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- 1, 2, 4 Mo HsR LMX1214 EESHmEME, BEARKES MR ERER
- 1(EK). 2, ..., 1023 o inas e o8, ZESHE AN S5 AR — MRS BY
o 8ANNAI‘mEMHIIERLF Afer . XN T EMmater |, ZBFHRXEEPasaER
. FIEZDESEESR SYNC 4514 X FLER, ZEM4EZEE. KFER. BEE
« 25V I{EHE ] EARIIRZ R ES P EA S INVRMES.
¢ —40°C £ +85°C I'f’ﬁ}m[‘{" ﬁ'éﬁ{?%
RtES () HHER @
LMX1214 RHA ( VQFN , 40 ) |[6mm x 6mm

(1) METRAETAHE  BSHEESEKRG TSR
(@) EERY (K x T ) NIFHE  HEEM (WEA) .

Pin Control:

 Buffer Mode CLKOUTO

« Divide with 2,3,4
« Output Enables
MUXSEL CLKO EN
DIV_SELO =
DIV_SEL1
CLKOUT1
CLKIN
CLK1_EN
SCK CLKOUT2
SDI E Digital SPI Control:
CS# Control * AUXCLKOUT
MUXOUT o Divide with 5,6,7,8 CLK23_EN
¢ Phase SYNC
e Ouput Power Control CLKOUTS

sy [ | >

ST AUXCLKOUT

+1,2,3,..1023

Legend
Accessible through SPI control only
Accessible with Pin and SPI control

HER

AEFRHRNEARERE, HEELL, TIRETEY ; BTHEIIRTTEEATANILIE , TI FRIEFIAERYE. HEik
AW BFATF ti.com SERIEURA (2HIXH) .
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EAS
LI = L SO 1 6.4 BRI T B B e 18
b33 71 - ISR 1 T RIBATITEHE ..o 20
KR SR 1 T RIS B oo 20
| 1 BT SR 3 T2 BB RT R oot 22
L SRR 5 7.3 B RABIE I et 24
5 A B R T B e 5 T BT B et 24
B2 ESD oo 5 7.5 B TR e 26
LRI =R IY G o = S - X -2 5 15 2 = SR 36
R - = S 5 B BB E I e, 36
B B I e 6 8.2 B STAE I A oo 36
BB BT EESR oottt 7 LI 2 =2 OSSR 36
LA 2 TSRS 8 Bl AR et 36
B8 B e, 9 8. BRI R e, 36
(R 3 T SRS 13 8.8 TRIBZR ettt ettt ettt 36
LTI 5. SOOI 13 O B T I R oo 36
L= =0 13 10 HLR, BEMAIT G R e 37
6.3 BT B e, 14
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S . 338 o383
o 8 2 % 2 8 2 % % ¢
=z > o (@] (@] > o (@] (@] o
R e
T T T T A O O O A A A
O _d _d _d _d _d _d _d _d _d _d
o [*2] o] N~ (o] o] <t [32] N o
< [Sp] [3p] (32 [Sp] (3o} [se] (32} (32} [s2}
muxout | ! 4 30 || cLk23_EN
synxer |2 [Tttt T : 29 1 _ | MUxseL
| _ | _
sYNeN | 3 | : 28 | | AUXCLKOUT_P
|
| _ | _
VCC_CLKIN |_ ! 4 : | 27 1 _ | AUXCLKOUT_N
|
| | —
oo | s | [ 26 | | oND
| DAP :
O : | 25 | | vec_AUXCLK
| _ | —
CLKNN | ! 7 : : 24 | 7| DIvVSELO
| _ | _
sck [ !s | : 23 T | DivseLt
|
| _ | _
soi [_! o _____ | 22 I 7| CLKI_EN
cs# [_! 10 21 | 7| cLko_EN
c 8 2 3 o© ~ e 2 og
rirlm 11 1 el
T T T T O R A O O T R O IR A
() S a p=4 o S a p=4 o a
z S 5 EI EI S 5 ,:I ;I 5 Not to scale
> 5 o 3 5 D
S 3 S 3
— 1 - -
O (@] o (@]
| 4-1. RHA0040C #f3% 40 5| VQFN TR A
& 4-1. 5| IThAE
WS £ il %
1 MUXOUT (0] SPI EiE#H (SDO).
SYNC_P | ESASEA. A 100Q E5HEEN —N 10pf BABXAIBEE GND, XELTH
SYNC_N MERBE , TEEET 1.2V E 2V WHRESRE.
HEER 2.5V R, BRAESIMMHERE - M HBRFARHFERE (BEHR 0.10F RE
4 VCC_CLKIN PWR |/N) , ERAMBEEE (BEN 1uF R 10pF ) HB, KERBARBEE I HBETH
g,
5 GND GND 4§‘¥‘ﬂ‘§|ﬁﬂ1?§i&o
6 CLKIN_P AEEBARE, NI 1000 DU, ERASHARLMTRNEEEHE (BEN
O.1pF REN ) #HITRFBE. MEERALE , MBS RBSERN 50Q BHERHE
7 CLKIN_N SEAEIM,
8 SCK | SPI Bt4h, EFE#H CMOS #i A, #EZEE 3.3V,
9 SDI | SPI HiEM A, SFEH CMOS #i A, EEEIE 3.3V,
10 CS# | SPI &%, SFEH CMOS #iA, EEEE 3.3V,
1 NC — RERE
EREE 2.5V BiR, BRIESIMKHERE - N HBREHARTRER (BEN 01WF HE
12 VCCO1 PWR |/N) , ERAMBEEEE (BEN 1uF M 10pF ) HB, KERBAREERE I HBETH
WiE,
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3 4-1. 5|HThEE (£ )

WS % i) e
13 GND GND TizE M
14 CLKOUTO_N o EMREN. SMSIMBR—NEERFREE , NEERT 50Q BE |, HHEE
15 CLKOUTO_P RE. BEXRBE.
BEER 2.5V BF. BUESIMMERE — M HBRSIAEHEASR (BER 0.1pF RHE
16 VCCO1 PWR |/N) , BRAMBRSE (BEENA 1uF M 10pF ) HEk. KRERBTHRECESIMBEZH
&,
17 GND GND iz S|
18 CLKOUT1_N o ESRMREN, SNEIHBR—NEERFREE , NEERT 500 BE |, HHEE
19 CLKOUT1_P kiR, BEEXRBE.
20 GND GND  |'Fi%5|HE
21 CLKO_EN | CLKOUTO #i th f5E&E 51 B
22 CLK1_EN | CLKOUT1 #rHfEsES| B
23 DIVSEL1
I ETEPI O SMERE 2. 3 M 4 EFEFISIH
24 DIVSELO
BEEER 2.5V &R, BWESIMKERE — M HBRSIARTEASR (BER 0.1pF RE
25  |VCC_AUXCLK PWR |/1) , SIRAMBAE (BEEN 1uF F 10pF ) B, ABAEAHEEE S HBEN
A
26 GND GND iz 5| i
27 AUXCLKOUT_N
= o ES AT Wi CML % LVDS X, AREBHEDRE.
28 AUXCLKOUT_P
29 MUXSEL | A e S B R ) AR IR R B B B A AR R
30 CLK23_EN | CLKOUT2 #l CLKOUTS3 % i fE&E 51 ki
31 GND GND iz 5
32 CLKOUTZ_N o ESMMREXN, SMSIMBR—NEERFREE , NEERT 50Q BE |, HHEE
33 CLKOUT2_P Rz, EEXRBE.
34 GND GND iz 5| i
EED 25V B, BWESIMMIERE N HBRFIMETEASR (BEFR 0.1pF RE
35 VCC23 PWR |/N) , BRAMBRE (BEEN 1uF M 10uF ) HBk. KERBTHEERSIMHETH
A
36 CLKOUT3_N o EoNMREHY, SMEIMBR-—NERRITREL , NEEMRT 50Q £ |, & HEE
37 CLKOUT3 P ARiE. FEXRBE.
38 GND GND HizE M
HEHEEF 2.5V BIR, BRAESIMMIERE - M HBRFMTHFERR (BEH 0.1yF RE
39 VCC23 PWR |/N) , BRAMBESRE (BEN 1uF M 10pF ) HEk. RERBTHREEESIMBEZH
&,
40 NC — RiESE
GND DAP GND iz S|
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5 F %
51 N BAFER
EERBENZHETHIERECERNNE (BRIESFHHE ) D
&/ME BARE By
Vbb BREE 0.3 2.75 \Y;
Vin EFi# A®RE (SCK, SDI, CSB) GND 3.6 Vv
Vin ERMABE (SYNC) GND Vpp + 0.3 \%
ViN R AEE (CLKIN) 2.1 Vpp
T, &R 150 °C
Tstg CIERE -65 150 °C

M

B R I B KU EIZ 1T AT RE X AR AR i UK AR ﬁiﬁ%kﬁiﬁ#$$$%1¢ﬁﬁ£§1¢TEﬁEEuCﬁ%#M%E’J&ﬂEf&%
HTHEBESET, MRBHEWETRMHEELNRATEETEAER , BHTETLTEERET , XA MERFH A F4E.
TEEMEREH SRR FF v .

5.2 ESD &4
= By
AR EEE (HBM) , & ANSI/ESDA/JEDEC 42500
y S JS-001 , FRAE BRI - v
(ESD) F @ EH (CDM) , B4 ANSI/ESDA/JEDEC 4500
JS-002 #5fE , FTAESIHE -

M
@)

JEDEC X% JEP155 & : 500V HBM AJSLIfE4R M ESD B4R TR e £,
JEDEC 3 #4 JEP157 EH : 250V CDM AESB1EFR# ESD B 4IRE TR 247,

5.3 BUUEIT&H
EEHARABRZHTHIEEESERNNE (BRIFESEHA )

B/ME BREAME BAE| ¥
Voo BREBE 2.4 25 2.6 v
Ta HRRE -40 85 °C
T, %R 125 °C
5.4 AMREER

_ RHA (VQFN)
#agdn() T L Xis

Resa EBIRERME 24.8 °CIW
ReJcitop) EBHNFE (RSP ) bR 13.0 °CIW
Reus ST B IEARMAMA 6.9 °CIW
W SEMEBRTSHK 0.1 °C/W
Y SEHERIRFIESH 6.9 °C/W
ReJc(bot) ZBHF (KRS ) HE 0.5 °C/W

(1) BEAWMBEREFRNESER  B2AXSEN IC HERERNARE

Copyright © 2024 Texas Instruments Incorporated XX R 5

Product Folder Links: LMX1214
English Data Sheet: SNAS866


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com.cn/cn/lit/pdf/ZHCSU91
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU91&partnum=LMX1214
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com/lit/pdf/SNAS866

13 TEXAS
INSTRUMENTS

LMX1214
ZHCSU91 - DECEMBER 2023 www.ti.com.cn
5.5 B
2.4V <VCC <26V, -40°C<Tp<+85°C, HEER VCC =25V, 25°C RHTHE (BRIESHEHHA )
B MRS | BME  ABE  BAM| Afr
EBTRHEE
2L®, mEmEEFE 530
lcc R () 2L8 , A HEXm 290 mA
[=13::) 12
B Anga B3 OUTX_PWR =7 70
labD mA
SIRER B %85 , CLK_DIV = 8 36
Isync EBSR B3R Bi#& SYNC fFgE 685 mA
SYNC B|H
VsyNC._single | EERIASEE BERBE 8 0.6 11 Vpp
Vsyne B ASER RXHRESBE 0.8 2| Vpp
Vewm AR i;’igﬁggﬁg ERBE 1.2 1.3 2 \Y
R A
fin AR NEPRERX 0.3 16@| GHz
PN AR CLKIN_P 5% CLKIN_N &b % 5% 83 10| dBm
B o da
four 0 R 2 557 0.15 6.4 chy
fout wme FErEx 0.3 16@
four R AUXCLK %t 1 800| MHz
feLkLout = 6GHz 6
OUTX_PWR =7
PouT IR B fgbKTLSB;;VészHZ 25 dBm
folkLout = 16GHz 1
OUTx_PWR =7
®imb P 5 N ZREi & HEL TR ZE=x 5 ps
trise L FEdE (20% = 80% ) foLkouT = 300MHz 45 ps
traLL TEEETE (20% = 80% ) foLkouT = 300MHz 45 ps
tMuTE TR OE 5|ty TR 30 us
tUNMUTE WHBUHEF R OE 5|y L5 30 us
HBIEE MmN
[tskew | | B RAIEE CLKOUTx Z CLKOUTy , i3k AUXCLK 1 10| ps
=
touy BAEER Th=25°C :\;22 122 =
Atpy/AT | ZRIBIERBERENTL EEEN 0.06 ps/C
B, BiEh Mg
Jorn P aED. 22 g 5 fo. rms
A5 1f (RHGR TS IR > 8vins, foue | st 154 dBe/Hz
NFL = : = | BN -161
NFL AR Q%UOTMHGZGHZ o 2 B4R -160.5 dBelHz
four =6GHz ( £% ) , ErEER -25
H2 E i four = 6GHz ( Bi% ) , ErEER 12 dBc
four = 6GHz , i , 2 B4R -135
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2.4V <VCC=26V, -40°C<Tp<+85°C,

HMAER VCC =25V, 25°C £HTHE (BRIESEIHE )

BH AR BME  HEE BXE By
B/e AUXCLK E CLKOUT 8B& fout = 6GHz , B ; fauxcLk = 300MHz -70 dBc
NFL KR E fauxcLk = 300MHz ; LVDS #= -1562 dBc
NFL AEBRE fauxcLk = 300MHz ; CML &3 -151 dBc
P StE WAR M AR TR —45 dBc
P StE LIDNE L] 9 SR e 5 OE=0 -40 dBc
®¥FHEO (SCK, SDI, CS#, MUXOUT, CLKx_EN, MUXSEL, DIVSELXx )
Vi SHETRAABE SCK. SDI. CS# 1.4 3.3 \Y
EHETRAABEE CLKx_EN. DIVSELx, MUXSEL 1.4 3.3 \
Vi KEBFRABLE SCK. SDI. CS# 0 0.4 \Y
KEBFRABE CLKx_EN. DIVSELx, MUXSEL 0 0.4 Vv
I S ETHABR SCK. SDI, CS# —42 42 pA
=BT ABR CLKx_EN, DIVSELx, MUXSEL —42 42 MA
I KB FHMABR SCK, SDI, CS# -25 25 MA
REFRMABR CLKx_EN, DIVSELx, MUXSEL -25 25 MA
Vor EHETRAHEE MUXOUT lon = 5mA 1.4 Vce v
EHETRAHEE lon = 0.1mA 2.2 Vce v
VoL KeBFRBEE MUXOUT loL=5mA 0.45 \Y
(1) BREZBHEHBA , BN fon=6GHz , CLK_MUX=2 %85 , FTER #1975 B OUTx_PWR=7,
(2) X%# SYNC ML s , MERFK 12.8GHz
5.6 RfFFER
BME  BREE  BRKRE| R
REFER
fsp| SPI EEVBEAERE 2| MHz
tce B E I L R BB A ) 20 ns
tcs B 4 B 04 S 15 et 1 20 ns
ten B 4 B B AR S et 1 20 ns
tewn B ko BE B 75 B S B [ 100 ns
tewl Bl ko BE B B8 P B[] 100 ns
tces fERE R et e iR E R 20 ns
tewn FERERK ) BT B & BB AT R 50 ns
tcp B4 T B0 B BUIR S F T R 0 100| ns
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5.7 REFE

1, >t H
tosPit-toy»

i SEZE SN G (-5 S N 1001

toesPittow Pt P H —tce—»

MUXOUT e s s e e e e e e e e e e e e _."Dlstfé b1 0 f—imm——
(Readback) - D2
cst \ / \
- *tEWH"é

51. BITBIEMANFE

£ SPI L BEAR , dBHEMLNEESI :

R/W LA FZE R 0o

SDI 5| LB #EE SCK BN SN AR Hm AT BN FTER T,

CS# HTRIFIEBF , TR BIBHTRIHAA. R CS#H RESBRT , SN2 #EOF,

ZE R SPIREJ CPOL=0 Ml CPHA=0,

WMRERMFZAIFE SCK # SDI &5 |, TI BIERHTRHM AN LF CS# KR RISEBRT,

SPI EEE B H MWL EESM ¢

o R/W UBMBFUZERN 1o

« XNFESHHUEES , MUXOUT BIBIFHRLK N IKEF,

. ?i/liuxgwﬁtﬂ’gé&ﬁ& SCK W TR nRERT 4t . LR , ERE TRERAEM top BT, MUXOUT 3| BlfFiR
HESEHEE.

o IRAZEE SDI &I RN BIES .

o ENEESTERG , MUXOUT BT LB A=R. HE5EHEMEBRHHE SPI B&EISES|MAT , EESFHRT

BEFEEZTRFIRE MUXOUT_EN=0 , LAMEFZHF MUXOUT 5IMIB F =2 , I S iF H 3544 #2241 352

< BMENT RW I, BRMEHBHELIREBEANE , MEER T REEUREMBERE ( HINEIHRE ) WAL
HIRZS.
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5.8 HuF4S M

MPEFBEEMBER , AIRHBATRYE : JRE =25°C, Vec=2.5V, OUTx_PWR =7, CLKIN &/ 5| £ 2L
8dBm =2 Rz, HANESHREEFBEKRSEI B711 8 SMA100B,

-80 -110
= Source+Device —— Buffer_Output_PN_1GHz
.90 Source 115 B —— Buffer_Output_PN_3GHz
Device (RAW) \ —— Buffer_Output_PN_6GHz
== Modeled Device Noise NN\ —— Buffer_Output_PN_9GHz
-100 -120 —— Buffer_Output_PN_12GHz
N
™
1o 125 X
g g LN
S -120 g -130 S
g 8 N[N N
= \\ = NN SR
8 130 [:ag 8 135 RN B
<] N =] N \ T TN —]
=z i Y, =z ~ ™~ ™~
Q 140 \ ‘ ™l o 140 ~..\ LU
[ N [
@ b | \ \ ® N\ ]
< L INEA c ™ N \
o i o N
-150 | = Ny -145 N
\~..,__. ™~ N ~ \
-160 -150 \\
\\ \\ \\,
-170 -155 N =
‘\_ .h~'ll —t
-180 -160
1000 10000 100000 1000000 1E+7 1E+8 1000 10000 100000 1000000 1E+7 1E+8
Offset (Hz) Offset (Hz)
KKK =-160dBc/Hz TRIRFE REUHERA
5-2. 6GHz W H I N E IR E 5-3. HBRBHMEMNRER SR HARRHXR
-120 -154
123 —— LMX1214 Additive Phase Noise
R —— Modeled Noise _
Eg N —— Flicker Target 155
- \ —— Flat Traget
-132 \ -156
-135 \ ‘\
- -138 \ 157 A '
N -141 o~ A —_
T a1 AW g N
5 144 [~ S -158 /Y
S N g ali
3 150 . 5 -159 N
5] o L/
2 -153 2 \/ / WV \
N w
3 -156 R 2 160 [ VAL~ NNA 7
£ 159 R S \ N
* 62 N = \ N
65 q -161 y
N'\Zty#
-168 5 e P -162
-171 —— Ta=-45°C
174 N 163 — Ta=25°
177 S —— Ta=85°C
'180 o _164 L L L L
100 200 5001000 o000 100000 1000000 0 2000 4000 6000 8000 10000 12000 14000 16000
set (Hz) - Output Frequency (MHz)
] 5
5-4. 6GHz BYHY LMX1214 [R¥RIR 5 5.5, EhEER TR A KRE
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5.8 BB (£ )
-155 10
9
-156 8
Y
-157 17 ""\.m\
6 NMAN
-158 o W\
~ o 5 A\
I =
5 159 = 4
s g
5 -160 T —rt & z 3
3 ol LTS S \
2 g :776 T T N S 1
= \ NS £ 0
-162 G S
fie]
\/ -1
-163
—— Tp=-45°C -2
— Tp=25°C _3| — Input Power = 0dBm
-164 —— Ta=85C — Input Power = 5dBm
-4 | =/ Input Power = 10dBm
_1650 1000 2000 3000 4000 50‘00 ‘ 60‘00 5 —
Output Frequency (MHz) 0 3000 608% tpUtgFor(;guenl flo(('z;l)HZ; 5000 18000
¥ 5-6. 7'} S = - N
B 5-6. DHERA THHRR 5.7, GRS AT REIXR
10 10
9
8 I~ —
1= ERNSESN 6 N N
= SN
6 ™~ = JI P NP S gy B NN
T 5 NN N i-.i 5 \—\\\/—\\"‘\ ‘;\\/\
g N A\ g T T TN ~~] Q-/
- 4 Y 2 I~ ya /|
] \ N 5 0
= AN a . \V4
g 3 N = N )
a N =] e N e R, N \f\
a3 -2 A
5 2 \\ \N 3 N N\ \
= o —N
g 1 _/A\ 5 -4 \\_/,\ \,
& — Outx_PWR =1
0 \ V 8 4 —— Outx PWR=2 \\/
T | — outx PWR=3
1 5 —— Outx_PWR = 4 A Y% AN
2| Taztacc T OuwcPWR- 6 N
3| — Th=85°C -10 —— Outx PWR=7
4 T 12 I
0 3000 6000 9000 12000 15000 18000 0 3000 6000 9000 12000 15000 18000
Output Frequency (MHz) Output Frequency (MHz)
ERATHRFHD MO 2 MBERN ( HhRBE ) 2ANHER
o
5-8. B aREA iR HIRERERHXR 5-9. AR RinA I REHRABEPRR
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5.8 EGHE (£)
-10 -10
—IN A
— ==\ /~
-15 / ~ —-\_;_\— 15 /-/’
o
= 20 A 3 /
g f VA | = A
[0} ©
§ 2 :
= = -25
P [0}
L 30 B /\?\ ﬁ\,\/\j\’\ /\ A/ g d
2 VA Y U |2
© 11 A < -30
é -35 V =
LWL ANV T N |
I 40 A | “’
° Y T
5 UV\ / Single-Ended, Ta = -40°C T
3 45 —— Single-Ended, Ta = 25°C g -40 N,
@ vV — Single-Ended, Ta = 85°C 3
-— Differential, Ta = -40°C —— Ta=-40°C
-50 — Differential, Ta = 25°C -45 — Ta=25°C
—— Differential, T = 85°C —— T, =85°C
55 | | | | 50 I I
0 2000 4000 6000 8000 10000 12000 14000 16000 0 2000 4000 6000 8000 10000 12000 14000 16000
Frequency (MHz) Frequency (MHz)
BIRMAThE
5-10. ZPEREN TH ZIRER 5-11. 4 SRER I T B IR B R
3 800
238 — Ta=-40°C
06 — Ta=25°C s 7
' ™~ —_— TA =85°C 750 /
2.4 g /
\ /
2.2 \\ / . 725 //
n N / 8 700 V4
2 18 N/ K /]
= 16[—/ < g 675 A
L 14 ©
w 19 3 650
= o Yy
g 1 W 625 L
S o8 Z 600 /
ERTIEN EEEEEEE pd
3 04— — - — s 575 e
8 02 — = F, 550 //
0 2
02 525
04 500 /’
06 /
475 /
0.8 L
1 450
0 05 1 15 2 25 3 35 4 45 5 50 -30 -10 10 30 50 70 90 110 130 150
. . . . . ) o
Output Frequency (GHz) Junction Temperature (°C)
EMBEEXTNE , F48 = IMRRE,
5-13. RE A RERED
5-12. % th B HHIER
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5.8 AR (&)

iyze | wiites | Heip B

[ e ——

«» s | (@e® /19y iV 250655 40.0ps/pt
«® 0 w sample

@ s | L RLA.0M
e [zeoekz || Man November 27,2023 15:22

1£ 300MHz 8 HIA=ET
5-14. \EiEE AR E g

25.0GS’s  40.0psipt

sample
RL:1.0M
November 27,2023 15:

£ 300MHz % IR T
5-15. BEFEARERE
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6 ¥ 4H 1% 8H
6.1 Bk

ZBRGEONENSEE B8 -1 AUXCLK i, Ert4mHinERgEE, ZMERUEH AR4HEE |, t
AT LAEN Fia AR TD M. SO EAEETRENRES . AUXCLK mitHMEZIMIHN K EEETH
N ERERE  HEETEEHHER (CML # LVDS ) MIhERL 5,

6.1.1 I 3REEE

e AT EREF AUXCLK I ERAARSH 2 5E, B R8— N/ 55MEs , T AUXCLK B—
N SREs N E D INES o

£ 6-1. PR CHE

£

SPI AT 4RTESE M

PIN W&REsEE

xR

SR

ES:Ea

2 IER

T (1R ) ’RE 50% =L

hREH

AUXCLK

BRBA

g 43

R

D | D | DY | « | R

B = T4 < 240

T (1 BRI ) ’E 50% SZEL

6.2 ZhRESHER

MUXSEL

CLKIN

DIVSELO

CLK_DIV

DIVSEL1

SYNC

VCC_CLKIN
VCCO1 (x2)
VCC23 (x2)

VCC_AUXCLK

GND (x8)
NC (x2)

\/

Windowing
and Capture

-+
—

rb_CLKPOS
CLKPOS_DLY_STEP
CLKPOS_DLY_STEPSIZE

SCK
SDI

MUXOUT

Digital
CS# Control

AUXCLK_DIV_PRE

SYNC

[r24]

CLKOUTO

CLKO_EN

CLKOUT1

MM

CLK1_EN

CLKOUT2

1 CLK23_EN

— +2,3,..1023

O
SYNC

AUXCLK_DIV_BYP =[\

AUXCLK_DIV

CLKOUT3

AUXCLKOUT

MMM

6-1. AL B
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6.3 451415 B8
6.3.1 LEBE

et L, LBREM (POR) 2 FMAETEREMNRIARES , FHABRSVND MR ENM, EFLBEEMK
DT, 2EIdMADHEE  BRRERAE 4 BAHEREE. ERENEEFST 100us , AEBNHMTFRHAT
HE  UWBRERZEMN. STFERARHN St LBEEMLCERREABETRE , BHRMAEENERR
Do DMBMARSE , BRFREZ L.

ESPI BE&HPEA RESET =1 AU T LS , HEAEBEE—HEFNME. YAPRBARZ—/I 51788
B , RESET M BH1TES. SPI BL AT HXLERSBEEIMENRE,

REZHRMHEEEF LLEMNIIE , ETWHLZITELFIHMEFRMARRNEE , LAHREFEREAN
HESHERT. Hit, TI BiE POR ERHTRHEM. XAELSHE RESET = 1 KX, TEAIXNMEME
fb T FERHITRIZZRF RESET IREME 0 KBBREMM, BIEERFHRA SPI BLZEET , REENEM4HBK
LKIEFE SPI EAZRI K.

6.3.2 REZ =R

ALLRESER , WERTRAESIREBEHRT AR, WRARITEIFEFE CLKOUTX_ PWR LAERHNERER
E , REAABRBFERRIM2EBILEEERENE,

ATFSAmEMEMINENIRER , SEEESTHERE, FEX 1 ERTRABEEESBEANXR,

BE =0.65 x {78 — 351 (1
FERX 1 Z2EEE. FHRARIZAHIRNES (SHR=ZDBG , RANSEH ) CIBNBENALE., B
EEBENSLBTANEE 2 BNSEHAERELR 13°C , HHTF 20 M,

6.3.3 BHehia H

ZER AN Em B S | XEH B EAEBNRE, XTESEFTIANEM AUXCLK fHiHo.
6.3.3.1 f1 6058 I B )# 58

WMESARXAEERFRES , TAERLNBME , 5 CML £,

VCC

50 Q

» CLKOUTx

CLKOUTx_PWR

6-2. CLKOUT & g8

CLKOUTx_EN v LAZ A E s, EFesim bR @ CLKOUTXx PWR FEREMIZE,
5 6-2. FtehHiHzh®R

CLKOUTx_EN CLKOUTx_PWR WS
0 THER (=111
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& 6-2. NEPMHIIE (£)

CLKOUTx_EN CLKOUTx_PWR WS ER
0 &/ME
1
1
7 RAE
6.3.3.2 I ZHER %

AN ERSHRERER |, BZABRITRERRD M. XH CLK_MUX ZRE,
+6-3. N ZRERS

CLK_MUX b2 XRNE
0 ZFER +1 (E§])
1 PInERER +2, 3, 4, 5, 6, 7M8
6.3.3.3 #1815 Hi5S

F CLK_ MUX RER“Bo” , 25ERN 2, 3. 4, 5. 6, 7 H 8, iIXH CLK DIV Fi&E., RS0,
T AR EMEREFEES CLK_DIV_RST ZM 1 £1#25 0,

5= 6-4. B 3ER
CLK_DIV o 3E Eopad g

RE TEA
50%
33%
50%
40%
50%
43%
50%

Njola|slw|Nv| 2| ol
o Njo|a|s~|w|N

6.3.4 AUXCLK %
AUXCLK % H o] BAIR 30 46 AR R ST B 4P AU B8 44 , 20 FPGA. AUXCLK #iHH E A aTmEH H4& =X LVDS = CML,
6.3.4.1 AUXCLKOUT %4 #=t

AUXCLKOUT # i X W4 2N LVDS M CML X, BEEXNATE , LETER IREN , L TREFERINER
b

7 6-5. AUXCLKOUT BRXFE &

AUXCLKOUT_FMT -5 ¥ mEASTH 3o HH BB HE
0 VDS = . ;J;Eﬂ AUXCLKOUT_VCM # 174
£
aE
2 CML 5;}13%\5& AUXCLKOUT_PWR 3 | Fal4sfe
= vee TR

6.3.4.2 AUXCLK_DIV_PRE 7] AUXCLK_DIV 5%75%

AUXCLK_DIV_PRE 73188 #1 AUXCLK_DIV 735188 i F AUXCLKOUT #iti. &4 A AUXCLK_DIV_PRE %
SRESHE T4 , LABE4R AUXCLK DIV 23R8 AN 3.2GHz HEK. 2% AUXCLK DIV F2B% B RHEHK
B, BZEEFRR 50%, FD AUXCLKOUT £ 4iigsi9@id SYNC #M#TRS , N AB SN EUSIES,
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% 6-6. |/ N 2 5B PR
foLkan (MH2) AUXCLK_DIV_PRE AUXCLK_DIV Eo¥seH

[1. 2. ..1023]

feLkin < 3.2GHz 1, 2, 4 +1, 2, 3, ..1023 [2. 4. ..2046]

[4. 8. 4092]

- N [4. ..2046]

3.2GHz < fo kN £ 6.4GHz 2, 4 =1, 2, 3. ..1023 [4. 8. 4092]
foLkin > 6.4GHz +4 1, 2, 3, ..1023 [8. 4092]

6.3.5 SYNC # A 5|}

SYNC 5|MIAF SYNC MBE O, XLESIHURAERIRABE , HEERNHN 50Q LixikiE , XHFTHE
BHE, Yt oNEs (S HR4H AUXCLK ) EERSBEEZHRHRLSH , NEE SYNC A, X FE S
#WX , FEZE SYNC #i A,

SYNC ﬁﬁjuﬁﬁﬁ)ﬁ' % CLK_DIV. AUXCLK_DIV 1 AUXCLK_DIV_PRE 7588 , L@ T & L8z B AL
REBGRE—X, 3, AFRTURS S84, SRERS S MBRAET SYNC BIMER , FaEBSH4R
o

6.3.5.1 SYNC 5/BIREEE

SYNC_P # SYNC_N 5|HARARARERBERZ, ARXRAXRBEESIET , AEY SYNC_VCM izt
REE,

5% 6-7. SYNC BIMItERE

SYNC_VCM R E

0 1.3V XFBE

1 1.1V XHBE

2 1.5V RABE

3 ZfRE (EFRBE )
6.3.5.2 BOLHEHE

BOLSHETHATEAIBRAE SYNC # CLKIN 5|z B F , MIEILEEMAREFRF , HEER SYNC M
CLKIN BEBZENEMFTEERER. ZISFHEERM SYNC tﬂ,n‘ﬁu CLKIN E#3h E’JETFﬁéﬁ B, 7ES
rb_ CLKPOS FERREM SYNC EFHAE CLKIN LFn E’Jlﬁr“o #E CLKIN 5|l LR 2 , AT LAER
SYNC_DLY #1 SYNC_DLY_STEP FEREMNZPAE SYNC LA , BUE{LIRE R R E.

‘ ‘K tsvsrerreq_piy_sTep
| I [
| K | 4 7
CLKIN | b }
i i
| 0001100000000000000000110000001
| tep_cukpos[0:31] \ (bit order reversed LSB ﬁrst MSB last)
| |
T
| 4 Toffset }
SYNC | - "
Pin Input SYNC_DLY=13 }

Adjusted SYNC
Rising Edge

6-3. SYNC R#at A%
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Windowing
Start
Set

1.SYNC_EN = 1
2. CLKPOS_CAPTURE_EN = 1
3. Set SYNC_DLY_STEP

v

Toggle
SYNC_CLR (0> 1~>0)

v

Send rising edge with pulse or
continuous at SYNC pins

\ 4

Read back position with rb_CLKPOS field

1. LSB “1” shows the SYNC rising edge position
2. CLKIN rising edge position can find with the 4
possible combinations:

i. 1

When the rising edge at the center of 32bits
readback data

i. 1M1

iii. 1101

iv. 1011

v

Program
SYNC_DLY field in delay steps to move
SYNC rising edge to optimal position with
respect to CLKIN

6-4. EO{LIREREE
5% 6-8. SYNC_DLY_STEP

WA UM SYNC_DLY_STEP 3E5R (ps)
1.4GHz < fo kN < 2.7GHz 0 28
2.4GHz < fo N < 4.7GHz 1 15
3.1GHz < fo N € 5.7GHz 2 11

foukin 2 4.5GHz 3 8

NTFE O

1. SYNC S|HIAMREFESEFEED 3ffcxn + 1.6ns WETE , AEEZMAEZE |, rb_CLKPOS FEFEX.
2. WMRAFPMrb CLKPOS FEB#HS HEZMNEMM SYNC_DLY EXRE%ERIREMFREEE | TI BIGEES
NIEM SYNC DLY B , MERERADBETLHIE L,

¥ F SYNC =17 :

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMX1214

EXXHRE 17

English Data Sheet: SNAS866


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com.cn/cn/lit/pdf/ZHCSU91
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU91&partnum=LMX1214
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com/lit/pdf/SNAS866

LMX1214

ZHCSU91 — DECEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

1. 875 N AR EEN AT 1 4 SYNC 5B EFn
2. SYNC #iRiEEHEET 6 MatshEHA

6.4 BRtFThREE KB
ZERMFUREN SR HEPREAR I HHREN, SHEABEEATTEREES

& 6-9. R IREE N RE

\—

BEE1T,

HiEfRibu 1z FB® IhBE BUFFER SRR
R25 2:0 CLK_MUX ERER 1 2
R25 53 CLK_DIV TR IRE X CLK_DIV
0x1 = +2
0x2 = +3
0x3 = +4
0x4 = +5
0x5 = +6
0x6 = +7
0x7 = +8
6.4.1 5| HERmH
LMX1214 XEFA TR rtem s, SREASJERMNLN DM REN S| HER,

BUF 2 5l B2 HIIE IR

A LEE R

CLKOUTO M CLKOUT1 ER R g% 12 &5 , ™ CLKOUT2 M CLKOUT3 fEA N HimH5IM, XL 5| MR
FERSZEABEEER MM CLKOUT, 2 CLKx_EN 5/ ASE®BF (1) Y, ANET SPI 264 HE8E.

& 6-10. W HEER %R

CLKx_EN Bl RS SPI Z& 4|
0 ERBERH ="

1 BAEERH 2

B ENEE

ZERH A EZPERERA RS HERENX T T, TEE MUXSEL 5/ ERHFER,

= 6-11. BB AL

MUXSEL ik SPI &
0 ZErpiE= 2

1 PIREEE a

23 IMBE L IF

BT MUXSEL 5|24 SPI ##HE R 2 MEsE At |, 25083 E (/2. /3 2 /4 ) H DIVSELx 5|BliZ i,

5 6-12. PR EER

DIVSEL1 DIVSELO S InRRE
0 0 SPIB=
0 1 2
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3% 6-12. DIMBSEIEE (&)

DIVSEL1 DIVSELO S RBE
1 0 3
1 1 4
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7 MR MK HE

- p=3

UTNARSPHNEETET TI SH4AKKNTE , TI THEREEBENTEYE, TINE PEARBE
RURDEATENA, FRNRIEANRERIT , LBRRLSEIEE.

71 NAEE
7.1.1 SYNC B AEE

SYNC 5| fIZBXRRERBERATHERIESBA. SYNC SIHEAHFBREMBAINED 50Q wnE , WTRAE
100Q £ 5wk,

7-1 ERTEM SYNC HABREY , AXBFHMAIRIER. EHFZ=sHA. BPN-E5UXTHRR
BARAGS (RRFZDHA ) URRARERBE @ AN S,

VCC
R1
% SYNC Input
I SYNC_P
R2
a % 500
RS < X
i
< VCC % R7 |
c
% - 50 Q
| PN
I SYNC_N
= R4
R6

7-1. SYNC I A IR
TRERTSHREENBRA :

SYNC Input SYNC Input
" SYNC_P " SYNC_P
R2 R2
a 500 a 500
VCC 7 | VCC 7 |
C C
R 500 % - 50 Q
o II |
I SYNC_N I SYNC_N
) 2
R6

7-2. RRBEEDWA

7-3. XRBE R im A

20 EXXERE
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VCC
SYNC Input %Rl SYNC Input
y SYNC_P o y SYNC_P ¢
0 ohm 0 ohm %
R2
500 500
i vee i
¢ $s00 % € $s00
R3
0ohm SYNCN ] SYNC_N
R4
7-4. ERBEESWA 7-5. ERBEREAA

1. XABEES B mWMAREETEBMERE (R2 M R3) UESANSIM E=4% VCM , H B X450k R B EE L
RIF5IH P FSIH N 2B BMZEKRTF 150mV,
a. il , EFESIH P &4 1.5V VCM , £5|H) N &7=4% 1.65V VCM , ¥ VCC 1 2.5V , B RIKRE
F 550Q , FF R2 RER 1kQ,
b. XTFRIEMAERSE , H R6 REN 50Q , LU RIE B XM ASI B X EERIRE
2. ERBEESNBERMAREERREREBESE4MALENEMETE.
a. WFRIRMAERE , HRE R1. R2, R3 M R4 B, XA EERNsIBL=EMENEERE , HE
EFE S EETESIB P 474 750 B4 RESMEFE |, f£5IH N &4 500 B4ERES ML,
b. #lan , EESASIMAFE 1.35V £EHE , BHBEMASESFTHEIREN R1=130Q, R2=165Q ,
R3=86.6Q, R4=110Q, # 8 VCC H 2.5V,

712 B RERANSIH
ETZERT , HELABMAESIH, R 7-1 5H 7T HAXMATLEX L REH S B ED,
RT71. B REARZ S EAN S| B

13
XL MBFIAL S BIRMEE, MRAEAHIXL VCC 51 ( MEIMEFRIET ) Ao
R, U R] 5 A BR B R A KBRS B
1. MEEHLRHREA , WEGABTRET 7.1.1 #HITHE
2. MRRMGER SYNC 5IH , MER 1kQ BERX L5 HIZEEE VCC,

Bl
PR VCC 5Ii

SYNC_P/SYNC_N

CLKIN_P / CLKIN_N

MRWFHBHFAA , WEINGABRAEERRBEBLEH/M 500 EpBHE,

CLKOUTx_P / CLKOUTx_N

MRRER , WEEIZRBESLERM 500 Eh B,

AUXCLKOUT_P / AUXCLKOUT_N

WMRAMEAXLESIH , NERA 1kQ BERFIX L] EEt,

CLKx_EN

1. WMRIB|/AE SPIEEHERTIET , MR L HAHBES 1kQ BHEEREE VCC,
2. MRRGEAARAYHEHBEE , WAJBEE 1kQ BERIXLLS| Et,

MUXSEL. DIVSELx

MBRERIXLS|IE , WER 1kQ BFEFX L5 M,

7.1.3 BHFE
BEEEMRERMNTME, BINEK 72 PERWAERBREN , AR TUNEMRERHFTHE
RHTEEME,
=& 7-2. MR BTRIHEFE
P =4 E2jit (mA)
CLK_MUX = Erhesig= 294
RtrPIR CLK_MUX = 48 =t 260
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®7-2. BIRNERBHE (£)

B %4 B (mA)

SYNC N OB
- 1al(g Bt (CLKPOS_CAPTURE_EN=1) 13
CLKOUT L3 25

(BMEREHEE ) g CLKOUTX_EN=1 4+6*CLKOUTX_PWR
A% 49
AUXCLKOUT AUXCLKOUT EN=1 CML(Rp=50Q) 16+1*AUXCLKOUT _PWR
B Es
LVDS 12
7.2 LB R F

ZNMARTT YR LMX2820 £ 6000MHz B4 B S HE LMX1214 U TARYIRSZ 50 BLAY , LMX1214 MK
MiNEE i, H 7T HEMFEHREN EVM EEE—E XS EREFH T LW RIEZ LMX1214 , BEBEE
WAE D A RIS ZEEH

+10 100 MHz
dém |— e
Limiter | 0.1 pF 0.1 uF
50 Q
Wenzel
Oscillator
50 Q 0.1 yuF

LMX2820

OSCIN

OSCIN#

RFOUTAN

0.0|1

RFOUTAP |

6 GHz 0.01

0.1 pF

U 0§

CPOUT

18.2Q

VTUNE 4
68 nNF=—470

2.2nF

I 68.1Q

Bandwidth = 439 kHz

7-6. SLE N ] SR ER P

50 Q

LMX1214

uF
CLKIN_P

uF
CLKIN_N

pF

CLKOUTO_P

CLKOUTO_N

CLKOUT3_P

CLKOUT3_N

0.01 Wk To Phase
Noise Analyzer
6 GHz
0.01 pF 50 Q
0.01 pF
To Mixer
6 GHz
0.01 yF 500
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7.21 21T ER

RITSHIIH T A REIBRITSE
MRF2AFFFERY  TIBWESEFR , ARTREEHTLKE , BIRAARLKE,

*® 7-3. ®itBH&

B |
LMX2820 % ASfis 100MHz
LMX2820 #i H $5i = 6000MHz

LMX1214 % A B £ 6000MHz
LMX1214 i H et epsi 6000MHz
LMX1214 SriE=R

7.2.2 #4AEiHER

FEAHIH , 6000MHz @ AR B4 5538 £ 6000MHz fa Hift &, ABTHF2ERNBEREM R EAKEL, TICS
Pro R EITEL BN S FRENEERFTEIFEETR.

8 ncs pro - LMX1214

File USB Communications Select Device Options Tools Default Configurations Heip

4 LMX1214
User Controls
Raw Registers
Main Page
Calculations
Burst Mode

General Context

Field Name: CLK_DIV

Register Name: R25
Start Bit: 3

Stop Bt =5
Length X-3

Description: Sets the clock divider
value when CLK_MUX=2 (Divider Mode).

valid value for CLK_DIV is 1 to 7.

The clock divider value is CLK_DIV+1.

o TE CLKOUTO
'S 4 dBm 6000 v
CLKIN o—fi 7 CLKOUTO_EN
6000.0 wil T
o F
+2 —
— CLKOUT1
Estimate Current 586 mA f—————— PWR: 7} +7.4dBm — 6000 =
2
CLKOUT1_EN
PIN MODES |Configure Driver|  TEMPERATURE SENSOR
7 CLKO_EN MUXSEL Read
CLK1_EN DIVSELO TS ONT 0
CLK2_3_EN [ DIVSEL1 TSEN -
= —. CLKOUT2
MuxouT GENERAL F———————»pwr: 7[]+7408m | —6000 -
Tri-State POWERDOWN — s
MUXOUT_EN_C RESET CLKOUT2_EN
SYNC Windowing
Read SYSWIN Position 32 — CLKOUT3
L »pwWR: 75[+74dBm | —5000
CLKPOS_CAPTURE_EN 0 = MHz
CLKOUT3_EN
13V ~
o—i‘ — SN B
SYNC —>—1 0&: 28ps v —ellckiogik
FMT: LVDS  ~
SYNC_EN PRE-DIV DIVIDER _ = . ., AUXCLKOUT
SYNC_LATCH i R 32&,- : iT =46.875 W@:
VCM: 12V
SYNGCLR AUXCLK_DIV_BYP AUXCLKOUT_EN

7-7. LMX1214 TICS Pro % &
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7.2.3 NAEE

7-8 BEE LMX1214 S8 X 15 F LMX2820 6000MHz Wi HBEE 2 M, iHF= , LMX1214 BEF LB
LMX2820 #HEHI RS fhLk,

-90

95 — LMX2820 + LMX1214 Output Phase Noise
= LMX2820 Output Phase Noise
-100 - = LMX1214 Buffer Additive Phase Noise
-105
-110 =V A
= -115 \\
< 120 N
0 ™N
o -125 q
o ™
2 130 \
Z 135 N
2 .
@ -140
£ -
-145 : - 1 - RN
-150 s - ™
-155 : B
-160 I R N O T I 0 A S P NP S IO A e o
-165
-170
1000 10000 100000 1000000 1E+7 1E+8
Offset (Hz)

7-8. LMX1214 Erh85%H

7.3 ERAREI

BANRMMEA 2.5V R, ERERIFXEBRTERSERN HRTETL BT, AL BRI E2IRsK
WERE, T BEHIRESHEARPEANR D ERBREESHMAHEANE L , HRTERESIM. J[H4F
JLVFAARFESHMERMR 100MHz RES , Bt , EREFKDERNRAEZSEEFHFNATRERE LDO ,
HERMWER (ARZSHREFNFKBRA ) UER, WRENERNEHMN AUXCLKOUT , A - eEHE
BREMFREIRRE M AUXCLKOUT M ERIREI. BXEBNEIMNEMEN , FSH 5/MEEFZFE B .

&ix
ZERFEARREIESRE , %A LDO #TASIER , Bit PSRR FE/N, HFLREBREEREIR
A SEBEFNERFBRR,

74 %R

741 HRES

- MRFEARRHE K NABEE 500 WRFRBEIREEIMI , ESSHENERSEEXSIBNUAER,

o HEIEH GND 5|HIEE IR LML Al LA DAP,

« RABEHE CLKIN & KELIRBEENMHENES, ECRAELBRERKRRS,

o R[4 LK DAP BXZMNEA B IFiEH,

o FEREBRENBEME , Hl20 Rogers 43508 , LR H B4 H IR,

s BHEE K NRSRATAAHE  NEFREETREARES , LETHET 125°C WEBIAZLER ; LR JEEER
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7.4.2 F R R P

4> J29 328
& UCCIN = ]WCXN

e | £ RIS

381)3 . Ncs2

"’6;\

:nnn

Hot surface

TP1 TPS TP6é TPS TP8 TP4
SCK SDI SCL SDA

B 7-9. @ RHl
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7.5 F1EESMLS
D5 | D14 | D13 | D12 | D11 | D10 | Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
POWE
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 |RDO| O 0
WN
SMCL
R2 0 0 0 0 0 0 1 0 0 0 |Ken| © 0 0 1 1
CLKO | CLKO | CLKO | CLKO
R3 |UT3_E|UT2 E|UT1 E|UTO E| 1 1 1 1 1 0 0 0 0 1 1 0
N N N N
R4 0 0 CLKOUT1_PWR CLKOUTO_PWR 1 1 1 1 1 1 1 1
R5 0 0 1 1 0 1 1 0 1 1 CLKOUT3_PWR CLKOUT2_PWR
AUXCLKOUT _ AUXCLK_DIV_
R7 0 1 0 Ve 1 0 PWR. PRE 0 1 1 | AUXCLKOUT PWR | 1
AUXC
RS 0 0 0 0 0 0 0 | AUXCLK DIV.PRE |LKOU| 0 0 o |AUXCLKOUT_
DIV FMT
T_EN
AUXC
SYNC LK_D
RO | SYNCVCM [Zg”l 0 gy o AUXCLK_DIV
P
R11 tb_CLKPOS
R12 tb_CLKPOS[31:16]
R13 | 0 0 0 0 0 0 0 0 0 0 0 0 0 o |SYNCDLY.S
TEP
CLKP
0s c SYNC
R14 | 0 0 0 0 0 0 0 0 0 0 0 0 0 |APTU| 1 | LATC
RE_E H
N
SYNC
R15 | 0 0 0 0 1 0 1 1 0 SYNC_DLY “OLR
s E MUXO
R23 | 7 1 |UTE| o 0 0 0 0 0 0 0 0 0 0 0 0
N
Ts.C
R24 | 0 0 0 0 tb_TS NT_E
N
CLK_
R25 | 0 0 0 0 0 0 1 0 0 |DIVR CLK_DIV CLK_MUX
ST
rb CL|rb CL|rb_CL
R75 | KOUT | KOUT | KOUT Q;gﬂ 0 0 0 0 0 rgézy'géig b CE| 0 1 1 0
2 EN | 1.EN | 0_EN
R79 | © 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
MUXO
UT E
R86 | O 0 0 0 0 0 0 0 0 0 0 0 0 |nov| © 0
RD
AUXC | Auxc
LK_DI | LK_DI
RO | O 0 0 0 0 0 0 0 0 |VBy | vey| © 0 0 0 0
P3 | P2
EHBEERATEEHRTHE , EESBEMISHMIBREINEE | LA UHTHRE
FFEE EERIh AL
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RO. R3, R4 M R5

Lok

R2, R75

5 HEX

R7, R8, R9, R79,
R90

AUXCLK, R AUXCLK BT 8igs , MMRIEGER 1 2 8ied = HBE R79 R R0

R11, R12, R13,
R14, R15

SYNC

R23, R24, R86

MUXOUT, EIEFEE &R

R25

E ]
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751 R 578

R7T-AJHTRUEFTERNEFRFRAFTER, R 74 FRIENAEFERFEBUBNANRENVE |, H
BERRERFEFRAR,

R7-4. BUHETER

B ®E e aa
0x0 RO 7511
0x2 R2 7512
0x3 R3 7513
Ox4 R4 7514
0x5 R5 #7515
0x7 R7 7516
0x8 R8 7517
0x9 R9 #7518
0xB R11 7519
0xC R12 15 7.5.1.10
0xD R13 7511
OxE R14 5 7.51.12
OxF R15 75113
0x17 R23 751.14
0x18 R24 7.51.15
0x19 R25 7.51.16
0x4B R75 75117
Ox4F R79 15 7.51.18
0x56 R86 5 7.5.1.19
0x5A R90 15 7.5.1.20

EZENNVIHRRBEESEHTENNERET, R7-5BF TEATHES PIHRXEHRD,
® 7-5. A BRIRBERB

wAxE | RE | Lk
REXE
R R B
EAXE
w W [BA
EHRRIE
-n | [ EHEHESRAE

7.5.1.1 RO 7728 ( ¥ = 0x0 ) [Z L = 0x0000]
#7-6 27 RO,

REECE &,
#z 7-6. RO FEFeF B8
i £ E3) = E:
153 | RKE R 0x0 FEFBREREA 0x0,
2 POWERDOWN ®/E 0x0 FEERBNEDERS. HSEBNRSRETE,
EES T ®/E 0x0 FEFREEA 0x0,

7.5.1.2 R2 178 ( "% = 0x2 ) [E1Z = 0x0223]
x£7781R7 R2
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REFSCER.
£ 7-7.R2 BEFEHRFRIUHA

fr e ] uiy e

1511 | RIRE R 0x0 FEFERHEREN 0x0,

10-6 | kWE RIW 0x8 FEFERHEREN 0x8,

5 SMCLK_EN B 0x1 BRARSHERESE, XEEIMERERETHRLEN , FEB
HRERRROER TR TR B2 BETURRZM , )
B LB IRAH R R

4-0 RIFE R/W 0x3 FZFERRERN 0x30

7.5.1.3 R3 F178: ( ¥ = 0x3 ) [£ 1L = 0XFOFE]
K7-8ERT R3

REZSCER,
£ 7-8. R3 a7 B8
iz e E3] s e
15 CLKOUT3_EN BB 0x1 B H CLKOUT3
14 CLKOUT2_EN BB 0x1 /B8 B CLKOUT2
13 CLKOUT1_EN BB 0x1 /3 CLKOUT1
12 CLKOUTO_EN BE 0x1 /B8 CLKOUTO
11-0 RIFE R/W OxFE FZFEBRERN OXFE,

7.5.1.4 R4 F1788 ( R = 0x4 ) [£1 = 0x36FF]
RTIRTT R4

REEPCE &,
£ 7-9. R4 BERFHRIUHN
f FB kA =y i
15-14 | KRR R 0x0 FEFBREN 0x0
13-11  |CLKOUT1_PWR RW 0x6 RIE CLKOUT1 Wy HTh =R, EEA , WENH LI EREE.
10-8  |CLKOUTO_PWR RIW 0x6 &% CLKOUTO My HiThR, EMA , NENEHLIERES,
7-0 | REE RIW OxFF NEFBRESN OxFF,

7.5.1.5 R5 & 178r ( "% = 0x5 ) [£1£ = 0x36F6]
RT7T-10BTRT R5

REZCE R,
& 7-10. R5 FEERF B A
1 EY %E /iy E:
15 RINE R 0x0 FEFREEN 0x0,
14-6 KIE R/W 0xDB FZFERYRIERN 0xDB,
53  |CLKOUT3_PWR RIW 0x6 & B CLKOUT3 W HINE, EEA , HANHEIERES.,
2-0 CLKOUT2_PWR R/W 0x6 RE CLKOUT2 Wi HiTh=®, EMX , XEMNHmEHERES,
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7.5.1.6 R7 1788 ( ®¥ = 0x7 ) [E 1L = 0x543F]
2% 7-1MRBT7T R,

IJ/E/L,\%%O
® 7-11. R7T FHERFREHA
i 7B Bl a/fy %
15 RILE R 0x0 FEFBREREN 0x0,
1413 | REE R/W 0x2 FEFBREREN 0x2,
12-11 | AUXCLKOUT_VCM R/W 0x2 £ LVDS #RT , iR BB b AV 1R, Hftd g X 72k
EZFE.
0x0 = 1.2V
0x1=1.1V
0x2 = 1.0V
0x3 = 0.9V
10-9 REE R/W 0x2 FEFBRERERN 0x2,
8-7 AUXCLK_DIV_PWR_PRE | /B 0x0 B AUXCLK BIBRZ) BRIM IR, EHlA , XNAH LI RAE
Iglo
6-4 KT R/W 0x3 BiZFBRERERN 0x3,
3-1 AUXCLKOUT_PWR R/W 0x7 {43 CML R 1& B AYXCLKOUT M sh =R ( H b H g X 28
ZFEER ). EMA , NENEEHIEREE,
0 RILE WE 0x1 FiZFBRREN 0x1o

7.5.1.7 R8 F1F88 ( R%¥ = 0x8 ) [E1Z = 0x0120]
2% 7-12 BT R8,

EZEC &K,
#* 7-12. R8 HEHRFR U A
1 FB £ 3] . £iA ok
15-9 RIFE R 0x0 FiZzFBREEN 0x0o
8-6 AUXCLK_DIV_PRE R/W 0x4 REMD MERE. Mo MeshiEmd XN FRETF 3.2GHz,
AUXCLK_DIV_PRE=1 it , #EEHEFFE R79 RENE
0x0005 , ¥ R0 4%%2 {8 0x0060 ( AUXCLK_DIV_BYP2=1 ,
AUXCLK_DIV_BYP3=1) , BRTF3IEL4 AUXCLK_DIV_PRE f&
BRE,
ox1=/1
0x2 =/2
0x4 = /4
5 AUXCLKOUT_EN BB 0x1 B AUXCLK ¥&%:,
4-2 KIFE BB 0x0 FizFBREN 0x0,
10 |AUXCLKOUT_FMT B 0x0 PE$ AUXCLKOUT i tH 9% IR 3D 3845 K
0x0 = LVDS
0x1=1RE
0x2 = CML
0x3 = RE
7.5.1.8 R9 Fi7&% ( W% = 0x9 ) [E1L = 0x0020]
F7-13 87T R9,
REEC E 3R,
30 XX Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMX1214
English Data Sheet: SNAS866


https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com.cn/cn/lit/pdf/ZHCSU91
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU91&partnum=LMX1214
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com/lit/pdf/SNAS866

13 TEXAS

INSTRUMENTS LMX1214
www.ti.com.cn ZHCSU91 — DECEMBER 2023
3k 7-13. R9 FEH/FRUHA

& e ] uiy 88
15-14  |SYNC_VCM = 0x0 &8 SYNC BIMMABERRE. W FIRBAAA , BFRA

RE ; EXTERBEAA , UUBAREH IR , T UAEAR
&, SYNC DC 3| EM4MFE 0.7V E VCC BER , BFEHK/DHR
KESEIR,

0x0 =1.3V

0x1=1.1V

0x2 = 1.5V

0x3 = E2H

13 SYNC_EN BB 0x0 BRAMBNESER  HATERANMERRERK, ATSHM4
S

12 KRIFE BB 0x0 FZFERERER 0x0,

11 AUXCLK_DIV_BYP BB 0x0 4233 AUXCLK_DIV %3785 , SMEEEM AUXCLK_DIV_PRE #5188
$K18 AUXCLK %, R{X#E AUXCLK_DIV_PRE=1 R , RS
I AUXCLK B9 30H 1 WS HZ—. EXI1 2450, BERITUT
5%0

1.3% 8 AUXCLK_DIV_PRE=1

2. BIRIGE 7R R79 RIENE 0x0005

3.4 R90 42 H 0x0060 ( AUXCLK_DIV_BYP2=1 ,
AUXCLK_DIV_BYP3=1)

4 3% AUXCLK_DIV_BYP=1

MBFRFHE AUXCLK WE DR 1, NPFZAIRER 0o

10 KFE BB 0x0 FZFERERER 0x0,

9-0 AUXCLK_DIV R/W 0x20 RE AUXCLK 950288, M AUXCLK_DIV_PRE 2H & K% A5
RYUIR < 3200MHz, A AUXCLKOUT SRR MR < 800MHz , LA
SIRIERR

0x0 = R &

0x1 =R&

0x2 = /2

0x3=/3

Ox3FF = /1023

7.5.1.9 R11 %8 (% = 0xB ) [E1Z = 0x0000]
RT7T-14BRT R11,

REFCE R,
£ 7-14. R11 FEH[/FZRHHA
fir Ex R L] A8
15-0 rb_CLKPOS R 0x0 174 CLKIN S5 EF MBI F SYNC EFREVRER | ZHRER

M LSB FFiaH#1E MSB &R, E/MIER K CLKIN FFH — M
F, BH SYNC_DLY_STEP FEBHBEMNIERIEHF . rb_CLKPOS By 5
—IMRE—NBRARSEEBURS , ERBRE LR THTHE
EfE, CLKIN EFARHM LSB 2 MSB HFA MEBUMENFIIR
R, BEOREHE T, REHR CLKIN LA ELR CLKIN
ESAPAMERLSKTATITE SYNC_DLY WE , NTTERRE b
HEK SYNC 5|B £ SYNC 55 Mg & i E MR At AL

7.5.1.10 R12 H##88 ( fR® = 0xC ) [E{ = 0x0000]
x£7-158R7 R12,

BREECE &,
& 7-15. R12 FEHRFRIES
fr FR 3R e Ai4 L
15-0 rb_ CLKPOS[31:16] R 0x0 rb_CLKPOS FEH MSB,
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7.5.1.11 R13 #1788 ( % = 0xD ) [£1Z = 0x0003]

£ 716 ER7 R13,
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RHA0040C

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— | 92
6.1
-
03
02
DETAIL
OPTIONAL TERMINAL
TYPICAL
1
1 MAX
i jﬂ = = e SEATING PLANE
o.osj
0.00
4.7 +0.1
2x[45 (0.2) TYP —=
%6x[03] 11 ‘ 20
-7[ YUUUUUUUUY 3
e | = EXPOSED
773 i | &4 THERMAL PAD
) 1
) i d
2X
. 41 1 sYmm
45| —=-+—-—-— f————— L =- —
[45] = ‘ ¢
) ‘ -
SEE TERMINALJ/ = ‘ -
DETAIL D) [ [
o 3/ ‘ — 30
nnnnnnnnnn| aox 03 0
40 \ 31 0.2
PIN 11D SYMM 0.1 [C|A|B
(OPTIONAL) ¢ 40x 03 . |® 0.05@)

4219053/A 09/2016

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.

www.ti.com
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RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
J4.7)
SYMM
‘“’“Gﬂ%%ﬂ SlESt]a]
i} | o
40X(025T i %)7777777‘77‘(
4X
‘ (1.35)
(®0.2) TYP ‘
VIA #
MO O | O T -
(0.75)
SYMM ) 4 \ ) Tve h (5.8)
Qi’i[i]"*"7’7’7‘+7’7’7”*@"7’T (1.5)
P o o . O - B
36X (0.5) | |
Lo || &
‘ | ‘ ! [i] 21
I
(R0.05) ! 10 e 1
e | | |
I 11 ! 20
| ©75)TYP ‘ \
i 4X(15+] 4x135)L i
= (5.8) \
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
= SOLDER MASK
D/METAL 4 OoPENING
\SOLDER MASK ‘t /,\METAL UNDER
OPENING S SOLDER MASK
NON %%I%?,EERDMASK SOLDER MASK
(PREFERRED) DEFINED
SOLDER MASK DETAILS
4219053/A 09/2016
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.
www.ti.com
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EXAMPLE STENCIL DESIGN
RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
(1.5) TYP
X (J1.3) r ﬂ (R0.05) TYP
40 ! ! 31
- 130060800
| ‘ ]
R |
\ \ ] \ 30
el T o
40X (0.25) i] w | D
‘ — ]t - -
=al | ==l
; @] @) | @) — O | TYP
|
s CO | L] o
¢J | Clj (6.8)
=G OO O CO
36X (0.5) | I
D | D
s . |
10( ] ) O 4 < - [?] 21
= O0a0R00aE
‘ 1 ‘ 20 |
SYMM \
I ¢ ‘
! (5.8) 1
SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
EXPOSED PAD 41:
69% PRINTED SOLDER COVERAGE BY AREA
SCALE:15X
4219053/A 09/2016

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

design recommendations.

www.ti.com
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMX1214RHAR ACTIVE VQFN RHA 40 2500 RoHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214
LMX1214RHAT ACTIVE VQFN RHA 40 250 RoOHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225870/A
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RHAO0040C

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

u o
©oPR

PIN 1 INDEX AREA—|

SEE TERMINAL
DETAIL

PIN 11D
(OPTIONAL)

[J47 +0.1 ————=
2X14.5
11 | 20
JUuu U{U Uuuuy
= ‘ - EXPOSED
o \ /Q THERMAL PAD
D | 1
) | -
:) 41 ‘ C SYMM
B [ R
D | -
) ‘ -
= | -
) | -
\ c:J

30 ‘L 03
40X 5

= :
@ﬂﬂﬂﬂ@ﬂﬂﬂ@

SYMM
¢

5
40X 3

oo

1
in
DETAIL

OPTIONAL TERMINAL
TYPICAL

0.3
0.2

(0.2) TYP —=]

&

0.1 |[C|A|B
0.05()

4219053/B 03/2021

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

VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD

RHAO0040C

OPENING

@a4.7)
SYMM
= 16880 @9—9@ 3~
1@ | mmE"
I 5 I
40X (0.25) . ! S
@0.2) TYP% | ¢ g (1.35)
VIA
MO O | O 1 -
SYMM . 4 ‘ = ‘$J§> )
Q“”‘Eiij ’’’’’’’ T ****** *Eiiff’*‘}* (1.5)
w00 e
36X (0.5) \
o | |
- | -
10 | ‘{bf i ! [j:]zl
| ‘ ‘ |
(R0.05) _ LI 1
@~ g @*B{
| 11 |
| (0.75) TYP —|=—=|
‘L ¢4X(15)*J 4X (1.35) L J
= (5.8) -
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX 0.07 MIN
ALLAROUND’1F ALLAROUND’lr
U/ LS e
T~ SOLDER MASK i T~ _METAL UNDER

N /

SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4219053/B 03/2021

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
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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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