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2.4V < VCC < 2.6V, -40°C < Tp < +85°C. MA!{i,2 VCC = 2.5V, 25°C %k FIMME ( BRIESTH U )
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2.4V < VCC < 2.6V, -40°C < Tp < +85°C. MA!{i,2 VCC = 2.5V, 25°C %k FIMME ( BRIESTH U )
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P jitJE FNE i H I D RE O Ee LERTLTPN -45 dBc
P it FN B H T DhFE 5/ OE=0 LR 21PN -40 dBc
¥F# 0 (SCK. SDI. CS#. MUXOUT. CLKx_EN. MUXSEL. DIVSELx )
Vi, AN L SCK. SDI. CS# 14 33 Vv
L NG CLKx_EN. DIVSELx. MUXSEL 1.4 33 Vv
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5.8 SLAVREE
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Output Frequency (MHz)

B 5-7. RS AR DR SMA IR RFKR
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5.8 JLAIRHE (52)

10

9

8=

AT

NN T~

6 ™~
€ 5 N N
g , \-\ Va
B N\ \
g N
i i\
3 1

0 M

-1

2| — Ta=-44C

— Ta=25°C
3| — Ta=85°C
P

0 3000 6000 9000 12000 15000 18000
Output Frequency (MHz)

10
8 — \f\—\‘_—‘
S|
et~
) Nuaval
E ,/“\/ﬂ'\/“\ —-\\
8 M\\/’\\" i‘f N
5 At RN
2 DT~ Y N\
& 0 Y/
3 Ll AN V)
3 N-H o
Y I
£ — Outx PWR = 1 t
[ 6 | — Outx_PWR =2
T | — Outx_PWR =3
ol || — oubcPwr=4 N1 RN
- [ | — Outx PWR =5 \/
—— Outx_PWR =6
-10 [——| — Outx_PWR=7
2 [TT T 1T

0 3000 6000 9000 12000 15000 18000
Output Frequency (MHz)

3T BR AT A R o AR (HLTERRAR ) Z AR B A

0 05 1 15 2 25 3 35 4 45 5
Output Frequency (GHz)

&l 5-12. % 25

Ao
K 5-8. Zra R SR TR SR E R KRR & 5-9. Zrpas i B HTh & 5 ThRAMBE MR R
-10 -10
K
5 NA = 18 f’,’
_ S
g 2 ‘\ T € 2 /
8 8
3 -25 / A/ = 25
2 aol AN e VY™ A £
£ =
LAV 1Y g
S -35 2
VL ANV 1)
2 \ AN 1 § %
o T
§ VV / Single-Ended, Ta = -40°C 2
g 45 —— Single-Ended. Ta = 25°C 8“1
@ VIV —— Single-Ended, Ta = 85°C 3 /
—-—- Differential, Ta = -40°C —— Ta=-40°C
.50 ~— Di ial, Ta = 25°C -45 — Ta=25°C
- Differential, Ta = 85°C —— Ta=85°C
55 I I I I .50 T T
0 2000 4000 6000 8000 10000 12000 14000 16000 0 2000 4000 6000 8000 10000 12000 14000 16000
Frequency (MHz) Frequency (MHz)
K& 5-10. S 3T B R & 5-11. BB T B IR
3 - 800
— Ta=-40°C
2:: — Ta=25% %
24 ~ L — Ta=85°C 750
2-; o 725
7 18 g 700
3 16—/ 3 675
g 14 S
3 45 8 650
g 4 o 625
S 08 2 00 /1
2 o6 — ®
2 04f—= = — = — = 575
S 02 e ¥, 550
0 o
0.2 T 525
0.4 500
:gg 475
-1 450

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature (°C)

FEWT R I, (IR = SRR .
&l 5-13. LA E %

10 ZEXXriRiE
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5.8 JLAIRHE (52)

7 300MHz it 4 F 7 300MHz it 4% T~
B 5-14. @185 H BLER B 5-15. BIEEAH BLE R H
6 4N B
6.1 HEid

AT A TUA ER B B —A AUXCLK %t o 3B ehan th IS 3 A0 R . a8 n] DU OIS B AR R,
A AR T4 NI e T 0 0. BRI B L R B A T AR T R G0 . AUXCLK it AR ST R, Tl (KT
DU ER BRI | B i RE i 20 ( CML A LVDS ) M3 485

6.1.1 Wiz H

3 Wi VR A AT AUXCLK it A5 P S AN PRk (10 20 AL ) Bk b AT — A 380088, 10 AUXCLK A —
AT AR AN T A o

R 6-1. S AEE

25 SPI W 4w E PIN 7T 4mTETE E R
G £
i 43R 2.3, 4, 8 2. 3. 4 TR (1 BRAN ) B 50% A
IhER ) 0. 1. =7 &
iy 1. 2. 4 % RS = BN x 41401
)/\ y " N
AUXCLK PRl %ol 1. 2. 3. 1023 pe FHOPH (1 RS ) Y 50% %Lt
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6.2 ThEET5 HEIE

MUXSEL CLKOUTO
CLKIN CLKO_EN
CLK_DIV
T CLKOUT1
DIVSELO ~
SYNC
DIVSEL1 1 :
B CLK1_EN
Windowing
SYNC and Capture
‘ ? CLKOUT2
VCC_CLKIN . aw
VCCo1 (x2) £ g
VCC23 (x2) g ;\ E‘ 1 CLK23_EN
VCC_AUXCLK < g‘
Ca
GND (x8) N
NC (x2) CLKOUT3
SCK
SDI Digital AUXCLK_DIV_PRE e =,\
Cs# Control - AUXCLK_DIV EAUXCLKOUT
MUXOUT — +2,3,..1023
SYNC
SYNC
b
&l 6-1. ThRETTHERE
12 PRI
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6.3 REMEULEA
6.3.1 LB Efr

AafE LR, EREA (POR) 2 T A7 S EAONERAIRGES |, IR A WESHLN  Sias R AL, £ B R ALK
ST, 2l g aiia , HizastRIME 4 il Z2ohds. £ BEPUGER 100us , 85 B HAh & 17 282517 4
2, DRZEN O AAFAER ARSI | 8300 LS Ao IE W KA Hig T RIF , Ha8HEFERI IR
Mo IRIAANISBRE , B AR AR

A AE SPI B4 F'5 N RESET = 1 RPATHA LR A2 AT, 10 B8 W — AR ik . %t 53
—ANFAASET BN, RESET fiex HATIHRR . SPI AL Hl TR ERASE B R 1 E .

g BAT B8 L ALIhRE | (A AT RE2 32 ISR LR 5| B_EAS R THE R 5200, JCHL R AR A7 A S A I
PESHIEOL T . Bk, TIHEWAE POR JE#HATHAF R AL, XAl 4ifE RESET = 1 RSP, Al 0 A7 Ho A
AP ST MAE B RESET W& Hl 0 RiGERE LA RIMEAE RVFHIIRK SPI BT |, BAF B AL thif s
fEJ5 % SPI 5 N Z Tl e -

6.3.2 B [EE/EEE

A UABl B, DAMEREAT AR BRI i AL AT R . LRI 4 T BB AU 5 I % CLKOUTX_PWR DL it T 2 S A%
SE , B AP R B 7 HE AR R A A 1 AR IR B IR SR A AR AL

I A4 AT AR D RE RO DI AARRL , S5 IRE R T IR . R 1 R 1A AT 5 AR TR R R
Temperature = 0.65 x Code - 351 (1)
JikeEs 1 RIRAEN . BRI LML ER AT (BRI SO ) IR LS 2. SKEPRR

JE5 e AR AU G 2B TR P 2 1] B e A DL A2 4k 13°C , A= T 20 MRS

6.3.3 4/ Br il

Zean A DA S B, Sy I P AR (R AR . XA ARSI AUXCLK it -
6.3.3.1 WF a4 A

Bt e P AR AR OT R 30, AT R BB, 5 CMIL 2B 4us

VCC

50 Q

» CLKOUTx

CLKOUTx_PWR

& 6-2. CLKOUT #i &2 rhae
CLKOUTx_EN {7 7] LAJA Fl %t 25 i 3%« b o 0% Dh R mT @ik CLKOUTxX_PWR F B i & .
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& 6-2. R e Th=E

CLKOUTx_EN CLKOUTx_PWR SR
0 ENETH =L
0 /ME
1
1
7 YN
6.3.3.2 I #h LI A FH 2R
VU F B Bl AR AR [R]  (EZA0I8E ] 4 55 BE B 0. X H CLK_MUX € o
R 6-3. eI BEHS
CLK_MUX B0l ZHRFIE
0 i +1 ()
1 S AR A +2, 3, 4.5, 6, 78
6.3.3.3 IR 44 2%

¥ CLK_MUX &N “Cai” |, 44fEN 2. 3. 4. 5. 6. 7 8 8. iXH CLK_DIV & . fiFIK &4
I, X AR R S8 R 75 2285 CLK_DIV_RST A7 M\ 1 1404 0.

R 6-4. B BF 4 Ias

CLK_DIV 4y e F2W
0 178 ESEL
1 2 50%
2 3 33%
3 4 50%
4 5 40%
5 6 50%
6 7 43%
7 8 50%

6.3.4 AUXCLK #4/

AUXCLK %y H4 7T LADR S fd F AR 7 (1 284 |, 11 FPGA. AUXCLK %44 G 1T 4 fdm B 4% =8 LvDS & CML.
6.3.4.1 AUXCLKOUT #yH#& =

AUXCLKOUT # A& Ul g2y LVDS 1 CML #3. #RIEM XA, SR TR S T mFRN |, Al REFE EAME
gt
% 6-5. AUXCLKOUT # X518
AUXCLKOUT_FMT R i T Fes
0 LVDS % s :jﬁﬂ AUXCLKOUT_VCM #47 %
"+
[piites
NEEDALEN i} \ -
2 CML 500 % Voo AUXCLKOUT _PWR # | AT 4 f&

1T 9tE
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6.3.4.2 AUXCLK_DIV_PRE Fl AUXCLK_DIV 4}#is&

AUXCLK_DIV_PRE 7} #igs#1 AUXCLK_DIV 734 #% Fl T- AUXCLKOUT #ith .
DA f% AUXCLK_DIV 73 #iigs 4 AN~ 3.2GHz AR . 4 AUXCLK_DIV A~ 2 15 % H A& 4 5% i
SYNC HHEHATRIA | T A] 85 Z A8 SE LR

AT 0L
i, A E 50%.

P AUXCLKOUT 43t 38 it

% 6-6. |/ N 1 Jias BR il

WZfE H AUXCLK_DIV_PRE 73

forkin (MHz) AUXCLK_DIV_PRE AUXCLK_DIV EAFITEE
[1. 2. ..1023]
foLkin < 3.2GHz 1. 2. 4 +1, 2. 3. ..1023 [2. 4. ..2046]
[4. 8. 4092]
. . [4. ...2046]
< + +
3.2GHz < fo N < 6.4GHz 2. 4 1. 2. 3. ..1023 M. 5. 4002]
foLkin > 6.4GHz +4 1. 2. 3. ..1023 8. 4092]

6.3.5 SYNC #} A 5/ /1

SYNC 5l T SYNC & FALHFE . I a5 Jm] R H B 2SS i i

, JFEA NI 50Q g | SO

AL, DI ph o AAE ((ARPEREEAT AUXCLK ) F 22 [F 0 Hf Z 2 SR, SYNC SN2 %/, X142

MEsa , AT E SYNC fA.

SYNC H¢tEsvr 7 [R5 CLK_DIV. AUXCLK_DIV Fil AUXCLK_DIV_PRE 7 4i# |,
o ZHE, R LARD Z A1 2 a1 dias A gl SYNC 51 ISEm , AR I Ht g

T Fe Rt —
o
6.3.5.1 SYNC 5| jiitiies &

SYNC_P #1 SYNC_N 5| JAImI R H 22 i B EL AR & 3K 5l o 2R A2 WAl & SR shinf , wl i

PASEAE T W b H 2 TR A AR

i+ SYNC_VCM fi i &3t

T
R 6-7. SYNC 5| J{IZEH B [
SYNC_VCM pros GENES
0 1.3V A
1 1.4V RS
2 1.5V &
3 Tl ( ERE )
6.3.5.2 & H4b4FHE

T AR ] T AE N B SYNC A CLKIN 5 2 1] i i
o ZHFEE R M SYNC EFFE R CLKIN FFFiE B A5 — . Al
. F| CLKIN 5] _E T s e 2 )5, ] LA A
, DA AL 58 B AR SR ]

CLKIN 4% 2 [8] FRAE AT AS UG BE 155 4t

rb_CLKPOS B #REE M SYNC J:ﬂ/“?ﬂ CLKIN _ETFAS I
SYNC_DLY #1 SYNC_DLY_STEP FEfEN % SYNC EAHT

PARAE ¥ AR RIS

JFHER SYNC Al

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMX1214

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=ZHCSU91A&partnum=LMX1214
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com/lit/pdf/SNAS866

13 TEXAS
LMX1214 INSTRUMENTS
ZHCSU91A - DECEMBER 2023 - REVISED SEPTEMBER 2024 www.ti.com.cn

'd tSVSREFREQﬁDL‘IﬁSTEP
I
I |
| oA ! y A
CLKIN | b |
I I
| I
I
| 10001100000000000000000110000001
| tep_cukpos[0:31] } (bit order reversed LSB first, MSB last)
| [
T
| “ tOffset }
SYNC | ) "
Pin Input SYNC_DLY=13 |
y
Adjusted SYNC
Rising Edge
& 6-3. SYNC Pyt /7%
16 R 15 Copyright © 2024 Texas Instruments Incorporated
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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. & O{LERIERAER
% 6-8. SYNC_DLY_STEP

fCLKIN = 4.5GHz

MAFE # LK SYNC_DLY_STEP FE3R (ps)
1.4GHz < fo iy < 2.7GHz 0 28
2.4GHz < fo N < 4.7GHz 1 15
3.1GHz < foin < 5.7GHz 2 11

8

TR PR

1. SYNC 5l i 45 et HF 2 2 Blfcpn + 1.6ns IS, A EZIRIZ )G, rb_CLKPOS FBA H 2.
2. WIS rb_CLKPOS A A7 gt G i 2 /M R SYNC_DLY [ Rk Gids S BB ARFFN (], TI @S0G
/NI SYNC_DLY {8, PAE R S/ fih AR AE A RE I -
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X} SYNC 1217 :

1. 75 Mg NI BRI SCVE 1 4> SYNC 51 ETHE

2. SYNC AR P 6 AN B 31

6.4 B IR E
A O BN S A B 2 ph S AR B - I ae A . AP AR T B DL N AR A i B A
* 6-9. BHNBEABRE

Nt

BIZAT

WA Ak

R

4213 Thee BUFFER SR

R25 2:0 CLK_MUX PEReRER 1 2

R25 5:3 CLK_DIV Tyl X CLK_DIV
0x1 = =2
0x2 = +3
0x3 = +4
0x4 = =5
0x5 = +6
0x6 = =7
0x7 = =8

6.4.1 5/ B 1H)
LMX1214 =5 T8 b s . 288 8GR B I gs % B 1 5] IR = .
DL & 5] B i e o

i HH T

CLKOUTO 11 CLKOUT1 A Bl iy 4zl 51 B0, 10 CLKOUT2 F1 CLKOUTS3 fi B /A 451 5 i
S P B 24 s e il i d i CLKOUT . 24 CLKx_EN 3 AR HF (1) I, A8 SPI 4 Hi i .

2R 6-10. %y H i 8 A e

X L] Ak

CLKx_EN BIEHHRS SPI B o5 4
0 A P I i H e
1 Jo PRl I 4 H =
Bk

AT AR b e B s R T A MUXSEL 5] i & ge ks
£ 6-11. BB RE R

MUXSEL k% SPI & &
0 22 ik, =

1 Iy B %5
S A I FE

AT MUXSEL 5] HZ 4R SPI = Hlk B o as i zUh) | 43008818 (/2. /3 8% /4 ) i DIVSELX 5| & 5%+
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R 6-12. AFELRE

DIVSELA1 DIVSELO SRR
0 0 SPI %
0 1 2
1 0 3
1 1 4

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMX1214

R 19

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=ZHCSU91A&partnum=LMX1214
https://www.ti.com.cn/product/cn/lmx1214?qgpn=lmx1214
https://www.ti.com/lit/pdf/SNAS866

13 TEXAS

LMX1214 INSTRUMENTS
ZHCSU91A - DECEMBER 2023 - REVISED SEPTEMBER 2024 www.ti.com.cn
7 ARGt
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
POWE
RO | 0 0 0 0 0 0 0 0 0 0 0 0 0o |RDO| o 0
WN
SMCL
R2 | 0 0 0 0 0 0 1 0 0 o |REn| © 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
R& | 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 . 1 o owRPRE | O 1 1 | AUXCLKOUT PWR | 1
AUXC
R8 | 0 0 0 0 0 0 0 | AUXCLK DIV PRE |LKOU| 0 0 o |AUXCLKOUT_
FMT
T EN
AUXC
SYNC LK_D
Ro | syncvem [PEEF| 0 |UGY| o AUXCLK_DIV
=)
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 “eR
s L MUXO
R23 | 75| 1 |UTE| o 0 0 0 0 0 0 0 0 0 0 0 0
N
Ts_c
R24 | 0 0 0 0 b TS NT_E
N
CLK_
R25 | 0 0 0 0 0 0 1 0 o |DIVR CLK_DIV CLK_MUX
sT
rb CL|rb CL|rb_CL
R75 | KOUT | KOUT | KOUT Qggﬂ 0 0 0 0 0 rgé??'géiy 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 0 1 0 1
MUXO
UT E
R86 | O 0 0 0 0 0 0 0 0 0 0 0 0 |nav| © 0
RD
AUXC | AUXC
LK_DI | LK_DI
RO | O 0 0 0 0 0 0 0 o |Vav ver| © 0 0 0 0
P3 | P2
P AR TR BT IR AR | (B2 E A H AR A SR N RE |, AT DAk T g AE
ATy AT ThRE
20 TR 15 Copyright © 2024 Texas Instruments Incorporated
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RO. R3. R4 f1 R5 i
R2. R75 B
E@R&Fw~ma AUXCLK. f154eit AUXCLK Tz i | ALEAEF 1 4M5 4 7522 R79 1 RO
R11. R12. R13.
R14. R15 SYNC
R23. R24. R86 MUXOUT. [B]i5 F1iE B A% B 2%
R25 Y
7.1 BHFER

BT BT SR AR A GRS IR W AR . 3R T-1 TRORBH (TR A A A A sk BN AL S TR B AL, O
HAR e a o N .

R 11 BHEER
ks BrBESH P 5
0x0 RO 1711
0x2 R2 712
0x3 R3 W713
Ox4 R4 1 7.1.4
0x5 R5 H715
0x7 R7 5716
0x8 R8 [T7A7
0x9 R9 718
0xB R11 17.1.9
0xC R12 1 7.1.10
0xD R13 H71.11
OxE R14 7112
OxF R15 157113
0x17 R23 7114
0x18 R24 17 7.1.15
0x19 R25 45 7.1.16
0x4B R75 1 7.1.17
Ox4F R79 5 7.1.18
0x56 R86 7119
0x5A R90 17 7.1.20

SR AL 1) R A i @ SN R BT . 3R 7-2 JEOR T3@E FH I 23 v o 1) R 2L 4R

R 7-2. F4F77 M RBCRS
wAxE | RB | ]
B
R R ER
BAKHE
w W EX
SRR
-n | | R MG

7.1.1 RO ¥7£8 (W% = 0x0 ) [EfL = 0x0000]
# 7-3 &7~ 7 RO,
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ACIE NS e
R 7-3. RO HF B ULH
e TR KA Bhr BB
15-3 | R¥GE R 0x0 W% Bl 0x0.
2 POWERDOWN RIW 0x0 IR B A IRIIFER A . HA 2 SRR S A2
10 |k RIW 0x0 W% Bty 0x0.

7.1.2 R2 % (¥ = 0x2 ) [FAL = 0x0223]

R 7-4 JEom T R2,

A EIE NS
R 7-4. R2 FHB/F B

A FB Bl Fhr BiH

1511 | kb R 0x0 Y%7 B 0xO0.

10-6 | RIW 0x8 W% Bl 0x8.

5 SMCLK_EN RIW Ox1 Je AR AL R AR 28 . R 8 MR IE RS AT T AT 1, JF L8
PRALE 5 BT 00 F AT ARG, (B2, RS AT LAZEFI %A
DL 2 R IE I LR A WU o 2 A 2

40 | RdiE RIW 0x3 %7 By 0x3.

7.1.3 R3 &8 (W = 0x3 ) [E AL = 0OxFOFE]

£ T7-5RRT R3.

R AR B,
R 7-5. R3 HFHRFEUH
DAL - HH STr BB
15 CLKOUT3_EN R/W 0x1 J&i Fl CLKOUT3
14 CLKOUT2_EN R/W 0x1 & CLKOUT2
13 CLKOUT1_EN R/W 0x1 J& Fl CLKOUT1
12 CLKOUTO_EN R/W 0x1 & CLKOUTO
10 | dpi RIW OXFE %7 BT OXFE.,

7.1.4 R4 F1E5% (W% = 0x4 ) [EAL = 0x36FF]

*7-6 e I R4.

p Y ETE S M
* 7-6. R4 HFHFEFBULH
fir FB i LA il
15-14 | Ryl R 0x0 W% By 0x0.
13-11 CLKOUT1_PWR R/W 0x6 W E CLKOUTT [t ThEe. (BRI , Mo LA 4 i Th 3t b i
10-8 CLKOUTO_PWR R/W 0x6 BE CLKOUTO Ml i The . (BB , % RL 4 H D)2 sl o
7-0 ENT R/W OxFF 1% Bemfe Ny OxFF.
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7.1.5 R5 &7£8% (/W% = 0x5 ) [E L = 0x36F6]
K77~ T RS,

R[] B
& 7-7. R5 7Bt
e |FB EST] Hhr s
15 |k R 0x0 A5 %7 B 0x0.
146 | i RIW 0xDB H4%F B )y 0XDB.
5-3 CLKOUT3_PWR R/W 0x6 B CLKOUT3 Hyfi i Tha. fEk , o o th T sl vn o
2-0 CLKOUT2_PWR R/W 0x6 WE CLKOUT2 m%th DA . (EBRCK | X i Th 2 b iy

7.1.6 R7 $7758 (% = 0x7 ) [E L = 0x543F]
£ 78R T RT.

R A B R,
& 7-8. R7 HHRFBULH
A FB e il =202 i EH
15 S R 0x0 %7 BemfE )y 0x0.
14-13 | R§H% R/W 0x2 iz BmTE N 0x2.
12-11 AUXCLKOUT_VCM RIW 0x2 7 LVDS BN, BB RIS A . FoAd R 2
B
0x0 = 1.2V
0x1=1.1V
0x2 = 1.0V
0x3 = 0.9V
10-9 F bk % R/W 0x2 BTN 0x2.
8-7 AUXCLK_DIV_PWR_PRE [R/W 0x0 BB AUXCLK BB K304 5 T . EROK | KR B0 % HH Th 2R stk
15 o
6-4 AR o RW 0x3 % B miE 0x3.
3-1 AUXCLKOUT_PWR RIW 0x7 {53 CML #5308 B AYXCLKOUT [ e Thae ( Hefta iy i 20 2 %
T o BRI, R H T i
0 PRt R/W 0x1 iz T Bemey 0x1.

7.1.7 R8 %1% (W% = 0x8 ) [B1L = 0x0120]
# 79 BRT R8.
Y EIE M e

+ 7-9. R8 HHFERFBULHA

fr

FB

KA

RAhL

L]

15-9

Rt

0x0

iz 7 By 0x0,

8-6

AUXCLK_DIV_PRE

R/wW

0x4

WE T IEHE . o Sas 1 b AU T 8055 T 3.2GHz. 4
AUXCLK_DIV_PRE=1 It} , i& 7 2 %5 7748 R79 i A4 0x0005 ,
¥ RO 4if2 9 0x0060 ( AUXCLK_DIV_BYP2=1 ,
AUXCLK_DIV_BYP3=1) . & FI{tLL4MK) AUXCLK_DIV_PRE {&
VIR

ox1=/1

0x2 = /2

Ox4 = /4

5

AUXCLKOUT_EN

R/W

0x1

J& i AUXCLK T %%,
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F 79.R8 HFFRTFBUH (4)

A FB ey =LA ViEH
42 |FR#E RIW 0x0 4% B 0x0.
1-0 AUXCLKOUT_FMT RIW 0x0 4 AUXCLKOUT it i H 3K 3h 2% 4 5t

0x0 = LVDS
0x1 = {#%
0x2 = CML
0x3 = {# ¢

7.1.8 R9 F175 (W% = 0x9 ) [E1L = 0x0020]
£ 7-10 JB/R T R9.
REBC SR

F# 7-10. RO FERTFEUH

™

FB

R

LA

L

15-14

SYNC_VCM

R/W

0x0

WHE SYNC 5l NS ERmE. S TRRMEHA , LIS AR
B ESHTEAMSHEA , WTCUS A mE IR | ] LR R
#. SYNC DC 3|l Ha 54 Z07E 0.7V & VCC JE[ I , A3E i M
KIE5121E.

0x0 = 1.3V

0x1=1.1V

0x2 = 1.5V

0x3 = &4 H

13

SYNC_EN

R/wW

0x0

SR A IR R4, IR R VE R IR b B SR . T2 A8t

[

12

AR

R/W

0x0

HeiZ 7 By 0x0,

11

AUXCLK_DIV_BYP

R/wW

0x0

#%f AUXCLK_DIV 438138 , LA B AUXCLK_DIV_PRE 434143
##% AUXCLK #itt . 107 AUXCLK_DIV_PRE=1 i fi] | {EAScHL
AUXCLK S04 1 Pz —. BB 1 9080, FERITLL T
%,

1.% & AUXCLK_DIV_PRE=1

2. W E 2947 2% R79 4w F5 H1E 0x0005

3.4 R90 %A 0x0060 ( AUXCLK_DIV_BYP2=1
AUXCLK_DIV_BYP3=1)

4.% 8 AUXCLK_DIV_BYP=1

WERAAE AUXCLK S0 1, WA % E N 0.

10

Rz

R/wW

0x0

iz 7 By 0x0.

9-0

AUXCLK_DIV

R/W

0x20

% B AUXCLK 40448 . i AUXCLK_DIV_PRE 2t & Ky A S
LA < 3200MHz. fx k AUXCLKOUT #iZ 4 < 800MHz , LA
TSR I T2k o

0x0 = {# %

0x1 = {##

0x2 = /2

0x3=/3

Ox3FF = /1023

7.1.9 R11 775 (fR# = 0xB ) [E AL = 0x0000]
£ 71 JERT R,
A EIES M S T
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£ 7-11. R FHERFZE Y

L. FR B vt =LA ViEH
15-0  |rb_CLKPOS R 0x0 FE4% CLKIN 155 L FH A B IR T SYNC LBz | i bRid M

LSB JFAFF/E MSB 4. ML CLKIN F 51— MR, W
SYNC_DLY_STEP FEHfisE FIEIREIT. rb_CLKPOS 23—l
JE IR AR EALRES | TR E DI A T AT E
CLKIN EFHTHIA LSB 2| MSB WA B BB FEAIER R , B
BHRFEM TR, RIEH CLKIN ETHARIALE BLE CLKIN 155 4 3]
FRER ST H T 157 SYNC_DLY fMH , MM B8 KPR EE i SE K
SYNC 51 1_E SYNC 155 A1 E I Al R LRI 7] o

7.1.10 R12 /748 (/W% = 0xC ) [E AL = 0x0000]
R T12 BRT R12,

IR [\ BC AR .
* 712. R12 87BN
A FB E=| F4 ]
15-0 rb_ CLKPOS[31:16] R 0x0 rb_CLKPOS 7B MSB.

7.1.11 R13 788 (W = 0xD ) [EfL = 0x0003]
# 7-13 JER T R13.

A EIEE M S S8
£ 7-13. R13 FER 7B
R FB HH =2o) BB
152 | ki R 0x0 %7 B RS 0x0.
1-0 SYNC_DLY_STEP RIW 0x3 WH SYSNC 42 i IR G E K, FT SYNC fii AZEIR I

I AL B AR . BB IR AR ARV R B2 T 45 7€ CLKIN 45 1) B
RATRPKE . REEHE AR ES |, ST EMEELR. W
R CLKIN $i# i S EE S |, MBCKAEIR B K e s e #h i B
R AR R CLKIN BT A e, (H72 | [EBR , 8 iR
BREEZE | B TR BORREKIE PVT L SER
AT R

0x0 = 28ps ( 1.4GHz % 2.7GHz )

0x1 = 15ps ( 2.4GHz % 4.7GHz )

0x2 = 11ps ( 3.1GHz % 5.7GHz )

0x3 = 8ps ( 4.5GHz % 12.8GHz )

7.1.12 R14 %7758 (W% = OxE ) [E 4L = 0x0002]
® 714 R T R4,

A EEEIFNSE S
R 7-14. R14 FHEFTERHA
A FB *RA FAL ]
15-3 | R¥iFE RIW 0x0 iz 7B 0x0.
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F 7-14. R14 FHRTFEHH (4)

L. FR B vt =LA ViEH
2 CLKPOS_CAPTURE_EN |R/W 0x0 JA I LR | Z A A3 rb_CLKPOS 75778 P AHXH T SYNC

HTHIN AL B . BRI AL E 2 B, 40 SYNC_CLR 114
N ARG DB R PRI BR T AL . SRR L RLER S
SYNC 51 AL 58 — A _ETHIRE Al A 3. 43 s R R 1 FLIR
R , £ SYNC BT B 7 8 FHfi e B BT A 3R SYNC {55
FEFTH) SYNC_DLY {HJ5E |, #5iZ A1 By 0x0 LU AT BEs > HL i
#6. WA SYNC_EN =0, MM ArfE |, I E il .

1 A RIW 0x1 %5 B 0x1.

0 |SYNC_LATCH RIW 0x0 7€ SYNC SIS — A TR , 450995 SYNC IRABUEAIE # %
. Al E SYNC_CLR=1 Kikks %8117

7.1.13 R15 57728 (/W% = OxF ) [E/L = 0x0B01]
* 7-15 JB/R T R15.
A EIE M

F 7-15. R15 FEBF B
R FB KA g4 B
1512 | ik R 0x0 % By 0x0.
N7 R RIW 0x16 W% 7 B 0x16.

6-1 SYNC_DLY R/W 0x0 BB SME SYNC 55 LR &L DK . A BRI DK ARG —
1) SYNC {5 BAEiR | FER 4T SYNC_DLY_STEP x
SYNC_DLY_STEP. 7t SYNC K F , T LMRH: rb_CLKPOS {t 3
W iZFBHIME , T 2 SYNC 5 5485+ T CLKIN 155 P &5 1%
B AR A 25k . 7F SYSREF kst~ |, %7 BerE T i
{EHIRE AR IEIR . KT Ox3F ME TR W TR & 2 1 i
BEK, FSE/NMIEHE , BRAMEEEA PVT FRES KA
HoK. fRERSKITEE MM | ES IR TICS
Pro it &30

0 SYNC_CLR R/W 0x1 7 SYNC_LATCH H#E 17 SYNC (55 KRB HAAN Fo iz 54
i HSE AR B SYNC 55 R FEA K HF . FEPUT SYNC Bl
P B IRIREZ R/, DA B AERRZAL— .

7.1.14 R23 {74 (Wt = 0x17 ) [E£L = 0x4000]
# 7-16 /R T R23.

A EIE M
& 7-16. R23 HFHEHFRIRY

A FB e s p-ZA v

15 TS_EN R/W 0x0 Ja A LR AR AR . I E G AR 3R 11 488 (TS_CNT_EN)
PLIEAT Bl

14 R R/W 0x1 B % BmFE A 0x1.

13 MUXOUT_EN R/W 0x0 Je F MUXOUT 3| iR zh s sl H B T =74,
0x0 = =#&
0ox1 = iR

12-0 KA % R/W 0x0 F% T B FE N 0x0.
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7.1.15 R24 %72 (fm# = 0x18 ) [E{L = 0x0000]
® 717 JBoR T R24.

RFIEC R,
2 717. R24 FHEBFBRUHH
iz FB B Fhr BiBH
15-14 | Rpif R 0x0 % BN 0x0.
1312 | Rfi RIW 0x0 % BT 0x0.
11-1 b TS R 0x0 L A I B 1 B A
0 TS_CNT_EN RIW 0x0 e L e R R . AZFUR PR JE 1S (TS_EN) A RY 38 HEff
B .

7.1.16 R25 /5% (R# = 0x19 ) [E AL = 0x0211]
# 7-18 R T R25.

IR [\ BIVC AR .
3+ 7-18. R25 A fERs 7 BBl
R FB E=| F4 ]
157 |k RIW Ox4 Y% BE N Oxd.
6 CLK_DIV_RST RIW 0x0 SRR A . R E AT I R P TR B T B A S | TE

BEHOSEEEZA B AR, RE R E NIRRT, 3
SYNC_EN = 0x1 2345 SYNC 5 IRt & 8 7 44345
o AN AR AN T

5-3 CLK_DIV R/W 0x2 2 CLK_MUX=2 ( /3 45igeieiat ) i v i Sl 0 e (e . Bt o A8 (e
4 CLK_DIV+1, CLK_DIV FIERIEAN 1 £ 7. BHKEN O &5
F IR K B A B

2-0 CLK_MUX R/W 0x1 B LI e I Th e

0x0 = {##

0x1 = 22 a%

0x2 = /3 45ia%

0x3 = {##

7.1.17 R75 #7538 ( {8 = 0x4B ) [H£L = 0x0006]
* 719 /R T R75,

SAEIE NS e
& 7-19. R75 FEHRFRIURYH

iz FB KA B L]
15 rb_CLKOUT2_EN R 0x0 [B1452 5] BHRRAS
14 rb_CLKOUT1_EN R 0x0 32 51 RS
13 rb_CLKOUTO_EN R 0x0 352 51 RS
12 rb_MUXSELA1 R 0x0 [B] 352 5] BHPIR A

1-7 ENd R 0x0 iz 7 By 0x0,
6 rb_DIVSELA1 R 0x0 [B1452 5] BHRRAS
5 rb_DIVSELO R 0x0 [F1452 5] BHDIR A
4 rb_CE R 0x0 352 51 RS

3-0 PN R/W 0x6 H %7 By 0x6.
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7.1.18 R79 &7 ( W% = 0x4F ) [E AL = 0x0205]

# 7-20 BT R79.

AR EMSE N
* 7-20. R79 FHFEHR 7B N
Br FB R Fhr L
15 Pi1 R 0x0 1% B A 0x0.
14-0 |k RIW 0x205 % T B IR Ny Ox5. IS, X5 E A EARF .

7.1.19 R86 & #78% ( fW# = 0x56 ) [E AL = 0x0000]

* 7-21 R 1 R86.

REIFC AR
& 7-21. R86 F 7 FBULH
AL -3 et AL B8
15-3 | RyksE RIW 0x0 W% 7 B A 0x0.
2 MUXOUT_EN_OVRD R/W 0x0 WA E 1, AR MUXOUT_EN |, 4 MUXOUT 3| J|IE
F=4.
10 |k RW 0x0 % B 0x0.

7.1.20 R90 #7788 ( fW# = 0x5A ) [EfL = 0x0000]

#* 7-22 E7R T R90.

REIFNC R R
# 7-22. R0 FFHRF B
e FB ESid) A L
15-8 KT R 0x0 K7 B mFEN 0x0.
7 ESiE RIW 0x0 % B ARFE N 0x0.
6 AUXCLK_DIV_BYP3 R/W 0x0 W AUXCLK_BYP=1, NIz &EN 1, BNEEN 0.
5 AUXCLK_DIV_BYP2 R/W 0x0 Wit AUXCLK_BYP=1, WKz K E RN 1, BIEE RN 0.
4-0 P11 RW 0x0 W% T B A 0x0.
8 N FH A skt

#iE

PAR RLFR 43 o 145 AR T T1 38R Ya L, T AR A e B . T % PS5 S
ST REIEH T HNM . &5 NI IEIF NI 8t DR RS Th6E.

8.1 MHfE

A%\

8.1.1 SYNC B A&

SYNC 5| B F 28 i ak B RS SR 2R B e 22 20 i N . SYNC 5] L E A 1 iR A BE A A 3 50 Q S |, wTFIME
100 Q ZE4)biif% .
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K 8-1 o 1M SYNC S NHLER W, DISCRF T A ACIMBREIR . HimsZ s . B —2p oot R 2

BAMAGES ( FImEEN A ) YRR E R SRR SRR

TEER TR E A A

VCC
R1
SYNC Input
I SYNC_P
R2
a % 500
RS < L
.||—_|
= vCC 2 R7 :
% . 50 Q
| PN
I SYNC_N
2 R4

B 8-1. SYNC % N\ B 23

SYNC Input SYNC Input
| SYNC_P | SYNC_P
° |I ° |I
R2 R2
a 500 a 500
vee Ry | vee 7 |
C C
% R3 500 - 500
o—|| —® | —®
SYNC_N SYNC_N
c2 2
R6
& 8-2. XMBEEESHN & 8-3. XIS HImEA
VCC
SYNC Input % R1 SYNC Input
y SYNC_P y SYNC_P
0 ohm 0 ohm
R2
500 % 50 0
I vee I
c C
50Q 500
L.
00— —O —0
0 ohm SYNC_N SYNC_N
R4

K 8-4. EBEAZESTN

) 8-5. E AR HMEIA

1. SCRUAE A 2 A i A B B 7 S L ( R2 A R3 ) BAZEAGAN 317 A VCM , 3 ELIAZk st L )
{45510 P RIS N 2 16 L 2 K F 150mV.
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a. Wl , BEESIH P 424 1.5V VCM , fE5| I N 4b/=4: 1.65V VCM , 34§ VCC K 2.5V , ik R3 % E
H550Q , ¥ R2 KB N 1KQ.

b. X THIGMARE | 544 R6 WE N 500 |, LLBEGAE B AN 5 BIAL & AT S it

2. HERNE ZE o A N AC B R YR IR H 5 2R R N SR AT C .

a. XMTHuARE , ERHE R1. R2. R3 R4 HFH. XFh7yEAE A 5| BIAL = AE A0 [F e ., 9F A
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2. WURARAEA SYNC 5L, WIEH 1k Q ma b Ix L8 5] J#E RS VCC.

B VCC 51

SYNC_P/SYNC_N

CLKIN_P / CLKIN_N
CLKOUTx_P / CLKOUTx_N
AUXCLKOUT_P / AUXCLKOUT_N

BUSRBREN BN, W AN A Z B A ST A A AR A 50 Q HRtERFH
R, MRS & ARSI 50 Q SR FH .

TSR AE AR Le 5, AR 1k Q HBHR X s 5] I .

1. WCREHE SPI R TIZAT , M5! wstmid 1kQ ApHERES| VCC.
2. GUZRORAE AR S T, DA 1k Q F ELREIX 25 5] i

CLKx_EN

MUXSEL. DIVSELx IR AAT X LS, IAEA 1k Q i B L8 5] e .

8.1.3 HEH#
HL IR R R P 1 B A (AR T AR AN . I 26 8-2 v BRI T A el i AN |, B P AT DU AT ¥ B S 1 R IR He
WHHAT GRS,

xR 8-2. AR TN FE

823 &4 EJE (mA)
it CLK_MUX = ZEh 22 Bt 204
LA

8 CLK_MUX = 4k =t 260

SYNC N B LB
— B 1 H B (CLKPOS_CAPTURE_EN=1) "3
CLKOUT A% 25

(BTN BOEIE ) |41 g2 e CLKOUTx_EN=1 4+6"CLKOUTx_PWR
A% 49
AUXCLKOUT ) AUXCLKOUT_EN=1 CML(Rp=500) 16+1*AUXCLKOUT PWR
R R R
LVDS 12
8.2 #iAIN

ZN I JETR T Y5 LMX2820 K 6000MHz i i i T i 2] LMX1214 LAHEAT AHLIR S a5 0 LR, LMX1214 (191K
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LMX1214 0.01 pF
To Phase
CLkouTo_P _| Noise Analyzer
LMX2820 0.01 pF 6 GHz
RFOUTAP ”— CLKIN_P CLKOUTO_N _|
6 GHz 001WF <500
+10 100 MHz RFOUTAN |——| 0'01|£
dBm —— oscIN 0AWF Lo, CLKIN_N
Limiter | 0.1 pF 0.1 pF g 3500
50 Q e}
Wenzel
Oscillator
0.01 pF
CPOUT
oscig 1820 CLKOUT3_P fH}——»  To Mixer
0AnE VTUNE » 6 GHz
s003 M 68 nF==470 pF CLKOUT3_N (|
22nF 001WF <500
68.1 Q
Bandwidth = 439 kHz
] 8-6. HL7 5 F R 3 K]
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8.2.1 i/ ER

B F B T AR B S5
W& A B, TSR |, DUR T AR AT | R AT K.

% 8-3. Wit

2 B
LMX2820 %t N % 100MHz
LMX2820 i i 4z 6000MHz

LMX1214 i N4 6000MHz
LMX1214 %t i g e 6000MHz
LMX1214 sEpE R

8.2.2 IEH B

TEAMB]F , 6000MHz it A B 4t 55 #% 22 6000MHz i tH B 8

Pro B AHAE TR B A A7 S B AN B S 5 AR A .

(8 ncs pro - LMx1214

File USB Communications SelectDevice Options Tools Default Configurations Heip

AR TCAFAN 2 R A A C B 1T A K K84k . TICS

General Context

Field Name: CLK_DIV

Register Name: R25
Start Bit: 3

Stop Bit S
Length i3

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+l.

CLKPOS_CAPTURE_EN

13V v

iy -
SYNC
SYNC_EN

SYNC_LATCH
SYNC_CLR

Estimate Current 586 mA

PIN MODES | Configure Drver| ~ TEMPERATURE SENSOR
v CLKO_EN MUXSEL | Read |
CLK1_EN DIVSELO TS CNT 0
CLK2_3_EN [ | DIVSEL1 TS_EN
Muxout GENERAL
Tri-State v POWERDOWN
MUXOUT_EN_C RESET
SYNC Windowing
“Read SYSWIN Position | 2

SYNC Delay

UE: 28ps

v e Clock/Logiclk
Ovoders

« LMX1214
- CLKOUTO

User Controls pwR: TF[+740Bm | —
Raw Registers E 6000 MHz
Main Page CLKIN o—fs ¥ CLKOUTO_EN
Calculations fi
Burst Mode 6000.0 Lok .

o T

PRE-DIV DIVIDER

i 4[5 L 32[EJHPWR: 3

AUXCLK_DIV_BYP

P PWR.:

pr——————P» PWR:

& 8-7. LMX1214 TICS Pro % &

— CLKOUT1
7{31 +7.4 dBm — 6000 s
CLKOUT1_EN
CLKOUT2
7E{[s7.498m | —5000 o
CLKOUT2_EN
CLKOUT3
2 7@ +7.4 dBm = 6000 v
CLKOUT3_EN
FMT: LVDS
AUXCLKOUT
veM: 12V = s
s AUXCLKOUT_EN
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8.2.3 W HHIZE R

K 8-8 M LMX1214 22 b4 fs =X 75 1 LMX2820 6000MHz % HiMe s 2 Fl. G , LMX1214 BH 5
LMX2820 #H =] (1) " 5 il 2%

-90
95 - L MX2820 + LMX1214 Output Phase Noise
= |MX2820 Output Phase Noise
-100 - = LMX1214 Buffer Additive Phase Noise
-105
-110
— A
— -115 ™
N
I
g -120 \\
o -125 N
o ™
2 130 \
f) -135 N
8 -140 -
o
-145 — NY
-150 b N - ™~
-155 . I
-160 A N P P S A o
-165
-170
1000 10000 100000 1000000 1E+7 1E+8
Offset (Hz)

& 8-8. LMX1214 ZZph5R% i
8.3 IR REIN
BATRAEE A 2.5V YR, EEERE RO YR AT B8 S AR f HIm P AE AN A BRI A4 BT DACE AT FLYE 5| I B s
W5 TI VO AIR T & H A S/NETE N RS 5 B EER—ZE L, R ReSEILsI . 2344 )L
TS5 IR A SE 100MHz BUE =, IR, B (AT /N BT A3 KA 55 4% FiL 28 S8 AUF TR 2 B LDO |,

HEFRER Y (LA SS BRER AR PG FURE ) T LABEOR . A SR [ I T I A R AUXCLKOUT |, U — A /IN v PE Bl BR
ST TR RS B BRI AUXCLKOUT (LRSI M. A SRR S A, W52 7/ BIEEE FIZ)GE 57 -

#iE
T A A BRI TR , JFRA LDO #AT A ERuER: , Bk PSRR ¥ /). HF BRI ZS 1 D&
BIBA T 2 2B 7S (R 75 R

8.4 fifF

8.4.1 /5 #5H

o WERAEA w2 50 Q YA L SR FLAMU |, DAREAE 5 KBTS TN S BIAR ]
o BHERANEI) GND 5] IITEE % A 4 AT LA el DAP.

© RATRESSE CLKIN A ASRAG S @ fAH AT e o UL EE AN 2 BRARA R 75

o WSS fF ER) DAP 2 il 2 A £l R iF R .
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WER, WARBEMN T rE T RIS R, DR T 125°C BN ERETR ; M AT g L
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] LDO

& 8-9. fi Al
9 B CRESCHF
9.1 B FF

TI SRR AT A TR A RS AT L RE IS BT HEAT SR -
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=

TH KA

A
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9.5 Fitr

PLLatinum™ and Tl E2E™ are trademarks of Texas Instruments.

B b % B A & .

9.6 FHELN B
B (ESD) SR IX AN E AR LR o A ES (T 2 USOE A IE 24 (0 TR 45 i A BERT A 42 A B o 0 SR AN T SF TE A (1) Ab B
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v o DUATARCAS I DAY BT B 5 24 BT RCAS ) TS AN [

Changes from Revision * (December 2023) to Revision A (August 2024) Page
o BRI B AN o AT g A A B K HE AR 0 B B N 18GHZ T 8GHZ..eeeeeeeeeeeeee e 1

LI EF T S L Ny v N L 3 S vl G T = VO 1

o X BATIFIERSFIA 0 R G AR R IR R R A RS B U 18GHZ. e 5
o Al ATHFIERT FR S S RSN T AR 2 S8BT R TR A Lo 5
o B HATHFFIER S TR R B T B R K R A B SN 18GHZ. 5
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PACKAGE OUTLINE
RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
05
PIN 1 INDEX AREA—| 03
6.1
-
03
02
DETAIL
OPTIONAL TERMINAL
TYPICAL
1
1 MAX
i jﬂ = = B an = SEATING PLANE
o.osj
0.00
4.7 +0.1
2x[45 0.2) TYP —=f
%6x[03] 11 ‘ 20
-110 YUUUUUUUUY 3
T | = EXPOSED
773 ! | &4 THERMAL PAD
) \ |
D) i (@
2X
) 41 1 sYmm
45| FE-l—-—-——-— L —=]- —
[4.5] = ( ¢
= ! -
SEE TERMINALJ/ = ‘ 9
DETAIL D) [ [
o 3) ‘ — 30
alalaialaiaNaNaNalial 1ox 03 0
40 \ 31 0.2
PIN 11D SYMM & 0.1 |C|A|B
(OPTIONAL) ¢ 40x 03 e 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

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

@aar)
SYMM

OPENING
NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

| 130
= w %@~~~~w~ﬁ
woxoz ! | P
|
(®0.2) TYP (1.35)
viA %‘O O ! O @ E - ngj
sym (1) “ D ©.78) o 68
e ST oo T s
L% o oo g
36X (0.5) | |
== ‘ ‘
| ==
==
‘ \ ‘ @
2 | DBHBRBOOR-——
e | | |
I 11 ! 20 1
| ©75)TYP ‘ \
! 4X(15+j 4X (1.35) L !
L (5.8) 1
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX 0.07 MIN
ALL AROUND j T ALL AROUND TT
D/ s
T~ SOLDER MASK L S METAL UNDER

SOLDER MASK
DEFINED

SOLDER MASK

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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RHA0040C

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

40X (0.6 5 J0 L i [31? _
B S T i
- .
40X(0.25)T¢] ! | D
=al AT T T
mmile: o t—o—"—0o| ) W
SYW,E’;}i, 7777777+‘7777777777@7l
&5 » D
%thi;} o o——o0 | CP
T | .
10@ 6 | < - %21
| ‘
=+ (860650000 | —
‘ SYMM |
1 (i;) i

69% PRINTED SOLDER COVERAGE BY AREA

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:

SCALE:15X

4219053/A 09/2016

NOTES: (continued)

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

design recommendations.

www.ti.com
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1M1 BHAERER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR AR R T

@ & o|l( B0 W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO0 OO0 Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
d-=q-—4 t-—7-—1- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
I I
AN
Pocket Quadrants
s ESE"S WA ET SsPQ B ﬁzﬁc\ﬂ A0 BO KO P1 w Pin1
¥ mgmm | BEN @m) | mm) | mm) [ mm) | (mm) 1
MX1214RHAR VQFN RHA 40 2500 330 16.4 6.3 6.3 1.1 12 16 Q2
LMX1214RHAT VQFN RHA 40 250 180 16.4 6.3 6.3 1.1 12 16 Q2
40 R 15 Copyright © 2024 Texas Instruments Incorporated
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TAPE AND REEL BOX DIMENSIONS

il HEXRR HERE 3| SPQ | KE(mm) | FE(mm) | HE(mm)
LMX1214RHAR VQFN RHA 40 2500 367 367 38
LMX1214RHAT VQFN RHA 40 250 210 185 35
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PACKAGE OPTION ADDENDUM

24-Jul-2025

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 ©)
@ )

LMX1214RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214
LMX1214RHAR.A Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214
LMX1214RHAR.B Active Production VQFN (RHA) | 40 2500 | LARGE T&R = NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214

LMX1214RHAT Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214
LMX1214RHAT.A Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214
LMX1214RHAT.B Active Production VQFN (RHA) | 40 250 | SMALL T&R - NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1214

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents 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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMX1214RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
LMX1214RHAT VQFN RHA 40 250 180.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMX1214RHAR VQFN RHA 40 2500 367.0 367.0 38.0
LMX1214RHAT VQFN RHA 40 250 210.0 185.0 35.0
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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.

i

INSTRUMENTS

www.ti.com




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.

i3 Texas
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EXAMPLE STENCIL DESIGN

RHAO0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
9X J1.3) r o j (RO.05) TYP
40 ‘ ! 31f
-l 8E 8RR
amlls — —EERE
40X (0.25) i%{ ] N ‘+ - Ak@
| D |
T S o—t—o—"—0|lp %
s COL ] (oD
S5 » D e
%X% =3 |0 —— 0| OO
T2 | )
amye N L
w( [ | E——— CP=
= 0860 -

11

SYMM

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:

69% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X

B0+

4219053/B 03/2021

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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