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& 4-1. 51 ThRE

4 FK e HA() VL

BIASOT 2 Byp | WURSGERGEE | %S RO RA . AL e | I
10nF HLA B4 %51 5545 GND |, LASIZHRH 2 e A i

BIAS23 » pyp | WURASGEFRGEE | A %S R NOTIRA . A e | G
10pF 1 0.1uF 2885 % 5| B35 5 GND |, DLSEIH A (M 5 P A

CLKIN_N 7 SV BT . ARSI _E P 50 Q . 3 5 AR R H
9 CEHN 0AUF BN ) BT IARG . nEAE SR |, TR S

CLKIN_P 6 B\ CLKIN_N Bl , 4 F e e JAs A i 2 9001 50 @ ot BEL 3846 A FH 1
CLKIN_P #i#%% GND.

CLKOUTO_N 14

CLKOUTO_P 15

CLKOUT1_N 18

CLKOUT1 P 19 SOV R . AR SRS — AN AR RS, PORBEEAL T 50Q H

- o B, SRR AT R TR A . KA B A 100Q Z A

CLKOUT2_N 32 % 50Q 125,

CLKOUT2_P 33

CLKOUT3_N 36

CLKOUT3_P 37

os# 10 SPIE k. mBLHT CMOS HiA. H:32 ik 3.3V. I3 73 B 1 200 Q
H B 2

DAP DAP

5. 13, 17. 26. GND | fixses| [ .

GND 34. 38

LOGICLKOUTO_N 27 o ZA BRI R X . W% CML 5% LVDS #3%. LVDS k& aBAg il it

LOGICLKOUTO_P 28 HE , CML % 205 24z B PH

LOGISYSREFOUT_N/ 23

LOGICLKOUT1_N o LSBT B X . W% CML 88 LVDS # 3%, LVDS #43BAT al gmisdti

LOGISYSREFOUT_P/ ” B , CML #% 27 ZEAM R hr f B o

LOGICLKOUT1_P

MUXOUT 1 0 2 57 FE 51 T E AT SO0 [ R A 2 O B IRAS

SCK 8 | SPI 4. &P CMOS $i N, £52mik 3.3V, Mo 7R EH K 200 Q HH
5

SDI 9 SPIHEHIN . EBLH CMOS SN . #e% ik 3.3V, Jha|JFE I 2000
HI B 8

SYSREFREQN FI T 3K JESD204BIC %4> SYSREF WoRMNA. 4543118 1Py i 2

SYSREFREQ_P 50Q . LRSI EIMS , W HEEZ 1.2V % 2V 3R d %,

SYSREFOUTO_N 11

SYSREFOUTO_P 12

SYSREFOUT1_N 21

SYSREFOUT1_P 22 o  |JHT3H JESD204BIC fty%4> SYSREF CML 4fitinf. 3 FFAsifi Ml By

SYSREFOUT2_N 29 &, WTMFEIERIE IR Y 0.5V & 1.5V, HEIIFHEE 4 100Q Z40 118,

SYSREFOUT2_P 30

SYSREFOUT3_N 39

SYSREFOUT3_P 40

VCC_CLKIN 4

VCC_LOGICLK 25 pwWR | CEIEEI 2.6V M. HUETI LR RS (B 0.14F 5

VCCOo1 16 HUN ) RIS 25 (8% N 1uF Bl 10pF ) .

VCC23 35

(1) BYP =35 ; GND =t ; I =%\ ; O =it ; PWR = fajR
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5 Hii%

5.1 4% RHUEE

7E B AR RS ¥ T AR O B P (B ) ()

B/ME BAE AL

Vbp HLJR LR -0.3 2.75 \

ViN BRI AHE ( SCK. SDI. CSB) GND 3.6 \Y

Vi B HEE (SYSREFREQ) GND Vpp + 0.3 \Y

ViN g N HLE (CLKIN) Vbp Vpp

T, 4hi 150 °C

Tstg e cdinyiy -65 150 °C

(1) AR HUE

IBAT A RER AT B AP G BK ATRIR . 50 B R AIUE (I F A RO SRR Be 28 1 B AR B BB AT 2 1 AN RAEfT

M2 R RERS IEHIZAT . A “BUUSITM” BAE “XBRAUEE” TEENMEH , S TRASEEIEFIZT , KRR

PR AT SEME . DhRE R RE T4 F 2 F 5
5.2 ESD &%
B Hpr
NEBCBH (HBM) , £+ ANSI/ESDA/JEDEC 42500
o JS-001 itk , BT 51
I 7o BB (CDM) , 754+ JEDEC it JESD22- w00 Y
C101, Fif 5@ -

(1) JEDEC 344 JEP155 35t : 500V HBM N g 2 k7 ik ESD 45 #1M R T 2044,
(2) JEDEC x#4 JEP157 #5ili : 250V CDM Hf fEfis fEbrife ESD & HillRAE N L4477,
5.3 BUUE T %M
7E BRI KSR T I TAR IR ESE HE  UAR ( BRAESI A1 )

B/ME FRRAE BKE| B
Vbp EER/AGENES 2.4 25 2.6 \Y
Ta WEIR -40 85 °C
T, 4l 125 °C
5.4 REREE R

Fiiaes Adarr() ViR Hpy

Roua SE IR 24.7 °C/W
R yc(top) AT (TR ) #ABH 12.8 °C/W
Rous 25 45 B R AR P 6.8 °C/W
Yyt SR THRAE S5 0.1 °CIW
W 452 AR B 4 6.7 °C/W
R0 yc(boty gEE AT (R ) A 0.5 °CIW

(1) AXRWEMRHRHEZHEL

HS I F-FHEAIC 2 EHI7ER N FH
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5.5 B ReiE
2.4V < VCC < 2.6V, -40°C < TA < +85°C, #iBI{f & VCC =2.5V. 25°C A FHIME ( BrIER AU )

2% \ WRE | BME B BkE| B
B IHFE
O L, BT SR 1 AT SYSREF 35713 1130
&b, Franes SIS |, Tl 700
lcc AR () SYSREF ¥ A
O LH, BrA 84 A SYSREF #5614 370
CLHTHL 13.5
B o He LI OUTx_PWR =6 64
N 5945, CLK_DIV =8 60
A i —
fE454e | CLK_MULT = x8 360
IADD mA
, £ 100MHz Figf7
. 109 ) 425
SYSREF B AR | BT T
LOGICLK Hi T %4 LOGISYSREF () LOGICLK 85
SYSREF
fsvysrer SYSREF it 4% R B R LB 200 MHz
fsysrer SYSREF #i Hi 4l gk AR AR 4k AR AR 5 100| MHz
TSYNC SYNC 155 BT 75 (1 ik vh s 5 Tsync = fCLK|N i 6xT , fCLKIN =6GHz 1000 Ps
, At=SYSREF_DLY_DIV/(508 x
At SYSREF #EikEK o A 3 s
= foLkiny, foLkin = 12.8GHz P
SYSREFOUT 45 ps
t EFFIE ( 20% % 80% CML 65 S
RISE JHIED (:20% ©) LOGISYSREFOUT P
LVDS 120 175|  ps
SYSREFOUT 45 ps
t K A] ( 20% % 80% CML 65 s
FALL BRI (20% o) LOGISYSREFOUT p
LVDS 120 175| ps
SYSREFOUT , SYSREFx PWR =4 , 0.9 v
SYSREFx_VCM = 10 : PP
VopDIFF | 224y ieud i d i i CML 09 Vop
LOGISYSREFOUT
LVDS 0.7 Vpp
CML
SYSREFx_VCM=41 1.35 15 1.65 \Y
, 100 Q 2435
SYSREFOUT CML
Vsvsrercu | 36K SYSREFx_VCM=4 0.45 05 055 V
100Q ZEHHE
LVDS
LOGISYSREFOUT | " P 0.75 14 \Y
SYSREFREQ 2|
VsysReFIN | 7243 WU B H Hs 4\ ¥ ] IEE Sy LR 0.8 2| Vpp
TWBEE THE R
- " SYSREFREQ_P ; SYSREFREQ_P ;
VsysRerIN | FRLi L 4\ 78 ] SYSREFREQ_N i/ | SYSREFREQ_N % 0.6 17| Vpp
#4&Z%E GND &2 GND
" #4100 Q W%, ERHA
V. PNETAg o ' 1.2 1.3 2 \Y;
cM I ONSEAE R e
(NEE PN
fin LA S 0.3 12.8| GHz
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2.4V < VCC < 2.6V, -40°C < TA < +85°C. MLEIHE VCC = 2.5V, 25°C %M NHIME ( BRAEA AU )

¥ PR F A BAME  #AME  BRE| B
Pin LTINS B CLKIN_P 5% CLKIN_N b ) 5.3 HL Y5 0 10| dBm
din fin NS SR 7 60 ps
AN i NAE IR P g AR DK 1.1 ps
LREE of
four fi SR 2 4345 0.15 6.4
four AR GEh AR 0.3 12.8| GHz
four AR FEIER A 6.4 12.8
four LTRApTES LOGICLK it 1 800 MHz
tea Rt R s 750 s
PouT ik Th A CuLour = 96HE 48 dBm
trise L FFREE (20% % 80% ) foLkouT = 300MHz 45 ps
traLL BRI (20% % 80% ) foLkout = 300MHz 45 ps
VioacicLkem | AR L T LOGICLKOUTO LVDS 0.7 1.2 15 \%
b i HE TR G 55 ps
AdiN HH REIR TR FE D K 0.9 ps
BRI RS
| tskew | 4 b [a] P A i P2 CLKOUTx % CLKOUTy , Tk LOGICLK 1 10 ps
[ tskew | JEFLKOUT I SYSREF 2 [Alffifm#%liE | SYSREF &8/ ik stYsREF WEIR KA 60 ps
3 X F D
oy | | CLKOUT M SYSREF 2 [ifyfitsfii | SYSREF il | SYSREF AERA: 100 o
4 et LS
Apy/ AT | A4 IE IR IR FE 1075 1E EALE RN 0.02 0.06 0.10| ps/C
G AR 165 ps
toLy FR B HEIR I AR 2 Ta=25°C 175 ps
AT 20 155 ps
R S SemELL I Ta= 25 185 ps
e, BRIz
G AR 10
X2 fEfinds 21
x3 fE 4 aE 25
) L. 100Hz % | X4 T 33
0 clkout | CLKOUT Fftfndlsh Téﬁif%ﬂ /O%ﬁjé ey Py fs. rms
X6 fif A 48
X7 {5458 50
x8 A as 60
Wicwour | 1IF A P e 154 dBoHz
B 159
2 519 -158.5
NFcikout | ZJRME A Ig:;f:ig(?MHI-le {;;;ﬁ% (x2. x3. dBc/Hz
x4. x5. x6. X7. -159.5
x8)
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2.4V < VCC < 2.6V, -40°C < TA < +85°C. JUAUf 2 VCC = 2.5V, 25°C %4 FINME ( BRIAE G YA )

28 TR A /ME  HAEME  BKfE| B
y LOGICLK %t CML -150.5
NF e ’ dBc/Hz
LOGICLK | A 7 300MHz VDS 515
SEphEs Y =) -25
H2 i four=0 46Hz il 15 dBo
2 4340 N
four=6.4GHz -5 7
four = TGtz % |x2 (fspur = 6GH2) 40
;QU)T =12GHz (% | 5 (1 oum = 4GH2) 40
2?\“; =12GHz (% | 4 (e = 3GH2) -50
Him i NI e R féc;U)T reene X6 (fspur = 2GHz) -50 dBc
f;;U)T =10GHz (% |5 (opur = 2GH2) -50
;‘;U)T =10.5GHZ (% | 7 (tpur = 1.5GHz) 52
fOUT =12GHz ( %= x8 (fSPUR= 55
) 1.5GHz)
LOGICLK % CLKOUT fspur = 300MHz ( %4> ) -70 dBc
Pcrosstalk X A A -70 dBc
SYSREFOUT % CLKOUT
4k 2R -65 dBc
S h B = 3
PLeak %mn%mﬁT CLKIN % CLKOUT Hlh | 70 dBc
#¥FEO (SCK, SDI. CS#, MUXOUT )
Vin T BTN L SCK. SDI. CS# 1.4 3.3
ViL (RBP4 N B E 0 0.4
v St T T lon = 5mA 1.4 Vce \%
o FRT I R lop = 0.1mA 22 Vee
VoL {86 HB, T o lo = 5MA 05
IH T HELP RN TR -42 42 A
I I H P80 N HLIAD -25 25
() BAEREVD], B foLan=6.4GHz , CLK_MUX=22n{4s | it I 4h #1975 B OUTx_PWR=6. SYSREFREQ_MODE=1
5.6 BT P ER
BAME  bRE BOCE] e
IR LR
fspi SPI EHU/ S5 NI 20| MHz
tce s 38 5 A1 LT ) 20 ns
tcs I EER A R ] 10 ns
tcH S b B ER s R B 1) 5 ns
tewH et b ik e 5 3 R EELT 10 ns
tewe o ik e 5 A L 10 ns
tces {5 B B B o 15 s [R] 15 ns
tewn {5 R Mk v s B v LS 15 ns
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BAME  BME BOKE| B

too | PR FREIREISC S ) 40 ns
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6 40 B

6.1 MR
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6.2 ThEETT HEIE
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H T 2% A AT A T BE A DA FER , S5 IRIE N R TG . 7R 1 R 1A el 5 SRR 5% &
Temperature = 0.65 x Code - 351 (1)
TiREa 1 RARAENE . ARFRAR T Z MR (IR AR IS ) Bl R A . SRR
JE 5 F AU, 2B TN R 2 18] ) B R DL AR A D9 13°C , #2420 MUAS.

6.3.3 A EPHIA

CLKIN_P #11 CLKIN_N 5| JA It b N b 2N S IR & o 6F T B it B N, 78 CLKIN_N 5] AR Ata N\ | 7]
S L B AR AL T 1 RE

RPEZRAF P20, N TSRS R e r 8 ERE |, FEEAE S| CLKIN_P Al CLKIN_N Z B 3 & B B . 2774w
%, WhZ5fd AN EELBE %) CLKIN_P Al CLKIN_N 5| BAIEAT i B o i B P48 B N A0 R fr s o 7 1 FEBEAE A
R2 =9.5k. R3=7.5K, R1 fll R4 ANZH 35 HifH .

VCC
R1 CLKIN Input
_II O
| \
0.1uF CLKIN_P
Ve R2
R3
1 CLKIN_N
—| O
I
0.1uFR4

K 6-2. CLKIN %\ 5 | 4h 55 B P 4%

6.3.3.1 BF S N H] A IR
BFBRA N SOVEF AN 0 22 60ps YE R AT ZEIR | #ALEP KO 1.1ps.
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6.3.4 #1605 H

e AT DU S H I, Iy H I B P AR R B AR . IX A B A A P AL LOGICLK it -
6.3.4.1 B 8h S as
P R AR OT SR 30, A4 B HE 5 CML 24U

Vee

50Q

» CLKOUTx

CLKx_PWR

& 6-3. CLKOUT #iH £2rse

CLKx_EN R J5 % th gz g . S s 0% th D) Al CLKx_PWR “FBUR B E . (HE | XL B Hl i
tHgzmds | AR SRS 1% 52 ph 2 1 N BEE B AT . S0 M BER BR AR HL U | 1545 CHx_EN £,

K 6-2. B BrEH Th R

CHx_EN AEBEBE CLKx_EN CLKx_PWR ot e
0 CLIBTHE A TR A5 T8 CLlr e
0 A LI H
0 B/ME
1 BN ) 1
6 kA
6.3.4.2 i i i AT T ER

B B4 R B ST AT m R K AR |, YO Ops %8 55ps , #LALSF520 Ky 0.9ps. T 7E 1.5GHz %t 4
HULUTR ARG H M A PERE , E U e IR ACAS >= 4,

6.3.43 I BB SR
DA 2 i e 0B A AR R 3% (EZBZE AT 55 0 A AE s Ail. X i CLK_MUX FH5E »
+6-3. ML BERHS

CLK_MUX HEIR FFIIME
0 G B +1 (55K )
1 I ATEAE 2 +2.3.4.5,.6. 78
2 AR 2 x2. x3. x4, x5. x6. x7. x8
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6.3.4.4 B84 R

¥ CLK_MUX B N “C8i” |, 4l HN 2. 3. 4. 5. 6. 7 5 8. ixfi CLK DIV F¥% & . ffi F i 4h o 4%
B, X4 AT AT A] 5 S8R 75 2% CLK_DIV_RST M 1 Yk 0.

R 6-4. BB 4 50%
CLK_DIV T 2
TRE A&
50%
33%
50%
40%
50%
43%
50%

Nlolalsalw v 2ol
o N[olal sl wlN

6.3.4.5 [ BhfEiHae

6.3.4.5.1 B R S 1B HT— 58

I B 35 A T ] TR NI B L 2 £, 3 %, 4 1. 5. 6 %, 7 158K 8 ff. FTaliIMEH CLK_MULT ¥
BkE. HTEMEET PLL HEE—MNMEMRN VCO , b BA — ARSI B AEUE KM Thee | I ZRE.

6.3.4.5.2 B TR IR B LIS £

TR NS BRI R B AR FE o AE |, ATAS HUIRASHLU B AR (famoik) - 15 A28 A HE AT 5 46 00 48, 75 BDIR S AL

Bl QSR FCORASHURS B = 280, WA LSRR HLET Bh | BTHR & RIE AT A8 i H A& A F 8 e 1 Th g

6.3.4.5.2.1 JR&HLH 8

ELLFREOLR |, T E-ANEREPRASHEF ( SMCLK_EN=1 H. CLKIN 5|l EfFERES ) -

WEHERT ARG o

A7 A5 AT 2 ) B s A o

I 43 S 5 58 25k 6 BX 8.

DU 28 4E AT IERA 0 _E R AT,

a. WEEFEE, LHEEMSEAH SMCLK_EN=1 , {Hit 7 E— M AR 0 DL e /£ SMCLK_EN Al U B~ 0
ZRTHEHAT EE A .

Ja FPRESHU 8PS | B8 T2/ 30MHz |, SICR IR

fsmeLk = foLkin/(SMCLK_DIV_PRE * SMCLK_DIV)

EARFEARSHLUN | iR % E SMCLK_EN=0 K5 F I 4b | AT B KRS b s /b R I A R B

6.3.4.5.3 A P {EHT O

RSAF AR A M S, AEAES ) VCO B AR Y BRI o NV 2 ANFEIAB A W%, I B NMIBCR A% # B A

AT THRALOIRIR R E . Rt , ZERIVRAE B I Bl 24 80k A AR ALy, P b IS AT BEvE I FE , DABSE IR Y

o SRBCFIGE R E . A SN T3 RO /72537 9n s , DARATICHE . NIRBE T SER A B 11 | RS

MU e g R A 2 22 /0 )y SPI B NI JE A, AR 30MHz. 4245 2 CLK_MUX #5255 14 AR 1355 4 2%

W, AR A F S BB K |, 2409 5ms.

6.3.4.5.4 B/ Br ARG e e

nliEIt rb_ LOCK_DETECT “FE A MUXOUT 5| sz (Bl £ A2 (1 B e A MRS o RS ML Bh 26 204k T2 474K

&, BN A g IE R T/E.

PoODb=
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6.3.5 LOGICLK %}

P4 LOGICLK %t vl F T X sh 4 P B AR A b it 2844, 0 FPGA. WS H #5E—A LOGICLK , N [ SYSREF
HitH . eT HAE JESD204B/C #1847 . LOGICLK %t B v gm e H A% =UARTAH N Y SYSREF #irth o

6.3.5.1 LOGICLK #rifg =

LOGICLKOUTO #1 LOGICLKOUT % Hi#% = il gmfE Ny LVDS A1 CML #5. AR & AN
B, Wl Ref EANT O (B2 K 6-5) «

LOGICLKOUT %t (LA g AT L% LOGISYSREFOUT It B —FEEAT 42 .
% 6-5. LOGICLKOUTO #5184

, SR BE 2 T G 2

LOGICLK_FMT B b cZ4n: s B P JEAE
0 LVDS F FIIELL LOGICLK PWR | 5| 0GICLK_VCM 3474
AT AR
‘ . LOGICLK_VCM A7 80 , {H 2 Hf
b AT LOGICLK_PWR - ’
2 CML \ - YA AT
500 ( HEHE%E Vog ) Syt Za; LOGICLK_PWR K384k fi A%

TR T B0 LVDS 6 U B R A1 ] 42 LOGICLK_VCM %8 SRR3Rk .
#* 6-6. LOGICLK LVDS #A2H &5 LOGICLK_VCM

LOGICLK_VCM LOGICLK VOD #Zig - BiggIE(H (V) LOGICLK 3L HE (V)
6 0.37 0.81
5 0.36 0.90
4 0.35 0.99
3 0.34 1.09
2 0.33 1.18
1 0.31 1.27

TR ER T IZENED LVDS #& 2 F 4 LOGICLK_VCM il , 5 LOGICLK_PWR ¥ & Xf M .
% 6-7. 3T LOGICLK_VCM #% &

LOGICLK_PWR LOGICLK VOD #2iE - 88 |3c¥Fif) VOCM il K LOGICLK_VCM 5[
IR (V) B MRS B
0 0.1 0.8 % 1.4 0 6
1 0.15 0.8 % 1.4 0 6
2 0.2 0.8 % 1.4 0 6
3 0.25 0.75 % 1.35 0 6
4 0.3 0.8 % 1.3 1 6
5 0.35 08%13 1 6
6 0.4 09% 13 2 6
7 0.5 0.9 % 1.2 3 6

6.3.5.2 LOGICLK 435

LOGICLK_DIV_PRE 73 #ii#%. LOGICLK DIV #1 LOGICLK2 DIV 4)#ji#s T LOGICLK it . s H
LOGICLK_DIV_PRE 74 #3347 9345 , LL#ffF: LOGICLK_DIV 2858 % AN 3.2GHz B k. LOGICLK2_DIV
AN siEs , AT AER LOGICLKOUT it . %4 LOGICLK_DIV A2l H AR B 5 et , S A2
50%. Fifs LOGICLK 43 4li#s it SYNC Thaedk 7[5 |, MWiTE 2 AN ge k2 A se B A 25
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& 6-8. B/ N 25535 bR il

feLkin (MHz) LOGICLK_DIV_PRE LOGICLK_DIV LOGICLK2_DIV LEErEliellG 8 | Leeleliaalit (&
Vo iEkE| Vo SEnsE

[1. 2. ..1023]

foukin < 3.2GHz +1. 2. 4 +1, 2, 3, =-+1023 |+1. 2. 4. 8 [2. 4. ...2046] |[1. 2. ...32736]
[4. 8. ..4092]
2GHz < f < 2. 4. ..2046

3.2GHz < foLkin 2. 4 1. 2. 3. 1023 |+1. 2. 4. 8 [ 1 [2. 4. ..32736]
6.4GHz [4. 8. ..4002]

foLkin > 6.4GHz 4 1. 2, 3, ---1023 |+1. 2, 4. 8 [4. 8. ...4092] |[[4. 8. ...32736]

6.3.6 SYSREF

SYSREF R V4T & JESD204B/C An i MARSIE 5 |, 1Z45 5 FHvH i 2 20 B 5 LOGICLK % th .
CLKOUT F1 SYSREF #i i 2 [8] () 238 n] S8 47 % . SYSREF %t il H 5 SYSREF 204l il & Nk
Ads , WATECE NYE SYSREFREQ 5| FEHIE S 1 gkds . T8 SYSREF k4485 LOGICLK %t 11
SYSREF k424 [A .

# 6-9. SYSREF B

SYSREF_MODE PAEA
RARRER
3 A 9 8 () SYSREF k. SYSREFREQ_INPUT 7% & Fi it SYSREFREQ 3| isiik (4
0 T8 (1B m X SYSREF s db A7 145 , NcCERE A RS , AW SYSREF 4348 1 F2 . nai

4 SYSREFREQ 3| {4 A% B SYSREFREQ_INPUT {7 , 8@ itz . SYSREFREQ_INPUT[1] — 0 TN
1 5REINE R, 424 SYSREF fith

kRS

PR R A S A — 1~ SYSREF_PULSE_CNT ¥E/ 1 % 16 ket A sep kb i , Hfk & 042
SYSREFREQ 3| i) SYSREFREQ_INPUT % & Jy FJH |, Biiid# SYSREFREQ_INPUTI1] fiz A\ 0 ik Ky
1 R A v R

th kB

2 SYSREFREQ 75| i \ 55 #% 2 SYSREFOUT %t 51 . Wik E LR | SYSREFREQ 5| A\ 2 iR
SYSREF_DLY_BYP =B il et , 4R/5 & i%%] SYSREFOUT 4 51 .

3 4k 3% B AR

SYSREFREQ 5| I N BB T B BPAIA | 285 M3 SYSREF_DLY_BYP FBU#ATILIE , R RIAF]
SYSREFOUT #ith 5| 4.

FEER AR SYSREF BmDfe T HER
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SYSREF_DIV_PRE
+1,2,4

SYSREF_DIV
+2,..4095 | »

CLKIN_P
CLKIN_N

SYSREFREQ_CLR

TRIGGER |} QK|

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTx_P

SYSREFOUTX_N

‘ SYSREFx_DLY_PHASE

SYSREFx_DLY
SYSREF_MODE \ =

—DI +2,4,8,16

SYSREF_DLY_DIV

[
SYSREFREQ_MODE —

SYSREFREQ_INPUT[1]

‘ SYSREFX_DLY_GEN

L — — — — = — —
-

SYSREFREQ_P
SYSREFREQ_N

CLKIN_P
CLKIN_N

SYSREFREQ_INPUT[1]

SYSREFREQ_P
SYSREFREQ_N

CLKIN_P
CLKIN_N

SYSREFREQ_INPUT[1]

SYSREFREQ

SYSREFREQ_MODE[0]

SYSREFREQ_DLY —|

Windowing

T SYSREFREQ_DLY_STEP —
SYSREFREQ_INPUT(0]

—> rb_cLkPOS

LOGIC

SYSREF_DLY_BYP —)

B 6-4. KAZEA T K SYSREF B ThRE T HER

SYSREF_CNT_PULSE

SYSREF Pulse Generator

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREF_DIV_PRE

SYSREF_DIV

TRIGGER

21,24 ] +2,.. 4095
]
[a)
SYSREFREQ_CLR

SYSREFOUTx_P

SYSREFOUTX_N

| SYSREFx_DLY_PHASE

EFx_DL)
SYSREF_MODE | SYSREFX_DLY

SYSREF_DLY_DIV
S —
SYSREFREQ_MODE —»i /

SYSREFREQ
SYSREFREQ_DLY —¥ Windowing

T SYSREFREQ_DLY_STEP —|
SYSREFREQ_INPUT(O]

—> rb_CLKPOS

‘ SYSREFx_DLY_GEN

LOGIC

SYSREF_DLY_BYP —

Bl 6-5. fkr ik AR T H) SYSREF HLES T R8T HE ]

SYSREFREQ_CLR

Repeater

Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTx_P

SYSREFOUTX_N

SYSREF_MODE SYSREFx_DLY

—’l +2,4,8,16

SYSREF_DLY_DIV

SYSREFREQ_MODE —Oi /

SYSREFREQ
SYSREFREQ_DLY — Windowing

\

|

\

\

| SYSREFx_DLY_PHASE
\

‘ SYSREFx_DLY_GEN
\

T SYSREFREQ_DLY_STEP —|
SYSREFREQ_INPUT(O]

—> rb_CLKPOS

SYSREFREQ_P
SYSREFREQ_Nj>

LOGIC
SYSREF_DLY_BYP —)|

& 6-6. H 42315 F i SYSREF HLEEThRETAER]
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Duplicated 4x for SYSREFOUT
Once more for LOGICSYSREFOUT

SYSREFOUTx_P

Repeater Retime
[} SYSREFOUTX_N
SYSREFREQ_CLR T | SYSREFx_DLY_PHASE

SYSREFx_DLY
SYSREF_MODE \ =
‘ SYSREFx_DLY_GEN

SYSREFREQ_MODE — L U
. — — — — — — — —

SYSREF_DLY_DIV

SYSREFREQ_INPUT[1]
SYSREFREQ R [
SYSREFREQ_DLY —¥ Windowing SYSREFREQ_MODE(0]
T SYSREFREQ_DLY_STEP —3| — rb_CLKPOS LOGIC
SYSREFREQ_P SYSREFREQ_INPUT[0] SYSREF_DLY_BYP —

SYSREFREQ_N

&l 6-7. 4R E E AR T K SYSREF BB RETTAE &

6.3.6.1 SYSREF #1142
6.3.6.1.1 L/ #/H SYSREF $yHi 4% (SYSREFOUT)

I B HA G TE N 1) SYSREF it -5 I B H 2% b 2 LA A (R 0 3t SR b 2 4544, FR390 T FH R 2 B v e 1 F
% . SYSREF #itli/2& CML %l , HILHid K v i@ id SYSREFXx_VCM FEHHT % | J3F Hi d P vl @ i
SYSREFx_PWR FZE TR, ST LSEBLE A . WEEE , CLKOUT #th A m AL EE | 220K
PSR E . DASEHR o f e 75 1 R

SYSREFx_VCM

Bias Adjust

50Q

» SYSREFOUTX

SYSREFx_PWR

& 6-8. SYSREF #jH &2 88

BBCA 100Q 7. EEARBEEMAREOT |, X T A DR AT 2. SYSREF fai 4% 5 AT b
AR R R Bs . X T4 SYSREFX_VCM ., it A% i [k A9 AR A Y [ T DAFE AR AL Y £10% PAIY .
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SYSREFx_| VOD 32§ ( Sk X ###1 SYSREFx_VCM 75 SHHI VCM Y5 (V)
PWR #)

SYSREFx_|SYSREFx_| SYSREFx_PWR_LOW | SYSREFx_PWR_LOW | SYSREFXx_PWR_LOW | SYSREFx_PWR_LOW
PWR_LO | PWR_LO = 1 KZh#E (V) = 0 FZI#E (V) = 1 &Ih# (V) = 0 FZh#E (V)
W W RN | B | RAMRE | ROCRE | R VOM | 8K VCM | R/ VCM | Bk VoM

0 0.23 0.46 4 44 10 44 0.500 1.500 0.650 1.500

1 0.29 0.58 6 44 12 42 0.550 1.500 0.700 1.450

2 0.35 0.69 7 44 15 40 0.575 1.500 0.775 1.400

3 0.40 0.79 8 44 18 36 0.600 1.500 0.850 1.300

4 0.46 0.89 10 44 20 31 0.650 1.500 0.900 1.175

5 0.51 0.97 11 44 22 26 0.675 1.500 0.950 1.050

6 0.57 1.04 12 44 23 0.700 1.500 0.975

7 0.62 13 41 0.725 1.425

6.3.6.1.2 LOGISYSREF B2

LOGISYSREFOUT/LOGICLKOUT1 #ijtli 32 LVDS A1 CML #itli#6:. LOGISYSREF_EN & F % i g2 b 4% |
LOGISYSREF_FMT % %3 . LVDS #37 F5 ] g At H DR AR s IR, CML i HE A% X 75 AN o FE S K
AT gm R H TR .

% 6-10. LOGISYSREFOUT/LOGICLKOUT # H 2 3E i 8

LOGISYSREF_EN |LOGISYSREF_FMT ‘LOGISYSREF KA \%ﬁ%g&ﬁ#& ‘#ﬁﬂjlﬂ$ \ﬁ‘éhtlﬂtﬁ
0 CLIT R
CIBiibus CIpiibeS
0 LVDS x LOGISYSREF_PWR | LOGISYSREF_VCM
HEAT 2 HATFE -
1 e
1 LOGISYSREF_VCM
N Gt AP | RIX 5
2 CML 500 (ﬁggﬂv ) LOGISYSREF_PWR b
AR Vee BTG LOGISYSREF_PWR
[[IE/3
3 TR
6.3.6.1.3 SYSREF $iZRIFEBE L/

TR A g S SYSREF #i 4% | 2418 ] SYSREF_DIV_PRE 7048k Hfiff SYSREF_DIV 2045 2% 1%
AA#L 3.2GHz.

#* 6-11. SYSREF_DIV_PRE % &

feLkin SYSREF_DIV_PRE % SYSREF 4MiHE
3.2GHz BUEAK +1, 28k 4 +2. 3. 4. ..16380
3.2GHz < foLn < 6.4GHz +2 8k 4 +4. 6. 8. - 16380
foLkin > 6.4GHz +4 +8. 12, 16. -+ 16380

XFFAEIR | BT B DL SYSREF_DLY_DIV DAY fintERPOLATOR. LB FEIAZIR |, W5k 6-12 Fon. FHikiE
# , 24 SYSREF_DLY BYP =1 ( #EiRKR4 %830 ) H SYSREF_MODE = 0 5 1 ( &L ) i , SYSREF
iy AR A 2 A ARLAST P e I TR 5 2

finTERPOLATOR % fsysrer = 0.
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# 6-12. SYSREF iR # B

foLkin SYSREF_DLY_DIV SYSREF_DLY_SCALE fINTERPOLATOR
6.4GHz < fon < 12.8GHz 16 0 0.4GHz % 0.8GHz
3.2GHz < fon < 6.4GHz 8 0 0.4GHz % 0.8GHz
1.6GHz < foin < 3.2GHz 4 0 0.4GHz % 0.8GHz
0.8GHz < fo iy < 1.6GHz 2 0 0.4GHz % 0.8GHz
0.4GHz < fo n < 0.8GHz 2 1 0.2GHz % 0.4GHz
0.3GHz < fon < 0.4GHz 2 2 0.15GHz % 0.2GHz

BOIEIR AT AT 43 ), JF HAT 4 x 127 = 508 MAFERER P RAETTHE 2 SRt RN P RETRD.

HRAE 71 3 Kt R IEIR

TotalDelay = DelayStepSize x StepNumber

*® 6-13 Jeom T RAMER P
AT T T S AR IR D B AT S A

# 6-13. BHWIHE

DelayStepSize =1/ ( fINTERPOLATOR x 508) = SYSREF_DLY_D'V / ( fCLKIN X 508)

()

®)

BHTEE SYSREFx_DLY_PHASE SYSREFx_DLY
0 % 127 (127 - SYSREFx_DLY) 0 127 %0
127 % 254 (127 + 1 0% 127
SYSREFx_DLY)

254 7% 381 (381 - 3 12720
SYSREFx_DLY)

381 % 508 (381 + 2 0% 127

SYSREFx_DLY)

SYSREF_DLY_BYP FE %+ SYSREF A= iif Hi Al o 4k 2% 5 52 I i 2 A 1) 2B IR B8 A% o
TE BN TR SYSREF_MODE #il SYSREF /3 #ist % &~ , SYSREF &R A ] H %k
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INSTRUMENTS LMX1205
www.ti.com.cn ZHCSX02 - DECEMBER 2024
# 6-14. SYSREF fEEA T A%
SYSREF_MODE SYSREF_DIV_PRE SYSREF_DIV SYSREF_DLY_DIV AN %
2
4 .
1 TRk
8
16
2 15 & 45
2 253 :
- 8 TR
16
2 10 £ 45
4 4 140 £ 175
e iR
16 36% = =]
3 é?r’l:l\ Y =3 >
LT R > 10 % 45
; 4 390 % 430
8 215 & 240
16 TR
2
2 265 % 300
2 >=4
8 390 £ 430
16 280 £ 300
2
2 265 £ 300
4
8 140 & 175
16 390 % 430
2 20 % 50
) 4 145 £ 180
o 24k 58 2 5 I x X
8 85 & 125
16 120 £ 160

B SR 7 AT HIRER D 5 BB, Horh SYSREF _EFHATAL T ARAL A i & LTI B

SYSREF

Phase
Interpolator
Clock

\\\\\\\\\\\\\

AR NRWY

R '7|_i
Unusable Step 507 508
Number

I 6-9. R MIER HH
£ERT SYSREF Myt IR , BHA Py BRI A (LT A .
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12

fiNTERPOLATOR_FREQ = 400MHZz
fiNTERPOLATOR_FREQ = S00MHZz
fiNTERPOLATOR_FREQ = 600MHZ
fiNTERPOLATOR_FREQ = 700MHZz
fiNTERPOLATOR_FREQ = 800MHZz

-
o

oo

SYSREF DELAY STEP SIZE (ps)
)]

0 127 254 381 508
SYSREF DELAY STEP NUMBER

& 6-10. SYSREF #EiRB K

6.3.6.1.4 SYSREFREQ 5/ 7] SYSREFREQ SPI /%] Z £

SYSREFREQ 3| &@ 31 , 77T SYNC. SYSREF if:skfl SYSREF % 4t . iXLL5| JHIA] % B a8 i
WA, JFREAMAIR 50 Q Hinimis , SCRE gnfE .

B 7 X ses] 4N | B AK SYSREFREQ_INPUT F Bt B ik £ SYSREFREQ 5 %N , BUAE P 3R X 28 5]
SR ARHESE” B RSP SRR EIRCR |, AR S L Ol T TR A

6.3.6.1.4.1 SYSREFREQ 5/ /%

SYSREFREQ_P # SYSREFREQ_N 5| v R A i sl B A & 0k 30 . 24K A i & kB A S il B R, T i@
it SYSREFREQ_VCM 7 i % H A5 A I

% 6-15. SYSREFREQ B| ji3t i i

SYSREFREQ_VCM SYSREFREQ i A\ 5|/l CM H &
0 IR W ( ZCRE )
1 S P WE ST SIN (SRS )
2 UM N B AT 5 P (KRS )
3 TimE ( EREE)

FEAZ PR A ST AT NI, A0 A I i I fi A%, L% 51 I A8 . SYSREFREQ_VCM_OFFSET £t
4 BT B E 5 A 18] 1A% -
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# 6-16. SYSREFREQ 3| ftA e i %

SYSREFREQ_VCM_OFFSET 51 2 IR B EAR B e A
0 25mV
1 50mV
2 100mV
3 150mV

6.3.6.1.4.2 SYSREFREQ &7 O# {51%

SYSREF & 4L ] FH 178 N & &2 #E SYSREFREQ A1 CLKIN 5 iz [al (i e, CAARAK 3 B AR FR N e, I R
SYSREFREQ #1 CLKIN %42 2 [8] FATATASIT RS0 . 1249 1 2R M SYSREFREQ | FH#5 3] CLKIN _EFH#5 it
FAR4F—3. "l rb CLKPOS FEEREE M SYSREFREQ FJHEF] CLKIN FFHEARIN 5. — E483] CLKIN 3
i _E TR I, P LA ) SYSREFREQ_DLY _STEP £l SYSREFREQ_DLY B #E A #51H% SYSREFREQ
TR AT v B SRR T

I(tSVSREFREQiDL‘QSTEP
I
| I \
| 14 ! A A
CLKIN | H |
i |
|
| 10001100000000000000000110000001
| tep_cikpos[0:31] } (bit order reversed LSB first, MSB last)
| [
T
| “ tOffset }
SYSREFREQ | SYSREFREQ_DLY |
Pin Input ‘
=13 |
Adjusted
SYSREFREQ
&l 6-11. SYSREFREQ P #BH} /5 i 8
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6.3.6.1.4.2.1 SYSREF & [I{L1R1ER)— R T2

SYSREF Windowing
Start

Set
1.SYNC_EN=1
i. If SYSREFOUT is needed then SYSREF_EN =1
2. SYSREFREQ_MODE =2
3. Set SYSREFREQ_DLY_STEP

v

Toggle
SYSREFREQ_CLR (0 > 1> 0)

v

Send rising edge with pulse or continuous at SYSREFREQ pins;
In case of continuous input, SYSWND_UPDATE_STOP should be
set to 1 before reading SYSREF position code

\ 4

Read back position with rb_CLKPOS field

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

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

i. 11

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 wrt
to CLKIN

& 6-12. SYSREF & DL ERIEE
% 6-17. SYSREFREQ_DELAY_STEP

AR B SYSREFREQ_DLY_STEP FEE (ps)
1.4GHz < foyn < 2.7GHz 0 22.25
2.4GHz < fo ki < 4.7GHz 1 13
3.1GHz < fo N < 5.7GHz 2 105
foLkin = 4.5GHz 3 7.75

6.3.6.1.4.2.2 7% SYSREF & OWHHI A5

+ SYSREFREQ 5| s {45 5 B T 270 3ffo kn + 1.6ns [IIHE] | RA IR Z G , rb_ CLKPOS B AH
o

lia Copyright © 2025 Texas Instruments Incorporated
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www.ti.com.cn ZHCSX02 - DECEMBER 2024

o WHEAS M rb_ CLKPOS #Ff78s S I ZANE %1 SYSREFREQ__DLY #3833 e ¥ B AR FrI R | T1 &%
WA/ 2 SYSREFREQ_DLY ff , DUE R B9/ iR AR Ak B 54 o

« AfiAk SYSREF & 4k J5 (11 B FILRFRI ] 4w A2 SYSREFREQ_DLY ] i % Py SYSREFREQ_DLY ,
{H SYSREFREQ_DLY A2 &7~ SYSREF & ML [EIARIE 13, SYSREF & MGG ZEVTAl 5] Il E 1S

—

Fo
6.3.6.1.4.2.3 [ FEFHHH

o ERBEAD B D4, ORISR , SYSREFREQ 5| IR RFEALR . filln , i re
PR 2 SYSREFREQ 51BN & HSF (BT ) |, B IRIE S DA G | SRS O S
BT (BT ), AR5 SYSREFREQ_MODE i f2 R HAMIR A

* M SYNC #x{P#e 2 A |, BUNFABB I 2] SYNC #:UF , SYSREFREQ 5| i i vk B 9K Fi-F o

6.3.6.1.4.2.4 L1 2(#/H SYNC #Ftt

o B 75 MR B R 1 4> SYSREFREQ 5 1T+
* SYSREFREQ WZI{EFELL 6 AN 8 A Py O d5r e T

6.3.6.1.4.2.5 SYNC Ljg¥

SYNC ZhAg s ¥ 7 [A# CLK_DIV. LOGICLK_DIV. LOGICLK1_DIV. LOGICLK DIV_PRE. SYSREF_DIV.

SYSREF_DIV_PRE #1 SYSREF_DLY_DIV 43#i#s , MELE N b BB AR fm A DR R — 2. IXFE , At nr
PRI AN gt . fE AN rh | /g AP NiE i SYSREFREQ 5l BI5E R , 1M AN 284 20 41 g (7] 25 T {4 i SPI
FE e

6.3.7 LAk

FUREAE B T B H R AT — S

1. B AREE | HIAE VCC 5] IR 75 ik 23 24 ) H .

2. R EwmEMEAzhkAE B PAEEDE RESET A 1 VIS 0 RPATHAF R AL 1500 R g FLIX P 4%
B ET] E I VER

3. MR TR X AR AT AR

4. ¥ DEV_IOPT_CTRL FEmfE A 0x6.

£
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o |
| ! |
| : : VCC
[ | |
R |
- —I—-f———:— —————— | J| ——————————————————————————— Vpor
U | ! | I
[ ! | |
[ ! | |
> ' 1 !
D: [ : ,q—y:
! : | ! | Internal LDOs Power Up | !
Vcc Pins Dt l_r—!——:————l —————— e —— :——+ ————————————————————————— GND
t o | ! el 15!
=8 o ¢ 18!
- | £
50 ¢ ; 12!
£ 8u B g 1O
c b 4 o 1 g |
oS Ssx ¢ @ .
28§ ¢ 7 12
= g > =
o o o = & =
T oa o
® s
-
Program
Registers
SPI Interface i }
| |
i |o= o
| | put 5
| | 2 o
l - §
| | o E
I 2 ]
| [ s
I | o S
| & E
I | i
| |
| I
| |
| l |
! Sub Harmonic Filter !
Output ; Callibration :
| |
| f |
| | |
! P 1 ! »'e »
| « T Ll ] »
| May have an output, but not necessarily Valid I Valid Output
| | |
| | |
| | |
| |
| |
| |
CLKIN Pin |
|
| |
I | |
| |
| | I
< + >4 + >
May apply a signal, but it does not impact device Valid signal required
6-13. LR P
6.3.8 LM EAAME/FHI T
2O |, HIESHBITAE L. % 6-18 44 H T A XA BLIX S A H 5| IR & il .
R 6-18. B R FH B /-5 HI 5] I
Gl):: | AbFE
i Voo 3l REET| A4 5 A . I SNZHO AT BR (S RRITR ), DR R R IRl B F U
AR o
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R 6-18. MERFHIEAMGIH (42)

Bl Ab3
DR IKEN m A AR A, U AN N L UK SRS & A At . R AKED Sm EL R A, I B MR L
SYSREFREQ FEPTR ) VOM Kbt i 8edft i S5 A A R E AT AR L . A SR A S SYSREF AL R | MK ek 5| JAIRE v

MFATIF M g g2 ob s, bl fREFE2RE . mRER

o MRRAAE T SYSREF |, 5| JIAT LLEFF - BORES .

1} SYSREFREQ_INPUT[1] #z il i 1]

CLKIN H kb A\

NIRBY s, W AN LR — AN SCRAS S A 4N 50 Q B .

BIASO1 A BIAS23

WSRAE R &S | XL ] T LRI

CLKOUT HCER 5] R A CE S 100Q 253 HaFH A«
SYSREFOUT GO P B A U EL AN Y S AR AT — A SR A A AR AN 50 Q i
LOGICLKOUT

LOGISYSREFOUT

S5 T B A FE R I

6.4 SRR AL E

s TG B A RO Bk AR I o AR B s AR . R P QAR i 2 DL A AP aR L B A e IB AT

& 6-19. DR AN E

R AL fr

B IhRE BUFFER

T

A

R27

2:0

CLK_MUX PrE 1

2

3

R27

5:3

CLK_DIV/
CLK_MULT

T FEII P B A
|

X

CLK_DIV
Ox1=+2
0x2 = +3
0x3 = +4
Ox4 = +5
0x5 = +6
0X6 = +7
Ox7 = +8

CLK_MULT
0x2 = x2
0x3 = x3
0x4 = x4
0x5 = x5
0x6 = x6
0x7 = x7
0x8 = x8

R26

SMCLK_EN Ja FRRESHLR R | x

4

X

1

R26

4:1

SMCLK_DIV_PRE | ApiR 2 HLI 8015 &
T E

x

PRAS MU A f TS
Bl s
0x2 = +2
Ox4 = +4
0x8 = +8

R26

75

SMCLK_DIV B BRSNS 2 4

ik

x

oAt

SMCLK 734 2%
ZUORFF i R <
30MHz.

0x0 = +1
0x1=+2

0x2 = +4

0x3 = +8

0x4 = +16

0x5 = +32

0x6 = +64

0x7 = +128

RO

RAER I & RHESET PLL A%

Bies

x

HA RO LI HERS
Bies
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7 FARE
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
POWER N
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | &
READBA
R1 0 0 0 0 0 0 0 0 0 0 0 |LbDIS|CKCTR| o 1 1
L
TEMPSE | SYNC_E SYSREF LOGIC_E
R2 0 0 0 0 0 0 NsEen| TN 1 o 1 C-F | CH3_EN | CH2_EN | CH1_EN | CHO_EN
R3 0 0 0 0 0 0 0 0 0 CLKIN_DLY
R4 0 0 0 0 0 CLKO_DLY CLKO_PWR £
R5 0 0 0 0 0 CLK1_DLY CLK1_PWR c-E
R6 0 0 0 0 0 CLK2_DLY CLK2_PWR C"*LZ—E
R7 0 0 0 0 0 CLK3_DLY CLK3_PWR CLT\I?’—E
SYSREF
R8 0o |opwr |SYSREFI 1 1 SYSREF0_VCM SYSREFO_PWR SYSREF
 PWR_ | ®°oe A _ 0_EN
Low - _
SYSREF
R9 o |1pwr |SYSREF| 1 1 SYSREF1_VCM SYSREF1_PWR SYSREF
1.AC 1 EN
Low
SYSREF
R10 0o |2pwr |SYSREF | 1 1 SYSREF2_VCM SYSREF2_PWR SYSREF
2 AC 2 EN
Low
SYSREF
R11 0o |3 pwr |SYSREF | 1 1 SYSREF3_VCM SYSREF3_PWR SYSREF
3 AC 3 EN
Low
R12 0 0 0 LOGICLK_FMT 0 0 LOGICLK_VCM LOGICLK_PWR HOGICLK
LOGISYS
R13 0 0 0 | LOGISYSREF_FMT| 0 0 LOGISYSREF_VCM LOGISYSREF_PWR OcIeYs
LOGICLK
R14 | DVRS| o0 0 LOGICLK_DIV LOGICLK_DIV_PRE
T
R15 0 0 0 0 0 0 0 0 0 0 0 0 0 LOGICLK2 DIV "OZGI'EC,\I"K
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D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
SYSREF_DLY_SCA | SYSREFREQ_DLY_| SYSREFREQ_VCM
R16 0 0 0 0 0 0 0 0 L FRES N orrecT SYSREFREQ_VCM
sysrRerreq_INPU | SYSWND | oync s |syswap | SYSREF | sysrerreq MoD
R17 0 0 0 0 0 0 0 0 3 _uppar | SYNC-S |SYSIID! peq cL h
E_STOP - R
R18 0 0 0 0 0 0 0 0 0 0 SYSREFREQ_DLY
SYSREF
R19 0 0 0 0 0 0 0 0 o | pLY BY SYSREF_PULSE_CNT SYSREF_MODE
=
R20 | SYSREF_DLY DIV SYSREF DIV SYSREF_DIV_PRE
R21 0 0 0 0 0 0 0 SYSREFO_DLY SYSREFO_DLY_PH
ASE
R22 0 0 0 0 0 0 0 SYSREF1_DLY SYSREF1_DLY_PH
ASE
R23 0 0 0 0 0 0 0 SYSREF2_DLY SYSREF2_DLY_PH
ASE
R24 0 0 0 0 0 0 0 SYSREF3_DLY SYSREF3_DLY_PH
a ASE
LOGISYSREF_DLY_
R25 0 0 0 0 0 0 0 LOGISYSREF_DLY VSREF
R26 0 0 0 0 0 0 0 0 SMCLK_DIV SMCLK_DIV_PRE SMOLI
MULT_HI FCAL E CLK_DIV
R27 0 1 1 o o | N 0 0 = CLK_ DIV CLK_MUX
R29 tb_ CLKPOS[31:16]
R30 tb_CLKPOS[15:0]
R31 o | o 0 0 0 rb_TEMPSENSE
R32 tb_VER_ID
R36 1 0 0 0 1 0 1 1 0 0 0 1 0 1 1 0
tb_LOCK
R37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o | DETEC
T
R39 0 1 1 1 1 0 0 1 0 1 1 0 0 0 0 1
R40 0 1 1 1 1 0 0 1 0 1 1 0 0 0 1 1
R41 0 1 1 1 0 1 0 1 0 1 0 0 0 0 0 1
R42 0 1 1 1 0 1 1 1 0 1 0 0 0 0 0 1
R43 0 1 1 1 0 1 1 1 0 1 0 0 0 0 0 1
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D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

R44 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 1

R45 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1

R54 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0

R55 0 0 0 0 0 0 0 0 0 0 DEV_IOPT_CTRL

R77 0 0 0 0 0 0 0 0 0 0 0 \ 0 \ 0 \ 0 \ 1 \ 0
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7.1 [ FFS
R T-1 P T SR SN AT A 8% . R T-1 ORI A Ay A A7 2 A Sk AR ML N PR B O AL B, JF

HAB B RA R,

R 71, BAFAR
W Rt | FAERBIR i
Oh RO 7 AN A o7 FH7.1.1
1h R1 HAEE AL, MUXOUT 3| % & 712
2h R2 WWiE, BN A, SYSREF, SYNC FliGFE fh i aeffifik 713
3h R3 CLKIN #EiR H7.1.4
4h R4 CLKOUTO fifige. HLIEAILEIR 715
5h R5 CLKOUT1 i, HLFHIZEIR i 7.1.6
6h R6 CLKOUT2 ffifig. HLJEMIZEIR W77
7h R7 CLKOUT3 ffifg. HLFHIZEIR 718
8h RS SYSREFOUTO f#ifit. HiH. VCM %719
9h R9 SYSREFOUT1 ffifig. HiJKH. VCM % 7.1.10
Ah R10 SYSREFOUT2 f#&k. HK. VCM H7.1.11
Bh R11 SYSREFOUTS3 fiifE. HiH. VCM H7.1.12
Ch R12 LOGICLK f#&&. HLJH. VCM Fif Hi# 2 #7113
Dh R13 LOGISYSREF ffifg. HiJF. VCM Fl¥i % 7114
Eh R14 LOGICLK 4y 4fii %% % 7.1.15
Fh R15 LOGICLK?2 ffifig. 4r45ias 1 7.1.16
10h R16 SYSREFREQ #fii A H7.1.17
11h R17 SYSREFREQ #fi A 4 7.1.18
12h R18 SYSREFREQ #fi A\ % 7.1.19
13h R19 SYSREF #i il #7.1.20
14h R20 SYSREF % 447 # i 7.1.21
15h R21 SYSREFOUTO ZEiR 1 7.1.22
16h R22 SYSREFOUT1 4EiR %7.1.23
17h R23 SYSREFOUT2 #EiR 4 7.1.24
18h R24 SYSREFOUTS3 4EiR % 7.1.25
19h R25 LOGISYSREFOUT %EiR 4 7.1.26
1Ah R26 AR P £ W7.1.27
1Bh R27 I EP 2 B T 2% I M B8 e % 7.1.28
1Dh R29 SYSREFREQ % 1k ( [Fli% ) 4 7.1.29
1Eh R30 SYSREFREQ # M4k ( [lik ) % 7.1.30
1Fh R31 TREEAL KA (([EIEL) T 7.1.31
20h R32 BFRRAS ID ([ ) W 7.1.32
24h R36 FEIEAEE ((RER )
25h R37 BUEATI () % 7.1.34
27h R39 RS (TRE )
28h R40 AR ( IRET )
29h R41 IR ((RER )
2Ah R42 FEAAAE (PRI )
2Bh R43 IR ((RE )
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RT1. BEHFFR (%)

W B B45H A BIR o
2Ch R44 A (RET )

2Dh R45 FEIE AR ((RER )

36h R54 B (RE )

37h R55 CEN/ KR T 7.1.43
4Dh R77 A (fRET)

SR AL 1) A 0 G i A& SN R BT . 3R 7-2 JROR T3@E FH T I 4 v o 1) R B 1 4R

R T-2. Y H R

yAxs | Rm | B9
A
R R ER
BARM
w w [5A
SRR
-n | EE e

7.1.1 RO F7% ({f##% = 0h ) [E L = 0000h]
% 7-3 7T RO,

RFIRC R,
R 7-3. RO F 7887 B LA
fir FB ¥ Sr B8
152 | RpiiE R Oh % BN 0x0.
1 POWERDOWN RIW Oh KPR BN RIIFERE . bR IR SRR,
0 A RIW oh AL, A BRSNS T e ) . FRSAHE
B AT

7.1.2 R1 %% (#% = 1h ) [E£L = 000Ah]
% 7-4 7T R1

R B FCRE,
R 7-4. R1 FHERFEUHH
B FB B} Shr BE
155 | ki RIW oh FHZ 7 B 0X0.
4 LD_DIS RIW Oh R A Ox1, VAS FIZE 5 2t T M MUXOUT 31 = 2 fro
SERMR A .
TE T AN 98 P 3 75 S AR BB A T AT R AR I, R Al B
BEHhA.
Oh = #lE kel
1h = [l
3 READBACK_CTRL RIW 1h Kb B E O Ox1 UL S A 27 280 . H % FB % B Ox0 T
52 ] TS P IR AL 1 B O
2-0 KT RIW 2h Y i% 5 BURTE N 0x2.
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7.1.3 R2 5728 (/W% = 2h ) [EAL = 00BFh]
®KT7-5ERNT R2.

bR S NS
X 7-5. R2 T fre8-7 B il A
A FB& eyl Fhr i
15-10 | R¥i R Oh %7 BmiE o 0x0.
9 TEMPSENSE_EN R/W Oh L AR R AT R T A
8 SYNC_EN R/W Oh SRR FS AR | 9F e RS S iR k. T 280
. 4% SYSREF_EN =0x1, MATTA.
K R/W 1h iz T Bl 0x1,
6 SYSREF_EN R/W Oh J&F SYSREF T A% ( 24 SYSREFREQ_MODE = 0x0 4 &5 F
SYNC T &%t ) - KAl E Ny 0x0 58 4T SYNC.
SYSREF Fill#hir B sk sl , MM 25 Ex SYNC_EN Z Ak g HoAh i
HAFREALIIRAS . W5 SYNC_EN = 0x1 , W Cik SYSREF_EN (¥R
B, SYNC AR AN oh o7 B 1 35 d 04 T 5 FPIRES
R R/W 1h iz F BamfE N 0x1,
4 LOGIC_EN R/W 1h Jifl LOGICLK T %%; ( LOGICLKOUT. LOGISYSREFOUT ) . #
LB E A 0x0 2358 425 T LOGICLKOUT Al
LOGISYSREFOUT il , AT 7 HoAth 7 /{437 (KRS o
3 CH3_EN R/W 1h J& A CH3 ( CLKOUT3. SYSREFOUT3) . #0554
ZEFD CH3 , AT 7 o FLAMINT /A8 e AL RDIRAS -
2 CH2_EN R/W 1h Ji ] CH2 ( CLKOUT2. SYSREFOUT2 ) . #iZfrik® h 0 #4554
ZEF] CH2 , A7 o JLAMINT /A BE AL IRDIRAS o
1 CH1_EN R/W 1h J5 M CH1 ( CLKOUT1. SYSREFOUT1) . KiZfi it B N 0 ¥ 584
ZEFH CHA |, T 7 i A W7 P /A BB AL FRVIRAS
0 CHO_EN R/W 1h J&F CHO ( CLKOUTO. SYSREFOUTO ) . K i%fr s B 0 45584
Z5FH CHO |, AT 78 2 LA W7 /A R AL FRIR S

7.1.4 R3 F7£8 (W = 3h ) [E4L = 0000h]
#7-6 Eon T R3.

REFNCME.
R 7-6. R3 FHBF B
L FB A S L
15-7 | k#EE RIW Oh Y%7 B A 0x0.
6-0 CLKIN_DLY RIW Oh BB AL IEIR . HER TG - 60ps , K - 1.1ps

7.1.5 R4 75 (% = 4h ) [££ = 000Dh]
% 77 B7 T Ré.

RIEIFIC SR
R 7-7. RA FHAR BN
iz FB KA e B
1511 Rk RW Oh iz By 0x0.
10-4 CLKO_DLY R/W Oh BE CLKOUTO % th i 4 ab B3EIR . JEIRVEIH - 55ps , K - 0.9ps
31 |CLKO_PWR RW 6h B CLKOUTO Mt Tho ., MK , X% Ty 2 st
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RT-7.RA FHFHFERUHA (4)

fr FB

XA

LA L

0 CLKO_EN

R/W

1h J& HI CLKOUTO %t ZZ 45 -

7.1.6 R5 #1738 ( fW% = 5h ) [Efr = 000Dh]

#* 7-8 JE7n I R5.

A EIE M S T
& 7-8. R FFmTBRitH
fr FB’ il Bhr U]
15-11 He R R/W Oh BB Ry 0x0.
10-4 CLK1_DLY RIW Oh W E CLKOUTA #irth i #h Ab B %EiR . XEIBVE R - 55ps , 24K - 0.9ps
3-1 CLK1_PWR R/W 6h BWE CLKOUT [ffith T . MK , X424 H R i
0 CLK1_EN R/W 1h JE I CLKOUT Hiith 2 ph s

7.1.7 R6 F173% ( fW#% = 6h ) [E£L = 000Dh]

# 79 &R T R6.

RFIRC B,
F 7-9. R6 F 287 B EA
i FB H7 STr B8
1511 | ki RIW Oh 1% BN 0x0.
10-4 CLK2_DLY R/W Oh WE CLKOUT2 #ith i eh AL i 3R . ZEIRYaH - 55ps , 26K - 0.9ps
31 [cLk2_PWR RIW 6h B CLKOUT2 [T D (EREA | XL HH 3 i
0 CLK2_EN R/W 1h Ji i CLKOUT2 ittt e,

7.1.8 R7 75 (fW# =7h ) [E£L = 000Dh]

#£ 710 JB/R T R7.

Y I M=
* 7-10. R7 F8 £ B
R FB KA y-10A BiHA
1511 | kb R/W Oh %7 BN 0x0.
10-4 CLK3_DLY R/W Oh B E CLKOUTS % i b [ #EIR . #EIRTEF - 55ps , K - 0.9ps
3-1 CLK3_PWR R/W 6h BB CLKOUT3 ¥t Thae, MK , X ik b Th 3 st s o
0 CLK3_EN R/W 1h Ja F CLKOUTS3 #2288 .

7.1.9 R8 772 (i = 8h ) [Ef = 5CA9h]

®7-11 E/R T R8.
A B R
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* 7-11. R8 F 85 7Bl B

fr ¥R *1 S L5

15 |k RIW Oh A51%7 B 0x0.

14 |SYSREFO_PWR_LOW |RMW 1h ¥5 SYSREFOUTO 4t 3¢5 8% 1 B MR I0FE. BB MM O T Sicafl 26 o
AR

13 SYSREF0_AC RIW Oh J& F SYSREFOUTO AZHi &t

12410 [ RIW 7h T BN OXT .

9-4 SYSREF0_VCM R/W Ah & SYSREFOUTO i L& , KN 25mV,
WAEREE SYSREFO_PWR |, i it/ i h i 4T 70 VP
i Y

31 |SYSREFO_PWR RIW 4h 8 SYSREFOUTO it 2% . (MK , APRLHHI S Bk
WAUER ¥ SYSREFOUTO_VCM , fiffit 3 0et [ 4b T 72 VPR
P

0 SYSREFO_EN R/W 1h Ji I SYSREFOUTO iy i 25 2% .

7.1.10 R9 #7738 ( /W% = 9h ) [RAL = 5CA9h]
® 712 /R T RO,

bR E NS
# 7-12. R9 HFFHFRUH

A FB eyl Fhr AL

15 A i R/W Oh W% B miE o 0x0.

14 SYSREF1_PWR_LOW R/W 1h # SYSREFOUT1 % th Bk 5 38 ¥ B MK TIHE . B NE 0 W] SeBl B
BRI .

13 SYSREF1_AC R/W oOh Ji ] SYSREFOUT1 A il At

1210 | Rk R/W 7h T Bl OX7,

9-4 SYSREF1_VCM R/W Ah W SYSREFOUT1 il bt sk | BNy 25mV,
WIER % E SYSREF1_PWR |, i 55 /N K g B AT S i (9

3-1 SYSREF1_PWR R/W 4h ¥ E SYSREFOUT Kyl Tha . (EMEK , SR7A it D b«
WRIERG B E SYSREFOUT1_VCM |, A% i AL i 4 F R 4 A 7
FA .

0 SYSREF1_EN R/W 1h J5JH SYSREFOUT it 22 s

7.1.11 R10 37748 ( ff# = Ah ) [54r = 5CA9h]
% 7-13 7R T R10,

A EIESHINSE
% 7-13. R10 HFEH/FBR U

fr T8 e v L B9

15 | R#GE RIW Oh %7 BT 0x0.

14 |SYSREF2_PWR LOW |RW 1h # SYSREFOUT2 #1320 8 W BRI RE. BLELAI O il s
R

13 SYSREF2_AC R/W Oh JiF SYSREFOUT2 4B & i,

1210 | R¥sR R/W 7h Y% Bk OX7 .

9-4 SYSREF2_VCM R/W Ah ¥'E SYSREFOUT2 [ i ti [ F |, 25K N 25mV.
WAUEHBE SYSREF2_PWR |, {5/ H b T 50 ¥
S
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F 713. R10 FHEBRFEHH (4)

fr FB it LA L

31 |SYSREF2_PWR R/W 4h ¥ SYSREFOUT2 ffy#ith sz, ek , o (4 th 2 & st s o
WAUER S SYSREFOUT2_VCM , {iifi th 3L v s b R VRIS
FEIA

0 SYSREF2_EN R/W 1h Ji il SYSREFOUT2 i th 2528 .

7.1.12 R11 574 (fi# = Bh ) [54r = 5CA9h]
% 714 JBR T R1M.

R B FCRE,
R 7-14. R FHEB[BFEHH

B FB %7 Shr BEA

15 KW RIW Oh FHZ 7 B 0X0.

14 SYSREF3_PWR_LOW R/W 1h ¥ SYSREFOUTS3 % i IR S 8 1% B AR ThEE . W B AME 0 n] SZil H i
R RIE.

13 SYSREF3_AC R/W Oh JiF SYSREFOUTS 4B & #iat.

1210 | ded RIW 7h % BTE N OXT

9-4 SYSREF3_VCM R/W Ah W H SYSREFOUT3 fufiii ik |, 2BK N 25mV,
VAUEHYEE SYSREF3_PWR |, i /IN Rl g ki th oL TR &b T 78 V61
.

3-1 SYSREF3_PWR R/W 4h % & SYSREFOUT3 I#i i Th= . (H#K | X1 %n TR ik e .
VLI E SYSREFOUT3_VCM |, i th HE A i I &b T S0 77 O3S
R

0 SYSREF3_EN R/W 1h J2 H SYSREFOUTS3 %t Z2nh 8% .

7.1.13 R12 % /72 (% = Ch ) [EfI = 002Bh]
* 715 @R T R12,

IR [E B
& 7-15. R12 HFHEHFBR U
A FB& b=l Shr it
15-13 | Rk R/W Oh H BTy 0x0.
12-11 LOGICLK_FMT R/W Oh P LOGICLKOUT iy H Fry i Hh B 2h 25 4% K.
0Oh = LVDS
1h = %
2h =CML
3h = {8
10-9 EN T RIW Oh H BTy 0x0.
8-4 LOGICLK_VCM RIW 2h #'E LOGICLKOUT 7£ LVDS iy A% 20 R B4 A B IR
WAUEHI ¥ E LOGICLK_PWR |, 1 5 /MRl R K4 H HU R Ak AR ¥ (6998
W
3-1 LOGICLK_PWR R/W 5h B LOGICLKOUT Hfi i oh.,
TEHRK |, R4 Th 2 i i o
0 LOGICLK_EN R/W 1h Jet P ZB R I i b 35
44 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.1.14 R13 %723 ( W% = Dh ) [E1L = 002Bh]
*7-16 JEon T R13,

WA B
#* 7-16. R13 FFH 7B ULH
r TB Bl AL g
15-13 | Rpki RW Oh ¥z BN 0x0.
12-11  |LOGISYSREF_FMT RIW Oh 1P LOGISYSREFOUT #fith )i th 2k 3 2 4 5«
Oh = LVDS
1h =
2h=CML
3h = fRE
109 | RiEFE RW Oh FHZT B A 0x0.
8-4 LOGISYSREF_VCM RIW 2h ¥ & LOGISYSREFOUT 7 LVDS fiti i 30 (¥ th 3L AL I
BAUEHEE LOGISYSREF_PWR , {5/ NRIE K4 H AL AL T Seir
30 A
3-1 LOGISYSREF_PWR RIW 5h 8 LOGISYSREFOUT [ thi T .
EBROR , o 7 Ry H 2t e v o
0 LOGISYSREF_EN RW 1h Ji B 45 SYSREF 4t 2k .

7.1.15 R14 473 (fW# = Eh ) [E4L = 0084h]
® 717 JBoR T R14.
RFIBYC AR

R 7-17. R14 FEFZFBULHA

Br

FB

RE

LA

L

15

LOGICLK_DIV_RST

R/wW

Oh

AN B0 A% T B0 S0

14-13

R

R/wW

Oh

iz BN 0x0.

12-3

LOGICLK_DIV

R/W

10h

#'E LOGICLK 43421t . 1 LOGICLK_DIV_PRE 42 it i K iy At
ZA < 3200MHz. #x Kk LOGICLKOUT #iZ 41 < 800MHz , Ll
TG R I Tk o

Oh = {4

1h = {#&

2h=/2

3h=/3

3FFh = /1023

2-0

LOGICLK_DIV_PRE

R/W

4h

BB HIN B SRS I T A . T3 3s A o
WA < 3.2GHz. KR NHIMELAMA
R .

th=11

2h=/2

4h = /4

7.1.16 R15 %77%¢ ( /W% = Fh ) [E/L = 0002h]
* 718 /R T R15,
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REIRNC B,
F* 7-18. R15 HF 7287 Bi B
DAL - KA Bhr BB
153 |k RIW Oh %7 B 0x0.
2-1 LOGICLK2_DIV R/W 1h % LOGICLKOUT iZ#E I ) 43 SM A% A8
0 LOGICLK2_EN R/W Oh J& H LOGICLKOUT1

Oh = LOGISYSREFOUT
1h = LOGICLKOUT1

7.1.17 R16 ¥4:3 (4f# = 10h ) [E£L = 0030h]
4 719 B R T R16.
IR [E] B

£ 7-19. R16 FERFZB U

Br

TFB

LA

BLH

15-8

R

Oh

HiZ 7 B 0x0,

7-6

SYSREF_DLY_SCALE

R/W

Oh

Y SYSREFOUT SRR /L BBV . AR L Py 28 30 i
1R

Oh = 400MHz % 800MHz

1h = 200MHz % 400MHz

2h = 150MHz % 200MHz

3h = (R

5-4

SYSREFREQ_DLY_STEP

R/wW

3h

B E SYSREFREQ #2 IR LR, T
SYSREFREQ #it N AEIR AN Bl o B Afi 3R BEAS DA HERE 02 i )
#7455 CLKIN SR i 8 Kt RGO —SES , b
HE T ZANREAE . R CLKIN SR E S AN |, MEKmE
BB APEE AR i Bl S E A 2 CLKIN BT AT g, {H
R EMK, BEREIRS KRS | KRR TR, BOR
HIKAE PVT BRI S IEIR B 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 )

SYSREFREQ_VCM_OFF
SET

R/W

Oh

& SYSREFREQ P 5 N &b iy & fhifé
Oh =25mV
1h =50mV
2h =100mV
3h =150mV

1-0

SYSREFREQ_VCM

R/wW

Oh

% B SYSREFREQ #ii A\ 5| B34 i &
Oh = Wt ( ZHMA )
1h =51 P RE NS TSI N (SRS )
2h =5 N =T 51 P ( ZZRE )
3h=EMmE ( HAHE )

46 ERXFIRIE
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7.1.18 R17 7% (1w# = 11h ) [E4I = 0005h]
#T7-20 Eon T R17,

LMX1205
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pAEESE S
& 7-20. R17 FA7F87 By
i |¥B %7 S Ll
1512 Ry R Oh 5% F BRI 0x0.
M-8 ki RIW Oh ¥4 %5 BRIy 0x0.
7-6 SYSREFREQ_INPUT R/W Oh # & SYSREFREQ it
Oh = SYSREFREQ 5|
1h = SR HL P
2h =¥
3h = gl g p
5 §YSWND_UPDATE_STO RIW Oh He i e B g et LT £ 1E B 1A
SYNC_STOP RIW Oh A5 BB BT 4 ST AR R
SYSWND_LATCH RW Oh B EAE SYNC i NI %A~ ETHIET SYSREF #1111k
2 |SYSREFREQ_CLR RIW 1h 5z SYSREFREQ {55 ([F25 B2 ¥ . 7Kk SYSREF 4t Bk
ZAMFTARERT | 4420 (R B P T P9 SYSREFREQ 3
SRFFNICHT , AT SYSREFREQ_INPUTIO] kA . 24T
SYNC s 6 fir FUH AR A2 1, AL LA e — K
1-0 SYSREFREQ_MODE R/W 1h % H SYSREFREQ Hi AT
Oh =SYNC
1h = SYSREFREQ
2h = SYSREF % H 1k
3h = (R

7.1.19 R18 #f£8% (W% = 12h ) [E4L = 0000h]
# 7-21 Bk T R18.

A EIELMINSE
* 7-21. R18 R F B
Br FB eS| s L
156 |k R oh FHZ% 7 B 0X0.
5-0 SYSREFREQ_DLY RIW Oh ¥ 8 4 SYSREFREQ 5 2 HAERLE I D K. AN EIRLE I35 K40

21— E N SYSREFREQ {5 4EiR | iR &% T
SYSREFREQ_DLY x SYSREFREQ_DLY_STEP. # SYNC =
T, ATLARYE rb_CLKPOS fH K 5E %7 Bt , Mifii# 2 SYNC 15
SARXTF CLKIN 155 (¥ P33 15 B B ) AR5 [ B3R . 7E SYSREF
kAT |, % B AT AR RS AR IR . KT Ox3F IfE
Mo MFBRAMEOEESHERSK , HkSEIEAL | Bk
HMEAEREAN PVT RS KA K, AR ER S Kt Bt R RPN
B, ESRBIER S EE TICS Pro fid B 30 1F.

7.1.20 R19 #f#8% (IR = 13h ) [EAL = 0004h]

#7-22 R T R19.
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REIBNC R,
F 7-22. R19 FFRFBUH
A B £yl =LA UL
15-7 K R Oh H %7 B FE N 0x0.
6 SYSREF_DLY_BYP R/W Oh ¥ SYSREF 4LiR 3%
5-2 SYSREF_PULSE_CNT  |R/W 1h ot 72 bk i 2 2B AR 2 A R I G B AT iR . Ik A AR A Xt
SYSREF 73 gt A7 I 14 T 408y 5 Bk, ke RES2aT [ RATR 737
LT SYSREF 44l as it ) o 25 LA =R
Oh = {5
1h =1 ANk
2h = 2 Mk
Fh = 15 ANk
1-0 SYSREF_MODE R/W Oh ¥s#| SYSREF 155 802E 7= , 115 SYSREF_DLY_BYP FE: 5

Wl SRR IR SYSREF 458 AIIEIR A 1£4: SYSREF Bf
Bh. fERkpR R BT | SYSREFREQ 31 L0k & $50
SYSREF #fi i i sE Ht ( th SYSREF_PULSE_CNT s ) ffik
ab. fErhgkHIR F | SYSREFREQ 511 - Ikl SYSREF it
AR, IF EL BRI 1% B P R0 F AT IR

Oh = #4:

1h = BRWR %

2h = k3

3h = kB E R

7.1.21 R20 #f#2% (R = 14h ) [FfL = 8082h]
#* 7-23 JE/r T R20.

iR [E B R
R 7-23. R20 FiF &7 BHRHA
e FB A B ]

15-14  |SYSREF_DLY_DIV RIW 2h VB IR R L S5y 55, BisE INTERPOLATOR FIIEIR R A= 2% 4y HF
Oh =/2 (< 1.6GHz)
1h =/4 (1.6GHz % 3.2GHz )
2h =/8 ( 3.2GHz % 6.4GHz )
4h =/16 ( 6.4GHz % 12.8GHz )

132 |SYSREF_DIV RIW 20h B SYSREF 4. Hi SYSREF_DIV_PRE # A5 K A S

WA < 3200MHz. KB AT AT < 100MHz, {4585 IR K
ABRE A RYFEEOMR (S <50% ) .

Oh = {5

1h = {1

2h=/2

3h=/3

FFFh = /4095
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F# 7-23. R20 FHEBRTFEHH (4)

fr

FB

XA

LA

L

1-0

SYSREF_DIV_PRE

R/W

2h

wH SYSREF Tt/ #iids . S KA Mz 640 < 3.2GHz.
Oh=/1
1th=/2
2h=/4
3h = fi#

7.1.22 R21 &% (fW# = 15h ) [E4L = 01FCh]

*T7-24 R T R21.

A EES NS
R 7-24. R HEBFBHH
pr FB F Shr L
15-9 |k RIW oh K% B 0X0.
8-2 SYSREF0_DLY RIW 7Fh B SYSREFOUTO MEiR K A4 SIIEIR B K . ERARIRT | EiRG
127 MK,
1-0 SYSREFO0_DLY_PHASE R/W Oh W T SYSREFOUTO ZEIR /& A5 3% 5 58 B 8% 1 PN i s B ) 1E 22 A

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

7.1.23 R22 %77%% ( /W% = 16h ) [E4L = 01FCh]
* 7-25 JBoR T R22,

RFI BB,
# 7-25. R22 HF8 7B
i FB H7 Sr B8
159 | FpiiE RIW Oh % B 0x0.
82  |SYSREF1_DLY R/W 7Fh %% SYSREFOUTH MR K 4E B IER S K. ERAZIR, | iR
127 MK
1-0 SYSREF1_DLY_PHASE |R/W Oh

B T SYSREFOUTT AEIR R 2L 8 A2 48 4 A M 6 ) 15 2
fi.

Oh =ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

7.1.24 R23 7488 (W% =17h ) [EAL = 01FCh]
# 7-26 E/n T R23.
R B EER
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# 7-26. R23 F1F38 7B

A B KA =LA UL

15-9 R R/W Oh Fri% B mFE )y 0x0.

8-2 SYSREF2_DLY RIW 7Fh % H SYSREFOUT2 LR RAEBMIERL K. GRS | TiRH
127 MK

1-0 SYSREF2_DLY PHASE |RW oh WE AT SYSREFOUT2 HEIR K A= 58 8 5 i 42 ) Py 476 22 i (0 IE 2 A

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

7.1.25 R24 %475 (fW# = 18h ) [E4L = 01FCh]
# 727 JBoR T R24.

R BB
£ 7-27. R24 HFHEBFRUY]
IA FB K7 gL A Bi8g
15-9 Aok R/W Oh Bz T By 0x0.
8-2 SYSREF3_DLY R/W 7Fh W H SYSREFOUT3 ZEiIR K AEBIIER DK . fERANZRBRF | EBRf
127 MoK,
1-0 SYSREF3_DLY_PHASE |R/W Oh

W EHT SYSREFOUTS3 #EiR Jx AE 4% 5 i I 25 1 Py 4 8 B 11 IEAS A
fif o

Oh = ICLK'

1h = QCLK'

2h = QCLK

3h = ICLK

7.1.26 R25 #f73% (fR# = 19h ) [E4L = 01FCh]
% 7-28 JE/R T R25.

RFIRC B,
# 7-28. R25 HF 77 B

A FB =il p=L A it

15-9 F bk % R/W Oh W% BemiE N 0x0.

8-2 LOGISYSREF_DLY R/W 7Fh % H LOGISYSREF FEIR R EMMIEIR LK. (EFANRIRP , EIRH
127 M K.

1-0 IégGISYSREF_DLY_PHA RIW Oh W BT LOGISYSREFOUT IR /& A= #8 25 72 I 45 ) P 4 o I i ) I
A o

Oh =ICLK'
1h = QCLK'
2h =QCLK
3h =ICLK
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7.1.27 R26 #7728 ( W% = 1Ah ) [E4L = 00D1h]
* 7-29 EoR T R26.

Y CIE IS

LMX1205
ZHCSXO02 - DECEMBER 2024

+ 7-29. R26 F /73 B i HA

fir

FB&

RE

LA

L

15-8

R

R/wW

Oh

%7 By 0x0.

7-5

SMCLK_DIV

R/W

6h

B ELRASHUN 02 S08% o 33E 3B XPIRAS AN B T30 43 400 28 10 i ) HE4T 2
.t SMCLK_DIV_PRE 24t (ryfii AJiise 264 < 1600MHz. %t}
P2 AT < 30MHz. 4345iff g 2SMCLK DIV,

Oh =/1

th=1/2

2h=/4

3h=/8

4h=/16

5h = /32

6h = /64

7h=/128

4-1

SMCLK_DIV_PRE

R/W

8h

IREHUT BT INEE ( — NS ) o IRASHLI B MBS B4y
B Tor ARG B A2 <1600MHz. B FTFIME LAAN KB 1R B o
2h=/2
4h=/4
8h=/8

SMCLK_EN

R/W

1h

JA PRSP B A A 8% o UE T TR AT A3 R PAAT A5 A3 A 401 Al
( BLIFETE MUXOUT 5B EA I ) B35 5 o anioR i fediis | ol
FARM GRS BUE IR |, AT EE RSN Bl A %, LUER
BRIk b e

7.1.28 R27 H77% (/## = 1Bh ) [E 4L = 3609h]
% 7-30 RR T R27,

R [\ BC AR .
# 7-30. R27 &8 B
e FB ESi) Shr VL
15-12 | Hedhi RIW 3h 1% B AL A 0x3.
1 MULT_HIPFD_EN RIW Oh (ERHABER F o T 4.2GHz BRI |, TR , W65 RO
— RN 2 B o . B RO I ¥ %A % 8 A 8
BT U ELR A 20mA.
10 ES it RwW 1h iz B ARAE N 0x1.
9 FCAL_EN RW 1h JE PR . 1% 9 i HL P 55 O\ I 2 7 2 A i A2 A B A
Heo IS RS | BE N 0.
8-7 Pi1 RIW Oh K% 7 BTN 0x0.
6 CLK_DIV_RST RIW Oh ST RL I AT . B SRR AT I AR T B T I AR | TV
B S R % O BT | SRR B E IR, Y
SYSREFREQ_MODE = 0x0 H. SYNC_EN = 0x1 i 881 5
SYSREFREQ 3| [ #5125 fir I b/ 3152 . %0078 4 it
IR
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F# 7-30. R27 FHEBFEHH (4)

fr

FB

XA

LA

L

5-3

CLK_DIV

R/W

1h

CLK_DIV #1 CLK_MULT f& [fl—==B 5 4 .

2 CLK_MUX=1 ( it ) i, B 20 %7 B

2 CLK_MUX = 2 ( 70 #iditiatl ) i, e sp 40ty CLK_DIV + 1,
CLK_DIV [ s A 1 2 7. HHBE AN 0 K28 31 b o 4Ras o
WL BN a s

2 CLK_MUX = 3 ( f5#igstist ) i, fES 3 CLK_MULT. H 3L
WHERN1ET,

2-0

CLK_MUX

R/W

1h

o PE N B R D e
Oh = {&#
1h = ek
2h = 534
3h = f&Hids

7.1.29 R29 #H£78 ( fW# = 1Dh ) [E L = 0000h]
£ 7-31 JBR T R29.

REIFNC R,
R 7-31. R29 HHFHRFB A
Bz FB eS| Shr L
15-0 rb_CLKPOS[31:16] R Oh Tk CLKIN 155 _EFHE A BAN T SYSREFREQ _EFHE TR | %

PRI LSB FUH 4 MSB 5. AR CLKIN 55 1—4
FEF, t SYSREFREQ_DLY_STEP 5Bt i (0 4B R K IT «
rb_CLKPOS HI&— Al 5 — M IR A RFFEALRES |, Faanilisid o
WA TR ENM . CLKIN EF#HE M LSB #| MSB (AN B
PR TFHIRR |, BT N EIA . B H CLKIN _EF-#4r
B LK CLKIN {55 RN AR 35 K Al F Tt 55
SYSREFREQ_DLY_STEP fff , Aifi S AR FEHLAE K SYSREFREQ
5| L SYNC 155 118 B i 8] AR FE I (8]

7.1.30 R30 %77%% ( f#% = 1Eh ) [E/4L = 0000h]
# 7-32 /R T R30.

A EIE NS S8
£ 7-32. R30 & EaSF B
e FB HH =10; L]
15-0 rb_CLKPOS R Oh rb_CLKPOS 7B LSB.

7.1.31 R31 %42 (W4 = 1Fh ) [E£L = 0000h]
# 7-33 JER T R31.

IR [E] B
F 7-33. R31 FHEBFBEUH
L FB HA g B8
15-14 | Gedl R oh % B 0X0.
1311 | k¥ R oh %7 BN 0x0.
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F# 7-33. R31 FHEBRFEHH (4)

fr

FB

XA

LA

L

10-0

rb_TEMPSENSE

R

Oh

F L T A TR ) ] B

7.1.32 R32 & /##% (fw# = 20h ) [Z L = 0000h]
% 7-34 Bon T R32.

SIS S NS
£ 7-34. R32 HFF B
R FB ESid) y-E0A BiH
15-0 rb_VER_ID R Oh A ID.
7.1.33 R36 % 778% ( s = 24h ) [RAL = 84A3h]
# 7-35 &7~ T R36.
IR FC SR
* 7-35. R36 &7 7B
fir FB KA Hhr BLEe
15-10 | R/W 21h %7 B 0x42.
9-8 | RiiER RIW oh W% B 0x3.
76 | ki RIW 2h %7 BN 0x0.
50 | KR RIW 23h %7 BN 0x16.

7.1.34 R37 &8¢ ({W# = 25h ) [E 1L = 0000h]
% 7-36 &/~ T R37,

SIS E | NS
* 7-36. R37 727 B
IoA FB K y-20A BB
15 i R Oh %7 B 0x0.
141 Ry R Oh % B 0x0.
0 rb_LOCK_DETECT R Oh TERESR B T i B AR &S

Oh = REE
1h = BUEA

7.1.35 R39 #/#4% (fW#8 = 27h ) [EAL = 78E1h]
£ T7-37 7R T R39.

A EIELMINSE
% 7-37. R39 HERFEHH
B FB eS| Shr L
15-12 | edli RIW 7h K% B OXT .
1M-9 |4 RIW 4h Y% BTN Oxd.

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMX1205

FEREXEIR

53

English Data Sheet: SNAS850

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmx1205?qgpn=lmx1205
https://www.ti.com.cn/cn/lit/pdf/ZHCSXO2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXO2&partnum=LMX1205
https://www.ti.com.cn/product/cn/lmx1205?qgpn=lmx1205
https://www.ti.com/lit/pdf/SNAS850

NOILVINYO4ANI 3ONVAQV

LMX1205
ZHCSX02 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

F# 7-37. R39 FHEBRFEHH (4)

fr FB XA g La L
8-4 AR R/W Eh %7 Bedie Ny 0x16.
3-0 RI R/W 1h iz B 0x1.

7.1.36 R40 #7738 ( fW#% = 28h ) [E AL = 78E1h]

< 7-38 B T R40.

AR EMINEE N
& 7-38. R40 FAHF B
TR H ¢ Lina B8
15-12 | ki RIW 7h % B OXT.
19 | R RIW 4h % BN Oxd.
84 |k RIW Eh % B 0x16.
30 | R#Gk RIW Th W% 7 B 0x3.

7.1.37 R41 E425¢ ({R# = 29h ) [E L = 78F3h]

#* 7-39 E/R T R41.

IR [E] B
* 7-39. RM1 FHEHFBRINH
AL - R v L VL]
1512 | kdkim RIW 7h %7 B AN OXT .
119 | R RIW 4h %7 BBy 0x2.
84 | kikEE RIW Fh % BT 0x14.
30 | R#Em RIW 3h %7 B Ay Ox1.

7.1.38 R42 # {734 (IR = 2Ah ) [Efr = 76F3h]
# 7-40 JBR T R42,

IS MNSE.
& 7-40. R42 HFAERFEULH
| FR KA B B
1512 | RyusR RIW 7h W% B OXT
19 RHE R/W 3h Y% Bk )y 0x3.
8-4 | RisE RIW Fh % T By 0x14.
30 | kil RIW 3h % B Ox1.

7.1.39 R43 F77% (/R = 2Bh ) [E 4L = 7707h]

#* 7-41 Jeorn T R4S,

ACIEIMBPSE
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F 7-41. R43 HER 7B

b TR XA g La BLHI
1512 | R# R/W 7h HeiZ 7 B OXT
11-9 R R/W 3h iz BN 0x3.
8-4 PN R/W 10h %7 Bediie Ny 0x14.
3-0 RIF R/W 7h iz By 0x1,

7.1.40 R44 H77% (/R = 2Ch ) [EAL = 7707h]
% 7-42 BT T R44,

RF B R,
R 7-42. R44 HFEHBFBRUH
o |FB S A D]
1512 | kbt RW 7h A5 BN OXT.
19 [k RIW 3h % BN 0X2.
84 |kt RW 10h BT BT 0X16.
30 [kim RIW 7h ST BN OX1.

7.1.41 R45 F 1748 (fW# = 2Dh ) [ = 2ABFh]
* 7-43 &7~ T R45.

AP/ SE
& 7-43. R4S HFHEHTRRH

| PR B A UL

15-12 | RHR RW 2h %7 B ) 0x2.

110 | kdkss RW 2h 5% B S 0x3.
98 | kil RW 2h %7 B Ox3.
76 ki RW 2h 5% B S 0x3.
54 ki RW 3h %5 B 0x3.
32 ki RW 3h % B S 0x3.
1-0 | ks RW 3h $41%7 B 0x3.

7.1.42 R54 %773 (/## = 36h ) [£4% = 0000h]
% 7-44 JE77 T R54.

RFIEC R,
R 7-44. R54 HF 727 B
R FB KA ghr B
15-14 | Rk R Oh %7 BN 0x0.
13-4 K5 R/W Oh Rz T BN 0x0.
32 |HbisE R/W Oh %7 BN 0x3.
10 |k RIW Oh W% B 0x2.
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7.1.43 R55 % f73% (#R# = 37h ) [R4L = 0000h]
#* 7-45 JE7/~ | R55.

REIRCRER,
+ 7-45. R55 HF s B A
R FB KA Shr ]
156 | ki RIW oh %7 BNy 0x0.
50  |DEV_IOPT_CTRL RIW oh EFERR T (RIS ) | BiZFEYE N 0x6.

FEREBASA T | BATRHERT R %7 BOE BN 0x6 , Kok e Bk %7
B K 0x1

7.1.44 R77 %172 (fm# = 4Dh ) [E{I = 0000h]
#* 7-46 &R T R77.

R B FNCRE,
R 7-46. R77 HiEs 7B
iz T HA A VL
152 |k RW Oh %7 B ARFE A 0x0.
1-0 AR RW Oh %7 BRI 0x2.
8 N FH A st

#iE
PAR RS2 R 145 BANE T T1 880 RUs ya L, T AR AR ER MR se b T1 1% 7 N f i e
s TS TR . B RIS F IR B, AR R G T RE

8.1 3%

8.1.1 # 2 fi]

TR , FATRD 7K LMX1205 FI/EZ & N3] LMX2820 6.4GHz it i B 7= A= 1 B e 5 52 mi . 4
THBA EVM AR — &, XPRE e W B A 7 S i B ok K3 LMX1205 |, {HE 5 g i BLZE 7y 7 SNIR 3 % %
Ho
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p——]osciNg VTUNE

Ies nF==470 pF
2.2nF

50 Q

8.1.1.1 itER

LMX2820
RFOUTAP
Signal 100 MHz RFOUTAN
Source {} OSCIN
SMA100B 0.1 yF

CPOUT

0.01 uF
|

6.4 GHz 0.01 uF

0.1 uF

0§

50 Q

0]

18.2Q

% 81 R T AR B BHL
IRAR LB, TVRUURAA R | LR R AT, R AT K.

I 68.1 Q

Bandwidth = 439 kHz

LMX1205
CLKOUTO_P

CLKIN P CLKOUTO_N

CLKIN_N

_0"01 uF To Phase
Noise Analyzer
6.4 GHz
0.01 pF

50 Q

A 8-1. YN R E

% 8-1. i E3H

E 24 i
LIMX2820 i A i 2 100MHz
LMX2820 i 4% 6.4GHz

LMX1205 #it A b 4T 6.4GHz
LMX1205 % tH I e S 2 6.4GHz
LMX1205 it

8.1.1.2 4 HI A

FEABIF , 6.4GHZ fi NIN Bl S b Ao B 5 far th o MR Te A 2 AL A 0GB 7 & A2 K K22 fk . TICS Pro #RFAE
THEL A B A A7 A (AN C B 217 R A
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TICS Pro - LMX1205

File USB Communications Select Device Options Tools Default Configurations Help

4 LMX1205
User Controls
Raw Registers
main
calculations
Burst Mode

General | Context |

stCLKPWRO

8.1.1.3 M L&A

T LMX1205 22 2842 1 7

Buffer v

Buffer v

PWR:
>

CLKIN I
o [ @
5: 0.00 ps
[6400 | MHz
TEMP SENSOR

TEMPSENSE_EN

0
MUXOUT Pin

| Readback v

GENERAL

e
MULTIPLIER

¥ SMCLK_EN

nia —

CHO_EN

"~ puy:

>

Read Lock Detect

Calibrate Multlpher

Unlocked v
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PACKAGING INFORMATION

Samples

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)
LMX1205RHAR ACTIVE VQFN RHA 40 2500 RoHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1205
LMX1205RHAT ACTIVE VQFN RHA 40 250 RoOHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX1205 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

® | ead 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 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. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RHAO0040C

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD

RHAO0040C
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4219053/B 03/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RHAO0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:
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SCALE:15X

B0+
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NOTES: (continued)

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

design recommendations.
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