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3 Ml 5 225
CPG =1 14
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PNpl 1 |JA—1k PLL 1/f B (8 134
PNow r | H—f PLL A RCHE® HeH i ) -236 dBc/Hz
- sy HimiE o) -236
freIN RFin %y \Jji# 1000 22600 MHz
PRrFIN RFin it \ B3 -10 5| dBm
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3.15V < Voo < 345V, -40°C < Tp < 85°C, MAUE R Ve = 3.3V, 25°C %M FIIME (FRAERDARM ) -

2% MR M BAME RAE  BAE| BA
10kHz -77.0
100 kHz -110.3
fvco = 6.0GHz 1MHz -131.9
10MHz -151.0
100MHz -159.5
10kHz -76.5
100 kHz -109.3
fuco = 6.8GHz 1MHz -130.7
10MHz -149.8
100MHz -159.3
10kHz -75.8
100 kHz -108.5
fvco = 7.6GHz 1MHz -130.2
10MHz -149.2
100MHz -159.2
10kHz -74.7
100 kHz -107.6
PNvco JFFR VCO AR LM fvco=8.4GHz  |1MHz -129.4 dBc/Hz
10MHz -148.8
100MHz -159.0
10kHz -76.0
100 kHz -105.5
fvco = 9.4GHz 1MHz -128.0
10MHz -147.4
100MHz -157.9
10kHz -75.9
100 kHz -105.6
fvco = 10.2GHz  |1MHz -127.5
10MHz -146.8
100MHz -157.6
10kHz -75.4
100 kHz -104.4
fvco = 11.2GHz |1MHz -126.4
10MHz -145.8
100MHz -156.5
fvco = 6.0GHz 95
fvco = 6.8GHz 108
fvco = 7.6GHz 131
Kvco VCO a5 fvco = 8.4GHz 140 MHz/V
fuco = 9.4GHz 149
fvco = 10.2GHz 156
fuco = 11.2GHz 139
foscin = frp = 100MHz ;
tycom VCO et il E;gﬂsﬁﬁgfgu 11.3GHz [F 4t ; 25 us
VbiasVCO 5| #I_E [ 0.47 u F 4%
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315V < Vo < 345V, -40°C < Tp < 85°C. MAUEJE Voo = 3.3V, 25°C %M THIME ( BRIER AR ) »
2 R BAME  BAE  RRE| B
VCO KU HHFRHE ;
A 73 (11 o
| A1clL| BV IR - 40°C < T, < 85°C 125 C
S S
four S B AR 45 22600| MHz
fOUT =22GHz
IDOUT ﬁﬁ%fﬁﬁtﬂﬂj%“z) fOUT = 11GHz dBm
fOUT 5.5GHz
Hqpo 1/2 19 (19) fout = 2 x fyco = 22GHz -45
e foutr =2 x fyco = 11.3GHz &
b ouT VCO _
Hasp 3/2 i 29 6GHz 65
OUTx_PWR=7
fVCO = fOUT =11GHz -20
H2 ik fVCO =11GHz ; fOUT =5.5GHz -35 dBc
foutr =2 x fyco = 11.3GHz & 25
22.6GHz
fvco = fout = 11GHz -20
H3 5= vco = Tout
f\/co =11GHz ; fOUT =5.5GHz -10
fOUT =22GHz -32
A L S S0 i A L L T
Puute ?E%)JJ%% 5 IR ) B o L T four = 11GHz 32 dBm
foutr = 5.5GHz -53
tmuTe 35 I I ) four = 11GHz 200
ns
tunmuTe B 2 IR i) fout = 11GHz 200
. v v s foutA = 11GHz ; foutB = 5.5GHz ;
isoCH JEIE 8] B 25 OUTX_PWR=7 -40 dBc
b IoALip2
o
foscnSYNC |11 STNC I OSCINEIAT 5 5 5 200 MHz
#FHEN (CE. SCK. SDI. CS#. PSYNC. MUTE)
Vie RPN B 0.6
. N CS#. MUTE. CE 25
Iy e RPN LT
SCK. SDI. PSYNC 70 uA
I & HL TN L -1
Von o RSP H FEHR = - 3mA Vec - 0.5
MUXout. LD — \Y
VoL fIC LS PR AR = 3mA 0.4

(1) fOSCin = fpp = 100MHz ; fVCO = fOUT =11GHz ; Pout = 0dBm ; OSC_2X=0; MULT =1,
(2)  foscin = fp = 100MHz ; fyco = 11GHz ; fout = 5.5GHz ; Pout = 0dBm ; OSC_2X =0 ; MULT = 1.

(3) fOSCin = pr = 100MHz ) fVCO =11GHz ) fOUT =22GHz ) POUT =0dBm ) OSC_ZX =1
(4) foso,n = fpp = 100MHz ; frgin = 11GHz ; fOUT =11GHz ( K H4M# VCO )
- 2GHz ; four = 11GH2 ( K5 VCO )

Z [ N A

(5) foscin =

(6) H> 0OSCin ?gJ)\EEFEUEX ,

pr 100MHz ; fF’FDIn

(7)  XTHARH VCO HiF , N éj\iﬁ%%ﬁ:'id\{ﬁ“BE%‘J*HTIT")WU%%%?

(8) NI BRH T E L A = L IE R KT 1F OSCin 5 S #EATIIE

1 0°Iog[1 0(PLL7FIat/1O)+1 0(PLL7FI|Cker/10)]
+ 20+log(foyt/1GHz).

(9) fOSCin = 100MHz y pr = 200MHz ) fVCO = fOUT =11GHz.
fosc,n = pr =100MHz ; fVCO = fOUT =10.999GHz ;
BV IR SRS SR AENIIA IR L TR S AT AR |, I RVAZIR SR A mAE S | IF B RS
I HAZOIEANE P T8 th @ 27 TAR IR IR .
k. AREAEL , i

(10)

(1) REER. HRFEfR
PR FFBIE RS .
Ao P G o — A G 3 s 22 4% 5| BT

(12)

A A AT R LT R,
 REAHEIGAN 50Q 3

534543 B = 1000,

o MR O IR PR Y 55 1 PLL M
: PLL_Flat = PN1 Hz + 20¢log(N) + 10*log(fpp) ; PLL_Flicker = PN10kHz - 10+log(Offset/10kHz)

; MULT =1,
; OSC_2X=0; MULT =1.
; OSC_2X =0 ; MULT =1,

SN

FEECA © PLL_Total =
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(13) —AiHhit s EIRS . M JSO-51-471/6S “Fi5-A6- VA8 L 28 LAZE S 7 gt ATl . 1S5 NIRRT EEARI 4T
ST AR o
6.6 I /FEKR
315V < Ve < 345V, -40°C < Ty < 85°C. MLAUE R Voo = 3.3V, 25°C &4 FINME (FRAEREHM ) -
2% \ WRE L T
BATEROBANT
fsck SCK #ii% 1/ (towL+town) 40| MHz
tce SCK % CSB ik Hi ¥} i) 5 ns
tcs SDI % SCK # & i) 2 ns
ten SDI £ SCK {#¥5 ] 2 ns
town SCK ik % 5 = F P 10 ns
towL SCK Ik i B 1% H P 10 ns
tces CSB % SCK B[] 10 ns
tewn CSB Jfiki i 5 e H P 3 ns
EATH MREUN
fsck SCK #ii% 1/ (towL+town) 40| MHz
tce SCK % CSB fi§ Hi F i 7] 5 ns
tcs SDI % SCK # B[] 2 ns
tcn SDI % SCK {445 [A] 2 ns
town SCK fik it 5 £ ey 1~ 10 ns
towL SCK ki i B 1% P 10 ns
tces CSB % SCK # & ] 10 ns
tewn CSB fikitl % & i Hi~F 3 ns
too SCK % MUXout &R I} [a] 10 ns
SYNC Fil SYSREFREQ fi} 5
tes 5| 1% OSCin # B Al 2.5 ns
tcn 5| IZE OSCin {RHFir [l 2 ns
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6.7 SLAVREE

Pnase Noise 10Uk Rer -2U.UUosc/He

2000 Carrier 6.0086020126Hz __1.7971 s
EREETH 107.[6223 dec/Hz
7 Hz  -116.4085 dBc/Hz
=0m 3: 100 khz -119.7645 dec/Hz
43 1mnz - -126.0817 dec/Hz
»5i To Mz -150.0305 dec/Hz
0 6: 40 MMz  -158.8107 dec/Hz
7t 05 MMz -150.1242 dBC/HZ
Xt start 10 kiz

s0.00 Stop 20 MHz

Span 1990 Mz

-£0.00 === npise ——-

Analysis Range x: Band marker
analysis Range Y: Band Marker
70,00 Intg Noise: ~60.3662 dec |/ 15,65 MHz
RMS Nofse: 1.35384 mra

-80.00 fS Titters 15,008 fage
Residual Fm: 2.10597 khz
o000
-1000
1100 X\
1200
-1300
-1400
1500

-1600 \‘F‘%

1700

-180.0 45 3 =3 Ed 1 16
fOUT =6GHz , pr=200MHZ , Fl3h=36fs 12k-20MHz

K 6-1. RS

50

475

45

Jitter (fs)
8
(4,1

N
o

375

35

325

0 2500 5000 7500 10000 12500 15000 17500 20000 22500
Output Frequency (MHz)

LGN 12k-20MHz

& 6-2. P 3

-148

Ta=-40

-150

-152

154

-156

Noise Floor (dBc/Hz)

-158

-160

-162
4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000
Output Fregeuncy (MHz)

K 6-3. AR

-105
-106
-107
-108
-109
-110
-1
-112
-113
-114
-115
-116
-117
-118
-119 Measurement
-120| — - — Flicker (Normalized 1/f=-133.5)
21| —— — Flat (FOM=-235.5 dBc/Hz)
122 Model

123 —————— 4t ~ T
-124 U
-125
1x10° 2x10% 3x10%  5x10° 1x10*  2x10*3x10* 5x10* 1x10° 2x10°
Offset (Hz)

fosc=100MHZ , fpp=200MHz , fOUT=GGHZ , OSC_2X=1
Ao PR\ A 3 85 22 I AR PLL IR 7S 4T o
& 6-4. PLL M 4EHR

3.5

25

Flicker Degrade
FOM Degrade

0.5

Phase Noise Metric Degradation (dB)

0.5
100 200 300 400 500 600 700 800 1000
Slew (V/us)

& 6-5. PLL M 18R 5 OSCin EER Y KL R

3
q
2.75
25
-@—@- Flicker Noise Degradation
225 -@—@- Figure of Merit Degradation

Noise Metric Degradation (dB)

0.25

12 15

9
CPG Setting

B 6-6. IPLL W& 7= 46404 50 5 e R M 28 2 RIS &%
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8 8
75 7
’ 5
65 "
6 3
E 55 = 2
5 g
T 45 2 3
o 4 = -
E 4 % 2 OUTX_PWR=0
e 35 g 3 OUTx_PWR=4
2 3 5 4 OUTx_PWR=7
£ 32 s
S 25 Ta=-40 s
2 Ta=25 ° g
15 Ta=105 -8
) -9
-10
05 1
0 12
0 3000 6000 9000 12000 15000 18000 21000 24000 13
Frequency (MHz) 0 3000 6000 9000 12000 15000 18000 21000 24000
s o . Frequency (MHz)
i, OUTX_PWR=7 , HLERIRIAFE RN & 6-8. # 1T 5 OUTx PWR %%
5 N ™ =0. 1l —3 X H
& 6-7. M ThR SREERPRR - -
-30 0
Single-Ended OUTx_PWR=0
Differential 5 OUTx_PWR=7
-36
-10
E w2 -15
2
P 20
5
g -48 25
©
I -30
© 54
T -35
60 -40
-45
-66 50
11000 12500 14000 15500 _ 17000 18500 20000 21500 23000 0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Output Frequency (MHz) Frequency (MHz
Bl 6-9. 5 Fl T &8s iy Hh & 6-10. 555 Bl B e
-10 0
Ta=-40
Ta=25
5 Ta=105
-15
£ g1
g g
s = 15
> 20 z
H 2
E g 20
] @
2 »
0 25 c 25
z (5]
o 7]
o O .30
-30
35 /747A/47\/v
-40
-35 0 200 400 600 800 1000 1200 1400
0 500 1000 1500 2000 2500 3000 3500 Fosc (MHz)
Frequency (MHz)
-12. 1PN
7 6-11. PFDIN 3| {4 A\ R % &l 6-12. OSCin I\ R %
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-15 0
Ta=-40 C
5
-20
-10
g 2 = 1
z g
z ri
S (]
2 a0 9 25
g £
[}
t‘I:) 2 0
£ 3 o«
P -35
-40
-40
-45
-45 -50
0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Frequency (MHz) Frequency (MHz)
& 6-13. RFIN f A\ R (& & 6-14. RFIN [l 1%
135 4000
Actual 1 Ta=-40
_— imati Ta=25
120 Approximation / TaA:105
105 2000
LN
G 75 = of |
o 60 e
2 3
® 45 K]
dé_ % 2 2000
g
0 -4000 J
L —
-15
-30 -6000
0 30 60 9 120 150 180 210 240 270
45 SysRefPhaseShift
450 470 490 510 530 550 570 590 610 630 650
rb_TEMP_SENS fyco=8.4GHz , SYSREF_DIV_PRE=8 , 6 K=7.6ps
FLLME = 0.85*rb_TEMP_SENS - 415 & 6-16. SysRef #EIR 5iE F R K< R
& 6-15. I B2 A RS ]
TekFrevu | - - - Tolk Stop
1]
i‘ i i ‘
kA i
- ; ; :
a
P _ !
oo @ @ o o @ v e T
@ sy 2 @ o0y )>~796.0000ns 10k points 160V W@ Ege Search events found: 261 Vs
S S I AERL T 200 vs I BUHER S . IR BN ARG
X B AR T 200ns B REAR 47 Hh SEEL ZRUL . RLVRRE TR DL R ROk
- a2 3 D \ o
Pl 6-17. F i 5| RO P il L P&l 6-18. #3531 IS PR Eh e 1]
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7 VE4N

7.1 R

LMX2820 =& —zK B A % VCO i 73 A #s 11 = M BE %5 i SR & liids . VCO 1 TAES R iy 5.65GHz &
11.3GHz , ‘& LS5 H H  Sies M A gs 45 S H |, LLPR4E 45MHz £ 22.6GHz i [l N AT AR . 785 N\ 1%
W, AP IEE A — N Rk | AT Sl RIS AR AR . Fedds g ib vl ik 4 AT AR B 2 S Rl Aok /b Je i, PLL
RO NPLL , BARE=ZMI gL A-2 AGIE. B2 HWFAENR 32 47 long 1H , B 1T MRA 5 i kT
1Hz 73 PR R AR DK AT T TR 8 0 200k 550, 0 1/3. 7/1000 45 . AH AL A3 % A ) #8578 73 B0 X
Bl is 300MHz |, fEE B R N i vl ik 400MHz | (B2 /N N 08 . X T 75 B 5 1kl n 1 15 40
AR A, PSYNC 5| BT BLA Sk $K45 OSCIN #il RFOUT 5| il 18] (e MEARAL K R . SERERIESS |, FTRALL
VCO J& 1B LL4r BEE H (AR HRE B 105 KR AR A . HEPE VCO R EE s 3155 B 58 SR B A8 45 28 1) 87 P i
wit. JESD204B L H SROUT % k@i 2 7> SYSREF Frt |, &4 vl DL ANk, tn] DL 7EizE
B S S E S BT g AR R B A I — R A k. LMX2820 BN FEEE—AS 3.3V HLUE . P E R AR AR

LDO #t

e RIEAR AN Bt B

EEResME LDO. SPI #: AR 785 1.8V £ 3.3V B EREFIHE. £ 7-1 SR T LM

RT1. W FEBHTEE

B T TR B/ME BONE A
0 G 68 75 LA T FH TS AR G R B4 | DS e o
R = v ; ‘
fi ose.2x e | TEP0 T lwmma
- oLl R PRE 1 4005 U E I A TRIE B R I 4 B R A i | R
N o - - R FUSM 3% .
TR MULT 3 7 i TR BT RO G B PLL W
o B R A EAE PLL. R=2 I Jy 500MHz , 1¢
R &5 ek PLLR ! 255 PLL_R>2 it &y 250MHz. #5548 R Fisrsise.
N i oL N 0 sorer | BNABUET UM, VCO B/ LL K H )
” - - A5 VCO.
2%2 - 1=
N =d PLL_NUM 1 4704967205 | PLLNUM /M T PLL_DEN
) 2% - 1= |4 EHRAGIRR , ATLURAT 1 A 2%2 - 1 2 [ E
o PLL_DEN 0 4294967295 {8 ; EARE—AMHE (.
A MASH_ORDER 0 3 SPRTE 0 513 PYATAEL ; O o HEACHES.
PFOINY | prp f s | EXTPFD_DIV 1 63
T,
. W VCO B HIL 11.3GHz | I 2 B | 7
i o il EXTVCO DIV 1 2 - ’ !
5|‘n|Z VCO M‘jg VCO 7:}'/%%% _ )n\'”f):ﬂ 1 Bﬂﬁgﬁ% ( %th‘% ) .
(USCHF 1. 2 1 4. {EMHerir — AN 2 B o
\|A =]
BUysE | SYSREFDIV_PRE | 1 4 5. BN K 2 x SYSREF_DIV_PRE.
SYSREF T SYSREF_DIV 0 2047 |4 HisE(L ) 2 + SYSREF DIV.
WA % 4 4 KR EER 4 B4
- XA 2 RS, SCFF 2. 4. 8. 16, 32. 64 Al
OUTA 7 ¥iizs CHDIVA 2 128 128.
- XA 2 R Aes , SCFF 2. 4. 8. 16. 32. 64 fll
A B J\XZE | 2 E’]%:ﬁj M. ’
ot OUTB 4 4iis CHDIVB 2 128 128.
KT 5.65GHz i , {#i fil& 5 4igs. 5.65 - 11.23GHz
0t FiEHl 45 22600  |if  FLEEE VCO. 11.3 - 22.6GHz I , i (5
=,
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1

7.2 ThEETTHEE

o~
[eYe} ~ 608
00 O oo 89«x
8 5 . 2325599333
o e = 2 89 2 B gss
> o o< >> @ o oM
1 | O o e e
2 2 I
+{» RFOUTA_P
(Input Path) © CHDIVA ) * 1 RFOUTA_N
MULT = CPG OUTA_PD
2 OUTA_PWR
0SC_2X 2‘ EXTVCO_DIVN\"—/ _*_ FCAL EN DBLR_CAL_EN MUTE
—
OSCIN_P — } H +1,2,.4005 & [\j x2 MUTE & Supply
OSCIN_N —Q INSTCAL_EN 44— VCCBUF
PLL_R_PRE INSTCAL_PLL_NUM INSTCAL_DBLR_EN PINMUTE_POL
INSTCAL_DLY v
- CHDIVB » RFOUTB_P
b TYPE INSTCAL_SKIP_ACAL P |
D Lock - +2,48,.,128 =
Detection | LD_DLY S
» RFOUTB_N
OUTB_PD

A SYSREF_REPEAT TEPWR
Modulator SYSREF_DIV_PRE SYSREF_DIV SYSREF_PULSE OuTB.|
PLLINUM

o - B SysRef | <K—5RREQ_P
PLL|DEN 24,8 +4,6,8,.. 4098 |"E”| Geneftion —SRREQ_N

MASH|ORDER ~ PHASE_SYNC_EN

Veenie — rb_VCO_SEL
rb_VCO_CAPCTRL
Register rb_VCO_DACISET
Readback | rb_LD
rb_TEMP_SENS

MUXOUT «

EXTPFD_DIV

CS#—| MASH_SEED MASH_RST_COUNT
SCK —MSP!I Interface ok —3 » SROUT_P
SDI . Programmable Re-clocking
Phaseme Creon =
CE —P¥ Chi JESD_DACx_CTRL » SROUT_N
Chip Enable X X TS

VCCMASH
PSYNC

7.3 fFMETL A

7.3.1 RGN

OSCIN 5| I VE 2 (R RN o 2 AN T, 75 ZAE 51 AL F S il & H %% . CMOS I #hak XO 1]
PAIKZN S OSCIN 5l . B SCFRRZ BN , MITE 25 5 mtERE RS Bha4F (B0 T1 ) LMK R 51 Bha
) #E#z. BT OSCIN {F5 i HIE VCO MR 8h , ITE VCO 5 ERHERS |, 4 4I7E OSCIN 5| i L it inid&
MRS .

7.3.2 ABR

ZH#EH—1 OSCIN f%47i#: (OSC_2X). R Fin#iias. fE4ias (MULT) fil—A R 504l 8s 41 . OSCIN {547
#% (OSC_2X) " LIk OSCIN #infs . R Hisr#iae (PLL_R_PRE) fll R ja/M4ias (PLL_R) ¥1f 2045 , s
188 (MULT) mIREAT R0 I8 NI 2% 00 B 102 ek B Kl 7 A i ml b8 s A O A 24302 . A 7 R 1 TF A
PRI 28I fpp

fpp = fosc X OSC_2X x MULT / (PLL_R_PRE x PLL_R) (1)
7.3.2.1 A B2 54148 (OSC_2X)

OSCIN f58#s 7] T4 N EEEATR BN | B iTis 500MHz. iZ A SAs S g b /> & e s | mr BT 32 A A
DN FRAR LASRAT LT AL G 7 O B S 2 W AR A A I SR NS, PLL ARG A5 (P i A5 B 0 - i
MM BRAEEIas I, A — S S S

o fEANEEH AR B |, SN S B LTSRS B R B R

o HEHEERER 50% , HAEe AT .

o AE N RN AE S8 PLL DA KRR 25 R 5 DR B AR L) 1dB . {HS2 B i RO AR ST AR I 28 4 25 45 K 1K) PR 0 b
HTX—E.

7.3.2.2 R #i##i#% (PLL_R_PRE)

U A AR T ] AR SRA S (MULT) B2 R JE 20 S B AR AR R, MRS R 173 B as B IR A2
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7.3.2.3 A FFERIAFEE A% (MULT)

MULT W] F FR2 Sl AH Ak I 2 5914 DUIE % 38 400 ok k. sRvhs fovrsfell 3. 4. 5. 6 Bl 7. AT AIRIASN
AL R I

A gRRER TS AR A RE S B N BR A AT 2 [ A
o AR NTRVE S PLL A B AIRL 8dB 5 e T RMRAREL , AR PLL M
* 3 VCO MR AiL OSCIN SR Bt , ml g fef A\ Reikas HA .

7.3.2.4 R #%i# (PLL_R)

R J& 23 4 4 AT 3k — b B B 2 20 S A ARG DU #4558 . PLL_R=2 I, %20 45 %8 i B K A% R 1 )y 500MHz.
PLL_R>2 i, &4 i B K A SR [R il 5 250MHz.

7.3.3 PLL fAALAE M 23 A1 AT R

ARSI % 25 BUER R 70 S A N 7 B i, JF 7 28 SO IR ZE A B AR IE HIAL , ELRIPIANME 5 AR X 5%
2 FLA 2R FLR AT R B G R B VIR 2 AR ST, NI SR VFE S PLL (A 98 15 S BT 8.1, TMETE
1o o ARAA IS AR R FTRC B R, A A YR B Y8 A L o

7.3.4 N 53 5Ra 43 30457 5 e Bt

TR N e VCO Sl 73 UL A I #8903 (fpp) o IHIE U IXAN S N 23 SREHE R 22 VCO 1%t At
o N ISt BERG  A BOE  4R , A 2 s

Ntotal = Ninteger * NFractional = PLL_N + (PLL_NUM/PLL_DEN) (2)

7.3.4.1 B$ N 455554 (PLL_N)
T T N SRR SR A B A0 MR BT, DR VSR8 O VO M1 17 7E B

AN VCO i, HIEMIH/N N 20515 T VCO WiZ. VCO WIZAIA T fE 23 B T Z AT A 2E —2e 38k
A BRI 2 T VCO WX M SR I B ¥

£ 7-2. NEB VCO KIB/M N 4 5iigs i

e B FINA% | MASH_ORDER=0 | MASH_ORDER=1 | MASH_ORDER=2 | MASH_ORDER = 3
5.65 - 6.35GHz VCO1 12 18 19 24
6.35 - 7.3GHz VCO2 14 21 22 26
7.3-8.1GHz VCO3 16 23 24 26
8.1-9.0GHz VCO4 16 26 27 29
9.0 - 9.8GHz VCO5 18 28 29 31
9.8 - 10.6GHz VCO6 18 30 31 33
10.6 - 11.3GHz vco7 20 33 34 36

X4 VCO |, &/ N i B AN . £ VCO SRk e+ 11.3GHz MItEi T , MWIUET 1% E EXTVCO_DIV infs
VCO FiERxL 2.

£ 7-3. 5MEF VCO s/ N 73 508%

frrn/ ( RFIN 233738 ) MASH_ORDER =0 | MASH_ORDER =1 | MASH_ORDER =2 | MASH_ORDER =3
0.5-4GHz 12 12 14 20
4 -5.5GHz 12 15 18 24
5.5-7GHz 14 18 20 26
7 - 8.5GHz 16 23 24 26
8.5 - 10GHz 20 28 29 35
10 GHz - 11.3 GHz 20 32 33 35
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1

7.3.4.2 44 N #7554 ( PLL_NUM 77 PLL_DEN )

N A8 A5 o Boph 2, T LASZBLAN 1 B (282 - 1) KR BE. A N S 0E 19 B0 20N NEractional =
PLL_NUM / PLL_DEN. ZrBEBEK | %t B9 70 HF e otk 4 . ol a0 , RIEE A fep = 200MHz |, %t 7] DA
200MHz / (232 - 1) = 0.047Hz (¥R .

7.3.4.3 1% 4 (MASH_ORDER)

SR BV B BRI B AT R FE A I EL 24 B . ERS BB O BB RO |, AR ARG BT ) 24 BB
EHERE A . (R, R A S N T 2 M R R R N AR . T 1 BT R I R e AR R B
B, BAREGR T FDEN FIME , &2 %0 PLL_NUM / PLL_DEN 7€ #% )& 2 S I 2 J5 150 B «

% 7-4. MASH_ORDER [ B& 16 45 g

MASH_ORDER fEEGE

WMRARF BB |, MEEE (MASH_ORDER = 0) & M. Bk SR AVFRIL N /53
. WER, BT, AAsEH MASH_SEED 3 tiAifiz .

— ik gsE T o BEEUMIE B BE L, Wk FDEN < 7, U — il € 19T 2 B EoR i
1 B 8% Ko TR BOTHE 2 HEBR , WIKEARAE IR P BORBL , S WP BUK-F BT AU . 2R fop / FDEN
T2 AR BRI 7y BUABOR L PR BT S , — B Al R R AR R

Z i ARt RAFRO A4, iR FDEN &8, WBeA o #Zk i, Huk7E FDEN > 8 H FDEN

A

2 Wi SRR, s A & . W FDEN 363 A | 140 1000000 , 1% 4> $00] A B
(9, B0 SR AT o R N AR, DU AT DA R PR =
3 i {5 FDEN > 9 I . FDEN ASAghl 3 5B | T = B VB 2 2 — AR 3 P e A5
7.3.5 LD 5] 8 e rriil

HUE AR AL T PLL 2B A T80 RS RIS FE 8 . SCRFBUER I —BUA B R SER « UEIR S A A4 vtune.
2 VCO JTHERUERT | IR SBUE B IMIT 4 KT, @R LD_VTUNE_EN=1 , NI ZER 30 4xLD_DLY
ARLAG I 2% . B4 vtune ‘B 5 A6 00 2 i o 2 7 — AN B 22 ) PN 30 | R AR 48, VTUNE 51 L A seBrei s . 24t
B TG I | Viune BUEREIIAK S . KAEIRES A Viune 8 Rl T LAGE S . S gsnt VCO Kk
( ftn 5 A4 B SCERRI I AR e ), EBUE R A T Vitune g

7.3.6 MUXOUT B BiAIE[E

B AT 3R R AR S IS BARE H . af LRl 7 B

1. FTFHIG AR 5 h P A7 23

2. VCO #iERMPIRE (rb_LD).

3. VCO K5 E (rb_VCO_SEL ; rb_ VCO_CAPCTRL ; rb_VCO _DACISET) .

4. WIZIRE (rbo_TEMP_SENS). ffiHILIhRE , 151 E TEMPSENSE = 1. 77230 3 &1 H i ERE
W% [°C] = 0.85 x rb_ TEMP_SENSE - 415 (3)
MEHREEEH £ 5°C.

7.3.7 A VCO

LMX2820 3 — 58 2R VCO. VCO MIFER SN & 3R IR K JE A L 4 o i . VCO St 5 HAb A 11
FeZF RN fuco = fpp X (PLL_N + PLL_NUM / PLL_DEN).

7.3.7.1 VCO 4

N T AR VCO iR I a8 JF R It iR i/ VCO HIALME A PERE | K VCO ST FIRI 70 A JLAS A F B8 . 5.65 2
11.3GHz MBANVEH T ©— MEPRE |, 50 Mas o] LR PR T N IR AR o IX0 5 EEREAT IR B vfE DA 2 245
58 FIT i A RS IR IE A o B RO i A7 284 4m 2 FCAL_EN =1, Bt S BEuE e dk i fE . 75 VCO ek
AR AUFAEA 2 OSCIN {55 . VCO I RA —> A Bl BERHE RE R A AL e, %55 AE RO A fras
WD AR 2 s o SEBLE H A A LA A B e B R TR L o SR SEBIUE R OR A VRS A TCL £ s UM% A1 2>
AU X TR, Br 125°C FORWERGHHE &z 741 VigdT , WAL KRB
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7.3.7.1.1 i€ VCO WAL

VCO 3 2 ] MRS WAZ AR AR AL, | 23 Bl 5 i B AT L 2R A2 4k, | {A3% 7-5 45t T U VCO M ai )
GiLEE R

* 7-5. 5L VCO #25 M

VCO A% Fmin (MHz) Fmax (MHz) KvcoMax KvcoMin
VCO1 5650 6350 84 115
VCO2 6350 7300 94 131
VCO3 7300 8100 123 156
VCO4 8100 9000 132 169
VCO5 9000 9800 131 163
VCO6 9800 10600 152 185
VCOo7 10600 11300 130 151
7.3.8 BEMAR

HIE 7 g b EE AN BAT 2Btk | HiEs |, /£ RFOUTA A1 RFOUTB Z[al 3k, — kil , X AT Ll
VEBST Iy EEIZAT , (HA —ABISMEDL © WSRO — DM ES T 128 M0 SEE , WAL 208 55— AN ik
FXA S (R EIE SR AT DGt ) o VR, S AR N B R A e R AR S A
Y AR it % 1 55 P LA T B 2

A\ 4

MUX RFOUTA

\4

' 7
VCO L 4 +2,4,8,..,128
| 7

Y

MUX RFOUTB

Y

& 71, @&

7.3.9 BB SRS 5%

AR TP E DI T VCO SR i i A , JE7E OUTX_MUX = 2 3. 24 VCO M nfsid , JEA (4
i ) VCO S Skl ity , AR VOB (0.5 % ) o« Oy T HEKIRBE M 0 e i, T VB I8 3 B
O IR IR O IR DA H R T A (1.5X. 2X. 3X...) . HEZEN VCO Kt | mta H shlk it
AT TR IR B AT

7.3.10 i & rhas

H 2R ph AR R A AT ERZEK | 1H 50 Q _Edy HPH B AR AR iZ B E b . AERBARAIR T |, R DTN 50Q &
Y BEREET | A EEPIAR . OUTX_PWR 4ife 5B 1% B R 5 F i 3 R 2 Th 2% B 5
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I
VCCBUF |
I
LMX2820 50Q |
I
N
T RFOUTA_P
I
I
I
OUTA_PWR |
I
I
|

B 7-2. Fi ErraRE

7.3.11 WA

LMX2820 w] L] CE 5] ffizk POWERDOWN A7 b H AW . ZEWTHAR R |, KF 0 S E i o A » {HAE B H
R, REEES s RIE |, 232 R e E SR B AR el U7 gmfE . TN EE LDO th& ok |, Rt
HER , WH FCAL_EN =1, f#i ] POWERDOWN Zif2 77 775 RO K B Hi#E VCO. fEXMIFLT |, Mzl
FCAL_EN =1 FEH 27 Fas RO, IHAILR LDO 7F & A= X A i 5t i b T30 24 1) i B PRSP G SRk P BT A v, )
TFXT T2 RO HEATHA MR AR .

7.3.12 §txt AR HIAR LR 2 Th g

HEHFZIHENT , T2 kR R 2 B i tEARAL . X AL [F) 25 B B R B ok T S s o B 264 . i S [H) 20 ik
PRI FEAS ARG | B4 v LB fE &4 BV INPIN_IGNORE f73K 58 . 24 1m) 5 bk A ™Ak it skt | )
DAZUETE G| 5E R, F-H OSCIN 5] I B AR (i) e ., N — 353 T4 N A AR AR AL [F B 3E 4T T

%,
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7.3.12.1 SYNC 2%/

M=1?

This means the input
multiplier is not used.
In other words
0SC_2X=0 and MULT=1

(%)
i}
>

four % fosc = 0?

This means that the
output foyr is an
integer multiple of

NO
four % fosc =0
?

fOSC-

Only 1 Device?
This means only one
device is involved and
one is not trying to
align clocks between
multiple devices.

YES

CHDIV Bypassed?

This means the channel
divider after the VCO is
bypassed.

NO

CHDIV Bypassed?

(%)
i}
>

Category 1
® SYNC Mode Not required at all
© No limitations on fosc

7.3.12.2 11/ 15%
7.3.12.2.1 f#F{ MASH_SEED f/&4i#

fosc % four = 0?

This means that the input fosc
is an integer multiple of the w
output fouyr.

CHDIV Bypassed?
This means the channel divider after the
VCO is bypassed.

NO NO Category 4

CHDIV Bypassed?

Device can NOT be reliably
used in SYNC mode

NO NO
fosc < 200 MHz

fosc % four =0 0s¢ P
2 ?

n

w

>

ok Category 3

>

© SYNC Required
® SYNC Timing Critical
Limitations on fosc

Only 1 Device
?

n
w
>
NO
four%(M- fosc)=0
Category 2
© SYNC Required
® SYNC Timing NOT critical
No limitations on fosc bt
>
NO

Integer Mode
?
Integer Mode

This is asking if the device is in integer
mode, which would mean the fractional
numerator is zero.

& 7-3. FAFHRER

MASH_SEED FrJUMEH =-A RH| 2% T4 A\ FEHERS i 5 S AAL. W ki% SYNC ik (8! )
o f# i} MASH_RST_N &7 MASH , W ILAHFE NWIGEAIA N EF 46 . AT LAAR 4 MASH_SEED & AHF .

A% (B ) =360 x (MASH_SEED / PLL_DEN/ CHDIV ) (4)

XTI MASH_SEED , A — 247 m 10

* X PLL_NUM =0 B 7] AT AH# , 12 MASH_ORDER 40K T-%
« %F MASH_ORDER =1, {2 MASH_SEED # PLL_DEN K% % 4 4 KM
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« ¥ H MASH_SEED > 0 £ Zetit. 5 PLL_NUM = 0 —&H |, B/ Enfdt. R 5%
TR , eFTEE A E, JEEATLAMER TI PLLatinum Sim T B AERIX Fh 2R

7.3.12.2.2 A& EFMAAE

MASH_SEED FIH4mfe & RN . XREWRERMEERMNB LSIE. FY9EHKRHE MASH_RST_N {78 VCO
B, MArE#E <% E N MASH_SEED. &4 M0 3 W45 K% MASH_SEED F& E NATHE , U #H
MASH_RST_N £ DL 5 il f# F %8 . sh & A A7 55K MASH_SEED # B ANE/NWE , FEEmE
MASH_SEED = , ¥ ¥ N3 MASH_SEED (1) R {HE

7.3.12.2.3 AR RS R E TR

AL [R5 A& R AEBREAS b F ) SRR AR B B 1B A5 45 5 m AR I FE A 00 T SRS AH AR AL R R R2 . (H2 , 7R
PRI FWRERRE T , WTREH BT — A A GRS AR R . BT RSP —8 , —m
AR K AT BE 2 R VCO ReEIE S T ANFIR VCO WX AIHL A S , X RE I AXUE A, KZ9H 10ps A2
fho WNHIX 10ps ZANATHCHT |, B4 AT LA fd B 25 T B P RS HE 1T VCO e ER 58 A4 B VCO KAHER IR E .

TR SRR R IR TR BT S, WTREZION 60ps. X FPEBAE R Y 2 7 v LAf# ] MASH_SEED KAk . @it #3514 1 4k
RS LE +2.5ps/°C 5 N AR4L |, (H R — LB AR b 8 2F T B LG AR LIRS | I IX BTN, B2,
AT DU AS A 280 B — S 4ER | 3F BT LUEE MASH_SEED AR 4 5ok B A 1% . 4 A BRI | XA A&7
i AU i B A2 B )

7.3.13 SYSREF

LMX2820 m] LA —N5 fout [FI2PHT SYSREF fiHi 55 |, FFE B I wMAEERT . ZHH vl LU A kif . — &%)
Jok b B S () ik i . EAE ] SYSREF Thig |, a4k PLL &+ SYNC f#20 H PHASE_SYNC EN =1,

SRREQ_N
SRREQ_p:,J> >
SYSREF_PULSE_CNT
SysRef Pulse c— SROUT_P
Generator Re-clocking vm_ﬁ
Circuit 3
SYSREF_DIV_PRE SYSREF_DIV i—) SROUT_N

From VCO —DI +2,4,8

+4,6,8,.. 4098

SYSREF_REPEAT
SYSREF_PULSE

finTerpoLATOR

2 Programmable
Dela

JESD_DACX_CTRL

K 7-4. SYSREF ThEE /A

SYSREF #$it:f#i /] SYSREF_DIV_PRE 7 #itds K4 % finterpoLaTore 1% 1%t SRREQ 5l I ETHEAT
PEAEAT EOBT I . AEFERLATS  finterPoLaTOR SHE—PFRLL 2 x SYSREF_DIV PLAE A FR A B ik 1 S ik
A LA JESD_DAC1_CTRL. JESD_DAC2_CTRL. JESD_DAC3_CTRL # JESD_DAC4_CTRL F*f &L i it
ITgifE. BRI E B — RN, By “SysRefPhaseShift” |, Al LR HAFRERS o 187 () S5 A R
URZETN 630 FERIGKHIA/A

SysRefDelayStepSize = SYSREF_DIV_PRE/(126*fyco)
% 7-6. SysRefPhaseShift 5 JESD_DACx_CTRL

SysRefPhaseShift JESD_DAC1_CTRL JESD_DAC2_CTRL JESD_DAC3_CTRL JESD_DAC4_CTRL

0 63 0 0 0
1 62 1 0 0
0 0
62 1 62 0 0
63 0 63 0 0
64 0 62 1 0
0 0
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% 7-6. SysRefPhaseShift 5 JESD_DACx_CTRL (continued)

125 0 1 62

126 0 0 63

127 0 0 62 1

0 0

188 0 0 1 62

189 0 0 0 63

190 1 0 0 62
0 0

251 62 0 0 1

ARERJEINA SysRefPhaseShift [t /IME S HEAERARLKERS o ) gD , FTRES B —FPIRGERLN. |, B ERK ZEIR
FEIRELAR B B A0 JEIR o X PP IR e AR RS E B T fyco A1 SYSREF_DIV_PRE.

7.3.14 PUE VCO K
] k> VCO IHERT Bl ] . 38 7-7 B/n T VCO RUER — A& ik
£ 7-7.VCO Bef2kAY

REAESRA i

- F P AR ST AR (T R sk v VCO ek , B 45 E 1) VCO_SEL. VCO_DACISET #il VCO_CAPCTRL {854
S VCO KAk ik .

A FUSRRAAL |, fEAG A FCAL_EN A2 /i , FH ARG B3l & b s 2 (018 VCO 4% (VCO_SEL). #is

" (VCO_CAPCTRL) FIESE (VCO_DACISET) $&£BtHI4A 2 st
FA s VCO A% (VCO_SEL). 1R fE¥%E (VCO_DACISET) flsiity (VCO_CAPCTRL) , 3 Fah& B M.

FE4AH ) BTG 2 1AM ZE AT SMHz 3 BAER—A VCO A% E , F AT DU 28 PESR A D X A i 2 ) AT AT A R 4 B
VCO TgfE Al Capcode.

RV B 2 FH XS AT IR, DA BRI e e . RBRER 38 el T DA RO A e AT R RO i) VCO Rt

7.3.15 NEM (X TEHFHE)

MM (WA “Frarfeas” ) RIFHPA X ZA A28 T AR | BT EILRER . R 52 RO A fE2H
it REHFABR AN MRBERBELEMEFAFTEZRTFAEESN, XHERENEH. 4
DBLBUF_EN = 1 i , ALl F & 5 8 A - PLLLN. PLL_LNUM. PLL_DEN. MULT. PLL R.
PLL_R PRE. MASH_ORDER #I! PFD_DLY.

7.3.16 ¥ HiEE 5 A = ok

AT LLEF MUTE 5 B0 6 H 22 b g 047 0 2 BRI #9350 I ME AT @ i PINMUTE_POL A #4740 f% . 24
W EEN , PLL ARERBUEIRES , BILXATHTHEZ &R Untaient 8. EFFSHH R PLL Tl
REm A, HEWBUEREME. S EH SN | AFENES SRR , IF Bl LUl 50T et — 55
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FPGA

SPI1

SPI2

Q@

MUTE &
LMX2820
(PINMUTE_POL=0) —
—>
MUTE = Output
LMX2820 -
(PINMUTE_POL=1) 9
RF Switch
0SCIN

B 7-5. mHEE I W

7.4 ZRFThEEAE
LMX2820 A /AP AAE 2, | ml ARk B8 FH N 3 Ah 5 VCO |, ALK VCO % Hi &3 B A A A6 I 28 1 = FP AN [
Ko
R 7-8. BHTEeEAILE
VCO =, RS R
1A 2 5 H 38 VCO , JEH VCO 75 P 3 S ik B R Akl 28
s PEDIN 385 fiiFl A # VCO | mﬁm@mmﬁmmw%@u PFDIN
RFIN 4h 3 bt P VCO |, i S AR A B8 47 F A % B RFEIN 5]
Ji o
KT RS | SR AR | AN VCO T BEAE S H P 3
1A 0 2 VCO B U R e P A . ST LS A 428 VCO Skt
MBS ER S | UL AEAE AR 7 R T L AR 3
e HLiB [, A0 VCO T LG AN EAR G R — R ] | AR AR 1
PFDIN 4k 5 it FAREIEFS . TSR 7 B M AR YRS VCO A Ak 7540 R FH B
.
RFIN 4h i b HFASMEG VCO |, it AR AR B8 HE 47 R A6 5t 3 RFIN 5]
.

7.4.1 4 VCO BER

LMX2820 1] 54M5 VCO —ie i [l |, (HisEE

AR g |, 1 SYSREF ThREMI AT DL, Fofif 52 H R r)

BRI EIEZN 2.5V, (HIXX T K28 VCO R EANE K. Atk , @UUERAIRIER S | & DUE B R
FEARERAE 1.2V AR E R AL s L s . S VCO #iZim T 11.3GHz , M Fifdifie EXTVCODIV £ , 15

TR
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180
—W\——> Output

CPOUT
RFIN
VTUNE

OSCIN_P—]
0SCIN_N—]

RFOUTA_P

+2,4,8 8
2k RFOUTA_N

x2 MUTE

Lock

+2,4,8,..,128 RFOUTB_P
RFOUTB_N

A
Modulator

MUXOUT ¢

— SRREQ_P
— SRREQ_N

SYSREF
Generation ﬂ—» SROUT_P
- SROUT_N

CS#
SCK
SDI

Digital
Control

+ 33

Phase Sync

CE —

PSYNC

&l 7-6. 41 VCO &5\

{EF 4N VCO I |, WZF5h ¥ & PFD_DLY 7, W5 7-9 iz~ X T4 VCO WTEN , AN EX XA T 3T %
. FEH PFD_DLY _MANUAL = 1 A #5F-5h 1% & PFD_DLY.

+ 7-9. 4% VCO #A K PFD_DLY_SEL # &

frein/ ( RFIN 235538 ) MASH_ORDER =0 MASH_ORDER =1 MASH_ORDER = 2 MASH_ORDER =3
0.5-4GHz 1 1 2 4
4 -5.5GHz 2 2 3 5
5.5-7GHz 3 3 4 6
7 -8.5GHz 4 4 5 7
8.5-10GHz 5 5 6 8
>10 GHz 6 6 7 9
7.4.2 SR RSN 51 B

LMX2820 il FH ;o a] DLk B8 FH A1 56 TR A0 2 FN -3 6F VCO # R 3E4T 1640 | LLokss PLL WS . %85 ] DLiE
RFIN 5 PFDIN 3| 4\

7.4.2.1 PFDIN 3} 35/< (7P
PFDIN 5] il 7o VF£E 258 B TR AT 285 VCO SR HEATBEA |, LASRIS KA N 2 4188MH . EXTPFD_DIV R VPR 43 4iE
P31 1, DASRIS R T REMRAAHALME A . {8 PFDIN 5| IR , FZ@E % E PFD_SINGLE = 3 3kJ/5 H 5 PFD #%

Xo BLEN PLL 85 N EFFKL) 3dB , (HAT DU S B s — BN P2 1. WRTGVER R AR N 00 es | 1575
JEAEH] RFIN SIS IEAT o N S BasE (2 PLL &5 RECR 2 PR
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100 MHz

-x2 L
00
PFD Filiar
10 GHz
200 MHz | q
S 1/8 '

7.4.2.2 RFIN S8R #E =

RFIN 5 JAE AT AT SCVFRUR AT N ARG . 24 S50 B vy B B2 0 J0 o UL BRI, 3 A9 7 LY

1600 MHz

3 10 GHz

& 7-7. f#F PFDIN 5| IF1 38 VCO HIFMIB R 15t

4% PFDIN 51 JIH] - Ah i S st ARRE A8 F 3 PFD 455K,

®_

100 MHz

PFD

200 MHz

10 GHz

Loo
Filte‘l)' @

>

[} 10 GHz

=0

8400 MHz

112

<

& 7-8. f# F RFIN 3| IF1 958 VCO BIAMER & 5t

RFin

o

7.6 GHz

XA
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8 L ANSEHL

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER
8.1.1 B RAMERI KI5 B
FERMER | FRAESFHBIFTE 5. 2 8-1 W8 T ey b FRsk e 48 FH 1) 51 B

& 8-1. AEE AR5

LitlZ 51 BRI 8 B
LA 50 Q HUBHHE 5] IS AR A
[T 9N OSCIN_N GND. Jy T 3R{3HALAk L, SR E OSCIN_P #1

OSCIN_N [ FHHTRZ 1ZAH B,

K 5| R 42 B AR R A5 i {8 P i ks ALK 972

RS Y RFOUTA_N , RFOUTB_N o RIEH NI A BT 50 Q HH
o AN T IRERA W
ARAET BN RFIN. PFDIN. SRREQ 5|/} SRS AT DL o 2R AT LA rh e b
AP A RFOUT 5|, SROUT 3| SESIITT BLE S o A2 T BAZE R R A
ARAE T 51 LPNG]Y ! Kokl

8.1.2 SN BR IR B

LMX2820 75—~ 4 e (AN IR e i %, FF Hol LUE T PLLatinum Sim #HTACE . T LMX2820 kit
M VTUNE 5| HR4NERIREPTR EE ., XTF=praEsids |, Zprmoctt C3 £% , X+ Mrignkas , ZHPtHo
£ C1 S, WREZIIHIFBERBESEDA 1.5nF , N VCO AR ME K L v RERRIT HARE . Wi ez i/ |,
100kHz & 1MHz X3+ ) VCO FEA7 M5 2 BEAK . 1A N EEIR VTUNE 5] JcE .

8.1.3 i F BT i e v

RIS AR HE Fo VR 8 176 2.5us WPRIERGHE VCO |, kB R R B E ( rb_VCO_SEL. rb_VCO_DACISET.
rb_VCO_CAPCTRL ) . — HX/MEFHERWIGEML |, IBARKA 03 VCO SR T . s b)) |, 752k
TR L, (X B YRS I YR |, W BB RE . DU R EAN B T e 58 st A

1. ABFIEEINH.
2. %} INSTCAL_DLY =ty * fogc ( A7 1 MHz ) / 2CAL_CLK DIV BT 9T o tory A2 BV RS HE T 75 8 N T 5
FETF 50 3 EA e E HA
% 8-2. W sE BB B It
§|W 3HEA PLL 1/f @E%ﬁ %’J\ toLy
0471 F 1dB 25us
c 0-1dB 2.5us x C/(0.47 uF)
47uF 0dB 25us
3. XTHTEPR R Z7 A7 R1 B T4
« % H INSTCAL_EN =1, ¥ INSTCAL_EN M O V13 1 FEfE S E E IR RUER E , R ESRFLIET
—fEH FCAL_EN =1 X} & 74% RO #H47 gmAE T A2 Al ik &
o RS A A RS % E INSTCAL_DBLR EN =1, S HEE N O
4. WM N 5.65GHzZ.
5. %] INSTCAL_PLL_NUM = 232 x (PLL_NUM / PLL_DEN) BT 4 f% .
6. ¥ FCAL_EN =15 X RO PAA: sliic e 13
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7. ¥ FCAL_EN =0 5 A RO, fli g8 %] 5.65GHz

8. SERFBUE ALy B

DUAE , B SRR AT A AE R e AR LA M 283 EAT W AR A . R AR AF RS R riIR | SRS AR AL A DU 25 1
AR R AR | A4 5 S A0 % o ] DL B R AR v SR S ik o TR B RS HEWT 26 10 JG SO AR | 1 HUT LR
AR

1. 5N INSTCAL_PLL_NUM. PLL_N. PLL_NUM. PLL_DEN KJ{#.

2. 5N RO LMik##E (DBLR_CAL_ EN=0, FCAL EN=0) .
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8.2 LRI

VCCBUF U1 c1o RFOUTBN
T R22 24 5 1
VCCRUF PSYNC PSYNG
R23 0 33 12 01pF
e VCCBUFD SRREQ_N SRREGN .
C11 C12 ==C13 ==C14 3B Jip SRREQ_P ol SRREGP =
TuF 0. 1uF TuF 0.1pF
l I_ I I_ MOROUT 23 I MuxouT RFOUTE N |28 c1s RFOUTBP
YCC = = = = VCCDIG RFOUTE P |—28 |1 1
5 R24 |
Ay e . I {vcenie o 0 !l -
R 0 [ s MUTE MUTE W
9 YCCCP . L
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LMX2820RTCR Active Production VQFN (RTC) | 48 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 LMX2820
LMX2820RTCR.B Active Production VQFN (RTC) | 48 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 LMX2820
LMX2820RTCT Active Production VQFN (RTC) | 48 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX2820
LMX2820RTCT.B Active Production VQFN (RTC) | 48 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 LMX2820

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

LMX2820RTCR VQFN RTC

48

2500 330.0 16.4 7.3 7.3 11 12.0 | 16.0

Q2

LMX2820RTCT VQFN RTC

48

250 180.0 16.4 7.3 7.3 11 12.0 | 16.0

Q2
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMX2820RTCR VQFN RTC 48 2500 367.0 367.0 38.0
LMX2820RTCT VQFN RTC 48 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RTC 48 VQFNP - 0.9 mm max height

7x 7,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224601/A
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PACKAGE OUTLINE

RTCO0048G VQFNP - 0.9 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
&]  ——
PIN1ID—T
| | 7.1
i i 6.9
i 1 @e7s)
_ T T T T T T T T T T T T T T T T T T T T T°7T l\/&_
09
0.8
' |\
(0.2)]
+.,0.60
4X 45 X004 T h; | » EXPOSED
L/ UUUUUUUUUUUY THERMALPAD
- - N (25
= | =
- i d
) | d
) | d
SYMM 49
4X - =20 " +— - — S J5.7+0.1
- | =
' ) | d
) | d
P ‘ ot
- I ! J_(] H
@zl nnnnnanaannal| Logom
SYMM 05 0.1® [c|B|A
PIN 1 ID 48X —
(RO.2) ¢ 0.3 & 0.05® [c
4224759/A 01/2019
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.

i
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EXAMPLE BOARD LAYOUT

RTCO0048G VQFNP - 0.9 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
as.7)
r (1.35) (1.25) T
48X(05)1<HHW 87
020 3 B%B giud oo 1
1 | ‘ |
_*7 | qJ _ *[—U _J36
| |
e | ‘ | (15)
44X (0.5)
t -3 O O ﬁ) O —® -
Cb ‘ Cb (1.35)
symm (1) 49 D
<t—fﬁﬂo——ae———(a———e——%}—T——i
D + D
) O ® O O
(¢oz)WA4~//’7fif;A | [:ﬁ]
TYP !
- 4} -
12 | ( TJZS
mare | BB BRHAER G
! 13 ‘ I
\ SYMM |
| |
-~ 6.8) -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X
0.07 MAX 0.07 MIN
ALLAROUND’1F ALLAROUND’IF
METAL \ SOLDER MASK
EXPOSED—_ : OPEMNG
METAL :
EX?AOE%{EA? \SOLDER MASK :\ XMETAL UNDER

NON SOLDER MASK

DEF

(PREFERRED)

OPENING SOLDER MASK

SOLDER MASK

INED DEFINED

SOLDER MASK DETAILS

4224759/A 01/2019

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
RTCO0048G VQFNP - 0.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.675) «T——T (1.35) ﬁ

48X (0.6)
ﬂgguﬂg&u{gg&uﬂ %%%%% .
44X$(° 5 g Q ® CL ‘ ® ‘ O % 7
| | “
SYMM[:_’_]%494}®490+%>§ oo (6.8)
./ | '
g ‘ D
ETAL lO——0 © ®) O CD :
TYP 12 CD | ] £ i % 21:x (T 1.15)
wore | 0G00600000001
i ' SYMM |
B 69 4

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49:
65% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:12X

4224759/A 01/2019

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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