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muxout [_| 1 :______________________________7 48 |_] SYSREFOUT2_P
|
ce [] 2 : | 47 |__] SYSREFOUT2_N
|
SYSREFREQ_P [ | 3 : | 46 |__] muxseLo
|
SYSREFREQ N [ | 4 : | 45 || MUXsEL1
|
VCC CKIN [ | 5 : | 44 |__] LocIC_EN
|
oo [ | e : | 43 |__] LoacicLKouT_P
|
ckNnP [| 7 : | 42 | ] LocicLkouT N
|
|
CLKNN [ | s | oAP : 41 [ Jonp
oD [| 9 : | 40 | ] vec_Loaicik
|
PWRSELO [_| 10 : | 39 |__] LocisysreFouT_p
|
PWRSELT [_| 11 : | 38 |_] LOGISYSREFOUT_N
|
pwrsEL2 [_| 12 : | 37 |_] bivseLo
|
ne [ ] 18 : | 36 |__] DIvSEL1
|
sck [_| 14 : | 35 |__] DIvsEL2
|
soi [_| 15 : | 34 |__] sysReFouT1_P
|
cs# [ 16 L ________ | 33 |__] sysreFouTt_N
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JESD204B/C 7R —rHDZHE) SYSREF FR AT, N> 50Q AC #EE %N
3 SYSREFREQ_P EEIF B E721L GND ~D=r 7 o4, 1.2V ~ 2V O EEZ E ST A
N5 AC BLUDC fEEEY AR —FLTWET,
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&5 LR A7) G|
JESD204B/C V" R—hH D78 SYSREF Zxk A1), WNEkd 50Q AC #EA %N
4 SYSREFREQ_N FRRAHFEIE £721% GND ~Da 5o, 1.2V ~ 2V ORI EE A EEZ T A
5 AC BXODC fEEEYR—FLTNET,
2.5V ERICHGLET, T KREVar T o4 @ IE 1uF <0 10uF) L35y
5 VCC_CLKIN PWR ORI v b RF IRHHg= 2 (@1 0.1uF LA F) ZBLE 452 &2 4
BLUET, KA T U, EopbBin - BT chilE TxEd,
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9 GND GND INBDOE AT TR ICERLET
10 PWRSELO I vy E—=RCTHABHALVEBIRLET,
11 PWRSEL1 I By B—RTHABHL IV ERIRLET,
12 PWRSEL2 I vy =R CTHAHEBEIL NV EBIRLET,
13 NC NC PEe7a L (1kQ 51 CY T RICHERT)
14 SCK I SPl /a2, @A =% A0 CMOS A, fk 3.3V 22 F ANvE,
15 SDI I SPl ¥ —# A /), A =X 2D CMOS Ay, ik 3.3V &% 7 AET,
SPI Fv7 EL 7k, @A =& AD CMOS AJ1, fick 3.3V 3% 1F AvE
16 CS# I +
17 CAL I RELM TR THASNEXYYTL—var b,
JESD204B/C ¥R —kijiF 7S SYSREF CML H/)~<7, 0.6V ~ 2V 71
1 YSREFOUTO N : : . .
8 SYSREFOUTO_| ° 75~ N RHTIET AC 5L0F DC Ak H—hLET,
JESD204B/C " R—hajit o728 SYSREF CML H71-X7, 0.6V ~ 2V »~7'1n
19 SYSREFOUTO_P ° 75~ VRHIFIET AC B5E0F DC Ak H—hLET,
2.5V BIFICEIL £, LV REWV = F o4 GEFEIE 1uF <° 10pF) &84y
20 VCCO01 PWR YOI Yo b R RHIR=Y 7 o4 (@F X 0.1uF BUF) ZEE 35244
PLES, KERIVTUHT, BrnbD LN IR B T £,
21 GND GND TNBDE AT TN L ET
29 CLKOUTO N o %iﬁﬁuy7ﬁﬁf§7oa%§°:jci{~7°y :v?&ﬂj?}fxﬁ?(} HA I
- &L, AL T %70 F L0 RETT, AC Iy TV T INLEETT,
23 CLKOUTO_P o %E?Dyﬁuﬂﬁ§700%§°;/£i7tf7°‘/ :V%%?T‘\??Q HRPTENEIICN
L, WA T 7 a7 LA EETT, AC Iy PV 7 BLETT,
24 GND GND INHEOE NI TR IR LET
25 CLKO_EN I &R T v 2V 2 DU L LU E T,
26 CLK1_EN I TERIH T v 1V E G ML E T,
2.5V BIFICHEE L ET, KO REV I T oY @H1E 1uF R 10uF) L3651
27 VCCO1 PWR Y OWELITT YU RE Rt = 7o (BRI 0.1uF BUF) ZRLE 352 a4
RLET, KEEIUT VT, B LB G FTICELE CEET,
28 GND GND INBDOEANITTURITE R LET
29 CLKOUT1_N 0 %@Wﬂyﬁ{lm/fﬂo%l{fzii:7 N :rl/ﬁ&.'l'.zjfxvsg)g HENEBRIICN
L, WAL T %70 T LA EETT, AC Iy 7V 7 BB TT,
30 CLKOUT1 P 0 Zfhray s T, K ATA—T 2 a2 T, 50Q L2 N ERRIICA
- WL, DAL 7 %70l T ARG TY, AC Iy TV 7 RLETT,
31 GND GND INLOE NI TR IR LET
ZOE T 10nF D= T U T GND [IA AT HIET, ’HAE T—N T
32 VBIASO01 BYP .
W7 /A RMERE A HBILE T,
JESD204B/C 7R —hfiFd7=s) SYSREF CML H /<7, 0.6V ~ 2V O7'1
33 SYSREFOUT1N © 757 VAHIEET AC 5L DC fiA%HR—FLET,
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&5 AF zA7() SHBH
JESD204B/C ¥7R—NilFD3EE) SYSREF CML H /)27, 0.6V ~ 2V D71
4 YSREFOUT1_P - : ’ .
3 SYSREFOUT1_ © 75~ I AHIIET AC H5L0F DC fid k- H—hLET,
35 DIVSEL2 | EURERCIL, 23 JE 2R IR AL S B — R COJEEROME/ LR AR OME
BIRLET,
36 DIVSEL1 UM T, AR ETIIRERR TR TONEROMEEIIRRROMEE
BIRLET,
37 DIVSELO EUAER T, RS E T RES TR TON A ROMEEIIER R OMEE
BIRLET,
38 LOGISYSREFOUT N o Z# a7 17, CML £721% LVDS JERE &R FHE, 71/ T ARHEZ 2 [
- FHEE,
39 LOGISYSREFOUT P o ZE vy X7, CML £721% LVDS JE AR AT RE, 7' 07T ARHEZ (A
- FHEE,
2.5V EFRICHGLET, TV KREVar T U4 (@ IE 1uF <0 10uF) S35y
40 VCC_LOGICLK PWR LD IT v b RE IREHg= 704 (@13 0.1uF LUF) ZBLE T 52 L4 HE
BELET, KRR T T, Eunbd LB BBl B cE £,
41 GND GND TNBDE IS TR L ET
42 LOGICLKOUT N o ZEhyay 77, CML F£721% LVDS JENA IR ATRE, 7' 177 A ARE (A
- BT,
43 LOGICLKOUT P o =gy X7, CML £721% LVDS TERARINFIRE, 7' 00T AFRHE (A
- FHEE,
44 LOGIC_EN I vy E—RCORBT ¥ N DA F—T VT A AT—T )L,
45 MUXSEL1 I VL B — R TEIEE—R Ny 77 S JEER, FRIERRESREBINLET,
46 MUXSELO [ B TR TEIEE—R Ny 77, /A%, FRIIREREBIRLET,
JESD204B/C R —hiiF D3£H) SYSREF CML /17, 0.6V ~ 2V O 71
47 SYSREFOUT2_N © 75~7 MARIBIET AC BEU DC fA% I H— L ET,
JESD204B/C ¥7R—RlFD7EE) SYSREF CML H /127, 0.6V ~ 2V D71
48 SYSREFOUT2_P © 75~7 MAMRTEFET AC LU DC #6A &S HK—FLET,
TSR T— N CHRER /A AXMERER D720, 10uF BEW 0.1uF = F oY% 4f
49 VBIAS23 BYP HALTZOr % GND (23 /RALET,
50 GND GND INBDOE NI FURICERE L E T
51 CLKOUT2_N o By s HRT, BEATA—T v AL s Z T, 50Q BEHTA EEIICN
- L, WAL T %7 a7 T LA EETCT, AC Iy 7V 7 BLEETT,
52 CLKOUT2 P 0 EEay s HNRT, FE AT —T 2 ar 21T, 50Q AN RN
- WL MNAA L T %7 0sS NARETT, AC Iy F UL 7 BLETT,
53 GND GND INLOEANTT TR LET
2.5V ERICHEHIL T, KO REW a7 o4 (@F 13 1uF <0 10uF) &3FFice
54 VCC23 PWR YO IZY ¥ b RF IRE =504 (@71E 0.1uF LUF) 2B 952 L2 HE
BLES, KERIVTUHT, BrnbD LN -3 IR B TE £,
55 CLK2_EN I &R T v 2V 2 b U E T,
56 CLK3_EN I L lIIsa Wl o R B F (6.5 E A=
57 GND GND INBDOE AT TN IR LET
58 CLKOUT3 N 0 E# oy BT, K NTA =T a2 T, 50Q LA NERIICN
— WL, DAL 7 &7 ar T AeEETT, AC Iy T V7 BLETT,
59 CLKOUT3_P o B Oy I ST KA =T AL 72, 50Q HETE PERIC A
- WL, HOAA T %T7 0 s T AFEETYT, AC Iy TV T RVETT,
60 GND GND TNBDOE NI TR LE T
2.5V BIRICERLET, o REVTaLF o4 (@i 1uF = 10pF) LiEFicy
61 VCC23 PWR Y OMLIZY ¥ b RF R# =504 (BEIE 0.1uF LUT) 2B E T 52 L2 HE
RLET, RKEEIT UL, B LB FTICEL B CEET,
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® 41. EDOBEE (Fex)

B AR FA47M il
JESD204B/C HR—hmif d7H) SYSREF CML i /)<7, 0.6V ~ 2V D71
2 YSREFOUT3_N . . . .
® SYSREFOUTS © |5 ARMIET AC BEKDC #AEFHE—PLET,
JESD204B/C HR—hmi m7EH) SYSREF CML i /)<7, 0.6V ~ 2V D71
6 SYSREFOUTS P © 757 MANIET AC 550 DC #A%#R—FUET,
64 SYSREF_EN I v B —RHERL T, SYSREF 2y ar i A —7 T 1E—T NV LET,
DAP DAP GND Ry REHEHILET,
(1) 1= AJ.0=17).GND =277 F, PWR = &, BYP = /3 (/3%
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5 1
5.1 @ RAER
H S COBERERMPN (i oz gy) ¢
B/IME BRME BT
Vee FIEEIE 0.3 2.75 \Y;
ViN DC AJ7EJE (SCK. SDI. CSB) GND 36 Y,
Vin DC A JJ7EF#iPH (SYSREFREQ) GND Vee + 0.3 \Y;
ViN AC AJJFEJE (CLKIN) 2.1 Vpp
Ty PR BRI 150 °C
Tstg 1%@(%& -65 150 °C
(1) THERHR RERS ] DFLFHINDOEEITL, T/ SA AD KGRI BIEOJRIR L7225 ATREME DS SV 37, THERH R RKER 1L, ZIHDRMFIZRBWT, F
VL THEE BN RS LR ESNTEZ B 2 DD D2 A 5T AL AN IELEIMET A2 L2 BRI 2L DTIEHV EE A, fﬁéxﬁsﬁtm*&
DOFPANTH T [HESEBESA ) OFIASN TH A T2L. T 3AARERITHEREL 2 W ATREMER SV, T SAADEFEME ., FEAE, MEREIC 2
ERIFEL, T HAAADFEMEHD D A REERHVET,
5.2 ESD &4&
& i==ivA
AEEF 1 (HBM), ANSI/ESDA/JEDEC JS-001 (2 #E £2500
\Y e ., ycoe O _ \%
(D) R A A#EFET L (CDM), ANSV/ESDA/JEDEC 1250
JS-002 [ZHEHL, T ~_ToE @) -
(1)  JEDEC ®RF=Ak JEP155 |2, 500V HBM TiHAZHED ESD &7 0 A TR AR BIE R AR CHLLHES L TVET,
(2) JEDEC ®R¥=Ak JEP157 |2, 250V CDM T3 ESD BB/ mb A CL AR ML RN R RETH L LB ESILTVET,
5.3 HIRENMFRMH
B B X COBEREFFAN (FRZELBRD7RWOERD)
B/ME ATHE BARME| HAL
Vee BT 2.4 2.5 2.6 \Y,
Tc Ar— AR -55 125 °C
5.4 (B89 B 188
PAP (HTQFP) BT
= — v 2w o7()
B P—=V =T 1Y o B
Resa R0 8 BH A~ D B P 21.7 °C/W
Reuc(top) A —A (L) ~OEIRHT 9.1 °CIW
Reus BEA BB HA A~ DEHLHT 7.3 °C/W
Yir BEATR/NG Ll ~DEE ST A—H 0.1 °C/W
Y BEBERMSHAL A~ DRI/ T A—H 7.2 °C/W
Reuc(bot) AN Sr— A (&) ~DOEKHL 0.6 °C/W
(1) $ERBIOERF OBGHIAMEDZEMC SN T, [EEERBLIOIC Sy —COBGHESEHE] T TV r—ay /— 2R TLIEEN,
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5.5 BRI
2.4V £ Ve 2.6V, -55°C £ T £ +125°C, f3E¥EfHIE Ve = 2.5V, 25°CTOHLO T (FRIZEEIR D72 RY),
PRGA—F \ AN BME  BEE(E  BoKME| BT
HRER
BIREA, TXTOHJ1E SYSREF 34 1050
BIRAY T RTOMANAY F~TD 600
oo W () SYSREF 7347 A
HIRAY T TOHIF - SYSREF (347 265
BIFA @ 1
SYSREF
VAl —H T—K 200 MHz
fsvsrer SYSREF /)8 #: %k ;
g —% £—NK 100| MHz
At SYSREF JBAEAT v~ YA R foukin = 12.8GHz 3 ps
SYSREFOUT 45 ps
triSE SoH BV (20% 735 80%) CML 120 ps
LOGISYSREFOUT
LVDS 120 ps
SYSREFOUT 45 ps
teaLL St FAREE (20% ~ 80%) CML 120 ps
LOGISYSREFOUT
LVDS 120 ps
SYSREFOUT 0.85 Vpp
Voo I LOGISYSREFOUT | M- 04 Ve
LVDS 0.4 Vp
CML
Vsvsrerom | [HATEIE SYSREFOUT SYSREFOUT PW 0.8 v
100Q ZEh & fnf
SYSREFREQ v’
Vsysrerin | A JIHIPH AC EBhET 0.8 2| Vpp
Vem ANFEREE—R ;E?J 1202%%‘ DC #i& 1.2 1.3 2 \Y
SIS E
ray I N7
fin AJIJE B Ny 77 E—RDI 0.3 15@)|  GHz
P/ AIES (?LKlN_P F721X CLKIN_N T 7>z 0 10l dBm
RTEIR
A=A W]
four HH D 2 2 4534 0.15 6.4
four HH D e B NyT7 E—N 0.3 15@)|  GHz
four HH e 2 X2, X3, x4 3.2 6.4
four H A e LOGICLK i 1 800| MHz
tear F¥VT L — T a T/%jﬁﬁ?#yujvﬁy I!‘MZL?(iGZHSi/II-)I(f 750 us
feLkLout = 6GHz 6
OUTx_PWR =7
Pour | S o e 0 dBm
folkLout = 19GHz 3
OUTx_PWR =7
trise B B3R (20% A5 80%) foLkouT = 300MHz 45 ps
8 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated
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LMX1860-SEP
JAJSV8BBA — JUNE 2024 — REVISED MAY 2025

2.4V £ Vg £ 2.8V, -55°C < T S +125°C, FEHE( T Vg = 2.5V, 25°CTOHDTT (FHIFIRD7RD),

IRTGA—H T AN B/ME  BEYEE O RORfE|  BAT
traLL SEH TR (20% ~ 80%) foLkouT = 300MHz 45 ps
tmute SR ARET N OE BV DN T A 30 us

pave
tunmuTE S D 2— MIRBRIEE] ?Et/@i% L2 30 us
EHERIELRAF 20—
[tskew | | EEDOHINMDAF2—DRES Ta=-55°C ~ +125°C 2.5 10| ps
Atpy/AT R IAIEIRRIE D ZE ) Ry Ty B—N 0.02 0.06 0.1| ps/C
RyT7 Bk 180
toLy IR A TNAL F—R Ta=25°C 182 ps
FHR E—F 185
AR, DB ATYT R
NRyT7 e 5
w4, 12kHz ~ X2 T 16
Jokx £z 100Mhz OF 5y HEd fs, rms
. X3 FHig 21
X4 FHL 26
Todr— 1T 4K ?C:::BVG;; AL A 155 dBo/Hz
RyT7 Tl -159
JAR TaT ‘;%UOT,\;HGZGHZ‘ foriset =[5 15 -158.5 dBc/Hz
NFL FEFLAR (x2, X3, x4) -159.5
CML -150.5
JAX 7ay I?"OOOCI':'VII%I;K 0, VDS 515 dBc/Hz
four = 6GHz (&), Ny 77 E—F -25
H2 2 YR fout = 6GHz (> 7 /LU R), Ry T 7 Bk -13 dBc
four = 6GHz, > 7 VTR 2 43 -16
H1/2 x2 (fspur = 3GHz) -40
H1/3 AH IS I DY =2 2T YT 2 /FS;T;;;’GHZ 7 133 (fepur = 2GHz2) -50 aBe
H1/4 x4 (fspur = 1.5GHz) -54 dBc
IsPUR LOGICLK 75 CLKOUT ~ fspur = 300MHz (F£8)) -70 dBc
FUBN A B—T A2 (SCK, SDI, CS#, MUXOUT, CLKx_EN. MUXSELx, PWRSELXx, DIVSELx, LOGIC_EN. SYSREF_EN. CAL. CE)
High L~L A S8 IE SCK. SDI. CS# 14 33| v
Vig CLKx_EN. MUXSELx, PWRSELx,
High L ~L Ay £ DIVSELx, LOGIC_EN, SYSREF_EN, 14 33 Vv
CAL, CE
Low L~V A JJFEIE SCK, SDI, CS# 0 04| Vv
Vi CLKx_EN. MUXSELx, PWRSELx.
Low L~UL A JJEIE DIVSELx. LOGIC_EN. SYSREF_EN, 0 04| Vv
CAL, CE
High L~L A i SCK. SDI. CS# -42 42| uA
» CLKx_EN, MUXSELXx, PWRSELx,
High L ~L A DIVSELx. LOGIC_EN, SYSREF_EN., -42 42| A
CAL. CE

Copyright © 2025 Texas Instruments Incorporated
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2.4V £ Vg S 2.6V, -55°C S T S +125°C, [EHEEIE Vg = 2.5V, 25°CTOHED T (RHTELROZ2VIRD),

INTA—H T AR B/ME  BEYEE O RORfE|  BAT
Low L~V A ) SCK, SDI, CS# -25 25 MA
I CLKx_EN, MUXSELx, PWRSELXx,
Low L~V A )& DIVSELx, LOGIC_EN, SYSREF_EN, -25 25 MA
CAL. CE
High L~V ) lon = 5mA 14 2.2 V
Von MUXOUT
High L~V ) loy=0.TmA 2.2 2.5 \
VoL Low L~ L fiEBIE MUXOUT loL = 5mA 0.45 \%

M

@)
(©)

RO B RO,
i K 12.8Ghz O CEIET 2RI, /314, SYSREF, SYSREF OV ¢ R Z R —h,

BT ZR D7 IRY | fopan = 6GHz, CLK_MUX = /3y 77 +~Thruw 2% OUTx_PWR = 7. SYSREFREQ_MODE = 1 TA 2220 %

56 91XV EH

B/IME ATME BRRME HAL
BAIV T
fspi SPI Fi A H U/ EX AR 2 MHz
tce Iy I InHAF—7 v low FR§[H] 20 ns
tcs Iy I T — B ETOFFHERE 20 ns
ton IRy IIST —ZETOR—/VIERH 20 ns
tcwH vy 2V ANE high 100 ns
towt vy 2LV ARE low 100 ns
tces rayy By N7y T W EA R — TV 20 ns
tewn 7DV AT high 2 A3 —7 )L 50 ns
teo SEB TRy Ty Vb T — AL E T 0 100 ns
57943120

o

SDI
(Write) m R X ”

it tesittoy b

toesPie-towPittow

MUXOUT o o i e e e e e e

(Readback)

CS#

o e e R0

B51. U7V TF—9ANDIAZIVIR

SPIIZEZALSG A MIZL RO IR E B FELHVET,
o RWE YN 0 ICRETILERHYET,
o SDIEYDTF —H%, SCKELVDENH LNy TR LU AHXZRYIAENE T,

*tEWH"E

10

BRHI T B 70— RS2 (DB B Ab) #2%1F
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o T—HEIayITHIZIE, CS# & low ([IRFFTHMLENRHY ET, CS# 3 high [IZRFFSIVTODEA. 7 /31 AI
Tay NNV AR L ET,

o ZOTRAAOHELE SPI % E L. CPOL =0 83X CPHA =0 T,

o SCK 7A12L SDI FAV DT RAAB THEIN TWDEEIL, 7ay 7 L2 T XA AT DWT CS# 710 %
high ICERFFTHZEAHEREL £9,

SPI HiA R LTI, WD DB EFHRHVET,

s RWEYI 1 IZERETLHIMNENRHVET,

e« MUXOUT B> i3, R H TS ar DT RLAESFIZESTHEIT low T,

* MUXOUT @7 —#%, SCK ONih FR0=yy Trayy TURNET, DFED, AR LT —HXIL, 7y 7 DONNH T
NJERZ: e MUXOUT (=% tCD T%Uﬁﬁ‘f ETT,

o SDI A DERBOT —ZE 3%, ICERS N ET,

« MUXOUT 13, %ﬁif}%w?wf‘&yay@%ﬂ& ZHBEIC tri REBICAR D2 LIEHD R A, SPI N ADFE AR
LEV B O T NSAAREIE TIEEIL. T A RO T NTOF u@)j:qbf\7/“j‘7/a/75‘m:7b7if7§f
MUXOUT_EN % 0 (2% &L C, FEIT MUXOUT B2 % tri IRREICL , DT SA AN G AR LT A L &l TE 5

NTLET,

« RWEYNMIOWTH, #tARSIAEIZISN T LHESIAENAMETIZRL, 707 T LI ESSE L DR REZ 2 o

BRI DB FINT=NERT A ZREETT,

5.8 ARAIEE

FNUAOGETX, IROFEENBESNET, IRE = 25°C, Vee = 2.5V, OUTx_PWR =5, CLKIN 1348 C 8dBm
TEBHERE), i 1355 B0, BIK /A X473 B711 ® Rohde & Schwarz® SMA100B T,

-110 -115
Source Source 12GHz
-115 Source+Device -120 Source Scaled to 6GHz
------ Device (Raw) Source+DUT (Includes Div2)
-120 Modeled Device Noise =125 LN - Device (Raw)
> Modeled Device Noise

-125 -130 [ 7
N N
L 130} I -135
2 s 2
% 135 [Miis g -140
$ a0l 8 s
] ]
Z 145 Z 150
8 b
£ 150 S 155
o o

-155 -160

-160 -165

-165 -170

170 : ! 175

1x10% 1x10* 1x10° 1x10° 1x107 1x108 1x10° 1x10* 1x10° 1x10° 1x107 1x108
Offset (Hz) Offset (Hz)
JARX 7u7 =-160dBc/Hz JARX 7a7 =-159.8dBc/Hz
5-2. 6GHz WA TNy 7 7B/ 41 XDFAY b 5-3. 6GHz WA TOSABOMA/ 4 X Ay b (2458)
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 1
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5.8 AR (Fex)

Clock Input Power Level (dBm)
ADBENTEHTT

58. BE x2 E—RTD/4X 707

-110 -145 T T T
X2 Multiplier )
-115 X3 Multiplier 147 H — Input Power = -5dBm
x4 Multiplier
120 H — Input Power = 0dBm 7/
-149 H —— Input Power = +5dBm
-125 —_ B
—_ N
% -130 % 151 L, _//
8 s g 13 N S
8 140 g -155 ,5/
o = e’
[ N1 y
; 145 g 157 ~
5 -150 g -159 o
158 -161
-160
-163
-165
470 -165
1x10° 1x104 1x108 1x106 1x107 1x108 3000 5000 7000 9000 11000 13000 15000
Offset (Hz) Output Frequency (MHz)
B 5-4. 6GHz HATORHABLA/ 1 X070y b LA EE, FEACHmESET
55.\v 77 E—RD/(4X 787
-120 -150
= Device Additive Phase Noise
= Modeled Noise -151 | —
130 = Flicker Target -152
\q Flat Target
\ -153
140 \\ ~ -154
. N N
= X I 155 7
3 N @ -156 /)
3 -150 = 157 V /
2 ™ 5 /4
] R LI S -158 —
5 -160 - L 159
£ ™ 2 160
= N 3 VM L
-170 ™Y -161 ""\jl
™ -162 v — Ta=-55°C
\ A
-180 ~ -163 —— Ta=25°C
Y -164 — Ta=125°C
190 -165
oo 1000 10000 100000 1000000 1E+7 0 2000 4000 6000 8000 10000 12000 14000 16000
Frequency Offset (Hz) Output Frequency (MHz)
B56. 7Uyh— /14X B57.1\v77 E—R0/4X 707
-155 10
— fout = 3200MHz
-156 —— four = 6400MHz 75— ~—
—
157 B 5 —
— o ——t s\\.\
N 158 T 25
& 159 g ol—/— — \\\
g - z N N
5 -160 T 25 SN
S —] 5. . \\ NN
o -161 = -5 ] =—— Outx_PWR =1 T
3 © ~H —— Outx_PWR =2 ——~__| ™~
S -162 & -7.5 1| — Outx PWR =3 N~
5 —— Outx PWR=4 ™~
-163 @ -10 || —— Outx PWR =5 N—
—— Outx_PWR =6 N
-164 -12.5 |—H — Outx PWR =7
-165 -15 —
-10 8 6 -4 -2 0 2 4 6 8 10 12 14 16 0 2000 4000 6000 8000 10000 12000 14000

Frequency (MHz)
AR D5 TR (HEE IR DTSN RS
ToOE—NICHEHSNET,

59.8v 77 E—K. ¥y REHEH

12 BRHCEIT 77— R 2 (ZERSCEHOEPE) 255
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5.8 AR (Fex)

10 T -10
9 —— Ta=-55°C
8 =~ -15 — Ta=25°C
— ~— —— Ta=125°C
g T - = -20 A
= o
g ° NN A
s 4 S 30
- 3 < T
2 AN N g L
1S -
5 f N ™~ 5:‘3 35 S \\
5 0 N z 40 N\ A
g ; g -5 N
- %]
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) Output Frequency (MHz)
CLKOUTXx_PWR =7 5-11. fE., X2 E— R0 2 XS (ZBihh)
510. Ny 77 E—R. VT RHHEN
-40 -40
-44 -44
-48 -48
-52 -52
S 56 o S -56 I\
% -60 Vi % 60 R\ / R‘\
\
% -64 y 74 ~ - 64 S ~— A A XN\
g SN =L z g o LN\ NN
g 72 /A\/* / / g 72 \ \II
5 g6l N //\ /> avi ey AN // [NV N T NT
S 80 N P ET——— Z 80— \ YA/ v
S —— Ta =-55°C, Differential =1 ’\ / /
» -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) Output Frequency (MHz)
5-12. X2 E— RCOERESR 12 b T=FAHE 5-13. REBOS I (mEEEEK = HOBES M)
-15 5
e\ —
S 478 | = Gikauto o ckout2
-17.5 -9 | = CLKOUTO to CLKOUT3
'_\ 4.25 | —— CLKOUT1 to CLKOUT2
g / M 4 | == CLKOUT1 to CLKOUT3
S -2 / 3.75 | = CLKOUT2 to CLKOUT3
é 225 // / ‘;’L 332: N ™
5 e e e
z % | 2 215 i~
F / £ 25
2 75k 3 225 AN
s L 2 " N (
E s 175 VRN N
£ 0 g1 y, \
K / © 425 ™~ el 1
g s ; A N =
\ / — Ta=-55°C 0.75 |/
-35 — Ta=25C H 05
v — Ta=125°C 025 |
-37.5 : : 0
0 2000 4000 6000 8000 10000 12000 14000 16000 0 05 1 15 2 25 3 35 4 45 5
Freq_MHz Output Frequency (GHz)
5-14. FINA ¥ E— RD 2 R@ERK (> F VT2 RAA) 5-15. HH R+ 2 — (ps)
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5.8 AR (Fex)

0 750
735
025 720
0.5 § 705
I 690
0.75 1 675
5 660
—_ 1 ©
@ 3 645
o 4
> -1.25 ] il g 630
K 8 615
2 S5 w 600
© | A 2 585
%’ -1.75 8 570
5 2 L 555
W 540
2.25 gl 525
l 510
25 495
480
275 P %
3 450
0 50 100 150 200 250 300 350 400 450 500 550 -50

SYSREF Phase Shift Code

5-16. SYSREF )L #BREE 01— K E DRk

BRI = AP0 d0c T —H# T =R THIE,

5-17. REE Y ORHSERL

Junction Temperature (°C)

3 50 70 90 110 130 150

©
2

©
>

©
o

I~

183

182

181

Propagation Delay (ps)

180

179

o

178

177

60 -40 -20 O 20 40 60 80
Temperature (°C)

5-18. {GHGETE

100 120 140

B 5-20. F ¥ RV T« =7V EERH

14

BRHI T B 70— RS2 (DR B Ab) #21E
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6 FF4HsiEA
6.1 &

ZOT AR 4 DDAy Tk I LOGICLK HAR®ET, A ray 7 %, X CRIUHE LK
T ZOREBEEIT, AN7ay s LFC, )8, EERAATIZLNTEET, Thboruy 7 NI, 7 asFaw
REZRFE L~V DBV ET, LOGICLK O /) B EITMSZL TRY, lE 13D 4 DDA Iry 7 ISR E K
BC, 7urI<7 VIR (CML 38XV LVDS) &L~V a2 TOVET,

SYSRE /&, SYSREFREQ E'271H AN &4/ NEFCAEM TEET, SYSREF OWNERY 4 FUEREIZEY, 7
IAADNERZAIL T ZFHHEL T, CLKIN A& L L7 SYSREFREQ AJ) Dty N7 7 IR &7 — L R IRE# 4 B
WAL TEET, ZOEEETIX, SYSREF Y ERDNLH BN Imy ) 2y O DOBIENFESG L TWDHEREL TV
£7.5 ooiAIZFENEN, OB IELT vy T AR [ 2 RO X R T 5 SYSREF A HVET,
LOGISYSREF /D6, 17 +—~vME CML £721X LVDS LLTF R T L TEET,

6.1.1 5B#5H L IR DEEE

MAIN 5L LOGICLK & AJ17ay D43 B TEL SRR HNET, A 7uay s HIZIERESELHVE
I, 2SNz T, T AAF T 2R —# E—RD SYSREF Ak B I ONEE T vy 7 DA RKRITE I ET,

& 6-1. P AHB L UVRBOEH

HTIY RANGE 55
Ny Ty
Ay ey FoAy 2345 BE | oy (1 &) DF 271 FA2 0T 50% TF
P 2.3.4
LOGICLK s TLT AR 1.2.4 TotalDivide = PreDividexDivide
B N 1,2.3,...1023 | A (1 B8 OF 2—7 4 Y4215 50% TF
" TLF AR 12,4 SYSREF 4R D7=blcray s a4y AL ET,
BB TotalDivide = PreDividexDivide
SYSREF Ze o3V 2,3,4,... 4095 | som /ST D F 20— 4 AT 50% T
E%i;g)t 53 A 2,4.8.16 ZO5 AL ABAE R C, AFIE SIS CGRRESNE T,
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6.2ETNY IR

CLKOUTO
SYSREFOUTO_DLY_|
SYSREFOUTO DLY_Q SYSREFOUTO
CLK_MULT_CAL Phase
CLKINE M_ Interpolator
SYSREFOUTO_DLY_PHASE
CLK MULT SYSREFOUTO_DLY_SCALE SYSREF_DLY_BYP
- CLKOUT1
Repeater
A
_SYSRE'_: SYSREFOUT1_DLY_|
SYSREFREQ Windowing [P0 geser CLK_DIV SYSREFOUT1_DLY_Q SYSREFOUT1
and Capture Phase
Interpolator
vee_aun v ! ot e Tl
\\//CCCCE); ((;(%)) 8 ] SYSREF DLy DIV RESET — - CLKOUT2
= og
VCC_LOGICLK 35 724,816
VBIASOL g5
VBIAS23 ] RESET SYSREFOUT2_DLY_|
£ SYSREFOUT2_DLY_Q SYSREFOUT2
GND (x11) i Phase
ScK Interpolator
SYSREFOUT2_DLY_PHASE
(S:?’!’ SYSREF_PULSE_COUNT SYSREFOUT2_DLY_SCALE SYSREF_DLY_BYP
CLKOUT3
MUXOUT SYSREF_DIV_PRE SYSREF_DIV
CAL L +2,3,..4095
ko E:\El Repeater O———1m»| ? SYSREFOUT3_DLY_|
N o) o) SYSREFOUT3_DLY_Q SYSREFOUT3
(C:II:E—EN RESET RESET SYSREF MODE
— . Interpolator
CLK3_EN Digital SYSREFOUT3_DLY_PHASE
LOGIC_EN Control SYSREFOUT3_DLY_SCALE SYSREF_DLY_BYP
SYSREF_EN LOGICLK_DIV_PRE
DIVSELO
DIVSEL1 RESET LOGICLK_DIV_BYP
DIVSEL2 A LOGICLK_DIV23 LOGISYS_DLY_|
RESET LOGICLK_DIV_DCC LOGISYS_DLY_Q LOGISYS
PWRSELO Ph
PWRSEL1 Int aslet
PWRSEL2 nterpolator
LOGISYS_DLY_PHASE
LOGISYS_DLY_SCALE SYSREF_DLY_BYP
Me6-1.#ETOY IR
16 BHHCIT B 70— R (DE RSB EPE) 355 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMX1860-SEP
English Data Sheet: SNAS883


https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/jp/lit/pdf/JAJSV88
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV88A&partnum=LMX1860-SEP
https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/lit/pdf/SNAS883

13 TEXAS

INSTRUMENTS LMX1860-SEP
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6.3 HRBESKEA

6.3.1/O—=F> Utw F

FTNAADEREBNTHE, T —F > Utoh (POR) IZED, T _XTOLIAZNT 74V MREEIZY By hEt, 373
THOAT—h = U BIOS BNy ENET, /U —4 RESET JRRETIL., T_T» SYSREF H 1T 1%
—TNEN, TRTCOGELGRNASARAIN T, TAAAT 4 By 77ELTEELE T, iDL o2& 2T e s T A
THRMNT, BIRL—/L DK 100us D% EEL, 2OV By MIE T LSRR LET, TR Zay I FEIELIRNE
TN —F 2 Voo bR RAELTSG A T A ALEYNHEEEL £33, A17ay 2B M fASI-%ICERSE L E
7

SPI /X2 |2 RESET =1 2&&AHL, VI =T NU—F Vo bz EITTHZEL AJRETHY . — XAV B2 )71k
TY, 2= =MDV VA EZIAT L, Uy EYMNIBEIIZZV T SNVET, SPI NREFHTDHE, 260Nk
He% BB EIZA— NN—FARTEFET,

FRARNZHEN T — G0 Uy RSO ET N, BT A S 70y 75 S AMEETHH AR, SESFRERE
DSFEXFRTLT L —bDOEEEZIFHAREENHVET, TD7=H, POR BRI/ 7 7 =T Uy Tl EaHESEL
F9, ZiUL. RESET =1 270/ 740352 THERITTEET, Vb oI, DL AKX E T 0T T AT HILETE,
012Uy T AL THIT CTEET, FRIND AR SPI AREHETH, V7RI =T Ukvh A=_UMNIKO SPI #Xx
AHIVFNIL TR TLET,

6.3.2 BEFE Y

BEA IR B R el 0 H YT 3R 12 S W TR AT DI AR T N TEXET, 2057
21X, CLKOUTX_PWR Zi# L CH B &2 L2 ESET-0 IR E LI DR IE DO AL 2 AfifE 57D/ N £
T VHNARIE R A E NG FNE T,

AR T —RIZ, 7/ AZADH T LM OBEREIC LD B EICEY, APIRE IV m<aEd, X1, =—FH
HRLUEHEG TR DORRE RLET,

Temperature = 0.65 x Code — 351 (1)
T KEE, AFR, mEa—T— aybh (A5 9 35— Y) BIERSIZ 3 DT SAANBIERS NI il 727 A

WZESWTWET, RANT 4 hOE T T RISNDIRENS D FEEROIRE DU —ANMr— 2D 258X 13°C T, 20 D=1—
RNCHSREL £97,

6.3.3z20vZHAH

COFNRARNE, HBOFE KRB EZLETD 4 SOA(SC N 7ay s RH0ET, 2o FIiE, BN E R K
LOGICLK Hjix&ENTCWER A,

6331 s0vo9HhnNyT 7

H w7 7DIERIL, CML LFRIBED , T FIRIAPNES N -4 —F a7 2 T4,
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50Q

» CLKOUTx

CLKOUTx_PWR

6-2. CLKOUT hhnNy 7 7

CLKOUTx_EN B>k i HIIR 775 A3—T N T HIENTEET, Ny 77D 111, CLKOUTX_PWR 7 ¢
— VR TEBNIERE FTRE T, 72720 ZNHD 74—V RIZH 1y 7 7 O B AL _@/\/77%5[3@11;5%]%59:
?*/V/\Oxiifﬁﬂﬁﬂbiﬂ‘/vo ISAERE T —Z 7 BI121E, CHX_EN B heT 2—T7 Wizl Ed,

F6-2.o0v o EHhEN

CHx_EN NERF- 1 RIL 7R CLKOUTx_EN CLKOUTx_PWR WA ST
0 EIRAT Rk &7 A EIRAT
0 Kok 77 B4
0 PN
1 A 1 1
7 K

6.3.3.2 ZA v o MUX

4 SDA Y Iy ZIFFECEBE B THLUERHYET R, ZOJEBEBIT, A A SRR F3nEATEET, Zh
I%, CLK_MUX UV —RiZLo>TRESNET,

#£ 6-3. VA v Y MUX

CLK_MUX ASav PR =PI TOAE
0 Ry77 TR 1 (1A73A)
1 FRAE FT—F +2,3.4.5, BXO'7
2 FeHA E—N X2, X3, x4
6.3.3.3 70y 5AL

CLK_MUX % 2,3.4.5.7 3 JAMEIZEREL £9, 24U CLK_DIV U—RIZEo TRESNE T, Zuy 7 oy iz ]
LTWDEE ANEEBAEZEE T 2556120, CLK_DIV_RST B> 1 725 0 ([ZUIWERZ 2T IR0 EE A,

f64.o0vo/9RAL

CLK_DIV 53 Fa—T4 FAINV
0 FHRITE P
1 2 50%
2 3 33%
3 4 50%
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x6-4. 20y I 5RA (i)

CLK_DIV 538 T a—T4 FAIN
4 5 40%
5 THRIFE R ML
6 7 43%
7 TP ML

6334/0vY FHH

6.3.3.4.1 20y FEFICHT 5—KRIEH

rayy FREAHAL T, A17ay 7 B EZE x2. x3, 7203 x4 OFBCTRAELET, TREIL. CLK_ MULT 74
—IRIZE o THRESNF T, BRELRIT PLL X—XT, Wk VCO NEFND7-0, BEABIIIAT— w20 vy
WHY, XXV T —a e MBEEL, ay/RHEIEDRHV ET,

6.3.34.220v0 BEHFDAT— P, v 2o0v2

27—k~ a7 R (smok) 1E. AN 70/ A HAE T 07T KSR CHE T I TaLNET,
FRIBOX YT L —rarviuay /it A7 —h v oray /b ETY,

6.3.34.21 X7—p v 2092

AT —h =y ray i TRTOMEE—R (RN 77, g, BHEER) fﬁfﬂfbﬁ‘éz\gﬁ%@iﬁ“o DT IRARA
TIENRNT—F2 Vv hOT 74 VR EME SMCLK_EN =1 350, 2O 74— /LR MOIRIEBIZEE T2 81T TEF
A, SMCLK_EN OREEITL VAKX R2[5] B R TRt AR T ZENTEET, KT ANARE YN T D121
CLKIN E A AN 7ay 7 HIINT 20 BRHNET,

AT —h = Oruay 27X 30MHz KT AU ENHY ., R EIIRO IR0 ET,
fsmewk = fokin / (SMCLK_DIV_PRE x SMCLK_DIV)
6.3.343 20y FEHZEDF+ VT L—>3>

B ZNIAR /A R E G D012, FeFigm D VCO IXEREFIHZ ST Fa v FBLO0aTicpElL, AURBLOaT
Tz b S RIER E%ﬁoﬂ\ih IO AOMEHERE, FTEEEEERLeX, Fx) 7L —v
EN /w—%/a:»%ﬁbf a7 BRI BEIOYRIED E LW ERRETALERNHYET, 5??)71/*‘/5/%
FITT D202, RO LI AZE B2 ATIE BT/l I £4, BEMEOERWVERALS v 7L —a 2FEH 45
i3, AT — F 7//@7\?/7)7&%(%? SPI EXALBEED 2 £L0 F. 30MHz LA FIZTA0LERNHYET,
CLK_MUX =—RZZEE LA, FRIIRAGBEZD TEYI T L —al T A1, FYV 7L —a B
5ms £ KIBIZELDET,

6.3.3.4.4 20y FEZEDO v O #H

FRMOY AT =2 A%, rb_LOCK_DETECT 7 ¢—/LRE72lX MUXOUT Bl inbiidr 32N TEET, 1
V7RIS IELENET AITIE, AT —h =2 o O7ay 7 NEEL T ARLERHET,

6.3.345 O vF Ry 21~V

v F R THEEEIL, VCO Fx V7 L —a D SR IZE-> T, R E—RT VCO I 7L —Tar PRI T
LA HENE T, Uy TF Ry ZA<1L VCO )7L — g TCEHELET, VCO OF v 7L — a0 M58
THTAENCZDXAAINEITINSE, VCO OF V7L —a NEBBENET, Uty FRyS ZA<BERIZ AT

—h =i r Iy AT T HNERHIET,

6.3.4 LOGICLK 477

LOGICLK Hi7jiZ, FPGA 72& DRSSy vy 2 2§ %7 A ZADBRENZ i TE %4, LOGICLK HiJjiE, 7'm
7= 7 VIR AE, TIUSKIET D SYSREF &2 T T,
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6.3.4.1 LOGICLK HhZ7 +—~ v b

LOGICLK /17—~ M, LVDS BL CML E—RIZ7 /I L TExEd, 74+—~vhcko Tk, FtHE—F%
Iar T AR, EAIME RSN B AGERHVET (£ 6-5 5 M),

£ 6-5.LOGICLK ® 7 +—=v bETANT 4

LOGICLKOUT_FMT T3 —=<vh ST ER A EE AL~ FfE—R
LOGICLKOUT_VCM (I2kh7uro
0 LVDS 7 E -
2L e LR
INT T’ LOGICLKOUT_PWR (Z —
2 ML P byt = ~
c 500 % Vg ~ rorayssamgey |00 AR

6.3.4.2 LOGICLK_DIV_PRE 3 & U LOGICLK_DIV /31 4/

LOGICLK @ i #7 {2 i . LOGICLK DIV._PRE ¥ /N A4 & LOGICLK DIV F _"AX &AL £,
LOGICLK_DIV_PRE 7 /344 %, LOGICLK_DIV /544 ~D A 14 3.2GHz LL F Cod oL a b3 57012, &
We kw53 3 B 7201 ETF, LOGICLK_DIV 2MEH T/, SA SRS TOARWES, T a—T 1 $ 42700
50% TIZHVER A, [ /50 LOGICLK /314 1% SYNC HHEIC Lo CRIBIS AT | EL DT /3 AR C R #1743
AHETY, 5304 LOGICLK_DIV_PRE 310t LOGICLK_DIV OF 74V Ny I Z -2 4 & 32 T,

£ 6-6. N T/\ 1 ¥ DO B/\HIBR

ferkin (MHz) LOGICLK_DIV_PRE LOGICLK_DIV N T i
[, 2,..1023]
foLkin < 3.2GHz +1,2,4 +1,2,3,...1023 [2, 4, ..2046]
[4, 8, 4092]
- . [4, ...2046]
3.2GHz < fo kn< 6.4GHz 2,4 1,2, 3,...1023 4. 6. 4002]
foLkin > 6.4GHz +4 1,2,3,...1023 8, 4092]
6.3.5 SYSREF

SYSREF (240, Af > F721% LOGICLK 2V 7uy 7S AR A 0> JESD204B/C #EfLE 52 Ak T&£7,
CLKOUT M /1% SYSREF /1D DAL, V7 =7 Tii# T %9, SYSREF /1%, &> SYSREF 4 /&
BT AT =R —ZE LT, F771% SYSREFREQ V'Y O B A E#T AU — X LU TR CXF3, AL ravy
& LOGICLK H /1D i J5d SYSREF ¥ =%l —&|Z[FL TT,

% 6-7. SYSREF E— R

SYSREF_MODE SaE|

VR —F T—F

WNE D = kL —#I2 L0, SYSREF » LA AN — A3k fishvET, SYSREFREQ B Fiz 13

0 SYSREFREQ_FORCE bt w9 25&, Fv 1/ hb SYSREF 43 E43% 47— T, SYSREF 4 A% R # %
R A Ktk a ) &R HZ e TEET, SYSREF H % 195121k, SYSREFREQ B F7-1%
SYSREFREQ_FORCE E'v k3 high ThHMLERHYET,

avi%a
IR =L —#1%, SYSREFREQ B> DS H By Dtk 721X SYSREFREQ_FORCE B> 0 205 1
! W L7-1% (SYSREFREQ B 238 BIIZ low IRAEIZ /2> 7= &K 7E) . SYSREF_PULSE_CNT (28> TRRESI
51~ 16 7V ADNR—ANERLET,
KEE—F
2 SYSREFREQ B> DA iFzmy 7 AIcY 7ay &k, SYSREF_DLY_BYP 74—/ /LRIZHo TRIEL THo,

SYSREFOUT I /IEATEESNET,
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Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

F—— = — = = — — —
CLKIN_P SYSRFZ ZI\; PRE SYZSREZ()[::' ) |
CLKIN_N i} 2, I ] | SYSREFOUTX_P
‘ SYSREFOUTX_DELAY_PHASE
- SYSREFOUTx_DELAY_SCALE SYSREFOUTX N
IC) | SYSREFx_DELAY_I -
SYSREFREQ_CLR 2 SYSREFx_DELAY_Q
[ SYSREF_MODE \
SYSREFx Delay
‘ Generation
SYSREF_DELAY_DIV
SYSREFREQ_MODE — ‘
SYSREFREQ_SPI . — — — — — — — —
SYSREFREQ Y
SYSREFREQ_DELAY_STEP —N Windowing SYSREFREQ_MODE
SYSREFREQ_DELAY_STEPSIZE —)) —> rb_CLKPOS Loglc
SYSREFREQ_P SYSREF_DELAY_BYPASS —)
SYSREFREQ_N )

6-3. xR —4 E— R?MD SYSREF BEOEET AV /K

SYSREFx Delay
Generation

SYSREF_DELAY_DIV
SYSREFREQ_MODE —

SYSREF PULSE COUNT Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT
SysRef Pulse Generator | r—— — — — — — — — — —/
CLKIN_P SYSRFZ_[Z)I\;_PRE SYZSREEOEZZ !) |
CLKIN_N — e £ | SYSREFOUTX_P
- ‘ SYSREFOUTx_DELAY_PHASE
« SYSREFOUTx_DELAY_SCALE SYSREFOUTX_N
I | SYSREFx_DELAY_|
SYSREFREQ_CLR o} SYSREFx_DELAY_Q
&= SYSREF_MODE \

SYSREFREQ_SPI—? > . — — — — — — — —
SYSREFREQ [
SYSREFREQ_DELAY_STEP —¥ Windowing SYSREFREQ_MODE
SYSREFREQ_DELAY_STEPSIZE —| — rb_cLkpOS

LOGIC

SYSREFREQ_P

SYSREF_DELAY_BYPASS —)
SYSREFREQ_N

6-4. /%)LY £— R SYSREF ERO#EEET O v 4 K

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTX_P
SYSREFOUTX_DELAY_PHASE
SYSREFOUTX_DELAY_SCALE
SYSREFX_DELAY_|

SYSREFx_DELAY_Q

SYSREFOUTX_N

SYSREFREQ_CLR
SYSREF_MODE

SYSREFx Delay
Generation

SYSREF_DELAY_DIV

SYSREFREQ_MODE —
SYSREFREQﬁSPI—j > - — — — — —

SYSREFREQ e [
SYSREFREQ_DELAY_STEP — Windowing SYSREFREQ_MODE
SYSREFREQ_DELAY_STEPSIZE —| —> rb_CLKPOS

SYSREFREQ_P SYSREF_DELAY_BYPASS —)
SYSREFREQ_N

LOGIC

K 6-5. U EF—4% £— KD SYSREF RIDEEOY /K

SYSREFREQ_FORCE t'vMZX->Thilfisis SYSREF /) (#UL¥) & SYNC ZEfESHE5i2i1L. SYSREFREQ
B E AR low By ZIRFEICRR ELET, 72&21E. SYSREFREQ_N v SYSREFREQ_P BV LWL
~JL (400mV) THY, AN RFHEL OB ZHERF L CWODZEE2 R LET,
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Vee
R1 SYSREFREQ
Input
. O
SYSREFREQ_N
50Q
1 |—|
C =500

SYSREFREQ_P
[

)

R2

— GND
6-6. SYSREFREQ E>DAZ vy Z lowy b7 v

BZIE, VCC 73 2.5V DEXITHK/N 400mV OEEAEZAHMERT5121F, 100Q ZHtHE LAY 4mA T, ZOHITIE,
SYSREFREQ_P t'% 1.4V DC OE%(CL, SYSREFREQ_N > C R2 % 350Q, R1 % 1.8V T 175Q IZX EL %
—g—O

6.3.5.1 SYSREF i ANy 77
6.3.5.1.1 X1 > 20wy 2D SYSREF 47/vy Z 7 (SYSREFOUT)

sy AT v VWO SYSREF 1%, 7y 7Ny 7 7 LIRICH Ay 7 G 25D RMEEZ R 5
B 2NEIIEFICVET, SYSREF Hi /1%, SYSREFOUTx_VCM 7 ¢ — /LR T CEH[AAE AT & CML 7]
&, SYSREFOUTX_PWR 74— /LR TR ETEXAHMH L~V TH, ZOVT7 7L A THANZEY DC fEE D3 AIREICR
V&I, CLKOUT HIZITFEE vl REZR [FIFREEE AN RN 2D | fiii e /A AVEREZ1S51213 AC R B AU ETHDHI LI
EELET,

SYSREFOUTx_VCM

Bias Adjust

50Q

» SYSREFOUTx

SYSREFOUTx_PWR

B 6-7. SYSREF i h/\v 7 7
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R EE D ENIEAICEHL TR, 100Q OEBMARBHY, 7T R ~0 DC NARRNEEL T Ial—
Tar CEET, FMEEEH T, £ 6-8 IR TINTHAERBRL CWET, EMIRE#EMEDSA . Ven — Vop/2 2
0.5V is required.|ZiEE L TL7ZS W

#£68. )Ty RERE (Vop) £FIHEERE (Vem)

SYSREFOUT_PWR Ve - Vf_% :2 0.5V? 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
e 7 0.29 2.16
AT 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
p—— 0 0.37 0.52
1 0.38 0.68
2 0.39 0.89
3 0.40 1.12
i o e 4 0.41 1.34
AR 5 0.42 154
6 0.43 1.78
7 0.44 2.01
0 0.39 0.43
TR e 1 0.42 0.50
2 0.45 0.66
3 0.46 0.93
° 4 0.47 1.17
CRIN 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
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
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£6-8. )T RERE (Vop) ERHAERE (Vcou) (Fix)

SYSREFOUT_PWR Vew - V‘fﬁ :a 0.5V7 SYSREFOUT_VCM Vob Vem
0 0.40 0.38

HEARIRIE ! 044 042

2 0.49 0.47

3 0.55 0.59

° 4 0.58 0.85
R 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

LA TNIS 2 0.49 0.45

3 0.57 0.54

® 4 0.63 0.70
5 0.65 1.01

AR RE 6 0.67 1.38

7 0.70 1.73

0 0.40 0.35

1 0.44 0.38

3 AN 2 0.50 0.43

3 0.58 0.51

! 4 0.66 0.62
5 0.70 0.89

AR RE 6 0.73 1.29

7 0.76 1.66

6.3.5.1.2 LOGICLK @ SYSREF /Yy Z 7

LOGISYSREFOUT /71, LVDS &£ CML @ 2 2O 74—~y R — T\ E7, LOGISYSREFOUT_EN (I {H
NN T 7oA F—T ML, LOGISYSREF_FMT [3Z2DE AR EL £ T, LVDS E—RNIZIVFEMHAET RS 7L TE,
CML (I R—R b e L CMLIZH B 27 n 7 7 LRRETY (£ 6-9 22 ),

7% 6-9. LOGISYSREFOUT ih/Ny 7 7 DIERE

hOGISYSREFOUT_E e e L;;(?\ISYSREF Rl o
0 WA
N LOGISYSREF_VCM
0 LVDS L i GISYSREF_VC
! TS
1 LOGISYSREF_VCM
FAToTHEH | LOGISYSREF_PWR | W EEGAIEA
2 CcML e 78, AT
50Q % Vee ~ THBESHET | 0GISYSREF_PWR
TirbnET,
3 T

24

BRHI T B 70— RS2 (DB B Ab) #2%1F
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6.3.5.2 SYSREF DEiRE & L UEED AR

VAL —4F B—RFTO SYSREF /1O JEHHIZIE, SYSREF_DIV 43 JE#D AT A% 3.2GHz Z# 2 72\ 2 LA e

+ 57912 SYSREF_DIV_PRE F /A X 3 LBETY,
% 6-10. SYSREF_DIV PRE &y r7 v
foLkin SYSREF_DIV_PRE A8t SYSRE 4y A%
3.2GHz LL'F +1.2, F72i% 4 +2,3,4,...16380
3.2GHz < fo ki < 6.4GHz 2 F771% 4 +4,6,8, ... 16380
foLkin > 6.4GHz +4 +8,12, 16, ... 16380

BEIEDY A AN)ray 7 8% SYSREF_DLY_DIV TRREL T, finterPoLaTOR S IVET, 22 6-11 IR T &

HPHHIBRESN TWEY, £72. SYSREF_DLY BYP = 0 £/-i% 2 (=L —% ET—RFNTEERLE) T,
SYSREF_MODE =0 F72i% 1 (V=L —% £—R) O%A | SYSREF H 71 JE LN AR i & 8 B 055 Th
DERHAHZLITHIER LTSN,

finTErRPOLATOR % fsysrer = 0.

% 6-11. SYSREF :BiERT

foLkiN SYSREF_DLY_DIV SYSREFx_DLY_SCALE fINTERPOLATOR
6.4GHz < fo i < 12.8GHz 16 0 0.4GHz ~ 0.8GHz
3.2GHz < fo N < 6.4GHz 8 0 0.4GHz ~ 0.8GHz
1.6GHz < fo ki < 3.2GHz 4 0 0.4GHz ~ 0.8GHz
0.8GHz < o in < 1.6GHz 2 0 0.4GHz ~ 0.8GHz
0.4GHz < fo N < 0.8GHz 2 1 0.2GHz ~ 0.4GHz
0.3GHz < fo v < 0.4GHz 2 2 0.15GHz ~ 0.2GHz

RO IE [ IALAR R A I &5 U< 4%127 = 508 DRLLBIEAT v 7 3D ES, X2 2L, HAT v T DI A
RaatiLES,

DeIayStepSize =1/ ( fINTERPOLATOR X 508) = SYSREF_DLY_D'V / ( fCLKIN X 508) (2)

BRHELEZF R T 512F, X3 2L ET,

TotalDelay = DelayStepSize x StepNumber (3)
# 6-12 12, FBIEDAT v 7 R RLET,
& 6-12. AT v THOHE
SYSREFx_DLY_PHASE ATV TES
3 127 - SYSREFx_DLY |
2 254 - SYSREFx_DLY_Q
0 381 - SYSREFx_DLY_|
1 508 - SYSREFx_DLY_Q

SYSREF_DLY BYP 7.¢—/LKi%. SYSREF i DRIE S ALYE —4 F— RO AASAERHRIRLET,
SYSREF_MODE 73t & — RE 13 E—RICRE ST B A . SYSREF DLY_BYP VxR —F E
—RICRRET D% £4 . SYSREF_MODE AUE—4 £ —RICEESH TV 54, SYSREF_DLY BYP %
INANRABT—RICRETHZEAHERELET,
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6.3.5.3 SYSREFREQ E > & SYSREFREQ_force 7 1 —JL R

SYSREFREQ v 13 HHITHY, [EH, SYSREF Zk, SYSREF U RO A TEET, ZNHDOE T
DC £7-1% AC AT AZLENTE . 50Q D7 VT RIS A BN S | [BFE B4 70/ T AT,

INHDEATIMAT, SYSREFREQ force 74— /LRIE 1 ITRETHILT, ZNHOE 2R 19 High (2950 &
LR ETI2L—hTE, A ICEsTUIN—Ry =T 2R TEET,

6.3.5.3.1 SYSREFREQ E' > FI{EEE

SYSREFREQ P > & SYSREFREQ N i3, AC e DC A0 EBLTHEREI T E4, AC A 42BREI45
4. SYSREFREQ_VCM v v e AL ClRAHEEZ L CE £,

% 6-13. SYSREFREQ E VRIEE

SYSREFREQ_VCM Ffae—NEE
0 1.3V AC &
1 1.1V AC #&&
2 1.5V AC &
3 AT 2L (DC A

6.3.5.3.2 SYSREFREQ U 1 > R DR EE{EE

SYSREF vt R Lz 1L C SYSREFREQ t'> & CLKIN B> DO DF A7 NETEIEL, By b7y 7B X
OWR—NVROEAIL T h b LET, £72, SYSREF DU RUALEIZEY | SYSREFREQ & CLKIN D/ 2D ]
DIA~y T H N7 TEET, ZOMIELZ T 951213, SYSREFREQ D5 EN T Y5 CLKIN ONEH EAD
TVETOIAILT N —FHL CODBLERHYET, SYSREFREQ DArH EARDT Y755 CLKIN DONEH B3y Ty
VETOFAILT1E, RB_CLKPOS 74— /LR T TEE T, CLKIN B> DNLH ERD Ty DX AI 73 Joh
%&, SYSREFREQ D2 H sy % SYSREFREQ_DLY 7 .¢—/LRE SYSREF_DLY_STEP 74—/ /LRZfHL
THESTHREEL, By Ty 7 BIOKR— VR AU 7 ik TEET,

I'd tSVSREFREQfDLVﬁSTEP

| i \
| 14 ! A 4
CLKIN | H |
i 3
| 10001100000000000000000110000001
| tep_cikpos[0:31] i (bit order reversed LSB first, MSB last)
| [
T
| 4 offset }
SYSREFREQ | |
Pin Input SYSREFREQ_DLY=13}
- A
Adjusted
SYSREFREQ
[ 6-8. SYSREFREQ W&% 1 X /5%
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JAJSV8BBA — JUNE 2024 — REVISED MAY 2025

6.3.5.3.2.1 SYSREF U1 > FUMBD—RHIGZFIEZ O—F +—

SYSREF Windowing
Start

Set

i If

3. Set

1.SYNC_EN =1

SYSREFout is needed then SYSREF_EN =1

2. CLKPOS_CAPTURE_EN =1

SYSREFREQ_DLY_STEP

v

Toggle
SYSREFREQ_CLR (0> 1> 0)

v

Send rising edge with pulse or
continuous at SYSREFREQ pins

\ 4

1.

2.

iii.
iv.

Read back position with rb_CLKPOS field

LSB “1” shows the SYSREREQ rising edge

position

CLKIN rising edge position can find with the 4

possible combinations:

1

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

M
1101
1011

v

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

6-9. SYSREF U« > ROMBOZAO—Fv— b

2 6-14. SYSREFREQ_DLY_STEP

AT IR SYSREIfﬁ%E%ngL)ZEY_STEP ZE (ps)
1.4GHz < foLxm < 2.7GHz 0 22.25
2.4GHz < foLan < 4.7GHz 1 13
3.1GHz < foLn < 5.7GHz 2 105

foLkin 2 4.5GHz 3 7.75
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6.3.5.3.2.2 EELXGE (V1 4) (1ED SYSREFREQ UV E—% E—F

BIEA % —T )LD SYSREF V' —# E—R{X, LMX 236 LMX ~D 777Uk FAAL AT, IQ ADOSESFoxy
2T SYSREFout 2V A3 7T HZETEHRTEET, ZOUFAI71E, SYSREF_DLY DIV fEic k-3, CLKIN
AJ1E SYSREFREQ A JJDRIDBIE~— B DTN TEET,

£ 6-15 12, SYSREF W4  RALBE D A FHBIE~— U L& FiD SYSREF 2% ELOMEE <LET,
#z6-15. UE—4% E—RTD U %A AD SYSREF fI1HFAERTE

SYSREF_DLY_DI | RI#iHIZEREN | HRk~v—0 D=y | CLKIN (2@ | SYSREFx_DLY_P .
v B o Bte— HASE SYSREFx_DLY_Q| SYSREFx_DLY_i
THRO=ZLD | A+ " 0 127
Il
2 S
1ZFHOTYY D% QZ -1, +1 "01" 127 0
2FKBDTYY D% Iz -1, +1 "00" 0 127
DT I
1?5H LY Qz 2,42 0" 127 0
il
14 .
1H{FEHDOTY D% Iz -2, +2 "00" 0 127
2FHDOTZYT D% Q -2, 42 "10" 127 0
0) RS
I/%‘é Hoxy b Qz 5.+3 "oq" 127 0
El0}
/8 S
1EZBBOTYT D% Qz -4 +4 "01" 127 0
2FHDOTYY D% QZz -3, +5 "01" 127 0
DI N
L%E AV AT | 9. +7 " 0 127
HII
/16 L
1H{FHDOTY T D% | -8, +8 "11" 0 127
2FBHDOZYVD, | -7. 49 "11" 0 127

B DT NAAT SYSREF_DLY_DIV #[RIT 572012, W7 =— AT SYSREF 7 R LB %2 1T 5120, !
B4 VAAL T—FRSLETT, 22—V — (3% T, FHIBINLZ=vY D SYSREFx_DLY_PHASE.
SYSREF_DLY_Q. SYSREFx_DLY | D& EA®IRTEE T,

Before 1 edge After 1% edge After 2™ edge

A A
CLKIN

t,b _ckpos[0:31]  (bit order reversed LSB first, MSB last)

I
I
I
I 10000000000110000000000000011001
I
I
I
I

SYSREFREQ

Pin Input

E 6-10. AT ATy PHIEZE2EIRT S SYSREF U 1  ROULHE

ZORERL T, 7 /3A %% SYSREF_MODE R17[1:0] »ff 2] (VE'—% £—F) IZi&%EL. SYSREF_DLY_BPY
R72[1:0] DfE 2] (TR TOE—RTHER) ICHETLHLERHVET,
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www.ti.comlja-jp JAJSV88A — JUNE 2024 — REVISED MAY 2025

6.3.5.3.2.3 SYSREF U1 > FUMEICBT 3 EDMDH 15> X

+ SYSREFREQ BT, 3ffcLkn + 1.6ns D/ MNREEIZI7-5C high IRFF T 20 ERHY , ZOREM O TOH
rb_CLKPOS 71— /LR NZ/20ET,

o 2—H—»rb_CLKPOS L P AXNLE B O A% SYSREFREQ_DLY fEAHERIL €, & b7 v 7 BB LUV
—/VRIFEE R A B L £7, IR DA B A i/ NRICHN 2 5720, B 20725/ SYSREFREQ_DLY % 8&4R 7
HZEEBEIOLET,

+ SYSREF VA R IC By N T v 7 BLOR— VR & it 35 X01c 7 ms I a8 07
SYSREFREQ_DLY (2L T SYSREFREQ 23S E 373, SYSREFREQ_DLY (% SYSREF 71> Ry
FtHEa—ROBEE RLEE A, SYSREF 7 RV CIE, #ICE Y TORE S E T,

6.3.5.3.2.4 2"l w FDAZVH A7

o UJTAN BE—RBUARY B—RICUIEEZ T V7= AN £—RIZEAEEIT, SYSREFRE Q B CRILIRER
HERFLET, 723, U4 RY =R BIsS 7L &1 SYSREFREQ E°2-78 high (£7213 low) (2725855
CLKPOS_CAPTURE_EN Z#7'aZ/ I AT BRI, VA RUE—ROKE THIZE Y OARIEZ T E high (F7213 low)
2T DI TLIEE N,

o FIFFEHIE ROV A&, SYSREFREQ B % low ([CFRETAMLENHYET,

6.3.5.3.2.5 SYNC Bt EF T 5154

o 75 ANJ1rmy s AN EIZ 1 D SYSREFREQ BV DNLH RNy D HNFF A SIVET
« SYSREFREQ (% 6 71y 7 A7V Ll EIZH57--T high (ZHERF T 2050300 £

6.3.5.3.3 [FTHFLEE

SYNC A+ 2%&, = —+% — [T CLK DIV, LOGICLK DIV, LOGICLK_DIV_PRE. SYSREF DIV,
SYSREF_DIV_PRE, SYSREF_DLY DIV 7 A X % [RHL T, BRI A7V CAAA 7 By e —BSH52 LM T
XFET, UKD 22— T EHO T ARARE R CEET, 2o ERR I, Y7 =7 Cli/e< SYSREFREQ
EURRH CORFITTEET,

6.4 T/INA ADHEEE— R

RKTFNAZT, EEA oy s Ny77 —R, DREET R, $RILEESRT RO cEE T, T —FEEiEsd
BITIE L RO P AZ R E RN MIE T,

K 6-16. T/NA ADHEET — ROKRTE

LURZ FRLA  |Evh T 4—)VR HeRE NyT7 FIAH RER

R25 2:0 CLK_MUX F—REBIRLET |1 2 3

R25 5:3 CLK_DIV/ B R (X CLK_DIV CLK_MULT

CLK_MULT AR E 0x1 =+2 0x2 = x2

0x2 =+3 0x3 = x3
0x3 = +4 0x4 = x4
0x4 =<5
0x6 = +7

R2 5 SMCLK_EN A7 —h vy a1

DA E S S
AX—TIAZLET

R2 9:6 SMCLK_DIV_PRE | 27—k =L 78 | 25—k ~ v 709D F ) 7y 74y & 25
77@7097—/\4& ox2 =+2
ERELET Ox4 = +4
0x8 = +8
Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 29
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LMX1860-SEP INSTRUMENTS
JAJSV88A — JUNE 2024 — REVISED MAY 2025 www.ti.com/ja-jp
%+ 6-16. T/\A ADWEEE— FOW/E (FiX)

LURE FRLA  |Ewh TR e RyT7 | Fras EEr
R3 2:0 SMCLK_DIV AT = T DT | S5
E;gf} FARREBUE | 1y o e SRS 55121 L. SMCLK /544 1F <30Mhz &
HOVERBHVET,
0x0 = +1
0x1 = +2
0x2 = +4
0x3 = +8
0x4 = +16
0x5 = +32
0x6 = +64
07 = +128
RO FRTC REM—DOXYVT |PLL R—2ADRE |x X %fkufv—:/a‘/
avLET

6.4.1 > E— F#I#

COT AT, THAAA BT—RER, 5 EE B IO REIEOBIR, 1 HE I, BEZOF v IiiiE (ON/
OFF) o7 a7 M T&DE Yy T—RE2HR—hLTWET, BT —REEF I TrU Y ZIREEZ A H 9512
I AT —h= 2 (SM) 7y 7 A R—T MCTHUERHYET,

6.41.1Fv 7T L= )V (CE)

F T AR—T NV AL, THAAREAR—=T NVBINET =7 T DIl HSLET, CE B2 high (1)
DEE, FvT A3 —T /UL SPI fRH THIFICEET,

£6-17. Fyv T A =TI H#EH

CE uw FIRAR AT —H R SPI 4 —/S—ZA Nl
0 ) L
1 2 kol

6.4.1.2 i HhF v )L

#F v 2 AIE, CLKX_EN EACK0HIEIS L ET, 2o i3, BEDF v 1L /70 CLKOUT & SYSREFOUT
EAR—TNWVEIIT =T WIZLET,

% 6-18. HhF + RIVHIEDZEIR

CLKx_EN F RO HFIRER SPI F—/S—FARHl4H
0 F ARV IIBT 4B —T N CF 7L
1 Fr I I A F—T N LES HY

6.4.1.3 O v o HAhHlHE
oy L, vy rayriayy s SYSREF A4 — T VT 4t —T I TEET,
x£6-19. Ay oHhaAx—TI

LOGIC_EN avy7 iR SPI 4 ——SAFHIH
0 TAAT =T L a7 i) 7L
1 A3 —T N a7 HY
30 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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6.4.1.4 SYSREF D A%5#
SYSREF_EN t°>1%, SYSREF ©/var A % —7 N BLOTF 4 —T I TEET,
2% 6-20. SYSREF Ei&A x—7 Il

SYSREF_EN SYSREF [H]#% SPI A — —SA I
0 #E5) 7L
1 A x—T7 )L HY

6.4.1.5 F/\M4 R E— RE:IR
NyT77 T—R SEEE—R, FBHEI T—RAREDT A AEREIL, MUXSELX B> D% E TR L £,
x 6-21. T/ ABEE— RZER

MUXSEL1 MUXSELO E—RER

0 0 SPI il £

0 1 Y77 E—R
1 0 FAAY TR
1 1 FEE TR

6.4.1.6 HEIFRE /(I REFED IR

MUXSELx £ mo o ZIZEVEIEE—R (4 E% T —NEILRAELRT—R) 23RN 7% T, pasOE £ I3 R
BEOEIE DIVSELX By nov 7k TR SN E T,

+ 6-22. FBIBRF = IIREREDOZER

DIVSEL2 DIVSEL1 DIVSELO SR RO REDE
0 0 0 SPI il SPI 4l
0 0 1 2 X
0 1 0 3 2
0 1 1 4 3
1 0 0 5 4
1 0 1 TR 7 X
1 1 0 7 X
1 1 1 THRIFE I X

6.41.7F¥v VT L= a3 HEEY

R T—RFTEIEL TS, PLL XR—2OFHE IR ITEA R Iy 7 OX VT L — a0 EEL, CAL B2 % low
5 high [IZEBSELEX Y7L —ar BRIGSILET,

£6-23.CALE>> O v

CAL e A EVZ N
0 SPI #l X x 7L —ar
01 XU — g BBALET

6.4.1.8 HAEHFH
T _TOF vV DOHS1E ST PWRSELX B> THIEISHLET,
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& 6-24. F v RV OB AHHIE

PWRSEL2 PWRSEL1 PWRSELO HAHEH

0 0 0 SPI il

0 0 1 IO S
0 1 0 -

0 1 1 -

1 0 0 -

1 0 1 -

1 1 0 -

1 1 1 NV

T77V5—=23 0 ¢ERE

H
LFoT7 7V r—ar it TI o B ARRICE L0 TR, Tl TIEEDO EfEMEF-ITzmeMts

BRAEWZLER A, il 2 O HBIZH 28O EPEIC W TiE, BEEO BETHIEIL Q=72 i
ROET, BEAEILE B ORGFEELRIEL T ANT AT, VAT LAOMEEZ R T 50N RHVET,

7177V =2 3 88

7.1.1 SYSREFREQ A Jif&sk

SYSREFREQ v %, AC fi&aE—FRE/=1EL DC 8T —RFRDY 7N U RERITZEF AN E TR —FL TWVET,
SYSREFREQ B IZiZ, 100Q Z=#hE L THERE 5, BEM T RIZED 50Q ONE & mBHET,

7-112, XCPH AC/IDC, > 7N R | FFZ AN 2V R — T 57200 — %7 SYSREFREQ A J7[HIi#
OHERHEIAZ/RLET, B 7-1 IR T T A AZY—MNBRO—FIZ, BB DOANEH 7 NV RERITZEEIA )
ELAC B FE21E DC EEDAINIHKIET B0 DT L —R mAZ—TT,

VCC

e SYSREFREQ
l SYSREFREQ_P Input

R2
a 500

$ R7 "|_|

i

SYSREFREQ_N

R6

B 7-1. SYSREFREQ A A EI&ICEE Y B #HREIT
PLFOKNZ, SO E R D B X2~ L ET,

32 BHHZB S5 7 =P 2 (DB CHM O b)) 255 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMX1860-SEP
English Data Sheet: SNAS883


https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/jp/lit/pdf/JAJSV88
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV88A&partnum=LMX1860-SEP
https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/lit/pdf/SNAS883

i3 TEXAS

INSTRUMENTS LMX1860-SEP
www.ti.com/ja-jp JAJSV8BA — JUNE 2024 — REVISED MAY 2025
SYSREFREQ SYSREFREQ
|| SYSREFREQ_P Input l SYSREFREQ_P | Input

R2

|
R2
500 C1

1A

500
| |
Ve ll_l Ve ||_-I
c c
§R3 >00 %m 500
I 4 I 4
| SYSREFREQ_N I SYSREFREQ_N
c2 c2

R6

B 7-2. AC #ERZEBAN =
B 7-3. AC 8. VI IV RAAN

SYSREFREQ B SYSREFRE
SYSREFREQ_P Input R1 | tQ
o—'\(/)\év ® SYSREFREQ_P npu
00
50Q R2
500
lll—l = S '“_-l
¢ S 500 Ve §R7
gm C S50
— WV . 4
00 SYSREFREQ_N
% SYSREFREQ_N
R4

K 7-4.DC #£E&=HAN .
B 7-5.DC#6&. NIV RAR

1. AC B DOEBBIOV VI VU R A B T, £ T VCM Z{ERT 5720 O (R2 & R3) A3
THY, \WHUEIZE Y P & N EDORID BN ZEN 150mV BB 2 DINTERTHILELHDET,
a. 7-£%1%. 25V VCC TEY PIZ 1.5V, > N IZ 1.65V @ VCM Z1ER% 3 %121%. R3 = 550Q. R2 = 1kQ |2
RELET
b. SN RN ATRER DS AT TOR 28T 57-%  R6 = 50Q 8L £7,

2. V—ARMEEBERT AAD AN AL =BT 2ICT 20 ENHLHDIE DC fEE DA BLUOY 7T
YA T,
a. //7/I/:E/FA7‘J%EJZ®iE'/\ . R1,R2, R3, R4 DIEFLAHMERFL £3°, ZOHFIETIEMT OB TRITFFA
BIENERR S, HHT IR LJ:V)I:/ P2 75Q, B N 2 50Q DT 7 F 0 OFEAMEE A ARSI ET,
b. 7oL FEORIFHELED 1.35V IT7225121F, 2.5V VCC &AL TP ESROEE R1 = 130Q, R2 =
165Q., R3 = 86.6Q, R4 = 110Q ([T EL 7,

7.1.2 XEHE> DNE

ZL DA, TR TOELDMERENDI DT TIEHVFET A, £ 7-1 12, ZNHORMBHAE L OB CES T HELEE
HERLET,
R7T1. RERFEIBINICERENTNSZE DL
=2 bzt

TP VCC B INBOE U, FICERICHHE T DU ENHYVET, Zhbo VCC BN Z MG 957 1y (B4 THER
MRS ZHEALROVE S S 2 & R MEE 3R ETEET,

1. VTN ANERE TS E AT E AT e a T4 T SEHRIGLET,

SYSREFREQ 2. SYSREFREQ EVZMEHLAWVEG AL, ZOE % 1kQ BT VCC 1T L £,
CLKIN #H# A TNV R AN EEEE T DA, 7T RIC AC f5G LTz 50Q OIEHTCHIMLE Y AL £,
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K711 REAFAEIBANICTEASN TS EDULE (FiX)

=% TRR
VBIASO01, VBIAS23 FEBAE ALV, ZNHOY Y I F ot (1uF) 27 T RIcHERLET,
CLKOUT
SYSREFOUT

LOGICLKOUT FERLRWEA L. AC Iy TV s a5 oL 50Q 27T RIciki LET,

LOGISYSREFOUT

1. T3 A% SPI HlffIE—F CEMESECODEE . ZhHDE % 1kQ HEHLT VCC ([ZHERE T 2L B3 b0 E

D
CE. CLKx_EN, LOGIC_EN, . . . ~
SYSREF EN 2. SPI E—REEUE—ROME G CTEEL CORWES | ZhHDOE T 1kQ Pta AL T/ I N+

LULENHVET,

CAL. MUXSELx, DIVSELx, |1. IhbHDOEUEEHALRWEE . ZhbOE T 1kQ FEN LTIV RICHER L ET,
PWRSELx

7.1.3 5 BZH

HEERIZ. BT PSR C TRV ES, R 72 1R T I _RCOT a7 ERENE L, EDOXH3RIE
HRZOWTH B RO G e e EME A2 SO ET,

R72.70v0HIEVYDEBER

VA= &fE Bt (mA)
CLK_MUX = Ry 77 £—F 294
FL AT CLK_MUX = 4yJiE—F 260
CLK_MUX = Ffie—K 560
a7 SYSREF_EN = 1 80
o VxRl —4 E—F (SYSREF_MODE =0, 1) 53
SYSREF BIEY =KL — ; :
SYNG Y& —% &—F (SYSREF_MODE = 2) 40
Sy o e R LR SYSREF_MODE =0, 1 113
A RO ILFRIEIES (CLKPOS_CAPTURE_EN=1) |gySREF MODE =2 0
SYSREF /L4 — SYSREF_MODE = 1 7
SYSREF_EN =0 25
CLKOUT - REAOTE 30
(TIF47 ravy Fx SYSREF_EN = 1 &5‘
K1) 5 LB AE 40
A8y 7 7 CHx_EN = CLKOUTx_EN=1 4+6*CLKOUTX_PWR
_ _ 74 +
o7 SYSREFOUT_EN = CHx_EN = 1 SYSREFOUTX_PWR'5
SYSREFO SYSREFOUT_EN = CHx_EN = 1
YSREFOUT ] (SYSREFOUTx_PWR & SYSREFOUTX_VCM A A | 2+SYSREFOUTX PWR +
377 BARENE BB | )37 7 DERIS A>T | 2*SYSREFOUTX_VCM
LI/ a0 ET, )
SYSREF_EN =0 49
=7 SYSREF_EN = 1 59
LOGIC_EN=1 _EN=
LOGICLKOUT -
S LOGICLKOUT_EN=1 CML(Rp=50Q) 16+1*LOGICLKOUT_PWR
s
7 LVDS 12
LOGIC_EN=1 SYSREF_EN =0 0
=7 LOGISYSREFOUT_EN=1 SYSREF EN= 1 55
LOGISYSREFOUT =
) LOGIC_EN=1 CML(Rp=50Q) 16+1*LOGICLKOUT_PWR
M y77 v _
LOGISYSREFOUT_EN=1 LVDS 12
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72BN ET7 TV — 3>

7.21 O—HNBESMF ¥+ TL—>3>

ZOT TV r—ar Tk, LMX1860-SEP % x2 R AL L Tl T 25A DB/ A RXDEEIT, LMX2694- SEP
3GHz H17ay 7B D/ AR —hSNE T, ZORFEDRE T, 2 20 EVM BB T 57-01c
xR oay i LT LMX1860-SEP ZBRENL EL7-23, —#xAYIZ iT/WX%%@J'C%@JTZ)_&MEHLi
KR

B 7-6. KKRMAET7 TV — 3 VEKER

Vee
5002 50Q 0. 01“,:
RFOUTAP |- F—{ cLkin_P
3GHz
0.01 pF
+10 100MHz RFOUTAN
@ dBm [—] ——osciNp o CLK'N—N
Limiter | 01WF 2 o> THF LMX2694-SEP LMX1860-SEP
Wenzel
Oscillator 0.01uF
To Phase
CPOUT CLKOUTO_P || Noise Analyzer
18.20 6GHz
5 1|—uF OSCINN — \rune ] CLKOUTO_N |
500 68nF == 470pF 0-01uF 2 500
2.2nF

L F

Bandwidth = 439kHz
K 7-7. KRBT TV —2 a3 EBRK
7.21.1 BEEH
ZOFDOFRFRT AR E F T-3 1TRLET,

FTARTOH IR SYSREF 2MEHSNARWG AT LAT U RMEMRL T R ICANRRO RN — AR Z i/ NRIZT 52
LERMERLE T,

RT-3.BRET/INSA—=%

INTA—F L=
LMX2694-SEP A 778 i % 100MHz
LMX2694-SEP {77 & %« 3GHz
LMX1860-SEP 2t A 77 %k 3GHz
LMX1860-SEP Z v Hi /) J8 i 2k 6GHz
LMX1860-SEP I 5 % X2

7.2.1.2 SRR ET FIR

ZOBFITIE, 3GHZz AJ17myrE 6GHz D A1 7ay 7 TRELUET, NERERL Tl ST =L R— 2o MIZFUEE
AL ER A, TICS Pro Y7 by =7 1%, MBERL P AZEDFHELE T S A AR IR I LB E T,
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www.ti.com/ja-jp

TICS Pro - LMX1860-SEP

File | USB Communications | Select Device Options Tools Default Configurations Help

4 LMX1860-SEP
User Controls
Raw Registers
Main Page
Calculations
Burst Mode

General | Context

Field Name: LOGIC_EN

Register Name: R8
Start Bit : 5
Stop Bit 15
Length :t ¥

Description: Enables LOGICLK
subsystem (LOGICLKOUT,
LOGISYSREFOUT). Setting this bit to
0x0 completely disables all
LOGICLKOUT and LOGISYSREFOUT
circuitry, overriding the state of
other powerdown/enable bits.

CLKIN

MULTIPLIER

Read Lock Detect Calibrate Multiplier

CHO_EN — | CLKOUTO

» PWR: 7 ; — }
E +7.4dBm L(-;o(m 0 b

¥ CLKOUTO_EN

PWR: | 4134

> : 043 Vep SYSREFOUTO

vem: | 415V 234375 =
2abye \ 05]145 71ps 7] SYSREFOUTO e

SMCLK_EN | Unlocked (VTUNE low) | CH1EN [ oo ~— | CLKOUT1
PIN MODES — e o = it » PWR:E +7.4dBm § 7
C = 11.71875 MHz —— : MHz
onfigure Driver ] CLKOUT1_EN
PWR: 4.5 ]0443 Vpp -
[ISYSREFEN [ICAL  TEMPSENSOR  MUXOUT > — [ I SYSREFOUT1
[1LOGIC_EN | SDO v || Read [ ] | Push-Pull v ool g = 3 MHz
I o elay: =X
CLKOEN [SPiMode |wTSCNTEN | 1SDO v ¥: | 145.71 ps ¥/ SYSREFOUT1_EN
[]CLK1_EN SPIMode - W TSEN GENERAL :
[JCLK2_EN ! [[] POWERDOWN []CH2_EN © CLKOUT2
[CLK3 EN | SPIMode v| 0 [ RESET —— PwR: [ 7[£] +7.4 dBm -
SYSREF Global Delay  fyreposrn = 750.00000 MHz [vl CLKOUT2_EN
["] SYSREF_DLY_BYP PWR: | 4154/0.43 Vpp
DLC| toen nmnce = [-666.67, 664.04] ps R SYSREFOUT2
(1:4(16GHz1032GHz) v | lanvsresie= 262 ps Delav'.‘ o_- e i .
SYSREF Individual Ch | Delay z| g AN SYSREFOUT2_EN
[z | v || 400 MHz 10 800 ~ |
[] CH3_EN ~ | CLKOUT3
% » PWR: 5
7 774 dBm =
CLKOUT3_EN
L » pwr: 403y 7
7= 1202 e zt0 800 — 08V | ysperouts
SYSREFREQ Windowing (] CLKPOS_CAPTURE_EN vem: | Apgjiesv | e
Read SYSWIN Position | 0 0 Delay: OE 145.71 ps SYSREFOUT3_EN
Estimated SVNC Ddly
Corrent 795 MA [ SYNC_EN s Cokiogid g ] —
¥ SYSREFREQ_FORCE o (L Dividers RE-DTV [DIVIDE A LOGICLKOUT
SYSREFREQ_LATCH | [SYSREF | fovsnee = 2.34375 MHz g v s EE PWR: 75 i —
[ SYSREFREQ_CLR | Continuous | = vem: LOGICLKOUT_EN

SYSREF

\ Use leder v

SYSREFREQ | ISYSREF EN Delay: OE| pwR: [0
MHz | =3 : ety  MHz
LW = SYSREF Frequency Generator oliies jvem: ¥ LOGISYSREFOUT_EN

7-8. LMX1860-SEP TICS Pro Dty b7 v/

721377V —=a>yoFAay b
LMX1860-SEP & i} 437 oy L, LMX1860-SEP & 2D /A A&, LMX2694-SEP 3GHz H /) (6dB %:

BINLT 6GHzZ (2R =V 7)) DIAXDE

FMT: | LVDS

SREFOUT

T4, LMX1860-SEP i, 1MHz 7> 20Mhz D .0){41‘9/4

INSEET A, 20MHz 22 58 AJIRFERIZIVI T AR 70T NERZ TNV A2) o 7 Sb Tl ._\L“C<7ié
AN
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-80
84 — | MX2694-SEP + LMX1860-SEP Noise
88 —— LMX2694-SEP_6G_Scaled_Noise

oo - = LMX1860-SEP_Multi_Noise
-96
-100 o

-104
-108 |
12 =
-116 kL

-120 e N S

124 el
-128 N N

-132 LT - . ™\
—136 AIA. la L - \

Phase Noise (dBc/Hz)

-140 -t s
-144

-148 \‘\\.;
-152
-156

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

B 7-9. LMX1860-SEP I F 754 ¥ iH

VAl |
=

7.2.2 JESD204B/C 2Oy 2 HEF 7T or—=>3 >

ZOT 7V —ar Tk, LMX1860-SEP % fff i L7z JESD204B/C 7wy 74y Bllal i 2 R L £ 4, ZOE BRI,
LMX2694-SEP 76 51 A ) &5 F Adv, FPGA D 7my 7L, 7 —4 av /=2~ 4 <7D JESD Zuy
JEAERTEET,

LMX1860-SEP CLKOUTO_P

|1
1T
Vee CLKOUTO_N {} CLKIN
T ADC/DAC
SYSREFOUTO_P I SVSRER
5003 500 0.014F SYSREFOUTO_N {}
RFOUTAP {|—] CLKIN_P
0.01pF CLKOUT1_P

Wenzel SYSREFOUT1_N
Oscillator

|1
1T
+10 100MHz RFOUTAN | ii__CLKIN
l F—{CcLKIN_N CLKOUT1_N ]
@ pur —oh F 0 JFi osenP O 2 g 2 500 ADCIDAC
Limiter o 500 H LMX2694-SEP 3 SYSREFOUT1_P H
17

CPOUT

18.2Q

|———OSsCINN
VTUNE [—¢ It
5005  OTWF T 1 LOGICLK_P | Rerox
68nF == 470pF LOGICLK_N 10
22nF FPGA
I 68.10 LOGISYSREFOUT_P ﬁ t
1

LOGISYSREFOUT_N

Bandwidth = 439kHz

B 7-10. 8FMAZ JESD Y Ovo/D7Ov IR

731470k
7.31 L4 7Y FDSH1L FZ 1>

o LU NTURHAERERATAESIT. EEHAIOA L —F L ARar VAR B RICIZAR 58512, 50Q
DA T YAV EREH L ET,

o Nl —V O EIZHD GND BTy —2 T DAP IZRASOEETXET,

o BN AREEBLT 572012, CLKIN OBLRO ESE R/ NRIZIMZET, v~ F I BAR+ oG ae. /AR
a7 NEETHAREMERHV ET,

o TAAD DAP 3, ZEOET THOITHERSI QWD I e MR L E T,
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o JVIKHE LD EMR (Rogers 4003C 728 2 HL T, i/ 2 /1E N2 EHRLET,
o T RTOHITIE SYSREF 2EIMEL TWDHE 125°C OHELEPEE S IR E 2 2 HIZEHE BTN 012 m<
B A REMENHDZEICERB L TLIZEWN, = U VN B IR BIGERHN ET,

732 L1790 FBI

L1479 M

6
&
0
S

=

(]

m
—
r—
(9]
0
o

UCCIN

N
rog@ @
RS57 [ &

”O DC238E1
I DC247E1
O DC248E1

7.4 BRICBAT HHREIR

ZDTHSARL, TSAAZKIC 2.5V BREHHL TOET, Ay F U7 EBRICEEERCT DL, HICEELAn
ATVT APFAET DR DY ET . TN TOERE S T, HBN A SRAEATITERTEE T, TH IR A2V
AT, TAAALRUIE T, HRE D R MEShiz, JO/NSpasr T ok B ACTEDRVIE ST TRE T 528
EHERLET, 7 AADIFLA LT N TORE SO PEEIE 100MHzZ LU EThH D720  ARJEE I DR M B =2 2
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ERFORRED/NA/RA 2T B ENE LDO OZEMEDTZDIZOAMMHEIL, T/SAAETORRE (BLOVIA3
A NRADN—T A HFIHR) R CEET, MG ZFRIZHER 2561, /DSRIERPIEIZ 7 =7 A e — X% fif
MLT, Z7ry27L LOGICLK OERE  Zitix L £3, £ DOZOMOHERE RN OWTIL, [k L OHERE)
v/ arES L TIESN,

DT NRARL, BWEBIEMMEL, LDO (ZLANE 742V 7 BEKE T, PSRR (BIRERE L) 3%/ NRBT
T ZOTNRARE ABFIRA T VT A )AL RXPRREELURVME A X ERICEGE TAIENEETT,

741 /NNT=F v 7DEA L

T A ADBIREA AT DI, WLSODDOEIRY — 7 APMETT,

1. THAARITEIEHHEL, VCC e DNl 2L~ NZEL TOD T L HERRL £,

2. NU—Fr UeyMIABIATONET A, 22— =X RESET By 1 55 0 IV A 528128, V7Y
=7 Vv FTTEET, 2D 2 DDA ROTrs I 7 R, 1us UL EThHZLa MR LET,

3. MEIGLCLIAZET T TALET,
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[

Internal LDOs Power Up
Vcc Pins

g
|
|
]
|
|
|
_L
|
|
|
|
|
|

Hard Power on Reset Start
0

Registers Programmed + —
Initiate Filter Calibration

Program RESET =1
Program RESET

Hard Power on Reset Done

Program
Registers

SPI Interface

=————  Filter Calibration Start — —
Filter Calibration Done

Sub Harmonic Filter

Output Callibration

1
|
1 ! g

L
Valid Output

A

T
May have an output, but not necessarily Valid

|

|

|

|

|

|

|

LIA
Lt}

|

|

|

|

|

|

|

CLKIN Pin |
|
|
|

A
v
A

v

May apply a signal, but it does not impact device Valid signal required
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75 LR Ty S

D15 | D14 | D13 | D12 | D1 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 7= 0 JET
g DR
R2 0 0 0 0 0 0 SMCLK_DIV_PRE SMEC,\&K 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—’gx UTE_C |UTE_C|UTE_.C|UTE.C| © 0 0 0 SMCLK_DIV
T 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 VM oM IV PWR PRE PWR PRE ~ | LOGISYSREFOUT_PWR | LOGICLKOUT_PWR | 5jrp
N
LOGIC LOGISYSREFO | LOGICLKOUT_F
R8 0 0 0 0 0 0 0 LOGICLK_DIV_PRE EN 0 UT_FMT VT
LOGIC | LOGIC
R9 SYSR%F'\;TEQ—V SYE",'\IC— LK DIV[LK DIV| © 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 LY STEP
SYNC_ g'-gg SYSRE | SYSRE
R14 0 0 0 0 0 0 0 |MUTE_| O 0 0 0 0 |JORre |FREQ_|FREQ_
PD — | MODE | LATCH
EN
SYSRE
R15 0 0 0 o |SYSREFDIV.PI , |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 | LY PHASE SYSREF3_DLY_Q
SYSREF1_DLY_ | SYSREFO_DLY_
R22 SCALE SGALE SYSREF_DLY_DIV 0 0 LOGISYSREF_DLY_Q
MUXO MUXO || 0GISYSREF D | SYSREF3_DLY_ | SYSREF2_DLY
R23 |TSEN| 1 Tyt en| © 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 |y RsT CLK_DIV CLK_MUX
VCO_C
R28 0 0 0 |ORE_F VCO_CORE 0 0 0 0 0 1 0 0 0
ORCE
R29 0 0 0 0 0 \ 1 \ 0 1 VCO_CAPCTRL
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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\Z;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 | 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 | P-CE 0 0 L !
rb_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 LK_DIV | LK_DIV 0 0 0 0 0
_BYP3 | _BYP2

ZORICHEBESN TRV VAR, ZNHET BT TALTUIWTER A, LURZ L, KT SAZOMERECHREICE R B2 KT TSRS ET,
TSAADVERRICHE R RIZS/RNIINC, LT DL YA E T 0/ T AL Cidev A, R1, R10, R26, R27, R30-R32,

sy HREEREHEALRWEGE LLTOLYREOT 0730 3L EHY E8 A, R29, R33, R34, R65, R67, R73

UTFOLYA2E, LOGICLK Z L2V G 7 as 730 7 ORLEITHY £ A, R79, R0
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7.5.1 TNALIADL XS

RT-41, T AAADL P AZADAEY v b LI AFERLET, £ 7-4 1RV AF 789k TRUVAIZTRT
FHRIF LR LET, LOAZONFITE B L TIWITERE A,

& 7-4. DEVICE LR %

F7eyk W LUREL I
Oh RO vri a0 7511
2h R2 v/ al 7512
3h R3 vria751.3
4h R4 ®ria 7514
5h R5 vria 7515
6h R6 v/ a751.6
7h R7 v a 7517
8h R8 v/ a7518
9h R9 v7ia751.9
Bh R11 ®r3a75.1.10
Ch R12 v/ a7.51.11
Dh R13 vria751.12
Eh R14 v/ 75113
Fh R15 v/ a 75114
10h R16 v 7.51.15
11h R17 ®ra75.1.16
12h R18 v al 756117
13h R19 vra751.18
14h R20 v7al7.51.19
15h R21 ®7a75.1.20
16h R22 t®riar751.21
17h R23 v 7.51.22
18h R24 t®r3a75.1.23
19h R25 v/ 7.51.24
1Ch R28 v/ a75.1.25
1Dh R29 v/ 7.5.1.26
21h R33 ®ra75.1.27
22h R34 vria7.51.28
41h R65 72 75.1.29
43h R67 v/ 7.5.1.30
48h R72 ®ra7.5.1.31
49h R73 v/ 7.51.32
4Bh R75 ®71a75.1.33
4Ch R76 v/ a7.51.34
56h R86 ®ria75.1.35
5Ah R90 ®7al7.5.1.36
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FOINER VI ELIHNC B O TR AT Z2 RS THRLELTWET, £ 7-5 10, 20873 TF7t®
AAATIfEFEAL WD —RERLET,

RIS5.TNARADT7 R Y47 a—RK

Treasd7 | #E | B
AL AT
R R HAHL
EXIARLAT
w w | mxian

Vv hE1ET 74V ME

-n ‘

|V MR DR ET13 7 7 M

7.511R0 LY R (A 7+ b =0h) [Vt k =0000h]
RO % 7-6 [RLET,

WS R IRV ET,
£76.ROLISRIDT 4+ —) ROFHA
Evh TAL—IVR BAS Uk A
15-3 BN R/W Oh ZDT4—)VR%E 0x0 (27T AL ET,
2 NRO—Fry R/W Oh FNRA ALK B BRI ELET, oL 2ZOREITHEES N
S
1 EIS/NG | R/W Oh ZDT4—)VR%E 0x0 (27T AL ET,
0 UEwvh R/W Oh VTN UEvh, aYv s 2RV RZ 2K E) v LR (XU —F L Uk
v hEEEA) , IRDL P AZEZAZRE LT JVT,

7512R2 LY R¥ (F7€w b =2h)[Utw b =0223h]
R2 %% 7-7 IORLET,

B R IRV E T,
RTT.R2VISRIDT 4 —)V ROFHA
Evh TA—IVE ZAS DR A
15-11 BN R Oh ZDT4—)VR%E 0x0 (27T AL ET,
10 PN R/W Oh DT 4=V % 0X0 (27T FALET,
9-6 SMCLK_DIV_PRE R/W 8h AT —h = Iay I DT VT AN F — (R TA3AZ— 1 D) AT
—h ~iv ray I ASray b RENET, TIVTFAAE DS
1%, £1600MHz THALENRHYET , ZHHLUAN DL TRFE A TT,
2h=/2
4h = /4
8h=/8
5 SMCLK_EN R/W 1h ZOT74—NR%E 01 IZT7as T ALET,
AT —hk = ray) Ve —L e A X —T MILET,
4-0 EI/N; | R/W 3h ZDT4—)VR%E O0x3 (27T AL ET,

44 BRICIT BT — RN (DR RBE S) EHE
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7.51.3R3 LY R4 (F 7€y b =3h)[UtY b =FF86h]
R3 %% 7-8 IoRLET,
WK R IRV ET,

KRT78.RIVCARYDT 4 =)V RDHBA

Evh

TA4—IVE

AT

NN

B

15

CH3_EN

R/W

1h

CH3 (CLKOUT3, SYSOUT3) #A1r—7 /LT, ZOEYRE 0 1T
BRIETHE, CHI BEBITT =T V&N, D/ ST — Zo A —
T By ORIEN EEEFSNET,

14

CH2_EN

R/W

1h

CH2 (CLKOUT2, SYSOUT2) #A % —7 ML ET, ZOE YR 01
BETHE, CH2 NERICT 4 E—T VEN, MO /RT— XA R—
TN B ROREEN EEEINET,

13

CH1_EN

R/wW

1h

CH1 (CLKOUT1, SYSOUT1) #A*—7 /ML ET, ZOE Y 01
WETHE, CH1 BERILT 12— V&N, o RT— Xy 3—
T EvhOIREEN LEESIET,

12

CHO_EN

R/wW

1h

CHO (CLKOUTO, SYSOUTO) %A —7 /ML ET, ZOE Y 01
BWETHE, CHO NREEILT 12— VEN, o T — X5 f 3—
TN By hOIREER LEEESNET,

1"

LOGICLK_MUTE_CAL

R/W

1h

FHIBOXYIT L —varficnyy 77 (LOGICLK/LOGISYS) %3
a—RhLET,

10

CH3_MUTE_CAL

R/W

1h

RAELFOF ¥V T L — a2, CH3 (CLKOUT3/SYSOUT3) #3=2—h
LT,

CH2_MUTE_CAL

R/wW

1h

RHEBOFYUT L — a0 HIZ, CH2 (CLKOUT2/SYSOUT2) Z3=—h
L&,

CH1_MUTE_CAL

R/W

1h

FRROF YU 7L — a0 H12, CHT (CLKOUT1/SYSOUTA) 32—k
LET,

CHO_MUTE_CAL

R/wW

1h

FHIOF Y7L — =12, CHO (CLKOUTO/SYSOUTO) & 3=—h
LET,

6-3

FHEABH

Oh

ZDT7 4—)NKR%E OX0 [Z7 e T ALET,

2-0

SMCLK_DIV

R/W

6h

AT —hw v ray Iy AwERELET, AT —h v v vy Y
FRAE DS %EIBIZ AL ET, SMCLK_DIV_PRE 750 A1 3K
% <1600MHz (232 LERHYET, 11 E#EIL <30MHz THS
VERBHOET, 43 AT 2SMCLK DIV -,

Oh=/1

1h=/2

2h=1/4

3h=1/8

4h =/16

5h =/32

6h = /64

7h=/128
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7.51.4R4 L R% (7€ Y b =4h)[VE Y b =36FFh]
R4 %3 7-9 ITRLET,

BN R ICRD £,
RT9.RAVIRIDT 4 =)V FOFEA
Eyh [T ZAT Ueyh B
15-14 FEBA R Oh ZDT4—)IR%E 0x0 IZ7ar T L ET,
13-11 CLKOUT1_PWR R/W 6h CLKOUT1 DB NERELET, EAKRZVNEE HHEHREL
mOES,
10-8 CLKOUTO_PWR R/W 6h CLKOUTO DN ENERELET, MEAKRZVNEE HEHREL
ET,
7 SYSREFOUT3_EN R/W 1h SYSREFOUT3 /)Ny 7 7 A % —7 WIZLET,
6 SYSREFOUT2_EN R/W 1h SYSREFOUT2 /13y 7 57 A X —T WIZLET,
5 SYSREFOUT1_EN R/W 1h SYSREFOUTA /)Ny 77 A X —T7 WIZLET,
4 SYSREFOUTO_EN R/wW 1h SYSREFOUTO /13y 7 57 & A X —7 WIZLET,
3 CLKOUT3_EN R/wW 1h CLKOUT3 i i\ 77 A % —T WMZLET,
2 CLKOUT2_EN R/wW 1h CLKOUT2 /iRy 775 A X —T ML ET,
1 CLKOUT1_EN R/wW 1h CLKOUT1 i i\ 7 7% A X —T WMZLET,
0 CLKOUTO_EN R/wW 1h CLKOUTO H{ /3Ry 77 A X —T I LET,
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7.51.5R5 LY R4 (7€ b =5n) [Vt Y b =4936h]
R5 %% 7-10 loRLET .
WK R IRV ET,

KT710.R5 LPRIDT 4 =)V RDOEHA

(=57 TA4—IVE ZAT DRSS FEA
(A R Oh DT 4= R%E O0X0 Ic7 By TALET,
14-12  |SYSREFOUT2_PWR RIW 4h SYSREFOUT2 i 11 WA L £, {5 f%b\ 15 WhEID

KELBRVET, AR EEE AN TSI
SYSREFOUT2_VCM %t} _EQi’d‘édZ\%ﬁ%Di@’

11-9  |SYSREFOUT1_PWR RIW 4h SYSREFOUT1 O I Ik iEL £, A8 jtém £, HAEND
RELZZES, D FFEEZFARAENICT DI
SYSREFOUT1_VCM # it} J;’z”ﬁ?“édl%?b%@i“&

8-6  |SYSREFOUTO_PWR RIW 4h SYSREFOUTO 0 /% /& iE L £, lAs j:%u\ N VIEaLS

RERVET, MARREEZFFAERENICT SIS
SYSREFOUTO_VCM % i8]} _nxﬂi'@‘%)dz\ﬁﬁ‘i&)”)iﬁ‘

5-3 CLKOUT3_PWR R/W 6h CLKOUT3 o hENEFHELET, EAKRZWNEE, HI1EITBREL
e0ET,

2-0 CLKOUT2_PWR R/W 6h CLKOUT2 o NENEHELET, ERRIWVNEE, H1ETHREL
nET,

7.51.6R6 LY R% (7€ b =6h)[Utv b =B6DCh]
R6 %% 7-11 lTRLET,
G g A==t )= S

KT7T-M.R6 LRIYDT 4 =)V RDFREA
Evh T4—R BT Ueoh i HA
15 LOGICLKOUT_EN R/W 1h oy ray My T A X —T I LET,

14-12 SYSREFOUT3_VCM R/wW 3h SYSREFOUT3 0>|J477|—VFH75: RELET, i/ BL UK EEE
FFARRENICTHI21E, SYSREFOUT3_PWR A B Z3% E T DL E
BHVFEL,

11-9 SYSREFOUT2_VCM R/W 3h SYSREFOUT2 O JAMHA R EL £T, /M BIOER KR IEES
FTIABRENIZ T 2I2i%, SYSREFOUT2_PWR Z il U FE & T 20 B
NHVET,

8-6 SYSREFOUT1_VCM R/W 3h SYSREFOUT1 D IAFAE R EL £7, /MBI UK 1
FIABREANIZT 2I21%, SYSREFOUT1_PWR % 81 Jﬁﬁ’a’“é%%
BHVET,

53  |SYSREFOUTO_VCM R/W 3h SYSREFOUTO D A& EL £, B/ L ORI A B4
FEAIREMIZ 5113, SYSREFOUTO_PWR Z i) Z i &+ 244 5
BHYET,

20 |SYSREFOUT3_PWR RIW 4h SYSREFOUT3 O HEN%#EL £ md:’aw\ ESNIPAY WAL

KELRVET, HARHEEEFFARHBENICT DI
SYSREFOUT3_VCM % it 3% 7T B4 38 &;V)ia“
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7.51.7R7 LY R% (A 7€y F=7h)[VEY b =0001h]
R7 %% 7-12 lORLET.

B RIZRVET,
RT12.R7T VPRIDT 4 =)V EOFREA

(=57 TA4—IVE ZAT DRSS FEA

15 FEANBR R Oh ZDOT7 4=V R%E 0X0 [T B T ALET,

14-13  |LOGISYSREFOUT_VCM |R/W Oh LVDS &—RTi&, #¥v2 SYSREF i hD A RHZHELET, it
DI TIL, 2O 7 — A RITERENET,
oh=12V
th=11V
2h=1.0V
3h=09V
12-11 LOGICLKOUT_VCM R/W Oh LVDS &—RC, a¥yy ryay/H o ia€y £—RERELET,
XTI, ZO7 4 — L RITERSNET,
Oh=12V
th=11V
2h=1.0V
3h=0.9V
10-9 LOGISYSREF_DIV_PWR |R/W Oh 1Yy 2 SYSREF ZYRTA RO BN EZRELET, HRRKEVNE
_PRE L HABE B RELARVET,
8-7 LOGICLK_DIV_PWR_PR |R/W Oh aYvs sy FYRTA SO BN EZFHELET, EAREIVIFE,
E HE b R&ELARDET,

6-4 LOGISYSREFOUT_PWR |R/W Oh CML B LOGISYSREFOUT O 1ENEBRELET (fho i J17E
AR TIEZOT7 4 — /L RIFERENET) . HRAKREWZE | HIENHRE
<IRVETF,

3-1 LOGICLKOUT_PWR R/W Oh CML JE=® LOGICLKOUT D /18 1% EL£9 (ot )¢
IZZOT7 4=V RIFERENET) o HRAREWVZE | HHEIHRERD
£

0 LOGISYSREFOUT EN  |R/W 1h av2 SYSREF w7 7 A 3 —7 /M LET,

48

BRHI T B 70— RS2 (DB B Ab) #2%1F
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7.51.8R8 LY R% (7€ vy b =8h) [Vt Y b =0120h]
R8 %% 7-13 lTRLET .
WK R IRV ET,

KT13.R8 LCRIDT 4 =)V RDEHA

Evh

TA4—IVE

AT

NN

B

15-9

FHEABH

R

Oh

ZDT7 4—KR%E OX0 [Z7 e T ALET,

8-6

LOGICLK_DIV_PRE

R/W

4h

nVy s Iay I AR T VT NASEERELET, TVT A D
711 3.2GHz U F ThHLEAHYET, LOGICLK_DIV_PRE = 1 03
A LYRZ R79 % 0x0005 DAEIC T 175 L3 B EAHET, LUA
4 R0 % 0x0060 (Z7% & T2 M43 HYET (LOGICLK_DIV_BYP2 =
1. LOGICLK_DIV_BYP3 = 1) , LA FIZUARSIL T DB D LSO
LOGICLK_DIV_PRE OfEiE F## 5T,

th=/N1

2h=/2

4h=1/4

LOGIC_EN

R/W

1h

LOGICLK 7+ 27 4 (LOGICLKOUT, LOGISYSREFOUT) 1 —
TINILET, ZOE v 0x0 ICRET D&, §72TD LOGICLKOUT
FEO LOGISYSREFOUT [EAERICT 4 E—7 NS, oo/ T —
B R—=T I EORER A — =T ANENET,

FHNBR

R/wW

Oh

ZDT 4= K% O0X0 [Z7 e T AL ET,

3-2

LOGISYSREFOUT_FMT

R/W

Oh

LOGISYSREFOUT /DI TIRT AN T —< MR L ET,
Oh =LVDS

1h = PRI

2h = CML

3h = PRI

1-0

LOGICLKOUT_FMT

R/W

Oh

LOGICLKOUT i ID I IIRFGAN T —< v BIRLET,
Oh =LVDS

1h = THIFE

2h =CML

3h =TI A
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7.519R9 LR (F7&Y b =9h)[U&Y b =0020h]
RO %% 7-14 lTRLET.

WK R IRV ET,
RT14.RIVIRIDT 4 —)V ROFHEA

(=57 TA4—IVE FAT DRSS FEA

15-14 SYSREFREQ_VCM R/W Oh SYSREFREQ B> OWN DC AT A%FHELET, AC #EH AJITxt
LCIE BIAS A/ 1 —7 VT 20 ENHVET N, DC fEA AT TldA =
— I NBLOA—R—=RIA T EIT 42— NV TEET,
SYSREFREQ @ DC B> OEIEIL, F/hBL O KDEBAL T E2E
Tp, 0.7V 15 VCC O THLLERHDET,
Oh=1.3V
th=11V
2h=15V
3h=F1t—7 /L

13 SYNC_EN R/wW Oh TNAX DRI SR A RX—T ML, Iy I (EX Y7 T v BEE A
—TINITEET, VT T NARRINfERAENET, SYSREF_EN
= 0x1 250 R,

12 LOGICLK_DIV_PD R/W Oh LOGICLK F A% %F 4 —7 ML E T, LOGICLK FUF A& 13A
F—TNDFETT, LOGICLK T A X AR HEEHE B
D=0l LET,

11 LOGICLK_DIV_BYP R/W Oh LOGICLK_DIV F /314 % %3432 T, LOGICLK_DIV_PRE F /3%
MHERE LOGICLK 1 hZ4ARLE9, LOGICLK O&FH7JE 1 %58
THZODNTNNDOAT YT EL T, LOGICLK_DIV_PRE =1 054
WCOHRERTHZMERHVET, 1 0 EEFHT DI, LTOFRIED L
ETT,
1.LOGICLK_DIV_PRE = 1 [Z7% &

2. LU AL R79 I 0x0005 DENR ESN TNAI A AL ET
3.R90 ~ 0x0060 (LOGICLK_DIV23 = 1, LOGICLK_DIV_DCC = 1)
A=A SN

4.LOGICLK D& #A 1 Z#0EELAW4A | LOGICLK_DIV_BYP =
1IZRE

ZOE MY 0 IR ETHLENRHVET,

Oh = LOGICLK 453 & %3 % 2 )

1h = LOGICLK 43 J& 8% /3 A 73

10 IR R/W Oh ZOT 4= RE 0X0 ([T RS FALET,

9-0 LOGICLK_DIV R/W 20h LOGICLK T A& Dfii% % EL £ 3, LOGICLK_DIV_PRE O kA
AP, <3200MHz THAHMERHY ET, EIEDOLLERET 5T
® ., LOGICLKOUT D K JH i £x1 <800MHz (29 2 E R HDET,
Oh = T H
1h = FHIE A
2h=/2
3h=/3
3FFh =/1023

50 BEHCIT 37— RN 2 (DR RB I bt Bk
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75110 R11 L R¥ (7t k=Bh)[U+ Y k= 0000h]
R11 %% 7-15 lORLET,

WS £ R0 £,
KRT15.RMM VLSRIDT 4 =)L RDEHEA
Evh T4—R BT U¥oh i EA
15-0 rb_CLKPOS R Oh SYSREFREQ D3 h L=y P a FEHELLT-, CLKIN [ 5 DNrh Eas

DTy NLED AT YT Tay ML £, Ay vay M LSB 5
HEEY, MSB TH TLET, %5E v ME, CLKIN [F 5047 %KL,
SYSREFREQ_DLY_STEP 74— /LR CIRESNIZIRIE TR YIS E
9, rb_CLKPOS O HAILHEEDE Y MIF IR ESHTEY, Fv 7 F v
T4 RUBER R COARMEFEMZRLET, CLKIN OILH EA Ty
1Z. LSB 776 MSB £TD 2 DDOREL v DY —r AT LizFkEn, &
REMcoeyMEENET, A7 vavbod CLKIN 3L BTy
COALE, CLKIN F5EH, 8L

BHEAT 7 YA X1Z, SYSREFREQ_DLY DfEA#HHE T&Ed, Zhil
&b, SYSREFREQ B> D [EIHIE Z Oty b7y 7 EAR— LR IR fi] &
ERIbTEET,

751 MM R12 LY RY (71w b =Ch) [Vt bk =0000h]
R12 %## 7-16 IRLET,

RIS £ 2RV £,
FKT16.R12 VL RYD 7 4 —I)V RDEHA
Evh T4—R BT U¥oh i BA
15-0 rb_ CLKPOS[31:16] R Oh MSB F7-1% rb_CLKPOS 7 t— /LR,

7.5112R13 LY R¥ (A 7+ v k =Dh) [V £y bk =0003h]
R13 %% 7-17 |\RLET,

S FA =D £,
RTAT.R1I3 LV IRID7 14—V EDFREA
Evhk TA4—/VK BAF RIS BN
15-2 Ll R Oh ZOT4— K% 00 Ic T u s T ALET,
-0 |SYSREFREQ _DLY_STEP | R/W 3h SYSREFREQ ASRAEL /0ty /(i B2 ¢ 7 F DT 7 C,

SYSREFREQ /RACHEHSNOBIEHE T DAT YT S AX%FHELE
T AT T P AXOHESEEREGPAIZIY , RrE D CLKIN T
A FTREZR R KR AT T HOMERLSIVE T, #EFAICIE, e ALEED
E#EEEL T, HOREOF — =Ty NEENET, CLKIN &
A —N—=F T L= AR THN—ENEEE . JOKRERBIERT
THARZED, 7ay I (LBEOF+ 7 F v HIZ CLKIN OrhH ERp=yy
ERHTAAREMER B ELET, 7220 A KEVIFERBIEARAT Y7 N
LT AT T PARXPRKEWNZE | AT 9T FAXDNEWNGE
LR LT PVT 2RORIEA B N K ELA2ET,

Oh = 28ps (1.4Ghz ~ 2.7GHz)

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

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

3h = 8ps (4.5GHz ~ 12.8GHz)
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7.5113R14 L2 R4 (A 7+® Y b =Eh) [Vt v bk =0002h]
R14 %% 7-18 IRLET,
WK R IRV ET,

KT18.R14VRIYDT 4 =)V KDFHA

Evh

TA4—IVE

AT

NN

B

15-9

FHEABH

R/W

Oh

ZDT7 4—KR%E OX0 [Z7 e T ALET,

8

SYNC_MUTE_PD

R/W

Oh

SYNC ®&—F (SYSREFREQ_MODE = 0x0) {2, SYSREFOUT ¥k
X LOGISYSREFOUT B> D32 —RNIREEZ IR L £, [RIBIBEIEIX
SYSREF /) AZb Yy h&END70, B IFIa—MRIENZELL, 20
EYMNIT 7 AV MEOEFIZTEET,

7-3

FHNBA

R/W

Oh

ZDT4—)VR%E Ox0 [27 e T AL ET,

CLKPOS_CAPTURE_EN

R/W

Oh

SYSREF = 2% 9%

rb_CLKPOS LY A¥ Dy I (LiEEF %7 T ¥ T D74 Rl E A+
—7MILET,

7y JREOF v 7' F ¥ DRiZ SYSREFREQ_CLR %

high 235 low [ZEIVEZ 5L T, U4 RULBRIE A 2V T T 2003
HVET, TR bl

VT LTt D SYSREFREQ BV DD H ENY T2l - T,
XX T FABNIHTINET, Fr 7 F Y EIRITERERE KIRITHE IS S
57z, SYNC F7z1% SYSREF £ —R T SYSREFREQ 15 5 & B ES &
HIeDICAF—T N T M EIHVER A, SYSREFREQ_DLY & HAZ
ERRESNZL, 2O YR 0x0 (23R EL THE B E I NRIZH X
F9°, SYNC_EN =0 $3XLU SYSREF_EN = 0 ¥4, ZOE v OfiiE
ARSI, VA RO IE T e — T SR ET,

SYSREFREQ_MODE

R/wW

1h

SYSREFREQ v’ DOi#ie 4R 75
Oh = SYNC "/
1h = SYSREFREQ &>/

SYSREFREQ_LATCH

R/wW

Oh

SYSREFREQ B> DigHIDILH EAW Ty T, WES SYSREFREQ R
fex Yy 7 high IZ7yF LET, ZOTvF L, SYSREFREQ_CLR = 1
ERETHIETIIT TEET,

52 BRHCRIT BT — RN 2 (DB RB bt
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7.51.14R15 L R4 (A 7+ Y b=Fh) [U+£ Y ;= 0B01h]
R15 %## 7-19 I[RLET,
WK R IRV ET,

RT19.R15 VPRI DT7 14—V EDOFREA
Evh TA4—ILR FAT V& h LA
15-12 PN R Oh DT 4—NR%E OX0 27 RS TALET,

11-10  |SYSREF_DIV_PRE RIW 2h SYSREF 7V 7 A ¥ &g 2 LET, ok JE BT <3.2GHz L35
VERBIET,

oh=/1

1h=/2

2h=/4

3h = THIF 2

9 FHNBE R/wW 1h DT 4=V NE OxX1 7 ms T ALET,

8 SYSREF_EN R/W 1h SYSREF #7727 241t L£4 (SYSREFREQ_MODE = 0x0 ™
XX SYNC 7 VAT 2EFHHELET) . ZOE Y 0x0 IZRET D
L. FTXT?O SYNC, SYSREF, BLOVuy /[ v 7' F v B N5E
IS4, SYNC_EN ZBRMMD/ART —FT /AR —T )L B RO
REEDA —/N—FARINET, SYNC_EN = 0x1 D55
SYSREF_EN OREIZBIRZL, Rl ALy vy 7 (&7 F v 0] #
IAR—T NVDOFEETT,

7 FEANBR R/W Oh D7 4=V R%E 0X0 [T B T ALET,

6-1 SYSREFREQ_DLY RIW Oh S SYSREFREQ (5 5 DT AV A T4 AT T HBELET, K74
LA T4 A7 v 714, SYSREFREQ 18 5%
SYSREFREQ_DELAY_STEP x SYSREFREQ_DLY_STEP L% Lu»
BETEBESEET, FHE—RTIE, 207 r— A ROfliE, CLKIN 1§
BT DRIEZONE Y N Ty 7 B L O — VR 25 7= 97720
I, rb_CLKPOS |z &S\ CikiEc&E ¥, SYSREF VE'—4 E—F
T, ZOT7 4 — A RO a— S VBIEL LTl CE T,
Ox3F JOREVMEIZIES T, EAREVIEERIEAT v 7 N EL 0BT
B AERREVEE | INESWVEIZH AT PVT £IEORT v 7 A X5 H)
DREIRVET, BIEAT > T OFFEFIAOFEMOWTIL, 7 —F
—FEFIZTRAAD TICS Pro 7 u7 7 AV EABRRLTIZE N,

0 SYSREFREQ_CLR R/W 1h SYSREFREQ_LATCH #27V7 L, SYSREFREQ 1§ 5 DRI/ SAD XA
T EVEYRLET, ZOE YR high IR FF9 5L, SYSREF VE—4
E—REFRST RTOE—RTHHE SYSREFREQ 15 5723 low (ZHERFS
. SYSREFREQ_force MIRIEN A — =T A RSN E T, M EI1T2
Oy I(LEOF YT F XY EEZFATTHREIIC, ZOE v 1 By RBX

CIVT T HRERHYET,
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7.51.15R16 L% (7€ vy b =10n) [U&Y b =1005h]
R16 ## 7-20 I RLET,

WK R IRV ET,
FT7-20.R16 LPRIDT7 4 —)V ROFHA

Eyh TA4—IVE FAT V& h LA

15-12 SYSREF_PULSE_CNT |R/W 1h PSP E—RCERIND LA E T B s S ALET, 2T
SYSREF 5y A#s%a 7 —T 4 75 oH0 2 THHI0 7SIV AMRELE B
HixZznEi SYSREF 3 E#H 10T 2a—TF 4 A7 VLR E %
L2 ET,
Oh = T4 %
1th=1 /LA
2h =2 LA
Fh=15 /1A

11-0 SYSREF_DIV R/W 5h SYSREF 4y & #s% i EL %7, SYSREF_DIV_PRE Dfx KA JE WK

1% £3200MHz THLOXLERHVET, fe K 1A I <100MHz &5
DUMERHOES, FENE (T 2—T 4 FA2700 50% Ko E
1L JBIES = KL — 25 RSB A O RTF S ET,

Oh = T#yE »

1h = PHIWE 7

2h=/2

3h=/3

FFFh = /4095

75116 R17 L2 R% (X 7€y b =11h)[UE v b = 07F0h]
R17 %% 7-21 IRLET,

BEIR R IZRVE T,
RT-21.R17T VP RID 7 1« —I)V RDFREA
=7 TA—IVR BAS PRz FEA
15-11 P12 R Oh ZDOT4—NR%E O0X0 ([C7 s S AL ET,
10-4 SYSREF0_DLY | R/W 7Fh SYSREFOUTO BAEY = KL —Z DEIEAT v F R ELET,
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q = 127 %iii7-J % B
BHVET
3-2 SYSREFO_DLY_PHASE |R/W Oh SYSREFOUTO ¥ = kL —4 VXA~ 2SN 7 2y D
RNARERELET
Oh = ICLK'
1h = QCLK'
2h = ICLK
3h = QCLK
1-0 SYSREF_MODE R/W Oh SYSREF g 5O B £4, £/=. SYSREF_DLY_BYP 7«

—IURICE DL Z T E£7, BT —R T, SYSREF /AL
BIENGFONT R SYSREF 7oy 73 Bk SiEd, 7St £—R
Tlt. SYSREFREQ E'> /L R2 1Y . SYSREF H /1 FHDREED¥
i (SYSREF_PULSE_CNT (C&o THE) D/ SV ARERENET, U
v—# £—R %, SYSREFREQ B2 /L A7 SYSREF H /) CH—
DrIVAEARRK L, T S AL DEIELE D 058 NS ET,

OH = i

1h = L

2h=Ur"—%

3h = FHIFEH

54 GRHCT ST — RN 2 (DB RB bt

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMX1860-SEP

English Data Sheet: SNAS883


https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/jp/lit/pdf/JAJSV88
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV88A&partnum=LMX1860-SEP
https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/lit/pdf/SNAS883

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

LMX1860-SEP
JAJSV8BBA — JUNE 2024 — REVISED MAY 2025

7.5117R18 LY R# (7Y b =12h) [U+ Y b = FEOON]
R18 ## 7-22 I RLET,
G g A==t = S

FT7-22.R18 LCRYD T 4 =)V RKDEHA

Evh

TA4—IVE

AT

NN

B

15-9

SYSREF1_DLY_|

R/W

7Fh

SYSREFOUTO LY = R —H DIEFEAT > T HFHELET,
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q = 127 #ili/= 3 %2
BHVET

8-7

SYSREF1_DLY_PHASE

R/W

Oh

SYSREFOUT1 BAEY = kL —& VEZA < TSN a7 DE
RAARZERELET,

0Oh = ICLK’

1h = QCLK'

2h = QCLK

3h = ICLK

6-0

SYSREF0_DLY_Q

R/W

Oh

PR D723 D QCLK DA E L £9, SYSREFO_DLY_| +
SYSREF0_DLY_Q = 127 Zii= 3 %EidH £+

7.51.18 R19 L R% (7 b =13h) [Vt b = FEOOh]
R19 %% 7-23 IoRLET,
B FR IRV ET,

FT7-23.R19 LLRIYD T 4 —I)V RDERA

Evh

TA—IVE

LA

Uk

HA

15-9

SYSREF2_DLY |

R/W

7Fh

BIEA R DT D ICLK DI AP ELE T, SYSREF2_DLY_| +
SYSREF2_DLY_Q = 127 #ii/= T LERAHVET

8-7

SYSREF2_DLY_PHASE

R/W

Oh

SYSREFOUT2 BIEY = kL —4# VA< IS4/ my 7 DR
NFRERELET,

Oh = ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

SYSREF1_DLY_Q

R/wW

Oh

SBIEERR D720 D QCLK ORREA R L %9, SYSREF1_DLY_| +
SYSREF1_DLY_Q = 127 #ili/= L ENHD £+

7.51.19R20 VP R#% (A 7€y b =14h) [V & v ;b = FEOOh]
R20 %% 7-24 |7 RUFET,
MRS R IRV ET,

FT7-24.R20 L RYD T 4 —)V RDERA

Evh TA4—ILR AT DR A
15-9 SYSREF3_DLY_| R/W 7Fh SYSREFOUT1 BIEY = XL —FDRBIERT v T Z R ELET,
SYSREFOUT1_DLY_| + SYSREFOUT1_DLY_Q =127 #iii/=§ 2
NHVET
8-7 SYSREF3_DLY_PHASE |R/W Oh SYSREFOUT3 JRIEY = R —% VXA fEFHENDHM 7y 7 DR

AR ELET
Oh = ICLK'

1h = QCLK'

2h = QCLK

3h =ICLK
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FT7-24.R20 VO RYD T 4 =)V ROFRA (HiZ)

[=P7 TA4—IVR AT DRSS #.EA
6-0 SYSREF2_DLY_Q R/W Oh BIEA AR DT D QCLK D3 EE R EL£4, SYSREF3_DLY_| +

SYSREF3_DLY_Q =127 % i/ HEARHY E T

56

BRHI T B 70— RS2 (DB B Ab) #2%1F
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7.51.20R21 LY R# (7Y b =15h) [U+& Y b = FEOOh]
R21 %% 7-25 |RLET,

WIS R IRV ES,
FRT7-25.R21 LPRIDT7 4« —)V ROFHA

Evb T4—VR BT V& h LA

15-9 LOGISYSREF_DLY_| R/W 7Fh IR DRy ICLK OB EEE R ELEYT, LOGISYSREF_DLY | +
LOGISYSREF_DLY_Q = 127 7= LBEAHI £ T

8-7 LOGISYSREF_DLY_PHA |[R/W oh LOGISYSREFOUT JR4EY = kL—&Y # A~ HESNA R 7 a2

SE DOEIANAREFHELET,

0Oh = ICLK'
1h = QCLK'
2h = QCLK
3h = ICLK

6-0 SYSREF3_DLY_Q R/W Oh BEIEAERR DT QCLK OFfEE R ELE3, SYSREFX_DLY_| +
SYSREFx_DLY_Q = 127 % 7= 9 LERHY EF

7.51.21R22 LY R% (7 bk =16h) [Vt b =0800h]
R22 %% 7-26 \oRLET,
B FR IRV ET,

FT7-26.R22 LRYD T 4 —I)V RDERA
Ewvh 2 i HATS V&vh A
15-14  |SYSREF1_DLY_SCALE |R/W Oh SYSREFOUT1 JIEY = KL —& D J& i 5t b 2 i U+, AL AR
2RI > TR ELET,
Oh = 400MHz~800MHz
1h = 200MHz~400MHz
2h = 150MHz~200MHz
3h = THIFE I

13-12  |SYSREFO_DLY_SCALE |R/W oh SYSREFOUTO JRAE = K L— & 0 & e St 47 72 L 3, (AR
ZR DN TRELE T,

0Oh = 400MHz~800MHz

1h = 200MHz~400MHz

2h = 150MHz~200MHz

3h = THRIEH

119  |SYSREF_DLY_DIV RIW 4h PBIED = R — X D70y 753 J B3 Ly SRR R 200 JE W LR AE S
TR —FDIRERER I ELET, LA IRl

LIS OEIE THIFE A TT,

OH = /1 (Jzk 1.6GHz)

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

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

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

8-7 PN R/W Oh ZDT4—/VR% 0X0 ([T 0T T ALES,

6-0 LOGISYSREF_DLY_Q R/W Oh LOGISYSREFOUT I = KL —H DIEFEAT > T HFHELET,
LOGISYSREFOUT_DLY_| + LOGISYSREFOUT_DLY_Q = 127 %1ifi
T ERHVET,
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7.51.22R23 LR (X 7€y b =17h) [U& Y b =4000h]
R23 ## 7-27 IRLET,

G g A==t = S
RT21.R23 VP RID 7 14—V EDFREA
Evh TA4—IVE ZAT DRSS FEA
15 TS_EN R/W Oh T ARBER VAR —T NVLUET, SR 2O, BEE T
H7 8 (TS_CNT_EN) bt 2—7 M T DU ERHVET,
14 PN R/W 1h ZOT 4=V %E X1 (T 0T TALET,
13 MUXOUT_EN R/W Oh MUXOUT B> RIA & A 2 —T VET21T tri IRFEICLF9,
Oh =3 27—}
1th=7vi =27V
12-7 EIENG R/W Oh ZOT74—NR%E O0X0 ([Z7rS T ALET,
6 MUXOUT_SEL R/W Oh MUXOUT b OfrEZ SR L £9,
Oh =y 7
1h = A RL
5-4 LOGISYSREF_DLY_SCA |R/W Oh LOGISYSREFOUT BIEY =R —X D EH H#i 2R E L9, (i
LE fliaR O B> TRRELET,

Oh = 400MHz~800MHz
1h = 200MHz~400MHz
2h = 150MHz~200MHz
3h = FHRIFE

3-2 SYSREF3_DLY_SCALE |R/W Oh SYSREFOUT3 IRIEY = K L—& O JEE A PR A i E L £ 7, ALARHfiH]
DB TRELET

Oh = 400MHz~800MHz

1h = 200MHz~400MHz

2h = 150MHz~200MHz

3h = THIF S
1-0 SYSREF2_DLY_SCALE |R/W Oh SYSREFOUT2 I#IE = K L-—& O JEE A PR & X E L £ 7, ALFR AfifH]

R DJEEHENE > TRELET,
Oh = 400MHz~800MHz

1h = 200MHz~400MHz

2h = 150MHz~200MHz

3h = PRI

7.51.23R24 L RS (A7+1y b =18h) [Vt v  =0000h]
R24 %% 7-28 |7 RUFET,

B RICRY £T,
&7-28.R24 LY RIDT 4 —)V FORLEA

Evh T4—IVR AT U&wh B!

15-14 | JEANEE R Oh DT 4=/ R%E O0X0 ([T ST ALET,

13-12 JE/NEH R/W Oh ZDT7 4—)VR%E OX0 (27 e T AL ET,

11-1 rb_TS R Oh T ZABE Y DR AR UM,

0 TS_CNT_EN RIW Oh REE A OHT 2 A X—T NUET, IEMRT — 25551003, i
JfERL Y (EN_TS) &4 5 —7 M T 20 ERBIET,
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7.51.24R25 LR (F 7y b =19h) [UEY b = 0211h]
R25 %% 7-29 | RLET,

WS R IRV ES,

LMX1860-SEP
JAJSV8BBA — JUNE 2024 — REVISED MAY 2025

FT7-29.R25 L RYD T 4 =)V RKDEHA

Evh

TA4—IVE

AT

NN

B

15-7

FHEABH

R/W

4h

ZDTA—NVRE Ox4 (27T hLET,

6

CLK_DIV_RST

R/W

Oh

A ray oyt UET, BIfERIC 7 ay 2 3 BRI
et FILOW R Z R E LI T ZOE v high D% T low (Z5%
EL %7, SYSREFREQ_MODE = 0x0 3J: 08 SYNC_EN = 0x1 ®
SYSREFREQ B &T NA AR DL, A ray s 5y Adb )y
ESIET, ZOEY ML, HEGRE NI CIT s T

5-3

CLK_DIV

R/W

2h

CLK_DIV & CLK_MULT 13, AL 74— A RDTZAV T Z T,
CLK_MUX =1 (/Ny 77 E—F) D&, 2074 — AR ERSNET,
CLK_MUX =2 (53 A%E—F) k&, Zuy 753 E %% CLK_DIV + 1
T9, CLK_DIV OF2h#FEIL 1 ~ 7 TT, 2k 0 IZERETDHE, AL
Vo FORABINT YA —T NIRRTy B—RIZREVET,
CLK_MUX = 3 (RH A £ —F) DA CLK_MULT OFEFaOfEIL
CLK_MULT T¥, AL 1 ~ 4 T3, ZOFBIMRET DL,
TG E—RBREIIR0, Ny T 7 B—NICRVET, A 2hEIHIE 0x1
~ 0x4 T7,

2-0

CLK_MUX

R/wW

1h

AL a7 ) OBREZ SR L £9
Oh = THIF 2

1h=Rv77

2h = /)%

3h = FHL

7.51.25R28 LY R# (X 7+ w k =1Ch)[U+ v k = 0A08h]
R28 % # 7-30 |[ZRLET,

B FRIZRVET,
FT7-30.R28 L RIDT7 4 —)V RDOFHHA
Ewvh TA—VR HAT DNZSAN A
15-13 P/ R Oh ZDT4—)VR%E 0x0 (27T AL ET,
12 VCO_CORE_FORCE R/IW Oh FHELE PLL ® VCO %, VCO_CORE TiEIRSNIEICRHFILET, T
B E—RO7al I B ABETTN, A7 var TRy 7L—y
E NN b T E T Yt AU 3§ b R N S G 3= S I
11-9 VCO_CORE RIW 5h VCO_CORE_FORCE =0 O34, JeHigs vV 7L —rarofith
VCO #f8ELET,
VCO_CORE_FORCE =1 &%, 20 VCO a7 3kl SnE+,
ZDTA—=NROTar I 7%, BRI T—ROT 0l I3 712138
FEHOEH AN, T 307 BT v 7 L —al B O EHE I T
£
8-0 FEANBR R/W 8h D7 4=V N%E 0x8 I/ T ALETY,
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7.51.26 R29 L 2% (7Y b =1Dh) [V &Y b = 05FFh]

R29 %% 7-31 IT/RLE T,

B RIZRVET,
FRT7-31.R29 LRI D7 4 — )L EDFREA

(=57 TA4—IVE FAT DRSS FEA

15-13 EIN;C| R Oh ZDOT4—NR% O0x0 ([Z7 s T AL ET,

12-8 PI/NL | R/W 5h ZOT7 4=V K% 05 (27 s LLET,

7-0 VCO_CAPCTRL R/W FFh REROXYI T L —a D VCO Fa—= 7 K RBOBMGIEARE
LEd, BRI T—FOTal I3 UIARETTA, FvI7L—s
U OB A TEET,

751.27TR33 VRS (FT7€y b=21h)[UtYy k =7777h]

R33 &% 7-32 |T/RLE T,

WERE R RV ET,

FT7-32.R33 LRYD 7T 4 =)V RKD&RA

Evh

TA—VE

ZAT

UNoAN

Wt

15-0

LB

R/W

7777h

ZD74—)VR% 0x6666 (Z 70/ T AL ET, ZHUTY By MELIT RS
ZEICHERL TSN,

751.28R34 V2 R% (A 7ty b =22h)[Uty I =0007h]

R34 %% 7-33 |ZRLET,

WS £ 2R £,
R 7-33.R34 LIRS DT 1+ —)V FDFREA
Evk TA4—VR AT PRZEAN A
15-14 |3k R Oh DT 4=V R%E O0X0 7 m T ALET,
13-0 FABR R/W 7h ZOT =K% 05 170 s T LLET, ZUFY Yy MES IR 5 28
IR L TLIZEN,
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75.1.29R65 L X4 (7€ Y b =41h) [Vt v = 65F0h]
R65 %% 7-34 |T/RLE T,

G g A==t = S
F7-34.R65 LORIDT 4 =)V RO
(=57 TA4—IVE ZAT DRSS FEA
15-9 EIN;C| R/W 32h DT 4= RE 032 IZ 7 I AL ET,
8-4 rb_VCO_CORE R 1Fh REL VCO a7 DOFRHREL, ANMEDHIELEL, VCO i low O
yMZEoTRESNET,
Fh =VCO1
17h =VCO2
1Bh =VCO3
1Dh = VCO4
1Eh =VCO5
3-0 BN R/W Oh DT 4=V K% 00 IZ7 s T LLET,

7.51.30 R67 LY R# (# 7+ v k =43h) [Vt v bk =50C8h]
R67 %% 7-35 |{ZRLET,

B 2R IR ET,
F7-35.R67 L RIYD T 4+ —J)V FDEHA
Evh TA4—IVR BT UEvh A
15-0 FENBH R/W 50C8h ZDT74—VR%E OX51CB (27 0/ T AL ET, 2Ty MEE LR D
ZEITHEBE LTS,
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7.51.31R72 LR (7€ b =48h) [U+ Y b =0000h]
R72 %% 7-36 I RLET,

BRI R £,
RT7-36.R72LVRYDT 14 =)V FOFREA
=2} TA4—VF v EvA PRSAN A
15 FEANBR R Oh ZDOT7 4=V R%E 0X0 [T B T ALET,
14-3 PN R/W oOh DT =K% Ox0 I u s T ALET,
2 SYSREFREQ_FORCE R/W Oh Zoeyetyh AL, SYSREFREQ B Touy v HIGH O@fEs
T3zl —hkL, SYSREFREQ t'> OAMIFE BV ERENET,
1-0 SYSREF_DLY_BYP R/W Oh

BBIED = R —F DVEAIL T 5 SARAT DA T ar, @ ORI
(SYSREF_DLY_BYP =0) Ti, BEY = R —& [ 3#f T — R E2 1%
sOLY =R (VR —F T—F) TEEIL, VE—F T—FT/(/3R
SET, MRS, ZHUCIT R DBIE A =X BHME SN E T, HE
12&~>Tix. SYSREF_DLY_BYP =1 IR EL TP =XKL —F E—FT
BAEY = R—Z DV AIL T T/ A/SATHZ LT, SYSREF EER
JESD Ly — _THIETE D56, 7/ A ADTEE B i & KIF IR T
XET, FNLSOEA L. SYSREF_DLY_BYP =2 [ZRET5H2ET.
PBAEY = 1 L—#IZ SYSREFREQ {§ 5&VZ A 7§52 T, CLKIN
ArABIZKI9% SYSREF /i AHOKEE A LS HHIENTEET, £
7-i%. w S EL A E SYSREFREQ A AHE DRI — B L= A B4R
DBHDHIRY

K M ORBIEEERIN B ST DL TEET,

Oh = V=R —F B—RIIBIT. VB —F T—RIT/A/3Z

1h = T _RTDOE—R T/ AR

2h = FRTOE—RIIBAT

3h = FRIFEH

7.51.32R73 LY R# (7w k =49h) [Ut v bk =0000h]
R73 %% 7-37 \RLET,

WIS R ITRV £,
RT7-371.RT3 LI RIDT 1« —)V FDFEA
vk TA4—IR AT DR FEA
15-13 | 3B R Oh DT 4=V RE O0X0 ([T T T LALET,
12-0 FEABH R/wW Oh ZDT74—)VR% 0x1000 |7 Br I ALET, ZiudU ey MES T 2%
ZHERBL TSN,
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7.51.33R75 LR (7Y b =4Bh) [U£ Y k =0006h]
R75 %% 7-38 I RLET,

G g A==t = S
FRT7-38.R75 LRI D7 14— )L REDFREA
(=57 TA4—IVE FAT DRSS FEA
15 rb_CLK2_EN R Oh V=R B AT —H A
14 rb_CLK1_EN R Oh J—R R B AT —HZ A
13 rb_CLKO_EN R Oh =Ry 7 B AT —HA
12 rb_ MUXSELA1 R Oh J—R R B AT —H A
" rb_ MUXSELO R Oh J—R w7 B AT —HA
10 rb_LOGIC_EN R Oh YRR ' AT —H A
9-8 rb_LD R Oh FeHH PLL oy 7 DY — R w7,
Oh = v Zfig%: (VTUNE low)
1h = THIE A
2h = oy 7E H
3h = oy ZfiRh (VTUNE high)
7 rb_DIVSEL2 R Oh V=R ¥ AT —H A
6 rb_DIVSEL1 R Oh =R B AT —H A
5 rb_DIVSELO R Oh J—R R B AT —HZ A
4 rb_CE R Oh =Ry B AT —H A
3-0 EI/N R/W 6h ZDT 4= RE O3 127 T ALET, ZAUTV By MESIZRRHZE
IHEBEL TSN,

75.1.34R76 L X% (7€ vy b =4Ch)[Ut vy b =0000h]
R76 ## 7-39 |ZRLE T,

WS R IRV ES,
R T7-39.R76 LRI DT 1+ —)V EOFREB
=92} TA4—IVR v EVA PR A
15-4 PIE/N; R/W Oh DT 4—RE O0x0 IZF ST ALET,
3 rb_PWRSEL2 R oOh =R By AT —H A
2 rb_PWRSEL1 R Oh U—RNy By AT —HA
1 rb_PWRSELO R Oh =R By AT —H A
0 rb_CLK3_EN R Oh U—RNRy7 o ZAF—HA

7.51.35R86 L RX# (A7t k =56h)[Utv bk =0000h]
R86 & # 7-40 (Z/RLET,

BEMS R TR £,
#F&7-40.R86 L RE DT 1 —)V FDEEA
Eohk T4V BAT PR B
15-3 PN R/W Oh ZOT7 44— K% O0X0 IZ7 RS T ALET,
2 MUXOUT_EN_OVRD R/W Oh AL
1-0 /A R/W Oh ZOT74—NR%E O0X0 [Z7rs T ALET,
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7.51.36 R90 L P RX# (+ 7+ b =5Ah) [U£ Y k =0000h]
RO0 ## 7-41 ITRLET,

WS R IRV ES,
RT-41.R0 LRI DT 14 =)V EOFREA
=2} TA4—VF v EvA PRSAN A
15-8 FENBH R Oh ZDT 4=V K% Ox0 (27T ALET,
7 PN R/W Oh ZOT4—/VR%E 0X0 ([T 0T TALETS,
6 LOGICLK_DIV_BYP3 R/W Oh LOGICLK_DIV_BYP = 1 O35 ZNLA DL E LI O v M 0 125
ETDHMENRHVET,
5 LOGICLK_DIV_BYP2 R/W Oh LOGICLK_DIV_BYP =1 O34, TN OLEEILZOE Y M 0 1232
ETHULENRHVET,
4-0 FENBH R/W Oh ZDT4—)VR%E Ox0 (27T ALET,

64 BRHT BT — RN 2 (DB bt Bk
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8TNAARBLULRF AV FOYR—-F
8.1 F/NA R HiR—}b

TlE TAAAADHEED T 2L —3a T A AD T T T LD D WEIEVBIR Y — LB LY 7y =7 &1t
LTCVWET,

R81.ARY-INEVTIIULT

V—) LA B
e . TRTCOE—R TR/ AADY 2 —Tar %
PLLatinum™ Sim V7 =T FUET
KEFER T 4 — RNyl 16 HEL VRS T AR —
TICS Pro I =T MEREZ A 272 V=9 GUI 2L TF
NARET T TELET,

82 RFaArybhDHR—F

8.2.1 BEEH

o THRYZALRAVILAY LMX1860-SEP At itk . EVM o —H— AR
83 RF¥a AV MNOEFEMERITMAAE

R¥ 2 A RO FHNZ DWW TOBENZZ T EADIZIE, www.tij.co.jp DT NARLEL 7 4 V7 BT ZEWN, [@E1] 27
Uy 7L TR T D8 BRINZT R TORMERICBET DX AT = AN IS TIAZENTEET, AR OFEMIC
DNTIE, WETESNTERF 2 A NT aiﬂ“(b‘éﬁﬁ(uT@ﬁ%’ | RQt={AN

84YR—Fr-UY—-2R

TRA A AL AV LAY E2E™ PR —h T3 —TF A%, TV =T BRARE A DRI LR T A M Ao
— ISR DEESHZ LM TEDIGFT T, BEFORIZAZRBELIZD, ME OERM ALV T52L 7T, it T
T XA R TG ENTEET,

Vo 7EZNTNWDar 703, B I TBROFEF RSN DEDTT, ZNUHIET T A ARV VALY DA

AR T AL DT LT LT X R AL AV LAY D RIRE KL= O TIEHV R A, TR AR
VALY DIFE S EZIRLTIZEN,

8.5 MfE
PLLatinum™ and 7% %2 A2 2L A E2E™ are trademarks of Texas Instruments.
Rohde & Schwarz® is a registered trademark of Rohde & Schwarz GmbH & Co KG.

TRCOMEEIL, TNENOHEE IRBLET,
8.6 FMESMEICEIT S EEEHH

20 IC 1%, ESD (2 ko THHRT 2 WIEMEN B £, FHH A AL AV AL, IC 2 TS B 128 (72 A S = &
A BAERLET, ELOBOROBEORE FIEICIEDRV A, 7 A 2B T 2B Zh b T,

A\ ESD ICEBMHRIE, D HRMREE T DT A ADTE R ECEIGITDI0ET, K72 IC DG, /STA—FHb T
BT BT TARSNTOB NI TTHEME D B0 | R AL T <o TV ET,

8.7 A&
FXA R AL AL ALY L ZE ZORFEEIZIT. AFECKEO —ERBIERNEHINL TOET,
9 KETEE

EEE S RERORFIIBET 2R L TOET, TOSGETBEEITIGEERIEC TOET,
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Changes from Revision * (June 2024) to Revision A (May 2025) Page
o RFRaAPRIRICDIESTR KA IROBRE T IEZ BT ..o 1
o BREAZE—RTHR-IENTWDJEEZ, 7 —# 3 —MERIZHhTzoT /6 BRO /8 NHIBRESNA R ... 1
s XTF—p i ry DR Ivark L X5 7D SMCLK AR =T VA TR e 19

10 A h=hb, Ryo—2, BLUEXER

DI DR —N2iE, A=k Solr—2  BI O SUCBET A ERATEHIN TONES, ZO/FHIT. FFEDT /31
AR CTEDRIOT —HFTT, ZOT —HiE, TER ZORF 2 AV MUGETETICETINS G ERHET, K
F =R = DT TP Z S TOAEATE., Bl AR OB Z 2 EIZEN,
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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

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SCALE:6X
0.05 MAX ﬂ‘r 0.05 MIN
ALL AROUND ALL AROUND
METAL
EXPOSED METAL
TN
EXPOSED METAL
\SOLDER MASK
OPENING

(R
NOTE 8
(6.08)
SYMM
64 ¢ 49 SOLDER MASK
‘ DEFINED PAD
o —+— TR~
(R0.05)
1 TYP
PRI B S e
T e A==
64X (0.3) i

—r

N

! |
I SOLDER MASK
| 7 OPENING

SOLDER MASK

DEFINED

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) -

\METAL UNDER

o SOLDER MASK

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.

Texas
INSTRUMENTS
www.ti.com
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PAPO0064E

EXAMPLE STENCIL DESIGN
PowerPAD ™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

64X (1.5)
1y

(06.08)
BASED ON 0.125
THICK STENCIL

SYMM
¢

I Y

| ——
64X (0.3) j

(R0.05) TYP /%

SYMM

METAL COVERED
BY SOLDER MASK

77;777;+;7—;—7%— (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

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

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.

i3 Texas

INSTRUMENTS

www.ti.com

Copyright © 2025 Texas Instruments Incorporated

BHEHZBT T 57— o2 (DB R CHB O &) 55

Product Folder Links: LMX1860-SEP

69

English Data Sheet: SNAS883


https://www.ti.com/jp
https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/jp/lit/pdf/JAJSV88
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV88A&partnum=LMX1860-SEP
https://www.ti.com/product/jp/lmx1860-sep?qgpn=lmx1860-sep
https://www.ti.com/lit/pdf/SNAS883

BEELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,

W5 551E P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LMX1860MPAPSEP Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 LMX1860
(MPAPSEP, PAPSEP)

LMX1860MPAPSEP.A Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 LMX1860
(MPAPSEP, PAPSEP)

LMX1860PAP/EM Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 LMX1860

PAP/EM

LMX1860PAP/EM.A Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 LMX1860

PAP/EM

V62/24630-01XE Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 LMX1860

(MPAPSEP, PAPSEP)

@ 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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 MATERIALS INFORMATION
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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 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMX1860MPAPSEP HTQFP PAP 64 250 178.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
LMX1860PAP/EM HTQFP PAP 64 250 178.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMX1860MPAPSEP HTQFP PAP 64 250 213.0 191.0 55.0
LMX1860PAP/EM HTQFP PAP 64 250 213.0 191.0 55.0
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