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ViN BRI AHE ( SCK. SDI. CSB) GND 3.6 \Y
Vi B HEE (SYSREFREQ) GND Vpp + 0.3 \Y
Vin AT HLE (CLKIN) 2.1 Vpp
Ty 4hi 150 °C
Tstg e cdinyiy -65 150 °C
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(1)  JEDEC 3ck4 JEP155 #51H : 500V HBM i s fEkzvf ESD # bl F 2 4k 7=,
(2) JEDEC 3(#4 JEP157 {5t : 250V CDM i REWS{EFRUE ESD = HIIRAE T 2447,

5.3 BUURAT &M
75 1 SRABIASK A 109 fiEL PR P 043 (Bl 53 4 T )

B/ME PRRRE BRE|  Hfr
Vob P Y HL 24 2.5 2.6 v
Tc STl -55 125 °C
5.4 HMEREE R
_ PAP (HTQFP) b:<¥1vA
6s AR 64 3| Hpr
Roua SE IR 21.7 °C/W
R yc(top) SEFANTE (THER ) $ABH 9.1 °C/W
Reus 45 % LR AR 7.3 °C/W
Wy ST S 0.1 "CIW
Vg 45 % R UREIE S 4L 7.2 °C/W
R o c(boty i AT (RTB ) 0.6 °C/W
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5.5 A4

2.4V < Vpp < 2.6V, -55°C < Tg < +125°C. MAUEJE Vpp = 2.5V, 25°C A NHIME ( BRIERA UL )

2% WRE | BME B BkE| B
FIRTEFE
CL b, it f1 SYSREF B9 1050
S b, FrEfm¥IrE |, B SYSREF 600
Icc L A (D el mA
CL b, i A1 SYSREF #2614 265
Tl (2) 1
SYSREF
fsysrer | SYSREF i PR 200] MRz
1 4 A% 4 100| MHz
At SYSREF #EiRP K foLkin = 12.8GHz 3 ps
SYSREFOUT 45 ps
trise LFHEFIA] ( 20% %= 80% ) LOGISYSREFOUT CML 120 ps
LVDS 120 ps
SYSREFOUT 45 ps
traLL BRI (20% # 80% ) L OGISYSREFOUT CML 120 ps
LVDS 120 ps
SYSREFOUT 0.85 Vpp
Vop Zo LOGISYSREFOUT CML 0.4 Vp
LVDS 0.4 Vp
CML
Vsysrercm | Hott LT SYSREFOUT gtSfEFOUTX—PW 0.8 v
100 Q E 4 H13
SYSREFREQ 3|
Vsysrerin | FLEHIAJE TIZE S R 0.8 2|  Vpp
Vew AL oy TG 1.2 13 2| v
(AEEE YN
fin LN (eI R 0.3 15@)|  GHz
Pin PNES CLKIN_P 5 CLKIN_N /b ) 2.3 i1 5 0 10| dBm
B S H
four fii A 2 4340 0.15 6.4
four i R AT ERUR S 0.3 15@)|  GHz
four i H AR x2. x3. x4 3.2 6.4
four i ST LOGICLK #ith 1 800| MHz
foaL PeERt i pssbent [ S2CHE 2 750 s
feLkLout = 6GHz 6
OUTx_PWR =7
Pout LR B g;lLJK.IIZ)? U;;V;i'ss Hz 0 dBm
felkLout = 15GHz 3
OUTx_PWR =7
trise LTHEE (20% % 80% ) feikouT = 300MHZ 45 ps
traLL T IE] (20% ZE 80% ) foLkouT = 300MHz 45 ps
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2.4V < Vpp < 2.6V, -55°C < Tg < +125°C. MAMERE Vpp = 2.5V, 25°C %M FHME ( BRIESE U )

ZH TR A BAME  HEME  BKME| B
tmute it I T OE 51 T REH 30 us
tunmuTe oy HR Y e BT (i) OE 5| 1y b7+ 30 us
tERIEIR AV RAT
| tskew | S 4 T 1 R A v Ta=-55°C & +125°C 25 10| ps
Apy/ AT | R FRREIRBH IR B 1 AR 4E S 0.02 0.06 0.1| ps/C

A 180
toLy FERRIER AR Ta=25°C 182 ps
fAiAs s X 185
WarE . BRI
ZErPiE 5
) WHiERE, 12kHz B | X2 fESER 16
J (IMES .
CKx Bk zh 100MHz F522 55 Py v fs. rms
x4 AN 26
o 1f RS [EIE > 8VIns , Tou | i 155 dBo/Hz
NFL ZEPiEEa -159
_ . —_ PAN -
NFL K e fout = 6GHz ; fofset = |2 MK 158.5 dBo/Hz
100MHz —
NFL R Ands ( X2, x3. -159.5
x4)
NFL N CML -150.5
AR LOGICLK i dBo/Hz
NFL 300MHz LVDS -151.5
fOUT =6GHz ( Z:__% ) y Z}%Wﬁ‘ﬁfﬁfﬁ -25
H2 TR four = 6GHz ( i ) , L -13 dBc
four = 6GHz , By , 2 440 -16
H1/2 x2 (fSPUR = 3GHZ) -40 dB
C
H1/3 o NI bR 2% B four = 6GHz ( it ) |x3 (fspur = 2GHz) -50
H1/4 x4 (fspur = 1.5GHz) -54 dBc
IsPUR LOGICLK % CLKOUT fspur = 300MHz ( 4> ) -70 dBc
80 (SCK. SDI. CS#. MUXOUT. CLKx_EN. MUXSELx. PWRSELx. DIVSELx. LOGIC_EN. SYSREF_EN. CAL. CE)
LR S PNGEN SCK. SDI. CS# 14 33V
Vig CLKx_EN. MUXSELx. PWRSELx.
LR S PNCEN DIVSELx. LOGIC_EN. SYSREF_EN. 14 33| Vv
CAL. CE
A HL PN LU SCK. SDI. CS# 0 04| Vv
Vi CLKX_EN. MUXSELx. PWRSELx.
PR R E DIVSELx. LOGIC_EN. SYSREF_EN. 0 04| V
CAL. CE
PR 2 NG SCK. SDI. CS# 42 42 uA
I CLKX_EN. MUXSELx. PWRSELx-
LR S DNGER DIVSELx. LOGIC_EN. SYSREF_EN. 42 42|  pA
CAL. CE
RS PNGER SCK. SDI. CS# -25 25 LA
" CLKX_EN. MUXSELx. PWRSELx-
G HL ST A LT DIVSELx. LOGIC_EN. SYSREF_EN. -25 25| LA
CAL. CE
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2.4V < Vpp < 2.6V, -55°C < Tg < +125°C. MAMERE Vpp = 2.5V, 25°C %M FHME ( BRIESE U )

¥ MRS B/AME HAME BKRE| B

Vo e FEL ST A MUXOUT lon = 5mA 1.4 22 \Y

e FELST 4 AR lon=0.1mA 2.2 2.5 Y
VoL I HL P L MUXOUT loL = 5mA 0.45 \%
(1) BRAESH VI, F50 foLan=6GHz , CLK_MUX=22rh# , By #3575 H OUTx_PWR=7. SYSREFREQ_MODE=1.
(2) HFWrHEEA.
(3) ¥ SYNC. 41Jii%s. SYSREF Ml SYSREF % 4t , #ii% ik 12.8GHz.
5.6 B FEK

B/ME FRFRE BAE FARE
B FER
fspi SPI BLHU S NE 2 MHz
tce PR 4 280455 BB AIG FiL Tk (] 20 ns
tcs 4 2800 B0 S5 45 B 1] 20 ns
ten R 2B LR B ] 20 ns
tewn 4 ik b 5 5 v HLSF 100 ns
towL 4 ik b 5 P AT HL S 100 ns
tces {45 8 2 BT A 18 LA (1) 20 ns
tewn A5 B Tk ot s B v LS 50 ns
teo IRF N B B H5 0 S5 R T[] 0 100 ns
5.7 it P&
SDI
(Write)

“to >

ttopsPi-tow Pt

MUXOUT
(Readback)

CS# .

C

T D (N 55 W O 11
S (g T

A 5-1. BATHIERMAR P E

£ SPI EEARY , A HothJLANE RS
© RIW LA E A 0,

* SDI 51 _E R fE SCK 5| I AR ETHI T S A\ BURS L F A7 a5 7

*IEWH-PE

© CS# WMARFHRHS , A Rt Ha it T dhdm A . 2R CS# frfrmb-F , SR s i ik .

o iz SPI &y CPOL=0 Al CPHA=0.

o WIRAERFZ AT SCK M1 SDI £kl , TR WA ABEAT N B A I 251 LK CS# Zet R Frmy o

SPI [Al 3zt A HAh  LANE R
 R/W fibZREE N 1.
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o ST HSRIHBEE S, MUXOUT 3| G 2 Sk .

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

CEIES €/
o URZLZANE SDI Ziik IR BRI

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

LR BK .

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

(RINE
5.8 fiAlkriE

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

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

-120 -150
= Device Addi!ive Phase Noise 151 A
= Modeled Noise
-130 Mt = Flicker Target -152 —]
\" Flat Target 153
o \:\ < -154 /,
— N L 155
¥ I 5 7/
5 N g -1s6 /
D 150 2 157 A 4 /
2 ™ 5 /4
2 Sl LA S -158 —
< -160 ™ o 199
. ™ 2 160 |V
* -170 \\ g -161 N‘I\/f — 1
\\\ 162 9\4 — Ta= -5500C
-180 N -163 _— $A = ?SS%:C
N -164 A=
165 S I —
90 o 1000 10000 100000 1000000 1E+7 0 2000 4000 6000 8000 10000 12000 14000 16000
Frequency Offset (Hz) Output Frequency (MHz)
B 5-6. [A#RmEE B 5-7. Zrr BT AR
-155 10
— fout = 3200MHz
-156 —— four = 6400MHz 75— ~—
157 = sl Ma———
- — N~
N 158 T 25 ~J
& -159 Y o — NN
z g SN
5 -160 f— T 25 N S
E T— E— \ \_\
o -161 =1 -5 |—] —— Outx_PWR =1 :
@ o ~H —— Outx_PWR =2 ——~__| ~4
S -162 g -7.5 1| — Outx PWR =3
5 —— Outx PWR=4 ™~
-163 @ -10 1] —— Outx PWR =5 N—]
—— Outx_PWR =6 N
-164 -12.5 |—H —— Outx PWR =7
-165 15 1 1 1 1 1
-10 8 6 4 -2 0 2 4 6 8 10 12 14 16 0 2000 4000 6000 8000 10000 12000 14000
Clock Input Power Level (dBm) Frequency (MHz)
NTE N ZE S D% T T BRAr EO S A (LD ) Z AT R
) 5-8. 64 x2 B T HIATRRAS A
E 5-9. Gy it s i Th 3
10 -10
9 | — Ta=-55C
8 ~ -15 — Ta= 250%
— — — Ta=125C
; N~ - = -20 A
_ o
N -2,
: N : o
z o .
g 3 ~ AN s % -
2 2 N E -35
N — S
% 1 N T -40 ——~ \,
2 0 N T A\\ //
- %]
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)
CLKOUTx_PWR =7 B 5-11. 550 X2 BT SR ( Z405E )
 5-10. Zrh a3 i Hi Th =R
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5.8 JLAIRHE (52)

-40
-44
-48
-52
g -56 ST
- -60
:; 64 /// \
ke, = /
c -68 .
S L Y
EA = anans
@© -76 \ /
T N v J 0. N "
& -80 = Ta =-55°C, Differential
3 -84 A —— Ta = 25°C, Differential
- —— T = 125°C, Differential
-88 —~—— Ta =-55°C, Single-ended
92 —~— Tp =25°C, Single-ended
96 —— Tp = 125°C, Single-ended
-100 [T T T T T 1
3200 3600 4000 4400 4800 5200 5600 6000 6400

Output Frequency (MHz)

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

Sub-Harmonics (dBc)

-40

-44

-48
52

-56

-60

64

J,J

L
PN
\V4

-68

-76

)

5
/
[
~J

3

-80
-84

s *%7:*7*
/A

-88

-92
-96

-100

—— MULT =x2
—— MULT =x3
—— MULT = x4

3200 3600 4000 4400 4800 5200 5600 6000 6400

Output Frequency (MHz)

B 5-13. FEARARKIEEE (WBHE = flHHEM)

SYSREF Phase Shift Code

i 5-16. SYSREF WEIER SRR IHIXR

FEWTHEBE IR | 4R = MRIR L.

-15 5
—
N\ 4.75 | == cLKOUTO to CLKOUT1
/; = N 4.5 | — cLkouToto CLKOUT2
-17.5 +¥ | —— CLKOUTO to CLKOUT3
. T 4.25 [ —— CLKOUT1 to CLKOUT2
3 MV 4 | = cLKouT1 1o CLKOUT3
g 20 —— CLKOUT2 to CLKOUT3
2 375
o )
3 2 35
=3 N
g 225 z 325 ™ -
£ ) 2 215 =
< & 25
g 275h S 225 AN
: / g 2 < A (\
£ bt
§ a0 ERES /N N
= S 15
f / © 125 ™~ L
8 -32.5 [/ 1 /N N —
0
\ / — Ta=-55°C 0.75 7
-35 — Ta=25°C H 0.5
v — Ta=125°C 0.25 T
-37.5 . I 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)
vy J
Bl 5-14. 2r 3BT I T RIEEE (BRI ) & 5-15. Fy i F5 RS} (ps)
0 750
735
0.25 720
0.5 | 705
690
-0.75 F—1H 3 675
5 660
— 4 ]
& § o5
> 1.25 | L ® 630
z -1 8
kS g 615
2 S w 600
o 2 585
e 175 570
5 o z 5%
& 540
225 gl 525
l 510
25 495
480
278 465 ]
E 50
0 50 100 150 200 250 300 350 400 450 500 550 50 -30 -10 10 30 50 70 90 110 130 150

Junction Temperature (°C)

B 5-17. {85 2 mRad mie

12 XXk
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5.8 JLAIRHE (52)

Propagation Delay (ps)

187

186

185

184

183

182

181

180

179

o

178

Pl

177

-60 -40 -20 0

20 40 60 80 100
Temperature (°C)

] 5-18. f53B3EIR

120 140

B 5-19. @3 )5 FH B B H H

F 5-20. EEEH R B

6 TEYH LA

6.1 fifid

A DU LR B, I8 — A LOGICLK #irth o 3= ISt SR XA A . 12800 ] LS NI S )
AT AR T4 A AT 20 IR EAE . BRI b AR A TR AE T R 405 . LOGICLK it A< R AL FY |, i
HART HARDYA T phsR | JF A ARt ( CML A1 LVDS ) AZh &R 45

SYSREF mi#il &S SYSREFREQ 5| I NAE R , tHATTENEBAE . P SYSREF & H AL 4% ml A B 35 4411
WHEBE 7, Ptk SYSREFREQ #i AAHXT T CLKIN # N i B i ) AR R 1] . 245 1B 1% SYSREF iy 5
—A BT 2 TR RE IR — . TN A A — N AR R A AR SYSREF #rd |, 1% H A AT i 2B 58 A AT
ImFESEAE . X+ LOGISYSREF #itt |, #H# Al 2w % CML B¢ LVDS.

6.1.1 ISR F

g Wi SUVE 34 AT LOGICLK it s YA NN B ) 20 0L 2 Ik iy 1 R P DAGE P 08« BRUEZ 5%, 70 s
I TAER A SR A2 i SYSREF B T-AE BB B B .

R 6-1. IR AT AR V0.

el ) TR
i
Fmfpp S 2. 3. 4, -8 | FHEI(1BRSN) BH 50% HEL
s 2. 3.4
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R 6-1. A AEIRARERE (%)

*l v YR
434 1. 2. 4 N
L OGICLK " o ROV = T * M
o I T 216 233‘ AN (1 RS ) B 50% L
o | B 1.2.4 | FI7 A SYSREF [RUMANT 6.
Mo 3 4 KM= UM x
SYSREF > I 4095 AU 50% f % L
i L 445 2. 4.8, 16 |AMHUH TGRS | TR ABAGIET R .
P

(1) 6 73 4ifn 8 IR SZ ¥ SEFI Btk
6.2 ThEE T HE

CLKOUTO
SYSREFOUTO_DLY_I
SYSREFOUTO DLY Q SYSREFOUTO
CLK_MULT_CAL
CLKWE @_@_ Interpolator
SYSREFOUTO_DLY_PHASE
LML SYSREFOUTO_DLY_SCALE SYSREF_DLY_BYP
CLKOUT1
Repeater
Y
_SYSREF SYSREFOUT1_DLY_|
SYSREFREQ Windowing PO geser CLk DIV SYSREFOUT1_DLY_Q SYSREFOUT1
and Capture
Interpolator
VCC_CLKIN # ? CLK MUX SYSREFOUT1_DLY_PHASE
VCCB] (x2) - o REET - SYSREFOUT1_DLY_SCALE SYSREF_DLY_BYP
S g SYSREF_DLY DIV CLKOUT2
VCC23 (x2) S 52
53 > +2,4,8,16
VCC_LOGICLK 4 2‘:‘
VBIASO1 £
VBIAS23 g2o REET SYSREFOUT2_DLY_|
2 & SYSREFOUT2_DLY_Q SYSREFOUT2
e
SCK Interpolator
SYSREFOUT2_DLY_PHASE
2?’!‘ SYSREF_PULSE_COUNT SYSREFOUT2_DLY_SCALE SYSREF_DLY_BYP
CLKOUT3
MUXOUT SYSREF_DIV_PRE SYSREF_DIV
CAL L +2,3,..4095
CE Repeater O—fm] SYSREFOUT3_DLY_|
CLKO_EN o) ©) SYSREFOUT3_DLY_Q SYSREFOUT3
&E{“ RESET RESET SYSRER MODE
— L Interpolator
CLK3_EN Digital SYSREFOUT3_DLY_PHASE
LOGIC_EN Control SYSREFOUT3_DLY_SCALE SYSREF_DLY_BYP
SYSREF_EN LOGICLK_DIV_PRE LOGICLK O BYP :’\
mggg:ﬁ' LOGICLK_DIV LOGICLK
DIVSELO
DIVSEL1
DIVSEL2 LOGISYS_DLY_|
PWRSELO LOGISYs Dlv.Q LOGISYS
Phase
PWRSEL2 Interpolator
LOGISYS_DLY_PHASE
LOGISYS_DLY_SCALE SYSREF_DLY_BYP
{3
&l 6-1. ThEE T HE &
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6.3 REMEULEA
6.3.1 LB Efr

AafE LR, EREA (POR) 2 T A7 S EAONERAIRGES |, IR A WESHLN  Sias R AL, £ B R ALK
&TF , BEEHPTG SYSREF fth , SRid iy o hids , JF Hizdi i AT 4 Bl 2o &% . ARG SR
100ps , SRJ5 FEXTHAR AP A 2R HEAT S AE , DASIEIX B AR S 58 M. WRAEBOAH S AF I PRI R A4 R AL, SF IR
WLAE, EAEENRAR S, e KA.

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

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

6.3.2 JEE1E/REE

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

HI @ F 5 AT AR DD R DA AR AL , SRIRIEH = TSR . TR 1 s 1A el S S5ER R R R
Temperature = 0.65 x Code - 351 (1)
JikeEs 1 RIRAEN . BRI LML ER AT (BRI SO ) IR LS 2. SKEPRR

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

6.3.3 4/ Br il

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

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

Vee

50Q

» CLKOUTx

CLKOUTx_PWR

& 6-2. CLKOUT %t 2 3s

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

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

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

K 6-4. ¥ Fids

CLK_DIV SrHE s A
0 3] AN
1 2 50%
2 3 33%
3 4 50%
4 5 40%
5 6 50%
6 7 43%
7 8 50%

6.3.3.4 W EhEImES

6.3.3.4.1 W/ G BT A NE R

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

6.3.3.4.2 i B HTAS VKBS BLIT B

T AL A N IR B R B AR AR 70 SRR, P45 IR ZS AU BT (Famoik)» A5 A0 s A v R BB S A 0 10 75 RS LI
Bl AR CIRZS AU B AR 2B, AT ASC HPARZSHUR B, AT$R & RISAT 5 A i ELAC A F Bt e s D e

6.3.3.4.2.1 AL
LB T, fE— NGRSV 80 ( SMCLK_EN=1 H. CLKIN 5|l EFEES ) -

1. BOERES .

2. MNPRS00 BUE AT o

3. Wb BUE B 6 5K 8
PASE 8P4 IERf IR B AL

16 EXXFIRE

&
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a. THER, LHEENMSEH SMCLK_EN=1 , {Hi& 75 Z— /Mg ANBH8h DL e 7 SMCLK_EN ] AR % BN 0
ZETEEHT LHEA.

JE FPRSHLI Bh 5, I8 5 2T 30MHz |, SRFEATF

fsmewk = foukin/(SMCLK_DIV_PRE * SMCLK_DIV)

TEARTEARENUN , LU % E SMCLK_EN=0 KX I 4 | M KRR B Hb /b B A 2 B
6.3.3.4.3 F1 EF EHAS

A EARFARALIE S, (A K VCO KM e ) 0 A VF 2 AN RIIREBCRI W% | JF AN BN A B AT
BEAT TOUACIIARIE B E . Bl FEIUCRE N e A R AR AR A I, P b AUB AT I HEBIRE | DARA € IE R (1 P9
W PRBCERE B E . (A RN SXF RO S 28T AR , DLBATIRHE . ARt rTSE i as ke | R3S
WUB BT 25 Dy SPI S5 N BE £, (HARE T 30MHz. 47245 25t CLK_MUX BEaal & YR HE A A 3
I, BAERS ) #S2x R E K, 298 Bms.

6.3.3.4.4 B/ 61 HiAR G E R

FIEIE rb_LD 7B A MUXOUT 51 BAISE [l £ a8 O BUE B IIDIRAS o ARZSHUR B b Ak T2 7R3, BUE kIl 4
REIEH TAE.

6.3.3.4.5 &/ 1951/ 7%

2 VCO FHEIIRl 4R ST 30 VCO KEELE il as t o~ RIS, SAEME TR, BRI 8348 VCO £k
WREEAT . IR ERE VCO KHESE BT K, W H8 R 3 VCO KertE. & T I TH 83 a7 lin , A0
FPIRZSHLAS B

6.3.4 HH LA E
B e N RN Ry R =L N 2 B s W 3 6o L s WY e - G W =2y 1 = R W R B G e e S = = G
£ 6-5. BFTHREERN K E

7Rk A FE i) 13 ZhE iy fESia%
R25 2:0 CLK_MUX e 1 2 3
R25 5:3 CLK_DIV/ T UE BT | X CLK_DIV CLK_MULT
CLK_MULT 1 0x1 = +2 0x2 = x2
0x2 = =3 0x3 = x3
0x3 = =4 0x4 = x4
0x4 = =5
0x5 = =6
0x6 = =7
0x7 = +8
R2 5 SMCLK_EN JE RS L AP R | x X 1
A
R2 9:6 SMCLK_DIV_PRE | JpIRZSHUR h % 8 | x X ARSI B ) TS
T S R gy A
0x2 = +2
0x4 = +4
0x8 = +8
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# 6-5. /M omEARE (4)
R pr B Thee g SH i
R3 2:0 SMCLK DIV [ ELARASHLIN 64 | x Tt
Hids SMCLK 43 i g5 0%
HURFF A <
30MHz.
0x0 = +1
0x1 = +2
0x2 = +4
0x3 =+8
0x4 = +16
0x5 = +32
0x6 = +64
0x7 = +128
RO rE R HE RS s RHEFET PLL O£ BN RO AR HERR
5% e

x
x

6.3.5 LOGICLK #H}

LOGICLK #y H4 AT FH - B 2 48 FH A A0 Nt b (1 284, &0 FPGA . LOGICLK % i 5 A ] g A% 4 B A% =R FH B 1Y)
SYSREF #id .

6.3.5.1 LOGICLK #rH %=

LOGICLK #i i #%0rf gmfE v LVDS Fl CML #X. ARIEMS AR |, BT RE & nT dmfEny , thnl Re R E AN ok
(1ES%E6-6) .

% 6-6. LOGICLK #% XA /@

LOGICLKOUT_FMT B PN HiH AP F
0 LVDS % Y ;%Eﬂ LOGICLKOUT_VCM #t47
T
i R . 3
2 CML 500 , HEHEE Voo EPGISLKOUT_PWR b N R
TYmtE

6.3.5.2 LOGICLK_DIV_PRE F1 LOGICLK_DIV 43#i2

LOGICLK_DIV_PRE 43 #ii#s 1 LOGICLK_DIV 434ii#% T LOGICLK #ith . 2425l LOGICLK_DIV_PRE 4343
BHEAT 4, LR LOGICLK DIV 734 8% % AN~ 3.2GHz B K. 24 LOGICLK DIV /18 % H R 4 55 %
i, AR 50%. D LOGICLK 2 #iies i@t SYNC Stk E4T [F2E |, AT B8 2 A ge b s [El 3 . 434
#2 LOGICLK_DIV_PRE #1 LOGICLK_DIV {JERINSSAE 43 5] A 4 #1132,

& 6-7. &/ N s bRl

feLian (MHz) LOGICLK_DIV_PRE LOGICLK_DIV BEATEE
[1. 2. ..1023]
foLn < 3.2GHz +1, 2. 4 +1, 2. 3. 1023 [2. 4. ..2046]

[4. 8. 4092]

. , [4. ...2046]

< + +
3.2GHz < foLn < 6.4GHz 2. 4 1, 2. 3. 1023 . 6. 4002
foLkin > 6.4GHz +4 1, 2. 3. 1023 [8. 4092]
6.3.6 SYSREF

SYSREF R4 JESD204B/C i FMEME S |, ZE S EH A AEHH s LOGICLK #it . CLKOUT
1 SYSREF i Hi 2 8] () 4838 7] 3@ it BpF 1T R % . SYSREF %l {#i F N &5 SYSREF 4SS il B ok A 5% |, 1
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AIC & NTE SYSREFREQ 5| EEHIE S5 4k2% . EmEH SYSREF k4435 LOGICLK #iHi ) SYSREF k&

AR o

% 6-8. SYSREF =

SYSREF_MODE L8

RAEBHER
PN % A B AR i 2 ¥ SYSREF kit . SYSREFREQ 5 Jilsf SYSREFREQ_FORCE i 7] F T M i i th s

0 SYSREF 43 Alas #7145 , MM e e es | A2l SYSREF /3 fli#sflFl 2. SYSREFREQ 5| JIak
SYSREFREQ_FORCE iy A AR HLF , SYSREF #ith 4 Gk T4t -
Bk R A28
WS R AR —A 0 1 2 16 MK ARk R R | kb #El SYSREF_PULSE_CNT % & , KAETE

1 SYSREFREQ 5| jiift) T2 JE8fE SYSREFREQ_FORCE fii )\ 0 i A 1 2 )7 (¥ SYSREFREQ 5|
W BRI SIRES ) o
R4k 2R

2 SYSREFREQ 5l [ N E i Am gt |, S8 /5 H4E SYSREF_DLY_BYP FBUHTIER | FRKI%E
SYSREFOUT #i ! 5 1.

SYSREF_DIV_PRE SYSREF_DIV

21,2,4 +2,..4095 |

SYSREFREQ_CLR

[a)

TRIGGER

rd ) )
e}

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFx_DLY_PHASE
SYSREFx_DLY_SCALE

SYSREFx_DLY_Q
SYSREF_MODE

SYSREF_DLY_DIV

\

|

\

\

| SYSREFx_DLY_|
\

‘ SYSREFX_DLY_GEN
\

- —

LOGIC
SYSREF_DLY_BYP —H

A 6-3. KASMERA T K SYSREF HEEIhRE T HER

SYSREF_PULSE_CNT

Duplicated 4x for SYSREFOUT

SysRef Pulse Generator | r

Once more for LOGICSYSREFOUT

SYSREFx_DLY_PHASE
SYSREFx_DLY_SCALE

YSREFX_DLY
SYSREF_MODE SISREREDIVAQ

SYSREFREQ_MODE —
SYSREFREQ_FORCE
SYSREFREQ
SYSREFREQ_DLY —¥ Windowing
SYSREFREQ_DLY_STEP —| —rb_cLkpos
SYSREFREQ_P
SYSREFREQ_N
LN P SYSREF_DIV_PRE  SYSREF_DIV !)
LN N 21,2,4 | +2,..4095
]
o
o
7
Q
SYSREFREQ_CLR 9
[
SYSREF_DLY_DIV
SYSREFREQ_MODE —
SYSREFREQ_FORCE
SYSREFREQ
SYSREFREQ_DLY —¥ Windowing

SYSREFREQ_DLY_STEP —f

SYSREFREQ_P
SYSREFREQ_N

—> rb_CLKPOS

\

|

\

\

| SYSREFx_DLY_|
\

‘ SYSREFx_DLY_GEN
\

-

LOGIC

SYSREF_DLY_BYP —)

& 6-4. ikt R AEEE T # SYSREF HERT)RE T HE &

SYSREFOUTx_P

SYSREFOUTX_N

SYSREFOUTx_P

SYSREFOUTX_N

Copyright © 2024 Texas Instruments Incorporated
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Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTx_P

SYSREFx_DLY_SCALE
SYSREFx_DLY_|
SYSREFx_DLY_Q

SYSREFOUTX_N

SYSREFREQ_CLR

SYSREFX_DLY_GEN

SYSREF_DLY_DIV

SYSREFREQ_MODE —
SVSREFREQ_FORCE—j > - - - — — —

\
|
\
‘ SYSREFx_DLY_PHASE
\
\
\
\

SYSREFREQ e [
SYSREFREQ_DLY —¥ Windowing SYSREFREQ_MODE
SYSREFREQ_DLY_STEP —| L b cLkpos Loaic
SYSREFREQ7Pj> | SYSREF_DLY_BYP —

SYSREFREQ_N

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

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

VCC

R1 SYSREFREQ Input

\/

{
SYSREFREQ_N]

SYSREFREQ_P |

\/

R2

K 6-6. SYSREFREQ 3| iZ L FikE

filhn , EAE 2.5V 1) VCC FR¥F 400mV M/ NEEZ | @it 100Q WHHREM BN 4mA. TEARGIH |
SYSREFREQ_P 5| IR FF1E 1.4V Hif AL , B R2 BN 350Q |, 4 R1 XE N 175Q , i SYSREFREQ_N 7|
AL R 1.8V

6.3.6.1 SYSREF #2158

6.3.6.1.1 Z#/#£H) SYSREF 3 2E# 4% (SYSREFOUT)

I b HH B TE N 1Y) SYSREF i -5 e th 22 b 28 B AH R 4 tH G2 b 28 4500, FF38n 7 A TR B LB i R i v
. SYSREF #ith/Z CML #it |, H AL e L il id SYSREFOUTXx VCM FEHEAT A% | I Hii b B P rliE g
SYSREFOUTx_PWR FZE M T4fE. 1Z &M ALl B A . 157 E , CLKOUT #y & A it g |, &
IR SR G, DASCHLH o i s PR e
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SYSREFOUTx_VCM

SYSREFOUTx_PWR

Bias Adjust

50Q

& 6-7. SYSREF #4228

» SYSREFOUTX

FLASE H R AN H Ih R A OBk, AT fEBURATAE 100 Q 24 i3k H B h B AR I ol Rk AT 1. LA R
Ffgr AR B OCHE |, a3k 6-9 Fn. 1HER , N T SEI KB SEYE | Vom - Vop/2 = 0.5V is required.

% 6-9. FURHE (Vop) MILMEEE (Vem)

SYSREFOUT_PWR Vey - vﬁ% g SYSREFOUT_VCM Voo 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

P 7 0.29 2.16

- 0 0.32 0.79

1 0.33 0.95

2 0.33 1.12

3 0.34 1.33

1 4 0.35 1.51
5 0.35 1.69

6 0.36 1.89

7 0.37 2.08
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R 6-9. Bk (Vop) MRAIE (Vom) (4E)

SYSREFOUT_PWR Veu - vﬁg — SYSREFOUT_VCM Voo Vem
S 0 0.37 0.52
- 1 0.38 0.68
2 0.39 0.89
3 0.40 1.12
2 P 4 0.41 1.34
- 5 0.42 1.54
6 0.43 1.78
7 0.44 2.01
0 0.39 0.43
TRCRZS 1 0.42 0.50
2 0.45 0.66
3 0.46 0.93
° 4 0.47 1.17
BRCRE 5 0.48 1.41
6 0.49 1.68
7 0.51 1.93
0 0.40 0.40
S, 1 0.43 0.44
a 2 0.48 0.52
3 0.51 0.73
! 4 0.52 1.00
P 5 0.54 1.27
- 6 0.55 1.57
7 0.57 1.86
0 0.40 0.38
S, 1 0.44 0.42
a 2 0.49 0.47
3 0.55 0.59
° 4 0.58 0.85
P 5 0.59 1.14
- 6 0.62 1.48
7 0.63 1.79
0 0.40 0.36
1 0.44 0.39
TR 2 0.49 0.45
3 0.57 0.54
® 4 0.63 0.70
5 0.65 1.01
ARORAS 6 0.67 1.38
7 0.70 1.73
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R 6-9. Bk (Vop) MRAIE (Vom) (4E)

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

1 0.44 0.38

TR 2 0.50 0.43

3 0.58 0.51

4 4 0.66 0.62

5 0.70 0.89

ARORAS 6 0.73 1.29

7 0.76 1.66

6.3.6.1.2 /HF LOGICLK /9 SYSREF %51 2214%

LOGISYSREFOUT %t > LVDS A1 CML M 4% 2. LOGISYSREFOUT _EN 3 A %t 2% vf %8
LOGISYSREF_FMT # E# . LVDS BA RV Al gmfe L | CML FEAMEuM: , CML Ui v g fe i H Th &
(2% 6-10) .

% 6-10. LOGISYSREFOUT % HH&Z 2 i B

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

6.3.6.2 SYSREF SHZMIER 4 R,

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

#* 6-11. SYSREF_DIV_PRE % &

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

XFFAEIR | BT B DL SYSREF_DLY_DIV PAAE Y fintERPOLATOR. LB FEAZIR |, Wik 6-12 Fon. FiEiE
& , 24 SYSREF_DLY BYP =0 8 2 ( ZEiR kA T R AESRER ) H SYSREF_MODE =0 o 1 ( KA A8
) B, SYSREF % i A7 0 Z0 & AL N 5 28R I 15 3
finTERPOLATOR % fsysrer = 0.

% 6-12. SYSREF iR E

fCLKIN SYSREF_DLY_DIV SYSREFX_DLY_SCALE fINTERPOLATOR
6.4GHz < fg iy < 12.8GHz 16 0 0.4GHz #£ 0.8GHz
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% 6-12. SYSREF #EREE (4)

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

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

% 6-13 JEoR TR R KA.
% 6-13. StepNumber [

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

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

6.3.6.3 SYSREFREQ 5| Jififil SYSREFREQ_FORCE FEt

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

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

6.3.6.3.1 SYSREFREQ 5/BIFt#E /%

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

% 6-14. SYSREFREQ B i3t f

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

6.3.6.3.2 SYSREFREQ &[4

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

& tsvsrerreq_pLy_sTeP

| } [
| I ! 3 A
CLKIN | | |
| |
| |

[

[

[

[

[

[

} |
10001100000000000000000110000001
trp_cikpos[0:31] } (bit order reversed LSB first, MSB last)

[

‘ T

tOffset }

SYSREFREQ | |

Pin Input SYSREFREQ_DLY=13|

|

A
Adjusted
SYSREFREQ

& 6-8. SYSREFREQ P45 5 i %
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SYSREF Windowing
Start
Set

1.SYNC_EN =1

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

v

Toggle
SYSREFREQ_CLR (0 > 1> 0)

v

Send rising edge with pulse or
continuous at SYSREFREQ pins

6.3.6.3.2.1 SYSREF &I 1R 1FHI— R PR FRA

h 4
Read back position with rb_CLKPOS field

1. LSB “1” shows the SYSREREAQ rising edge
position

2. CLKIN rising edge position can find with the 4
possible combinations:

i 1

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

i. 111

iii. 1101

iv. 1011

v

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

&l 6-9. SYSREF & ML 1ER R
% 6-15. SYSREFREQ_DLY_STEP

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

6.3.6.3.2.2 A& R85 SYSREFREQ F1448 8= ( EEH )

IR 1Q AR AR E e i SYSREFout , AT DU# A LMX 2] LMX J5 H #3$F S8 E B 22 IR ) SYSREF 4k
WA iZEEMR ATARYE SYSREF_DLY DIV 1 K #fi € CLKIN 1 SYSREFREQ % \ 2 I8 I IR
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% 6-16 & T SYSREF i Db H R ZEIR G 5% Fh SYSREF % & HIFIR R
+ 6-16. PSR T EERM ) SYSREF HMALABEE

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

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

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

—¥

A A
CLKIN

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

I
SYSREFREQ |
Pin Input

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

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

6.3.6.3.2.3 7735 SYSREF &7 4L 1AM 752

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

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

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

©ONFERBEROIEIE DB, FUIEARBR |, SYSREFREQ 3IIRAREAE. bl , mRER D
HIEUR B SYSREFREQ 3 I F ( SRR Y ) , i (RAEE FBGRE R | 3 PRA IO 57
( BT ) | SAJ5 4% CLKPOS_CAPTURE_EN HE{T4i#4.

© I SYNC BERIISEIAL L | SA B I#E SYNC B , SYSREFREQ 3l I AU B -

6.3.6.3.2.5 IR (E/H SYNC ##t£

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

6.3.6.3.3 SYNC ##f#

SYNC M awHFpP P

PARIE AN 384 o IR 0 A e

6.3.7 5/ I CEH

CLK DIV . LOGICLK DIV . LOGICLK DIV_PRE . SYSREF DIV .
SYSREF_DIV_PRE #1 SYSREF_DLY_DIV Zp#iids , MEE T B b B 3 R AE AR AL IR AL R 5 — 3. X8, B mlin]

tiflid SYSREFREQ 51 IS8R , AN GEIH HAF e i

SSRGS, T T X s Rt . 0 SR A I AL %« i o) D - o) MO T o o ) (TR ) it
IT9RRE. 2R FARZSHL (SM) I8t , A ReAE 51 BAR 2247 HITR) SR S| B L 5 S R A2 AR

6.3.7.1 ¥ F-{#E (CE)

R LRSI I TR AR & 24 CE SIBA R ST (1) I, W8I SPI P Fr i g .

2 6-17. & R d ]

CE &% BRE SPI & s
0 3 i

1 B 7

6.3.7.2 HyH B E R

FEANIETE ¥ A CLKX_EN Sl e T #2515 F sl A R e a8 i 4t 1) CLKOUT i1 SYSREFOUT.

2R 6-18. H H 18 el i %

CLKx_EN BEA RS SPI & # it
0 A P i o &
1 P S i =
6.3.7.3 B4 &
AR ol BART DUR AN AR R 2 AR B A2 % SYSREF it .
* 6-19. BHEIH AR

LOGIC_EN RS SPI % izt
0 A F S A
1 e PR 4 2
6.3.7.4 SYSREF Hj ili #2:4#
SYSREF_EN 5] LS FAIZEH SYSREF #47 .

2 6-20. SYSREF H B {#igs
SYSREF_EN SYSREF i3 SPI 2 5 £2:1H

M

&
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% 6-20. SYSREF HL#EE ()

SYSREF_EN

SYSREF H %

SPI B &

1

JA

P

6.3.7.5 SR A LR

AiE MUXSELX 5 s Bk £ iz asF 1 ThRe ( g as il 2 as e e mas izt )

R 6-21. I TENIEF

MUXSEL1 MUXSELO b S s
0 0 SPI i
0 ! 2N
1 0 SR ES R
1 1 AR
6.3.7.6 A S AT AR (E R
24 MUXSELx 5| 248 TAERE A (s A i as X ) J5 , DIVSELX 51 B2 #5410k £ 73 9 2 8 Bl s A3
E.

R 6-22. 53 RSB EHE LT
DIVSEL2 DIVSELA1 DIVSELO A IR [y i
0 0 0 SPI i SPI %)
0 0 1 2 X
0 1 0 3 2
0 1 1 4 3
1 0 0 5 4
1 0 1 6 X
1 1 0 7 X
1 1 1 8 X
6.3.7.7 RSG5 B
i%ﬁ%ﬁ%ﬁ?i@ﬁﬂﬂ“ , BT PLL BOf5 5088 75 Z kAT e B e A itk , CAL 5l MK HEP i o i P 22 )3 3R
.

# 6-23. CAL 3|24

CAL BAHERTE
0 SPI # il ke HE
0~ 1 e
6.3.7.8 iy H oh

i3 PWRSELx 51 A2 T4 S8 18 i) 4 1 Th = .

R 6-24. FIEH i ThHRIEH|

PWRSEL2 PWRSEL1 PWRSELO W ThZE

0 0 0 SPI ##)

0 0 1 e
0 1 0 R
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# 6-24. BIEHHThREH]) (42)

PWRSEL2 PWRSEL1 PWRSELO TR
0 1 1 -
1 0 0 -
1 0 1 -
1 1 0 -
1 1 1 Bt Th %
7 N SEHE
&E

DA RS2 R M5 AR T T1 3RS Ya L, T A ELR LR MR e B . TI & S5 530 8
e mE M TN B BRI, U iR RSB

7.1 PLRE B

7.1.1 SYSREFREQ # A\ E

SYSREFREQ 5| il 3 #5742 it 5 HL i 4 A A =0 R 10 B B 22 70 N . SYSREFREQ 51 i1 A5 75 H 25 2 3 1 P9 358
50Q % , AT HAE 100Q Z 5 bidk .

K 7-1 s TiEH SYSREFREQ NS, USZERTA M/ ER . e E N B 7-1 il —2 557
Aot RN AGE S (sl Z 5N ) PLUAAZ IR BB R & 3 0 &5 L5

VCC

SYSREFREQ
SYSREFREQ_P‘ Input

% 50Q

R7 ""I
c

MY

50Q

Ve

g . 2

% SYSREFREQ_N
c2

R6

& 7-1. SYSREFREQ # \ H B &
TRER T SR E R

30 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated
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SYSREFREQ_P
QPe

SYSREFREQ
Input

—l

1WA

<
]

AW

R2

R3

500
|||—|
C

500

I
()

4
SYSREFREQ_N

B 7-2. THBEET WA

SYSREFREQ_P
o 4

SYSREFREQ
Input

500
|||—|
C

500

0Q

4
SYSREFREQ_N

® 7-4. HRBEET WA

| SYSREFREQ_P |

SYSREFREQ
Input

c1 R2

1A

500

|||—-I
VCC
C
§R3 500
I . 2
| SYSREFREQ_N
c2

R6

B 7-3. ZUWBE HRIREA

VCC
SYSREFREQ
R1 Input
SYSREFREQ_P
*—A WV 9
0Q
R2
50Q
- >
[
Ve SR iH
C

SYSREFREQ_N
R4

& 7-5. ELFAA S HimEA

1. ACTUAE G 2250 RN B o NG B 75 22 i BHL o2 ( R2 A R3 ) DAMEREASSIE_E 742 VCM |, I HL b 25t ¢ Hi BEL{E LA

TRAFSII P AN N Z IR LA 22K T 150mV .

a. B, BT P &r=4: 1.5V VCM , fE51 I N &br=4: 1.65V VCM , FH4# VCC 4 2.5V , 15# R3 K E
N 550Q K R2 % E N 1KQ
b. X THIRANE | 5 R6 WE N 500 |, DLBEGAE H M 5 B4 & A AT S0t
2. BTS2 5 RN s N L B R YR AR L 5 2SR\ LA AH VTR
a. XTHImMARE , HRE R1. R2. R3 fl R4 HH. XF VRS AL =AM F e s R, IF HL
FLFH > FEASTE S P Aby=4E 75 Q #i4erg S BE |, 7E 51 N Aby~=E 50 Q 354 SR FH
b. il , BEAERA A= 1.35V LR | 5 HBH o AR o HHEIXE N R1=130Q , R2=165Q ,

R3=86.6Q ,R4=110Q , JfH VCC N 2.5V,

7.1.2 L EERLESTRHIT) B
FEWZET , JFAESHBIE 5. 38 7-1 FUH 7 A S0 e Ab BEIX LR A8 FH 518 A 38
R 71, KEERAE R B A B 5

Gl

Ab3

FiT i VCC 5l

X BB G245 R IRARE . I SR A X 2 VCC 51 (a5 2 AR ETE R ) AR e | T s CRR
JEE b > BT o 5 B

SYSREFREQ

1. WRIESh SRR, NI ANG N G BAGARYE Y 7.1.1 34T B
2. WRAAH SYSREFREQ 51 , MIMEH 1k Q HFHK X L8 5] %42 5] VCC.

CLKIN H kb A\

RIRBS AR, W EANS] S S RS & A 50 Q PR AT S o

VBIAS01 #I VBIAS23

AR R S | KX S 5] s 4 (1F) #6t.
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RT1. MEREHIBERIB (52)

31 A3
CLKOUT
SYSREFOUT ‘ e
LOGICLKOUT WA | MERER A TR S R 8 50 Q H5Hb BB

LOGISYSREFOUT

CE. GLKx EN. 1. WRAEE SPIEHIBIR FIBfT , M Les| A SUE 1kQ HBILERE] VCC.
LOGIC_EN. SYSREF_EN |2. UIRKTE SPI A5 B NZ T |, WX e s J{nauEid 1kQ B .

CAL. MUXSELx. 1. WRORAEATXLE S, WIER] 1k Q HL PR IX 28 5] Bt
DIVSELx. PWRSELx

7.1.3 HRHFE

FEL VLV B R B BB AR AR AR A . A R 7-2 h BRI T SRR AR, R DO AT BB A R
AT A RS

R 7-2. GBI A

" %4 B (mA)
CLK_MUX = 223 gk, 294
, CLK_MUX = 43 itz 260
AT
o SMCLK_EN=0 540
CLK_MUX = {45t z{,
SMCLK_EN=1 560
M SYSREF_EN=1 80
—— 943 ( SYSREF_MODE=0. 1) 53
SEIR K HE 2
S\S(\S(L{EF ks, (SYSREF_MODE=2) 40
Ok 7 4L LBk b HL SYSREF_MODE=0. 1 13
L (CLKPOS_CAPTURE_EN=1)  [SYSREF MODE=2 0
SYSREF fikrh 4% | SYSREF_MODE=1 7
SYSREF_EN=0 25
CLKOUT % ~ £ 30
e e SYSREF_EN = 1 AL
( BEANE R hiEE ) {8 F 4R 40
it 2R e CHx_EN = CLKOUTx_EN=1 4+6*CLKOUTX_PWR
_ _ 74 +
W% SYSREFOUT EN = CHx_EN =1 SYSREFOUTX PWR'S
SYSREFOUT_EN = CHx_EN = 1
SYSREFOUT . ( SYSREFOUTx_PWR #il SYSREFOUTx_VCM =] LAAH H.AE 2*SYSREFOUTx PWR +
I é Y 5 N 7Y . > * -
itk e 2 FI TSR 2 e B MR T A ST 2*SYSREFOUTX_VCM
i)
‘ SYSREF_EN=0 49
A%
LOGIC_EN=1 SYSREF_EN=1 59
LOGICLKOUT — _
- LOGICLKOUT_EN=1 CML(Rp=500) 16+1*LOGICLKOUT_PWR
HrHZphas
LVDS 12
y LOGIC_EN=1 SYSREF_EN=0 0
Wi LOGISYSREFOUT_EN=1 SYSREF EN=1 55
LOGISYSREFOUT =
i LOGIC_EN=1 CML(Rp=500) 16+1*LOGICLKOUT _PWR
P ER =
LOGISYSREFOUT_EN=1 VDS 12
7.2 HLAIN A
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7.2.1 AYl R G % 5 B
X TZBH] , H LMX1860-SEP HIfE x2 s i 7 2 1 B Inmse 7 S0 72 78 I 1) LMX2694-SEP 3GHz i t i £
ST N T R EVM SRR, XM E BB T BoR 9K LMX1860-SEP |, {HI#

W LAZ 5y J7 SN iZ a1 o

100MHz

0.1pF

+10
dBm
Limiter
Wenzel
Oscillator

0.1uF
500

500 0.1uF

7.21.1 ®IFEKR

R 7-3 JEoR T ARG S5

7-6. SLR N A R ]

Vee
5003 500 0.014F
RFOUTAP |- | cLin_P
8GHZ () o1uF
RFOUTAN

OSCINP
LMX2694-SEP

|
gl Fcikinn
M2 9 S 500
3 LMX1860-SEP

0.01pF

To Phase
LKOUTO_P
CPOUT CLKouTo _| Noise Analyzer
18.2Q 6GHz
OSCINN VTUNE » CLKOUTO_N
68nF == 470pF 0.01F < 500
2.2nF

I 68.1Q

Bandwidth = 439kHz

B 7-7. SRS R

WARAZ H B P el SYSREF |, TI @RS , URF BT KL | Rinl 2 AT KL
RT71-3. BitEH

S 1
LMX2694-SEP i A% 100MHz
LMX2694-SEP ffi i #i % 3GHz
LMX1860-SEP i} fy A Sz 3GHz
LMX1860-SEP iyt 45 ¢ 6GHz
LMX1860-SEP {5452t 2

7.2.1.2 HBRHIE

FEAHBIF, 3GHZ Fy NI Bl {544 0 6GHz S NI Bl o AMERTTAF AN 2 PR P9 A IC B 1 A R AR AR A
THELA L A A7 s (E G B A 17 T AR H A H

TICS Pro % fh-4F
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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
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.

7.2.1.3 MR HIZRE

LMX1860-SEP 47 #s 4 i &L 2 LMX1860-SEP fi%
WA 6GHz ) Z A1, iH1ERE , LMX1860-SEP 7£ 1MHz % 20MHz ¥ [l A ff Sz 28 hn AR A7 e s | {H B
JERRG HH AR

Ja NG SEbR b2

CLKIN — -
I | 3:Multiplie e‘I CHO_EN | PWRVEW‘ CLKOUTO
» 4] +7. -—
| (r/.4dém | Mz
- CLKOUTO_EN
PWR: 41
> ; sk SYSREFOUTO
vem: | 4115V | —2234375 =
MULTIPLIER Delay:  0[+]14571ps % SYSREFOUTO EN
[ Read Lock Detect | m
[¥i SMCLK_EN | Unlocked (VTUNE low) > | CH1_EN | — CLKOUT1
PIN MODES o e L] = _— » PwR: (75 +7.4 dBm =
|“—D"'V€f| 11.71875 MHz z
g ‘ [¥i CLKOUT1_EN
PWR: 4[] 10‘43 Vpp
LISYSREE-ENTET JCALTS TEMP SENSOR  ISMUXOUTS | | — > J— PEE ] SYSREFOUT1
[1LOGIC_EN | sbo vi Read [ ] | Push-Pull v bel ] ~ - Mz
s elay: -/ 145.71
VICLKOEN |SpiMode ~|yiTS.CNTEN  1-SDO v | & I SYSREFOUT1_EN
Dgu« EN W‘ VI TS_EN GENERAL :
L] CLK2 EN 0 [ POWERDOWN [ CH2_EN ——— cLKouT2
[]CLK3_EN | SPIMode v [] RESET —— PwR: [ 7[£] +7.4 dBm e
= SO — r4
SYSREF Global Delay  fireaposon = 750.00000 CLKOUT2_EN
[ | SYSREF_DLY_BYP 0 M PWR: 4 —-’0443 Vpp o 0
DLy toes sance = [-666.67, 664.04] ps TR SYSREFOUT2
| 1:4(1.6 GHz t0 3.2 GHz) + | torury_stessize= 2.62 ps Delw'. = 1'45 = MHz
SYSREF n..mu.m Channel Delay | 0314571 ps SYSREFOUT2_EN
v || 400 MHz 10 800 ~ | ) )
[JCH3_EN _| ~ | CLKOUT3
» PWR: 5
CLKOUT3_EN
PwR: | 4[=ll043 "
: T — 1043V | cysperouTs
SYSREFREQ Windowing [] CLKPOS_CAPTURE_EN veM: | 4ptisv | =
Read SYSWIN Position | 0 0 Delay: | OE 145.71 ps SYSREFOUT3_EN

Estimated
Current 795 mA

[¥i SYSREFREQ_FORCE
[ SYSREFREQ_LATCH
[ SYSREFREQ_CLR
[13v ]
SYSREFREQ |
MHz | =%

[1SYNC_EN [ _SWCbeay

& 7-8. LMX1860-SEP TICS Pro %8

o g

5 LMX2615-SP 3GHz % H g

— 1 e g |[re——
[SYSREF ~| fovsnee = 2.34375 MHz gl PWR: [0} —
| Continuous  ~ | vem: [12VIE |7 LoGICLKOUT_EN
i FMT: VDS |
.SYSREF EN i‘% N E pwr: = LoslsvsnEFt:::r
SYSREF Frequency Generator el ¢ LOGISYSREFOUT_EN

(KN 6dB
20MHz
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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 o
-116 e

-120 S N N
124 -

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

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

7-9. LMX1860-SEP £ 4752y

Phase Noise (dBc/Hz)

VAl |
=

\‘\\A\

7.2.2 JESD204B/C F1 £ 401 HH

N 7R T f# ] LMX1860-SEP ) JESD204B/C B & 43 Bt LI |, 1Z HLES AT DAk B LMX2694-SEP 1) & Aty
N, FERNE RS A B 4 % JESD B8 UL KN FPGA A= B4t .

LMX1860-SEP

CLKOUTO_P I} IR

Vee CLKOUTO_N {}

T ADC/DAC

SYSREFOUTO_P I SVSRER

||

5005 50Q 0.014F SYSREFOUTO_N {}

RFOUTAP {}— CLKIN_P
0.01pF CLKOUT1_P

Wenzel SYSREFOUT1_N
Oscillator

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

CPOUT
18.2Q

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

Bandwidth = 439kHz

& 7-10. 3% JESD K4 HHER]

731 F
7.3.1 /G158

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

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

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

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

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

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

ity il

>
s29 (Dre2 5ND®
" E_W

J28casm @ -
C36[ L

rsg [ ]
e

o

L
+
a7

O

5

=}

=
b4

'

S

(£}

o

—

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

O DC247E1

[ DC248E1 n -H-

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

~——R

@ Rl
/_[n]:- —uCC_U2A_3.3V

Rill s x=Ri10_ TPL
ol = - SDO

7.4 HIRAH SR

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

AP A F BRI TR , JFRA LDO #AT W ERUES: , Bk PSRR % /. EF UK ZaREREIK

HId 2 2 BOR 75 IR S FIR

7.4.1 _FHRF
B Fel | Rl RN .

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

AT G AL 18] BRI 1] /2 15 22 /0O 1us.
3. MR B A A AR HEAT AR

Lo '
| |
R ' :
" : : ! vce
Do I ! |
! |
[ |
- ——I—-f———:— —————— e J| ——————————————————————————— Vpor
| : : ! ! |
[ : : |
[ | | |
>y 1 !
er | P!
[ |
- | ! Internal LDOs Power Up |
. Dt [ 1 | ' ' ol
Vcc Pins = i Lee——————— e ik GND
=) ! O |S'
S5l o 2 5|
g a o I IS : 5 :
3 o = = o | ©
& g w % 8’ | (3 |
p x & w o 1 8!
S sx ¢ @ E !
o 5 5] |
s 8§ g ki =
S 3 5 o (o) 1= |
o P S 9] =
= o 4 | £
T oa
® s
-
Program
Registers
SPI Interface i !
| | |
| | = g
! [ S
| | 2 o
| | c
| | g g
| | o ©
! 2 ]
| | © ©
| | 9 O
| [ o)
| = =
| : w [
| |
| I
| |
| l |
! Sub Harmonic Filter !
Output T
P | Callibration :
| |
| f |
| | |
! & | ! a'e »
| « T Ll ] »
| May have an output, but not necessarily Valid I Valid Output
| | |
| | |
| | |
| |
| |
| |
CLKIN Pin |
|
|
|
I
|

A

v
A

May apply a signal, but it does not impact device

B 7-11. FEBREF

v

Valid signal required
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7.5 FAE AL
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
POWE
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 |RDOW| 0 S
N
R2 0 0 0 0 0 0 SMCLK_DIV_PRE SM;'IK 0 0 0 1 1
LOGIC
CH3_M | CH2_M|CH1_M | CHo_M
R3 CHS—E CHI\ZI—E CH,JI—E CH,S—E '}’é—"éx UTE_C|UTE C|UTE C|UTEC| 0 0 0 0 SMCLK_DIV
0 AL AL AL AL
SYSRE | SYSRE | SYSRE | SYSRE
R4 0 0 CLKOUT1_PWR CLKOUTO_PWR FOUT3 | FOUT2 | FOUT1 | FouTo | SLKOU | CLKOU | CLKOU | CLKOU
T3_EN | T2_.EN | T1_EN | TO_EN
EN | EN | EN | _EN — — -~ -
R5 0 SYSREFOUT2_PWR SYSREFOUT1_PWR SYSREFOUTO_PWR CLKOUT3_PWR CLKOUT2_PWR
LOGIC
R6 |LKOUT| SYSREFOUT3 VCM SYSREFOUT2_VCM SYSREFOUT1_VCM SYSREFOUTO_VCM SYSREFOUT3_PWR
_EN
LOGIS
LOGISYSREFO |LOGICLKOUT_V | LOGISYSREF_D | LOGICLK_DIV_ YSREF
R7 0 UT VoM oM V. PWR PRE PWR PRE ~ | LOGISYSREFOUT_PWR |  LOGICLKOUT_PWR | oi=p
N
LOGIC LOGISYSREFO | LOGICLKOUT_F
RS 0 0 0 0 0 0 0 LOGICLK_DIV_PRE “EN 0 UT FMT T
LOGIC | LOGIC
R9 SYSR%F“;{EQ—V SYE",‘\IC— LK DIV|LK DIV| 0 LOGICLK_DIV
PD | BYP
R11 rb_CLKPOS
R12 rb_CLKPOS[31:16]
SYSREFREQ_D
R13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LYy STEP
SYNC_ g'-g/'zg SYSRE | SYSRE
R14 0 0 0 0 0 0 0 |MUTE_| o 0 0 0 0 |Tore |FREQ [FREQ_
PD — | MODE | LATCH
EN
SYSRE
R15 0 0 0 o |SYSREFDIV P , |SYSRE| SYSREFREQ_DLY FREQ
RE F_EN — -
CLR
R16 SYSREF_PULSE_CNT SYSREF_DIV
SYSREF0_DLY_
R17 0 0 0 0 0 SYSREF0_DLY_| PHASE SYSREF_MODE
SYSREF1_DLY_
R18 SYSREF1_DLY_| PHASE SYSREF0_DLY_Q
SYSREF2_DLY_
R19 SYSREF2_DLY_| PHASE SYSREF1_DLY_Q
SYSREF3_DLY_
R20 SYSREF3_DLY_| PHASE SYSREF2_DLY_Q
LOGISYSREF_D
R21 LOGISYSREF_DLY | Y PHASE SYSREF3_DLY_Q
SYSREF1_DLY_ | SYSREF0_DLY_
R22 SCALE SOALE SYSREF_DLY_DIV 0 0 LOGISYSREF_DLY_Q
MUXO MUXO || 0GISYSREF D | SYSREF3_DLY_ | SYSREF2_DLY
R23 |TSEN| 1 yren| © 0 0 0 0 0 UTESE LY_SCALE SCALE SCALE
TS_CN
R24 0 0 0 0 b_TS TEN
CLK_DI
R25 0 0 0 0 0 0 1 0 0 |V ReT CLK_DIV CLK_MUX
VCO_C
R28 0 0 0 |OREF VCO_CORE 0 0 0 0 0 1 0 0 0
ORCE
R29 0 0 0 0 0 \ 1 \ 0 1 VCO_CAPCTRL

38
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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_ SYSREngLY—B
FORCE
R73 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
rb_CLK |rb_CLK |rb_CLK | rbo_MU | rb_MU |rb_LOG rb_DIV | rb_DIV | rb_DIV
R75 2 EN | 1.EN | 0_EN | XSEL1 | XSELO | IC_EN b_LD SEL2 | SEL1 | SELo | ™-CE 0 0 1 L
tb_PW | rb_PW | rb_PW |rb_CLK
R76 0 0 0 0 0 0 0 0 0 0 0 0 RSEL2 | RSEL1 | RSELO | 3_EN
R79 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
MUXO
R86 0 0 0 0 0 0 0 0 0 0 0 0 0 UT_EN 0 0
_OVRD
LOGIC | LOGIC
R90 0 0 0 0 0 0 0 0 0 |LKDIV|LKDIV| 0 0 0 0 0
_BYP3 | _BYP2
AR LR PRI P A7 BIAT AR | DRUAR R OTT 20t 3R 1E O 1 B B I B 7 A AR i
AT UL A7 AT AR DB Gt AR M RE P2 A AR - R1. R10. R26. R27. R30-R32
TSRS FH A AR, MG LN AR ST 4R © R29. R33. R34, R65. R67. R73
WRAMEF LOGICLK |, WIFE %t LA T 5 /725 T4 FE - R79. R90
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7.5.1 BBFEFFHE

R T-4 G T S AR AR A AR WU B ARG . 3R T4 ORI I TR B A s A LA N A O R AL OF

HAR @ o N .

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

=B/ O VA B SEEZS N

G h AT

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

A o i3
B
R R X
GAKH
w w E2N
SRR IALE
-n | "R A

7.5.1.1 RO 773§ ( fR#% = Oh ) [EAL = 0000h]
#7-6 JER T RO,

R[E )R 7-4.
R 7-6. RO 7237 Brii il
e FB HH B hrfE L
153 Rk RW Oh %7 B ARAE A 0x0.
2 POWERDOWN RIW oh BB AR INFEIRA . HAL S HOR S R A2
1 R RIW oh %7 B 0x0.
0 5 RIW oh AL, EOBANBRRAEE (AT ERE ) . FIREASHE
S 4TI -

7.5.1.2 R2 7% ( W% = 2h ) [E Az = 0223h]
R 77T BRT R2,

R A B 7-4.,
R 7-7. R2 FH#SF B H

e FB it ShE L

15-11 | e R Oh W% B A 0x0.

10 ESiE RW Oh % BARFE N 0x0.

9-6 SMCLK_DIV_PRE RW 8h IR WU 0TS STEE (AL ) o ARASHUR B S Ao 43
i, TSI TN < 1600MHz. [ FioifE LU MR8 .
2h=/2
4h=/4
8h=1/8

5 SMCLK_EN RIW 1h e LIRS WU 4 2 58 . A T A0 38 R BT 4188 B Al
(LU357E MUXOUT 2110 Kl ) WF 7 R o SR A | Bk
F ARSI BRI, | AT AR IR AL b 2 AE 98 | LASE K
BRE U ER 3

4-0 Fedli e RIW 3h K% BT 0x3.

7.5.1.3 R3 H174% (W% = 3h ) [RfL = FF86h]

£ 7-8 JE/x T R3,
REIF|E 7-4.
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* 7-8. R3 H 287 B Ui

A FB et HAE ViEH

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

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

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

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

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

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

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

8 CH1_MUTE_CAL R/W 1h FEFEST BB HE W CH1 (CLKOUT1/SYSOUT1) # .

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

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

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

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

R [E B 7-4.
£ 7-9. R4 HFHEHRTFBRUH
A FB e =it SAE Ui
15-14 | R R Oh Wiz B ey 0x0.
13-11 CLKOUT1_PWR R/W 6h B CLKOUTA fofi i Bh3e. R , of o7 i h Th 3 s i
10-8 CLKOUTO_PWR R/W 6h B CLKOUTO ffir i ohae. MR , XS4 Th 3 sl i
7 SYSREFOUT3_EN R/W 1h & JH SYSREFOUTS %t 22 s .
6 SYSREFOUT2_EN R/W 1h J5iFi SYSREFOUT?2 #ii th 2 2% .
5 SYSREFOUT1_EN R/W 1h J& Fl SYSREFOUT1 #ith 25 b 4% .
4 SYSREFOUTO_EN R/W 1h J&iFil SYSREFOUTO #ii th 22 2% .
3 CLKOUT3_EN R/W 1h J& Fl CLKOUTS it 22 nh s
2 CLKOUT2_EN R/W 1h J5FH CLKOUT2 #ith 2 h 38 .
1 CLKOUT1_EN R/IW 1h J& Fl CLKOUTA %t G2 b 2%
0 CLKOUTO_EN R/W 1h J5 Fl CLKOUTO #ith 2 h 38 .

42
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7.5.1.5 R5 #178% ( W = 5h ) [EfL = 4936h]
# 7-10 /R T R5.

LMX1860-SEP
ZHCSWZ2 - JUNE 2024

iR A F|F 7-4,
R 7-10. R5 & FBL
Bz FB P Shofl L
15 KT R oh % BTN 0x0.
14-12  |SYSREFOUT2_PWR R/W 4h BE SYSREFOUT2 [ifaith i o (B | SoF 7 Frdan Hh D =R il g o
VRIEHYEE SYSREFOUT2_VCM |, i 36K R AL T R VR
Bl P4 -
11-9 SYSREFOUT1_PWR R/W 4h % H SYSREFOUT1 Hy%a i ThR . {EEK | o N %6 H TR mlt bl sy o
WAIERXE SYSREFOUT1_VCM |, it JERE e i b T AR R AT
Bl .
8-6 SYSREFOUTO_PWR RIW 4h % & SYSREFOUTO (it thag. (K , o IV ke i Th S sl
UAIEHLE SYSREFOUTO_VCM |, it 366 AL T VRIS
Bl .
53 CLKOUT3_PWR RIW 6h B E CLKOUT3 [t Thac . kA | St [ 0 H T bl o
2-0 CLKOUT2_PWR R/W 6h W E CLKOUT2 % tHThE . (RO |, X M )% HH Th 2R iy o

7.5.1.6 R6 &F17£4% ( f# = 6h ) [Efr = B6DCh]
#7-11 JBoR T R6.

REIF|F 7-4.
# 7-11. R6 FERFBULH
L FB HA shia PEA
15 LOGICLKOUT_EN R/W 1h Joi FH 2 S st b e HH 22 b B
14-12  |SYSREFOUT3_VCM RIW 3h ¥ SYSREFOUTS [kt ek, 041 iE
SYSREFOUT3_PWR , fiif5 /N1 A H FiL PR A T 0 20 1 6 FEL A
11-9 SYSREFOUT2_VCM R/W 3h W& SYSREFOUT2 (fyfar i JLast, A2k & 1R
SYSREFOUT2_PWR |, i 5 /N1 Ak Hi P b T S v 1090 BBl A«
8-6 SYSREFOUT1_VCM R/W 3h BB SYSREFOUT ff)fr Hi s, A2 B IR
SYSREFOUT1_PWR |, i /)N AT Ak Hi R b T S 109 BBl A«
5-3 SYSREFOUT0_VCM RIW 3h #'E SYSREFOUTO ffiH LR, DA% B I/
SYSREFOUTO_PWR , i f5/INFilds K Hh HLFR A o 7 PRI Y IR A
2-0 SYSREFOUT3_PWR RIW 4h ¥ E SYSREFOUTS3 [ty i Tha, BRI, X R R H Sh ik
DER B SYSREFOUT3_VCM |, ffi4 H 3R LT A T A Y3
.

7.5.1.7 R7 /7% (fR# = 7h ) [EAL = 0001h]
#7128 T RT.

R B F|5R 7-4.,
R 7-12. R7 HHEHBFEUH
o |FB | Sfirts B8
15 | R#GE R Oh %7 B 0x0.
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fr

FB

XA

R 7-12. R7 FHFRFBUH (42)

Rhra

L

14-13

LOGISYSREFOUT_VCM

R/W

Oh

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

Oh=1.2V

1Th=1.1V

2h=1.0v

3h=0.9V

12-11

LOGICLKOUT_VCM

R/wW

Oh

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

Oh=1.2V

1Th=1.1V

2h =1.0V

3h=0.9V

10-9

LOGISYSREF_DIV_PWR

_PRE

R/W

Oh

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

8-7

LOGICLK_DIV_PWR_PR
E

R/wW

Oh

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

=

LOGISYSREFOUT_PWR

R/W

Oh

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

LOGICLKOUT_PWR

R/wW

Oh

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

LOGISYSREFOUT_EN

R/W

1h

Ji H2 %8 SYSREF #irth &4 .

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

R8I F|FR 7-4.,
& 7-13. R8 HFHERTFHRUH
A FB KR SAE UL
15-9 AeBk % R Oh Bz BTy 0x0.
8-6 LOGICLK_DIV_PRE R/W 4h BB AR AR I TR AT E . TR 003 (4 20/ T 802 T
3.2GHz. 4 LOGICLK_DIV_PRE=1 W} , i Z44 %747 4% R79 4if
J9{H 0x0005 , ¥ R90 Zmf2 A{H 0x0060 ( LOGICLK_DIV_BYP2=1 ,
LOGICLK_DIV_BYP3=1) . K F#I{t A5 LOGICLK_DIV_PRE {H
VIR .
1h=/1
2h=/2
4h=/4
5 LOGIC_EN R/W 1h Ja F LOGICLK T %4t ( LOGICLKOUT. LOGISYSREFOUT ) . ¥
AL E N 00 258 245 B LOGICLKOUT #1
LOGISYSREFOUT Hii% , MM 78 o5 HoAth W7 H /48 B A RS
4 ER RIW Oh Bz Btz 0x0.
3-2 LOGISYSREFOUT_FMT |R/W Oh #4E LOGISYSREFOUT it % 3R 5 2 4% 2o
Oh =LVDS
1h = %
2h = CML
3h = {RH
1-0 LOGICLKOUT_FMT R/W Oh JEFE LOGICLKOUT i fdn HE IR sh 28 4% 5K
Oh =LVDS
1h =&
2h = CML
3h = {RH
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7.5.1.9 RO #F74% ( fW#% = 9h ) [FAL = 0020h]
®7-14 R T RO,
R[AIBIFE 7-4,

R 7-14. R9 FHA#RFE LA

L

FB

KA

BiH

15-14

SYSREFREQ_VCM

R/wW

Oh

Y1 SYSREFREQ 311 i E A E . o FACMMARA , B4
JE PR ; (ERT EORR AN, AT DR PR ORI IR | th T b4
FifmE . SYSREFREQ DC 5| J{if8 % Z0ifE 0.7V & VCC JElE N |, £
1 YN SNCEET

Oh =1.3V

1h=1.1V

2h =1.5V

3h = 2L 22H]

13

SYNC_EN

R/W

Oh

SR A I B AR, IR R VE R RN i A SR k. T 2 At
25, W SYSREF_EN = 0x1, WATUR

12

LOGICLK_DIV_PD

R/W

Oh

ZEH] LOGICLK 73t . LOGICLK Tl i gs Or55 5 FPIRZS . FH T eS8
1 LOGICLK 73 45 vy > B AL 6

1

LOGICLK_DIV_BYP

R/wW

Oh

4k LOGICLK_DIV 434 , LMEE#: M LOGICLK_DIV_PRE 434
223515 LOGICLK #iitt. SiAY{E LOGICLK_DIV_PRE=1 iH# ] | 1k
NSEIL LOGICLK 435 1 bR — . BESEI 1 4340, FEPIT
ITF P IR,

1.% % LOGICLK_DIV_PRE=1

2.4 2 7788 R79 4 {E 0x0005

3.4 R90 %##%Jy 0x0060 ( LOGICLK_DIV23=1 ,
LOGICLK_DIV_DCC=1)

4.% % LOGICLK_DIV_BYP=1

WRAFE LOGICLK [@ i 1, WK Z A% E N 0.

0Oh = /1 LOGICLK 4342

1h = 4%id LOGICLK 4:45i%%

10

R

R/wW

Oh

iz 7 Bty 0x0,

9-0

LOGICLK_DIV

R/W

20h

% & LOGICLK 4% l. B LOGICLK_DIV_PRE 24t K A
N4 < 3200MHz. £k LOGICLKOUT #i 44 < 800MHz , LA
TG R M T2k o

Oh = {#F

1h = {3f

2h=/2

3h=/3

3FFh = /1023

7.5.1.10 R11 775 (% = Bh ) [EfL = 0000h]
# 7-15 B T R1.
R E B 7-4,
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F 7-15. R11 HFHEHRFZBULH

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

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

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

R [E 2 7-4,
R 7-16. R12 HFHEHFB A
fr FB E3i] Shof L
15-0 rb_ CLKPOS[31:16] R Oh rb_CLKPOS FE ) MSB.

7.5.1.12 R13 %778 ( /w% = Dh ) [Z£L = 0003h]
® 717 JEoR T R13.

R B2 7-4.,
R 7-17. R13 HFHEBRFBE A
pr FB et ShoE L
152 | k#EE R oh % BT 0x0.
1-0 SYSREFREQ_DLY_STEP |R/W 3h % & SYSREFREQ #12 i H I 2B iR ok 5K, FTF

SYSREFREQ #it N IR NI AL B il 3R AP W A Y )
T 45 5E CLKIN i iy K AP KA. REJE i — L EmS | DL
ZR LR . W CLKIN Sz mSaEE S |, MBCKIE
IR SR i T I 87 B A IR [ R U ) CLKIN BRI rl et (2
K&, EHOR, BE RS KU E | IR TRUNRE G, R
HIPKAE PVT RSB AREE K .

Oh = 28ps ( 1.4GHz % 2.7GHz )

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

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

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

7.5.1.13 R14 F42 (W% = Eh ) [E£4L = 0002h]
* 7-18 JE/R T R14.

R B2 7-4.
& 7-18. R14 HFHEHTFERRH
A FB bl RAE L
15-9 K55 R/W Oh iz BNy 0x0,

8 SYNC_MUTE_PD R/W Oh % SYNC i3 (SYSREFREQ_MODE = 0x0) #[7] SYSREFOUT
1 LOGISYSREFOUT 5| i L i & 2441 H1 T~ SYNC #fE &S AL
SYSREF Z-#5i# , DA Ui & S fAR3@ i 2 AT | 247 T DR B D BRA
fH.
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F 718. R14 FHEBFEHH (4)

fr

FB

XA

Rhra

L

7-3

AR

R/W

Oh

HiZ 7 By 0x0,

2

CLKPOS_CAPTURE_EN

R/wW

Oh

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

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

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

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

SYSREFREQ_MODE

R/wW

1h

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

SYSREFREQ_LATCH

R/W

Oh

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

7.5.1.14 R15 775 (fw% = Fh ) [E I = 0B01h]
# 7-19 /R T R15.
REIF|FK 7-4.

£ 7-19. R15 /37 B A

e

FB

BArA

e

15-12

AR

Oh

H %7 By 0x0,

11-10

SYSREF_DIV_PRE

R/wW

2h

¥ B SYSREF s #fise. kiR < 3.2GHz.
Oh=/1

1h=/2

2h=/4

3h = {##¥

Rt

R/W

1h

iZr By 0x1,

SYSREF_EN

R/wW

1h

Ja F SYSREF ¥ %4t ( 24 SYSREFREQ_MODE = 0x0 B} i% j& H
SYNC T£%4t ) - Kzt B )y 0x0 58425 FTA SYNC.
SYSREF FlN g7 B3R LR , MM 2Bk SYNC_EN Z A HAt
HAEREAL IR . W SYNC_EN = 0x1 , DG SYSREF_EN (¥R
BT, SYNC HAZ NS B A7 B 4l 3R B B b T8 FPRES

RI R

R/W

Oh

iz Bt 0x0.

6-1

SYSREFREQ_DLY

R/W

Oh

W EAME SYSREFREQ {55 MR LR <. RAMEIR LKA
LI —E B SYSREFREQ 5518 |, B EST
SYSREFREQ_DELAY_STEP x SYSREFREQ_DLY_STEP. 7t
SYNC 8T, ATEURHE rb_CLKPOS ki i B (MME , ATk
/& SYNC 15 54X+ CLKIN 55 F P B8 LN ) A1 (R IR ] 25K
£ SYSREF kg tis T , & FBIE T I 2R uER. KT
Ox3F HIETLR. MTEARRERSELHERLK , RSB/ IE
ML, BOREMELEREA PVT RIS KA E R, HREBP KT
HREITEANRN |, 152 B SRR o231 TICS Pro L& 30t

SYSREFREQ_CLR

R/W

1h

ik SYSREFREQ_LATCH 3£4 1 SYSREFREQ 15 & [ 25 B 72 1
J¥. TEFR SYSREF Hgk il SN AT BT | Kz A AR FF o H
SErfE A SYSREFREQ {55 REFNIKHSE , MR 55
SYSREFREQ_FORCE [f#k 4. 7E#AT SYNC sl 4 i B3k i
ZHT, DA BRI R AL — K
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7.5.1.15 R16 F72% (W% = 10h ) [E AL = 1005h]
#* 7-20 JE7n T R16.
R[AI B 7-4.

R 7-20. R16 FFa8F B Ui

L

FB

KA

BiH

15-12

SYSREF_PULSE_CNT

R/wW

1h

S FE Rk 5 A AR IR A BB G AT SRR o ik R A X
SYSREF -4k AT I T (KT 508 ; DR, ko hp 82t [0 FAR R 43 51
T SYSREF 434 a1 o 25 LRI R

Oh = 1#%&

1h = 1 ANkt

2h = 2 ANkl

Fh =15 >kt

11-0

SYSREF_DIV

R/W

5h

¥ 'E SYSREF 43#ii%e. H SYSREF_DIV_PRE 24t/ K A%
W < 3200MHz. K4 AR %20 < 100MHz. {458 iR &
B A RETEI( HE <50% ) .

Oh = {4

1h = {35

2h=/2

3h=/3

FFFh = /4095

7.5.1.16 R17 &178% ( /W = 11h ) [EfL = 07FO0h]
#7-21 R T RI17.

R A B|E 7-4.
# 7-21. R17 FEBR 7B
A FB e i RAHE VB
15-11 T R Oh BT BN 0x0.
10-4 SYSREFO_DLY_| R/W 7Fh ¥ & SYSREFOUTO %EiR & A S HIFEIR Ko 205 2
SYSREFOUTO_DLY_| + SYSREFOUTO_DLY_Q = 127
3-2 SYSREFO_DLY_PHASE |R/W Oh B AT SYSREFOUTO #iE3R 4 A 2% T 5 I 38 9 P 4% 306 B IE A2 A
7.
0Oh = ICLK’
1h = QCLK'
2h = ICLK
3h = QCLK
1-0 SYSREF_MODE R/W Oh ¥ SYSREF 5 5472 , t132 SYSREF_DLY_BYP 7B I

Wi, PR AT R A SYSREF 438 AE R (¥ 4: SYSREF I
B, TERKG R ARSI R, SYSREFREQ 5111k 2> S 80h
SYSREF #ij ! 4 sieds sE ¥ & ( i SYSREF_PULSE_CNT #i5E ) Bafik
M. fER4SER T , SYSREFREQ 5| I _I ikl 78 SYSREF #i
s A BN kR, H R AR INE T S AR AR .

Oh = #4%:

1h = fkoh k4B 8

2h = thk s

3h = {#H¥

7.5.1.17 R18 HF 428 (W = 12h ) [H4L = FEOOh]
# 7-22 JE7R T R18.
R [HF|F 7-4,
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# 7-22. R18 HA8 7B

fr FB XA Rhra L

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

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

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

7.5.1.18 R19 F774% ( f#% = 13h ) [EfI = FEOOh]
# 7-23 /R T R19.
IR [E] 3 F 7-4,

# 7-23. R19 HE87 B

™

FB

Rhra

e

15-9

SYSREF2_DLY_|

R/W

7Fh

5 T2 BESR () ICLK B E . 443 /& SYSREF2_DLY_| +
SYSREF2 DLY_Q = 127

8-7

SYSREF2_DLY_PHASE

R/W

Oh

B E AT SYSREFOUT2 SEIE R A= #i% o 5 I 4% ) A 97 4% A 4 ) 1 22 AH
(R

Oh =ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

SYSREF1_DLY_Q

R/W

Oh

Wi T A BRAEIR 19 QCLK #RFE. 447 &2 SYSREF1_DLY | +

SYSREF1_DLY_Q =127

7.5.1.19 R20 #774% ( fW#% = 14h ) [E{I = FEOOh]
* 7-24 BR T R20.
R [E 2K 7-4,

F 7-24. R20 FF3 7B

e

FB

LU

e

15-9

SYSREF3_DLY_|

R/W

7Fh

W B SYSREFOUTT SEiR R AEARIIEIR B . b2l A2
SYSREFOUT1_DLY_| + SYSREFOUT1_DLY_Q =127

8-7

SYSREF3_DLY_PHASE

R/wW

Oh

B E T SYSREFOUTS3 SEIE R A= 4% o 5 I 45 ) A 374 A 4 F) TE 22 AH
Az

Oh =ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

6-0

SYSREF2_DLY_Q

R/W

Oh

e T A BRAEIR 9 QCLK #RFE. 447 &2 SYSREF3_DLY | +
SYSREF3_DLY_Q =127

7.5.1.20 R21 &77%% ( fW#% = 15h ) [E i = FEOOh]
* 7-25 @R T R21.
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R[EB)ZR 7-4,
% 7-25. R21 HHRF B YA
fir PR K7 P=ToAN ]
15-9 LOGISYSREF_DLY_| RIW 7Fh e T AR E R 32 3 ICLK S8 . A0 AL
LOGISYSREF_DLY_I+LOGISYSREF_DLY_Q =127
8-7 LOGISYSREF_DLY_PHA |R/W Oh 5B HT LOGISYSREFOUT ZEiR &A= %% 5 5 I 2% 1Y U 4 2 i B g 1E
SE AL
Oh = ICLK'
1h = QCLK'
2h = QCLK
3h =ICLK
6-0  |SYSREF3_DLY_Q RIW oh 52 T A6 G  QCLK . %56 & SYSREFx_DLY | +
SYSREFx_DLY_Q = 127

7.5.1.21 R22 F77#% (fm#% = 16h ) [E £z = 0800h]
#* 7-26 JEoR T R22.

R [FIF %K 7-

4,

% 7-26. R22 178 7Bt i

i

FB

KA

SAfE

]

15-14

SYSREF1_DLY_SCALE

R/W

Oh

1B SYSREFOUT1 SRR LB MBI . A HIRL P 8% 1
PR,

Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h = R

13-12

SYSREFO_DLY_SCALE

R/W

Oh

W H SYSREFOUTO ZEIR & AE 2% A VG . AR IR AHGT P4 fe 2 A0 2 i3k
TR E.

0h = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz £ 200MHz

3h = & E

SYSREF_DLY_DIV

R/W

4h

T B AR AR BRI A B AT PR SRR R B IR AR 2R o
o B NHNECAMOE ISR

Oh=/1 ( 0GHz & 1.6GHz )

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

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

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

8-7

R

R/W

Oh

HiZ 7 B 0x0,

6-0

LOGISYSREF_DLY_Q

R/W

Oh

# & LOGISYSREFOUT fEiR K AL SR IIEIR K . AT /2
LOGISYSREFOUT_DLY_| + LOGISYSREFOUT_DLY_Q =127.

7.5.1.22 R23 ¥ 8% (fWE = 17h ) [E1L = 4000h]
*® 7-27 B/R T R23.

R[FI 33 7-4.
R 7-27. R23 HFRF B
A FB £ SARE P
15 TS_EN RIW oh SR LR AL R . B U IR AL IR 38 11088 (TS_CNT_EN)
PLEAT A1z
14 Feph i RIW 1h K% By 0x1.
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www.ti.com.cn ZHCSWZ2 - JUNE 2024
# 7-27.R23 FHRTFBHH (4)
fr. FR P vt p-LVXIR ViEH
13 MUXOUT_EN R/W Oh Ja Fl MUXOUT 5| IRshas sl L 8 T =735,
Oh==%&
1h = HE#
127 |k RIW Oh K% B FE N 0x0.
6 MUXOUT_SEL R/W Oh & MUXOUT 5| IThEE .
Oh = skl
1h = [B]3E
5-4 LOGISYSREF_DLY_SCA |R/W Oh P E LOGISYSREFOUT ZEiR & AE 8 AR T« MR AR AL PN 45 28 4
£ AT

Oh = 400MHz % 800MHz
1h = 200MHz % 400MHz
2h = 150MHz % 200MHz

3h = 28
32  |SYSREF3_DLY_SCALE |RW oh U SYSREFOUTS WEiR KL BB . R IR Py S Sk itk
TR,

Oh = 400MHz % 800MHz
1h = 200MHz % 400MHz
2h = 150MHz % 200MHz
3h =i

1-0 SYSREF2_DLY_SCALE |R/W Oh 5B SYSREFOUT2 ZEIR & AE 4% ARG . MR AL 4 32l A0 i3k
THHE.

0Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h = %%

7.5.1.23 R24 775 (fi# = 18h ) [5L4r = 0000h]
% 7-28 JR 7" T R24.

IR [E] 3% 7-4.
F* 7-28. R24 HFF 287 B A
iz FB KA S BB
1514 | R#EE R Oh %7 BN 0x0.
13-12 KPR R/W Oh ¥z BemfE A 0x0.
11 [rb_TS R oh P TR A I 38 1 4
0 TS_CNT_EN RIW oh gg;&@t@%&ﬁﬁ%& A2 R R FE 5% (EN_TS) A RS 118 e

7.5.1.24 R25 % 77#% (W% = 19h ) [E47 = 0211h]
% 7-29 JE/R T R25.

iR B B 7-4,
* 7-29. R25 HHEHRTFBRIUY
e FB e il BhrE L]
15-7 R TR R/W 4h FZTBmfE R 0xd.
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£ 7-29. R25 FHEBFEUH (4)

A B KA BEhE UL

6 CLK_DIV_RST R/W Oh SALEN B IS . WIRAESIT IR E T B EE |, AR
B AL Gz B T ARG R E NIRRT Y
SYSREFREQ_MODE = 0x0 H SYNC_EN = 0x1 {544 55
SYSREFREQ 5| A &8 A7 F it sh o 4i8e . Sy
AN

53 CLK_DIV RIW 2h CLK_DIV f1 CLK_MULT & [l — £ 4 .
2 CLK_MUX=1 ( i #a izt ) i , 2% 7B
% CLK_MUX = 2 ( 4Rt ) i, Bih 404598 4 CLK_DIV + 1.
CLK_DIV BIERGERE Y 1 2 7, ¥HBE S 0 58 L mHep o st
WE B ae i,
2 CLK_MUX = 3 ( fiasiizt ) i, AR {E A CLK_MULT. H2L
VDN 1 & 4. ORI E A AR, KR B e
fpE, MUY 0x1 2 0x4.

2-0 CLK_MUX RIW 1h B R I A D B
Oh = {18
1h = ZZphas
2h = 3 Aigs
3h = fF40igs

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

#* 7-30 Jerr 1 R28.

iR 8] B3 7-4.,
% 7-30. R28 H1E8s F BB

e TR HH Lot L]

1513 | ki R oh %7 B RN 0x0.

12 VCO_CORE_FORCE RIW oh B4 PLL I VCO 4 VCO_CORE H4F . 551 2o bi s g
REIZTB | HAT DL % BOR G SR e 6]

11-9 VCO_CORE R/W 5h 24 VCO_CORE_FORCE=0 It} , #& & H T 5 mas ke vk (ke ih VCO.
4 VCO_CORE_FORCE=1 it} , 3l 1% VCO W#.
AR AR BB R T BT RAE | (% BT TR 1o
B4 B )

8-0  |K#sHE RIW 8h % BN OX8.

7.5.1.26 R29 %778 ( fW# = 1Dh ) [EAL = 05FFh]

#* 7-31 Jeon T R29.

R[EIF|Z 7-4.
X 7-31. R29 H1r3s B
AL FB KA SR B8
1513 |k R oh %7 B 0x0.
128 |k RIW 5h %7 B A OX5.
70 |VCO_CAPCTRL RIW FFh BEE AT R VCO Tl A IR . B B A
BB, (BT LA %7 Bk 4 R 6] .
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7.5.1.27 R33 HF48% (W# = 21h ) [EAL = 7777h]
% 7-32 JER T R33.

LMX1860-SEP
ZHCSWZ2 - JUNE 2024

RIFIE|ZR 7-4,
R 7-32. R33 HFFa8F B UL
A FB e il BhifE UL
15-0 KA RIW 7777h B i% T BUmTE N 0x6666. 1HERE , X5 EMEARA.

7.5.1.28 R34 F 7% (/W% = 22h ) [E4L = 0007h]
# 7-33 /R T R34,

R[EF)F 7-4.
& 7-33. R34 HFHEHTRRH
A FB e Syl ShifE UL
15-14 | kHE R Oh %7 B 0x0,
13-0 A E R/W 7h W% BT 0x5, 1HEM , X 5EMEAR,

7.5.1.29 R65 & f7#% ( fR# = 41h ) [HfL = 65F0h]
% 7-34 JE/R T R65.

iR 8] )% 7-4.,
# 7-34. R65 & Eas B Ut i
e TR HH Lot L]
15-9 | ki RIW 32h %7 B RN 0x32.
8-4  |rb_VCO_CORE R 1Fh {54558 VCO WRZHIEE . A5 A 2UE |, VCO R L T AL 52 -
Fh =VCO1
17h =VCO2
1Bh =VCO3
1Dh = VCO4
1Eh = VCO5
3-0 |k RIW oh W% T BN 0x0.

7.5.1.30 R67 & i7#% ( fW#% = 43h ) [E{I = 50C8h]
# 7-35 J8/R T R67.

iR [8] 2% 7-4.,
% 7-35. R67 178 Bt B
e FR HH SR L
150 |k RIW 50C8h Y% BT OX51CB, i5TERE | X 55 M A

7.5.1.31 R72 & 77#% ( {m#% = 48h ) [ £z = 0000h]
# 7-36 JEoR T R72.
RIEIFIF 7-4.
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* 7-36. R72 HF 7287 Bt B

A FB il BhuE L]
15 I R Oh HiZ BN 0x0.
14-3 PNt R/W Oh Bz BemFR ol 0x0,
2 SYSREFREQ_FORCE  |[R/W Oh B b AR SYSREFREQ 5| il 3B s P 4T |, 3 S8
SYSREFREQ 5| l_EFIAM T 5 20
1-0 SYSREF_DLY_BYP R/W Oh AR GEIT IR R A A E e . AEIEF LT (SYSREF_DLY_BYP =

0) , MEIR & A 28 F T s al kot R A 2t ( RAESRER ) | 3F
FEh AR S0P 55 2 . I SRR E IR LA o 7E I L
T, R ATLAYE JESD HUkas M2 SYSREF FEIR |, Nt % &
SYSREF_DLY_BYP =1 76 &80 Rl fE iR & AL e F e i, a]
DLKIE PR Se0 eBR #E . A HARTS T |, i E
SYSREF_DLY_BYP = 2 % SYSREFREQ {35 & & I B 4EiR K 4
&, nLAR R SYSREF #i i AHAZAHX T CLKIN AHALIIREFE ;

B RN BB AR A Fl SYSREFREQ AHAS 2 (B 427 A0 AR AL
KA, HUTT USRS B AR AN R R RE IR

Oh = fERAE BB T HAE |, 78 P gk 8 T 551

1h = fEFTA R 551

2h = TEFTE B Rl

3h = {#%¥

7.5.1.32 R73 &774% (fW#% = 49h ) [E {7 = 0000h]
% 7-37 /R T R73.

REIF|FK 7-4.
R 7-37. R73 FHEBFBULH
Pr B HH HhE ViEA
1513 | R4 R Oh % B ARFE N 0x0.
120 | R4k RIW Oh W% T B A 0x1000. i8R | X 5 AE AR

7.5.1.33 R75 #17%% ( /W% = 4Bh ) [E4L = 0006h]
#* 7-38 B T R75.

R[FIE|FR 7-4,
X 7-38. R75 & /7ss B i
A FB Evitl BAME PiEH
15 rb_CLK2_EN R oh [ 5] R A
14 rb_CLK1_EN R oh [ 5] PR A
13 rb_CLKO_EN R oh [ 3] PR A
12 rb_ MUXSEL1 R Oh ]S 5| BHR A
1 rb_ MUXSELO R Oh [l 5] RS
10 rb_LOGIC_EN R Oh 15 5] PR A
9-8 rb_LD R Oh fEATEE PLL B A e e 42
Oh = A#8liE ( VTUNE fIKHT )
1h = {35
2h = 8
3h = K4iE ( VTUNE =T )
7 rb_DIVSEL2 R Oh [6]5E 5] HR A
6 rb_DIVSEL1 R oOh 6152 5] R A
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www.ti.com.cn ZHCSWZ2 - JUNE 2024
& 7-38. R75 A8 FBUH (&)

A FB b=l BAhfE ViEH

5 rb_DIVSELO R Oh [msE 5] FHLRAS

4 rb_CE R Oh [F1455 51 AR A5

3-0 P11 RW 6h %7 BARAE N 0x3. WETER | X 5E A A,

7.5.1.34 R76 & 77#% ( fW#% = 4Ch ) [E4L = 0000h]
% 7-39 JE/R T R76.

R [E R 7-4.
% 7-39. R76 HFAHEFR UL

A FB& pyil gL AN AL

15-4 ERiT R/W Oh %7 BgmiE N 0x0.
3 rb_ PWRSEL2 R Oh ]S 5] R A
2 rb_ PWRSEL1 R Oh [l 52 5| PR A
1 rb_PWRSELO R Oh [l 52 51 IR A

0 rb_CLK3_EN R Oh B e

7.5.1.35 R86 {23 ( fR#% = 56h ) [E4L = 0000h]
% 7-40 JE/R T R86.

REF % 7-4,
& 7-40. R86 HFEAF BRI
o |FB e ghrf P
15-3 | kit RIW Oh %7 B4R 0x0.
2 MUXOUT_EN_OVRD R/W Oh AR
10 [k RW Oh 4% BN 0x0.

7.5.1.36 R90 & 73 ( /W = 5Ah ) [E£L = 0000h]
% 7-41 JER T R9O.

R 7-4.
R 7-41. R90 FiFa7 B
A FB b=t SAE it
15-8 KA R Oh iz BN 0x0,
KA R/W Oh FZTFBmIEA 0x0.
6 LOGICLK_DIV_BYP3 R/W Oh W LOGICLK_DIV_BYP=1 , WP G ZAL R E R 1, BN E N
0.
5 LOGICLK_DIV_BYP2 R/W Oh Wi LOGICLK_DIV_BYP=1, WIRGZAL R E R 1, B E N
0.
4-0 R R/W Oh iz BmfE A 0x0.
8 BHFAISIAL I
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8.1 B Hr

TI AR E T K T BN RTS8 A 1 B Tt 28R T Jm e
2 8-1. FF ik TR
TH % i
PLLatinum™ Sim ik BT R AR (e 75
PR LA 4 AR R | e 2 47

TICS Pro A BERH PSP GUI PR 47 4
8.2 XX Hr

8.2.1 HHX 1Y

o EMAXES (TI), LMX1860-SEP #Fii#étk , EVM H 157

8.3 B I EHIE A

FRWCOEERNER , 75 PHE ti.com ERIEE ShoCIFIe . mith @Ay dEATIEM , RV AT G 5 8 B Cdi
o AREBNTEE R | BRI SO RS BT I il k.

8.4 KR

TIE2E™ X FriRise LRIMMNEESE TR, T HENEROTSHRE. LR EMEEIR Y. %
WA R a5 R R, R4S A 7R A R s T B

BN R BB DTG ISR SRt XIS EIF AR TI BRI, IF BA &k TI A EZS
TIIAE T 23K

8.5 FtR

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

B T kR N H & H TG & 7 .
8.6 FHH I HEY
H O (ESD) SR XANER LB . A SR (TI) EEUCE IS 24 TS5 1S kb B AT B P L o 01 B S0 5F TE A ) b
A RIS | TS SR B

‘m ESD R /NE S BB/ TERERE S | KA. RS ROSE R REE A B R BBIL |, RREEINIEE AN S
K SRR T e & T B S LR AT KRR AAT -

8.7 RiExR
Tl RigF BARERF IR T RIE. RIS FRE X .
9 T i it
bE S O e 17 N N AR T = R e e N R R N
HiH BT A R
June 2024 * WIUE RAT IR

10 AU, FERAATIEE R

TRTHAEHUM . ERATTIEE . XE(E B4R E S R EH 8. S a s , BASTEm , H
ASRSTREGEATIENT « A RILEHRR AR RS ARAS | 7520 22 00 0 3 ATA
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LMX1860-SEP
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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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PAPO0064E

EXAMPLE BOARD LAYOUT
PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

64X (1.5)

c18)

NOTE 8

@6.08)

SYMM
64 ¢ 49 SOLDER MASK
}EH—HH—H—HHHH H—HHHJ{ =

‘ (R0.05)
N . ) TYP
! :‘:1 48
Al Al [B] / [I]

EXPOSED METAL

DEFINED

85 | (11.4)
SYMM (3] o o] o (o] v\* —P %— J;
fo 7,57777+77777‘7§ (13TYP)
o o o ‘ o o 4 — - -
T ‘ = !
60X (0.5) e ! o o ‘ o o o e
== 4 ==
16 EIJ (R ‘ ,,,,,,,,,,,, | ‘@ 33
|
(©0.2) TYP ! ‘ ‘ ‘

SEE DETAILS ‘ | 3 i METAL COVERED
‘ ( 137TYP) | BY SOLDER MASK
= (11.4) -

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X
0.05 MAX
ﬂ‘ 0.05 MIN
ALL AROUND ’t ALL AROUND _ \h
METAL L SOLDER MASK
7 OPENING

\SOLDER MASK

NON SOLDER MASK

EXPOSED METALN 3
i

\METAL UNDER

I SOLDER MASK
OPENING W

SOLDER MASK
DEFINED
SOLDER MASK DETAILS

4228332/A 01/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,
Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled,
plugged or tented.
10. Size of metal pad may vary due to creepage requirement.
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PAPO0064E

EXAMPLE STENCIL DESIGN
PowerPAD ™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

64X (0.3) T

SYMM

METAL COVERED
BY SOLDER MASK

64X (1.5)
1y

(06.08)
BASED ON 0.125
THICK STENCIL

SYMM
¢

I Y

(R0.05) TYP /%

\ ,7\,;+;,;;77%7 (11.4)

SOLDER PASTE EXAMPLE
EXPOSED PAD

100% PRINTED SOLDER COVERAGE BY AREA

SCALE:6X

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

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

4228332/A 01/2022

NOTES: (continued)

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

design recommendations.

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

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMX1860MPAPSEP ACTIVE HTQFP PAP 64 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -55 to 125 LMX1860
(MPAPSEP, PAPSEP)
LMX1860PAP/EM ACTIVE HTQFP PAP 64 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -55 to 125 LMX1860
PAP/EM
V62/24630-01XE ACTIVE HTQFP PAP 64 250 RoHS & Green NIPDAU Level-3-260C-168 HR LMX1860
(MPAPSEP, PAPSEP)



http://www.ti.com/product/LMX1860-SEP?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMX1860-SEP?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMX1860-SEP?CMP=conv-poasamples#order-quality
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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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