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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
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FPGA/CPU
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LF2) DLTRSEZHAIE R

CAP3_APLL2 20 A APLL2 VCO [Py & 5% % FL 4% (10uF)
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ouTs_P 51 ¢} B eP4H 8. K APLL1 B APLL2. 7#F SYSREF/1PPS #ith. ml4mfetsX :
oUT8 N 0 o A‘C-LVPECL\ LVDS. HSDS & HCSL. M & MBI 401 B | 5%
- A REE
OUT9_N 53 0 WP 9. Skl APLL1 85 APLL2. 3% SYSREF/1PPS f#ith. ml4mfetk :
oUTo P o o |A;;jcﬁl_%\;%E;|_ LVDS. HSDS 8 HCSL. K &R EH HIFAIE R | 5
OUT10_P 56 o AR 10, K E APLLY 3¢ APLL2. 30H% SYSREF/1PPS #itli. W 4ifets
OUT10N 5 o f; ;5 %%L@\Q;;;L LVDS. HSDS 8k HCSL. 5 <HoE futsd i fikans 8
OUT11_N 58 o B4 11, kR E APLLT 8{ APLL2. X #F SYSREF/1PPS #ith. mJgmfssal :
oUT11_P 5 o %C;TL@\Q;QE;L LVDS. HSDS 8 HCSL. KM & Mkt k41 | 5%
POR : iZ [ ROM Wik
GPIo2® 10 10,8 | TGP f i
SDIO®) 16 110 SPI i NB% 12C %45 (SDA)
SCK®) 17 [ SPI 5§ I12C 4 (SCL)
POR : 12C #iliti%#% ( 1525 GPIO1 Al SCS_ADD Iijfig Al 12C S ATH: 0
PD# 36 I W (RESPE R ) , A 200k Q@ EHFEFHERR Ve
POR : iZ % ROM Wik
GPI00® %0 SR v IGjPIO &ﬁii&?&
B I Tt
GPIo1 o 10,8 s om st
NC -
NC
NC 60 N
NG o1 - TS . RIFET , A& GND.
NC 62
NC 63 -
NC 42 -
NC 43 - .
NG 5 - TR, RFFR T EERS] GND,
NC 46 -

M
)

(©)

P=rJE, G=#H, I=5A. O="%th , VO =HmAsdmt , A=l , S=MH.

FEVERBESY S H 3 PN 2 PD S9N : 555k Q NHEAr 43I H 2 Voo , H 201k Q 3% GND. /3 H 2 R-FiaA
M o I 408k Q R HIBH#EHE GND.

670k Q i PH 2 N 2.6V LDO.
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5 B
5.1 4% ABUEE
1EARIBERSME TR TARE R A NS (BRIESERH ) D
B/ME BAE| B
VvDD®) PR A% P VB P -0.3 3.6 \4
vDDO®) i Y 0.3 3.6 v
Vi 4o 32 4 A N PR B N P i 0.3 VDD+0.3 \Y,
VouTt_Loaic 18 iR ) R Y -0.3 VDD+0.3 \Y
Vout IR HE 1 o R Y R -0.3 VDDO+0.3 \%
T ] 150 °C
Tstg e A7 P ¥ -65 150 °C
(1) B “AxH R REBUE (" 1817 7T e 20t 818 UK ATRIR o 405t iR oK AUE (B AN R IR S A 01X B 2 TR Bl rE B DUB AT 25 A AN AT AT
fh A TR IERISAT . WA “BBOSITRM” B “AX R RPUEE” BN , ST RAS e EFIBT , XA
PRI SR . DhREAI I RE 4 M 28 F
(2) VDD 5P A% IR S Bk B . i VDD A% FL IR S AE PD# fld 5 v P AR B _E B A7 (POR) 2 BT .
(3) VDDO 54T i th Y 51 B B . VDDO_x g e i il 3 oy ek e ds , Herb x FoRiEER I .
5.2 ESD %%
1 LY A
NAETE AT (HBM) , 774 ANSI/ESDA/JEDEC JS-001 5t , BrA 51 | 2000
V(Esp) Gl o o — v
FHELERIRY (CDM) |, #4544 ANSI/ESDA/JEDEC JS-002 #7ifk , TG 5@ | £750
(1) JEDEC k% JEP155 4§ H : 500V HBM B e 7EAR1HE ESD 45 N 224 k7=
(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 TAE R IS ( BRIES A UL )
B/ME WARE BOAME|  BfL
vDD(") A% LR L 3.135 33 3.465 \%
VDDO_x® 1 HH FRLIE P ) 3.135 3.3 3.465 \%
VDDop FEUR H % e R e 1.71 3.465 \Y;
Ta T AR i -40 85 °C
T #hR 135 °C
TconT-Lock S e I R - 0T VCO FHFikdE 125 °C
tvop FEL YRR i (4) 0.01 100 ms
(1) VDD 8 WAZ B IES B HUE . T VDD AR HLJ5 #5067 P 86 _E i 8 7 (POR) 2 AT L Hi.
(2) VDDO $&Fr Atk YR 51 JHE T . VDDO_x $5%% 5 i il g s R, Horh x FoREiE R3],
(3) CMOS %t BT HF- 1 CMOS %t LDO KI A Bl gmAstfisE , B 7ESCHF 1.8V 8L 2.65V HiJE.
(4) VDD HiAKTFE 2.7V UL EKSZILE SR LR E AL HNE . s VDD R EE e AR I | i PD# R NG, H 3] VDD HE
HRNIE.
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5.4 MRS R
LMK5C22212AS1
#gizR() @ ©) RGC (VQFN) Bpr
64 5B
Roya BRI 21.8 °C/W
R Jcitop) GEE AN (THES ) $A0 11.1 °CIW
Roys 25 45 B A A 6.5 °C/W
R0 yc(bot) iR Hhe (R ) FARH 0.8 °C/W
byt 45 B RIS 5L 0.3 °C/W
b g 0 5 R S 4 6.3 °CIW

(1) BRFAMBRNELER  ESRNHFEM - £ EHEAIC B LRGN,

(2)  PMERMEEET BA 49 MEEATL (7mm x 7mm EIZ |, 0.3mm L ) 19 10 2 200mm x 250mm #2.

(3) fBh Wyg, RV A GRS — AR B AR IR B F AT (Tpep) » RIS RTS8 HE45R Ty = Tpeg + (W g X Power).
JESD51-6 X T W g KNI

5.5 HS R

FERBGEIT %

PRI (BRAESAT B )

S RS B/ME  RAVE  BKE| B
LRI R
OUTO % OUT11 4 245.76MHz , LVDS
it , BAW APLL J5 /0 ii#s =5, B H 750 mA
div2 , JBIE A 55 | 25 DPLL2
A APLL2.
. OUTO £ OUT11 &y 245.76MHz
e 4 b 975 R ,
Ipp_toT FREALE N R R R HSDS #ith | o FIEIE 40 BAW 890 A
APLL 5704l as 455 % , 25/ DPLL2 Al
APLL2.
OUTO % OUT11 , HSDS #iHt , B H
BAW APLL fil APLL2. 1000 mA
Ipb-xo XO i\ B HE X0 3.5 mA
Ipp-x02x BEAS XO 555055 1 HL I T 4 XO {5 0.3 mA
Ipp-DPLL 54 DPLL ¥ HL i 4 DPLL®) 55 mA
Ipp-APLL2 APLL2 HIJiHE APLL2 160 mA
IpD-APLL1 APLL1 M7 ¥ APLLA1 120 mA
" . VDDXO LS| IR R . SRS
Ibp- D TIHFE 42 mA
DD-ANA ARt B FELUAE T PR 2T R
o - VDD_DIG H35 5| IR S ] B B
Ibp- A RS = 34 mA
DD-DIG By ] LA HE S8 F AL T R
Ippo-cHbIv FEANIEIE S A AR I B FE 12 (L TE 7 S 20 mA
A A b 3 R
bpo-ppsoy | F - 1PPSISYSREF SMAEIIT |50 1y 1pPS/SYSREF 404 12 mA
EIRTHFE
/™ 1PPS/SYSREF 4l iR He - vy
| | Y ZEIR ThRE 10 mA
DDO-DELAY LR J& PR AE IR T R
HSDS 2258 (VCM B = 81 , oy =
4mA , 100Q 43 ) 19 mA
| AT IRS) 421 HSDS Mkl |HSDS Z58% (VCM LT =81, loy = 2 A
DDO-HSDS . 7mA , 100Q &)
HSDS 5% (VCM BT = 81, oy =
10mA , 1000 23 ) % mA
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28 TR F A BAME  REE  BRAME| B
Ipbo-HesL ﬁiﬁﬁﬁ%ﬁiﬁ]%&ﬁ@ HCSLHBIH | g it (&M 50 Q i ) 30.5 mA
Ipb_pp W H, FL 97 9 PRI, PD# = {KH 90 110 mA
FEHEE R (INX)
fin INx 5% 6 AL 0589 2901 Mz
TN 5 800
Vin B SN L ) N 1.2 VDD + 0.3 \%
Vi TSy BB MR @ 05 v
V|N-sE-PP L NI L TR A AR ) 0.4 2| Vg
VIN-DIFF-PP E YN AR MBET A ©) 0.4 2| Vyp
Vicm LN B G ZE SN © 0.1 2 \Y
aV/dt 2% %ﬁﬁfﬁﬁ)\ 0.2 0.5 Vins
FEOY N 0.2 0.5 Vins
IDC NI B 5 7S B 3E1PPS {545 40 60 %
tpuLsE-1PPS N 1PPS Jike 56 15 1PPS Eifiki {55 100 ns
FE I INX_P B INx_N , 25/ 50Q Al
Iin-Dc BT I 100Q WL , B HBEEHER RS -350 350 HA
i
Cin LPNGER g, AT 2 pF
XOITCXO #ASF % (XO)
fork XO H NS O 10 156.25| MHz
7 LVCMOS #i A ik 1.4 VDD +0.3 v
B A A ©)
Vi LVCMOS #i Ak 0.8 \%
VIN-SE LRE NG Y A HAB A A O 0.4 VDD +0.3|  Vp,
dv/dt PN IR S 0.2 0.5 Vins
IDC PN 40 60 %
oo BV AR iiﬂi XO_P, %t/ 50 A11002 } 350 350 pA
Cin ST SO NGRS 1 pF
Cext HMIZE AR A A 10 nF
APLL/VCO K%
BAW APLL 70U Wi 73 4T 2% 110 MHz
ferD PFD Sz Y5 [l
APLL2 73U 155 S s 125 MHz
fucoz VCO2 iz i 5595 5950| MHz
fycon VCO1 M [ 2457.35 24576  2457.85 MHz
bAPLLALOGK APLL2 G 1 %iﬁ%ﬁ{i 5%a5E APLL2 %t 2 [al i) 350 460l ms
tsaw APLLLLOCK | BAW APLL HiE 1 ﬁ%gﬁf?ﬁg%i BAW APLL i 12.5 13| ms
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TEREUUEAT A TS ( BRIES A UL )
25 \ WA BAOME ARE BRE| B
HSDS ¥4t (OUTx)
four o R AR O 1E-6 1250| MHz
_ 2xV/
VouT-DIFF Z Sy AR *Vop- mVpp
HSDS

fout < 100MHz , loy; = 4mA 350 400 440 mv

fout < 100MHz , loy = 7mA 625 700 750 mv

fout < 100MHz , loy = 10mA 900 975 1050] mv

100MHz < oy < 325MHz , loy = 4mA 335 400 45| mv

100MHz < fou < 325MHz |, loy = 5mA 425 500 575 mv

100MHz < o < 325MHz , loy = 6mA 510 600 690| mv

100MHz < fou < 325MHz |, loy = 7mA 595 700 805 mv

100MHz < o < 325MHz , loy = 8MA 680 800 920 mv
VoD-HSDS HSDS % 4 H £ 21 100MHz < foyt < 325MHz , lot = 9mA 765 900 1035 mV

< < =

100MHz < fo < 325MHz | loy 850 1000 150 mv

10mA

325MHz < foyr < 800MHzZ , oy = 4mA 300 350 400 mv

325MHz < foyr < 800MHzZ , loye = 7mA 580 640 700 mv

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

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

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

< =

800MHz < foyr < 1250MHz , loy 600 800 1000 myv

10mA
VoH i R T VoL + Vop mVpp

VCM H1F = s1 50 150 250 mv
VoL iy H PR A PRSP

VCM HF = s2+43 300 470 720 mv

VCM HF = s1 5% 52+3 Vo *+ v

Vop/2
fy L S B
Vom iy IR VCM HIT = 82 , Iy = 4mA 0.6 0.7 08 Vv

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

AHE ) APLL , AH[E TG 40 5% 48 AiE 1E 50 bs

SAREE | AR
tskew At (13) ——

AHE 1) APLL , AHE G 20 4548 AiE 1E 80 ps

IARAE |

four < 100MHz , 20% % 80% ,

OUT x_CAP_EN=0, C_ = 2pF 200 250 30| ps

100MHz < fout < 325MHz , 20% %

80% , loyt = 8mA , OUT_x_CAP_EN = 165 225 260  ps

0, C_=2pF
tr/te TR BB [A] 100MHz < foyr < 325MHz , 20% &

80% , OUT x CAP EN=0 . C, = 2pF 175 230 300 ps

325MHz < four < 800MHz , 20% %

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

800MHz < four < 1250MHz , 20% %

80% , OUT x CAP_EN =0, C, = 2pF 120 205 2%0| s
obDC A b 48 52 %
HCSL $# iR (OUTX)
fout f HH AR 7 HSCL # it 25 100 650| MHz
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25 TR B/AME  BAEE  BXE|] B
VoL A H LR AR LT -150 0 150 mV
Vo i H R T 600 750 900 mV
VMIN i o R A/ ME AHE R -300 0 150 mV
VMAX i o R A KA [EERTURLY 600 750 1150 mvV
TN . ot ST £150mV
dv/dt Zo i EIER OUT x GAP EN=1 . C = 2pF 2 4|  Vins
e Hhl SR £150mV
dVv/dt ZEOYHH R AR OUT x CAP_EN =0, C, = 2pF 3 5|  Vns
AR APLL , M RIS 2 488 A s i 50 o5
YRR, MR
tskew it (19) —
AR APLL |, A R J5 340088 A i 80 os
IIARARAE | L 1A
Vcross 206 LT AT XA four = 100MHz 300 500 mV
AVcross LR RS XA ARk four = 100MHz 75 mV
OoDC i s 45 55 %
1.8V LVCMOS ¥y istt: ( OUTO. OUT1)
four i HH AR Y R 1E-6 200 MHz
VoH it v R lon = -2mA 15 V;
VoL Ay A LR loL = 2mA 0.2 Y
tr/tr ol e VAN G 20% % 80% 150 ps
OUTO_P. OUTO_N. OUT1_P.
OUT1_N EHAHRRIMRNE , MR 60 ps
APLL J5 o 4ias fndg o e e . AR
tsk K o 0% PR R A A H 282 (LVCMOS)
AR APLL |, A R 23 A58 Al
AAHREHE . LVCMOS FlI2 43 th 2 8] 1) 0.7 1 1.3 ns
st
oDC v 5 s b 45 55 %
Rout B HA BT 54 64 75 Q
2.65V LVCMOS #ii4%1%: (OUTO. OUT1)
fout W AR VU 1E-6 200| MHz
VOH ﬁﬁl’ﬂ%%g IOH =-2mA 2.3 Y]
VoL R HLE loL = 2mA 0.2 \
tr/t B th B THT B ] 20% Z 80% 150 ps
OUT_P. OUTO_N. OUT1_P.
OUT1_N EAFARRI AR, |, AR 60 ps
APLL J5 43 a8 Rt th o A5ge (. #H
tsk e B R BB I A KA (LVCMOS)
AR APLL |, A [ 1R J5 434508 Rl H
IMIASE . LVCMOS F12 73t 2 18] 0.7 1.0 1.3 ns
At
A L 7 IR
PNrLoor (Foprser > 10MH2) 25MHz -155 dBc/Hz
obDC i S 45 55 %
Rout R e 40 50 65 0
3.3V LVCMOS GPIO F4b%i it ( GPIO0. GPIO1. GPIO2)
four I KB H AR GPIO1. GPIO2 25| MHz
VoH T R lon = 2mA 2.4 Vi
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TE@VUSAT 54 TR ( BRAES AU )
2% RS BAME  HAME BAE| B

VoL H K loL = 2mA 0.4 \Y

I 0\ 1o LR Vin= Vpp 100 pA

I i AR LT LR Vin =0V -100 HA

trite Sy T BRI 20% % 80% , 1kQ % GND 0.5 1.3 2.6 ns

AHXFF OUTO_P. OUTO_N.
OUT1_P. OUT1_N CMOS %1
tsk A H ) R GPIO1. GPIO2 it fwad . 75 11 ns
GPIOx_SEL =115
fout = 100kHz

OoDC i A 45 55 %
Rout BT 35 42 50 Q
PLL %Ay H I g s 4t
XO = 48MHz , fout = 1228.8MHz , J&
ﬁ\iﬁgﬁ P1APLL1 =2, HSDS iﬁﬁx“H VOD 45 fs
= 800mvV (10
XO = 48MHz , fout = 614.4MHz , 54
B8 P1apLiq = 4 , HSDS #itt VOD = 35 50 fs
800mV (10)
XO = 48MHz , fout =491.52MHz , J&
ﬁ’ﬁﬁ%& P1APLL1 =5, HSDS ﬁﬁx“H VOD 40 57 fs
= 800myV (10)
XO = 48MHz , fout = 245.76MHz , J&
APLL1 #iH1 12kHz Z 20MHz | 7345 P1apLLs = 10 , HSDS #ithi VOD 45 64 fs
RJapLL1 H45 RMS £13) = 800mV (10)
XO = 48MHz , fout = 245.76MHz , 5%
Eﬁ)ﬁ%iﬂ%& P1APLL1 =1 s HSDS iﬁﬁ.’:ﬂ 50 62 fs

VOD = 800mV (1)

XO = 48MHz , fout = 122.88MHz , 3%
%E%Eﬁ%& P1APLL1 =1 , HSDS ifﬁﬁm 55 86 fs
VOD = 800mV (1)

XO = 48MHz , fou = 245.76MHz |,

HSDS #itti , Fi#7 VOD #i*F(10) %0 80
XO = 48MHz , oy = 122.88MHz 60 ol &
HSDS #ii , fii VOD H~-(10)
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RGBT TG (BRAER AT )

¥ TR B/ME JAE BANE| AL
XO = 48MHz , APLL2 ] fout =
153.6MHz (VCO2 = 5836.8MHz).
155.52MHz (VCO2 = 5598.72MHz).
174.703084MHz (VCO2 = 5765.2MHz)
5} 184.32MHz (VCO2 =
5898.24MHz). 10 150 fs
HSDS #itti , OUT4. OUT5. OUT6 fu
OUT7 5 OUT2 %1 OUT3 [ VOD =
800mV. 7EFTA H ALY HLAF | BAW
APLL %t 156.25MHz.
XO = 48MHz , APLL2 ] fou =
161.1328125MHz =, 322.265625MHz
R APLL2 4t 1 12kHz % 20MHz | (VCO2 = 5800.78125MHz) , &
APLLZ 14 RMS $13) 212.5MHz (VCO2 = 5950MHz). 10 150l s
HSDS #iiti , OUT4. OUT5. OUT6 A
OUTY7 () VOD = 800mV. 7£frf Hit
4, BAW APLL fiti ol
156.25MHz.
XO = 48MHz , APLL2 ] fout =
156.25MHz 8 125MHz (VCO2 =
5625MHz) , B 100MHz (VCO2 =
5600MHz). HSDS %t , OUTA4. 10 50l it
OUT5. OUT6 il OUT7 8 OUT2 Al
OUT3 KJ VOD = 800mV. 7EFTA HAt
Wihgith | BAW APLL %ith ol
156.25MHz.
e e Vee =3.3V, Vy=50mVpp , HSDS.
VI [l | -
PSNRyppo o 1 | HLIEE: %] VDD_0_1 LVDS 5 AC-LVPEGL faith: . (12) 105 dBc
e e Vce =3.3V, Vy =50mVpp , HSDS.
NG 1 -
PSNRyppo 2 3 | HLIEE: 0] VDD_2_3 LVDS 5% AG-LVPECL kit . (12) 105 dBc
N Vce = 3.3V, Vy=50mVpp , HSDS.
PSNR VB 7 -1 B
SNRvppo 4 7 | HLUEME S #iiil] VDDO_4_7 LVDS 5% AG-LVPECL kit (12 0 dBc
N Vce = 3.3V, Vy=50mVpp , HSDS.
PSNR VR 7 4 ‘ 11 B
SNRvopo_g 11 | LS VDDO_B_11 LVDS 5% AC-LVPECL #ithi. (12) 0 dBe
e Vee =3.3V, Vy=50mVpp , HSDS.
M T ‘ N -
PSNRypp xo | HLUEME: A VDD_XO LVDS 5% AG-LVPECL fiith . (12) 100 dBc
e e Vee = 3.3V, Vy =50mVpp , HSDS.
MY ; -
PSNRvpp_apLL2 | LG 4] VDD_APLL2 LVDS 5 AC-LVPEGL it . (12) 105 dBc
S e 4 Vce =3.3V, Vy=50mVpp , HSDS.
N | -
PSNRvpp_apL1 | LG 4 VDD_APLLA LVDS 5 AC-LVPEGL it . (12) 105 dBc
e o Vce = 3.3V, Vy=50mVpp , HSDS.
PSNR JEE R : 12 B
SNRypp_pic | HLIEME 75 #)1fi] VDD_DIG LVDS 5% AG-LVPECL kit (12 0 dBc
PCle #3h4%
5145 (2. 578 . o
JrCIE-Gent-cC ?;Ijje 148 (2.5GTs) R 6 APLL2 5 APLL1 fiith |, 3 fiige 4 & 0.8 5| psp-p
JPCIE-Gen2-cC ;CZ;JG # 2 (5.0GT/s) i b APLL2 5 APLL1 firHt | 3 5= 4T 85 250| fs RMS
I CloGans.CC ;C'e % 3 A (BCT/s) MBI | apy | o oy APLLY 0t | 3 47 25 100| fs RMS
JpCle-Gend-CC ;Cif F A I6GTIS) BN | \py | 5 s APLLY 1l | 3 (50547 25 100| fs RMS
Soctwsmsce |y 0 CACTISVIINER o 15 ot apLLY 11, 3 finrsi 9 50| fs RMS
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¥ TR B/ME HEE BAE|  HAL
I Clo-Gan.CC ;CZ; 6 1L (32GT/s) BHINEY | Apy | 5 o APLLY #itlt | 3 W45 6 40| fsRMS
DPLL %
froc DPLLx ff) TDC it il 1E-6 26| MHz
d o /dt )45 0 [0 (1) AR A7 2% 46 ] 4 2 Y [ 695 ns/s
DPLL-BW DPLL ¥ 58 Al g AE R AT 75 (17) 1E-3 4000 Hz
Jrk DPLL P3R4} gl fE 0.1 dB
i {iér G.8262 LI 1 I 2 . F1a) i
Jrou Pz #1 = 10Hz , 25.78152Gbps £k ik % 6485 Ulp-p
DCO #it:
foco-DeLL DPLL DCO #i= i3 H DPLLx -200 200 ppm
LR A iE
I?;:\j/g/ }\APLL RETAR R A BT APLL 32 500 200 ppm
foco-apLL DCO #i i & i ) —
iPLL2 A TARFRR A B APLL 247K 1000 1000  ppm
BIERER, (ZDM) K
o DPLL1 : OUTO 5 OUT10 1E-6 1250| MHz
fout-zom J& F ZDM i g H AR Y
DPLL2 : OUTO = OUT4 1E-6 700| MHz
, OUTO , fiy < frpc_max » fout =
S B N B T ik -
toLy-zom VT ZDM A SR AR | wax . DPLLX_PH_OFFSET = 150 ps
= 172500
Ji Fl ZDM i [ N B4 A ZE | OUTO |, fiy < frpc max » fouT <
IDLYVARZDM | s gy froc_wax » DPLLX_PH_OFFSET =0 65 ps
1PPS kit
T 1PPS S DPLL iy |0~ 48MHz , Bllfiizze =
topLL FL ;‘;r - PP +25ppb |, -180° < © < 180°. DPLL 5 6| s
LBW = 10mHz , 4 A foy < +4.6ppm
XO = 48MHz , iR =
¢ SRH 1PPS ik g DPLL #04)  |+25ppb , -180° < © < 180°, DPLL " 38 s
DPLL_PL i i LBW = 10mHz , DPLL LBW =
10mHz , 81 < £100ns
oo B S
INx = 1Hz , INy = 1Hz , S48, INx fl
INy FXFAH A RES -180° < © < 4 tps
180°. DPLL LBW = 10mHz.
INx = 8kHz , INy = 8kHz , CL8i45i. INx
thir I3 1] B AR AL R A F1 INy X AHAL RS -180° < © S 19 tps
180°. DPLL LBW = 1Hz
Nx = 25MHz , INy = 25MHz , CL3ii4.
INx A1 INy AHSF AL FE -180° < © < 1.8 +ps
180°. DPLL LBW = 1Hz
INx = 1Hz , INy = 1Hz , B4#5i. INx Al
INy AR A -180° < © < 0.85 +ppb
180°. DPLL LBW = 10mHz
INx = 8kHz , INy = 8kHz , T8, INx
frir 45 0 1) (D A 2R A FI INy FHXFAHG iAS -180° < © < 0.45 +ppb
180°. DPLL LBW = 1Hz
INx = 25MHz , INy = 25MHz , E.48ii.
INx F1 [Ny R0 AB AR AS -180° < © < 0.63 +ppb
180°. DPLL LBW = 1Hz
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ZH

AR

BME  ARE

BAE|  BAL

T 4 PR Y ST AR A

tanA-DLY

BEAER B (19)

BAW APLL = 2457.6MHz , VCO J5 4
Bids =2, 0.5 FEHRE |, 1Hz <
OUTx < 122.88MHz ,
ANA_DELAY_LINEARITY_CODE =2

13.13

ps

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

26.25

ps

APLL2 = 5625.0MHz , VCO J5 /3 Jii#% =
3, 1 e, 1Hz < OUTx <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =3

17.2

ps

APLL2 = 5625.0MHz , VCO J5 /i #t =
4, 1 B , 1Hz < OUTX <
156.25MHz ,
ANA_DELAY_LINEARITY_CODE =4

22.9

ps

tANA-DLY-ERR

BIEIE P KR 22

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

-6.56

6.56

ps

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

-13.13

13.13

ps

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

8.6

ps

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

-11.45

11.45

ps

tANA-DLY-RANGE

TR IE IR 3 FE]

31 x tANA-
DLY

ps

tanA-DLY-ACC

DL IE TR R

TEAR AL AEIR Y5l N AR N = 0 &2 31
PRI FOUAE 15 246 5 K5 5
ANA_DELAY_LINEARITY_CODE =

3. 4. 5, SEPRMEMXTFHUHIE 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

toic-oLy

B IEIR K

VCO Ja 7 g A it =
2457.6MHz , B EE

196.6

ps

VCO Ja /AR st =
2457 6MHz , &5 E

786.4

ps

3 BB EBM AR (GPIO0. GPIO1. GPIO2. SCS_ADD )

LONGE

1.4

N AL

0.6

0.95

LR 1 i

MAEZE,
EnEL R

i R B R . PD# R

0.7

0.9
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FERVGSAT M T AR (BRAESA WY )

SR RS BAME  REME  BKME| B
Rineo FLT T 1B P 6 145 163 180 ka
Runpo AL AT B REL W A 470 56 580 ko
ViL LD [iME RS 0.4 \Y
IH PNV ) Viy = VDD -40 40 WA
I LA (2 7 V)L =GND -40 40 MA
CiN LPNEE 2 pF
2 HEPEH A\ R ( PD#. SCK. SDIO. SCS_ADD ; EH 5/ GPIO0. GPIO1 fil GPIO2
ViH N R 1.2 \Y
ViL K E 0.4 \Y,
Iy PN R Viy = VDD , PD# & 4h -40 40 pA
I PN A zE R ViL=GND , PD# 4} -40 40| A
I PN Vi = VDD, PD 577yl 200k L3 -57 24| pA
FLRH
L B M HLT \é”kﬂ: GND , PD 57 #6200k Q k47 57 24 uA
FF GPIO SYNC. SYSREF i#
sk, TEC fiik#%. DPLL fiAik s
twiDTH $. FDEV il 5341 FDEV dir fry | T VD2 200 ns
g NIk o v B
CiN TPNGER 2 pF
B4 4544 ( GPIOO. GPIO1. GPIO2. SDIO)
VoH PR lon=1mA 2.4 \
VoL R R loL = 1TmA 0.4 Y2
te/te fth 1T R 20% % 80% , LVGMOS fit , 1k % 500 ps
FrRHH ( GPIO0. GPIO1. GPIO2. SDA)
v —— loL = 3mA 0.3 v
oL A K o, = 6mA 06 v
lon B RS FELR -15 15 pA
SPI B2k ( SDIO. SCK. SCS_ADD )
SPI B 20| MHz
fsck SPI I g% ; £ SRAM BLHLAN
5 A BRI ° 10 MHz
SCS % SCK ¥ & [H] ( FFasidfE
ty ) 10 ns
ty SDI & SCK i & I [i1] 10 ns
ts SDI % SCK ffFrH ] 10 ns
ty SCK = H T[] 25 ns
ts SCK i LA [8] 25 ns
tg SCK % SDO 4 %ik ¥ 20 ns
t SCS fikh e & 20 ns
SCK % SCS BN A ( 454681
tg ) 10 ns
I2C B E3R ( SDA. SCL)
ViH N HE 1.2 Vv
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FERVUSAT M T IA (BRAES AU )

ZH TR F A BAME  RAEME  BNME| B
ViL LN AREENE 0.5 Y
Iy LA T -15 15 pA
Cin LN IR 2 pF
VoL R L loL = 3mA 0.3 \%
VoL LR =N loL = 6MA 0.6 Y

. b 100
fscL 12C Hhig % pr—. 200 kHz
tsu(sTarT) START 2 fF 2 [A] 7E SDA AT Z /i SCL A P 0.6 us
thsTART) START Z AR R[] 7t SDA Jfik s F2Z J5 SCL MK 0.6 us
tw(scLh) SCL ik 9 i v BT 0.6 us
tw(scLL) SCL ik 5 B (K HL 1.3 us
tsu(spa) SDA & E I [A] 100 ns
t(sDa) SDA fR¥F 1) 1E SCL NfEH-FZ 5 SDA H 2 0 0.9 us
traN) SDA/SCL #ii N\ L Ft i i) 300 ns
tran) SDA/SCL %\ T B H [a] 300 ns
trouT) SDA it B[] Cgus < 400pF 300 ns
tsu(sTor) STOP &AL i) 0.6 us
taus STOP I START [ {1 i 28 2% IR 13 us
I ]
tvp-paT B AT T[] 0.9 us
typ-ack BHEAT B ] 0.9 us
EEPROM #:{%
NEe-CcYC EEPROM %% 3% 100 JEW
fSRAMLRIW EEPROM SRAM FAT L HU 0 ms
N B[]

(1) XA XO ARSI RERE. FTA XO s sias v FEAH R F L
(2) X —> DPLL [JHTHFE. A~ DPLL Y4 FEAH F 1 HI .
(3) REFx_ITYPE =8 5 12.
(4) REFx_ITYPE =1. 355 , IR A\ B HeikH 5] GND. £ A48 %45 GND 54 50 Q HiffLiEH:%] GND.
(5) REFx_ITYPE=1. 3 55.
(6) LA AN B AR A AN R AN B I 4L AR I 40t i K E fE
(7) 24 XO FNAZR KT APLL AEAAS I 38 SR H B K LU BRI | APLL R 20l o A0 B o 2 43 Stde /ME
(8) Z{74% XO_ITYPE = 8 5 12.
(9) 1% XO_ITYPE=1, 385
(10) OUTO % W[ J& 445
(1) a0 Wiassiss s , kR WE = 1. OUTO & i HIBiE ) 4ias .
(12) PSNR Z7EMR&E N Vy B SF 100kHz il 10MHz 2[R IE5% 8 75 DL 1.0pF 38 A EAN VDD Fil VDDO 5 JHIE W15 ) il 5 2
M (1L dBe N ) .

) H o AiiEs G . @i BeEk SYNC_SW SZE SYNC IRZS.

) SRR AEIR KT APLL Ji5 40 ATt H R AR DA 31 Jfe LUSLADL 438 Y Bl b B2 4 0.5 1 B 2.
(15) AR ASADSE AR 715 A 0] tana-oLY-RANGE SRIL A IGE R £ 1

) PN B AR K R T iy B BEL AR A, DR RE— B T B R E L

) DPLL ¥R %6 2i/F TDC %1 1/100 H/NF APLL ¥R %6 1 1/10.
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5.6 B’ FFHE

[

=

NS N NS SN

Itzll > :
|

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

& 5-1. SPI B AR FE

|

1 |

: ! | | | | : |

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

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

T

SCS \

|
1
|
L
|
( 1
| )]

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

oty oty

| |
| ) it > ¢ 'I I' ts ( !
| — | | ) T T
SDIO  DON'T CARE >.\I W /|< e X A (]_..A1 X A0 = 07 X ’)6...D1 X DO X IDON'T CARE
|
\ | :<—t7—>:
|
scs ,L\ ¥ :/_\_
| p)] [ |
—» | 1tz |
& 5-3. SPI = £l 7 &
18 PR R Copyright © 2025 Texas Instruments Incorporated
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ACK STOP
STOP START -——

-

.
tsusTART) ) ‘ tism) } | tSU(S"rOP)

—>

777777777777777 +—- ViHsm
| |
777777777777777 ===~ =4 —- Vigsm
. |
___________ | L1
* Vou
Vop = Von - Vou
Voo
Vout.oirr = 2 x Vop
| |
80% ——f-——————— ——
| |
| |
OUT REFx2 ——f-1-————————— -- Vour,se
/ N\
20% — ) ———-——————— - l— — - —
R R
) !
tr tr
&l 5-6. FLb it FEL R A_E S+ B )
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|
INx_P y
| Single Ended
|
|
|
|
|
INx_P !
>< >< Differential
|
INx_N
| tero,DIFF
“«—>'
| |
OUTx_P + :
|
>< >< : >< >< >< Differential, PLL
OUTX_N o .
| |
| —>: :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—DIl :
|
|
: |
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 )
fAPLL1 = 2457.6MHz

& 5-8. APLL1 BAW [f] 491.52MHz HSDS #iiH

= Agilent E5052B Signal Source Analyzer,

[PPrase toie 10,0008/ Ref -20.0008c/Hz
20,00 )

o 245759972 ke - 6.09%8 cém
0,00
10,00
50.00
70.00 T °
Analys1s Range x: sand warker
0.00 Analysis Range Y 8and Warker
se; 285.1538 doc / 19.69 MHz

50,00 RS Notser 78,1519 yra

_4766 mdeg
1000 s yitver: 33508 Fsec

Residual Fi: 588,39
1100 &
1200
1300 2
]
1400
150.0
4

1600
170.0 s 3
180,045

| IF Gain 2008

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

P13 = 51fs RMS ( 12kHz % 20MHz )

fAPLL'I = 2457.6MHz

&l 5-9. APLL1 BAW [{] 245.76MHz HSDS #i it}

‘Agilent E50528 Signal Source Analyzer,

[PPrese Nois= 10,0008/ e 20,0080/
o Cartier 122.879085 M 15,5794 dbm
317 100 Wz /HZ
2: 1 knz
.00 3110 knz
43 100 k
40.00 501wz
6: 10 Mz
.00 930 mE  ehOi B
Xi start 12 kHz
5 Stop 20 b
oo center 10,008 Wiz
- 101988 Mz
T e dut
. Analysis Range x: gand marker
£0.00 Analysis range ¥: Band Mai
oot o) ine doc ! 6. 69 Mz
50.00 7727 pra
0755 mdeq
1000 RMS Jitter: $6.605 fsec
Residual FM: 400]602 Hz
1100
1200
1300
2
100 2
1500
0.0 @
700 g g
00,4 = o 185 Ei i =
[ IF Gan 2008 Freq Band [39M-1.56H: LO Opt [>150kHz 724pts. Cores

#13) = 57fs RMS ( 12kHz Z 20MHz )
pr|_|_1 = 2457 .6MHz

& 5-10. APLL1 BAW ff] 122.88MHz HSDS #i it

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

4 dern

-20.00

40.00

50.00

60.00

30.00

100.0

110.0

Canier 322.265555 MHz T~ 6.
dBc/Hz

v,

i 20 MMz -158.8500 dBc/Hz
¥ Start L2k

(enter 10 ODG MHZ
9.988 MHz
L8 2
alyeis Rabgs bt gand Marker
Analysis R and M
Tnig Nesses 37 0697 dec VATRER
RMS Noise: 198.166 prad
11,3541 moleg
RMS Jitter: 97.867 fsec
Residual FM: 849.483 Hz

wmw,mw

3

g
e
z

z

o

3

#

o

&

2

2

o

180.0 = =

5 Fy )

#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 -20.00dB</Hz
-20.00 Py

3000 |
40.00

50.00

__ Canier 212.433333 MHz T~ 6.8%
¥ 100 Hz | -86.5552 dBc/Hz
H:

¥

P20 MMz lezlzrre dec/iz
¥ Start 12 iz

CEnter 3000wz
an 15.985 WHz

xo@mumm s
3
3
=EEN
x
B
W
&
®
I
5
o
&
<
fi

Amﬂys‘s Range X: Band Marker
Analysis Range Y: Band Marker
Intg Noise: -80.2610 dBc / 19.69 MHz
RS Noise: 137.234 prad

7.86254 mdeg
RMS Jitter: 102,784 fsec
Residual FM: 627.726 H

0 dBm

]

1800 g = =

s & oSN

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

fapLL2 = 5950MHz

F 5-13. APLL2 ] 212.5MHz HSDS %4
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»Phase Noise 10.00dBJ Ref -20.00dBc/Hz
.20, 00' r Canier 161.132814 MHz T~ 7.1%7 dBm
»1: 100 Hz -88.1115 dBc/Hz
B 2: 1 kHz -116.9092 dBc/Hz.
-30.00 3: 10 kHz -129.2194 dBc/Hz
4: 50 kHz -138.2470 dBc/Hz,
40,00 5: 100 kHz -138.8270 dBc/Hz
6: 500 kHz -148.49438 dBc/Hz
50,00 7: 1 MHz -143.0773 dBc/Hz.
N 8: 10 MHz -163.5796 dBc/Hz.
b1 0 MH: -162.9603 dBc/Hz.
60.00 ¥z Start 12 kHz,
Stop Hz.
70,00 Center 10.006 MHz
Span 19.988 MHz
i g g
Analysis Range X: Band Marker
30,01 Analysis Range ¥: Band Mar
Intg Noise: -82.8373 dB( / lS 63 MHz
RMS Noise: 102 012 pi
100.0 5.84484 mdeg
RMS Jitter: 100.759 fsec
110.0 Residual FM: 541.57 Hz
120.0 e
4 5
3
- LA
1500 & = s Fy PPN
#13h = 101fs RMS ( 12kHz % 20MHz )
fapLL2 = 5800.78125MHz
& 5-14. APLL2 #] 161.1328125MHz HSDS #jH}

PPase Noss 10.0098] Ref -20 0008/

600,45 =

FITTr YT

Span 19. 988 Mz

se
Afalysis Range xi gand marker
Analyeis Range v eand uarker
Tntg no

RS Notse: 881236 pra

e R e

S Eoa— Eo—

¥15) = 101fs RMS ( 12kHz % 20MHz )

fapLL2 = 5598.72

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

MHz

Canter 155519698 Wtz 64257 cm

|

Carter 153600000 M 64443 cr

[Vorese Noise 10,0005/ Ref 2000080/ 2

T3 T00 Az | 5912630 |d8c/Rz

2: 1kwz 1160816 doc/hz

8 5 10 krz 13417846 dbc/hz

4550 knz 13812184 doc/iz

5i 100 kiz -138|8900 dec/k

4000 6: 500 kMz -145.9489 doc/hz

o 7odme melsdcie

8 5wz 7289 d6c/hz

. 9: 5wz 153 7289 dec/hz
= i sgare 12

o0 2

st
comel 10,058 wiz
Span 19,986 iz

ARaTyS1s mange xi 8and warker
AnaTysis Ranga vi sand warker
Tntg Nojse: -83

Noi

1234 gacl/ 1.0 mp
3302

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

& 5-16. APLL2 ] 153.6MHz HSDS %!

50
—— Min
40| — Max
30|~ Avg
—

7 20 —
k= P | ——"]
s 10 —
= ///_/ | —
.§ 0
> -10
°©
8 20

-30

-40

-50

0 5 10 15 20 25 30 35
Analog delay setting (steps/code)
& 5-17. SYSREF/1PPS FEiR £t FE 5 ZEIRARAS 2

50
—— Min
40| — Max
30| — Avg
g 20 o -
s 10 —
kS o _/\/ /- ™~
] ~——"1 L ~———
> -10
©
&8 20
-30
-40
-50
0 5 10 15 20 25 30 35

Bl 5-18. SYSREF/1PPS ZEiR £k 1t fE SR ZEIR AL 3

Analog delay setting (steps/code)

22 [ERXFIRIE
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50 50
— Min —— Min
40| — Max 40 | — Max
30|~ Avg 30| — Avg
—_ s e — — f—
jé 20 7 é 20 — —
s 10 7 ] § 10 7 ——
P ook g k=T
< — [ 5 —
T — 2 10—
< <
8 20 8 20
-30 -30
-40 -40
-50 -50
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

Analog delay setting (steps/code)

& 5-19. SYSREF/1PPS (iR k1 B S EIRRRL 4 | & 5-20. SYSREF/M1PPS iR 23 14 & S IER /AL 5

Analog delay setting (steps/code)
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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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6.2 it i oA B
AFTI A Al A R RAE K e

LMK Device
LVCMOQOS driver

LMK Device
LVCMOQOS driver

High-impedance probe

& 6-3. LVCMOS i i i il A i B

LMK Device
HSDS driver

Oscilloscope

0

& 6-4. LVCMOS #i AR IIARE &

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

0

Balun

LMK Device
HCSL driver

L0

Phase Noise
Analyzer

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

0

O

0

50Q

& 6-7. HCSL % it Bl B

Oscilloscope
(Hi-Z termination)

50Q
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LMK Device
HCSL driver

[)

B

Signal Generator

-

Balun

50Q 50Q

& 6-8. HCSL % A3l AL B

Reference
Input

Phase Noise
Analyzer

Sine wave
Modulator
Power Supply
||
[
DUT Device Output

L

Balun

Phase Noise/

Spectrum
Analyzer

14 2RG8R0 88 MU OB B0 90 RS IATAS 4 BOF (LA B R )
&l 6-9. FLIFRE =% (PSNR) WAL &
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7 VE4H B
7.1 MR

LMK5C22212AS1 B WA FEHERIN . PN PLL (DPLL). /ML PLL (APLL) ( 58 VCO ) A1 12 AN
. APLLA {3 F B A A e o 5 IR B B i v e BAW VCO (VCBO) |, R B K PR FE a2 1 kAR EBE 3 2% (XO)
o NN B ) R S e 7 AR R AR . T 1) VCBO Hi AR AT B A AR MR L 7 R RA | DU 2 H IS AT AR BRI R A2
EVERESR ., LR RS EREMEESR |, %8 XO. TCXO 5 OCXO. APLL1 A fHAHMN ) DPLL1 #54] , M
T FeF APLLY 3849 2 1) DPLL1 FEvEdm N LA IR0 i 8h . [FIRE , DPLL2/APLL2 v LASY e 215 DPLLA AH [F] 1) %
HERON |, B B B o ) S N LA 5B — AN RE Sk, S APLL #R AT LA XO 5 B 853 — A~ APLL 4347
PR PRI WE. DPLL AJ LAAMIEAERIN INX B3 [F D N SR UE |, o8 I8 ik 5ok B Gt o Al as 1 S ot 55 21 55 — A4
APLL 3%,

DPLL Jk ik N\ 2 #2458 SR T 0 AN S 5 IR b e 1 E S AL $E o B AT DLIE I B B | R ) Rk
EEFRIN o A IFE R MER HR AL T WUl VLR AT IR AR AR L S 4 D Re , wl SEBL e € i AR Aoz
WEASTERE . FEMERA MR E T I RN, FEA I B FEAESR G (LOR) Il $AT TG th W) s sl fR 4 . — Hadioh
BN SR B R BB R A, e AR IR AR R P AN 1PPS (ERRIKR ) A g, ml oSl
B LOR 150t . AT LARHE T AER o ey AR B2 ELAN S A0 A DN 245 O B AEL PR Al 8 I8 " P S0 5% M U0 465 D RE AR
BIRE I (10 57 5P S A0 0 5 HE N DRAPIRAS I BT 40 o E ARG J5E , AT B KPR EE i/ LOR 175 400 391 1] (R 5 3 AT AR oz
T

LMK5C22212AS1 HA 12 AR AT gt Ok S 8 R A% | I o vr 12 AN 2200 I Bh el 22 7 i 5 B i
A . 2l LA 4 A i 1.8V 8 2.65V LVCMOS #ith it &b ( &AM 8ok 5 OUTO 1 OUT1 I _P %t #1
_N#i ) BeE 10 MEo R e, @it 2B E A, AR B8 5 A APLL/VCO i —A4s,
it 0 (OUTO) At 1 (OUT1) HARIE , ATLLA XO. Fukdi NBUF{T APLL k#6054t 0 (OUTO) Ak
1 (OUT1) LnJLASCHF CMOS 1PPS #ith . itk 0 diids BA [ 20 (SYNC) TiRg , o2 Mt ARSI xS 5% =
JEIRAE S (ZDM) 7B AT LATE A DPLLA 5% DPLL2 #2445 OUTO [ &5 Fri FE v N 2 1], SEHURG 52 AR A7 X6 55
DPLL1 ] OUT10 Al DPLL2 [ OUT4 324t 7 &4t ZDM S i1z .

N T 3 FF IEEE 1588 PTP 4 Bt 4 sl FLAth i b4 1 B2 B, DPLL SZ R4 2 AT 1ppt ( Jife 22— ) 1Y
DCO #53X | Rl A 5 5] I 1) SRS A P A3 D AR A 1 % o

ZASEET 12C Bk SPI se 4T gwAE , R H oS RRE N ) B AE A N ROM TUAT B s R E . " 42
EEPROM 7 5 JZ RoiFx5 APLL A% i Be B AH R I 5 /748 11T POR ECE |, 34 RyE M L d i, DPLL Bt
B A H EEPROM {H# & |, Mi&RHE ROM TUESR: MATHIMGM , IF BATH S AT 6 8 D e v wfE. NEf LDO Fa
JEAS AL ) PSNR IhfE |, o] FRAG AL B 2% ) oA F A 2 o 385 GPIO CIRZS 51 BRI o i 2547 2% [l 32 ] LAY
IHER i AN AD PLL SR AS , AT SCRF AT 12 W Th R
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7.2 ThEETTHEIE

65

FB Div
40 fractional
ZDM OUTO
o

DM OUT10

APLL2 post

CH Div

X0 Lo - Te
i} LF1 ™ ™M
LT 1 I
Outputs
Inputs
== CH Div
APLL1 post F— 12-b & Delay
divider <>
1 Rrav N
s Mto/s SYSREF Div|
20-b & Delay
R div
j> - VCBO: 2457.6 MHz 1 >
3 - CH Div
E N Div
£y 40 factonal |~ 12-b & Delay
x1 38
X2, < u% >
R di [ CH Div
v r
ks

70

12-b

MMMMMMMMMM. M. M

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

7.2.1 PLL #9858

VDDO (x5)
33

VDD_DIG (x2)
3V

& 7-1. LMK5C22212AS1 Ti 2 5 HER

— - Y SREF Di
16
2to /13
1 R div
160 CH Div
VCO2: 5595 to 5950 MHz 12 & bolay
' . N Div
2 é E 40-b fractional CH Div
EX 12-b & Delay
3¢
3%
i
- E
Rdiv @ —
[SYSREF Div|
20-b & Delay
FB Div
401 fractional TG
L °
20M oUT4 CH Div
12-b & Delay
7 SYSREF Div|
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

Kl 7-2 JE/R T LMK5C22212AS1 sl i) PLL 224y . Fi#iE % PLL (DPLL1) FEA %M BAW VBCO

(VCO1) [l PLL (APLL1) 4. EAH#EMK LC VCO (VCO2) i) APLL2 ] A= sk AR .

s, W APLL2 J/ft N 23 Mias o (#7057 By DPLL2 4%

DPLL f 350 [ ¥ 74 88 (TDC). B FIFEkyEN: 2% (DLF) MIAE =-A JHHI2E (SDM) AT 4nFE 40 fAr 4> % s it
(FB) 4r#iigs . APLL BL$EHEHE (R) 20 40ids « ML AIRAG M ZS (PFD). HESJEW &% (LF). FEA SDM 4 HU 5t (N)

I AR VCO.

TEE AFED

28 ERXFIRIE
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ouT1

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 H—/NEEik 2 2% |, ff DPLL a7 LA8iE 2] APLL #%—/ VCO 38 ( 28k DPLL ) 5l e 23 i fay
N (CAEZER ), MR RS 22/ B Bltsl 0t 47 A0 5 R A7 42 1) 7 T 2 (R e P TR 9 12 o

B4~ APLL &F — MRS Z B G A% |, 8 APLL R RA8IE B APLL 1955 —A VCO $ ( 2tk APLL ) s 5
XO fN ((AEZHE ) -

AREG—A VCO %y H 22162 [7]— /4 DPLL/APLL X} DPLL i fl APLL .,

A~ APLL #H — AT i1 DPLL #5240 25 8F. fE¥A DPLL FE AL N ig4T APLL i), B84t 7 —AN vl 4w
FRE 24 AL BERT L T, AT 0 APLL fE8 %A% 255 Oppm F S 2 (8] 3E 4T 20 Bk .

NTEH AR (e ) AR AR DPLL B¢ APLL. APLL f4E4 VCO fi FH & H ] VCO J& 43 4l 2% Sk Bk
SN B ECHe . Wi VCO1 a0 Aias BN 1, M55 M f5 /0 Aiias , B VCO B #1 %n H i 2 lio e 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 TDC R | LC-VCO

. fuco2
TDC |—» DLF 5-bit PFD [» LF —»@

v

!

+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM

‘ )

1_
38-bit f
DPLL DCO DCO vy
option "l FDEV DPLL feedback clock

ZDM from OUTO or OUT4

7-2. PLL %24y
LR &4 7 DPLL AT APLL (3 A TAEREE ., 4556 PLL 8/ ( R R ) MEZR4IER | B2
DPLL =774
7.2.2 DPLL

JA M DPLL 3247 8Es0a |, XO 5B LRI Sl ok E 1 4 i 00 B Bz 4T AR FRPR RS E MEATRS L. VCBO #R5E
% 12kHz % 20MHz AR 20430 A 1) BAW APLL % i I AR A2 e A5 AN sh PR RE , A 52 XO 51 I A IR AL 35
i o A5 A TR 9 ) Uk HE MR 7 IR AL REJ) , BAW APLL BEWS {3 F FAT A R (I A3 TCXO B¢ OCXO 19 4M R
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XO #N , [FIB AT ERFE A bn i I AT R Fe e PEAIR IR B 15 58 (<10Hz) , 1X4& SyncE Ml PTP [E]25 N H BT K (1) .
A APLL B & 1£ 481 LC B VCO |, i fi FH %6 38 B 7 98 S 15 R S e A s A A A I 28450, AT BAXZ VCO
AT, MITFE EIR A 100kHZ AR 45070 P Se il i AR sh P RE . 2408 XO A0 sloRH 4o Mk 7 1 488 21 28 40 14 R B il
B, BRI RIPGE TR HEERE | EAT A LC APLL $2 4T @ikt .  LMK5C22212AS1 fuir A Pk #k
H VCBO f4r 4t ( BAW APLL 2Rk ) , X AT LA # k> LC APLL %t RMS $£13).

WRTE DPLL /AT DCO #ixt |, WA PLEAT SR 2= 22 K AH (FDEV) w2 |, I T % (B )
DPLL ] FB 73#ii2s4r 7. DCO A% % n] LA & ithim ik APLL $84% 4% 21 4 B i AT AT 2% BE% 1) DPLL/APLL
.

éﬁﬁﬁ‘] DPLL %E%T‘ﬂﬁ'ﬁ (BWDPLL) ﬂ‘ﬁﬁﬂi? uTﬁﬁﬁ{E .
1. DPLL TDC i##%[#) 1/100.

2. APLL 45581 1/10.

3. I K DPLL # % i E (4kHz).

7.2.2.1 37 DPLL B4R

7EMA7 DPLL 1247318 , DPLL v DAR S 5 Bk B HER N (INX). DPLL1 Al DPLL2 W] DAL [m — Nkt | sl
HHIEBAFRPRAE. Bahrl , 840 APLL S7EVIIG0E80E 2] XO NI LLHE Rz s S8 2)H 24
] DPLL &S A, DPLL 5t S iR JE HEA e T 4R B3 . DPLL H1() TDC 20 fir ik S v i N\ I B (R AR AL 5
KEMBL VCO I FB Al as i ep kAT b | A R — AN SAHAL IR 225 R B IE 7o AR IE 7 3 7 3R B e
3% (DLF) #E47 080 | 10 DLF %t 2> 8% APLL 70453870 1 , 1 VCO Sl 5 3L N BiE .

i T4 DPLL #A] DAZE MR R 73z 4T | BRI DPLL AJ DUZEAS 52 0 At 3880 ) 175 900 R B0 e B A4

R XO SRR | T 1308k G b 26 H2 1 8 45 ol e 00 DL RE K PR P ek /b A e 7= o e e 38— A~ XO i | A
APLL 7% N 4345tk (NUM/DEN) /T 0.125 % 0.45 2 [A]F1 0.55 % 0.875 . [a]. AR & (1) XO nf LAk 5 4f
FIEshERE , JEHAEX T APLL2 i s . Wi XO A sl A A7 e 5 HEREXT APLL2 Skt 2255 | MIm] DUE SR
R A | fH APLLY 7EA APLL2 (3,
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From XO
DPLL1 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 |
’ t

38-bit L
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 W >
—
+FB =N
40-bit Frac-N SDM 40-bit Frac-N SDM |

1 i)

38-bit L
DPLL DCO | DCO 7'y
option FDEV DPLL feedback clock

& 7-3. DPLL #:4E

ZDM from OUTO
or OUT4
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7.2.2.2 APLL 5 DPLL &5t

R T APLL2 5 APLLY &b Bchist. 2 APLL2 FREUEIRN , 2% VCO1 fRFFEFRFR O A% 2457 . 6MHz [f}
WIT. SRJE , APLL1 2204 VCO1 A4t e 245 XO $N |, F7E B g Tl Figfr. 0 PLL e 2% VCO
B A3 AT . — BRI 214 % DPLL 28 o i N (1) B (A8 3 5 36 A 2% 18], DPLL gt 2 FFaR 83k B . 454~ DPLL
TDC ¥ 7 36 Fe v N ISt (R A A7 55 A AH . VCO 1 FB 3 s st e R 4T EL R, 3542 — AN S5 R A% 22 50 B 1) 8k
FRIEF . FFUGHT , TDC BEHEAEFH JC PR IE F R RAALR 2 . Bl J5 ROAL IE 72 i DLF #EAT9E3: |, M DLF it
2% APLL N 43 4lias 7> T, 1 VCO #5554 NP e

ffiF] VCBO 1EA APLL2 [T v APLL $2 At @il K E s 2 HER 8. a1 XO/TCXO/OCXO il %
SR R P PR R 28, X PR URR 1 G IR Th e mT DABR AL 5 d i i o AR AL e S MR RE . TETER , TEZUBE DPLL iz T
T, B DPLLA J5 ¥ Se ol s ARl 3l 1t R AN AT Ze A 1 o

DPLL1 # @ RA £ 5m] DPLL2 e ik& . s APLLT A+ B dis T B e iR Fia =t | B DPLL2 m] AR EF7E
BUEIRAS , VCBO #iR % ppm 1H A ft £ 7E APLL2 % 5] N RLK SR MmAL . EHEC B "B | ERA S 5k
BiE DPLL1 A1 APLL1 , ¥4 PLL2 fifg)/E 3 ( APLLx_EN £i7 =0 — 1) LI VCO2 , ARG fF4uka s PLL2 8%

fE_ IR, APLLY A& B3 PLL , 1 APLL2 /& FiiF PLL. W% RS0 )8 s #h i P25k, ) APLL2 tm] L
fic &y _EJiF PLL.

Mg PLL B, R APLL m] DUfdH DPLL 83 55 B 45 O DPLL ( AR#EMEREER e ) » aniR7E iR APLL
RPAEAFEEA T DPLL2 |, M mf DA RN DPLLY =t (B 7-5). fEXFRHH T , VCO2 v LAYE DPLL1 i3k
B BA (A A e i R A ERE VCO1 35 |, 1 APLL2 B #iisge s R 25 3] DPLL1 EHEd N

S5 DPLL J& , A 24 27> T AR 9 fE 24 Lo BF (AN [ % 1 40 A270 B ), AT B AN APLL Jk it 3]
o PR AR

ANEH—S VCO Hith 25 BE 3 [F]— /> DPLL/APLL ) DPLL JE A APLL FEuE .
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From APLL2 cascaded to
APLLA
DPLL1 X APLL1
From INx fTD(i R fr1 VCO1
M fucot
TDC [—» DLF S-bit PFD ¥ LF Y >
—>
+FB +N
40-bit Frac-N SDM 40-bit Frac-N SDM [~
7'y T

38-bit L
DPLL DCO .| DCO 'y
option FDEV DPLL feedback clock

ZDM from OUTO

or OUT10
From XO
DPLL2 i APLL2
From INx fTDi R frp2 VCO2
» N fVCOZ
TDC |—»{ DLF S-bit PFD [» LF —>@ >
—»
+FB . =N
40-bit Frac-N SDM 40-bit Frac-N SDM
' i)

38-bit L
DPLL DCO DCO 7' Y
option “| FDEV DPLL feedback clock

ZDM from OUTO

or OUT4
K 7-4. j5H DPLL ) APLL BB
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From XO
DPLL1 i APLL1
From INx froc 'R fep1 VCO1
> B S fvcon
TDC [—» DLF 5-bit PFD |» LF —>® >
—
+FB =N P
40-bit Frac-N sDM ¢ 24-bit Frac-N SDM |~
A
40-bit f
DPLL DCO .| pco T
option FDEV DPLL feedback clock
ZDM from OUTO or OUT10
From APLLA1
cascaded to APLL2
DPLL2 disabled
DPLL2 i APLL2
From INX fTD(i R frp2 VCO2
5 e fucoz
TDC |—»{ DLF S-bit PFD [» LF —>®
—>
+FB +N L,
40-bit Frac-N SDM [ ¢ 40-bit Frac-N SDM
' i)

40-bit

Lg

DCO
FDEV

/an

DPLL feedback clock

B 7-5. 22 DPLL [ APLL B
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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 .

EREAAYIIRISE |, N APLL B AR R T . 4k APLL2 i 7-5 Pros it T it ( DPLLT AR ff
M), W vCO2 #iEE VCO1 . APLL M 7% HE LI~ APLL It 26 i Fe 8i5E : APLLX_STRT_PRTY. M
VCO1 Ik APLL2 PR ftEdi, AR IEUERT B | FOCPR B APLL2 o AR OIS /3 3 ek | 5% T REe
IR P RE AR [ XO/TCXO/OCXO T84

WIR APLL2 R (W& 7-6 Fr ), W VCO2 MAENI a1k fa 12 APLLX_STRT_PRTY Jiii 81 :E 2| XO #iA |
FFHSrF APLLY $8i547 .

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

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

+N
—1 24-bit or 40-bit Frac-N [«
SDM

+FB
40-bit Frac-N SDM

4

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

From XO
| APLL2
R fep1 VCO2
BN = fvcoz
>ot PFD | LF —>@ >
—

+N »
24-bit Frac-N SDM

& 7-6. 1 APLL B 7=,

7.3 KU EA
PLF &5 /148 LMK5C22212AS1 [t fiTh e
7.3.1 G #HA (XO)

24 APLL AR 7E A T BT, XO B Z4 %0 N APLL [95UER 8. XO B AU E T H BIE AT B sl (R e =X,
N AR R AR e

N7 SEPL DPLL IEAfIZAT , XO S 41 VCO MR A JEBEEER , UL APLL N 4345188 B A 7 505 4
o %FFAY APLL B2 | XO #i% 5 VCO #i n] LB A BH i/ Bk & .
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ST E DPLL YRS ( %140 3T eCPRI ) SyncE 1 PTP/IEEE-1588 ) , XO #i A A TCXO. OCXO =,
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 A 7 L& AS i S A BRCE |, W& 7-7 foR. 2P XO BRIt 2 WA
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

B 7-7. XO By NZEra%

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

XO_TYPE NG <vii i s .
PR EE (S1. s2) () PR HIE (S3)@
0x00 B ( AMER % ) KM KM
0x01 AT ( AMRL S ) K TFiE (1.3V)
0x03 L ((AE 100Q % GND ) 100Q S8 (1.3V)
0x04 B (N 50Q % GND ) 50 Q PR
0x05 2P (IEE50Q % GND ) 50Q FiE (1.3V)
0x08 LVCMOS > W KM
LVCMOS s

0x0C (¥ 509 % GND ) 500 K

(1) S1. 82 : KM = e KMo .

(2) 83 : kMW = e R SMBHIN i B R E R A .
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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 RELRE , WA 7-8 . ML e 23830 DPLL LM A £ i S HI45 . DPLL MaAZ (A
%%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 7-8. FAERI AN A

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]

BRI

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
AL b

0x02

oy,
SMBHERE
M 100Q 2434
i

LVDS/HSDS

0x03

o,

IMBAE TR
M 100Q 2434
it

LVDS/HSDS

0x04

SN ETURE
A 50Q % GND
HCSL
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R 7-2. BEEMAZHSEA (

%)

REFx_ITYPE.
R68/R67

AR

PSR B S e

IR,
R68[5]

LB RFE
R68[4]. S4(!)

g ,
R68[3]

LA E2S 3
R68[2]. S1@

MY
R68[1]. S22

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

0x05

HMERACAS A

W 500 =
GND
HCSL

0x08

Lk

HMERELRAS A,
NSRS A

70mV B
LVCMOS

0x0C

Lk

SMERERAAE
WERCHR A

Mk 50Q &
GND ,
70mV BRI

0x18

0

SMERERARE
WEERAE

150mV iR¥ ,
LVCMOS

0x28

o

SN E A
WHERAZ A

210mV B ,
LVCMOS

0x38

i

SMEREUA
W ELRAE A

omV iEff
LVCMOS

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

7.3.3 Bl BP I E BRI 2
Bl 7-9 2 7-13 o 1 BRI AR R v o R IR B A T DA GRS B S BN fir

LVCMOS Driver

Rs

LVCMOS a G

LVCMOS Driver

Rs

LVCMOS o G

—

X0

LMK Device
INx_P

INx_N

K] 7-9. B3 LVCMOS ( 1.8V. 2.5V. 3.3V ) EH#E (INx_P) 5 XO #A (XO)

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMK5C22212AS1

English Data Sheet: SNAS922


https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXK6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXK6&partnum=LMK5C22212AS1
https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com/lit/pdf/SNAS922

13 TEXAS
INSTRUMENTS LMK5C22212AS1
www.ti.com.cn ZHCSXK6 - NOVEMBER 2024

Vcco

0§

LVPECL Driver LVPECL LMK Device

50Q 500

Vceo - 2V

B 7-10. E¥i#E4 LVPECL ZH 4k (INx)

LVDS Driver LVDS 100Q
0 Ojl

B 7-11. EFi#E4 HSDS/LVDS ZEH # (INx)

LMK Device

Driver
CML LMK Device
P I c

B 7-12. EfAS CML (¥R ) 224 (INx)

HCSL

LMK Device
Driver HCSL

L B
LB

& 7-13. HCSL ( #i#um#EE ) 24 (INx)

Driver Rs (Q) .
LVDS open Differential % LMK Device
100Q

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

B 7-14. TR G ZES EEHE (INX)
Copyright © 2025 Texas Instruments Incorporated TR 15 39
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7.3.4 BN EHER AL FE

XPF DPLL B, A7 LA A SRS ML Bl mT e & s AR Je 07 K B 3 s BUR HERT N 2 B S 28 I,
AT DL o 0 27 A7 s 4 o) B 4 5| 4 ok Fah e . F N 2 B8 2 A8 1T LU LMK5C22212A81 £+ INO &Y
INT. BT AL e I s A A7 2 2l RS va v 0 2 7, Hrp 0 = Z0% ( AAIER: ) , 1=8—1
Jetf, 2=, 7 = B S . HONMNELE M F PR B BRI INX RIS — ek
(INO — INT). ] DUB RS 51 B 27 A7 48 S e 42 P AN

7.3.4.1 B NIER
BHIHFES SR E R E NIRRT BahidE A E shAEE R .

© HEp R AR, DPLL Ak R B e Fmm A R . IR Rt e i oA
2, DPLL 2 7B H Y] e 2% oo

© AR AR, DPLL HahEHA MR m e g mA . R E m e S NN RORES |, MER
R ATEF AN ERCRGS , B0 DPLL A=Yl

7.3.4.2 b \ik#

A PR A A E T Nk A T B 3 LR D RE I T AR A B S R FF IR TR . EH
FFEET |, MNP T DL T A7 g4 (A7 /74 DPLLx_MAN_REF_SEL ) stfififf 5] jii#= | (GPI1O).

o HHEHBYFELETIEEHI F e C - AR | F Ak B E— BN AR, BRI R R
J2, DPLL 2 H 3) IR BIE ME S A& M B rm L e N o W SR BT A R e g N AR TC &L , DPLL £ HE N fRFFHE
(MBI FEA R ) B E RIS MR A R, DPLL 2538 H AR

o HHIIRIFIFERIF 0 - AR Fak R SEE— BN RO SRUE |, BRI W R
KA, DPLL 2 B ahdk NRFEFE R ( Wy o 77 it 3G 20 ) sk E Hig/T i, 2 prikim N2 A 2,
DPLL 2B H PR FFRE

FeAES N LR W E 7-15 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

A 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?

A 4

Switch to Highest
Priority Reference

& 7-15. DPLL Z A% N e FRRE R

40 FES PR Copyright © 2025 Texas Instruments Incorporated
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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

CATR &R > S NI BRA PLL A% RS AN AP RV o ASBELE B0 A\ S [7] S 8 FH ik o4 N\ 0 3 A0 245 AVRH 67
RGN 45 o
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X0
ol
Status Bits

EN
LOS_FDET_XO LOS_FDET_XO

XO Input Monitor

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

7-16. & T HEAEA XO N Bh i3

7.3.7.1 XO M\ h
XO S NF — AR W% | A £E 48 A IR 884 e APLL 2 /i, 5B S N AT 450

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

W 5% XO SRS |, 7TLLKE XO_FDET_BYP £z ( £ 7-16 & )y EN) |, ffi PLL #HRASHILAL
A XO B NE R . F A DUB RS 5 AR S M2 LOS_FDET_XO RA&SHhdE. % E XO _FDET _BYP fiij5
2B K, (BN [t LOS_FDET _XO RA&FR & MR A4, .

7.3.7.2 WA KT

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

BN N T LGS BT A i 4 A2 R0 UE I % 5 TR R BB AT S A o A 15 JE T 2 v M 4 8 MR E T I 2%
RV IERE , HEAT T AEOREF S e AR (] Se B AT SE R DPLL BUE M Gl S e RE 2= 0 %, T Haew il T
8 Gk FEAN T SR B ) AVE (I RPN . I ARUOR B g E R I g, AZ AT AR A & i B ARSI S A s . FT LR
FEATEAER N ( SRR EUORIER ) FPRZS SUASRAUEARAT CUF AR U &% RS bR . 0 W] LU DPLL 35 %
N HPIRAS LR L R AR I 85 ARS8
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7.3.7.2.1 BBERF i 61 55

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

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

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

7.3.7.2.3 R IEZEE ( 5HRRI )

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

B, Tiate MWEDLIUR T 5K B R85 ( QR BARENS) ), 80 KT A1 BR A ) 18] BR 38 B o I ik o
A 0T DAAS R W AR A I A, FCAG DU LG ppm ARG IS BE . E 2kHz 1 fyco/12 2 T8] 4 A A2 35 [
SCRFIR K WIS | HE AR B A 20K HL A

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

7.3.7.2.4 JEGRIIEIEER ( ZARRI )

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

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

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

Ideal Reference Input
(rising-edge triggered)

Early Pulse (Input disqualified at this input rising edge)

il |

Example A: Input with
Early (Runt) Pulse

<

Example B: Input with

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

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

Example C: Input with
Missing (Gapped) Clock

|
|
|
|
Valid Windows }
|
|

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

Gap width ——»

1 ! \ I
Valid —»! | j¢— }
I l—— Invalid —»

43 _
444444444444},444, J

|
|

| Early Window —

} (TEARLV)
Window Step Size = 2/ fyco |
|
|

I
\
\

—» l«— Late Window
} (TLate)
|

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

B 7-17. FHABEIE DAl

7.3.7.2.5 1PPS B\ A0 B3¢ B 7578

AL BRI 2858 1PPS S NIRRT BTt , (RN AT A i ARG I 3% AN SRR P IATT . MRS A 20k W 42 8 156 FH o 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 &
F(Ty) WEBEEE , Bkt A R, FESIE A MR E . B AR RTE Ty Z RT3k (i3 Bk i 2k 50E
iR ) Hﬂ' M) 2= 57 B 5 B bR & LA B &85 TJ|T AR B N KT BRI T % N B #A 8 £ 3 .

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

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

‘L ‘l’ Late Pulse

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

I
< Tin ::: ; e =
Example: : T >Tin : : T >>Tin : : E E
1-PPS Input | i [ B
: : | : : : L*.E
| T o B h
i<— Valid Counter (Ty) —'—>: i :«E— Ty —i—»i i
: Ty =T+ Tyr : | Tv —:—V: : :
| [ [ [
/& 7-18. 1PPS Hil \ & DA 88 7= B
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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

RN XO FEUERI N VCBO SR iRz /N T8 ppm BIEE , BAW APLL A 5786 I 28 27 Bx LOFL #x
Ho BN, 2 VCBO SRR ZE KT ppm RER , BRGNS E LOFL f5&. fEXE VCBO MR8 e W E
FRRBURER | 1555 %R XO M NFUEN ppm SR 2522 . e BRE A AR RE 2 1] 1) ppm 3848 ] $2 {8 i ok
Bjj 1k LOFL br&AE VCBO M2 17 22 i isk 1% 46 ) B D) 48t

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 .
>| LOFL LOL_PLL
........................ APLL |——mmmm
: APLL1 Digital Lock
Thresh  Thresh g Detector
(ppm) (ppm) R » APLL1DLD
X0 ; Lock Unlock
APLL |¢
froc » DPLL ) = T T
Thresh Thresh PLLs Status
t (ns)  (ns)
LOFL_DPLL
DPLL Phase Lock —
Detector »| LoPL DPLL LOPL_DPLL
HIST
Lock Unlock e Tuning Word History | History —
" | Update HLDOVR
’ DPLLx_HIST_TIMER
. | Holdover
Thresh  Thresh Active
(ns) (ns) T ?
EN Free-run
Tuning Word
B 7-19. PLL 852 kr a8 A by seic g i de s
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7.3.7.4 B FH Lz

DPLL 8 — MR 7 1 S Ac M PR T 5 N AR R XN AR A6 %0 AR RS o AEARAFREE | R HERT B
Rk (78 XO HNuh ) Y T % AR [ K Rasg PEAIRE B o« AR4% DPLL TAERE , mT DM =M 22—k 5
BT

1. BUEREC  BUE I B P D8 s O 2 AT S R

2. PRAFRES o A7 S i S M A 8 ) e 2 B R AT SE B

3. A TR - A A RS TR T A () E ) BT R

LRl FEERCHE A H DPLL T8 R |, &80 ok S O\ SR T B E W TR R T
DPLLx_HIST_TIMER #fi 3 i) ] i AT SIS 18] (Taye) P, A6 F B v 20 it g e 4 (0 Hh R SRARAG S2ie k. By 2kt
HERANARIGTERIN , AR IR T LA E VAR R PR RS L T, BURHD Tave I 18] &7 A2 SEAER 4]
UGlSEpT

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

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

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

]
I
I
'
I I
I I
I I
I I
I I
I Initial holdover }
I

I I
I I
I I
L

]

I

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

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

& 7-20. WL EHEIEFED

YAFEAE AR TP Ll k), KA B iz T A (DPLLx_FREE_RUN) , 7 & H146 TRk i A 2
7.3.7.5 R&HH

GPIO 5 Iy i B % 2 MuR (5 5 A b 35 CU T8 AR 2 Wom it RESME 5 i i SR sh % S Ay ek
BLE AR AT IRAR I o

7.3.7.6 H

AT GPIO 51 BT FT LARC B @4 vh Wik th 51 R, rh T ARG Bl 75 A7 S 0EAT I E . B FIP 24 s |, AT L
W WeIRAS TR R (4 XO 1) LOS. frik DPLL fii A/ LOR. APLL1. APLL2 #1 DPLL i) LOL A DPLL
MR FFAI DI AT ) MR AL G R Al b o = WAl Ik e B D e P, SIS AL (09 BT 28 Wi bs
E (HEAL ) BEONARG B, BRI BRI, SERPIRES AL T BT 28K T ks S B OV R W LLBR
AT AR AR RS, SEZAR SA Al T W o R BE ) P W AR 5 S/ AL S AR iR A SR Wi, AT
PAFEAT — RS 51 I b iz b Wit

ARG LNV RIR B 8 F A Py SEHUAT DL Wrbs 75 BA 2 A7 ae R R IR LS A7 5 B N ROR AR ok R 4t
AR DL . R R SRR S, LT BUE [ B ATHERR I INT_CLR FBUE A 1 RIGER i i o
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INTR  INTR INTR INTR
Status Bits Enable Polarity  Flag” Mask
1
LOS_FDET XO —] > >

LOS X0 —

LOL PLL —] ' . ' Status Pins
LOFL_DPLL — —}—.—ﬂ— > Slries_sAL
LOPL_DPLL — OR TR

HIST —] Gate OXE Polarity
HLDOVR TR0
mo. i {1 GPIOX
REFSWITCH — Other
tat
LOR_MISSCLK —| Ssigan:fs
LOR_FREQ —]
e [TTTTTTT] > iiiiiii]
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
B 7-21. RS F U
7.3.8PLL X%

7-22 JEor T LMK5C22212AS1 Hszfiti i) PLL 2844 . PLL A LAECE NS 7.2.1 FATIRFIATE PLL 2,

2 DPLL & i 5 APLL 4541, APLL 25U F ] 5€ 1) 40 fr g3 BF. 24 APLL ZESMSZER B o AR ( 4nf&
7-5 ) APLL1 Bk & 7-6 R APLL ) |, TI @ iGE$ 24 A AT 4afe 5 £F .

XO —h{x1,x2

DPLL

DCO option 38—b[;tCO
FINC/FDEC * FDEV

TDC DLF

+FB
40-bit Frac-N SDM

A

A

7.3.8.1 PLL %X &

5-bit

APLL
pr VCO
- fVCO

PFD ¥ LF -»@ >

> To post-divider

and
N Output Muxes

40-bit Frac-N SDM [¢

DPLL feedback clock

A 7-22. PLL %4y

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

AR 7 IS B -

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

2 EH DPLL T/ERRG | 11575 11 DPLL $iRF1 APLL A5 (AR FRE L AR R . STECXT T APLL N 43442 40
7 8 58 23 BEEAT ) DPLL 8 %8 2> BRI AT i B0 S N FEHEYR | DAA RS2 BRIs Bh i 75 (R AR AR A7 .
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24 APLL b7 FEEGE DPLL 3EATHE | T1 Gl FH al gmfs 24 fir 70 BRdEAT 5008 2 (8] (VR & [R5 B B, DMBEAE A
DPLL #iill [t ot N LR +F Oppm MR R ZE . fEXMELLT , APLL BREER B 55—~ APLL i H (1 5 s 4t 70 A s
Uk,

2457 PLL /i ZDM I, L Zii7E VCO #i i+ & Hh 2% [E It gy 40 4 s o
7.3.8.1.1 APLL FH{/ 475048 (PFD) FIH R
FFEE A AUV EARALAS I AR | 2R TR 2 B APLL VCO S i &b B Tk VCO i,

fep = fxo X Dxo / Rxo (1)

/\l:':‘

* fxo : APLL J:ifEJ2 XO S sk H 55—~ APLL FZEREHEATZ .
* Dyxo : XO M Nf5sies (1=2H ,2=)0H)
* Rxo : APLL XO #ii\ R 7 #iai (1 % 32)

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

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

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

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

* PnapLio : APLL2 = “P1” Ja0 8 (2 £ 13 ) 8idBh “P2” Ja 08l (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 f£4: APLL 1izf7 )55 VCBO 254k, F /AT LAREF: VCBO 4 m XO 1 Ry 3L ki

1 DPLL #30F , APLL 434t SDM H DPLL 3t 47 4 DAfE VCO iR 4i e 2 DPLL FfEfm AN . il , 224
DPLL /9 APLL ZRE P FE7n T i APLL2 M VCO1 $i/5364E | W VCO2 ¥ i 2 DPLLA RN ( e
APLL2 {1935 N 8 EER S B NG RGRE ) ©

7.3.8.3 APLL %K

7.3.8.3.1 APLL XO 245

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

7.3.8.3.2 APLL XO £ (R) # 4%

&4 APLL #8 —14> 5 fir XO FEHE (R) 2 4ii#s v T3 &Kk APLL PFD AR RS oK | 43 a8 id vl A T-#f A
APLL 43%0 N 4343tk (NUM/DEN) /T 0.125 %2 0.875 . ja] ( #E4fFH 0.5) , @i ntb PLsC 3 DPLL S5k 1E7E
. 700, aTRASRESRE R 2040088 (1 2040 ) -

7.3.8.4 APLL R Hiss gz

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

7.3.8.4.1 AF >-A 5424 (SDM) 47 APLL N 4 454%

APLL 73%0 N 43328 55— 12 A EEGR 5 (INT). — 40 A2 1384 (NUM). —/NESE 40 ALak Al Zmfs 24 i
53 BE4 (DEN) L& —A> SDM. INT #1 NUM 27 4mfEf. 4 APLL 5 DPLL fE3R % b —ie TAERT , APLL {3
€ 40 7y BEAE VCO o Ese Bl AR % m MR 2 i3 . 24 APLL 78 %0 57 3R 2% iz 47 isF (4% F S 4t 1)
DPLL ) , Tl Z3UEH 24 A alZmfe s> . APLL N 234588 B84 - N = INT + NUM /240 or INT + NUM /224,

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

7.3.8.5 APLL ¥ E5JEUE S (LF1. LF2)

A LA APLL 3R ESJE R 25 o3t AT g AE , AR HE XO Far A\ FIAHAL e 7 R4tk APLL LBW. BAW APLL S HifF
100Hz % 10kHz ( #ATEHE ) A4 fe LBW | TifE4: LC APLL SZ#: /T 100kHz 2| 1MHz ( S AYTE ) /7] 2w
T2 LBW. ¥ 7-23 &/~ 7 PFD/HLATZE K H A1 VCO 5415 N\ 2 (A1 1 APLL 38R T I s 454 o
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Programmable
Loop Filter R3 R4

VCO

-

PFD/
Charge Pump

l

& 7-23. G4~ APLL F3FRR IR 28451

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

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 i [MHz] LBW [kHz]™")
2 5600 % 5950 152.8 % 137.8
1 2500 4.9

(1) APLL LBW 3[4+ H%t 5 F VCO .

7.3.8.6 APLL E#&3#R¥%# ( VCO1, VCO2)
FA APLL B8 — AN B 2L RN VCO | J538 IR I8 23 38 I He I45 1% i e 4 A e

VCO1 R H EA W& B R AL BAW i RARH ARG RAR A FL 3 |, I HA 2457.6MHz £ 100ppm 1
PIEJEE . VCO2 RH Eittfe LC VCO , HEH 5595MHz & 5950MHz (1) 55 H1E 6 |, B 1F 8 2 2GS A HE
RIFEIR (IRFTFE) .

7.3.8.6.1 VCO &%

DA AR APLL VCO HEATREE , MM AN PLL 7T CASE B 2 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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DARFFRE 5 BN, RAERT BE 2 RIGOFRLIE PLL 8U€ A% e S 3. #E VCO KUHEAT APLL € 2 |l , farih
WA AR H ORISR RS (PTET AR N BEAT IO ) DAR L 2 S e b

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 ANETEH 2 g . APLLY J5 204 ss i &b dive ( +2 & +8 ) 5 div8 1 div2 ( +10. +12. +14, +16)
Al LA L2 LMK5C22212AS1 HHIFTA 4 NMaHidl. R KRG A6 F ZEMN APLLY 2L AR | i 54N 5 240
FETCVE SRR IR SR | AT LB % B VCO1 Jaadiias = 1 K58 VCO1 Jaardiigs , &A@ IE o Alas it
ITYRE LIRS BT 5 I 4 AT R

APLL2 (4t APLL ) f5—4~ VCO Ja 4 #ligsil Bl (P11 : +2 & +13) [ Eish i o
7.3.8.8 DPLL %1 (R) 2 Hiss ke

ISR I BT — A 16 GMEHE B T DPLL TDC Be. FRsHEAE R 480540t T 52 TDC HiA
W . N T SR R RN 2 AT T D1, TR R S84 KB 440 DPLL TDC S A i A
ASEHE,

7.3.8.9 DPLL I} /A ¥4 #.38 (TDC)

TDC $ N LA BT e LS R A5 88t 80 55k 1 VCO [ DPLL R4 Sise it 4P AH A7 . TDC i 22 i —
A SRR Z AN N B TR IE T | %A% ZE B DPLL R B 28 31T A0 22

7.3.8.10 DPLL FFE4 g 5% (DLF)

DPLL 372 10mHz % 4kHz fIn] gmAe iy v , - Bl st BKT 0.1dB ( S84 ) il shigfE. DPLL F{kisE$}
ShAL SR PE AT E PR 5 DA A B N R 2R | VR PR R 1A 60dB/ - {E AR .

DPLL ¥ E& 80 284 i nT 45 APLL 120201, ff VCO S 8l g 23k 52 1) DPLL JEfESI N

7.3.8.11 DPLL k1 (FB) £-Hie k%

DPLL i — ANl gmfe o siies (33 fir , 1 & 238 - 1) fl— Aok (FB) 24is%. 4w fE DPLL FB
SRS B 33 FLEEEES 7 (INT). 40 £r5r1#5> (NUM) F1 40 £i74)BE¥i4> (DEN). DPLL FB 73 #itds SE A
FBppL = INT + NUM / DEN.

7F DPLL #i:0 R , TDC SR F s DPLL S i 7 A gy AT o i ds sk g 7 VCO Sk . R #2505 15 VCO 4t
7.3.9 #HR#5B

7E LMK5C22212AS1 |, Hr i i & o Bo s 5 Mt 2B E 4% 8 Nt o Mgy Fl 12 AN AT 9w F2 2 40 HH 9K
ZEs.

St A A SC RS R 2D (SYNC) DA B /N BYC5E 22y HH 3 2 [A] AR AL [R) 25 . OUTO A OUT10 EA Al 3k i N 56
ZDM [FIZBIhRE |, BT SCRE R AT Yn FE A% 10 52 1 S N 205 HARAL XS 55 (B IE M T 1PPS e ) o WS
7.3.19.

7.3.10 #HFE R T

LMK5C22212AS1 X H 5 MR 2 B 2 45 , LU AR YA 7 B 2040 B 4 241 . OUTO F1 OUTA mAMERA —
B 41 205 BSR IE BN YE . OUT2 il OUT3 @i Il — A 2.1 28 . #it4d OUT4 &
OUT7 it —4> 2:1 £ E %, Mk OUT8 & OUT11 HLHE =4 2:1 Lk E H 5.
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OUTO 1 OUT1 LY 41 £ E S NRIE , TI7E APLLY J543 4088, APLL2 J54r 9588, 22ph XO B 3:uEd
2 A B LME i 205 . 1) OUT2 A1 OUT3 418k OUT4 & OUT7 45 OUT8 & OUT11 ZHum k) 2:1 2k E
FHE A% EH M APLL1 JG 20 #iias sk APLL2 J5 43 428 ik B4 2 5 .

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

B YRS B S A28 T Efip e i
4 R78[5] % & /5 F OUTO_1 JEHERE AR
% I8 E 2 6 S A8 5K B B R48[4:0] & #E11
REFx OUTO £ OUTH SEHIN (0x1 £ REFO , Ox2 5t
REF1) .
X0 OUTO % OUT1 HEiE 2 R sk E XO BN,

APLLA OUTO % OUT11 ﬁm@’@z&%ﬁm%ﬁfﬁ APLL1 J5 7 Sids 4

APLL2 OUTO % OUTA1 ’1?@&@53%&%’5@%%;{5 APLL2 J5 /S5 as4
7.3.11 F B E E R 45
R IR 2 R AR G, B s E AR I 2 B R s . 3R 7-6 A T H s 2 B R g8 1]
by U

R 7-6. i HIBEE L BB R E I
B 2 S P A T |
5 far B ELERE B APLL J5 20 ATER 5 i H s o AT AR 55 B
CHDIV S I B 1 S T A S
CH/2 a0 H BRI E
SYSREF T Bk 1 SYSREF 4345«
SYSREF + ADLY o I Bk 1 LA BV SER 19 SYSREF 4 45i8s .
I O ESE B 0 OUTP NRHT , OUTN N E .
i#4 DC EE IRIRES SRR, (OUTX_EN) AN . 2440 g4 H
(OUTx_EN = 0) i , i HiBE A=A ( SPEPIE HI-Z ) .

7.3.12 FiH1 4} 445 (OD)

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

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

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

RN 2045 8 2 et P I e gy L R EH 28 10 R — 4> VDDO_x HEJSAtEL o AN P 0 A as |, AR L e DA S
A . 4T OUT[2:3]. OUT[4:5]. OUT[6:7]. OUT[8:9]. OUT[10:11] s A& N4 2H |, 2415y B 5h 2% 5
PeAR I | S i as & E Sk . XHF OUTO sk OUTA @i |, 4% IR s w25 F I | oy th o0 S 4 2 1 Bl ke
Hi
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7.3.13 #HH#ER

LMK5C22212AS1 fgug il it 1 iR ThRe A2 5t BT BhAE Ay o AN IEIE 2 i IR 2 TP 80 — DN AT AR 5 S IR B 4
B, % SYSREF 2340285 |, fnH i 8haT DLEA BA O il dm AR if S A B 2EiR . SYSREF %07 2k iR AR HL 4E
iR

> 12-b Channel
APLL Divider and
MUX CHDIV static — OUTxx
) digital delay 4|
SYSREF/
1-PPS
Pulser
SYSREF/1-PPS
20-b Divlder and SYSREF/1-PPS | | ouT
SRDIV Dynamic Dynamic Analog yy
Digital Delay Delay 4|:|
B 7-24. "] RiEFR AR HER
7.3.14 B &g H

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
M OUT3 i@iEH VDDO 2 3 fitH , OUT4 % OUT7 H VDDO 8 TO 11 ftH , OUT8 % OUT11 H
VDDO_8 TO 11 fite. &N H B VR 5] BIER 2GR 2t 3.3V LAt el | B A A FEAH B2 (1)t t 2 At o

AT DAAE FH A FH ) B b it DA Dh € .

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 &4 - S1. S2. S3 LK S2 + S3. HSDS IRFh#s ] &2 & , LT AC-
LVPECL fr Hi i s sl Hofth 22 0 H o A0 A5 35 R e A BRI v Vo WEE. , U HSDS IRsh#8 n Bk & , i
T LVDS #iH .

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

WK 7-7 DL T R ZE 0 T, 2B R BT AR Vop AT Vow B 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
54 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMK5C22212AS1
English Data Sheet: SNAS922


https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXK6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXK6&partnum=LMK5C22212AS1
https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com/lit/pdf/SNAS922

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LMK5C22212AS1
ZHCSXK6 - NOVEMBER 2024

RT-1. E5HHET (48)

Z5URE) R R Vop , SLAUE [mV] FA7HERE Vem , S42UE [mV] Vem 7B E
HSDS (AC-LVPECL) 900 600 st
HSDS (AC-LVPECL) 1000 650 st
HCSL 750 350 ik

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 %

LMK5C22212AS1 A] 374 1PPS % 25MHz 1) & 43t v 4 | 4445 JEDEC JESD204B & JESD204C SYSREF
IR, B OUT2/3 Z4h , ATAA] 12 A% H 3838 43 s ZR 0T LLS BT) 20 £ SYSREF 2r SAs dEAT . BB R
G SYSREF 7y #igs{f , DAMEARYE N ZRTE 2 A A sk R 9 1PPS/SYSREF MR | 4= i SYSREF/
1PPS HIAREEGE . X552 SYSREF #tin; |, TI @il X E SYSREF_REQ_MODE 0x1A[5:4] = 11 LLx}
SYSREF & RAT HERAE. W FHEFIMG Bl , L0 BAE GPIO1 8k GPIO2 & il SYSREF/1PPS.
SYSREF iR FE AV SYSREF_REQ_SEL Ox1A[3:2] W2 B N5 SYSREF/1PPS #i th & il Bt 75 i 5 4H [ 11
o

AT LAARHE 75 27E GPIO1 8¢ GPI02 L&l SYSREF s iigsin {55 , 75)0 35 #8711 Hii 3.3V CMOS i
B ZEPCE SYSREF/MPPS Hith & , Ltk GPIO /ENfiH A H (GPIOXx_OUTEN = 1), HH HW4TH —MA 2K
i) SYSREF i i#E#:%] GPIO B, Hila724mFE (OUT_x_y SR_GPIO_EN = 1), SYSREF E#lJHEr Kk H
OUTO0/1. OUT4/5. OUT6/7. OUT8/9. OUT10/11 H IELEAE A IAE(T — 4 SYSREF 4#ii%%. GPIOx & #IK)
SYSREF #iith i TS F IR 2 5 , (BRI 7 18 iR Ik p R A2 28 2 BT . BT GPIOX & il AN S HF Ak i
SYSREF &3 , [Flitt oA LA .

1IE% SYSREF F1 GPIO & i) SYSREF 2 [B] & — L /N [F 52 2B iR . LVCMOS i th i 8 & B K i R 43
WA TFHE S RIS 5 2 a2 TP 0 7 A A 20 S A X ) s BBURR I 22 43 He B e Lo

7.3.15 LOL #jjij#H B 508 &

e 22 B S P A B B R O AL, RN IR S AR BT DL SR B ER A (ARYE MUTE R 2B ECE ) - R
e PLL B LOL K&, #@id A E APLL M DPLL # 3% #% %l 7 ( MUTE_APLLx_LOCK .
MUTE_DPLLx_LOCK . MUTE_DPLLx_PHLOCK ) , I & ¥ o] fit 6 %% . H 3h & % o 25 i 5k 5% %
(OUT_x_y MUTE_EN =0) it} , %8 e VCO vk 2 i AR v] B B A AS IERA AR s A e

7.3.16 LEF/HH R #5350

JAH APLL B3 e, — BAERA LU NE—F 05 SE APLL BUE | it st 2 72 JC I B B R 5 50 T BAR2D 7
XAz A B IR E AL, BRI B s 1 SYNC BN AL

7.3.17 B/ 6130 HH E BRI B
AT R T B S g . A B b T DR R B I i g R R R
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LMK Device _
LVCMOS driver 0:0 Receiver

& 7-25. LVCMOS % s

LMK Device .
HSDS driver 100Q % Receiver
K 7-26. Efi#l4 HSDS/LVDS % &5
| | 0 ()
LMK Device Ny ;
HSDS driver 100Q Receiver
——{ 3
[
B 7-27. XFAE A HSDS HyisiiEs v 1
| |
LMK Device } D Receiver
HSDS driver
H | | .
p —f__0
50Q 50Q
B 7-28. XA 4 HSDS #y sk 2
LMK Device 0:0 Receiver
HCSL driver D
50Q % % 50Q
&l 7-29. IS HCSL % ok
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LMK Device
HCSL driver

O

 —1—1

-

Receiver

50Q 50Q

El 7-30. XA HCSL % e
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7.3.18 #i /745 (SYNC)

T S VR o SAS TR [R]— PLL %t i B IR th 2 A7, vt SYNC mT F P AN BCE 2 N i o 5 A 3k BT
W BEAT AL 55 Gl I BE A 51 B A il &k SYNC A, P s 5 AR R PLL Han i £ i 2 00 2 0 T AR A
SYNC 4—# 5.
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 #iad % B 4% HHSMA R B (OUT_x_y_SR DIV_SYNC_EN=1), 5 Fidik#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 P
GPIOx f£4 SYNC 3|
it SYNC_SW .
GPIOx_MODE = 31 R21]6] A AR AN IR BRAS
GPIOX_POL =0 GPIOx_POL =1

1 0 1 o RS A i FL o S A A
1-0 0—1 1-0 T2 itk ) 235 B A SRR i

0 1 0 FR IR B E S AT 0 UK Bl 3/ o A

7.3.19 F#RE=( (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 F ZDM B, A ] DRI € (1) DPLL JE kS NI Bh Rk e 1 5 ARAL IR . ] 7-31 JEon T OUTO
Bna] Ay 28 A IR iy HH R e e 9 3 S i ) DPLL. ZDM =5 B8 i - 76 S N R BTt i 1 2 1) S B 8 PRI AR S &, 2
1PPS #i A\ F| 1PPS % 8% 156.25MHz i A\ %] 156.25MHz i .

H TR B OUTO )% ZEIR S Ut B 7E P9 it ER B e, DRI 7oK A1 S0 B0 455 Mt i B3 A . OUT4 mT A
T DPLL2 M ZDM it

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

2 DPLL ] 4w A2 AR ZE 3R th ol , T AR i+ DPLLx_PH_OFFSET =B i N\ 2%y HY AH A 15 22 LA
FH/NT 1ps HIKS 2 2,
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DPLL + APLL OUTO Channel
—>
REF — +R > froc fvco +0D k OouTo
—>
Phase Offset SYNC

DPLLx_PH_OFFSET

& 7-31. H 4R 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 -

JAE 9 0 R 10 BOR TAHRI AT, AT TR 4H R R D IR rp ol e AR 47 1) DPLLX_PH_OFFSET
FBfH. DPLLx_PH_OFFSET 5 APLLx VCO J& LA F B T B AN 078 2 1y E 431 PR 7 AH 5%

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

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

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

° fVCOX : VCOx A%

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

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

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

- DESIRED_TIME_OFFSET = +1ns

* fycox : = 2500 MHz

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

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

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

* DESIRED_TIME_OFFSET =40ns - 1ns = 39ns
- 40ns H¥iH g (25MHz) (1)JE .
® fVCOX : =2500 MHz
° SCAL|NGDEC = 4672
* DPLL1_PH_OFFSET = 2 x 39e-9 x 2500e6 x 4672 = 911040
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A 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

FRER

Ak

( FFWRARFTT)

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

PLL2 5950MHz 297.5MHz =3.361ns =61.6 /-4
PLL2 5898.24MHz 294.912MHz =3.391ns =62.1 /M4
PLL2 5625MHz 281.25MHz =3.556ns =65.1 434
PLL2 5600MHz 280MHz =3.571ns =65.4 44

E 7-32. TEC FH4F AT o

K 7-33 JB7n T IR i Bess R B IR S o
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TEC_CNTR_EN =0

7.3.21.1 B.E TEC ThAE

GPIO Trigger or

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

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

SPI Trigger

Read TEC_CNTR LSB

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

A

TEC_CNTR_EN =0

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

& 7-33. TEC KRS E

TEC_CNTR_EN =1

1. & PLL SRIKZ 1588 (TEC). T TEC W 4P4iR i , BAW APLL w Bt ks B2 i e B) & | (52
{45 APLL (LC VCO) 2 R4 K (K BH L I 7] o

« LK REFO_MISSCLK VCOSEL # & N 0 ski%# BAW APLL J5.
« @it REFO_MISSCLK _VCOSEL # & N 1 kik#4%4 APLL J5.

2. %FE GPIO 8k SPI HikfE A k25 LI TEC i #3163k 3] TEC_CNTR FEt. fiif GPIO A% % SPI SCS

SUMA LR RIS 7. W LUK GPIO S T- Ak 1 i& |, EFEIN v j5 M TEC Thgg.

« iEil¥ TEC_CNTR_TRIG W& N 1 KikFk GPIO fii/k 2% .
« @K TEC_CNTR_TRIG W E A 0 Skik$: SPI H ik filk 28 .
3. @il TEC_CNTR_EN % &N 1 k)3 A TEC i+%ss.

7.3.21.2 SPI fE AR5

* TEC_CNTR_EN = 1 i} , TEC 8 E &1 SCS TR H &4 #£ 8] TEC_CNTR FBt. 7EHATERE
TEC_CNTR 7B MSB (1] SPI #1452 J5 , SCS AT N T EA 244 TEC 1HE##3k %] TEC_CNTR FE , H

FiH TEC_CNTR B LSB.

Kl 7-34 feoR 1RSI UM A B TEC HYIFIE] | T8l 7-35 JaR 1 2 5 5 B A IS Ot

K 7-34 &Eon , £ H TEC_CNTR MSB il , 4> SCS TR A& k TEC %8s .
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SPI
Activity

SCS _‘

Read Read Read Read Read Read

non- non- TEC TEC TEC TEC

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

Read
TEC
Register
7:0

Read

non-

TEC
Register

| | e |

]

\ TEC \ TEC \ TEC

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

& 7-34. TEC B 5HLEL

\TEC

counter
latched
to TEC
field

7-35 S, HMEEE — I FF A7 45 AN 2 TEC_CNTR A7 , Al DAFE BRIk 2 77 s U ()i 35 TEC 113

FHE DL R R
Read Read Read Read Read Read Read Read
SPI non- non- TEC TEC TEC TEC TEC non-
Activity TEC TEC Register Register Register Register Register TEC
Register Register 39:32 31:24 23:16 15:8 7:0 Register

SCS _‘

L]

\ TEC

latched

& 7-35. TEC L5 HEEL

\ TEC

latched
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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 A &% TEC_CNTR 7B T — D8 ¥, & 7-36 B/~ T1# /] GPIO #ii3k TEC MK,

Read Read Read Read Read
SPI/12C | Don’t || TEC_CNTR || TEC_CNTR || TEC_CNTR || TEC_CNTR || TEC_CNTR || CSC high

Activity | Care Register Register Register Register Register condition Don’t Care
39:32 31:24 23:16 15:8 7:0
TEC_CNTR field is no longer updated from a trigger event until TEC_CNTR LSB read 3 Tﬁ:;(;’\g:;ild
is complete 1lus updated...
GPIOx J | GPIOx don’t care | | | GP'?;(FZOM |
TEC captured TEC captured

& 7-36. {1/ GPIO #i3kf¥ TEC
7.3.21.3.1 7560 : 1&/F TEC 71 GPIOT £/ 5 et 17 [T i i

1. RAETFHERE TEC Ffidt. MEABIF

* REFO_MISSCLK_VCOSEL 4 0, PAMf:Ks VCBO 4% / 8 [ T TEC I fu %

* TEC_CNTR_TRIG =1 f]-}- GPIO1 fit & #%
*+ TEC_CNTR_CLR =0 M T IEHiE1T

2. ##& GPIO1_MODE = 0x27 (TEC_TRIG_SEL) JR# 75 £ % & GPIO1_POL ( fEARGIHEE N 0 IR R

HLF A RN ) -
7E GPIO1 L4t A LUK 2417 TEC 1HESHE R #£E] TEC_CNTR FEt .
4. BHUGEEUUFFME TEC_CNTR FEL.
« JRM : 1st_captured_TEC_value = 204 354.
7€ GPIO1 L4t BT
6. 5 _IREEEUIEAAiE TEC_CNTR FEL.
« snfi] : 2nd_captured_TEC_value = 76 516 568
7. A1 A 307.2MHz ) TEC b s 5 1+ 53R m) 4 5
+ 248.412 155ms = (76 516 568 - 204 354) / 307.2MHz
« HMT TEC BHehs %A 307.2MHz |, P il &8 5 A £3.26ns.

7.3.21.4 HAth TEC 178
TEC AL HOF R IM 290 - 1 BEE) 0.

w

o

o PTG E AR A TEC BRICZ R 75 e . T IE TR shi S0k (R 2R ) Z s

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 A& F i, WAl g7 B E B R IA S RN IGIE ST RIS 1T E 5 g
REFO_MISSCLK_VCOSEL iiE it & 4s R |, vl RE2 5 B F IR Kb AR I 25 10 356 o B ) e 56 FH s ik b R 00 4% A0 9%

ik G 2% R S HE R I O EAN G, JFH5 DPLL B FRFFIRES .

2 TEC_CNTR_EN =0 i , TEC M s rir EALIRE |, BITHEEREN 0. B4k , AT BAAT AL TEC_CNTR_EN H
0 #E4h 1 I —Ze B R Rk 2E i e A B B 2 5o ) (R0 & fE2 , Rl 2 RS FEAR T 4T A GPIO B A™

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 7-37 Finit) DPLL 81Tk . BB C s A ARt

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? @

Lock Acquisition

See Device POR
Configuration Sequence
Flowchart

No valid input

Holdover: Free-run
Frequency accuracy reference available

A

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

Valid Input
Reference Available for
Selection? ?

Lock Acquisition
(Fastlock)

Phase-locked to
selected input

DPLL Locked

v

(Hitless)

Valid Input
Reference Available for
Selection? ?

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

A

DPLL DCO takes effect.

Loss of Ref (LOR) on
Selected Input? @

Is Tuning Word
History Enabled?

Is Tuning Word
History Valid?

& 7-37. 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 #F2: 45 S A DLSRECE 2 A I Bl o A0 21 25 /0 — AN E R AR e, PLL JEIE 2R dis AT

PR R R, IR DPLL J5 3 B3R

LMK5C22212AS1 %+ Fastlock Zhfg , Fis DPLL £k j i 5

T8 IR R 58 DASBR D BUE I 18] 2 BREGE R |, PR 90 R B IR W IC B RO PA T SE 5 B (BWppLy)-

7.4.1.3 DPLL B4

DPLL 85 5 , APLL %yt A 4 A 505 AR A2 80 78 213k 2 i) DPLL St vEfa AR %0 . DPLL 8i€ f7 , APLL % H i
A2 XO M NARERE FI52m . DPLL EL A AT Y FE AT AR I 2% RAH SRS I 2% R i 7~ Al 25 2% (LOFL) FAHAH 2 2%

64  IEXTFIRIF
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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 {54
RGBSR AEE K (LOR) 1 it ELx A T H A Rdm AR, DPLL A fRFRE

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

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

EFENAR RIS | LOPL 780K B A 2% (LOPL — 1). LOFL #r&#k DPLL #i 5 R ub iR ()56 R R B R
ZVAEN . TERFFEAT | LOFL fRFFAE |, WAL , HEIFHUUERA RN 1L,

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

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

7.4.2.1 DPLL DCO #3H
24 DPLL 8l , nTLUE M DCO #i: (DPLLx_FB_FDEV_EN = 1).
] DPLL DCO B} RJ R H = Ff 7 ik iz il Al

o BAATAR AR

- £ DPLL_FDEV i fiw % &

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

- BT 1R GPIOX fi k2%

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

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

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

Al LU i Bk 4 (DPLLx_FB_FDEV_UPDATE) s 7 al i 51 241 (GPIOX) k4% DCO 4% (FINC)
AR (FDEC) H#i. 44w LUE 12C 5 SPI 5 A\ DPLLx_FB_FDEV_UPDATE % {7 #& i 2K s i i 4 14
H3ETH DCO B SN 0 ¥ff DCO MRILImFEN S KIEIE | SN 1 KM DCO My 5Kk SPIwf
PASZELEL 12C SR DCO B H# R | KA SPI (115 Nk E R,

1%+#% DPLL 5| ¥4 ( GPIO k¥ FDEV_TRIG_DPLLx #1 FDEV_DIR_DPLLx ) iff , FDEV_TRIG_DPLLx 15 X
1) GPIO 5| I _F ki 2%t DPLL % HAH M DCO 3§ , FDEV_DIR_DPLLx H'5E X 1% —A4> GPIO Ik
FDEV fih & #4ff1 77 ). FDEV_DIR_DPLLx = 0 #/~1E , FDEV_DIR DPLLx = 1 /1. XFE—%K , GPIO 5| jHi<:
FIE FINC = FDEC %\ . 3 FH 2 A 2% 510 B /8 15 Bk 58 B 6 KT 100ns , A BE 1 P9 30 R PRI Bl 3. Al
H 51 EzEfIES , DCO BFnE R AR §I7E SMHz LU R,

225 DCO #%#i (DPLLx_FB_FDEV_EN = 0) iif , DCO #li% w2 #iEk: , H VCO #i i 1 DPLL 43 %%
TS Aas I SRR 4 PR 5 .

Copyright © 2025 Texas Instruments Incorporated TR 15 65

Product Folder Links: LMK5C22212AS1
English Data Sheet: SNAS922

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXK6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXK6&partnum=LMK5C22212AS1
https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com/lit/pdf/SNAS922

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LMK5C22212AS1 INSTRUMENTS
ZHCSXK6 - NOVEMBER 2024 www.ti.com.cn
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.

& 7-38. DCO BRI

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)

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

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

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

* frpcx : TDCx #ii%

7.4.2.3 APLL DCO HiZ 5«

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

fE 5 A% APLL DCO #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 LK (UL ppb AHAL )

* APLLxpgn : APLL FB 43451884 BHE (240)

* fVCOX : VCOx ﬁ%ﬁ

* fpprx © PLLx AL I 2345 %

7.4.3 APLL #5734

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

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

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

DCO
FDEV

APLLX_NUM (APLL_NUM_STAT) = APLLx_NUM + DPLLx_FREE_RUN

& 7-39. 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 B E5)

7.4.4.1 B FHEELL (POR)

& 7-40 JEoR T @ LB AL (POR) BLE . 4 PD 551 I BN E RO B2 M i PIRE | sia Rk E
POR. 7t POR J& , f ik #E ATk ATl # 0 (12C 8 SPI) . LMK5C22212AS1 iliid i) Fid 2 A i ROM

TR IR B A E . W22 EEPROM 7 o5 2 W7 SEPU H N Bl R G R 3. A %8 3 Ja S A2 10 P4 15
ISR e LR LT
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Device POR
Configuration Sequence

Power-On Reset
(POR)

PD#=0
Hard Reset
PD# =1
GPIO1 =0 Select. GPIO1 =1
¢ communication interface ¢

I’C interface SPl interface
SCS_ADD pinis a SCS_ADD functions
3-level input for I°C as SPI chip select

address select ROM Selection

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

Selected ROM is function of EEPROM field EE_ROM_PAGE_SEL
plus GPIO pin page adder

l

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

l

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

Hard Reset

SWRST =0

A

SWRST =1

Normal Operation

See PLL Initialization
Flowchart

& 7-40. 2344 POR 77

JashiE , 42J7i SWRST (R23[6]) & E i ja shas -4 ia4L 5 A1 APLL ARHEIREHL (ES M K 7-41) « /£ POR 2
JEfEE APLL ZFA7asit |, ik 4% SWRST |, PAE S H R HEFTA APLL J 5 5t 554 H A1 SYSREF i@ iE 7340
S

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

ELL B ATRE K H SWRST :

o HTESI R Z EAPAT AR E NERIERT .

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

* 41T EEPROM ZwfL .

LB FEUK H SWRST :

o MjEil 12C 8¢ SPI Bk Z A8 SN ( eS| S e AT S AFECE A ) .

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

o MBI APLLX 294728 FLTA APLLX IR 8 b W A 2 i f3S o
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DU SN 83Uk B 5k APLLx_SWRST :

o LI EN TR, H AT EEKAPLLX ZAAEE T AT Al APLL 4 i

7.4.4.2 PLL B3)F%)

7-41 JEzn T POR ZJaf)—f APLL J 2P, th/7 8 thiE i T 42 /5 SWRST 2t APLLx_SWRST ZJ5. HMik
PEE2 ) VCO IHE , 78 VCO KHMETTUR 21 , APLL JEMERT SR EGIRIE AR L AR FE R E . B, VCO KeffE ek

W3R IR APLL Alfgy He sk eh B 50 .

PLL Initialization Sequence

Program registers
through SPI/I’C

Device Configured

See Device POR Configuration

Sequence Flowchart

VCO Calibration

A4

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

Device
Re-configuration

Ref. Input

Validation

4

DPLL
Lock Acquisition

DPLL
Locked

A 4

See DPLL Modes and
Input Selection
Flowcharts

7-41. APLL ¥I1354LFF51

7.4.4.3 FHHELER B BIER

SAE RS A DY AN ISR AR AT — AN R B ATl FE A IE I R T R G

1. %7 1 : ROM

XO Detected

Valid Input Selected

a. BAEMFHF— ROM il &5 |, g4k EEPROM % | I HESEAMAT 12C F4%.
b. 4 DPLL Al APLL % &5 ROM TUUCECH | 45 bk 1

2. #%Ji 2 : ROM — EEPROM

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

H.

b. i) DPLL ix &5 ROM TTILAC , {H APLL W E A5 VLER |, A LT, s, e T Hl

2478 ({C APLL. %5H] DPLL ) AL .
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3. #%Ji 3 : ROM — EEPROM — &% A %R
a. MNP — ROM T B3 |, 2R 5% EEPROM ¥ Bk 2 ge |, 3-8 % XO. APLL Flég H oK zh s id
B, ERBEWT 12C H% |, LLEHIRE EEPROM £ H 2% f7 % ( DPLL. SYSREF #i
GPIO) .
b. 4 DPLL Al APLL % & A5 ROM TUUCHECH | i F ik 3
4. %W 4 : ROM — REHHE
a. MNP —A ROM i B35 |, 24 EEPROM & , HHUT 12C FH4 LU 2% H ROM & #414A L AT
A FER) /7284 ( DPLL. SYSREF. GPIO. XO. APLL Fl#i i aRzh#s ) .
b. HT5iEXT EEPROM 347 Wi g FE LAY 46 5 sh i 0] 58 24 0 J07E R 48 Fh lic BOK 2 B A7 23, 151 A b R 701
7.4.4.4 GPIO1 #l SCS_ADD Ih#g

BAEATE N 12C 5L SPI B3, BARELT POR WIAIZE GPIO1 51 FSRAREM) 2 H P AN L.
« GPIO1=0: 12C #4740 #ikrh , H SCS_ADD 3| IH/E 3 B T4 A\ LU Fi% 4% 12C huhik.
* GPIO1 =1: SPI #1780 ik , H SCS_ADD HfE SPI & ik #%.
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7.4.4.5 ROM T %%

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

% 7-11. 3T GPIO2 A1 GPIOO0 ¥ ROM 11

POR it GPIO2 | POR Ftf GPIO0 |EE_ROM_PAGE_SEL = 0 I} ROM 1§
L L ROM % 0 7. XO = 48MHz , REFCLK = 156.25MHz 4l 10MHz , il = 100MHz. 122.88MHz. 245.76MHz. 312.5MHz. 491.52MHz.
L H ROM % 1 7. XO =48MHz , REFCLK = 10MHz , #iitti= 100MHz. 312.5MHz. 491.52MHz.
H L ROM %5 2 7. XO =48MHz , REFCLK = 10MHz , fijifi= 100MHz. 125MHz. 312.5MHz. 491.52MHz.
H H ROM % 3 0l {RZHFERER. g PLL 5GH , Bt o bl .
L M ROM #f 4 7. XO =54MHz , REFCLK = 30.72MHz , #ith = 30.72MHz. 125MHz. 161.1328125MHz. 122.88MHz. 245.76MHz. 491.52MHz.
M L ROM % 5 7. XO =20MHz , REFCLK = 156.25MHz , %ith = 100MHz. 125MHz. 156.25MHz. 245.76MHz. 491.52MHz
M M ROM % 6 7. XO =48MHz , REFCLK = 156.25MHz , %itt = 1Hz (1PPS). 25MHz. 100MHz. 122.88MHz. 125MHz. 156.25MHz.
245.76MHz. 491.52MHz
M H ROM % 7 7. XO =48MHz , REFCLK = 156.25MHz , %ith = 1Hz (1PPS). 20.48MHz. 25MHz. 100MHz. 122.88MHz. 125MHz.
156.25MHz. 245.76MHz. 491.52MHz
H M ROM £ 8 7. XO =48MHz , REFCLK = 491.52MHz 1 156.25MHz , %iith = 25MHz. 122.88MHz. 125MHz. 156.25MHz. 491.52MHz
% 7-12. ROM #4139
ROM X0 INO IN1 ouTo OouT1 ouT2 ouT3 ouT4 OuT5 ouTé ouT7 ouT8 ouT9 ouT10 ouT11
0 48 156.25 10 100 100 122.88 245.76 312.5 312.5 312.5 312.5 491.52 1.92(1) 491.52 1.92(
1 48 10 10 1.92 @) | 491.520) 1006 100 491.520) | 491.52) | 49152 | 1.92(1 1) | 122.8803) | 122.8803) | 491.520) | 1.92() 3)
2 48 10 10 1.92M @) | 491.52 100 100 1.92M @) | 491.52 49152 | 1.92(0G) | 12288 | 1.92MG) | 49152 | 1.92MG)
3 38.88 156.25 10 192 @) 25(3) 1006 1000 156.25(3) | 156.25() | 156.25() | 156.25(3) | 1.92() @) | 122.880) | 1.92(1) ) | 122.88()
4 54 30.72 30.72 125 125 30.72 30.72 161.1x(2) | 161.1x@ | 161.1x? | 161.1x? | 122.88 122.88 245.76 245.76
5 20 156.25 156.25 100 125 156.25 156.25 245.76 491.52 245.76 7.68(" 491.52 7.68(M 491.52 7.68(1
6 48 156.25 156.25 | 1E-6(1 ) 125 100 100 25 1250) 156.25 | 156.25() | 2457603 | 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(1
8 48 491.52 156.25 125 25 312.5 156.25 491.52 7.68(M 491.52 7.68(" 491.52 7.68M 491.52 7.68("
(1) ‘i EokE SYSREF @iE 54k -
(2)  HROIR I RSy 161.1328125MHz.
(3) FCEf AR | HAL I
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7.4.4.6 EEPROM BZE

24 ROM TG0 2 B st eh BRI | 22 EEPROM SCHFH P B & X B sh s 4. DPLL. SYSREF A
GPIO #f7# A H EEPROM {Hi% & , 1M & H ROM TUES #thtk. 1M ROM T1hn#k DPLL W B X R4
0, W) APLL 455181 E B XO M. 1EIEMIBCE DPLL %9748 )5 , DPLL Eutfi NEIRL A 2k, FE7T BLAH & 3
DPLL.

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

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

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

7.4.5 472
7.4.5.1 TEiB2EMER

LMK5C22212AS1 A YA T7Ai 28 25 7]

1. HAEH - BRI HNA GRS E .

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

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

4. SRAM - {4 5 EEPROM A (bt A E w4 EEPROM #4740 f% .

Mask ROM
Select ROM Mode (9 Pages)
(Page 0 to 8)
Addr: 0x000 to
0x2000 - Initialize Registers from ROM Page
Data: 8192 bytes
Memory
Interface
PD# [ [}———>
Control/ GPIO0 [Je——»
Status Pins GPIO1 [Je N . <
Device Serial Registers Device Blocks
GPIO2 [l¢—»  control Interface Block Interface | (Inputs, PLLs,
and h | Addr: 0x000 to 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
& 7-42. S3MFIEMH] FASNEERED
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7.4.5.2 O fEH

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
LMK5C22212AS1 {#i F—A 2 =3k 1 =38 0.

TEEA EVLFEH T , LMK5C22212AS1 A LM H H—A~ 5 |- ROM Tl fll EEPROM 7 #5417 H A 3h , LAMELESS
f POR B #IUGtL Z7 1748 |, B S w5 80,

7.4.5.2.1 151 TICS Pro #1747

T EVM 4mfEf) TICS Pro M L EB & —A0 D te , v A g B e & tt3 50 tHER R
NI R E A RS FARKE. LS T AR s EE ( AR+ 5t dl 5% ) A1 EEPROM 4mfe P
B, DMETE G B0 5 FH 20 EN LR

WIRFE | &0 LE TI E2E ALz & A TICS Pro ¥ & S0 (tes) , LME TI KB AL & X E .

7.4.5.2.2 SPI {70

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

i, SCS_ADD ] FIfE i % 8% (TEC) fill &k %5 . 4% ® SPI_3WIRE_DIS =1 It} , A L& AT GPIO 1)
SDO VIS FEPUZEH] SPI [\l .

SPI F1 GPIO 1/0 Uk 3.3V sy nE#E , 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 e B m i F = 2R s DU 28] . 24 SPI ENAFF &
3.3V /O ERES , A LMK5C22212AS1 284F /) SDO 155 #4704 , i 5 SPI EHLH K H- P . tal bl
¥ SDO 5| A B AT , DME _E i e B AR 75 B 5 (o] i v

LN TG S g F MSB SR AREAE . T8 R AL (WIR). 15 friht 7B ( A14 % A0 ) I 8 %L
P (D7 ZD0) , WK 7-43 fis. 5T SPIEA , WIR A28 0, XFT SPIEEL , %61 A 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

& 7-43. SP1 J4 BA& R

¥ 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

LMK5C22212AS1 7 #F SPI Ht'5 N AL HUE M. SPI BufEs KB IR 2 (2 + N) A7, Hif N 225 N8
PEEC B A 8. LA (SPI EHL ) R TR Yy i) bk 3 o B bk . 7E B AL RAIAG 24 fitk
HiPHE , R SCS 5l ILRFHIC S |, MHZEs (2 B 2hif3E )y 30 2 A as bk FR4F . B ikA&dar 8 17 ( A 2
W) #A R E SN R FRAT ( BTERE SCS BIIN T T E T A AR R B T A R ) -

7.4.5.2.3 I°C #H{r#0

M GPIO1 = 0 I, %88 HE N 12C 2 P 3iEAT |, SCHF 100kHZ ( FREREa ) 1 400kHz ( DUkt ) fosaskisek,
U L At 12C UK, 8 AT DU R B A R 2R R

7 £7 12C Hihik ity FAS MSB 785 3 A EEPROM #J#A4k | &2 0 fd F B35 N\ i 80R & )71 EEPROM %i
T2 LUK 12C il EEPROM &11 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

Write bit = 0 sent by controller device

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

Data sent by controller device |

| Read bit = 1 sent by controller device

| Acknowledge sent by peripheral device

|  Not-acknowledge sent by peripheral device

Data sent by peripheral device

&l 7-44. 12C =155 NREBUE S

4 IERXFIRIE
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12C SR frasfeti
7-45 FHIZEATSCHRF 12C TS NANBERIR A7 2455

Block Write Transfer

1

7 1 1

S

Secondary Address

8 1

8 1

Register Address High

Register Address Low

8 1

Data Byte

8 1

Data Byte

Block Read Transfer

7 1 1

Secondary Address

8 1

8 1

Register Address High

Register Address Low

7 1 1

Sr

Secondary Address

8 1

Data Byte A coe

8 1

Data Byte A

&l 7-45. 12C R aEH

7.45.3 BRSHRREFS]
ST F1E_E B RS EHLER 12C 5t SPI XA B B 3T g A2 R R, T DAIEAE LA T — i F
1. PN LLEE 12C 8¢ SPI AR R B3 (iSRS ) .

2. BB E OV SARERST , BAR S B B

a. XTRTaHH , BilE OUT_x_CONFIGURATION Zif74%.
b. {XXf+ OUTO 1 OUT1 , i OUT_x_CONFIGURATION il OUT_x_STATIC_LOW #174%.
3. BAZIBRLLT F G AT E A7

~oo0op

N

>
®

SHUR 2 B F AT
R25[0] (SYNC_EN)
R21[6] (SYNC_SW)
R23[6] (SWRST)
(DPLLx_SWRST)
(APLLX_SWRST)

T H LU AR KAT AR DPLL Al APLL #4547 :
SWRST = 1

b. APLLx_SWRST =1
c. DPLLx_SWRST =1
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d. SWRST=0

e. V£ : DPLLx_SWRST Ml APLLx_SWRST /& &5 Fr{ .
5. 744 SYNC_EN 1 SYNC_SW B AR Hl , il 5 i) PLL SRBUIRAEZ /745 LOL_PLLx , 54 APLL
JE o
6. WILHALLFAZ , ¥ SYNC ENARL
a. SYNC_EN=1
b. SYNC _Sw-=1
7. BECPER 2 TR S A AR AR o SRS T BE O P AR R IR
8. MWHALLFA%R , ¥ SYNC ENLAL
a. SYNC_SW=0
b. SYNC_EN =0 ( [k HAE 7 )
9. Wik, HHMEFFE  IHRPET (INTR) IREIRE . X AL BATHER (R ), /£ RIEFIECE DPLL A1 APLL
FAF ARG OL S | XL AT AE S B IR AT R .
e, SRR E B TICS Pro BCECHE , NARTINER tos XS HE LHF A HMmILFS , & 7-46 Fr
7No
R nics pro - LMKSB33216 - O
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
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 ™ 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",timeout_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 L ir LP lock -
APLL2 # This is as opposed to checking the APLL lock status
# Step 1l: Set all outputs to static low to ensure that there are no glitches at startup.
# Set OUTO to static low.
General | Context 1x030230 # OUTO L
0x03c322 # OUTO Static DC

B 7-46. LMK5xxxxxx TICS Pro 2 ( v1.7.7.4 FIEFEE. )

7.4.5.4 EEPROM 5B

BB R HTR AR EN SRAM 17 4wFE. N2l SRAM #| EEPROM H 3%} EEPROM i
1T9fE. AREGNTBRELZHAMEE |, ES RS
1. SRAM %ifE 5 kMR
2. R A1 7T EEPROM 4ifE Fl
B35 N LR & 77153 T EEPROM ZnfE
7.4.5.4.1 SRAM 5774854

LU =M #E A AR EE S N SRAM ¢

1. WAL
a. {iffl REGCOMMIT 1o SEELiE 21 25 7725 2] SRAM (1) B 3Lk ( W ) o
b. EHIESIFFA7E A A E N SRAM fl EEPROM.
c. I TfE SRAM #1 EEPROM L& .

76 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMK5C22212AS1
English Data Sheet: SNAS922


https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXK6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXK6&partnum=LMK5C22212AS1
https://www.ti.com.cn/product/cn/lmk5c22212as1?qgpn=lmk5c22212as1
https://www.ti.com/lit/pdf/SNAS922

13 TEXAS
INSTRUMENTS LMK5C22212AS1
www.ti.com.cn ZHCSXK6 - NOVEMBER 2024

d. AsEHTE LN EEPROM 7B : TARGET_ADR_MSB #l EEREV.
e. HUUH T RZHRH LLRAERS &5 1 AT TG R 31 o

2. BHESGANIE

3.

a. ZOREELFINE NG SRAM Hitlk.

TERE NGB 2w 25 1) S 00 T 152 SRAM Al EEPROM |, i #84: R 4k 48 1F 5 3547 1M A .
FHE T fi SRAM F1 EEPROM Wit&it .

A A T&4 L~ EEPROM B : TARGET_ADR_MSB #il EEREV.

FIAE RGN X EEPROM HEATYRAE (1 U347 A TE B ) EAET , DU i AP
HWAEE 5 T SRAM BHE A

BETE ( FABRFHIMBEESN )

a. #WFEUEMN SRAM ke 7Bt A |, 4 TARGET_ADR_MSB #i1 EEREV.

b. MBI EEE N FEEGEIE SRAM I, REUCEHZ %,

~ooo0CT

7.4.5.4.2 (E/F 75 1BT 73T EEPROM 4572

—_

®

T b (U PD 5 ) .

14 P 6 A 5 N TR B 2P 7208, TR Hh e e 75 e TIUIZ 47

JaITH R171[6] (REGCOMMIT) B #y 1 , ¥ 8) %5 47254252 £ SRAM,

a. BEE 4L, REGCOMMIT E3hiERR AN 0.

@it H4 R20[7] (ROM_PLUS_EE) %%y 1 , k)i il EEPROM % 3% .

i R180 (NVMUNLK) &4 234 | f#4i EEPROM.

fE—EEH

a. JEibK R171[1] (NVMERASE) &84 1, #F EEPROM [N % .

b. JEiL¥ R171[0] (NVMPROG) # % A 1 , 35 EEPROM #%if2 , LK SRAM 7641 %] EEPROM.

c. VEE :FWSM6LARET (HEYE ) SN, PRAEMEAMEFAERS . IR EEAT
EEPROM #%ifs , i&A Fo v B AT 3045 Ik (s i) (/) — e 4k i HAR SR A ) .

B R171[2] (NVMBUSY) L3 i b a1 k41 500ms |, %545 EEPROM 4 56 &

a. VEE :HZKW. D) PD SEARELIT R —2 , HE NVMBUSY #ER LU Tt 17 EEPROM %ife Ay
1k,

WidH NVMUNLK # & 5 0 LI E EEPROM.

{EF % POR I, t 4 EEPROM #ifiis)y , Ul EEPROM 4i#2i14t R16 (NVMCNT) £44hm 1. Stk ,

wH J EEPROM @i , < )k EEPROM J#E 5 27 4745

TNHHRES 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 FHE BB Tk s g4 7w fT EEPROM 4472

1.

KU T B ¥ SRAM Bt . SRAM BAI7E TICS Pro #i%k: . 4% TARGET_ADR_MSB Al EEREV Bt
9, 1520 12C HutilfI EEPROM &7 A 5 i A~ MSB.

2. {URBEH il REGCOMMIT (R171[6]) BB N 1, #i55h %5 A7 #4252 5 SRAM.
a. ER : 4Lkt , REGCOMMIT H3hiEk: N 0.

3. @it R20[7] (ROM_PLUS EE) & &~ 1, k)3l EEPROM 7 #% .

4. @it# R173[4:0] (MEMADR_12:8) ¥ & & SRAM Hidikf) 5 /> MSB , it & SRAM i f&4t .

5. i@id# R174 (MEMADR) % & & SRAM #iilft) 8 A LSB , i B SRAM Hudih 454t .

6. ¥ R176 (RAMDAT) ¥ E 7y SRAM WSt (¥) SRAM %idls , #4575 AR 47 il £ 17 %€ f¥) SRAM Hufik

7. XTERAEE SRAM Hillk | EEHATHE 4-6.
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8. ifidK R180 (NVMUNLK) &y 234 , fi#4){ EEPROM.
9. fE—AFLH
a. B3 NVMERASE (R171[1]) B &4 1, #F EEPROM I %

b. #¥ NVMPROG (R171[0]) iXE N 1, j53) EEPROM %if% |

LUK SRAM N 4L 4 ] EEPROM.

c. WEE:MEWSME WARET (HEY ) BN, hERAEMAIMMEFFAES S NIRRT

EEPROM %afs , AN SR VF AT 845 H W ( vy i [/)— A&

2 B A ST ) .

10. @5 R171[2] (NVMBUSY) B 2| #3 Fr % K2 500ms , %51 EEPROM #f% 58 i
a. HEE D IEZXW. Ul PD SE4kai T N2, HE NVMBUSY #iE& R LUK it fT EEPROM 4ife Ay

1k
11.

JEIEE NVMUNLK & 4 0 Plali e EEPROM.

12. £ F—X POR It} , 40 EEPROM Zwf2 %2l , Il EEPROM %ifEit%t R16 (NVMCNT) £:30n 1. gb4bh |, dnig
WE T EEPROM & A7, W2\ EEPROM Jn#0&3h 25 745

¥ % TARGET_ADR_MSB (-t /N #4541

R171 0x00AB40
R20 0x001480
R173 0x00ADOO
R174 0x00AEOQC
R176 0x00B019
R180 0x00B4EA
R171 0x00AB0O3
while(READ_REG(NVMBUSY) != 0)
R180 0x00B400

UNLOCK EEPROM

FHBHH O HHFHH®

Lock EEPROM

Set REGCOMMIT (Mixed Method only)
Enable EEPROM OVERLAY

Set 5 MSBs of SRAM address

Set 8 LSBs of SRAM address

Set 5 MSBs of desired I2C address

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

$ e EEREV Nt il &

7.4.5.4.4 12C #4171 EEPROM 153k %5197 1 MSB

% 7-14 L5 7 TARGET_ADR_MSB Al EEREV FEt ) SRAM 5 EEPROM bk, xebp 5 Regh fFH BiES
N7 EER A 53T EEPROM 4w fs S\ o] DU BB w3 E) Bk E.

% 7-14. EEPROM [ F P el g2 Bt

SRAM/EEPROM 3 | SRAM/EEPROM 3
HFRHEE (T | HERHES (A SRAM;;;ZOM ¥ BB
# ) )
1’C Hiz#iht MSB £z
A LLE AL TARGET _ADR_MSB(7:3] , MERE 7 Sr4MEHbhE FA
MSB. TARGET_ADR_MSB[2:0] £ 4Ll 0 5 A\
12 0x0C TARGET_ADR_MSB | H #3ffj % SRAM 51 EEPROM #4742 3k4& % TARGET_ADR_MSB.
P 216 FH (Y TARGET_ADR_MSB {8 7] 1 H 27 174% R18 [Hli%.
HREZL 12C Mk E4N{E B , 2 GPIO1 fll SCS_ADD 1hfg il 12C
BATREL,
EEPROM HUEEIT S .
ATLLE N EEREV LLi%'E EEPROM WUEAST 5 BiATAT 2 /- 45 58 I 50
13 0x0D EEREV T SEEA 38 A1 AT B
HEgEd % SRAM 1 EEPROM #HT4mfE k&4 EEREV. #8471 {#
Fif) EEREV {H A 1 R 7745 R19 [El33%,
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAFER

8.1.1 #EE50/751

w0k E AT (POR) JE/R T 8 1H 8 31551
8.1.2 K7/ (PD#) 5[4

PD# S (RSP ) W TS E MRG0 PD FPail. 24 PD# b ARSI BSR4 7 i B R AT 12
FURR A . 2 PD SR E S P |, [k 848 POR 78I AT AR AT de 1 8 3l e S AIE # s 47 A | sk
8-1 fzn . WIRVI PD 5 5] R & g i A5 5, WA 2] PD 5 5] K Gkt BK T 200ns , 4 B4R A ¥
7 RGN 3k

Z 8-1. PD# #=#
PD# 5| iR A BB
0 PIEREE
1 BT

8.1.3 HFHi H 3 5 BT H 5

JEENE , GPIO LR H ke T 84 1iE 7. GPIO1 1%4% SPI 8 12C £, GPIO2 1 GPIO0 %% ROM
P
8.1.4 G HINKE

% 8-2 JEIR T iz AR 5] R

R 8-2. NAFBHIG MPIRE

SIMZR M R POR (SPI) ‘wg POR (I2C) ‘W,} EEEST | RE - LA RE
PD# ik 2 TN | PD# TP RO | PD# MIRHTRAIONE | /F |2 PN (P |2 P
¥ e
GPIO0 CE# A7 | 3 P4 | EEPROM/ |3 HIPAIA |EEPROM/ (3 HIFHIA |15 %K |GPIO AT H
7 POR ROM i3 ROM 4%
GPIO1 CLfE % 4k | 2 WP | VDD 2 d5F4H N |GND 2 BN |15 % |GPIO A
17 POR
GPI102 CE#& 47 |3 HoTi A |EEPROM/ |3 P4 |EEPROM/ (3 HIFHIA |55 3% |GPIO ANE
17 POR ROM 3 #% ROM 3%#%
SCS_ADD | ity 4k | 3 dFi A\ | SCS 2 PR [12C 3P (2T POR M 2 BV EE 3 | Rig
47 POR ikl 1% 3% PRI
SDIO A3 H SDIO ¥#E /O |SDA ¥R VO |FET POR K7 SDIO B SDA ##il45 11 88 47 5 4
PNE
SCK NiEH SCK B e | SCL N | 3T POR K SCK o, SCL i3 I # AT HBh gl A

8.1.5 ROM 71 EEPROM

FELE RN 5 R BN BlORFE LS AT B R Gt AHARNHI T, ATRE R 2248 ( CPUL ASIC B FPGA )
FE bR A R Bl AEIX B B, R BA ROM BC B AR5 R Kk, AT DA e VB R
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LMK5C22212AS1 #4748 . LMK5C22212AS1 £t 7 ROM U1 ATE &5 B B S F BRI far H iy b, R4t T
EEPROM DITE ROM T AN 2 B F BRI o ifF H 2 R i 8. 1§ S0 ROM %R EEPROM Z#/E |, T &
CEEZEISH
8.1.6 HFFEAT/F. BIEAHERAES BIFE
8.1.6.1 LHE NI (POR) H 2
LMK5C22212AS1 £k 7 — MW E L EA (POR) HLEE |, % HESTEWE 2 LU T A K44 2 Bl 23 1F R Z AR
=&

T Vpp WIZHIREY R 2.72V Ll E
PD# 5 I AT E 1.2V (/0 Vig ) BLE
8.1.6.2 M\ B EJRE#L L H
HE A VDD #1 VDDO i 5 iy L 77 s OV &17F 4 3.135V [ [E— 3.3V B US|, HFHkE S 2 5§
PR TR SRR SE Z RIS AN T 1ms , WITETECE PD 5 5] L7 i B 25 28 B0 m] MANERSEIR 28 4E 1 _E o 741 . 1] 8-1
JE R T PD# 51 AT PAE S sl il R G ENERSD , LA 2 RS BB 3 2R

USRS R 2 5 R Y R SE AR E Z BB TR T 1ms , WA ZATREIR PD# 51 . 18 28 MK 5 FL L .

W XO 50221886 708 iR | H L EAE PD Sksk A 1 Z 5 WFE XO Hul | A Reah®ul VCO FH4 354 2
DPLL iy

A

Voltage

VDD IN Decision Point 3: —
5 VDDO_x
= 3.135V
200kQ Decision Point 2: —
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. M B RREN_E A TR

8.1.6.3 MR JRHN L rt

1§ VDD 5k VDDO st A s uia) , T1 A AT s 8 T 3.136V R TP PLL B b
JEILAER PD 5 MR 51 P 05O, PD BHAG & /M) VDD_IN ) 2000 Hifil , fnfd 8-2
Fi. PD# BIIIE) GND Z [a)ifg— 287 FI T 55 Py 30 L L BB RC I 4. It RC I3 4
ATHTSEIR PD B 08T B8 T4 e, ELETH W BRI R T 3135V, R VDD HLURE| L i
A+ VDDO HJE S| B

o, ARG EN SR ELA R PD# SN Y m T, UBER A RS, BRI IR E SR

W XO J7z)Z¢ 12505 Firik , XO FMEZIE PD S A 3 ZJaH R, A REMEIHE VCO Il 3iA 2 i) DPLL
SEHETAL
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Cro#

VDD_IN

200kQ

L

Voltage 4
Decision Point 1: —
VDDO_x
> 3.135V

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

A

oV

4

XO Reference: | Valid or Invalid XO REF |

B 8-2. XX EEIRPL A A

—>
Time

Valid XO REF
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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
FFERI TR ZEIR 3 XO faE S5 . N TSLIUCE I, of MEH AKX B 5L L d iR k2 — , % PD 5 MK HEF
B v PR I IR ) XO I eh e g J5 . AT DALE XO e ia e 5 K B a2 Ar , M F-shfil & VCO Ky
PLL 8371,

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

8.2 ANV A

8-3 JE/n T H BT 5L LMK5C22212AS1 A& LS 1S5 TR BRI . S A% FELUE 51 BRIRT A S7 i e YR 5 | RIS it
T EE ORI . BT RN T IR R S S ) s LVCMOS. LVDS. HSDS. AC-LVPECL #i1 HCSL 4k
B ORB. Flan , M8 CMOS R % #8 RSN AZ LRl & 70 R #8 W 45 Sk 1E 82 3.3V LVCMOS #irth , AT & XO A\ f5
TE RN B PR . LMK5C22212AS81 [ XO 5] AT LA#e5Z 3.3V LVCMOS Hii N\ . BT il (4 H 2 28 i B 7E SRl
LMK5C22212AS1 AL E |, JFiEor TEWE. 2% /O 5] 450 i o BN T 7 H BH 1% T00Ks 15 B B S AR
Ao 12C =k SPI 5 AL ARZ 4 1/O 51 BImT LUER R EHEAF (RER ), PMEXH LMK5C22212AS1 #E47 4w FE Al
L, FFEINIRES .
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FB1 optional if INO is unused
FB2 optional if IN1 is unused

vee
pe FBl ——03A VDD INO
0402 220 ohm
FB2 03A VDD INI
0402 220 ohm

vce

€4, C5, €10, C11, C12 sized for POR brownout
withstand. Values can potentially be reduced.

FB!

0.1uF
0402

GND
Replicate for each VDDO supply c18
group. If a supply group is unused, From XO/TCXO RS . | X0
connect directly to VCC (ferrite bead 33 1
and capacitor may be omitted). R10 0.1uF
Option for voltage divider if DNP
needed. Source must be able to
drive DC path to ground, or AC
load to ground with added =
capacitor after R9. GND
+1.5V10433V sblo_mcu_ Ri2 SDIO (SDA)
100
R1 R3 RS R7 R8 c1s
10.0k 10.0k 100k $4.70k  $4.70k 33pF
DNP DNP DNP SDIO (SDA)
SCK (SCL) =
¢ GPIOD GND
GPIO1 sck mMcy  Ri3 o SCK(SCL)
GPIO2 100 _L
PD#
c16
33pF
R2 R4 R6 6
10.0k 10.0k 10.0k 0201 =
0.01uF GND
= scs mcu  Ri4 SCS (ADD SEL)
= = = GND 100
GND GND GND
POR:

GPIOO is input, selects ROM to load (VCC, GND, Float)

GPIOY is input, selects SPI mode (VCC) or 12C mode (GND)

GPIO2 is input, selects ROM to load (VCC, GND, Float)

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

Ox P

HCSL Example

Ox P

1
V0D DIG 411 yop_piG ouTo_p ; gg :
4| vop_ois ouTO_N
VDD X0 8| vop_xo outyp (> OLP
outin -4 OLN
VDD APLL2 23 |vpp apiz
out2 p (12 02P
VDD APLL1 47_| vbp_apLLL ouT2N 13 02N
VDD_INO 33 1 yop_ino outsp (=15 03P
- outsn -4 O3N
VDD IN1 37 =
VDD_IN1 oot p L2t oap
Voo 01 1 {vopo.0s outin 250N
¥DOO 23 11 1vppo 2.3 outs p |-2L05P
outs N (~26_05 N
VDDO 45 28 |yppo as
ouTe p 2006 P
place close to pins VDDO 6 T0 1155 | vppo,_6_T0_11 ouTe N 3006 N
32_o7p
€30 ||10uF _ cAP DIG 40 out7_p 22— ——
oo | 6201 I— CAP_DIG out7n 3L _O7N
. '|| €32 ||20uF  cAP1 AP 22 | ot apin oursp |31 08P
0402 I - outs N [-52 O8N
€33 ||10uF  cAP2 APL2 21 | oy mpiin
GND 'Il 0402 = oute_p —z;’ 83 :
GND '|| 8332 HIOuF CAP3 APLL2__ 20 | cpps ppiia OUT9 N =220
56010 P
€35 ||10uF  cAP APLLL 48 outio_p
CAP_APLLL =
GND 'll 0402 - outio N |27 010 N
0.1uF
oo | |7LFZ ) outiip [-39 011 P
0201 IF149 T ouTLI N |58 Ol N
I 40| | 0-47UF M
GND ! |—,
0402/ Ne [—&—
INO/IN1 can accept DC mop  3a b0 Ne -
or AC coupled inputs. INO N 35 | o N e |—22
Programmable o o- ™
termination options for Nt p 39 e p Ne
N " —_—— | 44
desired input type. INL N 3] n N
NC ——
X0 )
B ————
X0 e |28
16 60
Input filters recommended for SPI glanoSger 101 spio L
communication to prevent SCS(ADD SEL m > SCK Ne |—8L
cross-contamination to APLL2VcO  SCSIADDSEL) 18 f eg app e |82
through LF2 pin; not required for 12C
GPIOO 50 Gpioo Ne [—8
GPIO1 64| ¢pio1
G0z 10 ;g GPIO2
Po# 36 Jppy GND (DAP)
LMK5C22212ARGCR

LVPECL/CML Example

Clock Outputs

€36 ||0.1uF

Ox N

R11 R15
50 50

Load

0201

Ox N C37
0201

I
0.1uF

Load

&l 8-3. 7% R # ER

LVDS/HSDS Example

LVCMOS Example

Load

%100

Load
oxp__R2
el
0
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8.2.1 i/ ER

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

1.
2.
3.

No o

BVIEHCE . ZA UL B N BN FE ( MCU B¢ FPGA ) B 1) Tiigmfz.
RO YRR B GPIO1 W B N 12C B SPI B S .

XO S (55 LA RATRNKE BEFFee . WR TR B0 L DL R &4 |, 1EH RN XO B A F A m ke i
TCXO 5 OCXO :

a. MiRREMRAARUE (#1401 SyncE. SONET/SDH. IEEE 1588 )

b. R < 100Hz B HA AT BEAK 130T v AH A7 M 75

c. 7 DPLL #% < 10Hz

%} T4 DPLL/APLL 3 |, #i72 LA R %17 :

NP - AR Bt e g R Nk A

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

DPLL ¥R %6 il K TDC #ii%

e. HFEZE DCO #iE ZzDM

E NI B AT PLL W 4% 16 37

RS AT TP bR

ML)

oo oo

8.2.2 AR LR
FESBR I, T WHAT LA B R
1.

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

NIFHRE AR T AR EE. TSHFFRRE (It &R EFEeE N ) DUS BN

o FEHLESF TR LR AT O A A A R BT RS |, SRR R AL (B SWRST 17 ) LUA sh#s
4. £ SWRST Z R & SW_SYNC , Ji-7E SWRST 2 J&i#k: SW_SYNC.

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

o B H SRR S TR 2 4 110 5. &S GPIO1 fil SCS_ADD IjfE.

o EFEXE 1O J5 A AT K HL TR 12C/SPI A2 4 1/0 51 ( 1.8V AT ) R R EHLAR 5] .

Y B 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

* LMK5C22212AS1 AJ{E XO 5|l B #4352 3.3V LVCMOS #ii A\ .

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

* TICS Pro : it & XO #HFELIULE XO i .
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4.

R JEHE R RS APLL $80E 8280 110, F# ] TICS Pro #%4n 7 N B 284 % &
o JEUERION BRI A GEFERITE F1HT LVCMOS ZEZE M R A B L 15 B TR
- TICS Pro : X DPLL X |, fic B FE i N 2% ph 2 455 20 DLV BC S HE I AP R Bh 88 32 L1 R . 15 S i B4
FIA
* TICS Pro : X+ DPLL #:{ , B & DPLL i Nk FM A AN e . 155 [ B A Z 55 -2 H 7535 7
* TICS Pro : BLE K HHAL VCO Ik ( ez ) 80 XO Wb ( JEZeieibizt ) ff/> APLL JE4E.
* TICS Pro : N&/N T E BT 3= IF B2 A1 APLL 3%, TICS Pro AJ LAi14 APLL % Hi 1) VCO S5 Fll
Y AMERVEE o N RIR B /D SR PRI 4B, 25 R DL i H e A TR PR R
- OUTI[0:1] 4L 7T LLik A ] APLL f4f. XO 1 DPLL .

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

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

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

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

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

TICS Pro : Bt & H 9K 2% .

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

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

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

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

( 1.8V 5 2.65V ) #fiiE.

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

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

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

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

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

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

* TICS Pro : 45 75 e M N\ B4 i ph AR AL |, SR YEF EAE OUTO. OUT4 &k OUT10 )5 ] ZDM.
WHSH 777.3.19.

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

W ISR WS, G SR AL,

o BIEEEA . REARRLERRME (LA ppm NEAL ) .

o kMRS L VEE IR T LR (Toate) PAIS VRS I YIS N Bk R 30, B GBI Ol R 1 300 fa)
e ST IRIBRR BN | ARG RVFITRI BRI E0% B ToatES
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o Bk AETER L R R DRE (Tearvy) BASCVFSOE BT S NI Bl YT , BLAE SRR 18 0 T 1) A 9 ) 431
2.

* 1PPS Hifr4 i ti #7545 - WEARMISIERI S RME , BAR IR LT KA R ELE) .

o FuFrtatay o WEAAR AN LA R, AT O R B8 S A A\ HEAT IR R A .

6. TICS Pro : A&FANEIERC & DPLL i€t AR P el M i1k I, 18 20 PLL 80& Fo 75 T 1L 10
LR
*  DPLL SFa FIATE R A7 - VB ARSI 5 A0 e R R e 0 R B
7. TICS Pro : s 5 EE0C B AASRES K 5| A Wibs 5 . 16 S 5 250 1 TN i
o WP FRAPIRSE S, RERIEAM IR 23155 ( 3.3V LVCMOS BT ) « JHi R 240 L R EH .
o RAC S B IFOE VIR, E RS T EENC B AT R AR SRR B RO LS B T
8. FHRELLN IR BHAEN
o B MRS B RO OC (1B ) SRS w] DAL S A SR PR AR
- Jfl : OUT[4:5] Al OUT[6:7] £/ 156.25MHz 11 312.5MHz %t 7l DAFL 2834 i€k i) VDDO HL i | 1
OUT[0:1] A1 OUT[2:3] LAY 100MHz. 50MHz 1 25MHz %t A] PLFLZ Bl i) VDDO HE I
o AESU BIPIRT IR EFE R & B IR
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8.2.3 W/ Z¢

BB RIBEHERS | THER 8-3 FURITHIRIME 5 .

% 8-3. Bk

% [MHZ] sy S APLL 3 B
491.52MHz HSDS BAW 2]
245.76MHz HSDS BAW (2]
122.88MHz HSDS BAW 7 5]
312.5MHz HSDS 65 LC (APLL2) 3

322.265625MHz HSDS 64 LC (APLL2) L ZE]
212.5MHz HSDS 54 LC (APLL2) i 5

161.1328125MHz HSDS 64 LC (APLL2) 3
155.52MHz HSDS 64 LC (APLL2) L
153.6MHz HSDS 64 LC (APLL2) )

8.3 BAEWIT LR

JH I B A e W AR A B L K PR B PRI T FE
A6f FH 3T 24 0 905 B 67 288 2% s SR T PR AT ] 32E HH 8 10 (R0 VRS 5 B N RN i o sl A £ BEL L
P A PR B H PR R SRS IRl B A g sl 1 L W el
H A A F RO e N AR R 2

WHRE , A LIESA GPIO 51 JHI_LiERAMm & P ( 10k Q LA T LR E 3.3V, 8 10kQ AT
Fr) , LMELE POR Mg Fas 2 T4 5

o EEEEA GPIO 5] ER:E E LA AR 25 55 B\ bR P 2R S i H

« FEAH LDO £k 28 M XO/TCXO/OCXO Y .

- ARG AR L A v S A o R PR YR ) e A e R AN S0 5

o QPG TV R B 12C B SPI B2 G Ak DL R (1 ik 51 B
- IXFERLAME A TI USB2ANY #20 M1 TICS Pro #AF T HAX 2845 8 JE B & A2 Mgk A7 AEM 3 gm A2

8.4 HJRAH AN
8.4.1 HYF=EK

8-4 JEor 1 MRS R LA AR AE PCB 9 I s T A W A Ao B T 5. SR A A AR T I, AT DR
0402 Juff. WA LZEAEANEM | W5 0201 B3 R F I A a8 LT 45 S ALk JofFON AN i i) E s 20mT B
A . 55 B F A A 5 A AR AL IR 1A R RE R AT REJE o A Y 5 43 3t 1 T (90 A1 PHL 008 42 1 P 250 45 11 5 — 32

Hi
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|
T/
|
|
=l
|
|
Hw i

Back Side Component Side

( AESR RS RIS R SR E )

Bl 8-4. HLJF S5 Bt HL R A B —BUBE T

8.5 fiJH
8.5.1 /758

Kefm A\ XO/OCXOITCXO At i -5 AT AN [N (KA &I IS Bt A HL A B S PR 3 2545 5 EAT BRI
A T B (. HE. FPGAL ASIC ) ) R/ e P A0 RAE I L K R G iR s Al i K25 1 XO/
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PACKAGE OUTLINE
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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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NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGC0064E VQFN - 1 mm max height
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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 ©)
@ ©)
LMK5C22212ARGCRS1 Active Production VQFN (RGC) | 64 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A-S1
LMK5C22212ARGCRS1.A Active Production VQFN (RGC) | 64 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A-S1
LMK5C22212ARGCTS1 Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 LK5C22212A-S1
LMK5C22212ARGCTS1.A Active Production VQFN (RGC) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 LK5C22212A-S1

@ 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 TlI'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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GENERIC PACKAGE VIEW
RGC 64 VQFN - 1 mm max height

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

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

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

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

RGCO0064E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

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

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

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

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