%%%Irﬁkl

EVM User's Guide: LMX1404EPEVM
LMX1404-EP ¥ %4k

i3 TEXAS INSTRUMENTS

WA « 3.3V HEEE (FRk#EK 2.5V LDO ) 5% 2.5V HiE
HiE ( &8id LDO )

LMX1404-EP iFffi itk (EVM) BEIT LMX1404-EP . _550C % +125°C T{EiRFE ( Leit Bk MCU )

MtkRe | SR — U . B RH a5 (RF) o AIEBI BRI | HE SR

s PR A GG o %A AT DL b S A

15GHz It RF 4% , ¥ RF fitifisi % 6.4GHz , I NLA

R 6.4GHZ. XM E LMX1404-EP #{A1 . A

£ USB2ANY 4ifess.

~ R M A I
hp - IR . AL 24
* BITAIRSEP

+ 300MHz £ 15GHz % i % - Eik
o 4 DNEAGN SYSREF i (1) s i sh C T

- H12. 3. 4. 5. 6. 7 f18 L4 - 55| LA

- x2, x3 fll x4 SLE gL 5 AN — FHPE B R LR AN R R
ZHCUC81 - AUGUST 2023 LMX1404-EP (¥4t 1

eI R
English Document: SNAU292
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/solution/radar
http://www.ti.com/solution/electronic-warfare
https://www.ti.com/solution/seeker-front-end
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC81
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC81&partnum=LMX1404EPEVM
https://www.ti.com/lit/pdf/SNAU292

13 TEXAS

INSTRUMENTS
I P www.ti.com.cn
1 PEAL LR
1155

LMX1404-EP EVM & —FGBEAK M INElsh RF Z2phas . o Amgs asies , BA 4R SYSREF Al IhRE. v LA
FPGA mi HAMIZ 4 1C {3 FH A (R 4H B B 0 51 8% o AN RF Sy (A4 fh ) 48 5 B R AbAS B 28R R Th Ak
F)H AN SYSREF %HiEint , I Bl ME RN KA 88 ( BA BB EEIIEE ) sih 46431817 .

LA IR LDO i, EVM TTEAfE 3.3V HUEHE TigqT. WS LDO , fEXMIEIL T , UL 2.5V,

EVM 15 LMX1404-EP. P LDO. —AMudsh| 28— 10 ¥ E#s. LMX1404-EP #1 LDO #] 37 #F -55°C &
+125°C 1217. XTFEiEvEl , i5EH USB2ANY Ak EVM.

1.2 EHFAE
AR

© M EAER USB2ANY ] 85 LMX1404-EP EVM # (DC248)
+ —% USB H%i

1.3 FHE
% 1-1. LMX1404-EP EVM ##%
e 4 1 v 253
HJE LS (VCCIN SMA) 3.1V E 3.5V AR R Ay 2.5V
HLIB LI 1.3A ( FKMH ) ZHEE
300MHz % 15GHz ZZ i
150MHz % 6.4GHz WALy

CLKIN i A\ gisk 3.2GHZ % 6.4GHz CLK_MULT = x1
1.6GHZ % 3.2GHz A CLK_MULT = x2
1.066GHZ % 2.133GHz CLK_MULT = x3
800MHz % 1.6GHz CLK_MULT = x4

1.4 BHER

s BAT RO B AR BB BRI, ATAEAFRARE MR LL TS OUR | ARG U DR Bk I iR BN S 4 25 10
e o 4 A e AU B o A — a1 DL R AT SR AR T BN LOGICLK % i #55 SYSREF i i i
FTHiN . JESD #2H) SYSREF 155 Al AE N EAE R , AT LIMESAAEN | JEE BT s Rt ol 0 T4
PR AR BN | S5 LI B BB/ T B F AR O ALAR R Bl 7 7R EE0 4 A DL S e e HEAT I B sl
MR, AT LAE ] 2 A8 PE DT R S AR, LA BCRI &6 (R B A e g A SYSREF {55 . AT HLAREL 31
RAJRMEFS | AT 5 R A P R I BV AR GG &, SR B ) R L e AR MR B, U R B T 3GHz
HIPRRRAFERS o
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2 TEf4
21 &E
2.1.1 PR EER

Zp AP 2D TR

o HHEEE/AD 31V, 2A [ E YR

s EREMESVE , FW SMA100B

o S HTAEE T AT

o W USB i PC |, iE4T Windows 7 BREH R A1 Windows

o fEJNALES (TI) BHERFIA 8S TICS Pro Hft:

ATHVPA 5 2 DR A M

o ENE 4 EIERIES | Aef% oy SYSREF IR Sps K

o 2 HIEATE R B A RSB AB kv IE | REfS 4 BN LVDS Bk A BT ((1.25V40.2V. ZE5r. BEA 100 Q
HiR# ) , ATk SYSREF. [F:2404igs i€ SYSREF % 1A

o MPIMER T RS, BelE LLENE 18GHz AR 3T I &

2.1.2 ZEHF
/ ft-CH
M Oscilloscope
129
50Q
TP16 Vv
— 7
Power Supply 140 /
3.3V, 2A /
50Q
TP{2 ’ 128 V1
P14 qpy - TP9
TPS g - TP11
TP6—— - TPI10

TP1

2-CH Arbitrary
Function Generator
1.3V £0.2V L \ Balun

/ o |
High-Quality Signal L
Generator /
PC with TICSPro & 2 Signal Analyzer
device profile installed
& 2-1. EVM %£2HE
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& 2-1. SPI Jli& &
AR "
TP1 SDO
TP4 CSB
TP5 SCK
TP6 SDI
TP9 CE
* 2-2.10 J AN 12C WA K
AR 2
TP10 SDA
TP11 ScL
R 2-3. HIFBE KNS
WA "
TP7 VCCO01_23
TP12 VCC_CLK_LOGIC
TP14 VCC_PinM
TP16 VCC_BIAS
# 2-4.VCC HBJEBL
Bk 2] SHENE mE
1 e 1-2 (EVM BRAiRE ) CE i1t 10k Q HpH 284 %5 & B P-4 S80S A LMX1404-EP
2-3 SR H USB2ANY [#y#hi CE {5517 F TICSpro “pin” &I
128 VCC_BYPASS s 4 | 23 (EWM BRINBEE ) 1 AR 4% LDOS
LDO 12 11 J23 (VCCIN) SMA 45 58 2 5 it iy
12 VGG IN VGG BYPASS 2-3 (EVM BRILEE ) # FI4R 4 LDOS
-7 - 1-2 H1 J23 (VCCIN) SMA 588 1 fafit e
i 2-3 (EVM BRARE ) i F#R % LDOS
J40 VCC_IN 8% —4> LDO
1-2 t J23 (VCCIN) SMA ZEB:58 BBl i
R 2-5. 51 HHEHIBER (TECE 10 TR )
Bhek HENE mE
J38-J39 (M EZHT) 24 SYSREFEN ¥ B & s I, 228 A SYSREF 1 R4 3FHi R
SYSREFEN ( fii{E# SYSREF B A AE ISR . SPI (AT A T4%
T ARG CE 51} ) J37-J38 ( MK HF ) 24 SYSREFEN & E NGRS , &5 %A SYSREF T &% , /A
SPI EiEEH A .
J38-J39 (fuE EHF ) 24 LOGICEN ¥ 97t T, 22t A~ SYSREF F 240 FAiR %
LOGICEN ( Ji1 LOGICH f CE BB, SPIAE A TA5A .
FLH) J37-J38 (I EACHF ) 4 LOGICEN % E N H P , &= FPGA/LOGIC HiE AN
SYSREF T %% , JfH SPI LiE=EHHA.
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£ 2-6. I RAESL (TECE 10 B )
Bk EEAE [
000 i@t SPI D E i Ih R
- EA T %
PWRSEL[2:0] 001 - el M
: Bl (@ 10 ¥R A ) )
1M1 - i Th
CLKx EN A SE (GND) J31-J32 AR AR R ) CLKOUTX
X
B F% & HF: (VCC) J32-J33 J& FAERE ) CLKOUTX
CAL AR FL ST 3] H S () 4 REUEAS I 2R BT AL 5 2%
LOW JEIL SPI AT ¥ f R e AL
=7

IR AR 10 ¥R ds |, IR REL I BB R . RIS BUR 10 ¥ 48 MCU.,

Hr# TCA9535 10 ¥ 2% o i F P e 5| IR | e R EL 51 R T B A % . XA P ar L GUI
Pt 5| A= iR P A B MCU #2541 (3 5] 442 ) 191E 00 R VEA LMX1404-EP |, U SRR £RAT ] 5]
AR A 423k B b2k .

IR FEALH] LDO , WIFHZEE4E USB Hi. VCCIN mJLLES: 3.3V B , {HANR USB MBIHITIT | WZARHs Wy
Ho

& 2-7. IR
FE: [
K J28. J29 I J40 BkZksE % LDO
# USB #1 DUT LDO * %I VCCIN Jififm 3.3V HiJE

N USB %42

¥ J28. J29 Fil J40 BhLk4HEE LDO

%t VCCIN i 3.3V Hi

%t VBIAS (TP16) jififil 5V HL[E - Ai#E5iREs PC USB ¥ , 204 VBIAS NFAMT
¥% , B9k USB CWiFFERER RA4 CHBR.

A4 USB #1 DUT LDO

K4 J28. J29 1 J40 Bhek LLgeid
#%5t USB #1 DUT LDO + X VCCIN i 2.5V H &
o N USB &

928, J29 1 J40 BkkiiiE 4 LDO

%Lt USB fil DUT LDO %t VCCIN il 2.5V HiJE

#IE
] DUT LDO ) SPI AL : 3.3V HJE £ 35 SPI ML IER TAE. #ff U7 M ANHBE KT 0.7
*VCCIN , H U7 fydath R KT 2.31Ve
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2.1.3 LB 542 SPI #1#)
4% SPI =l AL E (AMEH 10 ¥ jedt ) -
Pk B E ECE
PWRSEL[2:0] 000 Al SPI L E i ThE .
CLKx_EN Fi %5 HF (VCC) J& FAARSLI) CLKOUTX , SPI T3l 45 4Nt
MUXSEL[1:0] 000 it SPI # i MUXSEL.
DIVSEL[2:0] 000 it SPI #% i DIVSEL.
SYSREF_EN % 1 HF (VCC) Je i SPI ### 4 SYSREF R%4:.
LOGICEN L Z T (VCC) Ja Fm@E SPI #5H B4 LOGICLK &R%8.
2.1.4 HEFER

A J23 Hkithn 3.3V L . AT A R B E VD 3.1V & 3.5V, I HHUBARAEIZ AT IR rT R R = 1.3A
P, B A B AR R . 44k LDO LT 41 40mA FBEH g | A 3.3V HiJEkE el 2.5V . it
Bb, e R 2 2R G0 DOt T 6 £ (8 HLBRAR FLIR B3 50% BE %

2.1.5 /B EE
BATER [ AUAR AT S A S B FESRRR SRR ST B b B
¥ DIVSEL[O] #1 DIVSEL[2] 4a4% |x2 f&fias (i
% GND , 7:¥ DIVSEL[1] fi#EE
P 45 MUXSEL[1:0] 4% VCC | /CC - i
(J35-J36) ¥ DIVSEL[2] % GND x3 4Rl
¥ DIVSEL[1:0] %84%4% GND , Jf |x4 {fias(H
¥ DIVSEL[2] %% VCC
¥ DIVSEL[2:1] %% GND 2 534
¥ DIVSEL[O] #1 DIVSEL[2] fi#% |3 4345
% GND
¥ DIVSEL[2] fi# 45 GND 4 5340
IPAERA H MUXSELION RIS GND [0 e (0] J32 % GND |5 4040
¥ DIVSEL[1] fi#:% GND 6 734t
¥ DIVSEL[0] 4% GND 7 5 H
DIVSEL [2:0] &5* 8 440
Zrr i # MUXSEL[1] ##% GND | Ai&H
HIE

1. TEREAAREEET |, UAI7E CAL frsk b 58 BU HE - 2 s B P R4 . X mli@ak s CAL #3451
(J38) 4% VCC K.
2. {E5IHBIS R At A 2/3/4 piiasfi. o4UE 5. 6. 7 fil 8 {L{E SPI Bi N H L.
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2.1.6 =01 #

¥ CLKINP SMA #4585 3 s M EE S5 |, 0 SMA100B (55 k4%, P4 CLKIN S A@Et 50 Q i
$% AC-GND ( Bl , GND #RH N RS IEAL ), KA 75 B al A 8 01 P Ah i om#2  a \ AT DA P 2270 B
5, ¥ CLKINP 1 CLKINN SMA 4 3% 3% 42 21 1731 6745 e 28 B 22 43 I B0

BN EVM BCE SO a1 B v o #4550 LOGICLK BRVJT)E |, TiUE et 0 Sies (8 128. WRFE | 7]
DARSEREAN ThRE 7O R I TAESE B B A . A EVM BB 18 B AAH K B R B CLKIN &b % Ay 3200MHz |, H
T oA,

FEPE SYSREF 4k stz | i SYSREF %A\ SMA 43 2 A, plinfr &k 448, SYSREF %
AH EVM EHE EHM AT, AL 100 Q md AL AMmE £, 7£ POR K, EVM H3)i] SYSREFREQ
SEINEIR 1.3V S E . H2 , BN EVM FCE K SYSREF S NFCE N E RSN . 7FERA A
AT, SYSREFREQ 3| |l I frj2Ltifm B LT 1V F1 2V 2 (8], AF FFRAE LVDS % H 22 v 38 n] DLy g A\ Lt
N7 VG SYNC #i0A1 SYSREF & 1, 17 — AN REME U 236 2 i N\ B b B i 19 ) 28 ST AR SR 1)
SYSREFREQ i AR AR E B, IXFER MR T o] e AR5 B A PhARME |, Forb i P AR FRELR T HE < 50ps. 3
— b B R DA BT R I K 28 (B LMX2820 B LMX2594 ) AJ FifE CLKIN A1 SYSREF HyEiEs A |, LLVF
fHX LTl fE .

2.1.7 #H#L

LMX1404-EP EVM LA CLKOUT EH#AM A MM AT , IR H T LEEER R AA 0VDC ZKR 1 RF X8 ;
ANFBEAMOE IR . RE A CLKOUT SMA ERE2S 18 [ 50 Q fralm | W SAa i iu B i ) P ig-1F
TPHTAR R A, ] DS 2 R

HEFE BRI A A S ok [ [/ —iliE () — 4 CLKOUT #1—/> SYSREF #iH! LL & —4> LOGICLK F1—4 LOGISYS
HirH

HAt A CLKOUT SMA i&E#gs L Zifi ] 50 Q Himal 100 Q 2= fidumis , Bl MIOER 4R |, DR
Bl o i bt L P BE O B

2.1.8 ZL5E

LMX1404-EP EVM w45 5| i ek SPI AT a7, 51 IR G 5 Sz il 45 B Al LMX1404-EP &3 HEATHA
FLE . SPI BRI LMX1404-EP &8 fFHEAT 584 F 8 o s ATl ik J31 2 J39 W& , thnlidid 10
FlEstshl, AXEZER | ES I 2.1.13. HAL S| A T LB B E CE 3.

2.1.9 Bl E

LMX1404-EP EVM 23#F 20 N phastiat | FrE st e i, S ohR ok, EXAET | Bisach 1 H Bk
2 WA 10 ¥ s |, SPI #aai . Itk , LOGICLK 44 5, - 4iME [ 2 128.
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2.1.10 /74 /% SYSREF

BAGES) SYSREF 55 |, BHATUL T PR -

1. % & SYSREFREQ_MODE (R14[1] ) = SYSREF (0x1)
2. ¥'® SYSREF_MODE (R17[1:0]) = %4k (0x1)

3. ¥'#® SYSREFREQ_FORCE (R72[2]) = & T

& 2-2. %% SYSREF Bt B

2.1.11 FHHEEA A

FEff ] SPI K LMX1404-EP BB N8 | EHUT LR D IE -

1. % CLK_MUX (R25[2:0] = f&4i%% (0x3)-

2. &% E R CLKIN #iiZ | K CLK_MULT (R25[5:3]) i & AN 115 5 8814 .
3. % GUI # /) “Calibrate Multiplier” %41l

& 2-3. fEHa AR E

2.1.12 S HHE T

BB SPIK LMX1404-EP % B A Ags izt | AT DL N #EAE -
1. B CLK_MUX (R25[2:0]) = 4452 (0x2).
2. %% E R CLKIN #iiR | K CLK_DIV (R25[5:3]) 5 & NAH R )7 A 25 1H «

& 2-4. 7 HaE I E
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2.1.13 JZ&# = - SPI F 5/ B

A ORATAT 5] AR 23k B GND 8t VCC ¥R fE#S . — B P HAEE 51 RS | JF HIEBR 753K 10 ¥ 3 ak
MCU s , 5t T AE R 2-7 Frid (0 DO Fhf 50 o AT A — PP 1 . o e A B T B L 20/ T 1A
BTIR, APOARE 10 ¥ Ees. miEd% ~ GUI gt PIN MODES #84) K Configure Driver 543K 5¢
IR

[1SMCLK_EN Unlocked (VIUNE low) ~

PIN MODES + I L Emcx =
| Configure Driver | il L

[1SYSREF_EN []CAL TEMP SENSOR MUXOUT

Before update: POx = 8b00000000, P1x = 8b00000000
After update:  POx = 8b00000000, P1x = 8b00000000
TCA9535 one-time configuration complete. Re-run if USB2ZANY is disconnected.

& 2-5. TCA9535 [ E

IO Y REsE B RNING , MWEE U2 EIRs TCA9535 — A & 55k, 41E USB2ANY BiiF , iF #5117

PP BUAE AT LB IE 10 97 &5 3 e 51 IR 2CR Sk (RS |, 58 B 51 IR S P sl P, T e 7 B
o

o AR AN SRR AR AT

& 2-6. 5] i
* T CLKOUTXx IR 45tk H R 5
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Qutput power
settings

General | Context

pinPWRSEL

Description: Sets
the state of

PWRSELO, PWRSEL1,
and PWRSELZ pins

PIN MODES I ~;&
| Configure Driver | .

[ ]SYSREF_EN [ |CAL

[JLOGIC EN  [spo v [
[ ICLKO_EN ' sP| Mode ~ [,
ggtg—gﬁ SPI Mode v I
| CLK3_EN~ SPIMode v

1:4 (1.6 GHz

SYSREF In¢
SYSREFD
SYSREF1
SYSREF2
SYSREF3

LOGISYSREF

& 2-7. pinPWRSEL
TE 3 A B 3 P IR R L 19 53 A0 2 AP B 7 A AT 8 A 2 P e 36 L 11 (5 A A1

& 2-8. pinDIVSEL

10

LMX1404-EP 314
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wf

3 B
3.1 i dEs

M www.ti.com.cn/tool/cn/ticspro-sw K #% 343 TICS Pro #ff.

3.2 A

ML (T1) B b AE R Es (TICS) Pro #44-H T id Bk USB2ANY 422 O X I PP i sk (EVM) BH T4 AR .

3.3 USB2ANY #M

ME USB2ANY 2 424t T TICS Pro R AEF LMX1404-EP 28442 (A1 M2 . MM Ek USB2ANY 356 8% 35 Y % 13
B PC i, sl tn By bl 23 I E 4 A 5 TICS Pro i AORRASANUCHED | D) 75 B0 42 il 2 047 [ 14 563 .

1. ] USB H45% PC iE#:E] EVM. USB £ 248 A E, USB2ANY $2 i 2% BT 75 [ HL R
2. Windows % & USB #f} /5 , 7 PC #1247 TICS Pro.

3. N hERwm FEPR.

4. i OK, F#u NEFR.

5. e HILLLT FE%

6. fiii Close #A<MHE .

USBZAMY Firmware Requirement X
The connected USBZANY requires a firmware update to version 2.9.1.1,
Serial Number: 8C4D5C510B002300
Current version is: 2.7.0.0
The update takes only a few seconds and does not require an Internet
connection,
o[ o
fiii Update Firmware.
B USB2ANY Firmware Leader X

The USB2ANY is ready for download.

Click the Update Firmware button Update
Firmware

to start the update process.

A 3-2. B EREF

A 3-3. B RER
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7. #fH TICS Pro BRN#s#F. K2 LR GUI JEEEH Connection Mode 24447 .
Connection Mode: [INGESEEERN
Protocol. SPI -
Serial # 3CAD5C510B002900 ” TeExAS INSTRUMENTS
K 3-4. MR
8. HFZEHAL | fdi USB communications , SR %+ Interface.
TICS Pro - LMX2572
Interface ‘
Write All Registers Cirl+L
Read Focused Register Ctrl+R
& 3-5. USB @15
9. Aidi Identify ¥%4H , USB2ANY 4% H(#) LED 4T A4k
ffi Communication Setup - o %
Interface Select USB2ANY
® :iif:w 8CAD5C5108002800 - Protacol sPl
;L::nMnde @ USB Connected
B 3-6. ] USB2ANY #ii] 3%
10. BUAE , USB2ANY #hal LMEH 1. siihi Close #%HI XA & H
12 LMX1404-EP iF 14k ZHCUC81 - AUGUST 2023
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4 PR
4.1 ZMEE. IS AT AR R
MIGERSE R | A7 Default Configuration — 3200MHz Buffer Mode. iX4x [ #hin# e st R G0 E .

U VA LE A S SRR P S | S P CHX EN 5B (584 Wk A8 FH ff381E ) 88 CLKOUTX_EN.
SYSOUTx_EN #1 LOGICLK_EN/LOGISYS_EN 7Bt ( X CWria 2t 2% ) Fah AR M H . S A A4
(3838 T KPR PRI AE | R X BRI B =, w2489

IR B S AT T B AR T B | Aidy “USB Communications” — “Write All Registers” PAX} g8 F (T
it

LT BT | AL 2K 1 SMA100B (1) 3.2Ghz JEvER Sl | B (A5 28 5K [ 3% (14 kb

Signal Frequency 3.2 z RBW 0.5 %

Signal Level dBrm  XCORR Factor i0

Att 0dB  Meas Time ~1.95 Level Setting Low
1 MNoise Spectrum 1iew PM Smth 1%

10 kHz! 100 kHz 1 MHz SpotMdkeE [T2]
! 1.000 kHz | [-122.13 dBc/Hz|
-115 dee/Hz LU RS T3 83 HEc ]
: 100.000 KHz -139.95 dBc/Hz
720 dBo/Hz 1-000-MH:= 15180 il hcqtd |
H 10,000 MH: 1 [-158.36 dBc/Hz
-12 Hz 125 dec -
-130 dBe/Hz 130 dec -
}%‘:’:%%ﬂz
135 dBesHz D — 135 dec -
e Sk
-140 dBc/Hz e 140 dec -
———
~145 dBo/Hz 145 dic
-150 dec/Hz T, 150 dec -
-155 dBc/Hz ‘nﬁm 155 dbc o
ed S5
me*—v—_m
-160 dBc/Hz — 6B
-165 dBo/Hz 165 dec -

1.0 kHz

2 Integrated Measurements
Range Trace

:
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BGOSR AN B AiAs |, T B o CLK_MUX FEL LR & o Aids B i g A=, IR 58 e CLK_DIV Al CLK_MULT
B AR SE SRR 1.

Signal Frequency 1. RBW

Signal Level ! XCORR Factor
Att 0dB Meas Time el Level Setting High
1 Noise Spectrum i P it
! 10 kHz 100 kHz 1 MHz SpotTdise [T2]

: 1.000 KHE | |-125.22 dBc/Hz,
-L15 dee/Hz LU RS =T s k347
1 100.000 KHz | |-146.03 dBc/Hz
g0a-hH: 1 56-42- tifcpid =]
16000 MHz -160-13-dBc/Hz
125 dBc o
130 dec o
'\\\h\.
-135 dBc/Hz s 135 dBc o
\»..\h ——
] el
-140 dBc/Hz ifo”’"‘-—_._ﬁ = 140 dBc
T
P [l
e
-145 dBc/Hz ~~M 145 dic
——
-150 dBe/Hz 150 dBc o
S|
-155 dbe/Hz 4 155 dBc o
»6\_\‘\,,%\%"“*—4% e

-160 dBc/Hz == =

-185 dbc/Hz 165 dBc

&40 _1i6/130  305/430 :
1.0 kHz Frequency Offset 30.0 MHz

2 Integrated Measurements
Range Trace Start Offset fset Weighting Int Noise Jitter
Hz IHz 4 -

Signal Frequency RBW

Signal Level 7 XCORR Factor

Att 0 Meas Time : Level Setting High
1 Noise Spectrum

100 kHz
1.00 4 -113.96 dBc/Hz|
n U RHE T2 73 Hbc ]
100.000 KHz | |-131.37 dBc/Hz
+=00-MHe 1350 ifhcaid =
M‘-m 16-80a-MHr—143:82dBc/Hz
el SHE
Tt 125 dic |
NN
-130 dBc/Hz N 130 dBc o
MR L 4
R N N I
-135 dBc/Hz s 135 dBc
S
e
-140 dBc/Hz N S 140 dic
e \

-145 dBr/Hz 145 dBc o
-150 dBc/Hz 150 dbc o

-1585 dBc/Hz

-160 dBc/Hz
-165 dBc/Hz 165 dbc

oo _____0/ia30  0/430 071300 111171300
1.0 kHz Frequency Offset 30.0 MHz
2 Integrated Measurements

Range Trace Start Offset Stop Offset Weighting Int Noise Jitter
Hz 3 -

Bl 4-3. 4 AR ASE S E
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4.2 SYSREF 4%

SYSREF “E i i 35 SYSREF T SMes Al JG 20 5 2s kot & o] e FE B0 ik & A g A ep 4k 23 A 2055 8 . SYSREF
KA SYSREF (55 50 & I 2 st | 3609 SYSREF %t 2 75 820 FLA BRALE IR ¥ B 1 i i L 1)
RS . R kAR U AN R B AL BB IR L 5E o

B SYSREF ZER LIS | 20 2 LR 564

SYSREFREQ_MODE FEinZiist B N SYSREF #3(.

SYSREF_MODE B b itk BONIE U 56AF - sk, Bk Rk Edealirh gk 4.

Ejidi%%*j%ﬁ ( Ji@éﬂi%‘/*ﬁi%% ) —F ’ ﬂz\éﬁ%lﬁ FINTERPOLATOR % FSYSREF =0.

WA o] A A% Bl rh 4k g IE ARG B SYSREF_DELAY_BYP B ( 49:4% % SYSREF_MODE i} , GUI {
B E KA S WAEIX — ) o

SYSREFREQ_VCM “FE A Ziik BN Bt ih &0 RE S IE sk ali ik b R AR A o 78 b gk 2 iU
SYSREF #i A\ o] DL@AZ B B AR &, FF H AL ZiAH N 1% & SYSREFREQ_VCM.

P ESEM , A SYSREFREQ 5|l FESLE RSB TE 5. 0T lkaf kA, BAE
SYSREFREQ 5| f#ll 7 B HL~F 21 iy FLSF I B 3 Re il R Bk R AR 28 o 6 T gk 8l i OB S IR

=

BN o

& 4-4. B 10MHz SYSREF [ 384
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4.3 SYSREF ZEiR k488

TERAFMT |, SYSREF W% AP K AEIR | DUTEHr Hhish &2 iy ST By th i i S r AN ORISR . IR A0 ATt
SYSREF_DELAY_DIV £ A i ##5% finterpoLaTOR » 1B 7E 400MHz %= 800MHz i E . 1% N s it —
LG 512 AMEIRREY | 7E K7 CLKIN 55l 4 L i K40 2.5ps £ Sps MREIR DK .

FEAVEE A P E RS . GRS BRI SIR R . N T RAIEE T, GUIHRAE A5 T (AR X 4E

B RAXIER |, GUI 2 TS IR FP R AE LURS AT RESEILIT I R IAEIR . B |, BT ar A7 ds AOSEIR 7 B AT LU
i 0t B AR R S IR 45 2R

& 4-5. SYSREF 5 UK iR
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BBt XA

5 WAV T S0
51 FEHA

“VCCIN - 3.3V for LDO Supply (VCC_LDO);
VCCIN - 2.5V for LDO bypass (VCC_BYP)

VCC_BYP
&ND VCCIN
®
1pF ]100nF SH-J2
| = — — — VCC-[LDO
SH-J1___ VCC_BYP
VCG_LDO
J28 [ X1,
6 21 i
¢— DNP » S out 2! DNP *
1 7 W out 22
——————
ote S 1Y out DNP DNP DNP DNP
———° am sTAB - 2°— DNP-— DNP —|||- DNP L5
4. 1EN pG 22— " pNp ——— 1= = | DNP 120 ohm
= 19 ss sET outs 2> l
18 REF FB_PG 2% ®
BIAS 2P DNP
NC
NC —L—
NC -
NC
NC
x
mg U6 for -SP / -SEP version;
NC GND 1(1J U9 for -EP version
NC GND
NC
NC Thermal_Pad 2>
= U9
R75 R76
AM— P’ P’ 15 1IN ouT | Py
16 {in out|-2
13 3
c76 —c77 | c15 L—13clen SENSE/FB c78
10uF | 1ouF = 0-01uF 10uF
NR |14
= 4 lepav2
——{6Pav1 Nei—2 =
L —S{ap2v nci—S c79
° R77,, 0 9 |P8Y NeT— 1WF
w29 opav NC |—2-
10 lopav
;;ﬁmg 11 _{opov GND L
212 Jop1y pAD |21
) TPS7A470TMRGWREP = =

VCCO01_23 VCC01_23

C53

TouF ==C54

GND
100nF
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BE1F 211 X AF
SH-J4__ VCC BYP
VCC_LDO
I on
6 21 i
¢— DNP » S m out 22 DNP * VCC_CLK_LOGIC
1  CEE——— out 22
8 1IN ouT
o DNP DNP DNP DNP VCC_CLK_LOGIC GND
— 9 am sTAB —2°— DNP-— DNP —||| DNP |
4 BN pG 12— "pNp ——— 1 = = DNP 120 ohm
= | oo ==C91
19 s SET outs 2 l M T 100nF
18 ReF FB PG 28 ° = = =
DNP™ "~ bNp 3 DNP
DNP DNP- — BIAS DNP,
] DNP 1
NC
J_ § NC —é—
=i = — NC -
= EM |
14 NC
15 e <
16 NC U11 for -SP / -SEP version;
17 NC GND 10 U12 for -EP version
24 Ne GND 1!
27§
28 NC Thermal_Pad 29
= u12
R102 R103
e o o 15 |y ouTlt .
0 16 fin ouT|—22
cos L——13 JeN SENSE/FB |-
co7 —=cos _| 0% - c99
10uF | 10uF Stu 10uF
NR ot
= —4_Jepav2
-5 {epav NC 2 =
L 8 _lapav NC &
= 8 lipev NC L 100
R1QA-0— 9 lopsv NC |—2— 1uF
10
10 lopay
—R1A3 0 11 fopoy GNDL
R1IQA-2—12 1 op1y PAD 21
) TPS7A470TMRGWREP = =
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VCCO1_23
U1
All 100nF capacitors are wideband capacitors.
L1 1200 o 20 23 ekeUTo B
——{—1 * <5 vecol CLKOUTO_P-—22 CLKOUTO_P >
VCC_CLK_LOGIC L2 1200 VCCo1 CLKOUTO_N/ CLKOUTO_N >
o Py A 54 VCC23
— T 61 19 T evePEEAI A P\
1 vCC23 SYSREFOUTO_P|-—2—— SYSREFOUTOP
5 SYSREFOUTO_N SYSREFOUTON >
VCC_CLKIN o
” cLkouTs_p—34— CLKOUTI_P
VCC_LOGICLK CLKOUT1_N|—22—— CLKOUTI_N >
1 1 3 1 3
cs J:czs £c12 _[026 £c14 32_1ypIaso1 SYSREFOUT1_P ~§‘3‘— SYSREFOUT1 P >
ooF =0 c10 ==C11 o522 —=c287 %12 ——c137 %28 ——cao= CM —c15 o SYSREFOUT1_N|* SYSREFOUTI_N >
: I 1uF | 0.1uF ] 1pF | O 1pF | O pF | O 1uF | 01 1pF VBIAS23 )
- - - - = - - - - - - - F-{cLkan_p CLKOUT2_N|—=2—— CLKOUT2_N >
| CLKIN_N .
* 5 SYSREFOUT2 P|—22— SYSREFOUT2 P
2| SYSREFREQ P SYSREFOUT2_N|- SYSREFOUT2_ N >
~| SYSREFREQ_N o
14 CLKOUT3_P|—22— CLKOUT3_P D
. cs ca ca ScK w2e{sck CLKOUT3_N|—28—— CLKOUT3_N
DI SpI
6.3V 63V | 0ApF 16 |22 63  merwemmsowes
L 001uF | 10uF CsB -{Ccs SYSREFOUT3 P —22— SYSREFOUTS P
< L L L SYSREFOUT3_N|—82—— SYSREFOUT3.N >
J20 c31 . B . . S00 y [Pl
! > Il CAL 7] caL L .43 LOGIC_CLK P >
A4 1 > OGICLKOUT_P ] _CLK_| %
0.1uF LOGICLKOUT_N[—#2—— LOGIC_CLK N >
o DNP CE
LOGISYSREFOUT P ;2— - LOGIC_SYSREF P
— CLKINP CLKO_EN LOGISYSREFOUT_N|-—28—— LOGIC_SYSREF_N >
- L: Hckien
J24 = c33 Jamonen
1 @ H CLK3_EN ~{ CLK3_EN
0.1uF R74
aof<a] DNP " [Toeeen >——44| L0GIC_EN Ne[HE—w——
L VCC_CLK_LOGIC 0 —
=L CLKINN SYSREF_EN GND[-S =
= . GND |2
= 48| MuxsELo GND|-2L
DNP 2 MUXSELL GND|-22
J21 . GND |28
@ ; RS | _ BIVSELS 32| bIvsELO GND —22
’ * DIVSELT DIVSELL GND
J_ | VCC_CLK_LOGIC B 1 B S oves v gg
GND
_[ sysine DNP, PWRSELD 10.{pwrsELO GND 23
= DNP PWRSELT 1L {PwRSELL GND —22
J25 o = | PWRSELZ | PWRSEL2 DAP
o) ¢ e [MX1404MPAPTEP e
J_ | DNP °
SYSINN
? _L_
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c1 CLKOP c7 SYSOP
CLKOUTO_P > 1 SYSREFOUTO_P - 1 Ja
0.1pF mN 0.14F mN
y
c2 CLKON_ ~ c16 SYSON
CLKOUTO_N H 1 {e SYSREFOUTO_N /—|\ 1 ° J5
0.1pF mN 0.14F mN
y
c19 CLK1P c23 SYS1P
CLKOUTI_P > 1 1 SYSREFOUTI_P I} 1 52
0.1pF .,,N 0.1pF mN
y
c20 CLKIN_~ c24 SYSIN_ ~
CLKOUT1_N 1 1 SYSREFOUT1_N I} 1 J13
0.1uF "’NL 0.1uF nN
»
co7 CLK2P Clock Outputs SYSREF Outputs ca2 sysop
CLKOUTZ_P 1 1 J16 SYSREFOUT2_P > I} 1 {e) u22
0.1uF "’NL 0.1uF mN
p
c29 CLK2N Cc34 SYS2N
CLKOUT2_N H 1 J18 SYSREFOUT2_N > H 1 J26
0.1pF mN 0.14F mN
4
c17 CLK3P c21 SYS3P
CLKOUT3_P 1 1 Lo) U6 SYSREFOUT3_P I} 1 o) 10
0.1pF " 0.1uF "
wl|m|N o] R d el 3]
>
c18 CLK3N ~ c22
CLKOUT3_N 1 J7 SYSREFOUT3_N { { J11
0.1pF " 0.14F
wl|m|N
. C65 LGCLKP C66 LGSYSP
° ° | 1 I ° ° 1
LOGIC_CLK_P * * | i1 | LOGIC_SYSREF_P . * | 117
0.1pF 0.1uF
VCC_CLK_LOGIC DB DNP DY Q. R DR DNP DUP:
ock Terminations: VCC CLK LOGIC
DNR —= CML: External Pull-Up via 50E - DNP =
= LVDS: remove Pull-up and 220 ohm Resistor =
LVPECL : 220R to GND. Remove Pull Up
DNP DNP— =DNP. | .. coikn DNP. 1
GND DNP — DNP
LOGIC_CLK N > ° * ] — GND C72 LGSYSN
- LOGIC_CLKN I e LOGIC Clock and SYSREF SIS ERERIN . - |1
0.1uF 8 - | 30
| 0.1uF
B 5-4. BH4PEIN . EHgbETHEEO
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VCC_PinM
Pin Mode Headers
IrR2
J31 32 100k
VCC_PinM —— ! [OGICEN B
® g @ i CLKO_EN @ §
Gre 10 EXPANDER o o2 CIKT_EN o2
I P < = @ 5 CLK2_EN @ 5
16V lreo LR70 @ GND @ CLK3_EN @
= 0.1uF 310.0k$10.0k  Us 800-10-005-10-001000  800-10-005-10-001000 800-10-005-10-001000
GND
[scr - 8. bscL PO [ RE VCC_PinM
L _SDA < “-{ SDA PO1[= =8 W SYSREFEN >
PO2} W
—18 1a0 P03 [ 0 sR72
—21A1 P04 |- PWRSELO 2100k
— 2 n P05 CLKa_EN :
L it e pe 85 g
GND - - - MUXSELO "
; o o o
P11 1 MUXSELO @ n — @ m DIVSELO @ n
P12} Iy LOGICEN @ = @ DIVSELT @
P13} 2L DIVSELD o> GND o> o>
P14} DIVSEL2
o e 800-10-005-10-001000  800-10-005-10-001000 800-10-005-10-001000
o
P16 |+ CLK1_EN
INT 22 _INT P17 | 5 CLKO_EN
) R73% VCC_PinM
VCC PinM 0772 21 | yee ng
TCA9535RTWR
X L $look
100nF = :
25V GND J37
= - J38 [ g ] 1 S V%9 [ m ]
GND o2 P PWRSELT o2
o o PWRSELZ o
ol 4 L ol 4 = el 4
el 5 N el 5 al 5
@ GND @ SYSREFEN @
800-10-005-10-001000  800-10-005-10-001000 800-10-005-10-001000
ZHCUC81 - AUGUST 2023 LMX1404-EP ¥ 15k 21

eI R
English Document: SNAU292
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC81
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC81&partnum=LMX1404EPEVM
https://www.ti.com/lit/pdf/SNAU292

13 TEXAS
INSTRUMENTS

HEF i X www.ti.com.cn
vee pinM —— >
R26 °E
10.0k e
H® e U2
uCE
1 o T 21,{ p1.0/TAOCLK/ACLK P2.0/TA1 1}+:2
- VBUS R13 g—gn P1.1/TA0.0 P2.1/TA1.2 |
vBUS |1 T 22| P1.2TAO.1 P2 2/TA2CLK/SMCLK
33 S+ P1:3TA02 P2.3/TA2.0 |-+
2 DNP > P1.4/TA0.3 P2.4TA2 1)
=5 ca7 26,.1p1.5TA0.4 P2.5[TA2.2 |+
D S ouF 271 P1.6/TA1CLK/ICBOUT P2.6/RTCCLK/DMAEO |-
<H % 28, {p177A10 P2.7/UCBOSTE/UCAOCLK |-
4
1D %; «{ Pa.0/ucBoSIMO/UCBOSDA P4 .0/PM_UCB1STE/PM_UCA1CLK |
GND L8 38| p3.1/UCBOSOMIUCBOSCL P4.1/PM_UCB1SIMO/PM_UCB1SDA |-+
39,1 P3.2/UCBOCLK/UCAOSTE P4 .2/PM_UCB1SOMI/PM_UCB1SCL |-+
U3 49,1 p3.3/UCAOTXD/UCAOSIMO P4.3/PM_UCB1CLK/PM_UCA1STE '
1T 3 [0 vool5 41,1 P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCA1TXD/PM_UCA1SIMO |-
e o %n P3.5/TB0.5 P4.5/PM_UCA1RXD/PM_UCA1SOMI |-
L_ag RIS ot <> 4| Pa6mBO6 P4.6/PM_NONE |-
3anE 31-0M | i D _ 44,13 7/TBOOUTH/SVMOUT P4.7/PM_NONE |24
| P5 0/AB/VREF+/VEREF+ P6.0/CBO/AO
NV V TPD4S009DRYR 19,1 p5.1/A9/VREF-VEREF- P6.1/CB1/AT |t
| P5 2/XT2IN PB.2/CB2/A2 |-
-{ P5.3/XT20UT P6.3/CB3/A3 |-
us P5.4/XIN P6.4/CB4/A4 |-
13,1 ps s/xoUT P6.5/CB5/A5 |
VE‘LL-’S VDD | P5.6/TB0.0 P6.6/CBB/AG |+
IN out |- P5.7/TBO.1 P6.7/CBT/AT |-
EE%E — pap NC 2 | p7.0/cBBIA12 P8.0 [
NC —g P7.1/CBY/A13 Pa.1|1S
e——{EN GND P7.2/CB10/A14 P82 |-
P7.3/CB11/A15
C41 —=—=C42 c43 57, {p7.4mB02 PJ.OTDO |-
1uF 100nF LP5900SDX-3.3/NOPB 1uF 38, 1p7.5TB0.3 PJ.A/TDITCLK |-
59, 1P7.6/TBO.4 PJ.2/TMS [l
pNP— ——8% 1 p7.7/TBOCLK/MCLK PJ.3TCK 4+
R21 64 —
o { PU1/DM RST/NMISBWTDIO 8|
R22 33 TEST/SBWTCK -
o~ 62,1 pu.o/DP
33 VBUS
2 o .
iy LS VDD e voore [ 22
9 o—'p/ b
2 E» vssu |81
R24 BSL Avss1—14
R255 45 —— c4 11 68
1008 C45—=— C46 Cc47 C48 5 AvCC1 AVSS2 o C49 C50
0 : 220pF | 100nF | 100nF [ 100nF 18 Joveet Dvss1i—3 470nF | 220pF
pvee2 DVSS2
) MSP430F55291PN
1
VCCIN < Ne
L10 5 3
VCC  GND
120 ohm
VBUS uCE DNP DNP—— ucsB_»
1500 oy L I o o
R44,, 0 DNP
L DNP DNP —|||-GND
— one L ow
o | Lo
USB2ANY Interface Option
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& 5-8. %8 2 2 (RF GND)
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555
HPYO0000

o

/0191910101010
OO000
e 0000

0%,
05200

o !
o

0l00]o/ <01
fofololofo)0ROLS:
50050

o/0/0/0 00000
200, 0/0/0/0/0/0/0 00"
)0 000000, %%

©lo%°lole0 0010106 o 20
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& 5-11. 25 5 2 (GND)

& 5-12. K2
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5.3PCB E#&
T2 2 1oz )=
Top layer ‘
A
v
RF GND layer E
Signal GND layer 1
E
Signal GND layer 2
GND layer
Bottom layer v
5-13. PCB E# &
26 LMX1404-EP {44 ZHCUC81 - AUGUST 2023
LRI

English Document: SNAU292
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC81
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC81&partnum=LMX1404EPEVM
https://www.ti.com/lit/pdf/SNAU292

13 TEXAS

INSTRUMENTS
www.ti.com.cn 1T
5.4 kG B
R 5-1. YEIEH (BOM)
VA= TiHA B4HT ESp il 1 B
C1. C2. C7. C16. M2, W%, 0.1uF , 10V , +/-10% , X5R , 0201 530Z104KT10T 0201 AT Ceramics
C17. C18. C19. C20.
C21. C22. C23. C24.
C27. C29. C31. C32.
C33. C34. C65. C66.
C71. C72
C3. C8. C10. C12. 2 B% , 0.1uF , 16V , +/-10% , X7R , 0402 530L104KT16T 0402 AT Ceramics
C14. C25. C26
C4 AL &, 10uF , 6.3V, +/-20% , X5R , 0402 GRM155R60J106ME 15D 0402 MuRata
C5 2, M, 0.01uF , 6.3V, +100/-0% , COG/NPO , 0201 |550Z103PTT 0201 AT Ceramics
C9. C11. C13. C15. M2, W%, 1uF |, 16V, +/-10% , X7R , 0603 885012206052 0603 Wurth Elektronik
C28. C30. C35. C41.
C43
C36. C42. C46. C47. 2%, W%, 0.1uF , 16V , +/-10% , X7R , 0603 885012206046 0603 Wurth Elektronik
C48. C54. C91. C95
C37 HiZ55e | g%, 2.2uF , 16V , +/-20% , X5R , 0603 885012106018 0603 Waurth Elektronik
C38 M2, Mg , 3300pF , 50V , +/-10% , X7R , 0603 885012206086 0603 Waurth Elektronik
C39. C40 B2, W%, 30pF , 50V , +/-5% , COG/NPO , 0603 06035A300JAT2A 0603 AVX
C44 W2, Bg& , 2200pF , 16V , +/-10% , X7R , 0603 885012206036 0603 Waurth Elektronik
C45. C50 Hi% | g%, 220pF , 50V , +/-5% , COG/NPO , 0603 06035A221JAT2A 0603 AVX
C49 HmZ , &, 0.47uF , 16V , +/-10% , X7R , 0603 C0603C474K4RACTU 0603 Kemet
C53. C90. C94 2, W%, 10uF , 10V, +/-10% , X5R , 0603 GRM188R61A106KAALD 0603 MuRata
C75. C96 A4S | W%, 0.01uF , 50V , +/-5% , X7R , 0603 C0603C103J5RACTU 0603 Kemet
C76. C77. C78. C97. HiZE 8% | %, 10uF |, 16V , +/-20% , X7R , 0805 EMK212BB7106MG-T 0805 Taiyo Yuden
C98. C99
C79. C100 AR | W&, 1uF , 16V, +/-10% , X7R , AEC-Q200 1 CGA3E1X7R1C105K080AC 0603 TDK
2% , 0603
C73 HmE , &, 0.1uF , 16V , +/-10% , X7R , 0402 0402YC104KAT2A 0402 AVX
C74 AR | W&, 0.1uF , 25V, +/-5% , X7TR , 0603 C0603C104J3RACTU 0603 Kemet
D1. D2 LED , 4% , SMD LTST-C190GKT 0603 Lite-On
J1 USB 2.0 , Micro-USB Type B 10118194-0001LF SMT FCI
J2. J3. 4. J5. J6. J7. [EREE, Kkt SMA , 50Q , 142-0761-881 Ky 5T SMA Cinch Connectivity

J8. J9. J10. J11. J12,
J13. J16. J18. J20.
J22. J24. J26
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BELF 1211 X AF www.ti.com.cn

& 5-1. ¥PEhE & (BOM) (%)
A= P B BFES ECp TR
J14, J28. J29. J40 H3k ., 100mil , 3x1 , 44 TSW-103-07-G-S TH Samtec
J15. J17. J19. J21. PR, SMA , #ETL , B CON-SMA-EDGE-S UL $7e ] RF Solutions Ltd.
J23. J25. J30
J31. J32. J33. J34. #3J , 100mil , 5x1 800-10-005-10-001000 TH Mill-Max
J35. J36. J37. J38. J39
L1. L2, L3. L4 BREERIZR L 120Q @ 100MHz , 3A , 0603 BLM18SG121TN1D 0603 MuRata
L5. L6. L7. L10 BREKRIT , 120Q @ 100MHz , 2A , 0603 742792625 0603 Wurth Elektronik
Q1 MOSFET , N ¥4i , 50V , 0.22A BSS138 SOT-23 Fairchild
R1 HiFH , 100 , 1% , 0.1W , 0603 CRCWO0603100RFKEA 0603 Vishay-Dale
R2. R69. R70. R72. HERH , 10.0k , 1% , 0.1W , 0603 ERJ-3EKF1002V 0603 Panasonic
R109
R3. R6. R8. R9. R36. |HfH,0,5% , 0.063W , 0402 RC0402JR-070RL 0402 Yageo America
R71. R74. R81. R82.
R83. R84. R85. R86.
R87. R88. R89. R107.
R108. R111
R12. R13. R14. R16. HH , 33, 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO060333R0JNEA 0603 Vishay-Dale
R21. R22. R27. R28.
R30. R32
R15 B , 1.0M , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO06031MO0JNEA 0603 Vishay-Dale
R17 HifH , 330, 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO0603330RINEA 0603 Vishay-Dale
R18 HiFH , 10k , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCW060310K0JNEA 0603 Vishay-Dale
R19 HFH , 33k , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCW060333K0JNEA 0603 Vishay-Dale
R23 B , 1.5k , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO06031K50JNEA 0603 Vishay-Dale
R24. R44. R75. R76. HiFL , 0, 5% , 0.1W , AEC-Q200 0 %% , 0603 CRCWO06030000Z0EA 0603 Vishay-Dale
R77. R78. R79. R102.
R103. R104. R105.
R106
R25 HFH , 1.2M , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO06031M20JNEA 0603 Vishay-Dale
R26 HiFH , 10.0k , 1% , 0.063W , AEC-Q200 0 % , 0402 RMCF0402FT10K0 0402 Stackpole Electronics Inc
R73 HFH , 10.0k , 1% , 0.25W , 1206 RC1206FR-0710KL 1206 Yageo America
S1 K, fuldzal | B FSM4JSMA 6mm x 6mm TE Connectivity
SH-J1. SH-J2. SH-J3. |/, 2.54mm , & , B 60900213421 2.54mm Wurth Elektronik
SH-J4
TP1. TP4. TP5. TP6. WA, W, A 5002 TH Keystone

TP9. TP10. TP11
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www.ti.com.cn BELF 1211 X AF
& 5-1. ¥PEhE & (BOM) (%)

IVASH L] b amille) 2P filpeaic

TP2. TP7. TP12. TP14 |JRA , W | 20fs 5000 TH Keystone
TP3. TP8. TP13. TP15 | , W , B 5001 TH Keystone
u1 EiA JESD S ds /AR oy A o LMX1404MPAPTEP TQFP64 HEINACES (T
u2 25MHz 5 il 4% MSP430F5529IPN PNOO8OA ML (TI)
us 4 jfiE ESD LA TPD4S009DRYR DRYO0006A L 3 5 (T1)
U4 KR, 150mA LDO LP5900SDX-3.3/NOPB NGFO0006A FEINAES (T1)
u9. U12 1A 5 LDO TPS7A4701MRGWREP RGWO0020A I 3 52 (T1)
u7 S A R R SN74LVC1G17DBVR DBVO0005A LR (T1)
us IRIHEE 1/0 ¥R 22 TCA9535RTWR RTWO0024B L 3 52 (T1)
Y1 41k, 24.000MHz , 20pF ECS-240-20-5PX-TR 11.4mm x 4.3mm x 3.8mm |ECS Inc.
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i3 TEXAS

INSTRUMENTS
H 58 www.ti.com.cn
6 HAhfz 5
6.1 SEEfEETE R
6.1.1 —&#E &

o FEIRAE EVM IEH TAEZ 0T , & 201588 EVM 5 s BRA % B .
o PRAE SR EEE SR 4 FE MUXOUT_EN = 1 Al MUXOUT_SEL = 1. GUI &Rl B I 21788 | R )5 BT [A]
BHRAE
+ LMX1404-EP EVM [{] POR HijifES45E LDO B4 922mA |, 785 H LDO Ky 928maA.
- &1
B A rp i, 8 H T $ A LOGICLK.
« EVM B yifEsest LDO K24 11mA |, 785 ] LDO B 275 13mA.

6.1.2 4727 CLKOUT _LEAF 2% H

POR 2 J5 , %4 CLKIN il fiJf s FIR , i EVM 2 BRI B I Ab T b a0 T i )5 1, CLKOUT 2=
W% . LFAT EVM 4ife | FE M CLKOUT FRES H BT .

« Mk EVM %323 3.3V, JEHERM A CLKIN ZRIHAEZ) 925mA.

o HRNEUHERIN CEHEE CLKIN |, 3 B 3Ly ol i IF S

o BRIASEHESZE Z /b 300MHZ |, AN Th#E /% 0dBm.

o HINE A CLKIN 2204 EVM HL SN E K2y 1.1A.

6.1.3 LRI FERBLE

LMX1404-EP EVM ] POR Bk B2 SYSREF FIHARLIRE. BRAEOL T RA a5 :0F LOGICLK 4k T

@iﬁtﬁ DA P AT AR T B R 245 H I D
Wil USB k45EH: 2 EVM.

o HAERR R SPI, IF H USB2ANY 2 LI 7E I A% o N4kt .

o WRER: T £ USB2ANY # , 15 H Identify %41 USB Communications — Interface #f H & A& 15
R T IEREI USB2ANY.

o HAROINEFTH TA78 (Ctri+L) , JERATRES1F I AR5 334 0 S F I Th R AR R T .

o WURMEE B AAAEIEAS W | 1532 7E User Controls T H ) # POWERDOWN £ , 308 EVM Hifi. &
R, POR ZJax RO fIEE— RS N4 205 . 1% B POWERDOWN J& EVM HREA BEEZ) 58mA |, I

ﬁé;‘%ﬁﬁu} SEMAEZIE , 5 1IC TR,

6.1.4 LR FHASIFEAN M

fisiiag o5 BN 2 A At AT dnAE | IF A SR R A AR B R B AR I, # A SE T RO BN KA R

",

o SRR AR VE R B A IE . GUI 7\ B HAE 28 H B R YE LS MR R R R S T
Jo

o HREINETA F A8 (Ctri+l). X SRHERT IS .

o TERINEFTE A7 (Ctri+L) Z 17 , 22i{7/E User Controls T i Y4 RESET {7,

o WESRBIERE , BRI N AT A S R A .
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13 TEXAS
INSTRUMENTS
www.ti.com.cn A g E

6.1.5 IR AINEA 1

I B o A T R T TR A A7 A W B ANATE POR ZJE gk — k. TERSEEHL T , Wik POR JEERAEH K |, +
IS b L 2 AR AN SR AE B 2 () T M e . 2 BE 00 B | 15 7E User Controls T _E V)4 RESET £z
I FOME T ZF A7 4% (Ctri+L).
o EZSREARR | O RS A R S g LU AR
+ CAL 3k b RfIG B~ 30 s v P 4 2> AL 51 IR 10 23 i s

- XA PUEE RSN 10 R A RS

6.1.6 21 E ALY #F SYSREF

FSeH SYSREF firtt , AT 2 UERI L E .
o HARIHTUL R RE -
- ¥ SYSREF_MODE % &~ “Continuous” ( ATk ) -
- SYSREFREQ_MODE FE % & N SYSREF #i= .
- SYSREFREQ_VCM ¥ & NEi#E4 , SYSREFREQ P %15 1.1V , SYSREFREQ_N F#j/4 1.5V,
- SYSREF_DELAY BYP FB X & Nt 4ER
- SYSREF_EN=1.
« Tif# SYSREF_DELAY_DIV 1 SYSREF_DIV_PRE M#IFAE IEfi. GUI 258 H SR iR M.
° Eﬁ{% FINTERPOLATOR % FSYSREF =0. GUI %Eﬁiﬁ%ﬂﬁ%tﬂi% SYSREF ﬁj\}/{ﬁ%%o
«  Hif#%nHiEE (CHx_EN/LOGIC_EN) fil SYSREF ZZi#% (SYSOUTx_EN/LOGISYS_EN) /5 .
« ffiARTE User Controls T i H % F4 8 (SYSWND_EN=0).
* BN R15[9]=1. XA GUI BB BN , FUIIX Py 7E FARAS IR RAR > I
* T3\ SYSREFREQ_N A1 SYSREFREQ_P ) 1.1V 1 1.5V HJESzbr FAE S P24 7 s i s . n S B i
FH T X e, T R TR R A R R PR RS 10 JE AN o 1.1V BRI A &% 100 Q FHHTM 1.5V HLJE IR I He
Mo WHTTHE , VTR R AR R

6.2 FtR
P AR A% B P & 1 7
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	说明
	特性
	应用
	1 评估模块概述
	1.1 引言
	1.2 套件内容
	1.3 规格
	1.4 器件信息

	2 硬件
	2.1 设置
	2.1.1 评估设置要求
	2.1.2 连接图
	2.1.3 如何实现完全 SPI 控制
	2.1.4 电源要求
	2.1.5 引脚模式搭接
	2.1.6 参考时钟
	2.1.7 输出接头
	2.1.8 接头信息
	2.1.9 默认配置
	2.1.10 如何生成 SYSREF
	2.1.11 倍频器模式示例
	2.1.12 分频器模式示例
	2.1.13 混合模式：SPI 和引脚模式


	3 软件
	3.1 软件安装
	3.2 软件说明
	3.3 USB2ANY 接口

	4 实现结果
	4.1 缓冲器、分频器和倍频器模式
	4.2 SYSREF 生成
	4.3 SYSREF 延迟发生器

	5 硬件设计文件
	5.1 原理图
	5.2 PCB 布局
	5.3 PCB 层堆叠
	5.4 物料清单

	6 其他信息
	6.1 疑难解答指南
	6.1.1 一般指导
	6.1.2 如果在 CLKOUT 上看不到输出
	6.1.3 如果器件功能未激活
	6.1.4 如果倍频器频率不准确
	6.1.5 如果分频器频率不准确
	6.1.6 如果未观察到 SYSREF

	6.2 商标




