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4 FAFHB
R 41, BAHEER
FBHRE IN out DPLL GEEL VCBO ik
[MHZz]
LMK5C33216A 2 16 3 3 2457.6
LMK5C33414A 4 14 3 3 2457.6
LMK5C22212A 2 12 2 2 2457.6
LMK5B33216 2 16 3 3 2500
LMK5B33414 4 14 3 3 2500
LMK5B12212 2 12 1 2 2500
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POR : 12C #iliti%#% ( 1525 GPIO1 Al SCS_ADD Iijfig Al 12C S ATH: 0
PD# 36 I W (RESPE R ) , A 200k Q@ EHFEFHERR Ve
POR : iZ % ROM Wik
GPI00® %0 SR v IGjPIO &ﬁii&?&
B I Tt
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(1) P=rHJE, G=483t, I=4A. O=Hl , VO ="fAddmili , A=8H , S=E.
(2)  AEERBSUREH 3 RPN B PD SRR 0 555k @ NI AR EHZE Ve , H 201k Q 3424 GND. 5 H 2 P
M o I 408k Q R HIBH#EHE GND.
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B/AME BAE| B4
vDD® P A% EL I L -0.3 3.6 \%
VDDO® o Y FRL R R R -0.3 3.6 \Y
Vin e R 32 A A N O3 N FLR Y -0.3 VDD+0.3 \
Vour_Loacic TYHRH H % R e -0.3 VDD+0.3 \Y;
Vout IR HE Bt b Y -0.3 VDDO+0.3 \%

T ZEiE 150 °C
Tstg U‘Zﬁ/ﬁ)ﬁﬁi L—Ai] -65 150 °C
(1) B “AxH R KBUEN” IBAT TR B3 UK AR o 4050 i K A0E A AR 8 B AR IR e 2 TR Bl AE B 8 AT S 1 LAAT (A ] L
A TR IE R IBAT . WRABH “BVUSITHRM” B “Aiti KPUEE” JWRINEH , 84T R RS eIERIBIT |, XA AR
MR SEME . ShRERMERE R ARt Ay o
(2) VDD ¥EATE WIZERESI sk K. BT VDD WAZHBIFHINE PD# #ihi 28 = B F Dl ok s LR A7 (POR) 2 A L H .
(3) VDDO F&Hr A ¥t YR 5| sk fi Ik . VDDO_x 849  fn HH B8 104 H g, Hodh x RoRBiE Rl
6.2 ESD &%
1 LY A
MR AT (HBM) , 774 ANSI/ESDA/JEDEC JS-001 #5#E , BrA 31 | 2000
V(esp) e R — — — \
FHELERIRY (CDM) |, #454 ANSI/ESDA/JEDEC JS-002 #7ifE , T 5@ | £750
(1) JEDEC k% JEP155 4§ H : 500V HBM B e 7EAR1HE ESD 45 N 224 7=
(2) JEDEC X¢#4 JEP157 451 : 250V CDM I} fefig EbnvtE ESD 2 HlMAE F %44/,
6.3 EUUBIT &M
18 EARIE RS AT 1 TAR R IS ( BRIER A UL )
B/ME BRE  BAE| B4
vDD(") P A% FEL IR L 3.135 3.3 3.465 \Y
VDDO_x®? o Y P YR R R ) 3.135 33 3.465 \Y;
VDDop TR H 4 H R Y 1.71 3.465 Y,
Ta TAERIE R -40 85 °C
Ty 45 135 °C
TconT-Lock BRI HGEE - BT VCO EH ik 125 °C
tvop FEL YR i) (4) 0.01 100 ms
(1) VDD f5FTH A% IR S| B HE . BT VDD WAZ B JEHR 06 Z7E A 36 _E L &2 47 (POR) 2 1 _EHi,
(2) VDDO fefr A iR 5| s iR . VDDO_x $a4 i it i 3E i far o FidR , Hoh x oRidiE x5 .
(3) CMOS %t % Hi - CMOS %ttt LDO 1 I3 dfaffise | BESCH: 1.8V 5 2.65V HiJE.
(4) VDD BARTFE 2.7V PAERSZHUE 2 8 LR AT RHE . Wt VDD RIS sk AR | i PD# (R AMCHET , HE VDD HE
BHHNIE.
Copyright © 2025 Texas Instruments Incorporated R 15 7

Product Folder Links: LMK5B12212
English Data Sheet: SNAS844


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS

LMK5B12212 INSTRUMENTS
ZHCSQV3 - NOVEMBER 2024 www.ti.com.cn
6.4 AMRER
LMK5B12212
Hgrpr() @ ©) RGC (VQFN) Pfr
64 5
Roua 4 IR 21.8 °C/W
R 0 Jc(top) SEE AT (T ) FABH 11.1 °C/W
Rou 25 28 LR 6.5 °C/W
R 6 yc(bot) i AT (RTR ) B 0.8 °C/W
by SE B TS 5 0.3 °CIW
LN} 4 & AR E S 5 6.3 °C/W

(1) AXRWERIBRRESHEL

(3) f&Bh vy,

BERB TN« FZ R IC 2 KH TG
(2) MEREEEEET BA 49 MEFAIL (7mm x 7mm EIZ% , 0.3mm fL ) 1 10 /2 200mm x 250mm #.

REGE Bt N G RENS F —ANHE S P R AR R B R B AR URLBE (Tpcg) o FF SR S AR 4530 T, = Tpcg + (W g x Power).
JESD51-6 E X T W g MR

6.5 HASRF:
TERRVUSIT 2 N IAE (BRIERN AU )
BH \ WA BAME  RBE Bk #A
LRI R
OUTO % OUT11 A 156.25MHz , LVDS
i, BAW APLL j5434iiss =8 , 28] 650 mA
JBIE S AAE Rl APLL2.
Ipp_ToT FREHLE N R A B RE -
OUTO % OUT11 A 156.25MHz ,
HSDS #ith , BAW APLL %34 28 4% 5 800 mA
%, 5 @IS S Aies J2EH APLL2.
Ipb-xo XO #iy N\ LI AE X0 35 mA
Ipp-x02x A XO fE5Aes 1 s i i #E XO {5475 0.3 mA
| 54 DPLL s A Szt |INO 36 mA
DO-INX iRIEie IN1 3.1 mA
Ipp-DPLL #34~ DPLL [ HL gt v € DPLL() 55 mA
Ipp-APLL2 APLL2 HLJTEHE APLL2 160 mA
IDD-APLLA APLL1 HFEIH#E APLL1 120 mA
. - VDDXO HLE 5| AL i . 2814
Iop- I R 42 A
DD-ANA HEADL e L PR IR Y A P2 FF I m
o . VDD_DIG Hi5 5 B $ 4% i) f i
| g I e V25 - —_ 34 A
DD-DIG H | T R 8 T R ST m
Ippo-cHDIV REANIETE AR P H IR T FE 12 {7 IEIE 5 ds 20 mA
Ippo-1PPSDIV ﬁi.?,PPS/SYSREF SRR 20 i 1PPS/SYSREF 43 4iids 12 mA
LT #E
/™ 1PPS/SYSREF 54l iE iR B N
| | L AR IR I RE 10 A
DDO-DELAY {0 T Ja PO SE SR Th g m
HSDS 5% (VCM BT = 81, oy =
4mA , 100Q 3 ) 19 mA
| A LIRS 2500 HSDS MLyt |HSDS ZEphas (VCM P =81, oy = 29 mA
DDO-HSDS *E 7mA ’ 100Q %ﬁﬁﬁ )
HSDS 158 (VCM B = s1 , oy =
10mA , 100Q %ifit ) 25 mA
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2¥ WK B/AME  WEE  BNE| B
/N L h Bk R
Ippo-HesL % Mt DA HCSL IR | gy g (4pm 500 %) 30.5 mA
Ipb_pp W7 ERL L R BefEdT e, PD# = (T 90 110 mA
EHERNGRFE (INX)

BATEE N 0.5E-6 200
fin IN 45155 5 i MHz

EoN 5 800
\ BN 1.2 VDD + 0.3 %

. L FLA AR O
ViL LR PN R 0.5 \Y;
VIN-SE-PP B AN PR 42 0 LT E AL 4) 0.4 2 Vop
VIN-DIFF-PP FEGY N HL I $R R TR E RS A O 0.4 2| Vyp
Vicm N FLA HMEZES A © 0.1 2 Y

B8P 0.2 0.5 Vins
dvidt NEIER

ZESY RN 0.2 0.5 V/ns
IDC H NI B 5 2 b 4E 1PPS % 40 60 %
tpuLsE-1PPS BN 1PPS ik 55 FE 1PPS ik (55 100 ns

FG[JH INX_P 57 INX_N , 28F 50Q Al
Iin-Dc =R/ NSk 100Q PEF&ss , o s A A & -350 350 pA

(5
Cin NGRS B, AT 2 pF
XOITCXO #AJEE (XO)
fork XO Hi AR ] (1) 10 156.25| MHz
Vi LVCMOS % \ 1 H [ . . 14 VDD + 0.3 \Y

BB A AR @

Vi LVCMOS % NI HL & 0.8 \Y
ViN-sE B G\ L SR LT E AL ©) 0.4 VDD +0.3|  Vp,
dV/dt CrIPANATE L e 0.2 0.5 Vins
IDC PN 40 60 %

N N H i #k Q Q
Inoc AR B EIMX0_P , 3 500 H 1000 350 350  pA

T £ ity
Cin BB RSN 2 1 pF
Cext AR T A HL R 10 nF
APLL/VCO %4

BAW APLL 4 BUx 15 7 Al i 110 MHz
forp PFD #i% Ji [l —

APLL2 435U i oy iigs 125 MHz
fucoz VCO2 Sy [Hl 5595 5950 MHz
fyceo VCBO MR u 2499.75 2500 2500.25 MHz

7 Yy fa A > v T
tapLL2-LOCK APLL2 %5 i [a] I‘%\/EEEM SAE APLL2 i th 2 [ 350 460 ms
TSR WAL EEE A 5 FE 5 BAW APLL it
! N BAW APLL 4 [a N N 12.5 13 ms
BAW APLL-LOCK A S 1] 5 IR T
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ERVUSIT A T IAE (BRIEA B UL )
2% \ AR BAME AmE B a6
HSDS #riH4F: (OUTx)
four it A 1E-6 1250| MHz
\ _ 2xV/,
VouT-DIFF 25y R *Vop- mVpp
HSDS

fout < T00MHz | loy = 4mA 350 400 440 mv

fout < T00MHz | loy = 7mA 625 700 750 mv

fout < 100MHZ , loye = 10mA 900 975 1050| mv

100MHz < fout < 325MHz , loy = 4mA 335 400 445 mv

100MHz < fou < 325MHz , loye = 5mA 425 500 575 mV

100MHz < fout < 325MHz , loy = 6mA 510 600 690| mVv

100MHz < fo < 325MHz , loy = 7mA 595 700 805 mV

100MHz < fout < 325MHz , loy = 8MA 680 800 920 mv
Voprsos HSDS 1 1 Hh T 421 100MHz < f, < 325MHz , loy = 9MA 765 900 1035 mV

< < =

100MHz < fo < 325MHz | loy 850 1000 150l my

10mA

325MHz < fo 1 < 800MHz , loye = 4mA 300 350 400 mv

325MHz < .,y < 800MHz , Iy = 7MA 580 640 700 mv

325MHz < foy < 800MHz , loye = 10mA 800 865 940| mv

800MHZ < oy < 1250MHz , oyt = 4mA 235 320 400 mv

800MHz < fo s < 1250MHz , oyt = 7MA 480 625 740 mv

< =

800MHz < foyy < 1250MHz |, Iyt 500 800 1000l mv

10mA
Vo A A P v T VoL *+ Vop mVpp

- VCM HF = s1 50 150 250 mv
VoL R P
VCM HF = s2+3 300 470 720 mv
VCM HiF = s1 5 52+3 Vo * v
Vop/2
S e
Vewm UL e VCM HF = 82 | lgy = 4MA 0.6 0.7 0.8 Y

VCM HF = 83, loy = 4mA 1.125 1.25 1375 Vv

AHFEI APLL | A1 [F] 1) J5 43 A0is A i 50 ps

IIAREE , MR
tskew fi i f At (13) — —

FHFEIT APLL | A1 [F] 55 23 A0ids A i i 80 S

IR, 4 I P

four < 100MHz , 20% % 80% ,

OUT_x_CAP_EN =0, C| = 2pF 200 250 3801 s

100MHz < fout < 325MHz , 20% %

80% , lout = 8mA , OUT x_CAP_EN = 165 225 260| ps

0 , C|_ = 2pF
tr/t TR R i) 100MHz < fout < 325MHz , 20% %

80% , OUT x_CAP_EN =0, C, = 2pF 175 230 300 ps

325MHz < four < 800MHz , 20% %

80% , OUT x CAP_EN=0, C, = 2pF 150 215 285 ps

800MHz < four < 1250MHz , 20% %

80% , OUT x_CAP_EN =0, C, = 2pF 120 205 250 ps
oDC B L 48 52 %
HCSL fHifedE (OUTx)
four it AT HSCL i 5 25 100 650 MHz
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2¥ WIRKAE B/AME  WEE  BNE| B
VoL 4 Y B ARG T -150 0 150 mV
VoH A Y B v R T 600 750 900 mvV
VMIN B Y P /M ALFE R -300 0 150 mV
VMAX LIS PN A FE I 600 750 1150 mVv
N o s S £150mV
dv/dt ZE0y N Y R AR OUT x CAP EN =1, C, = 2pF 2 4|  Vins
s s . H S HEHE £150mV
dv/dt ZEor i R R OUT x CAP EN=0 . G, = 2pF 3 5|  Vins
ARIRIA APLL |, A R [ J5 3 A0 A i i 50 os
S AeRE , AR
tskew i At (13) —
AAFIE APLL , A R JE 2 4728 i SE i 80 ps
SAREE , A
Vcross 2406} B A S A, four = 100MHz 300 500 mV
AVcRross FL 2SS AL fout = 100MHz 75 mv
obDC b 45 55 %
1.8V LVCMOS #yHif¥tE ( OUTO. OUT1)
fout o AT R T 1E-6 200 MHz
VoH v L IoH = -2mA 15 v
VoL A HL loL = 2mA 0.2 \Y
tr/tr gyt BT R B A 20% % 80% 150 ps
OUTO_P. OUTO_N. OUT1_P.
OUT1_N BAMFE MR , AF 60| ps
APLL Jg o #ias Ak b i es . MR
tsk o T R AR P Ay 288 (LVCMOS)
AR APLL |, ARTE] 1 2359028 A1 40
IS . LVCMOS HMIZE43 i 2 Al 0.7 1 1.3 ns
Tt
oDC R s 45 55 %
Rout s BHT 54 64 75 0
2.65V LVCMOS Hitiketd: (OUTO. OUT1)
four it A Y 1E-6 200| MHz
VoH it v FELR loy = -2mA 2.3 \VJ
VoL AR loL = 2mA 0.2 \%
trite vy T4 BRI 20% % 80% 150 ps
OUT_P. OUTO_N. OUT1_P.
OUT1_N BRI , M 60 ps
APLL J& 4 A4 A4 H o S i . AR
tsk i B R R HIRR LA 4 1 257 (LVCMOS)
AT APLL |, AR E] RS 43 58 A% H
AN IEEME .. LVCMOS FIZE 434 2 [l 0.7 1.0 1.3 ns
Tt
Bt A R IR G
PNrLoor (forrset > 10MHz) 25MHz -155 dBc/Hz
OoDbC i s 45 55 %
Rout L BE T 40 50 65 Q
3.3V LVCMOS GPIO B4 4§ ( GPIO0. GPIO1. GPIO2 )
four KA AR GPIO1. GPIO2 25| MHz
VoH i v R lon = 2mA 2.4 \
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FERVGSAT M TS (BRAESA Y )

2% WA BAME  ALEME R s
Vou AR loL =2mA 0.4 Vv
Iy N LU Vin=Vbp 100 pA
I fi UG P LA ViN =0V -100 pA
tr/te & TR B TA] 20% % 80% , 1kQ i%#: GND 0.5 1.3 2.6 ns
FiXHF OUTO_P. OUTO_N.
OUT1_P. OUT1_N CMOS it i
tsk S B AR GPIO1. GPIO2 i WAt 7.5 1 ns
GPIOx_SEL = 115
fout = 100kHz
oDC i A b 45 55 %
Rout it BT 35 42 50 Q
PLL % H B me e dp i
XO = 48MHz , fy 4 = 625MHz , HSDS
A » lout ’
RIBAWAPLL | oo s ) 2MH2 i, pids vOD IBF |, BT 13 fs
” - i, B 4MHz HPF jgi #5(18)
XO = 48MHz , oy = 312.5MHz , HSDS
A ” » lout )
RJgaw APLL ES&VH/:;';?’;{'E?QE;HZ = K1t , VOD = 800mV , 3 A 24 fs
” ] o, R 4MHz HPF JEik 32(18)
XO = 48MHz , foy = 156.25MHz
A » lout s
RJgaw APLL %&VHA;';?;TE é_é;”z % |HsDs fitt , VOD = 800mV , i HIT 30 fs
z I Bk, R 4MHz HPF JEjg 2 (18)
XO = 48MHz , fout = 1250MHz , J5 4>
}/Fﬁ%% P1APLL1 =2 y HSDS ﬁﬁﬂj VOD = 45 fs
800mV (10)
XO = 48MHz , fout = 625MHz , J& 4
i P1Ap|_|_1 =4 , HSDS $ﬁ$ VOD = 35 50 fs
800mV (10)
XO = 48MHz , fout = 500MHz , J& 4345
i P1Ap|_|_1 =5, HSDS iﬁﬁ VOD = 50 fs
800mV (10)
XO = 48MHz , fout = 312.5MHz , 54>
A P1APLL1 =8, HSDS %t vOD = 42 60 fs
(10)
Ry BAW APLL #it f) 12kHz & 800mv
BAWAPLL 20MHz #14> RMS %34 XO = 48MHz , fout = 156.25MHz , J&
534792 P1apLq = 16 , HSDS %t VOD 47 65 fs
= 800mV (10)
XO = 48MHz , fout = 156.25MHz , 3%
E%Jﬁ%iﬁ%% P1Ap|_|_1 =1 , HSDS ﬁﬂj 55 73 fs
VOD = 800mV (1)
XO = 48MHz , oy = 312.5MHz , HSDS
f
it | Fi47 VOD Hi- 50 80 s
XO = 48MHz , o = 312.5MHz , HSDS
50 80 f
W, BiA VOD Hi S
XO = 48MHz , fou = 156.25MHz |,
f
HSDS #itt , fif5 VOD HF 60 9% s
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24

WAL AF

BOME MEUME EBONE| B

RJapLL2

APLL2 %t (1 12kHz Z 20MHz
T RMS $£13)

XO = 48MHz , APLL2 1] foy =
161.1328125MHz 5§, 322.265625MHz
(VCO2 = 5800.78125MHz) , &k
212.5MHz (VCO2 = 5950MHz).

HSDS #id , OUT4. OUT5. OUT6 Al
OUT7 ) VOD = 800mV. 7 HAh
4R BAW APLL it A
156.25MHz.

110 150 fs

XO = 48MHz , APLL2 [fJ fo =
153.6MHz (VCO2 = 5836.8MHz).
155.52MHz (VCO2 = 5598.72MHz).
174.703084MHz (VCO2 = 5765.2MHz)
B 184.32MHz (VCO2 =
5898.24MHz).

HSDS #i4 , OUT4. OUT5. OUT6 Al
OUT7 B OUT2 il OUT3 {17 VOD =
800mV. TERTA HAhHHAF | BAW
APLL #itli 4 156.25MHz.

110 150 fs

XO = 48MHz , APLL2 1] foy =
156.25MHz B 125MHz (VCO2 =
5625MHz) , B 100MHz (VCO2 =
5600MHz). HSDS %t , OUT4.
OUT5. OUT6 il OUT7 & OUT2 il
OUT3 ) VOD = 800mV. 7Efif Hith
iR BAW APLL it
156.25MHz.

110 150 fs

XO = 48MHz , APLL2 ] fou =
245.76MHz 5, 122.88MHz (VCO2 =
5898.24MHz).

HSDS 4t , OUT4. OUT5. OUT6 Al
OUT7 = OUT2 1 OUT3 ff VOD =
800mV. fEFTA H A HAHF | BAW
APLL #iti 2y 156.25MHz.

110 150 fs

PSNRvbbo 0 1

FELYE I P 0 VDD_0_1

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

-105 dBc

PSNRvbpo 2 3

R 4] VDD_2_3

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

-105 dBc

PSNRyppo 4 7

FELYE: 5 10| VDDO_4_7

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

-110 dBc

PSNRyppo_s_11

FHLE I 5 11 VDDO_8_11

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

-110 dBc

PSNRypp_xo

FELYRIE A | VDD_XO

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

-100 dBc

PSNRypp_apPLL2

R I 75 4] VDD_APLL2

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

-105 dBc

PSNRypp_apLL1

R Y4 75 41 VDD_APLLA

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

-105 dBc

PSNRypp piG

FL YA 5 101 VDD_DIG

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

-120 dBc

PCle $54%#:

JrciE-Gent-cc

PCle 2 1 X (2.5GT/s) i F iy 44
e

APLL2 = APLLT fiith |, 3 Wi a4 &

0.8 5| psp-p

JPCIE-Gen2-cC

PCle % 2 f{ (5.0GT/s) i fil it
B13h

APLL2 5 APLLA ity , 3 M4 &

85 250 fs RMS
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FERVGSAT M TS (BRAESA Y )

2% WK B/ME kil BANME| B
JpCle-Gens.CO ;C'e % 34X (BGT/s) BHIMHIH | oy | 5 oy APLLY 441111 | 3 5 4 25 100| fs RMS
I Clo-Gand.CC :&'be H 4 fCI6GTIS) BN | \py | 5 s APLLY 0t | 3 (5047 25 100| fs RMS
Jpcle-Gens-cC ;%Je 5 X (64GT/s) S fHIN o APLL2 5 APLL1 ¥tk , 3 fisMe 4 & 9 50| fs RMS
%6 1t S8 s i e
Jpcle-Gens-cC ;Z'; F 6 X (32GT/s) BHINEN | Apy | 5 o APLLY #itlt | 3 05475 6 40| fs RMS
DPLL #64t
froc DPLLx K TDC &2t [# 1E-6 26| MHz
do/dt VI3 3T B AR AT s 46 AT g FEVE 695 ns/s
DPLL-BW DPLL ¥R 58 Al S PRI A 72 (1) 1E-3 4000 Hz
Jpk DPLL HIFFELEhige 0.1 dB
= 4 G.8262 kIR 1 A1 2 Anitk. HIEhA
RLEH 25 4 | p-
JroL HElEE #] = 10Hz , 25.78152Gbps L% 6455 Ulp-p
DCO 4t
fDCO—DPLL DPLL DCO iﬁ%lﬁl%?i[ﬂ DPLLx -200 200 ppm
o A Tt =
?%V: ijLL RETAR R A BT APLL 32 200 200|  ppm
- > S b ] N o
focoAPLL DO BRI APLL2 1 FBRFPIR A 80 APLL JZAFR
TN E AT
g b =iy -1000 1000|  ppm
BIERER, (ZDM) R
fout.zom J5 P ZDM I FR S H 4505 Y DPLL1 : OUTO & OUT10 1E-6 1250 MHz
, _louTo, fy < * four <
S o i s 1IN TDC_MAX » TouT
toLy-zom Eﬁq ZDM WA SR ACARAE (¢ DPLLX_PH_OFFSET = 150 ps
> 172500
t Ja FH ZDM Eﬁﬁﬁ%)\ﬁﬁﬁﬁﬁﬁ ouTo , f|N < fTDC_MAX , fOUT < 65 ps
DLY-VAR-ZDM R, froc_max » DPLLx_PH_OFFSET =0 =
1PPS Efeik
_ ) XO = 48MHz , ¥#hiRZ%E =
W Wi ’
toPLL_FL ;‘;f; 1PPS JEAE 19 DPLL B | oo h 180° < © < 180°. DPLL 5 6 s
LBW = 10mHz , #iii Afyy < +4.6ppm
XO = 48MHz , ¥Ilhin =
¢ KH 1PPS J:Hirs (g DPLL AH4% | +25ppb , -180° < © < 180°. DPLL " 38 .
DPLL_PL It fii LBW = 10mHz , DPLL LBW =
10mHz , 4 < +100ns
el sl s
INx = 1Hz , INy = 1Hz , E4i#5i. INx Al
INy FHXFAH AR ES -180° < © < 4 +ps
180°. DPLL LBW = 10mHz.
INx = 8kHz , INy = 8kHz , T84, INx
thir IEE IR E DA 2 2 I INy AHXAHAL RS -180° < © < 19 +ps
180°. DPLL LBW = 1Hz
Nx = 25MHz , INy = 25MHz , E.4i4%i.
INx F1 INy A AL RS -180° < © < 18 +ps
180°. DPLL LBW = 1Hz
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24

WAL AF

B/ MA

HRE

BAME|  Hpr

furr

DI 8] 35 AR

INx = 1Hz , INy = 1Hz , 8. INx fl
INy AHHHIGL (S -180° < © <
180°, DPLL LBW = 10mHz

0.85

+ppb

INx = 8kHz , INy = 8kHz , CL8U5. INX
A INy AHXSFHALWFS -180° < © <
180°. DPLL LBW = 1Hz

0.45

+ppb

INx = 25MHz , INy = 25MHz , S48
INx 1 INy HIXHAIGL (RS -180° < © <
180°. DPLL LBW = 1Hz

0.63

+ppb

A G R HH R A

tanA-DLY

BHAEIR LK (14)

BAW APLL = 2500.0MHz , VCO J5 4
Bigs =2, 0.5 fERERREL , 1Hz <
OUTx < 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =2

12.9

ps

BAW APLL = 2500.0MHz , VCO J5 4
Bigs =1, 2 fAVEERRE , 1Hz < OUTx
< 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =5

25.8

ps

APLL2 = 5625.0MHz , VCO J5434iif =
3, 1 FEHEFRE , 1Hz < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =3

17.2

ps

APLL2 = 5625.0MHz , VCO J&5 /3 Jii#t =
4, 1 EEHEFRE , 1Hz < OUTX <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =4

22.9

ps

tANA-DLY-ERR

WAL P KR 22

BAW APLL = 2500.0MHz , VCO J5 4
s =2, 0.5 FHEE , 1Hz <
OUTx < 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =2

6.5 ps

BAW APLL = 2500.0MHz , VCO J5 4
Bids =1, 2 BEERE , 1Hz < OUTx
< 156.25MHz ,
ANA_DELAY_LINEARITY_CODE =5

-12.9

12.9 ps

APLL2 = 5625.0MHz , VCO Ji5 /3 Jii#% =
3, 1 fHVERERREE | 1HZ < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =3

8.6 ps

APLL2 = 5625.0MHz , VCO J5 /3 Jii#t =
4 ;1 EEEFRE , 1Hz < OUTX <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =4

-11.45

11.45 ps

tANA-DLY-RANGE

TRV IE IR Y FE]

31 x tANA-
DLY

ps

tanA-DLY-ACC

LEPSIRIS 1

TERALLAEIR Y5 [l N AR N = 0 &8 31
FRIASEAD SIE 1R 248 %o} A FE
ANA_DELAY_LINEARITY_CODE =

3. 4. 5, SEPRMEAMXTFHUHE N x
tana-DLY-sTEP MR IE iR 22

25 ps

tANA-DLY-LIN

BUUITIR LR P (19)

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
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FERVGSAT M TS (BRAESA Y )

E =4 WIRKAE B/ME  WEME BKME| A
ch;ﬁ%ﬁ%&iﬁ%&ﬁm = 2500MHz , 200 os
t B iR bk FPRH
e ” VCO Jei 4 A S = 1250MHzZ , 500 o
b E
3 BEBEH AL (GPIO0. GPIO1. GPIO2. SCS_ADD)
Vi LPNEEN S 1.4 Vv
Vim B\ AR EL R 0.6 0.95 \Y
NGBS A PR BI R E H PD# R
vV , 5 0.7 0.9 v
M BN L H B % T
Rinpp ﬁ%ﬁ%%¥§ﬁaﬁﬂ%%ﬂﬁﬁ H1 PH 145 163 180 kQ
Runpo FLF st T 1 R B P 470 596 ss0|  ka
ViL FNCHE 0.4 \Y;
IH NIRRT Viy = VDD -40 40 HA
I PN ERT ViL = GND -40 40 pA
Cin NGRS 2 pF
2 TP A\ Kk ( PD#. SCK. SDIO. SCS_ADD ; k5K GPIO0. GPIO1 #l GPIO2
Vi LIPS 1.2 \Y;
ViL PN (RN 0.4 \Y;
I A0\ e FEL V\y = VDD , PD# &4+ -40 40 pA
I PN ER VL = GND , PD# &4+ -40 40 pA
I YN Vi =VDD, PD 5 7y 200k @ L4 57 24| A
H B
I N ViL=GND , PD il N 200k @ L 57 24| uA
2 5E)
FT GPIO SYNC. SYSREF i#
k. TEC fibk %%, DPLLBINE | .o s
twiDTH $6. FDEV il %1 FDEV dir fiy | it 200 ns
B N Tk 8 5
Cin NGRS 2 pF
BB 144 ( GPIOO. GPIO1. GPIO2. SDIO )
VoH it v U lon = TmA 2.4 ¥
VoL I EL R loL = TmA 0.4 Y
it Kot L7 R T éorj% % 80% , LVCMOS #izk |, 1kQ & 500 os
FriRHith ( GPIOO. GPIO1. GPIO2, SDA)
v G lou = SmA o B
oL ill |o|_ = 6mA 06 v
lon iy HH R PR -15 15 pA
SPI I FER ( SDIO. SCK. SCS_ADD )
SPI iR 20| MHz
fsck SPI £l % ; 75 SRAM BHURI
A 5 10| MH
5 A1) ‘
SCS & SCK # B ( FFisiifs
t J ) 10 ns
ty SDI 2 SCK ¥ & I [a] 10 ns
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FERVGSAT M TS (BRAESA Y )

SR WA BME  MBE  BXME| B
ts SDI & SCK {#¥FH [a] 10 ns
ty SCK &1 L i [ 25 ns
ts SCK K ][] 25 ns
tg SCK % SDO A &zl s 20 ns
tz SCS Mk i B 20 ns
tg JSaC/IHg )f SCS & E I [A] ( 45A 10 ns
12C B ESR ( SDA. SCL)

Vin WG RE 1.2 Y
ViL PN (iR ES 0.5 Y
Iy FIN IR LA -15 15 pA
Cin TP IR 2 pF
VoL LA R EENES loL = 3mMA 0.3 v
VoL K R loL = 6mA 0.6 v

. bR 100

fscL 12C ik % pr 200 kHz
tsu(sTART) START &4 3.1 [a] 7E SDA JfikH P21 SCL s 0.6 us
th(sTART) START 2% R FE T ] £ SDA NKH T2 5 SCL MK 0.6 us
tw(scLH) SCL Jik 62 i v HL~F 0.6 us
tw(scLL) SCL Jiikih 5& BE A% s F 1.3 ys
tsu(spa) SDA ¥ B I [H] 100 ns
thH(spa) SDA {5 8] 1£ SCL NfkHF 2 J5 SDA B 0 0.9 us
traN) SDA/SCL #i N\ & FHa 1) 300 ns
tran) SDA/SCL i\ T B[] 300 ns
troum) SDA iy i T Fee it (] Cgus < 400pF 300 ns
tsusTor) STOP &AL [h] 0.6 us
taus ;—'l;gp I START 2 [ [1) s 28 25 [N 13 us
typ-par i AT RS 1) 0.9 us
tvp-ack HHEAT B R [A] 0.9 us
EEPROM 4§44

NEE-CYC EEPROM Zw#% & 1Y 100 JAM
tSRAMRIW EEPROM SRAM AT AU S 0 ms

N HE R s ]

(1) X XO AW IR FE. T XO F5 A2 FEAH R 1 B o
(2) X —/> DPLL [JHHFE. fA> DPLL Y FEAHF 1 HIA

(3) REFx_ITYPE =8 12.
(4) REFx_ITYPE =1. 3505, JEIREHIN B P45 GND. 2 %5585 4 5 GND 5% 50 Q HiBiL% H: 5] GND.
(5) REFx_ITYPE =1. 35 5.
(6) AR AN B AR A AN AR FLE I 4 A AR I A0t i KA (L
(7) 4 XO F A KT APLL AHAAS I ES SCRF K LU T |, APLL R 434 8s Db AT BN 2 40 i /IME
(8) %178 XO_ITYPE = 8 5 12.

(9) Z{74% XO_ITYPE=1. 35

(10) OUTO % OUT11 J§£1 APLL1 J5 M.

(1)
(12)

APLL1 Eﬁ}iﬁ%&%&%&% y 77/2%&% P1APLL1 =1, OUTO0 £ OUT! Uﬁﬁkﬁﬁﬁﬁfﬁﬁo
PSNR ZTEMEE N Vy HAZE AT 100kHz 1 10MHz 2 8] B 1E5Z 0 75 DL 1.0pF 8% Z587E N VDD F1 VDDO 51 BB I 45 F BR300 7 24
B ( B dBc NEAAT ) o
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) MR . i E ek SYNC_SW SZH1 SYNC IRZ .
) SRV GEIR S KT APLL Jo 40 S as it IR UL 31, SR DUER ZE IR S AR AE 0.5, 1 58 2.
) B ARYE AL AE IR 75 B 1 tanA-DLY-RANGE I FAR I ZE R LG 1%
(16) P84 e BEL A AR AR Ks R T i B BEL A AR AL, DU R — B0 b R B B
) DPLL ¥Figas %6 0 2i/F TDC i 1/100 H/NF APLL ¥R %6 1 1/10.
) RMS hlahid@id i 1 B i 028 R8N 3t RMS B i it 17 5 kB i 151

> P> I

o NN SN

' D — |

|
(
— | |
WR Al4 ><A1(§...D1/A1>< DO/AO X DON'T CARE |
| N—{C \

|
|
|
| —» 15
|
|
|

SDI Write/Read

|
|
SDO Read |

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

|
| | —Lp
I I
scs )\ i/_\_
{C
| p)) T |
| —» 413
& 6-1. SPI E AR FE
: t : Ity 1 ts : , \
| | | | |
SCK DON'T CAREX, | / \_/ \_%_/ mm
! el to ) ooy !
iy
! | | 5 ) T
SoI DON'T CARE y: R \|< Al4 ><| AJS...A1 X A0 X. DON'T CARE |
| —»| :4—'[6 . :
T ; ) [
Sbo ! DON'T CARE >|< D7 )C?s...mx DO | X
: | IdLbl
[ |
scs \ :/_\_
I 55 il I
| —> 15
& 6-2. SPI MUk HI BT 7
R : ot s | |
| | | | | | |
sck poNTCAREN | /1 N\ f \ J /N \_/_%_\_/_\_/_\_/
| | |
: | o 1oty ! . _’: —tg . :
| — | | T [ T T
SDIO  DONTCARE )\ W A4 A13..A1 A0 D7 D6...D1 DO IDON'T CARE
! IA | S X 11 ><::) X X :
: I | = |
|
scs \ y I/_\_
| p)] [ |
—» | 1tz |
& 6-3. SPI = £kl BUn Fr &
18 R 15 Copyright © 2025 Texas Instruments Incorporated
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ACK STOP
STOP START _——

-

Vout.oirr = 2 x Vop

80% ——f-——————— -

{ I

I I

OUT_REFx/2 —— —: —————————— -:— Vour se
| I
20% — f - T -
R R
) !
ta t
B 6-6. St R AL EFH T RER 3]
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|
INx_P y
| Single Ended
|
|
|
|
|
INx_P !
>< >< Differential
|
INx_N |
| tero,DIFF
“«—>'
| |
OUTx_P + :
|
>< >< : >< >< >< Differential, PLL
|
OUTx_N | .
| |
| —>: :4— tsk,DIFFINT
|
ouTx_P U
|
: | ) Differential, PLL
|
OUTx_N : |
Lo
| |
| : tSK,SErDIIFF,INT
|
|
|
|
OUTX_PIN : / Single Ended, PLL
| |
! |
| ] :
| "tpro, se
|
: : 1
| TSK,SEJNT—D} :
|
|
: |
OUTx_P/N :
|
|

Bl 6-7. Z 2 ALy R REATAR AL m RS
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6.7 SLAVREE

A P o TR

3] 100 Az -113.8213 dec/Hz 3C/HzZ.

o R e

i

:

I
b
A 4 53522 mdeg o

140.0 0.0 ]\\
]
00 8 s00 A
1600 I A RaE S 600 2
H 1 o A
T 4 AR -
00 170.0 4 8
S &= g Ed 18N 1004 £ - 18 ™

$13) = 41fs RMS ( 12kHz & 20MHz ) $13) = 47fs RMS ( 12kHz % 20MHz )
f apLL1 = 2500MHz ( APLL1 J5 4345148 = 8 ) f apLL1 = 2500MHz ( APLL1 J5 434128 = 8 , 3 fil div2 )

& 6-8. APLL1 BAW [ 312.5MHz HSDS #j i & 6-9. APLL1 BAW [ 156.25MHz HSDS #iH!

[¥7hes= Hois= 10,0008, Ref 20 000Bc/re [¥7hess Noiss 10,0005/ Ref 20,0008/ 2
Carer 65310 ey i Cater 10000000 e 64242 com
5 52[6555 [dBc/riz ST77 100 Wz | 9410738 d6c/nz
-121]9368 dec/iz 20 ke -122)6561 dec/hz
s 303 dec/h: _— 3 10 knz 1357699 dbc/hz
31050 knz 14814857 doc/nz
5i | 100 kiz 1351724 dec/hz
00 0. 6: | 300 kiz -165!8720 dec/hz
x 70 Iz -164.4254 dec/hz
8319038 e 8 10 WMz 16414828 dc/hz
" “162.2124 dec/rz — 9| 20 MMz -16415065 dbc/Hz
X z & X:/stare 12
iz Stop 20 HHz
- 10.006 iz o Genter 10.006 Mz
85 Span 10,988 1Kz
2= nofse ==
. e x: and marker o Analysis range x: Band Marker
2 Band marker Analjels ange v cand marker
o: 98,8033 dac / 10,60 Wz Intg Noise: 88,4871 dac / 19.69 MHz
ad : 530 ra

[ @

1900y = = = e o T 100045 = = ) = ;

#}15)) = 65fs RMS ( 12kHz % 20MHz ) #1350 = 85fs RMS ( 12kHz % 20MHz )
fAPLL1 = 2500MHz ( APLL1 F%}b\% 5, HiE ﬁj\iﬁ% 4 ) fAPLL'I = 2500MHz ( APLL1 Fﬁiﬁ% 5, iG] ﬁﬁ% 5 )

Fl 6-10. APLL1 BAW [¥] 125MHz HSDS #itH & 6-11. APLL1 BAW [f] 100MHz HSDS %t

Phase Noise 10,0008/ Ref -20.00dBc/Hz PetEse Hoso 1000k et 20.00dBCHE Cair 21 Wi 69244 com
2000y r Canier 322.265555 MH2 T~ 6.4%4 dBm =0, ST7TI00 72 | 84[44ET [dEc/Az
b #1100 Hz 2.7355 dBc/Hz E R A e Rk e
R 2z iz -103.8353 dBc/Hz 20.00 T
30.00 3: 10 kHz  -124.9871 dBc/Hz 5
4 kHz -132.1936 dBc/Hz. 10.00 ;
40.00 5: 100 kHz -132.5454 dic/Hz 4
13 500 kHz -142.3339 dBc/Hz 50,00 9.
50.00 71 MMz -136.7322 dBc/Hz %
8: 10 MHz -160.3298 dBc/Hz. 4 t m azé ke
60.00 4 si” ’:Hfz k;‘153 1500 dBc/hz 2000 “Qpi'n 19588 iz
 star iz 2a iz ok
20 0.00 Afldlysis"sange x; eand Marker
70.00 Nalysis Range vi Band Marker
Cemer 10 BRE e e nolset S 6348 e 7 16,69 Mz
5.588 MHz ” RMS Noise JSE 042 prad
50,00 LRt 22 20.00 03515 hdeg
Bnalysis Range X: Band Marker s pierer: 203,343 Feed
30,00 Analysis Range ¥: Band s000 Residual Fu: 546,219
77 0637 dsc / 15.69 Wz
100.0 3 00.0
MS
1100 GBS g e 00
1200 2 200 3 \E
1300 00
3 .
3 TTETTTE
1400 4 5 <00 35
150.0 3 00 3
3
170.0 oo 8
00 . & &= iy py WA £0.0,4 e i . is -

#1250 = 98fs RMS ( 12kHz % 20MHz ) #15)) = 102fs RMS ( 12kHz % 20MHz )
fAPLL2 =5800.78125MHz fAPLL2 = 5898.24MHz

& 6-12. APLL2 1] 322.265625MHz HSDS % & 6-13. APLL2 [{] 245.76MHz HSDS %}
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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 7io 1 MMz | -143(0773 dBc/Mz
8: 10 MMz  -162.9617 dBc/Mz ) 8: 10 MMz  -163.5796 dBc/Hz
N 9: 20 MHz  -162.2774 dBc/Hz 9 MHz  -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 19.98e| bz Span 19.965 WHz
30.00 e = | 0.00 — Noise —
Ana1ys15 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
1300 1300
3
140.0 140.0
45 HIE
150.0 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

$13) = 103fs RMS ( 12kHz % 20MHz ) $13) = 101fs RMS ( 12kHz % 20MHz )
fAPLLZ = 5950MHz fAPLLZ =5800.78125MHz

& 6-14. APLL2 [ 212.5MHz HSDS #ji & 6-15. APLL2 ¥} 161.1328125MHz HSDS #iH

Phase Nois= 10.0008] Ref -20 00GBC/ 2 VPhase Noss 10.0098] Ref -20 0008/

Carter 54257 com = Carier 1 e 64443 com
I 2 i 4 ST | ey
2% Ikwz  -1i7|3652 dac/Mz 2
i 3| 0 Ealasss Gecni — 3
5150 ki 5] 0339 dac/Hz 3 3
5: 100 kiz 1385|7614 dsc/nz 5
o0 6: 300 khz -14sl6021 dec/nz eipal s
731 Mz 615439 dac/z 7
8 5 Mz 6312508 dec/nz 8
- 9i 5wz 163 2508 dac/Mz — H
X start 12 ki pe
Stop 20 iz
oo Gentar 10.006 Mz oo Centar 10.006 mkz
Span 15.555 iz Soan 18:688 iz
0.00 Analysis mange xi sand Marker 0.00 ARAIVE1s Range xi sand Marker
Analysis Range v gand W Analysis Range v pand Mark,
g Noise: 83,0868 dac / 10.60 MHz Treg Noise: 83,3324 Gec / 19.69 MHZ
St RNS Noise: 99,1235 ur i ise: 96,3502 pra
o 3:87036 mdeg o 2008 Mg

RiS Noise: 9,
B
RHS itrer: 101.44 sex 3 RS Jitrer: 96,544 fsec
Residual FM: 461,612 A2 Residual FM: 505,01 Kz
0.0 s0.00
Ay

400 3 400 5
+]|[[s
6
500 2 1600
700 s 1700
00,k = = 3 e T 10045 = = 7 el o

#15) = 101fs RMS ( 12kHz % 20MHz ) #}15)) = 100fs RMS ( 12kHz % 20MHz )
fAPLL2 =5598.72MHz fAPLL2 = 5836.8MHz

& 6-16. APLL2 {] 155.52MHz HSDS #ii} & 6-17. APLL2 ] 153.6MHz HSDS #4!

[PFrase oise 10,0068/ Ref 20,0008/ 2
2000p

Carer 122.550000 Mz 64970 dimy
L3700 WE | 0112756 [dec/nz
KHz

16413474 dBc/hz

. 5 M
o0 X stare 1 ki
Stop 20 M
- Center 10008 iz
fom Span 10,988 Wiz
=== noise

. Analysis manga x: Band narke
Analysis Range Y: gand Mai

ey nosel g, el dec 155,60 iz
Fa Noise: 83,4377

Rl N

¥13)) = 108fs RMS ( 12kHz % 20MHz )
fapLL2 = 5898.24MHz

&l 6-18. APLL2 ff] 122.88MHz HSDS #jiH
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50
— Min
40| — Max
30| Avg P e
% 20
e R | —"]
s 10
kS 0 ///"// L —
S
>
> -10
©
8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

E 6-19. SYSREF/1PPS ZEiR £k 4 & 54 FERAAY 2

LMK5B12212
ZHCSQV3 - NOVEMBER 2024
50
— Min
40| — Max
30| — Avg
g 20 [ i
s 10 —
® 0 _/\/ - ~
§ — — —
> -10
©
8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

El 6-20. SYSREF/1PPS #EiR £k 1 & 5 FERAHS 3

50
—— Min
40 | — Max
30| — Avg
—_ o p— b
:é 20 Vel
Y [
§ 10 7
: e
E \\’,_,—_-—\//
> -10
<
8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

Kl 6-21. SYSREF/1PPS FEiR £k M4 & 5154 ZEiRARAS 4

50
40
30

EN a N
o O o o

Delay variation (ps)

Analog delay setting (steps/code)

6-22. SYSREF/1PPS ZEiR £k 1t ¥ SR ZEIRRFY 5

— Min
—— Max
— Avg
—
f | B
//—
—
S== N
T — 7
0 5 10 15 20 25 30 35
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7TSHNERR

7.1 25BN EARE

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

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

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

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

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

V|p Definition V|p Definition for Input

' Non-Inverting Clock —% —r\

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

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

GND

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

» Non-Inverting Clock —» _A—\

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

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

GND

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

High-impedance probe

LMK Device
LVCMOQOS driver

LMK Device
LVCMOQOS driver

Oscilloscope

& 7-4. LVCMOS #i AR IR B

LMK Device
HSDS driver

Phase Noise
Analyzer

0

O

100Q %

0

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

Oscilloscope
(Hi-Z termination)

LMK Device
HSDS driver

O

Balun

Phase Noise
Analyzer

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

LMK Device
HCSL driver

0

O

I

50Q

Oscilloscope
(Hi-Z termination)

50Q

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

[)

B

Signal Generator

-

Balun

50Q 50Q

& 7-8. HCSL % A3 AL B

Reference
Input

Phase Noise
Analyzer

Sine wave
Modulator
Power Supply
||
[
DUT Device Output

L

Balun

Phase Noise/

Spectrum
Analyzer

Bl 7-9. BIRMEF I (PSNR) JHARCE

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

LMK5B12212 HA WML . — 3 PLL (DPLL). PAMESL PLL (APLL) (4R VCO ) F 12 /M i
. APLLA {5 FH B A W% e 5 RV B v v S BAW VCO (VCBO) |, R BE R FRL B ik 2b 7 KA EB R 3 2% (XO) Hi A
e 14 A S P 7 AT PRSP o T 1) VCBO HiAR AT BRAREE AR MR U 7 R RRA | DL 2 H BRI AT RVER BRI R Ao e 1
FIEsR . BIRE RS HFfa e MEE R | EF XO. TCXO B OCXO. APLL1 & fiAHM ) DPLLT #4] , M ft
VF APLLA $58) € 3] DPLLA JEHEH N LA R0 8h . B4~ APLL #5m] LM XO 5t 8% 55 —A> APLL 43S #hik
PRHEUE. DPLL nJ DLMIEMESIN INX GEFE A D N FEHE | o3 il i i 6ok B B 2 308 (1) I o6t 55 21 55 — A4 APLL
o

DPLL kS A\ 2 # 2 F & SO R TS AN AR 5 IR P e 10 B S N o AT LIS I B B 5] B A R
NEFRRIN o SRS HESR 2 AR TC h W D)3, DAR LA IR AL 3K AN AR A 3 Hedz il D e, wT S B E AR AL
WEASTERE . SEvES A WP p T ST PR, AR BB ME SR (LOR) I AT $AT B i W)t sl fRas . — Hd O
BN B2 v B R BB RR A, e R IR AR AR AN 1PPS (REER KR ) A g, b e As N
2 LOR & DL AT LURRYE EAE B ey A\ R 50 ELAN RS A0 AASE D025 P BRELPR 1) 80 5 5200 S 0 4% D RE AR 4
BIE I (0 17 SV R 1 5 HE N CRAP RS I BRI A AR E , M s KPR EE kb LOR 175 50 3 18] (5 3 ATAR o7
T

LMK5B12212 B 12 AR A T gufeii th IR sh 28 2B pydan i | 52 SUVF 12 /22 40 B il 22 4 B B 5 R o ) 4 11 2
o WEZATLIN 4 AN 1.8V Bk 2.65V LVCMOS i i 4 (SN gk B OUTO A1 OUTT /) P & Al N %
) BLE 10 N ZES A B B 2 RS &M R B E S APLL/VCO BRI — AN Fi
0 (OUTO) Fifith 1 (OUT1) F N R3E , FTLAM XO. FEukf NBEf] APLL 3k #J5. %t 0 (OUTO) Aif i 1
(OUT1) w3 CMOS 1PPS %t . Hith o alies BA FH (SYNC) TheE , RVF2 AN H AL 55, FAEIR
1550 (ZDM) &7 CATE A DPLLY $24ik25 OUTO R 5 pir ik JE vk da N 2 18], SEEUAA 8 AR A % 5% . DPLL1 1)
OUT10 E4gft 7 &4 ZDM S5t #g 1% .

AT S FF IEEE 1588 PTP i Bl 4 sl At i gh 32 i S B, DPLL 2R 0 HFRALT 1ppt ( ile 22— ) W)
DCO X, AJ 3 B ml 51 R ) SRS A 0 A0 AT AR A7 1 48

ZAs i 12C B SPI e AR, JF HSCR s ) T AR K A ROM TUEAT S R AL B . T 4w AR I
EEPROM %)= fuvrxis APLL Al i e EAH R I A A7 v 4T POR FCE , $RAE ARG 0 Lot it 1. DPLL g
H/At EEPROM fHi & , M2MR4E ROM UUikd #ATHIa6M , I HAEH SR AT 03 O g e m] 4ife. i LDO £
JEF AR AL ) PSNR Thie , mTFEARAE s R 28 I BRAS AN 2 2% 1 . dlad GPIO MR 51 BAAT o Wy 7 2% el 3 7T A
I B AN PLL M 32R3s , T SCRF &S A2 Wi DI g
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8.2 ThEE T HEIE

I ct I c2
X0P__ LF1 = LF2 ==
LS LS
Outputs
Inputs
5
) ouTo 8y
-~ £8
a2
kS
o3
59
DPLLA/APLLA APLLA post 8%
— divider e ouTt R
a
2
w B>
VCBO:
2500MHz
-
oo . »
2 | ouT2
x1 2 s
X2, X ,_
S
= oC
b > ouT3
oo
2w ouro
LJ Zomogrio %> ouTs
: CcHoiv /—‘> ouT4
N : -
APLL2 APLL2 post 8
_ divider E
X v -
CH Div 5
30 e =5 |
— g
VCO2: 2
5595MHz to 2
SYSREF Div| q
5950MHz ﬁ ouT? g
=z
a
2
2
CH Div
S om
/10 APLL2
'T‘ Cascade Di
—————————————————————————— SYSREF Div|
S5 o
CH Div
L — = o
Control SYSREF Div|
S5 oo
Registers ROM
SDIo .-
GPIO1/ 5
SCK - SR_OUT1 =5
. SYSEF/ - Q
SCS_ADD —w  Device Control 1PPS MUX: GPIO2/ 88
and Status SRoOUT2 | 29O
PDN# .
P00 [Tadml | e l Power Conditioning ‘
A S N S -
T T - - |- |-
VDD_IN (x2) VDD_APLL (x3)  VDDO (x5) VDD_DIG (x2) CAP_APLL (x4) ~ CAP_DIG
33v 3.3V 33V 33v
),
8.2.1 PLL ZfyRit

Kl 8-2 g/~ T LMK5B12212 sty PLL 484y, F2idiE %% PLL (DPLL1) f1E A4 BAW VBCO (VCO1)
R PLL (APLL1) 415, B AR LC VCO (VCO2) 1) APLL2 AJ A& ik 45k .

DPLL G35 i [ 507 55 e 2% (TDC). HFFFERIEN: %% (DLF) FIEA =-A JHI#% (SDM) 7] 9w e 40 £7 70 B it
(FB) Z3#iids. APLL fudEEEdE (R) 0. AHA 2K A (PFD). MEEIES A (LF). B SDM 75t (N)
S HERFI VCO,

DPLL Mk 2 s S A% | i DPLL 7T DA8E 2 APLL B9 —A VCO 38k ( 2tk DPLL ) B 2 3
N (ARZRER ), MTITERS 22 A B Bl ik A7 59 5 AT A7 428 1) 7 T B2 SR 1) R 1

FAS APLL &4 — MR L B A |, 8 APLL rTRLBUER] APLL 1953 —4> VCO B ( 20k APLL ) e £
XO fN (AEHEL ) .

AN —A> VCO i HH 2056 2 7] — 4~ DPLL/APLL %} ) DPLL J&#EF1 APLL %1

A APLL #34 —/NAl 1 DPLL £ K& 5E 40 fzo3 Bk, fE¥A DPLL M1 5L 24T APLL I, i defit 17— mr g
FEH 24 frorREAT(EAE A, AT Fe¥F APLL 7EASA% 24 Oppm HIAIIR 2 [ HEAT 22 Bk
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NT A, DR ((WrH ) AR ARAEH ) DPLL 8¢ APLL. APLL 4 VCO {# % B i VCO J& 2 424 ke IR
S HCEL. WH VCO1 KIJEries W B N 1, W& 5ika 5 adids | t VCO1 B3z m) f H i Bh 43 g He gk 4715
.

From XO or APLL2
cascaded to APLL1

From INX or APLL2 ; DPLL1 y APLLA1 o
cascaded to DPLL1 e R co
] W 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 7
option FDEV DPLL feedback clock
To DPLL
ZDM from OUTO or OUT10 Input Mux €73 APLL1

Cascade Div
From XO or APLL1 To XO Mux ﬁ_E

cascaded to APLL2

APLL2

R feo1 VCO2
T fucoz
>ot PFD [ LF @ >
—>
=N L,
40-bit Frac-N SDM |~
To DPLL
Input Mux 1o APLL2

ToXO M I:M Cascade Div
[e] ux —

8-2. PLL %2y

PLR &4 7 DPLL Al APLL f3EA TAEFEFE ., 5% PLL /7 ( AR ) WEZIEAE R | 55
DPLL =77 84

8.2.2 DPLL

JaF DPLL 247805 , XO 51 LB s vesg 7 % i ah 0 B s AT AR B R e e M AKS B2 . VCBO i
% 12kHz 2 20MHz #5345t A 1 BAW APLL %y H B BhAR A7 e 75 e shPEgE |, A2 XO 5] Bl A 3 /e 2l 5
Wi o A7 A5 T P 18 5 ) i i v M AR AL BE ), BAW APLL REWE i FH A A 238 A0 TCXO 8 OCXO 1 Ao
XO N, RIS ARFERF & bR A AR e M AR IR R 1 98 (<10Hz) , iX /& SyncE Fl PTP [R5 B H B R 11
F—A APLL BL& 4411 LC B VCO |, Ji i {8 FH 56 308 B iy B S 1 IR R HE AN A AR M #8400 2, v BAXS 1% VCO
HATHRAL , MIIAE ELIRE 100kHZ A4 PN Seil s Rl shPEgE . 2408 XO A2 ol R 407 ik 75 1 488 21 3R e 1 RE R Al
B, AR A R Bk AT e $E , B4R LC APLL 24T m At i . LMK5B12212 R - ik Bk B
VCBO ff)4- 5t ( BAW APLL 4tk ) , ixml LR/ LC APLL %t RMS #1305,

WHALE DPLL FJaH T DCO #ixk | W n] PLBEAT SR Ml 22 5 KAl (FDEV) %fe , K HH T A% (@188 )
DPLL 1) FB 7345284y 1. DCO #iZyH%n] DAAG Roithid it APLL 38 4% 4% 21 da H i R0 A ] 206 1) APLL 32

WAL DPLL ¥RERA %8 (BWppL) LUK T LA FRTE 1 -
1. DPLL TDC ##[# 1/100.
2. APLL &7 5517 1/10.
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3. #k DPLL 4% % (4kHz).

8.2.2.1 M5, DPLL 3B 7R

TEMA. DPLL 3247 #ilH] , DPLL A] UK 75 ZLE I MERI N (INX). JAZIR , 84> APLL 2 7ERIUG 105 81 € 2] XO
IANILLE RS TS T. IR 2 20 DPLL JE s ABT , DPLL 5t 2 i3 S EA e T a8 3R L. DPLL
H ) TDC 2044 i ik g N IS8k AR A7 5k AR VCO ) FB 20 s st eh HE4T EL i | IFAE B— > 5 AR 1% 22 5%
N FARIE T . AR IE 7 BT IR B e i 4% (DLF) #BETUEd |, 17 DLF itk 2 8% APLL 434iigs 71, 1 VCO
AT 5 S A N B

IR XO SIS, T #1308 G b 22 0 B K ol 2 B K0 7 DL T R PR R ik A e 75 Be e 32— A XO i |
APLL 7r%t N 434ttt (NUM/DEN) /- 0.125 % 0.45 Z [a]F1 0.55 % 0.875 . [i]. iz 5 5 1) XO 1] LAIRAS 5 4F
FIE S MERE |, JUHEX T APLL2 Hti i - Qi XO A sl A Ar e 7 PEREXT APLL2 Skt 2250 | AT DUEFR
B | 8 APLLA {ER APLL2 3Lk,

From XO
DPLL1 i APLL1
From INx froc e R VCO1
> N - fucor
TDC |—»| DLF 5-bit PFD |» LF —>® >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO .| bco x
option FDEV DPLL feedback clock

ZDM from OUTO

or OUT10
From XO or APLL1
cascade divider
X APLL2

R fep1 VCO02

BN s fvcoz

S-bit PFD [ LF —>@ >
—»
L | =N L,

40-bit Frac-N SDM
8-3. DPLL #1E
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8.2.2.2 APLL 5 DPLL Bt

8-4 JE/~ T APLL2 5 APLL1 b TR . 24 APLL2 SREUEIRS |, 226 VCO1 REFEEFRFR 0043 2500MHz
B . $RJG , APLL1 2% VCO1 iR 8iE 24 XO #N , IEA eI A Figtr. S PLL 81€ 295
VCO 43 8iAiiaR . — H A 2 % DPLL & #E 4 N () i 1) 48 3 B J A5 Rt 18], DPLL s & eA Bk . &4
DPLL TDC 4 Jifr it 3 vy NI A AL 5 5k AN VCO 1 FB 73 Jiige i stk AT Eb i |, T4 l— > S AL R 2506 B
I FARIEF . PR, TDC B FH IC I8P IE R BRI AL iR 22 . B S5 AR IE i DLF #E4738%% |, fi DLF
frH 2% APLL N 738088 01, fif VCO i 5 L fEfm N B .

] VCBO 112y APLL2 FIZUBIE Ty APLL et il B REL s AR HERS B . 42k XO/TCXO/OCXO M I
BAHAEIE P VEREREZE |, TP MURE (1 S IDK D fE T AR {4 X0t 3 i AR o e 7 R e

fE_ BT Bl APLLY 52 EJiF PLL , 10 APLL2 52 T PLL. WURA RGUR S Bhin 25Kk, U APLL2 ] Bl
Hic & My 3 PLL.

FEXFHE T , VCO2 B LAZE DPLL1 43k iU a) A g e A =Q P BRBE VCO1 45, i APLL2 Ff) R £k BE % [H] 20 3
DPLL1 HHEHA .

AR —A VCO #irHH 22BE 2 [7]— /4 DPLL/APLL X} DPLL 3 f1 APLL Lk,

From XO
DPLLA1 APLL1
From INx froc 'R feo1 VCO1
> N =Y fucor
TDC |—» DLF 5-bit PFD | M LF @ >
—
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |
A

40-bit [
DPLL DCO DCO A
option "| FDEV DPLL feedback clock

ZDM from OUTO or OUT10

From APLL1
cascaded to APLL2

| APLL2
R frp2 VCO2
BN S fucoz
Soi PFD [ LF —>@ >
—»
+N
24-bit Frac-N SDM |~

& 8-4. DPLL ) APLL ZERBI
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8.2.3 [T APLL #£=;

FEAX APLL BEUF , AEE XO S AR SE 1 i tH I 1 B oIS AT R AR e VENURS B2 . R DPLL Bk, AN
APLL. APLL 1598 AT AE G s AR GO T a2 AT |, JF SCOfpilad F2 ] 35 47 28 5 A\ RiL 4 DCO i .

EgRAmyIateE , 0 APLL AU TAR B QT 4R APLL2 il 8-4 Fromib T Z0bc 0 ( DPLLY R fi
A1), T VCO2 K pkE VCO1 3. APLL Mz Z LN APLL 56 ¥ 81E : APLLx_STRT_PRTY. M
VCO1 Z¢Ik APLL2 nlRftmsi, BRPIEhZAER B, FORBREEAE APLL2 Y AR AL A BB R 2, 5 & T RES
DR BB 5 AR 1) XO/TCXO/OCXO 5.

W APLL2 SRR (& 8-5 Frw ) , W VCO2 MAENI a1k fa 12 APLLX_STRT_PRTY il 781 5E 2| XO #iA |
FFHSrF APLLY $8i547 .

AT ERORSRREIE S APLL B MIsATH , Ui 24 Aoy TRl 4% 24 A5y £ (PLLx_MODE = 0) , ifi
ASREEE [ 40 fi253 £ (PLLX_MODE = 1),

DPLL1 disabled From XO
DPLL1 | APLL1
froc R frp1 VCO1
> BN S fucor
TDC [—» DLF 5-bit PFD ¥ LF —>@ >
—»

+FB ——] 24-bit or :O'tlbit Frac-N
40-bit Frac-N SDM SDM

4

1—
40-bit f
.| DCO 'y
FDEV DPLL feedback clock

From XO
| APLL2
R fpp1 VCO2
BN = fvcoz
Sbit PFD | LF —>@ >
—»

+N
24-bit Frac-N SDM

& 8-5. {1 APLL J A=,

8.3 Kt Ui B
PLF &5 148 LMK5B12212 (IR Re b .
8.3.1 WEG#HA (X0)

9 APLL RTEFIAE T IS |, XO A% N APLL [BEHER £ . XO A UE T B I 17T B Rl fREF R
T R AR AR AN RS RE A

N7 SEPL DPLL IEAfIZAT , XO S 41 VCO MR A JEBEEER , UL APLL N 4345188 B A 7 505 4
o %FFAY APLL B2 | XO #i% 5 VCO #i n] LB A BH i/ Bk & .
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ST E DPLL YRS ( %140 3T eCPRI ) SyncE 1 PTP/IEEE-1588 ) , XO #i A A TCXO. OCXO =,

AN AT A B DR B | I B G (R 2D bR o B AR FE R R AR e MR . 12.8MHZ. 13MHz. 14.4MHz.

19.2MHz. 19.44MHz. 24MHz. 27MHz. 38.88MHz. 48MHz. 49.152MHz F1 54MHz [¥J TCXO #1 OCXO #i%
S H A AR SR kT |, {8 BAW APLL 6E4%7E VCBO #ii y 2500MHz i Lo Fik iz 17

AR S AL 8/ A 75 () XO/TCXO/OCXO % BAW APLL it £t s Itk ge A 520 , K2y VCBO ki€
1 12kHz 2 20MHz #1754 56 30 [l A B RH S AAR AL 7= o O 7t — B AR s A 2 e A P e, AT LA %REDS APLL
JE I T 480 PED S XO fiHids .

XO NG as BA v e AN 7 L& AS i a4 A ERCE |, W&l 8-6 . Z2i i) XO BRARIE 2 MM
AR

28pF

%oom
Vac-oiFr Differential or
1000 (weak bias) | Single-Ended*
gOOkQ 28pF

XOI:

L
O—o

0 /O-’\/\/\/-O\O-o

MY
A

*Supports a 3.3V
single-ended input swing

& 8-6. XO i N\ ha%
2 8-1 B T H ULt L1 2R SRS XO i N b SR E
+ 8-1. XO My N\

WERFFRBE
XO_TYPE i
AR PIRIEE (S1. S2) () PR HIE (S3)@
0x00 ER (A% ) Kl Kb
0x01 ATU (AL ) KM T (1.3V)
0x03 L ((AE 100Q % GND ) 100Q S8 (1.3V)
0x04 B ( I 50Q % GND ) 50Q Kb
0x05 2P (IEE50Q % GND ) 50Q FiE (1.3V)
0x08 LVCMOS S Kl
LVCMOS o
0x0C (#5500 % GND ) S0 Kt
(1) S1. S2: 3G = e R M.
(2) 3 : kMW = e KA AN B B ER A S
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8.3.2 EEA

SEHERIN ((INO AT INT ) 7T LA A2 22 70 I sl L i i) B A NN AT AT AR R AN SR T L 2 A LR 5 B 52
TS MAMERE , WK 8-7 frn. REMMAZM I SIS DPLL SREIEEmMA L E4S . DPLL ALK
%%T%Mﬁﬁﬁ@%A$ﬁﬁﬁ&oDHLT%TWW%%%%AZEW@,%F%ﬁ%ﬁ%ﬂuﬁﬁDHLR
o BRB ARG A% R DLBEAT SR N IS AR . BRI O BE

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

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

K 8-7. FLHERI N3

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

R 8-2. ARG HREA

REFx_ITYPE.
R68/R67

WASH

P ERE R AT R B R

B,
R68[5]

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

HIEEE
R68[3]

B |
R68[2]. S1

Eo N
R68[1]. S22

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

0x00

5,
HMEBELRAS A
AR S

0 0

0

0 0

0x01

E5,
ARSI
AR b

0x02

E5,
SRR
P 100Q ZE5r 4%
it

LVDS/HSDS

0x03

o,

IMBAE TR
M 100Q 2434
it

LVDS/HSDS

0x04

SN ETURE
A 50Q % GND
HCSL

34 RBREIR

3
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& 8-2. REMAZ S (

%)

REFx_ITYPE.
R68/R67

AR

PSR B S e

IR,
R68[5]

LB RFE
R68[4]. S4(!)

g ,
R68[3]

LA E2S 3
R68[2]. S1@

MY
R68[1]. S22

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

0x05

HMERACAS A

W 500 =
GND ,
HCSL

0x08

Lk

HMERELRAS A,
NSRS A

70mV B
LVCMOS

0x0C

Lk

SMTE RS
WERCHR A

Wit 50Q &
GND ,
70mV 1A

0x18

0

SMERERARE
WEERAE

150mV iR¥ ,
LVCMOS

0x28

o

SN E A
WHERAZ A

210mV B ,
LVCMOS

0x38

i

SMEREUA
WEIERA S

omV iEff
LVCMOS

M
@)
)

8.3.3 M PRI BRI B
K 8-8 £ 8-12 ez 1 WA AN AN S e i e o R FH IS B A\ iT DAOR B B 2 BT iz

LVCMOS Driver

S4 : 0 = ZE M NIRRT 4% 7T H T LVCMOS st N AL 2 SN T A 28 L
S1. S2: 0 = e RS L .
$3 : 0 = e RHIAMBMAN R E R E TR .

Rs

LVCMOS a G

LVCMOS Driver

Rs

LVCMOS o G

—

X0

LMK Device
INx_P

INx_N

& 8-8. Hilit LVCMOS ( 1.8V. 2.5V. 3.3V ) =& (INx_P) 5L XO # A (XO)
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Vclco
LVPECL Driver LVPECL LMK Device
—d
50Q 50Q
Vcco — 2V
& 8-9. Hifi#&4 LVPECL Z3#E (INx)
LMK Device
LVDS Driver LVDS

%1000
O

& 8-10. Eii#L4& HSDS/LVDS E 1 (INx)

CML g
Driver
%’\

0
0

0:0 CML
O

LMK Device

Kl 8-11. Eiii#A CML ( Yiumik ) Z2F4E (INx)

HCSL
Driver

HCSL LMK Device

L B
LB

& 8-12. HCSL ( #i#um#E ) 24 (INx)

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

& 8-13. XNMEAESBHEMAE (INX)
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8.3.4 E N R T FE

XFF DPLL B, ] DA R PN SRR A AL £ Bh o] e B 3 N AR e 5 2ok H 3 58 G S N 2 B 28 I 38,
A] DL I 8 A 25 A7 A 42 ) B AR 5 | Tz R F-3h 5 pl. fA\ 2 B R A 2317 LA LMK5B12212 4% INO 2% IN1. B
BN B FAE . R RTEEAy 0 3 7, Hrp 0= 2% ( AARERR ) | 1=58—1%k%, 2
=R, 7 = FEUMAS . HONEINECE M R R R E N, BARIIMES INX SRR e (INO —
INT). 7] DB RS 5] B sl 27 7 25 ok IS 4 A iR N

8.3.4.1 HENIERE
BHFES FaAS R E R SN EFAER  BahidE A E shAEE R .

© AR AEMEAUR |, DPLL H 3k B LS i s A R o i R EAT S S S W I B AR
2, DPLL 25780 | 3 ) #e 2%

© AR AEMEEAT |, DPLL H3NESA s e AN . WRE SR g0 N A BORAS |, MFR
M ATE BN R TRARES |, B DPLL A& ).

8.3.4.2 P NIER:

AW AR R E T N R B A B B ELR Dy Re 1 T Eh A AN B SR FF D RE R F AR . FERN

PN |, MR B AT LIS T A7 g4 (A7 /74 DPLLx_MAN_REF_SEL ) stfififf 5] jii#= ] (GPI1O).

o HAZEBFENFaEEC ARt FONEBEI A — EAE A AU | B RS R R dn SRRE
SR, DPLL 2 H 3 [FIR B A E Gk S m R S N . i R R RN TR , DPLL 2 if N RFFIE
(RO LR A A ) B E B T MPTIER N N R, DPLL 238 H AR R,

©  HHRIFL RN F ARG IR FENE R BN R, BRI W R
AL, DPLL 2 B ol AR (iSRRI 7 P seid A 2% ) BUE s AT iiale M pmik i N3 A 2,
DPLL 2xiB PR

S R B RAE E A 8-14 FR.

See Device POR
Configuration Sequence and
PLL Initialization Sequence

DPLL Reference Input |
Selection -

A 4

Yes: Auto
Input Select Mode Input Select Mode Revertive
= Manual? = Auto?
Yes: With Yes: Auto LOR on
Auto-Fallback Non-Revertive Selected Input, or

Higher Priority Input
Valid?

Loss of Ref (LOR) on
Selected Input?

A 4

Switch to Highest
Priority Reference

& 8-14. DPLL E: A% N e FRIRE R
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8.3.5 LBt #

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

8.3.5.1 ¥ RARALHRIH KT AP i DI e

HWH, RIS WD 2 5 AR Zhae , CART LA GIbEAs (ARG W ) 72 BAT ] AR W A% (X TS U,
HEA N 2 R D4 N7 R R 2t o A8 R R AR AL e e i) P b, AR 38 o m] DU FRIIFF SR 474, XA L
HHE MY . AN RRHAE (Oppm Wts ) |, 8 BAT 5 BEH SR HAR MR AR DA
BHER AR, AN 2B TP Wi (thmiess M furiess ) X TCERE ORI N A 2. 2R
PN NZEAT T U ER B, U0 2 P S I B I s D A2

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

JE F AR AT 2 e 42 o) WT AE TIE R IR 17 o R R A 4SS G S A, BRI A R R A B S R A R BT . P RS DA 4%
DPLLx_PHS1_EN k& FIAH Az % 454 | LSS DPLLx_PHS1_THRESH #il DPLLx_PHS1_TIMER % & [
KPR o 247 BR BB S N AR 3 18] 75 R 18 Y i, B AL s il 5, K RIS T gm AR I i SHE AP K PR
HIH T B A AL IR B A AL . [ERE 24 DPLL MY APLL B ul i ) #e 2 DPLL B3k BUB Ay | 54
PN N IR T FR T DI B R AR, K P AR B B PR A o 4 M S 3 T RS R 6 54 e i Th e #R A 2R F I, 25T
XO 5 firide i N 22 18] 55 U] 5Bt 5 i N 22 T ARSE Ol F% AR A2 Hh IR DL DPLL BRI 45 58 1 5 I R AL IR 24 . £
AT VI AE R BUTAE DL R, AR 56 g% ) Th A AT DU iy HE o 75 32 B8 D K BR ) BT 52 SR 3 2 1 g L 9% 3
8.3.6 AN _LHIIEI SRS #4357

DPLL 3¢ Hp8E B0 JE i N b ( FRONTRI BRI ) o TAIBR £ R ORIt e i+ 5 | R DPLL #2454 il
) JE) T i L B BT T R R N B B R E AR A O . PR AE RS R — AN AR R R A, A AT
AR R O PR T o D) B 58 P S BRI R 2099188 (Ring / fing) 205 FOFEUERT4d FE 3. 9 7 SR 8E
DA 5T R v A N M 9 B R S pR T BRI L T RO b 1R B i B AT AR . G SR A 1) B e e N\ 22 [
(R HE D) 8 R AR AR AT — S NI 4 TRD BR300 ), D00 T 3t e e o R BT S

8.3.7 AW EEHI PLL 5, AR Y

PATR # A a NIRBHRT PLL A% . RS AT RS R o AN RELE B N S ] IS (50 P 5 v A\ 0 3 A 00 8 AN oz A7
RGN 45 o
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X0
ol
Status Bits

EN
LOS_FDET_XO LOS_FDET_XO

XO Input Monitor

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

8-15. & T HUEA XO Fy N B i3

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

ORI B AR AE OMHz & 160MHz i [l I (35X 2 SCRFI XO f AAZETa ), XO A2 Aa il 4% 2 15 BR
LOS_FDET_XO #5i&. XO A Wi 23 fd FH 2T RC B 2s , R EiEREwff e XO B BioE 5 B A 2 i
PR ENE. FaER XO HNATHAZE PLL JEaA |, APLL2 8¢ APLL1 i) VCO &#ERiTh. 2444 XO 4 A
BN EIER [ E ST AN, TIE#IAE XO AN 5 , /8 APLL2 fil APLLY Faffdi TicHE. AREZEER
WS XO s 2185 4L

W 5% XO SRS |, 7TLLLE XO_FDET_BYP £z ( 7E1& 8-15 i )y EN ) , ffi PLL #HlRASHILAL
A XO B NE R . F A DUB RS 5 AR S M2 LOS_FDET_XO RA&SHhdE. % E XO _FDET _BYP fiij5
2B K, (BN [t LOS_FDET _XO RA&FR & MR A4, .

8.3.7.2 FyE@M A i

FE IS BB 96 10E S 4% JF AT DPLL 62 A, B4~ DPLL H: vy iy N R S e i 57 M 4% DAREAT S N BRnIE . R v Hs 42
B FEIN AR N as . Ik AR S AR Bk P I P &5 . X T APPS M, SCRRARALA AU AEAS | (EA SRR %
an IR AR A AR ke P A, BRI AR AT SRR THIN S8 T B EAE M NIRIE S /T, IERITA C A
S 18 R M 47 25 o 5 ) B R P 1]

BN N T LGS BT A i 4 A2 R0 UE I % 5 TR R BB AT S A o A 15 JE T 2 v M 4 8 MR E T I 2%
RV IERE , HEAT T AEOREF S e AR (] Se B AT SE R DPLL BUE M Gl S e RE 2= 0 %, T Haew il T
8 Gk FEAN T SR B ) AVE (I RPN . I ARUOR B g E R I g, AZ AT AR A & i B ARSI S A s . FT LR
FEATEAER N ( SRR EUORIER ) FPRZS SUASRAUEARAT CUF AR U &% RS bR . 0 W] LU DPLL 35 %
N HPIRAS LR L R AR I 85 ARS8

Copyright © 2025 Texas Instruments Incorporated TR 15 39

Product Folder Links: LMK5B12212
English Data Sheet: SNAS844


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS

LMK5B12212 INSTRUMENTS
ZHCSQV3 - NOVEMBER 2024 www.ti.com.cn
8.3.7.2.1 BT T 115/ 4%

BOAETHINT 28 7] 5 B R AN TR SRR A A% R T R B 2 SRR AT A C 8 H M AN BB 28 b SR F5 N R & . 36
WETTB 23 FME BE W B A2 v dFE Y o
8.3.7.2.2 HiE I

it S5 A G ) 23 00 B T A o N B A X T XO B NBIR (S AR A T AR EL B 1K) Oppm VR 8 ) [I81%
R ERZ (LA ppm NHEAL ) o B RRITERL ppm AR A A IE I A AF 2R AT RO E . M R NSRIR E N TR
3 ppm BMERT , HEI#%27EFR REFX_FDET_STATUS #rd. &0, M4AEX AR R 2 KT 20 ppm BIER
W4 2 B REFx_FDET_STATUS #rd. A MM AE 2 M1 ppm 3 & 7] $2 {38 i >k By 1k
REFx_FDET_STATUS #r & 7E§i A A3 i £ i 121 L8 ) E I 11460

FEVHSEATE A I 55 25 A7 45 BCE N 2 A DB RE TE (ppm) SRR . Bom MRS (B0 ppm ) Bl I F
$5) DR 18 0 5 B B R AR S A AR SR, AT O AR SR B 2 I (R R ARSE |, I G R DU BAT A2 1
NSRBI A AR TR, BRI P IR & FRAR AT IE B A SRR ppm B

8.3.7.2.3 M ILIEEE ( 5HRI )

S 42 D R 05 R SR 7 B RN ol 300 L T SRR SR 7 ML (TLare) PR B O A BBk, 24
S NBKIE Toare 2 ROEUAN , MBI R, IR bR (WRC R ) . M8 A RTE Tiare
ZRIFIA (BT R BGER ) I, T2 B BRI bR S LA AT &

B, Tiate MWEDLIUR T 5K B R85 ( QR BARENS) ), 80 KT A1 BR A ) 18] BR 38 B o I ik o
A 0T DAAS R W AR A I A, FCAG DU LG ppm ARG IS BE . E 2kHz 1 fyco/12 2 T8] 4 A A2 35 [
SCRFIR K I 2SR ARV R L 0K AR

Sof FAEANFE SN, IR IR 9 A R R Mk o M 4 2 08 I A ) A 7 AR I B BRIZ AT . XA IS g AR S bR B E T
ZAE “u” [THEE R, FriEIRASS BT Mg, ] DU AN K REFX_MISSCLK_STATUS fi7 i 823
TEF T ARSI 23 6 &

8.3.7.2.4 IELRIFILSEEE ( EAIEI )

T ik WA s s A P T T A 8 R 36 E A A BRI ) B 25 Tl g B A T O BRI (Tearwey) PY 2102 A0 4 N B 4 ik ot
METNBKINTE Tearey 2058 BIARS | KB E R, HFSTERRERK AR & S ISR AR TE Teary 2
ATRNERS | ZME a8 S BB E AR S LUAE AR B .

B, Tearly DABRE AN/NTH NSRRI (B4R REE ) o 5Bk W8 32 28 0T DL7E 24 A BE A5 A6
B A L ppm ARAG M B E . 7E 2kHz F1 fyoo/12 2 1a) HI% NARZE TR S #e LI RK b s 0 2% | 8 e e A
R0 RIS 0 50K LA o

FH P Db 20 FH I B ke AN 4 A A5 FH - AR A U Th i . - B A oA I T e e vk B s
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Ideal Edge

Ideal Reference Input
(rising-edge triggered)

Early Pulse (Input disqualified at this input rising edge)

il |

Example A: Input with
Early (Runt) Pulse

<

Example B: Input with

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

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

Example C: Input with
Missing (Gapped) Clock

Gap width ——»

! 1 I ]
| Valid », } l— !
| [¢—— Invalid —»
|
I
|
|

Valid Windows |_| H

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

I
I Iy
| Early Window —» (4—

| T, 111

! (Tess) —i»i l4— Late Window
|

I

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

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

&l 8-16. FLHIABEI & DA Il 2551

8.3.7.2.5 1PPS S A\ FORF U B X 555

AL RO IE4 L 09 1PPS S NJUETT Bevt | B4R A0 B VAR 5 AN SCRFIZ AR AH A A R0k 1 as i & 1
AU 2RISR LRI BH I (Ti) 0 BT gaAe £ 3 BIE (Tyir) PEERY 1PPS S A A Ak 78 T s
M (Ty) WEEER , Bk g a 20, FHFSTRERAALA b . AR ARAE Ty Z A0 25K (T Rk sk siE
IB) i WS L BB EARE AR A A% o Ty SABEE N T I B0 A5 BT £L2) .

FIT G R 17 7 i BT 1PPS ppm iRZ I E 12 I 10 G 2. 17w, Ty B L5820 RN E0 I8 i/ ppm 72
Bl4n - High_Jitter_Freq = 1/(T\y - Ty1) , W& KA SEFR ppm %% = (High_Jitter_Freq - Expected_Freq) /
Expected_Freq x 1e6.

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

‘L ‘l’ Late Pulse

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

I
< Tin ::: ; R =
Example: : T >Tin : : T >>Tin : : E E
1-PPS Input : : : =
| o ) b
| Tor —»  4— 11 [
i<— Valid Counter (T) —i—»i i :4:# v —i—>i i
: Tv=Tin+ Tyr : | Tv —:—V: : :
| [ [ [
& 8-17. 1PPS I\ & DA 88
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8.3.7.3 PLL & a8

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

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

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

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

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

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

PLLs . Status Bits
APLL2 Lock : APLL2
DPLL Frequency Lock Detectors »| LoL PLL
Detector y -
A
—
Lock Unlock R
»| LOFL LOL_PLL
........................ APLL |——mmmm
: APLL1 Digital Lock
Thresh  Thresh > Detector
(ppm) (ppm) - » APLL1DLD
X0 ; Lock | Unlock
APLL |¢
froc » DPLL N ® veo T T
Thresh Thresh PLLs Status
T (ns) (ns)
LOFL_DPLL
DPLL Phase Lock —
Detector »| LoPL DPLL LOPL_DPLL
HIST
Lock | Unlock [ i4—¢ Tuning Word History | History e —
" | Update HLDOVR
—™ | DPLLx_HIST_TIMER
. | Holdover
Thresh  Thresh Active
(ns) (ns) T ?
EN Free-run
Tuning Word
] 8-18. PLL Bt sE kPl 23 /0 J seic g a4
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8.3.7.4 B FH Lz

DPLL A7 — ML P SLic sk M B A 1 58 BE N CRAFRE I AT i tE ARG I o R ORISR | SRR Bl
FasE e (7E XO $ N ) $oE T 4 AR ) K Re e MRS JE o AR DPLL AR | w] DUEEH =AM — R
AT

1. BUEHEEN « B0 I Ky 20 I 4% 1 it AT ST

2. PREPEES - A Do s o M A2 5 A e 24 1 AT ST

3. A TR M A AT T A s () E ) AT R

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

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

FE 2 A A7 B A S £ Sr NS B 7 1 il sk . DPLL BUE RIS |, e s &% a8 4
Tave VWSR2, SRIGAEGEEE — NRIRFAE |, HOFE R il k. Jy s s e 42 2870 B E 1) 3 B AR B R Hy
IR A 2B B S w0 se il sl . Wk 2, mr Do )4 st id s ge Az (DPLLx_HIST_EN=1—0 — 1) K
FIE R AL %

Ref Valid Initial start of history Ref Lost Ref Valid
LOR-> 0 / accumulation when LOPL-> 0 LOR> 1 LOR-> 0
| ! ! ‘; —_—
H;Z;oel;y No Valid History History Valid TAVG(Z,?:SGZZQ?E‘::MWM i Taver) Sl:ci)srte‘:inf,r\;::igl:oldover History Valid
+— Tac(0) > Tac(1) Tave(2) }* Tave(3) »e4Tac(4) * }4* Tave(5) —»e4— Tac(6) —pe— TAvG(7)_:¢_*
- - TIGN 7777"‘ i
I
I
I

I

I

I

I

I

Initial holdover }
I

I

I

|

!

!

'
! !
| !
! !
| |
! !
! !
! !
! !
| |
! !
L L
[l !
l

I
I B Hitless
History Accumulating ! ffy“:\?g;ég?ﬁggjd / switch History Accumulating
Time ! I _
] 11 »
Free Run 1 Lock Acq. « Locked #14 Holdover ——»! ¢ Locked -
LOFL=1,LOPL=1 LOFL=0,LOPL=0 LOPL> 1 LOFL=0,LOPL=0

& 8-19. WL EHEILFHED

UAFEAE AR TP Ll k), KA B iz T A (DPLLx_FREE_RUN) , 7 & #1460 TR Rk i A 2
8.3.7.5 R&HH

GPIO 5| ] ie & Ak H S AR SE SRR WAs & CUH T8 2 Wil REE S i IR sh 45 28 R i il i
BB HB A ] R o
8.3.7.6 Hli

AT GPIO 51 JAIHSFT LARC B @A vh Wik th 51 AR, P T AR G Bl 75 A7 S8 AT I EL . )8 FIP 24 s |, T L
WA TR (4 XO 1) LOS. frik DPLL fii A/ LOR. APLL1. APLL2 #1 DPLL i) LOL A& DPLL
MR FFAI DI AT ) MR AL G R Al b o = WAl Ik e B D e P, SIS AL (09 BT 28 Wi bs
E (HEAL ) BEONARG B, BRI BRI, SERPIRES AL T BT 28K T ks S B OV R W LLBR
AT AR AR RS, SEZAR SA Al T W o R BE ) P W AR 5 S/ AL S AR iR A SR Wi, AT
PAFEAT — RS 51 I b iz b Wit

ARG LNV RIR B 8 F A Py SEHUAT DL Wrbs 75 BA 2 A7 ae R R IR LS A7 5 B N ROR AR ok R 4t
AR DL . R R SRR S, LT BUE [ B ATHERR I INT_CLR FBUE A 1 RIGER i i o
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INTR INTR INTR INTR
Status Bits Enable Polarity Flag® Mask
L
LOS_FDET_XO —] > >
LOS X0 —]
LOL PLL —] ' . ' Status Pins
LOFL_DPLL — —}—.—*— > GPIOx_SEL
LOPL_DPLL — OR INTR
HIST — ‘ . * Gate OXE Polarity
Type
Select
REFSWITCH — Other eee
tat
LOR_MISSCLK — ssigan:ISs
LOR_FREQ —]
> [T i) 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
& 8-20. R iy
8.3.8 PLL X%

8-21 JE/r 7 LMK5B12212 Hazfitiff] PLL 2844, PLL 7 CARC B 95 8.2.1 i rdk A A PLL AL,

2 DPLL fERmEFEk 5 APLL 255G, APLL 22045 FH [ 5E 1 40 770 BE. 24 APLL 7EA S FR % iR TAERS ( Gn
8-4 Hff) APLL1 5& 8-5 th ) APLL ) , TI k£ 24 fr ] gwfe 7 £F.

x1, x2

DPLL

DCO option 38—b[;tCO
FINC/FDEC * FDEV

TDC DLF

+FB
40-bit Frac-N SDM

A

A

8.3.8.1 PLL i% X% &

5-bit

fVCO

»

To post-divider
and
Output Muxes

APLL
pr VCO
—>
PFD [# LF -»@
—»
=N
40-bit Frac-N SDM |~

T

DPLL feedback clock

& 8-21. PLL 2214

PR AR 7 SEBLHAIZAT B i) APLL Al DLL BRS¢ & . TICS Pro g FEE 1 RT F M8 BT i AR - Jall 2

AR 7 IS B -

R, DU AR KRR RS R L A ( BOEH ), AR W] A A A7 A

2 EH DPLL T/ERRG | 11575 11 DPLL $iRF1 APLL A5 (AR FRE L AR R . STECXT T APLL N 43442 40
7 8 58 23 BEEAT ) DPLL 8 %8 2> BRI AT i B0 S N FEHEYR | DAA RS2 BRIs Bh i 75 (R AR AR A7 .
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2 APLL 37 FHC % DPLL iaf7ht |, TI @ 30F H ol e 24 A4 BEEAT S 2 (8] VR & F2D s g BE |, DUMEAERA
DPLL #1500 T R Oppm BRI RZE . fFEXFENT , APLL ERBESR EH 5 —> APLL % H 1 2R B S i3 40 Aol 2
e

2457 PLL /i ZDM I, L Zii7E VCO #i i+ & Hh 2% [E It gy 40 4 s o

8.3.8.1.1 APLL (i 12 l/# (PFD) FIHE R

FFEE A AUV EARALAS I AR | 2R TR 2 B APLL VCO S i &b B Tk VCO i,

fep = fxo X Dxo / Rxo (1)

/\l:':‘

* fxo : APLL J:ifEJ2 XO S sk H 55—~ APLL FZEREHEATZ .
* Dyxo : XO M Nf5sies (1=2H ,2=)0H)
* Ryo : APLL XO i\ R 434li#sfE (1 5 32)

APLL2 5 APLL1 B /T OmA £ 5.8mA 2[RI gmfE i R W E , 26K AN 0.4mA. ] 0.8mA B & i F fif
TR APLLY SEELH bR .

8.3.8.1.2 APLL VCO #i%
APLL A48 R ) APLL 274 APLL VCO #iiE 3] APLL 2uE. FIH 7R 2 uh5 VCO A%,

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

M fVCO :VCO b@ﬁ&
* fpp = APLL AHALAG I 23 4%
* INTppiL : APLL N ZAied 8 850fe (1247 , 1 22212 - 1)
* NUMgpry : APLL N 7385188 7> T (40 fir , 0 & 240 - 1, m 24 f , 0 £ 224 - 1)
* DENapL : APLL N 434788 o BHE (&5 240 s gmfs 1 & 224)
- I NUM/DEN b= 7 15 8 A ot S 8 800 2% ik
= 0.125 <NUMgppy / DENppy | < 0.875 ( £ DPLL #5F , dE4fiifH 0.5 )

Copyright © 2025 Texas Instruments Incorporated TR VR 45

1
Product Folder Links: LMK5B12212
English Data Sheet: SNAS844


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS
LMK5B12212 INSTRUMENTS
ZHCSQV3 - NOVEMBER 2024 www.ti.com.cn

8.3.8.1.3 DPLL TDC #i&

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

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

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

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

8.3.8.1.4 DPLL VCO #i%

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

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

Hr

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

* N :INTpp.L + NUMppi/ DENpp L

8.3.8.1.5 B ¥ HIHIF

A APLL #A — N a o diids , a3t — e 6 872 7 it 5/ VCO Ja 7 s i . fe 2 i
i3E A VCO J& o Sias SR A th 0 S b oy B i v SR, Wor AR 8 TS M R T
JITIk K] APLL IS B R il 4 73 A8 {E

APLL2 selected: fpost piv = fucoz / Pnapii2 (6)

APLL1 selected: fpost piv = fuco1 / PnapLLt (7)

OUTI[0:11]: foutx = frosT piv / ODoutx (8)
Horp

feosT piv © filth 2 B SREAE ( APLL2 B APLLA J5 7> Stds i i )

* PnppLio : APLL2 E “P1” Ja 4 (2 £ 13 ) 8B “P2” Ja o4t (2 £ 3)

* PnApLU : APLL1 )ﬁﬁj\ﬁiﬁ ( 1 % 8 )

o foutx : HHETEPAIE (x =02 15)

* ODoyry : OUTx fii i 55 B s Aige it . P AEN 1 2 (212-1) 9 12 53 4ie% . Fr OUT2 fil OUT3
Z AN A S AR AT DU FRAE 12 7o Aids 2 JE i in—A~ 20 £ SYSREF 734iigs , 24 SYSREF i th % B N i%E
SRR 1X S SYSREF 23 4ii#s il 7242 1PPS AR T 1Hz B

8.3.8.2 #fil PLL ( APLL1. APLL2)
A APLL #4740 A3 N 70 8ies | SORF 0 HERR £ 7l DL AR (R e 75 ANk 3l . 3> APLL JERERS

7E DPLL B MiEd iy - A 4% (SDM) =il Thag sk B VCO M, fERENTN |, & APLL #RREM%
H VCO Hgise 2] 55— VCO %,
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EHEHIBTER T , BAW APLL 1§ XO #iAfERN VCBO IR b, BAW APLL ¥ PFD 244> %t N 44
e SR UERT AT LR, AR —ANMERNE T . BHIE 54 BAW APLL IS JER 28 €M 5 P4 — MEHIHE |

PLikE VCBO #ii 4% . SDM <xif#l N 704tk k3573 PFD %A\ 5 VCBO #ith 2 A r s 1 ¥k . 5 —Ai LC
VCO H£4: APLL 1ig47 /7305 VCBO 25l F P ar Lk # VCBO kel XO B eh{E L HER 4

1 DPLL #30F , APLL 434t SDM H DPLL 3t 47 4 DAfE VCO iR 4i e 2 DPLL FfEfm AN . il , 224
DPLL /9 APLL ZRE P FE7n T i APLL2 M VCO1 $i/5364E | W VCO2 ¥ i 2 DPLLA RN ( e
APLL2 535U N 73 SEE ARSI NA AR ZE ) -

8.3.8.3 APLL %K 2

8.3.8.3.1 APLL XO 142

Ja Il APLL XO {5408 7] LAt APLL FEHER) PFD iR Inf% . J8H XO fE4igs 28 it/ N | A B T42& PFD
AR AAARBLE RS . B A B4 . 24 PFD SJCR BN , APLL A7 M 75 1 F- 358 4 m LIS 21 503 o

8.3.8.3.2 APLL XO £ (R) # 4%

&4 APLL #8 —14> 5 fir XO FEHE (R) 2 4ii#s v T3 &Kk APLL PFD AR RS oK | 43 a8 id vl A T-#f A
APLL 43%0 N 4343tk (NUM/DEN) /T 0.125 %2 0.875 . ja] ( #E4fFH 0.5) , @i ntb PLsC 3 DPLL S5k 1E7E
Fil. 50, ATCASSEEf R 0 40a8 (1 7000 ) «

8.3.8.4 APLL R Hiss s

£~ APLL 1] VCO i Bt 43 $U 1% (N) 20 4iigs s 15t %) PFD Bt 78 DPLL #3F , VCO %t th 2 ) i 31 DPLL
SRIGEEAT . KT IRA [FD B 2 | B> VCO Hn e T DL3Efit4h DPLL fag Ak B2 I B 2% | BUER
HAth APLL ) XO #r N\, s [ 52 70 T 2% o

8.3.8.4.1 A% - A i#/4% (SDM) 9 APLL N # %5

APLL 3% N 3 g a8 —A 12 2888650 (INT). —A> 40 A5 T#B%9r (NUM). —ANEE 40 A7k AT 4w fs 24 4
53 BEE 4y (DEN) LA —4~ SDM. INT £l NUM ;& Al 4afEM). 24 APLL 5 DPLL 7E3f %+ —ite TAER , APLL f#
€ 40 7y BEAE VCO o Ese Bl AR % m MR 2 i3 . 24 APLL 78 %0 57 3R 2% iz 47 isF (4% F S 4t 1)
DPLL ) , Tl Z3UEH 24 A alZmfe s> . APLL N 234588 B84 - N = INT + NUM /240 or INT + NUM /224,

£ APLL HHEIZE{THET , APLL /) PFD SR N - 4ss SAE K e VCO SR ( ARIE H1ER 2 [ 24 Lo F):
THEAL) .

8.3.8.5 APLL ¥ E5JEUE# (LF1. LF2)

AFRAXS APLL SRR IE B o MFEAT 9 Re |, IR XO fr A ARG R AL 4L APLL LBW. BAW APLL SCHi/rT
100Hz % 10kHz ( #ATEHE ) A4 fe LBW | TifE4: LC APLL SZ#: /T 100kHz 2| 1MHz ( S AYTE ) /7] 2w
T2 LBW. ¥ 8-22 &/~ 7 PFD/HLATZE K H A1 VCO 5414 N\ Z (A1 1 APLL ¥R BR JE I s 454 o
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Programmable
Loop Filter R3 R4

PFD/
Charge Pump

BIAEWLT , £ TICSPRO A1 ROM T+ 4 BAW APLL it &% LBW. Kt , 7 8kHz 2 K% 400kHz B E % mFe

Lo

& 8-22. G4~ APLL 3R RR IR 28451

JEHER , X313 VCBO 5 7 I sy Hi A A g 7
fH R 8-3 A AERIN APLL IARRIRIR 83 E |, % 8-4 g T4 APLL 1) LBW.
R 8-3. B\ APLL HLfi 2 A1 30 B U8 3 28 ot

Juff (AR b il APLL2 HIBRINE APLL1 FIERIME
ZERTES A ] Y FE 3.4mA 2.0mA

C1 P8 i 52 100pF 100pF

(67 Aha ki 100nF 470nF

C3 P I T 70pF 70pF

c4 A T YR 70pF 70pF

R2 REH Al e 0.183kQ 0.301k Q

R3 P CIE T 0.657kQ 5.5kQ

R4 REY Al g 0.657k Q 55kQ

(1) AMBHARSER BRI APLLX [ LFx 518
% 8-4. B\ APLL LBW (PFD = 96MHz)

APLL VCO 75 [MHz] LBW [kHz]")
2 5600 % 5950 152.8 % 137.8
1 2500 4.9

(1) APLL LBW 3t 43 5%t F VCO T
8.3.8.6 APLL /Ei&#Rr¥%# ( VCO1, VCO2)
A APLL B8 — AN B 2L RN VCO | J538 IR I8 23 38 I He I 1% i R e 5 A e

VCO1 K HA i it 5t R ) 2 BAW IR S BORRIZ B AR A A2 430 , JF A4 2500.0MHz + 100ppm (]
L. VCO2 KA mfE LC VCO , H A% 5595MHz %= 5950MHz 1) %8 AUl | & 757 ot Ho A A4k (1 ASAH
RPN (R E ) .

8.3.8.6.1 VCO

DA AR APLL VCO HEATREE , MM AN PLL 7T CASE B & FR P24t € AR A7 e 75 P g . VCO RS RT Hffi AL
VCO A IEVE I A E AR TAE . fERS b, MR s E A7 2 5 FdTis PLL Ja sh 3R], 2% N W 00 34 ) 22
XO #iNJG , ZE3AT VCO i, N TR UER APLL 85 , TERMEFIRZ AT , XO B &P B4R M8 A4 2
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WA B0, Bl 2 JNORILIE PLL 902 R R 6 3. 75 VCO KRl APLL BIGE 281 | 4ith
YR R (R TR RS ( T RRPRE AR AT L ) LA 1k 2 Bt e

R EALg AR DI PLL {5 A ( APLLX_EN 2 =0 — 1) , ATEISA APLL Fahfilik VCO Ktk il it
AT APLL N 70 JiigsME ( VCO B ) Jo , AIRERS AT L #RAE .

8.3.8.7 APLL VCO W &h /B2
£~ APLL VCO J5 70 S #8 SCRF— AN Al ST 2 A5 K 70 38 -

APLL1 (BAW APLL) 55—~ VCO Jasr¥iigs , 5—A ik 2 4 as %t . VCO1 Ja o 4iias H— Al g2 i) 8 434
PR ANETEH 2 g . APLLY J5 204 ss i &b dive ( +2 & +8 ) 5 div8 1 div2 ( +10. +12. +14, +16)
A LA AL %S LMK5B12212 HHIFTA 4 Mt dl. Wi 24 561 75 2 APLL $2 (L2 AR | 1A 5 2 s E
TovE AR e | A DGR E VCO1 G4 = 1 K554 VCO1 J5 70 4iigs | JEnh &Nl 1 43 4 2 HE 47 9w
FE LASRAS BT 75 1 AT

APLL2 (4t APLL ) f5—4> VCO Ja 4 #liesil Bl (P11 : +2 & +13 ) [ Eish i
8.3.8.8 DPLL %+ (R) - Hiss ki

AL AT AT — A 16 RS | I T DPLL TDC i, B SEiEf R 458l T itE TDC #A
PR . T SRR R MM\ 2 AT TE T O | AT RAE A R 4B I B 51419 DPLL TDC 41 A 84
N

8.3.8.9 DPLL I /A1 ¥4 #.38 (TDC)

TDC H N A AT LN ) R A 28 it b 55k [ VCO [ DPLL k4 i se it £ (i AH A7 . TDC 22 il —
A SRR Z AN N B TR IE T |, %A% ZE B DPLL 3R B 28 31T A0 22 .

8.3.8.10 DPLL FF &g 3% (DLF)

DPLL 37 10mHz % 4kHz fIn] gme ik v , HF Bl seBKT 0.1dB ( S ) r$lshigfE. DPLL F{kiE+}
ShAL SRR PE AT E PR 5 DAL Al B v N R 2R | VR PR R 1A 60dB/ {5 AAE .

DPLL ¥ EgEY: 284 i nT 4 APLL 120501, i VCO SR 8l e 213 e 1) DPLL JEESIN

8.3.8.11 DPLL ki (FB) £-His k%

DPLL RIFESAEH — Al gmfE A 408 (33 47 , 1 & 233 - 1) M—A %5t (FB) # 4% . ml4ifE DPLL FB
I B ALFE 33 ALEEEE > (INT). 40 Aidy1-#B4> (NUM) Al 40 fi74> BE#64r (DEN). DPLL FB 7345 8% Sl N
FBppLL = INT + NUM / DEN.

7F DPLL #i:0 R , TDC S F s DPLL St 7y Aias F Ty A ds sk g 7 VCO Mk . R 7250 5 Al i1-5 VCO 4t
8.3.9 I BT

7 LMK5B12212 | # ik sh Bl 038 5 N 2 B8 S 2%, 8 AN 0 SR Al 12 AN ] g £ 2 20 e 3K B0
g

o RS S FE R 2D (SYNC) PLSZEL P AN B 22 4 @il 2 18] (AR AL [H] 2P . OUTO. OUT4 #1 OUT10 H A5 AT
BRI ZDM [ Thfe | Bl SR AT AT n FE I A2 1A o M N B AR A XS 55 (B ER T 1PPS I8 ) . 155
77 8.3.19.

8.3.10 I EE R /T#

LMK5B12212 X F 5 MR 2 i 2 %, UK ATERIE /B 2AH M 4 4. OUTO F1 OUT1 EANERE — /Nl
B 4:1 ZHE SR REHEE. OUT2 Al OUT3 M@l H—4 2.1 L EH4. Ml ouT4 =
OUT7 it —4> 2:1 L8 E %, k4 OUT8 & OUT11 HLHE =4 2:1 Lk E H 5.
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OUTO 1 OUT1 LY 41 £ E S NRIE , TI7E APLLY J543 4088, APLL2 J54r 9588, 22ph XO B 3:uEd
2 A B LME i 205 . 1) OUT2 A1 OUT3 418k OUT4 & OUT7 45 OUT8 & OUT11 ZHum k) 2:1 2k E
FHE A% EH M APLL1 JG 20 #iias sk APLL2 J5 43 428 ik B4 2 5 .

7 8-5 FI M T i HH IR 2 it SR P A ) T R
& 8-5. i thIR < B B AR L 0

VRS B 5 A% Firih KB IR JiH
2 R78[5] W& NE B OUTO_1 JEAERRARRT |
S M IE 2 i 5 28K B B R48[4:0] i
REFx OUTO £ OUTH SEHIN (0x1 £ REFO , Ox2 5t
REF1) .
X0 OUTO0 Z OUT1 HiHEE 2 B E AR E XO M.

APLLA OUTO % OUT11 ﬁmﬁﬁizﬁ%ﬁmﬁﬁfﬁ APLL1 J5 7 Sids 4

APLL2 OUTO % OUTA1 ﬁﬂjﬁiﬁzﬁ%ﬁﬁﬁ%&i{ﬁ APLL2 J&5 5 4538 4
8.3.11 iy HHE Z S R /75
R IR 2 R AR G, B s E AR E e 2 B R s . 3K 8-6 A T H Il 2 B FH 28 1]
ET

* 8-6. M iEE L B E R Em
i H B 22 B 5 AR TR L]
5 far B ELERE B APLL J5 20 ATER 5 i H s o AT AR 55 B
CHDIV it IR A T ) A
CH/2 a0 H BRI E
SYSREF I ek SYSREF 404k
SYSREF + ADLY o HH IR o B BT BAUE R ) SYSREF 734188 .
W H OB SH P © OUTP NRHF , OUTN N .
#i4 DC EE IRIRES SRR, (OUTX_EN) AN . 2440 g4 H
(OUTx_EN = 0) I} , #ii @i A=4 ( =PI Hi-Z ) -

8.3.12 #jii 7 445 (OD)

T IR B E A 2 58— B AN 2 g . OUT(2:3] i RENEIE AR — N Bk 12 (i 20 43
#r. OUT[4:5]. OUT[6:7]. OUT[8:9]. OUT[10:11] J#I&E %A —4 12 frfth /o Mids , H5 Ak 20 fu
SYSREF s 4lds ik, it 73S T A 22 6 52 P 28 250 5 (0 0R A plddme 2 B o it A%

OUTO = OUT1 @i —A™ 12 firf HiEiE 24128 (CD) F1—A> 20 fi SYSREF /3 4iigs & 1E—i# , MESHF 1Hz
(1PPS) % 1250MHz if th#i#. M VCO Hlfai , s ifE /& PLL 5204 (P). it i@ iE 7y $iids (CD) Al
SYSREF 434i# (SD) {E 7 (P x CD x SD).

Bt , 76 BAW APLL J& /0 A8 4 5% B AR 0L R, 4 12 ROl iE 40 45i8% (CD) SCHF 100kHz % 1250MHz [1yf Hi 43t
(B I TG B A K Eh 3R SRR RS ) o SYSREF 4348 (SD) AT LA Rk , BASEIUIEE 1Hz
(1PPS) FRfIRI B .

RN 2045 8 2 et P I e gy L R EH 28 10 R — 4> VDDO_x HEJSAtEL o AN P 0 A as |, AR L e DA S
A . 4T OUT[2:3]. OUT[4:5]. OUT[6:7]. OUT[8:9]. OUT[10:11] s A& N4 2H |, 2415y B 5h 2% 5
WeEE I | B S Es S E S . KT OUTO BR OUTA Jid | 4% i IKShas gk 28 HIIE | % 20 4 8 2 1 Sk
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8.3.13 I #ER

LMK5B12212 fig1% i ik 418 Th g 18 B4 i B . BEANIEIE oy Al B A TP &R — N T g B S R A B 7 28R
&P SYSREF 434 f5 , it i mT LA BN AT g fE i S A 207 2818 . SYSREF £ 4B iR FIAR L AEIR o

> 12-b Channel
APLL Divider and
MUX CHDIV static — OUTxx
) digital delay 4|
SYSREF/
1-PPS
Pulser
SYSREF/1-PPS
20-b Divlder and SYSREF/1-PPS | | ouT
SRDIV Dynamic Dynamic Analog yy
Digital Delay Delay 4|:|
& 8-23. T YmiEFRA M)A H TR
8.3.14 ¥t st

FEAI B ( OUTX_P A1 OUTx_N ) " HUMAC B o — A Z 404 IKsh#s. OUTO o OUT1 i 3¢ Fpf /M Hi ot
AW 1.8V 8 2.65V LVCMOS il IX3h#5. N T 3RS AAN AR i Bp |, AT DAL E GPIO1 F1 GPIO2 >k
G AN ZE 4 S AT SYSREF/MPPS it 4:4ise s

AT HBEIEAE T H A LDO fakes , nr$E b @i PSNR |, F 5 KPR EE /b B H 5 ik 7= 5] i i £l 2l A 2%
B M TERR, i T BB AL LDO Falkas | % i A ss (9 o 4208 . ARALE S FIRLE) ) % VDDO_x
HHL R AN B

OUTO A1 OUT1 i#IE ( ZEEE %5, o Angs MoRkzhgs ) JEid &N B i 5] (vDDO_0_1) fikH . [FIFE , OUT2
M OUT3 i@iEH VDDO 2 3 fitH , OUT4 % OUT7 H VDDO 8 TO 11 ftH , OUT8 % OUT11 H
VDDO_8 TO 11 fite. &N H B VR 5] BIER 2GR 2t 3.3V LAt el | B A A FEAH B2 (1)t t 2 At o

AT DAAE FH A FH ) B b it DA Dh € .

8.3.14.1 Z4r%

724y HSDS Xzl #% B A Al gwF2 11 i I I (E IR B (Vop) FIFERRHLE (Vem) B . Vop RN 0.4V 2 1V, K4
N 100mV. H=A Vom & fE4E ] - S1. S2. S3 LK S2 + S3. HSDS IRFh#s ] &2 & , LT AC-
LVPECL fr Hi i s sl Hofth 22 0 H o A0 A5 35 R e A BRI v Vo WEE. , U HSDS IRsh#8 n Bk & , i
T LVDS #iH .

FE5: 11 HCSL % L IKBh 22754 PCle Frdt |, FEEAHH 50 Q A2k, T @K L il B 75 SEr Bl s il i &

THZ R 8-7 DL T R Z /0 kT, 2B v URFIE BT AR Vop AT Vow IR AES .

R 8-7. ZI R E
Z25 BB ARRA Vop , S1BUH [mV] FF#HERE Vem , S2UE [mV] Vem FHHBE
HSDS 400 350 S1
HSDS 400 700 S2
HSDS (LVDS) 400 1250 S3
HSDS 500 400 S1
HSDS 600 450 S1
HSDS 600 800 82 +8S3
HSDS 700 500 S1
HSDS 700 900 82 + 83
HSDS (AC-LVPECL) 800 550 S1
HSDS (AC-LVPECL) 800 1000 82 + 83
HSDS (AC-LVPECL) 900 600 S1
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R 8-T. ZoriHiEIN (48)

SV URF BT Vop , #EUE [mV] FEHERE Vew » SUE4E [mV] Vem FAFR B E

HSDS (AC-LVPECL) 1000 650 S1
HCSL 750 350 A3

8.3.14.2 LVCMOS #iH

OUTO 1 OUT1 B H4A P Al N @ s BB WA 1.8V 8k 2.65V LVCMOS k#1158, &4 LVCMOS #i i #a] fig
BONIEw . ettt | siE 22 o mE IS G SMCHF . LVCMOS fi i s T (Vo) HELESL LVCMOS %t
FEL S P20 1 PN 5 ] 4 F2 LDO Fa 28 HLJE 1.8V B( 2.65V IRE.

T35 P AR AL 75 B R B R 1 ASIC BAbEEZS I Bh , @I LVCMOS #ixl. LVCMOS %t iy £0 2 B A
KRR IS S BZ ] g2 st KPR |, IF 20 0 7 5 & 21 FL A ) 3 MU R 22 43 o i b
b IR ER HEA M X LVCMOS BB, R IR AN O B D AN g 3 28 R EAREAE R (+ - B
=), R ARAE A R T AN E AT AT AT 2R

8.3.14.3 SYSREF/1PPS %

LMK5B12212 w37 ¥ 1PPS % 25MHz [ &4t 3EHERT 4 , 45 JEDEC JESD204B 5t JESD204C SYSREF
Bho Br OUT2/3 24, ATAAT 12 {i it 8 2 Al #8mT DL Bl 20 A2 SYSREF 2w it 47 2. B B R ig
) SYSREF /M asfH , PAGE AR 4 B FH ZoR 7 2 A b AR sk AT i) 1PPS/SYSREF 4% | sk 4E it SYSREF/
1PPS HIARESRAE R . X552 A SYSREF #ilf |, TI @i E SYSREF_REQ_MODE 0x1A[5:4] = 11 LUxf
SYSREF &R #H47T H R AE . W R 75 BN i, B r PAFE GPIO1 8% GP102 & il SYSREF/1PPS.,
SYSREF &R FEAJE SYSREF_REQ_SEL 0x1A[3:2] Wi B N5 SYSREF/MPPS #i it & i i 75 1 V5 AH 5] 1)
.

Al LARRE 75 Z4E GPIO1 5k GPI02 L& #| SYSREF s iigsii 55 |, 76)8 8l 5 IR AL84 i ¥ 3.3V CMOS i
Bl ZRCE SYSREF/MPPS #ith &l , 20K GPIO 1E Rt Ja H (GPIOX_OUTEN = 1), 3 H21E —ANE L
f) SYSREF #i &%) GPIO Bl . Bl a7 a4mfE (OUT _x_y SR_GPIO_EN = 1), SYSREF &#lJfn 5k H
OUTO/1. OUT4/5. OUT6/7. OUT8/9. OUT10/11 H 1E#E 1 Bl (/£ /1 — 4> SYSREF 43 #ii#%. GPIOx & il ¥
SYSREF #iti i TS TR 2 5 , (HEBIUA S 7 1E IR FIk P K A28 2 /. BT GPIOX & #ill A 2 # ik b
SYSREF &3t , At AL

1IE% SYSREF F1 GPIO &) SYSREF 2 [B] & — L /Ny [F 2 2B iR fm . LVCMOS it i 8 & B K R 43
MR AR FHE S RIS 5 2 2 TP I 0 75 A A 20 S A X ) sl RSO I 22 40 He B o

8.3.15 LOL Hjjasn i B 508 &

T iE Y 2 R R AR B RTE A RN IR Bh 28 ET DL B B B R (ARYE MUTE fige 7BIMELE ) - R
WD PLL B LOL K&, @id A E APLL Ml DPLL # 3% #% %l 7 ( MUTE_APLLx_LOCK .
MUTE_DPLLx_LOCK . MUTE_DPLLx_PHLOCK ) , W %0 J8 v ¢ & % . H oh & & ¥ 22 H 80 55 % #5
(OUT_x_y MUTE_EN =0) it , %0 fE VCO vtk 2 i AL A] AT ft B A A IE Bl (R 5 A Fa 5

8.3.16 LEHH HH1# H 5)

JAH APLL B3h# )5, — BAERA LU ME—F1F 5 SE APLL BUE | it st 2 £ JC I Bl BRI 5 50 T BAR 2D 7
AAB) S B, BEEEEA BHRE AR SYNC B

8.3.17 B s i E A B
AR T U R . AR Ad I AR B TT DAL B A I A g R R T
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LMK Device _
LVCMOS driver 0:0 Receiver

& 8-24. LVCMOS % s

LMK Device 100Q % Receiver
HSDS driver D
& 8-25. Hii#A 4 HSDS/LVDS %t &5
| |
HSDS driver ecever
——{ 0
N
& 8-26. XA A HSDS Hy s 1
| |
LMK Device } D Receiver
HSDS driver
H | | .
P 0
50Q 50Q
K 8-27. A4 HSDS HyismiEsk: 2
LMK Device 0:0 Receiver
HCSL driver D
50Q % % 50Q
] 8-28. HI#AE G HCSL % ik
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LMK Device B—< Receiver
HCSL driver
50Q 50Q
&l 8-29. ZLIAE S HCSL % ok
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8.3.18 %} /7## (SYNC)

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

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

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

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

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

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

* SYNC_EN=1

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

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

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

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

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

8.3.19 EHIRH = (ZDM)

DPLL ¥y ZDM [FlBE55 | o] LAMR TR AR B f1h ZDM 4% 1) DPLL |, 7EE 2 ) DPLL E:uEf AFf1 OUTO &
OUT10 4 2 8] SE B 20 F B e PEARAL R &R

TEJ5 F ZDM (B, A ] DRI e (1) DPLL k% A\ B Bh ORIk e 1 &5 ARALEIR . 1] 8-30 fezn T OUTO K
Bna] Ay 28 A IR iy HH R e e 9 3 S i ) DPLL. ZDM =5 B8 i - 76 S N R BTt i 1 2 1) S B 8 PRI AR S &, 2
1PPS #i A\ F| 1PPS % 8% 156.25MHz i A\ %] 156.25MHz it .

HIFoRE OUTO [ 3EIR S A5 B e o A8 E BIaR A, DRI TC 76 K S0 B A5 5 Wi th i el 20BN o

AR AL B ez A ZDM ] DA ET ST APPS FIAIATFF o RS54 B2 ] B 1% DL A2 428 1003 OB AR A7 48 2 P& 0] & 0,
EEF ZDM #E 2] 1PPS /55 , nf DLW E & AS iR 8t DPLLx_PH_OFFSET #4742 , LUK 1PPS #iA
1 APPS Kt op 2 Al AN IR 25T . 24 ZDM T 1PPS I |, 4045 I i e

52 DPLL ] 4w A2 ARAL ZE R TR ol , T AR i+ 5 DPLLx_PH_OFFSET B i i N\ 2 %y HY AR A 15 25 DA N
/N 1ps FRS 4%,
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DPLL + APLL OUTO0 Channel
I X—»
REF — =R ¥ froc fvco +OD OuTO
—>
Phase Offset SYNC

DPLLx_PH_OFFSET

& 8-30. /% A OUTO 2 [8]) DPLL ZDM [E35

8.3.20 DPLL /4724510 %R

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

TRt 9 A1 5 RES 10 BoR TAHIN A, Al A 708 41 50 IR b oo s AR AL DPLLx_PH_OFFSET
Bl . DPLLx_PH_OFFSET 5 APLLx VCO J& 3L K il BURN B 7 48 25 1 LL A3 5] 740 5% o

DPLLx_PH_OFFSET = 2 x DESIRED_TIME_OFFSET x fycox * SCALINGpgc (9)
SCALINGpgc = DPLLx_PARAM_B x (DPLLx_PARAM_C + 1) x 232 - DPLLX_PARAM_A (10)
g

DPLLx_PH_OFFSET : - T 1% DPLL it AHAL (1) 7] 12 25 47 2 {E

+ DESIRED_TIME_OFFSET : B ] DPLL AHAZ A% ( LAFD N ERAL )

° fVCOX : VCOx A%

* SCALINGpgc : F5E T U £ 38 25 2 2501 bl ] 7

* DPLLx_PARAM_A/B/C : DPLL #hH 425 2%, %+ DPLLx_PARAM_A , WIRZFAZ2EE N 0, WA R
Hf A 32,

Bt anRA AR EAE DPLL2 Tl +1ns KIAAALWAS | I LT iKE -

- DESIRED_TIME_OFFSET = +1ns

* fycox : = 2500 MHz

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

- DPLL1_PH_OFFSET = 2 x 1e-9 x 2500e6 x 4672 = 23360

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

* DESIRED_TIME_OFFSET =40ns - 1ns = 39ns
- 40ns H¥iH g (25MHz) (1)JE .
® fVCOX : =2500 MHz
° SCAL|NGDEC = 4672
* DPLL1_PH_OFFSET = 2 x 39e-9 x 2500e6 x 4672 = 911040
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A LLIEE VT W38 8-9 HH A HY A5 A7 28 K Fl i 45 e L B 1Y DPLL 2%,
# 8-9. DPLL M F1ias

FRAH ( P )
DPLL1_PH_OFFSET R550. R551. R552. R553. R554. R555
DPLL1_PARAM_A R567
DPLL1_PARAM_B R548. R549
DPLL1_PARAM_C R566

8.3.21 [7ifv1-##5 (TEC)

Piit i+ 4eds (TEC) AL T REEAEPIAS ( BUE S ) FAF 2[RI EATRE B A0 (R . XL SFR] LU GPIO 51 |
FHEBURBEH |, 82 SPI SCS SR NREWT . (£ GPIO SII# T LAZw AR TEC fiA\. wLAMEH GPIO it
FEAF AP AR R BT BUR B . AR TEC R 25, AR ZRIT BB, MO AT BABl 3 —A> 40 fifd.
I AR AR AR 5 (A 0 22 S T H SR . DI EAS BEAR T 7.5ns , SN A)EE I 59 408, HAABGL T#YIRE. H
T HJA TEC M3k | A b2 5/ [HE TEC_CNTR /) LSB.

TEC %28 (1t s 4% 2 M4 APLL1 VCO #i% + 8 5f PLL2 VCO #i% + 20 B M. 48 LLR A5 B4 AT i el il

3

1. 2L TEC HEEE. v 7 BRI B AE TEC fiaR S F 2 A LB I mTRerE |, EUAT IR IR | (I T
Wb, WERABHTEAL , WP f 2T s A8 i |, R/ HitE e mE 1 2R E

Ao

wn

@752 TEC iR F A I ml 7t 1 iH 8 1 TEC A fres.
A TEC figk S IF L BIfE i 1 iH 8B ) TEC w7745

4. WY A EAN . BIAEL R R ZE R TEC THEER N e R IR DA . % 8-10 41 1 — L83 ILiK) TEC

I BB R ) AT R IS ]

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

TEC_CNTR #Fffes 0 A A 31745

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

(11)

PLL J& VCO #iz TEC iRz TEC B4 (t) BHEEAT 7

PLLA1 2500MHz 312.5MHz =3.17ns =58.6 434
PLL2 5950MHz 297.5MHz =3.361ns =61.6 434
PLL2 5898.24MHz 294.912MHz =3.391ns =62.1 434
PLL2 5625MHz 281.25MHz =3.556ns =65.1 434
PLL2 5600MHz 280MHz =3.571ns =65.4 435
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40-bit counter duration before roll-over

APLL2 2" x3.17ns = 58.6 minutes
5595MHzto — /20 >
5950MHz
MUX ———————— 40-bit TEC counter
APLL1 I o
2500MHz Using TEC Clock
of 312.5MHz from PLL1
t=3.17ns
40-bit TEC field split across six registers \
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

& 8-31. TEC BéhAlit# 2%
8-32 JE/R T JIl i H s s A IR A

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 TEC_CNTR_EN =1
- Captured trigger event. No more — —=N
TEC_CNTR_EN=0 trigger events update TEC_CNTR
value. Captured TEC_CNTR value is
now read back.

TEC_CNTR EN=0

y

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

& 8-32. TEC fIREHE
8.3.21.1 i & TEC Thfe
1. &P PLL RIXSH 11408} (TEC). BT TEC KH8MIR A , BAW APLL RJ $ 4t =k FE fO I el &, (H2
145 APLL (LC VCO) 22 (RS K (K Bl 5 1 (7] o
+ @i REFO_MISSCLK _VCOSEL # % Jy 0 skik# BAW APLL .
« @i REFO_MISSCLK_VCOSEL # & AN 1 kit #1L4 APLL J5.

2. %FF GPIO 8¢ SPI FikfE Nk k25 LI TEC i 2 E#3K 2] TEC_CNTR FE. f#if GPIO A7 E SPI SCS
Sl AE AR R 7. W LUK GPIO 51 A T HoAt H 3% |, £ 752 nl 5 F TEC Dhig.
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« JEiF TEC_CNTR_TRIG % & N 1 Kik# GPIO fil & 2% .
« JEIK TEC_CNTR_TRIG % E N 0 KikH SPI ikl k4.
3. @il TEC_CNTR_EN #E N 1 k)3 TEC iH3%%.

8.3.21.2 SPI fE AR IR

% TEC_CNTR_EN = 1 i , TEC i3 #3 &1 SCS FRITAL &4 #£ 8] TEC_CNTR 7B . 7EHATIELE
TEC_CNTR B MSB 1] SPI 42 J5 , SCS LA B A 2K TEC tHE#i$i %] TEC_CNTR ¥ , H
FiH TEC_CNTR B LSB.

& 8-33 JgR | /E B A7 S L 1) B AE TEC It a] | 178l 8-34 J@7R T 2 7 5 B 5 0 o

K 8-33 o~ , 7E12HL TEC_CNTR MSB 2§l , 4~ SCS T iE#l& sk TEC 1155 .

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

S | | | o o
e Ve \ e

counter counter counter

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

& 8-33. TEC B iE

Kl 8-34 R, IS EE — I A A 35 A2 TEC_CNTR 547238 , AT ATE SRR 2 AT S U Al 38 TEC 114
L IERD SN SE (BTN

Read Read Read Read Read Read Read Read

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

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

< | L
\ TEC \ TEC

latched latched

& 8-34. TEC L 5iH
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8.3.21.3 GPIO 3| ji{E N TEC fllRIR

7t GPIOXx_MODE = 0x27 (TEC_TRIG_SEL) Kfxy TEC Ihfeik#:r) GPIO 5l i b ¥ vl 78 Fir i £ 1
(GPIOx_POL) i1y 4% TEC {E#ili3K%#] TEC_CNTR . 7Rl TEC_CNTR Bt LSB Z Al , J54: GPIOx
S A &% TEC_CNTR 7B T — D8 ¥, & 8-35 @/~ T1# /] GPIO #ii3k TEC MK,

Read Read Read Read Read
SP1/12C | 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

TEC_CNTR field is no longer updated from a trigger event until TEC_CNTR LSB read 3 isno longer

is complete 1lus updated...
GPIOx J | GPIOx don’t care | | | GPIOx don’t |
care
TEC captured TEC captured

& 8-35. 8 F GPIO #i3kf¥ TEC
8.3.21.3.1 7540 : {&/H TEC A1 GPIO1 1E it Bt f7 [T i 2

1. WIEFERE TEC H7as. a4t -
+ REFO_MISSCLK_VCOSEL 4 0, LA#4 VCBO #i% / 8 H T TEC W #hig %
« TEC_CNTR_TRIG = 1 fii T GPIO1 fiil &z #%
« TEC_CNTR_CLR =0 Al T IE#ig4F
2. ##& GPIO1_MODE = 0x27 (TEC_TRIG_SEL) JR# 75 £ % & GPIO1_POL ( fEARGIHEE N 0 IR R
HSPH RN ) -
76 GPIO1 24t BT LUK /T TEC THERE i $83] TEC_CNTR FBH .
4. BHIRELEIFEM% TEC_CNTR FEL.
« JRM : 1st_captured_TEC_value = 204 354.
7f GPI0O1 24t FFH#%.
6. B IREEHUIRZ % TEC_CNTR FE.
« snfi] : 2nd_captured_TEC_value = 76 516 568

w

o

8.3.21.4 HAfth TEC ITA

TEC s Frsat-Hot e M 240 - 1 B3 0.
o FH P A AU E 12T B E TEC B2 (A2 75 L BlFE . TI ZWE T A ahfilok F4 (R esn ) Zariid
P)# TEC_CNTR_EN A RAHN L E A7 TEC 1155

REFO_MISSCLK_VCOSEL B i ik £ Fr A M N fF A VCO SRk AT FL AN G o SL vl B30 UE | Rtk , g
REFO_MISSCLK_VCOSEL &A= 50k , M W] 8 75 228 37 v 5 5 B A B R BN B0 AIF 27 A7 2% o W SR AEAS 47 19 1) B e
REFO_MISSCLK_VCOSEL SRIGIE V1545 | ] G2 5 35000 FH I Fk bR 00 2 1) 22 o 3 ) o8 P O ok e A 01 2 0 9%
JHkRS I 25 ) SR HE R R I A E AN A, IR DPLL & TIRFPIRES .

24 TEC_CNTR_EN =0 it} , TEC i+ ¥#8(3r BARE |, BIHEEE v 0. 04k , AT LA#4T A TEC_CNTR_EN i
0 #E4oh 1 T —Ze B R Kk 2B ik e A A A 2 o ) TR0 = fE: , DRIl = RS FEAR T 3T A GPIO B A~
SPI CSC fil & #& 51 AR X I & o
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8.4 A ThREAE
8.4.1 DPLL =T RA

DA &4/ 4 7 B 8-36 finif) DPLL BT R4 . MEEIB % O A ARt

8.4.1.1 HHET

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

(2) See DPLL Reference Input Select

Flowchart.

Holdover: History "
Initial holdover frequency
accuracy determined by

averaged history data.

A4

Valid Input
Reference Available for
Selection? @

Lock Acquisition

See Device POR
Configuration Sequence
Flowchart

Holdover: Free-run " No valid input
Frequency accuracy reference available
determined by free-run

A

tuning word register and
XO accuracy.

Valid Input
Reference Available for
Selection? ?

Lock Acquisition
(Fastlock)

Phase-locked to
selected input

DPLL Locked

(Hitless)

Valid Input
Reference Available for
Selection? ?

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

A

v

DPLL DCO takes effect.

Loss of Ref (LOR) on
Selected Input? @

Is Tuning Word
History Enabled?

Is Tuning Word
History Valid?

& 8-36. DPLL Z/THR%&

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

8.4.1.2 H{E IR

DPLL & I s B it N AR BUCE U0 s NI oo 248600 ) 2= 0 — NG R0 s NI AP, PLL i@ 23R EH Higfr
BB R R, | 3Rt DPLL BEh8i3RE . LMK5B12212 ¥ Fastlock Thfg , JoH DPLL <: Ik i 5 B 58 55 (R FF
%7 5 LD B e i TR . MBRIGE G |, IABSHT B W BN IE H G B IR % 138 B (BWppLL) -

8.4.1.3 DPLL #4fi%e

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

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMK5B12212

HXFIRE 61

English Data Sheet: SNAS844


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS
LMK5B12212 INSTRUMENTS
ZHCSQV3 - NOVEMBER 2024 www.ti.com.cn

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

8.4.1.4 {R¥F
LRI R HE 2K (LOR) 15 0L HLSA W A R AR, DPLL #E A GRFFRE.

WA stk sk (DPLLx_HIST_EN = 0) , DPLL 2§ f — it #MS DPLLx_FREE_RUN[39:0] FE , &% FB %
W EAX T DPLL 20 T CRFRSIEE . 0 A2 R 2L T DPLLx_FREE_RUN FELAE 1

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

EFENAR RIS | LOPL 780K B A 2% (LOPL — 1). LOFL #r&#k DPLL #i 5 R ub iR ()56 R R B R
ZVUHE N . EREERE , LOFL (AL | UAS T , B IEEFAE 8EE N IE.

245 A OB R, DPLL 2538 AR AR 050 P i NIt 1 S BH R 2 H A el B
8.4.2 M5 IR% 4% (DCO) HERIG 178

N7 S2FF |IEEE 1588 Al HAth il b5l 3 ], DPLL 323 DCO Bzl LASZHL/N T 0.001ppb/25 A B H s 4 45138 1
#, DCO w] LM# A DPLL DCO #5418t APLL DCO ##i2k52. 24 DPLL WX FigfTh , DPLL DCO &
B 2 DPLL 43 F. 34 DPLL &b FARERIRAS SR AR , APLL DCO &% 4 % APLL ¥

8.4.2.1 DPLL DCO #
24 DPLL 8l , nTLUE M DCO #i: (DPLLx_FB_FDEV_EN = 1).
f#H] DPLL DCO I I SR = R 77 2k il 4314

o BAATAR AR

- £ DPLL_FDEV i fiw % &

- BN 8 (LA AFER RS FH w22 I 36 326 ek
« GPIO X%

- BT 1R GPIOX fi k2%

- XS 5 s E O B 20 () 22 B AT SR AR K 1 8 DPLLX_FB_NUM.
o AAATARLLT

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

Al DL — > 38 AR w22 7 17 4% ( DPLL_FDEV £7 ) Xf DCO #i% & K174 f%. DPLL_FDEV 1 &7
DPLL 73 B i o A as 1 24 50 40 _Eon b sl 2 A , F T8 VCO %t i) DCO Mm% .

Al LU i Bk 4 (DPLLx_FB_FDEV_UPDATE) s 7 al i 51 241 (GPIOX) k4% DCO 4% (FINC)
AR (FDEC) H#i. 44w LUE 12C 5 SPI 5 A\ DPLLx_FB_FDEV_UPDATE % {7 #& i 2K s i i 4 14
AT DCO B . S5 0 #4{f DCO MZEixgmfR b KigHy |, M5 AN 1 4 DCO Mz b Kid. SPI ]
PASEELLL 12C SEPLY) DCO HEHHER |, I SPI 195 N B s .

%+ DPLL 5|54 ( GPIO L) FDEV_TRIG_DPLLx #1 FDEV_DIR_DPLLx ) it , FDEV_TRIG_DPLLx 15 X
i GPIO 5| I L2 % DPLL % F#H M i) DCO B3 , FDEV_DIR_DPLLx 5% X % —A4> GPIO N ¥k g
FDEV fill &k #4f) /7171 . FDEV_DIR _DPLLx =0 #/~1E , FDEV_DIR DPLLx =1 £/, XFE—K , GPIO 3|4
FIE FINC = FDEC %\ . 3 FH 2 A 2% 510 B /8 15 Bk 58 B 6 KT 100ns , A BE 1 P9 30 R PRI Bl 3. Al
FH 51 Bz SIES , DCO BB R U R | 7/E 5SMHz LA R .

222 DCO %41 (DPLLx_FB_FDEV_EN = 0) i} , DCO #im#s s 45k , H VCO %t i h DPLL /%%
TS Aas I SRR 4 PR 5 .
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APLL
froc —»{ DPLL [ ® > fuco
FDEV Pin Control 1
DPLLx_FB_FDEV_EN
GPIOM/TRIG [} FINC
) DCO
I Logic FDEC | step
GPION/DIR [}
) )

DPLL_FDEV
FINC/FDEC Register Control

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

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

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

& 8-37. DCO BRI %I

8.4.2.2 DPLL DCO FHXHHEBR B K

74 DPLL J5 H DCO #:0)5 , nifd A 72K 12 1F&E# & DCO S b KIS (UL ppb ( T2 — ) NHAL )
Fi ) DPLLx_FB_FDEV 2747 #%{f .

DPLLX_FB_FDEV = (Reqd_ppb / 109) x DPLLDEN x fVCOX / fTDCx (12)

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

* Reqd_ppb : AT DCO #i%H K (LA ppb AL )

* DPLLpgy : DPLL FB 7388 43 BHE (1 5 240 | 2747835 0 = 240)
* fVCOX : VCOx #ii&

* fTDCx : TDCx #li#%

8.4.2.3 APLL DCO HiZ ¥

P55 N\ DPLLx_FREE_RUN 7777 2% 7 Bk % APLL DCO. 4 DPLLx_HIST EN =1 i |, K AT M XA
$, 24 DPLLx_HIST_EN =0 i} , DPLLx_FREE_RUN f{&ifi-T- APLLx DCO 431 . AJLAM APLLx_NUM_STAT i
[0 % APLLX 4.

fE 5 A% APLL DCO #20)5 , w7 2 13 iH 53 & DCO #iF DK ( UL ppb ( HMerz2— ) N
f7) i) DPLLx_FREE_RUN FBffi. DPLLXx_FREE_RUN 2 —MNE S8 | 50800 S2bn g FE o] 1508 — 5
il KM

DPLLx_FREE_RUN = (Reqd_ppb / 109) x APLLxpen * fycox / foprx (13)

Horp

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

* APLLxpgn : APLL FB 43451884 BHE (240)

* fVCOX : VCOx %ﬁﬁﬁ

* fpprx © PLLx AL I 2345 %

8.4.3 APLL #iF#14)

2 DPLL A FERERIRS SR R | iZ8FEnT LA 5 N 40 A7 77745 DPLLx_FREE_RUN[39:0] >k 37 #F APLL
AR I an R IEAERT B AL T iz AT e g 25/, I DPLL &5 APLL Wiif | {EH 2 5] LR B A R
ARG E o

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

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

DCO
FDEV

APLLX_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

& 8-38. APLL DCO ##=,

HWRhiEE APLL DCO %1%k 75 1%,
o YA B
- %'® DPLLx_HIST EN=0
- % APLLx_NUM (APLLx_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN
* APLLx_NUM_STAT & H iz fia% , KRk,
DPLL FFiguEN S 4 i34 DPLLx_FREE_RUN f&3k1& 2 APLLx_NUM_STAT.
- DPLLx_FREE_RUN & — 40 {7 — 3k %MD
o FEXT AT R
- #%® DPLLx_HIST_EN =1
- DPLLx_FREE_RUN f{f LA a7 47 85 AP A S BA 27 4745 8 XS24 T 45 N 2] APLLX_NUM o
- WURTE LMK SRR e — A 2 i k42 55—k DPLLx_FREE_RUN 5\ , U B % 4 15 R Ek e ot
FHEFFURBUE APLL 43T
- DPLLx_FREE_RUN =54 N #4 2 APLLx_NUM (APLL_NUM_STAT) H 2 J5 &% & —Mr&.
8.4.4 #1EiE3
8.4.4.1 #4f LHEfr (POR)
K 8-39 JE R T 8k EHE AL (POR) BLEF5. 24 PD 55| ikt B N L ROFERE #m PR AN | stk E
POR. 7£ POR J& , K<k £k i AT40# 0 (12C 5 SP1) . LMK5B12212 i@l i) FiZw 2 A # ROM Tlik %

SCFETIRC B A F R E . nIgwfEN) EEPROM i )2 ol seIbf i N 4h RS JE 8. AR BEmENIEAER | 153
BE e o
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Device POR

Power-On Reset
Configuration Sequence

(POR)

Hard Reset

PD# =1

PD#=0

Select

GPIO1=0 SEEE 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

l

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.

l

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

Hard Reset

SWRST =0

A

SWRST =1

Normal Operation

See PLL Initialization
Flowchart

& 8-39. 2344 POR 77

JAshiE , 42Js SWRST (R23[6]) £ M ¥ 8 shas tEWIME L 51 A1 APLL BEHEIRSHL (1550 1K 8-40 ) . £ POR 2
JalEi APLL FFFEesh , Bk 4R SWRST , UMEEHHENTH APLL 5 Hxd 554 i Al SYSREF J&IE /341
25,

Pl 4J5) SWRST B, APLL %t ir b nf 2w, B3] APLL FRUGREUBU N 1k ke T4 APLL B4
A LUK H B APLLX = 60 (APLLX_SWRST). 7EfEk 5> APLLx I3 A7 850 , B7E S 80 J5 i
APLLX_SWRST. #iltn , WiR{E S APLLY %5 f7as , WA H APLL1_SWRST , Jf HAX APLL1 firth 250 # iy
1M APLL2 % i ORFFASZ T4

ELL B ATRE K H SWRST :

o HTESI R Z EAPAT AR E NERIERT .

o LRSS EE T XO M NABHIEAL L INX BN LKA S OKEN 2% (AR K S B T 2 RS )
GPIO 5| . R4 DCO 517 a3l .

* 41T EEPROM ZwfL .

LB FEUK H SWRST :

o il 12C 8¢ SPI IBXUK Z A7 88 BT ( Q07E 5] 55 347 St B 0 ) .

* YfiLE ZDM Hl SYSREF ZFf7aht . AN 4 SYSREF /) 4i#sfs , WA Z a0t

o MBI APLLX 294728 FLTA APLLX IR 8 b W A 2 i f3S o
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DU SN 83Uk B 5k APLLx_SWRST :
o MBULOEIE TR AAR , B RFEEA N APLLX ST AT-HHAl APLL % H: B8k .

8.4.4.2 PLL B#)F%)

8-40 JE/R T POR Z JG—% APLL Bz 4. I FIHiE A T4 5 SWRST 2t APLLx_SWRST Z 5. At
A& 24 VCO Kk |, fE VCO RUETFUAZ 1T, APLL FEUER S R IE AR B ik ke ® . B, VCO K4k
W3R IR APLL Alfgy He sk eh B 50 .

Device Configured
PLL Initialization Sequence

See Device POR Configuration
Sequence Flowchart

XO Detected

VCO Calibration

A4

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

Device
Re-configuration

Program registers
through SPI/I’C

Ref. Input
Validation

v Valid Input Selected

DPLL
Lock Acquisition

DPLL
Locked

A 4
See DPLL Modes and

Input Selection
Flowcharts

8-40. APLL ¥J254LFF51

8.4.4.3 FHFAELE KB BIEIN

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

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

2. #%Ji 2 : ROM — EEPROM
a. BHEMNHF—A ROM WHES) , S5+ EEPROM #E MR A28 | 78 XO. APLL Flfy i IR0 28 g
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b. M0 DPLL % & 5 ROM TIIULED , 2 APLL &R 52 ULESH |, 158 ik, st , eidlTEm
BT (AL APLL. Z:F] DPLL ) il & .
3. ¥ 3 : ROM — EEPROM — &4 N %HFE

a. ENHAF—A ROM W ES) |, AR5 K EEPROM B &3 284F |, 3-8 5 XO. APLL Flf H Bk 25 B
B, ERENEHIT 12C %, LLEHRE EEPROM i H 2274725 ( DPLL. SYSREF #
GPIO) .

b. 4 DPLL Al APLL &% & A5 ROM TUULECH |, #5451

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

8.4.4.4 GPIO1 il SCS_ADD )ik

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

7t POR i , GPIO2. GPIOO 1 EE_ROM_PAGE_SEL (R20[6:3]) #Z# k&2 Mukw TEHM—1 ROM 7. EE_ROM_PAGE_SEL FE{FfiffE
EEPROM |, ] #RIN1XE N EE_ROM_PAGE_SEL = 0. ROM H1 [} i %7 74 WL A EBLEREAE ( #E/5E ROM ) it AT I E | Al i gwfs. A%
AR ULIAE Z LS B | SR LMK5B33216 42N 315/

% 8-11. L GPIO2 A1 GPIOO ¥ ROM 11

POR it GPIO2 | POR Ftf GPIO0 |EE_ROM_PAGE_SEL = 0 I} ROM 1§

L ROM #; 0 7. XO =48MHz , REFCLK = 25MHz , %t = 25MHz. 100MHz. 155.52MHz. 156.25MHz. 161.128125MHz. 312.5MHz.

L H ROM % 1 7. XO =48MHz. #iti = 25MHz. 50MHz. 100MHz.

H L ROM %5 2 7. XO =48MHz , REFCLK = 25MHz , A %394 156.25MHz.

H H ROM %5 3 71, IhkEAE=. BT PLL 25H1 , Frd o< .

L M ROM % 4 7. XO =49.152MHz , REFCLK = 19.44MHz , %t = 100MHz. 312.5MHz. 800MHz.

M L ROM #%; 5 . XO = 48MHz , REFCLK = 156.25MHz , % = 100MHz. 125MHz. 156.25MHz

M M ROM %5 6 7. XO =48MHz , REFCLK = 25MHz , i %3 312.5MHz.

M H ROM #%; 7 . XO = 48MHz , REFCLK = 156.25MHz , %t} = 100MHz. 125MHz. 156.25MHz.

H M ROM #%; 8 7{. XO =48.008MHz , REFCLK = 156.25MHz , %iili = 25MHz. 50MHz, 100MHz. 156.25MHz

% 8-12. ROM 40 HA
ROM X0 INO IN1 ouTo OUT1 OUT2 OUT3 ouT4 OouT5 ouT6 ouT7 ouT8 ouT9 OUT10 | OUTM

0 48 25 25 25 100 155.52 155.52 | 161.1xM | 161.1x(" | 161.1x(") | 161.1x(V | 156.25 156.25 156.25 156.25
1 48 25 25 25 50 100 100 100 100 100 100 100 100 100 100
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
3 48 156.25 10 100 100 100 100 100 100 100 100 100 100 100 100
4 49.152 19.44 19.44 3125 3125 3125 312.5 3125 312.5 312.5 3125 3125 312.5 312.5 3125
5 48 156.25 156.25 125 100 1002 100 156.25() | 156.25( | 156.25 156.25 156.25 156.25 156.25 156.25
6 48 25 25 3125 3125 312.5 3125 3125 3125 312.5 3125 3125 3125 312.5 3125
7 48 156.25 156.25 125 100 100 100 156.25() | 156.25( | 156.25 156.25 156.25 156.25 156.25 156.25
8 48.0048 | 156.25 156.25 25 100 100 50 50 50 50 50 156.25 156.25 156.25 156.25

(1) WHPIR % I B A A 161.1328125MHz,
(2) MEMBEEEER , EEEH L EIE.
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8.4.4.6 EEPROM B E

24 ROM T2 2 Ja Bh I B R i) | 4 Rl EEPROM SRR & E 5 S A shi il 4. DPLL. SYSREF #
GPIO #f7# A H EEPROM {Hi% & , 1M & H ROM TUES #thtk. 1M ROM T1hn#k DPLL W B X R4
0, W) APLL 455181 E B XO M. 1EIEMIBCE DPLL %9748 )5 , DPLL Eutfi NEIRL A 2k, FE7T BLAH & 3
DPLL.

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

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

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

8.4.5 42
8.4.5.1 THiBEMER

LMK5B12212 15 TU /N 17 fif 25 23 [

1. HAEH - BRI HNA GRS E .

2. ROM - WA A28 % A (DPLL. SYSREF. GPIO. XO. APLL flfiHakzh%s ) - BA P AR RmER
BRik ROM T, i5Z % ROM TikFF.

3. EEPROM - Q& 777 st B ( APLL i ) - w L@ 12C o SPI 2 R4fE (i Kgnfe i A%
BB AN KBUEM ) - iE3 0 EEPROM B 2.

4. SRAM - {4 5 EEPROM M [F (it A HEmss . A HF % EEPROM #4740 f% .

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# [——»|
Control/ GPIO0 [Je——»
Status Pins GPIO1 [Je N . <
Device Serial Registers Device Blocks
GPIO2 [l¢—»  control Interface Block Interface | (Inputs, PLLs,
and h | Addr: 0x000 to 0x50A [~ v Outputs,
Status Data: 1291 bytes Monitors, etc.)
SCS_ADD [J—— > <
I’C/SPI -
Pins scL/isck [F——
SDA/SDIO [J¢——»,
Memory Memory
Interface Interface

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

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

A
Select EEPROM Mode

& 8-41. SpfFE]. FASNFESED
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8.4.5.2 B FI#EH]

B, R FHLEE (MCU 5 FPGA ) [ ffi fl 12C =% SPI kWML ¥ I s M 27 4728 | IFVi i SRAM #1
EEPROM it 5t . 5 7] DUIE 3 40 3532 45 45 ) (GPIOX) MUK 75 51 B Sk 45 ) A0 0 Wl 5 o 28 e 1k o 55 3 50
LMK5B12212 ffi ] —A 2 FA5 Hbhbfl 1 = B .

ERAEVHENT , LMK5B12212 AT LM H A —A4 /= ROM Tifl EEPROM 7 & 4T H A 8h , LAMEAE S 4F
POR W WJGELZF A7 5% |, S 2314 R 5l .

8.4.5.2.1 #FL TICS Pro #1747

M EVM 4ifE [ TICS Pro #ft TREE — oD icitimis , WA AR P IEF Ot 28 tHERRDE
NI B AR A A A B E . T DL A AR AR A I (SO U Nt # £k ) A1 EEPROM 2 f2 7
), DMELE R SR s 0 LR AE .

WRFE | P PIE TI E2E Adtigdz B AR TICS Pro B CAF (tes) , PUME TI kG A AL AL B % & .
8.4.5.2.2 SPI #Ef7#0

B SPIEHIE O G |, %8s H{E 44 SDIO. SCK 1 SCS 15 5 ) =%k SPI (SPI_3WIRE_DIS = 0). i/ SPI
i}, SCS_ADD ta] FAE i i1 %8s (TEC) fib k2% . 4 & SPI_3WIRE_DIS = 1 I , A LLIEFAT GPIO 1K
SDO PLSZHEPYZeH] SPI [ali.

THLEAFLAE S 81 MSB FROUEUE . 18 AR (L4 7 AL (WIR). 15 Azl B ( A14 5 AO ) Al 8 i
i B (D7 £ D0) , Wi 8-42 fizk. *F SPISA , WIR A 0, %F SPIEEH , %ArA 1.

MSB LSB
2312221120 19|18 |17 |16 (15|14 |13 |12|]11 (10| 9 |8 | 7 |6 |54 [3]2]1

Fistout«— . | A |A[A[A[A]A]A]ATATA]TAT]A D|D|[D|D]|D
T l1a|13f12]11]|10]9|8|7]|6]|5]4 54321

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

& 8-42. SPI 74 BA& R

W SCS EMIRH AT A2 —MHEMW . 24 SCS BN BEALA R PR | 1ZMEE 0. 55— MERIOALE WIR . %
TR 15 LA AL, Hox 8 MR MUE. EEANERN , BT R MR (DO) 7£ SCK 1 L THITHES
B, Bl DLy O AT R A . WERE AT AR AN R, WA SR RREAE . AR TRl
s, HAEALAE SCK N EEIT M SDO 5] ARG B4 i -

MSB Transmitted First

Bit Definition

o O| o

N >
- >
o>
~N O
oo

8.4.5.2.2.1 SPI YL 8fLH

LMK5B12212 2§ SPI Ht'5 NFIE sz iU fE . SPI HE R KB IR & (2 + N) N1, Hed N 2 E S AN BEL
FIEHE 8. EVLEAE ( SPI =N ) R B B 5 in bl 2 b (R e . 7 EALSE WIUE 24 AL
Gifg , i SCS I IR FHK S |, MNZ a2 H 20638 ) 3 2 A7 as bk e 4. BRI AR4m 8 A ( ZUd A A i 58
B ) #Re il 28 E B shit bk Fe g ( BTHR A SCS 5 T 7 5 E AR FR P 2L ) «

8.4.5.2.3 I’C #fr#O

4 GPIO1 =0 i, iZ#HEN 12C & 1 uiig AT |, SCHF 100kHz ( ARt ) A1 400kHz ( PRdiiixl ) ks .
P LA 12C BURE T URE FBC Y B 2R

7 i °C Ml 0T MSB 75 R )i A EEPROM HIft | 752l Fil ELH: 5 A )7 58 & Jr itk T EEPROM 4
# LU 12C HbhA1 EEPROM 21T A % 1y 74> MSB.

12C Hhtik (I #4~ LSB 7£ 3 3t B SCS_ADD 5| R A& 5E Lo
% 8-13 JE/R T 12C bk | X LRI T 12C Mk F 4> MSB f) EEPROM ERiAE AT SCS_ADD KA.

70 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMK5B12212
English Data Sheet: SNAS844


https://www.ti.com/tool/TICSPRO-SW
http://e2e.ti.com/
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LMK5B12212
ZHCSQV3 - NOVEMBER 2024

% 8-13. 12C Huhl %

'2? ;'i‘jik;g i ;\E@”)SB SCS_ADD 5IJiR#& | I1C Hshiif) 2 4 LSB 2C Hihk
0x19 0x64
0x19 0x66
0x19 0x65

Write Transfer

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

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

Data sent by controller device | Data sent by peripheral device

& 8-43. I2C FH B ANMILEEH
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12C B frastttn

8-44 RHNZIF LR 12C Y5 NP G A7 2% % -

Block Write Transfer

1 7 1 1

S Secondary Address Wr n

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

Data Byte o 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 B Data Byte A P

& 8-44. 12C B35

8.4.5.3 EAHF FHMETF
S FIE L HE M R G EHUE 12C 5 SPI W AIAGEC BT FE MR A |, 7T LR LA R —A0d 72
1. AIAFINELALE 12C 8¢ SPI R R 3N (1ESHEEE) ) .
2. KA BCE NSRS, BA R S R B
a. XTRTaHH , BilE OUT_x_CONFIGURATION Zif74%.
b. {XXf+ OUTO 1 OUT1 , i OUT_x_CONFIGURATION il OUT_x_STATIC_LOW #174%.

3. HABIBRLLT F AR Z IR A
IR 2 B A A7 A% -

R25[0] (SYNC_EN)

R21[6] (SYNC_SW)

R23[6] (SWRST)

R23[5] (DPLLx_SWRST)

R23[2:1] (APLLx_SWRST)

4. EEANLLFABERPAT AR DPLL 1 APLL 8147
a. SWRST =1
b. APLLx_SWRST =1

~oo0op
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c. DPLLx SWRST=1
d. SWRST=0
e. R : DPLLx_SWRST 1 APLLx_SWRST & H i& 447 .

5. 7E¥ SYNC_EN 1 SYNC_SW E N |, ilid4eif) PLL RBUIRA 2745 LOL_PLLx , %5%F APLL %
5

6. HILHALLFAZ , ¥ SYNC ENARL
a. SYNC EN =1
b. SYNC_SW =1

BB 2 A % 2R A7 A BRI H T 58 O BT s 1 IR AS
8. WITEHALLTFHNE , ¥ SYNC B N :

a. SYNC_SW=0

b. SYNC_EN=0 ( il HAEx % )

9. Wik , HHELE D IBBRTW INTR) IREGIRE. XBMNASEITER (M) |, AR LEMEE DPLL 1 APLL
FAABMENR |, X7 vl 76 5 sh A A 4T 3 E

N

B, A AERE R TICS Pro ALE AT, AT tes SCAHT tH FE LA A7 dedi Ry 41, Wl 8-45 Pir
7No

B TICs Pro - LMK5B33216 - |
File USB Communications Select Device Options Tools Default Configurations Help

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

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

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

Getting Started When specific features are not used, such as DPLLx or APLLx, a reduced sequence of registers may be produced instead.
Start Page The contents of the output below may be saved directly to disk, or users may copy & paste into Excel, Notepad, or another application.
Design Report | ) - | I - ‘ Wi -
[ : Generate Register Programming Sequence Save Contents to Text File rite Contents to Device
| Programming | g o0 9 5eq (With GUI update, may
[[] Remove registers for unused features | Hex register value only v trigger additional writes)
Inputs
ZDM | Start-up programming sequence v ‘ W_me Contents to Device
SYNC/SYSREF/1-f (direct, no GUI update)

b Outputs # The comments below are the steps for implementing glitchless device programming.
Status # 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.
General | Context 1x030230 # OUTO L
0x03c322 # OUTO Static DC

/& 8-45. LMK5xxxxxx TICS Pro Zmf211H ( v1.7.7.4 HIFHEEE. )

8.4.5.4 EEPROM HiESE
B R HTR AR EN SRAM #1748 . N2l SRAM #| EEPROM H 3%} EEPROM i
T9fE. AREGNTBRELZ RIS |, ES RS
1. SRAM %ifE 5 kMR
2. A1 7T EEPROM 4ifE Fl
B35 N LR & 77153 T EEPROM ZnfE

8.4.5.4.1 SRAM %4705 2R

W BLR =R, AR A AR A AR SO\ SRAM
1. WAESIRTE
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3.

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

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

T T i SRAM Al EEPROM Wt .

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

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

HIEG AN E

EUREE AT E NEA SRAM Hihk.

ARG NIE B 2547 2% 23 (R 5 L R 1224 SRAM F1 EEPROM |, A 2844 BE % 4k 45 1F %32 47 1 A K
FE T it SRAM 1 EEPROM M4 .

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

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

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

© Q20T O

~®o0OTD

8.4.5.4.2 £/ & Ir AR FEX Tyt {7 EEPROM %72

1.

3.

o

THLEHE (VR PD5) .

T AL E S NG sh 278 |, JRef G H N Bl B idiizEsT.
K R171[6] (REGCOMMIT) WE AN 1, KiGsh &7 #5232 F SRAM.
a. HEE YLKt , REGCOMMIT HahiERN 0.

I R20[7] (ROM_PLUS_EE) # &4 1, k& H EEPROM % % .

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

E—NEEF

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

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

c. HE:SEBSM6UIMERT (THEY) SN, MHRAEMT AT H% . ARRRIhET
EEPROM 4w#2 , ISR o VR e 4715 HR T ( 4oy i) [A]— 28 L A 3845 ) .

L R171[2] (NVMBUSY) B 2 #75 BR US55 K2 500ms , %51F EEPROM #if% 58 i

a. VER RN, U PD SE4kE T T 0, 2 NVMBUSY #:i DLk DT EEPROM Zwf2 Ny
1k

I NVMUNLK #3258 0 LA8iE EEPROM.

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

WHE | EEPROM 7B &4z , i<x A EEPROM MM#E 3 27 f£ 4%

TNEEHELS R

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

Set REGCOMMIT

Enable EEPROM OVERLAY

UNLOCK EEPROM

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

LOCK EEPROM

#
#
#
#
#
#

8.4.5.4.3 (E/H E B Jrit gt 4 7kt /7 EEPROM 4572

1.

2.

FREUT ST B () SRAM LS. SRAM LGS ZE TICS Pro Hi2E . 4 % TARGET _ADR_MSB #l EEREV
S, SR 12C Hilkf1 EEPROM &3] fRAs S f) T4 MSB.
I FRIBE % - 8K REGCOMMIT (R171[6]) B A 1, Kk sh 247 #1252 3] SRAM.
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©oNOORA®

10.

11.
12.

a. R YEWmERAR , REGCOMMIT HZhiERN 0.

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

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

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

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

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

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

E—NEEH

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

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

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

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

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

I NVMUNLK % E4 0 BlgiE EEPROM.

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

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

¥ % TARGET_ADR_MSB (#)-+ /N3l 45 47w~

R171 0x00AB40 # Set REGCOMMIT (Mixed Method only)

R20 0x001480 # Enable EEPROM OVERLAY

R173 0x00ADOO # Set 5 MSBs of SRAM address

R174 0x00AEOQC # Set 8 LSBs of SRAM address

R176 0x008019 # Set 5 MSBs of desired I2C address

R180 0x00B4EA # UNLOCK EEPROM

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

R180 0x008400 # Lock EEPROM

B EEREV (W75t i35 47~
8.4.5.4.4 12C ;411 EEPROM #4357/ %5497/ MSB

% 8-14 JL5 7 TARGET_ADR_MSB il EEREV 7B ) SRAM 5 EEPROM il . X5 Hegh 1 HiES
NJTEEERA 75T EEPROM 4fe SN Al DUEFBSOX 23 BRI E.

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

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

B2
1) )

EEPROM HUEEIT 5.
A LIS N EEREV LLi% ® EEPROM MHRIEIT 5 BiATAT 2 F 4% 52 Bl
13 0x0D EEREV AT SEBRAR A RT 38 9
Hfg@ it % SRAM f1 EEPROM #HT4ifE RI& EEREV. #3471 {#
FH) EEREV & 7T i RiE%5 /788 R19 A4,

9 JO AL HE

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

9.1 MHfE R

9.1.1 B 51/751

et LA (POR) R T #8F R 30751
9.1.2 K (PD#) 5/41

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

Z 9-1. PD# #Z#
PD# 5| BRAS BT
0 e
1 EWIE1T

9.1.3 i H25 5 BI#TH 5

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

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

R 9-2. A BHIS HPIRE

SIRBRR | MrH RS POR (SPI) ‘wg POR (I2C) ‘,{k;g& EEEBIT |KRE Ere- LA RS
PD# 1% 2 BPHIN | PD# MWK H P | PD# MR PR S | &P 2 PRI | T 2 BRI
GPIO0 CE# A7 |3 T4 | EEPROM/ |3 HUPAIA |EEPROM/ (3 HIFHIA |15 %K |GPIO RATF
17 POR ROM 4% ROM 3% %
GPIO1 CHE &7 |2 P4 | VDD 2 # P4 | GND 2 P | % |GPIO pNEIPE
17 POR
GPI02 CE# A7 | 3 T4\ | EEPROM/ |3 HIPAIA |EEPROM/ (3 HIFHIA |15 %K |GPIO RATF
17 POR ROM 4% ROM % %
76 R 15 Copyright © 2025 Texas Instruments Incorporated
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R 9-2. FAMBHIGIHIRE (&)

SIHMBTR | Wi RE POR (SPI) |}R7s POR (I2C) [}R& IEFBAT ‘W&} HE L WA
SCS_ADD | fife 4t |3 H1F4 N | SCS 2 A [12C 3 HFHA | FET POR I 2 HFEK 3 | Rig
7 POR Hht % AT
SDIO A& SDIO 4 /0 |SDA 5110 |#ET POR K SDIO 5 SDA #2414 1 S 1T ¥E %
N/
SCK AiEH SCK W ehE N |SCL b | FT POR #1 SCK 8% SCL ##i3 I B 4TI S A

9.1.5 ROM 77 EEPROM

HLE N 5 B S EORAE LR IS TR R G AN R, TR T B AR (CPU, ASIC 5 FPGA )
E FH I B &S XA o IR EA ROM B B A& N H B SR v LUEH 3 E ik B
LMK5B12212 i#174afE. LMK5B12212 4L T ROM T LATE J5 B} SZ FrBR NS i ef | 974824t T EEPROM RL7E
ROM T AN & S BRI o vF H 5 R shit 8l 152 ROM 7%/ EEPROM ## /5, TREZER.

9.1.6 BFEHT/F. BIERHEERES BIRE

9.1.6.1 LELE I (POR) HL%

LMK5B12212 45/ 7 — W B L HE AL (POR) HLE | 1% HESAENE 2 UL N A 54 2 B0 28 HF IR FREE B ADIRES -

« A Vpp WEZHIEHCRITIE 2.72V L E

« PD#BIHICHRTIE 1.2V (/D Viy) BLE

9.1.6.2 MELHLYR#L L H

WE R4 VDD 1 VDDO HL ) 1 LAEE 5 2 OV #HTF2E 3.135V (A 3.3V HIEHIKED |, JF Hikd A 2 5
PR SRR E 2 (RIS RN T 1ms , WITERRTE PD 5 5] AL i e 25 28 B AT AN AEIR 23 4F 10 Lo 1. 1] 9-1
JE R T PD# 51 AT LAE S sl il R G ENLERSD , LU 2 RS B Bh i 5 B0R

USRS AT 2 5 R YR R SEIUARE Z IR BB TR T 1ms , WA ZATREIR PD# 51l . 18 2 MK R FL L
N XO 7z 22 12 2¢ER ik | HLEAE PD SR A 1 ZJFRAE XO FEdE |, A B iR #E VCO JF4 354 24
DPLL H:#Esed.

Voltage 4

VDD_IN Decision Point 3: —
VDDO_x
2 3.135V
200kQ Decision Point 2: =T
VDD_PLLx/VDD_IN/
PD# [ VDD_DIG
2272V

Decision Point 1: —
PD#
21.2V

4

ov

—>
Time

XO Reference: Valid or Invalid

XO REF Valid XO REF

B 9-1. MER YR _E A AR

9.1.6.3 \XUHEIRHL L&

% VDD 5 VDDO HLR AR IR PER S |, T @R A IEA 2 5 T 3.135V J5 45 PLL k. XA BA
JHIIEIR PD 5 MK P 2 P R ok s . PD ST NEL S —ANi%EH:3] VDD_IN 1) 200k Q@ HLFH | 4l 9-2

3
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Ji7s. PD# 51JI%] GND Z A —> w8 w15 A AR L BB — & — > RC I [A] % $. 1k RC I Ja) ¥ %L
T EIR PD 5 R A 2w B P et , LR A WAZ IR R £ T 3.135V. @#il{E VDD B 51 I AT

T+ VDDO HLYE S

o, AT ARG BB B PD# SRS R, DIEIREF RS, ERIETA IR ORI .
W1 XO ) ZE 12245 Frid , XO FEMELIE PD 5K s 3 ZJa AR, A REmRIIIHE VCO FH4iskAa %) DPLL

SEHETAL,

VDD_IN

200kQ

Cro#

L

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

y

—>
Time

Valid XO REF

&l 9-2. AR L e R IY
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9.1.6.4 JERAERSS b A s IR A

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

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

9.1.7 XO 551 2E 18 3ER

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

W XO e JE shi e e sl b i I (B, BT YRR S e AR R M ), T #U0K VCO KR
FFERI TR ZEIR 3 XO faE S5 . N TSLIUCE I, of MEH AKX B 5L L d iR k2 — , % PD 5 MK HEF
B v PR I IR ) XO I eh e g J5 . AT DALE XO e ia e 5 K B a2 Ar , M F-shfil & VCO Ky
PLL 8371,

BAW APLL/VCBO £:5d T.] A&k, SR XO Fuk a8 sh A UK. 24 XO FEUEF 2 , BAW APLL/VCBO 1] LA
FRELE. 24 BAW APLL/DPLL Scxtff DPLL 45 & f# i, XO 2 ZU7E S E B Xt i) DPLL FEUE 2 /A 2.

9.2 RNV A

9-3 JE/n T AT 520 LMK5B12212 A4 HLES S5 JEHE K] . D P9 i FEIE 5| IE0AR S B o re YR 5 | RISt 1 Fl
PEDEB A . R SR T I e AR B 5 B S LVCMOS. LVDS. HSDS. AC-LVPECL i1 HCSL IS4t 1
. BN, A5 CMOS Ik 25 BRSNS I AR & 40 I 28 W 24 SR i 42 3.3V LVCMOS #irth , M &2 XO H A48 21
B ONH R SR 0E . LMK5B12212 () XO 5l A PLiEaZ2 3.3V LVCMOS #i N\ . T i 1 41 35 5 725 2% il B 7E 52 i
LMK5B12212 & , FFER T BE. 248 1/O 5] JH_E i 4038 14 e BELRN R a7 Hb BELI%E 008 40 8 BRI B AR 2
12C =X SPI 5| AL A2 4 1/0 S ImT LUER R FHLEE (KR ER ), MEX LMK5B12212 #E4TgmfE M | I
WEMRES .
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T €4, C5, C10, C11, C12 sized for POR brownout
FB; °P:°“a: !; INOis “"”Seg withstand. Values can potentially be reduced.
vee FB2 optional if IN1 is unuse vee
pe FBl ——03A VDD INO B 1
0402 — 220 ohm
10 VDD DI 41_1vpp_pie ouTo_p ; gg :
a4 OUTO_N
0.1uF 10uF VLTS -
£B2 0.3A VDD_IN1 0402 0402 VDD X0 8 _|vbp_xo outyp (> OLP
0402 ©— 220 ohm outi N [~4 OLN
VDD APLL2 23 |ypp_apui2
ouT2p 12 _02P
VDD APLLL 47 |ypp_apLi1 outzn (13 02N
VDD _INO 33 | yoo o outsp 15 03P
- outs N (-4 O3 N
VDD_INL 37 =
VDD_IN1 ourap L2402 P
VDDO 01 M| ouTaN [-25 04N
VDDO 23 11 | yopo_2 3 outs.p 2205 P
outs N (=26 05 N
VODO 45 28 |yppo 4 s
ouTe p 12906 P
Place close to pins VDDO 6 T0 1155 | yppo_6_T0_11 ouTe N 3006 N
32 o7p
€30 _||10uF CAP_DIG 40 out7_p
oo | o1 I— CAP_DIG oursn [3L_O7 N
51 08P
c32 ||a0uF CAP1 APLL2 22 ouTs_p
CAP1_APLL2 -
GND GND 'I| a0z 11 . outs N |52 08 N
Replicate for each VDDO supply c18 GND -I| €33 _1LI0UF  CAP2 APLL2 21 fcapy Apii2 5409 P
group. If a supply group is unused, From XO/TCXO R Py | X0 0402 Il 20 gﬂg—:‘ 53 09 N
connect directly to VCC (ferrite bead = 1 GND -|| €34 _||10uF CAP3 APLL2 CAP3_APLL2 -
and capacitor may be omitted). R10 0.1uF 0402 1 s 010 P
Option for voltage divider if DNP 6N || S22 || AOuE__CAP APLLL %8 Jcap apa mo-F 57 o1 N
needed. Source must be able to 0402 5
drive DC path to ground, or AC 0.1uF 59011 p
load to ground with added = GND -I| % LF2 OUTILP = o1 N
capacitor after R9 N 0201 Fl 49 OUTILN —==—im—
- GND 0] [ 0-470F LF1 !
| T 3
+1.5V10433V sblo_mcu_ Ri2 SDIO (SDA) NC [——
100 INO/IN1 can accept DC mop s fion Ne [——
or AC coupled inputs. INO N FO | e e |—22
R1 R3 RS R7 R8 c1s Programmable - 23
10.0k 10.0k 100k $4.70k  $4.70k 33pF termination options for N1 P 39 |t p NC [—=
minat Nip 39
DNP DNP DNP SDIO (SDA) desired input type. INL N 38 = Ne |—34
— NN 38 fNgn
SCK (scL) = - ne |45
GPIOO GND X0 9
O x 00 o
GPIO1 sck mcy  R13 o SCK(scL) o ne [
60
g;\ﬁoz 100 Input filters recommended for SPI glanoSger 101 spio Ne [—=
ci6 communication to prevent S5 (ADD SEL TR Ne [—8L
cross-contamination to APLL2VcO  SCSIADDSEL) 18 f eg app e |82
33pF through LF2 pin; not required for 12C
R2 R4 R6 c6 GPIOO 50 Gpioo Ne | —83
10.0k 10.0k 10.0k 0201 = GPIO1 64 | Gpio1
0.01uF a1s GND [T T — et
= SCs Mcu SCS (ADD SEL) PD# 36 ] ppy ND (DAP)
= = = GND 100
GND GND GND LMK5B12212ARGCR
POR:

GPIOO is input, selects ROM to load (VCC, GND, Float)
GPIOL is input, selects SPI mode (VCC) or 12C mode (GND)
GPIO2 is input, selects ROM to load (VCC, GND, Float)

Normal Operation:
GPIOO0: Programmable GPIO
GPIO1: Programmable GPIO
GPI02: Programmable GPIO

Ox P

HCSL Example

Clock Outputs

LVPECL/CML Example

Ox P €36 ||0.1uF

Ox N

R15
50

Load

0201

I
Ox N 37 |[o1uF
0201

Load

& 9-3. 2% R # ER

LVDS/HSDS Example

LVCMOS Example

Load

%100

Load
oxp__R2
el
0

80  FERXIFIRIF
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9.2.1 i/ ER

FEMAN IR, 3575 BB DL R BT 2R B S Bk St BRI B g o 77 5

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

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

NP - AR Bt e g R Nk A

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

DPLL &5 56 fli Kk TDC A

e. R75F% DCO #A 5 ZDM

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

oo oo

9.2.2 AR TR
FESAS A, TH@WERAT AT AR -

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

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

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

3. IRMBIRGAIA (XO) (Ui B XO S,
o A XO, HHFRHA BB RN AT A H HIEAT SRR ] R T AR AR R R
« LMK5B12212 W[ 7E XO 5| il I B #4852 3.3V LVCMOS #i A\ .
o GEIEEER LDO Falkas N XO At |, st i e e il DUBE G B Y 75 5 i A XO B8Rl .
* TICS Pro : fit & XO #HZFELIULE XO i .
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4. N EF A APLL 3G 40 1/O , 4 H TICS Pro #%n ~ 77 :Ufic & 23 F % & -

o JEUERION BRI A GEFERITE F1HT LVCMOS ZEZE M R A B L 15 B TR
- TICS Pro : X DPLL X |, fic B FE i N 2% ph 2 455 20 DLV BC S HE I AP R Bh 88 32 L1 R . 15 S i B4
FIA
* TICS Pro : X+ DPLL #:{ , B & DPLL i Nk FM A AN e . 155 [ B A Z 55 -2 H 7535 7
* TICS Pro : BLE K HHAL VCO Ik ( ez ) 80 XO Wb ( JEZeieibizt ) ff/> APLL JE4E.
* TICS Pro : N&/N T E BT 3= IF B2 A1 APLL 3%, TICS Pro AJ LAi14 APLL % Hi 1) VCO S5 Fll
Y AMERVEE o N RIR B /D SR PRI 4B, 25 R DL i H e A TR PR R
- OUTI[0:1] 4L 7T LLik A ] APLL f4f. XO 1 DPLL .

- OUT[2:3]. OUT[4:5] fil OUT[6:11] 7] LI#2 4t APLL1 5k APLL2 i}4f.

~ FEABARIEE LA R A AR ( BOEBEE ) AT AT BEAE AT BRAN S S A (A6
i, OUT2/3 ) DI AT RERR(RINAE.

- PR [foutx — fouryl e TEIBIBIM T SETER ( H140 , 12kHz 2 20MHz ) I, Bi7p B B
. NRATRE/DIBERE S, VERIBE T PR BT 4 AR 2 2 /0 e DUANER S 51 ( FRVR B,
S| R s S ) BT . WA TTRE |, 15K IX S B B AR A H 2R Ay B I S
T A H A AT T P RO DA S B B B )

- EEATT LVCMOS it ( s T40IR ) |, 2ol 5 Hofh ) sh U 22 4y I B AT R B . an SRR
LVCMOS %t , i i FI XGE TE B AN LVCMOS 53 ((+/- 88 -/+ ), 3K R4 H) LVCMOS #i i AR5
2 HITATATAT 2%

— QSRS A AR AR BT g X, 1 5 R AR FH I e B X SRR a6 A DLEAT DA (5
1 SMA. SMP 311 ) .

TICS Pro : Bt & H 9K 2% .

- FCE W IS 2 2 DA VT S e B i e N4 D BSR 5 S B A Er g i

- B FEFESS S AR SYNC 4. &S 0 4t /7 (SYNC).

- BB A BhE SR DL & APLL 1 DPLL #3553k . &2 0 LOL W% it 505 2

o EPEPERTI RO IRR AT ER I A AR A R A B2 3 B e B e R AT R A
- ZEOyEH AT RCER T N T A A Ay AR E |, B SiE S AT B S
- LVCMOS %t BA B4 | 7 BE4EKE) 50 Q fizk. LVCMOS Voy H-FH N &5 LDO ZwfE &

( 1.8V 5 2.65V ) #fiiE.

* TICS Pro : fit & DPLL 3B %% o

- R TELLT , JEEME A 2R INE] TDC ASJEME A Fl XO/TCXO/OCXO M, fEIRER A T8 LA b | JEifk
N 7 4 DL ik 60d B/ ATURE VR PR FE T k. 5388 1405 5 IR T JE R N R XO 22 [8] [ R X5f AH o7 Mg
o APLL i v v BC B ONTE APLL 75 98 2 3t e N . TDC Fl XO FHA7 e 75 HIA 4 M 5 ik o

* TICS Pro : Bt E fi K TDC AR LR B 75 (19 F 144k DPLL TDC H 5 5Tk o

- HZE JEETEE 400kHz [P K TDC M., X FHEHL T vl LUE 48 30 B¢ 45 58 (< 10Hz) F1 TCXO/
OCXO/XO kit B AR R e AR MRS, AT SCFF SyncE A1 HAd 51

- L4k WERE 26MHz [ K TDC 85 LS S (K 7 PN TDC Mg Daik . IX PP Ol T S RFIC LR F 1
DA R 3T S A7 s 7 4 e R L (1) A PR 491

* TICS Pro : BB phi%H] ( T |IEEE-1588 PTP ) , iy DPLL ¥ % 2 ] DCO iz M A 4
K (L ppb NEAL ) . FDEV K ZFAE8IRYE APLL DCO #i#K BT . IR FHE | 78 GPIO 3|
3/ FDEV_TRIG #1 FDEV_DIR 3| i

* TICS Pro : 45 75 e M N\ B4 i ph AR AL |, SR YEF EAE OUTO. OUT4 &k OUT10 )5 ] ZDM.
WS 778.3.19.

TICS Pro : JyfF/N Skt NG B FE S N W88 T, 244N 75 2 VS 4% 2% el N\ 45 Vb S W 97 28 S R A s

W ISR WS, G SR AL,

o BIEEEA . REARRLERRME (LA ppm NEAL ) .

o kMRS L VEE IR T LR (Toate) PAIS VRS I YIS N Bk R 30, B GBI Ol R 1 300 fa)
e ST IRIBRR BN | ARG RVFITRI BRI E0% B ToatES
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o B EA . wESIAE DBME (Tearey) BA T V5 0 TS N B 20 B B, 38 e R Ol 1 1 & H TR )
B,

* 1PPS {7 il s 745 . WEAMIUER S RE , BFERINEOT R5A B EE) .

o BUFiAT A BRI AR IEEEA W AT, Dt FTA C5 F BN IS g 0 S A N AT IR R
6. TICS Pro : A&AMEE AL B DPLL £ Al A AL o2 5 seid sk 418 0. 15 S0 PLL #0E #7075 F i 15/

Beayiubr

o DPLL A AIFHH 7 T B AN I 248 1 0t e R A B o 1 o
7. TICS Pro : 4 75 Z0C B ARSI 5 AT R Wb 8 . W52 R L8 1 A .

o IRFRTTENFPIRASE Sk RSS2 ( 3.3V LVCMOS BT ) « TR EAMNE R HL I .

o WSRO A R E IR, TEARYE T B ELAT A R R AR SRR B RS DA R A B T,
8. FHELLT I HEN

o BRI SCEEREIC (B ) S H T DA A SR FE

- JRM) : OUT[4:5] #l OUT[6:7] |- 156.25MHz Fil 312.5MHz % 7T LA 2248 14 € 3k (¥ VDDO HLJg | 1
OUT[0:1] 1 OUT[2:3] |15 100MHz. 50MHz Fi1 25MHz fr i AT LAFLE2 84l ) VDDO HiJii .
o BES BIEITT . IR F LG
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9.2.3 Wi 2¢

15 S ] SRR BB 4y, TR 9-3 BT AR AL 7= 1A .
% 9-3. B

% [MHZ] sy S APLL 3 B
312.5MHz HSDS BAW 5|
156.25MHz HSDS BAW 3|
125MHz HSDS BAW e
100MHz HSDS BAW )

322.265625MHz HSDS 45 LC (APLL2) L]
245.76MHz HSDS 1645 LC (APLL2) e
212.5MHz HSDS f£45 LC (APLL2) 3|

161.1328125MHz HSDS 45 LC (APLL2) 3
155.52MHz HSDS 45 LC (APLL2) L
153.6MHz HSDS 45 LC (APLL2) 3
122.88MHz HSDS 45 LC (APLL2) |

9.3 BRI LR

JH I P A e W AR A e DL K PR B PRI T €
A6f FH 3T 24 0 905 B 67 288 2 s SR T P AT e 34E HH 8810 (R0 VRS 5 B i N RN i o Pl A £ BEL L
P A FH R B i H PR R RS IR L 2 A g s il L W el
B AAE A g N R RS,
WHTRE , A LIEFA GPIO 51 EREA 5w & H P ( 10k Q LA T LR E 3.3V, 8 10kQ AT
Fr ) , LMELE POR Ml FAs R I2 T4 5
o HRREAA GPIO 5l EER: E FHLA AR 25 55 B Hi N\ s R P 2R S i H
o EFEMf ] LDO FaE2E A4 XO/TCXO/OCXO JEft .
~ YRR R S A 2 ORI P AT R S AN S0 Bk
o GFEHT U SR 2E 12C 8L SPI 42 1% A 23k DL R e i 4 Sk 511
- IXFERTLAME A TI USB2ANY #2111/ TICS Pro i AF T EXI#84F /A3 JR AL TH IS Widh AT IEAR 2w A% -

9.4 HJFAE AL

9.4.1 B I8

9-4 FE7n T LIRSS M AR 28 7E PCB i I s oMl p w A W E . R 5 88 238 705 , I m] DR A
0402 Joff. R 2B AEHLEM | E M 0201 253 R ~F i r 22 88 LUG 5 S A k. oA 75 1 1) A B 7 X AT BA

AT . 55 % F A A 5 A A R R I A TR B R R R o S g e P T 0 A1 BEL 00 5 P A A 1 5 —
Hb.
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s
| |
) [ | = X
) | |
] -
| ) x
) - | |
| =l i
] -
I | |
¢
]
-
inannn
Back Side Component Side
( AESRRB AR IES bR E )
B 9-4. MR SF B ARSI — U B 7
9.5 fi J&
9.5.1 /315 H

A54IN . XOIOCXOITCXO Ui H i 15 FLAT /R [ 45155 0 140 L H A BT 05 £ 5 AT W .
FRARMYIE s ( Bltn, U6, FPGA. ASIC ) it U5i/HE U AL BE HE B R GE R B A ek k % 1 XOJ
OCXOITCXO M7 B A . 56185 [R5 2 B WA 3 5 0 13 o e P P R A e

S I B R B (S S I R 500 3 (5 100Q %4> ) Atk L BHTRES:,

4455 B4 1 25 S HUBLFE S5 1C [ — MU VDD A1 VDDO 51 At , 80 EUE #E PCB 55— IC 5IIIF 7 .
o3 (R K10 2R 7 3 T LB S MO R

A5 UM B SEAE CAP_x A1l LFx 5| BICE .

ST TR, %t TG 9 P53 e R S P05 5 L U5

[ 2> 6x6 1154177 A% 1C B/ AR A B2 5] PCB Bty 1

WS 12 PR SR R LR AN BRI B .

9.5.2 7/t

LT A2 B FL AR (PCB) A JR A Zn o], Herb o 1 3Bt SEik KN T LK 23 DAP Al PCB 2 [ (¥ L /23t
Bk, 55T DAP JHE AR LM A A R Rl B . T I E N M S OUTX X AUTHEAT Z 0 AT 2k, IFi 2 A
LEPHPUESR (EH N 100 BRIBZES ) -
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& 9-5. LMK5B12212 ] PCB fiR=fl , TE

& 9-6. LMK5B12212 ] PCB i 5l , KR
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9.5.3 #HmJEH

LMK5B12212 J& —@kmtEReds b . A TR R IFHBES MM ANER |, TI @ UEHZE /D 6x6 MEEHE S 24
PCB M2 iE4: |, 7F IC S a SR 41 5 PCB i 2 A ¥ it — AN s R 1 (152K 9-7) .

Component Side

VQFN-64
Solder Mask

Thermal Slug
\ (package bottom)
Internal
Internal Signal > 4 Ground
and Power Planes Planes
/ \ Thermal

Thermal Vias Dissipation
Pad (back side)

No Solder Mask

Back Side

& 9-7. AP M@ PCB BaHiAi B (B 8 B L)

10 24 A SCRS S H¢
10.1 SCRYSCRF
10.1.1 X1

152 LN AR SR -
o fEIN{LEE (T , LMK5B12212EVM T IE
10.2 BRSO FE B A

RSO EHEA | 1 FAE ti.com EREF/ SO mith Ay #EATIENY , RIVATAE A A £ B B Ea
o ARESNEMEE | AR M BT SO S IBT i .

Copyright © 2025 Texas Instruments Incorporated TG R 87

Product Folder Links: LMK5B12212
English Data Sheet: SNAS844


https://www.ti.com/lit/pdf/SNAU260
https://www.ti.com
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com.cn/cn/lit/pdf/ZHCSQV3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQV3&partnum=LMK5B12212
https://www.ti.com.cn/product/cn/lmk5b12212?qgpn=lmk5b12212
https://www.ti.com/lit/pdf/SNAS844

13 TEXAS

LMK5B12212 INSTRUMENTS
ZHCSQV3 - NOVEMBER 2024 www.ti.com.cn
10.3 X R

TIE2E™ HaCscfFigla e TR EESH TR, T HENE ZETARE ., L i@ s Mt #. @R
BUA R B E TR, SRAS BT AR I DO - 35 )

FERMA R BB DTS IR fefit. XIS EIFAMIERL TI BRI, IF A &k T 52
T IAE I 2K

10.4 Bty
TI E2E™ is a trademark of Texas Instruments.

P AR % B A & B 7

10.5 RiEE
Tl RiEE AARIERINHE R T ARIE. B FHYEERFE Lo
10.6 FFE R EE

A (ESD) SRR AR L o S (TI) e UG i 24 0 TS HS 1 A P B L . RS S TE A A 2
A RIS | TT A SRR i

m ESD HIHIR/NE SERUNITERE RS , KBS MR, K3 A G L BR 7T RETE 2 5 2 BIHUR | IR BNARF M S
K DR AT RE 2 S B E S LR A AR AAT .

11 1337 P Bie %
E o DL RS () TR T -5 24 B AR A 1 RS RS ]

H#H BT hRAS HE
November 2024 * WILE RAT R

12 HLR. HEMETEGE R

PAR DU S AU, BRI (S B X5 B RS E A T s s . B i, A RBATER
HANE X SO AT BT o A R EER R AP AR IOA 15 70 B 2 ) S i
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PACKAGE OUTLINE

RGCO0064E

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—— |

15

o
®o

0.05

I R

0.00
i 2x[75 |
EXPOSED ‘ SYMM |
THERMAL PAD 0.1) TYP
17! ¢ !32 -
UUUUUUU\UUUUUUUL‘J 33
‘ d
) |
= N 3
P ‘ d
- | =
3 ‘65 E
=T — = 062501
=) ‘ d
) | (@)
P d
=) ! d
= | =H
| d
N0NNNNAANNNNNNNANA[T4 | gyoso s
PINTI o4 \ 49 0.18®
0.1@ |c[A]B
6ax (5 —= - G}W@LFLH

4225008/A 05/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i) TExXAs
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www.ti.com
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EXAMPLE BOARD LAYOUT

RGC0064E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
06.25)
SEE SOLDER MASK
64X (0.6) o YoM 5/ DETAIL
64X (0.24 _ _ nry_ ... . o
207 | |0t ot FEP-308-008
cH \ a8
L - f i ‘ |
60X (0.5) i o o | o ® -
L= | & !
\ (2.875)
J’% o o) o, O o) ® 4§—f TYP
(R0.05) TYP | (1.18) TYP
o o o o ‘ 6 o e CH oy
SYMM 65 %(0.595) TYP
¢— —-—F———-— RN & — - =
— ¥e) o o ! o o) o —_— (8.8)
@?02) A o 0 o ' o o ® %
= | e
E o o | @ @ E
|
16 (D ‘ ss
| | |
000800808pB90G80
L7 32
\ (0.595) TYP (1.19) |
| TYp |
| (2.875) |
[ (8.8) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
0.07 MIN
ALL AT M ﬁ r‘ ALL AROUND T
METAL EDGE 1 e SOLDER MASK
EXPOSED METAL ™\ SOLDER MASK EXPOSED—" 1 SOLDER MASK
OPENING METAL | OPENING
NON SOLDER MASK SOLDER MASK DEFINED
(PREFERRED)
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
RGC0064E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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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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 ©)
@ ©)
LMK5B12212RGCR Active Production VQFN (RGC) | 64 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 K5B12212
LMK5B12212RGCR.A Active Production VQFN (RGC) | 64 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 K5B12212

@ 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
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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
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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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