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HLERED IN ouT DPLL APLL | VCBO Mif[MHz] |'EEE 1588 PTP Xg y7 Y7V =T
LMK5C33216A 2 16 3 3 2457.6 7L
LMK5C33216AS1 2 16 3 3 2457.6 HH
LMK5C33414A 4 14 3 3 2457.6 L
LMK5C33414AS1 4 14 3 3 2457.6 HY
LMK5C22212A 2 12 2 2 2457.6 L
LMK5C22212AS1 2 12 2 2 2457.6 »HH
LMK5C23208A 2 8 2 3 2457.6 2L
LMK5B33216 2 16 3 3 2500 L
LMK5B33414 4 14 3 3 2500 7L
LMK5B12212 2 12 1 2 2500 L
LMK5D33414 4 14 3 3 2560 7L
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VDD_INO 33 INO DPLL V7 7L > AD R

VDD_IN1 37 IN1 DPLL V7 7L A0 R

VDD_DIG 1 p ;gﬁw@ B, BRI LET, 7a—T 4V DEEICLTZY, GND [ZH# L 720 LT

VDDO_14_15 44 P OUT14 HL 0 OUT15 DR

VDD APLL3 47 p APLL3 (BAW APLL)D &R, EIICHRIL 3, 7a—T 47 OEEITLIZD, GND ([Tl 72
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CAP_APLL1 7 A APLL1VCO Ml LDO /3A/8R avF 4, #tas 7 HiEid 10pF T3,

LF2 19 A APLL2 HIDSNE N —T 74 B a2 T 0%, #EbEa 77 L HiIE 100nF T3, #EC DN T
1%, ZBIBLTIEEW, APLL O/L—7 7404 (LF1, LF2, LF3)

CAP3_APLL2 20 A APLL2 VCO HIDWBASAT A SRR av T o4, fi3tas 5 4L 10uF ¢,

CAP2_APLL2 21 A APLL2 VCO DB AAT A NARZ A F o4, #EEa 74 f1X 10uF T,

CAP1_APLL2 22 A APLL2 VCO ] LDO /A /8% mr T o, fE5t= 5 HEi% 10pF T,

CAP_DIG 40 A FUHNL a7 aPy s H LDO NARR AT, a7 U HEIE 10uF T,

CAP_APLL3 48 A BAW APLL IDWER SAT A SA /SR 2 F oW, filEa 7 il 10pF T,

LF3 49 A BAW APLL AN —T 7 v 2 ar T o, #iEka 5 HEid 470nF T, ZERlic o0
Ti&, 2BMRLTEEN, APLL OV —F 7014 (LF1, LF2, LF3)

AHTayr

X0 9 | XOITCXO/OCXO ANy, P XO AJTHESRORERUZ DUV TIE FHR# AT (XO) 25 ML T
LTE&WN,

INO_P 34 I DPLLX ~® 1 KU 7 7L AN, F7-1% OUTO F7-1% OUTT 1oy 77 & ET, WU 7 7L

INO_N 35 | VANTFREIRDBEZDWTE, V7 7L AN BB TZEN,

INT_N 38 I DPLLX ~0 2 IRV 7 7L ANST, E121% OUTO E7213 OUTH 1o 8y 7 »ShvEd, N7 7L

IN1_P 39 | VANTIREIRDOR B DOWTE, V7 7L AN B HRLTIZEW,

Y=

OuTOo_P 2 (o] 7ay 7141 0, DPLL U7 7L A AF1, XO, BAW APLL, APLL2, APLL1 73 —ADEHR,
SYSREF/1-PPS i /1% R —k, 70s' 7 AAfig/a 2 AC- LVPECL LVDS, HSDS, HCSL.

OUTO_N 3 o) 1.8V LVCMOS, 2.65V LVCMOS DWW AT, A DRRELKIHOFEMIZOWTIE, Zay
I ESB L TIZEN,

OUT1_N 4 o 7ay 7147 1, DPLL U7 7L A AF3, XO, BAW APLL, APLL2, APLL1 73 —ADEH,
SYSREF/1-PPS i /)& —hk, 7'mnrJ LnhE7e 20 AC-LVPECL, LVDS, HSDS, HCSL,

ouT1_P 5 1) 1.8V LVCMOS, 2.65V LVCMOS DWW hmTd, A DR EEEIROTEMIZ W T, Zay
I RS TIZEN,

OuT2_P 12 o) 7ay 74 2, BAW APLL 33X TN APLL2 h B0 ER, 7’17 T AT REZREA: AC-LVPECL,
LVDS. HSDS, F72i% HCSL, H /1O ELKEIEDFHMIZOWTIX, Zay /i a5 BL T

OUT2 N 13 0 N

OUT3 N 14 ) 7ay 74 3, BAW APLL 53X TN APLL2 h B0 EIR, 7’177 AFTREZREA: AC-LVPECL,
LVDS. HSDS, F72i% HCSL, H /)OO ELKEIRDOFHMIZOWTIE, Zuay /i haSBL T

OUT3 P 15 0 X,

OuUT5_P 24 ) say i1 5, BAW APLL %7213 APLL2 7250 %F, SYSREF/1-PPS Hi /1 YR—b, 7Fus
Z LA R AC-LVPECL, LVDS, HSDS, £721% HCSL, ) D% E LRI OFEAN SN T

OUT5_N 25 0 W 7o s I EBIRLTIES,

OUT4_N 26 o) say i) 4, BAW APLL £721% APLL2 7250 F, SYSREF/1-PPS Hi iz YR —b, 7us
Z L AlHE7 2 AC-LVPECL, LVDS, HSDS. 7213 HCSL, 71Dk E L&D FERNZ DT

ouT4_p 21 o W, 2y s M BIRL TS,
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247 B
LR &5
ouTe_P 29 o sy 1 6, BAW APLL 713 APLL2 750716, SYSREF/A-PPS A% H—h, 7us
S L E[HE7 i : AC-LVPECL, LVDS. HSDS. %7-1% HCSL. H /)0 i L &IOS U T
OUT6_N 30 0 W a2 AR BIRL TSN,
OUT7_N 31 (o] sy ) 7, BAW APLL $721% APLL2 250 &, SYSREF/1-PPS i i&HR—b, 71
Z N AIRE7 A AC-LVPECL. LVDS. HSDS. %7-1% HCSL, Hi /)0 i L s 5T
out7_P 32 0 . 7y 2 EBIRL TS,
ouT14_P 42 o sy /) 14, BAW APLL, APLL2, APLLA H35500Y— 2, 705 Mahers B AC-
LVPECL. LVDS. HSDS. %713 HCSL, tH /) O L&D TIE, 2y 7 i)
OUT14_N 43 0 (OUTX_PIN) B AL TS,
OUT15_N 45 o Jey s 15, BAW APLL, APLL2. %713 APLL1 7 B07ElE, 70T Al EEATEt: AC-
LVPECL. HSDS, LVDS. %7-i% HCSL, tH /) O L&D TIE, 2y 7 i)
OuT15_P 46 0 (OUTx_PIN) B BL TS0
ouTs_P 51 o vy i) 8, BAW APLL %713 APLL2 750N, SYSREF/-PPS I )% #4—h, 7z
S L H[HE7 3 AC-LVPECL, LVDS, HSDS. %7-13 HCSL, H /)0 i L &2 IIc >\ T
OUT8_N 52 0 i, ray 2 R BIRLTIEEN
OUTY_N 53 o vy i) 9, BAW APLL %713 APLL2 7607, SYSREF/A-PPS I )% #4—h, 7’
S LRI/ AC-LVPECL, LVDS, HSDS. %7-1% HCSL., H /)0 i L &2 IIc >\ T
ouTo_P 54 0 1, 7ry s R BIBLTIEEN,
OuT10_P 56 o Jey /177 10, BAW APLL %7-13 APLL2 75071, SYSREF/1-PPS Uﬂ'j%:*h“ ke
2’5 NATHEA A : AC-LVPECL. LVDS, HSDS. E7-1% HCSL, HiJ)akiE L i ZE Mz o
OUT10N 57 0 Tk, a2 EBRL TSN
OUT11_N 58 o say 274 11, BAW APLL %7213 APLL2 260, SYSREF/1-PPS Hi iz R—k, 71
2’5 NATHEA A : AC-LVPECL. LVDS, HSDS. E7-1% HCSL, Hi/)0#kiE L i ZE Iz o
out1_p 59 0 THE, 7y 7B BIRLTEE,
ouT12_P 60 o Jey /177 12, BAW APLL %7-1% APLL2 7507, SYSREF/A-PPS /1444 —h, 71
25 KR AC-LVPECL, LVDS, HSDS. F7-1% HCSL, HiJ) 0k i L& i 2z
OUT12 N 61 0 Tl Za 2 I EBRLTIEEN
OUT13_N 62 o Uy /1177 13, BAW APLL %7-1% APLL2 7507, SYSREF/A-PPS [ /1444 —h, 71
25 KR AC-LVPECL, LVDS, HSDS. %7-1% HCSL, HiJ)mak i L& 2oV
ouT13_P 63 0 Tl 78y R BIRLTIEEN,
oy I IR T —5 A
POR:ROM o ZElI 1]
(3)
P02 10 Vo, S BEEE: 2B BLTEE GPIO AHY
SDIO® 16 /0 SPI 7214 12C 7 —# (SDA)
SCK® 17 | SPI %£7-1% 12C 7mv 7 (SCL)
POR:[2C 7RL % L7} (GPIO1 %5 L8 SCS_ADD it 3518 2C ST A2 Z—T = A
SCS_ADD®) 18 IS 2)
BHEE: B BLTIEEN SPl Fo 7 EL b (2 Ih1E)
PD# 36 | FRARDTEIAT (T 2747 Low), Ve ~D I 200kQ F LT v
POR:ROM o 3EH 1]
(3)
GPIoO %0 Vo, S EETE: 2B BTSN GPIO AHY
POR:GPIO1 #5508 SCS_ADD #he
(3) _
GPIOT 64 Vo, BEEE: 2B BLCES GPIO AHY

(1) P=

B, G = /TR, |
@) a7 CUATAEIIEE 52N TSN,
HENTOEE A, FlART A T HERE

/DI

= AJ1, 0= 110 = AEIHA A=TFur | S = Hiik,
THBOVRENEE R, B DT T T T TANDIL T FAT VA L~ LT I3k
(&, 2 7Y% IC OIKICEE T DB EDPHYET

(3) BRI 7 HEIT PD GND# 2 Low D5, 3 L-ULE—RRHFRIDOHA :555kQ 75 Ve~ 201kQ 735 GND ~DOWNET A4, 2 L

SOV ATTE—RBENMEINTODEGE
(4) WNEB 2.6V LDO ~? 670kQ 7 /VT v,

:GND {

IZPNES 408kQ 7 LE T,
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6 1%
6.1 X RAEIE
H R COBEREFMN (Frcrtidoianpry) (1)
B/IME BoxfE|  BAL
vDD®) a7 B EE 0.3 3.6 v
VDDO®) 1 IR -0.3 36| V
ViN ray s Br 0y Ao NS EE -0.3 VDD+0.3 \Y
Vout Loaic a7 O B ERE -0.3 VDD+0.3 \Y;
Vout sy o0 W ) R i -0.3 VDDO+0.3 \Y;
T BEA IR 150 °C
Tstg 1%%(ﬂ§%ﬁ -65 150 °C

(1) THa R K ER ) OFFASN OBMEIL, T A 2D KFERBEDIR IR L7225 ATREMEN B F7, T R KER 1L, TNHORFIZBWT, £
T THESERDVESR A N ORENTABE B X DOV D5 TH ARG D IELKENET D2 BT DO TIEHV ER A, [kt KER )
DFEFHAN T T HEREIMESME I ORI CHERA 28, T RANZERITHEEE LW ATREMEN DY . T A ADISHEME: , BERE ., MEREIC 2
ERIFL, T HAAADFHEHEO D A REERNHVET,

(2) VDD i _ToaT B -3 EE A IS LET, PD# 28 High 1231 % FF B THER SU—74> Utwk (POR) 2SR HSNBRINT, 2
TD VDD a7 &EREA AT HHERHVET,

(3) VDDO (Z T _XTHOHAEIRE L FXEEEBLET, VDDO_X 1T, FFEDOH ATy VO EREELET, 22T X IETF v b 17

VI RERLET,
6.2 ESD E4&
& By
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 (ZHEHL, §~Torr (D +2000
V(esp) HERE F A2 BET /L (CDM), ANSI/ESDA/JEDEC JS-002 (ZHEfL, +~=TD £750 v
2 -

(1) JEDEC ®OR¥F =24 JEP155 (2, 500V HBM TiIAEHED ESD BB mE A CZ AR MIEN TR THLEBESILTVET,
(2) JEDEC ®OR¥F=Arb JEP157 (2, 250V CDM TIHEH#ED ESD HEL S mE A TL AR BIEN IR THHEBESN TWET,

6.3 HREERH
H R COBEREFEIHN (FHCFBR DR RD)

B2/IME AFME  BKfE| BEAL
vDD(™) a7 GRS 3.135 33 3.465 v
VDDO_x2) H A EIRBEEC) 3.135 33 3.465 v
VDDop F—T7v RLA PO B R 1.71 3465 V
Ta B (IR [ R i PR -40 85 °C
Ty AR IR 135 °C
TcoNnT-LoCK SR EEIAIC AL CEFiny 2 - VCO OFX Y7L —a IR 125 °C
tvop BT 7RG 0.01 100 ms

(1) VDD IZ+_ToarERe £-3BEEIELET, WE/ U —4> Ut vk (POR) DRI, TXTD VDD 27 & Z2 A NI H0ERHY
£7,

(2) VDDO [Z ¢ _XTOHEAERE L FIFBIELFELET, VDDO_x 1T, fFEOH AT ¥RV O D EREERLET, 22T X ITF v L 47
VI AL R LET,

(3) CMOS HHJEBHEL~UIX, 1.8V F72i% 2.65V ¥ 7R —h9% CMOS th7) LDO OWH7 rY 730 7Icko TIRESNET,

(4)  WE AT —A LUy MO TSI, VDD 28 2.7V #H 2 CHFRHIC LR 3201200 D, KB, F2i3HFHCid/2yy VDD
T 7 OYEL, VDD EIENA N2 HET PD# 2ARHERILET,
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6.4 4B T B 1ER
LMK5B33216
BT () @) ©) RGC (VQFN) Bfr
64 &7

Raua BEG DD S8 ~OBEHT 21.8 °CIW
ReJuc(top) AN Sr—A (L) ~OBKHL 11.1 °CIW
ReJs PEBHA DI~ DEEHT 6.5 °C/W
ReJyc(bot) BEAT/NSr— (E) ~DOEHEHT 0.8 °C/W
Wyt BEA S ERA~OEE T A—H 0.3 °C/W
Wi BB RS A A~D R T A—H 6.3 °C/W

(1) PERBLORFTOBGMAEMED N OWTIR, FEALBLNIC N or— DG ET TV ir—ay ) —bMeBRLTLIES N,
(2) BIFHIZL, 49 OV —</LET (Tmm x 7Tmm /3% —>_ 0.3mm 0)T~/1/) %{f*;’d_ 10 J& 200mm x 250mm R —R SV TnET,
(3) Wi %?1%)%#5& VAT AEEENET A —

VEER AL TR —

f (Tpep) ZHIEL., 7/ A ADBEE TR

- Ty=Tpca + (Wi X

B BB TEET, Wyg OBIEIL JESD51-6 TEFRSNTNET,
5 ESMHE
?E**@WE*#F%BIP’\? (FRIZFLIR D72 RD)
INTA—H ‘ T AN B/AME  EYEE RKfE| B
HE B RE
OUTO 75 OUT13 LVDS HHiEThd
312.5MHz, BAW APLL ARARNT /SA 4 =
8, T XY RNT NALNINARASNET, 702 850 mA
DPLL1, DPLL2, APLL1, APLL2 |
e
. . . . ROM ~— 6, OUTO 25 OUT15 £ T
=g . S DA RS ISy~ -
Ipp_tot FEESN- R COMILE BT 312.5MHz. HSDS f17). T 31 731
A%, BAW APLL IRAR F /344 34 1020 1230 mA
/S A, DPLL1, DPLL2, APLL1, APLL2
S5
ROM ~X—" 0, APLL1, APLL2, BAW
APLL 144 1250 1460 mA
Ipb-xo XO AJjEHE X0 35 mA
IbD-x02X XO 7 7H -0 DI E EG X0 #7551 0.3 mA
| DPLL U7 7L v AA N7 ayzdi- |INO 3.6 mA
DD-INX DO T BT IN1 3.1 mA
IDD—DPLL DPLL ﬁ)ﬁ:@@%(ﬁ(%% DPLL(Z) 55 mA
IDD-APLLA APLL1 ERHE APLLA1 0 mA
Ipp-APLL2 APLL2 B APLL2 160 mA
IbD-APLL3 BAW APLL 7Bt #E APLL3, BAW APLL 120 mA
N e S s VDD_APLL1_XO ERE > NHD7T )1
IpD- TF g ST ARG T 42 mA
Po-ANA ey TR VBT SAABHDOLE TR
I 5 a L R TSAARE O ELE, VDD_DIG L 34 A
pp-DiG 7YV RARRIAR UIBDT VS ARIEIE I A, m
TV TFLE Ty -l . NN
Ippo - cHDIV Z:tjl ToAE TryIHiho 12k Fy b TAL 20 mA
EIHE
1PPS/SYSREF T /3144 Ty . N
| R ot 20 v v ho 1PPS/SYSREF 12 A
DDO-1PPSDIV -0 D N A vk TIRAHL m
1PPS/SYSREF 7 u/ Bt ~7 1 S
| - T MG RE A % 10 mA
DDO-DELAY A 7 a7 BB RE A %)
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HELREN VRS PFREPHN (FFISRER D72V RY)

IRTGA—F T AN B/ ME FEHEAE BAfE|  HAL
HSDS "> 77 (Vem L~)L=s1, oyt =
1 A
4mA. 100 Q #4i) o m
| HIRZA 2L HSDS &t |HSDS /Sy 77 (Vem L~b=s1, oyt = 22 mA
DDO-HSDS z 7mA. 100 Q #&5)
HSDS Ry 7> (ch L~)L=s1, |OUT =
25 A
10mA. 100 Q &) m
IbDO-HCSL HART AT L HCSL B iil % |HCSL 1 (1l 50Q #45i) 30.5 mA
Ipb_PD RO = BN T INAADRT—H7 PD #= Low 90 110 mA
Y77Lu R AR (INX)
o TN TR AS 0.5E-6 200
fin INX J5] 38 5 i B MHz
FEBIAN 5 800
Vig L VTR A High I 1.2 VDD + 0.3 V;
: DC A A E—K @
Vi TR AT Low EIE 0.5 \Y
VIN-SE-PP TN RANBEALY |ACHEAEATET—R @) 0.4 2| Vg
VIN-DIFF-PP ZE AN BIEAY AC & F-1Z DCFEAD AT O 04 2 Vop
Viem AN F@ETE—F DC fta7=mAh 6 0.1 2 \%
T 2R AT 0.2 0.5 V/ns
dv/dt AN AN —L—F
SEFAS 0.2 0.5 V/ns
IDC ANrayy Fa—T4 B A7 F 1PPS (55 40 60 %
tpuLSE-1PPS AT APPS /L AR 1PPS F/-i3/ VA E 5 100 ns
TV BV INX_P E721% INXC_N, 50Q
Iin-DC DC DA V— it BELON100Q WNEL KIS, AC F5A -350 350 HA
E—NITE RIS
Cin AT B = N S5 2 pF
XO/TCXO A J14%5 (XO)
foik XO AH7JE e e () 10 156.25| MHz
Vi LVCMOS & A EIE 14 VDD + 0.3 Vi
DC #EAASE—K @)
Vi LVCMOS A HIEEE 0.8 v
ViN-sE VI NEURANBIEALT |ACKEBATIE—R ©) 0.4 VDD +0.3|  Vp
dv/dt ANJJAN—L—]h 0.2 0.5 Vins
IDC AN T =T A7 40 60 %
. UL By XO_P. 50Q 3108 100Q
I DC DAY — 2B i il -350 350 A
IN-DC A= 2 ik O PSS H
Cin HEL DA R 1 pF
Cext I AC o TV ar T 10 nF
APLL/VCO %5t
BAW APLL 5387 4—R v Fq 4 110| MHz
fero PFD J& B e APLLT, APLL2 43Jd7— 307 73
B 125| MHz
ey
fucor VCO1 JEl IS b APLL1 4800 5350| MHz
fycoz VCO2 J&¥ HtiBH APLL2 5595 5950 MHz
fucso VCBO J& % %A APLL3, BAW APLL 2499.75 2500 2500.25| MHz
. V7R Uy hERIF AR Uy L EL
tapLL1-LOCK APLL1 w7k 7= APLL1 /7 £ TR, 2 3| ms

10 BRHCEIT 77— o2 (ZERCEHO G DY) 2255
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HELTENESRAERPAN (FRICELIR D72V FRY)

IRTA—F T ANGeAH: wAME  B¥EE mKE| B
tapLizlock | APLL2 =y i 7{ TPKZ; H'ﬁj;‘i’a‘ﬁ;%{k"%zz L 350 460 ms
teaw APLL-LOCK | BAW APLL 7 B§[#] éé;gf;;ﬁf;i’%;%ﬁggjkf”il/ 125 13 ms
HSDS Hi 714§t (OUTx)
four HE 3 ) i Bt B 1E-6 1250| MHz
Vout-DiFF BN AA T 2Vop- mVpp

HSDS
fout < T00MHz, Iy = 4mA 350 400 440 mv
fout < T00MHz, loye = 7mA 625 700 750 mv
fout < 100MHz, loye = 10mA 900 975 1050| mV
100MHz < f < 325MHz, oy = 4mA 335 400 445  mv
100MHz < e < 325MHz. loy = 5mA 425 500 575 mV
100MHz < f < 325MHz. oy = BMA 510 600 690 mv
100MHz < o € 325MHz, loy = 7mA 595 700 805 mv
Vopsens HSDS HHRE A s 100MHz < f € 325MHz. oy = 8MA 680 800 920 mv
100MHz < oy € 325MHz., loy = 9MA 765 900 1035 mV
100MHz < fy ¢ £ 325MHz, oy = 10mA 850 1000 1150 mV
325MHz < fou < 800MHz, oy = 4MA 300 350 400 mv
325MHz < fou < 800MHz, loy = 7MA 580 640 700 mv
325MHz < fout < 800MHz, loyt = 10mA 800 865 940 mv
800MHz < oy < 1250MHz, loye = 4mA 235 320 400 mv
800MHz < o < 1250MHz, loye = 7MA 480 625 740 mVv
800MHz < fou < 1250MHz, loye = 10mA 600 800 1000 mv
Von Hi18EE High Voo + Vob mVpp
VoL T Low VCM L~/L =81 50 150 250 mV
VCM L ~L = s2+3 300 470 720 mV
VOM L1 = 81 $7-1F 5243 v v
Vem tH7 FIH A VOM LAUL = 82, Iy = 4mA 0.6 0.7 08| Vv
VCM L~ = 83, loy = 4mA 1.125 1.25 1.375 Vv
L APLL, [AILARAR: 7/ 3 A5 LT & 5| ps
tskew H A% 2—(13) /T AT O, L7
/*“/jﬁﬁli: IFJE;AE’LL: FCHRARF 80 ps
AL LT ¥ RN T NAL DIE
< o, ~ 809
oI w w0 w
100MHz < four < 325MHz. 20% ~
80%. loyt = 8MA, OUT _x_CAP_EN = 165 225 260 ps
0.C, = 2pF
T NINVA NI < < % ~
tr/te VA o U VA S B/ S| ASOOAJMI-IOZUTi?(U_TCAl\?;iEI:EI\ﬁlH:zOZ%i: - 175 230 300 ps
< < % ~
ggfal\flgzu{?(liTCAigoEl\:lHj 6??:f= 2pF 150 215 285 ps
< < % ~
ggwgzu{iliTCAg_SEoNMf 0. 2C0L/2 2pF 120 205 250) ps
OoDC WIT a—T1 YA 48 52 %
Copyright © 2026 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 11
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HELREN VRS PFREPHN (FFISRER D72V RY)

S$TA— \ TR BoME  BUME RoclE| WA
HCSL H{/3%¢# (OUTx)
four 0 i $ i B HSCL i /1E—F 25 100 650 MHz
VoL HF1EE Low -150 0 150 mV
Vor i 7)%JE High 600 750 900 mvVv
VMIN HAIEE (/M) TR = a— e E T -300 0 150 mV
VMAX HAEE (%K) F—N—a— e Ete 600 750 1150 mV
) L RO JE P £150mV
58 Z —L—k
dv/dt SEENH S AL —L —] OUT x CAP_EN = 1. C.= 2pF 2 4| Vins
FUL RO JE B £150mV,
dv/dt SEBH A AL —L—h OUT x_CAP_EN = 0. C_= 2pF 3 5| Vins
L APLL, [AILAAR 7305 LF 4 % 50| ps
JLeTFRAZ DA, [RIC N7
tskew Hi ) A 2 —(19) AT, LS -
SR, AT APLL, [FICARAR 73 80| ps
AF LT IV T 3L E DA
Vcross MBI A 2SR A b four = 100MHz 300 500 mV
AVcross EIEATTERA L S DIEE) four = 100MHz 75 mv
oDC WMhTF a2—T4 A7V 45 55 %
1.8V LVCMOS H /45 (OUTO, OUT1)
four 0 8 I A R 1E-6 200| MHz
Vo Hi/1 HIGH & lon = -2mA 15 \Y;
Vo|_ HiJ) LOW &+ |o|_ =2mA 0.2 \%
tr/t WASEH B2 [ S5 T [20%~80% 150 ps
[FACHRME, [FU APLL ARAN TAAAE B X
OHNF A F D%+ OUTO_P, 60 s
OUTO_N. OUT1_P, OUT1_N, [ Uitk P
tsk 4 R A 2 LA~ (LVCMOS)
U APLL, [FIUARAN FARAZ LT 5
INAF DIE, LVCMOS H F&248h H IR 0.7 1 1.3 ns
DAK 22—
oDC WHF 2—F1 AN 45 55 %
Rout A =2 R 54 64 75 Q
2.65V LVCMOS H /7444 (OUTO, OUT1)
four HA ) & IR it 1E-6 200 MHz
Vo 77 HIGH 7EE lon = -2mA 2.3 Y
VoL 1)) LOW EE loL = 2mA 0.2 \Y;
tr/t WASEH B2 [ SE5 T [20%~80% 150 ps
[FACHRME, [FC APLL ARAN TAAE B X
)77 A S Dzt OUT_P, 6ol bs
OUTO_N. OUT1_P, OUT1_N, [l Utk P
tsk R AR 22— L1247 (LVCMOS)
U APLL, [FIURAN FARAZ LS T
PNAHE OAE, LVCMOS H 7 &5580 H F7 0.7 1.0 1.3 ns
DAK 22—
W/ AKX 7a T
PN 25MHz -155 dBc/Hz
FLOOR (forrseT > 10MHz)
OoDC AT 2—T4 AL 45 55 %
Rout HA e —2 R 40 50 65 Q

12 BFHT T 57 1 — RN 2 (DI RB R GbE) 2285
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HELREN VRS PFREPHN (FFISRER D72V RY)

IRTGA—H T AN B/ME  EEHME ®KfE| BAL
3.3V LVCMOS GPIO Zuy 7 {7744 (GPIO0, GPIO1, GPIO2)
four H5c e 0 R GPIO1, GPIO2 25| MHz
VoH H /) HIGH &£ lon= 2mA 2.4 \Y
VoL 7 LOW BIE loL= 2mA 0.4 v
Iy B ATTE ViN= Vbp 100 MA
I Hi 77 LOW &E it Vin =0V -100 PA
tr/te HIISEH EAD [ SEH F0RERE | 20% ~ 80%. 1kQ ~ GND 0.5 1.3 2.6 ns
OUTO_P, OUTO_N, OUT1_P,
OUT1_N CMOS Hi /) Lkt L7=
tsk H A 2 — GPIO1, GPIO2 H T AF =—, 7.5 1" ns
GPIOx_SEL = 115
fout = 100kHz
oDC WHT 2—T1 Ao 45 55 %
Rout e =2 35 42 50 Q
PLL HAi7ayy ) A X4
XO = 48MHz, fout = 1250Mhz, R AR 5
INAH P1gaw ApPLL = 2. HSDS Hi /) 33 45 fs
VOD 2 800mV (10)
XO = 48MHz, fout = 625MHz, R Ak T
INAH P1gaw apLL = 4. HSDS H 35 50 fs
VOD = 800mV (10)
XO = 48MHz, fout = 500MHz, ;RAK
INAH P1BAW APLL = 5. HSDS 171 37 50 fs
VOD 2= 800mV (10)
XO = 48MHz, fout = 312.5MHz, R Ak
7—/\4’5 P1BAW APLL = 8\ HSDS lljjjj 42 60 fs
VOD = 800mV (10)
RJgaw ApLL BAW APLL Hjj,ji;ﬁj_é‘lz‘kHz XO = 48MHz, fout = 156.25MHz. 7R Ak
~ 20MHz ORI RMS 208 | o ¢ o P1gaw apLL = 16. HSDS 7 47 65 fs
VOD = 800mV (19)
XO = 48MHz, fout = 312.5MHz, /31~
R RAN FSAH P1gaw apLL = 1. 47 65 fs
HSDS H/ VOD = 800mV (1)
XO = 48MHz, fout = 156.25MHz, /A
PAYS ZT—:X}\ ?“/\/fﬁ P1BAW APLL = 1. 55 73 fs
HSDS /7 VOD = 800mV (11
XO = 48MHz. Ty = 312.5MHz, HSDS
7, TP VOD L1 %0 80 fs
XO = 48MHz, f,, = 156.25MHz, HSDS
tH7, F~TD VOD L1 60 %0
BAW APLL H iz k4%, 12kHz <O = #8MHZ. fou = 625MHz, HSDS i
RJsaw ApLL ~ 20MHz DFE T RMS o4 1. FTRTO VOD b~k T_TOH S 13 fs
P BA%). AMHz HPF 7701 43 11 (18)
XO = 48MHz, f,,: = 312.5MHz, HSDS
% Z ~ lout ~
RJsaw ApLL EAZ\(I)GEI;L@?ZB;E(T&%‘ lZKEZ 177 VOD 2 800mV, ™~ TOH A4 24 fs
R 77 %), AMHz HPF 70143 F (18)
BAW APLL /1125145, 12tz | <O, = 48MHZ. fou = 156.25MHz, HSDS
RJgaw APLL ~ 20MHz DR RMS Vw4 Hi77 VOD 2 800mV, §~XCTOH /13 H 30 fs
R 77 4. AMHz HPF 7 ¢/1-48 F (18)
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HELEBVESAREPE N (RFICEER D72V BRD)
INTA—F F AN eft: BAME  EYHME RAfE| WAL

XO = 48MHz, f,,; = 153.6MHz (VCO2 =
5836.8MHz), 155.52MHz (VCO2 =
5598.72MHz), 174.703084MHz (VCO2
= 5765.2Mhz), £7-1% 184.32MHz
(VCO2 = 5898.24MHz) (APLL2 %>5), 110 150 fs
HSDS /1. OUT4, OUT5, OUT6,
OUT7 F£7-1% OUT2 BL T OUT3 mHm
VOD = 800mV, o> ~~ThHH 302
@ BAW APLL H /17350 156.25MHz,

XO = 48MHz. fo = 161.1328125MHz
F7-1% 322.265625MHz (VCO2 =
5800.78125MHz). F7-i% APLL2 75
212.5MHz (VCO2 = 5950MHz),
HSDS Hi /. OUT4, OUT5, OUTS, 110 150 fs
OUT7 %721 OUT14 #5L1% OUT15 7
50 VOD2800mV, >3~ TDH /13
> BAW APLL Hi 7550
156.25MHz,

XO = 48MHz. foy = 245.76MHz %7-1%
APLL2 75 122.88MHz (VCO2 =
5898.24MHz),

HSDS Hi /. OUT4, OUT5. OUTS., 110 150 fs
OUT7 %7213 OUT2 HLT8 OUT3 7250
VOD=800mV, fhd4~TDH S
@ BAW APLL Hi 512250 156.25MHz,

APLL1 I 01zxt9 %, 12kHz ~ | XO = 48MHz, fout = 100MHz, HSDS

APLL2 tH711Z5d9%, 12kHz ~

Riapi2 20MHz OFE4YH RMS 2w

Rinpis 20MHz DR RMS Y% | /175577 VOD 2 800mV 200 0
PSNRyppo o 1 | &/ A2 VDDO_0_1 ngfﬂ}ﬁé&%ﬁp& ';Sj?i; 2 -105 dBc
PSNRyopo_2 3 |/ X} VDDO_2_3 VDS, e AOAVPECL fih. (2 -105 dBe
iSNRVDDO—‘UO FEI/ A A3 VDDO_4 TO_7 \L/\(/:E?S: 3 ;’X‘Q’NAZE’&%VE"& Ejsj?f@ 10 dBc
Z“Z’NRVDDO—E‘—TO #EIR /A A3 VDDO_8_TO_13 \L/\?gg3§x£;/’;i;5f\%\é‘3c"L ':ujsj[j)f(; 2 -110 dBc
iiNRVDD—APL“ FIR/ A X¥ % VDD_APLL1_XO X&ggﬁ;ﬁ;&?&%\g’é’i ';Sj?i; 2 -100 dBc
PSNRypp_apLL2 | i/ A% VDD_APLL2 \L/\?IDC;?QY\Q‘{;/“A;?E\%\/EPC"L ';Sj?i; 2 -105 dBc
PSNRypp_apLLs | FEIR /A ABR % VDD_APLL3 \L/\?E?g 3;25;/1;?&%\&%1 Ejsj?fm 2) -105 dBc
PSNRyop pi | i/ %3 VDD_DIG o e S -120 dBc
PCle V& ik
JPGIE-Gent-CC Zcffyie” 1 25 GTIS) B2 | Ap| x4y, 3 fie /A XHT0 7277 0.8 5/ pspp
JrciE-Gen2-cc Zc‘iic;en 2(50GTs) JBZR | ppy ¢ 7). 3 /A X072t 85 250| fs RMS
Jrcle-Gens-cc F;C/IZ, Gen 3 (8 GTfs) Sl 717 APLLx 7). 3 fi5 /A X407 T= A 25 100| fs RMS
14 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2026 Texas Instruments Incorporated
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HELEBVESAREPE N (RFICEER D72V BRD)
IRTGA—F T AN B/ ME FEHEAE BAfE|  HAL
13 . !
JpCle-Gend-CC f;‘;’;ee” 4 (16 GT/s) ST H27 | apy | 14y . 3 {5 /4 40T 72 25 100| fs RMS
JPcle-Gens-cc !;(j‘;I;Gen 5 (32 GTls) Hith 727 APLLx 177, 3 & /A X407 7=F 9 50| fs RMS
43 N ]
Jpcle-Gens-CC Zg;Gen 6 (64 GTis) Sl vr7 APLLx 177, 3 & /A X0 7= P 6 40| fs RMS
B SG:pA=S o .
JPcle-Gen7-cC chic;en 7 (128 GTls) S m> APLLx 71, 3 fi5 /A X4 T=T= 5 25| fs RMS
DPLL 44:
froc DPLLx ® TDC L — Ml 1E-6 26| MHz
do/dt AL FF—R—=HDONFEANL— | Tl T~T LI 695 ns/s
DPLL-BW DPLL /b — 7 #I5IE Tay T KA — 7 MR (17) 1E-3 4000 Hz
Jpx DPLL AL —7 JwF D —2 0.1 dB
S . G.8262 Options 1 & 2 [ZHEHL, w275
SN =1 33 15 I . 4 | p-
JroL PrS ONERE 3 = 10Hz, 25.78152Gbps T2 L—h 6455 Ulp-p
DCO DFit:
FoCO.DPLL DPLL DCO DRMEHT 2—=7 | np| | -200 200/ ppm
i
R LR A — IR BB BAW APLL &
2 2
. | APLL omomiE, 00 00| ppm
foco-apLL DCO DT 22— = 7 il - -
APLL2. APLL1 737R—/L N7 — S — 1000 1000 N
F7-1% APLL OLEEL £ PP
PrBEET—F (ZDM) H5ft:
DPLL3:0UTO %7-i% OUT10 1E-6 1250 MHz
75 z :iEIA Ijj::
fouT-ZDM ZDM ZATIELI B DR (o) 5 0uTo 27212 OUT4 1E-6 700| MHz
oA
DPLL1:0UTO 1E-6 1250 MHz
t ZDM ZHZNZLI=HE D A T1H5 | OUTO, fiy < fTDCﬁMAXr fout fTDCfMAX\ 150 ps
DLY-ZDM H I~ DGR R IE DPLLx_PH_OFFSET = 172500
ZDM %ﬁ@bzbfl%/ﬁ\@]\j}ﬁ)g ouTo, fIN < fTDC MAX> fOUT < fTDC MAX~
toLy-vAR-ZDM A ~DIGHEIRIE DL, DPLLx_PH_OFFSET = 0 - 65 #ps
1PPS N5z Lo AR5
XO = 48Mhz, ¥IHiEz =
1 N - =]
topLL FL ggzi) ZI;;EJ/ AESDPLLIA | o50h. -180°<0<180°, DPLL LBW = 5 6| s
By 7R 10MHz., JE %k 7 Afyy < +4.6ppm
XO = 48Mhz. #)13sE =
) 1PPS U7 7L R|2k% DPLL 7= |+25pb, -180°<0<180°, DPLL LBW = 2 28 .
DPLL_PL =S T 10MHz, DPLL LBW = 10Mhz, 7=—X
v < +100ns
ey R 2y F U7 Rt

Copyright © 2026 Texas Instruments Incorporated
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HELEBVESAREPE N (RFICEER D72V BRD)
IRTGA—F T AN B/ ME FEHEAE BAfE|  HAL
INx = 1Hz, INy = 1Hz, & ¥idny s,
Inx & INY OFRILAAA 7 B~ 30 £ps

180° = © =180°, DPLL LBW = 10MHz,

INx = 1Hz, INy = 1Hz, & $iiny 7,
Inx & INY OFHHAEA 71 h- 25 +ps
180° < © <180°, DPLL LBW = 100mHz

INx = 8kHz, INy = 8kHz, & ki
7, Inx & INY OFILAA 7w - 6.5 +ps
180° < © <£180°, DPLL LBW = 1mHz

INx = 8kHz, INy = 8kHz, J& Ty
thir A FF—N— O A TERS 7o Inx & INY OFESHALARA 7 B b- 7 £ps
180° < © <180°, DPLL LBW = 100mHz

INX = 25MHz. INy = 25MHz. J& ki3
27, Inx & INY QXA 72 7 +ps
180° < © £180°, DPLL LBW = 100mHz

INx = 25MHz. INy = 25MHz. J& 0%
27, Inx & INY OFXHEA 72 9 +ps
180° < © <180°, DPLL LBW = 1Hz

INx = 25MHz, INy = 25MHz, J&# $x
a7, Inx & INY OFEHLFEA 7 B k- 9 +ps
180° < © <180°, DPLL LBW = 100Hz

INx = 1Hz, INy = 1Hz, & $i3ay7,
Inx & INY OAHRHARA 7 7 - 0.7 £ ppb
180° < © £180°, DPLL LBW = 10mHz

INX = 1Hz, INy = 1Hz, JE¥HiTry 27,
Inx & INY OFIRIEARA 7 &> - 0.5 + ppb
180° < ® =180°, DPLL LBW = 100mHz

INx = 8kHz, INy = 8kHz, J&¥H e
7, Inx & INY OFHRH A7 & b- 1.1 + ppb
180° < © <180°, DPLL LBW = 1mHz

INx = 8kHz, INy = 8kHz, J&¥Ed e
frir Ay F A== ORWEES |7, Inx & INY AL 7 2y b- 1.1 + ppb
180° < © =180°, DPLL LBW = 100mHz

INx = 25MHz. INy = 25MHz. J& 350
2y, Inx & INY OFE A7 ' k- 1.1 + ppb
180° < © <180°, DPLL LBW = 1mHz

INx = 25MHz, INy = 25MHz, J&# $x
a7, Inx & INY OFESHLFEA 7 & - 1.1 + ppb
180° < © <180°, DPLL LBW = 1Hz

INX = 25MHz. INy = 25MHz. J& %03
a7, Inx & INY OFEXHIAEA 7> b- 0.9 + ppb
180° < © £180°, DPLL LBW = 100Hz

EACT AN =t 1k
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HELREN VRS PFREPHN (FFISRER D72V RY)

INTA—Z

T ANGeAH:

BME  BEEE RAE

BAL

tanA-DLY

T a S BIED AT A R (14)

BAW APLL = 2500.0MHz VCO R Ak 5
A =2, 0.5x #iHA—/L 1Hz <
OUTx < 156.25MHz.
ANA_DELAY_LINEARITY_CODE =2

12.9

ps

BAW APLL = 2500.0MHz, VCO K~ Ak
FRAL =1, 2x #HiHA—/L 1Hz <
OUTx < 156.25MHz.

ANA_DELAY_LINEARITY_CODE =5

25.8

ps

APLL2 = 5625.0MHz, VCO KAk 7,3
A4 =3, 1x #HiPHA7—/L 1Hz < OUTx
< 156.25MHz.
ANA_DELAY_LINEARITY_CODE =3

17.2

ps

APLL2 = 5625.0MHz, VCO "RAK )
AKX =4 1x #iPf;1Hz < OUTx <
156.25MHz.
ANA_DELAY_LINEARITY_CODE =4

22.9

ps

tANA-DLY-ERR

T I ag BIEART S YA R

BAW APLL = 2500.0MHz, VCO K~ &k
FNAH =2, 0.5x fPAAT—/L 1Hz <
OUTx < 156.25MHz,
ANA_DELAY_LINEARITY_CODE =2

6.5

ps

BAW APLL = 2500.0MHz., VCO K~ &k
TAAL =1, 2x f{iHA—/L, 1Hz <
OUTx < 156.25MHz,

ANA_DELAY_LINEARITY_CODE =5

-12.9 12.9

ps

APLL2 = 5625.0MHz, VCO KAk F /3
A% =3, Ax #iPA—/L, 1Hz < OUTx
< 156.25MHz.
ANA_DELAY_LINEARITY_CODE =3

8.6

ps

APLL2 = 5625.0MHz, VCO R Ak T3
A% =4 1x #i[H;1Hz < OUTx <
156.25MHz.
ANA_DELAY_LINEARITY_CODE =4

-11.45 11.45

ps

tANA-DLY-RANGE

7 us i

i
&
=
&f
=

31 x tana-
DLY

ps

tanA-DLY-ACC

T a s BAED RS E

e =

7 a s BRI RS T DR R E
N =0~ 31 OT7 s BEDOHHEE,
HIFHEIZ KT BB DO EO R E S — 2D
A7E N X tanA-DLY-

step for ANA_DELAY_LINEARITY_CO
DE=3,4,5

ps

tANA-DLY-LIN

T a s L E S

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

toic-pLy

FIOLNBIED AT TP AR

VCO WAL F A& AP /1 =
2500MHz, N—T AT T &R E

200

ps

VCO RAR F A X &t 1) =
1250MHz, 7 VAT R E

800

ps

BIR— 5 R

3

tvaLID-
PROGRAMMING

— T =— A T AETORELE

EIR’ZEL (VDD/VDDO 2 3.135 V),
FORAANER) (PD# 2 1.2 V)IZ/AR>TH
LI SPII2C A 2 —7 = —A
T IR AL TOIRSE

30

ms

3L uPys A1t (GPIO0, GPIO1, GP102, SCS_ADD)

Copyright © 2026 Texas Instruments Incorporated
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HELREN VRS PFREPHN (FFISRER D72V RY)

IRTGA—H T AN B/ME  EEHME ®KfE| BAL
Vig A7) High &JE 1.4 Vv
Vim AJ) MID EJE 0.6 095 V
Vim AJ) MID BJEH 857 % ?jf; (7S POR B oW ST ER T 07 09| Vv
RinpD gﬁ'giggﬁéﬁfx?ﬂmm 145 163 180| kO
Riv.pu ;E;;j;’?(%a’w TAHON 470 526 580  kQ
Vi AJJ Low EJE 0.4 \Y
I EAJIEE Vi =VDD -40 40 HA
e AJ) Low i Vi = GND -40 40( pA
Cin AN & 2 pF
2L ~_aPys A K (PD#, SCK, SDIO, SCS_ADD, EIE# A% D GPIO0, GPIO1, GPIO2)
Vig AJ7 High &% 1.2 v
Vi A7) Low EJE 0.4 \Y;
IiH ‘AT ESR Vi = VDD (PD# %%:<) -40 40 pA
I A7 Low Eif V)L = GND (PD# %#<) -40 40 pA
" U \7/|;| = VDD, PD# (PN 200kQ 7 /L7 57 24| A
N A Low i \% = GND, PD# (i 200kQ 7 /L7 57 24| A
GPIO SYNC. SYSREF sk,
twipTh ;Eg\l\i?ﬁlelgll_Evl_zr%i\jy\ E/h=vs Ty 200 ns
JLANE
Cin AN & 2 pF
vy HARHE (GPIO0, GPIO1, GPIO2, SDIO)
VoH H 77 HIGH &E lon = 1TmA 2.4 \Y
VoL 7] LOW EJE loL = 1mA 04| Vv
tolte I s /St Fasonsty |20 = 89% LVOMOS T 1k 22 500 ps
A—FLRLAHF (GPIO0, GPIO1, GPIO2, SDA)
Vo, ) Low Lo loL = 3mA 03| Vv
loL = 6MA 0.6 v
lon HH)—27E i -15 15 pA
SPI (3. 7'Eft (SDIO, SCK, SCS_ADD)
SPI 7tw s L—h 20| MHz
fsck SPI 711y2 L—Fk, SRAM D% 0] MHz
BB L OEEALEES
{ SCS 76 SCK £ TR v 10 s
REfE] GEBAE VA2V AR)
t %DI 16 SCK £ TOEYRT v 7 10 ns
ts SDI 73 SCK FThs— /LRI 10 ns
ty SCK High R[] 25 ns
ts SCK Low i 25 ns

18 BRHCHT 77— o2 (ZERSCEHOE DY) 255
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HELREN VRS PFREPHN (FFISRER D72V RY)

IRTGA—H T ARGAE w/AME  BEEE O BOKfE| B

3 SO 300 )1 0|
t7 SCS 7V ATE 20 ns
ty SCK 7{‘%ﬂ3CS FTCOEYNT VT 10 ns

IREE] GBIE VAT
12C #4374 (SDA, SCL)
Vi AJy High I 1.2 v
Vi A7) Low EJE 0.5 \%
I AN —tr— -15 15 pA
Cin A& 2 pF
VoL Hi 4 LOW FE[E loL = 3mA 0.3 v
VoL HiJ) LOW &+ loL = 6mA 0.6 \%
fscL 12C 7vay s L—h *fji]\ — 41122 kHz
tsU(START) ;’W—l\ ALTAT AL DEINT v sya 2% High 127258 SDA %% Low 0.6 us

SiEi| \Z72%
thysTART) START Z0s— L IR ?:3?: Low [272->C#>5 SDA 7+ High 0.6 us
tw(scLH) SCL » YL AIE High 0.6 us
tw(scLL) SCL /%L1 Low 1.3 us
tsu(soa) SDA D&y b7 7 IRFIH 100 ns
tH(spa) SDA OR— /L RIR¢E] ic%l_ 7% Low {27255 SDA 5 0 0.9 us
traN) SDA/SCL A )37 b LAshH] 300 ns
tran) SDA/SCL A 1375 F A0 s 300| ns
trouT) SDA H )32 5 T A0 Cgus < 400pF 300 ns
tsu(sTor) Aby T GO R T T RERH] 0.6 us
taus %'I'OP L START [/ A St JishF 13 us
tvp-paT T —H BRI 0.9 us
typ-ack T ATV IV e 0.9 us
EEPROM D%§%
NEE-CYC EEPROM 7'mr/ 737 AL 100 Y17
fSRANLRIW /“/ﬂ\F'HEJU? EEPRQM SRAM it A~ 0 ms

0/ &AL R AE

(1) ZHUT1 oD XO X7 IDEFRBHFETT, TXTH XO ¥ 7 FFREOEREHELET,

(2) U1 >0 DPLL OEIEE & TY . % DPLL (ZRIEDOERAZEELET,

(3) REFx_ITYPE =8 F7-i% 12,

(4) REFX_ITYPE =1, 3, £72/13 5, FEBRE A J113 GND ITEHHE, =127 2413 GND I2, £7213 50Q 13 GND I2#5#5¢,
(5) REFX_ITYPE=1,3, ¥/=/115,

(6) [FHATEEL DC A SN R ANEEDMA G RIL, i REK B 2NN L TTZE N,

(7)  XO AJJEBHEAS APLL (AR HER TY AR — S DR KRz LS TOD5E1E, APLL O R 73 2% 2 53 J8 O/ MBI

THUBERDIET,
(8) L YAX XO_ITYPE =8 %7213 12,
(9) L¥AZXO_ITYPE=1,3, 72115
(10) +3T?D OUTx ZHE, BAW APLL AR AR 73 bl WA G S ET, OUT14 F5 LT OUT15 (3 4E4),
(1) PlgawapLL = 1 ICETETHE. BAW APLL KRR 530 H 138 SASNET, §_TO OUTX (3 F ¥ 3 T A F Db HaSNET,

E
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(12) PSNR i, #ElE Vy BEOVEB%L 100kHz ~ 10MHz D IESLHE /A X7 1.04F OF A7V 7 % Bk Fo VDD BL 0 VDDO EUACIEAS
NiLxZ dBe THIESND B HAT VT A L-ULTT,

(13) WA FALFEAMESNCOET, ST —T w7 E721E SYNC_SW A bEG SNz RAT —4 2,

(14) 1EHENLT I a s BIEAT 7 AR X, APLL RAN T35 H 8% 31 THY, 7 a/ BEfEAr—/UE 0.5, 1, E721% 2 287
EicESEET,

(15) T a s BRAEO EAMEIXIE S 7 ey AL PO & ) tANA-DLY-RANGE. IZHEADNWTRIRENET,
(16) WNERT VT v T IO BALIZ T N T AR OB Z B, —E L= RIEE H AT AL EHERFLE9,
(17) DPLL L—7#45iE 1%, TDC JE#E%k0> 1/100 A, APLL /L— 7 #IRIED 1/10 KiETHHLEABYET,
(18) RMS Pwix, RMS Yv ¥ F—&% 1 kA& Nyl T Z TR 52 LI k> TSN ET,
66915 H
Ity | | |
1 14 15 |
: | | | | | : |
SCK _m ' ' ' -,_/_\_/_\_
| Lot | [ [ | | |
’ | | 5 ' :
SDI Wiite/Read | WIR a4 X A13.DI/AT X DO/AO X DON'T CARE |
| | '
I ) |
| > et ) !
T ! ) I
SDO Read | DON'T CARE X D7 ] D1 X DO | X
. |
| } |
I |
sCS : /_\_
ll

| —» 413
B 6-1. SPIEZAH9 MUK
Ity oty 1 g
| | | | | : ! :
sck poNTCAREN | A \__/ \_%_/ mm
: Lot | | | : :
[———p
! | | 5 y T
Sol DONTCARE ¥ R \|< Al4 ><| AJS...A1 >< A0 X. DON'T CARE |
| " . !
T ; ) |
SDo | DON'T CARE X D7 >C?6"'D1 X DO | X
: e
SCs \ :/_\_
I 45 il I
| bt
H 6-2. SPI 4 BXFEAH LY AV IH
R oty ot
H_’: | | I I | :
I
sck poNTCAREN | A/ N\ Jf \_%_/ /) W/ \_/_%_\_/_\_/_\_/
! o et ) : ! ! ! _’i r—te ( !
sbio DONTCAREW W K A4 X A13.AT1 A0 D7 D6...D1 DO IDON'T CARE
R G € D G F X X
: I [} = |
I
scs .\ « l/_\_
! 7 > :<—ta :
& 6-3. SPI3 RXFmEAH LI MK
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ACK STOP
STOP START _——

-

I
| |
| |
| I
I

tsusTART)

Vout.oirr = 2 x Vop

80% —— = -— JI
OUT_REFx/2 —— —i —————————— —i— Vour.se
20% — oA I\
L R
> b
tH tF
6-6. > INITY FHABELI S LMY A5 THUKHE
Copyright © 2026 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 21
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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

6-7. EMB LU UMY FHARF a1 — LA Ty b
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6.7 ARBIEE

[PPase Noss 10,0005/ Ref 20, 000BC/HE

oo e e
EEEC
i $t| TofR,| 4285 dechs
35S0 knz 14004378 dec/he
S5 100 kiz 146 eaa7 dec/iz
- i 500 khz -138.9480 dBc/Hz
731w 57.9676 dsc/iz
8 lowhz 16211321 cec/hz
9i 20 miz 1621576 dec/t
S0 X start 12 kiz
Stop 20 Mz
— center 10.006 iz
n 19:088 Mz
Ll sl 22
7000 Analysis range

anglysis man
Noise: 85| 00ze dec / 1560 Mz
e Notde: 79,3037 prad
2.58322 ndeg

Residual FM: 556.104 Hz

1300 4
00

3
500 &
1600

301

- g
004 = = = &

_Caer 12,4996 W 6.4437 dom
/e

Vv = 41fs RMS (12kHz ~ 20MHz)
faaw apLL = 2500Mhz (BAW APLL 7RALT /SA4 = 8)

6-8. BAW APLL /5 ® 312.5MHz HSDS i/

[¥Fhess fiose 10,0006 Ref -20.C03Be /e
0

Carier 156249083 ke 6.7

180045 =

b |

T

=

177228 dec/Hz
12314501 dec/Mz

N 19,985 Mz
oo wofze T2
Analysis Range x: Band Marker
Analysis range Yi mand Marker
Tnig Noise: 89,6085 dec / 19,60 MHZ
RUS Noise: 46,7834 prac

2.68049 mdeg

&MS Jitrer: 47,653 fsec
Residual FM: 392,442 hz

M\\M\%“‘“’?%* WJ

=i = & o

w4 = 47fs RMS (12kHz ~ 20MHz)
faaw APLL = 2500MHz (BAW APLL K ARNF /514 = 8, div2 A

2h)

& 6-9. BAW APLL /» 5 156.25MHz HSDS i/

[¥Fhess Hoise 10,0008, Ref 20 000Bc/He

Caner

219 d

(212124 dec/riz

35 i
.06 Mz
. 988 Mz

% gand arker
nge v: Band m;

303 e 7 5. 9 mhz
30,7982 prad
3,51052 hidg
21 _678 fsec
AETE I R

3\\&
3 L

WMW

Ok =

= ] =

715 = 4)

Vw4 = 65fs RMS (12kHz ~ 20MHz)
faaw APLL = 2500MHz (BAW APLL FHART /S A4 = 5 F /L

B 6-10. BAW APLL /5 ® 125MHz HSDS A

[¥Fhes= Noice 10,0008/ Ref 20,0008/

Carter 100.00000 b

5

j2.cem

2 Weae

FT7100 W2 | -9410738 [dbc/nz
20 ke -122)6561 dec/hz
0 30 10 kHz -135.7699 dBc/hz
o 31050 knz 14814457 doc/nz
5: | 100 knz 1551724 dbc/hz
00 & 300 kHz -165.6720 dec/hz
L 70 Lz -164.4254 dec/hz
8 10 Mz rm 4528 dec/hz
o 9: 20 MMz -164.5065 dnc/hz
X:/start 12
Stop 20 1
- Centar 10.
Shan 16: 985 iz
4a= Nofse mai
- Analysis sange x: sand Harker
Analysis Range v: sand M
A o sa e daTi da / 15. 60 w2
st @S olse: 333504 prad
988 ndeg
ans 3iccer: 4730 thac
o Residual FM: 457,075 2
1000

100 3 \\

1500

e
100, = B 165K = K

Vw4 = 85fs RMS (12kHz ~ 20MHz)
faaw APLL = 2500MHz (BAW APLL AR /A4 = 5, F %L

744 = 5)

B 6-11. BAW APLL 75 ® 100MHz HSDS 1\

Phase Noise 10,0008/ Ref -20.00dBc/Hz
2000 ) r Caniar 22 26555 MU T 604 dby
i #1% 100 Hz] -82.7355 dBc,
. 3 1 kb | -108.8353 dBc/hz
o.on 3: 10 kHz  -124.9871 dBc/Hz
4: 50 kHz  -132(1936 dBc/Hz
40.00 5: 100 kHz -132.6454 dBc M
€: 500 kHz -14203339 dBc/Hz
50.00 P:o1 MMz | -136.7322 dBc/Mz
) 8: 10 MHz  -160.3298 dBc/Hz
o0 9: 20 Mz -158(8500 dBc/Hz
X: Start 12 kHz
Stop 20 MHz
70.00 Center 10.006 MHz
Span 19.983 Mhz
e Falysis Range X Band Marker
- Analysis Range Y: Band Marker
oty Noioes 370607 doe Y 1569 Wiz
RME Noi 8,166 prad
1000 13-3541 hdeg
RMS Jitter: 57.367 fsec
1100 Residual FM: 843,483 Hz
1200 2
130.0 5
1400 Faia
1500 3
o o
3
1700
100 - - = u Ay -

Vw4 = 98fs RMS (12kHz ~ 20MHz)
fAPLLZ =5800.78125MHz

6-12. APLL2 /» 5 (D 322.265625MHz HSDS i

PPase Noss 10.0098] Ref 20,0008/

2000

000

7000

- Care: 245.760000 e

TI00 | e G

se
lva1s danad x| sahd sarker
Analysis Range Yi Band Marker
tmg tojse: T7o. 6345 dacl/ 19.69 mnz
RIS Noise: 158,042 prad
5.05513 mdeg
Bus iccers: 102348 Foed
Residual FN: 546,210 b

Mo,
2 e
00
5
400
500
1600
0045 = i85 £ o0

63

144 B

Vw4 = 102fs RMS (12kHz ~ 20MHz)

fapLL2 = 5898.24MHz

B 6-13. APLL2 75D 245.76MHz HSDS A
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Phase Noise 100008/ Ref -20,00dBcHz hase Noise 10,0008/ Ref -20.00dBcHz
2000 r Catier 2430908 47 T 6.6%0 dem 2000 r Caner 161.132814 MHz T~ 7.1%7 dBm
R #1i 100 Hz -86.5552 dBc, i *1: 100 Hz 8.1115 dBc/Hz

. 2 11413093 dbc/iz . 2: 1 kMz  -116.8092 dBc/Hz
=000 3: 10 kHz  -128.4254 dBc/Hz =000 3: 10 kHz  -129.2194 dBc/Hz

4: 50 kHz | -135.9867 dBc/Mz 4: 50 kHz | -138.2470 dBc/Hz
40.00 5: 100 kHz -136.3605 dBc/Hz 40.00 5: 100 kHz -13808270 dBc/Hz

6: 500 kHz  -142.4310 dBc/Mz 6: 500 kHz | -148.4348 dBc/Hz
50,00 7 -140.3751 dBc/Hz { 50,00 73 1 MHz -143.0773 dBc/Hz

8: 10 MMz  -162.9617 dBc/Mz ) 8: 10 MHz | -163.5796 dBc/Hz
N 9: 20 MHz  -162.2774 dBc/Hz 9 M -162.9603 dBc/Hz
Lo X: Start 12 kHz e Xz Start 12 kH:

Stop 20 MHz Stop 20 MHz
70.00 Center 10.006 MHz 70.00 Center 10.006 MHz
Span 15568 Wiz Span 19.965 WHz

30.00 — Noise =— | 0.00 — Noise —

Ana1ys'\5 Range X: Band Marker Ahallys1s Range X Band Marker
S0.00 fnalysis Range Y: Band Marker 000 fnalysis Range Y: Marker
! Tnkg Nojse: 60.5610 dBe 7 19.63 Wz Y e 15 e e

RMS Noi . ad 0. prad
1000 7.26294 mdeg | 100.0 5.34484 mdeg

RMS Jitter: 102,784 fsec RMS Jitter: 100.759 fsec
1100 Residual FM: 627.726 Hz 1100 Residual FM: 541.57 Hz
1200 1200

i 2
130.0 1300
3
1400 1400
45 HIE
1500 5 1 1500
6

1600 Lk 160.0 ] i
1700 8 1 170.0 3
100 A = sy L = AN 1800 4 = = 5 5 e

Tw# =103fs RMS (12kHz ~ 20MHz) Uwk = 101fs RMS (12kHz ~ 20MHz)
fapLL2 = 9950MHz fapLL2 = 5800.78125MHz

K 6-14. APLL2 /p 5D 212.5MHz HSDS 4 X 6-15. APLL2 /5D 161.1328125MHz HSDS HH

VPrase Note 10,00 ef 20 0008/ VPiase Nose 10 GOk Ref 20.0008C/E
Carir 64257 cbm = Care 153.600000 Mz 64443 cBn
sE 613 dBc/z EEEES A 2l o/
H7i8s52 doc/iz 2| Lkw  -6losls decue
- 3 dec/e _ 51 10 ke ioc/tiz
el 0338 ez i
138! 76id dac/uz 5
4516021 doc/tiz b}
g Ise! 5439 doc/mz oz 7
4312538 dec/iz g ime el 5388 (B
“ -1€313398 doc/z g
0.00 & s0.00 2
mm m ooa iz
000 sy 000

e oy - SR e e o e
il fanas 3 pang Harker Arests tanas

Intg Noise: 82,0868 G / 19.60 MHz A hotea %G 434 e 15, 60 i
3 1235 pra 5 RS olse: 96,355 rad
000 5.67036 mdeg 000 008 Mg

RHS Jitrer: 101,44 fsec B pterer s 99 m feee
i Residual Fm: 461,612 Hz S fdual FM: 505,01

¢ 2
1300
0 00
c 00
. F.«V
00,4 = s = = = 1600 5 = £ = = =

\Y

S

X
I

= 101fs RMS (12kHz ~ 20MHz) Tv4 =100fs RMS (12kHz ~ 20MHz)
fAPLLZ =5598.72MHz fAPLL2 = 5836.8MHz

B 6-16. APLL2 5D 155.52MHz HSDS /) 6-17. APLL2 /» 5 153.6MHz HSDS

[Phase Noiss 10,0008 Ref -20. 00081z [¥Fhess Noice 10,0008/ Ref 20,0008z

e po—— ; [ ——
LRI Tt SO SR
TInE mEE SIPRE e g

i H 0 e
H i

. EE - Ee 14841 s
o130, S e
IR PR g

. H R I AR | e . FER ER T
ey e

ort Izl 2L T
. esen B0 22 Hecgsh B2 e, |
e o geuy i

. Analys e x: Band Marker nmysws zange ;. sand warker

- .
font ke fazls fonae vt
Anayels Bange Vi SandICKer o wie LRI AR UL

. RES e . Bl

. St a 15701 U

2o8ct bieo PR e R

24
PR P e Residual Fm: 534.523 hz

140.0 140.0 3 5
4 s
150.0 150.0 &
7 ﬁ\q T
1600 100
7 |
s

0 s 1700

it £ x 8 ) Fioz] 180.0,85 = # 185 ad T

108fs RMS (12kHz ~ 20MHz) Uw# = 230fs RMS (12kHz ~ 20MHz)
5898.24MHz fapLL1 = 5200MHz

D%

faPLL2

6-18. APLL2 /»5®D 122.88MHz HSDS {4 X 6-19. APLL1 5@ 100MHz HSDS 5H
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[Phase Noiss 10,0008 Ref -20. 00081z
) Carter 50000000 Mz 71438 cliny
W

E He

156.8560 dec/Hz

Wiz le5.8742 dac/hz
C165.8742 dac/nz

Kiiz

w2

Xewsawswll

0.0 & o o Co— E—

Vv = 345fs RMS (12kHz ~ 20MHz)

LMK5B33216
JAJSJO2D — MARCH 2022 — REVISED AUGUST 2026
50
— Min
40| — Max
— Avg
30 —————
/

% 20 ]
e — | ——]
g 10 [ —
B ole———1 —
S
> -10
@©
8 20

-30

-40

-50

0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

6-21. SYSREF/1PPS BEEDEHfE & 7 O BE

Analog delay setting (steps/code)
6-22. SYSREF/1PPS BEENERM LT F O/ BT
a1—K 3 DBk

fAPLL'] = 5200MHz q— F 2 0)%
B 6-20. APLL1 7> 5D 50MHz HSDS i/
50 50
—— Min — Min

40 — Max 40 — Max

30|~ Avg 30| — Avg
—_ —_ e pp— —
\8; 20 [ I \8_/ 20 Ve
§ 10 - s 10 L~ ——
B L~ ~ s e B s e o s
g [ —r 5 ~_
> -10 > -10
< «©
& 20 & 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)
B 6-23. SYSREF/1PPS EEDE#RYE & 7 F O BE
d—K 4 D%

50

—— Min
40

—— Max
— Avg

30
20

|

Delay variation (ps)
=}

0 5

10 15 20 25
Analog delay setting (steps/code)

E] 6-24. SYSREF/1PPS :BEDEHME L7 F O/ EEI— K 5 DER

30 35
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7 85 A =& AIERR
71 EHBEENEICEET S HAE
ZENME B OEBNEILIL 2 DORBLER THHINDTD, T —F L — A MOz =T taia=r—143
VEI ST T ABRIIRELEFELSZERHVET, 207 a TiE, ZEE FORIE EHIFIZOWTEY EiF TRy, =
D 2 DORIRDEFRA L AEHRFICIX R TELIIICLET,
ZEE S OBBICEITS 1 DA DOERIT, EE 5 EIENHAE FEO MO BEEMOHERMETT, 2o 1 > HOH|
EDFLHEIE, ANEBIEFIIH NEIEEZRTNITLS T lH 1% Vip £721% Vop 720 E T,
ZEE S OBINIRTDH 2 D HDOERIL, RKEEE 5T 2IREE B OEMENETHZLTT, 20 2 DHOM
EDFLFIL Vg THY, FHHSNITA—=ZTH, ZOEFIL IC NOEDEFTTHY TV RIZH U TFEE T, Il
AT HEECOLAFIEL TNVET, Ve 1E,. 70 —T 107 V7 7L REfR oA v nAa—7 CEBEHE CEET, £
LIS DG AT, A ORI TR ~728912, Vop D 2 (FOfEEL CHEA TEET,
T-1IZATHEZD 2 DO RLDEREZWXTORL, B 7-2 1 ZHIEBFD 2 >ORBDEFRE W N TORLTWET,
Vip & Vop DIEF TIL, IEREME 5 LG 5T T RITR L TOI DD Va & Vg @ DC L& RLTCVVET,
Vs D AN EH N DERNS, KEHME BABIEEBMM) 7 7L AL TE 2 DL, FEREEE BOEEEBMNITIERER) 77
L 2% B FICHERB LR SO 280 IR 28300 £d, 2y, Z#E 5o —27 v— v — & E 4
Vip & Vop 1ZZLDHEHRE (V) EEFKESIL, Vs TRV IDOE—T Y — B —7 (Vpp) LERSIVET,

V|p Definition V|p Definition for Input

» Non-Inverting Clock —9 _A—\

V/.\ - -
A A
------X —————————— x - Vip VID-DIFF
Ve - y y ~ '
\ Inverting Clock 3 e

Vip=|Va-Vg| VID-DIFF = 2*VID

GND

B 71. ZEBANGEED 2 DORIBZESE
Vop Definition Vop Definition for Output

» Non-Inverting Clock —» _A—\

Va - Y -
“““X_"""_"X Vop VoD-DIFF
VB - A 4 _/ LJ
\ Inverting Clock AN &

Vop =|Va-Vs| Vob-DIFF = 2°VoD
GND
R 7-2. ZBHHNESD 2 DORILEIER
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7.2H8A00v DT R MMER

IR ar Tk, SESFRHNEROEET ANDO Y N T T IZ oW TR L E T,

High-impedance probe

LMK Device

LVCMOS driver Oscilloscope

2pF

1

B 7-3. LVCMOS AR R AA TR &R

LMK Device
LVCMOQOS driver

O:O Phase Noise
Analyzer

7-4. LVCMOS OB R AL TR MMERK

0

LMK Device 1000 % Oscilloscope

HSDS driver (:0 (Hi-Z termination)

B 7-5. HSDS AR R A A TR MMERK

3
LMK Device I | | Phase Noise
. 100Q Balun
HSDS driver [ Analyzer
p —_0
7-6. HSDS HARIIE R A A > 7R MERK
LMK Device D Oscilloscope
HCSL driver D (Hi-Z termination)
50Q 50Q
7-7. HCSL K NEsM K A A > 7R MERK
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LMK Device
HCSL driver

[)

Signal Generator

50Q

—

-

Balun

50Q

7-8. HCSL NI R AL TR FBRK

Phase Noise
Analyzer

Reference
Input

T AAADEBNEASNIEA O /A ZHRE L& BT dBe HAL THIES U BB A7V T 2 L,

Sine wave
Modulator
Power Supply
||
[
DUT Device Output

L

Balun

Phase Noise/

Spectrum
Analyzer

7-9. BiF/ 1 X% (PSNR)T R MMERK

28

BT 5 70— R (DB S

L HDE) FEF
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8 FfHHsiEA
8.1 =

LMK5B33216 (21%. 2 > OUZ7 7L A AT, 3 DDF P4 PLL (DPLL), VCO A#taSih- 3 2o 7 us PLL
(APLL), BXO 16 H A7y ridEd, BAW APLL (APLL3) 1%, JE5 (2 E AR @\ iR & M RE BAW VCO
(VCBO) L T\ 472 AR (XO) AJ17ay 7 DALAR /A AR 8 W B~ D7 & e/ NI 2 HivE
9, TI ® VCBO 77 /vy —%, 7V—F 7k — VR A — N\ — B 5 2 E M B A7 3 720, 2Rt oA e
Bl 228 TEET, XO, TCXO, £721% OCXO AR METHY , AT b dh— /LR A — R — 22 E B 2
WTORIRTAMLENHYE T, 4 APLL 1351535 DPLL THIETx, WMoy 7K D792, APLL KA %
DPLL U7 7L A ANICay 7 TEET, 4 APLL 1%, XO AN—h, £72130ID APLL 238 71y 77560 L UERE F 21541
TEET, 4 DPLL 1L, V7 7L AAT) INX DB RIEAA DY 7 7L RERINUTZD | DA —R T8 Z D 1 DInHD7
A =R 7 ZEIR U THID APLL KA AAZHIZDZENTEET,

DPLL V7 7L AANT] MUX 1%, BIENERL LV 7 7L o G BB EIC L SV - BN A B IRE R — L E 9, V7
" =7 FIIE N LD FEIA SIS IRE F[RET T, 2O T /SA AL, B OALAHF v /v 3B L ONLAR A L — il 1
ATV T 7L A Y =D by NV A Ay F 7 L | RAFRAAHE VR T U el A FEBLIL £, V7 7
VAR 7ay 713 7ay 7 AJ1EEHRL, V7 7L A8k (LOR) A HEn Dby e A Ay F A — 3 —F 7
IR — AR A —R—%FETLET, ANESFITRESNZLEWERIFRIOER T5&, LOR WRESHHENET, A
TFE=2TIE, P, RIE A SV ABE ORI LR Tk 2OLAAPPS (ZSVAIRD) B G ENET, £AT
MO AL w2 gV REIRIZ, V7 7L R Zay 7 NS T LR ERBLIOE ML TEE T, Y — @R £ =2 he
X, w7 JE R S8 R B S WD TR — LR A — R — 2 A D L& DO W H 1 B B 50 FE 272 L, LOR IRREH
D JE I E AL D ELINE B/ INRIZI 2 F T,

LMK5B33216 (Zi%, 7l I L R[GEIRI TINT AN XAT &z 7= 16 DO FINRHY ., kK 16 DO EF /v | Fi=
EEB IOy 7L TNV UR Jay O A S ENTFRETYT . K 4 2O 7/ R 1.8V F72i1d 2.65V O
LVCMOS Z7uvZ7 (OUTO0 &£ OUT1 76 P BEY N 7)) %, 14 DOZEE S17ay 7 THER TEET,

KA ray 2L WA~ AVF TV I ESH LT, AR —REI TS APLLIVCO KA D 1 D bAERShvET, 1)
0 (QUTO) &7 1 (OUTT) iZ&wb7LF 7 AT, XO, V77 A AT), F2id APLL RAA LI — ARG RINTEE
3, SYSREF %7-1% 1PPS {H /3i%. /1 0 (OUTO) Lt /) 1 (OUT1). L B2 ar 8.3.13 FAALX bk EHL
LZDOMOZEE ) THR—FTEET, AT AZI21E SYNC BEEEN DY HE O A 2SI T&Ed, ¥
PEIEE—R (ZDM) 1Z, OUTO |2/ RENDHEE D DPLL b7y 7 LIRS 7 7L AN T ED B OREE ) 72
NARFHFEY EHLCE F9, DPLL3 Ti% OUT10 T, DPLL2 Tl OUT4 TiX ZDM 7 4 —R /Sy 7 82l i T& £,

|EEE 1588 PTP t > ¥ /v £12i3 DO ay s 277V 77V r—ar R —d 572HI1c, DPLL
3 Y7 =T EFE I LD TR AR A B AL AL OFHEEDTZDIZ 1 ppt (1IR3 D 1) A0 JA B Ea o3 ik BE 2
A7 DCO T—FZ¥R—FLET,

ZOTRARZL, PC F2iE SPI 20 L TR B/ TARRET, LG THATT 17 748 NNE ROM ~—U12 X
HICENE R I DR A Y AN — L ET, APLL BEOH RIS B § 51 224 D POR k& AIREIC T 57 1T I
AJREZ: EEPROM A —/ S —L A [ZXY | Tl U =7 v 7 W) 7ay 7 s fg&i£4, DPLL ki3 EEPROM fE(Z
FoTRIESIY, ROM OFEMIFL I (SO TSI, LU T VHlEA L 2 —T = A 2% L TRAEICT T T 4
AIRETY, W LDO ¥ =l —23, /e PSNR ZR L | B/ e Ry MY — 7 Da A EMES AR 97, 71
VI AN FBEO PLL BEHRAT —HZ A%, GPIO 27 —4# A B LRINATRL D AZ DE RN LV FERE T 5720 764
IR WY FIRET T,
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LMK5B33216 INSTRUMENTS
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82Ny IR

XO Lo To T
— L3 T LF1 T LF2 T
U LI LT
T Outputs
Inputs s ||
i =
> CH Div .
DPLL1/APLL1 APLL1 primary N S
post divider || ouTo ﬁ 9
> g2
e j> 2tolm ISYSREF Div| g
» 20-b & Delay E
IN1 j> 4800MHz to S §;
5350MHz 83
APLL1 second | =] Sa
F3 [ ~Dv | post divider d ouTt 2
if 40 racional — 2
x1 54 217 ] =
x2! E
- =1
i =
<

Rauiond gum
BuouMs SSIRIH

HSDS/LVDS/AC-LVPECL or HCSL

CH Div
& Delay

SYSREF Div]
20-b & Delay

M NN N MWLM

oM o0

2om 0UTI0
—o

|

Control

M

CMOS 3.3Vor
Open Drain

Y Vv vy

ouT2
Moy
CH Div
8 o oums
DPLL2/APLL2
APLL2 post ISYSREF Div| ouT:
divider 20-b & Delay s
— 2t0 /13
VCo2: ouT4
5595MHz to
5950MHz
[ -CH Div
oute
ISYSREF Div|
our
zomouTo
ZDM OUT4 CH Div
oy ot ety ouTs
bl |SYSREF Div| ouTe
DPLL3/APLL3 (BAW) APLL3 post 20-b & Delay
divider
y CH Div
~HO
Ih:
25000z
Frod SYSREF Div
(KECammoh)
3 ot
: ouT12
ouT13
CH Div
oure
VTS
Registers ROM
Spio EEPROM GPIO1/
SCK SR_OUTA
" SYSEF/
SCS_ADD Device Control 1PPS MUX GPIO2/
and Status SR_OUTB
PDN#
GPIO0 ‘ Power Conditioning ‘

A ————

T T
VDD_IN (x2)  VDD_APLL (x3)  VDDO (x6) VDD_DIG CAP_APLL (x5) ~ CAP_DIG
3.3v 3.3v 3.3v

K 8-1. LMK5B33216 & LI 7Aw &
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821PLL 7—F72F+DHE

X 8-2 i%. LMK5B33216 (ZFE¥#XN7- PLL 7—% 77 F v &2 /RLTCWET, BIKT v ¥ Fyrid, 74/ PLL
(DPLL3) £, VCBO (VCO3) A5#AS 17z BAW APLL (APLL3) THERSI L &, LG VOO (VCO2) £fiArL7
APLL2 X, 5 2 DK o4 7T1/7ﬂ/52§5(]\7<4/78iﬁkf%iﬁ‘ APLL2 74—k w7 N T /34 % 45F-1% DPLL2 (2
J:o“Cﬁ?U?ﬁI]“C%iT LC VCO (VCO1) =#A LTz APLL1 1%, 3 BH DIy 7 A RN A ELCEAT&Ed, APLL1
DT 4—R3y 7 N T /314453413 DPLL1 | _iofﬁ?ﬂfﬁ]“(%iﬂ’

DPLL i, B 5 4L v 3—4& (TDC), F V4L L—TF 744 (DLF), BLOL Y~ FIH £V al—4 (SDM)
kA AT 0T T LR 40 B N7 4 — Ry (FB) 73X CHER S CUOVET, APLL 13, V7 7L R (R) 7
INAK  NARE B SR HES (PFD), v—>7 7% (LF), SDM (&7 57 at v 74—R w7 (N) T3A4 | BLOY
VCO THERKSITVET,

% DPLL (TIZV 7 7L AR~ L F 7L 737380 . DPLL % APLL ®RIj> VCO RAA Y (51 A4 —FK DPLL #{E) (2n
DI TDHNAEBE DV T 7L ANS) (AL DPLL 84E) (2uy /LT, HEDI7a vy RAL AT T2 SN AR O
NI E OF#MEE E 2 COET, WAT—R 7T—FT77F ¥ ix, EEOIav s RACATHIE5 B AL A O
ATV RIEHIAM B OF#k M2 5 2 TOET,

% APLL (213U 7 7L Z&IR MUX 2300 ZAUZEY APLL 2 XO AJjicmy 7427, Blloo APLL (APLL % DPLL &
HA—IHEHE) DIA—K T4 545 BNy 7 BT CEET

1 50 VCO H H%[EC DPLL+APLL ~<7 @ DPLL V7 7L AE APLL U7 7L 2 AD [l 12 A — R 55 L2 T
72X,

£ APLL I2iZ, ANV 7 7L Rcmy 7SN TWAEA . DPLL 226 H| I TX A& 40 B %y tz»ﬁ“bia“
APLL DA DE—RT 1 5Ll E® APLL 7 DPLL ﬁi"JﬁI]?ZtLT%WELTb\é%%/u\ e JE Bt A ST 57012,
Fas T LARER 24 E RS RELEIR TE LT, TI Tk, A7V RAEIZ TS 2856 38 A B Th
A — R LC DPLL #ilf#l72LC Oppm O &R IR A HERF 7286810, 70l T L0 6ER 24 By My REEHESEL T
WET,

BAEHEKT DO, FEHSN Ty DPLL $721% APLL #2022 (BIREA A 7127 2) RERHVET,
APLL D% VCO (T, ZNE1D VCO RAL TANAZZAEHL Trry 7 3Bl 7 vy 7 2 BR# L £9, VCBO DOARAR
TANALRIED 1 DY IRAN TANAZNT A /IASHL, VCBO 1T /17 my 753 7 vy ZICE#E G S ET,
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13 TEXAS
INSTRUMENTS

From XO, BAW APLL, or
APLL2 cascaded to APLL1

www.ti.com/ja-jp

From INx, BAW APLL, or f DPLL1 A f APLL1 cveco
APLL2 cascaded to DPLL1 | ¢ R e
> N - fucor
TDC |—»| DLF 5-bit PFD |» LF @ >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
A
38-bit L T
DPLL DCO DCO =
option | FDEV DPLL feedback clock
To DPLL s
Input Mux -/8 APLL1 :
_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 +
option "| FDEV DPLL feedback clock
To DPLL s
Inoput Mux /10 APLL2 :
Cascade Div i ZDM f ouTo
] |
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 T
DPLL DCO DCO T
option | FDEV DPLL feedback clock
To DPLL s
Input Mux APLL3 E
Cascade Div_: ZDM from OUTO
2 :
Toxomux +—f——|_2_] : or OUT10

WD 7 a0 TlE, DPLL 3L 0 APLL BH{/ED AR FLIC ST

M 8-2.PLLY—FTIF%

AL ET, AL NF— %4 T PLL BifEE—

ROFEMIZ OV TIL, DPLL O@E{EREE 22 B TLEEW,
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8.2.2 DPLL

DPLL @EAFA 4T DPLL 23y 7S CnA A, DPLL U7 7L A AT (INX B2) (&> CTH 7 vy 7 o J8 3 5k
EVELBENREOET, XO BrDrnyy V=R LT, HH17uy D7) =T BILOKR— VR A — N —[E D
ZEVELREEE DR EV ET, VCBO (X, XO B A D a2 12 BR7e< | 12kHz ~ 20MHz O#EAHHkIZ o7z
T BAW APLL )7y 7 DLFH /A XLy ZERER R E L E T, V7 7L R JARDEBAIT T DI kS 4L
7272, BAW APLL (%, SyncE BX O PTP [T 7V 7 — ai NS B2 R HEHERLOD 5 i B2 78 Pk SRV L — 7 ek
8 (10 Hz) Z#ERF L2285 . 2 ARBh RO mE M A I3 TCXO £721% OCXO0 &4 XO AL T TEEd, &
DA APLL IZIZHERD LC # A7 VCO BEFINTIERY, 2V —2 7207 7L Al @A IR 45 S8 8 B0 2 72 I
VL —T IR A LT DC 225 100kHz O#t & ikl Z iz o Them DY v 2 MERE DG HALD IO A b TE
T o XO W EEININAR /A R R T 50 AT AMEREDOHIFRIE B L 7= 54 . LC APLL (27— 7e @ @ik )7 71
VAERBET DD OB O A —R AT arndHvEd, LMK5B33216 3 5&, = —%—(X VCBO (BAW
APLL A —R) 60453 A 128 IR T& 572, LC APLL /) RMS Vv & —% KIgICHI C& £,

DPLL T DCO E—FMHAMIR>TODEE ., JEMBIRAAT 7 8 (FDEV) 271277 AL T, DPLL @ FB 7 /31
B oy FaaiiE (W E2385y) 2720 TEET, DCO A HEGREIL, APLL KA Z /LT 17y 788 K
O AR — RS L7z DPLL F7213 APLL KA AT RN sREL £7,

7'ulT AETz DPLL /v — 7 H8iE (BWpp ) (X, ROT X TIDHEL AT IE R 8 A,
1. DPLL TDC L —F® 1/100,

2. APLL O — 7 #:45%lED 1/10,

3. DPLL D KA ilERR 1% 4kHz T3,

8.2.2.1 #1351 DPLL Bk

MNZU7= DPLL EhfEH, & DPLL 1345 A2 C T 7 7L A A T) (INX) 28I T&FET, & DPLL IXFRILUV 77L&
BETHILL ENTNRRDV T 7L AR INT L2 TEET, EEIRFIC, 4 APLL 12918 L% 12 XO A
ay 7L, 7V—7 v T—RFRTEIELET, A%7e DPLL V7 7L AA BB ENDE, 4 DPLL XV 7 7L o AESEIA
NMREICESN Ty 7O ESAIELET, DPLL @ TDC 1L, BiRENIZL 7 7L A A Sjray 7t 2o VCO
Mo FB 43 JE /vy 7 ONFEZ iR L, AAHRR IS T 57T VA AHIEY —R & LET, iiEY —RIZT o4
v —"F T4 H (DLF) IZE > TTNHD 7 &G, DLF 711X APLL N 7344 43 1% 3151 C, VCO JEl#%Y
TV AANDCay I LET,

ZDOEF—R T4 DPLL 2SMSZ U CEMETE A7 D F v rNWATE B A 52 A2 L7 DPLL 2y 7 Ei-iday 7 fiE
FRCEFET,

XO A JABEZFER T D56 AT VT A JAR % i/ MRICIA D720, SRS B E I 3B OB U570
RNIDNCT D% THIHELREL TET, XA 77 4 A1, APLL 234 N 43J8 . (NUM/DEN) 7% 0.125 ~ 0.45 &
0.55 ~ 0.875 DOFIPHIZ/2D XO AWz IRT 22T, ID@EmWEE D XO Z3IRT 5L, K72 BAW
APLL XY APLL2 ) D8a . Yy PERenim ELET, XO JERBEIINLAR /A XHEREA W& 13 BAW
APLL /1% APLL2 F7213 APLLY (ICA A —R#Eake L £ 9,
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INSTRUMENTS
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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

8-3. DPLL 3 E— K

ZDM from OUTO
or OUT10

SR ABHEPE) R
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8.2.2.2 H R4 — K DPLL 8ifE

8-4 |2, DPLL3 & BAW APLL 776, $9— 4 @ DPLLX B3 WA —R E—RIZ2 5612 ~LES, ZOHFITiX, DPLL3
DAL R DPLL TF, $9—2>® DPLLx (FA A7 —REEH iz DPLL T4,

DPLL Zh A —R#a 52812k 0, DPLL3 LRIBIL=27)—> AR v XD 1 7uy 0 FE TEET, T_XTOH
w72 DPLL & APLL 23y Z7&nse ., T _XTOED R T A R DPLL (2L TERIREN - 7 7L R CRIWIE
ﬂij—o

BN 7 7L ARNFIDEELRWES 1T, 4 APLL 1% VCO 8k A4 XO Aficey s, 7)—F E—RT
F;MELET,

Hh7p DPLL V7 7L 2 A HEN DL Af> DPLL i3y 7 O Ef54BRiE L £4, DPLL TDC i, #iRLZL~7
FLUANF) 70y 7248 NICO 6D FB T34 7ay 7 OB Z ik L A AR IS T 5T P HRHIEY — R %
ARRLET, MIEY—RiE DLF ([2X>T7 4 vV 7 &40, DLF H771% APLL N 731 % 5 1233 1L C, VCO J&
Ba) 7L AN ICay I LET,

DPLL3 ny A7 —Z A%, 4 FLbMD DPLLX By AT —X A2 5.2 5 Tlddbv £ A, BAW APLL 73
TV =T T—REIIAR— VA —— =R THY, VCBO A #5477 &k ppm fEAMLO DPLLX DH %7l 77
LRGN THLHE G . DA — RSN DPLLX &7 (27257~ APLLx |%. BAW APLL & [FIUJE R EA 7 £k
B by 2R HEFF T £, A7 —F DPLL £ —R &, DPLL3 2Ny &=k m DYy 2 PERE
JER A TEME DN SN D ZEITIER L TLIES Y,
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From XO
From BAW APLL cascaded " DPLL1 A APLL1
to DPLL1 TDC R PD1 LC VCO
» N fVCO1
TDC |—» DLF 5-bit PFD |» LF &V >
—
+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
» N - fvcoz
TDC [—» DLF S-bit PFD [ LF s >
—>
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7y
38-bit L T
DPLL DCO .| bco y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 X APLL3 (BAW)
From INx froc R frpa VCBO
» Y fVCBO
TDC |—» DLF 5-bit PFD |» LF &V >
—
+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
8-4. DPLL h R — REHE—R

BRI GT 57— R ()

— &

SR ABHEPE) R
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8.2.2.3 APLL % DPLL & h R — RiEs:

8-6 2. BAW APLL /& A7 — RS- APLLT 31O APLL2 Z/RL £, VCBO 1% 2500MHz O AFR L
R BAT T IR R S, APLLT BX Y APLL2 3y 7285 L4, D% . BAW APLL % VCBO J& i %% 41
XO AHcey 7L, BV 7 7L AA NI EESNAE TV —F 2 E— R TEIELE T,

HAT—REEHe STz PLL 13/ —X VCO ooy BSh - Aoy 7sinETH 207 DPLL V7 7L A AT 3 /s
BRI B2 TR SISE, DPLL 3V 7 7L AA IR TBayr T4V var#=stL£9, % DPLL TDC
BRIV 7 7L A A 17y 7 245 VCO B0 FB T34 iy 7 ONLFIZE LR L, ALARREZE ISR 5T U H
NARIEY —REARLET, 4], DPLL TDC X742V ZHHIEDV — R L CHAHRE 4 F v v 457210 T, &
V2 BIEORIEY —R1Z DLF 12k > T7 4 &Y 7 &4, DLF /713 APLL N 57344 SDM %I4T VCO J&1¥H %k
U7 7L ANy UET,

VCBO % APLL1 £7/21Z APLL2 ~DH A7 —K V=R THAT5E, APLL (2@ @i, BIE 2DV 7 7L A /o
S DREEES N E T, ZOME DB A —REEREIZ LD . XO/TCXO/OCXO O JEWHAMENGA-ONEFE /A A PEREAS N
BT IR S A R ERE A LU ES, A4 —R DPLL EifETlE, DPLL3 23uy 7 ST- %I B im D v 2 PEfE
JER B2 NS NDZEITER L TLIEE N,

DPLL3 23> DPLLx £7-1% APLLX I A7 —RENTWAHHA . DPLL3 1y 257 —Z A4t DPLLx 2y A5
— A ALY, BAW APLL X7V —F2 F—REIFIER— R4 — 1 — T—RDFE . hAF—REsnz
DPLLx 23y 74K RED EE TH-Th . VCBO A EA 7 ppm EIZ&->T APLLx /IR0 8 A4 ~7 £k
DRAETDHAREME NSV ET, OB TIZ, BAW APLL &fthod APLLX Ol J5 Dy 7 4RREA LA 3 HZ LR AR
FIITAATT, HHOEL, EIEEIC, £9° DPLL3 & BAW APLL 23ayZ7E8NTWAZEZMERLET, KIZ, o
APLLXx A %—7 /L (APLLx_EN E'>vh =0 — 1) 28108z T VCOx 2F ¥ 7L —Iar L, &#%IZ APLLx oy A7
— A AE MR LET,

FFEOFITIL, BAW APLL 137 v 7 AR —2 APLL TV, APLL1 & APLL2 (347 AR)—24 APLL T, Zmv 2
=TV R T AV AT AREBVEA RN H S A 1E, APLLT £721X APLL2 27 v AR — A APLL LU TRERK T 528
HTEET,

APLL ZHh A7 —REk 4554, Fito APLL 1337 4 —~ 2 AEMAZIG U T DPLL 2 L0, /XA /SAL T
DPLL OEFEAA7IZLI-0TEET, LFLD APLL A7 —F E—FR)HAho> DPLLx 2NEZNIZ 2> TWHIBE I,
DPLL3 ODAHDHAr —R T—R&EfEfT&xd, 204, VCO1 £7/21% VCO2 %, DPLL3 ny /Gl 0ny s &
—RHZ VCBO RAS U ZBIf CX AT, —H —% APLL1 F£7-1% APLL2 /a2 KA % DPLL3 V77L&
AR cEET,

DPLL M EZh 20> TVDE A NAN 77774 A1, BED 40 B My REORDYIZ 24 By hy1-L7a T NAlHE
72 24 B MY REEHE LT, APLL V7 7L o 20 b I T E O A — 2R+ 522 T4,

150 VCO H71%[FC DPLL+APLL ~<7® DPLL V7 7L A& APLL V7 7L AD i JTIZ A A — R L7 <
k=LA
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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
> S > 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 S-bit PFD [ LF —>@ >
—>
+FB +N
40-bit Frac-N sD™ ¢ 40-bit Frac-N SDM [~
A
38-bit L T
DPLL DCO .| DCO y
option FDEV

DPLL feedback clock

K 8-5. DPLL #8B%ICL 7=

BRI GT 57— R ()

=

—

ZDM from OUTO
or OUT10

SR ABHEPE) R

Product Folder Links: LMK5B33216
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From BAW APLL cascaded
to APLL1

DPLL1 disabled

LMK5B33216
JAJSJO2D — MARCH 2022 — REVISED AUGUST 2026

DPLL1 X 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 [
7'y
40-bit
.| DCO 7'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 Yy
"| FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
From XO
DPLL3 APLL3 (BAW)
From INx fTDE R frpa VCBO
N = fveso
TDC [—» DLF S-bit PFD ¥ LF —>® >
—»
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [
7'y
40-bit L T
.| DCO 'y
FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
8-6. DPLL #HEHIC L7z APLL 1 R — RiEH DA

Copyright © 2026 Texas Instruments Incorporated
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8.23APLL DAE—F

APLL BLFE—RTClE, 45 XO A1V —RIZE- T, H17my D7) —F  JHHEE O L EECREE N REVET,
DPLL a7 i3 ffi & T, APLL 1T885% 5.2 8/, APLL (3 A7 —R B—RERI3M L E— RN CEIfETxE1,
£ APLL @ DCO IZ. #lIfHIL 22 DOEXIALL B TR HTEET,

N —F v ey B LW L% O APLL T —ROENM{EFRER TR D LB T, APLL1 F7-1% APLL2 23X 8-6
DI A —F T—R{Tp>TB54 (DPLL3 HEHASNTWERA), VCO1 F72i% VCO2 1X VCBO RAS V%
BERLET, APLL 12y b LT APLL B 2G)EN 2>y LE T, APLLx_STRT_PRTY, VCBO 75 APLL1 F7=
X APLL2 22— 358, @A, B vZDI 7 7L R Jay NS, /X7 p—< 2 ZAD KV XO/
TCXO/OCXO THAET DA REMVEDHHHARNNAR /A X2 DEA &/ NRICIN A DI ENTEET,

8-7 (TR F &I APLLY £7213 APLL2 23 A — Rt STV g6 VCO1 £7213 VCO2 1T b %12
APLLX_STRT_PRTY DJIE/FT XO AJjicmy 7L, BAW APLL RAA L LI3MNE L TEMEL £,

DPLL filf#172LC APLL O ZDE—F CEIfET 25613, [EED 40 £ MykE (PLLx_MODE = 1) Tid/<, 7nrs7
LAIREZR 24 B Ry RE (PLLX_MODE = 0) Z5&4R L C, IEfEZR B b2 G L . Oppm DR EGEEZMERF L £,

DPLL1 disabled | Fromxo
DPLL1 APLLA1

froc R feo1 LC V€O
7 - f\/CO"
TDC |—» DLF 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 fep1 LC VCO
> - fucoz
Toc || DLF PFD |» LF @ >

. =N
B [ 24-bit or 40-bit Frac-N
SDM

40-bit Frac-N SDM

40-bit

DCO -
FDEV DPLL feedback clock

DPLLS3 disabled ‘ From XO

DPLL3 APLL3 (BAW)
fi

froc - PD1 VCBO
T
TDC DLF Soit PFD |» LF &Y >

. =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. APLL EAMIIE—R

8.3 HRERREA
LBED 22T, LMK5B33216 DORERS L OMEREY oy 7 Ic oW CHBIL £,
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8.3.1 gz A 77 (XO)

APLL A7 —F =R THEHAINTORWEA . XO AT NAPLL OV 7 7L A Z7ay 7270 Ed, XO A
NI, 7V—=F 0 F IR — VR = — TR TOH DR E L EENREET,

DPLL 2391 ZEBI{ET HI2i%, XO B2 VCO B H L FEB BRI HHVERHY , TD7=dE Lo APLL
N T ARAZ Ty A2 Fb £, APLL BT —ROH4E . XO A $kix VCO B b B -3 o B%E
BoZ e TEEd,

SyncE %> eCPRI H]® PTP/IEEE-1588 72X 0> DPLL #REA ML T 27 U r—arDia XO AL %4872
[FIHHLRS CEOREND J B BORE BE LA — /L A — /S — L E PRI LS5 TCXO, OCXO, E72iFAMBOIBHE nl e/ 1
YKo THRE) T %9, 12.8MHz, 13MHz, 14.4MHz. 19.2MHz . 19.44MHz, 24MHz. 27MHz 38.88MHz,
48MHz, 49.152MHz, 54MHz ¢ TCXO XUt OCXO JHHE L, —MANZFIH AIRE TR AR RO @EmWA T a2 T
&Y. BAW APLL 7% 2500MHz @ VCBO JE ¥ D 38t — R CEIfETEHI9ICL 7,

A ECE T ESNAR Y v 2 AKX 70T Z2F55 XOITCXO/OCXO Y —Ai%, 12kHz ~ 20MHz D& 5 i 1 o7
STV HENAH /A X% VCBO 3R ET D728, BAW APLL H )y #VERBICR B % 5.2 £ A, PFD JEEE BT
% XO # 7 IR 4 APLL IR L THZNC T 22 LT, IR /A AV REZ SOICREL TEET,

XO A7 7iid, K 8-8 I\ XIIC, 7 ur T LRl AJA v F o7 #&dihE AC 56 AN JJAT AR &Y E
To N7 7FE XO RAIANER T vy 78 BREIL £,

28pF
||

X0 |: |
s1 s2 100kQ
Vac-oiFf Differential or
500 100Q E:’_o (weak bias) | Single-Ended*

S2

L
O
O

0

100kQ 28pF

O

S A
19

*Supports a 3.3V
single-ended input swing

B 8-8.XO ANy 77

#8112, — R0y Ao B —T 2 AR XA T DIEYER)R XO ANF130 7 ik E RLET,
K81.XO ANy T77 E—FR

5@ T e WAL YT DRRE
N PEBHESR(S1, S2)() PR SAT R (83)2
0x00 DC (4 i) OFF OFF
0x01 AC (SMB#&) OFF ON (1.3V)
0x03 AC (N5 GND 2% L 100Q) 100 Q ON (1.3V)
0x04 DC (P97 GND {Z%fL 50Q) 50 Q OFF
0x05 AC (N GND (ZxfL 50Q) 50 Q ON (1.3V)
0x08 LVCMOS OFF OFF
LVCMOS

ox0c (P95 GND (%L 500) 500 OFF

(1) S1.S2:0FF = A&z EL TOET,

(2) S3:0FF =AM A TSI SAT AET21% DC fEGEZEL TCOET,
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832 UYZ7L2RASN

U7 7L AANST (INO BLOVINT) 1%, EEhyny s Fi-

AT IO

W T NEUR JaylE i ANADIENRTEET, X 8-9 1T
CBANNTIL, eI AT RER A EAT #i. DC A £721% AC FEE DA ARAT ZRER S HV £,

%\7\73/\/77 1. DPLL 7 uy /DL 7 7L AANTI< N T T Lo RE#LET, DPLL AJ1~ L F 7L o7Hid fEE
DIT7 7L AANTINERIRTEET, DPLL (%, DPLL R T 34X 24 FH U C B Hoa fm B i n B b 854 .
HRDEWEDANE CAA Yy F 7 CEET, Fo VT 7L AATIRAZI VT 7L AA T OB ERRFED T2 DS
FEF AT ey 7B REILE9, DC /NA 2w Fix, WED AC Iy 7 V7 a5 a4 _RAF 528 T, K
JEI N1 o e BN ES D ENTEET,

INO_P/ I:—| ~ ~
INT_P | 5 2
100kQ
100Q }}—Q Vac-oiFr
(weak bias)
{ gmom
INO_N/ I:-| _ Q
INT_N M| 5
50Q

S4

_rf1

(=T

S4

Differential or
Single-Ended*

REF path

89. U7 ULV ARANNY T 7

3 8-212, =&y AL H—T AR FAT DV T 7L ANTINN 7 7RG RLUET,
£82. VIZ7LYAAANY 77 E—K

REFx_ITYPE,
R68/R67

ANGAT

HEBDV VA LA F DR FE

ERTUT R,

R68[5]

Ac VTt A
IR,
R68[4], S4()

U NTUREIR

. R68[3]

TN RHE

R68[2], S1¢)

ZB) I,

R68[1], S2()

FHUVSIAT R
(1.3V)

R68[0]. S3¢)

0x00

S8 DC A
SERAE S

0

0

0

0x01

72H),
SMEB AC FE B
SRS

0x02

ZEW)
%ﬁl’ DC f Tu x 1

. PR 100Q #H#)
T(ﬁ%ﬁ%\
LVDS/HSDS

0x03

W),
%ﬁr AC fD S}

. PR 100Q #H)
ﬁ’@fv#&\
LVDS/HSDS

0x04

7EH),

5’|~ﬁl’ DC f Tu &)
. PR 50Q ~

GND

HCSL

42 BRHIRT BT — RN (DR

SERB O BPE) 2 E
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£82 VIV AAANY 77 E— R (HiX)

REFx_ITYPE,
R68/R67

ANGAT

WNERDL P AFERAL v F DFRTE

BERTFYL R,
R68[5]

Ac arFuH A
INA
R68[4], S4(")

VTN RBR
. R68[3]

TV UK
DN
R68[2], S1@

ZERI,
R68[1]. S2(2)

FUVSAT R
(1.3V)
R68[0], S3()

ZEH),

SR AC
. B GND (ZxiL 0 0 0 1 0 1
50Q,
HCSL

0x05

T NTUR,
444 DC F
R AC #ti A
70mV AL g/
K.

LVCMOS

0x08

SV IVEVR
4448 DC e
. P AC FE A
. PN#E GND (2kfL 0 0 1 1 0 0
50Q.

70mV ALwi=)L
.

TR,
A DC &

. ¥ DC &4
150mV X7V
AL

LVCMOS

0x0C

0x18

VT IVEUR,
45 DC #&
. NERAC 56
2

0x28 210mV 27U

AL
LVCMOS

D=2 R
415 DC A
. N#6 DC f5 8 1 1 1 0 0 0
omV ERXT VA
LVCMOS

0x38

(1) S4:0 = EEHA SRR HERET, LVCMOS F72133 v 7NV RERST R CTO AN AA T IR TEET,
) S1.82:0 = SEpfEIA A EL TR,
(3) S3:0 =4 AJINAT AET21E DC G EBELTCWET,

83320V IANA>8—T 14 REL S

8-10 726 X 8-14 1, HEEINA AT AL Z—T 2 A ZAB I OHEIREIEK A2 R TOVET, fE S TVVisvnway 7 A
NI, 7a—T 4 T DFEFIT D, TNAE T THIENTEET,

Rs

LVCMOS
/\/\/\,_(! ()— X0

LVCMOS Driver

LMK Device
Rs

LVCMOS
44\/\/\,_0_6— INx_P
—,_— INx_N

LVCMOS Driver

8-10. > &)L T K LVCMOS (1.8V, 2.5V, 3.3V) »5U 77 L'~ R (INx_P) £7(3 XO A% (XO)
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Vcco

0§

LVPECL Driver LVPECL LMK Device

50Q 500

Vceo - 2V

8-11. DC #& LVPECL 5 U 7 7 L X (INx)

LVDS Driver LVDS 100Q

¥ 8-12. DC #& HSDS/LVDS 5 YU 7 7 L 2 X (INx)

LMK Device

Driver
CML LMK Device
P 0 c

K 8-13. DC #& CML (V —R#RiE) MWS5UT77 L VR (Inx) N

HCSL

LMK Device
Driver HCSL

L B
LB

B 8-14. HCSL (Afiikin) M5 77 L 2 X (INx)

44 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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Driver Rg (Q)

LVDS open Differential LMK Device
100Q

CML* open Driver
LVPECL 120
HCSL 50 Internal input biasing
Rs Rs
*CML driver requires 50Q pull-ups

g 8-15. AC #AZEEVY 77 L > X (INx)

834 YZ7LAANVINF T L YDER

DPLL 7avZDGE V7 7L AN~ AT T L 73 OFRIRIT, 5% E FTHE/R A B SENEN A — L& 2 7= NEE AT
—h = U EF AL THBINIZITOD, YT =T LURZHIEEI TN~ R =T BRI E > CREI T THZENT
xF4, A=A FFL oL, LMK5B33216 (25 LT INO £721% IN1 28I TEET, T _XTO A S OESEIEN 1T
VAR CEIY CHZENTEET, EREOHFPHIL 0 205 7 £TT, 0 1TEE GRINLZW), 1135 1 8%, 21X
B2EITIEE 7 ELETT, ANDRICELERE TSI TWDEE TALOFIZE INX (ZRADOESEE N G2
HILET (INO DM m DB/ ET), SBIRSNTZATNE, AT —HA BV FIL U AZ &l TR TEET,

8.3.4.1 BEEIAHER

LUAS CRHETEDLHBASRINE—RIL 2 oH0Ed, AN AN—T 47 LHEEFEIN—T 47, BEEIRE A BHIEE

Jitto

s HEER :ZDF—R T, DPLL IX3%E SNBSS b @O E e A& BB 7, B Ry
Ty I BN IeoT-5A . DPLLIZEBIZZ D7y 71 BEIMIZOIn &by £,

o HEBEHEIF:ZDF—RTIL, DPLLITA R bELEDOE WA ZBEIIZEIRLUET, I0EEEOE AT
DETHIHE . BEEIRESNTWA A IR IEIZ/25F T DPLL I8 &by EH A,

8.3.4.2 FEHA SR

VURASTRIE CEL FBATERE—RIZ 2 2HVET, BT 4 — /L w2 LS FEEABIR— VR4 —/3—(2&
HFHE), EHLOFHEIT—RTH, AJJOBRIIL P AZH|fH (DPLLx_MAN_REFSEL L 2Z %) £7=i3—K¥
=7 U (GPIO) Ik > TITHZemTEE T,

o HE)T— N DICL S FEfE— R . IOF—R T, FEICERSNIZL 7 7LV AL, LT 7L AR D F
TTITA4T RV T 7L AR ET, L7 7L AN 77554 . DPLL (X B EIc. BV E I3 /e i e
BREDANTNCT +— NI LET, BRAN DA TRWEA | DPLL 13—V R4 —— £—R (Fa—=V
7 O—RBRENEN25E) E23 7V —70 E—RICADET, BIRSNIZATINE D725, DPLL (3h—/1
F 4 —R_—F—FZ2KTLET,

o HEIR— LRGN LS F BT — N D= R T, FEICERINSNIZL 7 7L AT, L7 7L AT
WD ETT VT AT IR T 7L AT ES, U7 7L ARNENIZ/2 58 DPLL 1 H#IHICAR— LR A — " — E
—R (Fa—=7 U—RBENENRGE) £33 7V =T =R E T, BIRENTZAIBPEN DL,
DPLL |TFh— /LR A — N R TLET,

V77 AANRIR e —F v—h% X 8-16 IRLET,
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See Device POR
Configuration Sequence and
PLL Initialization Sequence

\ 4

DPLL Reference Input |
Selection -

Yes: Auto
Revertive

Input Select Mode
= Manual?

Input Select Mode
= Auto?

LOR on
Selected Input, or
Higher Priority Input
Valid?

Yes: With
Auto-Fallback

Yes: Auto
Non-Revertive

Loss of Ref (LOR) on
Selected Input?

h 4

Switch to Highest
Priority Reference

K 8-16.DPLL L7 7 VL RAAABERZAO—Fv— b

835 EY PLRRAYyF 20

DPLL (%, A7 ar O AL —HIEF a2 TIME O T v 2L FREBL Ty N R ALy T T
R—=rLET, bvhL R AL T U T RN TNBEGEE. 2 DO ATBEOMAA 7 By MIELWLHEY DS,
DPLL HSMEDT7 4 VR I Lo TR ESNDHEE TH NGBS ET,

8.3.51 Ul vy ENICEBEY NVR RAYF Y

HE . By R AT o 7 FUTALFEF v B VDSBS, B ENMARA 7 By MR 2 DO JE RSy 7 2B AT
MZO0EE 2 HLEIC, M FHEIEBS (AR ) BHANCEBIERE T 205 E £, MAAHAL—RNF 208> T
oW —RICAARE VR T U RN D — R Jr— A L F U TR oV DS IR ISk RE L 3, AT
DIEFEIZRICEPREL (Oppm A7 By N &R D84 F3 B A R B E TZ L E 03 3508 0 B B85 ¢y
BICxp5GA . ANFER ey 73 ET, By R 24T U7 HER (tymiess BED fuimLess) (& T ¥ DI~
FLUAATNZKILTHEZTT, 2 DO A0S THJE D 2y 7 SHUTO R WA ) I S S D MRS
e LW EREIZ AL —RITBITLET,

8.3.5.2 AR —HEHICKZEY NLVR RSy F 2T

WAL —HEZEDNTHE, by b R AL F o 7 BLOR— VR A — X — & T BRI H A AR @IS £/ 13 A e b
DR EET, = —H—i% DPLLx_PHS1_EN Z3&R LT, (it AL —Hl#ZA%h L, DPLLx_PHS1_THRESH
BELODPLLx_PHS1_TIMER TR EINT=AT v T HIRIZHEDZEMTEET, HTLWO AT Z B L 722351 -<0
CEBTHMENDLG A NAHAV—HIIZ T NCT DE, T al T LINTHA~—lHEAT Y T HIBRIZEE- SV TR
X BV ELIINAE VR T T RIS E T, [FEEIC, DPLL 28 APLL BEflE—R£/213kR— VR4 — " — £—F
M6 DPLL B/ G E—RICEI DAL S . $7713 2 DO ANIZLEAEY R A AT 7 BEREE ey 7 STV
WEATE L AT AL —HIBR 25 SVET . Ao BV BE S FE AL — I BHRE RE D ] )7 AN 127> TN A
A B Z OB D XO LBINENEASMEZIT 2 SO ASONMNFA 7By MZZE LWL EY R3 . DPLL L—
THARIE I Z Lo CIESNAHE THOIEEESNE T, 2 DO ADBEIEZ LN TH AR 0y 7 S TR
AN AL —HIEREREI L. AT v 7 HIRICE > CE RSN TEHE TH AT LW E I AL — RGBS THZ LA
WCEET,
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8.3.531PPS AAICLBEY VR RAYF Y

ZDM [N 725> TOD GG IPPS AN DOy AL A ALy F U 7Y R —bENET D, A v F A —s3— A
~ M DPLL 75>1:1/7%_>E& FLIZR ORI ETHVERHVET, DPLL DIy 7 SIVDRIZAA T A —3—
ﬁ)%ﬁébf_ B Ay F A== Ty "L ATIZZRL, DPLL 280y 7 S35 £ CICANTEE /R 23030 £4, 205

# . DPLL 75>J§§TRL717\j7 Tay7INDINTY T Ve e RITLET, HDT TV —a T VAT L RAMNE
STATUS B EIFE Y M LT DPLL oy 7 REEZREHLL . 1PPS AN OYIVER 2 277 Al 95 /i1Z DPLL 23y /X
VTN DINEIDERER CEET, DPLL vy 7¢I DPLL #rlskig 2 L> TS ET (@5, 1PPS AJ10%E 1%
10mHz),

836 Y77 LZRANTDF+ v 7R 20y LD~

DPLL i%. Sy o7 #iMa > A1y ~Duay 2R —R, Fvo 7 Zayl EFHEINnEd, Syvy 7 ickvrayy
DTy B B KIEZHINT 572, DPLL KT v Z D JE A 1 7 vy 7% T D72 DI B E W ATy 23R
RV LT IR AR L F T, FEREL TEONDH L, Iy AoV EE T AT O R JE B E AR |
72X v 7 Dy 7T, vy 7y ZiEiE. R T34 (Ring / fing) BORUE7 oy 7 AV ELS 52,
ILTEFRHA, P ZER L THERF T 51213, IEDFr—AD7vy ) Xyob 7 UL D 7T 7 % ERET 559
W7 7L AN B =S ERERTHMENRHVET, ﬂ'r“wfm)zo 2 00)712/77&77??0))771/‘/?@]@*’%5{ I 8B
LINDANI170 7 DXy T HIZHIEZ PN AE LGS By L R AT U T HEREIE K T2 AR HD E T,

837 A0y HELUPLL B, XT—F5 X, VA%

D& aTrd, Aivayré PLL OB, A7 —2 A BLVEIVIABEEEIZ DWW CIRBILET, L7 7L AAT)
JEI ok HH AR AR Sk BT B — D A ) CRIBHCAE 52813 TEET AL

X0
ol
Status Bits
EN
LOS_FDET_XO LOS_FDET_XO
XO Input Monitor
Ref Inputs v

INo J
: g REF
: J : Mux H PLLs Clock Status

A

Ref Input Monitors
PE EN EN
Valid / Invalid ppm Frequency 1> |
EN
i issi N LOR | validation Timer .
Late detect window Missing pulse 1> o Starts when LOR>0 INx Valid LOR_MISSCLK
Early detect window Runt pulse PE o DPLL LOR_FREQ
Y E EN Valid time f Selected LORT
Jitter threshold Phase valid* {> Input | =210
REFSWITCH
4 Detector Status (1 = fault) —
P INx Status
*Enable for 1-PPS input

K817. U777 L RBLUX0 AHAZAv Y =4

8.3.7.1 XO AHE:M

XO AJJZiE, E=4ZEH LT APLL 21y 73 5RIC AT & ks LRI 2 OISR A BT =200 &
—gqo
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XO & B H R &RIT . XO AR ED BERAFFE ICRRBSN TV IREREHA TRIBESN TS G,
LOS_FDET_XO 777 %27U7 LEd, XO JH#EE=41F RC N—ADHH&ZM N 45720, XO Aﬁ?ﬂ/ﬁ (2t
IR L TENEIN DD E D IEFE B T 52 LT TEE A, ELT XO A3diuid, APLL @) fic

APLL2 7213 APLL1 @ VCO F ¥ U7 L —al NI LTz iR CEET, S XO 7y 7O E 3| F72 1308
T D E1E XO AL ELZS APLL2 & APLLT OF v U7 L —ar il L £7, FHc W T MRd 7213
FEIE XO KB 25 M,

XO At 223 XO_FDET_BYP E'wh (% 8-17 ® XO ASjE=4 Tyt EN LF5) 23 &+ 52810k
STNANRRTBHIENTE, ZOFER, XO AN PLL il IAT —k = NZE» THRICE S A7 snE T, =2—F

—IF AT —HFA L ERT—HA By LT LOS_FDET_XO A7 —HX A 757 % iR X %9, XO_FDET_BYP
BN ETHEM I ANA/RAEZNET N, LOS_FDET_XO AT —%A 757 ~DE RIS ER A,

8372V 77 L Y RANER

%\ DPLL )771//;( gy NINE, 70y 7 INGRES L, DPLL \ZKABPUAE I CTEXAHIDITRDENIT, AJIREEDT-

WMEBNCER SN E T, V7 7L R B2 Y TayZ\20E, AR RESVA TR 2L A B=2REENRE
?‘ 1PPS AJIDGA | NARA T =2 IR —RSIvET N, ﬂ&é& RIEIIVA TR 7OV A B = FH R —RE1
RN | BN T AU ERHVET, A A~ L, ATIDBERBINDHN, BT X TCORBE=XDTT7 N7
T NN AR ELET

TRTOVT 7L R F=HERREX A~ DB IMEER AL 2V R, AT LT a7 I A RETT, U770 A
T A ERFEZ A~ T, AL AT ar TER, R— VR — N —F T A, v F F— R — AR D 5
U DPLL 17 b i 72 i\ P fE 2 EHL A7 DICEE THY | (SR W ay 7 A 1o Wi 7a s oy 7 N o
REEBEET D720 b HINET, FFEOR DA N2> T WA RIHERIET7 77 2R ERT T, EHIn
FT, B eRIHERDOAT —Z A 771X ALB DV 7 7L U ANT) (RIRSIVTNDD BIRSIU TR DAT—H
AL THER TEET, AR TODRIHERDAT —H A 77715, DPLL OBIRSNIZ AT DAT—H A &
VU TR ARSI EL TEET,

8.3.7.21 UZ7 L RS 1~

BGRES A~ 13, Z IR LB SAUBIR ATREL R D ETIT, TR TOAMRATIET=Z =B LT 7L ADT T3
VT ENDETITRE R EZRELET, *ﬁ.:Eé’/]’VJiﬁfMKE&”E 1707 T ARRETY,

8.3.7.2.2 FXHEH

FE A L Ok R L B IR D72 D Oppm L7 7L v R Jay 2 BdiESing XO AEEE w53 T
DANT17 a7 DRI A 72y b EZITREE (ppm HAL) ZHELET, BB LOERS 2 ppm JEEHAL v a/L R
1L, VYV RZEZER L CRECTEET, FHRI AN EREGR 2D A %078 ppm ALy a/L RISV S| E=41%
REFx_FDET_STATUS 757 %2707 LET, TALLUSNOEE | fHxE AT B I EGE 072 ppm AL a/LR KD
KEWEHE, E=XiL REFx_ FDET_STATUS 777 % ELE T, AR AL v a/L REMRN R AL v a/L RO
ppm T XL, AN EREEA 7y MR ZNBD ALy a/ VR E X - &% 12 REFX_FDET_STATUS 777 2380
HOuEHEAT Y AE L ET,

BIEREE (ppm) & FEEMBAREIT, BRI B HEsL AR E ORFREICEE SN ET, BIEHEE N EWIEE (ppm 23/
SUVNEE), FT PR E R EWIEE | 777 2R EEI7V T T 57D ORIERIEN R/ A BN L E
THETORMNELRDET, o, RUZMSLOEDRRKEINVAINIHLUTH, WEMEE R m ELET, Fesks
T HE, RETELHRNKNAIE ppm AL v a/LRRAD 352 LITER L TIEEN,

8.3.7.23 Sy /WIWR E=S (Bi##H)

ST SNV A =X T, U4 RS EFE AL AR uy B LT 0T AT RER BT 4R ALy g/l
R (Toate) ARICRET DA 1700 7 NAVRERRGELET, AJ)7 VAR Tiate ORIZEIE THE, D/ VAT %)

“C;E;%.’)&%Liﬁéz"b RIS SNNVA TTTNEESIVTCODIERIIZVTENE T, ASI7VAR Tiare ETICEIE LA
G (CNVADREFITEBENFR), ST 7SV AR TZTPERES L, AR SRS ET,

HE . Tate EREZav I BEAT) (A7 VY2525 T) J0LE<ERET D0, Tyv 7 7uay/0OX vy 7 gLt
FSRETHLERHVET, Iy 7OLR T=H1T, ppm B ER HES 00 5l 12 CTE DR JE R E o 28
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PUTHSRELE3, Svs vy 2SLR B=40F 2kHz 055 fyco/12 TTO AN EREE TH R — RS, 2O 054
T T AMLENBYET,

ST SOVA F=HET U 2OV A B2 H T BV T 7L AATNCHRIL TRICY R B 7 ey 2B EIEL £,
BT DEZFDAT —HA T7Z70%, 0Py OR F—hMIEo THiBEN, AT —HA B U 2@l T TxEd,
L7 7L ADUA R 77 271% ., %45 REFX_MISSCLK_STATUS v h i@l ThiR TE £,

8.3.7.24 5>~ /LR E=% (ZEEL)

TUh 2IVAR FZZT VARG EE AL T ’FR a7 EINGT 0T AR RER BT 4 R LEVWVE
(TearLy) Z5IWAENIZEIE T A1 700y SAVRERRGELET, Tearry PEICAT)SVARBIE T HE, ZD/31
AIARNTOHERIREI, T 7 SVA TFZTPRIVT SIVET, Tearwy KON RWEIZITENAT) 7 ULV ZREIFE T2
LLVESHTEDICT T R EL T A R EEELE T,

W Tearey (FAN OBy 7 Y (VA7 NVHY v 23 T) JOBESRET L4 ERHVET, R LR £=
23, ppm JA B &R IO M R TE MO E BB R E L TR REL £97, BV R =413 2kHz 05
fuco/12 ETOANJAPETH R —h&h, ZOFHAN DL T BN T oM ERHYET,

B vy 721003, 22— =133y o7 Iy 2 A AN T 20 ERHVES, R 7my k4 B
MTHIITDILITTEEE A,

| |
} 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
Missing (Late) Pulse

|
T
|
|
|
|
|
Late Pulse (Input disqualified after T_ate)
|
|
|
|
|
|
T

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

Example C: Input with
Missing (Gapped) Clock

Gap width ——»

1 ]

|
Valid —»! | [¢— }
1! le—— Invald —»

|
|
|
|
Valid Windows | }
| |
| |
|
|

| I
| |
| Early Window —»i 14—
} (TearLy) N
|
|
|

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

—»l l4— Late Window

|
Window Step Size = 2/ fuco i
[ (TLATE)
[

Minimum Valid Window
is 3 x (2 /fvco)

8-18. BHiU 1 » FUIRILER LEIED « >~ RURLZROH

8.3.7.2.5 1PPS A Bl BRI E=5

JEBEER AR ey U R AR N - DR I B A AR — L TR W8 (B AR E=2—1% 1PPS A 1 EFEE H
RSN TCOET, BRI T=X1, VA RURIESREZFERL T, A7y 7B (Tiy) & 707 T AR[EERY v #
ALy aUR (Tyr) BIRICEES S 1PPS AN/ SV ZEBRFELET, A/ SVABAT B 70 R (Ty) PICEES
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L&, PSNVAIHN THLHEHRRENNABE RN 7 Z7 7 BIVT SIET, A7 Z3 Ty KOENZEELRWIEE (v
AD R FITBIEDTZD), AN ERNEK LT D777 NEBICRESNET, Tyr (T, sEOA A7 VT2 K
DHE<RET DL ENDHVET,

ML P AZREIL, 1PPS ppm =5 — ZL v a/LREHICH AR T, Ty (3. FASNA R IED 7 — 20 ppm
TT—IHEEE H 2D LICER LTSN, RIZHZRLET, High_Jitter_Freq = 1/(Ty - Tyt) DA KA
JIFFA ppm =7 — = (High_Jitter_Freq - Expected_Freq) / Expected_Freq x 1e6 720 E7,

Ideal Edge Counter resets at Counter time-out (TN > Ty).
(Tn<Tv) valid edge (Tiy' < Tv) Input is disqualified here
| Ideal Input Period - \!/I | ‘!’ | Late Pulse )
b i Pl T ———— b Ty ———» (Large peak jitter)
L L G
Example: : TN >Tin : : TN >>Tin : : HH
1-PPS Input | i R
| I | L1 1
| I | [} [ Y T
| | | [
! Tar —h — o Lol
| | | o
14— Valid Counter (Ty) —|—>| | H— Tv——1™ |
| | 1
: Tv=Tn+ TJ|T |<—|— Tv
l

8-19. 1PPS AU « » R tizz Dl

8.3.7.3PLL Ov /&S

720 (LOL) A7 —4 A%, APLL B3JX O DPLL Z&IZFIH T&$£4, APLL 1%, B R Koy 72 onTo B
fAEET, DPLL (%, AW EiE kv (LOFL) ArFAE a2 (LOPL) O & c&E 4, DPLL vy7 AL
“/a/lxl\“io‘otU“m\yﬁ?ﬁﬁim/\y“/a/lxl\“éi\ LOPL BX O LOFL T4 772Dl JFizxtLCF a7 AR HETY, BAW
APLL BRIy 728N L2356, X717 > T % DPLL 1% LOPL (IZX¥ L ChOAEMH SN E T, BAW APLL
VCBO my 7o /&/vﬁ*fﬁ%ﬁﬁ 1%, T2 5 TS DPLL ZH 302 DR B £,

DPLL JE oy 78 HgsiE, BIRSN=) 7 7L A A% T2 DPLL B EGRE 2 0y 7 ppm ALy a/LR XD/
SWGE L LOFL 77742707 LET, ZN LN OSE | vy 7k Hesd DPLL JE =T —2smy 7 iR ppm ALwy
DRIV REWEXIZ LOFL 777 2R ELET, vvy AL vy a/LReay ZfRERAL v 2L RIEO ppm 7 V413
DPLL AT —NINHDAL v a/VRE B2 728X LOFL 777 N HI0 B0 % <EATY /x%wﬁbi
7T

BAW APLL B #7200 ay 7ttt XO V7 7L A AIZxt3 % VCBO A EGA =0 ey 7 ppm LEVMEL
VNSV LOFL 777 %2707 LET, 2 LS DOYA . ay7itidsx VCBO A7 — 2 ay ZfiEkR ppm A
Lot a/lREDE KREWEEIC LOFL 797 %% &L E£9, VCBO Eitony s B Omy ZRRAL v a /LR E R IET
HEEIXXO ANV 77 A0 ppm JEBFFAFHZ LT B EL TLESN, ry7 ALyialReay ZffRAL v
2/LRE D ppm TV #1%, VCBO A =7 — N2 NHDAL v eV RE B2 72L& I2 LOFL 777 00 b a0 %1
<“tx%u~‘/7\%%%1,itbia“o

BIGRSEE (ppm) & EEUARKO L, BRIy 7R B D AZ R E ORI S AVET, B SV EE (ppm
DV/INSWNEE), FIT PRI KE WIS, LOFL 777 %R E £72137 V7 95720 ORI EBIEN L £3,
EULREFELTDE, U Z DRENATNCEY 7T D550, PLL 23V L — 7 HH8E THE RSN TS5 A IR LD
F9, PR EESTHE, BB TELR AL ppm ALy za/L RV EICER LTI,

DPLL ARy 7 HiER 1%, DPLL OALAERRZEN I Y7 ALy a/L RIS WL EIZ LOPL 79722707 LEd,
FNLISNDBE N FRRRZENFR Ty VR AL v a /LR LD KEWIEE . oy 7B ER1X LOPL 797 43R ELE
—a—o

=P =L AT —HA AT —H A ¥y T APLL BX O DPLL vyt 75 7 28583 CxEd,
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PLLs . Status Bits
APLL1 and APLL2 ! APLL1 APLL2
DPLL Frequency Lock Lock Detectors > LoL PLL
Detector y H —
A
—
Lock Unlock -~
>| LOFL LOL_PLL
________________________ APLL |—mm
_{ APLL3 Digital Lock
Thresh  Thresh Detector N
(ppm) (ppm) APLL3 DLD
X0 ; "+ Lock | Unlock
APLL |¢
froc » DPLL » @ veo T T
Thresh Thresh PLLs Status
1 (ns)  (ns)
LOFL_DPLL
DPLL Phase Lock ——
Detector » LOPL_DPLL
»| LOPL DPLL
Lock | Unlock | i¢$ g A i HIST
oC 0C Tuning Word History | History .
" | Update HLDOVR
— | DPLLx_HIST_TIMER
« | Holdover
Thresh  Thresh Active
(ns) (ns) T ?
EN Free-run
Tuning Word
B8-20.PLL Ay iR EBRE=S
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8.3.7.4 RED— REE

DPLL RALAZIE, AR—IVR =R =~ DBATREO Y ) R BE E AR E T o F a—=7 U—REEE=4 7
Ty RHVET, =R F—"—ETHEE LT 7L R a7 (XO AJ)) OZEMIZE-ST, B EEREO RN
TEMEBLIOREENRENET, Fa—=7 U—RiX, DPLL @i{/EE—RIZJSU T, IRD 3 DDV —ADUWNT 0305
FHCEET,

1. By7 B—R:ay ISP TCNEEDT PHNVN—TT 4V EDH TIN5

2. BRI — R — TR BREE=X DR IINOEASLET

3. ZV—F F—F: V=T Fa—=L T U—R LIRE (—F—iEHK) 1D

JBIE T =2 NHHT > T TC, DPLL 23ayZ7E&TWDEE, 7734 A%, DPLLx_HIST_TIMER (2L~ T ESH
7270y S N REI LB (Tave) TUCT P2 v—"T TANZ LD JEEE BT 5281080, V7 7L R
AN B L E T, BV 7 7L AR BN 0Dl BT 2— =07 U —REMRIES I, 913
W= VR == B EPNRESNET, —RIT, Tave FHIARWIZE | MR — /LA — S — 8 0340
IEREIZ72ET,

ANV T 7L R 7ay 7 IZBEENBAEL TN IR 6 V7 7V AANREEE =4 D 1 D2 TRERIEN
IRSNDHNCTF 2—=2 7 U—RREFH LT DL, BIET — X BEAR T2 [ REMERHVET, DT FUA % [FEd 57
DI, EATTOERITEESN, BLOBIET — b BESNnET, HASNTEZBEOBRED Tave LV KEL, 2 x
T ave 0B/ B I, BT ONUE )7 — 23 FES IV E T,

Fa—= PO —RBEIL. T AAADOAN—RY By NETIZY T Ny MEICRANCIE EESNET, DPLL 3FiLnW 77
L RZay s LTtk BIEE=2IRAID Tavg A~ —DHIREIAUZ 2D ETRHEL TD, IO T 2—=27 U—
NMEZRIFL . BIREOEREE G LET, BREET=211, V7 7L U A0 P ETR— VR — X — & T LARTO
BRI Z 7T UER Ay MEIDSU T, BREARIE v (DPLLX_HIST EN=1—0— 1) 2802 524 T, BREEF
BTV T ERITV BV TEET,
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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 ! ! N _—-
History ! T, " . History Valid: ! History Valid: . .
Reset } No Valid History | History Valid Tave(z) in Use by Holdover } Tave(z) 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 n frequency determined 1 it i "
| } History Accumulating } by averaged history. u/ switch History Accumulating
|
Time I 1 1 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
— s S -~ S
K8-21. Fa—=F V—FEEV1 VKD
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Fa—=2 T U—RBRPGFEELLZWGS, 7)—F0 Fa—
A= VR — S — 7 R RS E SR ESIVET,
8.3.7.5 AT—4# AN

GPIO B L, T A ADBZWI B LT Ny 7 D BHYT, SESFRAT —FAMEFLEIALT T 7% M 1T 510104
RTCEET, AT —HAE 5 MARTAN 247 BIOHBIEDORE T T 0T T LA[RET Y,

8.3.7.6 BU;A%

EE D GPIO B> 2T NAREIAR P IE L TRRETEET, VALY 7T, LV ARIZL > TRIES

F9, BIIABZ TV I INH N2> TWDEAE . XO @ LOS, RS- DPLL A7 LOR, APLL1, APLL2, X
DPLL @ LOL, 33X DPLL OR—/V R A —R_R—B L RAAS T I — /= A XRUNRE | BIABRART —H A AV —
B DOALE DA DENLEN AL ) 2R T TEET, F0IALMRMED High [IZEESIVTNDEA 74’7 AT —H
A EYIDNLE EBN Ty DI LS TEIVIAL T F7 (AT 4% — B h) BT —hSivET, TSN DOEGE | e K
SEIESNTNDE, TAT AT —H A EYRDNE RNy UKo TENARL T 77 BT —hsivET, ﬂﬁlﬁ DHEIVIA
BTF D kv AU T, 7737 BNENAI 1% NI — LN T AZENTEET, v AZENTWARWEIAL TS S
1Z AND/OR 7" —NMZE o THE A I, EHLLDAT —H A B CTHIBIN TEDEIVIAR I N2 AR L ET,

AT I IRANRT A ZINBDOE @L#%*ﬁﬁﬁ‘ék‘ RANMTIEN AR T Z T E XX T F— VU RAZ E A HL-

=7 U—NFf# (DPLLx_FREE_RUN) M &4, 914

T, VAT ADOEEIRRE AT HT-DICEDE Y MR T = SN TODDEHBI TEET, VAT AREE NS
. RANTIA 2V INT_CLR 74— /LRIZ 1 2 EZIATLZ > TEIIAR M N Z /)T TEET,
INTR  INTR INTR INTR
Status Bits Enable Polarity  Flag” Mask
|
LOS_FDET XO —| > >
LoS X0 —]
LoL PLL — ' . ' Status Pins
LOFL_DPLL — —}—.—*— > iz sl
LOPL_DPLL — OR
HIST — i . ‘ Gate INTR OxE Polarity
HLDOVR — STIO L opiox
REFSWITCH — Other elect
tat
LOR_MISSCLK — signale
LOR_FREQ —]
e O] e ]
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
8-22. AT —H RALEIV A
8.3.8 PLL DEF
X 8-23 I%. LMK5B33216 (25X N7z PLL 7—%77F ¥ & /RLCWET, PLL IZ, PLL 7—%77F v O % Cit
BHENTWDIIIC, DA —R B—REIFME—F THATEET,

—hR\yZ7 —7"T DPLL Z# APLL LfLAGDEDLSE . APLL IZEED 40 By Myl T2 088 H) %
ﬁ‘o %] 8-6 & APLL1 & APLL2, if_ % X 8-7 DT ~TD APLL DT, APLL 23N L 7oL — 7 THERK S LTS
a3, 24 €y b7 0T LAy R RIS,
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XO —»x1,x2

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

B 8-23.PLL 7 —FTF 4 F +

8.3.8.1 PLL AikH D E%

RO, AN —TEMELEBL T 572012062272 APLL & DLL OJE DR A RL TWvET, TICS Pro 7'm 23
T ITN =T T o8 MERE T T AW TH N R T A REEAFR TEET,

WOKXNDOT SAZVE, 707 T LA RERL Y ASETIERL, EEEO 3 JEE (F3#1H) 22 o2 2icERL ™
FEN,

DPLL E{ER AN/ > TWDYA HR S L7 DPLL JEHEE APLL B Hu34 B ERIC THALERHVET, ~
TIZ72o72 APLL N 7344 D 40 B MNEE /D R T25 DPLL JH%E 1, SIRENTZ ATV 7 7L A YV — 25 B L
T, EBo7ay s A OB RN E AL ET,

APLL 23712725 Cu % DPLL 2 BANZ L CEMET 2354, TI Tk, DPLL #1721 C Oppm O J& I HEa A4 HE R
D7D NAT VYRR ETX B BN A B O DA — R 27 a7 T L rRE7R 24 B My R 352 8%
HERLCOET, 2OV FUATIEL, APLL IZBID APLL AMEDH A —R T74—R8y 7 FALE LT 7L Akl
B ET,

PLL T ZDM Z{E 3585613, VCO DRI R Cruy 7 M i 7 A X B ET DU ERHDET,

8.3.8.1.1 APLL DAI#E/EH#HI#E (PFD) &F+—2 K>

A 113, 2 © APLL VCO JE B KGR T VCO JEB % o1 572D i S D AL AR K & 8 Sz 51 L &
T

fpp = fxo * Dxo / Rxo (1)
ZZT,
+  fpp = APLL NZARMR 258 2%
o fyxo:APLL U7 7L A%, XO AR F/2 TR0 APLL 2>HDH A —R V7 7L AF T,
. onZ X0 ]\jj§7:j (1 = ﬁ%;‘j]\ 2= ﬁé“j])
* Rxo: APLL XO AJJ R 7 /3A 41 (1 ~ 32)
APLL2 %7213 BAW APLL (Zi%, 0.4 mA 277" T 0 mA 75 5.8 mA £TT Rl T LRERT v — R T REND

V%4, BAW APLL Ol @EMEREIL, Fv— N7 ER 0.8 mA UL EoLxicgES £, APLL1T (21%, 1.6,
3.2, 4.8, £/21% 6.4mA O T T LA RER T v — R TERENHVET
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8.3.8.1.2 APLL VCO &%

APLL {Z#H1%, &7z APLL 43 72 FHL T, APLL VCO % APLL V7 7L RiZmy 7L %7, VCO JEHHix X
2 &L CRHRIL T,

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

. fvcoI VCO JEI/EZ;&
*  fpp = APLL AR H#e a1 2
* INTppLL: APLL N 74X 3HfiE (12 B b, 1 ~ 212 1)
* NUMgppp : APLL N /314455 7 (40 B b, 0 ~ 240 — 1 F/-i3 24 b, 0 ~ 224 1)
« DENppi L APLL N T 3A X 53 RHE ([ 240, F72i37 m7 T 406 1 ~ 224)
— NUM/DEN k2B ENDmS 1528 C, BEERAT VT A% EHEELE T,
— 0.125 < NUMpp / DENppLL < 0.875 (DPLL E—K"TC, 0.5 ;’i’iﬂjﬁé)
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8.3.8.1.3 DPLL TDC /&%

A 3 1%, 2L 5 @ DPLL VCO R G H T VCO Bl Ex Roa7oicffifisnsd TDC B astHELET, &
DPLL (21% 2 »®D 725 TDC JE I FIRE THY , TDC L —ha m <R B2 055 FER R B J8 i B o B0k 2 A3 AT
BRI ET,

froc = finx % Ding/ Rinx (3)
froc = finy % Diny / Riny (4)
ZZ T,

s frpc: DPLL TDC A JJJEHE S (X 3 25 ML TL7IZ&W)

o fing E72IE fing: INX E720E INy ADJE S D0 NERI0D APLL 2507 A — R B S L7 LU 4K,

* Rinx E720E Ryt INX F7213 INy R 784l (16 Bk 1 ~ 216 - 1)

* Dinx EJ e D|Nyl INX F721% INy ANNETZ (2 = MNP LNT = ﬁ;jj)

8.3.8.1.4 DPLL VCO /¥

DPLL {i7AH1Z. EFsD APLL 4 FEZ& E#H+52212kb . APLL VCO % DPLL VCO & Hicey 7 UES, 25 2ff
FIL T VCO JE A4 L F7 ., %4 DPLL i% DPLL N |Z 2 DD R/ AEEE DI LN TX 2 DD 725 TDC J& I

AR LCFEL VCO Aoy 7452803 C&%9, DPLLx_REF# FB _SEL LY A#%, #1142 DPLL N f&
BERLET,

fyco = froc * (INTppLL + NUMpp/ DENppy1) (5)
ZZ T,
* INTppLL: DPLL FB /34 & #5kfi (33 £ wh, 1 ~ 233 1)
* NUMppy: DPLL FB /344 %y 7-fifl (40 £k, 0 ~ 240 — 1)

DENppL.: DPLL FB 7 /31 & /3 BHiE (40 Bk, 1 ~ 240)
¢ N:INTppL + NUMpp / DENppLL

8.3.8.1.5 20w o W5 Fk#

£ APLL 121Z. R 6. & 7. 7713 8 TEME SN VCO RAN FAAX E AT HRAN FAALE RHYE
T, AR BB B E, VCO ARAN T A Bt D B b2 BRE L CitE S ET (X 9 22 ), & H
O EWREL. BN APLL Z7uy 7 ) — A EEIZ > TRV ET,

APLLA1 selected: fposT piv = fucot / PhapLL1 (6)

APLL2 selected: foost piv = fucoz / P1apLLz (7)

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

OUTXx: foutx = frost piv/ ODouTx 9)
ZIT,

« fpost piv: A~ AVF T VoY ) —2JEEE (APLLY, APLL2, 7213 BAW APLL ARAL 7345 7y 77)

« Pnapri1: APLLT 1 A4 P E720% 2 %Al P2 ARARN Y JEfE (2 ~ 7)

* PlapLio: APLL2 1 M P1 ARARN A fE (2 ~ 13)

+ P1apLis: APLL3 (BAW) BRFL4 O = div8 (2~8). div8 @ 2 fi (10, 12, 14, 16), F7zi3/ A/ (1)

o fourx 7 my 7 JEHEHE (x = 0~15)

* ODoury: OUTX Hi)/ S/ SAETT A A, §~TOHITIE 1 ~ (212 - 1) DfEZF> 12 By bO 7T /327
HVET, TXTOHT (L OUT14, BLU OUT15 <) (21, SYSREF i /128 th ITERESN TWD5E
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12 1PPS F7213 1Hz R O JE I DA R AE A TES 20 Bk SYSREF T 3A %% 12 B T34 X258
WS LHLA T arnNHVET,
8.3.8.2 7304 PLL (APLL1, APLL2, APLL3)

A APLL 13, 40 B YDA N 7 3A X 853U TR | M RRE D G R L FEH I NSUWAR /A XLy %
HR—RMUET, % APLL (Z1%, DPLL E—R D7 <-7 V2255045 (SDM) Hil#1 L) VCO JE¥ Bz ifi#s 3 o
HVET, WA —F E—RTIL, 4 APLL |% VCO & ¥A 510 VCO I ny 7 TEE T,

7J—F =—RTl%, BAW APLL |Z VCBO ~O#HiL 77L& 7ay 71T XO A& HLE4., BAW APLL
@D PFD (%, 08 N T34 % oy w77 R Zayy gL, filiE 52 Lk L Ed, 413 5% BAW APLL
=" TANZNZLSTT VARSI, VCBO H 7 JE 554 7% E T 2 il L 23 ARk S E S, SDM Tik N 43+
AR ZEFILC, PFD A& VCBO H D THM O3 JE A HELET, LC VCO 2 LI-H) — 2Dl O
APLL %, VCBO LFREIBRICEMEL 9, = —H¥ —i%, VCBO 7y 7 %7-13 XO 7y 7O\ nnbl 7 7L AEE
BRI TEET,

DPLL &—RTCi%, DPLL /L —7|Z28L~>T APLL %34k SDM 23l fi=41, DPLL Y7 7L A A J)C VCO JEFEHA ay 7
SIET, 72 ZIE, K 8-6 1, FZE 40> DPLLT F£7-1% DPLL2 N HEZN 272> TV DA IZ, APLLY 7213 APLL2
23 VCBO oL 7 7L A% G T 5 )7 1E% /R L CWET, APLLT £721% APLL2 43 #0 N 3 i ic k> TH R =T —
MIELIRNWERE T HE, VCOT £72iX VCO2 (X DPLL3 V7 7L U A ANITE Ry VSV ET,

8.3.8.3APLLD U7 7 L ADEK
8.3.8.3.1APLL D X0 £ 7>

APLL XO &7 %G04+ 5L . APLL U7 7L Z2D PFD JEE % 2 (21 22E¢NTEET, XO ¥ 775268401
BHe, JARZNENRIZINZ 540, PED B EcE EF TR /AR, Pod  BEOY AT VT A% il 45 DI
HET, PFD JE¥EA: EiF AL, APLL ALFE /A X D708 i S ivE T,

8.3.8.3.2 APLL D X0 U Z 7 L’ >R (R) 7 El#%

% APLL (Zi. fix K APLL PFD & E AR 2723 70D H T&5 5 Evh XO U7 7L A (R) T AAX INHVE
F, F. FAALZ A LT, APLL 49%% N 438t (NUM/DEN) 7% 0.125 ~ 0.875 (0.5 i1} 5) Thro = La TR
THIEHLTEET, ZhU, DPLL AT = — =2 7 E2 R — T 57 IcEsn£4, 2 U 05GA 1L R
A RRE NANATEET (1 TEID),

7-L 213 XO JE S 48MHz, VCBO J& 578 2500MHz, XO X 7 IR NA NSRS TOAEE R F 3% % 2|2
FREL T, 0% N 438k 0.16667 2 EH CTXE T, TNUNDEGA R T/S3AZ N 1 T XO X T IR NRARASDHE
F321% 0.0833333 12720, DPLL J& % $ i Sl BRE AV E T,

8.3.8.4 APLL DRESBBROEK

% APLL @ VCO ik, 797y at i 74—K3v27 (N) T34 Z %/ LT PFD 7 v 27 4—R Ay 7S ET,
DPLL E—RTlZ, VCO /16 DPLL 74 —R/3w 7 RAZT 4 —R A I ENET, ATV RRIAE T A —RE
WHE T —% 7 7 F v D54A . 4 VCO H/11d, DPLL AV 7 7L REIR < LT 7L 734G L7, fthod APLL
D XO ASTELT, HDNVEBEET A — R\ 7 TARAZ LTI 52 TEE T,

8.3.8.4.1 > L'V-FT/N S EFHi% (SDM) A APLL D N 73/57%

APLL 38 N 73104 (538 4R) 123, 12 E Y b BT SY (INT), 40b 437653 (NUM), [EE 40 By ME2iE 7 my
T~T I 24 B RO RSy (DEN), BX 0OV SDM G FvE S, INT & NUM 137227 AR[HECY, APLL 23L—7
WC DPLL L L CEIMET D854 . APLL 1 VCO ey 7 O IEF @O BB fRRE D=2 [E E D 40 By My fk
EHFALET, APLL ANLLIV—T7 CTEIET DA (X7 12725 T\ 5 DPLL 23 E%h), TI Tik 24 v b7 s
LFREZR Oy R AHERE L 97, At APLL N 23 JBEIZR O LY TT, N = INT + NUM /240 or INT + NUM / 224),

APLL 7V —F> £—RTiE, APLL ® PFD JAEH L EFE N /7 A8 LT VCO EREAsIES L, Zhud 2 12
$oT24 By My R TR TE T,
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8.3.8.5 APLL DJ)V—F 7 4 )L#¥ (LF1, LF2, LF3)

APLL V—7 7% aR—3 ML, XO AJJONAH /A XIZJET T APLL LBW Z {35591 7 v/ 7 4T
*7°, BAW APLL % 100Hz ~ 10kHz (fE#E#iPH) o7 vl AwHe7: LBW &% —hkL, #&3k® LC APLL X
100kHz ~ 1MHz (FEUEHIFR) O 71 27'F AFREZR LBW 2R —RL £, [ 8-24 1%, PFD/F¥— Ao 7 e
VCO HIFEIA S D APLL /L —7 74V Z#EE R L TWVET,

|m—
Programmable
Loop Filter R3 R4

PFD/
Charge Pump

!

|_

-
I

5
.|}—\;\)\—-

¢

8-24. % APLL DIV—7 7 4 V4 #EE
BAW APLL /%, TICSPRO LT ROM ~R—I T, F 74/ RN TH LBW THERREN TWET, FDRER . KT v ¥
VCBO 73, 8kHz /5% 400kHz £ TOXYUT 471 MO 7oy 7 IR /A X% KL E9,

F 8-3 ITVARSILCWADT 74/ D APLL V—7 7V HRE=E AL T, % APLL @ LBW 238 3£ 8-4 [TELD b
TWET,

R83.FTI7HIPMDAPLLFv—L R TEXUN—F 7404 aAVR—F Vb

T wr—ar FAT APLL1 OF 73/VME | APLL2 DT 74 /L ME | APLL3 OF 74V ME

Fy—Y N7 B A=Y NN = 6.4mA 3.4mA 2.0mA

C1 PN [ & 100pF 100pF 100pF

c2 RO [ 7 100nF 100nF 470nF

C3 PR A=Y e NN 70pF 70pF 70pF

Cc4 PR A=V ENCI N = 70pF 70pF 70pF

R2 P A=Y Nk 0.222kQ 0.183kQ 0.301kQ

R3 PR VA=Y ANG) = 0.657kQ 0.657kQ 5.5kQ

R4 g A=Y A SN =] 0.657kQ 0.657kQ 5.5kQ

(1) AR T U E, ST APLLX O LR B S E T,
# 8-4. 77 # )V b APLL LBW (PFD = 96MHz)

APLL VCO il [MHz] LBW [kHz]()

1 4800~5350 282.5~291.8

2 5600~5950 152.8~137.8
2500 4.9

(1) APLL LBW #EDH3Z 124 VCO FlHIC %S LET,
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8.3.8.6 APLL OEEHIEHIFRSE (VCO1. VCO2, VCO3)

% APLL [ZIFZERITHA SN VCO BNEENTEY, V—" TANENLELELZ TG CTEDOEBELJE AL
\32?—0

VCBO (VCO3) i, FE 2\ W\ S EAR A 2 7= B 0 BAW AR ZR i 26 L CRIRDOA Y v 2 & £ B,
2500MHz + 100ppm DOF =— =7 & & i 2 TV ES, VCO2 1T, MEEITLE T, 5595MHz ~ 5950MHz D JiAu
Fa— = Z A 2 T2 EERE LC VCO ZA# L T, F DO ED 727y 7 J# ek 13— L £4, VCO1 1.
4800MHz ~ 5350MHz DT = — =27 #i A% i 2 TAZHEMEFED LC VCO i HL £,

8.3.8.6.1 VCO B&IE

% APLL VCO (%, PLL 2Aay 2%k L, fcil 72 ikl /A AVERE AR It CX D LA R T 072 I vV 7 L —ar
HVERBHVET, VCO F¥V 7L —arit,. VCO Fa—=L F &N ChE e i ER AL Mt LET, VCO Fv
V7V —vald, T AAADOERBAEL ., ~—R Uyt T3y 7 Uy MRIZA T E=42—|2L->T XO A1
S E, PLL OFIRENRC A BIICEI TSN ET, FrV 7L —Tavd APLL vy 2% EF /T2, v U7
L—ar OBBGRETIC XO 7ay 7 OREEAE BN ZEL CODLERHET, ZEL TORNE, 3T — gy
DEEL, PLL vy 7t )7y 7 OREIDMGToNB AIEEMERHY E 3, VCO F¥ V7L —ar b APLL By 7 OH]
(2 AR T AN T@ s AT VT AR D70y 7 &5 IET 5012 — MREEBICER R S L E T (A2 LIS R AT EE),

HRAN 7arI30 7 %8 T PLL A9k A2V (APLLx_EN B>k =0 — 1) 2802 5281280, B—d APLL (2
LT VCO Fx T —TalmTEI TR TEET, 2k, APLL N 72 J8ME (VCO A% 37 mr I3 7 %@L
TEICEFINT-RRICHIEIRDERHVET,

8.3.8.7 APLL ® VCO Z A v ¥ S BBDEE

% APLL VCO "RARN F ALKV ISEL T a T AR RER T NAZ TP R—R L ET,

BAW APLL (213, A7 a T 2 TRIZHEREL XTI > TS 1 DD 75 4<) VCBO RAN FALE NHVET,
VCBO KA F34% 711y div8 (32 ~ +8) £7-13 div8 & div2 D37 (+10, +12, +14, +16) |3, 5 DD H 107
DB 4 DITHELTEET, VAT LOMEAFIT, 5 2O 178 16 fHOH )13 <T% BAW APLL 225864595
VERHL5A 1T VCBO AN F3AE % 1 1Z3%EL T VCBO RAR F A Z H S8l & DF ¥ RT3
K H7ar 5 AU THER T EREZTELET, VCBO BRAN FAAE BNEN > TODEA . TI Tlx VCBO
AN FTSAH AN TJ% OUT14/0UT15 H /i 3v 712 shizL, OUT14/0UT15 H /13> 27% APLL2 F721% APLL1 255
WA D LA HER L F3,

APLL2 IZ1% 1 5D VCO AL F3A% sy (P1: T _TOHINTHEE A HERR, e K 2 5D +2 ~ 13 ODF V4L
155 A pME FHATREC,

APLL1 (21% 2 2D VCO RAN TARAL BBV ET, 7TA~Y VCO RAL T/34MK rrys (P1: +2~+7) % OUTO,

OUT1. OUT2. OUT3, OUT14, OUT15 IZZZNAEIL £, £ Y APLL1 VCO AR 540K vy (P2:
£2~+7)1% OUTO & OUT1 o/ FiesuE T,

8.3.88DPLLDY 77 LR (R) T EABRDRME

KV77L AN 70y 27121, DPLL TDC 7y ~OHHD 16 B vk U7 7L A TARA X BB ET, @ISV
T7L AR T AAZ HNIZEST, TDC AN EERENRESNET, BARDEREDO AT O R AT 7
ZYPR—FTBI20L. R T AAEZEHAL Tr/ay 2% DPLL TDC A Jj~0 H— 0@ & iy B L £,

8.3.8.9 DPLL D5/ / 24 )l A /x—# (TDC)

TDC ASE, BIRENFZV 7 7L AANTID R T A 7y - VCO 0D DPLL 7 4—R 07 oA E a7 D
NFEZ B L £, TDC H /1%, DPLL v—7 74 Z Lo TS NA N ARRR ZE ISR T 5T X NARIEY — R %
ERLET,
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8.3.8.10 DPLL DJL—7 7 4 JL# (DLF)

DPLL i 10mHz ~ 4kHz O7'1r'T NAREA L — 7 #iiE 297K — kL, 0.1dB (H24E) RO v ¥ v —F 7% %
BlT&Ed, DPLL Ou—/ R Vo RERHEICID | V—T7 g 2 B 2 55 K 60dB/10 fFou— 47T 7 7L
AN ARXDBESILET,

DPLL /v —7 742 H k. APLL O35y FZHI#IL T, VCO Bz E@iIR&n /- DPLL V7 7L A A jicay s
SHET,

8.3.8.11 DPLL D& (FB) 2 AR DOEHE

DPLL 74 —R/\w 2 SRZE, TaS T hARERT YA —F (33 Ewb, 1 ~ 238 - 1) L7F 0 aF L 74—RAys
(FB) F A AX NV ET, 71/ T KAk DPLL FB 7344 101%, 33 B B4y (INT). 40 B had 4y 1855y
(NUM), 33508 40 £ ho 4y R4 (DEN) 238 1 E T, DPLL FB 7 /3 # DA FHEIZ K D &350 T, FBppy, =
INT + NUM / DEN.

DPLL £—F %, TDC AL A7l DPLL 74 —R w7 FARAE BIOT VA —F128-T VCO P E 03k E S
NET, VCO B EDOHFE T EIZOW T, DPLL VCO A% 22 ML TLIEEW,

8.3.9 o0y o DA

vy 7 55El 7 vy 2i2id, LMK5B33216 WNIZ 6 2O 1~ AF 778 M EO )T 344 8LV 16 fid
Ty T LA REIR AN IR T AN E ENET,

H DT ASAZIEHDEH (SYNC) 2R —hL., 2 DLl EO 17 v v O AR R A AT REIC L £ 97, OUTO,
OUT4, BXT OUT10 (2L, el T L wRERA 7 By MK AMEE R IR A J1 5 I ~O AL AHFREE (E% 1 1PPS 7
v H) YR —h 547 aONE ZDM RSN HVET, B2/ a 8.3.20 ML TEE0Y,

8310 HHY—X YNFTL2oH

LMK5B33216 (%, 6 DD /)Y —A <V F 7L 74 (mux) LT, J& Y — 22 2o )/ 0 27125l L
%9, OUTO & OUT1 @ 6:1 v LF S LU HIFELTLF LTI T, % APLL RAR 344 Ny 7 7{F& XO, $7-1%
AW — AL TRy T &V T 7L ARSI OWT U Z SR TEE T, OUT2 & OUT3 /27 OUT14 &
OUT15 No 7 ZERT 24 311 <L F 7L 7%, BAW APLL R AR F /3104 APLL2 R AR 5544 APLLT ® 1 &
IR AN FASAE NSO JE R EBIRZEIR TEE T, OUT4 2°5 OUTI13 DA IR 5 211 <~ LV F 7L I73iE, £h
ZFi. BAW APLL AR AN F 84 F E7-1% APLL2 ARAR F /34 & 7350 J8 e 3 i A8 IR T4,

« OUTO & OUT1 IZ, FNEFNIMNILTZ 6:1 ~ L F 7L I Y 2z TRY., B — A% HANRIR T&E £, 7nAk
— &I T 5726, OUTO & OUT1 IZRIUH 1Y — AL EAbA T vas Z3iRLET,

o OUT2 L OUT3 i, ZNFNIMNI LT 3:1 =V TFTFL 7Y 5z TR, 1/ —RE ARSI c&E$£4, JuXh
— 7 5AR T 5729, OUT2 & OUT3 IZRILH /1Yy —AZ Bk A7 v ar 2R L E9,

« OUT4 L OUT5 1E. M1y —R&@®IRT 2 2.1 ~ VF 7L oS et LEd, 7urbh—2r2KE 5720, OUT4,
OUT5, OUT6, OUT7 IZkL CRICH 1V —2 = VF Lo 7 a2 @R L ET,

« OUT6 & OUT7 ix. H /1Y —A%BIRT 2 21 ~ VF LoV 2 FLES, /yaA—02 KT 5725, OUT4,
OUT5, OUT6., OUT7 IZRLTCRILH 1Y —RA = VF T L I% A7 a Z@RLET,

« OUT8 & OUTY 1x. HAY—AZEIRT 2 21 ~ vV F Lo atfLEd, /aAh—r%21&E T 57-H, OUTS,
OUT9, OUT10, OUT11, OUT12, OUT13 IZxf L CIRICH 1Y —A = VF TV o% F 7 va @ INLET,

« OUT10 & OUTM 1E, 1Y —REBINT S 211 ~ VF L oY 2dtfFLES, JuRb—r2 K4 5725, OUTS,
OUT9, OUT10, OUT11, OUT12, OUT13 IZxIL CRICH /1Y — A = VT T Lo 7 v al Bi@INLET,

o OUT12 L OUT13 1. 1/ —AZEIRT 5 2.1 ~ IV F LoV a2dF LU E T, JuAh—22 KT 5729,
OUT8, OUT9, OUT10, OUT11, OUT12, OUT13 IZHRL CRILH J1V/—RA =V F 7L o A7 vawi@iR L E
R

+ OUT14 & OUT15 1%, TNFNIMSNLLT- 3:1 ~ A FFL o322 TRV, 1)1V —AZEBIG®RIN T4, /n
A= %A&NT A0, OUT14 & OUT5 ICRICH 1V —AL HEibAd 7 a2 8RR E T,

* 8-512, B —AD~<NF LIy THEMA A v araRrLET,
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K85 HWAY—RAJINFILIoY AT a3

WAV —R <A F Vv oY FTTFar B (7> ardbh) A
H 1T 1V <=V F 7L 749%, R48[4:0] 23
ESHL, R78[5] Mi%X ESINTWDHEA, BIRE
REFx OouT0, OUT1 NIV 7 7L AN TGS ET,
R48[4:0] = 0x0 (72L). REF0 Ci% 0x1, REF1
TiX 0x2
HAF ¥R~V F 7L 7E, XO A 1Bt
X0 OuUTO, OUT1
wmanEd,
HAOFvxrv <= LF 7L 79I2iE, APLLT @ 1
APLL1 PRI OUTO, OUT1, %UUT_I_21\50UT3‘ OuT14, AR F A2 HHDAE B A S E
7,
AT R <L FFL 2ot APLLA O 2
APLL1 SEC OUTO0, OUT1 WRAR 74515 I DB E RIS E
s
N HAF ¥R~V F 7L 7 HI2iT, APLL2 R AR
APLL2 ~TO OUT: RN - .
T X FAA B NGBS ET,
\ T 3L <L F 7L 7 it BAW APLL
APLL3 (BAW ~ . NN - e
3 (BAW) FTO OUTX RAN F 4 A7 N IDIE SRS ET,

8.3.11 HAF v XN SINFTL o

KEWHrvav i Y —A < VF TV I RETIH 1T v = AT T LIS ET, K 8-6 1,
HHF v < VF V7Y CER A RER A 7 v a b DUARN T,
£86. HAF ¥ RIRNF IO AT 3>

HAF XYL RV v VFTFLIY T var

Bl

W7y 2% APLL RAN FARAZ A BEERHGS, T v 7

A USRS ET
CHDIV W10 N T4 R T A S E T,
CHI2 HI17 89713 2 BIRF  FA DS S ET,
SYSREF #1175 1%, SYSREF 7/ A 4 /b e S S,

SYSREF + ADLY

WH7ay &, 7Fhar e ED SYSREF 73 A # bt SivE
R

iy DC

o 7ay 713889 : OUTP X Low T, OUTN I High T3,
TERD: #9 DC ZEALR R, I AZMEE Y (OUTX_EN)DRRE &I
RR0ES, AR 22> TODEE (OUTX_EN = 0), tH 15 v

MERTARAT = NA AL E—Z A ETE HI-Z (T80 ET,

8.3.12 41715745 (OD)

HHS)Y =2 =N FTVLIY ORIZA DU LD AT S AEBHVET,

OUT[2:3] & OUT[14:15] D% F ¥ FMZIZMAD 12 B b FxFN FAALX B0 ET, OUT[4:5], OUTI6:7].
OUT[8:9]. OUT[10:11], OUT[12:13] F+ F/MZIZZNEAUERMD 12 Y MUI T AL Z BB, 47 2 ard 20 By
R SYSREF F/AAK L A —REEGS I COET, AT A 21, M~V F T LI o GRS LY — A
ORI 7y 7 W ) JE A AR T AT O I SV E T,

OUTO 7213 OUT1 F /L, 12 Ev D F v L F/344 (CD) & 20 Bk SYSREF 7 /31 & %45

T, 1 Hz (1PPS) 725 1250MHz £ T H /)8 & V7R — L £, VCO Db /) ETOAFH A EIL, PLL AR
N TAL(P), 1T ¥V T /34% (CD), 3L SYSREF 7 /3% (SD) Of (P x CD x SD) OFfFIZ/eVE T,
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7e& 213 BAW APLL IRAR FASA L Z N ANAT HL 4 12 By Fvrb 77344 (CD) 1% 100kHz ~ 1250MHz
(FFIIHERRS NI IR T AN ZAT THR— SN LI KA EET) O AR A R —FL £, SYSREF 73
AH (SD) & WA —REEGET 52T, el 1Hz (1PPS) £TOIRW 7 A 5ia B CEET,

BT AT 71:/7Hjj71\74’/\ J;"Eﬁﬁéhé%@&ﬂb VDDO_x &IENHE NS IVET, HA T3 A
&ﬁ)ﬁiﬁﬁéhfb\iﬁb\ BAZEKITDIDICER A 7T HIENTEET, FHAZ V=TT WO
R AL foCOTb\éf]%/u\ AT A7 D ﬂ?bkﬁ@]ﬁ’] IA 7T ES, OUTO £72i% OUT1 Fr /LDy
B HAORTANDPEN 2D L, T AZ OB HERICA 7 IR0 ET,

8.3.13 SYSREF/1PPS 41

LMK5B33216 . JEDEC JESD204B %7-i% JESD204C SYSREF Z v 7% &t 1PPS ~ 25MHz DY A5 1 V77
LVUR Iay Y AR—hCEET ALED 12 By ME I F v L 77344 (0UT2, OUT3, OUT14, 3L OUT15 %
Br<) 1%, @B 20 Bk SYSREF 7 AKX L A — i C& £ 7, ZKifik7e SYSREF A EARRET DL, 7Y
fr—3ar DERIZIESWNT, HEO S TIRIL SYSREF/MPPS JE %% 4Rk 9 %7y, SYSREF/1PPS @ %727 8 1
BoOREHEERLET, 8o SYSRE F HH %242 55 413, SYSREF Eﬁ@ﬁ-&/j’)/ﬁ‘@tm
SYSREF_REQ_MODE 0x1A[5:4] = 11 #&ELET, BIMDT o 7T RN RSB BEE 1%, SYSREF/1PPS
% GPIO1 F£7-1% GPIO2 |52 LbCxF 9, SYSREF ZxkH 7L V—=2 SYSREF_REQ_SEL Ox1A[3:2]
I%. SYSREF/1PPS H JERU B2 — AL RILY — AR ETHSLENHYET,

SYSREF 7 A& HIMERIL, BLEIZIETT GPIOT F72i% GPIO2 OW I iTHELL ¢, EEiZIZBMDT 7L
TF 3.3V CMOS 7uy 2%t c&xF£9, SYSREF/MPPS L7V r—al a3 5121%, GPIO #H71L LT
AHMZL (GPIOx_OUTEN = 1), GPIO L 7’V/r— gy V—2Z~®D SYSREF tH /1D 1 D& T 7747\ T D0 H
DEd, SYSREF LU —Tay V—XF, LAY 7urI37 (OUT_x_y_ SR_GPIO_EN =1) |2&~>T | F2i%
OUT12/13 TEHENDA%h7e SYSREF 7 /314X OWT N0 b ESESILET, GPIOX ##iXi7- SYSREF (/)
. BT UAVBIEDOH TTRN, Tl BLOT XNV RIE LS LY —DORTTT, GPIOX L Tlix A
SYSREF &— R R —h&S Tz, i3l 8 i e £,

HH D SYSREF & GPIO # % SYSREF OfiZi%, & T D[E EEILEAF 2 — 03BV E 9, LVCMOS H j7vy 271X

EIRIE O REWREHHE BT, Z07d  E BTy B 2B H i 7ay 71258 FHEL szﬁ:f*/\*a“
HEREMENN BV E T,

8.3.14 77

LMK5B33216 (Zi3, EERRE A LTI 7y AR 2R T O BE DN DV £ T, BT v 1L TA3AH /R
3, TR T LRRERE A T ey b TUSNVIBIENHY £, SYSREF T AKX ZiEIRTHE M yny il ms T
LRTREZRERINA 7 By b T UHVIERE, SYSREF 7V #/VIBIE, B IO S u /B A BN TE £,

OUTyy

) 12-b Channel
APLL Divider and
MUX CHDIV static 1 OUTxx
) digital delay
SYSREF/
1-PPS
SYSREF/1-PPS T
20-b Divider and SYSREF/1-PPS

SRDIV Dynamic Dynamic Analog [
Digital Delay Delay

R 8-25. 7O 5 ATTRE/S#EY HH J13B5E & Bhi iH 1B RE

831520y ZHARZ1/Y

#rmy 7)) (OUTx_P F8 LT OUTX_N) 13, ERNCR 2B ) T A& L TR TE£9, OUTO %7213 OUT1 (T
I RT L2 5D 1.8V 21T 2.65 V LVCMOS /)R T A2 B I CEDMERED DY E 7, IBINOARJE R~
TNEUR sayy B OE GPIOT & GPIO2 1X, BIDEEH 117 hHOEE D SYSREF/APPS /) 7344
BRI TEET,
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EHHF v RMITEHONES LDO l/ﬂ?:d/*—&z’ﬁ%%iéﬂfiw\ BTz PSNR ZH2LL , IR/ A XIZL-THHR
SNDBVVEERT VT A/ NRICHZ £, ZEIT—ROHE, Fr2/LOWE LDO ¥l —Z|2kh, Hhrmay s
HAR (HIAA T N AR, Do X72E) 1L VDDO_x EIE Eﬁi%x FER A

OUTO BIOOUTT Fr b (AT TLIY | TAAL | BELORTAN) X, BH—0 &Y (VDDO_0_1) 41
BIRAERE SN ET, FEEIC, OUT2 350 OUT3 F /L% VDDO_2 3 (2L~ T, OUT4 ~ OUT7 %»vaw
VDDO_4_TO_7G J~T,0OUT8 ~ OUT13 F3/LiZ VDDO_8 TO 13 Ik CHEEMEMMENET, & E
N ENENO D BERSI T RNGAE THHIZ 3.3V CERZMIGTALERHVET,

fEASN W ay 7 BT 58, BRI TEET,
8.3.15.1 ZBjHiAH

SE8) HSDS RIA T, 07T MF R v/ LT RO — 7Y —E— 746 (Vop) E2EE—REBIE (Vo) &
ERHNET, Vop P&IFIL 0.4V ~ 1V T, A7y 7 YA X134 100mV T35, FIHAIEEZR Vo A7 T avid 3 2H0
*9°, S1.S2,. S3. BELN S2+S3, HSDS K7 1/3%, AC-LVPECL H 17ay 7 E- i+ ommoEEH ) HIZ AC i
BTEET, Lo — SO E AR TR Vow 2 EN 05554, LVDS /1722 . HSDS K54/3% DC 54T
¥,

ek D HCSL H /IR A /3% PCle IZHEHLL THY, 50Q OAERKEmEAS BT, TIHE, #ina 2 FE Mo IZELE
FTHZLEHERLET,

HELE é‘ﬂé#@hﬂj}ﬂ‘7 TaIONWTIE % 8-7 #Z ML, Vop BET Vom DEELEIZHOWTL EXAVRE 22

®R8-7. EHUAA T a>

ZENRFGAN 24T Vop. TYP [mV] LORZRFE Vems TYP [mV] Ve VORERRYE
HSDS 400 350 S1
HSDS 400 700 S2
HSDS (LVDS) 400 1250 S3
HSDS 500 400 S1
HSDS 600 450 S1
HSDS 600 800 S2+83
HSDS 700 500 S1
HSDS 700 900 S2+83
HSDS (AC-LVPECL) 800 550 S1
HSDS (AC-LVPECL) 800 1000 S2 +83
HSDS (AC-LVPECL) 900 600 S1
HSDS (AC-LVPECL) 1000 650 S1
HCSL 750 350 BN

8.3.15.2 LVCMOS {ih

OUTO0 & OUT1 (21X . P BLXON H1~<7Z¢I2 2 oD 1.8V F7-1% 2.65V LVCMOS RT7A/3Z B TEAHHERED
NE9, % LVCMOS Hhix, @5 ot ROointi 7213 Hi-Z F72135500 Low L-UL L TIENITRR E T é‘iﬂ”
LVCMOS 77 High L ~L (Vop) £, L—/L — L—)L LVCMOS | 1B EIRIED A . 1.8V £721E 2.65V OH
7 us S AT e LDO L X al — 2 EFICL > TIRENE T,

LVCMOS E&—RiE, (it /A ARV Z D BEN L2y ASIC E/2i37 vty sy 7 icHRInET,
LVCMOS )7y 274, BHERIEO REWRFEHE 5 ThoHId, AT 7Lyt eial) | 2y 2 THUEe o 2 E)
u”jjj712'/7 (/A RERES T D ARMEDRHYET, 17716 LVCMOS 7 uy 7 N LELZRIGEE, W5 DO )26 %)

(U TR SR (= 7203 —/+) ISLTRT 2L R O T — 22855 o7 —7 4 7 O FEICL
%7,
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8316 2O v HADA > % —T 4 XL,

ZDOBIar T, #ERINAH KA RLET, EHIIV W W ey W, e s I Il o Trr—T
YR BOFRIIUIY, EREAA 7LD THZERTEET,

LMK Device .
LVCMOS driver 0:0 Receiver
B 8-26. LVCMOS D&k
LMK Device D .
HSDS driver 100Q $ Receiver

K 8-27. DC #& HSDS/LVDS i hi#&kis

[

| | 0:0
LMK Device I
100Q Receiver

HSDS driver [
[

8-28. AC #5& HSDS HH#&uEA % 1

| | 0 ()
LMK Device y Recei
. ecelver
HSDS driver [
p —f__0
50Q 500
8-29. AC f5& HSDS AR A % 2
LMK Device Receiver
HCSL driver D
SOQ% ? 50Q
] 8-30. DC #&& HCS L ihikin
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LMK Device
HCSL driver

50Q 50Q

Receiver

O

KX 8-31. AC #£4& HCS L thhikis

8.3.17 B2 0y £ DESEFED L v Fia L

APLL HEIR=—IREN/2> TODEA . T A ADERBEA, ~N—RUEv b T, VY7 N2y O T i
71 SYNC OF 7V —rDWT DA MMEIZ APLL oy 73 ESns e, Hdray s 70y F 2L TR AT
EELET,

8.3.18 LOL #DLHADEF I 2 — F

L HIIRTANRNE, MUTE B L7 4 — AR TERESNZERY, BIRSNHB 1~V T VoY rayy ) — RPN M7
WA /ey s HBIIcIa—hCEET, APLL L0 DPLL I=— kil »h (MUTE_APLLX LOCK.
MUTE_DPLLx_LOCK, MUTE_DPLLx_PHLOCK) ## 7 3%- 4128V, % PLL @ LOL A7 —X A2 SN TY—2
AT HIENTEET, HBIR2— MBS E1T /S 2SR TV B8 (OUT_x_y_MUTE_EN = 0), VCO ¥+
V7L —arORiEi I N 7ay 7 O FR BN IELL e po Tl REEBIT/e-T-20 T B REMERHV E T,
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8.3.19 A4 7/AI& (SYNC)
HAREIZER 5L, AU PLL tH 7m0y A2V THAT AAE DOV By & T3E528T, @m0 H B

Ty T D 2 DU LD ) vy 7RSS ELZERTEE T, [ PLL A Z& RS )7 31213
N=RY=T BRI TN =T Byl L TR N AT 528 T, N TRBIZ L —7 LU TRt
\iﬁqo

2 O LD N TF Y RNV DRIMZ N —T %L T DL, IRO B ZG =T LR HVET,

o WAHT S UETIE, ZEho SYNC A4MbE Y M ESET (OUT_x_y_DIV_SYNC_EN =1)

«  SYSREF 7 A%, ENEIBMOFEBIA M Yy MR ESHLTEY (OUT_x_y_SR_DIV_SYNC_EN =
1), ERRoE TEELE 3 (OUT_x_y_DIV_SYNC_EN =1)

o AT AUZITIE, FIU PLL &SR T D 2 EbR SV £

o PLL (RAN F344) Wi, R ke v ha3ek E S CET (1 PLL1_PRI_DIV_SYNC_EN = 1)

+ SYNC EN=1

SYNC A< NZ, GPIOXx_MODE =31 ® SYNC AN HIc7ur/ 7 a8 GPIOx B> & SYNC_SW LV 2% E'vh
(727747 High) DELLMNIES>TTH—hT&ET, SYNC 7 —h&hbe, RIAMET A2 03y MRIEIC
PRSI, Zuy 7 1 Low 12720 9, SYNC 23 7 7 —h&nsk, il PLL 2200 H 11X, Ao 7ay 7 (iM%
[FIHA 713X BN L CRAAL 97, SYNC 1%, SYNC xHitDH 7% Low IRREIZEREL T, ZEHMDO AN BRESNTHE
Foay %5 ANNDHE(RN TELETH I 7ay I BN TR OT SARZEAASNDSDEBITOICb i H TEET,

RN LS 272> CTVB 15+ %L (OUT_x_y_DIV_SYNC_EN =0) % SYNC /ff\/f\d)ﬁﬂi.'g%;\ TP RES
=BT O TEMEE G L £9, BREISNZT SAX DN IEMEIZ RIS TODZ L2 HERIZIL, VCO RAR T3
A% 7ay I DRIADRE N2> TOBMENRHOET 2720, T 1L T30 Z D SYNC | _JJRéﬂTb VEWNEA T
t, Ukvh VCO RAN TARAE 70y 7 & )RAET S H 771E SYNC IR T3, RIHNGEIRS TR0 VCO R
AN FNAZ1E SYNC HH R TEEIE LW =8 IRAN T AAAF X RIAELEEL 2V DT v 3V E 524G

T HZEMNTEES A DEAD N T AL (T AF SA/SZ EF—R) 1%, SYNC AT —hEnEE A,

#x 8-8. AR
GPIOx % SYNC B> :L T
GPIOX_MODE = 31 SRz AT A S BERKTASDRIE
GPIOX_POL =0 GPIOX_POL =1
1 0 1 HARTANEI2— &, AT A 13 ey hanE T
1—0 0—1 1—-0 [FHIS LI i, RIS LA Ol S v E
0 1 0 RIESNTZBE D IIRT AT A X OEE

8.3.20 CEHEE— K (ZDM)

DPLL (I, #plc& ZDM FIZEIRE /- DPLL (DU T, RSz DPLL V7 7L A A L OUTO, OUT4, £7-i%
OUT10 7=y 7[Rl DOBERN) D HfE iE 7L AL AR BEFR 2 R EL 572 O ZDM [RIA 7> a2 R —hL £,

ZDM #H N T AL — P —TRBINL7= DPLL Y7 7L AA 7y 7 BRI UT- P2 BIE 74— Ry Zav7iH
OV fHBEAZEH TXEd, ¥ 8-32 (2, OUTO 7y /RNt /17ay 7 L TEE® DPLL IZNERTY 1 —
KX 7§25 FEERUET, ZDM 112, 1PPS A 125 1PPS 7). F721% 156.25MHz A J1/5>5 156.25MHz
1728 AN EBIRS VT2 1 B Offe e 72 AR BIGR A FEBL T D7 IC RS E T,

OUTO oD BRIBIEY 4 —R /Xy Iay2ix T A AN —T 4 7 ENDHT0 SNy 715 52 b A
INN—=T 4 7T HMENTHYEE v, OUT4 (X DPLL2 NS ZDM 74 —R 3y 7 (IZHEH T, OUT10 % DPLL3
WS ZDM 74— 3y ZICb I TE £,

1PPS (ZAHHEF X, (AR AL — il & ZDM (&> TR TEET, MAHAL—HIENC R0 SIS 7o M e
NMET UM 0 ICRTZENTEET, ZDM T—RZ ML T 1PPS {5 5i2my 7451213, ) EFA)EIE E7213
DPLLx_PH_OFFSET #7' w27 AL T, 1PPS AJ)& APPS 74 —R /v r Jay O HRREZ Bl 352 L) T
EE7, 1PPS |2 ZDM & 4285 A1%, bbb R A v F L 7 NS DM ENHVET,
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1ps A OMFHEE A1 572912 DPLLx_PH_OFFSET 74— /VRD A S)inbH I~ AHRR A FH R T 5 715D
BNZHOWTIE, DPLL 7077 AATRENARRAE 22 L T<IZEY,

DPLL + APLL OUTO0 Channel
I X—»
REF — =R P froc fuco +0D ouTo
—>
Phase Offset SYNC

DPLLx_PH_OFFSET

8-32. V77 L AAAL OUTO [E®D DPLL ZDM [RIHA

8.3.21 DPLL 'O 2 'S A AT GEAI #HERE

—H—(Z DPLLx_PH_OFFSET[44:0] L ¥ A% 7 t— /L R|Z&EXATeZ LT DPLL il A 7 by Mt T& £, fif
A7 'Y NI, T7ANVIEEDN 0 OFF511E 2 OFEMETHY, TDC TOT74—K w7 ray sl 770 R 7oy
TON AR EA 7By L FET, MAHFHE L, DPLLX RE R AL B IRAELTZT X TOH FicmTcd,
DPLLx_PH_OFFSET OF#¥ 13— F Mz ThoivET, ADF M 7 5121%, Hi7ay 7O JE M5 B2 RE
I 7y NEEL T, FLWMIAEA 7 B bR,

X 10 & X 11 1E, BN GERFE AT~ 7 CEL S 572012 DPLLx_PH_OFFSET 74— WV REZFHHE T 5720
DORAERLTWET, DPLLx_PH_OFFSET %, T3 A—ar bF V% AL DR —) o 71284 > APLLx
VCO A BIEL TWET,

DPLLx_PH_OFFSET = 2 x DESIRED_TIME_OFFSET x fycox * SCALINGpec (10)
SCALINGpgc = DPLLx_PARAM_B x (DPLLx_PARAM_C + 1) x 232 - DPLLX_PARAM_A (11)
ZZ T,

+ DPLLx_PH_OFFSET: DPLL H /i tH& 3R 57 0T Lalfglel Y ASE

+ DESIRED_TIME_OFFSET: 77%9% DPLL (i AHFR%E (7))

. fVCOX: VCOXx J& £k

+ SCALINGpgg: TV A= ar BIWT VXL AL IRTGRA—L e BB LT A r— o TR

« DPLLx_PARAM_A/B/C: DPLL 7 ¥ A—varBL WA /T A—4, DPLLX_PARAM_A D4 LY AX DY —
R 7723 0 DAL, AT 32 AL ET,

7e&z X, —%#—H 2500MHz VCO % 2 7= DPLL/APLL (Z +1ns OAAEA 7 By M AT 55515, RO EZ
EALET,

+ DESIRED_TIME_OFFSET = +1ns
« fycox = 2500MHz

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

+ DPLLx_PH_OFFSET =2 x 1e-9 x 2500e6 x 4672 = 23360

HHWNE, 25MHz 7wy 712 -1ns 728 O3 5 AR 7 i 3210 E, RO EEMHE AL £,

+ DESIRED_TIME_OFFSET = 40ns - 1ns = 39ns

— 40ns (X /17wy (25MHz) OJE#ICT,
* fVCOX: = 2500MHz
* SCAL|NGDEC = 4672
« DPLLx_PH_OFFSET = 2 x 39e-9 x 2500e6 x 4672 = 911040
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B ORERL D DPLL /X5 A—Z (%, % 8-9 ITVARSN TWAL P AZIZT VAT AZLIZE > THOARTIENTEE

T
% 8-9. DPLL i+ 7y b LD R¥
T4V (rmtsﬁgx;%vﬁi%)
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
8.3.22 FFEl#EHBH U > ¥ (TEC)

IpfERRIE w2 (TEC) 2358, 2 o (FiZETn bl k) OA MR O EMRRFZIE TEET, 2O/~
13, GPIO B> DG BN =y P EFINEE TNy Y £2iE SPI SCS DILH F RN =y DN TT,
TEC ATVHITEED GPIO a7 nr/ I 0 TEEY, SEb LNV EIZIISES T30, GPIO Mt HsL P A4 &
AL TEIRNTEET, & TEC AXUIBRETDHE, WU ZERF YT F St 77V r—aii 40 By MEZ Y —
RNy 7 TEET, BBk EIT. V=R ZEO ISV CEHR SN ET, MIEREE 7.5ns KV BAFTHY | BIERF
IR EREZRAERICH KV E 23 59 &2 CWET, TEC IV v 7 Fraf{FEis¥ 57290, TEC_CNTR 0/
72<Eb LSB Rt AR L £,

TEC #v 2%, PLL3 VCO JE %k + 8 £7213 PLL2 VCO AL + 20 (IZEDSWT, A Trmy 7 BREiSnE T,
LUFOFNA TR ZHELE T,

1. TEC »v 2zl vy LEd, TEC ¥ 7 F ¥ A _XUMNEDH T H b— G — R—D A REME AR 52 L% 5
BIHOLETN, A7 Tar T, Uy MM ThoVanWGa ., 2— =300 & LURAZOr— /)L A— " —Z g4
HLENRHY  FOREM O E O D X 12 EMETRDET,

2. TEC ¥¥7F v A XU NH L, RIEENT= T Az Gt TEC LU AX Z it AR LET,

w

TEC v 7 F ¥ AU bab)—JERN AL ARFESNT- IV ZEEETy TEC LY AZ G A RLET,

4., K12 2EALCROBIFIEZHELET, IEOHEOMZEL, TEC hur ¥ suy Ao 2 5127304, #
8-10 (2, — %72 TEC a7 B /A b a— A — R —EEf 2 R L E T,

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

TEC_CNTR LY AL 5 DDLU AZITSEISET,
&= 8-10. —fixk97% TEC ¥ Oy J Bl & O — )b A —/N—Ei

(12)

PLL Y—X VCO AR TEC Zuy 2 A TEC Zuy 7 EH (t) 72—/ A —/N—
PLL3 2500MHz 312.5MHz #13.17ns #) 58.6 4y
PLL2 5950MHz 297.5MHz %) 3.361ns ) 61.6 4y
PLL2 5898.24MHz 294.912MHz %1 3.391ns #6214y
PLL2 5625MHz 281.25MHz %9 3.556ns #765.1 4y
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& 8-10. —fgR/Z TEC /0 v J A & O—)bad —/N—E:[ (fe%)
PLL Y—2 VCO %k TEC 7uy 7 B TEC ZuyZEH (t) 2—/LA— N —REfH]
PLL2 5600MHz 280MHz %1 3.571ns %) 65.4 5y
40-bit counter duration before roll-over
APLL2 2 * 3.17ns = 58.6minutes
5595MHzto |- /20 >
5950MHz
MUX 40-bit TEC counter
APLL3 o
2500MHz | /8 v
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
Register Locations 0x5C 0x5D Ox5E 0x6C 0x6D Ox6E
[1:0] [7:0] [7:0] [5:0] [7:0] [7:0]
-/
LSB

K 8-33.TEC/Ov o/ BLUHD %
8-34 17, B 7 v AR RE DR B R L 17,

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

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

GPIO Trigger or

SPI Trigger Read TEC_CNTR LSB

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

TEC_CNTR EN=1
TEC_CNTR EN=0

TEC_CNTR EN=0

y

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

8-34. TEC DRAER
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8.3.22.1 TEC ##EDHRTE

1. WefRGE A% (TEC) ZBREN 9% PLL 28R £, BAW APLL (X5 m D TEC 7y 7 I L & O F
FECREREZFTUVVET AN, Sk APLL (LC VCO) TlEr—/ LA — R —I 3P £ £,

« BAW APLL Y—=|%, REFO_MISSCLK_VCOSEL % 0 [Z@% T 52 &I &> TRIRSNET,
« REFO_MISSCLK_VCOSEL % 1 |Z@&E T DL, #ERD APLL Y — A BRIREILE T,

2. TEC By #fliz TEC_CNTR 74— A RIZX ¥ T F ¥ 357200 DR A ELT GPIO F/-i% SPI v 7 LU ik
RLUET, GPIO Zfi 3 534 SPI SCS AR A AL VI EHY EH A, GPIO B L% Ahod H I
MATHZEL AT, MBS AIT TEC HREZ ALY,

« GPIO R, TEC_CNTR_TRIG # 1 IZREE T DL Lo GRIRSNE T,
« SPI Fy7#IRMHL, TEC_CNTR_TRIG % 0 I[CRETHZLICL > TERIRSNET,

3. TEC_CNTR EN % 1 c_ux”m*bf TEC BV 2 E ML ET,

8.3.222 FUHEFEELELTD SPI

TEC_CNTR_EN =1 O355A % SCS b R0y C TEC #2478 TEC_CNTR 74—V RIZF ¥ 7 F S E
7, TEC_CNTR 7—/LR®D MSB bt 4 Hid SPI 77 ad%, TEC_CNTR 74—/LR O LSB A3t A HthH
NHET, SCS DILHL FANTyIIX TEC V5% TEC_CNTR 74— RIZF Y7 FrLEH A,

X 8-35 |X, B —L U RZFARDHIZ TEC BT v T INT-Zx%m /R, X 8-36 IF~ /LT A AROERZT v T E
TLEEIRLET,

8-35 (%, TEC_CNTR MSB 23t A H S5 E T, TEC VA3 SCS DAL H FRN Ty P T LICH Y 7 F XY SDHT
LEIRLTCWET,

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

= I e e
e e e \rec

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

8-35. TEC > > J' )V /N4 bDFHEAIRY

8-36 I, IAIDL U AX AV TEC_CNTR LU AX TRWEA TH, H— O~ /LF A g A H Iz TEC 4
TUAEEX Y T T L, T T Y HICB I CEAILERLTVET,

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

< | I
\ TEC \ TEC

latched latched
8-36. TEC TWILF /NA FOFAERY
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8.3.22.3TEC FUHBRELTD GPIO EY

GPIOx_MODE = 0x27 (TEC_TRIG_SEL) T TEC #REH IZI®IRIILT- GPIO B DN h By id | @RSz

ﬂi (GPIOx_POL) ®=» T TEC {E% TEC_CNTR 74— /L RIZF+¥ 7 F ¥ LEF, TEC_CNTR 71r—/LRD LSB
A RDLNDET, #HED GPIOX B =y Ik »T TEC_CNTR 74— AL RIZSHIZHEF SN ER A, X 8-37 1%

GPIO ZEML T TEC [HAF Y7 F ¥ T4 A7 2R TWET,

Read Read Read Read Read

SPI/12C | 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
is no longer
1lus updated...

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

GPIOx J | GPIOx don’t care | | |GP|OXdOnt |

care

TEC captured TEC captured

8-37.GPIO 2R L T+ v 7F v /= TEC
8.3.22.3.1 I : TEC & GPIO1 & P UL & L THEHE L THRABEIEHE

1. BEIISUTTEC LY AZEMLET, 2O TIILL TOXTHEINET,
+ REFO0_MISSCLK VCOSEL % 0 72»C, TEC 7wy Z/L—NZi% VCBO JE i #4/8 MMEHINET,
+ TEC_CNTR_TRIG =1 (GPIO1 RU#)
+ TEC_CNTR CLR =0 (BHEMEDLHE
2. WBIZELC, GPIO1_MODE = 0x27 (TEC_TRIG_SEL) 331X GPIO1_POL ##% EL ¥ (ZOFITlt, 777
47 Hifh AJIOBAIE 0 T,
3. GPIO1 IZ3H ERV =y Va4 €, BIED TEC v #flix TEC_CNTR 74— ARIZX Y7 F v LE7,
4. TEC CNTR 74—/ REHOH CHt A0, SRFLET,
« #il: 1st_captured_TEC value = 204 354.
5. GPIO1 IZ3H E =y UE e L E7,
6. TEC_CNTR 7.r—/ K% 2 A BICHAEY . RIEELET,
« fil: 2nd_captured_TEC_value = 76 516 568
7. X1 EFEHLCT, TEC /myr L—ha 312.5MHz L CREE T V2253t R L £,
o 244.199ms = (76 516 568 - 204 354) / 312.5MHz
« TEC 7vvyZ L —hZE 312.5MHz 72D C, JlFEREE L £3.17ns (2720 E T,

8.3.224TEC DHAL =5

TEC_CNTR_TRIG 73 1 (GPIO v’ D34

e 1TEC %AV + 2ns DX AT HREEIZIX, 1ns LT D 20% ~ 80% DL H _ENVEFFNMLEETY,

+ GPIOXx O iH E3N TPk, TEC_CNTR_EN % 0 725 1 IZERET 5 SCS O h B35 10ns LINIZHAL
TUFRVEHE A,

+ GPIOx % 10ns D[] High DEETHALERHVET,

+ TEC_CNTR @ LSB %@t Hi~721%%. SPI SCS D32 H EAV Ty ) h 1us LNIZHT LUV GPIOx N4 — 3325
LTIER0EREA,

TEC_CNTR_TRIG 78 0 D44 (SPI):

s 1 TEC %A/ +2ns DXAIUTFEEIZIL, 1ns LL D 80% ~ 20% D2 H F 2RSS BT,

« TEC #7%1%. SPISCS O3.b TN Ty T TEC_CNTR LYV RF IR A T F A ENET, LIAZDHEHRRELRL
%ﬁ‘ﬁ?yﬁ:ijmﬂ#ﬁﬁ IIMLBEHVERE A,
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8.3.22.5 T DD TEC Ehfk

TEC IU  ZITkG AT N T o7 L, BN 240 - 1 255 0 I — A — =L E T,

o a—H— YT =T E, TEC OFHLRVDRICH T H—3m— LA — R —U T2 E W T AR B F
T, TI Tl BIEER T — A_XURDRET D HEMENH DG A1, £ DRI TEC_CNTR_EN By a0 2 T
TEC v 2%ty A2 EEHEREL CUVET,

REFO0_MISSCLK_VCOSEL 74—V Ri%, BRI ORELIZ) 7 7L R 70y ORRFEDT-DIZ T XTO AT Tl
&% VCO b LE3, ZD7-% ., REFO_MISSCLK_VCOSEL NZEHESN-HA1E. BB L ORELIZA S
FEL AR EHHETONENH LG ERHYET, BiEFIZ REFO_MISSCLK VCOSEL F/-idititFHA A H 35
&L RIESOVARRHER FTAIRIE SV ALET RSV AD ] O 2 5L 7 7L AN — BRI AN £ 720 |
DPLL 27—/ VR A — R —IRRBIZ/2 D ATREME S B £57,

TEC_CNTR_EN = 0 ®ffl, TEC # #FUty MREE (B0 il 0) [Z (R F S E3, TEC_CNTR_EN 7% 0 75 1
(B LT B DRER DRI A XU N ETOMXIFREAEZ FAT T DB AHETT, 72720, ZOREDOREIL, 2
20 GPIO %7211 2 2® SPI CSC N AIZL» CTRAETHMHFAEE FEITTHHE VLR ET,
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8.4 TNA ADWEETE— K
8.4.1 DPLL DEHfELEE

WD ar T, ¥ 8-38 [Z/RSAL TS DPLL OEERIEIZOWTIBILE T, ZORI T, A— /L RA—3—0
BN 72> TWDZEEAIREEL TOVET,

84112VU—-2>

(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.

A\ 4

|

Valid Input
Reference Available for
Selection? @

Lock A

See Device POR
Configuration Sequence
Flowchart

Holdover: Free-run
Frequency accuracy
determined by free-run

No valid input
reference available

A

tuning word register and
XO accuracy.

Valid Input
Reference Available for
Selection? ?

Lock Acquisition
(Fastlock)

Phase-locked to
selected input

(Hitless)

Valid Input
Reference Available for
Selection? @

T

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

A

A\ 4

DPLL Locked
DPLL DCO takes effect.

Loss of Ref (LOR) on
Selected Input? @

Is Tuning Word
History Enabled?

Is Tuning Word
History Valid?

8-38. DPLL DOE){EIREE

No

TNAAD POR #k ML D% . XO AME BN E 72846 APLL IXB BRI XO Z7ayZicay /L Ed, 7U—
Fv ®—RTOH N7y BB ORE EZEMIL. XO AT DEREOREEZEEEZBIFLET, 7V—F £—
R, U7 7L AA NS (RES) OEEIC/ZRDET, DPLL 230y 7S TWAR, AR BIREY — RN E2Ef S

NTELT, RN KbNSG AL, 7V—F REBIZeET,
8.41.2 0y Y DHER

DPLL IZBE#N2 A1 e DV T7 7L AN N B EIZERLET, Daddb 1 SOFRAT17ay 7B’ miiEnse,
PLL Fo 337 —5 F—REFEHA— LV RE—_"— F—F%5#& TL.DPLL 2L Cay 7B sB it L £,
LMK5B33216 (%, DPLL 23 —WFAIZ AV L — 7 5k 26 F L e V5[ 24545 55 Fastlock F§REZ AR —RL &
T, By BASNGE T3 58, b— 7 BRIl R R S T — T R R R TE (BWppL) WX ESNET,

14 FFHIBT S 70— N2 (ZERRB O 5PY) 255
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8.4.1.3 DPLL A v & FEH

DPLL 23> 73 25¢, APLL H /170y DEREBENIFA DY, R E 7= DPLL V7 7L A A1 7ay 7oy 7S E
9, DPLL 32y Z7& N CWaAE. APLL 17y 713 XO AN D ERERY 7 b 8% 5% 7 £48 A, DPLL (21X, A7
—H AV EIIAT —HA E bl TR CEA Ay 7% (LOFL) BL UMy 7#% (LOPL) A7 —4
AR 757 %R T AR Ry 7 AR ALy 7 a3 BV ET, B ey Eius e (LOFL
— 0), Fa—=7 U—RBRE=F (BR5EA)NE. A—L A — " — B—RIZADERICHIHAH 8 O ks %
PE T D70 HESND BT — X OEFEZ B L E5,

8.4.1.4 k—JV RF—/8—

V7 7L A48 (LOR) REEN K HH &AL, A7 A DFIH TEZ2W 54 DPLL 13— VA — X —IRRBIZ /R0 £,

@ FEE M1 725 CUND A (DPLLX_HIST_EN = 0), DPLL i3 2 O#fi%k DPLLx_FREE_RUN[39:0] 71— /LK%
FALC. DPLL 4 T2kt 2 — L o — S — i i A s L9, 072 8 W0 B 13 . DPLLX_FREE_RUN 71
— VR OREFEIZFE SN TNET,

JERENRAZN (DPLLX_HIST_EN =1) ThoTHbT 2—= 7 BRENEL BRI TRV IEATL, DPLLx_FREE_RUN 7 ¢
—/LRi% DPLLx_HIST_EN 2EZ TN D I SN ET, Fa—=2 7 BIESF 272554 . DPLL (ZEE T —
HafE L TAR— VA== AD | R—= VN =N =[S e T — i/ NRICIA S5, &Y —FEE =2 LT
&N, —#%IZ, BRI EVIEE, Oppm L7 7L A 7y 7 (XO A1) ISRUZ R 7V —ThHERE L=
B DOYIHIR— VR A — N — BT L0 EREICR0ET XO VT 7L R 7ay DR EMICE > T R— /LR A —/3—
I JER R D BRI 2 22 FEEPE LG E SR ED £,

RN — N —REBICIT T 5L, LOPL 3L LOFL 7527 W7 % —h&#LEd (LOPL, LOFL — 1), LOFL 752
%, DPLL BRI H N T RGN THLII LR ELET, F— A R4 — —H LOFL ZEFINT . B2
U7 7L ANFERNRISNAECTCETINEY A,

B ASIDEIRFTREIZ /2 D& DPLL (34— VR A — " — B—RZ& T L H 17V F L THLUW A 7uy 712 H
FIC 72— o UET,

8.4.2 T L HIBIR#RES (DCO) DEREH L IMI+H55%

IEEE 1588 BL Dy 277V 7 F U r— a2 R—r4 572912, DPLL I DCO E—R& ¥R —
KL, 0.001ppb/AT 7 s D IEMEZ2 1 7m0 7[RI 3R B 2wl fglc L £ 9, DCO 1%, DPLL DCO #ilf#i 7213 APLL
DCO iz i L CFELETxE9, DPLL 23/ —7 =—R TEIEL TWAR. DPLL DCO 1Z4%h72 DPLL 4> F4%
ZEHLFET, DPLL 23— /LR A — N —RAE F 72 134 STV i, APLL DCO 13 %078 APLL 4y 72 7R3 L%
7

8.4.2.1 DPLL DCO D#&I#
DPLL 3my 73 Cnb X%, DCO E—RE2 B3 ¢&E7 (DPLLx_FB_FDEV_EN = 1),
DPLL DCO %3256 B HMEFREST 557151 3 2HVET,

o LURKMRIFHEE

— {@#&% DPLL_FDEV T7Vt&vhLE7

- RERIZTALZIANT ZVA M EMET DITIE, 8 BV LUAZAEEIALET
»  GPIO OFxfH%E

— ATy 7)1 GPIOX AT

- EUREFMOEAT T OfF 2% EL T, DPLLx_FB_NUM A F{#& L £,
o LIURHDMESTREE

— ARSI —F (FCW) (253 T DPLLx_FB_NUM[39:0] Z& XA %,
DCO DA IAT 7 YA XL, 38 B b A HfHAEY —F LY A% (DPLL_FDEV t'wh) i L T7r/ I LT
%9, DPLL_FDEV fiiX. DPLL 5387 4 —R /w7 TARAZ OBIED 3 FEICNE 3R IS4 7By Th
V. VCO i 7)TH DCO i A7y Mk ELET,
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DCO W %A 27V Ak (FINC) /X% 7T 7V A (FDEC) O EH X, Y7 Y = 7 il
(DPLLx_FB_FDEV_UPDATE) F7zid=—% —SRA[gE/e " Hil4 (GPIOX) (&l c&xE3, Y7 =7 Hilflz
5% DCO ¥ #HiE. DPLLx_FB_FDEV_UPDATE LY A% By MIEZIATIZET, 12 12C £721% SPI #/H TH 1
FEETY, 0 Z#EXIATeE, DCO BN T 0T TLINT-AT VT S ARTZFAL VA NE I, 1 BEXATE DCO
JAW RN AT T B ARIZT T 7V ARSI ET, SPI OEZ AL H 2D SPI T 12C Lo E# 7”2 DCO H
L— B CEET,

DPLL t> iz %R 4+5L (GPIO @ FDEV_TRIG_DPLLx 33X FDEV_DIR_DPLLx), FDEV_TRIG_DPLLx Ti&
FINT- GPIO B> DONLH ERY T IIZE- T, %95 DCO H 28 DPLL (i fl &t E 4, FDEV_DIR_DPLLx
TERINTHIDO GPIO (2L->T, FDEV N A DM ARk ESIET, FDEV_DIR_DPLLx = 0 [T IEZEBKL,
FDEV_DIR DPLLx =1 [ZAZEKLET, 2D IHIZL T, GPIO v 1% FINC F£7-21% FDEC AL CHEREL 97,
W7V a7 TR 7T+ 5121%, TRIGGER B UAZEININENA e/ NE 2 ULV ABE 100ns LD K EW LB
NHVET, B HliEZME 358546, DCO OFHL—NME SMHz JOLESHI IR T 20835 £,

DCO il HELH 272> T 5354 (DPLLx_FB_FDEV_EN = 0), DCO &4 7 £y MNIZV 7 &4, VCO Hi 71 JE i
B3 DPLL 5087 4 — R\ TARAL DD oy FAEIC > TR IESHET,

APLL
froc —»{ DPLL > @ > fuco
FDEV Pin Control 1
DPLLx_FB_FDEV_EN
GPIOM/TRIG [} FINC
Logi DCO
ogic FDEC | step
GPIONn/DIR [} T
DPLL_FDEV
FINC/FDEC Register Control
DPLLx_FB_FDEV_UPDATE
1°C/SPI < 0x160[0] \ Write:
0x1F6[0] — 0=FINC The DPLL Numerator is incremented or decremented by the DCO
0x28CJ[0] 1=FDEC FDEYV step word on the rising-edge of FINC or FDEC.

8-39. DCO E— RHlAA T a3

8.4.2.2 DPLL DCO DAAMABEARHK ATy T 14X

2 13 1%, DPLL {Z%fL T DCO E—RMBENI/> TODHEA I, HEESN Iz DCO A5 AT~ 14X (ppb (10
B D 1)) &= 9720287 DPLLx_FB_FDEV L Y24z it 545X & "L £,

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

ZIT,

+ DPLLx_FB_FDEV: & ¥ 7ME (0 ~ 238~ 1)

* Reqd ppb: %%72 DCO BAEHAT 7 H AKX (ppb HAL)

+ DPLLpgn: DPLL FB T /3144 43 fHil (1~240, LY 24 i 0 = 240)

. fVCOX: VCOx %/&ﬁ

. fTDCX: TDCx EJ/&?&

8.4.2.3 APLL DCO DEABBHAT Yy 7 4 X

APLL DCO %###J%|2i1%, = —# —|% DPLLx_FREE_RUN L 2% 74— L R|IZEZXALLERHYET,
DPLLx_HIST_EN =1 O34 MxtFAE A EITSE T, DPLLx_HIST_EN = 0 ®#;4, APLLx DCO 43 112X
DPLLx_FREE_RUN {2\ S £ 9, A %72 APLLX 5 71, APLLX_NUM_STAT MDA R4 ZEN TEET,

X 14 1%, #8%F APLL DCO &—R N A 2725512, FEESNTZ DCO B AT A X (ppb (10 {E53 D 1)) %1
723 72D DPLLX_FREE_RUN 74— VN EA R 32X &RLE3, DPLLx_FREE_RUN 35 5T Z D1
THY, AOEOFEREOT v T ML 2 Ok LR CExET,
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DPLLx_FREE_RUN = (Reqd_ppb / 10%) x APLLXpen * fvcox / froex (14)

ZIT,

+ DPLLx_FREE_RUN: J& i $ff 70l (-239 ~ 239-1)

* Reqd_ppb: #4272 DCO JE AT~ 7" A X (ppb HLAL)
«  APLLxpgn: APLL FB 534 % D45y R (240)

. fVCOX: VCOXx J& 44

*  fpprx: PLLX NCARRR e 8 K

8.4.3 APLL D/&:R & %6

ZDOTNAREDPLL BAR— A RA =N —REFELIFEHASL TR NEEIZ 40 By LY RH
DPLLx_FREE_RUN[39:0] IZEXiATpZ&C, APLL B E AT ARGIEE VAR —hCEET, U7 7L R Jay BT —
T B—REITEN A5 TWDEEA . DPLL 1% APLL 2B 8ISV ET 28, o— W — 135 | Xt & IR B A AE O K
ErifEcExEd,

APLL DCO iz 2h2 3 5121k, DPLLx_LOOP_EN =1 [Z&¢ &L, 40 £y Moy R DA 1% PLLX_MODE = 1
e ELET, DPLLx_EN (%0 _Eﬁfﬁfgiﬂ”

X0 ——kx1, %2

DPLL i APLL
fTDC R fPD VCO f
» N VCco
TDC |—» DLF [---A - S-bit PFD [» LF —»@ >
: > To post-divider
| and
| Output Muxes
+FB < ' =N
40-bit Frac-N SDM | : 40-bit Frac-N SDM |
] :
38-bit bl i

DCO
FDEV

APLLx_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

8-40. APLL DCO £— K

APLL DCO #FH3 5121, 2 DT IERBYET,
ot JE I HGRE
— DPLLx_HIST EN=0 lcikEL £
— %72 APLLX_NUM (APLLx_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN
« APLLX NUM_STAT H#HA BB HL VAL THY, 3R TN e ET,
« DPLL L—7 74 % 7wk, DPLLx_FREE_RUN ffI2 33\ C APLLx_NUM_STAT #Z# L %7,
— DPLLx_FREE_RUN I 40 £ ko> 2 O3k,
o AR G
— DPLLx_HIST EN =1 lcik@EL £t
— DPLLx_FREE_RUN flix, 277 $ AR LYRZERT v T HIRL Y AZ Lo CEES N IS ZL—R
T APLLx_NUM (cfitfa s Et,
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— LMK 235tk 0% 55 T4 BR300 DPLLX_FREE_RUN SEXALMIEAET DL BODAT v 71 F T
Jebiu, HLUMED APLL 73 Flofilia S ivibd £,
— DPLLX_FREE_RUN 7—R#34%172 APLLXx_NUM (APLL_NUM_STAT) IC522Ic AISDE, 757 13k
SIVET,
8.4.4 T/NA ADEH
8.441 FT/INARA N7 —F> Uty I (POR)
8-41 (X, 7 A ADRT—F > Ywhk (POR) #i s —4 22K T ET, POR I3, PD# BV 37 7 —h&
M, v¥v2 High REEIEL 2L XICHAELET, POR %, BIRULIZS YT AHIEA L 2 —7 =4 2 (12C F721% SPI) 28
EIREIET, LMK5B33216 (4, T3 AR FRT7 17T LS ROM 7 ERIELII 535 0 H T A 77/
AAREE YR —RLET, 7 0F T LA {72 EEPROM A — 3 —L A OBNF T, Hiray /& FiicRE caEd,
BB O I 7 DFMICONTIE, T I30 7 #BRLTIEEN,

Device POR
Configuration Sequence

Power-On Reset
(POR)

Hard Reset

PD#=1

PD#=0

Select

GPIO1=0 GPIO1 =1

¢ communication interface ¢
I°C interface SPl 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.

Soft Reset

SWRST =0

SWRST =1

Normal Operation

See PLL Initialization
Flowchart

8-41. FINAAPOR>—T VR

fLE %, 7'm—,3L SWRST (R23[6]) 237 A Ay — AL APLL ¥V 7L —rar 27—k v U & il
FLET (X 8-42 M), POR %2 APLL LV AZZ LT~ ThD APLL 2L, H )& SYSREF F 1
IV T AN e HFET DA 1X, 7 a— 30 SWRST 281715282 BEIDLET,
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7a—s3L SWRST #8102 5L APLL 23Oy 2 &2 535 E T, APLL H ) 7ay 73 Rl 42 rREME A B0 &
I, o> APLL 710y 7 D E2RET 5728012, 51D APLLX Y77 =7 Utk (APLLx_SWRST) %17 Tx %,
f#l %= > APLLX DLV AZ %48 T4 53418, EE1# 12 APLLx_SWRST L £9, 72&21F. APLL1 L YV AZ D I
INEBE SN T4A . APLL1_SWRST %179 5&, APLLT A D A8 — Bl &4u, APLL3 33X O APLL2 H
NFZEOEFRVETS,

WOBAITIE. SWRST OFATIIARE T,

o EENRICL VAFEZIADLNEITINRWEGE A,

o EENZRIC, XO ANJHEIHZ AT INX A& Z AT HIIRT AN (AT L ALR0F X KL T8 X708,
GPIO v°»  ZAF—F A F771Z DCO L' AZ DL NEBINT-HE

+ EEPROM 27/ 737584,

KOBATL. SWRST ORIT2BEDLET,

o LURHEXALDIFEAEN 12C F7213 SPI 2N L TEEINDIGE (B DT SA 2K F72E),

+ ZDM BEO SYSREF LU AX MR ESIN TS 6, SYSREF T A XD B a2 W5 513 H) F4
Mo

o APLLX L IAENEEEIN, T_XTO APLLx 72y 7 DR O R 3 H-EIC /72 WA,

WOBGE I, D APLLX_SWRST 251735252 B8O LET,

o FAZRMBERL D 2AZ TRERR SN TEY ., o> APLL H )27 ay 221515412 APLLX L AZ DB A28 4Bk
HENHHGE

8.442PLL DEEB—T R

8-42 |2, POR #% ™ APLL EEO— %72y — L AR LET, 2OV —F A, 77—, SWRST F72i%
APLLXx_SWRST D%zt ET, @bl7e VCO Fr U7 L —alZ{7H12iX, VCO ¥ U7 L —a ORbGH]
{2  APLL U7 7L A 27y 7 DIRIE L AN 2 EL COWDMERHYET, £HL720E, VCO Fr U7 L —ar ik
JEL . APLL L7178y OFREEN T HivD FTREME R HD £,
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Device Configured
PLL Initialization Sequence

See Device POR Configuration
Sequence Flowchart

XO Detected

VCO Calibration

v

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

See DPLL Modes and
Input Selection
Flowcharts

K 8-42. APLL D#NEAE —4 >R

8443 VSRIBEDARI—b Ty T 723>

TNAAE, VARSIV TCND 4 DDA T ar DWNT bR E T Ed, BIRTH4T aild, VAT LD2—R7r
P‘Xé:io‘(,ﬂ\:f(ﬁ@ij«o

1. F7av 1:ROM
a. FAARIEL ROM ~— D —oh bS8 L. EEPROM F— N—L A1 3/ ASH . BT 12C R+
TaFFEITINER A,
b. DPLL & APLL O f D EHN ROM _—L—HT 55813, 2047 var 2L ET,
2. F7ar 2: ROM — EEPROM
a. T/ AL ROM <=0 oL, EEPROM 417/ A AR —FE4, XO, APLL, BEUHIK
FANORERD EEEXSINET,
b. W37 DPLL ZEN ROM X— L —#H 792525, APLL 3 ER—HLWGEIZZ0L T var = HALET,
F/o, 7U—F E—F (APLL O 7, DPLL #%h) fplicb i L £9,
3. FFar 3:ROM — EEPROM — AV AF b Falf53
a. T/ AL ROM ~—Y Db REIL, EEPROM REAT /A AZa—REH, XO, APLL, BEVHH 1
FTANNORERR N FEEEINET, BEIIZ 12C NP7 ar NEITEIL, EEPROM IR 1FSIUTURVVED
DL 2% (DPLL, SYSREF, GPIO) R B E4LET,
b. W/ DPLL 3L APLL 3R EH ROM ~— b —E L AWB A IC DA T ar 2 AL £,
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4. F7ar 4:ROM — AV AT A Tl I307
a. TAAX ROM R_R—2 D — o) bhiEd#h L EEPROM 4 — X —L A 1334328, 12C "o P roar i
1TE T, ROM 4R (DPLL, SYSREF, GPIO, XO. APLL, BXUHIIRTAN) iIZL > THIE LSz A3
f;v?x&ﬁﬁh%%éhi‘ﬂ“
b. EENERZEHET A7 EEPROM 2 EiIC 7 0/ I A TERNWEEA . FRIIL U AX D KE S %y AT AN
THERK T DL ZED ZE)Z‘)iE'/\ IO T varHFEHLET,

8.4.4.4 GPIO1 £ KT, SCS_ADD ###E

F AR, POR FIZ GPIOT B2 TH U7 ENT 2 LD AL ~UZEL T, 12C £721% SPI oW ine

LTE@JT%E‘%

+ GPIO1=0: 12C VT Ao H—T A A DNEIREN, SCS_ADD B3 12C 7R ZEIRD 3 L~UL A S &L THE
mELET,

+ GPIO1=1:SPI 2 UT /b A X —T A A MPEEREI, SCS_ADD 1L SPI Fv 7 IR EL THEREL £97,

8.4.4.5 ROM R— D BEER

POR /%, GPIO2. GPIO0, EE_ROM_PAGE_SEL (R20[6:3])> 1w 7K HED A FHZ LT, i ISH5 ROM <
—URREDET,

EE_ROM_PAGE_SEL 7r—/LK|x EEPROM IZ{& 1754, THHHF DT 7 4L b iE1: EE_ROM_PAGE_SEL =
0 TF., ROM DT RTOLURY ~—Uid, THIHEHIA—RY =7 (w22 ROM) 23 ESNTHEY, 2—H—
WY TR =T CFuSTAT BT TEERA,

% ROM =T DA L2272 XO, INX, IB8LT OUTx JEABEEER EIZ DWW TiE, ROM OFEAIEHH 22 L T2
Uy,
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8.4.4.6 ROM MDEEHASHEA
% 8-11. GP102 L U GPIOO0 IC&k 3 ROM R— D4R

POR @ GPI02 POR @ GPIO0 EE_ROM_PAGE_SEL =0 ® ROM ~_—

L L ROM ~X—2 0, XO= 48MHz, REFCLK = 25MHz, {7 = 256MHz, 100MHz, 155.52MHz, 156.25MHz, 161.128125MHz, 312.5MHz,

L H ROM ~—2 1, XO = 48Mhz, {}7] = 25MHz, 50MHz, 100MHz,

H L ROM ~<— 2, XO = 48MHz, REFCLK = 25MHz, = _XThOH )73 156.25MHz T,

H H ROM ~—¥ 3, {BIHE BT —F, TXTO PLL 347, T_XTOHARA7,

L M ROM ~<— 4, XO = 49.152MHz, REFCLK = 19.44MHz, {{/J = 100MHz, 312.5MHz, 800MHz,

M L ROM ~<— 5, XO = 48MHz, REFCLK = 156.25MHz, /) = 100MHz, 125MHz, 156.25MHz

M M ROM ~<— 6, XO = 48MHz, REFCLK = 25MHz, 3~ _XChOH )73 312.5MHz T,

M H ROM ~=— 7, XO = 48MHz, REFCLK = 156.25MHz, /) = 100MHz, 125MHz, 156.25MHz,

H M ROM ~<—” 8, XO = 48.008MHz, REFCLK = 156.25MHz, {77 = 25MHz, 50MHz, 100MHz, 156.25MHz

£ 8-12. ROM DFEHAFREA
ROM X0 INO IN1 ouTo OouT1 OouUT2 ouT3 OouT4 ouT5 OouT6 OuUT7 ouTs8 ouT9 OUT10 | OUT11 | OUT12 | OUT13 | OUT14 | OUT15

0 48 25 25 25 100 155.52 155.52 | 161.1xM | 161.1x(" | 161.1xM | 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 10 100 100 100 100 100@ 100 100 100 100 100 100 100 100 100 100 100
4 49.152 19.44 19.44 312.5 312.5 312.5 312.5 100 100 100 100 312.5 312.5 312.5 312.5 312.5 312.5 800 800
5 48 156.25 156.25 125 100 100 100 156.25() | 156.25(2) | 156.25 156.25 156.25 156.25 156.25 156.25 | 156.26() | 156.25(2) 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 1002 100 156.25() | 156.25(2) | 156.25 156.25 156.25 156.25 156.25 156.25 | 156.25(@) | 156.25(2) 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) WAHrey s ORI KR EIE 161.1328125MHz T,
(2) WhHZeyZBAERTRESN COETR, HAF v RTENI /2o TOET,
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8.4.4.7 EEPROM F—/—L A

HAESNT2 EEPROM (X, ROM R—U N RENIRF D71y 7 B E 7L TR WIGEIS, BEIRF I — Y — B x4 <
ARXLT= ey 7aYR—RL %3, DPLL, SYSREF. 3L GPIO L 243 EEPROM fEIC k> TRESNT,
ROM DZEMIE A (2L> THIHIEENE T, ROM ~<—U b —REN72 DPLL R ENRT AT ATHT L TH RN TRV
AL RHVIZ APLL 12 XO ABhicay & Ed, DPLL U7 7L A AT HE R E 7S, DPLL LY AZ 23U
&5 E DPLL (cry 7 T Ed,

F 34 AP EEPROM A —/X—L A%, EEPROM [Zk&#1E T\ % ROM_PLUS_EE B wh (R20[7]) ICk>TRET

%4, ROM_PLUS EE t'vho T3 H o> EEPROM #% 71X 0 T,

« ROM_PLUS_EE =0: /3123 ROM #E- 1 Tl £,

« ROM_PLUS_EE = 1: EEPROM #—/3—L A%, ROM ~_— BRSO 9 H{bE 7 XO, APLL, BLOH RS

ANROFEE FEXLET,

85 A5V

8.5.1 XEUDHIE

LMK5B33216 |21 4 DD AEYZZ/ 1850 E1,

1. VIRE - TARAATHEFASN CQNDT I T AT IRV AAREN G FNET,

2. ROM - 3 _RTHOLIAZ#% 5 (DPLL, SYSREF, GPIO, XO, APLL, BL O HRTFAN) RNEEnEd, 2—H
— NI FTLATERNT 74V RO ROM _—I B0 E4, ROM O 25 R TIEEN,

3. EEPROM —#B43 )7L P AZ &R GE (APLL BLXOH AN EENE T, 12C £721% SPI 24 L T ETHL /s T 4
TEET (Fur I3 7 AN ORKENZ SN T Mt i KIEH 25 R L TL7EEW), EEPROM A4 —/3—11

PR TTEEN,

4. SRAM — EEPROM LRILTRLALT —# ~ v IR EENET, EEPROM O7' 17 I3 ZIZh AL TL
7230,
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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# [ —— b
Control/ GPIO0 [Je——»
Status Pins GPIO1 [« N . <
Device Serial Registers Device Blocks
GPIO2 [J&—»  control . Interface R b Block Interface | (nputs, PLLs,
and Addr: 0x000 to 0x50A [~ Outputs,
Status Data: 1291 bytes Monitors, etc.)
SCS_ADD [J———»| > <
I’C/SPI -
Pins ScLSCK [F——»
SDA/SDIO [J¢———»
Memory Memory
Interface Interface

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

- Read SRAM - Read EEPROM
Y
SRAM :é‘;,gé%”,:ﬂ NVM EEPROM
Addr: 0x00 to Ox7F g Addr: 0x00 to Ox7F
Data: 128 bytes Data: 128 bytes

A

Select EEPROM Mode

K 8-43. TNARBH, LAY, BLUAEY A9 —T (4R

8524 >8—= 1A RELHE

BN AT L RAN T3 A (MCU F7213 FPGA) 1% 12C F7213 SPI 2L CL o222 0k, i, $7-0%
AL . SRAM BL U EEPROM v 77 7B ATEET, — O T A ABEREIL, SN v 7Hil## (GPIOX) LW
AT —HA N U THIERB L0 35268 TEET, LMK5B33216 (213 2 SAMDTRL AL A NSARDT —H A
V=T A ADMEHENET,

RARDIEEL WA 1R, LMK5B33216 (34 F v~ ROM ~<—L EEPROM #—/3—L A D—-275 H BRI
FL, T /AAD POR BHIZL VAZ ZHIIUL TEET (T A ADLE) 25 PR),

8.5.2.1 TICS Pro BRHTH/AY S =Y

EVM 7'u27 37 f® TICS Pro Y7k =7 WV —/UiZid, 22— —NEIRULI=Iay V3Gt 3T A—2% AL, JEHK
BT mRIE L MERBROT RAR VORI EE R LT DIDDAT v T RAAT T O 7 e —NHESH
TVWET, LYRY wu T T —% T A0 (THRANERD 16 #3577) & EEPROM 7'ul/' o307 v—/r A%
ZR—RL T, BENWFIZT NAADKRAS 0l I3 TGN THZENTEET,

MEZSU T, BEEET TICS Pro £ b7 77 A/ ((tes) & TI E2E /X7 Vw7 74 —F AZERE L, Tl 2ME R E
i TN gk | A IS RSN Nt = i B Ny N G 3= S B

8.522SPIYUFINA 29— 14 R

SPI fllfHlA 2 —7 = A A% BHR T DL 7 /31 AL SDIO, SCK, SCS {5 5fF& 3 #= SPI (SPI_3wire _DIS = 0) %

fEFIL %9, SPI SCS_ADD % /4554 . Wik % (TEC) NI EL THEERE C& £ d, SPI_3wire_DIS =
1 ICERETHE, 4 B SPI LA AR LEZY R —h 5720 (& D GPIO 2 SDO L TR T&E £,
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SPI 3310 GPIO I/0 1% 3.3V EIRAZFEHELL TBY, HIIRT (3% 3.3V LVCMOS H#:C9, AJjiL 1.8V, 2.5V,
3.3V LVCMOS HH T, SPI ARAR 3.3V /0 D6 BEAH2 LT 3 M F1L 4 BEEHc&FEd, SPI &
AR 3.3V /O IZHEHLL TRV A LMK5B33216 5 /3 A A0 50 SDO 15 5% SPI AR ANEEL ~L & HHMER D
HINTHEITHMENRHVET, SDO Vo a2 A —7 2 FLAVHITHR TG TE, ATy PRI HEA R L
BENLEISCTRESNET,

HRAN TORAAIRNNCT NAAD MSB |27 — X &R0 ERHVET, Avt—TI2i%, K 8-44 | TRT LI,
AL A E YR (WIR), 15 EY DT RLZ 74—/LK (A14 ~ A0), BL 8 B v hdDF —% 71— /LK (D7 ~ DO) 73 &
FNET. WR EYME, SPI EBXALDEA1E 0, SPI #i AV DOBAIE 1 120 ET,

MSB LSB
23|22(21|20| 19| 18|17 |16 15|14 (13 |12|11|10] 9 | 8 7 6 51| 4 3 2 1 0 | MSB Transmitted First
First Out ¢——— AlAlA|A|A|A|]A|]A|A]A|]A|A|A|A|A|D|D|D|(D|D|D|D|D ) -
Cliali3l211|10|o|8|7]|6|5|al3|2|1]o]7]|6|5]|4a]3]2]|1]|o|BiDefiniton
= Register Address (15 bits) Data Payload (8 bits) Message Field Definition

8-44. SPI Ay —CFER

SCS % Low (7 —h9 2281280, Avt— 7L —2RBBMENET, SCS 8 High I27 79 —hsinde, 71—
DI TLET, MANOEEENIEYMNTI WR EYR T, IRD 15 EYMIL U AZ TRLA EVD 8 By MNIF—4T
T, BXIARIRE T, HIEDOT —% Ewh (D0 SCK DIH ENV Ty iZruy s AJENDTZD T —H i3/ Ak
BN CaiyhSivET, EXIALT Z7EAN 8 7ay 7 OBEE TG, KEOT —4% By MNIaiy b ER A, it
AHEVELETIL, SCK OLH FAN =y IS0 T, T —# Ewha’ SDO B U236 B S E 1,

8.5.221SPI7AVv /DL IRV ERE

LMK5B33216 1%, SPI 7 oy 7/ EXIALBI O vy /3t A BVEREAE YR — LT ET, SPI 7 ey ZH5iE 1T IERMEIC
(2 + N) "AME T, N TESARFIFHAHLEITOT —H SALOETT, RANT /34 (SPI RAR) 1%, T7EA
THTRLVAL = AD R /INT RUAEFRE T DA DO BHMETT , IRARY 24 O PIHAEGE S — o AE5E T
L72% T SCS B2/ Low DFEFEDE ., T/RAARINEL P AX TRLU AR RAL Ha HBIBIZ AL VAL ET, 8 &
I (F—% _Ar—FIg) ZHEET N, FAARTT RUA RA 2% HBIIC A Z7UAUET (SCS EUist
RCOY IV AZDIZ>TT 7747 Low DEFTHLHELA).

852312CUTFNAH—T AR

GPIO1 =0 DA T/3AAL 12C 7747 e TEIMEL . 100kHz (FE#EE—F) L 400kHz (& #HET—K) O
A L—haP R —hLET, o 12C ALEEMT 2SN TOBIRY  AED AR L —hTHEMEL £,

7 Evhd 12C TRUVAD BT 5 B b, BRI EEPROM OIS E 7, BHEEEZAL G EITREA X
\Z&% EEPROM 7’2737 & 12C TRV AD EAf 5 By & EEPROM DUEYar &5 2SR T2,

[2C 7RLA0D 2 50 LSB 1%, #E#EIF D SCS_ADD B> OIREEIC L > TEHESNET,

# 8-13 1%, I2C 7RLAD kAL 5 b EEPROM 574 /L k& SCS_ADD RFEIZHESWT, I12C TRV A A7 var
ERTALET,

K813.12ZCT7RLVLRDA T3>

12C 7RLVAD LA 5 By
b (TEHFTEEDT 74/ | SCS_ADD B> DIRFE I2C 7KL @ 2LSB I2C 7RLA
)
0x19 {5 0 0x64
0x19 Vmid 2 0x66
0x19 =) 1 0x65
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Write Transfer

Stop condition sent by controller device
Not-acknowledge sent by controller device |

Data sent by controller device |

Acknowledge sent by controller device |

1 7 1 1
S Secondary Address Wr n
8 1 8 1
Register Address High n Register Address Low n
8 1 1
Data Byte “ P
Read Transfer
1 7 1 1
S Secondary Address Wr n
8 1 8 1
Register Address High n Register Address Low n
1 7 1 1
Sr Secondary Address Rd n
8 1 1
Data Byte A P
Legend
S Sr Start condition sent by controller device | Repeated start condition sent by controller device
Wr | Rd Write bit = 0 sent by controller device | Read bit = 1 sent by controller device

Acknowledge sent by peripheral device

Not-acknowledge sent by peripheral device

Data sent by peripheral device

8-45. I°C N A FEEAHELUHHI Y KX

86

BHEHZBTT 57— o2 (DB R BRI &) 255
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’C 7Ay DUV RYEGX
8-46 1%, 7T N\A AN 12C Ty FEEIAHBBLOT vy V5ROV CAZEERE YR =R CNDIEE R L TVET,

Block Write Transfer

1 7 1 1
S Secondary Address Wr
8 1 8 1
Register Address High n Register Address Low n
8 1 8 1 1

Data Byte

Data Byte n P

Block Read Transfer

1 7 1 1

S Secondary Address Wr n

8 1 8 1

Register Address High n Register Address Low n

1 7 1 1

Sr Secondary Address Rd n

8 1 8 1 1

Data Byte A e Data Byte A P

X 8-46.1°C 7Av o DL PRI K%

853 LPRZD—MA94705'5S >0 >—o R

EIRBEABZ IS AT L AR LT 12C £7213 SPI & A THIHIERZ 7 0T 0457 AV r—a OBATT. K
O— B 72 RINAIZHENET,
1. FTAARCEFREZRALT, 12C £/21% SPI E—FTEBILET (F A ADEH) 25 M),
2. BEFICTZ VO TF DN EEHER T A0, T _XTOH &5 Low IZERELET,
a. TNTOHIZHL T, OUT_x_CONFIGURATION L 2 &2 &K L £,
b. OUTO & OUT1 M #, OUT_x_CONFIGURATION L-->2%% OUT_x_STATIC_LOW L o2& & #HELET,

3. ROLTVAZEIR TR TOL VAR IEZIARET,
AT 2 ITVARSIVTCNAL U AA,

R25[0] (SYNC_EN)

R21[6] (SYNC_SW)

R23[6] (SWRST)

R23[5:3] (DPLLx_SWRST)

R23[2:0] (APLLx_SWRST)

4. ROIDTFIRL T, Z'm—s39L DPLL, BEO'APLL Y7 =7 Uy b ETLET,
a. SWRST =1

~0 Qa0 oo
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b. APLLXx_SWRST =1

c. DPLLx_SWRST =1

d. SWRST=0

e. E:DPLLx_SWRST & APLLx_SWRST (ZH C.ZV7 B v h T,

5. SYNC_EN #5108 SYNC_SW %7 —h4 3Rz, PLL By 28k AT —# % LY A% LOL_PLLx ZK—U 7L
T.APLL By /Sn b CHRIELET,

6. SYNC %74 —h32I0iE, ROIICRIBLET,
a. SYNC_EN=1
b. SYNC_SW =1

AT 2 ITVARSN TOWAH IV U AFEE R LET, #H) Low 75 HEIO HINIREEIZZEE L £,
8. UUFDOIHZEAMRLTSYNC #F —hLFET,

a. SYNC_SW=0

b. SYNC_EN =0 (47> a> THAETIER)

9. AT ar iR EIAT (INTR) ZF—2 A 757 %707 LET, ThHDEyMIH BT (AT 4v%—) T
1372<, DPLL 3L TN APLL UV AZ N Em UNIHE R S TR WL B R ISR ESNA L &R HV ET,

N

F0E, AL EAA D TICS Pro 77 7 AV Z2fE LT, X 8-47 |- T X912, BIEE—RSI TV tes 77 AL DI A
5774’1 ENTZVORY Ty I3y =l Ak T ) AR — L E T,

B nics pro - LMK3B33216 - O
File USB Communications Select Device Options Tools Default Configurations Help

Read All Regs | Read RO Regs | Write All Regs | Soft-reset Chip | Scan I2C 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 ) ) - y N
I 5 : I Generate Register Programming Sequence | | Save Contents to Text File | Write Contents to Device
| rogramming (With GUI update, may
[[] Remove registers for unused features | Hex register value only v trigger additional writes)
Inputs
ZDM I 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.
St&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
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.

0x03c230 # OUTO L

0x03c322 # OUTO Static DC

General | Context

B 8-47. LMK5xxxxxx TICS Pro A4S S X4 R—=J (VI.T.TA DSDAZ Y=y M)

8.5.4 EEPROM #7025 A3 3 FIF

BHIDAT 1T, BERL P AFFHET SRAM 27077 54528 Td, IRDAT 71X, SRAM 7>5 EEPROM ~
O HENMREZHEE T EEPROM 2707 7 54526 TH, FAT YT OFMNZHONWTIX, LT o' a2 L T<
fiéb\o
1. SRAM 7 u/ I3 7 FF1EORE
2. LyaZaiybhRITED EEPROM o7 ar o737 BEI

EEEEIAL T RNEITIES TRk D EEPROM /o307

8.5.41SRAM DO S5 I VI FHEDEBE
LUAZ T =2 KD 3 ODFEDWTNNT SRAM ICEXIATZENTEET,
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1. LURAZ a3y ik

a. REGCOMMIT EwhaEL T, 77747 LU AXD SRAM ~D BEjifiZ% (v 7)) AL ET,
TITA4T LIUAZDONEZE AL T SRAM L EEPROM 2 B L £,
SRAM L EEPROM <~ BT 2553 L L EHH YA,
KD EEPROM 74— /VREE BT H7-DIEHT52 81T T&EFEt A, TARGET_ADR_MSB BLW
EEREV,
WFEAEDT TV r—2a RTF NRAAD R T 0TI T HE RSN E T,

WEXIAATFIL
% SRAM 7 RL ZA~DEBEDFB)EZAL DL T,
TITAT LIOAE A= TEXAETIZ SRAM & EEPROM #2884 5720 T A AL+ 252870<
T OBEEZ G CEET,
SRAM ¥ 11 EEPROM <t 7 IZ B4 AHENLE T,
XD EEPROM 74— /)VRZZE T 57D T&xE3, TARGET_ADR_MSB 51U EEREV,
HAI D W28 572012, AT LN T EEPROM 2707 I3 7534 (NN—Var B/ d) (cHEES
nE7,
f. 9_TO SRAM % L EXTHEAITHEREINET,

3. BATFE (VIAY asy b EEEESIAR)
a. TARGET _ADR_MSB <° EEREV 72, SRAM NODZBIR L 7= 7 4 — /L DB EZE BT HEAITHERS N E T,
b. EHFEXAZLTIET SRAM &k% FEXTHGAIITHERSLET A,

Qoo

N
ST

® a0

8.542 LR a3y bARICKD EEPROMD7ASSI 45

1. RU—HA127)L (PD# Y02 £9),
2. MBI CT 7747 LRSI CEZ AR W 7ay 7 B3I S BOICEMET 228 2B L ET,
3. R171[6] (REGCOMMIT) # 1 IZFXEL T, 77747 LI AX% SRAM ([Za3vhLE T,

a. HEEEENE T I5E REGCOMMIT IZHEIMIZ 0 17U T EnE7,

4. R20[7] (ROM_PLUS_EE) % 1 (2% EL T, EEPROM A — S—LAZHMbL£7,
5. R180 (NVMUNLK) % 234 |Z5%EL T, EEPROM Oy 7 & fRERL £9,
6. 1EDOIN YT a0 T
a. R171[1] (NVMERASE) % 1 [Zi% &L C, EEPROM ONEZTHELET,
b. R171[0] (NVMPROG)% 1 (Z#% &L T, SRAM ON%% EEPROM (#5147 % EEPROM 7'/ 7307 %5
BLUET,
c. H:ATYT 5L6IE, BICHHMDOL VAL NT LI a 7L DT Ry (i) BEALTHLILERHDE
9, EEPROM 7'/ 73 7% RSB 572012, YU T VIRIEEIDA I (RICSALEOMO T SAA~DT 7%
A7) bEFAISIVER Ao

7. R171[2] (NVMBUSY) ZR—U> 7 L TZU7 ENHE T, 721347 500ms 75T, EEPROM O7 17 I3 77358
TI20EFHET,
a. :EEPROM 7uZ I3 7% EFIZITOIZIE, NVMBUSY 37U 7 ESNAHET, EilRZYI-7-0, PD# 2004k
R0 ROFNETHEEATED LIRNTLIZEN Y,

8. NVMUNLK % 0 (Z3%EL C EEPROM 2ty 7L E7,

9. %&® POR T EEPROM 7'uZ' I3 7 )3 kth+ 5L, EEPROM 7’174 17k R16 (NVMCNT) 23 1 A2 27U 4
RENRET, £z EEPROM A —/ 3 —L A EVIBRRESNTWDIGE . 77747 LY AZ T EEPROM M Ho—
FEET,
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6 HEH MU AR:

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

8.5.43 HEFZAAFRELITEEGARICLS EEPROM 7OJS52 045

1.

ook w

© N

10.

11.
12.

i BT DD SRAM v 72 BfFL£7, SRAM ~ v 74, TICS Pro TAEKSILET,
TARGET_ADR_MSB & EEREV O~y > 7 IZoOW T, 12C TRV AD i 5 v e EEPROM DUE Vs %
T E2RUTTIEZN,

BAFRDH :REGCOMMIT (R171[6]) % 1 _pxﬁbf TITF4T IR A% % SRAM 233y hLUET,

a. EESENTET 5L, REGCOMMIT X HEIIC 0 lcZ7U 7 & E T,

R20[7] (ROM_PLUS_EE) # 1 [Z3%EL T, EEPROM 4 — _—L A% H L £7,

R173[4:0] (MEMADR_12:8)% SRAM 7KL A® MSB 5 |Z#%EL T, SRAM 7RL A RA HaHERRLET,

R174 (MEMADR) |Z&> T SRAM 7RL- A iRA> %% SRAM 7RLAD 8LSB IZ5% EL £ 7,

SRAM <7150 SRAM 7 —4(Z R176 (RAMDAT) % #% E 9 5281280, 8 ESH7z SRAM 7 KL A B

T —BERAFLET,

VB2 _TO SRAM 7R KL CFIE 4~6 Z#0iK L £7,

R180 (NVMUNLK) % 234 |Zi% €L T, EEPROM Oy 7 & fRkrL £9-,

1 [BIDORNT YT aT

a. NVMERASE (R171[1]) # 1 |Zi% €L C, EEPROM ONEZHELET,

b. NVMPROG (R171[0] )% 1 |Z5%EL T, SRAM DN%% EEPROM (#5147 %5 EEPROM 712737 %
BLET,

c. E:ATv75L6I13, F'Eﬁz:%%fQODV*}x&k?‘/*fﬁ‘/a‘/ri,cw)’f%:/7 (Hfr) EXALTHLILENH) E
9, EEPROM 7'/ I3 7% R SH 572012, U T VEIEEDIAZ ([RICSA EDOMOD T SAAZA~DT 7%
A7 E) bFFAISIVER A,

R171[2] (NVMBUSY) 2R =V 7 LTI 7ENALE T, £72134 500ms 75> T, EEPROM O 7’1773 7 358

TITH0EHELET,

a. 1E:EEPROM 712/ I3 7 ZEI24T9121%. NVMBUSY 27U 7 ESNAHE T, EIEZ U720, PD# 2805
2720 RO FNEIZEATZO L2 TLIE SN,

NVMUNLK % 0 (Z5% &L T EEPROM Zmy 7L £,

XD POR T EEPROM 70/ I3 7 M pkH¥ 5L, EEPROM 717 4 717k R16 (NVMCNT) 73 1 A2 77U A
YIENWET, £2. EEPROM A — /=LA EYIBREESNNTWDGE, 77747 LY AZ(3 EEPROM /60—
FEhET,

TARGET_ADR_MSB #Z #3572 ? 16 55Dl :

R171 0x00AB40 # Set REGCOMMIT (Mixed Method only)

R20 0x001480 # Enable EEPROM OVERLAY

R173 0x00ADO0 # Set 5 MSBs of SRAM address

R174 0x00AEOC # Set 8LSBs of SRAM address

R176 0x00B8019 # 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 0x00B400 # Lock EEPROM

EEREV 2 £ H J 572D 16 K ASDHi:
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854412C7RLVADERI5 Ey & EEPROMD Y ES g V&S

7% 8-14 12, TARGET_ADR_MSB X EEREV 74— /LD SRAM 7L AL EEPROM 7 RLRAZEHIL T
FT, TNHD AN EHEEZAL F X EFIRE FHRUCELD EEPROM 7'ar/ 307 IZEoTODHEZIAT ZEN
TEET, TNHDNAANIA T v ar TLIGBHMREOT 74 VERENPDEE T HIENTEET,

% 8-14. EEPROM D —Y¥— A5 S5ITNIE7 4 —IV R

SRAM/EEPROM 7 | SRAM/EEPROM 7
KL /MBS (10 | FLR /MBS (16 | STAMEEPROM 7 B9
Hex) ) 1=
12C #—#'yk TFLZ MSB E'vh
TARGET_ADR_MSB[7:3]ic #XiATr =G, 7 B kD ED T RLAD L
5 by MRk X E 7, TARGET ADR_MSB[2:0] (2 idPrd X AT p 4Bt
R0 ET
12 0x0C TARGET ADR_MSB TARGET_ADR_MSB I3, SRAM L EEPROM 7'/ I3 74 A2 L1248
S TOHEECEES, BAET AR CHSh TS
TARGET_ADR_MSB ffil%. Zi# R # L ¥ 2% R18 2> THimE T2
LRTEET,
2C 7KL ADREMIIZ U TIE, GPIOT $557% SCS_ADD Kéhe 510 I2C
LIT I A H—=T 2 AR ZBRLUTLTEEN,
EEPROM A A—YDOVE Vv E5,
EEREV ZEXATrZ LT, EEPROM A A=Y DOV VaL F 5 £-13EsL D
N —H YT DI DRER A D F — AR TR CEET,
13 0x0D EEREV EEREV 1. SRAM & EEPROM %7112/ 530 745 = L2 s TOLATE
CEEF, BUEF A4 ACH IS TS EEREV fL. 5 IR0 L U2
2RI IZE-> TRt AR T IENTEET,

97TV = q bRE

DLTFO7FUr—a  fERIL, TF R A ANV ALY O EAREICE ENDLDTIIARL, T A A
A VAT D IEREED 52 BMEBRFEW L ERE A, 2 O BRIk 28 0@ A& TEIC VW TE, B
BERROEALTHIW L TN BIT2ET, Fo, BERILA S ORFHREEZREEL T AN HZE T, v
AT DOBEREE R T DN HVET,

91 77V —a ER

9.1.1 T/NA ADEZ>—o > X
TINAR T —F2 Jtvh (PORNZ, TAAARLE S — 7 2R LET,
9.1.2 /YT—%"D > (PD#) E>

PD# v’ (77747 Low) X, 7 A ADEREZ DT DITMHEHLTZD, POR & —7 U A& UL D7 I LZD
TEET, PD# MESSIE TITBNLE, THAAARIKOEIRPIATIZ720, VT A Z—T = A RPN ENTIR0ET,
PD# 73 High (27 V&b E, T3 AD POR L —7 V ZANRIH —&4, & 9-1 IR T I, TS ADEE) —4
AL HE OEENFIIASNE T, PD# B30 SV CHRRIAN /e — Ry M RITEND 54 PD# B2 A
SNDED/IIVAL, WERT VXN VAT A 78y 78> TRy 7 FrENDH72012 200ns L0 K& EnE4

/‘\/o

X 9-1. PD# %I

PD# £ DIk R

F A ARBE

0

TNA AT T
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= 9-1. PD# HIfH (ke %)

PD# £ DIREE 5 RARENE
1 B
9.1.3 EBID/EDDI 5y T E>

FEIREIZ, GPIO OEEL ~UZE S TT ASAADEMEE—R AR EVE T, GPIO1 (X SPI F72i% 1°C E—RZEIRL
F£7, GPIO2 & GPIOO |£ ROM _— A @ IRL £,

9.1.4 E>DKHEE
#9212, KT RAADOESEIE R OREZ R LET,
92 IFXXFARRT—IICHIFBHEDIRKE

B4 Ry —Zy | IRER POR (SPI) |ykfE POR (I2C) |%kf8 BEBE |[RE V7 Uky [1R8E
v k
PD# Low 2L~V A |PD# 2% Low 7°5 High  |PD # 7% Low 75 High | High 2L ~yL A |High 2 LU A
b BB ET BBLET 7 b
GPIO0 POR it |3 LA |EEPROM/ |3 L~ULA |EEPROM/ |3 L~LA |#&BMAL |GPIO AN
fiipcs® | ROM i |7 ROM i | /) A
Lz
GPIO1 POR ®»#t |21 ~L A |VDD 2L~ A |GND 2LV A | EEZRL |GPIO el
HATEE | h Vi Vil TLEEWN
L7z
GPIO2 POR ®# [3L-~ULA |EEPROM/ |3L-LA |EEPROM/ |3L~ULA |#&ZBEL |GPIO At
fiinice® | N ROM 34 |77 ROM jiR |77 RES
L=
SCS_ADD |pPOR m#ft |3 L~LA |SCS 2L~LA |I2C 3L~ULA |PORICHASL 2 LAULE 3578
ERcxE |7 5 FRLAE | i 3L~ LD AT
L7 R
SDIO PALA SDIo F—#1/0 |SDA F—#1/0 |POR I2#:-3< SDIO ¥7-1% SDA filffif>#—7=
— 2 YT N F—Z AT
SCK WL SCK smys NJ7 | SCL vy AF7|POR 123K SCK 721 SCL il 1o 2 —7 =—
A VTIV Iayg NS

9.1.5 ROM & EEPROM

—HOT IV —ar Tk, BRI ARZ AT ARERPEET 72012, B 7ny 7N Td, oMo 77V
—ar T, BERARCOY v 7 T34 (CPU, ASIC, £72i1% FPGA) OH#h7eruy 7 DB AEER L, T 741k
D ROM T 7V —a OB Z T L TORWIGE L, WAZ LR E T LMKSB33216 271/ 7 A TEET,

LMK5B33216 1%, iEIF DT 74/ D 170y 72 R—k4%5 ROM ~<—YL ROM _—V 08T F U Ar—a D
BT QO WA IRV ay s B D AR~ A X TEDH EEPROM Z24EL 9, 38l DWW TlE, ROM g
A & EEPROM F— N—L7 %ML TIITZE,

9.1.6 BEL—N >—o>220, BRS>T L=, BLBHEERFX1T>

9.1.6.1 /XU —#*> Uty b (POR) E

LMK5B33216 (ZiL, L FOEM N T R C7-sNdETT A A&y MRREICHREF T 53U —F4 > U+ vk (POR)
E S AIAFNTOET,

o FRTO Vpp T EEN 2.72V 22 FLI-
o PD# LS 1.2V (/) Vi) LA EiC ERLEL
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9162 BH—EREL—-IDNS5DEEFIRA

T VDD LT VDDO FEJEA., OV 225 3.135V £THIHIZH M T SEL 3.3V BRL —/W Lo TERE S,
PERAL B 2 LEELT-EBIREL OB ORI 1 JUDERIE THDRY, T A ADEIRFEA S — 7 R SRR
ﬁéﬂ%t ZPD# B NZar T UV BB MT AN EITHVER A, K 9-1 13, VAT LD IOy T —lr s AT
723721z, PD# Yok Ta—T 4 PIREEOFEIZT A VAT L RAMIL > THEI CEX A2 AR L TWET,

RIERA 2 LLEL-EBREEOH O 1 IV EBRAL5E ., PD# B 2B IS YO LEPHVET, 24E
WL B DEBEPIRA B R TITEEN,

M Fr= 1T FEHE XO EB) THASNTWAESZ, VCO OF ¥ 7L —arZIERICFEITL, A%/ DPLL Y771
AFE A EBSGTDIT0E, PDHILER AN 1 D% XO V7 7L A RET DML ERHVET,

Voltage 4

VDD_IN Decision Point3: —+ — — — — —,
VDDO_x
23135V 1/ |
200kQ Decision Point 2: = — — — _——
VDD_PLLxX/VDD_IN/
PD# [ VDD _DIG |
2272V

Decision Point1: -+ — f~ — — — — —
PD#
1.2V

ov

\ 4

Time

XO Reference: Valid or Invalid

XO REF Valid XO REF

91. BE—EBRL—IHS5DEFRAICET HHRER

9.1.6.3 FEIBEL — I M S5OBERIRA

VDD #72i% VDDO EBIRNERHEIRY —ANBEREISN CTOBAEE . TI Tlik, T TOEIRN 3.135V 22 /-1
PLL VU7 L —arZ2Bih4 5202452 L £9, 2T, PD# @ Low 75 High ~DEBAELEHLICL-TE
BCxE7, PD# ANICIE. 1 9-2 1277F X512, VDD_IN ~0 200kQ HEHLAFLAAEN TWET, PD# U5
GND ~DarF o4 AL T, NE 7 L7y 7 iPie b RC BEKA K T&E1, 20 RC HrEHIL, 9
TOaTEIRN 3.135V 22 5E T PD# @ Low 7°5 High ~DEB A ESE 5L T& £+, VDD EBIFE L D
HIlZ VDDO IR 2T 7T v 7452 B LET,

BANT, VAT A RANEILBIFEA T ANARICEST PDE U EAAZEREIL T, T RCOEBIFENDPILE ERHET
T INAAD BN — 7 A PRIES T HZEHTEET,

/ﬁfj%if (EEHE XO #E) THIASILTWAINNZ, VCO DXV T7 L —a B IERIZFEITL, %78 DPLL V7 7L
At A E Z2 ST D121, PD# IRERAL L 3 LIET XO U7 7L U ANE N CTHHLERHET,
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Cro#

VDD_IN

200kQ

L

9-2. FEIBREL— I SDERRAICEY H#REIR

Voltage 4
Decision Point 1: —
VDDO_x
> 3.135V

Decision Point 2: —
VDD_PLLx/VDD_IN/
VDD_DIG
2272V
Decision Point 3: —
PD#
>1.2V

oV

4

XO Reference: | Valid or Invalid XO REF |!|

—>
Time

94
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9.1.6.4 P E L (IERNOERIRANK LR

VDD =7 EIRAIEEFNC B/ 3256 . F721E OV 25 3.135V £TOT 7RIS 100 IV EZHZ2 556 . TI T
&, T RTOaT EREA 3.135V %Ezéi“( VCO F¥ V7L —arZEb e e R £7, Zhud, /\f “//ﬁV
—ADPED BN THASILTWDITIED—D%f LT, PD# @ Low 725 High ~DEBRBABIESE 524128
THEATEET,

PD# 7 Low 7°H High (&R T 2R1IC, W o7 &R 3.135V LL EIZ ER TERWEEIL, 33 ToaTE
BB ERLIBICT AL 2DV TN Ut A%%Eﬁbﬁ VCO Fx V7L —avd PLL 8 —7 2% TR TR T&
iﬁ‘o

9.1.7 (EZE F /= [1:1EHE XO #F)

LER XO Z7aw 7 AJJiE BAW APLL BEXOMERD APLL ¥V 7L —1ardL 77l AANEL TSNS T2
PLL vy 7t OREENVE IEFIZ1TH121%, VCO ¥ U7 L —a OGRS Xo Aﬁ?ﬁ%kﬂiﬁi&ﬁi‘ﬁ%bﬂ%z\
ENRHVET, VCO FxU 7L —a DRz XO 7ay B ZE L TWRNWEES . VCO U7 L —ar a3 il .
PLL my 7 A7 ay 7 ORRED GBS ATREME N HD £,

X0 7vuy 7 OEEIREF DBV G T EIRE AR VT BRAETLHHE (B BIRT 708, EXIEHH
To5). Tl TiE. XO BNELETHET VCO F¥I 7L —ar Dbz BESE L2 HER L CWVET, 2. 24%
WL — D EWHRA TSI THDNT DT EEFHL T, XO Z7ay s WL ETHET PD# O Low 225
High ~DO@BBAELEHZLIZLSTEBTEET, XO /ry IR RZELIRICT NAADY T Uy M RITLT,
VCO Fv V7L —vard PLL i#)y — - A FEI TR 528 TEET,

BAW APLL 3510 VCBO 13 T3 CHMEXLTEHY, Hoh/e XO V7 7L ADREN O ZE A T F4 0, HEh7z XO L
Tyl ANGAHE, BAW APLL [Zuy 72 B3 TEx$ 9, BAW APLL 27 ® DPLL LHHAE b THEHAT 54, 2
7® DPLL U7 7L ADMREES LA EIC XO DBSEN /2o TOABLERHIET,

9.1.8 APLL2 LDO Z#Z/FL TXO [CESHEH#

(ZBEE72E D A XD\ NEPF) %ﬂ?/ﬁ%@tnﬂ: LTWBIEA . XO BNAERK TS /4 R1%. XO OEJFMS . (PSNR)
ﬁxﬂé&b\%/m\ ray 7 MINZHAELET, Hh LJIO“C . CAP1_APLL2 (v’> 22) % wﬁﬁébm\ﬁﬁmuw‘zf
D720 XO OREREIREL CTEH f%ﬂ“ % 9-3 |12, APLL2 LDO Z/{# I L THMEB XO (2B N & kia 95 51k
DT vy 7 ERLET,

ZOEHFEFICEUNIHERESE A7, REHIBWTLL FOE AT M ERHVET,

o APLL2 ZfEAL T3/ EtA

. LDO I ZHRALVDEFEDS 20mA ZHE X 72 WSO TAHMLENRHDFET

. B PSRR MEREA S AIZIE, VCO2 DEWAZA 71U kET APLL2 LDO Z A4t 2B RHY £

. CAP1 _APLL2 BU935 2.6V 2 /19 5121%, L FD APLL2 DA R—TF )V o —A L ZERL, K27y 7 ORI
2ms DL EORIEE OB HY ET, APLL2_ EN =1 — Y7 ) +®yh k7L — APLL2_EN =0

# 9-3. APLL2 LDO @ PSRR 48E

JE B2 (kHz)

A7 (mA)

VDD (V)

EEE (°C)

PSRR (dB)

1

10

3.3

25

52

10

10

3.3

25

54

100

10

3.3

25

62

20

3.3

25

51

10

20

3.3

25

47

100

20

3.3

25

56
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2.6V CAP1_APLL2
| LMKS5Bxxxxx
VDD
X0 ouT » XO

K 9-3. CAP1_APLL2 [C& 3 XO AN Dit#s

9.2 KX ET IV — 3y

9-4 |2, LMK5B33216 3L NRU 7 =5 /LRI D ELE TN SV 77 L AR A2 R LUET, a7 EIFHE S LNl
P ITERE S OENTANZ) T ORI ERLET, Z7avZ A EH YO 7R LVCMOS L2
LVDS. HSDS. AC-LVPECL., 8L HCSL 71w A2 Z—T = A ADHZ LU ET, FM LVCMOS FEHREHIE., BlEL
T AC f A EBIESEIS Ry NI — 7B & L, 3.3V LVCMOS i 1% A Z—7=—AL T, XO AN ESN- AT
EIEER A 7-LE 9, LMK5B33216 ¢ XO £ 3.3V LVCMOS A 1A ANAZENTEET, MBI =
F oI Ry N = FHAREE OB S, HEREL LB IR REINET, Py IO BV O T AT v 7 B X
NI N ARNA T a2 E» T, T 740D ATJIREENR ESNE T, 12C 7213 SPI BV BLOZ 0oy y
J 0 BV EBHRAN TAALA (B9 128 LT, Ry bV —7 o rua i A¥ae7ar I 2B OEL, A7 —2 A%
BT HZEmTEET,
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FB1 optional if INO is unused
FB2 optional if IN1 is unused

Ca4, €5, €10, C11, C12 sized for POR brownout
withstand. Values can potentially be reduced.

outop p2—0Q0P
outo N 200N
out1p p2—OLP
outi N 4—OLN
outzp 12 02P
outaN 1302 N
oursp 15 03P
outs N 1403 N
outa_p (24 04 P
outa N 2204 N
oursp p2L_05P
outs N [-26OS N
outep 22 06P
oute N 3006 N
out7p 32 O7P
out7n L0 N
ours p ol 08P
outg N -2 08N
outop 2400 P
outon 220N
outiop [-36 OL0P
outio N [~3Z 010N
ouriy p (22 OLLP
ouTii N [-58 OLLN
outiz p (80 012 P
outia N [-8L 012N
outi3 p [-83 O3 P
outi3 N [~62 013N
outiap |42 0L P
outi4 N (43014
outts p (46015 P
ouTis N (45 OIS N
€38 0.1uF

w1 |6 tF1 [o201

r2 12

s |49 LF3 0201
GND (DAP) |22 0402

Ve
FBL —103A VDD INO £85 V= Place close to pins ~\/ u1
0402 220 ohm
anp | L 41 voo_piG
GND -I| T VDD_APLLL XO
B2 03A VDD _IN1 0201
0402 220 ohm ano | g;él OIUF VDD APLL2 23 fypp apiin
| C22 ||0duF VDD APL3 47
GND || 0201 VDD_APLL3
FB3 ——03A /DD DIG €23 |[0duF VDD INO 33
9| VDD_INO
0402 220 ohm oo || —g2 -
C24 ||0auF VDD IN1 37
9| VDD_IN1
ca oo || —g -
1uF €25 ||0auF  VDDO 01 1
9| VDDO_0_1
0402 oo | 0201 -
= | €26 _||01uF  VDDO 23 11
GND GND I| rrull VDDO_2_3
GND -I| PMML" VDDO_4_T0_7
| DD 13 55
GND I| 0201 VDDO_8_T0_13
€29 ||O1uF __ VDDO 1415 44
9| VDDO_14_15
GND Il 0201 1 -
anp || —S2jotee_ca pic 20| cap ois
GND GND GND P kB o
Replicate for each VDDO supply c18 | P1 APLL2
group. I'; wp{:lv gmup&suwsid, | From XO/TCXO R9 o | X0 GND || 0402 CRRIAREZ
connect directly to VCC (ferrite bea 1 33 || 10uF CAP2 APLL2 21
and capacitor may be omitted). 3 R10 0.10F ono | —S2 cap2_npLL2
Option for voltage divider if DNP K C34_||10uF CAP3 APLL2 20
needed. Source must be able to GND || 0402 CAESTAREL
drive DC path to ground, or AC €35 || 10uF CAP_APLL3 48
load to ground with added ano | —E22| CapTARILS)
capacitor after R9. GND
INO/IN1 can accept DC INO P 38 Lo p
+15V10+33V spio mcy R12 SDIO (SDA) or AC coupled inputs. INON 35 Tl
00 Programmable ———
termination options for INL P 9 f e p
minav Nip 39
R1 R3 RS R7 R8 c1s desired input type. INLN 38 | NN
10.0k 10.0k 100k $4.70k  $4.70k 33pF -
DNP DNP DNP SDIO (SDA) X0 9o
SCK (SCL) Input filters recommended for SPI
« GPIOO ‘communication to prevent
GPIO1 ck mcy  R13 CK(sCL) ~ cross-contamination to APLL2 VCO
GPI02 00 through LF2 pin; not required for 12C SDIO (SDA 15| sor0
PD# SCK (5CL) 17 Lsex
(=13 SCS (ADD SEL 18, I'scs app
33pF -
R2 R4 R6 c6 50
GPIOO
10.0k 10.0k 10.0k 0201 = SRIOL 64y Gpioy
0.01uF GND Pl 10, ] Cioz
scs mcy R4 SCS (ADD SEL) PD#. 36 | poy
GND 100 ©
GND GND LMK5B33216RGCR
POR: c17
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) =
. GND
Normal Operation:
GPIOO: Programmable GPIO Clock Outputs
GPIO1: Programmable GPIO _—
GPIO2: Programmable GPIO
AC-HSDS Example DC-LVDS/HSDS Example
ox P c13 _||0.auF
0201 11 Load
Ox N c1a_||0.auF o
0201 I
o N
Load

B 9-4. RERMAT TV I —23 >0

GND

LVCMOS Example

= /\- Place close to pins --/\

oxp R
0

I-eno
||'GND

||'GND
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9.2.1 51 E

— 72T TV —ar Tk, 2R ay ViR EHE T 7D IROBRFH B3 TA— 2% ZE L <2
Sy,

1.

2.
3.

5.
6.
7.

F A ZADHIIRE R, T3 AL AAR 707 F 4 (MCU £7-1% FPGA) £/213 T THAT 7 1r I L8N -b DL
LR T DL ERHDET,

FIRAA A B =T 2AATIL, 12C £721% SPIE{EA L X —7 A AL T GPIO1 2 EL £,

XO JEW . AZ LA, AW I DRSFE L2 E M, IRDWT DB R4 1%, XO ANICE 2 EM: TCXO £7-
1% OCXO DOffi HZERFIL TTZEW,

a. FEAEVERLO JE Bz B M (SyncE. SONET/SDH, IEEE 1588 72

b. F7tvh <100Hz THBEZR RV ITEALAE /A X

c. Jo— DPLL ##5iE < 10Hz

& DPLL/APLL RAAAZHONWT, L FABELET,

a. AJiravZ J@¥E Ny Ty =R ELE ATRIRE—R

APLL V7 7L A AAr—R =R OHD VCO, 723 IEH A —F T—FD XO
Wohrey 7 B, v 77 R

DPLL /v —7 s & fie X TDC JE e

e. DCO E—F%/-1% ZDM LB A

ANSrvayrd PLL BEfiA TS a

AT —HAM N EENDIAZT Z 7
BIHL—IL

Qoo

9.2.2 F#a R FIE
WA 72T SV —arTlid, L FOFRIEZHER LU E4,

1.

RFHSTA=H2D AT % PLL K A O EEEHROFF BLOH PO OL P AZEEDERKAETTIITIL,
TICS Pro 7n/ I3 7 Y7 =7 DT SAR GUI ZERLET, AT w7 ATy T Okt 7 —%E 7L E
T, LRI HBREL T ZAR—RLT (LY AZ HEX # 07 (ixt B ), AN s I3 7 /b T& £,

o RAN TAALRAL, BRBEAZIVT I A X —T 2 AATLUASREEZT T T L, V7 Ny (SWRST
B ERITLTT A AL B T&Ed, SWRST OfiIZ SW_SYNC Z#& &L, SWRST O#%1c7U7 L%
R

GPIO1 B> %7 T RIZEHL T 12C lEA L 2 —7 oA AR T 57>, £721E GPIOT At afli L T

VDD _DIG High (27 /v 77 LT SPl@{E A 2 —7 2 A A&TBIRL £, HfHB L OAT—ZAEEDOTY 7 110

B OEIN Y TERELET, GPIO1 3L SCS_ADD HHE 22 MRL TZE0,

« 12C/ISPI Ly rd 110 By (1.8V AL ~UL) % JEb7e 110 F B L OEEL XL TRAS T8, 2D
WZEHLET,

WD FEIRAIA T (XO)JFIET XO A $ha ®IRL £,

o TV—=FUFEIFIR— AR — = ) T ay 2B JE e E 2 T M 3 L OWE FE O B A 7= 3, HAZ D
NARY w2 PHEREZRFD XO 238 IRL £,

+ LMK5B33216 /&, XO t"2/1Z 3.3V & LVCMOS A h A B s T £7,

o K/AXLDO LFal—&75 XO BT 20 BIRT V2V 7 &k kL T X0 7ay 7 EOER /AX
[ PSR R R (15 A= S

« TICS Pro: XO AJj&—E35J951C XO JE AR ELET,
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4. FEIRED% APLL KA D 27ay27 110 ZEEfi L. TICS Pro i HL CF A AR ELZ L TR LET,

V77V ANT) 22 I A D)oo 50— T = RIS L O O LVCMOS F-ld =y 7 AJjA 2 —T =—A

DHARTA AR TTEENY,

— TICS Pro: DPLL E—FDOEFE LI 7L A Iyl RIAN A B —T 2 A ADEH 2 —HSER Loz,
TV ANTI N T 7 TR LET, V7L XA SRS,

TICS Pro: DPLL E—FK O34, DPLL A JJBINE—REANMBRELZRELET, V77l XA ~T7°

Lo D# R B TLIEE N,

TICS Pro: ffio> VCO KA (A —R E—FR) F721% XO Zavr FEHAr—K £—R) 7354 APLL V77

VARG ELET,

TICS Pro: 4 H /112, B ray 7@ EE APLL RAL 23 E L% 7, TICS Pro 1%, APLL & /) VCO

S T AL R ER BT FTEET, V0RN—I 2TV T 2% i/ NRICHIZ 5728 LT O ) 7ay 7E02Y

THARTAL HEBE L TTEEN,

— BT AF L CHERL, TR AT T AE - OF 45T (51: OUT2/0UT3 BL U OUT14/
OUT15) CHEAL T, % iH/NRIZImZ £,

- 2 ODOEPHDE (Ifoutx—fouTyl) DOV AFET T IRENICH A5G (i: 12kHz 2°6 20MHz), @85 D7asy
TN, BTV T D RIEEMEE I/ INRIZINZ D728, 77 Lo O R REENSHHH T $ T, D7t 4
DOOFIIE . (BIRE Y fEE | FTE b ey ) Tl 2L ERHET, FRETHIUL, K&
Dtz E ZHA D570, ZNEO7ay 73 AN RHAO AN 2 E 528 ToliL £,

— LVCMOS H ) (BT 7 Lot ZRET 720 Do ZIHU /2258 H 1700 7 s D43 BEL 72035 2808
T&EJ, LVCMOS B e A | 7 27 VFEH LVCMOS E—N (2 F7213 -/+) 2460, RKEHO
LVCMOS i h&x7u—F 4o 7 OFFIZL T, L T7e—T 40 712U ET,

— T7Vr—ary T RTOHART IMEHIN TORWEATL, 7ANE R (SMA, SMP R—hKal) o=
W, RAEHOH J1%&—%t D RF [Rlfh7T AME G I T A2 L2 et L TLTEEVY,

TICS Pro: H/IRTIA R ELET,

- V=R 7av I ANA =T A ADB =BT DBINCHINTAN =R LET, 222/
e AP Q Y t={AN

- WA AE R T 2N ENGHHEE O AR N —F 2 U ET, /4] (SYNC) 2B R TLEE
VN,

- HAHH#IR2—F F—F& APLL BEODPLL S2—h 7 a2 ELET, LOL HDH 1D H B)R = —
FEZRLUTITIZEN,

T I B NAL S —T AR 220 I DA S — T g RERE T DY T N R E I ER A

H—=T 2 A ADTTARTANHENET,

— FEFEH L LY — AN T AC A BLIUORIRL T RA T AT 528, EI#RL o — 38 DC fEAT
HIENTEET

— LVCMOS H/izi, 50Q DR — A% B RSN 57-0 DN — A #2380 £97, LVCMOS Vo L)
JUiE, N LDO T/ I L8N T-EIE (1.8V £7213 2.65V) ICL> Tk EShET,

TICS Pro: DPLL /L — 7 # g 2R pl L %97,

— =T HEIY T TIL, V7 7L R A XL TDC /AR 7a7E XOITCXO/OCXO /A R BMEivE
T, —TEES AL V7L R AR Fr— L 47120k 60dB/decade T CHRIELET, &
BERAABNE X, V7 7L AN T & XO ORIOARRLAE /A R Z &> THREDET, APLL /L— 7 miE X,
APLL O#:5kiE% FRIAY 771 A A, TDC. XO ikl /A R & SHICHESE AL R TXFT,

TICS Pro: HIOfEAFEHIZA T DPLL TDC /A A ~DF G2 i b 355912, fic kX TDC & 5z HE

LET,

— A —IIZIE 400kHZ DK TDC L— A BLESIHCWVET, ZOUT7 7L X THA 1L, SyncE <
B/ — 7 HIENE (S10HZ) Z4f 1145 TCXO/OCXO/XO ZA# Fi4 Al I L TR0, H %k
LEMERT A VEREER ETEET,

—  JEFR:26MHz O K TDC L —h, #H8N TDC /A A ~D % 5% /N T BT — N e ST
WET, TDTD | HERRCUTHANI AR /A XN E B2l D 2— 27— A ZH R TEET,

TICS Pro: 71y A7 7V 7 NN E A (IEEE-1588 PTP O#4732&) 1X. DPLL /L'—7® DCO &—F

ZHIMZL . AR EAT 7 A4 X (PPB Hifir) # AJJLET, FDEV 277 LY A& %, APLL DCO D/
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FxX T 7 P N TR SN E T, LEIZLU T GPIO BT FDEV_TRIG 33X FDEV_DIR Al
WEANMELET,

* TICS Pro: A 1B 1 ~OREGHIZ2 7y JNFR DM B2 A1, *HE 75 OUTX (ZXL T ZDM Z3% &
LET, £7292-8.3.20 B ML TLEEY,

TICS Pro: XV 7 7L AANSI DOV T 7L AN NERA T ar R ELET, REREES . I AINE=FD

PR —NE A 2 2 CEMET DA 1R, =X LET, Vo rL o IA M B IR TLIEES N,

o EREECEE YT AR L EVMEE RN A L E U ME (ppm HLAL) 2R ELET,

o JHENNR F=SGRIET 4Ry ALy a/LR (TeaTe) 1. T —ANT—=ADHP AN v EE T, PRI
HERDANI Iy I WIREZH R T HINCRELET, Xry 7N Iav 7 AJIOGEIT, /ey 7iE R/ SVAD
FFRENCEESNT TLATE ERTELET,

o TN FE=S BT R ALy aR (Tearly) (E V— AN —ADH A7 VO Xa G Te, TS
NAERFEDO NS 7y 7R E TR T DI ELET,

o 1PPS [[HtRAEE=5T —AN F—AD ATV A7V o 5 %G AFIRRREY v 2 AL v a VR ERELE
7T

o FRAFSA~ AT ATREIZAR D ETIZ, A2 T X TCOASF=HTE > THIEA I NRESNDLER D
LIRFRARR ELET,

TICS Pro: &F v x/L® DPLL ay 7B L ONF o —= VU — RN 7S gL AL E T, PLL 22

e/ias & BT —PNERE 2SR TLIZE,

o DPLL s> 2 f5 L Otz 2 i 4 A gsomay 7 8L Oy VRO AL v a VR ERELE T,

TICS Pro: L EIIGU T, FAT—HX AR NE U EEN AR T T T R E LET, A7 — XM & FDiAA4 %5

LTLEEN,

« BRIDOAT—HZAE 5 OEIR, AT —Z A, BLORTA/% F—F (3.3V LVCMOS F/2i34—7"> RLAY)
FERLUES, =70 FLA \IIMFT T AT o TIPS E T,

o EIABLDBEHTHY, AT —HAH N EL TERIRENTODE AL LB OEAL) —AD T Z TRk~ A7
Eyh BLIOKEIGC TG HE OR 7 — M ELE T,

BRI AT L FTOHTARTAL 2 E B L TIEE W,

o [AICJE BRI BEE () B O T, 7B TSI B O ERE A TEET,

— f:0UT5 BLTOUT6 @ 156.25Mhz H /1L 312.5Mhz H 137 /v 2B S 7= VDDO EiFEAHE T
=F 928, OUTO BLUNOUT3 » 100Mhz H /1& 122.88Mhz H /)18 VDDO EJREZ LA TEET,

o WL —IL D PR T T L, B OVBIEBYITN AT B R TLIEEN,
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9.23 77U or—= 3 2 #ikR
2 9-4 [TEHIEN TWABNAE /AKX Ty M oOWTIL, (RFEREEE 7 a0 2B L TSN,
£94. Hhsoyvs/iB/ 4 X 7Oy FOBE

i B 8% [MHzZ] A7 +—=vh APLL Y—32 JST DY
312.5MHz HSDS BAW £
156.25MHz HSDS BAW #£7

125MHz HSDS BAW £
100MHz HSDS BAW FR
322.265625MHz HSDS HEkM LC (APLL2) FoR
245.76MHz HSDS HERH LC (APLL2) R
212.5MHz HSDS HEKA LC (APLL2) EZN
161.1328125MHz HSDS HERT LC (APLL2) For
155.52MHz HSDS HEdM LC (APLL2) #£7
153.6MHz HSDS {57 LC (APLL2) o7
122.88MHz HSDS HEkM LC (APLL2) #£7
100MHz HSDS HENA LC (APLL1) FR
50MHz HSDS HEkM LC (APLL1) £

9.3 MEIDRR b+ 5074 R

o LIUARFENLTREHADOT oy OEREA 712U T, HEE 2R/ R A ET,

o THAREDWDOT I T 4T IRIGHEOANBION )70y Nb—ADA L E—F U A —BIE 5120, #b)e/ —
AT A& EALET,

o KFEFHO a7, LIOAZEIEEZEL T a—T U RO FRICL T BEAA TZICLTREET,

o fFHLAW Oy ANTITa—F 0V OFFICLTRIET,

o MBS T, % GPIO B ATHNES AT ARBT (10kQ 7 /LT 78 3.3V £7213 10kQ FAZ00) ik L
T, POR HFUZT RARDEMEE—REZRINTXET,

o FRAADAT —HZ AN HEERTHITIE, & GPIO U ZRAN FARAADT AN RAVNER T E AL E—F A A
INN—T 4 T T BT EERET L TLIEE,

» A5 XO/TCXO/OCXO VY —RIZE N &M T572012 LDO ¥ b —F DfEHEKRFTL TTEE W,
— BIRARTOv I DEY Y HERAT VT AX, ZL<OEE | BIROEAXIMNLY JAXE) T IS TRAELET,

o FNRAAD 2C £721E SPI T 7 BAT LD DHE M~y F —& TIURHD~E — B NG ENTWVET,
— ZHICED, TIUSB2ANY (> % —7x=A AL TICS Pro Y7 by =7 WV — L& LT, A ADIES FIF, 71

"AE LT BIORZEOT-ODF TR —R Far o3 78 jeIcinEd,

9.4 ERICEAT HH#EIREIRF
9.4.1 ER/N1/YX

9-5 X, PCB O H F/13a  R—F U MUNZH DB ANA /A 2T o0 2 SDO— M7kl E 2R L TOET,
ayF UV EEEICEETIH AL, 2R — 3k h 0402 A TEET, ALl FEEEIZIX, 0201 DARIKSA XD
arF U EFEHLTUE 5ORRE RS ICLET, 20 R —31 bW & E R O E A2 A DE T c&EES, AN
ARR AT T RAAOEREDB ORI TELRVELLET, TR T —r ~DIRA L — X A i %
LT, a7 VO E 7T RIcEER L ET,
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|
T/
|
|
=l
|
|
Hw i

Back Side Component Side

(THAADEIRE L D EEEONE LR THDOTIIHVEREA)

X 9-5. BiE/NA /SR AT HO—RINGERE

9.5 L17U bk
9.5.1 LA 70 PDHA FZ1>

«  AJJ. XO/OCXO/TCXO, BLUH 17uy sk BB B EE S ay 7 0F DO OEIIE B D5y
BEL £,

+ XO/OCXOI/TCXO DRELELL AT T MIOWTIE, E<DEEE (B, FPGA, ASIC 728) WHDEIRIT TR /AR
ERARL, BEO AT A l/f\/v@at)ﬁ@hé:@%%%%)‘ébfw_éb o ZIVHDOFERNT, TR RO JE H Ee e EVEIRE E B
FONBPEMERRIC R B S K IFE T Al REMED BV E T,

o Iyl BLOF AT IV al IG5 HO, A= U ARKIEIS 2 50Q o7 VR (7213 100Q ZEH)) b
L —R DA —H L ZAD R E gt A B L £,

o A2 arF UL, IC EFITAHIO VDD B & VDDO B DL F721d PCB O AHMAID IC B DO E T ITHL
BELET, JOKRERMEDOT 7V arF oL, SN BT E T £,

o ST YR CAP X Bl LR B O IR E L E T,

s ARETHIX, BEOE T EHEHAL T, BIAWERN — 222N ENOEIRT AT REILT L — T8 L E

.g——
s IC TR —~)L )RyR%E PCB 7 TR 7L — Al 3561213, D7edld 6%x6 DAL—FHR—/L BT /¥ —2
AL ET,

o B N2 BLOVEXIZ TSI 7L ay DITUR SE = Ol TIRATES A7 ORI BEOTEA
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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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PACKAGE OUTLINE
RGCO0064E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

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

RGCO0064E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
(6.25)
SEE SOLDER MASK
64X (0.6) o SYM DETAIL
64X (0.24) N
1l % 308808358438 —
o ‘
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OPENING METAL | ki OPENING

N~

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

SOLDER MASK DETAILS

4225008/A 05/2019

NOTES: (continued)

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

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

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
64X (0.6) 64 T 40
oz || |[GUHIGHOHIBHI B ——— —
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y:: | D
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CD Q O O i O @) 1 O CD (1.19) TYP
SYMM@%%ﬁsg%J 08
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 10X

EXPOSED PAD 65
63% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

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