiate
ZHTENE (TR BEEIR ) B, U2 e B IR AR AR S AVGE A G -

B, Tiate PWE DLIUR T 5K AR B R 85 ( GFEBARENS) ), 50 KT a1 B A ) 18] R 5 B o I ik o
538 0] DATE MM WS ATCRAG I 2, HAS IR S L ppm SIRAG 25 R, 75 2kHz F1 fyco/12 2 18] % N AT 6 Fl
SRR R W B | R AT R Y B A 2 HL AR T

N FREAN LS ON | TR PR I s 2 R % ik e W 2 g m AR [F) O B RGN B BRIS AT . XA IS g IR S hs B
P Co” AR, FFa@E D RA 5| ST W %2, ] DLsE AN Y REFX_MISSCLK_STATUS £ M %%
HER T ORI 33 b

8.3.7.2.4 #Er1t i 52 ( W=4::/. o )

T ik e WA s A P T T A0 8 SR 36 A A A BRI b ) B 25 Tl g R A T BRI (Tearwy) PY 202 A0 4 N B b ik ot
M NIKINTE Tearey 205 BERS , ZHKH BN E R, HSTERRIBRK AR & S5 IS AN K TE Teary 2
ATRNERS | 1Z a8 S BB B AR S LA E AN B .

B, Tearly DABE AN/NT5 N A0 (B4R BEE S ) o 50 Bk W8 25 28 0T DL 7S 24 I A 5 A6 )
B HAG I L ppm AERAS M B H . 7E 2kHz F1 fyco/12 2 18] H% NARZE TR S #R BL IR b W 0 2% | 6 e st A
R B i 0K HL AR o

FH P 2505 FH I s J A I 7 e FH R I A I DO e o - 3 A ARG 0 h 6 S v i E F o

.
#H
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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)

il |

Example A: Input with
Early (Runt) Pulse

<

Example B: Input with

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

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

Example C: Input with
Missing (Gapped) Clock

|
|
|
|
Valid Windows }
|
|

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

Gap width ——»

1 I ]
Valid », } l— !
[¢—— Invalid —»

I
I Iy
| Early Window —» (4—

| T, 111

! (Tess) —i»i l4— Late Window
|

I

Window Step Size = 2/ fyco (N
L1 (Tuate)
[

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

Bl 8-18. FLHAAIBEIN & DA Hl 2551

8.3.7.2.5 1PPS S A\ FORF U B X 555

AL RO IE4 L 09 1PPS S NJUETT Bevt | B4R A0 B VAR 5 AN SCRFIZ AR AH A A R0k 1 as i & 1
R 25 R I UEAEAR RIS 8 30 (Tw) DB vl g £l B (Tyr) WEDLER) 1PPS S Jikat . 2k A bk 78 TH s &
M (Ty) WEEER , Bk g a 20, FHFSTRERAALA b . AR ARAE Ty Z A0 25K (T Rk sk siE
IB) i WS L BB EARE AR A A% o Ty SABEE N T I B0 A5 BT £L2) .

AP A AT A W B X T 1PPS ppm 7 Z RER AR EEE , Tyt ESEWEIREN T RFK ppm =%
filhn = High_Jitter_Freq = 1/(T\y - Tyrr) , W KA RVFH ppm m% = (High_Jitter_Freq - Expected_Freq) /
Expected_Freq x 1e6.

Ideal Edge Counter resets at Counter time-out (Tiy” > Ty).
(Tin<Tv) valid edge (Tiv' < Tv) Input is disqualified here

‘L ‘l’ Late Pulse

Ideal Input Period )
Ty T I/ (Large peak jitter)

I
< Tin ::: ; R =
Example: : T >Tin : : T >>Tin : : E E
1-PPS Input : : : =
| o ) b
| Tor —»  4— 11 [
i<— Valid Counter (T) —i—»i i :4:# v —i—>i i
: Tv=Tin+ Tyr : | Tv —:—V: : :
| [ [ [
& 8-19. 1PPS HI A\ & M AU 2851
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8.3.7.3 PLL & a8

P (LOL) RZS&E A T84 APLL A1 DPLL. *FF APLL , AR 40 % T DPLL , 0jw] DLW 2 HoAmi =
2 (LOFL) MIAHA 2% (LOPL) 154, %I T LOPL I LOFL A&l %% , DPLL 4 5 [R5 R 2k 4 bR 48 45 2 7T A2 i .
Bk BAW APLL SRZR 4, WA E X DPLL /) LOPL. @705 Flc 6 i) DPLL , A4 fEXt BAW APLL
VCBO 4t 47 %5 7 1 il

LR T T AR A DPLL B iR 22/ T80E ppm BRMER , DPLL Sgiike il &% 25 5k LOFL frik. &, 3
DPLL #iie i 22 K T i#4 ppm BIMERS |, S22 B LOFL ARk Bl e BIE AR B 2 18] 1 ppm 1 & r] 42 it
AR KBs 1 LOFL AR S 7E DPLL S35 17 72 i 3k 6 (] (i I 1) 46

AERT XO e A VCBO S 22 /N T-815E ppm BIER , BAW APLL A3 8i ko il 2% 2275 B LOFL
Ho BN, 2 VCBO MFRZE KN TS ppm BIMER |, BN B LOFL #3d. {EE VCBO SFE BE
FORBIREIN | 7 5502 HE XO iy NIEHE) ppm I35 . BUE BRI BRI 2 18111 ppm 33 AT HR LR 3k
B 1k LOFL brdfE VCBO A5 2 i ik 1 44 ] {1 B )46t o

FETH SRR I &5 27 A7 2% VB I 2 I R E (ppm) AP B I ERE B (BUNE ppm ) BB P
P 7R AN v B B FR LOFL Fr S MM ER . S BUE B R A mis e I A B PLL BCE 7R 3R BT SEIT , 4K
EPIERRA . R, Bum i P E 2 BACRTRC & 1B ppm BI{E.

2 DPLL MARA R Z /N TAHBURERS , DPLL AU I &% 2% Bk LOPL ARao I, AR R 22 KT AL A 8
R, USRI 2 B8 LOPL Fri.

FH AT DB IR ES 51 BIAIRZS A7 S22 APLL AT DPLL 8 #2855 &

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 7 Detector
(ppm) (ppm) R » APLL3 DLD
X0 ; Lock Unlock
APLL |¢
froc » DPLL ) e T T
Thresh Thresh PLLs Status
t (ns)  (ns)
LOFL_DPLL
DPLL Phase Lock —
Detector > LOPL_DPLL
»| LOPL DPLL
HIST
Lock Unlock e Tuning Word History | History —
" | Update HLDOVR
» | DPLLx_HIST_TIMER
. | Holdover
Thresh  Thresh Active
(ns)  (ns) 1 1
EN Free-run
Tuning Word
& 8-20. PLL 8t e iyl %A py seic % b g4
50 FE LRI b Copyright © 2026 Texas Instruments Incorporated
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8.3.7.4 B FH Lz

DPLL A5 — /MR 7 D sk 0 5% W 2 B - 1 2 3k N AR S s R AR 3 ARG i o AEARFFRE SR, U B
FasEtE (78 XO A ) Yo 7 i AR K WAL sE YRS B . AR4E DPLL TAERE | AT DM =AM 2 — R E
R

1. BUE R o B I B0 R B 3% At AT S

2. ARFRREEC P G sic St M A B A A & AT T

3. AT A RS RR T EAR (e ) S TER

Kl R e R M HE DPLL 2 4ieEn | et EREERAMEN TFHMHENTER &
DPLLx_HIST_TIMER 7 & ) il Zm A2 P30 8] (Tavg) P, 130 B 2007 21 B 8 U 28 10 H ok RAR DD shid s . 29 202
RN TCRAS , AP B - AH AR SE VAR PR FFIICRAE L . 18, BRI Tave I T &= 42 50 HERR B 1]
TRLRFRAIR

0 R N FE A B R A R AR DY TE R, AERAE 7 AR L P A v N R A 2 s SRR A 2 AT RS EE T
AT BESIR D AR A . Oy TR RIRXAE O, AT IEAE AT I RS NG |, Sl 1 7 ST SR A th 2 R
o SR T BB R 7, A SEPR I DT 2L KT Tave BT 2 % Taveo

75 S -4 43 A7 B A I S B VE B R AL = 0 i sk . DPLL 8 Bl B ut 5 |, i RS s etk g —A4
Tave W EREIH | SRGAAAE — N ZE |, FEIFa BB SEid k. J7 sic S M 45 38 71 S v 1) 4 sl DR Fr A =R
BRI 2B R SCaT i D sl e E . R AR E | vl Lt U1 g seid FAE Rz (DPLLx_HIST_EN =1 — 0 — 1) 3k
FaERRE R AL it 5%
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Ref Valid Initial start of history accumulation Ref Lost Ref Valid
LOR-> 0 when LOPL-> 0 LOR-> 1 LOR>0
| I
| ‘ ‘ - —-
History ! T, " . History Valid: ! History Valid: . .
Reset } No Valid History | History Valid Tave(2) in Use by Holdover } Tave(2) Stored from Holdover History Valid
T T _ -
} ‘u— Tave(0) —pa-  Tavs(1) Tave(2) -l F— Tave(3) -p-a- Tavs(4) ->‘k } }4— Tae(5) —pa— Tac(6) —pa— Tac(7) —pa-—
! | ! I
I ] ¢ --=- Ten -==—-- > 1"
} } } Initial holdover } } Hitless
i i fi determined i "
| | e W e acmiang
| | |
Time I I I Ll >
| | | I '
Free Run 1 Lock Acq. \4 Locked ‘f‘ Holdover ‘1 1‘ Locked -
LOFL=1,LOPL=1 LOFL=0,LOPL=0 LOFL-> 1,LOPL> 1 LOFL=0,LOPL=0
N v
B 8-21. WL il & 1
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RAFALE AR T 0 S s, B B BiE 17 71E (DPLLx_FREE_RUN) , F:Hf € W1 a6 R Fr 4 ARG 2 .
8.3.7.5 IR&HH

GPIO 5| AT i B vk Hh 2 R S5 5 AR bR 5 DU T 88 F 2 W AR e A5 5+ oyt SRS 4 ST A iy A 1k
BE AR AT gAY o

8.3.7.6 Hiliy

fEAT GPIO 51 I#S W] LARC B A 25 1R b e th 51 . P W@ e Bl 2 A B AT W E . M B R WS, wT R
L BOIRA TR RS (B3 XO 19 LOS. frik DPLL fi A1 LOR. APLL1. APLL2 1 DPLL [¥J LOL EAJ DPLL
M RFEFID) e fF ) AT R AL A R A R Wt o e WM v B Dy BT, SRRSO BT 206 o A
B (KAL) BAAM. B, U E R AR SERPIRES AL I T B 20 b lbs B oA R 7T RUBF ik
AR bR & (bR Sl R W o R B R bR 3 R S B T AR SR AR R TR, T
PATEAT—IRAS 51 B4 3 4812 Hh Wik i

ARG TN BIR B S H B, FL AT SRR Wrbs G B4 27 A7 as SRR R L7 CUE N HORME R R 5t
AR . iR R GEEERJE |, TEHLAT DU A B ATIEER T INT_CLR FBIE A 1 KIS P W i

INTR INTR INTR INTR
Status Bits Enable Polarity  Flag” Mask
1
LOS_FDET_XO — > >

LOS X0 —]

Lol PLL —] ' . ' Status Pins
LOFL_DPLL — —}—.—*— > GPIOx_SEL
LOPL DPLL — oR NTR

HIST — Gate Polarity
HLDOVR —
b —1{] GPIOx
REFSWITCH — Other
tat
LOR_MISSCLK —] ssigan:ISs
LOR_FREQ —]
> [T >
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
&l 8-22. RAFN b7
8.3.8 PLL 3%

8-23 J&7r 7 LMK5B33216 Hhsijifif) PLL 2844, PLL AT ARCE N PLL ZEHRRIE Hh BIidk i ZRIC el g a7 A 2

2 DPLL f£ sk i 5 APLL

24 froT AR BE. i & 8-6 HH ) APLL1 1 APLL2 |, 8% & 8-7 I H APLL.

ZEEIE, APLL AZBAE R 5E (¥ 40 A7 70 BF . SRR3R A E APLL I, i%$F
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XO —»x1,x2

DPLL APLL
froc L frp VCO
> _R —>] fvco
TDC |—» DLF 5-bit PFD [» LF @ >
> To post-divider
and
Output Muxes
+FB L =N
40-bit Frac-N SDM | | 40-bit Frac-NSDM [~
' i
DCO option sgoi
FINC/FDEC Dco
"| FDEV DPLL feedback clock

& 8-23. PLL 2244

8.3.8.1 PLL %X A

PR AR 7 SEHLHAIZAT BT i) APLL A1 DLL SR 5C & . TICS Pro g FEE 1 H] MR8 BT i AR o Jall 2 il
AR AR BE

R, DU AR RAE R S R L P HE ( BOEH ), AR A R A A7 A E

MEH DPLL TAERRJS | 1185 1 DPLL #iZF APLL #5122 AR FRAE L AR R . STECXT I APLL N 4348 40
A7 [ 52 43 BEREAT 1) DPLL %4> BRIE AT %k IO 4 N FEUETR | DL& s Bris e b BT 3 IO AR FAH A o

2 APLL A7 5 DPLL iz 47ht |, TI 8 30E F ol g e 24 A4 BEEAT S 2 6] VR & Rl s g BE |, DUMEAERH
DPLL il [t ot N IR +F Oppm MR Z . fEXFELL T , APLL BREER B 55—~ APLL i H (P B s 1 40 Ao
HeE

2457 PLL 5 ZDM I, e VCO #i i+ & Hr 2% fE It gy 40 #i s o

8.3.8.1.1 APLL FH1/ 41 F 15 0# (PFD) FIH R

R AT EARALAS T SR | ZARIE TR 2 B APLL VCO SR i &b B TR fig VCO HikK .
fpp = fxo * Dxo / Rxo (1)

Hr

* fpp = APLL FHATAS I 25 471

« fyo : APLL JE#E2 XO SiF sk | 57— APLL FIRIBIEHEA R

* Dyxo : XOMiNfEsies (1=2H ,2=)3H)

* Ryo : APLL XO #ii\ R /3 #iaE (1 £ 32)

APLL2 5 BAW APLL BA /T OmA & 5.8mA Z Al n] fmfE Ar g i & , KN 0.4mA. fiiH 0.8mA BE &1
FLT 22 L AT ik BAW APLL seEl i tatEfe. APLL1 B 1.6mA. 3.2mA. 4.8mA E{ 6.4mA ] 2 % FL i 72 X
B

8.3.8.1.2 APLL VCO #i&
APLL #HAZAE S ) APLL 43 1% APLL VCO #iE 3 APLL FE#E. FIH R0 2 a5 VCO Sk,

fyco = fpp X (INTapLL + NUMap L / DENppLL) (2)

d fVCO :VCO }/Fﬁ':l%g
+ fpp = APLL FHAOZAG I 28 47 %
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* INTapyL 0 APLL N Z e M (124, 1 2212 - 1)
* NUMgapry @ APLL N 385885 T1E (40 fir , 0 22 240 - 1, 524 iz , 0 £ 224 - 1)
* DENppiL : APLL N 734188 53 BHE ([ 5E 240 slir] i 1 %2 224 )

- JEILfE NUM/DEN HE 3370 25 5450 (i SRt G 5800 SR B

- 0.125 < NUMpp( | / DENpp L < 0.875 ( £ DPLL #:0F , w5 G 0.5 )
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8.3.8.1.3 DPLL TDC #i&

JiEa 3 THE Y TDC 4445 /#2505 1) DPLL VCO #ie it 5 B T3k i VCO 4. &4~ DPLL LA
AF ) TDC SR LU SCHRFAE AR BB AR SR 2 [l D), I R F7; TDC R

froc = finx % Ding/ Rinx (3)
froc = finy % Diny / Riny (4)
Horp

* frpc : DPLL TDC % ABiZ (&2 7 3 )

* finx 2 finy 1 INX B INY S ASZREOR B 55— A APLL BZ0KIE A
Rinx 3 Riny © INX 3 INy R 2353348 (16 17, 1 5216 - 1)
Dinx 3K Dyny ¢ INX B INy SRS (2= 450, 1= i H)

8.3.8.1.4 DPLL VCO #i%

DPLL AHA7 385 5 397 sz ) APLL 43 T8k APLL VCO 45 #| DPLL VCO #i%. FIF J7 #2585 W44 VCO #ii
F, &4 DPLL fJ AP AA RS DPLL N {8 , AT er LA PSSR AT TDC S 4 e B AH R A9 VCO 4%,
DPLLx_REF# FB_SEL & {7 2% 2 B8 W~ DPLL N 1.

fyco = froc * (INTppL + NUMpp/ DENpp ) (5)

Hr

* INTppy, : DPLL FB /M JRAR % 40fH (33 1L, 1 £2%3 - 1)
* NUMpp,, : DPLL FB 4 4igk > F1H (40 fii , 0 % 240 - 1)
* DENpp. : DPLL FB 745 4 BHE (40 fi , 1 %5 240)

* N :INTpp.L + NUMppi/ DENpp L

8.3.8.1.5 B ¥ HIHIF

G APLL #54 —ME A | THREHE 77258 6. 7Rt 7 5k /5 8 B VCO BB IR, Rk
HUER VOO /B bR LU A B B (TS RTRER 9 ) « TR | H BRI R T A
APLL SR 1 4028 0

APLLA1 selected: foost piv = fucor / Pnapiit (6)

APLL2 selected: fpost piv = fuco2 / PlapLi2 (7)

BAW APLL selected: fpost piv = fucso / P1apLLs (8)

OUTx: foutx = frosT pIv/ ODouTx 9)
Horpr

* fposT piv @ M Z A A UEARE ( APLL1. APLL2 3 BAW APLL J& Mgk i )

° PnApLL1 : APLL1 F P1 BZ%EJJ P2 E%iﬁ'fﬁ ( 227 )

* PlapLio : APLL2 ¥ P1 JE4040MH (2 £ 13)

* PlapLis : APLL3 570 4ifE = div8 (2 & 8 ) . div8 3Ll 2 (10, 12. 14. 16 ) HiZ%i (1)

* fourx @ I EPSE (x =02 15)

* ODouyrx : OUTx it 52 i sl Siidsfd . B imi B AAE N 1 2 (212 - 1) 112 A0 5iEs . B OUT2,
OUT3. OUT14 1 OUT15 Z A AT fir th #6 ] LLIEFELE 12 S 4388 2 J5 i in—A> 20 1z SYSREF 404 |
4 SYSREF %y th % & i s i) |, XA~ SYSREF 434 ] - 774k 1PPS sl AT 1Hz Msii.
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8.3.8.2 #4#l PLL ( APLL1. APLL2. APLL3)

A APLL #8547 —A> 40 S22 80 N 0% | SORF R 20 HF 30 BR  i CA SOBHRAR G M S AN Bl . B> APLL IR RERS
7E DPLL B Rl ) =-A |45 (SDM) £l DR R 5 H VCO M . EHIEEAN |, 4> APLL #REEWS
H VCO BB € £ 73— VCO M

EH HiE/TEE R , BAW APLL 1§ XO #i A{EX VCBO HIwIta IR 8. BAW APLL ) PFD 244434 N 434
I ph 5 R AER B AT LU, AR — N EHIE S . 365 54 BAW APLL IR BRI 3 28 B8 f5 772 24E — AN s L
PLi% B VCBO %4, SDM < iff#] N 204 btk 3k75 PFD %A\ 5 VCBO #ith 2 Al 0 Fitk . 55 —ANis LC
VCO M4t APLL 2177705 VCBO 2Bl I ar Lk #E VCBO B8R B XO B8R 1E 3 HERT £

7f DPLL #0F , APLL 4% SDM i DPLL IR T4 LAE VCO M4 e 31 DPLL FEvER N . #lan , & 8-6
JE7R T APLL1 3¢ APLL2 74 F i) DPLL1 = DPLL2 #%%% F i fnfaf A VCBO #REUIEHE. #R)5 , VCO1 B VCO2
S RUE B DPLL3 FE s (BUE APLL1T B APLL2 7030 N 08t RSBl NG R ZE ) «

8.3.8.3 APLL %4

8.3.8.3.1 APLL XO 1245

Ja H APLL XO 54085 7] LAt APLL JEHER) PFD iR Inf% . 8 XO fEdigs &3 it/ N | A B T4¢& PFD
PR DIRAL ARSI 5 . B FUNEZL B 24 PFD SR ne |, APLL AR I 75 f P 2H 5 2 1) DA 31 503 .

8.3.8.3.2 APLL XO # (R) 4 #is%

£~ APLL #8F —A~ 5 17 XO J&ifE (R) o 4iias , v T & ik APLL PFD SRR EoR . 2%k n] H T #f A
APLL 73%0 N 4345k (NUM/DEN) /-1 0.125 % 0.875 2] ( B4 0.5) , i inith LS HE DPLL A2 i i
Fil. 50, afPASS s R 04088 (1 59090 ) »

Bltm | S XO #HiZily 48MHz , VCBO #iZi 2500MHz , H XO 1 #isssi etk | N R A 4iasm % B A 2 L
Bl 0.16667 I E N /34itk. BN, W R 4 Migs i B0 1 B XO fEands g 55 ps |, WHiZ %N 0.0833333 , X
2[R DPLL 2 5t [

8.3.8.4 APLL /et

&4~ APLL 1 VCO Hirth i 7> B it (N) 70 #9ids s i3 PFD Bt 78 DPLL #2:CF , VCO % th 2 i £ DPLL
AR . R TIRA [P B 2 |, B4~ VCO Hnthia nf DASEfit4y DPLL fig N E B2 I T A% | BUER
HAth APLL 1) XO #r N\, Bid i [F 2 i 4% o

8.3.8.4.1 A% >- A [5#/4% (SDM) #) APLL N 5 #ii#¢

APLL 73%0 N 20828 048 —A 12 A2 38037 (INT). —4> 40b 20 7370 (NUM). —/NEE 40 Arekn] i FE 24 fir
43 BEE 4 (DEN) BLA—~ SDM. INT #1 NUM 2 r4mfEfi. 24 APLL 5 DPLL fEXR B —ite T/ERS , APLL f#H
[ 521 40 74> BEFE VCO I o b SEBLAE & my AR 20 HE . 24 APLL 753 37 BF B Fh iz 47 i (2% B g X i1
DPLL ) , Tl &uU#EH 24 fral4mfEsrBF. APLL N 73488 584 - N = INT + NUM / 240 or INT + NUM / 224,

7 APLL B HZ T#0F , APLL 19 PFD B A1 N 24y e B A e VCO Mk (AR¥E 7 e 2 fiH 24 Aotk
WHEHSE) .

8.3.8.5 APLL ¥ BgJEy &% (LF1. LF2, LF3)

AP LA APLL PRES 80T 28 AT gmAE |, TR 3 XO #ir N AR AL 75 kA4 APLL LBW. BAW APLL SZFi/rT
100Hz #| 10kHz ( #AEHE ) A4 s LBW | TifE4: LC APLL SZ#:/ T 100kHz % 1MHz ( St A5G ) 7] 2w
T2 LBW. ¥ 8-24 @/~ T PFD/HLfZ2 %0 A VCO 55 N\ Z 1] ff) APLL FRERJE UK 28454
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Programmable
Loop Filter R3 R4

PFD/
Charge Pump

|
'I|—|j|~
R
S
I\ e
5
.|}—\4¢;\)\—

& 8-24. /4> APLL FI3RBRIBIAS 4514

BIAEWLT , £ TICSPRO A1 ROM T+ 4 BAW APLL it &% LBW. Kt , 7 8kHz 2 K% 400kHz B E % mFe
JEHER , X313 VCBO 5 7 I sy Hi A A g 7

fH R 8-3 A AERIN APLL IARRIRIR 83 E |, % 8-4 g T4 APLL 1) LBW.
R 8-3. B\ APLL HLfi 2 A1 30 B U8 3 28 ot

Juf ArE vl APLL1 HIBRINE APLL2 FIBRIME APLL3 [ERNME
H A 5T A R 6.4mA 3.4mA 2.0mA
C1 S [ 52 100pF 100pF 100pF
c2 AhM E 100nF 100nF 470nF
C3 o Cp 70pF 70pF 70pF
c4 o Cp 70pF 70pF 70pF
R2 Py CIPE 0.222kQ 0.183kQ 0.301kQ
R3 P A G 0.657kQ 0.657kQ 5.5k Q
R4 PR Al YR 0.657k Q 0.657k Q 5.5k Q
(1) A 2RI RIM B, APLLX 19 LFX 518,
#* 8-4. BRil APLL LBW (PFD = 96MHz)
APLL VCO i [MHz] LBW [kHz](D
1 4800 % 5350 282.5 % 291.8
2 5600 % 5950 152.8 % 137.8
3 2500 4.9

(1) APLL LBW J& [ 454 8 VCO G R .
8.3.8.6 APLL Ei##R¥%2% (VCO1. VCO2, VCO3)
RS APLL G5 — AN 5E 24T VCO |, Ja 38 MWIRES S 25 SR B A 0 1% FE R R 6 AR
VCO3 XK H EA W it i R & BAW IR a8 H A K IRIEAR A £ 8 |, J-HA 2500MHz + 100ppm 11
. VCO2 KA mEEfE LC VCO |, H A 5595MHz & 5950MHz (1) %5 1476 [ |, B 7578 5 HARZR AR AS A ¢
RSP AR (R FE ) . VCO1 XAtruE:gE LC VCO , HEF 4800MHz & 5350MHz #) 78 1/ 14 Vi il .
8.3.8.6.1 VCO K#
DA REAS APLL VCO HEATREHE , M AN PLL 0] DL BLE e FF 32t th e AR o2 e 75 P g . VCO RS T i 37
VCO A EVE R Y I BEAR TAE 55 . 2 L. MEE AR E N 2 JFRIVIME PLL JE 303 IE] |, 2% N\ 0 25 460 2]
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XO MNJE , & HEIHAT VCO K. N 7 IR AEA APLL B0 |, fERHETT A6 Z 1l , XO I (i f g A g
WARFFREE 5 BN, RAEFT BE 2 RO FRLIE PLL B0€ A% e R 3. 4E VCO KUHEA APLL 8U€ 2 |l , i
WA A% H PRI AE R EORAS (PTET X AR N HEAT IO ) DAR L A FicH o b

T EHLGRFEY) e PLL RS ( APLLX_EN 2 =0 — 1) , ATLUASAA APLL F-3hfili % VCO Kk, @it g e
FIASH M APLL N 73 40i2e{l ( VCO #iK ) J5 , " RE T EHUT LR .

8.3.8.7 APLL VCO W &h 4L 4%
FFA~ APLL VCO Ji& 2 A28 8 S 3 — AN AT ST G B2 1) 43 01 25

BAW APLL f1—/~3: VCBO JG7r#lids , 5—/NAlik 2 73 MiE8 it . VCBO Ja 7 Masiny #f div ( +2 £ +8 ) Bl
T div8 Fl div2 ( +10. +12. +14. +16 ) W LAArECSs i T AL P i DA . oS & 40 F 51 75 22 0 BAW APLL
AL 5 AN 2R 16 M AT CLE & E VCBO J5 /it = 1 Skss 431 VCBO J5 25 ss | 30 &Nl
B A AT WA USRS T T R . B VCBO Ja/r#ige s | TI @25 OUT14/0UT15 #i i 41i
VCBO JasrMigsii N , H:M APLL2 8¢ APLL1 $2{ft OUT14/0UT15 #irth 4.

APLL2 5 —/> VCO J5/r#igentsh (P1: +2 &£ +13 ) W[ BLAiEHit .

APLL1 5/~ VCO Ja/r#iigs. = VCO Ja /0 sl (P1 : +2 £ +7 ) lid4y OUTO. OUT1. OUT2. OUT3.
OUT14 1 OUT15. ##Bh APLL1 VCO Ja/3#iigsit 4 (P2 : +2 & +7 ) 4 Hi4y OUTO A1 OUT1.

8.3.8.8 DPLL £ (R) 2342

FEASE AR AN Bl — AT I 16 A7 EEHEM 2 , T DPLL TDC Bk, Frisb#Ef R 70 4itasfin th tki€ 1 TDC
BN . T SCRHEA RIPR K 2 B AT Wil , v RUEA] R 73388 5 i Bl 22 45y DPLL TDC S A K
AN NI,

8.3.8.9 DPLL i[RI $ = 4#:58 (TDC)

TDC % N L& i Ee v N R /04 2e it b 55 B VCO [ DPLL i/ #ige it & (AR A7 . TDC %yt x4 pli—
N EHALAREA N N BT IE T, ZARALIRZE B DPLL 3Ry 23k 4T AL BE

8.3.8.10 DPLL ¥F &I 5% (DLF)

DPLL Z#F 10mHz % 4kHz (I n] gufe gy o , 3F Bl se BT 0.1dB ( S84 ) il shigfE. DPLL Fi{kiE+}
Sl ARG T T R T DA A L R A N T S e, VR R TR ik 60dB/ AL

DPLL ¥ B JED: 28450 H a4 APLL %05+, i VCO SR i e 23k 52 1Y) DPLL JE RN
8.3.8.11 DPLL k13 (FB) 4 Hias %

DPLL R4 — Nl ARt ies (33 fir , 1 £ 23 - 1) FM—"AoH i (FB) 4iids. n4wfE DPLL FB
A AR LG 33 ALEEEER 2 (INT). 40 £74: 17354 (NUM) #1 40 fi7 4> BF#54> (DEN). DPLL FB 4l % s A N -
FBppL = INT + NUM / DEN.

7F DPLL #5F , TDC M flE DPLL /o Mias Mo siias e 7 VCO Sk . 152 DPLL VCO Sk |, T fi
Wit 5 VCO S .

8.3.9 #HiHT B

£ LMK5B33216 |, #it i st e Hefndh 6 Nl 2 E A 11 DM el 16 D] 4w f2 2= 20 Kk 5h
%,

B ANES R H R 2D (SYNC) PLSZIR AN B £ % ol 2 B AEAZ [ 26 . OUTO. OUT4 A1 OUT10 BB A]
RN ER ZDM [F2B ThRE | AT SCRREA AT gmfe A R 2 RS\ 2040 AR 5% (@ IEH T 1PPS 4P ) . 155
[ 8.3.20,

£
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8.3.10 Zi IR Z B R /7%

LMK5B33216 X H 6 M th i 2 b5 2 45, CUEE AR Y6 70 Bic 2AH R i 4 i 41, OUTO #1 OUT L) 6:1 ZEEEH
AN R, ATTESAS APLL J5 /0 Aids 22 XO Bz b 3 v i N\ 2 TR Al g 35 DAE v A% . S OUT2 Al
OUT3 1 OUT14 1 OUT15 iRt fE 51 3:1 LB E M T LI/E BAW APLL J5 43 Mi#s. APLL2 J5 7 Sl 2% 58X
APLL1 a0 4igs 2 Ak #4RIE . 5 OUT4 £ OUT13 4551 2:1 Lk E 2507 )\ BAW APLL J& 74
8¢ APLL2 J&5 7 Aiigs i B — AR

OUTO A1 OUT1 BAEAE — AN 6:1 2 B8R I #e R P uE P4 Ui . v OUTO AT OUT 40 7] 140
TR 2 B2 28 T LA # 3e

OUT2 Hil OUT3 FANH A — AN AR 3:1 2 E5E A S8 Rk £ 4 HiR . 5 OUT2 A1 OUT3 ik #4H 7] 1) i
TR 2 B2 F 28 T LA 3 3t

OUT4 Al OUT5 A —A> 2:1 ik E g kiEk B4 IE. ~ OUT4. OUT5. OUT6 Al OUT7 ik FHH A it far H!
V52 B8 5 FH 285 10 LAY/ & 4t o

OUT6 Al OUT7 A —A 2:1 i E e KiEFMHIE. ~ OUT4. OUT5. OUT6 A OUT7 ik FHH [H] i da
TR %2 5 R FH 28 T DAY/ E 4t o

OUTS8 1 OUT9 A —1> 2:1 £ E kit FmtJi. vy OUT8. OUT9. OUT10. OUT11. OUT12 A
OUT13 JEFAH [F] 4 H U 22 1% 52 F #8408 00 LAO /D> J 31

OUT10 f1 OUT11 AH—1 211 £ E H#kiEFHmHIE. Jy OUT8. OUT9. OUT10. OUT11. OUT12 Fil
OUT13 JEFEAH R % th U 22 1% 2 F 28 T LAy R

OUT12 1 OUT13 AH—4~ 2:1 ZEEE ARk FmHJE. vy OUT8. OUT9. OUT10. OUT11. OUT12
OUT13 L FAH [F] 4 H U 22 1% 2 F 2808 10 DAod /> H3 41t

OUT14 1 OUT15 BANERA — /N5 3:1 2B H Z ks pluk B4 IR . S OUT14 F OUTA5 & #eAH I 1)
i H IR 22 % A RS T LAY E 3

% 8-5 Bt 1 IR 2 i 2 R A T A Ak T

& 8-5. i thIR 2 Bt B AR L I

IR S B E 2T Lo ey Senil| Pi e

g B RAS[4:0] FLit B R78[5] Y , i
2 M R3S KVR T Frik SEuEsm N
REFx OuT0. OUT1 R48[4:0] = 0x0 #7 & , Ox1 %% REFO , 0x2
%77 REF1
X0 OUTO. OUTH T % 5 2K T XO A
APLL1 PR OUTO. OUT1. OUT2. OUT3. OUT14. | fith it ¥ 42K (1 APLL1 5 402
ouT15 it

L1 SEC oUTo. OUTT HRLGL3T APLLT 3R %

Al b o
L2 R WG K E APLL A
APLLS (BAW) P LS H LT B F BAW APLL 15

PR .

8.3.11 J 1 iFE Z R %

B I RS L U 2 B T AR P B EE 2 BRI AR . 4R 8-6 A1 1 HHEIE 2 B R 4 R R
3R 8-6. %t iHIE % B B F 451 0
i LT TE 2 B R P AR BLH
55 % i I B BRI APLL SR 2080 ; Il S A 4 55 R
CHDIV i I I o S A
CHI/2 i N R ) A
SYSREF Hr ek 9 SYSREF 4345t -
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* 8-6. MHNEEZ A HMET (4)
o HOE TE 22 B 53 PR AR T YiEd
SYSREF + ADLY I ok 5 B B EIR ) SYSREF /3488 .
S ON BRI B 0 OUTP WK T , OUTN T,
BER S HRZHE ST E SN (OUTX_EN) %E T
M. %2R (OUTx_EN = 0) i, i HiliE N =25 ( miFHbTeR
Hi-Z) .

8.3.12 #4444 (OD)
5N U5 2 6 A P 2 S — B N A

OUT[2:3] A1 OUT[14:15] H A EIE#RAE — A 12 75 H 0 4ids . OUT[4:5]. OUT[6:7]. OUT[8:9].
OUT[10:11] #1 OUT[12:13] i#i& &H —~ 12 frf ko 4ids , H5— ik 20 2 SYSREF 7 #iias ek 7
ATES FH T M H 22 26 52 P 288 328 38 (1) R A4 g 44 B e L AT %6

OUTO = OUT1 @i —A 12 firf HiEiE 24 2% (CD) F1—A> 20 fiz. SYSREF /3 #iigs & 1E—ie , LMESZHF 1Hz
(1PPS) £ 1250MHz %Az . M VCO Flt , B 4ifE & PLL j54r4igs (P). #iHiEiE o 4iss (CD) Al
SYSREF 4 #i#% (SD) {Ef7Ef! (P x CD x SD).

it , 7 BAW APLL J5 70 es o5 B KIS, R4S 12 RO@iE /2 ids (CD) STHF 100kHz % 1250MHz Fii 43
(S TG A KB A SRR ORI ) o SYSREF 43a% (SD) AT BAR R4k , LASEBUIKE 1HzZ
(1PPS) [ B .

BEAN i 23 A0LEE 35 E FH I B SR B SR 1R (7] — > VDDO_x Mkl o G SRANEE A A HH A A0S | e L DA s
Bl TN A, S IKEh S A I, a0 AEs 3. XET OUTO B OUTA iliE | kit g
SR, f A 2 B ST .

8.3.13 SYSREF/1PPS %t

LMK5B33216 A % #f 1PPS &£ 25MHz (] R 4L uEmt 8 |, 4% JEDEC JESD204B 5§ JESD204C SYSREF Ff
B, B OUT2. OUT3. OUT14 Fl OUTA15 Z AMPAATAR 12 {or i Hi 3B 40 4 28 %5 aT LL 5 # k) 20 7 SYSREF 434
. M E RGN SYSREF 73 Siia e , CAEARE B Z R 7E 2 AN B A2 ok R ) 1PPS/SYSREF il |
a4 % SYSREF/1PPS [H ARSI AE ¥ . x5 24 SYSREF #itii , & SYSREF_REQ_MODE 0x1A[5:4] =
11 DAX} SYSREF 1R #H7T Bk A . Wi & EAAM Puidm |, 7] LAYE GPIO1 8 GP102 & il SYSREF/
1PPS. SYSREF i#kFt4Ji SYSREF_REQ_SEL Ox1A[3:2] ‘%41 & A5 SYSREF/PPS it & il Bt 75 (K V5 AH
I 98

AT AR 75 EAE GPIO1 8¢ GPI02 L& #| SYSREF s #iigsi 55 , 75)8 sl 5 IR L8171 i ity 3.3V CMOS B
Bh. ZEPNCE SYSREF/MPPS Hth &l , vtk GPIO /E N H i H (GPIOXx_OUTEN = 1), H HU 406 — M3
f) SYSREF #i % H:5] GPIO ZHlYE. @il F 7 %42 (OUT x y SR_GPIO_EN =1), SYSREF &k H
8, OUT12/13 t IEAEAE I ATAT— A SYSREF 434 . GPIOx S #ff) SYSREF #ithi i TS E iRy 5 |, H
TERH AR 1B IR A R B 28 2 7T 1T GPIOX EHil A REIk it SYSREF #2X , K b4 N IE SR

1IE% SYSREF 1 GPIO & iilff) SYSREF 2 [H] &4 — L /N [ 52 2B iR . LVCMOS i th i 8 & B K R 43
M AETHE S RIZAE 5 2k 2T I 0 5 Rl A 20 S A X ) s BBURR IR 22 43 HE A e Lo

8.3.14 #HHHFER

LMK5B33216 fE % it i 1E I8 T RE 1 B H I BoRE (6 o BN I TE 70 A B A% rh A — A Wl 20 A 1 2 O A% 0 7 9B IR .
¢ SYSREF 73 #itas)e , i th i Bl CLEAT AN R] A 6 S s B3 418 . SYSREF 'y 4R AL AEIR .
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> 12-b Channel
APLL Divider and
MUX CHDIV static — OUTxx
) digital delay 4|
SYSREF/
1-PPS
Pulser
SYSREF/1-PPS
20-b Divider and SYSREF/1-PPS | | ouT
SRDIV Dynamic Dynamic Analog vy
Digital Delay Delay 4|:|
& 8-25. W] YmiEF A B A% H TR
8.3.15 H/ #r it B 5045

FEAE B ( OUTX_P F1 OUTx_N ) " HUMAC E N — Z 04 IKsh#s. OUTO i OUT 4 32 Fpf /M Hi ot
HIA 1.8V 8L 2.65V LVCMOS it 3Xzh2%. N T SRASHAM RS R us i #hfr e, AT PARCE GPIO1 A1 GPIO2 3k
) — AN ZE 40 S AT SYSREF/MPPS it 4:Sise s

AN EIEEA LA S LDO Fa ki as |, Al ) PSNR | 5 A PR FEE /b b e 5 e 5 516 1 5 A 2%
B A TZEMRR , B TEEKAE LDO FalEa% | % i A es (9 dnddn L 420E . ARAL R S FIRLS) ) % VDDO_x
FHL R AN B

OUTO A1 OUT1 #IE ( ZEEE %S, o Angs MIRzhgs ) il s/ B R 5] (vDDO_0_1) fihd. [AIFE , OUT2
A OUT3 ili&h VDDO 2 3 fitif , OUT4 £ OUT7 @i VDDO 4 TO 7 fitHi , OUT8 £ OUT13 iBi&
VDDO_8 TO 13 fitHy, £/ Myt B 5| #2428 1 3.3V HL YA e | B A A R AR I 1 4 b 2 ot

AT DAAE FH ARAE FH ) B b it DA D€ .

8.3.15.1 4%

724y HSDS Xzl #% B A Al gwFE 1 H i I W (E IR B (Vop) FIFERHLE (Vom) B . Vop RN 0.4V 2 1V, K4
N 100mV. H=A Von emiaf 4EfE - S1. S2. S3 L% S2 + S3. HSDS Wkzh s nf A2y , LT AC-
LVPECL fr Hi i s sl Hofth 22 0y H o A0 A5 35 R R AR BRI Vo WEE. , U HSDS IRshes n Bk & , i
T LVDS #iH .

FE45 1 HCSL % H IR B 22754 PCle Fru , S EHH 50 Q A2k, TI @ UE L& i B 1E Se i Bl e m A & .

THZ R 8-7 DL T R Z /4 g T, 2B L URFIE BT AR Vop AT Vow HIHLIEAES .

R 8-7. Z I I
225y AN ARAA Vop , #42H [mV] FFHERE Vewm , #EUE [mV] Vem FiraiE

HSDS 400 350 S1
HSDS 400 700 S2
HSDS (LVDS) 400 1250 S3
HSDS 500 400 S1
HSDS 600 450 S1

HSDS 600 800 82 +8S3
HSDS 700 500 S1

HSDS 700 900 82 + 83
HSDS (AC-LVPECL) 800 550 S1

HSDS (AC-LVPECL) 800 1000 82 + 83
HSDS (AC-LVPECL) 900 600 S1
HSDS (AC-LVPECL) 1000 650 S1

HCSL 750 350 REH
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8.3.15.2 LVCMOS %t}

OUTO 1 OUT1 B 44 P Al N s BA WA 1.8V 8k 2.65V LVCMOS k#1158, 44 LVCMOS #iH #a] fig
BHAIEFERME. WM, B82S LS EBESKHB . LVCMOS it = HF (Vop) HELZHL LVCMOS fi
FHL R 2R PR P 3 AT g A2 LDO AR B LR 1.8V Y 2.65V HLiE

Sof - VB T M A A M 7 BB B R 1K) ASIC BRALFE BRI LVCMOS #3. LVCMOS %t i g & B A
KH IR AR A5 5, DRz i B mT B2 5 K B TR IE |, IR 2 ek 75 R A 280 At ) 5 R Y 22 4 Hin H
b R ER A EANM X LVCMOS BBl R IR AN B B N AN S 3 28 AR EAE R (+ - B
=1+, IR ARAE A B T AN IE AT AT AT 2R

8.3.16 It E LRI &

AN R 1B I o A P I B AT DGR T IE I G AR OR B L

LMK Device
LVCMOS driver

0

& 8-26. LVCMOS % 8

LMK Device
HSDS driver

0

Receiver

100Q

é Receiver

P 0

& 8-27. EififE4 HSDS/LVDS #yiH 4%

LMK Device
HSDS driver

0

100Q

$ Receiver

0

K] 8-28. Aci#E4 HSDS %y IRz i 1

LMK Device
HSDS driver

0

[

0 0—

50Q

Receiver

50Q

Kl 8-29. At #E4 HSDS #i i 2
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LMK Device 0:0 Receiver

HCSL driver D

50Q 50Q
&l 8-30. ELVi#E & HCSL % ok
LMK Device D)—< }_ .
Receiver

O

HCSL driver }_

50Q 50Q

Kl 8-31. XA HCSL #irHim#

8.3.17 LERH H #1550

JAH APLL B3hg# & e, — BAERALUMME—F4F )5 SE APLL BIUE | it st 2 72 0 Bl BRI 5 50 T BLR 2D 7
XRB) - S B, BEEEEA IBHRE A SR SYNC B IR,

8.3.18 LOL Hjjij4i# B 58 &

BT ide dn 22 B T P AR B R G R | RN H IR A8 T DL Ak e ER (R4 MUTE fERE B IICE ) - 1R
WA PLL B LOL k&, A E APLL Ml DPLL # % # #l 2 ( MUTE_APLLx_LOCK .
MUTE_DPLLx_LOCK . MUTE_DPLLx_PHLOCK ) , I #h ¥ o & 1 %k . B 3h i 3% 4 25 H ok 5% B 3
(OUT_x_y MUTE_EN =0) i, i Feh e VCO vk 2 ai A a] v] B B A AN IE WA AR B R e
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8.3.19 %} /7% (SYNC)

AL FCVF Y 0 e 72 R — PLL fay b S R 2 A7, $ar SYNC AT F- (8 P9 AN BIE 22 Myt I Bk 5 A 4% BT
WREAT AL 55 o JE I 1 51 ISR PR A2 i SYNC 04, B i A R PLL i th A% % HH 23 A0 T LA
SYNC H—ite[Fd .

A BN AR 2 A R T SYNC 4, A0 L DL R EER

o g e B & A ED AR, (OUT_x_y_DIV_SYNC_EN = 1)

« SYSREF /3 #igs B % H MU R LGS (OUT_x_y_SR_DIV_SYNC_EN=1), 5 LR E
(OUT_x_y DIV_SYNC_EN = 1) #5Hffi

o BT MR R 2 B T AR IR BRAR R PLL

« PLL ( Jam#ids ) e B B REAL (#lin , PLL1_PRI_DIV_SYNC_EN =1)

* SYNC_EN=1

SYNC F4- ] i E y SYNC i At GPIOx 5|l (GPIOx_MODE = 31) 8 SYNC_SW Zi #8407 ( =i HFA 2L )
BENAM. %5 SYNC BONARUA , JAH SYNC Hyn Miias i (R £ S AR | JF Hb ke k7. 25 SYNC
BB eRE |, @ PLL %t £ DARDRD 80 5 iR AR A A2 B 3. SYNC 3& T Fl TEAE R AT 7 SYNC %
AR AR AR ZS DA LA I Bl > B2 R i e, BB RR RS A\ C B 58 R O e A S R e NI B

M [F2P (OUT_x_y_DIV_SYNC_EN = 0) 1& 4 F Bt @& A 32 SYNC HAF52m |, 244 i B 4k 2L 3T 1B 1)
W ERE. DU VCO Ja i Mgs it e ok AT 25, CABAR IR I /- S as HE R st 4T R 25 . (H2 , 7 SYNC i
6, WNEAL VCO J& 20 A IR A= I b (AT AT L #RTE R, BRI SYNC ik BB i gs th 2 ik . ARk T
{221 VCO Ja 43 #gs £ SYNC MR &5 1hia4T |, Kk G o 4ies vl LAk s iR AR F E R st i@E . BA 1
IYARTHRE ( rAEE S R ) M A AR 7E SYNC FAFHRA AT T4

% 8-8. i [P
GPIOX {5 SYNC 3/
GPIOX_MODE = 31 SYRNZC'I:[_GS]W S A AT S R A
GPIOX_POL =0 GPIOX_POL = 1

1 0 1 it sl S A LA L 0 A 2 R A6
1—-0 0—~1 1—0 ()0 () 4 S 3o [0 () A S R

0 1 0 N IE 3 3 17 4t SR A T

8.3.20 EHIRH=C (ZDM)

DPLL 7 ¥ ZDM [RIEE5 |, o] LA HE L & A1 ZDM &1 DPLL |, 7E1& € 1 DPLL X% A1 OUTO.
OUT4 8¢ OUT10 A b 2 [8] S P 240 F B 2 PEARAL R &R

TEJ5 H ZDM (B, A ] DRI e (1) DPLL JE kS A\ B Bh Rk e 1 &5 ARAL IR . (] 8-32 iezn T OUTO K
Bna] Ay 28 A IR iy HH R e e 9 3 S i ) DPLL. ZDM =5 B8 i - 76 S N R BTt i 1 2 1) S B 8 PRI AR S &, 2
1PPS #i A\ F| 1PPS % 8% 156.25MHz i A\ %] 156.25MHz i .

H TR B OUTO )% ZEIR S Ut B 76 P9 it b Bl s F |, DRI FRe S0 S0 6455 Mt i B B 5 OUT4 thn]
HIF DPLL2 i ZDM Jz 45t , OUT10 " HI-T- DPLL3 Pyiff ZDM f it .

T AR B ez AT ZDM o] DLEH ST 1PPS AL 55« A 8% 4 d 1) BE % DL 32 42 1 o oK AR A 1 e B 1m 22 0.
ZH A ZDM R B R 1PPS 55 , vl DIt #r S bR 8l DPLLx_PH_OFFSET #174fE , LUK 1PPS i\
1 APPS [ imitsh 2z Al AN IR Z1EE . 24 ZDM T 1PPS I |, 4045 FH I i

T2 DPLL AIgMAEARALAEIR s ty] , 1 it fe i+ 5 DPLLx_PH_OFFSET =Bt i A 24 AR 1% 22 DL N,
H/NT 1ps HIFE A % .
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DPLL + APLL OUTO Channel
—>
REF — +R > froc fvco +0D k OouTo
—>
Phase Offset SYNC

DPLLx_PH_OFFSET

& 8-32. :yEHI AR OUTO 2 [A]) DPLL ZDM [E35

8.3.21 DPLL /47 F2fH v %R

F AT LS N DPLLX_PH_OFFSET[44:0] & 17 %% 7 BOR R % DPLL ARG AL . AL AL & — AN 755 10 2k il 4b
ToE , BRAWE N 0, AT LMRAE 80 5 TDC kR 8 A AL ¢ &R . AHALIA$E3&E BT M DPLLx [A)25 3R 4= 1)
it . DPLLx_PH_OFFSET A%/ — AR A . BEUI 607 m , v M H B & 1 oo 25 B 75 i s 18]
% , ISRAH AL RS -

JrREEC 10 A 5 RERS 11 BOR THIR A, AT TR R A0 R D R b O AR A ) DPLLx_PH_OFFSET
T Bl . DPLLx_PH_OFFSET 5 APLLx VCO J& 3L K il BURN B 7 48 25 1 LU A3 5] 740 5% o

DPLLx_PH_OFFSET = 2 x DESIRED_TIME_OFFSET x fycox * SCALINGpgc (10)
SCALINGpgc = DPLLx_PARAM_B x (DPLLx_PARAM_C + 1) x 232 - DPLLX_PARAM_A (11)
g

DPLLx_PH_OFFSET : F-T 1% DPLL it AHAL (1) 7] g 2 25 47 2 {E

+ DESIRED_TIME_OFFSET : B ] DPLL AHLZ A% ( LAFD AL )

° fVCOX : VCOx A%

* SCALINGpgc : & T U £ 38 25 2 550 bl ] 7

* DPLLx_PARAM_A/B/C : DPLL #HU I35 2%, %+ DPLLx_PARAM_A , WIRZFAZLEE N 0, WA R
T A 32,

ity an A AR ELE A 2500MHz VCO [#) DPLL/APLL 151N +1ns WIARALWF | B DL R E -

- DESIRED_TIME_OFFSET = +1ns

* fycox : = 2500 MHz

+ SCALINGpgc = 584 x (7 + 1) x 23232 = 4672

- DPLLx_PH_OFFSET = 2 x 1e-9 x 25006 x 4672 = 23360

B, B S AT ERARAL RS (W —1ns ) B F] 26MHz fr et el A DL IR

» DESIRED_TIME_OFFSET =40ns - 1ns = 39ns
- 40ns H¥iH g (25MHz) (1)JE 1
® fVCOX : =2500 MHz
° SCAL|NGDEC = 4672
* DPLLx_PH_OFFSET = 2 x 39e-9 x 2500e6 x 4672 = 911040
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A LLIEE VT W38 8-9 HH A HY A5 A7 28 K Fl i 45 e L B 1Y DPLL 2%,
# 8-9. DPLL Hifi i F1ias

8.3.22 [yt vf-## (TEC)

FRAH ( PO )

DPLL3_PH_OFFSET R550. R551. R552. R553. R554. R555
DPLL3_PARAM_A R567
DPLL3_PARAM_B R548. R549
DPLL3_PARAM_C R566
DPLL2_PH_OFFSET R400. R401. R402. R403. R404. R405
DPLL2_PARAM_A R417

DPLL2_PARAM_B R398. R399
DPLL2_PARAM_C R416
DPLL1_PH_OFFSET R250. R251. R252. R253. R254. R255
DPLL1_PARAM_A R267
DPLL1_PARAM_B R248. R249
DPLL1_PARAM_C R266

Pibt i+ #eds (TEC) ik REMSAEPIAS ( BREE D ) FAF L [AIEAT RE A HO I (] . XL ST LU GPIO 51 L
FHEBURBEAT |, 8t SPI SCS 5 T REHT. 4B GPIO 5l & T LAgw A2 A TEC fi A\ . W LAMEH GPIO itz
A AR R TR BN . R TEC FfF 25, #R ST BB, Mo T LRl —A> 40 ffd. T
I AR AR AR 5 (A 1 22 SR A R . DA BE AR T 7.5ns , LIS AR I 59 404, BAAEGL THvIRE . H

T EHJA TEC a3k , 1§ %Dl TEC_CNTR #J LSB.
TEC T (I Bl AR YE PLL3 VCO it + 8 B PLL2 VCO #i% + 20 B ). dEATI [P B AP PRI N o

1. 240 TEC HHEEME . AT BRI EE/E TEC iR F 2 [ BB T etk |, @ IST I B | HIX T
WS, WRARBHTEAL , W TR B AR | XA E R i 12 BEE

2. filk TEC H3RF IR EAA6E T iHEEEN TEC T 4785,

3. Fkfilk TEC 3R FF e m A7 T iH s A TEC F 4745,

4. WA A2 TN . BIREDLT KR ZE S TEC T B it b i ST iy £

I BB S AN S )

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

TEC_CNTR #Fffes 0 A A 1745

% 8-10. W, TEC H4hSma FIBY#5 it [A]

(12)

o 2 8-10 Bl 7 —LL% Wiy TEC

PLL J§ VCO #izx TEC B4z TEC B4 /A (t) BRI

PLL3 2500MHz 312.5MHz K#13.17ns K¥] 58.6 434
PLL2 5950MHz 297.5MHz K% 3.361ns K#) 61.6 435h
PLL2 5898.24MHz 294.912MHz K% 3.391ns K9 62.1 434h
PLL2 5625MHz 281.25MHz K#) 3.556ns K#) 65.1 435
PLL2 5600MHz 280MHz K#) 3.571ns K#) 65.4 7r4h
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40-bit counter duration before roll-over
APLL2 2%0* 3 17ns = 58.6minutes
5595MHzto | /20 >
5950MHz
MUX 40-bit TEC counter
APLL3 || /8 N
2500MHz g
Using TEC Clock
of 312.5MHz from PLL3
t=3.17ns
40-bit TEC field split across six registers v
TEC_CNTR 39:38 37:30 29:22 21:16 15:8 7:0
; ; 0x5C 0x5D Ox5E 0x6C 0x6D Ox6E
Register Locations
9 : [1:0] [7:0] [7:0] [5:0] [7:0] [7:0]
-/
LSB

8-34 Ji&rr T It TS B B IRES

TEC_CNTR EN=0

8.3.22.1 ic & TEC Ihfg

1. WE¥E PLL RIESN DI tH48s (TEC). BT TEC IWFph i i , BAW APLL "Rtz miks BRI (RN &, {H2

GPIO Trigger or

& 8-33. TEC FH&hAlit$ a8

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.

SPI Trigger Read TEC_CNTR LSB

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

TEC_CNTR EN=1

TEC_CNTR EN=0

y

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

K| 8-34. TEC HIRAE

145 APLL (LC VCO) 22 (RS K (K Bl 5 1 (7] o

68  JEXXFIRIF
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« J@i¥ REFO_MISSCLK_VCOSEL # &}y 0 ki # BAW APLL .

il REFO_MISSCLK VCOSEL % Jy 1 ik #4E 48 APLL 5.
2. &#E GPIO B SPI ik fE Afil ik #% U TEC THEEHMER 38 E] TEC_CNTR FE. /] GPIO A" 7% SPI SCS

S B AL TR R . AT LK GPIO 51 A T HAb A% |, 7675 ZEm v 5 H TEC Ihig.

« @I TEC_CNTR_TRIG W E N 1 Kk GPIO fil k%%,

« JEIY TEC_CNTR_TRIG W& N 0 Kik#: SPI Frikfil & &% .

3. @il TEC_CNTR_EN #E N 1 k)3 TEC iH3%%.

8.3.22.2 SPI fE AR IR

¥ TEC_CNTR_EN =1 i , TEC iH3#3 /e~ SCS TS i3k 3 TEC_CNTR F B, fEHATEEH
TEC_CNTR 7Bt MSB ] SPI 42 J5 , SCS AL FFEIE#A LG TEC TH# K% TEC_CNTR 7 |, H
FiH TEC_CNTR “#Etf# LSB.

Kl 8-35 e | AR EF A A L UM A BAE TEC R IE] , 17181 8-36 fas 1 2 55 B A G It «

K 8-35 i , fEiEL TEC_CNTR MSB 2§ , 4> SCS I #i &k TEC iH%8%.

Read Read Read Read Read Read

SPI non- non- TEC TEC TEC TEC
Activity TEC TEC Register Register Register Register

Register Register 39:32 31:24 23:16 15:8

Read Read

TEC non-

Register TEC
7:0 Register

SCS _‘

|

|

|

]

\ TEC

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

\ TEC

\ TEC

& 8-35. TEC B 5iEEL

\TEC

counter
latched
to TEC
field

Kl 8-36 o~ , HIE 5 — I B A2 45 A /2 TEC_CNTR FAEas , A DAFE R 2 7T s UA A 38 TEC 1H4K

I ENVSE VLRI
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 _‘

L]

\ TEC

latched

& 8-36. TEC L iiH

\ TEC

latched
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8.3.22.3 GPIO 3| ji{EN TEC flRIR

7t GPIOXx_MODE = 0x27 (TEC_TRIG_SEL) Kfxy TEC Ihfeik#:r) GPIO 5l i b ¥ vl 78 Fir i £ 1
(GPIOx_POL) [1i2is ¥ TEC {Ef#i3£%] TEC_CNTR FEt. 7R TEC_CNTR B LSB Z#i , J54: GPIOx
S A S X TEC_CNTR Bk 47— 5. & 8-37 JE/r T £/ GPIO i3k TEC (1IN ¥ .

Read Read Read Read Read
SPI/IZC Don’t || TEC_CNTR ([ TEC_CNTR || TEC_CNTR || TEC_CNTR || TEC_CNTR || CSC high

Activity | Care Register Register Register Register Register condition
39:32 31:24 23:16 15:8 7:0

Don’t Care

TEC_CNTR field
K— s no longer
1lus updated...

TEC_CNTR field is no longer updated from a trigger event until TEC_CNTR LSB read
is complete

GPIOx | GPIOx don’t care | | | GPIOx don’t |
care
TEC captured TEC captured

& 8-37. {#F] GPIO #3kf¥] TEC
8.3.22.3.1 754 : 1E/H TEC FI GPIO1 1E it Bt 17 [T i 2

1. WIEFERE TEC H7as. a4t -
+ REFO_MISSCLK_VCOSEL 4 0, LA#4 VCBO #i% / 8 H T TEC W #hig %
« TEC_CNTR_TRIG = 1 fii T GPIO1 fiil &z #%
« TEC_CNTR_CLR =0 Al T IE#ig4F
2. &# GPIO1_MODE = 0x27 (TEC_TRIG_SEL) Jf 14 77 & & GPIO1_POL ( fFEARGIT R E N 0 LLER R
HSPH RN ) -
76 GPIO1 24t BT LUK /T TEC THERE i $83] TEC_CNTR FBH .
4. HIREWIFEE TEC_CNTR 7.
« JRM : 1st_captured_TEC_value = 204 354.
7f GPI0O1 24t FFH#%.
6. B IREEHUIRZ % TEC_CNTR FE.
« snfi] : 2nd_captured_TEC_value = 76 516 568
7. fEFHA1 M 312.5MHz (1) TEC I R 1+ H i )3 &
+ 244.199ms = (76 516 568 - 204 354) / 312.5MHz
s HF TEC mohiEZ Ny 312.5MHz , KLl &S A £3.17ns.

w

o

8.3.22.4 TEC )%

24 TEC_CNTR_TRIG ¥ 1 ( GPIO 5|l ) i :

* 1/ TEC ] + 2ns B FHE L ER 20% & 80% M _E T A /N F 5025 T 1ns.

* GPIOX FHEASHBLE SCS EFHHI 10ns 1, Bhilfila 2K TEC_CNTR_EN M 0 &N 1.

*  GPIOx 2R FE = HF 10ns.

« {£HL TEC_CNTR [f) LSB J& , #1) GPIOx fil & 23 RN157E SPI SCS LTFU I 1us N HiA.

24 TEC_CNTR_TRIG #y 0 (SPI) it} :

* 1/ TEC ] + 2ns BN FEHE LB SR 80% & 20% FY R BRI F 8025 F 1ns.

* TEC it #47E SPI SCS HI T M 4Hi 3k 3] TEC_CNTR 271588 . JC 7 A4 M IS 1) S5 0] BE PN AE 29 17 5% .
8.3.22.5 A TEC /7R

TEC HHUSHFSLHORE WM 290 ~ 1 5] 0.
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o FH P AU E 2T B E TEC B2 (A2 75 L flFE . T dWE T E ahfilok F4 (iR esn ) Z aridid
P)# TEC_CNTR_EN fRAHNHE A7 TEC 1155

REFO_MISSCLK_VCOSEL B if ik £ Fr A M N A VCO SRk AT AN G O SR vl 8IS UE | Rtk , g
REFO_MISSCLK_VCOSEL &A= 5 ek , W AT 8 75 228 37 v 5 5 B A B R BN B0 AF 27 A7 2% o W SR AEIS 47 1 1R) B
REFO_MISSCLK_VCOSEL SHE T 45 5, AT At 2 5 25008 FH R Mk oA 00 2% 1) 32 o B8 ) e D 8 o A 00 4 AR
RS 25 ) SR HE R R I A E AN A, IR DPLL & T IRFEPIRES .

4 TEC_CNTR_EN =0 i , TEC M # RFF ARG | BITHEEME Y 0. h4bh , ATRASRAT A TEC_CNTR_EN
0 FE4 oy 1 T— 2 21 A R A ik A B AR 450 B (D20 (2, B RS BEAR T P47 A GPIO B4
SPI CSC filt & #5 51 2 (1 AH I &
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8.4 A ThREAE
8.4.1 DPLL =T RA

DA &4/ 4 7 B 8-38 fiinft) DPLL BT R4 . ML % CJa A ARt

8.4.1.1 HHET

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

(2) See DPLL Reference Input Select

Flowchart.

Holdover: History "
Initial holdover frequency
accuracy determined by

averaged history data.

A4

Valid Input
Reference Available for
Selection? @

See Device POR
Configuration Sequence
Flowchart

No valid input

Holdover: Free-run
Frequency accuracy reference available

A

determined by free-run
tuning word register and
XO accuracy.

Valid Input
Reference Available for
Selection? ?

Lock Acquisition
(Fastlock)

Phase-locked to
selected input

DPLL Locked

Lock Acquisition
(Hitless)

Valid Input
Reference Available for
Selection? ?

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

A

v

DPLL DCO takes effect.

Loss of Ref (LOR) on
Selected Input? @

Is Tuning Word
History Enabled?

Is Tuning Word
History Valid?

& 8-38. DPLL ZE/THR%&

FEZ POR BB MGG | 2 XO fI NS S5 AH R, APLL 22 Hah8iE ] XO B eh. [ HIg AT T il H s
BPARE FE AR E PEERBE XO M NI RE LAAEE . £ H s B e, MR N RFEER ( ANEHE ) o
4Rk DPLL CBE (E i AR RV R b sy BRI, M A thisfriiat.

8.4.1.2 H{E IR

DPLL & I s B it N AR BUCE U0 s NI oo 248600 ) 2= 0 — NG R0 s NI AP, PLL i@ 23R EH Higfr
BB R, | 3@t DPLL BEh8i3RE . LMK5B33216 ¥ Fastlock Thfg , JoH DPLL <: i 5 B 58 %5 (R FF
%7 5 LD B e i TR . MBRIGE G |, IABSHT B W BN IE H G B IR % 138 B (BWppLL) -

8.4.1.3 DPLL #4fi%e

DPLL 85 5 , APLL %yt A 4 A 5005 AR A2 80 78 B3k 2 i) DPLL St S AR %0 . DPLL 8i€ f7 , APLL % H i
A5 XO i NARERE FI52m . DPLL EL A AT Y FE AT A RS I 2% RAH SRS I 2% R Fi 7= Al 25 2% (LOFL) FAHAH 2 2%

2 BRIPIRGE
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(LOPL) RASHRE , RELREHR & FE RS 51 I BCIR S A2t AT M & . Al B0 (LOFL — 0) J& , A7 P slid
SRS (WEREH ) 2T 46 FARD ST BME TS DU T i\ DR SR 2 R 4 o R AR 1

8.4.1.4 {5+
RGBSR AEE K (LOR) 1 it ELx A T H A Rdm AR, DPLL A fRFRE

W SAEH st % (DPLLx_HIST_EN = 0) , DPLL & i i — it #M53 DPLLx_FREE_RUN[39:0] 7B , Z 7B &
BB AN T DPLL 70 FRIPRERR . 25 RS 5T DPLLx_FREE_RUN B IR .

WS E 7 seid 3% (DPLLx_HIST_EN = 1) {HiAM b7 stid AR 42, W& DPLLx_FREE_RUN ¥B , A
2HT DPLLX_HIST_EN —#f. @R ya o Ds sid 5eA 2, W DPLL 548 A I s itk N CRFpmEa , T 56 KPR
W RFIRARZE o WS L7 Ll ®. —MRUL , % Oppm FEAER & ( XO H N ) JGiEEFs | M s P35 )
[ERRA , WA TR IFFATUR R A . XO JEHERT Bh ARt pe s T PR¥E A% IR K A e RS

TEHENARF R LOPL #1 LOFL 45 &% B N A 2L (LOPL, LOFL — 1). LOFL br&dR# DPLL #i# 53 p 4
KR RBIERZEVE N LOFL fREFAE | ASTEH , H B KIERA R 1k,

245 A OB R, DPLL 2538 AR A 050 A i NIt 1 S BH T R 2 H A e B
8.4.2 M7 IR% 4% (DCO) HERG 178

N7 SCFF IEEE 1588 Al HAth il bz il 32 ], DPLL 323 DCO Bzl LASZHL /N T 0.001ppb/25 A A A H s 45122 1
#, DCO w] LM# A DPLL DCO #5418t APLL DCO ##ik5M. 24 DPLL fEWM#H X FigfTh , DPLL DCO &
& 2 DPLL 43 F. 34 DPLL &b FAREPIRAS SR AR , APLL DCO & %4 % APLL ¥

8.4.2.1 DPLL DCO #36
24 DPLL #{Er , nfLUE M DCO #i: (DPLLx_FB_FDEV_EN = 1).
] DPLL DCO B AJ K H = Ff 7 vk i il A

o BAATAR AR

- f£ DPLL_FDEV i {2 &

- BN 8 (LA AFER RIS FH w22 516 1 38 ek
« GPIO X%

- BT 1R GPIOX fi k2%

- X 5 s E O B 20 () 22 S AT R AR K 1 8 DPLLX_FB_NUM.
o AT ARLLT I

- RISz H] 7 (FCW) 5 N DPLLx_FB_NUM [39:0]

Al LU — > 38 AR w22 7 17 4% ( DPLL_FDEV f7 ) X%f DCO #i% & K174 f%. DPLL_FDEV 1 &7
DPLL 73 B it o A as 0 24 50 43 _Eon b sl 22 A , FT-#iE VCO %t i) DCO Mm% .

Al LU Bk ) (DPLLx_FB_FDEV_UPDATE) s 7 al i 51 241 (GPIOX) k4% DCO #ii#: ¥ (FINC)
SR % (FDEC) B3 R4 m L@ 12C 8% SPI 5 A\ DPLLx_FB_FDEV_UPDATE 27 17 2% K 52 P 3 i 4 1
3T DCO B SN 0 ¥ff DCO MRILImFEN S KIEIE | SN 1 K DCO My b Kk SPIwf
PASZHLEL 12C SR DCO B H# R |, KA SPI (15 Nk E R,

#%#% DPLL 5| ¥ ( GPIO k¥ FDEV_TRIG_DPLLx #1 FDEV_DIR_DPLLx ) iff , FDEV_TRIG_DPLLx H15E X
1) GPIO 5| JiIf F k2%t DPLL % HAH M DCO 3§ , FDEV_DIR_DPLLx H'5& X 1% —A4> GPIO ¥k
FDEV fih & #4f1 /7). FDEV_DIR_DPLLx = 0 #/~1E , FDEV_DIR DPLLx = 1 £/R_ft. XFE—K , GPIO 5| jHi<:
FIE FINC = FDEC %\ . 3 FH 2 fih A 2% 5100 B /s 15 Bk 58 B 6 KT 100ns , A BE 1 P9 30 R PRI Bl 38, Al
H 51 EzfIET , DCO BEFnE R AR HI7E SMHz LU R,

225 DCO %41 (DPLLx_FB_FDEV_EN = 0) i} , DCO #imts £ 45k , H VCO %t i h DPLL /%%
T s I LG 4 PR 5 .
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APLL
froc —» DPLL > @ > fyco
FDEV Pin Control 1
DPLLx_FB_FDEV_EN
GPIOM/TRIG [} FINC
) DCO
I Logic FDEC | step
GPION/DIR [}
) )

DPLL_FDEV
FINC/FDEC Register Control

DPLLx_FB_FDEV_UPDATE
12C/ISPI < 0x160[0] Write:

0x1F6[0] 4 0=FINC The DPLL Numerator is incremented or decremented by the DCO

0x28CJ[0] 1=FDEC FDEV step word on the rising-edge of FINC or FDEC.

& 8-39. DCO HE A%

8.4.2.2 DPLL DCO FHXHHEBR B K

74 DPLL J5 H DCO #:0)5 , A 72 13 1F&E# & DCO S b K I (UL ppb ( T2z — ) NHAL )
Fi ) DPLLx_FB_FDEV 2747 #%{f .

DPLLX_FB_FDEV = (Reqd_ppb / 109) x DPLLDEN x fVCOx / fTDCx (1 3)

Hrp
+ DPLLx_FB_FDEV : #ifm2{H (0 % 238 - 1)

* Reqd_ppb : AT DCO #iF S, (LA ppb HNHAL )

* DPLLpgy : DPLL FB 73 #ids sy BHE (1 5 240, Zi{748{H 0 = 240)
* fVCOX : VCOx #ii&

* fTDCx : TDCx #li#%

8.4.2.3 APLL DCO HiZ ¥

F P 5455 N DPLLx_FREE_RUN #7787 BOK ¥ APLL DCO. 4 DPLLx_HIST_EN =1 i, BT A% 1
#2, 4 DPLLx_HIST_EN =0 i} , DPLLx_FREE_RUN {i i ¥ APLLx DCO 4. " LA APLLx_NUM_STAT i
[6] 4 %% APLLX 73

fE 5 A% APLL DCO #z0)5 , w7 e 14 53 & DCO S DK ( BL ppb ( HM2rz2— ) N
f7) i) DPLLx_FREE_RUN FBffi. DPLLXx_FREE_RUN 2 —MNE S8 | 50800 S2bn g FE o] 1508 — 5
il KM

DPLLx_FREE_RUN = (Reqd_ppb / 109) x APLLxpen * fycox / foprx (14)

Horp

* DPLLx_FREE_RUN : #iifmZ{g ( -2%9 5 2% - 1)
+ Reqd_ppb : fi% 1 DCO S LK (UL ppb AL )

* APLLxpgn : APLL FB 43451884 BHE (240)

* fVCOX : VCOx %ﬁﬁﬁ

* fpprx © PLLx AL I 2345 %

8.4.3 APLL #iF#14)

2 DPLL &b TARFRIRSBARAE AN, a8 nT LLdEE S N 40 7% 74 DPLLx_FREE_RUN[39:0] k3 #F APLL
AR FIRA AL o W IR AER B0 A T B s AT e 25 A, ) DPLL <5 APLL Wit , {H A A7 mr LA S 4%
ARG

HE H APLL DCO 4 | &4 40 79305 BF& E DPLLx_LOOP_EN = 1 il PLLx_MODE = 1. DPLLx_EN #J L\
WENET 0.
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X0 ——¥{x1,x2

DPLL X APLL
fTDC . fF'D VCO
~ *R > fvco
TDC [—» DLF [|———1 - S-bit PFD |» LF \/ >
: > To post-divider
| and
| Output Muxes
+FB . I +N
40-bit Frac-N SDM [ : 40-bit Frac-N SDM [
) |
38-bit B i

DCO
FDEV

APLLX_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

& 8-40. APLL DCO ##=

HWRhiEE APLL DCO %1%k 75 1%,
o LA R
- %'® DPLLx_HIST EN=0
- % APLLx_NUM (APLLx_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN
* APLLx_NUM_STAT & H iz fia% , KRk,
DPLL FFiguEN S 4 i34 DPLLx_FREE_RUN f&3k1& 2 APLLx_NUM_STAT.
- DPLLx_FREE_RUN & — 40 {7 — 3k %MD
o AEXHAT U
- #%® DPLLx_HIST_EN =1
- DPLLx_FREE_RUN f{f LA a7 47 85 AP A S BA 27 4745 8 XS24 T 45 N 2] APLLX_NUM o
- WURTE LMK SRR e — A 2 i k42 55—k DPLLx_FREE_RUN 5\ , U B % 4 15 R Ek e ot
HHE AR % APLL 93 F.
- DPLLx_FREE_RUN =54 N #4 2 APLLx_NUM (APLL_NUM_STAT) H 2 J5 &% & —Mr&.
8.4.4 #1EiE3
8.4.4.1 #4f LHEfr (POR)
K 8-41 JE/R T 83k L E AL (POR) BLE P4 X4 PD 55| ik B N L ROFERZ #m PR AN | stk E
POR. 7f POR J& , K<k #Eik i radl# 10 (12C 5 SPI1) . LMK5B33216 i H!) Figu L 1 & ROM FE4H 1%

W] SCRFPIAC B A3 E . AT4AER EEPROM 72 5= 7T SEHl i Bl RIG SR 3. A XA SR MERTEAE R | 1
S ik
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Device POR

Power-On Reset
Configuration Sequence

(POR)

Hard Reset

PD# =1

PD#=0

Select

GPI01=0 VA GPIO1 =1
¢ communication interface ¢
I°C interface SPI interface
SCS_ADD pinis a SCS_ADD functions
3-level input for I°C as SPI chip select
address select ROM Selection

GPIO0 and GPIO2 are 3-level inputs used to select start-up ROM.
Selected ROM is function of EEPROM field EE_ROM_PAGE_SEL
plus GPIO pin page adder

|

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

}

Device Block Configuration
All blocks reset to initial states.
Register programming available.

SWRST =0

A

SWRST =1

Normal Operation

See PLL Initialization
Flowchart

K 8-41. 2344 POR %

JAslJE , &R SWRST (R23[6]) 2 & 1A sh s VI ta L 7 51 fil APLL BHARIRSHL (S5 K 8-42) . 7£ POR 2
JaBEh APLL ZFAFesit | @ik 4" SWRST , UE S HERTE APLL 5350 554 i Al SYSREF i 44
o

P4/ SWRST B, APLL #itH i Bh T g2 rh b , B3] APLL B UCGREUS U 1. il TP HAh APLL B4
Al DLR HY B ) APLLX %2 A7 (APLLx_SWRST). fEME 84 APLLx )25 77 s I, 0 AE J5 30 s 48
APLLx_SWRST. f#4n , w55k APLLT ZifE#s , WK H APLL1_SWRST |, 3 HAX APLL1 % th <% & i |
il APLL3 Al APLL2 % AR EFAZ T .

ELLFIE AT E K H SWRST :

o MRS FZEAPAT A A B NEAERT

o MG S EIEH XO B NKI AL INX N2 AL . S IREheS ( QB K T BB E A AR )
GPIO 5], IRZF&E DCO FA7#HT .

s 44T EEPROM ZwfLi .

LRI T2k SWRST :

o MiEid 12C 5 SPI BN Z A4 5N ( WifE 5] T )5 AT SR BC B I ) S

* YL E ZDM 1 SYSREF #if7asht. WAL i SYSREF s 4iigsfd , WA T 2k,
o UEM APLLX ZR77 8% BT APLLX Ihd 25 b e A J2 o] s o
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DU SN 83Uk B 5k APLLx_SWRST :
o MBULOEIE TR AAR , B RFEEA N APLLX ST AT-HHAl APLL % H: B8k .

8.4.4.2 PLL B#)F%)

8-42 JE/R T POR Z JG—% APLL G241, b FIdiE A T4 5 SWRST 2t APLLx_SWRST 2 J5. At
A& 24 VCO Kk |, fE VCO RUETFUAZ 1T, APLL FEUER S R IE AR B ik ke ® . B, VCO K4k
W3R IR APLL Alfgy He sk eh B 50 .

Device Configured
PLL Initialization Sequence

See Device POR Configuration
Sequence Flowchart

XO Detected

VCO Calibration

A4

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

Device
Re-configuration

Program registers
through SPI/I’C

Ref. Input
Validation

v Valid Input Selected

DPLL
Lock Acquisition

DPLL
Locked

A 4
See DPLL Modes and

Input Selection
Flowcharts

8-42. APLL ¥Ja54LFF51

8.4.4.3 FHFAELE KB BIEIN

FAE AT I B DA I T AT AT — AN S B BT IR B RE IR T RS H 6

1. & 1 : ROM
a. M —A ROM W 3 |, 26 EEPROM % | If H 3G A#UUT 12C H4%.
b. 4 DPLL fil APLL # &5 ROM TTULHELR | i1 FH g 2 o

2. #%%i 2 : ROM — EEPROM
a. BHEMNHF—A ROM WHES) , S5+ EEPROM #E MR A28 | 78 XO. APLL Flfy i IR0 28 g
&,

3
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b. P DPLL #E 5 ROM TUILAS , {H APLL BLEAN S Z VLR |, 36 ATt sl. tat , e i T E i
AR (L APLL. %5H DPLL ) FCE .

3. ¥ 3 : ROM — EEPROM — &4 N %HFE
a. MNP —/A ROM i B35 |, SR 5% EEPROM ¥ Bk 2 2e |, 3-8 % XO. APLL Flig H oK zh #Sid
B, ERENEHIT 12C %, LLEHRE EEPROM i H 2274725 ( DPLL. SYSREF #
GPIO) .
b. 4 DPLL Al APLL &% & A5 ROM TUULECH |, #5451

4. % 4 : ROM — RZHN4mE
a. M IHAF— ROM TiTH E3h , 44k EEPROM 7 % , 347 12C F 45 LA &5 ROM & FEATLAL AT
AT B 257 2%1H ( DPLL. SYSREF. GPIO. XO. APLL #lé 3K 2% ) o
b. Jcikxt EEPROM #E4T T4 2 LAGH 56 5 S (R 5 DA TE R A AL E K2 A 7ol |, 154 g .

8.4.4.4 GPIO1 il SCS_ADD )ik

LTI R 12C 5L SPI JEZ) , BARE T POR WHAIZE GPIO1 5] SBAREf 2 B P N HF.
« GPIO1=0: 12C #4740 #akrh , H SCS_ADD 5| JIHAE 3 BT A\ LU Ti% 8% 12C Hihik.
* GPIO1=1: SPI #£{7#: 1 #kd , H SCS_ADD FfE SPI it Fik#.

8.4.4.5 ROM T it#%
7 POR i} , GPIO2. GPIOO0 fil EE_ROM_PAGE_SEL (R20[6:3]) IR A2 My 1 4 F— ROM T,

EE_ROM_PAGE_SEL FE:f#fit7L EEPROM |, H) ERili%x & N EE_ROM_PAGE_SEL =0. ROM H I A %F
T AT (MK ROM ) T H ) W E , el gt .

A R4 ROM TUH 1AL E DL BT 7 1 XOL INx Al OUTx SR & |, 52 ROM V401 B .
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8.4.4.6 ROM PE4 Vi BH
% 8-11. i< GPIO2 Al GPIOO #%# ROM °

POR I GP102 POR Iif ] GPIO0 |EE_ROM_PAGE_SEL = 0 [iff) ROM &
L L ROM %3 0 7. XO =48MHz , REFCLK = 25MHz , #fitli = 25MHz. 100MHz. 155.52MHz. 156.25MHz. 161.128125MHz. 312.5MHz.
L H ROM %% 1 7. XO = 48MHz. %t = 25MHz. 50MHz. 100MHz.
H L ROM % 2 7. XO =48MHz , REFCLK = 25MHz , 75 it 156.25MHz.
H H ROM 55 3 Tl {RII#ERIT. AT PLL XM, FrA itk 5Kl .
L M ROM % 4 7, XO =49.152MHz , REFCLK = 19.44MHz , #ii = 100MHz. 312.5MHz. 800MHz.
M L ROM %% 5 . XO = 48MHz , REFCLK = 156.25MHz , #itli = 100MHz. 125MHz. 156.25MHz
M M ROM % 6 7. XO = 48MHz , REFCLK = 25MHz , firf5 #3414 312.5MHz.
M H ROM %% 7 7. XO =48MHz , REFCLK = 156.25MHz , %t} = 100MHz. 125MHz. 156.25MHz.
H M ROM % 8 . XO = 48.008MHz , REFCLK = 156.25MHz , it = 25MHz. 50MHz. 100MHz. 156.25MHz

% 8-12. ROM 411 FH

ROM X0 INO IN1 ouTo ouT1 ouT2 ouT3 ouT4 OuT5 ouTé ouT7 ouT8 ouT9 OUT10 | OUT11 | OUT12 | OUT13 | OUT14 | OUT15
0 48 25 25 25 100 155.52 | 155.52 | 161.1x(" | 161.1x(") | 161.1x(V | 161.1x(") | 156.25 | 156.25 | 156.25 | 156.25 312.5 312.5 100 100
1 48 25 25 25 50 100 100 100 100 100 100 100 100 100 100 100 100 100 100
2 48 25 25 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25
3 48 156.25 10 100 1002) 100 100(2) 10012) 100 100(2) 100 100 1002) 100 100(2) 100(2) 100 10012) 100
4 49.152 19.44 19.44 312.5 3125 312.5 312.5 100 100 100 100 312.5 312.5 312.5 312.5 312.5 312.5 800 800
5 48 156.25 | 156.25 125 100 100 100 156.25(2) | 156.25() | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.26() | 156.25() 100 100
6 48 25 25 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 312.5 31.25
7 48 156.25 | 156.25 125 100 100 100 156.25(2) | 156.25() | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25() | 156.25() 100 100
8 48.0048 | 156.25 | 156.25 25 100 100 50 50 50 50 50 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25 | 156.25

(1) YR RN 161.1328125MHz.
(2) MEEHHEAR | HEEH Y EE.
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8.4.4.7 EEPROM BZE

24 ROM T2 2 Ja Bh I B R i) | 4 Rl EEPROM SRR & E 5 S A shi il 4. DPLL. SYSREF #
GPIO %1728 A 1 EEPROM % & , TMi+&H ROM VE4Ui i #1461k 3 ROM TUin#E i DPLL W E X R4t
0, W) APLL 455181 E B XO M. 7EIEMIECE DPLL %1748 )5 , DPLL Eutfm N EIRL A 2k, FE7T BLAH & 3
DPLL.

et EEPROM 78 7% 7] il f7f% /£ EEPROM 1) ROM_PLUS_EE bit (R20[7]) #4171 ® . ROM_PLUS_EE f7f#]
t ) Bkl EEPROM # & 4 0.

* ROM_PLUS_EE =0 : #3{{{# ] ROM % & 5 5).

* ROM_PLUS_EE =1 : EEPROM 7 iifi 2> 7 it jl i % £ ROM U A 464k 1) XO. APLL Fl% H OK 5 #% ¥

8.5 fRiE
8.5.1 P 8

LMK5B33216 1 U™ 17 fif 7 25 [8] .

1. HFHEH - OB E G A E.

2. ROM - Q5218 E ( DPLL. SYSREF. GPIO. XO. APLL FifgiHakzshge ) o HAH A g
ik ROM T, &2 ROM V40150

3. EEPROM - Q& /784 E ( APLL ffid ) » m L@ 12C 8% SPI ZRGifE (A i K gn e %L
S R4 i KBE ) - 15 EEPROM 5 )2

4. SRAM - {4 5 EEPROM MRt A dEmess . {HF % EEPROM #4742 .

Mask ROM
Select ROM Mode (9 Pages)
(Page 0 to 8)
Addr: 0x000 to
0x2000 - Initialize Registers from ROM Page
Data: 8192 bytes
Memory
Interface
PD# [[J——>
Control/ GPIOO [[Je——»;
Status Pins GPIO1 [« > . <
Device Serial Registers Device Blocks
GPIO2 [J&———>  Control Interface Block Interface | (Inputs, PLLs,
and h | Addr: 0x000 to 0x50A [~ v Outputs,
Status Data: 1291 bytes Monitors, etc.)
SCS_ADD [ ———» > <
I’C/SPI -
Pins scL/isck [F——
SDA/SDIO [J¢—»
Memory Memory
Interface Interface

- Write SRAM (Commit Registers) - Initialize Registers from EEPROM

- Read SRAM - Read EEPROM
y
SRAM gé%g';g“,:ﬂ NVM EEPROM
Addr: 0x00 to Ox7F > Addr: 0x00 to Ox7F
Data: 128 bytes Data: 128 bytes

A
Select EEPROM Mode

& 8-43. #efFiEH]. FARMAMERED
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8.5.2 ZOF I

BEE , R EN M (MCU B FPGA ) A f#f 12C 8 SPI Sk#JGa 1. $hl s il 247 2% | 397 SRAM Al
EEPROM it 5t .t W] L3 i 41 3632 45 4% #1] (GPIOX) AR 25 510 ok 45 i) A W 0 3 b 28k o . 75 0
LMK5B33216 i fl—/~ 2 F bk A 1 # 8z O,

FEHRA EHLMEIL T , LMK5B33216 A LU I i —/> )7 | ROM 5iAl EEPROM & w47 H R 30, DAEAE &% 1F
POR i ¥liaLar /74 , IS0 & F)E50.

8.5.2.1 @it TICS Pro BHfTHTE

T EVM Zaf2[) TICS Pro 3 T HEE AN W iHimse , a8t 2480 F 8RR IE
KN E A NS AR B E . AT LS AR BE ( SCARKE S oS ik % ) F1 EEPROM 2 2 7
B, DMETE R S0 8 20 EN R FE .

WIRTFE | &0 E TIE2E A3LigZ R A TICS Pro W B UM (tes) , LME TI K EALALE B X E .
8.5.2.2 SPI B478:0

HEHE SPI il G |, AL SDIO. SCK HI SCS 155 i1 = ki SPI (SPI_3WIRE_DIS = 0). f{if] SPI
i), SCS_ADD W u] FHfEFif 142 (TEC) Mk #% . 41 & SPI_S3WIRE_DIS = 1 i , v BLIL#EAEAT GPIO fE N
SDO LIS FF It SPI [mlisk.

SPI 1 GPIO I/0 b\ 3.3V sy NFUE , HimH ka2 5 3.3V LVCMOS #%. MiA5 1.8V. 2.5V ¢ 3.3V
LVCMOS 3%, 4 SPI EHLN 3.3V /O B, Jo 7534745 ] fo o 4 e B m] fif FH = 2R s DU 2kl . 24 SPI EHATF &
3.3V 1/O ZRI |, A% LMK5B33216 #5141 SDO 155 #4704l , i SPI AL A . o] Lk
SDO 5| HIfic B NFFiR , LME b B BHAR S 75 2 B F s s R

TN AT S g50F MSB SR8 . S b B A (W/R). 15 Azibht 7B (A14 % A0 ) F1 8 il
#5B (D7 £ D0 ) , Wil 8-44 Fiork. %F SPIEA , WRAH 0, X+ SPIEHL , %Ak 1.

MSB LSB
2312221201918 |17 |16 (15|14 |13 |12]11 (10| 9 | 8 | 7 |6 |54 [3]|]2]1 0 [ MSB Transmitted First
D
0

First Out «———| A|lA|lA|JA|A|A|A]JA|JA]|A]JALA A|A|D|D|D|D|D|D|D
<|14|13|12|11|10| 9 | 8| 7|6 |5]4]3 oj7|(6]5]4|3|2]1

Register Address (15 bits) Data Payload (8 bits) Message Field Definition

& 8-44. SPI 74 EA& R,

¥ SCS BMIRHITAT R 8l B, 4 SCS BUNBR A EF PR | B, 5 MERI0HE WIR fir.
ORI 15 G AR | oA 8 GUREUE. £S5 AN, i UE—MEUR R (DO) 78 SCK 19 FFH B
BRAE | AR DL MR ATHR AR . ISR N IR A (0 B, R 2 4R RS e 7 B
W, SR BLAE SCK TR SDO 31 B bt

Bit Definition

N >

8.5.2.2.1 SPI Y&/ 8 45%

LMK5B33216 2§ SPI Ht'5 NI sz it . SPI HAE R KB IELF & (2 + N) N7, Hd N 2 E S AN
e 7 8. EHLEE ( SPI AL ) R B IR E EJ; i bk 5 51 b i A bk . 7 AL 58 iIEh 24 Stk
Hlfg , Wik SCS 5l R FHE T, MNZ 8 E2 B ahiE i NS A as bk Fa 4t . SRR 8 A ( Bl A 2038 A v
B ) #R el 2 E E shit e bk Fe 4t ( B4R SCS B T 7 A E AR R A 2L ) «

8.5.2.3 I2C B/7#N0

M GPIO1 = 0 I, iZ44EE N 12C 25 P 3iEAT |, SCRF 100kHZ ( bRt ) #1 400kHz ( DUkt ) i gkix,
B oAt 12C B 3R] DA P AR ) 2R R

7 £7 12C #ihikf) HAS MSB 7E 5 3 EEPROM #J#a4k | i 21 {8 F B985 A\ 7 VA EUR & 771317 EEPROM %
T2 UL& 12C ik EEPROM 1&17 A5 (1 14 MSB.
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12C HuhEFIP A~ LSB 7E /5 2 B SCS_ADD 5] R A L.

# 8-13 JE/R T 12C Mok i |, IXELIR I T 12C Hubik ) FL4> MSB f) EEPROM ERiAE A1 SCS_ADD R
%% 8-13. 12C #uhkik 5

I2C Hitiky 5 4~ MSB ; & A 7
( i ERARE ) SCS_ADD 3| iRaEs 12C Hihtf 2 A LSB 12C Hulik
0x19 1% 0x64
0x19 Vmid 0x66
0x19 & 0x65
Write Transfer
1 7 1
S Secondary Address Wr
8 8 1

Register Address High

Register Address Low

Acknowledge sent by controller device
Stop condition sent by controller device

Not-acknowledge sent by controller device

8 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

Data sent by controller device |

| Acknowledge sent by peripheral device

|  Not-acknowledge sent by peripheral device

Data sent by peripheral device

& 8-45. 12C =155 NAEEUEHr
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1°C BREFFF /AL

8-46 R HNZAF LR 12C Y5 NP G A7 2% % -

Block Write Transfer

1

7 1 1

S

Secondary Address

8 1

8 1

Register Address High

Register Address Low

8 1

Data Byte

8 1

Data Byte

Block Read Transfer

7 1 1

Secondary Address

8 1

8 1

Register Address High

Register Address Low

7 1 1

Sr

Secondary Address

8 1

Data Byte A coe

8 1

Data Byte A

& 8-46. 12C B35

8.5.3 B F 7 A9 PS5
X FAE_E A R G EHER 12C B0 SPI XHRIAGH B AT AR RN, AT RLEIE LA — Mol 2
1. AEAEE LIZE 12C 8E SPI R TR 38h (ISR tEE ) .

2. KT R BE NSRS, BA R SN B B

a. MTErAHE , BiLE OUT _x_CONFIGURATION 2717 8%.
b. {X%F OUTO A1 OUT1 , Fid & OUT_x_CONFIGURATION #1 OUT_x_STATIC_LOW % 17-%%.

3. BHABIERLLT & Aras Z AN A A7 3%

a. FSE2¢
b.
C.
d.
e. R23[5:3]
f. R23[2:0]

4. EIH NN NERIAT 4R DPLL A APLL B RAT

B AR AT 45 o

R25[0] (SYNC_EN)
R21[6] (SYNC_SW)
R23[6] (SWRST)

(DPLLx_SWRST)
(APLLx_SWRST)

a. SWRST =1
b. APLLx_SWRST =1
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c. DPLLx SWRST =1
d. SWRST=0
e. R : DPLLx_SWRST 1 APLLx_SWRST & H i& 447 .
5. 1% SYNC_EN F1 SYNC_SW B NHRUCHT , ki PLL RBUIRES 748 LOL_PLLx , %545 APLL %
5E o

6. HITHANLLFHNE , ¥ SYNC B NARK :
a. SYNC_EN =1
b. SYNC_SW =1

Wﬁzﬂ« 2 B g AR ERAS K S R SO AT R g RS
8. WITEHALLTFHNE , ¥ SYNC B N :

a. SYNC_ SW=0

b. SYNC EN=0 ( A/t HAFF)

9. Wik, HHEE : «afﬁ%%ﬁ(lNTR) REWE. XM ASEITER (MR ) , fEMARIEMACE DPLL 1 APLL
FAABMENR |, X7 vl 76 5 sh A A 4T 3 E

N

B, A AERE R TICS Pro ALE AT, AT tes SCAHT tH HE LA A7 dedife /3 41, Wl 8-47 Pir
7No
B TICs Pro - LMK5B33216 - |

File USB Communications Select Device Options Tools Default Configurations Help

Read All Regs | Read RO Regs | Write All Regs | Soft-reset Chip | Scan 12C Bus

4 LMK5B33216 . . .
User Controls Startup Register Programming Sequence Generation

Raw Registers

Use this page to produce the sequence of registers that must be written in accordance with the datasheet requirements.

Getting Started When specific features are not used, such as DPLLx or APLLx, a reduced sequence of registers may be produced instead.
Start Page The contents of the output below may be saved directly to disk, or users may copy & paste into Excel, Notepad, or another application.
Design Report ) ) - N N
0 SIS | Generate Register Programming Sequence | I Save Contents to Text File ‘ Write Contents to Device
| Programming I (With GUI update, may
[[] Remove registers for unused features | Hex register value only v trigger additional writes)
Inputs
ZDM | Start-up programming sequence v W_nte Contents to Device
SYNCISYSREF/1-F (direct, no GUI update)
b Outputs # The comments below are the steps for implementing glitchless device programming.
Sta}us_ # The function block("0==LOL_PLLx",timecut_seconds = 1) polls the status of the APLLs to determine if they are
Validation locked, max 1 s.
GPIO # During this time, TICS Pro usage is blocked.
APLLDCO # The function block("0==LOL_PLLx",timecut_seconds = 1) can be replaced with open_loop_delay(seconds=1) to delay
APLL1 for 1 s
This i e I ir APLL 1 .
APLL2 # This is as opposed to checking the APLL lock status
# Step 1: Set all outputs to static low to ensure that there are no glitches at startup.
# Set OUTO to static low.
General | Context 0x03c230 # OUTO L
0x03c322 # OUTO Static DC

& 8-47. LMK5xxxxxx TICS Pro ZRf21H ( v1.7.7.4 HIFHEEE. )

8.5.4 EEPROM 437245
B Rl TR A A A BB SRAM AT . F— i@t SRAM #| EEPROM A shf& %% EEPROM j#

1T9ifE. BREANMTRIEZIEAER ,IMJtHE’JﬁBﬁJ\.

1. SRAM %ife Jy ik Mtid

2. [FHF AR kT EEPROM 4fE Fl
B35 N LR & 5153 T EEPROM ZRfE

8.5.4.1 SRAM 425 :AMEIR

BIELUT = M7k, #RR R AP A R S N SRAM
1. FAFARIETTIL
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3.

i FH REGCOMMIT £ SE 3075 3 25 7 2% 21 SRAM [ B 3E % ( ML ) .

{5 V& Bl 27 A7 2% 1 N A& 24 SRAM Fil EEPROM.

T T i SRAM Al EEPROM Wt .

AEEH T A N EEPROM 7 : TARGET_ADR_MSB #11 EEREV.

B T K 2 BN DA AE S B A 34T T gm AR A5 T

HIEG AN E

EUREE AT E NEA SRAM Hihk.

ERE NIES 2 A2 22 22 [ 5 L T 1524 SRAM Fil EEPROM |, {38 {4 Rt 4k 48 1F 3 1847 T A T
FE T it SRAM 1 EEPROM M4 .

Al F T1& 24 L~ EEPROM B : TARGET_ADR_MSB #1 EEREV.

HWAE RGN EEPROM BHATHAE (1At A7 hicAS S8 B ) Bpfs A, DAk G o A
BWAEE S T SRAM BFHH A .

RE T ( FABRFAEESN )
a. FEWEMUEN SRAM Hik e 7B, 10 TARGET_ADR_MSB fl1 EEREV.
b. #IEHESATEE LA SRAM I | ANEBCERZT .

© Q20T O

~®o0OTD

8.5.4.2 fH i A3 IR X it /T EEPROM %2

1.

3.

o

THEHE (V#HPD5) .

T AL E S NG sh 28 |, JRef S H I Bl B midiizEsT.
i R171[6] (REGCOMMIT) WE AN 1, KiGsh &7 #5232 F SRAM.
a. EE YLk , REGCOMMIT HahiERN 0.

it R20[7] (ROM_PLUS_EE) % &N 1, k)5 H EEPROM % i .

I R180 (NVMUNLK) ¥ & oy 234 , fif#4i EEPROM.

E—NEEF

a. B R171[1] (NVMERASE) % &~ 1, #kk EEPROM % .

b. EilK R171[0] (NVMPROG) % &N 1, 53 EEPROM Zwfs , LK SRAM P %464 %] EEPROM.

c. BE:SESM6UIMERT (HHEY ) SN, MHEAEMM AT H% . ARRIhET
EEPROM %w#2 , ISR o ¥F s 47315 Hi T ( 4oy i) [A]— B 28 L o A 3845 ) &

B R171[2] (NVMBUSY) B 2 #15 BR US55 K2 500ms , %51F EEPROM #if% 58 i

a. ER BN Ul PD Sagksitir R0, HE NVMBUSY #i% k LLkThit 17 EEPROM Zmfs A
1k

I NVMUNLK #3258 0 LA8iE EEPROM.

£ F—% POR I , W1 EEPROM 4w fEi3h , | EEPROM 4wfit % R16 (NVMCNT) <300 1. s#b4h , i

WHE | EEPROM B #A7 , W<x A EEPROM MN#E 3 2 f7 4%

TNEEHIELS R

R171 0x00AB40
R20 0x001480
R180 0x00B4EA
R171 0x00ABO3
while(READ_REG(NVMBUSY) != 0)
R180 0x00B400

Set REGCOMMIT

Enable EEPROM OVERLAY

UNLOCK EEPROM

ERASE and PROGRAM SRAM contents to EEPROM
NVMBUSY is located in OxAB, bit 2

LOCK EEPROM

#
#
#
#
#
#

8.5.4.3 [ FEBB N IEERIEA 53T EEPROM 42

1.

FREUT RS B () SRAM LS. SRAM LGS ZE TICS Pro Hi2E . 4 % TARGET _ADR_MSB #l1 EEREV
S, SR 12C Hilkf1 EEPROM &3] fRAs S f) T4 MSB.

2. [UPRIBEHEE | Wik REGCOMMIT (R171[6]) B A 1, ¥ iE5h 1724425 3] SRAM.
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©oNOORA®

10.

11.
12.

a. R YEWmERAR , REGCOMMIT HZhiERN 0.

Bk R20[7] (ROM_PLUS EE) #'% v 1, k)il EEPROM 7 i .

it ¥ R173[4:0] (MEMADR_12:8) % &y SRAM Hilik () 5 > MSB , it & SRAM Hiik 454t .

i#id K R174 (MEMADR) ¥ & 5 SRAM Hilikf#) 8 4~ LSB , fic & SRAM #uhik154t .

K R176 (RAMDAT) % & v SRAM Wit i i) SRAM #d , Ks T 75 (AR AZ B 72 46 22 1) SRAM bk

SoF T 48 SRAM bk | EEHAT SR 4-6,

B K R180 (NVMUNLK) & & N 234 | fi#4 EEPROM.

E—NEEH

a. @il¥ NVMERASE (R171[1]) % & N 1, # EEPROM A% .

b. i#ilK NVMPROG (R171[0]) X &N 1, /55 EEPROM Zwfs , LK SRAM P %4E%i %] EEPROM.

c. ER:PESM6UIMEFT (HHEY) B, HEAEM A EES. NIRRT
EEPROM 4af2 , & A SR ¥ R ATIEAR T ( a0y vl [A)— 2k B A28 ) .

W R171[2] (NVMBUSY) B 2| #E PR L% K2 500ms , %547 EEPROM g fi 76 ik

a. IFEE D EZKW. U PD SEidkEiitr N5, EF NVMBUSY #E R LR Ih#E47 EEPROM 4ifE l
1k

I NVMUNLK % E4 0 BlgiE EEPROM.

7EF— POR I, 5 EEPROM ZRiEMY) , ] EEPROM Zrf&it % R16 (NVMCNT) <=3 1. #e4h | i

wHE 7 EEPROM 7 , <> EEPROM J#E 3l 27 7745 -

¥ % TARGET_ADR_MSB (#)-+ /N3l 45 47w~

R171 0x00AB40 # Set REGCOMMIT (Mixed Method only)

R20 0x001480 # Enable EEPROM OVERLAY

R173 0x00ADOO # Set 5 MSBs of SRAM address

R174 0x00AEOQC # Set 8LSBs of SRAM address

R176 0x008019 # Set 5 MSBs of desired I2C address

R180 0x00B4EA # UNLOCK EEPROM

R171 0x00ABO3 # ERASE and PROGRAM SRAM contents to EEPROM
while(READ_REG(NVMBUSY) != 0) # NVMBUSY is located in OxAB, bit 2

R180 0x008400 # Lock EEPROM

B EEREV (W75t i35 47~
8.5.4.4 12C Hi}- R EEPROM &iT A S A4 MSB

# 8-14 JLi5 7 TARGET_ADR_MSB #il EEREV 7B ) SRAM 5 EEPROM Ml . X5 Hegh 1 HiES
NJTEEERA T7EEAT EEPROM 4fe SN Al DUEFBSOX 23 BRI E.

3 8-14. EEPROM [ Fl P el 4R Bt

SRAM/EEPROM 3 | SRAM/EEPROM
HEFHRE ( +§ B ( +%\j§t LIRSS P
#) ) ZELS
12C Hirifiik MSB £
A LS A f TARGET_ADR_MSB[7:3] , LM% B 7 fr 4kt A
MSB. TARGET_ADR_MSB[2:0] %ZiLL 0 B \.
12 0x0C TARGET_ADR_MSB | R ggiffiid %} SRAM Hl EEPROM #4174 fEk &% TARGET_ADR_MSB.
P T Y TARGET_ADR_MSB f{f 7] 1 R i %7 /7% R18 [al3k.
HREZL 12C HihbEAME B | 528 GPIO1 M1 SCS_ADD IjA¢ fil 12C
FATEL,
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% 8-14. EEPROM H I H P Al e Bt (4%)
SRAM/EEPROM #i | SRAM/EEPROM 3
HFHRE (i | SRS (A | SRAMEEPROM 5 5

#) ) EA

EEPROM HUEEIT 5.
AT LAH N EEREV LL#% & EEPROM WU MEIT 5 8iAE ] 2% /45 52 088
13 0x0D EEREV AT SEEAR A P E W
HEgiEd % SRAM 1 EEPROM #HT4RFERIE L EEREV. #R1F47i{f
FHY EEREV {H 7] f Rz ar 4748 R19 713,

9 JO AL HE

#HiE
PAN B2 FHER 2> h B AR T T ofies | TIAERILHER PR e 8t . T B2 P 7 S e o2 1
@A HHE , PURIAE MR BT SeBL AR A R DI fE

9.1 MHfE R

9.1.1 B 51/751

et LA (POR) R T #8F R 30751
9.1.2 £ (PD#) 5/11

PD# S (RS ) W TS AEWT L RIIa6 40 PD FPall. 24 PD# b AT BSR4 7 vt B AT 2
FURR 2R . 24 PD Shi i i P |, ik 85 4F POR 741 UFAG AT &840 B 3 P S I IE AT il AR, sk
9-1 7. WIRVI PD 5 5] R A B i E A5 5, WEIN2] PD 5 5| M Skt BKF 200ns , 4 BEARE A i
7 RGN Ik

% 9-1. PD# 1=
PD# 5| JiRZ BEST
0 AFuAE
1 IEHIB4T

9.1.3 i H25 5 BI#TH 5

JEENE , GPIO L E Bk e T 84 1iE 7. GPIO1 1%4% SPI 8 12C £, GPIO2 1 GPIO0 &% ROM
P
9.1.4 F/RE

# 9-2 JEIR T iZas AR TE 5] BR S

R 9-2. A BHIS HPIRE

SIIZHR M R POR (SPI) ‘wg POR (I2C) ‘,{k;g& EEEIT |[RE 5@ L DA R
PD# 1% 2 BPHIN | PD# MWK H P | PD# MR PR S | &P 2 HSPFRN | T 2 HPRR
GPIOO0 CE# A7 |3 T4 | EEPROM/ |3 HUPAIA |EEPROM/ (3 HIFHIA |15 %K |GPIO A
17 POR ROM i #% ROM 4%
GPIO1 CHER LT |2 BT H A | VDD 2 P4 |GND 2 P |1 mE  |GPIO pNIPE
17 POR
GPIO2 CE# A7 | 3 T4\ | EEPROM/ |3 HIPAIA |EEPROM/ (3 HIFHIA |15 %K |GPIO A
17 POR ROM i #% ROM 4%
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R 9-2. FAMBHIGIHIRE (&)

B4R e R POR (SPI) | % POR (2C) |tz ERET \W& wER \wgg
SCS_ADD | iy 4 33 | 3 diF4f N [SCS 2 HPHA |12C 3 HER A | 22T POR 1 2 P53 | RigH
47 POR A RTHIA
SDIO A& SDIO 4 /0 |SDA 5110 |#ET POR K SDIO 5 SDA #2414 1 S 1T ¥E %
N
SCK AiEH SCK W ehE N |SCL b | FT POR #1 SCK 8% SCL ##i3 I B 4TI S A

9.1.5 ROM 77 EEPROM

HLE N 5 B S EORAE LR IS TR R G AN R, TR T B AR (CPU, ASIC 5 FPGA )
E FH I B &S XA o IR EA ROM B B A& N H B SR v LUEH 3 E ik B
LMK5B33216 #174mfE. LMK5B33216 $24it 7 ROM 11 LATEJH sl i SZ e BRI G i e, JE34E T EEPROM DATE
ROM T AN & S BRE fovF H 5 R shist 8l . 15 S 0 ROM #4054 R EEPROM Z #/5 , TREZER.
9.1.6 BFEHT/F. BIERHEERES BIRE

9.1.6.1 LELE I (POR) HL%

LMK5B33216 &% | — /W B _EHE L, (POR) HLH |, % HLUS AL E LR T 00 2 B 28R AE EADIRAS

« A Vpp WEZHIEHCRITIE 2.72V L E

s PD#SIICAITIE 1.2V (&b Vi) BLE

9.1.6.2 MELHLYR#L L H

WE R4 VDD 1 VDDO HL ) 1 LAEE 5 2 OV #HTF2E 3.135V (A 3.3V HIEHIKED |, JF Hikd A 2 5
PEH T SEILAR E 2 A B (AT 1ms |, TG TEAE PD 5 5] L3I B A28 BD ] WA RE R 2840 1 L 751 . ] 9-1
JE7R T PD# 5| AT LA 7S sl i R G ENLERSN |, LA A2 R G IR P R

AR 2 5 E Y R S PRE E 2 A I T R T 1ms |, WA Zi4EIR PD# 5. 155 b MK I3 |- H.

W XO 50221886 70K ik | H S EAE PD Sk A 1 Z 5 WIE XO Hdl | AReah®ul VCO Il 354 2
DPLL FEuE%L.

Voltage 4

VDD_IN Decision Point 3: —
5 VDDO_x
= 3.135V
200kQ Decision Point 2: =T
VDD_PLLx/VDD_IN/

PD# |: VDD_DIG
2272V

Decision Point 1: —
PD#
21.2V

4

ov

—>
Time

XO Reference: Valid or Invalid

XO REF Valid XO REF

B 9-1. MER YR _E A AR

9.1.6.3 \XUHEIRHL L&

Wi VDD 5t VDDO HLE FH AN A B YR HLIK S |, TI AT A IR 2 & T 3.135V J5HF4h PLL B, XA LA
JHIIEIR PD 5 MK P 2 P R ok s . PD ST NEL S —ANi%EH:3] VDD_IN 1) 200k Q@ HLFH | 4l 9-2
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Fi. PD# 51 %] GND 2 [af— /N i 28 5 T FI T 5 7 26 b B — R/ — A~ RC I3 8. It RC I 13 4
AT TAEE PD S G HUCF Rl PR | BRI RO EATT B T 3,135V, @TE VDD HLUE S| 2 i
417} VDDO HE5| .

s A R SR N A B PR PD# 3 IEE AR | DEIRE E RS | EETE R E AT

W1 XO ) ZE 12245 Frid , XO FEMELIE PD 5K s 3 ZJa AR, A REmRIIIHE VCO FH4iskAa %) DPLL
SEHETAL,

Voltage 4
VDD_IN Decision Point 1: - — —
VDDO_x
200kQ >3.135V

Decision Point 2: | — —

PD#
VDD_PLLx/VDD_IN/
VDD_DIG
Cro# I 2272V

Decision Point 3: =| —

PD#

>1.2V
ov >
Time
XO Reference: [ Valid or Invalid XO REF |!| Valid XO REF |
B 9-2. MXUELIREN b FR TR
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9.1.6.4 JERAERSS b A s IR A

ik VDD A% IR LAAE B 7 AN, BUE OV & 3.135V (218 RH R N RF 4L 100ms |, T @ IAER
VCO 1tk , EEFTA N EEIRITE 3.135V Dl b. N TSEBC AR, ATCMER UK AL L/ b iR 7 1%
2, HEIR PD 5 A LT 2 BT e de

U SRATART A% FEIRAE PD 5 MR HE P 21 i B T 6 3 AR ReRHTH 2 3.135V B, B4 ] AFE AT W% IR AT G &
ARG AL, DLFE R VCO &HEF PLL B ENFE51.

9.1.7 XO 551 2E 18 3ER

T 408 XO Wb A /E BAW APLL Al 38 APLL A UER L dER N |, BI7E VCO KHETFIE 2 1T , XO AR
& AR SRR AR E , A REAIh LB PLL 8 fd it B sh. WiR7E VCO KHEZ /i XO e A faE , VCO Kk
20 4B IE PLL 4 fdd b i eh S 8.

W XO e JE shi e e sl b i I (B, BT YRR S e AR R M ), T #U0K VCO KR
FFaamf ] 2EIR B XO FaE fa. N TSk B, v CAMEH M X B4 L d h ik k2 — |, ¥ PD 5 MK H-P
B v PR I IR ) XO I eh e g J5 . AT DALE XO e ia e 5 K B a2 Ar , M F-shfil & VCO Ky
PLL 8371,

BAW APLL 1 VCBO £ ] Ak |, XHTERGM XO kB s A UK. 24 XO JEfEf 240 , BAW APLL &t vl PL3k
4. 24 BAW APLL S52% ) DPLL Z5-&{E I |, XO W Zi7E B E At ot ¥ DPLL ik fiia 2%

9.1.8 £#/5 APLL2 LDO > XO {£H

IR XO e A A R HYR (PR R Besd ) el | H XO fyHRJERE A H0H| L (PSNR) 862 |, ] XO H & 774 1)

g 75 2 HHELZE IS b o . ZE SRSV R, CAP1_APLL2 ( 51 22 ) AT HAE XO B AR HIE | AT FR it 5 fa

MIEINFEE . B 9-3 e — AR HER , Hrh IR T 4l APLL2 LDO R4k XO fiEH.

N T AESE B R Se B IE H IhAE |, B s A 2 LR R

o APLL2 AEAFAERPIRES

« Y% LDO [WH AL 20mA

o NTIRBHERN PSRR AL , AAI7E VCO2 WL 53~ B A APLL2 LDO

« ZIM) CAP1_APLL2 5| %t 2.6V , LAEH LIS APLL2 f6e 741 |, I HAE—2 2 [ BA /N 2ms HIZER -
APLL2_EN =1 — Uik &, — APLL2_EN =0

%% 9-3. APLL2 LDO PSRR ¢

K (KHz) 8, (mA) VDD (V) B (°C) PSRR (dB)
1 10 3.3 25 52
10 10 33 25 54
100 10 33 25 62
1 20 3.3 25 51
10 20 3.3 25 47
100 20 3.3 25 56
90 R 15 Copyright © 2026 Texas Instruments Incorporated
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2.6V CAP1_APLL2

LMK5Bxxxxx

v
VDD

X0 ouTt » XO

&l 9-3. 25 CAP1_APLL2 £t X0 A

9.2 HLAI

Kl 9-4 JE/R T H B T2 LMK5B33216 Fl4M A LB IS5 TR B .y P AZ B I 5 | BURIOBR ST Bt FELDR S RIS 77 H
VEIEW . B P RN T I i N RS 5 B B LVCMOS fZ3h LVDS. HSDS. AC-LVPECL #il HCSL i}
BhEz RG] BN, ZME LVCMOS ik %7 w5 DK 30 28 ikl & 70 i 45 M 25 ki 82 3.3V LVCMOS #irthh , Ml /2 XO i
N8 8 g N\ LR 208 . LMK5B33216 1] XO 5] ImT LAE:52 3.3V LVCMOS #it N\ . JIT 75 I /150 o 25 4 i B /E S
WL% R0 B AL E , FE RN T WUE . B /O 5] B 1 48 b i i BEAN R iz A PHGE 008 15 B BRI IR S . 12C
oY, SPI 51 IAIHADZ 45 1/O 5| AT DL B FHLE M ( KRB ), DMEXT LS [ED 233 T gm AR AN gz i), JF MR
K

BN o
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y €4, CS, C10, C11, C12 sized for POR brownout
FB1 optional if INO is unused withstand. Values can potentially be reduced.
vee FB2 optional if IN1 is unused
FBL —103A VDD INO £85 V= Place close to pins ~\/ u1
0402 220 ohm
GND -I| 4 41_{ vpp_pic outop |2—0Q0P
outo N 200N
anp | VDD APLLL X VDD_APLLL_XO
B2 03A VDD _IN1 0201 ouTLp |5 __OLP
0402 220 ohm ano | g;él OIUF VDD APLL2 23 fypp apiin out TN 401N
. '|| €22 |[0auF VDD APL3 47 |yoo apus ouT2p 12 _02P
0201 - ouT2 N 1302 N
FB3 ——03A /DD DIG €23 |[0duF VDD INO 33 -
9| VDD_INO
0402 220 ohm oo Il —g27 - outap 15 03P
C24 ||0auF VDD IN1 37 T 14 03N
9| VDD_IN1 OUT3_N
ca oo || —g2H| - -
1uF GND '|| €25 ||0auF  VDDO 01 1 | yooo 0.1 ouTap |24_04P
0402 0201 I - ouTa N |25 04 N
= €26 _||01uF  VDDO 23 11 -
i VDDO_2.3
GND GND Il 0201 I - outs.p p2205P
GND -I| PMML“ VDDO_4_T0_7 outs N (2605 N
oo | DOX 1355 vppo_8 T0_13 outep (=22 06 P
0201 oUTe N [-30_06 N
GND '|| €29 ||0JuF  VDDO 1415 44 |ynno 14 315 -
0201 1 - out7p 32 _07P
our7N 3L _O7N
€30 |[0duF  CAP DIG 0 -
i CAP_DIG
oo - outap |SL0BP
GND GND GND = 2 cap_apLL1 outs N 208N
Replicate for each VDDO supply cis oo | Pl APUL2 CAPL_APLL2 outgp (24 Q9P
group. If a supply group is unused, From XO/TCXO RO ° | X0 0402 - OUTO N |33 09 N
connect directly to VCC (ferrite bead 3 1 33 || 10uF CAP2 APLL2 21 CRLACIE) 8
and capacitor may be omitted). R10 0.1uF ano | 0407 CAP2_J outto p Lss_010P
Option for voltage divider if DNP | C34_||10uF CAP3 APLL2 20 Y 57010 N
needed. Source must be able to GND || 0402 R R
drive DC path to ground, or AC €35 || 10uF CAP_APLL3 48 59011 P
load to ground with added GND '|| 0402 11 CRAE OUTLP o
capacitor after R9. GND CNIZEN
INO/IN1 can accept DC N P 34 60 012 P
INO_P ouT12_p
+15V10+33V spio mcy R12 SDIO (SDA) or AC coupled inputs. INON 35 Tl ouTL2 N 6L 012 N
00 Programmable ——— !
termination options for INL P 9 f e p outisp b3 013 P
R1 R3 RS R7 RS c1s desired input type. NN 38 | iy ouTis N 62013 N
10.0k 10.0k 100k $4.70k  $4.70k 33pF - -
DNP DNP DNP SDIO (SDA) X0 9o ouTia p 42014 P
SCK (SCL) Input filters recommended for SPI ouTi4 N 43_01d
« GPIOO ‘communication to prevent &
GPIOL ck mcy  R13 CK(scL)  cross-contamination to APLL2 VCO ourts p 6015 P
GPI02 00 through LF2 pin; not required for 12C SDIO (SDA 16 o0 orer as_os
PD# SCK (5CL) 17 Lsex -
(=13 SCS (ADD SEL 18 T'scs oo cs_llowe |, o
33pF k1 |6 LF1 [To20T
R2 R4 R6 c6 50 19
GPIOO LF2 3
10.0k 10.0k 10.0k 0201 = GPIO1 64| epio 1F3 | 493 0201 [I-eno
0.01uF GND Pl 10, ] Cioz I
R14 GND
sCs MU SCS (ADD SEL) PDY 36 | poy oND (0AP) |55 0402
GND 100 —— /\-- Place close to pins --/\
GND GND LMK5B33216RGCR
POR: 17 GND
GPIOO is input, selects ROM to load (VCC, GND, Float) 33pF
input, selects SPI mode (VCC) or 12C mode (GND)
is input, selects ROM to load (VCC, GND, Float) =
y GND
Normal Operation:
GPIOO: Programmable GPIO Clock Outputs
GPIO1: Programmable GPIO _—
GPIO2: Programmable GPIO LVCMOS Example
AC-HSDS Example DC-LVDS/HSDS Example
ox P c13 ||oauF oxp R
0201 11 Load o
Ox N c1a_||0.auF o
0201 I
o N
Load

& 9-4. JLAU N 7R
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9.2.1 i/ ER

FEMAN IR, 3575 B DL T BT R S HOok St B AR B ik it

1. SVIIEICE . LA E O TR ( MCU B FPGA ) 8 L) Fildmit.
2. WD ARYET I GPIOT WE N 12C 51 SPI #5811 .
3. XO Hid, {55 RB UL RIMZHRE BEARGE . WA 5 B L LU MR 561 | 155 189 XO N A s fa e It
TCXO 5 OCXO :
a. MiRREMRAARUE (#1401 SyncE. SONET/SDH. IEEE 1588 )
b. f# < 100Hz N E A L] BEAR T i AR A i
c. % DPLL #% < 10Hz

4. XFT4 DPLL/APLL 3 , #fiE LL R &30

NP - AR Bt e g R Nk A

APLL Jt#E - B— M EARBERP VCO |, s H FIER BT XO
B AR, ZEpPiat

DPLL &5 56 fli Kk TDC A

e. R75F% DCO #A 5 ZDM

5. ISR AD PLL W%k 0
6. CIRZSH A AR &
7. EIJEHL

oo oo

9.2.2 AR TR
FESTR R e, ORI R 23R

1. {fH TICS Pro w23k A i) 884 GUI $AT 0B BEHRAE |, MBS 4, HHESA PLL iRt |, ¥+
NIFFHRE AR T AREE. TSHFFRRE (It &N EE N ) DUS BN
o FEHLEF TR LR AT O A AR R BT RS |, SRR REAL (B SWRST 17 ) LUA shas

4. £ SWRST 2 Rij%X & SW_SYNC , Ji:{E SWRST 2 J&i#k: SW_SYNC.

2. ¥ GPIO1 5] jiifeit LIk $ 12C @ 580, SOGB4 B GPIO1 $im % VDD_DIG LLik# SPI (54
o B H SRR S TR 2 4 110 5. 1EZ 5 GPIO1 il SCS_ADD HjfE.
o EFEXSE /O J5 AT K HLTRE 12C/SPIL A2 4 1/0 51 ( 1.8V AT ) R R E LA 5] .

3. IRMBIRGAIA (XO) (Ui B XO S,
o A XO, HHFRHA BB RN AT A H HIEAT SRR ] R T AR AR R R
« LMK5B33216 HJ 7t XO 5| I B #4525 3.3V LVCMOS #i A\ .
o GEIEEER LDO Falkas N XO At |, st i e e il DUBE G B Y 75 5 i A XO B8Rl .
* TICS Pro : fit & XO #HZFELIULE XO i .
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4. N EF A APLL 3G 40 1/O , 4 H TICS Pro #%n ~ 77 :Ufic & 23 F % & -

o JEUERION BRI A GEFERITE F1HT LVCMOS ZEZE M R A B L 15 B TR

- TICS Pro : X1 DPLL X , P& FE#E A b 28 B LAV Be S HE N B OR B 88 82 IV BESR . 1E 2 I Bl
FIA

* TICS Pro : x> DPLL #&X , A& DPLL iy NGRS AN . 15 S 6 B A\ Z 5 R a5 7o

* TICS Pro : BLE K HHAL VCO Ik ( ez ) 80 XO Wb ( JEZeieibizt ) ff/> APLL JE4E.

* TICS Pro : N&/N T E BT 3= IF B2 A1 APLL 3%, TICS Pro AJ LAi14 APLL % Hi 1) VCO S5 Fll

Y AMERVEE o N RIR B /D SR PRI 4B, 25 R DL i H e A TR PR R

— P AHAREE L A Rl AR (SO ) 4, TERTRENIIE T A B A BN A A A 1 s ()
411, OUT2/0UT3 #1 OUT14/0UT15 ) LLFE 2 AR Th %,

- AR ZE [fourx — founyl L THEIB i SETa (4140 , 12kHz 22 20MHz ) A, N5 B
. NRWREW/DIBTER S, EREE T PR T 4 AR 0 2 /0 DU ANERAS 51 ( VRS, &
B EEE R S ) BT R GATRTRE |, TR I LR R R R A %t 4H Bk o) B IR SR B
X Sk 2 AT T R RSN DA S B G D

- AT LVCMOS %t ( R F4RI8 ) |, Bk IS Ho At ) sh Uk Y 22 oy far R AT R . SR
LVCMOS %t , 154 HXGEIE 54 LVCMOS 3 ( +/- 8 -/+ ), HRE AR LVCMOS i R s
2% H AT A2k .

- RN ARAEFRTE R, 155 R A 1 T e B et SR A 4 4 LA AT I ()
11 SMA. SMP i)

TICS Pro : It B4 RS 25 .

- FCEHr i IKSh 2 s LA LB S B8 I B N2 N BER . B S [ I #1 i t11 A0 35

- ECEFHERD AL SYNC 4. &S W 4 i /7 (SYNC).

- BB R A SRS DL &% APLL F DPLL 835k, 5210 LOL A% it 55 2

o WRPERTHE RO IRHR A E SR TR R 2 43 e e s 1 FE R AT R AR
- ZEoyEH ARG N T A A AR E |, R HIE Y A T RS
- LVCMOS %t BA P B | W BE4%UKE) 50 Q fizk. LVCMOS Voy HFH &5 LDO ZiEHL s

( 1.8V 5 2.65V ) HisE .

* TICS Pro : fi & DPLL ¥ 5%

- FEMRERAT SR LLR |, FEVERE R 2R N E] TDC ASJEEME A A1 XO/TCXO/OCXO M, fEIR A 5 AL | FEifk
M 701 DA ik 60dB/ -3 SRR (1) 7 B P T2 A3 IR 5 B e T HERT N XO 22 8] A X6 A A g
7. APLL A 55 il B BONAE APLL 7 %5 2 _EHRAt3EERI N . TDC A1 XO FHALEE 75 (1440 0 o

* TICS Pro : BLE K TDC St LR A 75 (19 F 1 44k DPLL TDC R 5 v ik -

- A4 EERE 400kHz ik TDC M3 X Fiih oL T T LAEH 2 8645 98 (<< 10Hz) 1 TCXO/
OCXO/XO Kt B MR Fa e AR , W 3 FE SyncE F1FAth FH 1.

- L4 EE R 26MHz (i Kk TDC 38R LIS B i (R IR A5 N TDC M ok XA 0 T SR o2k A1
DA T vty FH AT e 7 2 O B S 1) HL A R 491

* TICS Pro : i FE M iz ( inflT |IEEE-1588 PTP ) |, iy DPLL ¥ % 5 fl DCO K if4m A $iE &
K (LA ppb NHAL ) o FDEV SBKFIEMIIE APLL DCO #iZ 4K #4TiHHE . tRFHE | 7£ GPIO 5]
- J3 F FDEV_TRIG #1 FDEV_DIR 3| i

* TICS Pro : #1575 Zrf e MEd N B4 s AE AL | & AR OUTx it E ZDM. 155 % 77 8.3.20.

TICS Pro : JyFEANFE i N B R AN M PS04 7R 5 B W 4% 28 Bl A N 45 /8 H W92 2% SRR O AR Y [

W, AR . E SR AL

o BIFLEA . WEA B TERURE (L ppm AEAL ) .

o kISR L BEE IR CVRME (Toate) DA VRS I U4 NI B B 3 B0 30 S 18 O 16 ) B TRl
e X RIBER BRI | RIS Fo 1 IR B R B0 B ToaTE

o Bl BRI O BME (Tearyy) PARR V&L B TUAS B0 B 1, B HE IR B0 1 & T )
5o

o 1PPS H7 il 1745 - W EAMI KR S RE , BRHEIN IR RN & J £ 50 .

o BUF A WEERAGHERE T, LA FTE B8 AR5\ W i g X R vER N AT IR I
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6. TICS Pro : Jyf/MliaHRC E DPLL BUE Kl AL 7 P il sk 418 . 628 PLL BUE 27 ML 5/

iR

©  DPLL SHERIFHBERL M < 0BRGN 28 1 B e B B R A R
7. TICS Pro : 4 ZHC B RARE 5| AR Wibs & . 16 S R A5 H T 7.

o EBEFTERPRSE ST RAHIEMIRE) 2R ( 3.3V LVCMOS BT ) « JTIR 75 AN s b .

o NS R AR IR, AR 7 B AT AT R R A bR AR A BRI LA B 1T
8. FHRELLN IR G AEN

o FAHHFEAUR SCREROC (U ) AR A H AT AR A SRR F IR .

- M - OUTS5 A1 OUT6 L) 156.25MHz F1 312.5MHz it mf DAFL 524855 g () VDDO HLJs | 11
OUTO #1 OUT3 Ef#) 100MHz F1 122.88MHz % 1 7 DAL 52 #pdt i) VDDO Hi i
o BB BIRFIRT IR R IR
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9.2.3 Wi 2¢

HS P IAIRAERR ), TR 9-4 Fron BUARAEE 75 1

2% 9-4. i HH e B AR 7 15 75 il 24 22

Hr i3 [MHz] AR APLL 5 B
312.5MHz HSDS BAW 2]
156.25MHz HSDS BAW L]

125MHz HSDS BAW 3]
100MHz HSDS BAW 3

322.265625MHz HSDS 4 LC (APLL2) L
245.76MHz HSDS 4 LC (APLL2) 3
212.5MHz HSDS f£4i LC (APLL2) L

161.1328125MHz HSDS £ LC (APLL2) 3
155.52MHz HSDS 4 LC (APLL2) L
153.6MHz HSDS 4 LC (APLL2) 5
122.88MHz HSDS f£4i LC (APLL2) LE
100MHz HSDS £ LC (APLL1) 5
50MHz HSDS 4 LC (APLL1) L
9.3 JAERIHELE

I 3 A7 5 R T AR A P A B LR KR P PR T A

A5 P 214 )90 B 07 A 4 i AR D PR e 3 #8705 O B AN M i b IS A R FEL
He AR AR B0 IR i ) R R A RS Rl B A s P2 o o L D R
He AR AR BRI by N\ R R

AR, TULEREA GPIO 5l LR B L BE ( 10k Q HFEAIT B4 3.3V, 5 10kQ HHAT T
fi ) , BMESE POR ML e T 1

o BIERKEE GPIO I B 2 LN #I0  r mm BELU A A S o M 4 s RS i

« EEMTH] LDO a5 A 4MH XO/TCXO/OCXO ik i .
- ARG A I B L R Rk Sl A 2 S R H R YR B A R R A A S SR

o BFEH T U R #E 12C B SPI 5 10 Sk DA B B4 =k 51
- IXFERLAE A TI USB2ANY #2081 TICS Pro #AF T AX 2845 8 JE BBt A2 Wrdb AT JEM 3 gm AR -

9.4 HIFFHCEIN
9.4.1 HIFZEK

9-5 Jierr 1 HIUE S LA AR AE PCB 7 BT O A P A DL JRCE T 3. R R AR 2 AR TR I, U AT DGR A
0402 Juff. WA LEAETTIEM , WA 0201 AR RS i) L% 48 LT (45 S A k. o AF 0N AN 1 X)L 5 20mT A
M. (855 B A a8 5 A AT F U R) RO BE RS VT BE A . Ao P 5 3 3 1 T )G PEL 0 % 1 P 2 4 1) ) — M4

Hi
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1T
[ | |
I | /I
) | |
| |
[ | ] |
) | [ |
| ]
| |
| |
| O[] ¢
|
|
inannn
Back Side Component Side
( AEAR R AR e 5 B SERRA 8 )
E 9-5. FHLYRSZ B B A B B — s B T
9.5 fif&
9.5.1 # /G758

Kefm A\ XO/OCXOITCXO At i -5 AT AN [ SIS (KA &I IS Bt A HL A B S PR 8 2545 5 EAT RG2S

A T B (. HE. FPGAL ASIC ) ) R/ e P A0 RAE I L K R G iR s Al i K25 1 XO/
OCXO/TCXO KT EAM 7 o IXLEIR R 2 R MR V7 s AR A VA FE AN S E e

kG I BRI DA I B 5 A PP BT 50 Q Hidi (B 100Q %4p ) MLk BRI IES:.

Ha 55 % P A SR TCEAESEE 1IC [ —{ ) VDD #1 VDDO 51 jiikt |, 20 BEHTCEAE PCB 53— M IC 51ATF 5.
BB A 20 LA 4 7T LU A S (0

KSR AR FEIL CAP_X Al LFx 5] A .

A TTRE , 8 2 AN SR T PR S 2 1 AR S R IR B s R T T

iz /b 6x6 1% fL77 20K 1IC Bt/ B R AL I H 31 PCB He~F 1

TBS I AI. EREF A TG 7 B oy P IR R E SRl LR R PR S AR B o il .

9.5.2 Hr /gl

LT A& Bl FL AR (PCB) A R AR Zrn o], Herb o 1 388t SER K R I DL K2R AF DAP Al PCB 2 [ (¥ i k223t
EHE. SEIL DAP JHE IR AR AR R R B . PT AR E N 2305 5 10 OUTx XA AT ZE 8 A2k | JH 2 A
ZRPHBTER (EH 9 100 BRUEZZ) ) .

K 9-6. LMK5B33216 [ PCB fiRn=fl , TE
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

LMK5B33216RGCR Active Production VQFN (RGC) | 64 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216
LMK5B33216RGCR.A Active Production VQFN (RGC) | 64 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216
LMK5B33216RGCT Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216
LMK5B33216RGCT.A Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216
LMK5B33216RGCTG4 Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216
LMK5B33216RGCTG4.A Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 K5B33216

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI'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. TI 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 Tl 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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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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