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T ShiR 150 °C
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M
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5.4 #MRER
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=2 udarr() PyET™ e
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5.5 HASRFE
2.4V < V¢ < 2.6V, -55°C < T < +125°C, MLAUEZ Voe = 2.5V, 25°C AF FIIME ( BRAERA B )
2% \ Wk | BME SR BOKE| BR
HRLEFE
o bH, Brf A SYSREF ¥ E 1050
Ok, Fra i ITR | i SYSREF 500
lcc Ly L (1) F mA
o LH#, Fraf A SYSREF ¥< i 265
S 11
SYSREF
foverer | SYSREF #hili i :i‘ig;ii fgg x:i
At SYSREF #EiRHK foukn = 12.8GHz 3 ps
SYSREFOUT 45 ps
trise FFHESTE] ( 20% % 80% ) LOGISYSREFOUT CML 120 ps
LVDS 120 ps
SYSREFOUT 45 ps
traLL R E] (20% = 80% ) LOGISYSREFOUT CML 120 ps
LVDS 120 ps
SYSREFOUT 0.85 Vpp
Voo O LOGISYSREFOUT ML 04 Ve
LVDS 0.4 Vp
CML
Vsysrercm | FEA5 AL SYSREFOUT EZSEEFOUTX—PW 0.8 v
100Q Z4r 113

SYSREFREQ B[

Vsysrerin | H A TEH AT EE S LR 0.8 2| Vpp
- Z45r 100Q uh%E , HRE
\ AL s ’ 1.2 1.3 2 \Y
oM LIPS i ) AR
NEZE PN
fin LIPS X G d AR 0.3 15@)|  GHz
Pin A% CLKIN_P 8¢ CLKIN_N b () 53t Hi Y5 0 10| dBm
LN o]
four iy AR 2 5340 0.15 6.4
four i H AR S E 0.3 15@)|  GHz
four AT x2. x3. x4 3.2 6.4
four ERETES LOGICLK #ith 1 800 MHz
e - IS fin =3.2GHz ; x2
toaL R HERA] FEIRER AL (8] fouoLk = 28MHzZ 750 us
feLkLout = 6GHz 6
OUTx PWR =7
- f =12.8GHz
Pout i ThE BA U gbK*SUFTJWR =7 0 dBm
folkLout = 15GHz 3
OUTx PWR =7
trise T A ( 20% % 80% ) feukouT = 300MHz 45 ps
traLL FRERFE] ( 20% % 80% ) foLkouT = 300MHz 45 ps
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24V < Vo < 26V, -55°C < Tg < +125°C. MAMER Voo = 2.5V, 25°C %M NHME ( BRIEAE U )

e 2 WA B/AME  HAME  BAE| #BA
tmuTe i H 5 ) ) OE 5| I T Bt 30 us
tunmuTe A 4 BT i I ) OE 51 LT+ 30 us
FEIRIEIR WA
| tskew | S S TR £ R A i 2 Ta=-55°C & +125°C 25 10| ps
Mpry/ AT | AEFRIEIR B IR BE A2 L e rh AR 0.02 0.06 0.1| ps/C

P aR 180
tovy FERRAEIR Ir AT AR Ta=25°C 182 ps
f AR AR AR 185
Were | BlahRIZE
ESRL Y G 5
B, WIS, 12kHz % | X2 fEAE 16
J Fhndl .
CKx B EL ) 100MHz B4 3 ey ¥ fs. rms
x4 {55 26
R 1UF IR R Hef24 > 8Vins AL 155 dBoHz
fCLK—6GHZ
P AR -159
= . = i i
AR foutr = 6GHz ; forset 2 534 158.5 dBc/Hz
100MHz ——
NFL fEA02S ( X2+ X3+ 159.5
x4 ) ’
. LOGICLK %ttt CML -150.5
ENEHC ’ dBc/Hz
" 300MHz LVDS 1515
four =6GHz ( 4 ) , Zratis -25
H2 IR four = 6GHz ( By ) , ZEpPasAa -13 dBc
four = 6GHz , B , 2 404 -16
H1/2 x2 (fspur = 3GHz) -40 4B
c
H1/3 LN R N (8= four = 6GHz ( #.3i ) | x3 (fspur = 2GH2) -50
H1/4 x4 (fspur = 1.5GHz) 54 dBc
IspuR LOGICLK % CLKOUT fspur = 300MHz ( %%} ) -70 dBc
#7400 (SCK. SDI. CS#. MUXOUT. CLKx_EN. MUXSELx. PWRSELx. DIVSELx. LOGIC_EN. SYSREF_EN. CAL. CE)
fe FT N LR SCK. SDI. CS# 1.4 3.3 \Y
Vin CLKX_EN. MUXSELx. PWRSELXx.
TN LR DIVSELx. LOGIC_EN. SYSREF_EN. 1.4 33V
CAL. CE
R Po N R SCK. SDI. CS# 0 0.4 \Y
Vi CLKX_EN. MUXSELx. PWRSELXx.
1 LS4\ HL DIVSELx. LOGIC_EN. SYSREF_EN. 0 04| Vv
CAL. CE
o TN FL R SCK. SDI. CS# -42 42| pA
Iy CLKX_EN. MUXSELx. PWRSELXx.
T FEL P N L DIVSELx. LOGIC_EN. SYSREF_EN. -42 42| A
CAL. CE
PN B SCK. SDI. CS# -25 25 pA
I CLKX_EN. MUXSELx. PWRSELXx.
1 L PAL A LI DIVSELx. LOGIC_EN. SYSREF_EN. 25 25|  pA
CAL. CE
8 R 15 Copyright © 2025 Texas Instruments Incorporated
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24V < Vo < 26V, -55°C < Tg < +125°C. MAMER Voo = 2.5V, 25°C %M NHME ( BRIEAE U )

¥ WA %A BME  WAME  BKRE| B
Vou feiy PP L MUXOUT lon = 5mMA 1.4 2.2 \Y
e FELSP 4 H P R lon = 0.1mA 22 25 \%
VoL I FEL P S L MUXOUT loL = 5mA 0.45 \Y
() BIESAUM , B foan=6GHz , CLK_MUX=4%% , Fi it 64T i . OUTx_PWR=7. SYSREFREQ_MODE=1.
(2) M.
(3) ¥ SYNC. 7#ii#s. SYSREF 1 SYSREF & L4k |, S =ik 12.8GHz.
5.6 IfFPE K
B/ME FRRAEL BAE L:-¥A
B ESR
fspi SPI U5 N 2 MHz
tce IR 4 38045 BB AT FL STk (] 20 ns
tcs IR 0B S5 5 1 ] 20 ns
ten RF 4 BB LR AEF I 8] 20 ns
tewn e Jk v 5 5 vy P S 100 ns
tewL e ik v 5 A1 P S 100 ns
tces {5 & 21 i v B 1T () 20 ns
tewn 15 6 ik v 6 P55 v PP 50 ns
teo e e P B I SR A (1] 0 100 ns
5.7 Bt
SDI A% 10 AD, WWVWWWY
(Write) w X e X e X:Dgw_w 5 UOORROREENN
“—tosPie tw.—>§
r-~
« S\ T
<topsPie t<:WH'>§“Q;WL—’§ . é‘—tCE—P
MUXOUT e e e i o o o o o o o o o o o D-15t°i —— - - -
(Readback) 1‘. .DD > “
CS# \ l ‘
- *tEWH‘FE
& 5-1. BATHEERR P Bl
£ SPI 5 A | 364 HAR JLANEFE ZFHIT
* R/W A2 E M 0,
* SDI 5| F 3R e SCK 5| IR E VR B N\ BRSO 2 /7 s b .
o CS# DAURFHKHEE , A REXT AT BN . a0 CS# REFm T | S8R 2 i B ikt
o ZEREY SPI BN CPOL=0 1 CPHA=0.
o WARAESRFZ A FEE SCK A SDI £ki% |, TI B IAEA AT B N85 4F ¥ CS# LBk (R 5 s P .
SPI B2 A HoAth JLANE I
* R/W i AIEEN 1.
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o ST HSRIHBEE S, MUXOUT 3| G 2 Sk .

* MUXOUT LHI#E/E SCK KN FEuT Bt $hdath . a2l , FER B R top I, MUXOUT 51 A

CEIES €/
o URZLZANE SDI Ziik IR BRI

o EERHES TS , MUXOUT SIIA S Bai#t N =25, 5 A S AF L5 SPI S 2R M5 5| NS, T 7E S P
A 155 e i BEE MUXOUT_EN=0 , UEF2hHs MUXOUT SIIME T =2 , M fo v H A as 07 i [0l 32

LR BK .

o RMEXTF RIW AL, P EWIFAR SR EARIE , M52R8 1 AR E DUSHAR R (Bl g RE ) B ias

(RINE
5.8 fiAlkriE

WA HAM B B, TR L LR 448 ¢ JE = 25°C , Ve = 2.5V, OUTx_PWR =5, CLKIN 7E4:AN 5] i 1 DA
8dBm ZE/ Kz . 18 KIS S £ B AL A %I B711 /) Rohde & Schwarz® SMA100B.

-110 -115
Source Source 12GHz
-115 Source+Device -120 Source Scaled to 6GHz
...... Device (Raw) Source+DUT (Includes Div2)
-120 Modeled Device Noise 25 |\ e Device (Raw)
o Modeled Device Noise
-125 -130
N N
L 130} L -135
3] % 3}
g g 140
8 B 145
o ]
z Z 150
3 3
s 8 -155
o o K
160
-165 i
-170
-170 - -175
1x10° 1x10* 1x10° 1x10° 1x107 1x108 1x10° 1x10* 1x10° 1x10° 1x107 1x108
Offset (Hz) Offset (Hz)
ANJEIEFE = -160dBc/Hz KK = -159.8dBc/Hz
K 5-2. 6GHz %Ay i B [ 2 a8 AE AL I8 75 K 5-3. 6GHz % th T 1 SRS AHALR A A (2 2040 )
-110 -145 I I I I I
X2 Multiplier H]
115 x3 Multiplier -147 H — Input Power = -5dBm
120 x4 Multiplier L] — Input Power = 0dBm v
-149 | =—— Input Power = +5dBm
-125 — B
_ N
% 130 % 151
D 135 g -153 7
~ ~ 4
% 140 _§ 199 N~ Z
[
Z s o -157
8 150 ‘g
T S 159
158 -161
-160
-163
-165
170 -165
1x10° 1x10% 1x10% 1x108 1x107 1x108 3000 5000 7000 9000 11000 13000 15000
Offset (Hz) Output Frequency (MHz)
Bl 5-4. 6GHz %ar Hi A (YA S AR AT AL R 75 [ FERFAS 51 LRI R 52 AN Th 2
B 5-5. el T A R
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5.8 JLAIRHE (52)

Output Frequency (MHz)
CLKOUTx_PWR =7

B 5-10. Sy S B H 2 =R

-120 -150
= Device Additive Phase Noise A
= Modeled Noise -151 | —
-130 Mt = Flicker Target -152
\" Flat Target
\ -153
140 TN 5 -154
~ N < -155 /
5 N @ -156 //
g -150 2 457 Y/
@ ..ll 5 ///
3 NN Ll o -158
z N A o i
g 160 N S -159 4
5 ™ 8 160 W
& N S T VM ——
-170 S 161 2
. -162 W
™N v — Ta=-55°C
-180 NG -163 —— Ta=25°C
N -164 — Ta=125°C
-165
19 o 1000 10000 100000 1000000 1E47 0 2000 4000 6000 8000 10000 12000 14000 16000
Frequency Offset (Hz) Output Frequency (MHz)
K&l 5-6. (4R B 5-7. Zrr BT AR
-155 10
— fout = 3200MHz
-156 —— four = 6400MHz 75— ~—
-157 = 5 =S
N 158 T 25
< 5 N — \\\
@ -159 H 0 —
s A EEE R ERENWSY
o - - L.
u_c_) —1 ] 5— \ NI
o -161 = -5 ] =—— Outx_PWR =1
3 o ~H —— Outx_PWR =2 ——~__| e TN
S -162 & TS| — Oux PWR=3 <
5 —— Outx_PWR =4 ™~
-163 @ -10 1] —— Outx PWR =5 N—
—— Outx_PWR =6 N
-164 -12.5 |—H —— Outx PWR =7
-165 -15 e ——
-10 8 6 -4 -2 0 2 4 6 8 10 12 14 16 0 2000 4000 6000 8000 10000 12000 14000
Clock Input Power Level (dBm) Frequency (MHz)
NTE N ZE S D% T T BRAr EO S A (LD ) Z AT R
. ﬁe
& 5-8. 54 x2 M T MARES
B 5-9. i as R i i TR
10 T -10
9 —— Ta=-55°C
8 ~ -15 —— Tp=25°C
— —~ — Ta=125°C
; N~ - = -20 A
= m
N -25
g : SN 5
= N L -30
g 3 AN 5 —
s 2 N E -35
o N_ —~— 5 | =
o 1 N T 4 N\
2 9 N e N\
- 1%}
-3 Ta =-55°C -50
-4 | —— Tp=25°C _55
5| —— Ta=125°C
-6 -60
0 2000 4000 6000 8000 10000 12000 14000 3200 3600 4000 4400 4800 5200 5600 6000 6400

Output Frequency (MHz)

B 5-11. 540 X2 X T W (2088 )

Copyright © 2025 Texas Instruments Incorporated

fexrirE M

Product Folder Links: LMX1404-EP

English Data Sheet: SNAS882


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1404-ep?qgpn=lmx1404-ep
https://www.ti.com.cn/cn/lit/pdf/ZHCSYH7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYH7A&partnum=LMX1404-EP
https://www.ti.com.cn/product/cn/lmx1404-ep?qgpn=lmx1404-ep
https://www.ti.com/lit/pdf/SNAS882

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LMX1404-EP
ZHCSYH7A - JUNE 2024 - REVISED JUNE 2025

5.8 JLAIRHE (52)

Output Frequency (MHz)

B 5-12. X2 BT RIS 5588 1/2 KB

-40 -40
-44 -44
-48 -48
52 52
5 56 TN < 56 //_ \};/
3 60 7 / L BN
\‘; 64 A / \‘ T,; 64 E— N Al_\ / ﬂ
£ 68 sl LT < £ s L NI NNV
g 72 ——742>< /7[————— g 72 73T7 - A Ayfff
E -76 \ I — / b N E -76 /\\ 7 C r
T TN 7 N I o b YA 1] v
8 - =T || — Ta =-55°C, Differential 8 - I/ \ /
» -84 —— Ta =25°C, Differential » -84 AN
-88 —— Ta = 125°C, Differential -88 —— MULT =x2
-92 ——=— Ta =-55°C, Single-ended 92 MULT = x3
——— Ta = 25°C, Single-ended —— MULT =x4
-96 = Tp = 125°C, Single-ended -96
-100 -100 S — —
3200 3600 4000 4400 4800 5200 5600 6000 6400 3200 3600 4000 4400 4800 5200 5600 6000 6400

Output Frequency (MHz)

B 5-13. FEARARKIEEE (WBHE = flHHEM)

-15 5
L
4.75 | == cLKOUTO to CLKOUT1
/%\'\/\\/\, 45| — CLKoUTO o CLKOUT2
175 *9 | — CLKOUTO to CLKOUT3
_ m 4.25 | = CLKOUT1 to CLKOUT2
5 M\ 4 | = cLKouT1 1o CLKOUT3
g 20 / 375 | = CLKOUT2 1o CLKOUT3
Py z -
3 2 35
=3 N
2 225 s 325 ™N —
5 /] 5 SHEES
£ ) 2 215 =
< / & 25
g 275 H O 225 /\,
£ / = 2 <] N < N
g bt
£ 3 175 /N N
£ 30 3 15 3
H / © 425 ™~ el L
8 -32.5 [/ 1 Al N4 —
0
\ / — Ta=-55°C 0.75 7
-35 — Ta=25C H 05
V — Ta=125°C 0.25 =
375 L L 0

0 2000 4000 6000 8000 10000 12000 14000 16000
Freq_MHz

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

E 5-14. 4SBT RIS ( B ) &l 5-15. HyH FHH RS (ps)
0 750
735
0.25 720
05 . Wt Jd
-0.75 F—1H 3 675
7 - B 3 645
s \ & 630
z 125 I B 615
8 3

2 spf 5 600
° 2 585
2 1.75 | 4 570
5 . L 555
2 W 540
225 gl 525
| 510
25 495

275 jﬁg %

0 50 100 150 200 250 300 350 400 450 500 550
SYSREF Phase Shift Code

i 5-16. SYSREF WEIER SRR IHIXR

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

110 130 150

FEWTHEBE IR | 4R = MRIR L.

B 5-17. {85 2 mRad mie
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5.8 JLAIRHE (52)

187

186

185

184

183

182

181

Propagation Delay (ps)

180

179

178

o

Pl

177

-60 -40

20 0

] 5-18. f53B3EIR

20 40 60
Temperature (°C)

80 100 120 140

F 5-20. EEEH R B
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6 40 B

6.1 MR

ZE AU ER e E | & — LOGICLK #H . =Wt ehi i (SRR ME . %4802 0] DL S A #hAE [ |
AT DUAH XS T30 N I B b AT 0 AR 5 5. B AN B A AT gmFE T R ] . LOGICLK %y AR & o i, il
AR T HABVYAS e s | - BAA v s %=X ( CML 1 LVDS ) FTZR 5.

SYSREF m[i#id #EE SYSREFREQ 5| I AR , WAl 7E N A . W SYSREF & AL nT 1 % 2314 11
PRI P, LAtk SYSREFREQ % A AN T CLKIN 4\ 150 B I (8] R AR 18] o 2R (B % SYSREF Uiy 5~
—A BT BT 2 B REIR — B BN R R AN A AR SYSREF farth |, %6 H B A BT [ GE IR Al A]
eI, XtF LOGISYSREF #t | far A&\ rr4ufe i CML ¢ LVDS.

6.1.1 S AR [H

o M SUVE 340 AT LOGICLK it s A A IR B R 20 AL 2 I by 1 A5 T DA B A BRUBZ A, 70 s
FITHER A A5 R AR B SYSREF LU T AR BB IR B

R 6-1. PG SiAs Vi

%5 TaH 3
Y
T AR 2.3, 4, .8 |[FHOH(1HRO ) HH 50% bt
i 2.3. 4
yA
L oGICLK i Hos 5 D204 = B x A
- 48 120 30O (1 BRI ) VS 50% i
o Ty 1. 2.4 | JHEp SYSREF HUBU Hii b,
i Lo S a4 | MO = B x A
SYSREF e S 4095 TR ITRA 50% 57
HT s P 2. 4.8.16 | BN TG/ | TTHUEH AR
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6.2 ThEETT HEIE

CLK_MULT_CAL

CLKINE

Repeater

Y
SYSREF

SYSREFREQ

and Capture

VCC_CLKIN
VCCO1 (x2)
VCC23 (x2)

VCC_LOGICLK

VBIASO1
VBIAS23

GND (x11)

S -t—|
—

rb_CLKPO!

SYSREFREQ_DLY_STEP

SYSREFREQ_DLY_STEPSIZE

SCK
SDI
CS#

MUXOUT
CAL q

CE
CLKO_EN
CLK1_EN
CLK2_EN
CLK3_EN

LOGIC_EN
SYSREF_EN

MUXSELO
MUXSEL1

DIVSELO
DIVSEL1
DIVSEL2

PWRSELO
PWRSEL1
PWRSEL2

Digital
Control

Windowing [P0 geser

SYSREF_DIV_PRE

+2,

O
RESET

LOGICLK_DIV_PRE

4

RESET

SYSREF_DIV
3,..4095

SYSREFOUTO_DLY_|
SYSREFOUTO DLY Q

Phase
Interpolator
SYSREFOUTO_DLY_PHASE
SYSREFOUTO_DLY_SCALE

SYSREF_DLY_BYP

xM
CLK_MULT
—q
CLK_DIV
CLK_MUX

O
SYSREF_DLY DIV RESET

SYSREFOUT1_DLY_|
SYSREFOUT1_DLY_Q

Phase
Interpolator
SYSREFOUTL_DLY_PHASE
SYSREFOUT1_DLY_SCALE

SYSREF_DLY_BYP

+2,4,8,16

RESET

SYSREF_PULSE_COUNT

SYSREFOUT2_DLY_|
SYSREFOUT2_DLY_Q

Phase
Interpolator
SYSREFOUT2_DLY_PHASE
SYSREFOUT2_DLY_SCALE

SYSREF_DLY_BYP

Repeater O——fm]

O
RESET
SYSREF_MODE

SYSREFOUT3_DLY_|
SYSREFOUT3_DLY_Q

Phase
Interpolator
SYSREFOUT3_DLY_PHASE
SYSREFOUT3_DLY_SCALE

SYSREF_DLY_BYP

LOGICLK_DIV

LOGICLK_DIV_BYP
LOGICLK_DIV23

O
RESET LOGICLK_DIV_DCC

LOGISYS_DLY_|
LOGISYS_DLY_Q

Phase
Interpolator
LOGISYS_DLY_PHASE
LOGISYS_DLY_SCALE

SYSREF_DLY_BYP

CLKOUTO

SYSREFOUTO

CLKOUT1

SYSREFOUT1

CLKOUT2

SYSREFOUT2

CLKOUT3

SYSREFOUT3

LOGICLK

LOGISYS

A 6-1. ThRE T HEE]
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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
&TF , BEEHPTG SYSREF fth , SRid iy o hids , JF Hizdi i AT 4 Bl 2o &% . ARG SR
100ps , SRJ5 FEXTHAR AP A 2R HEAT S AE , DASIEIX B AR S 58 M. WRAEBOAH S AF I PRI R A4 R AL, SF IR
WLAE, EAEENRAR S, e KA.

L AE SPI 4 F'5 N RESET = 1 RPATHAF LR AR AATH) , T HIE R 2 — MR R M AR
A7 a7 BN, RESET f4x HATIERR. SPI SR H T-HixX LR 278 o B s i) B E

RE st BT B8 LB ALThRE | (BRI RE2 32 ISR LR 5| B _EAS FIRTHE SR 520, JCH R AR A7 A8 S A I
PESHIEOLT . Bk, TIHEWAE POR JE#HATHAF R AL, Xl 4ife RESET = 1 RSP, Al 0 A7 Ho A
AP ST WAL B RESET W& Ml 0 RiGFRE LA RIMEAE RVFRIRK SPI BT |, AR B AL thif 2
fEJ5 % SPI 5 N Z Tl e K-

6.3.2 JEE1E/REE

A CABl B, DAEREAT AR SR A i AT . LRI ] RE AU 5 % CLKOUTX_PWR DL it T %2 S A%
SE , B AN R B 7 HE AR R A A 1 R IR B IR SR A AR AL

HI @ F 5 AT AR DD R DA AR AL , SRIRIEH = TSR . TR 1 s 1A el S S5ER R 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

Zeas A DA S B S sy b AR (R AR . IS AR BSR4 LOGICLK it -
6.3.3.1 WhaP4a & o

DK IS BB 3, 5 SR L, 5 OML 2.

Vee

50Q

» CLKOUTx

CLKOUTx_PWR

& 6-2. CLKOUT %t 2 3s

CLKOUTx_EN {7 n] LAJE F 25 b a% o 22 0P 28 1% H Sh R vl il CLKOUTX_PWR FEB B E . (Hig , Xy
BV 25 vh g | AN I BRA 1% 2 b 2% 1R PN B PR AT . R R AR AR K LY, 525 CHX_EN fi7.
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& 6-2. B e Th=E

CHx_EN P EE G CLKOUTx_EN CLKOUTx_PWR By R
0 AN A% RE THERE LT H
0 ANHEE L7 e
0 H/ME
1 e 1 1
7 SN
6.3.3.2 F4h 2 IR %R
DUAS = I 250 5L A AR R O, (EAZATE AT 55 8 A5 ME s Mt. X i CLK_MUX iR 5E o
* 6-3. 4L AR
CLK_MUX Bl SRR
0 Grparpid 1 (%)
1 S AT g +2,3.4,5, 6, 78
2 AT A X2, X3. x4
6.3.3.3 B $h o H0iss

¥ CLK_MUX B N “Cnsi” |, 04ifEN 2. 3. 4. 5. 6. 7 5% 8. iXfi CLK DIV “F¥% & . il I 4h o 4ias
B S AT (AT A7) B8 40T 7 B4 CLK_DIV_RST £z M\ 1 P13k 0.

K 6-4. ¥ Fids

CLK_DIV SrHE s A

0 3] ANiE
1 2 50%
2 3 33%
3 4 50%
4 5 40%
5 6 50%
6 7 43%
7 8 50%

6.3.3.4 W EhEImES

6.3.3.4.1 W/ G BT A NE R

A5 FH I A £ AT 280 B N IS B AT 3l DL R B x2. x3 Bl x4 FidAME f CLK_MULT FE W E . BT &3+ PLL
FEAE —NER VCO |, R AEAmas BRSNS, 75 E AT RHE I B A BUE i RE M

6.3.3.4.2 1/ BF A HTAS B R AL £

3 e N IS S R B DA R U, AT A5 IR S HLI B R (Famork) . 15 A9 B e v R A6 -t 75 R S LI
s,

6.3.3.4.2.1 JR&AHIH 8

R TR (B 2s. PR A4 gs ) N oZis ARSI 4. 8300 Lo E A7 BN %t 8 SMCLK_EN =
1, 3 HiZFBABE T SO AR A . SMCLK_EN FURZS AT %47 28 R2[5] f7 a3z, N 7 IEH6HL & 234 |
CLKIN 5| b A S N4

RSV PP FZN T 30MHz |, FZaT
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fsmek = foLkin / (SMCLK_DIV_PRE x SMCLK_DIV)

6.3.3.4.3 B/ B 1EHTAE I

RIS EARIAEAL R S | A5 AIES A VCO A6 BRI 0 AT 2 A RIS A %, 3F BB A N EE
AT TR IRIE W B . Rk, ZERIVRAS FH B BlRg M A R AEAR S , e AUE AT RS HEBIRE , AR e BRI
o SRBCFIG R E . A BIEAGE 5 RO A7 28t gnfs , DAHATRHE. NIREBE T SEM A i1 | RS
MBS BT R L A1 22 /0 SPI 5 NG ERIFIfE , (EAREHEE 30MHz., & 24T 2 CLK_MUX #&208% & IR AR HE £ i 4
F, R #EIS B E EK |, 245 5ms.

6.3.3.4.4 I HHSHEE G ER T

AliEE rb_LOCK_DETECT FEtEi N MUXOUT 5| M3z [l £ 45 245 i 8 s A MRS o IRES MU B 24k T 18 474K
A, BUEAIA fe IEH TAE,

6.3.3.4.5 B/ T it i %

2 VCO KSRl )48 i 30 VCO BEAE ilas B R AR, A TITIRE. &1 1T 8378 VCO £tk
WREEAT . WASZ I SR E VCO KHESE AT K, W= 8 R 2 VCO K. R T ITHN dhig T i, a5
FEIRZSHLS B

6.3.4 LOGICLK %}

LOGICLK #y H4 AT FH T B 2 448 FH A A0 s b (1 #8445, 0 FPGA . LOGICLK %t 5 A7 7T g A2 460 B A% =X R0 FH B 1)
SYSREF i .

6.3.4.1 LOGICLK #yHi i

LOGICLK fth i 2 rr gy LVDS Ml CML 3. ARAEHE SUIOAN A, ST B R W AR | thr] B ZE AR Tu it
(HZM£&6-5) .

% 6-5. LOGICLK #&=F1)8 1t

LOGICLKOUT_FMT B R S BT 8 St
0 LVDS % s %ﬁﬂ LOGICLKOUT_VCM k4T
L A \ }
2 CML 500 , HEBEE Voo I%}O%%ELKOUT_PWR HE | T
THAE

6.3.4.2 LOGICLK_DIV_PRE #1 LOGICLK_DIV 44i%%

LOGICLK_DIV_PRE Z3#ii#s#il LOGICLK_DIV 43 #ii#$ T LOGICLK #ith . 4 Ziffi il LOGICLK_DIV_PRE 434
BWHEAT 40, LA R LOGICLK_DIV 4528 i AN 3.2GHz S Efik. 4 LOGICLK_DIV A~ il % H A 4% 55 %
i, 2 AR 50%. PiA LOGICLK 734 s il it SYNC ptEs AT [RE | MM Al 25 2 AN S AESE 25 . 240
# LOGICLK_DIV_PRE A1 LOGICLK_DIV ({23415 2 5 A 4 Al 32,

% 6-6. &/ N 74585 PRl

feLkin (MH2) LOGICLK_DIV_PRE LOGICLK_DIV A RTE
[1. 2. ...1023]
folkin < 3.2GHz +1. 2. 4 +1, 2. 3. 1023 [2. 4. ...2046]
[4. 8. 4092]
. . [4. ...2046]
< 6. +2. +1. 2. 3. -
3.2GHz < foLkn < 6.4GHz 2. 4 1. 2, 3, 1023 [4. 8. 4092]
foLkin > 6.4GHz +4 1. 2. 3. --+1023 [8. 4092]
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6.3.5 SYSREF

SYSREF ¥4 i fF & JESD204B/C Frifk K HHifE S

, A S E I A e LOGICLK #iH . CLKOUT

F1 SYSREF i H 2 6] %) ZE 38 ] 3 ik ok 3k 47 M %% . SYSREF % 4 o] {8 N &% SYSREF 43S fic B k4% |
AL B NTE SYSREFREQ 5| LS #1{ES 4k, a4 SYSREF & /E %5 LOGICLK #iH: (] SYSREF %

AR o

% 6-7. SYSREF =

SYSREF_MODE i B
R
0 P 9% R S P A i 81 SYSREF fiknlifi. SYSREFREQ 31 j{isk SYSREFREQ_FORCE £ ] A T A E 1 v ot
SYSREF gt A7 1145 , Ik e A e s | mA Il SYSREF 34k . SYSREFREQ 5l iEk
SYSREFREQ_FORCE {44 N HiF , SYSREF i th A4 GEHEAT Hi H -
Jikp kA 2%
WIS R AERRA L —A M 1 & 16 MK ALk eR R | kb #Ed SYSREF_PULSE_CNT % & , KAETE
1 SYSREFREQ 3| ity EF-#f 2 JE i fE SYSREFREQ_FORCE i\ 0 B h 1 2 J5 ( ik SYSREFREQ 5l f#
B R RES ) -
gk AR
2 SYSREFREQ 5l i N FET 1HI i fhdgr s | SR J5 M4 SYSREF_DLY_BYP FEGHHTIER |, FfRIZH
SYSREFOUT i 51 il
Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT
F—————— —— — — — —
\
¢ SYSREF_DIV_PRE SYSREF_DIV w |
CLLlfllNN:rz 1,24 | +2,.. 4095 | 4 ’ \ SYSREFOUTx_P
- SYSREFOUTX_DELAY_PHASE
‘ SYSREFOUTx_DELAY_SCALE SYSREFOUTX_N
\ SYSREFx_DELAY_|

TRIGGER

SYSREFREQ_CLR

SYSREFx_DELAY_Q
SYSREF_MODE |
SYSREFx Delay

SYSREF_DELAY_DIV
SYSREFREQ_MODE —"
SYSREFREQ_SPI—? >

SYSREFREQ
SYSREFREQ_DELAY_STEP —M Windowing
SYSREFREQ_DELAY_STEPSIZE —¥ — rb_CLKPOS

SYSREFREQ_P

Generation

SYSREFREQ_N

LOGIC
SYSREF_DELAY_BYPASS —)

A 6-3. RAEBEA T K SYSREF HEEIhRETHER

SYSREF_PULSE_COUNT

Duplicated 4x for SYSREFOUT

SysRef Pulse Generator

Once more for LOGICSYSREFOUT

SYSREF_DIV_PRE SYSREF_DIV

CLKIN_P - 4 !)

CLKIN_N 1,24 +2, ... 4095
IS]
o]

o

i

Y]

SYSREFREQ_CLR o]

&

[=

SYSREFOUTx_P

SYSREFOUTX_DELAY_PHASE
‘ SYSREFOUTX_DELAY_SCALE
| SYSREFx_DELAY_|

SYSREFX_DELAY_Q

SYSREFOUTX_N

SYSREF_MODE
‘ SYSREFx Delay

SYSREF_DELAY_DIV

SYSREFREQ_MODE —

SYSREFREQ_SPI

SYSREFREQ
SYSREFREQ_DELAY_STEP —) Windowing

SYSREFREQ_DELAY_STEPSIZE —¥ — rb_CLKPOS

SYSREFREQ_P
SYSREFREQ_N

Generation

—— — e

- —

LOGIC

SYSREF_DELAY_BYPASS —)

& 6-4. fkri Rk A EE T # SYSREF FER T AR T HE ]
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Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT
F———————— — — — —
CLKIN_P ‘
CLKIN_N | SYSREFOUTX_P
‘ SYSREFOUTX_DELAY_PHASE
SYSREFOUTX_DELAY_SCALE SYSREFOUTX_N
| SYSREFx_DELAY_|
SYSREFREQ_CLR SYSREFx_DELAY_Q

SYSREF_MODE
‘ SYSREFx Delay
Generation

SYSREF_DELAY_DIV

SYSREFREQ_MODE —» ‘
SYSREFREQ_SPI—j > . — — — — — — — —

SYSREFREQ_P
SYSREFREQ_N

SYSREF_DELAY_BYPASS —)

SYSREFREQ B [
SYSREFREQ_DELAY_STEP —¥ Windowing SYSREFRlEQJV'ODE
SYSREFREQ_DELAY_STEPSIZE —| — rb_cLkpOS

B 6-5. 4k a4 T i) SYSREF HEERThRE T HE R

#iz17 SYSREFREQ_FORCE 1 #%iil[1) SYSREF #it ( Bk K44 ) A1 SYNC , 15 M4 SYSREFREQ 5l
A B ORI SRS . il | #ifF: SYSREFREQ_N 5| B H~F (400mV) & T SYSREFREQ_P 3l | 3F
PRFFE N LR R R

Vee
Ri1 SYSREFREQ
Input
. O
SYSREFREQ_N
50Q

|||—|

N

50Q
SYSREFREQ_P

)

R2

— GND

K 6-6. SYSREFREQ 3| 2Bk Fi B

Bl , EAE 2.5V () VCC FER#FF 400mV /M EZ | B 100Q JHREMHETAUKE A 4mA. TEARRF | %
SYSREFREQ_P 5IJIfRFFAE 1.4V HIHLE | ¥ R2 B N 350Q |, K R1 % EHN 175Q , {f SYSREFREQ_N 7|
AR RN 1.8V

6.3.5.1 SYSREF %l &2

6.3.5.1.1 474819 SYSREF %2815 (SYSREFOUT)

B e H G T PN 1F SYSREF it -5 BB H 2% ph 28 LA A (R 0 3t 2 b 2 4544, R385 T FH T VR 2 B v R 1 F
% . SYSREF #iti/2 CML #ith , HILE s 5 r @it SYSREFOUTx_VCM 7B #EAT 3 | IF Hoa b s P rlid@ it
SYSREFOUTx_PWR F BT 9mfE . 1Z Wil LSl ELIRAL & . 157ER , CLKOUT %t %A nl i LA s s | b
IR FZZ IS, ASZELH (g A PR RE
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SYSREFOUTx_VCM

Bias Adjust

50Q

» SYSREFOUTX

SYSREFOUTx_PWR

& 6-7. SYSREF #4228

FLASE H R AN H Ih R A OBk, AT fEBURATAE 100 Q 24 i3k H B h B AR I ol Rk AT 1. LA R
Ffgr AR B OCHE |, W1k 6-8 An. 1HER , N T SEIL KA SEYE | Vo - Vop/2 = 0.5V is required.

% 6-8. HIRHE (Vop) MILMEEE (Vem)

SYSREFOUT_PWR Ve - Vﬁ% ? 0.5V 2 SYSREFOUT_VCM Vob Vem
0 0.27 1.09
1 0.27 1.22
2 0.28 1.37
3 0.28 1.54
0 4 0.29 1.69
5 0.29 1.83
6 0.29 2.00
V. 7 0.29 2.16
- 0 0.32 0.79
1 0.33 0.95
2 0.33 1.12
3 0.34 1.33
1 4 0.35 1.51
5 0.35 1.69
6 0.36 1.89
7 0.37 2.08
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R 6-8. Bk (Vop) MIRAIE (Vom) (4E)

SYSREFOUT_PWR Veu - vﬁg — SYSREFOUT_VCM Voo Vem
S 0 0.37 0.52
- 1 0.38 0.68
2 0.39 0.89
3 0.40 1.12
2 P 4 0.41 1.34
- 5 0.42 1.54
6 0.43 1.78
7 0.44 2.01
0 0.39 0.43
TRCRZS 1 0.42 0.50
2 0.45 0.66
3 0.46 0.93
° 4 0.47 1.17
BRCRE 5 0.48 1.41
6 0.49 1.68
7 0.51 1.93
0 0.40 0.40
S, 1 0.43 0.44
a 2 0.48 0.52
3 0.51 0.73
! 4 0.52 1.00
P 5 0.54 1.27
- 6 0.55 1.57
7 0.57 1.86
0 0.40 0.38
S, 1 0.44 0.42
a 2 0.49 0.47
3 0.55 0.59
° 4 0.58 0.85
P 5 0.59 1.14
- 6 0.62 1.48
7 0.63 1.79
0 0.40 0.36
1 0.44 0.39
TR 2 0.49 0.45
3 0.57 0.54
® 4 0.63 0.70
5 0.65 1.01
ARORAS 6 0.67 1.38
7 0.70 1.73
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R 6-8. Bk (Vop) MIRAIE (Vom) (4E)

SYSREFOUT_PWR Vex - vﬁg S Qe SYSREFOUT_VCM Vop Vem
0 0.40 0.35

1 0.44 0.38

TR 2 0.50 0.43

3 0.58 0.51

4 4 0.66 0.62

5 0.70 0.89

ARORAS 6 0.73 1.29

7 0.76 1.66

6.3.5.1.2 /HF LOGICLK /9 SYSREF %51 421:5%

LOGISYSREFOUT %t > LVDS A1 CML M 4% 2. LOGISYSREFOUT _EN 3 A %t 2% vf %8
LOGISYSREF_FMT # E# . LVDS BA RV Al gmfe L | CML FEAMEuM: , CML Ui v g fe i H Th &
(1EZ%E6-9) .

% 6-9. LOGISYSREFOUT %y E 22/t B

LOCISYSREFOUT_E || 0GISYSREF_FMT |LOGISYSREF #2% | BESM i Mz LA
0 CLlT
A H
0 LVDS % i LOGISYSREF_VCM
HEAT e
1 TR
. LOGISYSREF_VCM
. f PN | ik
2 oML 50 QLJ?Z;;;E V. | LocISYSREF_PWR b
’ ce 4l LOGISYSREF_PWR
M4
3 73]

6.3.5.2 SYSREF HZMIER 4 R,

TR A 8N SYSREF # g% | £241f# ] SYSREF_DIV_PRE 248k fiff SYSREF_DIV 2045 2% 1%
AA#EIE 3.2GHz.

% 6-10. SYSREF_DIV_PRE #&

feLkin SYSREF_DIV_PRE % SYSREF 4MAHE
3.2GHz B # A% +1, 28k 4 +2. 3. 4. ..16380
3.2GHz < fo iy < 6.4GHz +2 ok 4 +4. 6. 8. -+ 16380
folkin > 6.4GHz +4 +8. 12, 16. -+ 16380

ST IEIR | BB L SYSREF_DLY DIV PIA & finTERPOLATOR. LGSR |, W13 6-11 fin. BiGE
& , 24 SYSREF_DLY BYP =0 8 2 ( ZEiR kAE#H T R AESRER ) H SYSREF_MODE =0 o 1 ( K428
) B, SYSREF % i 455 0 Z0 & AL N 5 28 AR I 15 3
finTErRPOLATOR % fsysrer = 0.

# 6-11. SYSREF LiRiZE

fCLKIN SYSREF_DLY_DIV SYSREFX_DLY_SCALE fINTERPOLATOR
6.4GHz < fg iy < 12.8GHz 16 0 0.4GHz #£ 0.8GHz
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# 6-11. SYSREF F#EIRRE (4:)

feLkin SYSREF_DLY_DIV SYSREFx_DLY_SCALE fINTERPOLATOR
3.2GHz < fo iy < 6.4GHz 8 0 0.4GHz % 0.8GHz
1.6GHz < fo kv < 3.2GHz 4 0 0.4GHz % 0.8GHz
0.8GHz < fo iy < 1.6GHz 2 0 0.4GHz % 0.8GHz
0.4GHz < fo iy < 0.8GHz 2 1 0.2GHz % 0.4GHz
0.3GHz < fo iy < 0.4GHz 2 2 0.15GHz % 0.2GHz

BROGERSET AL A& ], JF BA 4 x 127 = 508 MAFEFER P RAET R 2 kit HEAN B KRN
DelayStepSize = 1/ ( finterroLaToR * 508) = SYSREF_DLY DIV / ( fokm * 508) )
MRE T FE 3 SRt HEEIR
TotalDelay = DelayStepSize x StepNumber 3)

#* 6-12 JEoR TR TR P KA.
% 6-12. StepNumber fji+&

SYSREFx_DLY_PHASE STEPNUMBER
3 127 - SYSREFx_DLY_|
2 254 - SYSREFx_DLY_Q
0 381 - SYSREFx_DLY |
1 508 - SYSREFx_DLY_Q

SYSREF_DLY_BYP FBEk$ SYSREF A il H A Y 4k I8 B 42 A1/l v 4k 23 A 055 B85 5 . 24 SYSREF_MODE
W B AL ko & A AR | TI 230K SYSREF_DLY_BYP % B Ak A s, w# SYSREF_MODE % &
kg R, | T @10 SYSREF_DLY BYP % & Jy55 it .

6.3.5.3 SYSREFREQ 5| Jififil SYSREFREQ_FORCE FEt

SYSREFREQ & 2 5| i , 7T SYNC. SYSREF ik il SYSREF 7 4k, X623 BHA] % A B sAs it
e, FFEAMILN 50 Q Hmimis | SRl gn e AR

Br v IXe5 SN, & TR SYSREFREQ_FORCE B By 1, LI5S e ax 26 5] Jl o il v v P AR R ECR
MITTAERE LA B0 T AL A -

6.3.5.3.1 SYSREFREQ 5/ BIFt# /%

SYSREFREQ_P A1 SYSREFREQ_N 5| A KA IR s B iR #h & 9K 5h . 4 KA A WRsh i |, Al
SYSREFREQ_VCM £ il & A5 i I

% 6-13. SYSREFREQ B Jii3ti8 i

SYSREFREQ_VCM B E
0 1.3V XA
1 1.1V 2 S
2 1.5V A
3 TimE ( ERmE)

6.3.5.3.2 SYSREFREQ & [T #51%

{fiF SYSREF % [{L7E N ##: #E SYSREFREQ 11 CLKIN 3| 2 [a] it /5, B AL % B A {E 5 . SYSREF
T AL T BLYE B SYSREFREQ A1 CLKIN #8432 2 B BT A ANULAC . Z 4 B R )N SYSREFREQ _EF i 2
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CLKIN -5 HIB 7 RFE—2. mldid rb_CLKPOS FEtiREZ M SYSREFREQ L7+ #] CLKIN _EFHA IR 7.
— H# 5| CLKIN 5] EFH A R, s al LAdiH SYSREFREQ_DLY #1 SYSREF_DLY _STEP B AE N i 4
SYSREFREQ 7Y , PAAL B B AR 7

& tsvsrerreq_pLy_sTeP

| i [
| 14 ! 1 A
CLKIN | X |
. 3
| 10001100000000000000000110000001
| trp_cikpos[0:31] } (bit order reversed LSB first, MSB last)
| [
T
| 4 tOffset }
SYSREFREQ | |
Pin Input SYSREFREQ_DLY=13|
A
Adjusted
SYSREFREQ
] 6-8. SYSREFREQ M #itf i %
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SYSREF Windowing
Start
Set

1.SYNC_EN =1

i. If SYSREFout is needed then SYSREF_EN =1
2. CLKPOS_CAPTURE_EN =1
3. Set SYSREFREQ_DLY_STEP

v

Toggle
SYSREFREQ_CLR (0 > 1> 0)

v

Send rising edge with pulse or
continuous at SYSREFREQ pins

6.3.5.3.2.1 SYSREF &I 1R 1FHI—R PR 7R

h 4
Read back position with rb_CLKPOS field

1. LSB “1” shows the SYSREREAQ 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. 111

iii. 1101

iv. 1011

v

Program
SYSREFREQ_DLY field in delay steps to
move SYSREFREQ rising edge to optimal
position with respect to CLKIN

&l 6-9. SYSREF & ML 1ER R
% 6-14. SYSREFREQ_DLY_STEP

AT SYSREFREEEL_EI(;LY_STEP JER (ps)
1.4GHz < foan < 2.7GHz 0 22.25
2.4GHz < fon < 4.7GHz 1 13
3.1GHz < foLn < 5.7GHz 2 105
foLkm = 4.5GHz 3 7.75

6.3.5.3.2.2 RE R TIFENT SYSREFREQ # 4 #8:( ( EEHT )

IR 1Q AR AR E e i SYSREFout , AT DU# A LMX 2] LMX J5 H #3$F S8 E B 22 IR ) SYSREF 4k
WA iZEEMR ATARYE SYSREF_DLY DIV 1 K #fi € CLKIN 1 SYSREFREQ % \ 2 I8 I IR
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% 6-15 JE7n T SYSREF 7 L H B ZEIR B 5% Fh SYSREF % & [HIHIR R
+ 6-15. PSR T E e SYSREF MARBEE

sYSREF\/"I:’LY'DI gﬁ%mﬁﬁmﬁ BB 34 cmmg}g*&m SYSRE?‘S—E‘Y—P SYSREFx_DLY_Q| SYSREFx_DLY_|
5 A AT | . +1 “1q7 0 127
2 51 AL Qz A +1 “01” 127 0
82 Nigit)e Iz A, +1 “0o” 0 127
55 AN Qz 2. 42 «g1” 127 0
14 51 ANLWE Iz 2. 42 “00” 0 127
% 2 MG Q 2. 42 “10” 127 5
55 1 AT Qz -5, +3 “01” 127 0
18 81 ANLIRE Qz 4. +4 “01” 127 0
5 2 MAIYE Qz 3. 45 “01” 127 0
51 MLV E | 9. +7 “qq” 0 pp
16 A AL | 8. +8 “117 0 127
5 2 AN E | 7. 49 “197 0 127

5 0 (] o 4 5 B K ZE VA BT SYSREF 014k | LLRIS % 4% (1) SYSREF_DLY_DIV. i
RJ5 T LA SYNC [t Fiifeihiifs 6 4% SYSREFx_DLY_PHASE. SYSREF DLY Q #1 SYSREFx DLY | % &.

Before 1% edge After 1% edge After 2™ edge

—¥

A A
CLKIN

1000000000011000000000000001 1001
t,b ckpos[0:31]  (bit order reversed LSB first, IVISB last)

I
SYSREFREQ |
Pin Input

& 6-10. F Fik#: SYNC LA B SYSREF & 04k

I B ARG B 3 B SYSREF_MODE R17[1:0] {H “2” ( #4k%34i:X ) F1 SYSREF_DLY_BPY R72[1:0] {&
“27 (HEPITARAN AR R AR )

6.3.5.3.2.3 7735 SYSREF &7 4L IR M52

* SYSREFREQ 5| il 7 {545 i FEL P 270 B/ + 1.6ns HURSIE] | RAEEZIEZ )G , rb_CLKPOS FE A H
Ao

o WIERM M rb_CLKPOS F77 84S 2N %) SYSREFREQ_DLY # Sfe i 4t o ¥ B AR TR] |, T1 22l
/M 2 SYSREFREQ_DLY {8, DASE R &80 5 A8 AV 1R 5 01

+ ANt SYSREF & El4%FE’J&E$DT%%HTIEIW%%IE’J SYSREFREQ_DLY [ A% 4 # SYSREFREQ_DLY ,
{H SYSREFREQ_DLY A4 i SYSREF & HALRARHE H 25 . SYSREF & L4 2 0F At 51 I (5
ﬁ?o
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6.3.5.3.2.4 HFETILEH

o BRI B G OB, FUI G SRR, SYSREFREQ 51 BIFPIRESREFA . Flun , R wE D
#i:0H B SYSREFREQ 51 A& S ( BUK RS ) |, WEHARAE & OSSR G, 5] BPIRES IO & P
( BAEHT ), WG A CLKPOS CAPTURE_EN /7 4.

* M SYNC BT 2 HARAL | BNFHABBA D 2] SYNC #:1) , SYSREFREQ 5 s 2l ik B NI o

6.3.5.3.2.5 IR (E/H SYNC ##t£

. 75 N EET R IR R 1 S SYSREFREQ 5 1T+
* SYSREFREQ W ZRAERRIT 6 AN 1 P9 47 57 o H P

6.3.5.3.3 SYNC ###

SYNC #¥ fo % FH /" i # CLK DIV . LOGICLK DIV . LOGICLK DIV_PRE . SYSREF DIV .
SYSREF_DIV_PRE #1 SYSREF_DLY_DIV Zp#iids , MEE T B b B 3 R AE AR AL IR AL R 5 — 3. X8, B mlin]
DLIFIE 2284 . % EI 4 40108 H el SYSREFREQ 51158 i , ARl itk 5e ik .

6.4 S3FThEEE AL B
N A S =1y R AU | G WS 7160 s W 1R e W52 Ly s W [ 0 G s TR 1 = 3
F 6-16. A THEeHENEE

R AL fr FB Tk BUFFER B et
R25 2:0 CLK_MUX e i by 1 2 3
R25 5:3 CLK_DIV/ RS TEBAE AR | X CLK_DIV CLK_MULT
CLK_MULT I 0x1 = +2 0x2 = x2
0x2 = +3 0x3 = %3
0x3 = +4 0x4 = x4
0x4 = +5
0x5 = +6
0x6 = +7
0x7 = +8
R2 5 SMCLK_EN AFIRZEHLN Ehk |1
4
R2 9:6 SMCLK_DIV_PRE | JpRE WL SR BEE | (R AL ol ) TS o 43550 25
oS Ox2 = +2
0x4 = +4
0x8 = +8
R3 2:0 SMCLK_DIV BEEREHUNBh 2 | HoA
s SMCLK 4} $ii & AURFFi 1% < 30MHz.
0x0 = +1
0x1 = +2
0x2 =+4
0x3 =+8
0x4 = +16
0x5 = +32
0x6 = +64
0x7 = +128
RO 43 WEHERS 018 KERT PLL (4% | x X H N\ RO LR HERE
5 m
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6.4.1 5/ B AR

A SCRFGI IR, AT T A AR AL R o IS A A (e iy ) Dh SR P A E T o R (R )
frgmie. LR RPIRSHL (SM) I8l A BEAE 51 IR Az 17 1 1R1 SRS | B S8 SR AR AT E IR

6.4.1.1 ¥ fr {8 (CE)

OFERE S I T8 AZE R & 0F . =2 CE Iy (1) i, Aridsd SPI il 8 g .

2 6-17. & R

CE 235 HPRZES SPI B
0 24 5

1 =) P

6.4.1.2 #HIAEE R

BN IEIE S ARIE CLKX_EN Sl BIEATHR 0. %51 1S FI S48 AT 2 & f i i) CLKOUT i SYSREFOUT.

R 6-18. HyH EE S E R

CLKx_EN BiEHHIRES SPI 7 =5 15l
0 25 A A o
1 5 7
6.4.1.3 Zig4 %A
Z e 5| AT LS AR 2 e ph A2 SYSREF it .
* 6-19. FHEIEHfFRE
LOGIC_EN BHEHHRE SPI B &
0 2 3 R %
1 5 F B A e
6.4.1.4 SYSREF #H35)
SYSREF_EN 5| BiImr LLjS FHF4E A SYSREF #57.
#* 6-20. SYSREF H i fiigE

SYSREF_EN SYSREF Hii% SPI 7 m #&ll

0 X &

1 BEH 2

6.4.1.5 B EA LR

FIEE MUXSELX 51 I Bk #izas MR DRE ( nZenf asiiall. g Qe i maspie ) .

K 6-21. BB T AL

MUXSEL1 MUXSELO R I
0 0 SPI
0 1 ERUUIEN
1 0 PALI Tl N
1 1 (ETI LS
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6.4.1.6 M ES B IS (E 1 7
2 MUXSELx 5| Z £ TARR (0 g e idsist ) J5 , DIVSELx 51 B2 AR A e 26 7 A% (A A

B
# 6-22. HHBREFBELFE
DIVSEL2 DIVSEL1 DIVSELO A fEERE
0 0 0 SPI £z SPI &4
0 0 1 2 X
0 1 0 3 2
0 1 1 4 3
1 0 0 5 4
1 0 1 6 X
1 1 0 7 X
1 1 1 8 X

6.4.1.7 BRI
EfE sl FIg4T I, BT PLL BIf%Hiss 5 kT SR B E T |

CAL 5] B IARK Fi - e 4 v ri 12 A Bl A

HE,

% 6-23. CAL 3| {84
CAL BeeRA
0 SPI il it Keife
01 R

6.4.1.8 #HH ThREH|

iEid PWRSELx 51 B2 il il A 1 3 oy HH oh
F 6-24. FEIEHH ThREH]

PWRSEL2 PWRSEL1 PWRSELO # ThER
0 0 0 SPI $i]
0 0 1 S %
0 1 0 -
0 1 1 -
1 0 0 -
1 0 1 -
1 1 0 -
1 1 1 i
7 BLFRISEE
#E

PR R 43 145 BAE T T1 38R VS HL , TI A GRILAERR A e . TI % PN 5 S
SR EEH T HM A . B BIGAEFF B, AR R G T RE -
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7A NHEER

7.1.1 SYSREFREQ B A\ &

SYSREFREQ 5| IS ¥ A2 i B By f & 45 =0 F R B 2 v fr N« SYSREFREQ 5| B 7 H 25 2 1 i P 38

50 Q uid% , ATHAE 100 Q Z bk .

& 7-1 @7~ 7B SYSREFREQ #i A\ HLE& 2%
ﬁm1¢/\E$4\¢ﬁﬁ)\f§%

VCC

R1
1 SYSREFREQ_P‘

I
- R2

3

R7

|||—|

Vec
§R3
I
R:
R6 =

SYSREFREQ_N

SYSREFREQ
Input

50Q

50Q

& 7-1. SYSREFREQ #j A\ FLBR &I

TR TR E R A

SYSREFREQ
l SYSREFREQ_P Input
—] .
R2
c1 % 500
= '||_|
VCC
§R3 € $500
I 4
| SYSREFREQ_N
c2

B 7-2. RIMBEETA

SYSREFREQ
Input
SYSREFREQ_P
— MW\~ Q. ®
0Q
50Q
|||—|
€ $500
*— MW 4
00 SYSREFREQ_N

K 7-4. EMBEEESTBN

SYSREFREQ_P
Q_ \ 4

, DASCRE T A S ER . i e ZE N . B 7-1 g — 289y 57
(P ZE N ) ARSI B BRSS9 LA

SYSREFREQ
Input

—

R2

IFVAA

<

CC

R3

e

|||—-I

50Q

500

\ 4
SYSREFREQ_N

Q
R6
& 7-3. IR Homia A
VCC
SYSREFREQ
gRl SYSREFREQ_P Input
._Wv
00
R2
% 500

>

§R7

.||-|

50Q

SYSREFREQ_N

3
¥

HAAASBRmAA
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1. ZCMARE 2 R m N B 7 E 42 ( R2 F1 R3 ) BLZEREASSIII_E =4 VCM | I HL% 2k 45 e AR LA
PREFSI I P F15 N Z 18] F B 22 K F 150mV.
a. il , ELESIH P &b7F=4E 1.5V VCM , 7E5I I N 47242 1.65V VCM , J#{# VCC N 2.5V , i5¥ R3 W&
9 550Q | ¥ R2 %E N 1kQ
b. T HIRMARKE , 5K R6 BN 50Q , LB AE B AN N 51 BIAL & A AT S 5t

2. BN ZE 0 A NG B R YR IR H 5 2SR N SRS AH T RC
a. MTHIMALE | ERE R1. R2. R3 il R4 M. XFFIELERA 5| A=A F e R, JFH
FLPH A BRSSP Ab7= 4 75 Q FR4ErS 253 bl , 76510 N 4b7=2E 50 Q 4 ra 2 2 .
b. #iln, BRI~ 1.35V R | WK HEES E4S ofHERE N R1=130Q , R2=165Q
R3=86.6Q ,R4=110Q , 7 H VCC N 2.5V.

7.1.2 LB ERT 195 B
FEVFZIEOLT , AR HZIFA 91, 3R 7-1 S 147 S0y b P Ee 2R A P 51 BT S 38C
R 7-1. ACTERAE R BRHAE B 51

gLl g3
[—— S 5 I BTA 5 PSR o ISR H3K 2 VCC 51 ( 514 BRFTI % ) BEr OB | 0T S AR
b SR 5
1. SAIRE AR, I ELAMAN SR 17 711 ST
SYSREFREQ 2. WHARMEM SYSREFREQ 51 , WA 1k Q HIFRHIXLL 5] 1% 5] VCC.
CLKIN I IR N, T ILA 1S B AR A B 1 50 Q LB AT 3
VBIASO1 fil VBIAS23 | WAk BT , WK 5] L 3 (100F) el
CLKOUT
SYSREFOUT X At e
LOGICLKOUT BRRARF , DR BSR4 A #1500 Bethrtl.
LOGISYSREFOUT
CE. CLKx EN 1. WIREETE SPI B FIBAT | Mk 3] SUEIT 1kQ HUBLER: ) VCC.
LOGIC_EN. SYSREF EN |2 WISR{E SPIRISIBIBEA ity | Wik 5| AUsL k0 diflik.
CAL. MUXSELx. 1. WROREATXLES| A, WIGER] 1k Q HE PR IX 25 5] st .
DIVSELx. PWRSELx

7.1.3 BN

FEL UL T FE B B U 2R AR AT AR AL I 3R 7-2 P ORI DR AR, AT DU AR R SRR TR R
AT A B S

R 7-2. FAREERIEFE

823 ¥4 i (mA)
CLK_MUX = ZZ i 2345 5 294
% CLK_MUX = /3 #iiibi X, 260
CLK_MUX = 54 560
W% SYSREF_EN=1 80
- %44, ( SYSREF_MODE=0. 1) 53
FEIR R A A
SgsﬁgF Hhik 224, (SYSREF_MODE=2) 40
. N B b SYSREF_MODE=0. 1 113
s B B . _
(CLKPOS_CAPTURE_EN=1)  [SYSREF MODE=2 0
SYSREF fikit k428 | SYSREF_MODE=1 7
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R T-2. MR EREFE (4)

823 K HJRE (mA)
SYSREF_EN=0 25
CLKOUT s Rt R 30
e W SYSREF_EN = 1 AEFIEE
( B RO @ ) 1 43R 40
i B 2% CHx_EN = CLKOUTx_EN=1 4+6*CLKOUTX_PWR
. j i 74+
W SYSREFOUT_EN = CHx_EN = 1 SYSREFOUTX_PWR'S
SYSREFOUT_EN = CHx_EN = 1
SYSREFOUT | - ( SYSREFOUTX_PWR 7l SYSREFOUTX_VCM [ LU TAE | 2+SYSREFOUTX PWR +
TR FI | FESCAEHER T A A S T A S o 2"SYSREFOUTX_VCM
i)
SYSREF_EN=0 49
EA
. SYSREF_EN=1 59
LOGICLKOUT LOGIC_EN=1 -
LOGICLKOUT_EN=1 CML(Rp=500) 16+1*LOGICLKOUT_PWR
itk g2 h ds
LVDS 12
LOGIC_EN=1 SYSREF_EN=0 0
Wi LOGISYSREFOUT_EN=1 SYSREF EN=1 55
LOGISYSREFOUT -
. LOGIC_EN=1 CML(Rp=500) 16+1*LOGICLKOUT_PWR
i LOGISYSREFOUT_EN=1 VDS 2
7.2 RNA
7.2.1 LY RGBS

XTAZII K LMX1404-EP FIAE x2 A5 A5G I 7 22 (R BROIN 6 7 B2 i 72 78 i 31 LMX2694-EP 3GHz i th I 4 i 2%
BT T AR I EVM OEEAE i, XMRFE BB 1 3mSR K50 LMX1404-EP , {HJE# &Y
BL2E 73 T7 RN IZ AR 1T -

7-6. SN R R ]

Vee
5003 500 0.014F
RFOUTAP [ ckin_p
3GHz
0.01pF
+10 100MHz RFOUTAN |
@ dém +— f——{oscinp 0AWF o 50|Q_ CLKINN
imi 0.1uF 0.1uF
Limiter P LMX2694-EP B LMX1404-EP
Wenzel
Oscillator 0.01uF
To Phase
LKOUTO_P
CPOUT CLKOUTO_P [ Noise Analyzer
18.2Q 6GHz
5 1|HF—OSC'NN VTUNE . CLKOUTO_N |
500 68nF == 470pF 0-01F < 500
2.2nF

I 68.1Q

Bandwidth = 439kHz

7-7. ST A PR P

7.2.1.1 HHER
F 7-3 R T ARBIRIE TS
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WAL B sk SYSREF |, T8 WUR A , DURATREARAIAT LK | 45 MRS AT K
RT1-3. WHEH

2H &

LMX2694-EP #i A i 100MHz

LMX2694-EP %t 5isg 3GHz

LMX1404-EP fi 44 AR 3GHz

LMX1404-EP I & i 455 6GHz

LMX1404-EP 42214 x2

7.2.1.2 VTR

FEAGI , 3GHZ fy A %3 0y 6GHz F A B o SR TTIF A 2 Bl A O C L 7 % A KK 24K . TICS Pro B AFAE
T () 2 A7 A A S B A 1T T AR R A H

[ Tcs Pro - LMX1404-EP

File USB Communications Select Device Options Tools Default Configurations Help

4 LMX1404-EP
User Controls
Raw Registers
Main Page
Calculations
Burst Mode

General | Context

pinCLKO_EN

Description: Sets the state of
CLKO_EN pin

7.2.1.3 M HLHE

A 7-8. LMX1404-EP TICS Pro % &

€ wm. 3:Multiplie [¥i CHO_EN CLKOUTO
D—-ﬂ-%: = PWR: 75' +74dBm | —6000.0 =
7 ¥ CLKOUTO_EN
| = N PWR:
z ol By > ‘Efoesvep ] SYSREFOUTO
" VeM: 4@ A5V —2.34375 =
MULTIPLIER Delay: | 0[2]145.71ps 7 SYSREFOUTO_EN
| Read Lock Detect || Calibrate ]
[¥I SMCLK_EN | Unlocked (Vt;I'UNE low) v ] CH1_EN TE — CLKOUT1
PIN MODES v | | cx = ——3 PWR: +74dBm | —16000.0
; 20 v | B 128 v 11.71875 MHz MHz
Configure Driver T — [¥) CLKOUT1_EN
PWR: +’0 V] |
[ISYSREF_EN [I1CAL  TEMP SENSOR MUXOUT > e P2 sysreFouT1
[]LOGIC_EN SDO v i | [Push-Pul I;/CIM- - 115V | —2134375
: . elay F21[145.71 ps ]
i CLKO_EN | SPiMode - iy TS_CNT_EN 1:SDO = L___D_J ¥l SYSREFOUT1_EN
CICLK1 EN o e~ | W TS_EN _ GENERAL
L IEOWERDOWN []CH2_EN CLKOUT2
[]CLK3_EN | SPIMode v 0 [ RESET = » pwr: T[] +7.4cBm | 50000 —
ace 0 r4
SYSREF Global Delay  fireroumcs = 750.00000 MHz X T e — [vl CLKOUT2_EN
| SYSREF_DLY_BYP t 5 PWR:| 41043V | gyeperouT2
oeuswance = [-666.67, 664.04] ps — ]
toeus VeM: | 45145V 115V \—234375
1: 4 (1.6 GHz to 3.2 GHz) v v stepsize= 2.62 ps PR —
SYSREF Individual Channel Delay : E| ps 4 SYSREFOUT2. EN
svsero | 7[2] 120[2] QCLK v | 400 MHz t0 800 ~
sysrerr 7[+] 420[+] QCLK © 400 MHzt0 800 ~ CICH3_EN | CLKOUT3
svsrerz  7[4] 120{1‘{ ch< © 400MHzto800 - » Pur: [T +7.4dBm | —6000.0 o
SYSREF3 ©  400MHz10800 - ¥l CLKOUT3_EN
{ : 4
LOGIRYRREE 7% 1201 GCLK ¥ 400 MHz 10800 ~ > EJ(0.43 vo ~ "5 SYSREFOUT3
SYSREFREQ Windowing [] CLKPOS_CAPTURE_EN RS T
Read SYSWIN Position | 0 0 Delay: 0[] 14571ps ¥l SYSREFOUT3_EN
Estimated - SYNG Dol
Current 795 MA CISYNCLEN el Clock/Logick [JLOGIC_EN o
x| 15ps g - ' |rvm: /DS ¥
¥l SYSREFREQ_FORCE Dividers PRE-DIV DIVIDER . LOCICLKOUT
[ SYSREFREQ_LATCH | [SYSREF ~ fosner= 234375 MHz || ol W | 1. uE-PWR: H ~234375 =
[] SYSREFREQ_CLR o Continuous v VCM: 12V~ ¥ LOGICLKOUT_EN
|+ Lo J\' 320 UseDwider _*| [oyrrives v |
- 1 Pl :
o— v SYSREF_EN L ‘;E‘ ’——*-' Delay: | 02 pwr: O] _;oaf;;vsnﬁour
MHz = ‘ 30.71 ps : :
o-OF | SYSREF Frequency Generator” Vo LOGISYSREFOUT_EN

LMX1404-EP 545 % s & LMX1404-EP 55125 75 5 LMX2694-EP 3GHz iﬁﬁ”;kfﬂ (N 6dB T

% 6GHz ) 2.
PN g7 M T

WHEE , LMX1404-EP 7 1MHz & 20MHz 7t [ N iff S22 388 hinAe for e 5
JERRY HAS I

, {HiEE 20MHz J5

34 LERTFIRIE
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-80
84 — | MX2694-EP + LMX1404-EP Noise
88 —— LMX2694-EP_6G_Scaled_Noise

oo - = LMX1404-EP_Multi_Noise
-96
-100 o

-104
-108 |
12 o
-116 e

-120 S N N
124 -

128 AN
132 A I DR
-136 <oy W *® » o - N
-140 1= S
144
-148
-152
-156

-160
100 200300 500 1000 2000 5000 10000 20000 50000100000 1000000 5000000 2E+7 AE+7
Frequency Offset (Hz)

& 7-9. LMX1404-EP fZ3558%

Phase Noise (dBc/Hz)

VAl |
=

\‘\\A\

7.2.2 JESD204B/C F1 £ 401 HH

ZNH ER T LMX1404-EP 1] JESD204B/C It %43 B HLES | 1% FE S T DAFEEIER B LMX2694-EP 1 /= A
N, FERNE RS A B 4 % JESD B8 UL KN FPGA A= B4t .

LMX1404-EP

CLKOUTO_P I} IR

Vee CLKOUTO_N {}

T ADC/DAC

SYSREFOUTO_P I SVSRER

||

5005 50Q 0.014F SYSREFOUTO_N {}

RFOUTAP {}— CLKIN_P
0.01pF CLKOUT1_P

Wenzel SYSREFOUT1_N
Oscillator

|1
1T
+10 100MHz RFOUTAN | Il CLKIN
| F—{CLKIN_N CLKOUT1_N il
@ i —0+1 F 01}TOSCINP 0F £ 6 < 800 ADC/DAC
Limiter | O-WF & o™ LMX2694-EP S SYSREFOUT1_P H
17

CPOUT
18.2Q

—oscINN |
i VTUNE LOGICLK_P d
500 68NF —= 470pF LOGICLK_N d
2.2nF - FPGA
68.10 LOGISYSREFOUT_P {}
. I SYSREF
LOGISYSREFOUT N il

Bandwidth = 439kHz

& 7-10. 3% JESD K4 HHER]

731 F
7.3.1 /G158

o M R, WA 50 Q i EAMU , DME(S S5 1 EPTS BN S| B AH F]

o BEEANEIR GND 5| BIFE RS F A28 T LAz ] DAP.

o RAEE4iHE CLKIN A2k K FE LA A i@ A e 75 o DRRR AN 2 PR AR e i s

o IUESHME i DAP 2 il £ ANt FL R ar R .

o A FIRARE A B A RL |, #40 Rogers 4003C , LAZRAS i (i o %,

o THER , WRFTE KA SYSREF H7EEAT , MHERHEFE SRS , ETHEIT 125°C AR ;
BRI AT 75 B
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7.3.2 # bl

ity il

>
s29 (Dre2 5ND®
" E_W

J28casm @ -
C36[ L

rsg [ ]
e

o

L
+
a7

O

5

=}

=
b4

'

S

(£}

o

—

i TEXAS o8 o / g
INSTRUMENTS, U Qe @b
. 1 DC238E1 copTp+IE MRS MGNE

O DC247E1

[ DC248E1 n -H-

WORTERZ W T GNI
" EEE@F FE
3 e O EmE R48

~——R

@ Rl
/_[n]:- —uCC_U2A_3.3V

Rill s x=Ri10_ TPL
ol = - SDO

7.4 HIRAH SR

BANBAER 2.5V B, BEEGERRIIT o I AT BE S 7R 5 i = A AL B A Hk. W AR T A YR 5] B b s
IEEEE . T VO T m B R S/ EPU BN AR S S EER —E L, R TResEa I . T8
W LE T (S 5 AR & 100MHz 85 iy, PRk 5L A I AT /N BT R A8 R AL 5% B L 25 AN R 420 30 LDO
HEZREEE (AR 55 B BAR B PR % G ) W LR K. 2 SR [ A A B A LOGICLK |, T —A/)s B B Bk 4R
PRI b i £ A LOGICLK B HIES . G RS I HA R I |, 1S 5 57/ BB & A 20 g 3857
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#E

AP A F BRI TR , JFRA LDO #AT W ERUES: , Bk PSRR % /. EF UK ZaREREIK
HId 2 2 BOR 75 IR S FIR

7.4.1 _FHRF
Bt Bl Rl I

o

1. CNEREIEE | JFIRUE VCC 5] R 75 I FIE X 1 HLF .
2. REEREMSESIKE BRI RESET A2 1 U1 E] 0 RPATHAFE AL JRUERT X W 5 i & 1

A N = N = Y
AT YA ) (R BRI 18] 2 15 22200 1us.
3. ARAR T TAS 1 BT
i I I | | N
Co ! ! |
! : : : : vee
VAR ! !
VA ! | I
- ——:—-If———l— —————— = J| ——————————————————————————— Veor
b ' | !
b ' | !
[ ! | I
> | | !
D: [ | ,q—y:
- | I | Internal LDOs Power Up |
' Dt [T 1 ! o
Vcc Pins T A ——— e —— e GND
£ o ! ° 1§ !
5 g o g 12
g a o I IS : 5 :
] = [ © |
g 3 m 7 S :(3 I
p 12 & Ll o 1 8!
S sx ¢ ® !
bat |
g g % o % |% |
© 3 5 D (o) =
o < 9] =
- o o T x =
s 248
T @
T
Program
Registers
SPI Interface i }
| |
| : © @
! | % S
: 2 :
c
| | 2 S
! I 5 ©
: |3 3
| : © 8
| [ o)
! [ =
| | i
| |
| I
| |
| l |
! Sub Harmonic Filter !
Output ; Callibration :
| |
: ' |
|
! P | ! a'a »
| « T Ll | »
| May have an output, but not necessarily Valid I Valid Output
| | |
| | |
| | |
| |
| |
| |
CLKIN Pin |
|
|
|
I
1

A

v
A

May apply a signal, but it does not impact device

B 7-11. FEBREF

v

Valid signal required
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7.5 FAE AL
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 0 |RDOW| o0 574
N
R2 0 0 0 0 0 0 SMCLK_DIV_PRE SM;\'IK 0 0 0 1 1
LOGIC
CH3_M | CH2_M|CH1_M | CHo_M
R3 CHS—E CHI\ZI—E CH’\}—E CH,S—E '}’é—"éx UTE_C|UTE C|UTE C|UTEC| 0 0 0 0 SMCLK_DIV
0 AL AL AL AL
SYSRE | SYSRE | SYSRE | SYSRE
R4 0 0 CLKOUT1_PWR CLKOUTO_PWR FOUT3 | FOUT2 | FOUT1 | FouTo | SLKOU | CLKOU | CLKOU | CLKOU
T3_EN | T2_.EN | T1_EN | TO_EN
EN | EN | EN | _EN — — -~ -
R5 0 SYSREFOUT2_PWR SYSREFOUT1_PWR SYSREFOUTO_PWR CLKOUT3_PWR CLKOUT2_PWR
LOGIC
R6 |LKOUT| SYSREFOUT3 VCM SYSREFOUT2_VCM SYSREFOUT1_VCM SYSREFOUTO_VCM SYSREFOUT3_PWR
_EN
LOGIS
LOGISYSREFO |LOGICLKOUT_V | LOGISYSREF_D | LOGICLK_DIV_ YSREF
R7 0 UT VoM oM V. PWR PRE PWR PRE ~ | LOGISYSREFOUT_PWR |  LOGICLKOUT_PWR | oi=p
N
LOGIC LOGISYSREFO | LOGICLKOUT_F
RS 0 0 0 0 0 0 0 LOGICLK_DIV_PRE “EN 0 UT FMT T
LOGIC | LOGIC
R9 SYSR%F,\;TEQ—V SYE",'\IC— LK DIV|LK DIV| 0 LOGICLK_DIV
PD | BYP
R11 rb_CLKPOS
R12 rb_CLKPOS[31:16]
SYSREFREQ_D
R13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LYy STEP
SYNC_ g'-g/'zg SYSRE | SYSRE
R14 0 0 0 0 0 0 0 |MUTE_| o 0 0 0 0 |Jome |FREQ|FREQ_
PD — | MODE | LATCH
EN
SYSRE
R15 0 0 0 o |SYSREFDIV P , |SYSRE| SYSREFREQ_DLY FREQ
RE F_EN — -
CLR
R16 SYSREF_PULSE_CNT SYSREF_DIV
SYSREF0_DLY_
R17 0 0 0 0 0 SYSREF0_DLY_| PHASE SYSREF_MODE
SYSREF1_DLY_
R18 SYSREF1_DLY_| PHASE SYSREF0_DLY_Q
SYSREF2_DLY_
R19 SYSREF2_DLY_| PHASE SYSREF1_DLY_Q
SYSREF3_DLY_
R20 SYSREF3_DLY_| PHASE SYSREF2_DLY_Q
LOGISYSREF_D
R21 LOGISYSREF_DLY | Y PHASE SYSREF3_DLY_Q
SYSREF1_DLY_ | SYSREF0_DLY_
R22 SCALE SOALE SYSREF_DLY_DIV 0 0 LOGISYSREF_DLY_Q
MUXO MUXO || 0GISYSREF D | SYSREF3_DLY_ | SYSREF2_DLY
R23 |TSEN| 1 yren| © 0 0 0 0 0 UTESE LY_SCALE SCALE SCALE
TS_CN
R24 0 0 0 0 b_TS TEN
CLK_DI
R25 0 0 0 0 0 0 1 0 0 |V ReT CLK_DIV CLK_MUX
VCO_C
R28 0 0 0 |OREF VCO_CORE 0 0 0 0 0 1 0 0 0
ORCE
R29 0 0 0 0 0 \ 1 \ 0 1 VCO_CAPCTRL

38

&
R
)q.
i

S
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R33 0 1 0 1 0 1 1 1 1 0 1 1 0
R34 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
R65 0 1 1 0 0 1 0 rb_VCO_CORE 0 0 0 0
R67 0 1 0 1 0 0 0 1 1 1 0 0 1 0 1 1
SYSRE
R72 0 0 0 0 0 0 0 0 0 0 0 0 0 FREQ_ SYSRE%DLY—B
FORCE
R73 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
rb_CLK |rb_CLK |rb_CLK | rbo_MU | rb_MU |rb_LOG rb_DIV | rb_DIV | rb_DIV
R75 2 EN | 1.EN | 0_EN | XSEL1 | XSELO | IC_EN b_LD SEL2 | SEL1 | SELo | ™-CE 0 0 1 L
tb_PW | rb_PW | rb_PW |rb_CLK
R76 0 0 0 0 0 0 0 0 0 0 0 0 RSEL2 | RSEL1 | RSELO | 3_EN
R79 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
MUXO
R86 0 0 0 0 0 0 0 0 0 0 0 0 0 UT_EN 0 0
_OVRD
LOGIC | LOGIC
R90 0 0 0 0 0 0 0 0 0 |LKDIV|LKDIV| 0 0 0 0 0
_BYP3 | _BYP2
AR LR PRI P A7 BIAT AR | DRUAR R OTT 20t 3R 1E O 1 B B I B 7 A AR i
AT UL A7 AT AR DB Gt AR M RE P2 A AR - R1. R10. R26. R27. R30-R32
TSRS FH A AR, MG LN AR ST 4R © R29. R33. R34, R65. R67. R73
WRAMEF LOGICLK |, WIFE %t LA T 5 /725 T4 FE - R79. R90
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7.5.1 BBFEFFHE

4 74 T TR BT B 2 74 R 0T %7 SR MR ARSI R R RO | 3
AR AR

= 7-4. B FTR
{Fis HERBESE  FEEARK 4>
Oh RO Wi, B4, RSSO HE 47 7.5.1.1
2h R2 RS (RSP ) A5 7.5.1.2
3h R3 FEAREEARE N (CIRZSHUR B )« Hath s EE 47 7.5.1.3
4h R4 i fEE. CLKOUT HLiK 7514
5h R5 CLKOUT Hii. SYSREFOUT HiJsi 47515
6h R6 LOGICLK ffif. SYSREFOUT HiJ§/VCM 4 7.5.1.6
7h R7 LOGICLK fil LOGISYSREF 7517
8h R8 LOGICLK il LOGISYSREF 15 75.1.8
oh R9 LOGICLK 43#i#%. SYNC. SYSREFREQ 4 7.5.1.9
Bh R11 SYSREFREQ # D4k ( [Hli ) 4 7.5.1.10
Ch R12 SYSREFREQ # 4k ( Hli ) ¥ 7.5.1.11
Dh R13 SYSREFREQ % M1k 4 7.5.1.12
Eh R14 SYSREFREQ # 04k, SYNC. SYSREF 4 7.5.1.13
Fh R15 SYSREFREQ #% k. SYNC. SYSREF 4 7.5.1.14
10h R16 SYSREF 44 7.5.1.15
11h R17 SYSREF. SYSREFOUT iR 44 7.5.1.16
12h R18 SYSREFOUT #EiR 14 7.5.1.17
13h R19 SYSREFOUT iR 4 7.5.1.18
14h R20 SYSREFOUT iR 44 7.5.1.19
15h R21 SYSREFOUT iR 44 7.5.1.20
16h R22 SYSREFOUT iR 44 7.5.1.21
17h R23 IR ME B . MUXOUT. SYSREFOUT EiR 4 7.5.1.22
18h R24 LA i 75123
19h R25 FEARERAR N AR 47 7.5.1.24
1Ch R28 FEARARARE R ( Wik, A BIRUE ) 15 7.5.1.25
1Dh R29 FREIRARAE (AT, FB o ShBRHE ) 47 7.5.1.26
21h R33 fEAAatEal (RE , DAERIZA TEN )
22h R34 fEmdsial (fRE , DATERZE AT EN )
41h R65 fEgmdatia ( R, arik , BT At ) 15 7.5.1.29
43h R67 fEgmdsaia ( Rk, Al , T AR HE ) 47 7.5.1.30
48h R72 SYSREF 4 7.5.1.31
49h R73 e
4Bh R75 PR ( R, Arik , BUER ) 47 7.5.1.33
4Ch R76 Rk 1 7.5.1.34
56h R86 MUXOUT ( f&E , alik , AHT=%)
5Ah R90 LOGICLK 73#iis ( fREE , Wik , R Tordmds 5k )

B ARHIAAL YT W] 2R Y 22 5 gm g Al

NIRRT, R 7-5 Jos 1 3E T IR ER o U R SR A A
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R 7-5. B0 W RBARE

]

CilEE !
[PRilE L]
R ‘ R
K
w ‘w
S ERIME
-n

B9
ER
[5A
EEE e

7.5.1.1 RO 773§ ( fR#% = Oh ) [EAL = 0000h]

#* 7-6 JE/rn T RO,

RFIRC B,

R 7-6. RO A A28 B it B

fir B HH Hh L]

153 |kt RIW oh %5 BN 0x0.

POWERDOWN RIW oh KR B IREIR A . HA 2 A B RS R A
1 R RIW Oh %7 BT 0x0.
0 S Ia RIW oh BN, TR (ST RN ) . FIKEAEHE
B AT R

7.5.1.2 R2 772 (fRf% = 2h ) [RAL = 0223h]

RT-THRT R2

A EIEEI M S8
RT1-7.R2 FHEBRFZEUHA

e FR HH g=20s PLEA

1511 | Sd R oh W% BN 0x0.

10 PN RIW oh % B E S 0X0.

96 |SMCLK_DIV_PRE RIW 8h RASHU B U EE (— NS ) o RZSHL S AR B 43
. TSRS AT <1600MHz. [ 1 LIS 210 5
2h=/2
4h = /4
8h=1/8

5 SMCLK_EN RIW 1h i PR AS LI Bl A 52 . (5L P TR A S A BT (35 A 1 5 K
(ELFEFE MUXOUT IR AT ) B 35 o SRk (o Pl (408 | ok
R FE AT B R e | T PR AL S R 238 | ATk
R RE Ik ER

40 | Rk RIW 3h W% BN 0x3.

7.5.1.3 R3 %178 (fW# = 3h ) [EfL = FF86h]

® 7-8 JEon T R3,
REIBCE R,
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* 7-8. R3 H 287 B Ui

A FB et p-ZDA ViEH

15 CH3_EN RIW 1h J4F] CH3 ( CLKOUT3. SYSOUT3 ) . #4i%hrik B H 0 4456 4225
CH3 , M7 o FoAth b fa A Be A2 RS o

14 CH2_EN RIW 1h & A CH2 ( CLKOUT2. SYSOUT2) . #ZMi B Ny 0 $5e 44k
CH2 , M7 o FLAM I /4 B 7 DR o

13 CH1_EN R/W 1h Ja Hl CH1 ( CLKOUT1. SYSOUT1) . K iZfr# B N 0 K se &25H
CH1 , AT 78 g oAt T F /s REAL IR 2

12 CHO_EN R/W 1h Ji i CHO ( CLKOUTO. SYSOUTO ) . K iZfr & BN 0 ¥ se &25H
CHO , AT 78 s At Wt F /A BEAL IR S

11 LOGICLK_MUTE_CAL  |RW 1h TEAGATES I HE R4 LOGIC it (LOGICLK/LOGISYS) #i % .

10 CH3_MUTE_CAL RW 1h TEA ARSI HE )/ CH3 (CLKOUT3/SYSOUTS3) #i1& .

CH2_MUTE_CAL R/W 1h FEAS AT Rk 18] CH2 (CLKOUT2/SYSOUT2) % .

8 CH1_MUTE_CAL RIW 1h TEAG ARS8 R HE )/ CH (CLKOUT1/SYSOUTY) #i& .

7 CHO_MUTE_CAL R/W 1h FEAG AT S Rk 1 [8)f CHO (CLKOUTO/SYSOUTO) #% .

6-3 K R R Oh % BemrE )y 0x0.

20  [SmMCLK_DIV RIW 6h BEEARASHUN B3 5135 . 38 —5 AR ASHLIN B L5508 0 130847 23
. i SMCLK_DIV_PRE 2t {4 AR %41 < 1600MHz. 4t
PRz < 30MHz. Z4fi{E Jy 2SMCLK DIV,
Oh =/1
1th=/2
2h=/4
3h=/8
4h=/16
5h = /32
6h = /64
7h=/128

7.5.1.4 R4 H7 % ( W% =4h ) [EAL = 36FFh]
£ 79 ERT R4,

A EIES NN
£ 7-9. R4 FHFHRFBRUH
A FB& p il =LA UL
15-14 | R R Oh W% BT 0x0.
13-11 CLKOUT1_PWR R/W 6h WE CLKOUT Hfahsh. sk , b Rift4e i o sl i e .
10-8 CLKOUTO_PWR R/W 6h WE CLKOUTO (it 2hEe. BRI , Mo LA 4 i Th 3t i i
7 SYSREFOUT3_EN R/W 1h J&3 Fl SYSREFOUTS #i i 2204% .
6 SYSREFOUT2_EN R/W 1h 5 Fl SYSREFOUT? %t 22 4% .
5 SYSREFOUT1_EN R/W 1h i F SYSREFOUT #i i 22 % .
4 SYSREFOUTO_EN R/W 1h 5 Fl SYSREFOUTO %t 22 4% .
3 CLKOUT3_EN R/W 1h JiiFH CLKOUTS i th B 3% .
2 CLKOUT2_EN R/W 1h J I CLKOUT2 % th &b 4% .
1 CLKOUT1_EN R/W 1h JEiFH CLKOUT iy 2Bk 3%
0 CLKOUTO_EN R/W 1h J& HI CLKOUTO %t 22 b 4% .
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7.5.1.5 R5 #178% ( W = 5h ) [EfL = 4936h]
# 7-10 /R T R5.

LMX1404-EP
ZHCSYH7A - JUNE 2024 - REVISED JUNE 2025

REIFPC R,
* 7-10. R5 7287 B i
A FB il =LA UL
15 K7 R Oh B %7 BemAE N 0x0.
14-12  |SYSREFOUT2_PWR R/W 4h % B SYSREFOUT2 [l th T . EAEK | Xof IS (0 ) T 28 At bk v
WA E SYSREFOUT2_VCM |, {8 H HBH b T So YR vE
Mo
11-9  |SYSREFOUT1_PWR RIW 4h B SYSREFOUT [t D=, (HARA , F At D 2 skt -
WAIER % E SYSREFOUT1_VCM |, ffif H 3 i 5 b T Ao ¥F 1078
Mo
8-6 SYSREFOUT0_PWR R/W 4h ¥ E SYSREFOUTO i Thac . (B , X B2 % H Th Rk
WARIEH % E SYSREFOUTO_VCM |, {difg i HB L R b T S VR VS
W
5-3 CLKOUT3_PWR RIW 6h ¥ E CLKOUTS M sh& . Ml , SR 1% o R sl e
2-0 CLKOUT2_PWR R/W 6h B CLKOUT2 [t ph, AR, Xob S (ot 0 3R i s

7.5.1.6 R6 & 778% ( fi# = 6h ) [Efi = B6DCh]
#7-11 /R T R6.

A EES NS
R 7-11. R6 FHEBFEHH
Bz FB F Shr L
15 LOGICLKOUT_EN R/W 1h 5 P S s b gy H B 2%
14-12 SYSREFOUT3_VCM R/W 3h BB SYSREFOUTS3 ff)fr Hi Hudst . A2 B IR
SYSREFOUT3_PWR |, { f5 /N Al 5 At th P A T 900 F 96 BT A
11-9 SYSREFOUT2_VCM R/W 3h WHE SYSREFOUT2 fi% i JLms, DAZRis B IEH
SYSREFOUT2_PWR |, { i /Nl At Hh P A0 T S0V F 96 BT A
8-6 SYSREFOUT1_VCM R/W 3h % & SYSREFOUT1 () i dLa, 4201k & 1E
SYSREFOUT1_PWR |, {5/ il f5 At th L FE A T 90V A 96 BT A
5-3 SYSREFOUTO_VCM R/W 3h % & SYSREFOUTO (fyfar i JLAs, A2k & 1E A
SYSREFOUTO_PWR |, i 5/l At Fi R b T 9o ¥ O 90 FBl 1A
20 SYSREFOUT3_PWR R/W 4h B E SYSREFOUTS [faith i o (B | 5o 7 Frdan th D = il g o
T % B SYSREFOUT3_VCM |, fifffd ! 3ER L I b T S fa
R

7.5.1.7 R7 ¥17% (W% =7h ) [EAL = 0001h]
KT12BRT RT.

p A EEE M S8
£ 7-12. R7T FHERFEUH
R FB HH =2o) BB
15 Rk R oh %7 B RNy 0x0.
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fr

FB

XA

R 7-12. R7 FHFRFBUH (42)

LA

L

14-13

LOGISYSREFOUT_VCM

R/W

Oh

£ LVDS # T, W E P4 SYSREF fith (¥ th 3B, Hofthf i
AW ZF B

Oh=1.2V

1Th=1.1V

2h=1.0v

3h=0.9V

12-11

LOGICLKOUT_VCM

R/wW

Oh

FE LVDS N, B ISR Bl A R AR, FC A e 2K g
T B

Oh=1.2V

1Th=1.1V

2h =1.0V

3h=0.9V

10-9

LOGISYSREF_DIV_PWR

_PRE

R/W

Oh

B E P SYSREF H B IRAI# AU Dha. oK, 6 R h Zh 3

8-7

LOGICLK_DIV_PWR_PR
E

R/wW

Oh

BB IR B AT B IK SIS A DDA EROK 0 REAR i ) A

=

LOGISYSREFOUT_PWR

R/W

Oh

AR CML #5301 B LOGISYSREFOUT Fifr it ThaR ( Hofthiar 4%
AW ZFBL) o B, XS24 D23

LOGICLKOUT_PWR

R/wW

Oh

14F%t CML #:\ i B LOGICLKOUT [ shaR ( HAh ik N2
WEAZTBE ) o ABRRK , X 7R B b

LOGISYSREFOUT_EN

R/W

1h

Ji H2 %8 SYSREF #irth &4 .

7.5.1.8 R8 & f7#% ( fW#% = 8h ) [RAL = 0120h]
®7T-13 /R T R8.

REFRCHE.
% 7-13. R8 F s F B Ui A
A FB vl =LA i
15-9 KIKFE R Oh BiZ 7 BN 0x0.
8-6 LOGICLK_DIV_PRE RIW 4h Ve B VB RIN Bl A TR B . TR 28 IOt AN T Bl 2 T
3.2GHz. 4 LOGICLK_DIV_PRE=1 K , it FH 24 51748 R79 Hifs
Jyfti 0x0005 , ¥ R0 i A{H 0x0060 ( LOGICLK_DIV_BYP2=1 ,
LOGICLK_DIV_BYP3=1) . B F%I{H A4 LOGICLK_DIV_PRE 8
B .
1th=1
2h=/2
4h=/4
5 LOGIC_EN R/W 1h J& ] LOGICLK T %% ( LOGICLKOUT. LOGISYSREFOUT ) . ¥
AL E N 0x0 £ 58 A BT LOGICLKOUT
LOGISYSREFOUT Hii , i 7 o 2L Al /A5 BE A7 R AS
4 FH R/W Oh %7 BN 0x0.
3-2 LOGISYSREFOUT_FMT |R/W Oh %#% LOGISYSREFOUT %t (i e IX3h 2345 2K o
0Oh = LVDS
1h = {35
2h =CML
3h = {#£H
1-0 LOGICLKOUT_FMT R/W Oh e LOGICLKOUT %t B % 1 3R 5 2ed% =X
0Oh = LVDS
1h = {35
2h = CML
3h = %8
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7.5.1.9 RO #F74% ( fW#% = 9h ) [FAL = 0020h]
®7-14 R T RO,
bR S NS

F 714. R FA8 B

fir

FB&

RE

LA

L

15-14

SYSREFREQ_VCM

R/wW

Oh

% E SYSREFREQ 51N EHAmME . X TFRRMEHA , B

JAARE ; (BT ERMAEHA , 7T CUS HWE I IRE |, ey DIgk
P& . SYSREFREQ DC 5| it [E 4 4i7E 0.7V & VCC W , &
NS B 1R

Oh=1.3V

1h=1.1V

2h=1.5V

3h= 04k

13

SYNC_EN

R/W

Oh

SRR ES R B AR, IR R VE R I B i B SRk, T 2 A
F2. nf SYSREF_EN = 0x1, NEATIAR.

12

LOGICLK_DIV_PD

R/wW

Oh

%5 LOGICLK 434t . LOGICLK Til o4 DRds o FARES . FH T1ESR
1 LOGICLK 73-Jii s i 2> AT #E

1

LOGICLK_DIV_BYP

R/wW

Oh

223t LOGICLK_DIV 4345148 , LUE B LOGICLK_DIV_PRE 434
229543 LOGICLK #fith. #AZi{{7E LOGICLK_DIV_PRE=1 i ffifi] ,
{ERSEEL LOGICLK S A340h 1 Wbz — . BSTIL 1 40, RE
1TUUR B8R,

1.% % LOGICLK_DIV_PRE=1

2. MR E B F A R79 4L Ml 0x0005

3./ R0 42 0x0060 ( LOGICLK_DIV23=1 ,
LOGICLK_DIV_DCC=1)

4.% % LOGICLK_DIV_BYP=1

WARAAE LOGICLK WS4y 1, WA AU AL B E N 0.

Oh = J&i /il LOGICLK 44

1h = 4¢id LOGICLK 434 s

10

Rt

R/W

Oh

HeiZ 7 By 0x0,

9-0

LOGICLK_DIV

R/W

20h

#%E LOGICLK 4342, tH LOGICLK_DIV_PRE #2455 K4 N4
LT < 3200MHz. fx Kk LOGICLKOUT #iiZ 44 < 800MHz , LA
T o IR TR

Oh = 1#%&

1h = %%

2h=/2

3h=/3

3FFh = /1023

7.5.1.10 R11 &% ( fW# = Bh ) [E£fL = 0000h]

# 715 /R T R11,
R EIFNC R R
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F 7-15. R11 HFHEHRFZBULH

fr. FR P vt =LA ViEH
150 |rb_CLKPOS R Oh FE4% CLKIN 155 L FH i B HI% T SYSREFREQ L FHE IR | i%

P LSB JF iR IFAE MSB 453 . M #AL#E CLKIN 5 5 i—A4
FER , B SYSREFREQ_DLY_STEP =Bt IR FRFF .
rb_CLKPOS ()55 — il G — G AR FF BLALIRGS | TRatiligha o
R AE TR ENE. CLKIN _EFHEYHIM LSB #| MSB HIM ML E
PR FIIFROR , B R%G TR, PR CLKIN EFHE AL
E LUK CLKIN {55 A W FI%EIR 5 K AT H] T+ 5 SYSREFREQ_DLY
BB, AT B KPR BEHE 2K SYSREFREQ 5l SYNC {Z S E
B )RR B 1)

7.5.1.11 R12 %723 (fW# = Ch ) [E£4L = 0000h]
* 7-16 JE/R T R12,

A B EHIPSE
K 7-16. R12 HFHEHFRUY
iz FBR b LA L]
15-0  |rb_CLKPOS[31:16] R Oh tb_CLKPOS “Eff) MSB.

7.5.1.12 R13 F773% (W =Dh ) [E{L = 0003h]
# 717 B T R13.

A EIEEI M SE 8
# 717. R13 FHERFBUH
R FB HH g4 L
152 | ki R oh %7 B A 0x0.
1-0 SYSREFREQ_DLY_STEP |R/W 3h ¥t B SYSREFREQ 427 fi FH I IEIR o &, HF

SYSREFREQ %t NZEIR AN £ A7 BFIK . AP B HEFF AR 2 Y €]
#7455 CLKIN S (i K] AP KB XUy AR — L EE | U
ZE T ZFREAR . nf CLKIN Syl S0 EE &, WECKIE
IR S AR N b (o B HR (R A U 2 CLKIN _ETHA e e, (2
2, EBK, BEMERDKEKE | FIHY TEAMIP K | BR
HIBKAE PVT RS ERAEE K,

Oh = 28ps ( 1.4GHz % 2.7GHz )

1h = 15ps ( 2.4GHz % 4.7GHz )

2h = 11ps ( 3.1GHz % 5.7GHz )

3h=8ps (4.5GHz % 12.8GHz )

7.5.1.13 R14 7% ( fW% = Eh ) [E£L = 0002h]
# 718 /R T R14.

A EIEIMBPSE
% 7-18. R14 FHEHF B Y

fr FB XA Bhr e

15-9 AR R/W Oh H %7 By 0x0,

8 SYNC_MUTE_PD RIW Oh #Bx SYNC #2:{ (SYSREFREQ_MODE = 0x0) i SYSREFOUT
A LOGISYSREFOUT 5| il Li##E 464, H1T SYNC #fEth &8 A1
SYSREF Jp#iids , DI i 2 A3 W s rTHRHS |, %7 m] B B BRI
1A
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F 718. R14 FHEBFEHH (4)

fr

FB

XA

LA

L

7-3

AR

R/W

Oh

HiZ 7 By 0x0,

2

CLKPOS_CAPTURE_EN

R/wW

Oh

S E DAL | Z T3 rb_CLKPOS 41725 FF AR T
SYSREF iy i o7 &

IR E 2 BT, LA SYSREFREQ_CLR )4 Fy 78 H P44
JE DI G TSR BR B 1 Ak HL it o

TEBRE ALK S , SYSREFREQ 51 I 55— A _E TR fith 2% 4l
Ko

IR A ORI N T PR IR | 7€ SYNC 3¢ SYSREF #i:\ N EF B
Rl 3R B BN T %ER SYSREFREQ 155 . #iE Fr 1
SYSREFREQ_DLY {tJ5 , #i%Ar 3 BN 0x0 LU AT BE /b FL it 4
¥6. % SYNC_EN =0 H SYSREF_EN =0, £ ZB& %A1 IMHE |
FHEEHE Ok B .

SYSREFREQ_MODE

R/wW

1h

1%+ SYSREFREQ 3| K Th &g
Oh = SYNC 3|
1h = SYSREFREQ 3|

SYSREFREQ_LATCH

R/W

Oh

£ SYSREFREQ 5| IFIEE —A L FHY | K A% SYSREFREQ R 24341
B, WiBd %8 SYSREFREQ_CLR=1 K&k iZH1E .

7.5.1.14 R15 F75¢ ( f## = Fh ) [54r = 0B01h]

# 719 /R T R15.
R BB R

R 7-19. R15 FHERFZB U

Br

TFB

LA

L

15-12

R

Oh

HiZ 7 B 0x0,

11-10

SYSREF_DIV_PRE

R/wW

2h

¥ H SYSREF Firiiss. s AMHHER NI < 3.2GHz.
Oh=/1

1th=/2

2h = /4

3h = %8

R/W

1h

%7 By 0x1,

SYSREF_EN

R/wW

1h

J5 il SYSREF %% ( 24 SYSREFREQ_MODE = 0x0 it i3 F
SYNC F &% ) » FixfhiikE N 0x0 =582 SYNC.
SYSREF Flbf$hfir B ifisk s | A& 255k SYNC_EN 2 4 r) HAth
AT REALIPIRAS . I SYNC_EN = 0x1 , L& SYSREF_EN R
A, SYNC BRI B AL B i 3K L ES AT Ab T8 FPIRES .

K PeE

R/W

Oh

iz 7 Bty 0x0.

6-1

SYSREFREQ_DLY

R/W

Oh

B EAMEE SYSREFREQ 15 SR LI DA . FEANEIR LD KA
L& —EH) SYSREFREQ F 518 |, IBESE T
SYSREFREQ_DELAY_STEP x SYSREFREQ_DLY_STEP. £
SYNC #3 T , ATLURHE rb_CLKPOS kA % B MIME , AT
/& SYNC 15 54X T CLKIN 55 F P Bl ELIN R A0 G5 IR ] ZE5R
£ SYSREF Mgkt T , & B E T HEm 2 REiR. KT
Ox3F MIETR. mTRERRERSEZ RN, R SE/NMIE
ML, BORBMEEEA PVT ISR E R, FIRIEBPKITH
ARV | B2 SR KSR TICS Pro FLE X

SYSREFREQ_CLR

R/W

1h

%K SYSREFREQ_LATCH 4 {7 SYSREFREQ 15 2 11y [l 25 #4451
J¥o TEBE SYSREF H gk 8 2 AT AT |, Bz RN =
SR A SYSREFREQ 15 SR MK HF |, MIE %
SYSREFREQ_FORCE [fik#5. 7EHAT SYNC S s B i 3k i 1
2T, DA B R BRI — K
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7.5.1.15 R16 F72% (W% = 10h ) [E AL = 1005h]
#* 7-20 JE7n T R16.

REIRCRER,
+ 7-20. R16 F 287 B Ui
R FB KA Shr ]

1512 |SYSREF_PULSE_CNT |R/W 1h SEMK R A ST A R R B T R . ki R A B Rt
SYSREF /M7 1 42 0T 4088 5 DRIt , e St AR 4 51
s SYSREF ZM 4 3841 H 0 o4 73 LA .
Oh = {£8
1h = 1 AMikk
2h = 2 Mk
Fh = 15 ik

11-0 SYSREF_DIV R/W 5h # & SYSREF 234i%%. 1 SYSREF_DIV_PRE #2t {1 K A S

W < 3200MHz. K4 AR %20 < 100MHz. {458 iR &
BN A RETEI ( HE <50% ) .

Oh = {# %

1h = {35

2h=/2

3h=/3

FFFh = /4095

7.5.1.16 R17 45 (% = 11h ) [££ = 07F0h]
* 721 BRT RIT,

IR [B] B4
R 7-21. R17 FHERFZBUH
Br FB eS| Shr BEA
1511 |k¥sE R oh K% B 0X0.
10-4 SYSREFO_DLY_| R/W 7Fh ¥ E SYSREFOUTO ZEIR & AL 8 HIFEIR B Ko A Z0H; 2
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q =127
3-2 SYSREFO_DLY_PHASE |R/W oh BB T SYSREFOUTO 4EiR % A5 5% 5 5 I 52 1 1Ay 476 5 I b 1) 1 52
i,
Oh = ICLK'
1h = QCLK'
2h = ICLK
3h =QCLK
1-0 SYSREF_MODE R/W Oh il SYSREF 15 5 #4730 , 152 SYSREF_DLY_BYP FEtHIR

Wi AR AT AR H SYSREF 4345 88 A 4EE (1)3% 4 SYSREF It
B, fERKH RS T |, SYSREFREQ 5|k S50k
SYSREF %t 4 siidd e 5 & (1 SYSREF_PULSE_CNT #4558 ) il
M. FER4ER T , SYSREFREQ 3| ik 7E SYSREF #i
s AR AN Kb, FE H R A % A A IR IR

Oh = %4t

1h = fikih R A 4%

2h = 14k 8%

3h = {#H

7.5.1.17 R18 %752 ( f% = 12h ) [E AL = FEOO]

# 7-22 7R T R18.
ACIEIMBPSE
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# 7-22. R18 HA8 7B

fr FB XA LA L

15-9 SYSREF1_DLY_| R/W 7Fh W B SYSREFOUTO fEiR R AEASIIEIR K o 20l /2
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q = 127

8-7 SYSREF1_DLY_PHASE |R/W Oh BeE T SYSREFOUT SiEIR J AE 45 7 5 1N 2% 4 A Ffi s 16 e 4 LE 284
(R
Oh =ICLK'
1h = QCLK'
2h = QCLK
3h = ICLK

6-0 SYSREF0_DLY_Q R/W Oh e T A GEIR ) QCLK B8 Z. 20 2 SYSREFO_DLY_I +
SYSREFO_DLY_Q =127

7.5.1.18 R19 F774% ( f#% = 13h ) [EfI = FEOOh]

#T7-23 BT R19.
ACIEIMBPSE

+ 7-23. R19 FERFBH A

e

TFB

B

e

15-9

SYSREF2_DLY_|

R/W

7Fh

i F T2 FRAESR A ICLK BpE. 445 2 SYSREF2_DLY_| +
SYSREF2_DLY_Q = 127

8-7

SYSREF2_DLY_PHASE

R/wW

Oh

BeE T SYSREFOUT2 FEIR J7 AL & B 5 IR 45 HA) P9 37 5% I Y LE 28 AT
Bio

Oh = ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

SYSREF1_DLY_Q

R/W

Oh

i P TR AER [ QCLK 883 . 4415 /& SYSREF1_DLY_| +
SYSREF1_DLY_Q = 127

7.5.1.19 R20 F 7% ( fW# = 14h ) [HfI = FEOOh]

#* 7-24 7R T R20.

A EES NS
R 7-24. R20 H B FBUH

Bz FB F Shr UL

15-9 SYSREF3_DLY_| R/W 7Fh W H SYSREFOUT1 LR KA S HIIEIR B K o A0 A2
SYSREFOUT1_DLY_| + SYSREFOUT1_DLY_Q =127

8-7 SYSREF3_DLY_PHASE R/W Oh W T SYSREFOUTS3 ZEIR & AF 8% 5 5 I 8% 1 PN i # B 4 1) IE2S A
fir.
Oh = ICLK'
1h = QCLK'
2h = QCLK
3h = ICLK

6-0 SYSREF2_DLY_Q RIW Oh 58 F T8 R AEIR Y QCLK )% . 257450 /&2 SYSREF3_DLY_| +
SYSREF3_DLY_Q =127

7.5.1.20 R21 F#& % (W = 15h ) [E{L = FE0Oh]

R 7-25 BT R21.
RERCR R,
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# 7-25. R21 FA87 B

fr

FB

XA

LA

L

15-9

LOGISYSREF_DLY_|

R/W

7Fh

W TAESGEIR 2 4 ICLK 31T, LA 2
LOGISYSREF_DLY_I+LOGISYSREF_DLY_Q =127

LOGISYSREF_DLY_PHA
SE

R/wW

Oh

BE T LOGISYSREFOUT R J A i 5 5 I 445 ) PR 4 4 IR 4 ) I
SEARAL

Oh =ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

6-0

SYSREF3_DLY_Q

R/W

Oh

fiffi e FH T AR AAEIR 1Y) QCLK 5% . 2440000 /& SYSREFX_DLY_| +
SYSREFx_DLY_Q = 127

7.5.1.21 R22 %774% (fm#% = 16h ) [E {7 = 0800h]

#* 7-26 JEoR T R22.
ACIEIMBPSE

+ 7-26. R22 HF/F 3 7B

e

TFB

B

e

15-14

SYSREF1_DLY_SCALE

R/W

Oh

5L SYSREFOUTA AL A2k 34 NI E H o LA A P 20
. A

Oh = 400MHz % 800MHz

1h = 200MHz %= 400MHz

2h = 150MHz % 200MHz

3h = (i

13-12

SYSREFO0_DLY_SCALE

R/wW

Oh

B SYSREFOUTO SEIR R A48 IR VI o« M4 AH AL Py 4 e i 2 0t
1TE.

Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h = f{E

SYSREF_DLY_DIV

R/wW

4h

BB IEIR R A AR B A4, 0 52 AT Y A A TR R ZE IR R AR 2% 4
o BRTIUELAMOEIRE .

Oh=/1 ( 0GHz & 1.6GHz )

1h =/2 ( 1.6GHz % 3.2GHz )

2h = /4 ( 3.2GHz % 6.4GHz )

4h = /8 ( 6.4GHz % 12.8GHz )

8-7

Rz

R/wW

Oh

iz 7 By 0x0,

LOGISYSREF_DLY_Q

R/W

Oh

W H LOGISYSREFOUT iR KA SR LK. 240 2
LOGISYSREFOUT_DLY_| + LOGISYSREFOUT_DLY_Q = 127,

7.5.1.22 R23 F77#% (W% = 17h ) [E{I = 4000h]

#* 7-27 e T R23.

REIRC B,
& 7-27. R23 HFHEBTFEUH
A FB KA -ZDA ViEA
15 TS_EN R/W Oh SR LR A ias . IR a TR T AR A8 i1 588 (TS_CNT_EN)
PLIEAT [BI2.
14 PR R/W 1h %7 B AL 0x1,
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F 7-27. R23 FHEBTFEHH (4)

fr

FB

XA

LA

L

13

MUXOUT_EN

R/W

Oh

JA H MUXOUT 51 iiBRsh &% sk JL B T =345
Oh= =%

1h = #fEi%

12-7

R

R/W

Oh

iz 7 By 0x0,

MUXOUT_SEL

R/wW

Oh

% MUXOUT 5 HThie.
Oh = BiE kil
1h = [H]iE

5-4

LOGISYSREF_DLY_SCA
LE

R/W

Oh

¥ LOGISYSREFOUT AEIRA 4 HBUF T R4 AFOL 14 4 o
FHATHE.

Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h = (R

3-2

SYSREF3_DLY_SCALE

R/wW

Oh

B SYSREFOUTS SEIR R A 45 AR VI o« M4 AR AL Py 4 s i 2 0k
1TE.

Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h =i

SYSREF2_DLY_SCALE

R/wW

Oh

W SYSREFOUT2 AEIR KL 84 4t H . HUH L Py I B SR it
.

0Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h= (R

7.5.1.23 R24 %728 ( /%% = 18h ) [E4L = 0000h]

* 7-28 JEoR T R24.

A E M EE
+ 7-28. R24 37BN
fir FB ESi) Bht BiB
15-14 |kt R Oh W% B 0x0.
1312 |kt R/W Oh %7 BN 0x0.
1-1 |rb_TS R Oh P 1T A IR 38 0 48
0 TS_CNT_EN RIW Oh ggiﬂ[ﬁ%@%&ﬂﬁ%&o AR IR £ S (EN_TS) o B 2 e o

7.5.1.24 R25 F 7758 ( fi# = 19h ) [ 4L = 0211h]

* 7-29 &R T R25.

AEEI NS
+ 7-29. R25 F R 7B
pr FB e Shr L
157 |k RIW 4h K% B Oxd.
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£ 7-29. R25 FHEBFEUH (4)

fr

FB

XA

LA

L

6

CLK_DIV_RST

R/W

Oh

SALEN B IS . WIRAESIT IR E T B EE |, AR
B AL Gz B T ARG R E NIRRT Y
SYSREFREQ_MODE = 0x0 H SYNC_EN = Ox1 I 424 5
SYSREFREQ 5| A &8 A7 F it sh o 4i8e . Sy
AN

5-3

CLK_DIV

R/wW

2h

CLK_DIV f1 CLK_MULT & [l — £ 4 .

2 CLK_MUX=1 ( i #a izt ) i , 2% 7B

% CLK_MUX = 2 ( 4Rt ) i, Bih 404598 4 CLK_DIV + 1.
CLK_DIV BIERGERE Y 1 2 7, ¥HBE S 0 58 L mHep o st
WE B ae i,

2 CLK_MUX = 3 ( fiasiizt ) i, AR {E A CLK_MULT. H2L
VDN 1 & 4. ORI E A AR, KR B e
fpE, MUY 0x1 2 0x4.

2-0

CLK_MUX

R/W

1h

PR IN Bl Y E e
Oh = &

1h = ZZrpds

2h = 73 Hids

3h = fiifiies

7.5.1.25 R28 #1728 ( f#% = 1Ch ) [E4L = 0A08h]

#* 7-30 Jerr 1 R28.

IR [E] B
* 7-30. R28 & F 7B

L FB HeA 5-10A BH

1513 | ki R oh K% B 0x0.

12 VCO_CORE_FORCE RIW oh RS PLL ) VCO J VCO_CORE M FREIE . (4 sk stom e
A GTB | {E AT LA % BOR G R e ] .

11-9 VCO_CORE R/W 5h 24 VCO_CORE_FORCE=0 i} , 1§ H T {5 4as e e a4 VCO.
21 VCO_CORE_FORCE=1 i} , s##ilf#i 1% VCO WH#.
AT B A 7 B % B AT AR | (H % BT A TR H 1
B4 R )

8-0 Pi1 RIW 8h Y4 i% 5 BTN Ox8.

7.5.1.26 R29 %7752 ( {R% = 1Dh ) [EAL = 05FFh]

* 7-31 /R T R29.

RFEC R,
F* 7-31. R29 HF 787 Bi i
R T8 KA ghr B
1513 | ik R Oh 4 % By 0x0.
128 |kt RIW 5h %7 BT OX5.
70  |VCO_CAPCTRL RIW FFh W U] VCO T R MR 1. RIS T
BRFR, (AT LA % T Bk 4 R ] .

7.5.1.27 R33 HF7% (W% = 21h ) [EAL = 7777h]

#* 7-32 Jg7n T R33.

52 MRFIRI
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A EIEE NS
# 7-32. R33 H87 B
L FB KA g P8
15-0 |k RIW 7777h W% BTy 0x6666. LR , X 58 R A .
7.5.1.28 R34 FF17#% (fW% = 22h ) [E {7 = 0007h]
#* 7-33 JER T R34.
REIENCRR,
R 7-33. R34 HFFa8F B
fr FB KA §-ina BEA
15-14 | ki R oh FHZF B 0X0.
130 | ks RIW 7h V% T BN Ox5. R | X5 E AR,

7.5.1.29 R65 27752 ( {## = 41h ) [ = 65F0h]
% 7-34 J&R T R65,

A EE M S8
# 7-34. R65 & E8s B Ui

R FB HH g4 BB

15-9 | ki RIW 32h %7 B RN 0x32.

84  |rb_VCO_CORE R 1Fh 458 VCO WL . U5 A 2UE |, VCO R L T AL 52 -
Fh =VCO1
17h =VCO2
1Bh =VCO3
1Dh = VCO4
1Eh = VCO5

3-0 |k RIW oh %7 B RN 0x0.

7.5.1.30 R67 & 77#% ( fW#% = 43h ) [ I = 50C8h]
# 7-35 JE/R T R67.

IR [E] B
F 7-35. R67 FF 7B UL
L FB HA g BiEg
15-0 |k RIW 50C8h Y BT OX51CB., i5TER | X 58 M A A .

7.5.1.31 R72 &77#% ( {m#% = 48h ) [ {z = 0000h]
# 7-36 JB/R T R72.

A EIELMINSE N
F 7-36. R72 FHFHBFBUH
Br FB A £ BH
15 e R Oh %7 BARFE N 0x0.
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F# 7-36. R72 FHEBTFEHH (4)

A FB KA p-ZDA ViEA
14-3 R R/W Oh Hi% 7 Bedn ey 0x0,
2 SYSREFREQ_FORCE R/W Oh W BIZA L SYSREFREQ 5 il 3248 = i P47 0 |, 3538
SYSREFREQ 5| Jl_E [l 5h 45 5 4 200
1-0 SYSREF_DLY_BYP R/W Oh ARG IR A B FEIN . FEIEH ST (SYSREF_DLY_BYP =

0) , MEIR KA T IESA RSk kA gl ( KAESRHENX ) | IF
TR 4k AR A TS5 B o X IE N SR AN R RRE IR AL . £ Le i
T, WE A LA/E JESD #aids EME SYSREF FEIR | M@t % E
SYSREF_DLY_BYP =1 7E &4 28t a0 N Seid 3 iR & A ds d e i, o]
DL PR S s e . BB | i i E
SYSREF_DLY_BYP =2 ¥ SYSREFREQ {5 5 & I F| L3R K 4
7%, AILAREE SYSREF b AHAAHXT F CLKIN AHAL FIAE

i RE RIS R AR AL SYSREFREQ AHAL 2 A1 4EZE A0 T-AH 7
KF, AUTT LIS H AR AN B RER .

Oh = fERAE SN 3238 |, 7o gk 8e 4520 F 55 %

1h = fEFTA BT 5% 1

2h = fEFTA R0 R 2

3h = {15

7.5.1.32 R73 %7752 ( {W% = 49h ) [EfL = 0000h]

% 7-37 /R T R73,

A EIEI NS
R 7-37. R73 FHERT B
R TR E| F4 BB
1513 |k R oh %5 EX iR N 00,
120 |k RIW oh W% By 0x1000. 3BTRS | X 5 AEARR .

7.5.1.33 R75 & 78 ( fW# = 4Bh ) [E4L = 0006h]

#* 7-38 JE7n T R75.

REIRC K.
% 7-38. R75 s FRULH
A FB& e il =LA Tt B
15 rb_CLK2_EN R Oh [R5z 51 RS
14 rb_CLK1_EN R Oh I35z 5] RS
13 rb_CLKO_EN R Oh [l 52 5] PR A
12 rb_MUXSEL1 R Oh [ 52 51 IR A
1 rb_MUXSELO R Oh a5 51 PR A
10 rb_LOGIC_EN R Oh B e
9-8 rb_LD R Oh FESRAS PLL 85 i I 1 [0 o
Oh = £8i%E ( VTUNE {KHF )
1h = %
2h = i
3h = A8 (VTUNE &HSF)
7 rb_DIVSEL2 R Oh [ 52 5] R A
6 rb_DIVSEL1 R Oh [ {35 51 IR A
5 rb_DIVSELO R Oh B2 51 IR A
4 rb_CE R Oh [7352 51 RS

54 MRFIRIE
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# 7-38. R75 HABRTFEHH (4)

fr FB

XA

LA

L

T

R/W

6h

iz BmiE Ny 0x3. WER , R 5 EAEAR,

7.5.1.34 R76 #F17#% ( f#% = 4Ch ) [E4L = 0000h]

#* 7-39 JE/R T R76.

A EIE M S T
& 7-39. R76 HAHRFE UL
fr FB’ il gL il
154 | K4 R/W Oh W% BN 0x0.

3 rb_PWRSEL2 R Oh ]355Ik A
2 rb_PWRSEL1 R Oh Iel 132 5] AR A
1 rb_PWRSELO R Oh BTN
0 rb_CLK3_EN R Oh [7352 51 BR A

7.5.1.35 R86 %7752 ( {W# = 56h ) [& £ = 0000h]

% 7-40 JE/R T R86.

RFIEC R,
R 7-40. R86 /73 B i HA
R FB A ghr B
153 |k R/W Oh % By 0x0.
2 MUXOUT_EN_OVRD R/W Oh Tk
10 | k#E RIW Oh W% 7 B 0x0.

7.5.1.36 R90 ¥ 778 ( #R# = 5Ah ) [E £ = 0000h]

® 7-41 s 7 R90.

R B FCRE,
+ 7-41. R0 HERFE M
B FB eS| Sh BEA
15-8 | kiuE R Oh K% B 0X0.
FAf e RIW oh 1% 5 BN 0x0.
6 LOGICLK_DIV_BYP3 R/W Oh i LOGICLK_DIV_BYP=1 , AU %L E N 1, B EN
0.
5 LOGICLK_DIV_BYP2 R/W Oh R LOGICLK_DIV_BYP=1, W2 izis &N 1, B EN
0.
4-0 PR RIW oh 1% B AL A 0x0.
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8 BRI SRS

8.1 B Hr

TR E W R T H AR A RAR I35 1414 B X 28 A dE AT g 2 o
* 8. FFR TR
TR %7 BB
PLLatinum™ Sim wpt WAL B T 1o A3
i LA 28 T 2R BRI 1 5 17 2 5 Hh 1

TICS Pro A FEHOFE P AR GUI R3S (AT i
8.2 UYL HF

8.2.1 fHHX 1S

o HEJNACES (TI) , LMX1404-EP PPtttk | EVM H 165

8.3 B FEHTIE M

FRWCCR SERE R | 75 PHIE ti.com ERIEIE SO Ie . mith @Ay SEATIEN , RIVATAE A G B S O
o AREREAER |, WEREM OB SO A& 2T G il

8.4 L FRVR

TIE2E™ th e ipdn & TRIT R EES HVORL | W EBA G RO RAYOE . S IiF Mms it 5e. B
WU R B 1 O, SRR T T RS B T B

BEVE N A S AN TR Y “HERE” SR, XES AR TI HARME | I EA—E R T A 53
NRGLHEGES @

8.5 Hitw

PLLatinum™ and TI E2E™ are trademarks of Texas Instruments.
Rohde & Schwarz® is a registered trademark of Rohde & Schwarz GmbH & Co KG.

BB A N2 5 TR & e .
8.6 FHH M HEL

LR (ESD) SRRk AN AR RS . A A (T1) B OIS A (T H i A BT S AR BB o 0 SRRy TE A A 2
A FIZBRERT | TS SRR L

Ao\ ESD (4R /NE FEBUNITERERE , KBS FEE IR RE A 5 Z BB |, IR BV AEH A 2
HOE R AT e 2 T BT 5 H AT AR AT .

8.7 RifE®

TI RiE# ARG IR T ARYE BRI A E Lo
9 T P sidR

VE  DARTARAS 0 SRS T B 5 244 6 A 1 SRS AN )

Changes from Revision * (June 2024) to Revision A (June 2025) Page

o EH T SORY R I RAG . BIRIAE BB AR T HE TR 1
o BEEHEIRE I B BN 877 B oo 1
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10 YL EHEMTITEE R

TRTHE SN, BRAITIE R . XEE R E ST o s . Rt a2, A STEm , H
SR BSCRHAT BT o A7 RULBARR AR S ACA 15 20 22 I ) A
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: PACKAGE OUTLINE
PAP0064E PowerPAD™ TQFP - 1.2 mm max height
FRIAST TIOGDIARDAEILA FRESBK
—
PIN 11D 64 NOTE3
O\ (0000000000000
1 E 548
= — e
NOTE3 —] —
= ==
e I
! 60X !« 6ax 537
e ax[78— @ [008® [G[Ae]
=
/ \
jL/;\ SRR I SEATING PLANE
(0.127) - /XSEE DETAIL A — 1.2 MAX
TYP
17 32
AnnnnInonnnannn GAGE PLANE
165 ! 533 g—
= s = 045
Uye7 % 7’**’7(77*" % DE/E\CHRLA
= | =
1= i — 8
IR
64 49
4228332/A 01/2022

NOTES:

PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs.
4. Strap features may not be present.
5. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT

PAPO0064E

PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

c8)
NOTE 8

6.08)
SYMM

64X (1.5) T——‘
11

SOLDER MASK
DEFINED PAD

SYMM o ) 650 ) o + ; % J (11.4)
(tiL* s e e r%(wwp)
i 3] o [e) ! o o - T - — j
60X(05)T%@ o o ‘ o o ) %
= 4 ==
16— : ,,,,,,,,,,,,, ‘ ,,,,,,,,,,,, 33
|
(®0.2) TYP | ‘ ‘
o N
SEE DETAILS ‘ ‘ 32 ‘ METAL COVERED
‘ (1 3TYP) | BY SOLDER MASK
= (11.4) -

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

0.05 MAX 4’”* 0.05 MIN 4—1
ALL AROUND ALL AROUND _ — ’$

N

i
METAL ol SOLDER MASK
7 OPENING
EXPOSED METAL—(
EXPOSED METAL i
™~ | NMETAL UNDER
SOLDER MASK i SOLDER MASK
OPENING J

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED
SOLDER MASK DETAILS

4228332/A 01/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,
Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled,
plugged or tented.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

PAP0064E PowerPAD ™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK

(06.08)
BASED ON 0.125
THICK STENCIL

1y
f [
64X (0.3)

|
| Lo RV
=T E
(R0.05) TYP ‘ of o 65~ A

SYMM ' ‘ : . ‘ .
= I et Sl ==l

SYMM SEE TABLE FOR
¢ DIFFERENT OPENINGS
64 49 FOR OTHER STENCIL
‘ THICKNESSES

6c——>
| |
METAL COVERED/ | |
e |
! 17 | 32 !
= (11.4) -

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:6X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 6.80 X 6.80
0.125 6.08 X 6.08 (SHOWN)
0.15 5.55 X 5.55
0.175 5.14 X5.14

4228332/A 01/2022

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LMX1404MPAPTEP Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 LMX1404
(MPAPEP, PAPEP)
V62/24627-01XE Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 LMX1404

(MPAPEP, PAPEP)

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 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)
LMX1404MPAPTEP HTQFP PAP 64 250 178.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 31-Mar-2026

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMX1404MPAPTEP HTQFP PAP 64 250 213.0 191.0 55.0
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PACKAGE OUTLINE

PAPOO64E PowerPAD™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK
Y N AL
PIN 11D 64 NOTE 3 49
INilmhhhhhhey
15/\0 §48
P2 = = i
NOTE3 —] —
= =t
\_ L )%
R ]
! eox !« 64X 0,17
] — [ [0.080 [c|A[B]

% W awealilalalalalalalalalalalalal T
(0.127) - &

TYP

6.08
D4.67

ininonmnannnn

— 1.2 MAX

SEATING PLANE

0.15
[ ]o0s[c] —o0s

DETAIL A
TYPICAL

4228332/A 01/2022

NOTES:

PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs.
4. Strap features may not be present.
5. Reference JEDEC registration MS-026.

i
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PAPOO6G4E

EXAMPLE BOARD LAYOUT
PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

64X (1.5) ﬁ
11

()
NOTE 8

6.08)
SYMM

SOLDER MASK
DEFINED PAD

(R0.05)
i 77777777777 :i:(% TYpP
r ol o wle o / [S——
64X (0.3) % : | ! %
—— 30 o o ! o o oi P
sy B L oo o oS-t we
= el = <
wxo9] S5 | o aje o o 22
== nﬁpﬁpn B
16@ 77777777777777 ‘ 777777777777 T ——
(¢02)TYP
,,,,, 1

ﬁ% %HH%WHHH%H

METAL COVERED

BY SOLDER MASK
(1.3 TYP)

|
|
(11.4) -

r
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X
0.05 MAXar 0.05 MIN ﬁ
ALL AROUND ALL AROUND V
/METAL | ; SOLDER MASK
! OPENING
EXPOSED METAL IR
j‘\\. |
I
EXPOSED METAL I
S~ l ;N\METAL UNDER
SOLDER MASK 1 SOLDER MASK
OPENING -

NON SOLDER MASK

DEFINED

p—

SOLDER MASK
DEFINED
SOLDER MASK DETAILS

4228332/A 01/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,
Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMAQ04 (www.ti.com/lit/sima004).

9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled,

plugged or tented.

10. Size of metal pad may vary due to creepage requirement.

i3 TExAas
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EXAMPLE STENCIL DESIGN

PAPOO64E PowerPAD™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK
(16.08)
BASED ON 0.125
THICK STENCIL
SYMM SEE TABLE FOR
¢ DIFFERENT OPENINGS
64 49 FOR OTHER STENCIL
\ THICKNESSES
o ot~
1 |
11 s s I I R i [i] 48
f | : O O O O O l %
64X (0.3) J% | w 1
‘ I ——
(R0.05) TYP % T o : ! N ==
s J S ISR \ N N
SYMM ‘ |
==l
= | | =
60X (0.5) f %[:] ) O O ‘ O O O i
| | |
— [N 5 5 o 5 o
16 . L 7777777777777 1 33
| [ [
METAL COVERED/ |
el
|
! 17 ‘ 32 [
< (11.4) -

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:6X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 6.80 X 6.80
0.125 6.08 X 6.08 (SHOWN)
0.15 5.55 X 5.55
0.175 5.14 X5.14

4228332/A 01/2022

NOTES: (continued)

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

design recommendations.

12. Board assembly site may have different recommendations for stencil design.
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