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LMK5C22212
Network Synchronizer

Low Jitter Radio DEVCLK
4 122.88MHz/ 245.76MHz/ 491.52MHz

Radio SYSREF Clocks
3 1.92MHz/ 7.68MHz

TCXO

RF AFE

—@)
Network Sync Clock

156.25MHz/ 125MHz/ 25MHz

GPS/ 10MHz/ 1PPS (opt)

A 4

A

PHY Recovered Clock
25MHz/ 156.25MHz

A

REF Clock

Register
and
DCO
control

12C or SPI Control Interface

2 PCle REFCLK (opt)

100MHz

SoC/
AsIC

PCle

CPU REF_CLK

LMK5C22212A 317 R4 HHEE

FPGA/CPU

2 RRERG

Product Folder Links: LMK5C22212A

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SNAS834


https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

i3 TEXAS

INSTRUMENTS LMK5C22212A
www.ti.com.cn ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026
g
T HFEE et 1 A S N TSRS 36
2 B s 1 T4 BRAETBERETR e 67
B BB ettt eeenenes (- 3 =21 R 82
BN T 1 - TR 4 B R B I ettt 82
B B ettt ettt nenn 7 8.2 BT RIFH .o, 86

(I ROy Ny (= DU 7 8.3 BT e 91
B2 ESD ZEZ oottt ettt 7 8.4 BELYEAETEEE I oot 91
5.3 I IB AT 2 ettt 7 B A R ettt 92
B PP BEAE I e 8 O BRI SR I E e 94
5.5 BB UEE oo 8 oI B -5~ < USRI 94
5.6 B B e 18 9.2 B SCRY BEIE e 94
5.7 BUIEVREIE oot 21 0.3 TR e 95

6 BB B S B e 24 0 B ettt 95
6.1 Z A B R AR TE oo 24 9.5 TRTE R e 95
6.2 B I BT B s 25 9.6 B I e 95
T BEZHBEE oo YA (VR 3A1575 aTas SRR NN 95
T HEIR oottt 27 M. BRI SR e 95
T2 THBETTHERL e 28

Copyright © 2026 Texas Instruments Incorporated TR 15 3

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

13 TEXAS

LMK5C22212A INSTRUMENTS
ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026 www.ti.com.cn
2k
4 5| IBC B T)RE
:l
o
|_I
u-I ZI il zl °°| D.l Z| Z| D_l
by E E EE Q o o ® = 3
o a F £ E = 9 _
o (@) (@] 2 2 2 2 (=) 2 2 2 2 o e
®© z z =z z O o ©o ©o S © © © © © 4
4 I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | )
@) P IR KT N IR N IR NN NI INT RNT I DT BRI T R
< (32} o -~ o (2] [ee] N~ © w0 < [32] o -~ o [}
«© © «© © © w0 0 n n 0 w0 0 0 n 0 <
vbbo_o_1 | I 1 48 | | cap_apLL1
outop | I 2 /2 \ 47 | | vop_apPLL1
_ [ [ _
outoN | I3 [ [ 46 | _| NC
_ [ [ _
outt N | I 4 [ [ 45 | NC
_ | I _
outip | I s [ [ 44 | | vop_pie
| _ | I _
NC LT 6 ' [ 43 L _| Nc
| _ | I _
NG LT | [ 42 | Nnc
| _ | I _
VDD_XO 8 I I 4 VDD_DIG
- — | DAP | —
xo [ 1o [ [ 40 | _| car_DiG
| _ | I _
P02 [ 1 10 [ [ 39 L | NP
| _ | I _
vbpo 23 | I 1 [ [ 38 _ | ININ
| _ | I _
outzp | I 12 [ [ 37 _ _| vob_Nt
| _ | I _
out2N | I 13 [ [ 36 _ _| Ppo#
| _ | I _
outaN | I 14 [ [ 35 _ | INoN
| _ | I _
outap [ 71 15 -\ J 34 | NoP
sbio | I 16 33 __| vDD_INO
N~ [ee] [} o - N [+2] < [Ye) © N~ o] (2] o -~ oN
~ ~ N N N N N N N N N N ™ ™ ™
NN
. A R N R A AR A R B A R R A B B y,
g 8 5 3333 4H 3z 354 N4 254
e g L & & & g g g F © g g E E Not to scale
» < < < < = =) = 2 2 2 2 2
1) w o < o O O 0 O ¥ O O O O
@ z X z 9 Q
S o o =~ a
>
& 4-1. LMK5C22212A RGC #}3 64 5]/ VQFN TA{L &
% 4-1. LMK5C22212A 3| iTh&s
]
A1) . B
& e
POWER
VDDO_0_1 1 P OUTO Fil OUTA [yt FEREBI IR ; AR B s 5] GND.,
VDD_XO 8 P XO FIHE. ERERI YR AMRIFETEER S GND.
VDDO_2_3 1 P OUT2 Fil OUT3 fyHLifl. FERBI IR ; AR B sl 5] GND.
VDD_APLL2 23 P APLL2 i 5
VDDO_4_To 7 28 P OUT4 % OUTT7 I HIJR
4 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMK5C22212A

English Data Sheet: SNAS834


https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LMK5C22212A
ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026

# 4-1. LMK5C22212A 3| J{iThés ( 42)
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AR WS
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R
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ouUT6_P 29 0 4hdid 6. KB APLL1 B APLL2. 3734 SYSREF/1PPS #itll. W #mfEtaat
- . . E o LB RIS S B | S
OUT6_N 30 o ’fC L/YIIDAECL LVDS. HSDS 8 HCSL. 75 5%<hc B Azt H i Ve e 1
[52] B e i H
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31
KB | 3m
27K e
ouT8_P 51 o) B ebi it 8. SkE APLL1 B APLL2. S7#¢ SYSREF/1PPS #ith. l#4fEtsst
AC-LVPECL. LVDS. HSDS 5{ HCSL. f5 <0t & MumsEtm HriEgER | E5
OUT8_N 52 (@] PRERE T
OUT9_N 53 (e} b 9. Sk APLL1 B APLL2. 7 #F SYSREF/1PPS %t . " 4feEts = :
AC-LVPECL. LVDS. HSDS 8{ HCSL. f32<fic &Mt iz R | ES
ouTe_P 54 o B S
OuUT10_P 56 @) B b 10. KA APLLY 5% APLL2. % #F SYSREF/1PPS #it. w4tk
3, : AC-LVPECL. LVDS. HSDS & HCSL. f J<M & Mt fvEgs 8
OUT1ION 57 © e T
OUT11_N 58 o BB 11, RE APLL1 8% APLL2. >Z#F SYSREF/M1PPS %t . "T4mfEtgat :
AC-LVPECL. LVDS. HSDS = HCSL. A ><f & Mt Kitd=zR | 53
out1_p 59 o B
POR : % il ROM 411 1]
GP102() 10 N v e N e
Vo. s EHIZ4T : GPIO #y N B
SDIO®) 16 110 SPI i A5k 12C %32 (SDA)
SCK® 17 | SPI =% 12C K4 (SCL)
POR : 12C Mt £ 4% ( 1% 4 GPIO1 1 SCS_ADD Tjjfit £ 12C #7451 )
SCS_ADD®) 18 1,S e o L -
— IEFIBAT « SPIHER (27F)
PD# 36 I PEOEITE (MREFARL ) , EE 200k Q B B PHIERE S Ve
POR : i %11l ROM 4113 1]
GPI100®) 50 N oy e N o
VO-'S ViEasiztr - GPIO Hi A skiith
POR : 2% GPIO1 il SCS_ADD i
GPI101®2) 64 /0. RN . a1
/0.'S IEHIELT : GPIO #y N B
NC -
NC
NC 60 . . .
T, MR | FERS GND.
NC 61 -
NC 62
NC 63 -
NC 42 -
NC 43 - . o
T, AR R B B 5] GND.
NC 45 -
NC 46 -

(1) P=H, G=4M, =4 . O=4it, VO=4MASHH , A=, S=HHE.

(2)  FEVEAVHIIE S 3 BN B PD SRR 555k Q IR BIEE R Vee , H 201k Q ##%E GND. )5 2 B-P4A
U @ EE 408k Q RREHZERESE GND.

(3) 670kQ i HifH%EEE S 2.6V LDO.
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5 B
5.1 4% ABUEE
7 E AR X SAE T M TAREEE R e (BRAEAE B ) )

B/AME BAE| B4
vDD® P A% EL I L -0.3 3.6 \%
vDDO®) 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 B AR A H 4 H E R Y -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 AR KPUE” IBATTRE SN B MUK AR . “HBRH KBUE 7 AR R A e IR B 46 T BLE “ UGS AT SAE” LIk
PATAT Ho A A5 T RERE IE R8T . WSRABH “BUVUBITHRM” B “HAixtf KAUEI” BN |, B4 RN S e IERIET , XA
RESL IR SRR R TT S 1E . ShEE AL BE FE40 JE 2815
(2) VDD 5ATE WA RS ISk E . B VDD A% BRSO 2 7E PD# #lf 2 m F T DA &% P i B F 247 (POR) 22 i L.
(38) VDDO F&Fr A Mt AR 51 IIEk i . VDDO_x $5%% & 4 HH s i ri IR, o x RoRi@iE kIl .
5.2 ESD 4%
Uil L:<VivA
MR AR (HBM) , 774 ANSI/ESDA/JEDEC JS-001 5t , BrA 31 | 2000
V(esp) e R — — — \
FHELERIRY (CDM) |, #454 ANSI/ESDA/JEDEC JS-002 #7ifE , T 5@ | £750
(1) JEDEC k% JEP155 4§ H : 500V HBM B e 7EAR1HE ESD 45 N 224 7=
(2) JEDEC c#4 JEP157 481 : 250V CDM I GEf FE AR ESD % iiFR F 2242k,
5.3 BUUB1T &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 Frkadin 14 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 5 AR S W HLE . BT VDD AR H S #8 47E A 35 HL AL (POR) Z B L Hi.
(2) VDDO F&Fr A%t F R 5 s . VDDO_x $5 45 < 4 HH il i fi I, o x RoRi@iE ksl .
(3) CMOS %t B JE HF 1 CMOS %t LDO I EmAatfise |, SESTHF 1.8V 8 2.65V HiJE.
(4) VDD BiAFTE 2.7V LA ULSZHUIER P L RS RHE . St VDD RIS sk AR | i PD# (R AMCHET , HE VDD HE
HRCNIE.
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5.4 #MERER
LMK5C22212A
Hgrpr() @ ©) RGC (VQFN) Pfr
64 5
Roua SEEIRERHH 21.8 °C/W
R 0 Jc(top) SEE AT (T ) FABH 11.1 °C/W
Rous 25 48 L AR A 6.5 °C/W
R 6 yc(bot) i AT (RTR ) B 0.8 °C/W
byt 4E B THRAES 4L 0.3 °C/W
LN} 4 & AR E S 5 6.3 °C/W

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

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

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

5.5 HSRF
TERRVUSIT 2 N IAE (BRIERN AU )
BH \ WA BAME  RBE Bk #A
LRI R
OUTO % OUT11 4 245.76MHz , LVDS
it , BAWAPLL 50 #igs =5, B H 750 mA
div2 , BB NS 57 | FEH DPLL2
A APLL2.
. R el OUTO0 & OUT11 4 245.76MHz
EpE F P4 ER 975 i s
Ipp_toT FREALE N R R R HSDS #ith | o FIEIE 40 BAW 890 A
APLL G/ Sl as 55 , 25/ DPLL2 Al
APLL2.
OUTO % OUT11 , HSDS #iHt , B H
BAW APLL FI APLL2. 1000 mA
Ipb-xo XO i\ B HE X0 3.5 mA
Ipp-x02x A XO A2 (1 HL It 7 FE XO {5 0.3 mA
| 54 DPLL JEefi Asipa iz |INO 36 mA
DD-NX FiilEe INT 3.1 mA
Ipp-pPLL £~ DPLL F HLIF I #E DPLL®@ 55 mA
Ipp-APLL2 APLL2 HIRIH#E APLL2 160 mA
IDD-APLL1 BAW APLL HijiiH#E APLL1. BAW APLL 120 mA
. VDDXO Hi 5] I B L . 24 F S
Ibp- ) W 42 A
DD-ANA AR it B PRV PR A 2T m
o 1 S AR, VDD_DIG L5 51 I3
Ibp- o R Y FE . ’ = 34 A
DD-DIG B | FELL T FE st e B R T m
Ippo-cHbiv EANIEIE S AR I B IR T R 12 {718 3E 5 g 20 mA
fA A3
bpo-ppson | F - IPPSISYSREF SR o0 11 1pps/SYSREF 44 12 mA
LT FE
/™ 1PPS/SYSREF #5# 1EiR Bt . R
| | L ZE IR ThARE 10 mA
DDO-DELAY LR J FAR R SE IR T R
8 TR KRR 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LMK5C22212A

ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026

FERVGSAT M TS (BRAESA Y )

2% R KA B/ME HEE BANE|  HAL

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

4mA , 1000 £ ) 19 mA
| M JEED 28 10 HSDS Wil |HSDS ZEnf 3 (VCM HUF = 81, loy = ” N
DDO-HSDS ¥ 7mA , 1000 &)

HSDS ZE% (VCM P = 1, Iy =

10mA , 100Q #3 ) 2 mA

N ¢ 95
Ippo-HesL /f; MR HOSL AR | og) g (il 500 %) 30.5 mA
Ipp_PD W Ei, B8 9 PEK L, PD# = (L HF 90 110 mA
FEAEFANRE (INX)
TN 0.5E-6 200
fin INX A543 ] i MHz

FEHIN 5 800

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

ViL L PN (R 0.5 \%

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

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

Viem PN HREEZES MmN O 0.1 2 V

b 1PN 0.2 0.5 Vins
dV/dt YNGR E :

FEOTHIN 0.2 0.5 Vins
IDC N 545 L £ 1PPS (55 40 60 %
tpuLSE-1PPS BN 1PPS ik e i 1PPS =ik {z 5 100 ns

F5| I INX_P B INX_N |, 25/ 50Q A0l
Iin-Dc BN IRER 100Q W& , Ja oz A iifm & -350 350 pA

ik
CiN EPNGER Byt BANG| 2 pF
XOITCXO #ASF % (XO)
foLk XO NS ) 10 156.25| MHz
Vig LVCMOS % A\ i L N 14 VDD +0.3 v

BT R AR @)

Vi LVCMOS #i A HiJE 08 v

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

dv/dt PN 0.2 0.5 Vins

Ibc LINEEL 40 60| %
Ak Q Q

Inoc R HAIKXO_P , A5/ 502 1009 Py 350 350 pA

R & ity
Cin SO SO NG R 1 pF
Cext AR AR A AR 10 nF
APLL/VCO #5#%:

- BAW APLL 45 15 45 478 110| MHz
ferD PFD $i i [ —

APLL2 43 ¥R IR 3% 125|  MHz
fucon VCO2 $ie i [l APLL2 5595 5950 MHz
fucor VCBO it il APLL1. BAW APLL 245735  2457.6 2457.85| MHz

SR it T
{APLL2LOCK APLL2 S 1l E/EEEM 5kasE APLL2 % 2 (Al Ryt 350 460 ms
RN WA AL R A S BAW APLL %
t . BAW APLL 452 it i e ; 12.5 13| ms
BAW APLL-LOCK 3 E 5 (7] e
HSDS #Hi4§H: (OUTx)
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FERVGSAT M TS (BRAESA Y )

2¥ WIRKAE B/AME  WEE  BNE| B
four 4t 4505 1E-6 1250 MHz
VouT-DIFF Z Sy ARIR 2xVop- mVpp

HSDS
fout < T00MHZ , loyt = 4mA 350 400 440 mv
fout < T00MHz , lot = 7mA 625 700 750 mv
fout < T00MHz , loge = 10mA 900 975 1050] mv
100MHz < fo < 325MHz |, loy = 4mA 335 400 445 mv
100MHz < fo < 325MHz |, loy = 5mA 425 500 575 mv
100MHz < fo < 325MHz , loy = 6mMA 510 600 690 mv
100MHz < fou < 325MHz |, loy = 7TMA 595 700 805 mv
100MHz < fo < 325MHz |, loy = 8MA 680 800 920 mv
Voprisns HSDS 4t 421 100MHz < fou < 325MHz |, loy = 9MA 765 900 1035 mv
18&“1”2 < fout < 325MHZ, oy = 850 1000 1150|  mv
325MHz < foyr < 800MHz , oy = 4mA 300 350 400 mv
325MHz < foy < 800MHz , loye = 7mA 580 640 700 mv
325MHz < foyr < 800MHz |, loye = 10mA 800 865 940 mv
800MHz < foye < 1250MHz , loy = 4mA 235 320 400 mv
800MHz < foyr < 1250MHz , loy; = 7mA 480 625 740 mv
B00MHz < fou = 1250MH2 . lou = 600 800  1000| mv
VoH ) R R T VoL + Vop mVpp
VCM H1F = 1 50 150 250 mv
VoL iy H PR A PRSP
VCM 17 = $2+3 300 470 720 mv
VCM HF = s1 5% 52+3 \\//g;/; v
Vewm iy IR VCM HF = 82 | Iy = 4mA 0.6 0.7 0.8 Y
VCM HF = 83 | loy = 4mA 1.125 1.25 1375 Vv
T%EE’\] APLL ,j‘ﬁ/la I JG 73 AT as A E 1E 50 bs
e o 09 ISP | AL ]
fﬁ@ﬁ’g APLL 3 *Eﬁﬁ@)ﬁﬁj‘iﬁ%&%ﬂi@ilﬁ 80 bs
SrAARAE , Az )
o 5
gt | w0 e w n
100MHz < four < 325MHz , 20% %
80% , loyt = 8mA , OUT_x_CAP_EN = 165 225 260 ps
0, C_=2pF
W — .
et L sz wl
= ;
Tt [T
Py
e s 5w w)
OoDC kb 48 52 %
HCSL #rHiRefE (OUTX)
four f HH AR 7 HSCL # it 25 100 650| MHz
VoL i o F AR L -150 0 150 mv

10 ZZXXriRi
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FERVGSAT M TS (BRAESA Y )

2¥ WIRKAE B/AME  WEE  BNE| B
VoH Y B v R T 600 750 900 mv
VMIN o H R AR/ MA (UL -300 0 150 mV
VMAX LI i S PN (kR FuRLE 600 750 150 mVv
S /N A1) [T R H SR £150mV
dv/dt EoknH BB R OUT x CAP EN =1, C = 2pF 2 4|  Vins
. s S BHE £150mV
dV/dt Z O i R R OUT x GAP EN =0, G, = 2pF 3 5  Vins
AAFIE APLL , A1 R JE 2 472 A SE i 50 os
YRR, MFA
tskew A (19 —
AR APLL |, AR ] 435 2 A5 80 os
IHARE , A A
Vcross 2406} B AS S A, fout = 100MHz 300 500 mV
AVcRross HLREAE X A fout = 100MHz 751 mv
obC i L 45 55 %
1.8V LVCMOS #y %t ( OUTO. OUT1)
four Bt AT R T 1E-6 200 MHz
Vo A4 A e HL lon = -2mA 1.5 \Y
VoL R loL = 2mA 0.2 Y2
tr/t B th B TH T BRI ] 20% Z 80% 150 ps
OUTO_P. OUTO_N. OUT1_P.
OUT1_N EA AR , MR 60 ps
APLL J& o #ias fudg i o S es . M
tsk o o B e A IR PE AN % 4 252 (LVCMOS)
AR APLL |, ARTE] (15 2359088 A1 40
SIREE . LVCMOS I3 4341 2 8] 1) 0.7 1 1.3 ns
st
obDC L 45 55 %
Rout it BHT 54 64 75 Q
2.65V LVCMOS itttk (OUTO. OUT1)
four i L A Y e 1E-6 200| MHz
VoH T R lon = -2mA 2.3 V;
VoL Ty A R loL = 2mA 0.2 \Y;
trite vy LT B IR 20% % 80% 150 ps
OUT_P. OUTO_N. OUT1_P.
OUT1_N B MR Akt , R 60 ps
APLL Jg 4y #ias Ak et . AR
tsk d 1 B e RIS A Y 2R (LVCMOS)
AR APLL |, ARTE] RS 23588 A0 % H
IS . LVCMOS HIZE 43 it 2 i 0.7 1.0 1.3 ns
Tt
0 A R MR
PNFLoor (forrser >"‘1 OMHz) 25MHz -155 dBc/Hz
oDC i A b 45 55 %
Rout i H BELBL 40 50 65 Q
3.3V LVCMOS GPIO K44t ( GPIOO. GPIO1. GPIO2)
fout N IS GPIO1. GPIO2 25| MHz
VoH it v FU lon = 2 mA 2.4 v
VoL G LR loL = 2mA 0.4 \Y,
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ERVUSIT A T IAE (BRIEA B UL )
E =4 WA B/ME  WEME BKME| A
Iy N = LA ViN= Vbp 100 HA
I f LG FL P LA Vin =0V -100 uA
tr/tr s _ETH T B A 20% % 80% , 1kQ #%E#H: GND 0.5 1.3 2.6 ns

FXTF OUTO_P. OUTO_N.
OUT1_P. OUT1_N CMOS #irth i
tsk 4 b4 0% S O A GPIO1. GPIO2 #HifwAt . 7.5 1 ns
GPIOx_SEL =115
fout = 100kHz

obC i 45 55 %
Rout i L LA 35 42 50 Q
PLL % i S pekp
XO =48MHz , fout = 1228.8MHz , 5
ﬁiﬁ% P1APLL1 =2 , HSDS $ﬁ5j VOD 45 fs
= 800mv (10)
XO = 48MHz , fout = 614.4MHz , J5%
iﬁ%& P1Ap|_|_1 =4 y HSDS ﬁﬂ:’x VOD = 35 50 fs
800mV (10)
XO = 48MHz , fout = 491.52MHz , J5
'5'}'5@‘1%% P1APLL1 =5 , HSDS $ﬁ5j VOD 40 57 fs
= 800mV (10)
XO =48MHz , fout = 245.76MHz , 5
APLL1 %1t i1 12kHz % 20MHz | 73 9% P1apiq = 10, HSDS it VOD 45 64 fs
RJapLL1 45 RMS H13) > 800mV (10)
XO = 48MHz , fout = 245.76MHz , 3%
E%Eéj\%/‘:}ﬁ\%lg P1APLL1 =1 y HSDS ﬁﬁ 50 62 fs

VOD = 800mV (1)

XO = 48MHz , fout = 122.88MHz , 5%
E%Eﬁj\iﬁég P1APLL1 =1, HSDS ﬁﬁﬂ:’ 55 86 fs
VOD = 800mV (1)

XO = 48MHz , fou = 245.76MHz |,

HSDS #ith , B4 VOD H7:10) %0 8
XO = 48MHz , f,,; = 122.88MHz , 60 90 s
HSDS %t , fifi VOD #5710
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24

WAL AF

ROME  MEE BAE

L 20A

RJapLL2

APLL2 ¥iHi 1] 12kHz Z 20MHz
5 RMS $13)

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

5898.24MHz).

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

110

150 fs

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

HSDS #i4 , OUT4. OUT5. OUT6 Al
OUT7 (17 VOD = 800mV. 7EATA HiAi
W4 BAW APLL %t oy
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

PSNRyppo 0 _1

F 75 411%] VDDO_0_1

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

-105

dBc

PSNRyppo 2 3

FHL U 75 0] VDDO_2_3

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

-105

dBc

PSNRyvppo_4 1o
7

Ho Y 75 #ik| VDDO_4_TO_7

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

-110

dBc

PSNRvbpo 8 To
1

YR = 1] VDDO_8_TO_11

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

-110

dBc

PSNRypp_xo

FL Y 5 # VDD_XO

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

-100

dBc

PSNRypp_apPLL2

FHL YA 75 1] VDD_APLL2

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

-105

dBc

PSNRypp_apLL1

FHL YA 75 7] VDD_APLL1

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

-105

dBc

PSNRypp piG

LY P #0 VDD_DIG

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

-120

dBc

PCle #3145

JPCIE-Gent-cC

PCle % 1t (2.5GT/s) jif Fi il
25|

APLLx %t 3 fisme 48

0.8

5| psp-p

JrciE-Gen2-cC

PCle 3 2 X (5.0GT/s) i F k4
282

APLLx fiith . 3 ffBe S #18

85

250| fs RMS

Jpcle-Gens-cc

PCle i 3 1 (8GT/s) i I £}
Z

APLLX it 3 {7 B

25

100| fs RMS

Jrcle-Gens-cc

PCle % 41X (16GT/s) il fil i &b
e

APLLx fiith . 3 f5Me S 18

25

100| fs RMS

Jpcle-Gens-cc

PCle 4 5 1% (32GT/s) i JH it 4
3

APLLx it 3 s HrS

50| fs RMS
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R VGBEIT A TG (RIS E WY )
2% WK B/ME kil BANME| B
Jpcle-Gens-CC ?fzf 6 X (64GT/s) TN B APLLx #ith . 3 fEM S 6 40| fs RMS
71t S8 s N
JPCle-Gen7-CC :g; BT AC(128GT/s) HRIEE | Apy | sy 3 et 5 25| fs RMS
DPLL 464t
froc DPLLx ] TDC # &t [ 1E-6 26| MHz
d ¢ /dt 745 0 [0 (1) AR A7 2% 46 ] Y A2V 695 ns/s
DPLL-BW DPLL ¥RBH 58 TR 5 (17) 1E-3 4000 Hz
Ik DPLL HFF4 )i (i 0.1 dB
s it G.8262 TR 1l 2 kv, LB
Jrot P #1 = 10Hz , 25.78152Gbps £ i % 6455 ule-p
DCO #it:
fDCO-DPLL DPLL DCO 5&%1@1@??@@] DPLLx -200 200 ppm
LRk iz
?;\4;/:‘\/ AAPLL AT ERIR A BRAL APLL & 200 200 ppm
foco-apLL DCO i i i i [l — : P —
iPLL2 A TR R R A B AL APLL 32478k 1000 1000|  ppm
BIERER, (ZDM) R
o DPLL1 : OUTO 5 OUT10 1E-6 1250 MHz
fout.zom J& Fl ZDM i % H A R Y
DPLL2 : OUTO = OUT4 1E-6 700| MHz
, OUTO , fin < frpc_max » fout =
S B N B T ik —
toLy-zom I ZDM A SR |0 wax . DPLLX_PH_OFFSET = 150 ps
= 172500
J& F ZDM I N i G REZE | OUTO , fin < frpc_max » four <
OLYVARZOM i s froc_max » DPLLX_PH_OFFSET =0 65|  tps
1PPS kit
_ . XO = 48MHz , ¥lifir%E
topLL FL ;‘;E 1PPS JEEMHY DPLLAREA | o5 on 180° < © < 180°. DPLL 5 6| s
LBW = 10mHz , 4 A foy < +4.6ppm
XO = 48MHz , ¥IihiR % =
¢ SKH 1PPS Sty DPLL #0481 |[+25ppb , -180° < © < 180°. DPLL " 38 s
DPLL_PL I fi LBW = 10mHz , DPLL LBW =
10mHz , %81 < £100ns
To WPl Bkt
INx = 1Hz , INy = 1Hz , ©8i#i. INx fl
INy HIXHIBL R -180° < © < 4 +ps
180°. DPLL LBW = 10mHz.
INx = 8kHz , INy = 8kHz , C\4i4i. INx
thir I3 1] B A A R A 1INy X AHAL RS -180° < © < 19 tps
180°. DPLL LBW = 1Hz
Nx = 25MHz , INy = 25MHz , CL8ii4.
INx #1 INy FHXHAE O % -180° < © < 1.8 +ps
180°. DPLL LBW = 1Hz
14 R 15 Copyright © 2026 Texas Instruments Incorporated
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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

BELAER B (19)

BAW APLL = 2457.6MHz , VCO J5 4
Bigs =2, 0.5 fERERREL , 1Hz <
OUTx < 122.88MHz ,
ANA_DELAY_LINEARITY_CODE =2

13.13

ps

BAW APLL = 2457.6MHz , VCO J5 4
Bigs =1, 2 fAVEERRE , 1Hz < OUTx
< 122.88MHz ,
ANA_DELAY_LINEARITY_CODE =5

26.25

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 = 2457.6MHz , VCO J5 4
s =2, 0.5 FHEE , 1Hz <
OUTx < 122.88MHz ,
ANA_DELAY_LINEARITY_CODE =2

-6.56

6.56 ps

BAW APLL = 2457.6MHz , VCO J5 4
Bids =1, 2 BEERE , 1Hz < OUTx
< 122.88MHz ,
ANA_DELAY_LINEARITY_CODE =5

-13.13

13.13 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/AME  WEE  BNE| B
VCO Ja /AR st =
t M 2457.6MHz , -4 % & 1966 P
pIeoLY TR VCO 5 A Bkt = 264 ]
2457.6MHz , 454 E : P
=R Ik R
T o HJEa T (VDD/VDDO = 3.135V) H4¢
tvaLID- %;}ﬁﬂlﬁ i) SPI/I12C 5 il B2 LY PhR T (PD# = 1.2V) J5 81 U 30 ms
PROGRAMMING SPI/I2C T’ﬁ%ﬁ% M E’]EJE
3 B EBEM AN (GPIO0. GPIO1. GPIO2. SCS_ADD)
ViH LIPS 1.4 Vv
Vim B N AR L R 0.6 0.95 \Y;
NEZS. A EYE H PD# T
v , : N 0.7 09| v
M N H A 2 T
Rinpp ﬁ%ﬁ#%ﬂ%ﬁﬁﬁﬁ%%ﬂﬁml&ﬂ 145 163 180 kQ
Ripu ﬁ%ﬁ*%%ﬁﬁﬁﬁ@?ﬂ%ﬂiﬁ FL R 470 526 580 KQ
ViL FNCHE 0.4 \%
I 4\ e L Vi = VDD -40 40 pA
I i N FL IR Vi = GND -40 40 HA
Cin LD SE 2 pF
2 TP EH A\ Rtk ( PD#. SCK. SDIO. SCS_ADD ; E 5K GPIO0. GPIO1 #l GPIO2
ViH LIPS 1.2 Y
ViL N 0.4 \Y;
Iy i\ 1= L Viy = VDD , PD# 44+ -40 40 pA
I PN ER ViL = GND , PD# &4+ -40 40 pA
I YN Vi =VDD , PD 5 3 200k @ L4 57 24| A
L RH
I G A ViL=GND, PD il N 200k i 57 24| uA
FLfH
FIT GPIO SYNC. SYSREF i
k. TEC ik %%, DPLLBINE | .00,
twioTH $6. FDEV fil 21 FDEV. dir fry | T "H4H 200 ns
PN
Cin LIPS 2 pF
i N4 ( GPIO0. GPIO1. GPIO2. SDIO)
VoH it v FLE lon = TmA 2.4 v
VoL KR loL = 1MA 0.4 \Y
twlte ity T B 20% % 80% , LVGMOS fiat , 1k 500 ps
FrR%it ( GPIOO. GPIO1. GPIO2, SDA)
Vv i s T lou = SmA 03 V
° " loL = 6mA 06|V
lon i TR LR -15 15 pA
SPI I FER ( SDIO. SCK. SCS_ADD )
SPI gl 20| MHz
fsck SPI I £iid % ; 7E SRAM BHURI
N 10| MH
EPN- Sl “
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FERVGSAT M TS (BRAESA Y )

SR WA BME  MBE  BXME| B
y %ﬁaﬁ )£ SCK ¥ B ( FF4aiLs 0 N
to SDI % SCK % & I [a] 10 ns
t3 SDI £ SCK {# )] 10 ns
ty SCK 15 Ha i [8] 25 ns
ts SCK I L ][] 25 ns
tg SCK % SDO 14 2 iz Iml #d 20 ns
t7 SCS Jikh 48 22 20 ns
tg %c;; )@ SCS & ER[A] ( £idiE(E 10 ns
I2C B FFESR ( SDA. SCL)
Vin U 1.2 v
Vi KA 0.5 Y
Iy iy NS -15 15 pA
Cin LTPNEER 2 pF
VoL AR R loL = 3mA 0.3 v
VoL K HE loL = 6mA 0.6 v
fscL 12C B i it 190 kHz

Pd A 400
tsu(sTART) Ja Bh AR B I ] 7t SDA NfKHLF 22 17 SCL A 0.6 us
tH(sTART) JE B SR A LRI I 1) 7 SDA AfIRHTZ )5 SCL AfEHF 0.6 us
tw(scLH) SCL fik s B ey HF 0.6 us
tw(scLr) SCL Jik 58 FEAR FL~F 1.3 us
tsu(spa) SDA ¥ &I ] 100 ns
th(sba) SDA R FFI [H] 7E SCL AfikH P2 5 SDA FAL 0 0.9 us
traN) SDA/SCL i N\ _EFH (] 300 ns
tean) SDA/SCL i\ T B ) 300 ns
trouT) SDA it Hi T P[] Cgus < 400pF 300 ns
tsu(sTor) 15 1SR ST ) 0.6 us
taus %Trgp A START Z ] 1 5 247 I 13 us
typ-par AT T[] 0.9 us
tvp-ack BHE A O R 0.9 us
EEPROM #§4%
NEE-CYC EEPROM & & 111 100 JAM
{SRAMRY EEPROM SRAM AT LIS 0 ms
N HE R s ]

(1) XRE— XO A M IR FE. T XO A5 Aas v FEAH R i B o
(2) XS —/> DPLL [JHHFE. 4> DPLL Y4 FEAH 1 I

(3) REFx_ITYPE =8 5 12.
(4) REFx_ITYPE =1. 3805, JEIREHIN P44 5] GND. 2 %5585 4 5] GND 5% 50 Q HiBiL% 5] GND.
(5) REFx_ITYPE =1. 35 5.
(6)  FLAF AN B SRR A AN RN B I A A AR I 40 5 KA (L
(7) 24 XO B NSHEKT APLL FHAAS I B8 X REM 8K LU, APLL R 233088 AR BN 2 40 it /IME
(8) #17%% XO_ITYPE = 8 5 12.
(9) Zi{74% XO_ITYPE=1. 35
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(10)
(1)
(12)

SDI Write/Read

SDO Read

SCK

I
(
— ] | T
SDIO  DONTCARE &\ W /|< D, A13:l...A1 X A0
scs ,L\

DON'T CARE

|

Ji OUTx ¥k B BAW APLL J5 7344 .

BT E Plgaw apLl = 1, ¥ BAW APLL 570 #ie% 55 ik, BT OUTx H5k [ 838 73 4% .

PSNR ZTEMEE N Vy A AT 100kHz 1 10MHz 2 8] F) 1520 75 LA 1.0pF 85 Z87E N VDD H1 VDDO 5| BB I 45 ) B2 7 2 1

B (B dBe MEAL ) o

o igsE L . it e SYNC_SW stBl SYNC KA.
AR BN FE IR UK I T APLL J5 24l ds i HH R ERR DL 31, S LA AEIR Y [ bR A 0.5+ 1 8% 2.
T3 AR R RO AE IR 7 B 4 tanA-DLY-RANGE I AR UL B IR 25 P JiE

P i FEL R AR AR BRBE TR i F PR AR AL, DA — B P s A B .
DPLL ¥R 95 4 Zi/NT TDC #53 f) 1/100 H/NT APLL R84 95 1/10.

|
DON'T CARE |

X

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

7y

& 5-1. SPI AN FHE

—p [—Pe—P

SCK DON'T CARE>\

1

|

|

|

|

| |
—» 413

E
;

SDI DON'T CARE Y

DON'T CARE

SCS \

|
1
|
L
|
( 1
| )]

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

T

R
|

Ity Lt |

! o t3
———P

N\ N

—p e—tg
Il
Il

(
07 X E’),G...D1 X DO X

& 5-3. SPI = £ i1 E i 7 B

>

!
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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 5-6. St FE AL EFH T RER ]
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|
INx_P y
| Single Ended
|
|
|
|
|
INx_P !
>< >< Differential
|
INx_N |
| tero,DIFF
“«—>'
| |
OUTx_P + :
|
>< >< : >< >< >< Differential, PLL
|
OUTx_N | .
| |
| —>: :4— tsk DIFF,INT
|
OUTx_P U
|
: | ) Differential, PLL
|
OUTx_N : |
Lo
| |
| : tSK,SErDIIFF,INT
|
|
|
|
OUTx_P/N : / Single Ended, PLL
| |
! |
I ] :
| "tpro, se
|
: : 1
| TSK,SEJNT—D} :
|
|
: |
OUTx_P/N :
|
|

Bl 5-7. Z= 2 AL by R REATAR AL S
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5.7 SLAVR:E

#}15)) = 44fs RMS ( 12kHz % 20MHz )
fBAW APLL = 2457 .6MHz

/| 5-8. BAW APLL [¥] 491.52MHz HSDS %

= Agilent E50528 Signal Source Analyzer.
[PPrase toie 10,0008/ Ref -20.0008c/Hz

000N Camer 245750972 e 6,088 com
000

000

000

7000 ftspan 19

Analys1s Range x: sand narker
0.00 Aha1V13 Ranga vi Band marker
sei 2851538 dee / 19,60 Maz
0,00 RS Nofse: 75 1515 pra
“i768 mieg
1000 s yitver: 33508 Foel
Residual F: 368,39 W

1100 §

1200

10 2

3
1400
150.0
3

1600

1700 s @
100,45

| IF Gain 2008

orcul_ov]pow 3 3v]atn saB]ExRerfi]Ex

$140) = 51fs RMS ( 12kHz 5 20MHz )
fBAW APLL = 2457.6MHz

Kl 5-9. BAW APLL ] 245.76MHz HSDS %

‘Agilent E50528 Signal Source Analyzer,

[PPrase tioise 10,0008/ Ref -20.c008c vz
(smev 122 879985 MHz T 5.5AB4 dEm
I 100 Az | F12L.4910 dec/nz
2y 1 kHz - 27,1784 ds:/nz
.00 50 T kwz  -135.3233 dec/Wz
4: 100 kHz -154.5411 dBc/Hz
40.00 5 HZ =164.1132 dBC/HZ
6: 10 MHz -164. 6055 dBC/Hz
.00 7 MH: -165 4481 dBc/Hz2
& stare 12
; S35 36 s
s Center 10.006 MHz
- Span 191985 iz
xd NI =as
. Analysis Range x:| Band marker
£0.00 Analysis Range ¥: Band Marker
e voTsel 250/ 1802 dec/ 1969 iz
90.00 RMS Nofser
0750 hia
1000 QMS Jitter: $6.605 fsec
Residual FM: 409.692 Hz
1100
1200
1200
2
0.0 4
1500
0.0 a
700 g 2
00,4 = o 68 Fal i~
‘FG”!ZDG Freqg Band [99M-1.5GHz LO Opt [>150kH! 724pts Core S

#13) = 57fs RMS ( 12kHz Z 20MHz )
fBAW APLL = 2457 .6MHz

& 5-10. BAW APLL [#] 122.88MHz HSDS #ii

Phase Noise 10,0008/ Ref -20.00dBc/Hz

-20.00 Canier. 322,255z555 MHz T 6.4%4 dBm

v,

40.00

50.00

wmw,mw

3

g
zxi,_ zzd
FErs

z

o

3

#

o

&

2

2

60.00

70.00 Center 10,006 MHz
Span 19.983 Wz
— MNojse
nalyeis nge Xz Band Marker
s0.00 Analysis Range V: Band Marker
Tnt Nojse: -77.0657 dec /19,63 Wz
RME Noise: 198.166 i
1000 13.3841 hdeg
RS )itters S7.867 fsec
Residual FM: 843.483 H

110.0

o

w0 & ey iy Py pay)

#1350 = 98fs RMS ( 12kHz % 20MHz )
fAPLLZ =5800.78125MHz

& 5-11. APLL2 ] 322.265625MHz HSDS #jH

Kl 5-12. APLL2 ] 312.5MHz HSDS %4

Phase Noise 10.00d8] Ref -20.00dBcHz

2000 pr r Carier 212.433333 MHz T~ 6.5%0 dBm
! $1% 100 Hz| | -86.5552 dBc/Hz
. 2: 1 kHz  -114.2093 dBc/Hz
3000 1 3: 10 kHz  -128.4254 dBc/Hz.
4: 50 kHz | -135.9867 dBc/Hz
40.00 5: 100 kHz -136.3805 dBc/Hz
6: 500 kHz -143.4310 dBc/Hz
50,00 7: iz 1403751 dBc/H:
8: 10 MHz  -162.3617 dBc/Hz
000 9: 20 MHz_ -162.2774 dBc/Hz
X: Start 12 kH
Stop 20 MHz
70,00 Center 10.006 MHz
Span 19.988 MHz
== Noise =

0.00
Analysis Range X[ Band Warker

000 fnalysis Range Y:
Intg Noise: -80. 2610 dBc / Js 69 MHz
RS Noise: 137.234 prad

1000 7186294 e

RMS Jitter: 102,784 fsec

Residual FM: 627.726 Hz

]

00 . & pey s & W

#13)) = 103fs RMS ( 12kHz % 20MHz )
fapLL2 = 5950MHz

F 5-13. APLL2 ] 212.5MHz HSDS %4
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-20.

a0

10

11

12

13

15

16

o

1

Phase Noise 10,0048/ Ref -20.00dBc/Hz

40,0

140.0

00 r Caner 161.132814 MHz T 7.1%7 dBm
ld +1: 100 Hz -88.1115 dBc/Hz
. 2: 1 kHz | -116.9092 dBc/Hz
0 3: 10 kHz  -129.2134 dBc/Hz

4: 50 kHz  -138.2470 dBc/Mz
o 5: 100 kHz -138.8270 dBc/Hz

6: 500 kHz -148.4943 dBc/Hz
o 7: 1 MMz | -143.0773 dBc/Mz

8: 10 MHz  -163.5796 dBc/Hz
o 9: 20 MMz -162.9603 dBc/Hz
o X: Start 12 I<H

5t

o Contep 30008 Wtz
Span 19.985 MHz
ot — Noise —

Bislys1s Range bt Band Marker
o Analysis Range Mar

Intg Noise: -82. 8555 dec / 15,69 Wz

RHS Noise: 102,012/
0.0 5.34434 mdeg
RMS Jitter: 100.759 fsec
). Residual FM: 541.57 Hz

~ | i

2.0 g

] & & s =y PSR-

$13) = 101fs RMS ( 12kHz % 20MHz )
fapLL2 = 5800.78125MHz

& 5-14. APLL2 ] 161.1328125MHz HSDS %4

PPase Noss 10.0098] Ref -20 0008/

5000 Span 19. 988 Mz

7000 Analysis Range Yi Band Marker

Canter 155519698 Wtz 64257 cm

FITTr YT

se
Afalysis Range xi gand marker

Trtg noise: -83.

e R e

$13) = 101fs RMS ( 12kHz % 20MHz )
fapLL2 = 5598.72MHz

& 5-15. APLL2 [f] 155.52MHz HSDS #iH

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

rier Mt 64443 cBm

a

ST 00 | sarzes e/
20 1 knz 6]0816 dac/Hz

i 3 10ME  dinee g
21 S0 kwz  -138l2184 dac/nz
§: 100 kiz -138|8509 dsc/nz

_— i 300 knz -14sl2455 dec/nz
731 Mz 15527 dsc/
8 5 MMz 1637289 dac/Mz

- S 3wz SI6317350 doc/ie
X start 12 ki

pan 19.935 Mz

Anid1ysis Range x: Band narker
Analysis range v gand Mark.
TnegNotser 83, 353 dec'/ 15,60 mHz

Residual FM: 505,00 Kz

Pl

700 &

1902 = = 3 e

#}5)) = 100fs RMS ( 12kHz % 20MHz )
fAPLL2 =5836.8MHz

& 5-16. APLL2 ¥ 153.6MHz HSDS # 4!

Delay variation (ps)

50
— Min
40| — Max
— Avg
30
/
20 —
10 1 | ——"]
0 ///_// ,/
-10
-20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

5-17. SYSREF/1PPS FEiR £k 1t ¥ SR EIR Y 2

Delay variation (ps)

Bl 5-18. SYSREF/1PPS ZEiR £kt & 54 FER AL 3

50
—— Min
40 | — Max
30| — Avg
20
LT ~
10 -
o /\/ / ~
T — — ~——
-10
-20
-30
-40
-50
0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

50
— Min

40| — Max

30| — Avg
—_ e —
é 20 ——//
§ 10 /
5 | ~—T
g \\ — ,———\//
> -10
°©
8 20

-30

-40

-50

0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

&l 5-19. SYSREF/1PPS #EiR £k 14 & SR GER Y 4

22
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50
— Min
40 — Max
30— Avg
7 20 T ¥
S 10 LT
:‘§ 0 — /,f\
© T —
= -10 —
8 20
-30
-40
-50
0 5 10 15 20 25 30 35
Analog delay setting (steps/code)
& 5-20. SYSREF/1PPS ZEiR £ 14 SAEAIER AL 5
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6 SHMERFR

6.1 Z 7 SN 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 -

K 6-1 JEHER R 1R AR PIRIAS R E SC, T 6-2 FRHER R TR AR AN E . Vip M1 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

6-1. Z/FINE S HIPIFAFE & 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 6-2. ZHIHE S KPFARRFE X
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AFTI A Al A R RAE K e

High-impedance probe

LMK Device
LVCMOQOS driver

LMK Device
LVCMOQOS driver

Oscilloscope

& 6-4. LVCMOS #i AR IIARE &

LMK Device
HSDS driver

Phase Noise
Analyzer

0

O

100Q %

0

& 6-5. HSDS iy HH it A e B

Oscilloscope
(Hi-Z termination)

LMK Device
HSDS driver

O

Balun

Phase Noise
Analyzer

& 6-6. HSDS %yt AH Ml AR B

LMK Device
HCSL driver

0

O

0

50Q

Oscilloscope
(Hi-Z termination)

50Q

& 6-7. HCSL % it Bl B
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LMK Device
HCSL driver

[)

B

-

Balun

50Q 50Q

& 6-8. HCSL % A3l AL B

Signal Generator
Reference
Input

Phase Noise
Analyzer

Sine wave
Modulator
Power Supply
||
[
DUT Device Output

L

[
© I

Balun

Phase Noise/

Spectrum
Analyzer

&l 6-9. FRIRME I (PSNR) JHARCE
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7 VE4H B
7.1 MR

LMK5C22212A EA AN EHERA . BAN%F PLL (DPLL). PN, PLL (APLL) ( 4R VCO ) Fil 12 M
it . BAW APLL (APLL1) A5 H B A7 4 s it ot IR B B & P B8 BAW VCO (VCBO) |, PRIk BE R RR B2 kil 1 X6 4158
ez as (XO) i NI B (A A M 7 slAT% AR 1« T f) VCBO Hi AR AT B A AR MR U 7 EliAS , LA &2 B HHig AT
FRFRRE R E M EER . 2 XO. TCXO 5 OCXO #i N\ , H HLAUHRYE R AR FF AR R AT IR . BAW
APLL AT EHAHRM [ DPLLT #5461 , MM fe i BAW APLL 354 e 31 DPLLA JEdERI N LA R S I B0 [RIFE , DPLL2/
APLL2 W] DLg5E 25 DPLLT AHIA MR US| B0 BIE 21 5 ) R E S N LB 59 — AR B4 APLL #F
AT LAM XO 3 8% 55— APLL 435 4hde B3kt . DPLL 7T UM EEAER N INx e B6 [ B4 A e | Bl il i i %
R I S R S o 55 21 5 — > APLL 5.

DPLL Jt ik N\ 2 2 F 45 SRS T 0 AN IS 5 AR b 1 E S AL $F o B AT DLIE I B B | R ) Rk
EEFRIN . A IFE MBI MR AL T WUl DAL AT AR LRI AR L S 4 D e, vl SEBL e € i AR Az
WEASTERE . FEER MR E T M RN, FEAI B FEAESR G (LOR) Il $AT TG h W) s sl fR 4 . — Hadioh
BN B VB R BB R A, AR IR AR R P A 1PPS (ERRIKeR ) Al g | ml el
B LOR 150t . AT LARRHE T AER o ey AR B2 ELAT S A0 A DN 245 ) B AELPR A1l 8 I8 " P S0 5% M U0 465 D RE AR
BIRE I (10 57 5P S A0 0 5 HE N DRI I B 40 o E ARG J5E , AT B KPR EE /b LOR 175 400 391 1] (R 9 3 AT AR oz
T

LMK5C22212A A 12 AR H AT dmffin K sh 28 3 dan il | 5e 2 o vr 12 AN 2200 I sl 22 0 B b 5 ity e 114
HE. m2r LN 4 g 1.8V B 2.65V LVCMOS #ith i (&M 8Pk H OUTO A1 OUT1 1y _P #riFl _N
frdh ) BoE 10 MESHH e @ 2R A B BN SR B S APLL/VCO 3R —AN.
0 (OUTO) Fifith 1 (OUT1) ARG , T LAM XO. e N BT APLL B0k . %t 0 (OUTO) Flgi ! 1
(OUT1) BAJ 7% 7.3.14.3 Zp Sl & b (AT A JoAth 22 43 tH 35 S FF SYSREF 81 1PPS it o it o0 S B [\ 20
(SYNC) Tt , RVFZ A AR 5% . FEIRM A (ZDM) i85 7] PLZE A DPLL1 5% DPLL2 $#24t45 OUTO i 4
Rk R a2 8], SePlafE AL R . DPLLT ) OUT10 fil DPLL2 ff] OUT4 L4t T #4C ZDM S i %

/4

Ao

N T 3 FE IEEE 1588 PTP 4 Bt 4 sl FAth i e 42 1 B2 B, DPLL SZ R4 2 AT 1ppt ( Fifer2— ) 1
DCO #53X , Rl A 5 5 I 1) SRS A P A3 D AR A 1 % o

ZASEE 12C Bk SPI se 4T gwAE , HF H oS ERE N ) B AE A N ROM TUAT B s R B . " 42
EEPROM 2 irxf 5 APLL Al Ac BAH G 2 f- 48 12E4T POR L& | $2AL R VG _E i i i 8. DPLL i
B AH EEPROM HIE , M 2R#E ROM VE4NE I S T8I0tk |, IF HAFEF 473l D se 2l gmfE. 3 LDO
Fa R 244t () PSNR ThAg | Al PR AL W48 (O A R . @I GPIO R 2 51 IR o I 27 A7 28 0] 52 ] DA 2
BB PLL WEFRAS , IS4 T 2 Wi D RE
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7.2 ThEETTHEIE

Rdiv
160

1 Rrav
ob

YAV

x1
x2|

Rdiv
65

Ayoud yum
SuIyoums ssajuH

VCBO: 2457.6 MHz

N Div

FB Div
40 fractional
ZDM OUTO
o

DM OUT10

Mto/8

X0 I c1 LF2 I c2
= =
L LT
Outputs
Inputs
CH Div
DPLL1/APLL1 APLL1 post 12-b & Delay
ad divider

gt

4 APLLL
5 ]_| CoscadeDiv
L2 |

b1y

8!

4] [4

i

SYSREF Div
20-b & Delay

CH Div
12-b & Delay

CH Div
12-b

CH Div
12-b

MMMMMMMMMM. M. M

7.2.1 PLL #9858

Kl 7-2 B/ T LMK5C22212A sty PLL 4244 FiEiE % PLL (DPLL1) ALEA 4 VCBO (VCO1) (1)
BAW APLL (APLL1). HAG4%H LC VCO (VCO2) () APLL2 A] 2 il s — MR Shit e Ziek . it 75 258 — AN

A, W APLL2 Sedst N 73 Jitas H 1 770 B DPLL2 %4l .

VDD_IN (x2)  VDD_APLL (x3)
33V 33V

VDDO (x5)
33

VDD_DIG (x2)
3V

. APLL2 post SYSREF Div|
divider 20-b & Delay
16
2to /13
— Rdiv
160 CH Div
VCO2: 5595 to 5950 MHz 120 & Delay
“ . N Div
© s § 40-b fractional CH Div
58 12-b & Delay
ig
EX
R div =& 7
16b [SYSREF Div|
20-b & Delay
FB Div
401 fractional TG
L 2
20M oUT4 CH Div
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 12-b & Delay
APLL2
ccccc de
..................... SYSREF Dy,
20-b & Delay
CH Div
12-b & Delay
Control SYSREF Div|
20-b & Delay
Registers ROM
_—
—
. SYSEF/
L Device Control 1PPS MU; g
and Status |
]
Power Conditioning
—_—
A A N - -
LT LT LT LT LT LT
CAP_APLL (x4) CAP_DIG

B 7-1. LMK5C22212A TiEHEE

DPLL f 350 [ ¥ 74 88 (TDC). B FIFERyEN: 2% (DLF) MIAE =-A JHHI2E (SDM) AT 4nFe 40 fr 4 %o s it
(FB) sr#iigs . APLL B$GEHEHE (R) 20 40ids « ML ARAG N ZS (PFD). HESIEW &% (LF). HA SDM 14 HU 5t (N)

Ir AR VCO.

28 ERXFIRIE
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OuT2

OuT3

ouTs

OuT4

ouTe

ouT7

ouTs

ouT9

ouT10

ouT11

GPIO1/
SR_OUT1

GPIO2/
SR_OUT2

HSDS, LVDS HCSL or 1.8-V/2.65-V LVCMOS

HSDS, LVDS or HCSL

CMOS 3.3V or Open Drain
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DPLL A — ek ¥ 2 i E 4% , 8 DPLL 0] LABUE ) APLL 7% —/N VCO 35k (8% DPLL iz 174 20) sl e 2
FEHES N (ML DPLL iz 47#55X) | A ITAE RS 22 AN e st 47 4 3 FNAR A 2 1) 5 T 4 (R ) RV 12k

A APLL #5A — Rk 2 S M8, 0% APLL 8123 XO MAB 55—~ APLL 200 i as f e (APLL
5 DPLL %),

AR —A VCO #y H 22 18EF [7]— /4 DPLL+APLL X} DPLL 3 f1 APLL 3.

A4~ APLL #8 —AN1) f1 DPLL #2# [ 52 40 fisr &, ¥ DPLL B Fig4T APLL i, i34 T —ANm 4w
TRH 24 SroyBERTEE , AT 0¥ APLL #2774 DPLL 4 HE 0 R |, E8E R 2N Oppm H#iIs 2 8] 347 2%
I

NT A AR (W ) AR AR A DPLL B¢ APLL. APLL f%E4 VCO fi FH & H ] VCO & 43 4l 2% Sk Bk
ST Pp o, Wik VCBO WG/ Wiegs BN 1, NS 55 M5 Mies , B VCBO 2 [n) fr H i Bh 43 e He gk 4745
Hi, .

From XO or/APLL2
cascaded to APLL1
From INx or APLL2 : DPLL1 A f APLL1
cascaded to DPLL1 oe R | VCBO
> N - fucor
TDC [—» DLF S-bit PFD [ LF —>® >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |
7y
38-bit L T
DPLL DCO .| DcCO 'y
option FDEV DPLL feedback clock

ZDM from OUTO or OUT10

From XO or/APLL1
cascaded to APLL2

From INx or APLL1 . DPLL2 . APLL2
cascaded to DPLL2 e, R | ™2 LevED
> M fucoz
TDC |—» DLF 5-bit PFD [» LF —»@ >
—
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
A
38-bit f T
DPLL DCO DCO -
option "l FDEV DPLL feedback clock

ZDM from OUTO or OUT4

7-2. PLL 3&#y
PLR #7417 DPLL A APLL (BEATAR R . A0SR AFBRAEANN PLL TAERAREZ HFAEL | H5
[ DPLL 247K
7.2.2DPLL

Ja H DPLL iz47#: 3¢ H. DPLL #iEh , DPLL 24 ( INx 51 ) desE T % b f 4R e e A uERf . XO
S _E R IR v e T B A B S AT AR IR R e MEAIRE . VCBO WE R 12kHz % 20MHz FL44iaT
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P BAW APLL % H I Bh AR Az e A5 A sh i e | AR32 XO 51 N B3R FI RS L0 o 8 A b 186 5 ) 70 66 v g
FIEILAE S, BAW APLL REfg g F H AT BAS 35 (AR A TCXO 5 OCXO 18 N4MHB XO %N |, EIRHMA R &b
YEE PR3 2 R 5 IR AR BR A 55 (<S10Hz) |, X2 SyncE #l PTP A58 F BT 2Rk . oAl APLL G815 451 LC Y
VCO , i 5% 25 6 2 9 Fe H 1% 1 3 ME A sy A AL AS I 28 45% , mT BAXTiZ VCO #EATfiik , NEERE
100kHz #1434y P SE BB FE R Bl e o 241K XO A5 Bl AH A7 e 75 1T 8 21 R G M RE BRI, A ke () 2 ke T mT it
EE, eI LC APLL 2T Mgt v .  LMK5C22212A foiF i ik #k B VCBO 2 4l it ( BAW
APLL 2Bk ) , XAl LR E D> LC APLL %t RMS £13).

WA DPLL LS H T DCO #z8 | W] PAEAT 45 0 25 25 KAE (FDEV) $fe |, WL T % (i s )
DPLL /] FB 348 7> T-. DCO iR Al LA 2B i APLL 804% 3% 34 1 sk o AT 4T 25 BB 1) DPLL &% APLL
.

%EH’J DPLL %E%%ﬁ (BWDPLL) ‘E‘ﬁﬁ\ﬂf&? Uﬂ‘ﬁﬁﬁﬁ .
1. DPLL TDC #Z ) 1/100,

2. APLL g %) 1/10.,

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

7.2.2.1 J37 DPLL B4R

FESRST DPLL 3247 1A , DPLL n] DAAR ¥ 75 B B eI (INX). DPLL1 A1 DPLL2 ] DASL= R —/ Ntk | B
FHIEFEARMIELE. B, B4 APLL S7EYIIGAE B 3 XO # A\ JF LA A g IE T ARl 304 4%
() DPLL J:iE4i A, DPLL St R 95 B HEAR S JOT 4 B R L. DPLL (1) TDC 244 ik S kNI (R AR A7 55
SKEAHR. VCO 1) FB 4r#iids i B AT LLEL |, FEAE S — AN S ARG R ZE 0T BB R IR 7 AR I FHEC T IR B 8
#% (DLF) #BEATUEDR |, 117 DLF %t £ % APLL 20 85i8s 4> 1 , M VCO SR 5 R e N B .

H TR DPLL #n] DAEUEAS A R AArE AT |, BRItk DPLL w) DAZEAS 52 FARE T8 1R 15 0 T B e BB 8 .

P XO BREE | TI E e G bb R 200 BB 2 B B0 5 DA KPR B /b A e s . 2 Bk R ik F— 14> XO #i
AHZ | ff APLL 20%0 N 204t (NUM/DEN) 4+ 0.125 % 0.45 2 il f1 0.55 % 0.875 2 [i]. EFEHiEE =
XO ATURAS EIF IR st fE . 24 XO SR sl i AL e M aE R 220, % BAW APLL %y Hi 2 521 APLL2.
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From XO
DPLLA1 APLL1
From INx fTD(i R frp1 VCO1
> N - fucor
TDC |—» DLF 5-bit PFD | ¥ LF —>@ >
—»
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO DCO =
option | FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
From XO
DPLL2 i APLL2
From INx froc wew R VCOo2
g fucoz
TDC |—» DLF 5-bit PFD [» LF —>® >
—»
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO | DCO 7'y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
& 7-3. DPLL #:E
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7.2.2.2 Bk DPLL BT8R

7-4 @75 T DPLL1 5 APLL2 4T ] . APLL2 F1 BAW APLL % VCO #Z8 5 24 XO i
F HAENFESR LM AN UL E hiziT #1817, EiZafF , DPLL2 &= DPLL , ifi DPLL1 &% %k DPLL.

K2 A 20 DPLL S #Ef N J5 , & DPLL BT aa8iR 5. DPLL TDC 244 fir ik 2 v dan N\ B 8 IR AH A7 5 2k E AR
N VCO ] FB Zr#iige it #h#E4T AR |, I — AN ST R ZE 0 N 8 Z R EF . R IE 5 1 DLF #4736 , 1M
DLF % 42x 1% APLL N 43 4iigs SDM , 1 VCO #iZ 53 N 8E .

DPLL ZBer$2t 5 DPLL [F25 B Ti% . KBk shifm it eh. iEER |, 405 DPLL #i:0F | 8l DPLL Jakisk
PRI B RE AR A e 1 .

2 DPLL2 fid & N5 APLLY 4b T2t , DPLLT Bl REA —E & DPLL2 8w iREs. wf APLLY 4T
Az R e, JFH VCBO #iZ i ppm {H1/2 DPLL2 KA 2 keut |, MIE APLL2 % ERFE 5
APLL1T AHFR WA R, 20 DPLL2 F1 APLL2 REfEfRFF8UE IR . MFTE JH R DPLL F1 APLL ##% 81 &
W, BT e g 2 [R5 31 32 DPLL R BRI 2 1E

From XO
From APLL2 cascaded to DPLL1 y APLL1
fTDC fPD1 VCOz
DPLL1 N R
L O fVCO'\
TDC [—» DLF 5-bit PFD |» LF —>® >
—>
+FB =N .
40-bit Frac-N SDM 40-bit Frac-N SDM |~
A
38-bit L T
DPLL DCO .| DCO 'y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
From XO
DPLL2 I APLL2
From INx fTD(i R frp2 VCO1
» e fucoz
TDC |—»{ DLF 5-bit PFD [» LF —>@ >
—»
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM |
A
38-bit f T
DPLL DCO DCO y'y
option "| FDEV DPLL feedback clock
ZDM from OUTO
or OUT4
& 7-4. DPLL Bt
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7.2.2.3 APLL 5 DPLL B¢

7-5 JEox T APLL2 5 APLL1 & T Bt . 24 APLL2 SREUANNT |, 2% VCO1 4% 78 bR ik b O 4 %
2457.6MHz [ftiz. #R)5 , APLL1 2% VCO1 Mg e 24N XO N |, 78 H HIB TN igiT. 2B PLL
BUEFYR VCO ISR . — EAGIEIF % DPLL v N\ (14 i 18] 48 0 B 6 A 2R TA] , DPLL st 2 AR 83K E
£~ DPLL TDC ¥4 fir e 3 iy NI 8h AR AL 55k H AR, VCO [ FB 70 ss it ep E47 i |, R4 li— AN S M AR
ZEXT B FARIE 7o FFAEI , TDC B4 H JCIE MR IE RS BRAHALR 22 . B/ AL IE 7 i1 DLF BEATIE3: | 1M
DLF #ith <% APLL N 23 5i#s 7>+ , fiff VCO Al 5L HEdm N B -

ffiF] VCBO 1EA APLL2 [Ty APLL $2 4t @il K E s 2 HER . a1 XO/TCXO/OCXO Hi Ik
SR R P PR 28, X PR VRR 1 G IR Th e T LABR AL 5 d i i o AR AL e A MR RE . TETER , TEZUBE DPLL iz T
T, B2 DPLLA J5 ¥ Se o s A Fl 3l 1t R AN AT e A 1 o

DPLL1 # @ RA £ 5m] DPLL2 k& . s APLLT A+ B dis T e R Fia = | B DPLL2 7] AR ERZE
BUEIRAS , VCBO #iR % ppm 18 ] ft £ 7E APLL2 % 5] N RLKSIRmAS . ELECE "B d | ERAE 5k
BiE DPLL1 #1 APLL1 , )4 PLL2 fifg/E 3 ( APLLx_EN fi7 =0 — 1) LI VCO2 , ARG HF4aka s PLL2 8%

fE_ PRI, APLLY A& B3% PLL , 10 APLL2 /& R PLL. W% RS0 )8 s eh i P25k U APLL2 0] L
fic &y _EJiF PLL.

Mg PLL B, R APLL m] DUfdH DPLL 83 55 B 45 O DPLL ( AR#E M REER e ) » aniR7E iR APLL
R EEA T DPLL2 |, I mf DA RN DPLLY =t (] 7-6). fEXFRFHH T , VCO2 v LAYE DPLL1 i3k
B BA (A A e i R A ERE VCO1 35 |, 1 APLL2 HIR#iis ge s [ 25 3] DPLL1 JEHEd N

%H DPLL J5 , B 24 (i F R gafe 24 A5 BE (A2 B 2 40 72508 ), MmyEBR A APLL JE v 3
B AR R 2

ANEH—S VCO Hirth 2513 [F]— 4 DPLL/APLL %) DPLL JE A APLL JEuE .
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From APLL2 cascaded to
APLLA
DPLL1 X APLL1
From INx fTD(i R fr1 VCO1
W fucot
TDC |—» DLF 5-oit PFD [ LF —>® >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
A
38-bit L T
DPLL DCO .| bco 7Y
option FDEV DPLL feedback clock
ZDM from OUTO
or OUT10
From XO
DPLL2 X APLL2
From INx froc e s vCOo2
» N fVCOZ
TDC |—»{ DLF S-bit PFD [» LF —>@ >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM
A
38-bit L T
DPLL DCO DCO 7
option FDEV

HERXFIRIF

DPLL feedback clock

ZDM from OUTO

B 7-5. J5 F DPLL i) APLL ZBR5
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From XO
DPLL1 i APLL1
From INx froc 'R fep1 VCO1
> BN fucon
TDC |—» DLF 5-bit PFD [» LF —>® >
—»
+FB +N L
40-bit Frac-N SDM 24-bit Frac-N SDM |
A
40-bit f
DPLL DCO | bco Y
option FDEV DPLL feedback clock
ZDM from OUTO or OUT10
From APLL1
cascaded to APLL2
DPLL2 disabled
DPLL2 i APLL2
From INx froc ] o VCO2
> g —
TDC [—» DLF Sbit

fVCOZ
PFD | LF —>®
—>
+FB

< =N
40-bit Frac-N SDM 40-bit Frac-N SDM
Y
40-bit T
DCO
"| FDEV DPLL feedback clock

’ 7-6. 22 DPLL [ APLL ZER)
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7.2.3 (X 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 .

EE R AyIateE , 0 APLL B TAR B QT o 4R APLL2 4] 7-6 Framib T Z0Bci 50 ( 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 SR (il 7-7 fos ), W) VCO2 MAEW I 542 8 APLLX_STRT_PRTY Jiiif7 i€ £ XO #iA |
AL F APLLY 1s47.

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 I APLL1
froc R fop1 VCOo1
> o fucort
TDC |—» DLF soit [ ™ pep el LF @ s
—»
*rB ¢ —] 24-bit 4+0Nb'tF N
40-bit Frac-N SDM -0l orSD_MI rac-N [«
y
40-bit
[ bco Zﬂ
FDEV DPLL feedback clock

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

+N
24-bit Frac-N SDM

& 7-7. 1 APLL BhrE=,
7.3 KU EA
PLF &5 1-48 LMK5C22212A (R FITh ek
7.3.1 G #HA (XO)

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 & .

36 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

i3 TEXAS
INSTRUMENTS LMK5C22212A
www.ti.com.cn ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026

ST E DPLL YRS ( %140 3T eCPRI ) SyncE 1 PTP/IEEE-1588 ) , XO #i A A TCXO. OCXO =,
ANERTIE R B OKEN |, % R A I R D AR UE R B A R R e R Bk . 13MHzZ. 14.4MHz. 19.44MHz.
24MHz. 25MHz. 27MHz. 38.88MHz. 48MHz Fll 54MHz f#] TCXO F1 OCXO #i % j& % F H LA s A2k 25 13k
T, ff BAW APLL fEfi57E VCBO i Ay 2457.6MHz I L4 Hiisi =iz 1T

AR S AL B/ AR 75 () XO/TCXO/OCXO % BAW APLL it £t ah Itk Re&A 520 , K2y VCBO i€
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 4800 PED S XO fiHids .

XO FANZeras BA W e AN 7 L& AS i S A ERCE |, W&l 7-8 . Z2pf i) XO BRI 2 MM
AR

28pF
XO I:_I o o
— 6 6
100kQ
Vac-oiFr Differential or
1000 (weak bias) | Single-Ended*
gOOkQ 28pF
? A
e ¥

*Supports a 3.3V
single-ended input swing

& 7-8. XO I NZZ M A%

2 7-1 FH T H N Bhie D 28R R A XO My N b Bs B E .
R 7-1. XO M\

G TS o WEFFRBE
N PR (S1. s2) PIERHREN I (S3)@)
0x00 B (AN ) OFF OFF
0x01 AT (AN ) OFF ON (1.3V)
0x03 23 (#1002 & GND ) 1000 ON (1.3V)
0x04 i (A 50Q % GND ) 500 OFF
0x05 T (W 50Q & GND ) 500 ON (1.3V)
0x08 LVCMOS OFF OFF
LVCMOS

0x0C (W 500 % GND ) 500 OFF

(1) S1. S2: 3G = e R A M .

(2) S3: OFF = B R4 N i B B EL IR &
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7.3.2 B

SEAERN ((INO AT INT ) AT LA 32 72 70 I i s e b o A3 M AR PTG R MR NI L 2 AN EL I, 15 B
MG RERE , WA 7-9 fox. ML e 23830 DPLL LM A £ i S HI45 . DPLL A (S
%%T%Mﬁﬁﬁﬁﬁk$ﬁﬁﬁﬁoDHLT%TTW%%%%AZEW@,%ﬁ%ﬁ%ﬁ%ﬂuﬁﬁDmLR

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

o BRB ARG A% R DLBEAT SR N IS AR . BRI O BE

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

A 7-9. ZAERANZ S

R T-2 BT H I B T SRR ) Bk g N\ 2 i A IC

R 7-2. MM G REK

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

38 AREIK

3
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F7-2. RMEMANEHBRHER (42)

REFx_ITYPE.
R68/R67

AR

PSR B S e

B
R68[5]

LB RFE
R68[4]. S4(!)

I
R68[3]

LA E2S 3
R68[2]. S1@

MY
R68[1]. S22

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

0x05

HMERACAS A

Wi 50Q =
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 iR,
LVCMOS

(1) S4: 0= Z4M4 IR 2T TK LVCMOS S sty A T2 A I i A
2) S1. S2: 0= RS ILIE.
(3)  S3: 0= e RAI I ERER S
7.3.3 i 8PN LRI B

K 7-10 2 7-14 R 1IN N E R Ao AR RO B dan A T BLOR B B s B 4

LVCMOS Driver

Rs

LVCMOS Driver

Rs

LVCMOS a G

LVCMOS o G

—

X0

LMK Device
INx_P

INx_N

& 7-10. H¥5 LVCMOS ( 1.8V, 2.5V. 3.3V ) ZE#E (INx_P) 5% XO %I (XO)
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Vcco
|
LVPECL Driver LVPECL LMK Device
—O
50Q 50Q
Vceo - 2V
B 7-11. Bfi#EA LVPECL £/ (INx)
LMK Device
LVDS Driver LVDS

0
0

%1000

B 7-12. Hi# 4 HSDS/LVDS EH 1 (INx)

CML g

Driver %

0

CML

LMK Device

0

Bl 7-13. ESiAS CML (¥R ) 224 (INx)

HCSL
Driver

HCSL

LMK Device

L B
LB

& 7-14. HCSL ( #i#um#EE ) 24 (INx)

Driver Rg (Q)
LVDS open
CcML* open
LVPECL 120
HCSL 50

*CML driver requires 50Q pull-ups

Differential
Driver

LMK Device
100Q

E

b
«g—HH
Rgi Ry

& 7-15. XHRBEEESBHEAE (INX)

Internal input biasing
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7.3.4 BN EHER AL 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,
AT DA e A 2 A7 a4 ) R 5 | Az SR 3l e il Fr N 2 B8 E 28 1T LU LMK5C22212A 164 INO B IN1.

A NI S il A A7 88 e AR Va A 0 31 7, Hoh 0= 2% ( MAERE ) , 1= 55—k %,
2 =R, T = AR S. MO AN EM R BN , BARRIMES IN SRR — e ((INO
ARSI ) o a7 LOs IR 5] Bk 25 47 2% R I 2 BTk N «

7.3.4.1 B NERE
BHIHFES AR E R E NIRRT BahidE A E shAEE R .

o Hapir R IR, DPLL H shik BRC B 1 e 2 s A B N o SR B S L S i P AR N
2, DPLL 257 Bl 3 ) 210 B

o HzpFEdSE IR , DPLL H3EBA A st e BN« W st de N RA BOIRAS |, IR
S ATIE BN N TERCIRA , B DPLL A&,

7.3.4.2 Fahig \ik#%

B WA AT E A A A W B T sl N AR - A B s RLB T RE I T sh B U1 B s R EFIhRE I Fahii . B

MFEHERT , NGB LA % A a5 H (1 DPLLx_MAN_REFSEL % 17 2% ) sl fifl £ 5] il 4% 1

(GPIO).

o HFHEIEBIIEEN F i IR | FangE M — B NA SN BRI SRR R
R, DPLL 2 H )RR B8 3k &A% i m L e gmAN o W R A R Se dm NERTC &%k , DPLL £ iE N FRFFH
A (WRRE T e A %) A st Eat. Z Tk N2 A 2, DPLL £53B R .

o FHHIRIFIGENR F oot AR | Fag BRI — BAE VA S |, B RGH MR I
PRy, DPLL 2 H 3 AR (SR 72 00 il st 2% ) B E thigfriiat. Hprikim N2 NG &t
DPLL 28 AR F R,

FeuEm N LR E 7-16 Fis.

See Device POR
Configuration Sequence and
PLL Initialization Sequence

DPLL Reference Input |
Selection -

Yes: Auto
Input Select Mode Revertive
= Auto?

Yes: Auto
Non-Revertive

\ 4

Input Select Mode
= Manual?

Yes: With
Auto-Fallback

LOR on
Selected Input, or
Higher Priority Input
Valid?

Loss of Ref (LOR) on
Selected Input?

h 4

Switch to Highest
Priority Reference

A 7-16. DPLL H:#Ei N LR RERE
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7.3.5 L5

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

7.3.5.1 ¥ RARALHGH KT AP W 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

7.3.5.2 I RO AL et i i 0 W D 6

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
7.3.6 BN _L R IEIBERT £ 35 7

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

7.3.7 AR BRI PLL 7. R FAIE 8

T RN BT PLL A% RS AT R ITRE o AN RELE L N\ S 7] oy {6 FH 22k o i N\ 3 A0 88 AR 9747 2L
FI % -
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X0
ol
Status Bits
EN
LOS_FDET_XO LOS_FDET_XO
XO Input Monitor
Ref Inputs v
INo J
: REF
: J Mux H PLLs Clock Status
INN
v
Ref Input Monitors
EN EN
Valid / Invalid ppm Frequency § |
EN
. . LOR Validation Timer .
Late detect window Missing pulse g o Starts when LOR>0 INx Valid LOR_MISSCLK
Early detect window Runt pulse PE e f DPLL LOR_FREQ
1< EN Valid time Selected ———
Jitter threshold Phase valid* g put | LORPH
REFSWITCH
4 Detector Status (1 = fault) ——
| INx Status
*Enable for 1-PPS input

717 EF T HEAEN XO KR b i3

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

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

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

7.3.7.2 FEvEH O\ i

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

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

7.3.7.2.1 BEHERF i 77 5%

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

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

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

7.3.7.2.3 Rk B EE ( JFHRA )

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

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

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

7.3.7.2.4 ER P2 ( W=4::/. o )

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

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

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

.
#H
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I |
} Ideal Reference Period } Ideal Edge

Ideal Reference Input
(rising-edge triggered)

Early Pulse (Input disqualified at this input rising edge)

il |

Example A: Input with
Early (Runt) Pulse

<

Example B: Input with

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

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

Example C: Input with
Missing (Gapped) Clock

|
|
|
|
Valid Windows }
|
|

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

Gap width ——»

1 I ]
Valid », } l— !
[¢—— Invalid —»

I
I Iy
| Early Window —» (4—

| T, 111

! (Tess) —i»i l4— Late Window
|

I

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

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

Bl 7-18. FLHIAIBEI & DA S35 51

7.3.7.2.5 1PPS B\ A0 B3¢ B 7578

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

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

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

‘L ‘l’ Late Pulse

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

I
< Tin ::: ; R =
Example: : T >Tin : : T >>Tin : : E E
1-PPS Input : : : =
| o ) b
| Tor —»  4— 11 [
i<— Valid Counter (T) —i—»i i :4:# v —i—>i i
: Tv=Tin+ Tyr : | Tv —:—V: : :
| [ [ [
& 7-19. 1PPS I\ & DA 88
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7.3.7.3 PLL 8228

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
&l 7-20. PLL Bt sE kU235 /0 7 seic g a4
46 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

13 TEXAS

INSTRUMENTS LMK5C22212A
www.ti.com.cn ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026
7.3.7.4 B FH Lz

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

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

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

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

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

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

75 S -4 43 A7 B A I S B VE B R AL = 0 i sk . DPLL 8 Bl B ut 5 |, i RS s etk g —A4
Tave W EREIH | SRGAAAE — N ZE |, FEIFa BB SEid k. J7 sic S M 45 38 71 S v 1) 4 sl DR Fr A =R
BRI 2B R SCaT i D sl e E . R AR E | vl Lt U1 g seid FAE Rz (DPLLx_HIST_EN =1 — 0 — 1) 3k
FaERRE R AL it 5%
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Ref Valid Initial start of history accumulation Ref Lost Ref Valid
LOR-> 0 when LOPL-> 0 LOR-> 1 LOR>0
| I
1 ; I - _
History ! T, " . History Valid: ! History Valid: . .
Reset } No Valid History | History Valid Tave(2) in Use by Holdover } Tave(2) Stored from Holdover History Valid
T t _— -
} ‘u— Tave(0) —pa-  Tavs(1) Tave(2) -l F— Tave(3) -p-a- Tavs(4) ->‘k } }4— Tae(5) —pa— Tac(6) —pa— Tac(7) —pa-—
! | ! I
I ] ¢ --=- Ten -==—-- > 1"
} } } Initial holdover } } Hitless
| | History A lati | frequency determined 1 ¢ History A lati
} ! istory Accumulating ! by averaged history u/ switch istory Accumulating
| |
Time I I I Ll >
| | | I
Free Run 1 Lock Acq. \4 Locked ‘f‘ Holdover ‘1 1‘ Locked -
LOFL=1,LOPL=1 LOFL=0,LOPL=0 LOFL-> 1,LOPL> 1 LOFL=0,LOPL=0
N v
B 7-21. @t iR E O
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RAFALE AR T 0 S s, B B BiE 17 71E (DPLLx_FREE_RUN) , F:Hf € W1 a6 R Fr 4 ARG 2 .
7.3.7.5 REHH

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

7.3.7.6 Hil

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

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

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

LOS X0 —]

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

HIST — Gate Polarity
HLDOVR —
b —1{] GPIOx
REFSWITCH — Other
tat
LOR_MISSCLK —] ssigan:ISs
LOR_FREQ —]
> [T >
Live Status Registers Sticky Status Registers
0x0021 to 0x0024 0x029 to 0x02C
*Write 1 to self clearing bit in R49[0]
to clear INTR flag bits
&l 7-22. RA&FN by
7.3.8 PLL X &

7-23 JE~ T LMK5C22212A F52iti (] PLL 228, PLL A LAECE N7 7.2.1 AR IIASE PLL 5.

2 DPLL f£ sk i 5 APLL

LRGN, APLL aAZiA% FI [ 5E (¥ 40 A7 73 BF. 25 APLL fEARSZ 3RS A TARR ( anf&

7-6 ) APLL1 Bk & 7-7 FR APLL ) |, TI #0624 AL AT i 7 BF .
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XO —»x1,x2

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

& 7-23. PLL 3244

7.3.8.1 PLL %X &

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

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

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

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

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

7.3.8.1.1 APLL fE(7 47 m M4 (PFD) FIHEFHR

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

Hr

o fpp = APLL FHALAG I 28475

« fxo : APLL J:iEsE XO S sk 5 55—~ APLL AL HESI .

o Dyo: XOMN{EH (1=25 ,2=214)

* Ryo : APLL XO #i A\ R 7 #igeft (1 £ 32)

APLL2 = BAW APLL BB /T OmA £ 5.8mA Z [l w2 L e , P KA 0.4mA. £/ 0.8mA BE =1
FHLFT 42 R AT 1 BAW APLL SZERH Bk g

7.3.8.1.2 APLL VCO #i%

APLL #6745 B B [ APLL 474 APLL VCO #iiE 3 APLL #EvE. FIHTFER 2 78 VCO #iK.

fuco = fpp X (INTapLL + NUMapL / DENppLL) (2)
fVCO :VCO }/Fﬁ':l%g

fop = APLL AH A7 G I g4 22
INTapLL : APLL N /MRas ¥l (1267, 12212 - 1)
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* NUMpppp : APLL N 995188 5> 7185 (40 62 , 0 & 240 - 1, 524 {7 , 0 £ 2% - 1)
* DENppiL : APLL N 7038 /3 RHE ([ 240 sinfgufi 1 2 224)

- @I NUM/DEN bt 28570 B9 R B0 Skt G B A A 44 85

- 0.125 < NUMgpp | / DENpp; | < 0.875 ( #£ DPLL U F |, 4 fdH 0.5)
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7.3.8.1.3 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)

7.3.8.1.4 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

7.3.8.1.5 Ff &5 AR

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

7.3.8.2 il 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

7E DPLL BT, APLL 73% SDM 1 DPLL ¥ g #4745 LU VCO Ml i€ 2| DPLL Z#ef A . a0 , APLL
R DPLL JEoR T IR AHRM F APLL2 A VCBO 31§34 , | VCO2 ¥A i e 2| DPLLT N ( &
APLL2 535U N 73 SEEAR S5 NA AR ZE ) -

7.3.8.3 APLL %K

7.3.8.3.1 APLL XO 12452

Ja I APLL XO {5408 7] LAt APLL FEHER) PFD iR INf% . J8H XO fEdiigs & it/ N | A B T42& PFD
AR ARAARBLE RS . B AN . 24 PFD AJCRIG NS , APLL A7 M 75 ) F- 358 4 m LIS 21 503 &

7.3.8.3.2 APLL XO £ (R) # 4%

B~ APLL #86h —A~ 5 Ar XO FE#E (R) 704ids , 7T F T3 2 5ok APLL PFD S A% iR o 4 Al ik v] BT A
APLL 4330 N 4343tk (NUM/DEN) /T 0.125 %2 0.875 . ja] ( #4fFH 0.5 ) , @intt PLs2 3 DPLL SRR 1E7E
Fil. 50, ATCASSEEfE R 0 40as (1 79000 ) »

7.3.8.4 APLL R Hiss gz

FFA~ APLL 1 VCO far st o BuUs st (N) 2 40ias 5 2 PFD B, 78 DPLL #5250 F , VCO #irH th £ ) 15t 3] DPLL
RIGEEAT . KT IRA [FD SIS 2 | B> VCO Hn e T DL3fit4h DPLL fag AN iEe B2 I E 2% | BUER
HAh APLL # XO $i N, sl [ 52 5 B 2%

7.3.8.4.1 AF >-A 544 (SDM) 47 APLL N 4 454%

APLL %0 N 23 S28 55— 12 A8 EGE 5 (INT). —/> 40b 2 FiB4> (NUM). —ANEE 40 f78k T dmfs 24 fir
oy BEE 5> (DEN) BLAE —/> SDM. INT £ NUM 2R 4mf2f. 4 APLL &5 DPLL 7E¥F %R —i2 TAERS , APLL i
&€ 40 A7 BEAE VCO o Ese Bl AR m MR 2y i3 . 24 APLL 78 00 57 3R 2% g 47 ) (2% F S 1)
DPLL ) , Tl Z3UEH 24 A alZmfesr£F. APLL N 238588 B84 - N = INT + NUM /240 or INT + NUM / 224,

fE APLL B IS0, APLL [ PFD JIRAN N JrJiide SR VOO Mg (R4 et 2 A 24 fLor B
THEAE) .

7.3.8.5 APLL ¥ E5JEUE S (LF1. LF2)

A DA APLL 3BV 25 o3t AT w e , AR HE XO Far A\ FIAHALHE 7 R4tk APLL LBW. BAW APLL S HifF
100Hz %] 10kHz ( HLATEHE ) A4 fE LBW | TMifE4: LC APLL SZF /T 100kHz 2| 1MHz ( $L AL E ) i 7] gw
T2 LBW. ¥ 7-24 &/~ 7 PFD/HLATZE K H A1 VCO 5415 N Z (A1 1 APLL ¥R BR JE I g 454 .
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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

& 7-24. /4> APLL FI3RBRIE A 5514

JEHER , X313 VCBO 5 7 I sy Hi A A g 7
HRZ 7-3 A H BN APLL A ERIRIR 83 E |, & 7-4 g T4 APLL /) LBW.
R 7-3. B\ APLL HLf A0 20 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
£ 7-4. 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
7.3.8.6 APLL E#&3#R¥%# ( 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 Wi it 5 R ) L BAW IR A BORRIZ BLa AR A2 #4280 , JF A4 2457.6MHz + 100ppm (]
L. VCO2 KA mfE LC VCO , H A% 5595MHz %= 5950MHz 1) %8 AUl | & 757 ot Ho A A4k (1 ASAH
RPN (R E ) .

7.3.8.6.1 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 .

7.3.8.7 APLL VCO H&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 — AT 2 7 gs i . APLLA J5 70 gsit 4t div8 (+2 & +8 ) k div8 1 div2 ( +10. +12. +14. +16)
Al LA L4 LMK5C22212A A 4 ANt . Wik R4 G175 2 APLLY $2 4L 2 AN | 18N J5 2 il ds
H TSR X iR | WA LS S VCO1 570 80i8% = 1 K558 VCO1 5 08iies |, JFx) &AM IEE 0 32 3k AT
Y FE LASRAS T 75 I R

APLL2 (4t APLL ) 15—~ VCO Ja 43 #ligsil Bl (P11 : +2 & +13 ) [ Eish i o
7.3.8.8 DPLL %1 (R) sk

R FERER NI BP0 — A5 I 16 A7 3EE 8y , H T DPLL TDC . Frikékn R /- Misshn v 7 TDC
BINAR . N T CREARAR (5N 2 [BI 3T IR Wi, nT DA R 23 sl i g0 40 4 DPLL TDC % A1
BN TS,

7.3.8.9 DPLL I} /A ¥4 #.38 (TDC)

TDC % N\ b T v R N R 3 i gs it b 55 B VCO 11 DPLL R4 i g it g (R AR . TDC %y tH A4 il —
A SR Z R N B AR IE T, AR 25 B DPLL PRI 25 AT AL 2E .

7.3.8.10 DPLL FF g 5% (DLF)

DPLL 372 10mHz % 4kHz fIn] gmAe ik v , HF Bl st BKT 0.1dB ( S84 ) il shigfE. DPLL F{kisE$}
AL PR AT ZE PR B DA I v A N S R | VR PR R ik 60dB/ 5 S

DPLL ¥ E& 8D, a8 i nT 4t APLL 120201, ff VCO S 8l g 213k 52 1) DPLL JEfESIN
7.3.8.11 DPLL kit (FB) 4-Hise iz

DPLL RIFEEAEH — Al gmfE A 408 (33 47 , 1 & 233 - 1) Ml—A %5t (FB) #4iies. I 4ifE DPLL FB
I B ALFE 33 MLEEEE > (INT). 40 Ay 1-#B4> (NUM) Al 40 fi74> BF#64> (DEN). DPLL FB 7345 8% Sl N
FBppLL = INT + NUM / DEN.

7E DPLL #50F , TDC M Al DPLL s Mias Mo siigs g 7 VCO MR . 155 DPLL VCO MR |, T ik
Wit VCO #ii#

7.3.9 R #F B

£ LMK5C22212A v | #Hi i Bh 0 BoHe B35 5 N 2 B 2 28 . 8 AN 20 #ias 1 12 AN 46 72 22 40 H Bk 31
5o

iy oy AR RS SR L [R5 (SYNC) DUSZEL WS A Bl 5 22 %t 38 2 8] (A A2 [ 25 . OUTO At OUT10 HAT Ak i py &6
ZDM B IhRE | AT S HE B ) g R O B2 1O 2 MRS ON B0 % AR A 5F (IBRE T 1PPS AP ) o S Y
7.3.19.

7.3.10 I FE B R T8

LMK5C22212A XH 5 MR 2 B 48, LU AR 4> B 2 AH S fr i 2H . OUTO F1 OUTA RN ERAE — AN
PhIY 4:1 205 de sk ok B8 Y5 . OUT2 F1 OUT3 #i @i i — 4 211 2 EHES. M4 OUT4 &
OUT7 L —/ 2:1 £ E A , M4 OUT8 & OUT11 LS =4 2.1 L E H .
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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 .

R 7-5 FIH T i R 2 i 5P AR T R
R 7-5. Fa thIR 2 B B AR 0

YR 2 B S R 5 T B R %I P
4 R78[5] # & A il OUTO_1 HefEskfant |
% I8 E 2 6 S A8 5K B B R48[4:0] & #E11
REFx OUTO % OUTH BN (Ox1 %77 REFO , 0x2 755
REF1) .
X0 OUTO % OUT1 it 2 5 P B2 XO A
APLLA OUTO % OUT11 BB 2 s E SR E APLLY J5 20488
APLL2 OUTO % OUTA1 ?ﬁ&ﬁﬁ%ﬂ%ﬁﬁﬁ%ﬁjﬁ APLL2 J&5 5 4538 4
7.3.11 i FEZ B R #E

Ry I BRI L A U 2 R R A 0 B 2 B R AR 3R 7-6 FIHY 1 I 2 R A A AT I T .
R 7-6. Hi HHiE1E 2 BR 2 A 850

MBI 2 B8 AR T L]
55 I B ELRUE B APLL JS 340 5 4 IE 2 SIS 55
CHDIV S L PR A 8 1 o L RS 3 A o
CH/2 i HH N RR B A SRR TE
SYSREF ok [ SYSREF /) 4fids .
SYSREF + ADLY i IR ok 1 LA B IEIR ) SYSREF 40 i .

I O ESE B 0 OUTP NRHT , OUTN N E .
BHE  BSHRZKE S E S EREL (OUTX_EN) BB A
F. M H (OUTx_EN = 0) i}, firHi@EE A =4 ( = EPiEk

Hi-Z ) .

7.3.12 %1 4474 (OD)
TR Z B E 28 2 5 — N N o A

OUTI[2:3] F A IEIE#HA — AP 12 fEE 48 . OUT[4:5]. OUT[6:7]. OUT[8:9]. OUT[10:11] ifi& %
[ 12 S 4igs , HS—alik 20 f7 SYSREF 24l as 276, 40 55098 FH - A Hh 22 2 5 2 3 1)
TR A= P fo 2 I o HH A

OUTO 8, OUT1 @i —A> 12 ik i@ iE 43 412§ (CD) f1—A~ 20 iz SYSREF 7 #igs & 7E—id , MESZHF 1Hz
(1PPS) % 1250MHz %A% . M VCO ¥ , B ifE 2 PLL 540 Mids (P) % tiiEIiE /- 4idy (CD) il
SYSREF /3 #ii#s (SD) {& {7 (P x CD x SD).

fitn , £ BAW APLL JG /> Mas sl 55 B s o0 R, & 12 A@iE /0 4igs (CD) % #F 100kHz % 1250MHz )% 4
R (BRI T B S RS 2 A SRR i KR ) . SYSREF 30448 (SD) mJ LAjal et , PLSEEKZE 1Hz
(1PPS) MR E i .

FEAN A B 1 e TN e LR SR Eh 2R A R — A VDDO_ x FUSAEE . n AN P A A e TR L e DA S
A, WTEAMHA, M KA s AR, St o igs B sh Wi s . X OUTO 28 OUTA J@iE |, 4% H oK
S PAEH , frH arAEAR 2 EH ST
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7.3.13 #HH#ER

LMK5C22212A R % 38 i 4E 15 Th 68 1A 5 4 H I A AL o /N 38 38 20 9145 B8 A2 TR B0 — N VT 2 R 5 285 0 R 40 7 A8
IB. &P SYSREF 43 #igs 5 , it i BhomT LR B 4h 0 T g A2 8 S ImFE 207 2818 . SYSREF %7 4E 18 AR 401 4E
iR

’ 12-b Channel
APLL Divider and
MUX CHDIV static 1 OUTxx
) digital delay 4|
SYSREF/
1-PPS
Pulser
SYSREF/1-PPS
20-b Divider and SYSRE_F/‘I -PPS || oUT
SRDIV Dynamic Dynamic Analog yy
Digital Delay Delay 4|:|
& 7-25. FI4miERE S A4H H TR
7.3.14 iy 80 i B 50 7%

FEAI B ( OUTX_P A1 OUTx_N ) " HUMAC B o — A Z 04 IKsh#s. OUTO o OUT1 4 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 40 S AT SYSREF/MPPS it 4:4iise 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
1 OUT3 i#i& i VDDO 2 3 fiti , OUT4 % OUT7 @il VDDO 4 TO 7 ke , OUT8 £ OUT11 il
VDDO_8 TO 11 fite. &AL B VR 5] BIER A ZdA & By 3.3V By At el | B A A B AR B2 ()t t 2 At o

AT DAAE FH R FH ) B b i DA Th € .

7.3.14.1 Z48B

724y HSDS Xzl #% B A Al gw F2 1 i I W (E IR B (Vop) FIFERHLE (Vem) BB . Vop TEREIN 0.4V 2 1V, K4
N 100mV. H=A Vom @A 4/ - S1. S2. S3 LK S2 + S3. HSDS IRFh#s il & & , LT AC-
LVPECL %y H B P s A 2= 04 o an SR i e B8 2R nT H Vo W&, Il HSDS IXah#s vl ks , W
T LVDS #iH .

FE 5511 HCSL % IKBh 22754 PCle Frdt |, FEEAHH 50 Q A2, T @ uCE L il B 75 SEr B s Ml i1 &

WK 7-7 DL T RS ZE 0 1T, 25 L URFE BT AR Vop AT Veow BB AES .

R 7-1. Z5rEHEm
Z5 AN HAA Vop . #EUH [mV] FHFHRE Vem , $8UHE [mV] Vem R E
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 +83
HSDS 700 500 S1
HSDS 700 900 82 + 83
HSDS (AC-LVPECL) 800 550 S1
HSDS (AC-LVPECL) 800 1000 82 + 83
Copyright © 2026 Texas Instruments Incorporated TR 15 57

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

13 TEXAS

LMK5C22212A INSTRUMENTS
ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026 www.ti.com.cn
RT-1. E5HHET (48)
24V IRF)BR T Vop . LA [mV] FAEHRE Vew » 443848 [mV] Ven SRR E

HSDS (AC-LVPECL) 900 600 S1
HSDS (AC-LVPECL) 1000 650 S1
HCSL 750 350 ANidE FH

7.3.14.2 LVCMOS #iiH

OUTO 1 OUT1 44 P 1 N # s B WA 1.8V 8 2.65V LVCMOS k5128, 4 LVCMOS % H 34 A i
BONIEFE . W | B AR Oy LA EE S H . LVCMOS % = P (Vop) HIFLEHL LVCMOS %t
RSB IE N R AT 2 A2 LDO F2 )28 LK 1.8V B8R 2.65V T

X5 AR ARG P BB EOR Y ASIC BRACER SR , A LVCMOS #i5. LVCMOS #ith i gt B oA
RIS PRI B AP 45 55, B BhoaT BE A SRR BT LR, IF 2K e P R & B LA ) 3 U 22 5 gt I B
o IARFEEOR A A LVCMOS I8, 3583 i HHOnS e B9 P A 22 2R B ME R B (+/ - BR
- 1+) |, PR s R T ANE AR AT AT 2k

7.3.14.3 SYSREF/1PPS %

LMK5C22212A w] % 1PPS £ 25MHz () R 4Lkt & , 45 JEDEC JESD204B &% JESD204C SYSREF Hf
Bho B OUT2 Al OUT3 ZAMAATAT 12 A% H 8 7 A s # n] DL Bt ) 20 A2 SYSREF 73 g gk . Wik B R
G SYSREF 43 Mias e , DAMEAR 4 N EZRTE 2 AN B A A Rl ) 1PPS/SYSREF A% |, ik i SYSREF/
1PPS BRI EE. X552 A SYSREF Hihi} , % & SYSREF_REQ_MODE 0x1A[5:4] = 11 LIX} SYSREF
WHRATE KR, IR T EAN B B DIE GPIO1 B GPIO2 & | SYSREF/1PPS. SYSREF i3k
FEACJE SYSREF_REQ_SEL 0x1A[3:2] 441 & N5 SYSREF/MPPS it 5 fill Bt 75 i A [7] 135 o

AT LAARHE 75 Z7E GPIO1 8¢ GPI02 L&l SYSREF s iigsin i 55 , 75)0 35 fe L 87  Hii 3.3V CMOS i
B ZECE SYSREF/MPPS Hith & , Ltk GPIO /E N H A H (GPIOXx_OUTEN = 1), H HW4T0H — M2
i) SYSREF it i#E#:%] GPIO S, Hila743%mFE (OUT_x_y SR_GPIO_EN = 1), SYSREF E#lJHr >k H
OUTO0/1. OUT4/5. OUT6/7. OUT8/9. OUT10/11 H IELEAE A fIAE(T — 4 SYSREF 4#ii%%. GPIOx & #IK)
SYSREF #ith i TSR 2 5 , (BRI 7 18 B Ik p R A2 28 2 BT . BT GPIOX & il AN S HF Ak v
SYSREF & , Rt o AL .

1IE% SYSREF F1 GPIO & i) SYSREF 2 [B] &4 — L /N [F 52 2EiR . LVCMOS i th i 8 & B K R 43
M AEFHE S RS 5 2 2 TP I 0 7 A A 20 S A X ) s BBURR I 22 43 HE B e o

7.3.15 LOL #jjij#H B 508 &

4 Fride fn 22 B T FH BRI B R RURT | BN H IR BN A8 T L B AR e ER (R4 MUTE fERE BRI E ) - 1R
WS PLL B LOL K&, #@id AR E APLL Ml DPLL # 3% #% %l 7 ( MUTE_APLLx_LOCK .
MUTE_DPLLx_LOCK . MUTE_DPLLx_PHLOCK ) , I & ¥ o] fit 6 %k . H 3h & &% o 25 i 5k 5% %
(OUT_x_y MUTE_EN =0) it} , #irHi e fE VCO vk 2 i A v] B B A A IERA AR SR o e

7.3.16 LEF/HHFT /550

JAH APLL B35 e, — BAER A LU NE—FF 5 SE APLL BUE | it st 2 72 oI B B R 5 50 T BAR2E 7
XAz A bRy BB E AL, BRI B s 1 SYNC BN AL

7.3.17 B/ 6130 HH BRI B
AR T U R . AR Ad (RIS B T DA R A I e g R R T
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LMK Device

LVCMOS driver Receiver

|

& 7-26. LVCMOS % s

LMK Device 100Q % Receiver
HSDS driver D
B 7-27. B4 HSDS/LVDS %t &5
| |
HSDS driver ecever
——{ 0
N
B 7-28. XA A HSDS HyisiiEm i 1
| |
LMK Device } D Receiver
HSDS driver
H | | .
P 0
50Q 50Q
B 7-29. A4 HSDS HyismiEsk: 2
LMK Device 0:0 Receiver
HCSL driver D
50Q % % 50Q
&l 7-30. EIiAES HCSL % ok
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LMK Device B—< Receiver
HCSL driver
50Q 50Q
B 7-31. iRE S HCSL Hir i m
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7.3.18 % A (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

x 7-8. i F
GPIOx f£4 SYNC 3|
— SYNC_SW o
GPIOx_MODE = 31 R21]6] A SRR IR RS
GPIOx_POL =0 GPIOx_POL =1

1 0 1 i R DR B0 A8 EL A HH e A
1-0 0—1 1-0 T2 itk ) 235 B A SRR i

0 1 0 T4 IR B OE B I8 47 5 HH IR Bh 2% 4 AT A

7.3.19 £ L (ZDM)

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

TEJ5 H ZDM (B, A ] DRI € (1) DPLL S kS NI Bh Rk e 1 5 ARAL IR . ] 7-32 fe7n T OUTO K
Bna] Ay 28 A IR iy HH R e e 9 3 S i ) DPLL. ZDM =5 B8 i - 76 S N R BTt i 1 2 1) S B 8 PRI AR S &, 2
1PPS #i A\ F| 1PPS % 8% 156.25MHz i A\ %] 156.25MHz i .

TR EH OUTO Y2 SEIR S sl B 7E N 3 h 228 4F , R TE 75 K AR I 845 5 A3 2% ]l 2% N ; OUT4 T
-+ DPLL2 N #E ZDM [ |

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

T2 DPLL AIgMAEARALAEIR s ty] , 1 it fe i+ 5 DPLLx_PH_OFFSET =Bt i A 24 AR 1% 22 DL N,
H/NT 1ps HIFE A % .

£
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DPLL + APLL OUTO Channel
—>
REF — +R > froc fvco +0D k OouTo
—>
Phase Offset SYNC

DPLLx_PH_OFFSET

& 7-32. HER AR OUTO 2 8 DPLL ZDM [E35

7.3.20 DPLL A/45Ef5 07 %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,

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

- DESIRED_TIME_OFFSET = +1ns

* fycox : = 2500 MHz

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

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

B, B 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
* DPLLx_PH_OFFSET = 2 x 39e-9 x 2500e6 x 4672 = 911040
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A LLEE U7 3 7-9 HP I H R B A 2SR Rl 44 e Bie B 1 DPLL 24,
% 7-9. DPLL M mfe 51

FRAH ( PO )

DPLL1_PH_OFFSET R550. R551. R552. R553. R554. R555
DPLL1_PARAM_A R567
DPLL1_PARAM_B R548. R549
DPLL1_PARAM_C R566
DPLL2_PH_OFFSET R400. R401. R402. R403. R404. R405
DPLL2_PARAM_A R417

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

7.3.21 [kt i1-## (TEC)

P #es (TEC) kA P RE AR AN (SR 2 ) FHAF 2 AT RS 6 B A TR & . X e HAE T LA GPIO 5] il 1
FRUSEL T B, 8iJe SPI SCS Bl IH TR . 4T GPIO Bl JHI# AT LAgwfE A TEC %A . LA GPIO #it %
TR RORIE S LSRR . B TEC FHMZ )G , # i HSUss i , i N Al PR —AS 40 8. 1
AR AR (B () 22 S it S8 . MRS AR T 7.5ns , Sl & a4t 59 40%h |, BAARGR THYIRE. ~
THEF TEC it ##sfik , A2 £ /D% TEC_CNTR f LSB.

TEC i1 ¥ 38 p #h iR AR HE APLL1 VCO #i#% + 8 8§ PLL2 VCO i + 20 ¥ E M- A% LA 5 BB AT B (8]

=
Ho
1.

AL TEC HHEEE . 8 1 PRGBS AE TEC FiigRH AT 2 8 BB I AT REME |, @ IPAT I 3R | (HIX R

WL R WRABHATEAL , WA FERN AR A A Bl R e TR A 11 R AR

o

w N

fib % TEC #igR I I3 RIAEME 1 i 2E 1) TEC ZF 1748,
iRk TEC R FHA I B T 1 EEHE R TEC A /745

4. WRYEITRE 1 HE IR BIAEO T R 2 TEC THEES e IR PIAE . 3% 7-10 1 T — 289 UL TEC
I BB S AN S )

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

TEC_CNTR #1748 73 AR FF 47485 -

£ 7-10. ' . TEC I8k FEYELIT (7]

(11)

PLL J& VCO Hiz TEC Ht ¢z TEC B4 A (t) BT

PLL1 2457.6MHz 307.2MHz =3.225ns =59.6 /-4
PLL2 5950MHz 297.5MHz =3.361ns =61.6 74
PLL2 5898.24MHz 294.912MHz =3.391ns =62.1 435
PLL2 5625MHz 281.25MHz =3.556ns =65.1 />4t
PLL2 5600MHz 280MHz =3.571ns =65.4 435

& 7-33. TEC RSt $ a8
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40-bit counter duration before roll-over
APLL2 2% x 3.17ns = 58.6 minutes
5595MHzto — /20 >
5950MHz
MUX ———————» 40-bit TEC counter
ApLLL | | o
2457.6MHz Using TEC Clock
of 307.2MHz from PLL1
t=3.225ns
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

K 7-34 IR T DI Boas B IRAS .

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

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

GPIO Trigger or

SPI Trigger Read TEC_CNTR LSB

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

TEC_CNTR_EN =0

TEC_CNTR_EN =0

A

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

& 7-34. TEC KRS E
7.3.21.1 B.E TEC Thkt

1. EFE PLL SRIKSH DI 113048 (TEC). 1T TEC BHemSiZe iy , BAW APLL RJ $&{H & ks B I [l &, (H2
f£4; APLL (LC VCO) <= $& HEAH K I Bl i it (7]
« JEidF REFO_MISSCLK VCOSEL # & N 0 Kik+ BAW APLL 4.
« JEid¥ REFO_MISSCLK VCOSEL #& My 1 ki #4L 48 APLL 5.

2. I&$E GPIO B SPI FrifE Afil k45 LK TEC 1H & 3£2] TEC_CNTR FEt. ffiH GPIO A7 % SPI SCS
S AR Y o o7 LUK GPIO 51 A T HAth A & |, 7E 75 ZEm v J5 H TEC Iifg.
« @I TEC_CNTR_TRIG W E N 1 Kik# GPIO fifik 2%,
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« JEILF TEC_CNTR_TRIG W E A 0 SRik$: SPI Frikfilk 25 .
3. @il TEC_CNTR_EN % &N 1 k)3 A TEC i3,

7.3.21.2 SPI E i R IR

% TEC_CNTR_EN = 1 K , TEC 3 #3ER 1 SCS FRITAS S #i$£8] TEC_CNTR F B, 7EHATEE
TEC_CNTR B MSB 1] SPI #42 J5 , SCS AR N EHEA 244 TEC 1H #3353 TEC_CNTR FE , H
FiBL TEC_CNTR Bt LSB.

K 7-35 JEIR 1 AE B AR AR SRR IDUN A 947 TEC BUISTR] | Tl 7-36 J@oR 1 2 1 Uk 5 4 -

K 7-35 B, fE2HL TEC_CNTR MSB ZHi , &1 SCS T Ri#i<ilishk TEC 158,

Read Read Read Read Read Read Read Read

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

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

SCS _‘

|

|

|

|

]

\ TEC

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

\ TEC

\ TEC

\TEC

& 7-35. TEC B I5HLEL

7-36 fun , HESE — G FF A7 4 A 2 TEC_CNTR FFA7ds |, Al DA7E Bk 2 =7 s U (] 35 TEC 113
Al LU R AR

Read Read Read Read Read Read Read Read

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

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

SCS _‘

|

:

\ TEC

latched

\ TEC

latched

& 7-36. TEC L5 HLEL
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7.3.21.3 GPIO 3| ji{EN TEC fliRIR

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 iR A &% TEC_CNTR FEGH T — D8 ¥, K 7-37 JB7n T1H ] GPIO #ii3k TEC I,

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

& 7-37. {1/ GPIO #3kf¥ TEC
7.3.21.3.1 7560 : 1&/F TEC 71 GPIOT £/ 5 et 17 [T i i

1. WIEFERE TEC H7as. a4t -
+ REFO_MISSCLK_VCOSEL 4 0, LA#4 VCBO #i% / 8 H T TEC W #hig %
« TEC_CNTR_TRIG =1 il T GPIO1 fil k%%
« 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
7. fEFHA1 1 307.2MHz (1) TEC I 5 1+ 5 )3 &
+ 248.412 155ms = (76 516 568 - 204 354) / 307.2MHz
o T TEC w4k % )y 307.2MHz , BIIEAS Ny £3.26ns.

w

o

7.3.21.4 HAh TEC T A

TEC THE#FFaL U e I 240 - 1§46 %) 0.
o PR E 2T AR E TEC B A2 S Ol . T 8 W AE U R sl Fi4F (R 2 sn ) Zaisid
Y1 TEC_CNTR_EN fRAH R E 7 TEC 115088 .

REFO_MISSCLK_VCOSEL FEOREFEFTAE i N WA VCO K47 B A Sk SEvE R 8P 56 E |, Rk |, iR
REFO_MISSCLK_VCOSEL &4 i , W] 58 75 2 88 v 8 A SR S N B0 IE 77 A7 a4 o« WIRAEIZ 47 1 1) B 2
REFO_MISSCLK_VCOSEL SiIaiE T 54558 | nl G2 3 808 FH e ko I 25 1y 225 e 55 [ B8 FH IR Jk oA DN 4 N &
ok PP ARG 0 8 () S v A BT N B AN G A%, K DPLL B FRFRIRES .

2 TEC_CNTR_EN =0 i , TEC M # REFRALRES | BITHEEMEY 0. BE4h |, AT DAAT N TEC_CNTR_EN

O et 1 AR — ZIES R AR A A figh AR I B 2668 I TR0 R (HR SRR FORS B AR T-30AT th P> GPIO B4
SPI CSC fi A &% 51 L A AR XSl &
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7.4 FBADhREAE
7.4.1 DPLL Z1705&

PAR &4 7 B 7-38 finit) DPLL BT R4 BB C s AR,

7.41.1 HHBEFT

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

(2) See DPLL Reference Input Select

Flowchart.

Holdover: History "
Initial holdover frequency
accuracy determined by

averaged history data.

A4

Valid Input
Reference Available for
Selection? @

See Device POR
Configuration Sequence
Flowchart

Holdover: Free-run " No valid input
Frequency accuracy reference available
determined by free-run
tuning word register and
XO accuracy.

A

Valid Input
Reference Available for
Selection? ?

Lock Acquisition
(Fastlock)

Phase-locked to
selected input

DPLL Locked

Lock Acquisition
(Hitless)

Valid Input
Reference Available for
Selection? ?

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

A

v

DPLL DCO takes effect.

Loss of Ref (LOR) on
Selected Input? @

Is Tuning Word
History Enabled?

Is Tuning Word
History Valid?

& 7-38. DPLL B/THR%E

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.

7.4.1.2 B{EIRE

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
M ER R R | JREit DPLL fE2h8i3REL .  LMK5C22212A 745 Fastlock Zhfg , JLrh DPLL 21 i FH 5 %5 11
RS 5 Ak D 8 5 I TB] o BRI SE AT, FABSAT 5K 130 B IE L B PR %71 98 1 B (BWppLL)o

7.4.1.3 DPLL B4

DPLL 85 5 , APLL %yt A 4 i 5005 FAE A2 80 72 B3k 2 i) DPLL JEvES AR 40 . DPLL 8i€ f7 , APLL % H i
A5z XO M NAREFE FI52m . DPLL EL A AT Y FE AT ARG I 2% RAH B RS I 2% R i 7~ Al 25 2% (LOFL) FAHAH 2 2%
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(LOPL) RASHRE , RELREHR & FE RS 51 I BCIR S A2t AT M & . Al B0 (LOFL — 0) J& , A7 P slid
SRS (WEREH ) 2T 46 FARD ST BME TS DU T i\ DR SR 2 R 4 o R AR 1

7.4.1.4 {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

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

245 A OB R, DPLL 2538 AR A 050 A i NIt 1 S BH T R 2 H A e B
7.4.2 #7351 % 4% (DCO) SERIIG 1

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

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

o BAATAR AR

- f£ DPLL_FDEV i {2 &

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

- BT 1R GPIOX fi k2%

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

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

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

Al LU Bk ) (DPLLx_FB_FDEV_UPDATE) s 7 al i 51 241 (GPIOX) k4% DCO #ii#: ¥ (FINC)
R (FDEC) H#i. & LUR 12C 5 SPI 5\ DPLLx_FB_FDEV_UPDATE % {7 #& i > s i i 14
TR DCO B Hi. S5 0 #4{f DCO M ixdmfR b KidHy |, M5 AN 1 4 DCO Mz b Kid. SPI ]
PASEELLL 12C S DCO HEHHER |, K SPI 195 N B s .

%+ DPLL 5|54 ( GPIO L) FDEV_TRIG_DPLLx #1 FDEV_DIR_DPLLx ) it , FDEV_TRIG_DPLLx 15 X
i1 GPIO 5| I L2 %t DPLL % FAH )M i) DCO B3 , FDEV_DIR_DPLLx 5 X % —A4> GPIO N ¥k g
FDEV fili &k #4#) /7171 . FDEV_DIR _DPLLx =0 #/~1E , FDEV_DIR DPLLx =1 £/, XFE—K , GPIO 3|4
FIE FINC = FDEC %\ . 3 FH 2 fih A 2% 5100 B /s 15 Bk 58 B 6 KT 100ns , A BE 1 P9 30 R PRI Bl 38, Al
FH 51 Bz fIES , DCO BFmsd R U R | /£ 5SMHz LA F .

225 DCO %41 (DPLLx_FB_FDEV_EN = 0) i} , DCO #imts £ 45k , H VCO %t i h DPLL /%%
T s I LG 4 PR 5 .
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APLL
froc —»{ DPLL [ ® > 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.

& 7-39. DCO BRI % 5

7.4.2.2 DPLL DCO FHXHAEHR 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#%

7.4.2.3 APLL DCO HiZ 5«

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 %

7.4.3 APLL #5734

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

A

DPLL APLL
froc T fop \Yele}
~ *R > fvco
TDC |—» DLF [---A - S-bit PFD [» LF —>® >
: - To post-divider
| and
| Output Muxes
+FB P | =N
40-bit Frac-N SDM [~ : 40-bit Frac-N SDM [~
|
|

38-bit

DCO
FDEV

APLLX_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

& 7-40. 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 J&—/> 40 7 — # i %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
- WERAE LMK 585 — U 2 R k42 55—k DPLLX_FREE_RUN B\ |, M BTG 4 15 B g -
FHEFFURBUE APLL 43T
- DPLLx_FREE_RUN =54 N #4 2 APLLx_NUM (APLL_NUM_STAT) H 2 J5 &% & —Mr&.

7.4.4 FEEY

7.4.4.1 B FHEELL (POR)

Bl 7-41 R T @ AL (POR) BLEFHI. 2 PD 551 AL BN ROFE BB 48w ARSI b2k
POR. f£ POR J& , # &I ATk AT 4L 1 (12C B SPI1) o« LMK5C22212A i th) T 2 4 i ROM 14
D] SCRE PG B AR PR E . W4 EEPROM i 2 vl SCHl i i B ORE JH Bl1 . A 508 3 A S fe 1O VEARS 8.
WS gt
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Device POR

Power-On Reset
Configuration Sequence

(POR)

Hard Reset

PD# =1

PD#=0

Select

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

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

|

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

}

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

SWRST =0

A

SWRST =1

Normal Operation

See PLL Initialization
Flowchart

K 7-41. 2344 POR %

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

Pl 4 i) SWRST B, APLL %t i #h T g2 iy, B3] APLL FRGRECE N 1k vl G TP 3L APLL B
A DL B APLLX 3 547 (APLLx_SWRST). fE&ik ¥4 APLLx 257 2 , N 7E J8 3 )5 4
APLLx_SWRST. #iltn , in AL APLLT FFA74% , W& APLL1_SWRST , Jf HAX APLLA firth < F 8 it
1M APLL2 i th PR FEANSZ 4

ELLFIE AT E K H SWRST :

o MRS FZEAPAT A A B NEAERT

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

s 44T EEPROM ZwfLi .

LRI T2k SWRST :

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

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

7.4.4.2 PLL B3)F%)

7-42 JE7R T POR Z JE—% APLL G241, s 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

7-42. APLL ¥J354LFF51

7.4.4.3 FHHELER B BIER

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

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

2. #%%i 2 : ROM — EEPROM
a. BHEMNHF—A ROM WHES) , S5+ EEPROM #E MR A28 | 78 XO. APLL Flfy i IR0 28 g
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b. P DPLL #E 5 ROM TUILAS , {H APLL BLEAN S Z VLR |, 36 ATt sl. tat , e i T E i
AR (L APLL. %5H DPLL ) FCE .

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

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

7.4.4.4 GPIO1 Al 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#.

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

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

B XA ROM TR IR E UL EFTER XO. INX f1 OUTX iR i%E , iESMH 37 7.4.4.6,
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7.4.4.6 ROM PE4 Vi BH
£ 7-11. j@T GPIO2 1 GPIOO0 %+ ROM 1§

POR I GP102 POR Iif ] GPIO0 |EE_ROM_PAGE_SEL = 0 [iff) ROM &
L L ROM % 0 1. XO =48MHz , REFCLK = 156.25MHz #1 10MHz , 4fithi = 100MHz, 122.88MHz. 245.76MHz. 312.5MHz. 491.52MHz.
L H ROM % 1 T, XO = 48MHz , REFCLK = 10MHz , #itli= 100MHz. 312.5MHz. 491.52MHz.
H L ROM %5 2 5. XO =48MHz , REFCLK = 10MHz , 4fiiti= 100MHz. 125MHz. 312.5MHz. 491.52MHz.
H H ROM %5 3 Wi, fIRINFEMIE. BT PLL K], s it o .
L M ROM % 4 T, XO =54MHz , REFCLK = 30.72MHz , 4fith = 30.72MHz. 125MHz. 161.1328125MHz. 122.88MHz. 245.76MHz. 491.52MHz.
M L ROM % 5 7. XO = 20MHz , REFCLK = 156.25MHz , 4fitli = 100MHz. 125MHz. 156.25MHz. 245.76MHz. 491.52MHz
M ROM % 6 7. XO =48MHz , REFCLK = 156.25MHz , %iti = 1Hz (1PPS). 25MHz. 100MHz. 122.88MHz. 125MHz. 156.25MHz. 245.76MHz. 491.52MHz
M H ROM % 7 7. XO =48MHz , REFCLK = 156.25MHz , #itli = 1Hz (1PPS). 20.48MHz. 25MHz. 100MHz. 122.88MHz. 125MHz. 156.25MHz. 245.76MHz.
491.52MHz
H M ROM 5 8 1. XO = 48MHz , REFCLK = 491.52MHz #l 156.25MHz , fiith = 25MHz. 122.88MHz. 125MHz. 156.25MHz. 491.52MHz
% 7-12. ROM V43 HH
ROM X0 INO IN1 OouTo ouT1 ouT2 ouT3 ouT4 OouT5 ouT6 OouT7 ouTs8 ouT9 OouT10 ouT11
0 48 156.25 10 100 100 122.88 245.76 3125 312.5 312.5 312.5 491.52 1.92(M 491.52 1.92()
1 48 10 10 1.92(0 @) | 491.520) 1000 100 491.520) | 491.520) | 491.52 1.92(0 () | 122.880) | 122.88() | 491.52(3) | 1.92(1) )
2 48 10 10 1.920 @) | 491.52 100 100 1.920 ) | 49152 491.52 1.92(1) (3) 122.88 1.92M00) | 49152 1.92(1) (3)
3 38.88 156.25 10 1.92(1 ) 250) 100) 1000 156.25(3) | 156.25(3) | 156.25() | 156.25() | 1.92(1) ) | 122.880) | 1.92(V) () | 122.88()
4 54 30.72 30.72 125 125 30.72 30.72 161.1x@ | 161.1x@ | 161.1x@ | 161.1x@ 122.88 122.88 245.76 24576
5 20 156.25 156.25 100 125 156.25 156.25 245.76 491.52 245.76 7.68(1) 491.52 7.68(" 491.52 7.68(1)
6 48 156.25 156.25 | 1E-6(1) () 125 100 100 25 1250) 156.25 156.25(3) | 245760 | 7.68(1) () | 491.520) | 7.68(1) ()
7 48 156.25 156.25 1E-6(1) 125 100 100 25 125 156.25 156.25 245.76 7.68(1) 491.52 7.68(M
8 48 491.52 156.25 125 25 312.5 156.25 491.52 7.68M1 491.52 7.68(M 491.52 7.68(1 491.52 7.68(M
(1) e8Pk E SYSREF Wil 5418 .
(2) DI L B Ry 161.1328125MHzZ.
(3)  MCE i H AR | (R A A o
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7.4.4.7 EEPROM BZE

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

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

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

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

7.4.5 472
7.4.5.1 TEiB2EMER

LMK5C22212A 15 U/ M7t #s 25 1]

1. HAEH - BRI HN AR E .

2. ROM - WA A28 %E (DPLL. SYSREF. GPIO. XO. APLL flfiHakzh%s ) - BA PR RmER
N ROM T1. 1520 ROM P41

3. EEPROM - Q& 777 asidt B ( APLL i ) - w L@ 12C o SPI Z R 4fE (i Kgnfe i A%
BB AN RBUEM ) - 3 EEPROM B % 2.

4. SRAM - fi% 5 EEPROM At A dEmess . AT % EEPROM #4740 f2 .

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 OX50A [~ v Outputs,
Status Data: 1291 bytes Monitors, etc.)
) SCS_ADD [}—— > -
I1°C/SPI
Pins scL/isck [F——
SDA/SDIO [J¢——»,
Memory Memory
Interface Interface
) \F,{V;gz ?F?{ﬁ'\l\j (Commit Registers) - Initialize Registers from EEPROM
. - Read EEPROM
h 4 b
SRAM EEPROM NVM EEPROM
Addr: 0x00 to 0x7F " Addr: 0x00 to Ox7F
Data: 128 bytes Data: 128 bytes
[y
Select EEPROM Mode
& 7-43. S FESNFESED
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7.4.5.2 B O 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
LMK5C22212A fif FH—A~ 2 5 bk Fn 1 = iz 0 o

TEHRA EWLELL T , LMK5C22212A 7] LN HH—A> 5 I ROM Tif1 EEPROM 7 it 1T H G 3 , DAMEEZAF
POR W WJGELZF A7 5% |, S #3140 R 3l .

7.4.5.2.1 1L TICS Pro #1772

I+ EVM 4Rf2(f) TICS Pro #4 T RS — N0 Wi |, al A P ag S neh it 28, tHER R 5
NI R E A RS FARKE. LS T AR E 2 ( AR+ 5t dl 5% ) A1 EEPROM 4mfe P
B, DMETE G B0 8 H 20 EN LR

WIRFE | &0 LE TI E2E A3Ligiz & A TICS Pro ¥ & S04 (tes) , LME TI KA AL & X E .

7.4.5.2.2 SPI {70

P SPIEHII: O G |, %% H{E 44 SDIO. SCK 1 SCS 15 5 1 =%k SPI (SPI_3WIRE_DIS = 0). i/ SPI

i, SCS_ADD U] FIfE i % 8% (TEC) fillk #5 . 4% ® SPI_3WIRE_DIS =1 It} , A L% FATE{T GPIO 1)
SDO VIS FEPUZEH] SPI [\l

SPI F1 GPIO 1/0 Uk 3.3V i A , Himt ka4 5 3.3V LVCMOS 3% . BiA5 1.8V, 2.5V 5 3.3V
LVCMOS 3% . 24 SPI 4L 3.3V /O B, Jo 75t 47 AT fn] v o e B m i F = 2R s DU 28] . 24 SPI ENAFF &
3.3V /O ZLRES , w2t LMK5C22212A 2341 SDO {5 Z k47 4 , i5 SPI ENLH & HEFFHE . Wik
SDO 5| A & TR , DM _E 4 e B AR 75 250 (el i e

LN AT S g F MSB SR AR . 8 R AL (WIR). 15 frihh 7B ( A14 % A0 ) I 8 %L
P (D7 ZD0) , WK 7-44 fis. 5T SPIEA , WIR A28 0, XFT SPIEEL , %4604 1.

MSB LSB
2312221 |20|19]|18|17 |16 |15 1413|1211 |10 9 |8 |7 |6 |54 ]3]2]| 1|0 [MSBTransmitted First
First Out ¢——] AlalAa|lA|A|A|[A]A]J]A|]A|A|A]|]A|A|A]|D|D|D|D|D|D|D]|D ) -
Clial1ali2l11l10]l o8] 7|e]5|a]3|2]1|o|7]|6|5]4|3]2]1] o | BibDefinion
= Register Address (15 bits) Data Payload (8 bits) Message Field Definition

& 7-44. SPI J5 BAER

¥ SCS B AR Al B — Nl EMi. 24 SCS BUN BA N s T | g . 5 MERIALE WIR 7. #%
ToRH 15 R A fF e bt |, HAx 8 (e idi. B NEME , BT 55— M UEL (DO) £ SCK f LT B i
BB, BE LA A A AL AT IR A . SR B NV AN 2\ AN B R E R | WA 28 R R R L. 7E UL
Hms , BIEAIAE SCK R BRI SDO 51 IR I &

7.4.5.2.2.1 SPI YL R Se /%y

LMK5C22212A 7 £F SPI He'5 N FIH s BG4 . SPI BB K B IE 472 (2 + N) N1, Hik N 2205 NBiE
EUREE 71 8. LR ( SPI AL ) R FHEAE & EY7 i) ik 5 40 b i Ak . E EAL5E wIEh 24 Siiks
oG, Wi SCS Gl LR EHCH T, WIZ28F2 B ol N A7 a5 th b fa 61 . RR L% 8 I ( Bl A Rk v
FE ) FRSAL AR E S L R AT (AT SE SCS I IR T B A # AR R S F A 2 ) -

7.4.5.2.3 I°C #H{r#0

M GPIO1 = 0 I, %88 PEE N 12C 2 P 3iEAT |, SCHF 100kHZ ( FRuEREa ) 1 400kHz ( PudiiEst ) fosgkisk,
U L At 12C RS, 8 AT DUl R B A R 2R R

7 £ 12C Hihik ity FAS MSB 7£ 5 3 A EEPROM #J#R4k | &2 fd ] B35 N\ i 80R & )71 EEPROM %i
T2 LUK 12C il EEPROM &3] 45 (1 4> MSB.
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12C HuhEFIP A~ LSB 7E /5 2 B SCS_ADD 5] R A L.

F 713 /R T 12C Mok I |, X LRI T 12C Mok Fi4> MSB f) EEPROM ERiAE A1 SCS_ADD R
2% 7-13. 12C #uhtik 5

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

Register Address High

Register Address Low

Acknowledge sent by controller device
Stop condition sent by controller device

Not-acknowledge sent by controller device

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

Data sent by controller device |

| Acknowledge sent by peripheral device

|  Not-acknowledge sent by peripheral device

Data sent by peripheral device

& 7-45. 12C =155 NREEUE
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12C B frastttn

7-46 RINZIAF SRR 12C Y5 NP G A 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

&l 7-46. 12C R aEH

7.4.5.3 BAFFHREETS
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[5:4] (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. 1% SYNC_EN F1 SYNC_SW B NHRUCHT , ki PLL RBUIRES 748 LOL_PLLx , %545 APLL %
5E o

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

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

a. SYNC_ SW=0

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

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

N

B, A AERE R TICS Pro ALE AT, AT tes SAHT tH FE LA AFdedi Ry 41, Wl 7-47 Pir
7No
B TICs Pro - LMK5B33216 - |

File USB Communications Select Device Options Tools Default Configurations Help

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

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

Raw Registers

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

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

& 7-47. LMK5xxxxxx TICS Pro @2l ( v1.7.7.4 FIFER&E. )

7.4.5.4 EEPROM 5B

BT R TR R E X SRAM i&ﬁﬁﬁo —4 it SRAM 3| EEPROM B 3h{& %) EEPROM i3
1T9ifE. BREANMPRIEZHEAMER | 1ESHBIHE I
1. SRAM %ifE 5 kMR
2. & AARIAC T 134T EEPROM 4afs A
B35 N LR & 77153 T EEPROM ZnfE

7.4.5.4.1 SRAM 2572 A HER

WA =R #ATR A AR R S\ 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

7.4.5.4.2 (€15 5 FF AR 72T EEPROM 4572

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

#
#
#
#
#
#

7.4.5.4.3 (FHHEBEEA Tk aE & ikt {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.

80

FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMK5C22212A
English Data Sheet: SNAS834


https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOP4A&partnum=LMK5C22212A
https://www.ti.com.cn/product/cn/lmk5c22212a?qgpn=lmk5c22212a
https://www.ti.com/lit/pdf/SNAS834

I

www.ti.com.cn

TEXAS
INSTRUMENTS LMK5C22212A

ZHCSOP4A - NOVEMBER 2024 - REVISED AUGUST 2026

©oNOORA®

10.

11.
12.

a. R YEWmERAR , REGCOMMIT HZhiERN 0.

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

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

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

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

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

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

E—NEEH

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

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

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

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

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

I NVMUNLK % E4 0 BlgiE EEPROM.

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

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

¥ % TARGET_ADR_MSB (#)-+ /N3l 45 47w~

R171 0x00AB40 # Set REGCOMMIT (Mixed Method only)

R20 0x001480 # Enable EEPROM OVERLAY

R173 0x00ADOO # Set 5 MSBs of SRAM address

R174 0x00AEOQC # Set 8LSBs of SRAM address

R176 0x008019 # Set 5 MSBs of desired I2C address

R180 0x00B4EA # UNLOCK EEPROM

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

R180 0x008400 # Lock EEPROM

B EEREV (W75t i35 47~
7.4.5.4.4 12C #4471 EEPROM #5371 %5497/ MSB

# 7-14 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.

%% 7-14. EEPROM H [ P T gmfE 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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# 7-14. 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,

8 oL 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

8.1 M5 R

8.1.1 B 51/751

et LA (POR) R T #8F R 30751
8.1.2 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
8-1 7. WV PD 5 5] R A B E A5 5, MEIN 2] PD 5 5| W Subket BAF 200ns , 4 BEARE A i
7 RGN Ik

% 8-1. PD# %=
PD# 5| JiRZ BEST
0 AFuAE
1 IEHIB4T

8.1.3 i H 25 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
8.1.4 G/ KA

# 8-2 JEIR T iz AR 5] R

R 8-2. TAMBHIS 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 % %
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* 8-2. FAMBHIGIARE (4 )

SRR |Mies RE POR (SPI) [{R#& POR (I2C) [}R& EEHBAT ‘W&} 5@ DA RE
SCS_ADD | g4ttt | 3 HoFi A |SCS 2 P [1PC 3HFHIA [#5T POR M 2 V8 3 | A&
47 POR e 3% IS 1PN
SDIO AiEH SDIO ¥dE 11O |SDA I /0 | 3T POR (1) SDIO 5 SDA |8 O #4755 4
N/
SCK AiEH SCK W ehE N |SCL b | FT POR #1 SCK 8% SCL ##i3 I B 4TI S A

8.1.5 ROM 71 EEPROM

LR T B S SRR TE L BT ARG, EHAMN A F , ATRE A TR EZ AR ( CPU. ASIC 5 FPGA )
BN B R B, FEIX R E ) IR BN ROM BB RS N SR, af LUE B Xk B R
LMK5C22212A #174mfE. LMK5C22212A #E: 7 ROM T LALE & shif S RFER A i 4, 3824t T EEPROM
PATE ROM T ANl & S F SR I S H € LB shi4b . 52100 ROM #40 WIM EEPROM 77 /%, T i 245
=]

8.1.6 HBIFEIHT/F. BIEFRIHEERES BIRE

8.1.6.1 LHE N (POR) B

LMK5C22212A %5 7 — AW B LB E AL (POR) HLE |, % B EGAE 2 LR T 444 2 BB S8R R E B ALIRE

« T Vpp WEZHIEHCRITIE 2.72V L E

s PD# 5IICAITIE 1.2V (&b Vi) BLE

8.1.6.2 \ELHJREHL L H

WE R4 VDD #1 VDDO HL ) 1 LA 5 2 OV #TF% 3.135V [[A— 3.3V HIEHIKED |, HHikd A 2 5
PR H T SEIL AR E 2 A BT (AT Ams |, TG TEAE PD 5 51 LA I B A28 BD ] WA RE R 2840 1 L 751 . & 8-1
JE T PD# 51 AT PAE S s il R ENLERSD , LU 2 RS B Bh i 5 B0R

USRS N 2 5 YR R SEIUARE Z R BB TR T 1ms , WA ATREIR PD# 51 . 18 S MK R FL L .
N XO 7z 22 18 E¢ER ik | A LEAE PD SR A 1 ZJFRAE XO FEdE |, A 6 ik HE VCO JFH 354 24
DPLL B,

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

ov

\4

Time

XO Reference: Valid or Invalid

XO REF Valid XO REF

B 8-1. MER R _E A AR

H 75 Vi1
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8.1.6.3 M\ HLIFHL L H

40t VDD 57 VDDO HLs fi A [ 1 RIS, TI @ WA T IR I 2T 3.135V JE TG PLL Kk, X ATEL
R IEIR PD 5 MK P 3 i B RO 4R S8, PD S A B & —MiE#:3) VDD_IN 1) 200k Q@ HEFH , i 8-2
Ji7R. PD# 51J%] GND Z A —> s A g vl T 5 A EE L hr s B — 2 TE B — > RC ISR % #. 1t RC IR ] ¥ %4
T AEIR PD 5 B A B f P e, LR A WAZ IR R ST 3.135V. @il7E VDD W51 I A
7+ VDDO HLYE 5] Ao

B, AT ARG ENLECLIRE B PD# SRS R, DIEIREF ERF A, ERIFTA iR ORI .

U XO 5y 2182405 ik , XO JEHELAIE PD 55K mi 3 Z AR, A REMRIIIHE VCO F-Hi3k A %) DPLL

A

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

Decision Point 2: | — —

PD#
VDD_PLLx/VDD_IN/
[ VDD _DIG
Cros 2272V
I Decision Point 3: =| —
— PD#

>1.2V

>

oV

Time
XO Reference: | Valid or Invalid XO REF |!| Valid XO REF |
A 8-2. XN b BRI
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8.1.6.4 JEHIAEE R L BIRR

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.

8.1.7 XO 551 4E 18 7R

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

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

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

8.1.8 1#/5 APLL2 LDO > XO {£H

AR XO HME ORI HR (WP as ) b, H XO IR A HHI E (PSNR) 8022 | U XO B & =41
NgE 75 4 L TE I Bt o . AERRSRIB UL, CAP1_APLL2 ( 51 22 ) RTHIfE XO MR , M4t s e
M ZEE . B 8-3 2 — A ITHER , b or 7 i APLL2 LDO 94k XO fiti.

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

o APLL2 AEAFAERPIRES

« Y% LDO [WH AL 20mA

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

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

% 8-3. APLL2 LDO PSRR ¢

ik (kHz) S8 (mA) VDD (V) B (°C) PSRR (dB)
1 10 3.3 25 52
10 10 3.3 25 54
100 10 3.3 25 62
1 20 3.3 25 51
10 20 3.3 25 47
100 20 3.3 25 56
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2.6V

v
VDD

X0

ouT

CAP1_APLL2

LIMK5Cxxxxx

8.2 LA

& 8-3. 5 CAP1_APLL2 £t XO A

Kl 8-4 JEoR T A BTS2 LMK5C22212A FIANE LB 10525 TR BRI . DA A HELYR 5| R0 ST gy s YR S5 IR 416 T
FVE ISR . B s T I e N F g 5] B B LVCMOS. LVDS. HSDS. AC-LVPECL A1 HCSL i 4%
Honfl. flhn , #h5 CMOS k3% a8 BRSNS IR & 70 TE 28 W 28 ok 7 4% 3.3V LVCMOS #irH , i & XO Hi N5 &
% N LR F 08 . LMK5C22212A 1) XO 5l AT U432 3.3V LVCMOS %\ . T 75 I A1 &5 B 75 28 i B 7E S8
LMK5C22212A AL & , B T BUE. B4 110 5] B L i 4055 57 v FH AT $7 H FH 26 100K 15 B BN Fa AR
. 12C B¢ SPI 5 AN HARIZ 4 1/O 5IIA LUERE B BN (RER ) , MEX LMK5C22212A 47 4m FE A%

i, IR .

86  JEXXFIRIF
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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 D Do 41 vo_piG ouro p -2 —J0F
44 OUTO_N
0.1uF 10uF VDD_DIG _
£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 15 03P
VDD_INO ouTs_P
outs N (-4 O3 N
VDD_INL 37
VDD_IN1 ouTa p 24 04 p
VDDO 01 M| ouTaN [-25 04N
VDDO 23 1 27_05p
outs_p
VDDO_2_3 TS oo N
VODO 45 28 |yppo 4 s -
vopo 6 10 1158 ourer oo
Place close to pins WERELLELR o
32 o7p
€30 _||10uF CAP_DIG 40 out7_p
oo | o1 I— CAP_DIG oursn [3L_O7 N
51 P
c32||a0uF CAP1 APLL2 22 oursp 2L 08P
GND GND 'I| a0z 11 CAPL_APLL2 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 gug_v 53 09 N
connect directly to VCC (ferrite bead = 1 GND -|| €34 _||10uF CAP3 APLL2 20 1 cpp3 apliz DL
and capacitor may be omitted). R10 0.1uF 0402 1 s 010 P
. R €35 ||10uF  CAP APLLYL a8 ouT10_P
Option for voltage divider if DNP GND | I— CAP_APLLL " Ls7_ol0n
needed. Source must be able to l 0402 ouTioN
drive DC path to ground, or AC 0.1uF 59 011 P
Ioad to ground with added = oo | % 1F2 OUTLLP 20—
capacitor after R9. GND 0221 0_47uFLF1 49 LF1 OUTI1_N =2ttt
| 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 IN1 P ECI [ NS |
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) 0 ne [
60
rioz o] input fiters rcommended or s S20LSDAL 16, spip N |2
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 [—2
10.0k 10.0k 10.0k 0201 = GRIOL 4 Gpioy
0.01uF ate GND GPIO2 10,1 Cpioz
= SCs Mcu SCS (ADD SEL) PD# 36 ] ppy ND (DAP)
= = = GND 100
GND GND GND LMK5C22212ARGCR
POR: a7
GPIOO is input, selects ROM to load (VCC, GND, Float) 33pF
GPIOL is input, selects SPI mode (VCC) or 12C mode (GND)
GPIO2 is input, selects ROM to load (VCC, GND, Float) =
) GND
Normal Operation: Clock Outputs
GPIOO: Programmable GPIO
GPIOZ1: Programmable GPIO
GPIO2: Programmable GPIO HCSL Example LVPECL/CML Example LVDS/HSDS Example LVCMOS Example
ox P Ox P €36 ||0.1uF
0201
ox N .
1

R15
50

Load

I
Ox N 37 |[o1uF
0201

Load

&l 8-4. 2% [ H BN

Load

%100

Load
oxp__R2
el
0
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8.2.1 i/ ER

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

1.
2.
3.

5.
6.
7.

FAFVIIAICE . AL AT B O EHLRE ( MCU B FPGA ) B L) gt .

B ARYE T I GPIOT W E N 12C 3¢ SPI @ 5821,

XO Mz . A5 5 R L) BT BERFGEVE . WU T2 L LU NMERI A | 1 H 8 XO M N mfese
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

ST DPLL/APLL 3% |, #as2 LA R &T0 -

NP - AR Bt e g R Nk A

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

DPLL &5 56 fli Kk TDC A

e. = EZ DCO Bk ZDM

NI FN PLL W45k 1

PRA K A BT bR
HLYR L

oo oo

8.2.2 IEH R/ W FE

1
1.

AR, ORI TR 2 BR

ff [ TICS Pro 24 28 GUI 4T 405 &R |, A5, iHHEAA PLL BRI, I

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.

¥ GPIO1 5 fiife i DL 12C i@ 5480, SUlid 448 s K GPIO1 fii i % VDD_DIG DLk SPI {58

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] .

Y W8 7% A5 4 A (XO) Ut BTk XO #iK .

o A XO, HHFRHA BB RN AT A H HIEAT SRR ] R T AR AR R R

* LMK5C22212A mJ 7t XO 5| jl_F H #4252 3.3V LVCMOS #iA .

o GEIEEER LDO Falkas N XO At |, st i e e il DUBE G B Y 75 5 i A XO B8Rl .

* TICS Pro : fit & XO #HZFELIULE XO i .
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4. N EF A APLL 3G 40 1/O , 4 H TICS Pro #%n ~ 77 :Ufic & 23 F % & -
o JEUERION BRI A GEFERITE F1HT LVCMOS ZEZE M R A B L 15 B TR
- TICS Pro : X1 DPLL X , P& FE#E A b 28 B LAV Be S HE N B OR B 88 82 IV BESR . 1E 2 I Bl
FIA
* TICS Pro : x> DPLL #&X , A& DPLL iy NGRS AN . 15 S 6 B A\ Z 5 R a5 7o
* TICS Pro : fiLE R H Al VCO K ( ZBAs ) 2 XO b (ARZUBAEN ) B APLL 2.
* TICS Pro : JyfiANy i c B F 75 (PR Al APLL 180, TICS Pro w] L4 APLL A% () VCO S
OIATES T E o AT RCBR B D B SR AN A, V5 R DL N R A AC AR R
— P AHAREE L A Rl AR (SO ) 4, TERTRENIIE T A B A BN A A A 1 s ()
i1, OUT2/0UT3 ) L7/ B Th
- AR ZE [fourx — founyl L THEIB A SETa (4140 , 12kHz 22 20MHz ) AR, N5 B
. NRWREW/DIBTER S, EREE T PR T 4 AR 0 2 /0 DU ANERAS 51 ( VRS, &
B EEE R S ) BT R GATRTRE |, TR I LR R R R A %t 4H Bk o) B IR SR B
X Sk 2 AT T R RSN DA S B G D
- AT LVCMOS %t ( R F4RI8 ) |, Bk IS Ho At ) sh Uk Y 22 oy far R AT R . SR
LVCMOS %t , 154 HXGEIE 54 LVCMOS 3 ( +/- 8 -/+ ), HRE AR LVCMOS i R s
2% H AT A2k .
- RN ARAEFRTE R, 155 R A 1 T e B et SR A 4 4 LA AT I ()
11 SMA. SMP i)
TICS Pro : It B4 RS 25 .
- FCEHr i IKSh 2 s LA LB S B8 I B N2 N BER . B S [ I #1 i t11 A0 35
- ECEFHERD AL SYNC 4. &S W 4 i /7 (SYNC).
- BB R A SRS DL &% APLL F DPLL 835k, 5210 LOL A% it 55 2
o WRPERTHE RO IRHR A E SR TR R 2 43 e e s 1 FE R AT R AR
- ZEoyEH ARG N T A A AR E |, R HIE Y A T RS
- LVCMOS %t BA P B | W BE4%UKE) 50 Q fizk. LVCMOS Voy HFH &5 LDO ZiEHL s
( 1.8V 5 2.65V ) HisE .
* TICS Pro : fi & DPLL ¥ 5%
- ERERAT S LLR |, SEVERE RS SN E TDC A S AT XO/TCXO/OCXO Mjs . fEXREE A o8 LA L, JEvE
N 7 451 DL ik 60dB/ 15 ATURE VA P P T ko 538 140 5 Bk T JE UG N RN XO 22 1] {9 Xof AH o7 Mg
7. APLL A 55 il B BONAE APLL 7 %5 2 _EHRAt3EERI N . TDC A1 XO FHALEE 75 (1440 0 o
* TICS Pro : BLE K TDC St LR A 75 (19 F 1 44k DPLL TDC R 5 v ik -
- A4 TR E 400kHz [k TDC AR . XG40 N AT LA 22 3R B8 7 58 (<<10Hz) A1l TCXO/
OCXO/XO Kt B MR Fa e AR , W 3 FE SyncE F1FAth FH 1.
- L4 EE R 26MHz (i Kk TDC 38R LIS B i (R IR A5 N TDC M ok XA 0 T SR o2k A1
DA K 30T i A7 M s 4 S R S (1) LAt 491
* TICS Pro : i FE M iz ( inflT |IEEE-1588 PTP ) |, iy DPLL ¥ % 5 fl DCO K if4m A $iE &
K (LA ppb NHAL ) o FDEV SBKFIEMIIE APLL DCO #iZ 4K #4TiHHE . tRFHE | 7£ GPIO 5]
- J3 F FDEV_TRIG #1 FDEV_DIR 3| i
* TICS Pro : 45 75 Zf 2 e N B4 BB AAL | 15 AR OUTxX i & ZDM. &S #7.3.19.
5. TICS Pro : JyfF /M IEvEH NEC B FE M N W e T . 2 AN 75 250 1 2% 38 el N B 1 0 o MV e 28 S B % S
W, AR . E SR AL
o BIFLEA . WEA B TERURE (L ppm AEAL ) .
o kISR L BEE IR CVRME (Toate) DA VRS I U4 NI B B 3 B0 30 S 18 O 16 ) B TRl
o XFIRIBRE BN | MRS SR VR TR BBk P B B ToaTES
o Bk E R DRE (Tearey) BARR VRS G TR B B, 3 SR 15 00 (14 & a4
5o
« 1PPS H7 g iF i #4s . W BMALIIE R SR |, BRI BN & R s .
o BUF A WEERAGHERE T, LA FTE B8 AR5\ W i g X R vER N AT IR I
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6. TICS Pro : Jyf/MliaHRC E DPLL BUE Kl AL 7 P il sk 418 . 628 PLL BUE 27 ML 5/

iR
* DPLL JgiFIa kel « v B AR AR & 0 Bl R (AT i B R
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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

RGC0064E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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(PREFERRED)
SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldere

d 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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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 ©)
@ ©)
LMK5C22212ARGCR Active Production VQFN (RGC) | 64 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A
LMK5C22212ARGCR.A Active Production VQFN (RGC) | 64 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A
LMK5C22212ARGCT Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 LK5C22212A
LMK5C22212ARGCT.A Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
LMK5C22212ARGCR RGC VQFN 64 2500 | 26x10 150 315 [ 135.9 ] 7620 | 11.8 10 |10.35
LMK5C22212ARGCR.A| RGC VQFN 64 | 2500 | 26x10 150 315 [ 1359 | 7620 | 11.8 10 |10.35
LMK5C22212ARGCT RGC VQFN 64 250 26 x 10 150 315 | 1359 7620 | 11.8 10 ]10.35
LMK5C22212ARGCT.A RGC VQFN 64 250 26 x10 150 315 | 135.9 | 7620 | 11.8 10 |10.35
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GENERIC PACKAGE VIEW
RGC 64 VQFN - 1 mm max height

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

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

PLASTIC QUAD FLATPACK - NO LEAD
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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
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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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