'E Ordering & Technical

6 o quality

13 TEXAS
INSTRUMENTS

documentation

Design & E Support &
development training

LMX1906-SP
ZHCSU92 — DECEMBER 2023

LMX1906-SP fii < 4 {1 7= /= 3 JESD204B/C 22 +h38 . fE4M 38 F14> I 28

143t

«  SMD #5962-23202
- EBEIESEFE 100krad ( £ ELDRS)
- BN FHP (SEL) MILEBIE 87MeV-cm2/mg
— BW FIhRENT (SEFI) MILESE 87MeV-
cm?/mg
« SEAT 300MHz E 15GHz SRR #Y Bt 50 48 v 28
. HBIERRS
- 6GHz #i A KIR 9 -159dBc/Hz
— 6GHz #iiat B4 36fs MRz ( 100Hz &
fork )
— 5fs K hnl3h (100HZ - 100MHz)
- 4 NBEEMMN SYSREF % H M & sat4éh
- R1(8%88). 2, 3, 4, 5.6, THIsHE
- HEAREMGMER x2. x3 f x4
o ZESIMMERET , LUEERE SPINERTERE
B
+ THAHMRB SYSREF #iH#Y LOGICLK % H
- ETFaapoimda
- 1. 2, A D IMEE
— 1(3B%). 2. .... 1023 Fomes
o 8 ANTRTEM HIh R R F
« [E%H SYSREF mt4h#a H
- £ 12.8GHz T , 508 RIEE L KFAR , X/
F 2.5ps
- REBFPHI[EN
— SYSREFREQ 5|MIWE O{b4stE , S LitTaT
o XA MAEMER MRS IheE
. 25V IfEHE
« —55°C E +125°C T{ERE

2 N

IR ARERE BT
BEAMAH

W MBIELE
WIE AR AT B

B 4 0 ES/ 45 53/ 20 33

3 A

LMX1906-SP 2EE 5. BIEH 31 SYSREF it
WEPES. DIERNEIES. RSt TSBERSE#E
RHEPRAEES |, R MRS RRIERIRRN ARG RS
R, R HETE 3GHz L ER#ER, 4 NE5atehEH
NE— N H U R LOGICLK % H#5 SYSREF
w4 ES BN, JESD #OM SYSREF 5871
ERTER , LA MERRAEZEA , HEHITH A4
B4, ZESM BN A SYSREF #ilt |, HZEE.

ER#. BERFARNIRSSES A S NEMER.

HRER
BnE E+:] D
LMX1906PAP/EM IREROQ
— PAP ( HTQFP , 64 )
5962R2320201P i 45 5§ 0 E 10.00mm x 10.00mm®
XE

(1) AXFATLEHE  BSHE T 10,
(2) XLEBRHTEATTRSGAR  XATIRITMHE,
(8) HERY (K xR) NIRWE , T2FE5IH.
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CLKINEE]

SYSREFREQ

VCC_CLKIN
VCCO1 (x2)
VCC23 (x2)

VCC_LOGICLK

VBIASO1
VBIAS23

GND (x11)

SCK
SDI
Cs#

MUXOUT
CAL

CE
CLKO_EN
CLK1_EN
CLK2_EN
CLK3_EN
LOGIC_EN
SYSREF_EN

MUXSELO
MUXSEL1

DIVSELO
DIVSEL1
DIVSEL2

PWRSELO
PWRSEL1
PWRSEL2

CAL

Y

SYSREF
Windowing
and Capture

rb_CLKPOS  RESET

Digital
Control

CLKOUTO

Phase
Interpolator

To

SYSREFOUTO

CLKOUT1

Phase
Interpolator

T

SYSREFOUT1

1Q Phase Interpolator
Divider

Repeater |

Continous

+2,3,..4095

RESET RESET |

SYSREF Generation & Distribution

CLKOUT2

Phase
Interpolator

T

SYSREFOUT2

Phase
Interpolator

CLKOUT3

SYSREFOUT3

LOGICLKOUT

RESET RESET

Logic Clock & Logic SYSREF

LOGISYSREFOUT

2
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EAS

E T =L SRR 1 LI =1 i SRR 18
b33 71 - ISR 1 T RIBATITEHE ..o 32
KR SR 1 T RIS B oo 32
4 B B R A TR, .o 4 T2 BB RT R oot 34
L L -SSR 7 7.3 B RAETE I oo 37
5 X B R (B oot 7 T BT B et 38
B2 ESD oo 7 7.5 B TR e 40
LRI =R IY G o = S VAR X2 15 & 2 = S 58
R - = S 7 B BB e 58
B B I e 8 8.2 B STAE I A oo 58
BB BT B EESR oot 10 LI 2 =2 OSSR 58
LA 1 TR 10 B BB R ettt 58
5.8 BB I s 1 8.5 BB I R s 58
(R 3 T SRS 16 8.8 TRIBZR ettt ettt ettt 58
LTI 5. SOOI 16 O BT B R oo 58
6.2 THBETT AR .ottt 17 10 MR, HEMAITBER e, 58
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4 5|HIEEMZhEE

n-I Z\
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(] [e] ™ ™ o~ o~
& & & © 2 2 2 o 2 ¢ 0 g £ 2 g <
» o o $§$ & o o & 83 83 £ & 8 © & 9
O 3 2 8 5 8 8 8L 8 8 & 8 o g 2
muxout [_| 1 :______________________________7 48 |__] SYSREFOUT2_P
|
ce [ 2 : | 47 |__] SYSREFOUT2_N
|
SYSREFREQP [| 3 : | 46 | muxseLo
|
SYSREFREQN [__| 4 : | 45 | ] MUXSEL1
|
vec clkin [ | 5 : | 44 ] Locic_en
|
oo [| s : | 43 |__] LoaicLkouT_p
|
ckinpe [ | 7 : | 42 [ ] LocicLkouT N
|
CKNN [| 8 : AP | 41 [Jonp
|
oD [ 9 : | 40 |__] vec_LoaicLk
|
PWRseLO [_| 10 : | 39 | ] LocisysrerouT_p
|
PWRSELT [_| 11 : | 38 |_] LoGisYsREFOUT_N
|
PwRseL2 [ | 12 : | 37 |__] DIVSELO
|
Ne [] 18 : | 36 |__] DIVSEL1
|
sck [| 14 : | 35 || DivseL2
|
soi [_| 15 : | 34 |_] svsrerFouT1_p
|
cst [_| 16 e | 33 |_] SYsReFOUTI_N
~ @ (2] o - N [5e] < Yol © ~ © (2] o oy o
i ZI a.‘ S % z‘ n.l % E E h=y % z‘ n_‘ % s Not to scale
© g e g o g gego g @8 6 g g o 2
5 o 3 5 > £ ¢ = 5 O 3
(!/ZJ % o O [&] o
> >
[} (%]
4-1. PAP0064E ¥ 64 5| HTQFP ¥ E
& 4-1. SIHIThRE
w5 BH5 £k TiEA
1 MUXOUT (e} L8 ASIMSRTHIEEIE (SDO) MIEMER M BEMRAS,
2 CE | SHEBH
FITF X JESD204B/C M E % SYSREF BHR# A, AE 50Q ZRBE R
3 SYSREFREQ_P HMHERERBRREET GND. XBFXRANERBS , TEEES12VE
2V HEBE,

4 XX R
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3 4-1. 5|HThEE (£ )

WS £ i) BiEA
FAFX# JESD204B/C K Z 4% SYSREF R A. WE 50Q XABEEIR

4 SYSREFREQ_N [ LR ERBEAERIEEES GND, IRRXRHNERBS , TEEEZ 12VE
2V RSB E,
ERER 2.5V BIR, BWESIMMERE - MNHARFIAREERE (BEHR

5 VCC_CLKIN PWR 0.1uF HE/N ) , ERAMEER (BENA 1uF M 10pF ) HEBt, KERR[A
REBEESIHETZNLE.

6 GND GND X LS| B it

7 CLKIN_P Z5EARMARS. NI 500 HiE, EASHANERENNEER (BE
A 0AUF REN ) #ITRABE. WREARE  WEITRRBEEMY

8 CLKIN_N 50Q) B3 fE SR iR A BRI,

9 GND GND X LS| B

10 PWRSELO | ESIER TR M RR I,

1 PWRSEL1 I ESIER TR M RR 5,

12 PWRSEL2 I ESI MR T RE HIhEE 5,

13 NC NC THEAZSIMD (6EF 1KkQ BREEM, )

14 SCK [ SPI FH4f, EEH CMOS WA, ESEiE 3.3V,

15 SDI [ SPI #{E% A . SEH CMOS WA, EZEE 3.3V,

16 CS# [ SPI B %R, SMEH CMOS B, EZEE 3.3V,

17 CAL [ EIREE R T ARSI,

18 SYSREFOUTO_N o E?%gé@;Zéggg%%ﬁ% 2\Y/§REF CML X, XEIRAMERS

19 SYSREFOUTO_P o Zfﬁ@gggﬁfeﬁ%%g CML X, XBRAMEFB
HEREER 2.5V BiF. BWESIMMHERE — M HERFART BAR ( BEA

20 VCCO1 PWR 0.1uF RE/ ) , ERAMBERR (BEN 1uF M 10pF ) HEBt, KBEER[T
HEEESIHBTNE.

21 GND GND FX L6 5| B

2 o g mimanEe. %ﬁ%gﬁww PRRRT AR

24 GND GND X LS| B it

25 CLKO_EN [ BRZAENGHBE,

26 CLK1_EN [ BR/ERENIHBE.
ERER 25V 2R, BUESIMMERE M HRSIARTRRE (BER

27 VCCO1 PWR 0.1uF RE ) , ERAMBERR (BENAN 1uF M 10pF ) HEBt, KERR[T
REEE S| BTN LE.

28 GND GND X LS| Bt

31 GND GND X LS| B it

3 VBIASO1 BYP Egég&mﬁ BHAMITIEIMERE GND , ERMASEX TR HEH

33 SYSREFOUT1_N o E?%ﬁgﬁgg}gﬁgﬁ el ?(EREF CML X, XEXRAERB

34 SYSREFOUT1_P o E?%gé@;Zéggg%%ﬁ% 2\Y/§REF CML #iiixt, XERXRMERRE

35 DIVSEL2 [ ESIME B PN 2 B RSB E N TR B 2 SR E R SR E,

36 DIVSEL1 I TESIMEE P 2 MBS MA R X TR 20 B E S AZ MR
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3 4-1. 5|HThEE (£ )

HE &% xm T
37 DIVSELO | EAMEENN S AEREABER T RS S AR EMEE,
38 LOGISYSREFOUT_N (6] Zontsi I, Al CML = LVDS X, AREXEBE,
39 LOGISYSREFOUT_P (6] Eontsm I, A% CML = LVDS X, amEXEBE,
EEE 25V BR, BUAELIMHERE M HEEARTBAE (BEN
40 VCC_LOGICLK PWR  |0ApF ED ) , SERAKBRE (BHY 10F A 10pF ) HB. KEFHET
B 2 MART B,
41 GND GND X L 5| M
42 LOGICLKOUT_N o) £ 54 M. Tk CML 3¢ LVDS . THEHLEEaE,
43 LOGICLKOUT_P o) £ 504H Y. Tk CML 3¢ LVDS #=X. THEHLEHaE,
44 LOGIC_EN I ESIMEXNTER/ZERZERE,
45 MUXSEL1 | EAMERRETERENE, HAENEME TEER,
46 MUXSELO | EAMEREEPAEENE. HMENEME TR,
FAF X% JESD204B/C W £4) SYSREF CML i3, X XAMEH B
47 SYSREFOUT2_N © 2 THREREBEN 06V F 2V,
T X% JESD204B/C HE% SYSREF CML #i X, XFRHRMERE
48 SYSREFOUTZ_P o 2 ARBHEEEN 0.6V F 2V,
40 VBIAS23 By 79 104F 71 0.1yF SABFHBWFEHE OND , ERABER TR
BRI RS L,
50 GND GND X LE 5| M .
ESRHBEN, S MBRE M ESRTERL , AIERT 500 &
51 CLKOUT2_N © M, MR RE, BESRBA.
ESRHBEN, S12MBRE M ESRTERL , AIERT 500 &
52 cLkout2_pP © M, BHEETRE, EEREA.
53 GND GND R IX L 5| B4R i
ERE 2.5V BF, BUELIMIERE M HRE AR S DEE (BEN
54 VCC23 PWR 0.1uF RED ) , ERAWELEE (BER 1uF M 10pF ) HB, KEABT
REEE 2 MREN L E.,
55 CLK2_EN I BRIZAENMEEE,
56 CLK3_EN I BREZRENATHEE,
57 GND GND X L 5| M
ESRHHEN, S10HBRE M ESRTERL , AIERT 500 &
58 CLKOUT3_N o M, MR SR, EEXREA.
ESRHBEN, S MBRE M ESRTERL , AIERT 500 &
59 CLKOUT3_P © M, MR RE, BESRBA.
60 GND GND | fixica|piEs,
ERE 2.5V BF, BUEIMHERE M HRE AR S DEE (BEN
61 VCC23 PWR  |01pF B/ ) , SRAMBEE (BEN 10F 5 100F ) HB, KABRET
REE 2 T E.
FF X% JESD204B/C FIE% SYSREF CML #iHiXf, XIFRAmMERE
62 SYSREFOUT3_N © & AREAEEEN 0.6V F 2V,
FF X% JESD204B/C FE% SYSREF CML #i X, ¥R AmMERE
63 SYSREFOUT3_P © 2 THREAEBEN 06V F 2V,
64 SYSREF_EN [ £ 3| L B 3 /2 A SYSREF #6%,
DAP DAP GND IR EN,

6 XX R
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5 %
5.1 & J{AFEE
EEHARABAZATHIEEESERNNE (BRIFESFHH ) D
B/ME BXAE iy
Vpp BR B E 0.3 2.75 \Y
Vin B ABE (SCK, SDI, CSB) GND 3.6 \Y
Vin ERMmABE (SYSREFREQ) GND Vpp + 0.3 \%
Vin M AHEE (CLKIN) 2.1 Vpp
T, &R 150 °C
Tstg TERE -65 150 °C
(1) BHEXNZATEBEST RN SR MHER KA, é@w%jc%ﬁfiﬁ#Ki%ﬁ%#EiZE%#‘FﬁEEuiﬁ%#u%aﬁ&ﬂﬁf&%
HTHEBEEZT. NRBHBRYETERHEELNSATMEETEANEA AU THETARTLSERET , XAHEME4NTREME.
TheEE MM RE H Rim et an.
5.2 ESD &4
& L XirJ
ABHREBEE (HBM) , F4& ANSI/ESDA/JEDEC £9500
JS-001, ArESIHIM -
V(esp) B — \%
Fe e ERHHEE (CDM) , 74 ANSI/ESDA/JEDEC +250
JS-002 #5 , A 5IHI@ -
(1) JEDEC X JEP155 $EH : 500V HBM TSR M ESD H&IRRB T 2247,
(2) JEDEC X#4 JEP157 #5iH : 250V CDM BESFE#RH ESD AR TR 247,
5.3 BUUET&RH
EERBENEZHETHIEEECTEANS (BRIEZEIHA )
BME BREME BRE| B
Vpp BREBE 2.4 25 2.6 \Y,
Te AFRE -55 125 °C
5.4 BMEEEE
PAP (HTQFP)
HAEHR() By
64 5|
Roya SEEIEHRMA 21.7 °C/W
ReJcitop) H£BHFE (TP ) AP 9.1 °C/W
Rosg 4 F s AR ABE 7.3 °C/W
Wir HEMEBF ST 0.1 °C/W
Y HLEHERBLESH 7.2 °C/W
Rauc(bot) ZEHNE (RIP ) A 0.6 “CIW
(1) BXFBREFNEZEE , BSREXSEN IC HERERNARE.
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5.5 B
2.4V <VCC <26V ,-55°C<Tc<+125°C, HEER VCC =25V, 25°C U4 THE (BRIEZHRA )
B \ MRS | BME  ABE  BAM| Afr
EBTRHEE
2L® , FEMEM SYSREF 575 1050
2L® , EmMEETE , i SYSREF 13
lec R () KH 000 mA
B.Le, FPEH M SYSREF #5%H 265
E e @ 1
SYSREF
fsysrer SYSREF %t ii:zi ?82 m:i
At SYSREF IR % & foLkin = 12.8GHz 3 ps
SYSREFOUT 45 ps
trise L FasdiEl (20% Z 80% ) CML 120 ps
LOGISYSREFOUT
LVDS 120 ps
SYSREFOUT 45 ps
teaLL TEEETE ( 20% & 80% ) Locisysrerour  1CME 120 ps
LVDS 120 ps
SYSREFOUT 0.85 Vpp
Vob ESRHHBE CML 0.4 Vp
LOGISYSREFOUT
LVDS 0.4 Vp
CML
Vsvsreron | SEHE SYSREFOUT gtSfEFOUTX—PW 0.8 v
100Q EZ5 R H
SYSREFREQ 2|
Vsysrerin | BERIASEE RREDBEE 0.8 2 Vpp
Vou  |WAstE E0 00 i BRRE 12 13 2| v
FHeh A
fin WAME RN 0.3 15@)|  GHz
PN WAIhE CLKIN_P & CLKIN_N &b #Y 2 3% 68 5 10| dBm
gk g ]
fout MR 2 57 0.15 6.4
four = ZEx 0.3 15@)|  GHz
fout R x2, x3. x4 3.2 6.4
four R LOGICLK #ith 1 800| MHz
toa RO (BRI Ig“MziiGszﬁﬂh’f 750 us
foLkLout = 6GHz 6
OUTX_PWR =7
Pour PR Ep fgbKTLg_U;;v;ingz 0 dBm
feLkLout = 15GHz 3
OUTx_PWR =7
trise AR (20% = 80% ) foLkout = 300MHz 45 ps
teaLL TBEETE ( 20% = 80% ) foLkout = 300MHz 45 ps
tmuTeE B S AT OE 5|Bify ~B&sR 30 us
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2.4V <VCC<26V,-55°C<Tc<+125°C, BREMER VCC =2.5V, 25°C R THE (BRIESHHHA )

b2 b (NER- 3 s BME  HEE RAE| H
tunmuTE W BUHE S TE OE 5|Bity L3R 30 us
HBERAmH
ltekew | |5 A B RAEE Tp=-55°C & +125°C 25 10| ps
Mp /AT | E1BHER R E ML ErhiE= 0.02 0.06 01| psiC

FrE 180
toLy LEZFISIN DINERER Ta=25°C 182 ps
BT 185
RS, BB
ZrER 5
Jekx EpIIERR= ngﬁt?%g;ﬁ%:ﬂt :2 gﬁ: ;? fs. rms
x4 15458 26
45 1/f INAFIR 7 ?éif; 8VIns . fow | gmig -155 dBc/Hz
NFL SZE=R -159
NFL T f1%U0TM=H6GHz fofiset = |2 23R -158.5 dBo/Hz
NEL z I (x2. X3, 1595
x4 )
NFL BN LOGICLK it , ML 1505 dBc/Hz
NFL 300MHz LVDS -151.5
four = 6GHz ( £ ) , ErEER —25
H2 B four = 6GHz ( #i% ) | ErhEgiEs -13 dBc
four = 6GHz , #i% , 2 241 -16
H1/2 x2 (fspur = 3GHz) -40 o
H1/3 PN B four = 6GHz ( 2 ) |x3 (fspur = 2GHz) -50
H1/4 x4 (fspur = 1.5GHz) —54 dBc
IsPUR LOGICLK & CLKOUT fspur = 300MHz ( £% ) -70 dBc
BF#ED (SCK, SDI, CS#, MUXOUT, CLKx_EN, MUXSELx, PWRSELx, DIVSELx, LOGIC_EN, SYSREF_EN, CAL, CE)
SHEPRABRE SCK, SDI, CS# 1.4 3.3 \Y
Viy N CLKx_EN., MUXSELx, PWRSELXx,
BEFHABE DIVSELx. LOGIC_EN. SYSREF_EN, 1.4 33 VvV
CAL, CE
REBFRMABE SCK. SDI, CS# 0 0.4 \
Vi CLKx_EN, MUXSELx, PWRSELXx,
15 B P 4 A BB DIVSELx. LOGIC_EN, SYSREF_EN. 0 04| Vv
CAL. CE
=EBETHABR SCK. SDI, CS# -42 42 pA
Iy CLKx_EN, MUXSELx, PWRSELXx,
BHEHABRR DIVSELx. LOGIC_EN, SYSREF_EN. —42 42| uA
CAL. CE
{REEFHARR SCK, SDI, CSs# -25 25 PA
I CLKx_EN, MUXSELx. PWRSELx,
id=R - PN:=R DIVSELx. LOGIC_EN. SYSREF_EN, -25 25| A
CAL, CE
Vo BETHHEE MUXOUT lon = 5MA 1.4 22/ VvV
BHTHHEE lo = 0.1mA 2.2 25V
VoL KB B E MUXOUT loL =5 mA 045 Vv
(1) BERBEHBE , M foan=6GHz , CLK_MUX=£458 , FiEr 497 2 B OUTx_PWR=7, SYSREFREQ_MODE=1
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(2) RATrBE=x,
(3) X¥ SYNC. #¥gs. SYSREF # SYSREF &0 1t , MME &k 12.8GHz
5.6 BRI AFER
BME  HRHE BRRE| B2
REER
fspi SPI REVE N EE 2| MHz
tce B 4 B (5 BEAEC BB S e 1) 20 ns
tcs B 6 B B4R S5 45 B A 20 ns
ten B Eh B SR R R A ) 20 ns
town B RO B8 B 1 i AU 100 ns
towt Bt RO BE B 4R E S A ) 100 ns
tces fERER A £ iR B AT [A] 20 ns
tewn fERERK BT B & s8R A 50 ns
teo B4 T B0 B SR A5 A Al 0 100 ns
5.7 R FHE

S 1) SN D G () G (N

g‘-tcs**tcri"‘i
.
« S\ S\
— - —
*lcss-’*tcwr-«-’%—tcwr’; §<—tcE—>
MUXOUT bi5tg
SRS N SRS A BT D ) e
(Readback) -2
R
o} i
CS# .\ / \
- *'EWH"é

5-1. BITHEMANFE

£ SPI LEAN , RBEEMLANEESI :

R/W I AR E R 0o

SDI 5| Bl E Y BHETE SCK Bl SN L AR MMM AR BNFERF.

CS# HRIFEEFT , FREXNHIFH TR MA, MR CSH REFTET , SN2 EF,
ZER PRV SPIRE N CPOL=0 M CPHA=0,

MRAESRMGZBEHE SCK  SDI &%, TI BIUERTHITHHAMANSEHLE CSt ABRESLET.

SPI EliREBHM/L N ERSM

R/W L ATRER 1.

S FESHNHUEEES , MUXOUT 5IMIIS R4 R KB E,

MUXOUT EREIETE SCK FW TRERRERt P, b2 , RS FERAEM top BF , MUXOUT 5IEIR R
HESEHE,

TRR 2B SDI 438 E R BUEEEED .

BEEESTERE , MUXOUT 5IMIAL B HAZSS, YS5HMBBHHE SPI BL OS5I M |, BESSENAT
BEEEREXGIRE MUXOUT_EN=0 , AEFZHF MUXOUT SIMETF =3 , N A FHAabsS4 R4 E %
5428

BEXNF RW L, EiEtRHELREANE , MEZE THEEUREMRERE ( FIMSIENRA ) WA EZEES
HIRZS
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5.8 HAV4S M

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

-110

115

-120

Phase Noise (dBc/Hz)

-170

Source
Source+Device

------ Device (Raw)
Modeled Device Noise

1x10%

1x10° 1x10° 1x107 1x108

Offset (Hz)

1x10%

KK = —160dBc/Hz

5-2. 6GHz MM E eV RFR

Phase Noise (dBc/Hz)

-115

-120 Source Scaled to 6 GHz
Source+DUT (Includes Div2)
A5 NG e Device (Raw)

-130
135
-140
145

-175

Source 12 GHz

Modeled Device Noise

1x10° 1x108 1x107 1x108

Offset (Hz)

1x10% 1x10*

AJEBFE = —159.8dBc/Hz

5-3. 6GHz M I o EE L IRFEE (2 o311 )

-110
115
120
125
130
135
-140
145

-150

Phase Noise (dBc/Hz)

-155

-160

-165

-170

x2 Multiplier
x3 Multiplier
x4 Multiplier

1x10%

1x10° 1x10°8 1x107 1x108

Offset (Hz)

5-4. 6GHz i i A M fE SRt R =

1x10*

Noise Floor (dBc/Hz)

-145 T T T T

—— Input Power = -5 dBm
— Input Power = 0 dBm 7
—— Input Power = +5 dBm

-147

-149
-151
-153
-155
-157
-159
-161

|

A

\
N

-163

-165
3000

5000 7000 9000 11000

Output Frequency (MHz)
TS5 LRI E R A TR

5-5. RABFENTHEAERSE

13000 15000
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5.8 AR (&)

-120 -150
= LMX1906-SP Additive Phase Noise -151 /]
—— Modeled Noise -152 —
—— Flicker Target
-130 | -153
\“\ —— Flat target ~ -154
L -155
N\ S V4
N - /
-140 N g 156 /4
~ X - -157 //
I \ 8 -158 - 4
D 150 N L 459 y
o - [ L~
Y N 2 160 —
3 \\ v 2 e M ]
et
Z 160 Nln. il 162 i — Ta=-55C
9 3 163 — Ta=25%
£ h 164 — Ta=125°C
170 \\ -165 —— —
‘\\ 0 2000 4000 6000 8000 10000 12000 14000 16000
\\\ Output Frequency (MHz)
-180 NN
\\
™N 75
m 5-7. BABREXN THARERE
-190
100 1000 10000 100000 1000000 1E+7
Frequency Offset (Hz)
5-6. LMX1906-SP [N 5Kk
-155 10
156 _— fOUT = 3200 MHz 75
. — fout = 6400 MHz '5 I Q:\
- = —] ~—
N 158 T 25 N
3 5 — — \\\
@ -159 z 0 NI
5 160 f— T s ~ IR
] — g_ \ \_\
v 161 5 -5 —H — Outx PWR =1
2 © -4 Outx_PWR = 2 [~~~ ™~
S -162 & -7.5 |—] — Outx_PWR =3 ~
=3 —— Outx_PWR =4 N
-163 M -10 f|—1] —— Outx PWR =5 ~—
—— Outx PWR=6 N
164 -12.5 11— outx PWR =7
-165 -15 e ——
-10 8 6 -4 2 0 2 4 6 8 10 12 14 16 2000 4000 6000 8000 10000 12000 14000
Clock Input Power Level (dBm) Frequency (MHz)
MANRAED TR ERTHRFHD MO 2 MBERN ( HhRHEE ) 2ANmER
75 == o
5-8. 55 x2 WX TR AR *
5 Al
5-9. AR EN B iz
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5.8 AR (&)

10 T -10 o
9 — Ta=-55°C
8 -15 — Ta=25C
7 = —— 20 — Ta=125°C
6 S~ 3
— NN S 25
£ 5 I N P
% 4 \\\\\ £ -30
Z AN 9 =
S 3 \ 1S
g NN s
3 2 N N N T — \
£ 1 N -~ 5 40 \ 74|
‘g’_ 0 N § -45 \
5 -1 S ® 50
o -2
3| — Ta=-55°C -55
-4 | —— Ta=25°C -60
5| —— Ta=125°C 3200 3600 4000 4400 4800 5200 5600 6000 6400
-6 Output Frequency (MHz)
0 2000 4000 6000 8000 10000 12000 14000 5-11. {%ﬁ X2 E:—&‘Fﬂg:;ﬂﬁﬁ ( Eﬁm&l‘ )
Output Frequency (MHz)
CLKOUTx_PWR =7
5-10. PR RN Him it H Th &
-40 -40
44 44
-48 -48
-52 -52
S 56 e S 56 N
a 8 yARRp S
2 -60 77 8 -60 £ T
g 64 ] L~ _L/ =~ 8 64 = ~1 A \/
E  -68 -/ / NG = -68 N J\/ / / V
s LA ’ s LA V]
& 76| N N X |/ & el N\l [N /
I .80 N - A — 1, = -55°C, Differential T oINS YA 1] v
3 aa —— Ta=25°C, Differential ? 84 "\ 1/ \ A
—— Ta = 125°C, Differential \J _
-88 ~—— Ta=-55°C, Single-ended -88 — MULT = x2
92 —— Ta = 25°C, Single-ended 92 —— MULT =x3
96 = Ta = 125°C, Single-ended 96 —— MULT = x4
-100 T [T T T 71 -100 I ——
3200 3600 4000 4400 4800 5200 5600 6000 6400 3200 3600 4000 4400 4800 5200 5600 6000 6400
Output Frequency (MHz) Output Frequency (MHz)
5-12. X2 X TR 1/2 DR RN E D
5-13. fE3ARR 2 B ( EBIAR = WHm=E/M )
-15 5
= 4.75 | == CLKOUTO to CLKOUT1
/>= m\—\ QA 4.5 | — CLKOUTO to CLKOUT2
-17.5 / N\ TN N = CLKOUTO to CLKOUT3
. / —\v\ 4.25 | —— CLKOUT1 to CLKOUT2
a .20 N\ 4 | == CLKOUT1 to CLKOUT3
) / / 375 | = CLKOUT2 to CLKOUT3 N\
° 3
el [%2} N~
S 25 e 3322 NL ~
— z 3.
2 | /// 2 3 — N Pl \\ A
= 25 %) T~
& 5 275
£ g 25 N \ 7/
g 215 3 225 VaN y N [/
£ 2 2 < \ K
‘I“ -30 V é 1.75 / \ N\ \\
: eV e P SEEEEEAY
S 325 1.25 A N —]
%} /\ NN L
\ / — Ta=-55°C 1 N 7
-35 — Ta=25°C H 0.75 |—# \/
\/ — Ta=125°C 0.5 ———
-37.5 I I 0.25
0 2000 4000 6000 8000 10000 12000 14000 16000 0
Freq_MHz 0.5 1 15 2 25 3 35 4 45 5
5-14. SRR T 09 IO ( BIMMA ) Output Frequency (GH2)
5-15. f H 5 HRA (ps)
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5.8 ARG (£)
0 750
735
0.25 720 7
-0.5 l 705 LA
690
-0.75 | S 675
Qo A
— | g 660 e
2 o 645 L
= ['q
3z 125 I I g 630
© Q 615
a o
c 1541 w 600 /
= [ o /
S | | =z 585 d
2 175 ul /
© » 570 I~
< o /
o o S 555 A
EI 540 4
-2.25 o' 525 L
| /
05 510 /
= 495 v
275 480 ///
465
-3 450
0 50 100 150 200 250 300 350 400 450 500 550 50 -30 10 10 30 50 70 90 110 130 150
SYSREF Phase Shift Code Junction Temperature (°C)

EMBEXTNE  F458 = RERE.
5-17. B EfE MaRiEO
5-16. SYSREF # B iR 53 E xR

187
186 /
185 /
184

183 /
182 /
181 /

180 /

179 ,/
v

/

Propagation Delay (ps)

178

P

177
-60 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

5-18. {5 B HER 5-19. EiE /5 A& B E
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5.8 AR (&)

File | Edit | Vericd | Ho
Y

oo
D 200.0mvidiv
D 2000mVidiv

vee | usites | etp ()

5-20. JEEE IR EA

tober 10, 2023

curs2X Pos gy

curs2 Y Pos )

RL:A25.0k

30.0ps

425.8mV.
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6 ¥ 4H 1% 8H
6.1 Bk

ZERHEEANENEEE | EF - LOGICLK fith. Tatéhi KAV IRGHER, ZMERAUSHE AR HEE
to A BAAEXY T4 A B P 1T 20 S (550, B et e i B ER T REI RS, LOGICLK iR RN , &

FEERTEMAONENMHNME  HEFUEEHHERN (CML # LVDS ) FIhERLH,

SYSREF fi@E& SYSREFREQ 5IMIMB AL , LAIENEEK. AED SYSREF & QL4 Al R 2R 1Y
RERESRF , BA4L1L SYSREFREQ I AABX T CLKIN #i AR IR EaT B M RIFETE . Z4FHEMRIR SYSREF m 5T
— N LA ZERNER —B. AN MELTHE - MEAENA SYSREF fiil , &b A AR RN T
mEHE, XIT LOGISYSREF it , M X T4mEN CML F LVDS,

6.1.1 5 JiRe N5 S Ae e B

DIER AV ER AN LOGICLK # i £ A AR Sh Y 20 3B, Ert e h b o AEAEIMER. Rtz 258
ATHEREREXTER SYSREF UKR A TERLERR,

+ 6-1. D IERA{EFHEEE

%3 -
EhE
i S0 2. 3. 4. .8 |BBLM (1B ) %A 50% B
Em 2. 3. 4
L oGIOLK - itk 24 | u s - W < 28R
’ B L 1. ﬁb 23?; WA (1B ) %A 50% Sk
M 1. 2.4 ~ ————
g Bl 2.3, 4, .. |® b 7
SYSREF = 4095 TP IRE 50% HZELE
RIERER| gy 2. 4,816 |ESRATRUNEE  TRESAAELTLE,

(1) 6 DM 8 DT X SEFI fME

16 BEXXHERE
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6.2 ZhREGHER

CLKINE

SYSREFREQ

VCC_CLKIN
VCCO1 (x2)
VCC23 (x2)

VCC_LOGICLK

VBIASO1
VBIAS23

GND (x11)

SCK
SDI
Cs#

MUXOUT
CAL

CE
CLKO_EN
CLK1_EN
CLK2_EN
CLK3_EN
LOGIC_EN
SYSREF_EN
MUXSELO
MUXSEL1
DIVSELO

DIVSEL1
DIVSEL2

PWRSELO
PWRSEL1
PWRSEL2

CLK_MULT_CAL

Repeater

Y

SYSREF

Windowing |

and Capture

-t
—

rb_CLKPOS
SYSREFREQ_DLY_STEPSIZE

SYSREFREQ_DLY_STEP

Digital
Control

O ReseT

SYSREF_DIV_PRE SYSREF_DIV.

O O
RESET RESET

+2,3,..4095

M_
CLK_MULT
CLK_DIV
CLK_MUX

O
SYSREF_DLY_DIv__ RESET

SYSREFOUTO_DLY_|
SYSREFOUTO DLY Q

Phase
Interpolator
SYSREFOUTO_DLY_PHASE
SYSREFOUTO_DLY_SCALE

SYSREF_DLY_BYP

CLKOUTO

SYSREFOUTO

SYSREFOUTL_DLY_|
SYSREFOUT1_DLY_Q

Phase
Interpolator
SYSREFOUT1_DLY_PHASE
SYSREFOUT1_DLY_SCALE

SYSREF_DLY_BYP

CLKOUT1

SYSREFOUT1

RESET

SYSREF_PULSE_COUNT

Repeater O——fm]

SYSREF_MODE

LOGICLK_DIV_BYP

LOGICLK_DIV_PRE

SYSREFOUT2_DLY_|
SYSREFOUT2_DLY_Q

Phase
Interpolator
SYSREFOUT2_DLY_PHASE
SYSREFOUT2_DLY_SCALE

SYSREF_DLY_BYP

CLKOUT2

SYSREFOUT2

SYSREFOUT3_DLY_I
SYSREFOUT3_DLY_Q

Phase
Interpolator
SYSREFOUT3_DLY_PHASE
SYSREFOUT3_DLY_SCALE

CLKOUT3

SYSREFOUT3

SYSREF_DLY_BYP

LOGICLK

LOGICLK_DIV

+2,3,...1023

O
RESET

LOGISYS_DLY_|
LOGISYS_DLY_Q

Phase
Interpolator
LOGISYS_DLY_PHASE
LOGISYS_DLY_SCALE

LOGISYS

SYSREF_DLY_BYP

6-1. ZhEE S 1EMH
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6.3 451415 B8
6.3.1 LEBE

HeRfrL@nt , LBEEM (POR) 2FMAFFHRENMNRINRE , ARFABERSNNDFREM, £ LEEMN
AT , BEMMAE SYSREF il , EAMAEDMER , FEZB[MHRE 4 BRAHEFH, ERRIEFEFY
100ps , RAEBNEMBFEFRIHITRHRE  UBRTERZEM. NRERERARHNRELEEMN , FHFERET
&, BEBEABANHE  ERFREEL.

ESPI BE&HPEA RESET =1 th A LAH T LaaEw , HEBEE—HEFNME. YAPRBEAEAEMSE
256% , RESET i B1TEE, SPI RLA AT HIXERASBEIFMENKRE,

REZHRMHEEEF LLEMNIIE , ETWHLZITELFIHMEFRRMARROEE , L HREFEREAN
HESHERT. Hit, TI BiE POR ERHTRHEM. XAELSHE RESET = 1 KX, TEAIXNEME
fb T FER R T RIZZRF RESET IREME 0 KBBREMM, BIEERFHRA SPI BEZEET , RGEENE4HBK
LKIEFLE SPI EAZRI K.

6.3.2 RE(Z =R

ALURELER , WE#RTRAESIREBEHRT AR, WRARITEIFEFE CLKOUTX_ PWR LAERHNERER
E , REAABRBFERRIM2EBILEEERENE,

ATFSAmEMEMINENIRER , SEEESTHERE, FERX 1 ERTRBEEESBEANXR,

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

6.3.3 BHehia H
ZERH AN EHm B | XEH B4 ERARRNNER, XTSEFNNESR LOGICLK Hit,
6.3.3.1 f1 6058 I B )# 58

MHEPRRAREMTREN , T HEEKLAEHE , 5 CML 24,

VCC

50 Q

» CLKOUTx

CLKOUTx_PWR

6-2. CLKOUT & g8

CLKOUTx_EN AT LA j5 A% P88, S hesfyim TR B CLKOUTx_PWR FEEMIZE, B2 , X&F
BRSPS  MAREB ZEPENNDBEERR, EXABEXBRNBIR , H2ZH CHx_EN i,
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5% 6-2. FHePim i ThE

CHx_EN PIEBEEER & CLKOUTx_EN CLKOUTx_PWR WL
0 (=13 THER THER =iz
0 THER (=152
0 B/ME
1 [Sa::A ] 1
7 BAXE
6.3.3.2 FItHZ B E RS
AN ENSATEEHERNME | BiIZMRAHEEE, FMHND M. XH CLK_MUX FRE,
* 6-3. M SREAR
CLK_MUX bl XRHE
0 SR +1 (EK)
1 SIREEER 2,3, 4,5, 6, 7M8
2 fEomestE x2. x3. x4
6.3.3.3 A1 5 HT5S

¥ CLK_MUX RER“B 25"

Xt A ST R AR B R TR B CLK_DIV_RST fuM 1 £ 0,

& 6-4. I 4h 9 IS

, SERN 2, 3. 4, 5, 6, 7 8, XH CLK DIV Fi®RiE, FEARED AT,

CLK_DIV SHE aZEl
0 RE TiEA
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 AT EP1SHTES

6.3.3.4.1 R EIERELERE

{55 F Bt S 2 ST B S 0 A B SRR SR LA R B x2, x3 T x4, FARHVEMH CLK MULT FERIRE. BT EZM[ET PLL
HBE—NERW VCO , At EMBEERSINS , FEERTREAAEEHERNISE., HEE , MEFTER
155728 , MEERAVE R BUER N 451

6.3.3.4.2 R ESAERAVIRAS LT 40

B A MR R R S UE |, TSRS MR (fsucik). BMBRAENBUERN th FEEZRSHAY
o MRBORSHEE=EZE , WA LKRARSHE & |, SIIRRRETEMRLE R RERABERN L,

6.3.3.4.2.1 K& AT##

MR AREH P EMET , M@ IRE SMCLK_EN = 0 Z2ARAYIE 8 , LR AREB A BIMMEH, MRFERAT
BTEh MRS |, MR EETILE | EERBIEHRETRAESIE, BIERNESLNIFELERET PLL f98d4
BB REYE. MRENNHLINTF 30MHZ,
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6.3.3.4.3 FHEMEIABRRME

NIRGIREAMRTS | EHEPH VCO MHRBEY S N FSTRMNMEMA% , F AENMIRNMNKEBES
AT TRAENIRERE, Fit , ZNREARNREIMRRETAN , AFSXASTRESRE , BEEBNRK
B, SERMEERE, FRAERNHAGSX RO FERHITHRE , MITRE. NBRAENEMSERE RS
VIR SRS MEDH SPI EARENFME , EFEEET 30MHz, BHEH CLK_ MUX BAH ERBIEE IR
B, BRUER R EFHEK , 495 5ms.

6.3.3.4.4 R ESMERSEA M

AEN rb_LD FERIMM MUXOUT 5| ki E B 5Es 0 BUER RS RSV HL4HL TETRES , BIERNF
REEE I,

6.3.3.4.5 BRIt

M VCO RAEHEMES S VCO REEZMBERNTAME , EINNABERSXEER. EIRITREFNE
VCO REHENETT, MRZITAIEEE VCO RETRBILER , NNEHFH VCO K, EFIIMITREEEITH
8, AAE RSV,

6.3.4 SRFheeENEE
ZERHUEEN M EPEEEN, 2SN SEMNRER, SHEXHEEUTSTEREEBET/EET.
3R 6-5. ERMrThAEE iR E

Firasibak fu FR Theg BUFFER 2 5me Ed g
R25 2:0 CLK_MUX ERER 1 2 3
R25 5:3 CLK_DIV/ ERDIAEREI | x CLK_DIV CLK_MULT
CLK_MULT fm 0x1 = +2 0x2 = x2
0x2 = =3 0x3 = x3
0x3 = +4 0x4 = x4
0x4 = +5
0x5 = =6
0x6 = =7
0x7 = +8
R2 5 SMCLK_EN BRARSRHE |x X 1
48
R2 96 SMCLK_DIV_PRE | W RS HLE #i&E |x X RIS HLES b RO TR
4 4mes Lo amse
0x2 = +2
0x4 = +4
0x8 = +8
R3 2:0 SMCLK_DIV RERSHEHSD (x X Hity
SRR SMCLK % $7i 88 2%
AR TS5 IR <
30MHz,
0x0 = +1
0x1=+2
0x2 = +4
0x3 =+8
0x4 = +16
0x5 = +32
0x6 = +64
0x7 = +128
RO i RS RR RAETF PLL 8945 | x x EA RO MR A
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6.3.5 LOGICLK %

LOGICLK AT A TR E A KMt 4B 4 , &1 FPGA, LOGICLK M EE I REMH B MENK
SYSREF %,

6.3.5.1 LOGICLK #Hi#=

LOGICLK fi X AT 4wf 2R LVDS M CML X, BEBINTE , REEKEUHEREN , U EEARTH
(BESHEK66).

3R 6-6. LOGICLK X Fm 4

LOGICLKOUT_FMT L% i 2N BB FEM
0 LVDS % . AEE LOGICLKOUT_VCM # 17
iz
Es
2 CML LR LOGICLKOUT_PWR 3# | Rl 472
50Q F V¢e PRy

6.3.5.2 LOGICLK_DIV_PRE F] LOGICLK_DIV %'%i5%

LOGICLK_DIV_PRE % %728 ¥ LOGICLK DIV 288 T LOGICLK #ith. #4ZfEM LOGICLK DIV_PRE &
SMERHE T8 , LUHA{R LOGICLK_DIV D $i8Rf% AR 3.2GHz HEK. & LOGICLK_DIV TR EBHEREZR
i, BZEHTR 50%. B LOGICLK 5327198 SYNC HM#TRS , NMAB S R4XIARLS, 550
8% LOGICLK_DIV_PRE # LOGICLK_DIV WERIAZ {E 5 B4 4 F 32,

£ 6-7. B/ N DI R S

feLan (MH2) LOGICLK_DIV_PRE LOGICLK_DIV BoWEE
1. 2. ..1023]
foLkin = 3.2GHz +1, 2, 4 +1, 2, 3, ..1023 [2. 4, ..2046]
[4. 8. 4092]
. . [4. ..2046]
3.2GHz < fcn < 6.4GHz *2, 4 =1, 2, 3, ..1023 [4. 8. 4092]
foLkin > 6.4GHz +4 1, 2, 3. ..1023 [8. 4092]
6.3.6 SYSREF

SYSREF A4S JESD204B/C tREMRIMES , ZESEMITRI A EHMER LOGICLK i, CLKOUT
1 SYSREF #iH z MM iER A @3 54 # T, SYSREF #iH Al {EA NS SYSREF £ fissEB RN AL ,
AEE N E SYSREFREQ 5| L E4I1{E SR P 4kES, 148 SYSREF X485 LOGICLK #HH ) SYSREF X
HEMEE,

7% 6-8. SYSREF # =

SYSREF_MODE 71

REBEN
REB & 4 BRF=EIELEM SYSREF Bk #i7. SYSREFREQ 5|z SYSREFREQ_FORCE i 7] A F MBE& # 37

0 SYSREF A #AZ# T2 , NTIHEBERFERE , MA L+ B SYSREF 2figi#IEL, SYSREFREQ 5IHI=
SYSREFREQ_FORCE {u 4 A®®BF , SYSREF #i i F et 1T o
PR &SR
MEREBRER—TE 1 E 16 MR ARB TR | ZOPE B SYSREF_PULSE_CNT RiE , RE#E

! SYSREFREQ 5|BIty =78 2 F7E SYSREFREQ_FORCE fZM 0 EtA 1 2/5 ( fRi& SYSREFREQ 5|
MR B R EBIRES ) -
KRR

2 SYSREFREQ 5|#i A EHTitedh st , AEBIE SYSREF_DLY_BYP FERH#TER , BRIXF
SYSREFOUT % i 5/ #.
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Duplicated 4x for SYSREFOUT

Once more for LOGICSYSREFOUT
e
CLKIN_P SYSRFZ ZI\; PRE SYZSREZOEQ;/I | |
CLKIN_N i} o I ] | SYSREFOUTX_P
‘ SYSREFx_DLY_PHASE
< SYSREFX_DLY_SCALE SYSREFOUTH_N
SYSREFREQ_CLR 3 ‘ SBR[
@ = SYSREFX_DLY_Q
[ SYSREF_MODE \
‘ SYSREFX_DLY_GEN
SYSREF_DLY_DIV
SYSREFREQ_MODE — ‘
SYSREFREQ_FORCE g — — — — — — — —

SYSREFREQ
SYSREFREQ_DLY —) Windowing

SYSREFREQ_DLY_STEP —

—> rb_CLKPOS

SYSREFREQ_P
SYSREFREQ_N

LOGIC

SYSREF_DLY_BYP —)

6-3. XA BERXTH SYSREF B2 MAEHIER

SYSREF_PULSE_CNT Duplicated 4x for SYSREFOUT

SysRef Pulse Generator r

Once more for LOGICSYSREFOUT

SYSREF_DIV

SYSREF_DIV_PRE

CLKIN_P
CLKIN_N 21,2,4 ) +2,.. 4095 b
3
o

o

=

(V)

SYSREFREQ_CLR 8

z

=

SYSREFOUTx_P

SYSREFx_DLY_PHASE

SYSREFx_DLY_SCALE SYSREFOUTX_N

SYSREFX_DLY
SYSREF_MODE x bl Q

SYSREF_DLY_DIV

SYSREFREQ_MODE —

SYSREFREQ_FORCE—j >
SYSREFREQ

SYSREFREQ_DLY —) Windowing
SYSREFREQ_DLY_STEP —

—> rb_CLKPOS

SYSREFREQ_P
SYSREFREQ_N

\

|

\

\

| SYSREFx_DLY_|
\

‘ SYSREFX_DLY_GEN
\

LOGIC
SYSREF_DLY_BYP —H

6-4. B R AEBRMN TH SYSREF B IhEEHER

SYSREFREQ_CLR

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTx_P

SYSREFx_DLY_PHASE

SYSREFx_DLY_SCALE SYSREFOUTX_N

SYSREF_ MODE SYSREFx_DLY_Q

SYSREF_DLY_DIV

SYSREFREQ_MODE —’f ;

SYSREFREQ
SYSREFREQ_DLY —¥ Windowing

SYSREFREQ_DLY_STEP —)

SYSREFREQ_FORCE

— rb_cLkpPOS

SYSREFX_DLY_GEN

\
\
\
\
| SYSREFx_DLY_|
\
\
\

SVSREFREQ_Pj>
SYSREFREQ_N

LOGIC
SYSREF_DLY_BYP —)|

6-5. h KBS X T A SYSREF B IhAEHER

E;54T SYSREFREQ_FORCE fii#2#I# SYSREF %t ( Bh k488 ) M SYNC , M 885 SYSREFREQ 3|
Mg B R EKEEIRS. Hlan , B4R SYSREFREQ_N 5|B#Y8F (400mV) &F SYSREFREQ_P SIHIV Y |, 3

RIFMAHRBREEER,

22 BEXXHRSE
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VCC

R1

SYSREFREQ Input

)

O
SYSREFREQ_N

50Q

C 50Q
SYSREFREQ_P p

\

./

R2

6-6. SYSREFREQ 5|2 B {K B 1% iE

flan , B 2.5V B VCC TR 400mV HWHR/PEBEEZ , BiF 100Q HENERER 4mA, ERFIH  F
SYSREFREQ_P 5|MR#FE 1.4V ERBE , F R2 RENF 350Q , fF R1 REN 175Q , £ SYSREFREQ_N
SIMIA MR E R 1.8Vo

6.3.6.1 SYSREF #8448

6.3.6.1.1 ERtEhAY SYSREF % %438 (SYSREFOUT)

e BB AR SYSREF i Srtfhm B E s EEHEMNME S PEEEN , HENTHTABRAEEENE
., SYSREF 2 CML #t , EHAEBETEY SYSREFOUTX_ VCM ZE#TAR  HERHEFITES
SYSREFOUTx_PWR FE#THE. IHTLURINERBS, BEE , CLKOUT WS ERAREBEE | 40
XARKRBE  ZRAN TR HEHREHEE,

VvCC

SYSREFOUTx_VCM

Bias Adjust

50 Q

» SYSREFOUTX

SYSREFOUTx_PWR

6-7. SYSREF #H&E 488

HEBEMBHENEHAEXE , IERIREE 100Q E7ARBSEEREMEEFNBER THITHE, HESE
M HMEEXREK |, K 6-9 FIR. BEE , NEREBITEM , ER Vey-Vop/220.5V,
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& 6-9. B (Vop) MABBE (Vem)
SYSREFOUT_PWR Vew - VCE?Z:O.SV‘, 2 SYSREFOUT_VCM Vop 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
RS 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
! 4 0.35 1.51
5 0.35 1.69
6 0.36 1.89
7 0.37 2.08
FRRTS 0 0.37 0.52
1 0.38 0.68
2 0.39 0.89
3 0.40 1.12
2 4 0.41 1.34
BHRES
5 0.42 1.54
6 0.43 1.78
7 0.44 2.01
0 0.39 0.43
TRRS 1 0.42 0.50
2 0.45 0.66
3 0.46 0.93
3 4 0.47 1.17
BRRE 5 0.48 1.41
6 0.49 1.68
7 0.51 1.93
0 0.40 0.40
1 0.43 0.44
TRRTS
2 0.48 0.52
3 0.51 0.73
4 4 0.52 1.00
R 5 0.54 1.27
6 0.55 1.57
7 0.57 1.86
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3 6-9. BIREBE (Vop) MHAMEBEE (Vo) (£ )

SYSREFOUT_PWR Vew - v:ﬁi: 0.5V, 2 SYSREFOUT_VCM Vobp Vem
0 0.40 0.38

FRR TS 1 0.44 0.42

2 0.49 0.47

3 0.55 0.59

° 4 0.58 0.85
AR 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

TRRFS 2 0.49 0.45

3 0.57 0.54

® 4 0.63 0.70
5 0.65 1.01

BRRE 6 0.67 1.38

7 0.70 1.73

0 0.40 0.35

1 0.44 0.38

TRRFS 2 0.50 0.43

3 0.58 0.51

! 4 0.66 0.62
5 0.70 0.89

BRRE 6 0.73 1.29

7 0.76 1.66

6.3.6.1.2 I F LOGICLK By SYSREF i 2 hgs

LOGISYSREFOUT #itH X # LVDS M CML B . LOGISYSREFOUT EN SR HEH S ,
LOGISYSREF_FMT iR E#K . LVDS R AT AREHRE , CML FEENFTH , CML AFATREREIIR

(EZ %% 6-10)

o

%% 6-10. LOGISYSREFOUT # i Ehes il B

LOGISYSREFOUT_E

N LOGISYSREF_FMT (LOGISYSREF #=xX |BE/IfikiE WHzhE Wit
0 BT
A
0 LVDS v 03] LOGISYSREF_VCM
HITHRE
1 RE
1 LOGISYSREF_VCM
E e FrEEW , BiX
2 CML sooﬁzﬁ\iﬂ LOGISYSREF_PWR b8
= Yee P LOGISYSREF_PWR
M.
3 w2
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6.3.6.2 SYSREF #iEREL LR

FWFEEB[/ERXT SYSREF S AL | MEH SYSREF_DIV_PRE 23728k {R SYSREF_DIV 2 5E589 %
AFREBE 3.2GHz,

5 6-11. SYSREF_DIV_PRE & i&

foLKin SYSREF_DIV_PRE & SYSREF 24152

3.2GHz ERK +1, 254 +2, 3, 4, ..16380

3.2GHz < foLx < 6.4GHz 2% 4 4. 6. 8. ... 16380
foLkin > 6.4GHz +4 +8, 12, 16, ... 16380

SFEER | AR PSR L SYSREF_DLY_DIV B4 EX finterPOLATORe HBEIZMR |, 1% 6-12 iR, BigiE
E , % SYSREF_DLY BYP=0 2 2 ( B RAEBHATRERER ) B SYSREF_MODE =0 = 1 ( KR4EHE
X ) BF , SYSREF #i HH 3R %M 2 N AT SRR E 50,

finteErPOLATOR % fsysrer = O
% 6-12. SYSREF ZERi%iE
foLkin SYSREF_DLY_DIV SYSREFx_DLY_SCALE fINTERPOLATOR
6.4GHz < fo iy < 12.8GHz 16 0 0.4 GHz %1 0.8 GHz
3.2GHz < fo i < 6.4GHz 0.4 GHz % 0.8 GHz
1.6GHz < foL i < 3.2GHz 0.4 GHz % 0.8 GHz
0.8GHz < fo i < 1.6GHz 0.4 GHz % 0.8 GHz
0.4GHz < fon < 0.8GHz 0.2 GHz % 0.4 GHz
0.3GHz < foLn S 0.4GHz 0.15 GHz ) 0.2 GHz

N|ININ |
N|=~|OlO|O

BARERETHAUAESRAR , HEAEE 4x127 =508 NMEANEES K, BREFER 2 RITESMNSEKH KD,
DelayStepSize = 1/ ( finterpoLaTor X 508) = SYSREF_DLY_DIV / ( fo ki X 508) @)
BIEFER 3 RKITELIER,
TotalDelay=DelayStepSize x StepNumber 3)

£ 6-13 ERTENEERNS K,
3% 6-13. StepNumber Bit &

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 FEi%# SYSREF £t P ERREN/HPHBFEXZHES., 4 SYSREF_MODE
RERELER PO R ERZERNET , TI ZVF SYSREF_DLY BYP iRBH A 4EEER ., R SYSREF_MODE &i&
FpkestER | TI 2N SYSREF_DLY BYP RENEZRER,

6.3.6.3 SYSREFREQ 5/#/#] SYSREFREQ_FORCE F&

SYSREFREQ 5|H2&MA3IH , aTAT SYNC. SYSREF #R#M SYSREF BO{t, XLESIMAXRAERIRTH
&, AEEMUM 50Q BiminiE , XFRELE,

BT XSS | & TfF SYSREFREQ FORCE FERE N 1, MEHI B X LS| Hiza sl A S B FHER MR |

MEFR LR TR ES,
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6.3.6.3.1 SYSREFREQ 5|M#t B K

SYSREFREQ P # SYSREFREQ N SIMIATXARRAERBERS . YXAXKBAESN , TEY
SYSREFREQ_VCM {v A& HEHE,

3R 6-14. SYSREFREQ 3|t s [E
SYSREFREQ_VCM M E
0 1.3V XHRBE
1 1.1V XHBE
2 1.5V XRBE
3 ERE (ERBE )

N

6.3.6.3.2 SYSREFREQ & O 1b4 ¢

£/ SYSREF & A{tE NP AE SYSREFREQ # CLKIN 5z BB F , UE{LiRBEMRIEFFF. SYSREF
B OMLE T LUERR SYSREFREQ fl CLKIN R ZBENEMFEE ., ZEHEERM SYSREFREQ L F#8 Z
CLKIN EF R FRIE—, A@EN rb_ CLKPOS FERIREM SYSREFREQ EFHRE| CLKIN EHRHIEF,
— B3| CLKIN S| E AR F , MTLAER SYSREFREQ_DLY # SYSREF_DLY STEP ZERE RN IPiFR
SYSREFREQ E#3#H , MR IE B RRIENF,

& tsvsrerreq_pLy_sTeP

| i [
| 14 ! A 4
CLKIN | H |
i 3
| 10001100000000000000000110000001
| ) trp_ckpos[0:31] } (bit order reversed LSB first, MSB last)
| \
| 4 tOffset i
SYSREFREQ | \
Pin Input SYSREFREQ_DLY=13|
- A
Adjusted
SYSREFREQ
6-8. SYSREFREQ &R i %
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6.3.6.3.2.1 SYSREF E 1L EH — MR I BHER
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

\ 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

6-9. SYSREF B N{tREHEHR
3% 6-15. SYSREFREQ_DLY_STEP

AR BN SYSREFREQ_DLY_STEP HER (ps)
1.4GHz < foun < 2.7GHz 0 22.25
2.4GHz < fo n < 4.7GHz 1 13
3.1GHz < fo i < 5.7GHz 2 105

foLn = 4.5GHz 3 7.75

6.3.6.3.2.2 EFHLR X454 SYSREFREQ # 4% K ( EEHR )

BEE 1Q RERMFEILMN SYSREFout #TEER , LMX £ LMX FiHigRfr TAKHE A 7 HERK SYSREF
RAERE N, ZEER AARYE SYSREF_DLY_DIV ER¥E CLKIN 1 SYSREFREQ i A Z RIAYIER#E

& 6-16 2R 7 SYSREF B AL EIER#ME 5 X SYSREF REHE AKX R,
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7% 6-16. PARERTEENA SYSREF M BREE

SYSREF_DLY-DI Eiﬁmﬁ#m& mammEmn |CHKIN @g*ﬂw SYSREE X DLY-P | sysREFx_DLY_Q| SYSREFx_DLY_|
1 MNaieE I 1, +1 gy 0 197
12 &1 NOHE Qz 1+ 01" 127 0
g2 MaRE Iz 1, +1 “00” 0 127
F 1 MNaaw Qz 2,42 “01” 127 0
" %1 MR iz 2.+ o0 5 p_—
%2 NERE Q 2,42 “10" 127 0
% 1 AR Qz 5,43 ‘01" 127 0
/8 E1MNERE Qz 4, +4 “01” 127 0
%2 MOHE Qz 3,45 01" 127 0
1 MNLRE I 9, +7 “q” 0 127
16 %1 MIAE | P poe - -
%2 MR | 7 0 e S po—

EEFAPUEEERNERNREDNHBM ERINIT SYSREF EA1L ,
FEETTELN SYNC WIFFEiL 7 %$% SYSREFx_DLY PHASE, SYSREF DLY_Q # SYSREFx DLY | i&&.

CLKIN

Pin Input

|
SYSREFREQ |

Before 1% edge

A

After 1% edge

LEZHZA 84+ SYSREF_DLY DIV, AF

A

10000000000110000000000000011001

t‘rbicLKpos[O:?)l] (bit order reversed LSB first, MSé last)

After 2" edge

6-10. ATi&#E SYNC iU EH SYSREF BBA1L

ZEESFFERHIRE N SYSREF_MODE R17[1:0] {E°2" ( #42R&E X ) M SYSREF_DLY_BPY R72[1:0] {&
2 (EBEEXTERALEERRER) .

6.3.6.3.2.3 {£/5 SYSREF B O1LH RIS+

+ SYSREFREQ 5|4 REFSBEFED 3ffcikin + 1.6ns BEtE , REEZ

Mo

MEZE ,

rb_ CLKPOS FE&FH

« WRAFPMIb_CLKPOS HEHHESHZSNEMM SYSREFREQ DLY {ERE %1% kiR EMREFETE , TI B

b2

/#9753 SYSREFREQ DLY f& ,

UERE

ERAPSI=!

& 7R
2mER

'ﬂﬁE’Js&un

« ALt SYSREF & D'fKFE’J'LQIEjFM%ﬁET@ ﬁ'ﬁﬁ&E’J SYSREFREQ_DLY A[AE K& SYSREFREQ_DLY ,

1EI SYSREFREQ_DLY £ &/~ SYSREF & O{t BEIERBHH B3I, SYSREF &BOLHBLK

Fo

6.3.6.3.2.4 T Fitwt

« MERBXRFEOESX | BREFERENXE , SYSREFREQ 5| MIEVRSFRIEFFZE
K E3EY SYSREFREQ 5|/ &8 ( HKLEF )

KB )

RiTfE5IM LR E

5, il REFOE
, FRREBEOERXNLERE , SIHRSBRAAGEFR (R

, RIEZF 3 CLKPOS_CAPTURE_EN #1T4R%2.
« MSYNC BRI HEMER , IMNEMERXVRE SYNC XAt , SYSREFREQ 5|40k E

NEBF,
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6.3.6.3.2.5 WEE/H SYNC #1#

o B 75 M AREAEBMNAYF 1 4 SYSREFREQ 5|8 EFHiR
+ SYSREFREQ #MERT 6 Natsh EH ARG S BF

6.3.6.3.3 SYNC #&Ht

SYNC BMHEAWAPFPRBRS

CLK DIV ., LOGICLK DIV .

LOGICLK_DIV_PRE . SYSREF_DIV .

SYSREF_DIV_PRE # SYSREF_DLY_DIV 73 4figg , AEE T 8B L BHEFERURBRE . X# , AFRT
RSNt 1ZES 553 R BT SYSREFREQ 5IMFER , TREET B TER.

6.3.7 5| RN H

BRUXEFEIMER | TATXRMARER, 2MBNEMBEEE, WEDR2HNEER H2H (FF/Xx ) #
TR, BPUS FPRSHL (SM) Bteh | = 8B7E 5| MIE E 1T HIR IR 51 B |k BB Sk EZ BARTS

6.3.7.1 54 €8 (CE)

R ERESIMA T B AMERSEMH. & CESIMANBREF (1) 8, B SPI #HIEH fEEE,

3+ 6-17. B fEREERE

CE 2% BERS SPI =H
0 =H =)
1 BA B
6.3.7.2 W EERH
BrEBEEMmEEHFEY CLKx EN S|H#TEG, ZolMEZARZABEBEEMHEN CLKOUT H
SYSREFOUT,
% 6-18. WHEERS%EE
CLKx_EN Bl RS SPI Z& 4|
0 =SB E
1 BREEE S =
6.3.7.3 BEHL#ZE
BHEmESIE A AMERZEM&MZ 4 SYSREF M.
£ 6-19. BEBW HERE
LOGIC_EN BEE RS SPI i H
0 BEBERH E
1 BRBERH B
6.3.7.4 SYSREF % 424/
SYSREF_EN 5|BIF LA /S AFZ A SYSREF 4,
5% 6-20. SYSREF H3§{#gE
SYSREF_EN SYSREF Hi% SPI A& E |
0 By &
1 B £
6.3.7.5 SSHHE L SE

A MUXSELx 5IMiR B F e 4ra2hee ( MEasER, oM R A AMBER ) -
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% 6-21. BIFETHER LR

MUXSEL1 MUXSELO BXiEE
0 0 SPI #24l
0 1 FrpiE=R
1 0 DIREER
1 1 EEIE L
6.3.7.6 S Hlsr 1S ar H L FE
;_—';{%AUXSELX SIMZEERTHEER (o MSEXRNEMB[ER ) /5, DIVSELx 5| B B IFEF 5 M E R EM
R 6-22. SRS MARERE
DIVSEL2 DIVSEL1 DIVSELO S IAER{E SRR
0 0 0 SPI 24l SPI #24l
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
6.3.7.7 ELRRH5H
Té{%*fﬁéﬁffﬁﬁ?@ﬁw , BEF PLL WEMBEFEHTMERMERE , CAL SIMNEBF RIS ELREHIR
/o
I 6-23. CAL 5|35
CAL BERS
0 SPI 2 HIH Bt
0->1 BRI
6.3.7.8 B BHFELH

B PWRSELx 5|42 &I Fr & @& 1Y HTh =R,
5+ 6-24. BB HIhERE S

PWRSEL2 PWRSEL1 PWRSELO WiHzhE

0 0 0 SPI £l

0 0 1 SIEH LR
0 1 0 -

0 1 1 -

1 0 0 B

1 0 1 B

1 1 0 -

1 1 1 BEmbhE
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7 B X1

&ix

LTNARSHFNERTET TI SR4AKKNEE , TI FEREEBENTEY, TINE FEARABE
SUHEREATENA. BFNREANALET  UBRREEE.

71 NAEE
7.1.1 SYSREFREQ W AE &

SYSREFREQ S| X HERXARERBEEATHRRHES M A. SYSREFREQ 5| EEHEAE B NER
50Q im#E , W AE 100Q =5 ik,

B 7-1 ERTEA SYSREFREQ W ABREW , AXFRERR/ER. BirHE=s8A. B 7-1 FH—EH T
ATHRRENMAAGS (RRBEZDHA ) PRERRE B AL S0

VCcC

SYSREFREQ

SYSREFREQ_ P Input
% 500
rR7 |

A AAS

C
% 500
% SYSREFREQ N

§ 7-1. SYSREFREQ # A 8382

TEHERTSHEENEREE

SYSREFREQ SYSREFREQ
Input Input
| SYSREFREQ_P | SYSREFREQ_P
° II ° |I
R2 R2
¢l 500 ¢l 500
vCC Rz | vCe Ry |
C C
50 Q 50 Q
R3 R3
o__ll |
I SYSREFREQ_N I SYSREFREQ_N
C2 C2
R6
7-2. XRMEETRA 7-3. XK BEHIRWA
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VCC
SYSREFREQ % R1 SYSREFREQ
Input Input
v SYSREFREQ_P v SYSREFREQ_P
0 ohm 0 ohm
R2
50Q 50Q
i vee i
¢ 50Q ¢ 50Q
R3
O0——AAA —O —0
0 ohr¥1 SYSREFREQ_N SYSREFREQ_N
R4
7-4. ERBEESBA 7-5. ERBERWAA

1. XABEES B mWMAREETEBMERE (R2 M R3) UESANSIM E=4% VCM , H B X450k R B EE L
RIF5IH P FSIH N 2B BMZEKRTF 150mV,
a. il , EFESIH P &4 1.5V VCM , £5|H) N &7=4% 1.65V VCM , ¥ VCC 1 2.5V , B RIKRE
F 550Q , FF R2RER 1kQ
b. XTFRIEMAERSE , H R6 REN 50Q , LU RIE B XM ASI B X EERIRE
2. ERBEESNBERMAREERREREBESE4MALENEMETE.
a. WFRIRMAERE , HRE R1. R2, R3 M R4 B, XA EERNsIBL=EMENEERE , HE
EFE S EETESIB P 474 750 B4 RESMEFE |, f£5IH N &4 500 B4ERES ML,
b. #lan , EESASIMAFE 1.35V £EHE , BHBEMASESFTHEIREN R1=130Q, R2=165Q ,
R3=86.6Q, R4=110Q, # 8 VCC H 2.5V,
7.1.2 o EBREAK SR
EWZBRT , HIESRABFRESIH, X 7-1 5H T ARNMAEXLERFER I BN

& 7-1. B REA AP AR 5|

5| B Az
A5 VCC 2IH X LS| SRR EBRREE, WRAEHAHIXLE VCC 3IH ( MBIHBFHFTER ) HEER |, NTEAR
E i D B EBRE
1. WMRIEzhHBimm A , WEMG A S| BHFRET 7.1.1 #1TiHE,
SYSREFREQ 2. Rk {EA SYSREFREQ 31 , M{EA 1kQ B X L 3| BIER S VCC,
CLKIN B A MREsh B FRMA , MWEISIHMSERRRBEELR 50Q HHE#1TiHE,
VBIASO1 # VBIAS23 | BRGNS , NG LD MEBRE (10F) i,
CLKOUT
SYSREFOUT N
LOGICLKOUT MRKREH , MEREIRRBESEAETHM 500 B,

LOGISYSREFOUT

CE. CLKx EN. 1. MRBHE SPIRHERTIET , WXL WA 1kQ B EEET VCC,
LOGIC_EN. SYSREF_EN |2. SR SPI fBIMER TET , MiX s MAMES 1kQ B,

CAL, MUXSELx, 1. MBREAXLSIH , NER 1kQ BEFX LS| B,
DIVSELx, PWRSELx

7.1.3 BfTEFE

BIEREMRERANRMEN, BIFR 7-2 PEROFAERERMAM , AP TLHERERA TR
RATEEME,
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& 7-2. BRI BT
R 4 B (mA)
CLK_MUX = ExhgsiE= 294
CLK_MUX = % it = 260
|ENX -
" SMCLK_EN=0 540
CLK_MUX = fZ5atE =
SMCLK_EN=1 560
L7 SYSREF_EN=1 80
KHEBER ( SYSREF_MODE=0, 1 53
SYSREF MR KRR prours ( — )
SYNG k2 E R (SYSREF_MODE=2) 40
e EO{re SYSREF_MODE=0. 1 113
ERf BO{LRH v _
(CLKPOS_CAPTURE_EN=1) SYSREF_MODE=2 0
SYSREF Bk %48 |SYSREF_MODE=1 7
SYSREF_EN=0 25
CLKOUT Az SYSREF EN = 1 REAER 30
( BNEME RS ) —EN= ERER 0
i as CHx_EN = CLKOUTx_EN=1 4+6*CLKOUTX_PWR
_ _ 74 +
M SYSREFOUT_EN = CHx_EN = 1 SYSREFOUTX_PWR'S5
SYSREFOUT SYSREFOUT_EN = CHx_EN = 1
11 ( SYSREFOUTx_PWR 1 SYSREFOUTx_VCM A A E 2*SYSREFOUTx_PWR +
AL R EREERTAEREERBORETAXTUNE | 2"SYSREFOUTX_VCM
)
SYSREF_EN=0 49
P SYSREF_EN=1 59
LOGIC_EN=1 _EN=
LOGICLKOUT —
LOGICLKOUT_EN=1 CML(Rp=50Q) 16+1*LOGICLKOUT_PWR
byl
LVDS 12
i LOGIC_EN=1 SYSREF_EN=0 0
= LOGISYSREFOUT_EN=1 SYSREF EN=1 55
LOGISYSREFOUT CML(R _500) 16+1*LOGICLKOUT_PWR
LOGIC_EN=1 p= +1* _
) _
ML LOGISYSREFOUT_EN=1 LVDS 12

7.2 BN A

7.21 BYRH R0 EAA

FFIZA , & LMX1906-SP F{E x2 57185 8 7= 4 19 Fff At 75 S0 72558 i 2 LMX2615-SP 3GHz % Bt $had &
WS H, BT HEBTHAN EVM EEZE—R , XS EREMFEH 7 LIRS LMX1906-SP , EEFEL
LAE S BRI %R
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0.01 uF
RFOUTAP | cLxin_P
3 GHz
0.01 pF
+10 100 MHz RFOUTAN |——|
dBm | ——oscINeP 04 Lo, F—cLkn N
Limiter | 0.1pF 0.1 uF g s500Q
50 Q LMX2615-SP 5 LMX1906-SP
Wenzel
Oscillator 0.01 pF To Phase
CPOUT CLkouTo_P _| Noise Analyzer
OSCINN 1820 6 GHz
04 uF VTUNE p CLKOUTO_N |
500 68 NF == 470 pF 001WF 2500
2.2nF

I 68.1 Q

Bandwidth = 439 kHz

7-6. SRR A SRR

7.2.1.1 RitER

& 7-3 FIH T A RBIKIR TS B

WRFLAEMERER SYSREF , TI BENERMF , URAEREREAKE , KIRMARLKE.
* 7-3. it XK

2% &
LMX2615-SP % A= 100MHz
LMX2615-SP #i i s 3GHz
LMX1906-SP B4 ASm=R 3GHz
LMX1906-SP B &4 == 6GHz
LMX1906-SP {5025 {8 2 {&

7.2.1.2 FHRIFTE

EAHIG , 3GHz W AR #5385 6GHz AR . ABTHT2EABEEMREAKRE{L. TICS Pro Bi#FE
HEAEN T FRENEERHFTEHEERR
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TICS Pro - LMX1906-5P [N
File USB Communications SelectDevice Options Tools Defaut Configurations Help

4 LMX1906-SP
User Controls
Raw Registers
Main Page
Calculations
Burst Mode

General Context

Field Name: MUXOUT_SEL

Register
Start Bit
Stop Bit : 6
Length 2 |

Name: R23
: 6

Description: Selects MUXOUT pin
function,

0: Lock Detect

1: Readback

7.2.1.3 FHEHE

CLKIN

3 Multiplie ~ — ¥ CHO_EN CLKOUTO
> 47 | -
» PWR: 7FS(+7.4 Bm 6000.0 s
z % CLKOUTO_EN
+_ —ho > PWR: 4134043 Vpp
veMm: 4E115V
MULTIPLIER ol .. Delay: — 0[=114571ps
Read Lock Detect Calibrate Multiplier |
/' SMCLK_EN  Uniocked (VTUNE low) ~ ~ CH1_EN CLKOUT1
] box = — —— PWR:
PIN MODES _+, Vo ;.l., 128 © | 1171875 MHz 7 +74m -
[ﬁm‘ | Ml Shamt eSS s r 043 Vop « CLKOUT1_EN
[ ISYSREF_EN CAL  TEMP SENSOR MUXOUT ——> " < 08V | GysperouT1
LOGICEN 500 -|[Read]| PushPull - veM|  ssifuisy ) [
e ann. v Delay:  0[21/145.71
W CLKOEN  SpiMode - | TS.CNT.EN  1:SDO > 1${l14571ps | @ SYSREFOUT1_EN
CICLKLEN oo~ M TSEN GENERAL
] CLK2_EN E ] POWERDOWN =G EN CLKOUT2
ICLK3_EN SPIMode ~ RESET ———— pwR: T +7.4 gBm
MHz
SRR BT rerours
=)
veMm: 4p115V
, Delay: o[=l14571ps |
1CH3_EN 2 CLKOUT3
» pwR: TS +7.4 gBm s
CLKOUT3_EN
H——— R Eoawe ] o
=y - &l 45y | 437 :
Windowing 1 CLKPOS_CAPTURE_EN G .
Read SYSWIN Position | 0 0 > Delay: 0[] 14571ps ¥ SYSREFOUT3_EN
Estimated
647 mA | SYNC_EN SYNC Delay - |
Current - = = o [ LOGIC_EN T |
SYSREFREQ_FORCE UoW  Cpdeea FREbnlDiviont. © wos v LOGICLKOUT
W SYSREFREQ_LATCH Fovner = 234375 MHZ | ,_.__ *E"‘ PWR: = =
SYSREFREQ_CLR ( p— A= | ¢ LOGICLKOUT_EN
AV Use Divider )
r | FMT: | LVDS v
SYSREFREQ = Delay: 0L _PWR: FEUNERUEREINAUYE
MHz | foss MHz
3 " 3071ps | vem: [$2VI |5 0GiSYSREFOUT_EN

7-7. LMX1906-SP TICS Pro % &

7-8 BB R LMX1906-SP Z5ig5@ 5= 5 LMX2615-SP 3GHz f i 7= ( @80 6dB FF=E 6GHz ) 2#,
HEE , LMX1906-SP £ 1MHz £ 20MHz SEE NS @ MAEMERSE | B8 20MHz 5§ , WA SIEEER L&

W BR A AR

LMX1906-SP_Multi_Noise

-92 |\
-96

— L MX2615-SP + LMX1906-SP Noise
—— LMX2615-SP_6G_Scaled_Noise

Phase Noise (dBc/Hz)
N
o

[

1000

10000

100000

1000000 1E+7

4E+7

Frequency Offset (Hz)

7-8. LMX1906-SP fZJas4 H

36 HEXXERE
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7.2.2 JESD204B/C Fi&h o B A

ZNARTTER LMX1906-SP # JESD204B/C Bt v o ELEBEE | Z B A AR B LMX2615-SP B /& 5T
A, AABURHEREEE R 4 Xt JESD B4 LA N FPGA 4 B B4,

LMX1906-SP

CLKOUTO_P
CLKOUTO_N

SYSREFOUTO_P
LMX2615-SP 0.01 uF SYSREFOUTO_N

RFOUTAP ——————|—{ cLKIN_P

0.01 pF CLKOUT1_P {}
100 MHz - CLKIN
JE:r?\ ] ——{oscine RFOUTAN e FcLkin N CLKOUT1_N {}
Limiter | 0.1uF 0.1 yF O1HF 2o $500 ADC/DAC
' 500 SYSREFOUT1_P i t
17

We_nzel SYSREFOUT1_N
Oscillator _

11
1T
I
M ADC/DAC
]
11
]

CPOUT

18.20Q

f———OsCINN s
s0qs O1HF VTUNE I ! 68 nF 470 oF LOGICLK_P {|
nF— p Il
22 nF LOGICLK_N 11 -
68.10Q LOGISYSREFOUT_P {}
- ||_SYSREF
LOGISYSREFOUT_N it

Bandwidth = 439 kHz

7-9. L JESD R HER

7.3 EFRMERE

BARMGMEM 25V B, BERERIFXBRALSTERHR=ETLENER, ATULERARRSIM L2
KUAZE. T BUCHREESAEAKRIEANR D ERBHEESHAMRNEL , FRUEEILIM, BT
JREHLFFREESHMERR 100MHz RES , At , EFRFISIERNRAEZRERHFMNATRENS
LDO , HERMAMWERE ( ARZERBENFKRER ) AILEXR, MRENEAREHM LOGICLK , WA —NNEE
R E AU IRREE 4 LOGICLK MRS, BXENSIMNEMEN , SR 5/MEEF D B .

&iE
ZERFEAAREIERE , #RA LDO #TAIIEK , Hit PSRR FE/N, BFXFEBEEEIE
R SHBRFHRERFER,

7.3.1 LHEEE

BN LR, FE-LEBRRF,

1. AHB|HER , FHER VCC 5IEHREEH B F,

2. RELtBSuLAzmLRE , BAFTEDN RESET UM 1 IR E 0 RITHRHEEN., FRARBXFRSD
TREDERE 1us.

3. REFSEXNFERATEE.
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[ '
| |
R ' :
" : : ; VvCC
P! | !
! |
[ |
- ——I—-f———:— —————— | J| ——————————————————————————— Vpor
o ! | I
[ : | |
[ | | |
> 1 !
ar : < >
[ |
[ I " Internal LDOs Power Up | '
' Dt [ 1 | ! ! !
Vcc Pins = T A ——— e —— e T GND
t o ! ° 1§
g5l o 2 15
32T ) £ -y
3 © = = o | ©
& g w % 8.) |(3 |
c = 8 w o 12!
S sx ¢ @ E !
o 5 o !
s 8§ g ki =
S 3 5 o [} | = |
o f o 9] =
= a 4 | £
T oa
® s
-
Program
Registers
SPI Interface i }
| | |
| | p= g
! | % S
I [ o
| | c
| | g g
I [ ©
! 2 S
! 8 ®
| | (3 O
! [ 8
| = =
| : w [
| |
| I
| |
| l |
! Sub Harmonic Filter !
Output o
P | Callibration :
| |
| f |
| | |
! P 1 ! »'e »
| « T K - Ll ] »
| May have an output, but not necessarily Valid I Valid Output
| | |
| | |
| | |
| |
| |
| |
CLKIN Pin |
|
| |
I | |
| |
| | I
dl 1 || 1 1 | -
| Lol | L

74 %8
741 RESE

MREABEEEE | WA 50Q wiEEMI |, WEESHENERSEX S| BNER,
HEIE M GND 5|HIfE £ % LR L& AT A2 E DAP,
RUTBEAE CLKIN ik KEURBEENAHMNIER, TENMEABERKRS,
BiRES 4 LY DAP BE Z M E A B IFEt,

FERERZBENRME , Bl Rogers 4003C , LIIRBH&H HIhE,
BEE  MRFIEME M SYSREF MEET , MERERETESRS , AETHEN 125°C WEWNAIPLEE ;

LA AT RE TR R HUA SR

May apply a signal, but it does not impact device

7-10. LB AR

Valid signal required
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wRRH

J2Sc3sf i
caelil i
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SH-J4
2 R58

LS
3
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[5)
5]
=1
S
3
o
e
)
o
=

® e o [DUsELl

SIO)

o=
ZTf
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o
!
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I DC247E1
[ DC248E1
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7.5 RS
Di5 | 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 o |RDOW| o E-1vi
N
R2 0 0 0 0 0 0 SMCLK_DIV_PRE SM;'JK 0 0 0 1 1
LOGIC
CH3_M | CH2_M | CH1_M | CHO_M
Ry |CN3-F Crak O E CHOE LK MD | Utelc | ute_c |utEc|uTEC| o 0 0 0 SMCLK_DIV
i 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 OT VoM oM IV PWR PRE |  PWR.PRE ~ | LOGISYSREFOUT_PWR | LOGICLKOUT_PWR | 5T F
N
LOGIC LOGISYSREFO | LOGICLKOUT_F
R8 0 0 0 0 0 0 0 LOGICLK_DIV_PRE | gy 0 U7 T s
LOGIC | LOGIC
R9 SYSR%’?&EQ—V SYE'LC— LK DIV [LK DIV| 0 LOGICLK_DIV
PD | BYP
R11 tb_CLKPOS
R12 rb_CLKPOS[31:16]
SYSREFREQ_D
R13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 v STEP
SYNC_ SHERO | sYSRE | sYsRE
R14 0 0 0 0 0 0 o |MUTE_| o 0 0 0 0 |J5ae |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
SYSREFO_DLY_
R17 0 0 0 0 0 SYSREFO_DLY | ‘ SASE ‘SYSREF_MODE
SYSREF1_DLY_
R18 SYSREF1_DLY | SASE SYSREF0_DLY_Q
SYSREF2_DLY_
R19 SYSREF2_DLY | e SYSREF1_DLY_Q
SYSREF3_DLY_
R20 SYSREF3_DLY | s SYSREF2_DLY_Q
LOGISYSREF_D
R21 LOGISYSREF_DLY _| Y PHASE SYSREF3_DLY_Q
SYSREF1_DLY_| SYSREFO_DLY
R22 SoAlE SoAE SYSREF_DLY_DIV 0 0 LOGISYSREF_DLY_Q
MUXO MUXO || 0GISYSREF D | SYSREF3_DLY_ | SYSREF2_DLY
R23 |TSEN| 1 Jyren| © 0 0 0 0 0 UT[SE LY_SCALE SCALE SCALE
TS_CN
R24 0 0 0 0 tb_TS TEN
CLK_DI
R25 0 0 0 0 0 0 1 0 0 |V Rer 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
40 PR E Copyright © 2024 Texas Instruments Incorporated
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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 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 0 0 1 0 1 1
SYSRE
R72 0 0 0 0 0 0 0 0 0 0 0 0 FREQ_ SYSRE\EF—,DLY—B
FORCE
R73 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
rb_CLK |rb_CLK |rb_CLK | rb_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 1
tb_ PW | rb_PW | rb_PW |rb_CLK
R76 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 1 0 1
MUXO
R86 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 |LKDIV|LKDIV| 0 0 0 0 0
_BYP3 | _BYP2
TERZRPRIEWSERMITRE | DX BAT SN ERES A= £ TR,
TERATEEERTHE , RAXRBAT BN ETREWE : R1, R10, R26. R27, R30-R32
MR AR SRR, WEEN AT HFRHTHRE - R29, R33, R34, R65. R67, R73
WMBEFREA LOGICLK , MEBXN U T FEFHEHITHRRE : R79. RO
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751 R 578

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

R7-4. BUHETER
m® RE BEREH i
Oh RO ¥ 7.5.1.1
2h R2 7512
3h R3 #7513
4h R4 7514
5h RS 7515
6h R6 5 7.5.1.6
7h R7 7517
8h R8 5 7.5.1.8
9h R9 ¥ 7.5.1.9
Bh R11 ¥ 7.5.1.10
Ch R12 ¥ 7.51.11
Dh R13 ¥ 7.5.1.12
Eh R14 75113
Fh R15 5 7.5.1.14
10h R16 5 7.5.1.15
11h R17 5 7.5.1.16
12h R18 5 7.5.1.17
13h R19 75.1.18
14h R20 751.19
15h R21 ¥ 7.5.1.20
16h R22 W7.51.21
17h R23 5 7.5.1.22
18h R24 5 7.5.1.23
19h R25 5 7.5.1.24
1Ch R28 5 7.5.1.25
1Dh R29 I 7.5.1.26
21h R33 W 7.51.27
22h R34 I 7.5.1.28
41h R65 ¥ 7.5.1.29
43h R67 5 7.5.1.30
48h R72 5 7.5.1.31
49h R73 5 7.5.1.32
4Bh R75 5 7.5.1.33
4Ch R76 ¥ 7.51.34
56h R86 75135
5Ah R90 I 7.5.1.36

EXRNUHRREES RS AENNEKRET, [ 7-5 RS TEMTUIBD FiHRRENKB,
R 7-5. BHWRXERB
wAxE | R8 | Lk

IRERER
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®7-5. RUEHRRBELE (£)

W% RS B9
R R EH

EA%E

w W [BA

EHRBRIAE

-n | | &t B BRI IAE

7.5.1.1 RO ¥178% ( {R% = Oh ) [E{ = 0000h]
£ 76 ERT RO,

IJIE :\3—%0
£ 7-6. RO H1FERF LA

i EES %R s #8

153 | RIBE RIW oh FEFBRERENA 0x0,

2 POWERDOWN RIW oh FREREHEDERS. HUSEEHRSRETE.

1 AIE R/W Oh FZFERRERN 0x00

0 0 RIW oh mE, SNEMNEENSER (HYTLEEN ). TABASE
it EITER.

7.5.1.2 R2 1788 ( W% = 2h ) [E1 = 0223h]
ﬁ%?ﬂ%TR&
EECHE R,
R 7-7.R2 BEHRFRUHA

iz £ seq -y L

15-11 | R@E R oh FZFRHEEN 0x0,

10 KHE RIW Oh FEFERHEREN 0x0,

9-6 SMCLK_DIV_PRE R/W 8h RSV TS INET ( — DRI ) o RSV SR AT 55
3, oMM A < 1600MHz. BFTFFIE NS ESERE,
2h=/2
4h = /4
8h=1/8

5 SMCLK_EN RIW 1h BRARSHN SR LS, VERTREEABANITIARHERN
(B¥ETE MUXOUT M LR ) HER A, MRKREAGHE , R
EREFEABYUTRNISY , WTEARSNH SR ER | UEX
BREDR D & .

4-0 RIFE R/W 3h FZFERIRERN 0x30

7.5.1.3 R3 &i¥8% ( fR% = 3h ) [E1L = FF86h]
K7-8ERT R3,

EZECHE &,
% 7-8. R3 F1FER LA
fr Ex %R My A
15 CH3_EN R/W 1h JB A CH3 ( CLKOUT3, SYSOUT3) , ﬁuﬁ XER 0 FE£EH
CH3 , MTITE % H A0 e/ B AL AT Y IRZS

Copyright © 2024 Texas Instruments Incorporated

EXXHRE 43

Product Folder Links: LMX1906-SP

English Data Sheet: SNAS851


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSU92
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU92&partnum=LMX1906-SP
https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com/lit/pdf/SNAS851

LMX1906-SP

ZHCSU92 — DECEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

& 7-8. R3 FEBRFRUHA (&)

f FB £ air k|

14 CH2_EN R/W 1h B CH2 ( CLKOUT2, SYSOUT2) ., FiZiREN 0 HEL2H
CH2 , M 78 25 H fth i 6./ BE AL B9 RS

13 CH1_EN R/W 1h B CH1 ( CLKOUT1, SYSOUT1) ., FiZMIREN 0 FRLH
CH1 , W78 25 L fth i 8. /{8 BE AL MO IR Ao

12 CHO_EN R/W 1h /AR CHO ( CLKOUTO, SYSOUTO) , FiZfigEHR 0 ML ZA
CHO , T 78 25 HL fth by 8. /{8 BE A RO IR A o

11 LOGICLK_MUTE_CAL R/W 1h TEESRBS RO A LOGIC #iiE (LOGICLK/LOGISYS) # %,

10 CH3_MUTE_CAL R/W 1h TE{SSRBS BURHAE 8 CH3 (CLKOUT3/SYSOUT3) 83,
CH2_MUTE_CAL R/W 1h 1RSSBS BURHE 68 CH2 (CLKOUT2/SYSOUT2) 83,
CH1_MUTE_CAL RIW 1h 1RSSBS BURHAEI 68 CH1 (CLKOUT1/SYSOUT1) 8%,
CHO_MUTE_CAL RIW 1h 1RSSBS BUKHA 62 CHO (CLKOUTO/SYSOUTO) 83

6-3 RFE R Oh FZFERERERN 0x0,

2-0 SMCLK_DIV RIW 6h WERBVR DM, #— SIPRBYAT 6T SRS M5 H#H 1T 5

. B SMCLK_DIV_PRE {2/ ASAE MM < 1600MHz, #i 37
LY < 30MHz, 2 SRE R 2SMCLK DIV,

Oh=/1

1h=/2

2h=/4

3h=/8

4h=/16

5h = /32

6h = /64

7h = /128

7.5.1.4 R4 1588 ( fR%¥ = 4h ) [E1L = 36FFh]
RTI9ERT R4o

REESCER,
7 7-9. R4 FERFBRH B
fr e %H u_fy E:
1514 | REE R oh FETREEA 0x0,
13-11  |CLKOUT1_PWR RIW 6h &E CLKOUT! B HINE, EBA  NANHEIERES.,
10-8 CLKOUTO_PWR R/W 6h RE CLKOUTO Wi HiTh=, EMX , XEMNHmEHEHRES,
7 SYSREFOUT3_EN RIW 1h JB A SYSREFOUTS3 #itH &8,
6 SYSREFOUT2_EN R/W 1h J5 F SYSREFOUT2 #iH &4 es,
5 SYSREFOUT1_EN R/W 1h JBF SYSREFOUT1 % K &8s,
4 SYSREFOUTO_EN R/W 1h J5 F SYSREFOUTO % &)+ 28.
3 CLKOUT3_EN R/W 1h /B A CLKOUTS3 #i i & 28,
2 CLKOUT2_EN R/W 1h B CLKOUT2 #i B & 428,
1 CLKOUT1_EN R/W 1h B CLKOUT1 #i B &g,
0 CLKOUTO_EN R/W 1h J&F CLKOUTO #i &8s,

7.5.1.5 R5 & 178 ( % = 5h ) [ = 4936h]
K 7-10 BRT R5,

REEC E &R,
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3k 7-10. R5 FFEBRFRILH

fir FB B3] . KivA WA
15 RIFE R Oh FiZFEREREN 0x00
14-12 | SYSREFOUT2_PWR RIW 4h R SYSREFOUT2 W H =, EMA , NNNHHIERHRBE.,
MHMEWIRE SYSREFOUT2_VCM , fFH B EL T A FHTE
B o
119  |SYSREFOUT1_PWR RIW 4h % & SYSREFOUT1 WK, EHA , MRMH HDRRMES,
MAEHIZE SYSREFOUT1_VCM , fE# B EL F A YIS
E WO
8-6 SYSREFOUTO_PWR RIW 4h % E SYSREFOUTO Wi IR, E#A , XRHH HIRRME,
MHAERIRE SYSREFOUTO VCM , {5 BB EL F A FHE
E WO
5-3 CLKOUT3_PWR RIW 6h RE CLKOUT3 Wi tHIh R, EHA , MK H HIRHEE.,
2-0 CLKOUT2_PWR RIW 6h B CLKOUT2 thii tiZh e, EHA , NNNHEIIEREE.

7.5.1.6 R6 Fi78% ( fW® = 6h ) [EfL = B6DCh]
x£7-11 ER7T R6,

REEPC & &,
R 7-11. R6 HEERFRHA
f FB E3id] =X\ k|
15 LOGICLKOUT_EN R/W 1h BRI R e e,
14-12  |SYSREFOUT3_VCM R/W 3h & SYSREFOUT3 Myt =48, SJURBIER
SYSREFOUT3_PWR , fE&/MZAH HEBEEL T A FHEE M.
11-9 SYSREFOUT2_VCM RIW 3h 1% E SYSREFOUT2 Myt H4E, SJUgBIER
SYSREFOUT2_PWR , &/ &A% HBEL T AFHEERN.
8-6 SYSREFOUT1_VCM R/W 3h RE SYSREFOUT1 MY 2, SHRBIEH
SYSREFOUT1_PWR , &/ &A% HBEL T AFHEEN.
5-3 SYSREFOUTO_VCM R/W 3h 1% B SYSREFOUTO My H 8, SAIKBIEH
SYSREFOUTO_PWR , ff/NHIS A H BEL T ATFEE R,
2-0 SYSREFOUT3_PWR R/W 4h % & SYSREFOUT3 M ThER, EHA , AN EIIEHRES,
MMIEFIRE SYSREFOUT3_VCM |, K B EL T A FHSE
E WO

7.5.1.7 R7 178 ("% = 7h ) [E1L = 0001h]
RT12BTRT R,
REECE R,

£ 7-12. R7T FEH[FRHHA

fr

FB

b3

e L1

L

15

AEE

Oh

FEFBREN 0x0o

14-13

LOGISYSREFOUT_VCM

R/W

Oh

£ LVDS #RT , iR BB % SYSREF # i fvi i H48, Hibw s
KBHZTFTE.

Oh=1.2V

1th=1.1V

2h=1.0V

3h =0.9V

12-11

LOGICLKOUT_VCM

R/wW

Oh

£ LVDS BRT , REZBBER A HNAH AR, EtmbEaX2m%
ZFR,

Oh =1.2V

1Th=1.1V

2h =1.0V

3h=0.9V
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£ 712.R7T FEBRFRIEHA (£)

fir FB E-Lid 8/ e
10-9 LOGISYSREF_DIV_PWR |R/W Oh % BiB% SYSREF RiBRZNEBEMMEIIE, EHA , X RAHEHIE
_PRE mHE.
8-7 LOGICLK_DIV_PWR_PR |R/W Oh REZENSAER RN EIE, A, XNE R
E &
6-4 LOGISYSREFOUT PWR |R/W Oh 1X4t34 CML #&X1&E LOGISYSREFOUT HY%i HiZhR ( H b H %
RNBBEZFE ). B, HENEEIERES,
3-1 LOGICLKOUT _PWR RIW Oh 1R4t3 CML #3R1&E LOGICLKOUT Bt Ih R ( Hftf g2
BZFER ). EEA, XNMNREhERES,
0 LOGISYSREFOUT_EN  |R/W 1h BB SYSREF # H&hes,

7.5.1.8 R8 & 178k ( W% =8h ) [EI = 0120h]
K 7-13B7RT R8,

REEPC &R,
3R 7-13. R8 HEFRF R A
f FB £l g k|
15-9 KIFE R Oh FZFEBRERER 0x0,
8-6 LOGICLK_DIV_PRE RIW 4h REZ B IMBBNTAD S E, MO ABRNAEHLTNTRET
3.2GHz. ¥ LOGICLK_DIV_PRE=1 i , A EEFEFE R79 K
A {E 0x0005 , ¥ R0 4F2 7 & 0x0060 ( LOGICLK_DIV_BYP2=1 ,
LOGICLK_DIV_BYP3=1) , BRT5I{ELL5 89 LOGICLK_DIV_PRE f&
FRE,
1th=/1
2h=/2
4h=/4
5 LOGIC_EN R/W 1h B H LOGICLK %% ( LOGICLKOUT, LOGISYSREFOUT ) .
FHZMIRE R 0x0 222 FHATA LOGICLKOUT
LOGISYSREFOUT H.3& , M7 & H f i s/ E RE L M IR ZS o
4 RIKE R/W Oh HZFBERERN 0x0,
3-2 LOGISYSREFOUT_FMT |R/W Oh %% LOGISYSREFOUT % tH#y % HIR ) 2848 Ko
Oh = LVDS
1h = R&
2h =CML
3h=RE
1-0 LOGICLKOUT_FMT R/W Oh 3% LOGICLKOUT % Ky HIRZh 2848 K,
Oh = LVDS
1h = RE
2h =CML
3h=RE

7.5.1.9 R9 788 (¥ =9h ) [EfL = 0020h]
£ 7-14 2”7 R
REFSC B,

46
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R 7-14. RO FEHRFRUHA

f FB £ air k|
15-14  |SYSREFREQ_VCM RIW Oh 1% & SYSREFREQ 5|[HIMABERRE. HFXIFRH/EWMA , BA

BRRE ; EXTERBEWMA , TS AREH IR , th ATzt
AfRiE. SYSREFREQ DC 5|EBEMFE 0.7V Z VCCSEEA ,
SBERPMNBEXESER.
Oh=1.3V
1h=1.1V
2h =15V
3h=B&H

13 SYNC_EN R/W Oh BRAMBNESER  HATEANMERRERK, ATS8HM4
B, R SYSREF_EN = 0x1, MA TR,

12 LOGICLK_DIV_PD R/W Oh # M LOGICLK £5128, LOGICLK M2 s RiER ARS. BTHES
id LOGICLK £ 3Rgsad i 4 BB E

11 LOGICLK_DIV_BYP R/W Oh 4233 LOGICLK_DIV %3788 , SMEEEM LOGICLK_DIV_PRE %57
B83K18 LOGICLK #, RI{X7E LOGICLK_DIV_PRE=1 £ , &
AEM LOGICLK B£8R 1 NS HRz —. EXH 1 24 , FERIT
UTER,
1.i% & LOGICLK_DIV_PRE=1
2. BIRIGE 7R R79 RIENE 0x0005
3.4 R90 42 H 0x0060 ( LOGICLK_DIV23=1 ,
LOGICLK_DIV_DCC=1)
4 3% & LOGICLK_DIV_BYP=1
MRFFHE LOGICLK WE S AR 1, M BLFZAIRENR 0,
Oh = /5 LOGICLK %785
1h = 4553 LOGICLK %578

10 KFE R/W Oh FZFERERERN 0x0,

9-0 LOGICLK_DIV R/W 20h RE LOGICLK #8528 &, M LOGICLK_DIV_PRE 12#tH & X AR
LU < 3200MHz. B K LOGICLKOUT SR %I < 800MHz , LA
SIRIERR .
Oh =R
1h =R
2h=/2
3h=/3
3FFh = /1023

7.5.1.10 R11 F7#8% ( ¥ =Bh ) [£{ = 0000h]

K 7-15BRT R11,

REFCE R,
£ 7-15. R11 FEH/FZRHHA
fir Ex R L] A8
15-0 rb_CLKPOS R Oh 7% CLKIN F5 L HnfEMX F SYSREFREQ LHRRIRER

ZIRERI LSB FF a7 MSB &R, B MuEBHAR CLKIN F5

B —/N#E#F , B SYSREFREQ_DLY_STEP FEHE MR R,
rb_CLKPOS M8 — U MGG —UHAREFEMRS , ERERED
BRAFZHTHARFEME, CLKIN EFARHEM LSB F| MSB A MR
ENNESNMNFIRE , SIFLRFATHAM, REH CLKIN EFRH
LB K CLKIN 5 EHMER S K7 ATt H SYSREFREQ_DLY
WE , NMEXREBIEK SYSREFREQ 5| £ SYNC ESHRE
A ) AR SR D

7.5.1.11 R12 %788 (% = Ch ) [E1Z = 0000h]

R7-16 2”7 R12,
REZCE R,
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£ 7-16. R12 R FRIH A

fr

FB

Eic)

s

8

15-0

rb_CLKPOS[31:16]

R

Oh

rb_CLKPOS & MSB.

7.5.1.12 R13 %88 ( f"#¥ =Dh ) [£1Z = 0003h]

K717 8T R13,

REIEBCE &K,
£ 7-17. R13 HERFRIH A
fr e ] ufy 88
152 | REBE R oh FZFRHEEN 0x0,
1-0 SYSREFREQ_DLY_STEP |R/W 3h i% & SYSREFREQ BEFFERMNERTHNS K , BT

SYSREFREQ # AR MET A BHR. BT KNIEEMETE A
ET4HECLKIN MENZATALS K. SLETEIFE-LESE, N
ERIZHMEEE(L, MR CLKIN MEREESTEES , WRANWE
BESKERSENMUEHRBELNE CLKIN LA R AR, 8
2, ElX, @ENWERSKHHES  AEANTFRIMISK , BX

HFZKE PVT LN EERENEK,

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 57588 ( ¥ =Eh ) [£1Z = 0002h]

K718 ERT R14,

REFC R,
& 7-18. R14 FHERFRULHA
fr FEB Eid] |/ k|
15-9 KRIFE RIW Oh JiZFBERERN 0x0,
8 SYNC_MUTE_PD R/W Oh S4B& SYNC #= (SYSREFREQ_MODE = 0x0) #i[E] SYSREFOUT
F LOGISYSREFOUT 5| B & 4. BT SYNC #EtheE
{I SYSREF 48 , Rt B S REEHE 2T , L ATREZNBRIA
{EO
7-3 KIFE R/W Oh FiZFBEREN 0x0,
2 CLKPOS_CAPTURE_EN |R/W oOh BREOLEE , ZBBEAHIK rb_CLKPOS HESHEHMANT
SYSREF 3R BBt B
IR B B , APUBETE Y SYSREFREQ_CLR i S8 F R
B R KB P RERE OB,
BME N{LER/E , SYSREFREQ 3IB LIS — 4 L FHn itk 38
3;{0
RSB AR T LIREFR , % SYNC F SYSREF #H
TEERRHRBEANAIER SYSREFREQ 558, BEAMEMN
SYSREFREQ_DLY {&/& , SHZ iR E S 0x0 LR ATBLR A B
$, MR SYNC_EN =0 H SYSREF_EN =0, M&ZMIZMHE ,
FEABEOBE,
1 SYSREFREQ_MODE R/W 1h % 4# SYSREFREQ B|EI#y3h &g
Oh = SYNC 3|}
1h = SYSREFREQ 3|
0 SYSREFREQ_LATCH RIW Oh £ SYSREFREQ BIfIfI 5 — 4 EF5R |, A% SYSREFREQ R
EREBBEESEF, TETIRE SYSREFREQ_CLR=1 XEKRZBiF.

48  REXXHERE
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7.5.1.14 R15 5788 ( ¥ =Fh ) [£1Z = 0B01h]

2% 7-19 £ 7 R15,
IJ/E/L,\%%O

% 7-19. R15 FERFRINHA

fir FB

Eic)

s

8

15-12 | REKE

Oh

HEFBREN 0x0o

11-10 SYSREF_DIV_PRE

R/W

2h

RE SYSREF &8ss, & KR HBM < 3.2GHz,
Oh=1/1

1th=/2

2h=1/4

3h={RE&

R/W

1h

REFBREN 0x1o

SYSREF_EN

R/W

1h

JBH SYSREF ¥%%£ ( %4 SYSREFREQ_MODE = 0x0 #i& /3

H SYNC TR& ) . WZMIZER 0x0 2L EAFE SYNC,
SYSREF Mat¢h{y BiHIREHE , NMEZBR SYNC_EN Z A HAth i
B/EEEHIIRAS . MR SYNC_EN = 0x1 , /% SYSREF_EN iR
A , SYNC %é%ﬂﬂﬁ*ﬁ?ﬁ%ﬁ%%%ﬂ??}ﬂk

7 RIE

R/W

Oh

FizFBRERN 0x0,

6-1 SYSREFREQ_DLY

R/wW

Oh

RENED SYSREFREQ EEHIER&LE S K, S MNERLR
SKELER —EH SYSREFREQ E51ER , EREET
SYSREFREQ_DELAY_STEP x SYSREFREQ_DLY_STEP. %
SYNC R , LR rb_CLKPOS EREEZFERME , NH
2 SYNC S5 X F CLKIN E5 KRN Ert 8 FMERFHEER,
1£ SYSREF R4 ERT , ZFBNETHEEKERER. KT
Ox3F WELTH. HTRANESEESHNIERS K , AtER/IWE
i, RANEEEN PVT AN ESKELNER, BXERSKITE
SRMFMRER , ESRABIERSEEY TICS Pro BLE X #.

0 SYSREFREQ_CLR

R/wW

1h

jEBX SYSREFREQ_LATCH ¥ £ 17 SYSREFREQ E5HR$
Bt F. fEBR SYSREF AARBERN 2 AWRAEERT | FixfR
BHNEEFIFHAE SYSREFREQ S5 RIFNEKET , NTIEE
SYSREFREQ_FORCE HRZS. 1ERTT SYNC Skt 4h{u BFIRIRIE
28, BIUEBEIERZN R

7.5.1.15 R16 F1788 ( W = 10h ) [E{L = 1005h]

é% 7-20 £ T R16,
B 2CE XK,

£ 7-20. R16 H17R8FBRiX A

fr FB

g

WEA

15-12 SYSREF_PULSE_CNT

R/wW

1h

MNERORR £ RER T ERBOT B THRE. R REREN
SYSREF ﬁ'ﬁﬁﬁﬁmﬂ’“ﬂ’m‘ﬁ&%ﬁ Eitt | BRoPRREE RS R SRR 25 5
%F SYSREF £41 ’fﬁ‘lHﬂE’JE"‘“klﬁﬂ nx,
Oh=R&
1h =1 MkF

= 2 Mo
Fh = 15 Nk

11-0 SYSREF_DIV

R/wW

5h

iR B SYSREF %#/i28, B SYSREF_DIV_PRE 124t & K@ AR
MR < 3200MHz, & K ¥ H SR MM < 100MHz, {REET IR L%
gt , FATFTHSM ( 5= <50% ) o

Oh =1R&

1h={#&

2h=/2

3h=/3

FFFh = /4095
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7.5.1.16 R17 %88 ( ¥ =11h ) [E{L = 07FO0h]
721 £R7 R17,

REIESCE &K,
£ 7-21. R17 FERFRIH A
& e ] uiy 88
1511 |REE R oh LT RHEN 0x0,
10-4 SYSREFO_DLY | R/W 7Fh 1% E SYSREFOUTO MER K £ BMERS K, BTHE
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q =127
3-2 SYSREF0_DLY_PHASE |R/W Oh ®EAT SYSREFOUTO iR & £ 2 EE A8 N A ES AT 4P I E XX AR
iz,
Oh = ICLK'
1h = QCLK'
2h = ICLK
3h = QCLK
1-0 SYSREF_MODE R/W Oh Fe%] SYSREF S5HEM AR , th3 SYSREF_DLY_BYP FE#

g, ESERTERRE SYSREF 45788 MER #9E4E SYSREF
B4, FEROPRAESBERT , SYSREFREQ SIH LB H LS N
SYSREF %4 R4GEHE ( I SYSREF_PULSE_CNT H#7E ) BBk
e, EHHEERT | SYSREFREQ BI M LB Bk F1E SYSREF %
Higd RAMNKT | B RRINES SR EBIER,

Oh = &4

1h = kPR S

2h = F4KES

3h={#%

7.5.1.17 R18 &178% ( fR® = 12h ) [E{L = FEOOh]

F 722 ER7 R18,
R [E ECE R,

3+ 7-22. R18 FEesF R A

fr

FB

e

g

WA

15-9

SYSREF1_DLY_|

R/W

7Fh

RIE SYSREFOUTO MER A £ SRV IER S, BAHR
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q =127

8-7

SYSREF1_DLY_PHASE

R/W

Oh

REAT SYSREFOUT1 XEIR & 4 BR EE i 2R 49 P AR ot 4P 49 IE X 4R
firo

Oh = ICLK'

1h = QCLK'

2h = QCLK

3h =ICLK

SYSREF0_DLY_Q

R/wW

Oh

WE AT ERIEER QCLK 38E, %% 2 SYSREFO_DLY_| +
SYSREFO0_DLY_Q = 127

7.5.1.18 R19 F7#88 ( f"® =13h ) [E{L = FEOOh]

R19 &k 7-23 Fi 7R,

REZC &R,
£ 7-23. R19 1788 F Rk A
fir Ex P L] 88
15-9 SYSREF2_DLY_| RIW 7Fh WEATERIERN ICLK 38E, SPU%E SYSREF2_DLY_| +
SYSREF2_DLY_Q = 127

50 EXXHRE
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3 7-23. R19 FER/FRHA (&)
uiy 88
RBAT SYSREFOUT2 XER % 4 88 8 7 A B2 9 PN 46 88 19 4 49 IE 5048

i,

Oh =ICLK'
1h = QCLK'
2h = QCLK
3h = ICLK

WERTERIERN QCLK 3BE. SJUHE SYSREF1_DLY |+
SYSREF1_DLY_Q = 127

i FH £
8-7 SYSREF2_DLY_PHASE |R/W Oh

6-0 SYSREF1_DLY_Q R/W Oh

7.5.1.19 R20 F7788 ( % = 14h ) [E{L = FEOOh]
#* 7-24 £R7 R20,

RERCE R,
£ 7-24. R20 HFFERFRIA A

& ey ] uiy A

15-9 SYSREF3_DLY | R/W 7Fh 1% E SYSREFOUT1 EER K EBMNERS K, BTHE
SYSREFOUT1_DLY_| + SYSREFOUT1_DLY_Q = 127

8-7 SYSREF3_DLY_PHASE R/W Oh REBAT SYSREFOUT3 ZER X £ 25 E ERT 5 N iE ST AT4P Y IEXX AR
iz,
Oh = ICLK'
1h = QCLK'
2h = QCLK
3h =ICLK

6-0 SYSREF2_DLY_Q R/W Oh WBEATERERN QCLK 38E, HPUHRE SYSREF3_DLY_| +
SYSREF3_DLY_Q =127

7.5.1.20 R21 &% 8% ( fR# = 15h ) [EfL = FEOOh]
& 7-25 2R T R21,

BREESCE R,
& 7-25. R21 HHEEFBIHSA

ks %a £y Lk

15-9 LOGISYSREF_DLY _| R/W 7Fh WEATERERNZEE ICLK BE., BIHE
LOGISYSREF_DLY_I+LOGISYSREF_DLY_Q =127

8-7 LOGISYSREF_DLY_PHA |R/W Oh %EMAT LOGISYSREFOUT MR & 4 25 B E A 25 A N H 3 At 4 A9 IE

SE SEARAY o

Oh =ICLK'
1h = QCLK'
2h = QCLK
3h = ICLK

6-0 SYSREF3_DLY_Q RIW oh BEATERIERN QCLK 38E, HF%HE SYSREFX_DLY_| +
SYSREFx_DLY_Q = 127

7.5.1.21 R22 1788 ( f"® =16h ) [E{L = 0800h]
& 7-26 £RT R22,
REEC E &R,
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3+ 7-26. R22 HFFRiA A

& e ] uiy 88
15-14  |SYSREF1_DLY _SCALE |R/W Oh 1% & SYSREFOUT1 MR K £ SAAEEE, BIFAMLAESMEH
TRE,

Oh = 400MHz £ 800MHz
1h = 200MHz £ 400MHz
2h = 150MHz £ 200MHz
3h = {RE&

13-12 SYSREFO_DLY_SCALE |R/W Oh RE SYSREFOUTO MR R A BRHSIRSEE . BRIFAL A HERRIMR
TRE,

Oh = 400MHz % 800MHz

1h = 200MHz £ 400MHz

2h = 150MHz £ 200MHz

3h={RE&

119 |SYSREF_DLY_DIV RIW 4h BEHER KA BN , WEARLAERARNIDE & £ 859 %
£, RTHIENANESRE.,

Oh=/1 ( 0GHz E 1.6GHz )

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

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

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

8-7 RIFE R/W Oh FZFBREREN 0x0,

6-0 LOGISYSREF_DLY_Q R/W Oh RE LOGISYSREFOUT R R EBRMIER S K, HIHE
LOGISYSREFOUT_DLY_| + LOGISYSREFOUT_DLY_Q = 127,

7.5.1.22 R23 1788 ( fW® =17h ) [E{L = 4000h]
£ 7-271 7R 7 R23,

REF)C SR
& 7-27. R23 B FRULHA
B £t =X \s ¥
15 TS_EN R/W Oh BARLREARBES. E40EAREARBERITEER (TS_CNT_EN)
DU#EAT R,
14 RIFE R/W 1h FZFBREREN 0x1,
13 MUXOUT_EN R/W Oh BA MUXOUT 5IRaBFRFEETF =5
Oh==3&
1h = ##%
12-7 RIFE R/W Oh FiZzFBREEN 0x0o
6 MUXOUT_SEL R/W Oh £ MUXOUT 5| zhaE,
Oh = 8iE N
1h = EiE
5-4 LOGISYSREF_DLY_SCA |R/W Oh iZE LOGISYSREFOUT MR X EBSHSNETE ., REFEMMLARETM
LE RHITRE,
Oh = 400MHz £ 800MHz
1h = 200MHz £ 400MHz
2h = 150MHz £ 200MHz
3h = RE
3-2 SYSREF3_DLY_SCALE |R/W Oh %E SYSREFOUT3 MR X £ 2R IMEEE . RN A IEFMEH
ﬁiﬁEO
Oh = 400MHz £ 800MHz
1h = 200MHz £ 400MHz
2h = 150MHz £ 200MHz
3h = RE
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3k 7-27. R23 FERFRHEA (&)

f FB® B3l af %A
1-0 SYSREF2_DLY_SCALE |RW Oh B SYSREFOUT2 R X £BHM=EEE, BIRALABSEMERE
TR,

Oh = 400MHz £ 800MHz
1h = 200MHz £ 400MHz
2h = 150MHz £ 200MHz
3h = {RE&

7.5.1.23 R24 78 ( fW# =18h ) [E{L = 0000h]

2% 7-28 £ 7T R24,

IJ/E/L,\%%O
3*® 7-28. R24 HEHFRUH

% FE E3] Y L
15-14 | R@E R Oh FZZEHRE S 0x0.
1312 |R@E RIW Oh LT EHRE S 0x0.

11-1 rb_TS R Oh R L REARSENEIRE,

0 TS_CNT_EN R/W Oh BREREABBRITHE. Y95 HREARE (EN_TS) FAREHER

ﬁﬁo
7.5.1.24 R25 T 8% (W% = 19h ) [Ef = 0211h]

F7-29 ERT R25,

EZECHE R,
£ 7-29. R25 FHiFsa 7B A

fr Ex %R My a8

15-7 AEE R/W 4h FZFERIRERN 0x4o

6 CLK_DIV_RST R/W Oh SNENHS IR, WREETIREPER T HHSMEE , NER
B MBERTRURENSET , ARBRENERT, ¥4
SYSREFREQ_MODE = 0x0 B SYNC_EN = 0x1 B854 5
SYSREFREQ BIMBE S th &S I TR s, ZUES MRS
AT,

5-3 CLK_DIV R/W 2h CLK_DIV # CLK_MULT 2E—FE&H3IH.
M CLK_MUX=1 ( EHBER ) i , FABZTH.
M CLK_MUX =2 ( 28R E= ) #f |, ateh 250287 CLK DIV + 1,
CLK DIV HASSEEN 1 2 7, SEGEH 0 2L 45 8 3
e E R,
% CLK_MUX =3 ( fZ50884E= ) it , M8 ER CLK_MULT, ﬁ ®
BEN 1 F 4, BHETENSETERERSER | FREDEH
BER, BYEEN 0x1 E 0xdo

2-0 CLK_MUX R/W 1h AR E R 4h i A Th g
Oh = R 8
1h = e
2h = 2 40gs
3h = {2488

7.5.1.25 R28 F1788 ( fR® =1Ch ) [E1£ = 0A08h]

i% 7-30 £’ T R28,
IJ/E/L:\%O
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#% 7-30. R28 FERRFRINHA

f FB® B3l af %A
15-13 KRR R Oh FiZzFBEEN 0x0o
12 VCO_CORE_FORCE RIW Oh 58 429725 PLL A9 VCO A VCO_CORE #%EME, SIS EREE
FEEZFE , BUEERRAZTERBERERE,
11-9 VCO_CORE R/W 5h % VCO_CORE_FORCE=0 it , 57 A T3 MEs B/ VCO,
% VCO_CORE_FORCE=1 % , 584l fHiZ VCO W#&,
ENBEEXRETETENZFTERHATHRE , ERFRTATREREN
SR ERIER A,
8-0 KRB R/W 8h FizFBREN 0x8,

7.5.1.26 R29 &% 8% ( fR% = 1Dh ) [E{ = 05FFh]

+&7-31 7”77 R29,

REZCER,
£ 7-31. R29 FiEeaFBiiHA
iz e E3] s e
15-13 RIFE R Oh FZFERRERN 0x0,
128 |RHE RIW 5h FETFREEN 0x5,
7-0 VCO_CAPCTRL R/W FFh BB FIMEBERARIR VCO i BTWRERE. MBAERRETE
ERTR , BTLUARFRREELERE,

7.5.1.27 R33 578 (WB =21h ) [E{L =7777h]
51% 7-32 B7R T R33,

IJ/E/L:\%O
£ 7-32. R33 H1788 F RN A
fir ELS P L] #8
150 | RBE RIW 7777h FETEHREN 0x6666, EEE , X5EMETRR.,

7.5.1.28 R34 1788 ( fR#® =22h ) [E{L = 0007h]
& 7-33 2R T R34,

REECE R,
£ 7-33. R34 1788 F Rk A
fir Ex P M 88
15-14 | RBE R oh FZFRHEN 0x0,
130 | kEBE RIW 7h FETEHRN 0x5, BIE , X5ERETFR,

7.5.1.29 R65 F1788 ( fR® = 41h ) [E{L = 65F0h]
i% 7-34 7R T R65,

IJ/E/L:\%O
R 7-34. R65 H 1R F BN A
fir LY 7 =y L
15-9 RIE R/W 32h FiZFERERREN 0x32,

54 XX R Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMX1906-SP
English Data Sheet: SNAS851


https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSU92
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU92&partnum=LMX1906-SP
https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com/lit/pdf/SNAS851

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LMX1906-SP
ZHCSU92 — DECEMBER 2023

3k 7-34. R65 FERFRHEHA (&)

fr

FB

Eic)

s

8

8-4

rb_VCO_CORE

R

1Fh

f&4M3: VCO M EISE, R3IHAEMME , VCO KB FUBE.
Fh =VCO1

17h =VCO2

1Bh =VCO3

1Dh = VCO4

1Eh =VCO5

3-0

AE

R/W

Oh

FEFBREN 0x0o

7.5.1.30 R67 1788 ( % =43h ) [E{L = 50C8h]

£ 7-35 8’ RT R67,

RERCE R,
3+ 7-35. R67 HiFEF R A
& ey ] uiy A
15-0 | RIHE RIW 50C8h LT ERBEN 0x51CB, BEE , X5EMETH.

7.5.1.31 R72 1788 ( W% =48h ) [£1L = 0000h]
# 7-36 ER7 R72,

BREZESCER,
% 7-36. R72 FERFRIHLHA

fr e Y] iy ¥

15 KB R oh FEFRHEREN 0x0,
14-3  |kWE RIW oh FEFBRHEREN 0x0,

2 SYSREFREQ_FORCE R/W Oh REIZAHER SYSREFREQ 5 LBESBETENITH , HEH

SYSREFREQ 3I|H# L 9 /A 5515 S 41 728
1-0 SYSREF_DLY_BYP R/W Oh LSRR X EBEEN, EFEEERT (SYSREF_DLY_BYP

Oh=EREREATEE , EPUAREXTER
2h=EFAEBEATER

=0), ERAEBATEEERNROP L ESBER (KEBERX) |
HEFHBERNTHER, XEEXRATRNERG, EELEER
T, MR T LAE JESD $2URES M SYSREF ZER |, NIES

iR B SYSREF_DLY BYP =1 HREBERX FTHRIERKE
BEERN , U KIBRESFBRIERE. £EMERLT , BdgE
SYSREF_DLY_BYP =2 ¥} SYSREFREQ S8 EENFIER £ 4

8% , TR E SYSREF #ith #8433 F CLKIN B E ;
HNERBEXNEHSF D MESHMN M SYSREFREQ {2 B A T4
KR, BALM T RSN AER,

1h = EFRERA TEH

3h={RE

7.5.1.32 R73 1788 ( fR® =49h ) [E{Z = 0000h]
£ 7-37 &R T R73,

REFCE R,
K 7-37. R73 HE88FRiHHA
i Ex %R s L
15-13 REE R Oh FZFERRERN 0x00
120 |RBE RIW oh FETEHREN 0x1000, EEE , X5ENEFR.,

Copyright © 2024 Texas Instruments Incorporated

EXXHRE 55

Product Folder Links: LMX1906-SP

English Data Sheet: SNAS851


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSU92
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU92&partnum=LMX1906-SP
https://www.ti.com.cn/product/cn/lmx1906-sp?qgpn=lmx1906-sp
https://www.ti.com/lit/pdf/SNAS851

13 TEXAS
LMX1906-SP INSTRUMENTS
ZHCSU92 — DECEMBER 2023 www.ti.com.cn

7.5.1.33 R75 %188 ( % = 4Bh ) [£1Z = 0006h]
# 7-38 £R T R75,
REEC SR

#% 7-38. R75 FERFRINHA

fir FB B3] . KivA WA

15 rb_CLK2_EN R Oh BT S

14 rb_CLK1_EN R Oh EEEEES

13 rb_CLKO_EN R Oh EEEITEES

12 rb_ MUXSEL1 R oh EEEITEES

11 rb_ MUXSELO R oh B3 | R S

10 rb_LOGIC_EN R oh BT ES

9-8 tb_LD R Oh 125028 PLL S{ER NS B,
Oh = F#E ( VTUNE ¥ )
1h = RZ
2h = 8i%E
3h = R9{E (VTUNE HEBF)

7 rb_DIVSEL2 R oh B 5| IR S

6 rb_DIVSEL1 R Oh BB B AS

5 rb_DIVSELO R Oh EEE S

4 rb_CE R Oh EEEITEES

3-0 KT R/W 6h FiZzFBREEN 03, BEE , X5EENETR,

7.5.1.34 R76 &178% ( fR® = 4Ch ) [EZ = 0000h]
& 7-39 £7RT R76,

REZCER,
& 7-39. R76 FiFea 7B HA

iz e E3] s e

15-4 KIE R/W Oh FZFERRERN 0x0,
3 rb_ PWRSEL2 R Oh B35 5| AR 7S

2 rb_ PWRSELA1 R Oh B2 5| HR 2

1 rb_ PWRSELO R Oh B2 5| BR 2

0 rb_CLK3_EN R Oh i 5| BIARZS

7.5.1.35 R86 F1788 ( fW# = 56h ) [E{i = 0000h]
& 7-40 £7R7 R86,

BREECE &R,
& 7-40. R86 FiFRFRULH
fir 7B Eic) "/ W8
15-3 RIFE R/wW Oh FZFRERERN 0x0,
2 MUXOUT_EN_OVRD R/wW Oh TR
1-0 REE R/W Oh FZFERIWEN 00,
56 BT Copyright © 2024 Texas Instruments Incorporated
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7.5.1.36 R90 F 788 ( A% = 5Ah ) [£Z = 0000h]

£ 7-41 2”7 R0,

RERCE R,
£ 7-41. R90 FF2FRiA A

& e ] uiy 88

15-8 | RWE R oh LT RHEN 0x0,

7 REE RIW oh ZFRHEN 0x0,

6 LOGICLK_DIV_BYP3 R/W Oh R LOGICLK_DIV_BYP=1, MR ZMIEER 1, BENRNIZE R
OO

5 LOGICLK_DIV_BYP2 R/W Oh MR LOGICLK_DIV_BYP=1, MRFZMIRER 1, BNNIRER
00

40 KB RIW oh FZFRHEN 0x0,
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8 BRI X

8.1 B4k

TI 2EKEBNTT A T EMEHERIE S A IEREH X 2543 TRTE
* 8-1. FRITENERH

I8 %@ Y

PLLatinum™ Sim i B EER T O s
ERRERERAR B AEHEFES L

TICS Pro s SHAPREE GUI J S TR,

8.2 NI EFHEA

BERRXEENREA , HSME ticom ENRMFmXHER, QEEL#TIMN  BAUSEARK>"RESENE
B, AXEUNEARE  BEFEACEITXETEENETILIER.
8.3 XFRIK

TIE2E™ XX FREZEEIBMNERSZERH , TEENTRLRERE, 2T WIENEETMRITHL. BR
DABREHRHECHRE , REMENRERITAR,

BENNETHSNARERERBHE, XERNEHATHE TI BAAE , HEF—ERB TI WA ; H2E T
H AR
8.4 B#R

PLLatinum™ and Tl E2E™ are trademarks of Texas Instruments.
mEERESNESBFEENI,
8.5 BB RS
EpEEARER (ESD) 2MIFXANER B, EMMUES (T) BB ELWHAPHIERELIEFTIEERER, MRETETERNLE
A ARERF , THSRTER B,
‘m ESD WA N ESHM/ P NMEEERE , KEBNS4HE, BENERERTHEFAZZIRT , XERNFEEAHNS
BEUHATESSHEEFSEEMHARTHEE,

8.6 RiF®
TI RiEX ARBRIIEHBRET RE, BEFBEBRATE L,
9 BiTHEidRKk
X LETAR AN B A e S H B iR A TTRE R E
A 18T AR 7= 1
December 2023 * B RITIR

10 AL, HEMAITHES

TRREIENM, HRMTHEE. XEFEREERFTANSHEE, BWENEXE , 8F57TEA , B
T X ITET . BREBBEBROIIERRE , FERELMNHSHE,
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PACKAGE OUTLINE

PAP0064E PowerPAD™ TQFP - 1.2 mm max height
FRRIAST TCOGRIARDFE AK FRABK
0%
PIN 11D 64 NOTE S
N\ (00000000000800]
1= ——48
= —
o = i
NOTE3 —] =
= —
= 1
; ’ 33
al [IUITUOUTOTUT Y =2
| sox [05}—| |~ 6ex 027
1 4x[75 | (& 0.08® [C[A[B]
= E
[ \
jj/',\a C AR AR SEATING PLANE
(0.127) 7/\SEE DETAIL A — 1.2 MAX
TYP
17 32
nnnnnnnnnnanna GAGE PLANE
16— ! =3 '
— i F—
= = o7
— i = 075
| m—  —
608 o—f_ | __ 6 | _ _ = ’
g y = e
— | =
—] ‘  — |
—] } =
1= ‘ 48
LA
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
PAPO064E PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

()]
NOTE 8

6.08)
SYMM
¢

. W@Hﬁ%mﬂg

SYMM o 650 o o E J (114)
@—L— ——f————‘+ —————— =— (1.3TYP)
! ) o (o] o (o] —
: f
60X(OA5)T% °o o i °o o
==l e
16 1. |
|

©®0.2) TYP ! !
ﬁ% LT ——
| |
METAL COVERED
SEE DETAILS
(13TYP) BY SOLDER MASK

‘ (11.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:6X
0.05 MAX
ﬂ 0.05 MIN ﬁ
ALL AROUND r ALL AROUND _ \h
METAL il SOLDER MASK
EXPOSED METAL—_| [OPEN'NG
\ |
EXPOSED METAL !
~_ ! NMETAL UNDER
SOLDER MASK Lo SOLDER MASK
OPENING
NON SOLDER MASK SOLDER MASK
DEFINED 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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PAPO0064E

EXAMPLE STENCIL DESIGN
PowerPAD ™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

METAL COVERED
BY SOLDER MASK

64X (1.5) ﬁ
i1

64X (0.3) f

(R0.0S)TYP% of oo ! oo
L 65 |

(06.08)
BASED ON 0.125
THICK STENCIL

SYMM
¢

100% PRINTED SOLDER COVERAGE BY AREA

SOLDER PASTE EXAMPLE
EXPOSED PAD

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 X 5.14

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL

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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMX1906PAP/EM ACTIVE HTQFP PAP 64 250 RoHS & Green NIPDAU Level-3-260C-168 HR 25t0 25 LMX1906
PAP/EM

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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.
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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 R ——
(¢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.
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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 = T, 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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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.
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