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& 5-1. E#8KE (continued)
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PFDIN 48~ ¢—K w7 - —K NEE VCO ©) 455
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lccPOR R —F v Dy MBI 234
lccPD RT—5 i 10
ATHEF 732
OSC_2X =0 (¥ T ID/ A /3AZND) 5 1400
foscin OSCin D AFJAB# OSC_2X = 1 (¥ 7I04%0). 5 250 MHz
VTN R AT Ty
Voscin 0SCin AT © bddisidiavlaits 03 Sl [V
FEBA TNy T 7 0.1 1
fmuLTin ~VFTTAY DN B MULT = 3 30 70 My
fmuLTout ~IVFTIAY O B 180 250
PLL
BT 400
fep PR R o> JE i 3k () 1 RBLO 2 RZE T 5 300 MHz
3 WA 5 225
CPG =1 1.4
CPG =38 2.8
IcPout Fr— R T OEH CPG=4 5.6 mA
CPG =12 8.4
CPG =15 15.4
PNp 1 |EH{EEIIZ PLL 1/ /A X @) 134
PNpu p | CAUESHUE PLL /A7 BT v ©) -236 dBc/Hz
- 7@ YT L (10 236
fREIN RFin & A JJJE %K 1000 22600 MHz
PreiN RFin O A /)% -10 5| dBm
RLre RFin U#—> 0% 2GHz < frei S 22GHz -8 dB
frrDIN PFDin ® A J)JE % 20 2000 MHz
VPFDIN PFDin AJJ&EE 0.2 2| Vpp
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fvco VCO JEH#K 5650 11300 MHz
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3.15V S Vg £ 3.45V, -40°C S Tp £ 85°C, BEYEMHIT Ve = 3.3V, 25°CTOHLOTY (RRZFRIR D72 BRY),
PRGA—F T RNf: R/ME  EYEE O BOAKfE| B
10kHz -77.0
100kHz -110.3
fuco =6.0GHz  |1MHz -131.9
10MHz -151.0
100MHz -159.5
10kHz -76.5
100kHz -109.3
fuco =6.8GHz  |1MHz -130.7
10MHz -149.8
100MHz -159.3
10kHz -75.8
100kHz -108.5
fuco=7.6GHz  |1MHz -130.2
10MHz -149.2
100MHz -159.2
10kHz -74.7
100kHz -107.6
PNvco BHL—7 VCO fifil /AR fuco = 8.4GHz  |1MHz -129.4 dBc/Hz
10MHz -148.8
100MHz -159.0
10kHz -76.0
100kHz -105.5
fuco = 9.4GHz  |1MHz -128.0
10MHz -147.4
100MHz -157.9
10kHz -75.9
100kHz -105.6
fvco = 10.2GHz | 1MHz -127.5
10MHz -146.8
100MHz -157.6
10kHz -75.4
100kHz -104.4
fuco = 11.2GHz  |1MHz -126.4
10MHz -145.8
100MHz -156.5
fuco = 6.0GHz 95
fuco = 6.8GHz 108
fuco = 7.6GHz 131
Kvco VCO 41 fuco = 8.4GHz 140 MHz/V
fuco = 9.4GHz 149
fuco = 10.2GHz 156
fuco = 11.2GHz 139
foscin = fpp = 100MHz,
tvcoca VCO D3 U7 L — e ] ii‘r’f;jl&l: jf;"'i ?Fjﬁf/tgfﬂ? 25 us
VbiasVCO E /12 0.47uF D=5 %35t
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3.15V £ Ve S 345V, -40°C < Ta S 85°C, 5 UEffIE Vg = 3.3V, 25°CTOHD T (FHTFRODZRRD),

RGA—H T ANA: RAME  BEEE ROCiE| BfL
0 e VU VCO DfFxU7L—arial, "
U AR FERT (1)
|ATCL| HASNDIEERY 7 -40°C Ta <85°C 125 C
RF 5
four RF H1 8 45 22600| MHz
fOUT =22GHz
POUT ‘/Vﬁ/biyl‘ﬂj)‘}%}j (12) fOUT =11GHz dBm
fOUT £ 5.5GHz
Hqjo 1/2 Fie (19) fout = 2 x fyco = 22GHz -45
e four = 2 % fyco = 11.3GHz~ ]
Harz 302 W 22.6GHz 65
OUTX PWR =7
fyco = four = 11GHz 20
H2 2 I fVCO =11GHz, fOUT =5.5GHz -35 dBc
four = 2 X fuco = 11.3GHz~ 25
22.6GHz
e fVCO = fOUT =11GHz -20
H3 3 Wi
f\/co =11GHz, fOUT =5.5GHz -10
fOUT =22GHz -32
Ao —MREO L&D -
PMUTE JILTUR I E S (12) fOUT =11GHz -32 dBm
fout = 5.5GHz -53
tMuTE MUTE DA #—7 LI four = 11GHz 200
ns
tunMUTE MUTE OF 4 Ax=—7 VB |fout = 11GHz 200
. N % fOUTA = 11GHz, fOUTB =5.5GHz, -
isoCH T VMR OUTx PWR =7 40 dBc
PrAaEH
foscnSYNC | OSCIn DATARHL SYNC | ) o 5 200 MHz
f$&
T VBN A B —T AR (CE, SCK, SDI, CS#, PSYNC, MUTE)
VIH ngh V““/I/]\jj?é:j: 1.2 VCC v
" Low L ~L A J1EEE 0.6
\ CS#. MUTE, CE 25
IIH ngh V/\/I/]\jj%{jﬁ
SCK. SDI, PSYNC 70 pA
I Low L~V A J1 BT -1
Vou High L~V HI )BT AR = -3mA Vee-05
MUXout, LD - \Y
VoL Low L~yL )& ARTE = 3mA 0.4

fOSCin = pr = 100MHz, fVCO = fOUT =11GHz, POUT =0dBm, OSC_2X =0, MULT =1,
fOSCin = pr = 100MHz, f\/co =11GHz, fOUT =5.5GHz, POUT =0dBm, OSC_2X =0, MULT =1,
foscin = fep = 100MHz. fyco = 11GHz. four = 22GHz. Poyr = 0dBm, OSC_2X = 1. MULT = 1,

fOSCin = pr = 100MHZ\ fRFin = 11GHZ\ fOUT =11GHz (é’*iim VCO 75’1:))\ OSC_ZX = 0\ MULT = 10
fOSCin = pr = 100MHz, fPFDin = 2GHz, fOUT =11GHz (M‘%K VCO 75"5)‘ OSC_2X =0, MULT =1,
OSCin ANEEDERIZOWTL, [TFVr—ar wriar 2B RUTIZEN,
VCO JEEEMENG A N T /514 D e/ IMBIC K> THEAR R R O JE A HIBR SIS rTREME S BV £,
RV —7 Hig a2 i L L AL — L —hO 7Y — 72 OSCin (555 TRIE. /A AFEERT BEIRO /L — T HIRE IOV T, PLL /A2 &R

DIINTET ALLE T :PLL_Total = 10 log[10(PLL_F1at/10) 4 1g(PLL_Flicker/10)] 'p| | Flat = PN1Hz + 20 log(N) + 10 x log(fpp). PLL_Flicker
= PN10kHz - 10 log(Offset / 10kHz) + 20 log(fouyt / 1GHz),

9)
(10)
(11

foscm = 100MHz, pr = 200MHz, fyco = fOUT = 11GHz,
fOSCin = pr = 100MHz, fVCO = fOUT =10.999GHz, 53#5 50 = 1000,
R DORAIIIT > TOER Ay BRIV RIES N TN ET, FFRIRERVZ M, AT A AR E T 0 s I3 73, ZOMRE

RUZEDRRAEL TOH TR T30 $ 5 LIeKRT AL Ay ZIRBBICHERF CELIRERY 7 M B R L, FFAIRER) 7 MR EICE->T
T2 ATREME DS D | AR T SAAOHESEEY EFEIHA OIRE ICIX S E A,
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(12) RF 7187 - L OEHELTRIEL, REEADOE 1L 50Q ¥kl E97, FEHICOWTE, 77V r—var & 7var 28R TEE
W,

(13) 120 RF HINT 774772856, JSO-51-471/6S NFU & HL CEB CHIESNE T, SIS CTOMNE DIINELT DM
WL, R R my M S IRL TN,

6651 IVIUEH
3.15V £ Ve £ 345V, -40°C = Tp £ 85°C, HE¥EMEIL Ve = 3.3V, 25°CTOLDO T (FRIZEEIR DR RY),

RGA—H \ FANEH | BME AWME BKE| B
VIT WAV B —T A RADEEABZAI YT
fsck SCK JE W%k 1/ (tewL * town) 40| MHz
tce SCK 725 CSB Low £ TODHEH 5 ns
tcs SDI 75 SCK Tty b7 7 I 2 ns
tch SDI 235 SCK ETOAR—/LRIRERH] 2 ns
tcwH SCK VL AIiE High 10 ns
tewL SCK 7L A1iE Low 10 ns
tces CSB 75 SCK £TO&y 7y /¢t 10 ns
tewH CSB /LA High 3 ns
VYT N A B —T = AADRHHLEAI Y
fsck SCK JE %4k 1/ (tewL * town) 40| MHz
tce SCK 725 CSB Low FTOHHEH 5 ns
tcs SDI 736 SCK £TCTh&y Ty 7] 2 ns
tcH SDI 735 SCK £ TOaR— /LRI 2 ns
town SCK VL AIE High 10 ns
towL SCK 7L A1iE Low 10 ns
tces CSB 7°H SCK £Ch&y b /i H 10 ns
tewH CSB 7 YL AIE High 3 ns
too SCK 75 MUXout ETOIZALIREH] 10| ns
SYNC B3X* SYSREFREQ # A3/
tcs v b 0SCin £TOR YT > 7 iR 25 ns
ten £V OSCin ETOHR— /LRI 2 ns
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6.7 KRBT

Pnase NDise 10Uk Rer 200U/ He

Carrier 6,00BA02012Hz __1.7971 dr

T:]A[kAz  -107.J6223 dBc/Hz
2t 10 kHz  -116.4085 dec/Hz

000 3i 100 kitz -119.7643 dec/nz
4% TmMz  -126.0817 dec/Hz
»5: T0 Mz -150./0305 dBc/Hz

o 6: 40 MMz 1585167 dec/ke
7t 05 MMz -150.1242 dBC/HZ
X start 10 knz

B Stop 20 MHz

Ceter 10.005 wHz
Span 10,05 Mz
60.00 == ===
nalysis Range xi Hand Marker
i e ¥: Band marker
60,3662 dac / 13,69 MHz
1.35584 mrad
77.6837 mdeg
60,00 RMS JiTTer: 35,965 fsec
Residual FmM: 2.10597 kiz

e

7000

-00.00
o
0 e
-1200
00
a0
-150.0

1600 M

1700

-180.0

T ) =) FE=
fout = 6GHz. fpp = 200MHz, 2> % = 36fs, 12kHz~20MHz
6-1. BAN—-TD/A4X

50

475

45

IS
I
o

Jitter (fs)

N
o

37.5

35

325

0 2500 5000 7500 10000 12500 15000

Output Frequency (MHz)
AP 12kHz~20MHz
He6-2 HETvs

17500 20000 22500

Slew (V/us)

B 6-5. PLL / 4 XIBEDIET & 0SCin R)b—L—
EDER

-148 -105
Ta=-40 -106
-107
-150 -108
-109
-110
§ -152 111
g A
-154 )
T 15 114
] -115
<]
iC -156 -116
@ -117
2 -118
Z 458 -119 Measurement
-120| — - — Flicker (Normalized 1/f=-133.5)
: —— — Flat (FOM=-235.5 dBc/Hz)
121 Model
-160 422 ode <
123 p———m——r—
-124
-162 -125 T
4000 6000 8000 10080 12000 14000 16000 18000 20000 22000 24000 1103 2x1033x10% 5x10° 110 2x10* 3x10% 5x10 1105 2x10°
utput Freqeuncy (MHz) Offset (Hz)
fosc = 100MHz, fpp = 200MHz, fOUT =6GHz, OSC_2X =1
®6.3. /(X707 AN T T5 AT HE, PLL JARFERER DTN T LET,
-3. . TS
6-4. PLL / 1 X5
4 3
q
2.75
& 35
° _. 25
T 3 @ -@—@- Flicker Noise Degradation
o T 225 -@—@- Figure of Merit Degradation
=
© c
T 25 S 2
11 =
] 3 1.75
£ 1.5 S ..
s - 2 125
O Flicker Degrade [T}
2 1 FOM Degrade = 1
o o
i g 075
a 0.5 2
2 0.5
0 0.25
-0.5 0
100 200 300 400 500 600 700 800 1000 3 6 12 15

CPG Sgetting
6-6.PLL /A X{EEBDET EFvr—2 - R Ty
4 > D%k
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8 8
75 7
6
7 5
6.5 4
6 3
T 55 = 2
g g
T 45 2 3
g g
S H OUTx_PWR=0
e 35 g 3 OUTx_PWR=4
2 3 5 4 OUTx_PWR=7
3 25 s =
o = Ta=-40 3 ¢
2 Ta=25 7
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
N N . = — c e Frequency (MHz)
VTR OUTX_PWR = 7, SRR E T 1wk 6-8. HHEH & OUTx PWR & MBS
o e 4 - X E'a
55 3 BE 24 . =
6-7. HNHEHLBE L DBIR - i
-30 0
Single-Ended OUTx_PWR=0
Differential 5 OUTx_PWR=7
-36
-10
3 -15
z
P 20
5 48
. -25
E
(]
T -30
© -54
T -35
60 -40
-45
-66 50

69. ¥y 7SEBRICLIEEZDHEAD 1/2

11000

12500 14000

15500 17000 18500 20000 21500

Output Frequency (MHz)

23000

LR

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Frequency (MHz

 6-10.RF HhDV&—> - ORX

PFDIN Sensitivity (dBm)

n
o

n
o

&
S

-35

Ta=40C
Ta=25C
Ta=105C

500 1000

1500 2000 2500 3000
Frequency (MHz)

6-11. PFDIN E> D ANRKEE

3500

OSCin Sensitivity (dBm)
n
o

Ta=-40
Ta=25
Ta=105

. Pzaulil

0 200 400 600 800 1000 1200 1400
Fosc (MHz)

B 6-12. OSCin D A S BEEE

12
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-15

Ta=-40C

-20

-25

-30

-35

RFin Sensitivity (dBm)

-40

-45

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Frequency (MHz)

6-13. RFIN D A HEEEE

-20

-25

-30

Return Loss (dB)

-35

-40

-45

-50

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Frequency (MHz)

B 6-14.RFINDU%—> - AR

135

Actual .
120 | —— — Approximation /

105
90
75
60

Temperature (C)
&

450 470 490 510 530 550 570 590 610 630 650
rb_TEMP_SENS

ITEMiE = 0.85 * rb_TEMP_SENS - 415

4000
Ta=-40
Ta=25
TA=105
2000 /

Delay (ps)

-2000

-4000 J

L —

-6000
0

30 60 90 120 150 180 210 240 270
SysRefPhaseShift

fuco=8.4GHz. SYSREF_DIV_PRE = 8, 27 w7 -# (X = 7.6ps

] 6-16. SysRef iEiE &R RE & DRI%

6-15. BEL > DOHAREL

200ns 2506575 a
@ sy o @ 200V lim>>796.00000s 10k points 160V W@

Edge Search events found: 183 17:58:20
7713 200ns 2418 F DR CIa—hahET,
6-17. MUTE EZ DA T 4 AT —TIVERE

Tek stop

A

-

/

@ sV o 200V
Edge Search events found: 261

Hi771% 200us K3 CI=—MEBRSNE T, L/hESW AC 1o 7Y
T A T EEALTOBEE . DC /AT AL USRI
WEELET,

 6-18. MUTE E DA A & —7 )V B

200ns 2.5065/5 [z Y
J W+v796.0000ns 10k points 160V 17 Mar 2020
17:58:39
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7 SR BH
71 HE

LMX2820 1%, VCO &H 1 F A& % N LT @ PR TR B o0 B 3 B A% T4, VCO 1% 5.65GHz~
11.3GHz TEMEL ., H T A F BLOE 7L AE 5L T, 45MHZ~22.6GHz D #iPH D5 O JE 1 iz =
KCTEET, AIRRITL, 2 DDTRAEE A DOAFTIAYNHY ., B E WG ECxFET, £, v LF
TIAY TR EEBERER D OES THE, AT VT AR CEE T, PLL (3534 N PLL C, & 3 kRETHO7 s
TLAREIRT N o T~ B Sn COET, 080T 32 B hNETTRI T ATE, 1Hz RO REET
W72 BRI AT > T 2 G FEBL T 1/3, 7/1000 728 D IEMe/2 e EH T 9, (0 E I ER Han 1T, %k
£—RTl% 300MHz, #4E—R Tl 400MHz £THHATEETN. N TAAL O/ MELE B THLERHVET,
e AR F I TR FTRE e ST A N B R S A T YA —ar Tl PSYNC BuZ4# LT, OSCIN > & RFOUT v
L EDON AR Z R ERAC TEET, ZOREEITHE. VCO EHZ R RECHRE L, Z<HINWAT v 7T A7
FZFIEECTEETd, BE#HO VCO XXV 7L —raid, BAEEEAAN—TTHLERGD, 03B EN 2R 1L
THT IV r—ar AICERE SN b 0T, JESD204B #AR—h& LT, SROUT /14 4# i L T#E) SYSREF H
FEVERRTEEST, 2O ITE—D OV RAFT-—EHO L AT, HEBOSED BNy PG, 7Fas I M2k
PRE SV IERES BN TR AR L £, LMX2820 7 /34 2% 3.3V B —EIRO A TEMEL £, Mgk LDO I2k->TH
BRSPS SNAT-D | EHERROSE LDO 1A TT, SPI A X —T = A ADT VX)) 1Yy 7%, 1.8V~3.3V
DEFEL )V EHIBENHOET, TAAL v IVTF T TV B EDFPADW S)E, £ 7-1 ITRLET,

RTATNALY. RIVFFS5A4¥. SBRE

Tuyy Varava=5%4 TA—VR B/ME BAME 1#%5
N 0 _ K/ ARDE T %L, (AR RO R % &<3
77 ose.x 1) | TP s s Ay T AR TR S
I ZY R FAAZ L, AN AFTIATRORARR F A4
FIRFA PLL_R_PRE 1 4095 I AT .
IR T AAY R (XL T, RS E T E DB A DB LTSN,
ATRZ N A= F T4 MULT 3 7 AN NF T IAXIFIATVT A& bk 570 BT
¥ F8, PLL /A AL ET,
ZDOTHNAZ DI AT AT, PLLR=2 T
RANR FA5 PLL_R 1 255 500MHz, PLL_R > 2 © 250MHz ¢, #4876, 7Y R
TG EHRL TS,
. > I/ Ny SRR, ZRiiaR OB, VCO JAMEL =27, BI W
N 7314 PLLN 12 32767 | s/ 4 VGO DREIRIZ Lo CHESHLET
N 2%2._1= SR
e ISEOS T PLL_NUM 1 4994967295 | PLL_NUM (3 PLL_DEN J0/h&< B0 EABIET,
N F /314
PR 2%2.-1= DEOYFRET 07T BATHET, 1 06 292 - ETOFEHT
VoK Gan s PLL_DEN 1 . e e
4294967295 | {LEOMICRETEET., EEDOSHTIIHVEE A,
s SYOUHIE 0 735 3 ECOFMPFAT/ 1/ TLTE, 0%
A MASH_ORDER 0 3 7
DEDOIEL _ BT —RNTT,
PFDIN /% | PFD AJI7Z/3 | exrpEp DIV 1 63
2 v
N SR VCO F /31 VCO ¥ 11.3GHz B2 24581, 2 THRLE
ShiVCO > EXTVCO_DIV ! 2 +, TS DEAIE 1 THLET (/S4/52),
1,2, 4 OHEFFR—NET, ZOT v 71T, 2128557
L 5,544 | SYSREF_DIV_PRE 1 4 JEASBIMENTNET, FLFAALZOEEHE 2 x
SYSREF SYSREF_DIV_PRE T,
TSAH SYSREF_DIV 0 2047 WA A 2 + SYSREF_DIV T,
BT A5 2L 4 4 A CFHEDT ST,
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RT1.TNAY, RIVFTS5A4Y, FBBE (continued)

Tayy BT 7ays T4—VF B/IME BRME -2
N 2 DREFIZIDT AL T, 2, 4,8, 16, 32, 64, 128 %
OUTA 7~ CHDIVA 2 128 . YT T T Ees T
7oA FH—ILTET,
SN 2 DRERIZIDT AL T, 2, 4,8,16, 32, 64, 128 %
ouTB N CHDIVB 2 128 A . 2.4.8,16,32, 64,
Hi 7oA AR TOET,
5.65GHz IRV AR ELTIE, Fr /LT AL DMl &
H A JE i 3% n/a 45 22600 NnFEJ, 5.65~11.23GHz (FEH: VCO T7, 11.3~
22.6GHz TiXH X 7% ERLET,
728ETRY IR
o S o a9
o - w 99 8 00 88%
> [} o > >35> X o 0mom
T 1 O o e e
‘ - w | [ [ [ T7
V4 ——F [P RFOUTAP
- VCO Bias and LDO £2,4,8,.,128 =
REGIN ] LDO X3,x4..X7 ,4,8,.., 3
y PG CHDIVA Foumrpo | roumaN
2 OUTA_PWR
0SC_2X :‘ EXTVCO_ DV —/ ¥ FCAL_EN DBLR_CAL_EN
OSCIN_P — 2 _ N T MUTE
OSCIN_N — .’ ' +1,2,..4095 & %EN 2 MUTE & Supply - veceur
PLL_R_PRE INSTCAL_PLL_NUM INSTCAL_DBLR_EN PINMUTE_POL
o INSTCAL SkIp_ACAL crowe T > RFOUTE_P
LD TYPE N Divider — - vecaue S
D 4_ LD DLY +2,4,8,.,128 —

15 RFOUTB_N

OUTB_PD

VCCDIG A SYSREF_REPEAT OUTB_PWR
-1 rb_VCO_SEL Modulator SYSREF_DIV_PRE SYSREF_DIV SYSREF PULSE
rb_VCO_CAPCTRL = PLL_[NUM SysRef —SRREQ_P
~ven” o — + + . 4 ! |4—<
| | Register rb_VCO_DACISET | PLL|DEN 248 4/6,8,.. 4098 2 Generation —SRREQ_N
MUXOUT + Readback o
cadback { rb_LD & MASH|ORDER  PHASE_SYNC_EN
csit—h rb_TEMP_SENS & MASH SEED ~ MASH_RST_COUNT
SCK —SPI Interface] ockine | G » SROUT_P
SDI— . Programmable Re-clocking b
CE —¥ Chip Enable JESD_DACx_CTRL e p— » SROUT_N
z 3 2
Q < >
o~ o0
a E I
o
>

7.3 HRBESKEA
7.3.1 BERIRSAD

OSCIN B>t AT /SAA~D W HIEEA L THERASHET, ANWEE A E—FX AT, B2 AC Iy 7
T ey IRMETE, CMOS 7y 7 E-1E XO 1%, 7V FE5: T OSCIN B 2 EE oxF4, Zlhray s
AN YR=PSHTNLD Tl O LMK 2V =X 7my 7 « FSA R E DEMERES AT b a7 « T /S AL R BT
Bt CxFE9, OSCIN 1 51%. VCO OF T —2arCray s L THERENST-H  VCO OF T — 90708
W72l E(E, OSCIN B A IELWEHE S B2 FIN 20N HD £,

7.3.2 AHh/XR

FEUESZ L, OSCIN 77 (0SC_2X), 7V R F/3A% | =V F 7 F4F (MULT), BLURAS R F 344 TR S
%7, OSCIN # 77 (OSC_2X) i, &\ OSCIN OJEi#5% 2 51 LiF A& Tc&Ed, 7Y R(PLL_R_PRE) X
OARAR R (PLL_R) OF AT ELLE B E DB LT TS, < F7FA% (MULT) 2B EH A2 &EEL T RS
T, VN TF T ITAY BN D HME, BEBERAT VT A2 /NS THZE, I M b E %% EiFs28T
I, NARRR B JEIR K fop 1. 201 THESHET,

fop = fosc X OSC_2X x MULT / (PLL_R_PRE x PLL_R)

(1
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7.3.2.1 AH/VYX - 7> (0SC_2X)

OSCIN # 7 %4 5L A EYEE M E A 2 f5ICTEET (ki 500MHz £T), 20X 7713 /A XD 5/ NRIZH

ZABNTRY, AR &R O JE % LI TR A X2t L, AT VT Az RS 57200 ISR H £, AR g

DA A E<T DL, PLL A/ A XDT Ty MRy BUESNE S, AN SR F T T2 HL&1E, W< D

ZEFEPDVET,

© FTTFATEZONS ERNT UL TRy O T TEIEL T,

¢ Ta—T AP AL 50% (SELSTDUENRDHVET, O TRWGE | AT VT ARHEFITREALVET,

o ANARRZTITEMERT DL, PLL D771« ) A ZRMEREFEED 1dB AR FLET, LU, NEARRE e85
Z BT R, ZOmEFTE LRIV ET,

7.3.2.2 7YY R /Y1 %" (PLL_R_PRE)

TV R FAALKNL, S0l T LA RER~ IV TF 7 F54% (MULT) E720TR AR R F8 X D ASNTR LT AT JE W ED &
FTEBGEC. AN B EE TP 570 S ET,
7.3.2.3 7025V ITNAHPINF T >4 1 (MULT)

MULT %, (7 AER: HEs 0 B 54 7 U CBEEER AT Y7 22 B 57-OICF T, ~ /v F 7747 T, 3. 4.

5.6.7 CRATEET, AJIVTF T IAVEHEIRIL. UL FOREZEBLET,

o Tl IwTNANTINTTIAYIE AT A X T LRI A TEERA,

o Tl IwT N ATV F T IA Y e AT HE, PLL HEREFE S 8dB IR FLEJ, Z4uid PLL /A XDk E Tl
72 AT AR B BT,

o TSI T I ASITILFF I AL, VCO JE A OSCIN JE I DfEHI T WIS AT b R B T,

7.3.24R /Y1 ¥ (PLL_R)

RAR R FAAZNL, JEIR A SO HEs OIS M LUET, PLL_R =2 THEAT2E. ZOTF A X DK
AJ1E PR IE 500MHz [ZHfRSivET, PLL_R > 2 T3 5L, 20T _AX O KJER BT 250MHz (ZHIRS
S

733 PLL M AREE EF Yy — - R T

MAR BRI, R T AAAZE N FAALE DO N Z L, 2 SOESAEN TR 5E T, (RS S T A4
EEREERLET, 2OF¥— R TOEFRIT 7RI 2T IZE A TELDRIRBL ~ I T e s T A R[EET, PLL ©
FAL— 7 BARINE A 28 B CXFET, SOV TIE, B2 ar 8112 TLIEEW, (AR SR Ok, 7277+
T =T T4 NE T TN =N DY TR TRE T,

7T3ANTNAFET S0 aF)VER

ZD5E4 N T3 Z13, VCO JEB Bz AR HE B (fop) 120 AL E T, 20 N 7L X OREHI7257 AE (fa
& N 3JEE) 248258, VCO O JEH N LDVET, G N /3 EMEIE, 2 1R T I EER &4 B T
RRSHET,

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

7.3.4.1 Z¥ N 755 (PLL_N)

LB EI R A AT D720 DR A N 43 EUE O BEAENS | ZEFHES DO RS E VCO O JE I HES<HIR A FEELE
‘aAo

NES VCO 245854 N SR OBEOK/MEIX VCO a7 2o TREVET, VCO a7 D BT 7 et Atk
STV TAZELBHAT-5 . VCO T IZONTOT— AN — ZAO M EIZHE SO CEHE A THYONZY T3,

xR 7-2. AR VCO O&F:/M N 9 E1E

fvco J—Xr—ZD=ay7 | 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
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& 7-2. NEB VCO D&ER/I\ N 43 B{E (continued)

fvco 7—2Mr—2@Ma7 | MASH_ORDER=0 | MASH_ORDER =1 | MASH_ORDER =2 | MASH_ORDER = 3
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

HMER VCO T, i/ N 3 2303702 #8720 £3, VCO AN 11.3GHz KV mv 4 EXTVCO_DIV By et
v RL T, VCO A H% 2 THIDMLERHVET,

RT7-3.548MVCODERNMNNTNAY

frein / (RFIN 551 %) 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
10GHz~11.3GHz 20 32 33 35

7.3.4.2 ¥ N %/E58 (PLL_NUM & JZF PLL_DEN)

N FARAZIT S EAE NG FNTEY, 1~(232 - 1) OHLP L5 HEERTEET, BE N EEO DI
1% NEractional = PLL_NUM / PLL_DEN T, /3 RENKREWEE | 1D REEAT » 713l <7e0 E3, 72212, fep
= 200MHz D4 /113 200MHz / (232 - 1) = 0.047Hz D AT 7 TAL VAN TEET,

7.3.4.3 ZF#5 DK # (MASH_ORDER)

TR OURIKIT T s T~ T N AT VT A BE 5 2 F9, BERIIE, DB REORBENRENIEE | K
JERELDAT VT A e XN —IN @AW ENC T o adSiVET, 727120 MIROERa R T /A X & e/
N 3 JE AR ELRDE T, ZFEOWEN 1 KTVZ WA FDEN OfEIZE > TEY 7 7773 aF /b - AT VT A%
EFHZENHYET, FDEN 1, 233 PLL_NUM / PLL_DEN %% L7-#% D5 RO T,

# 7-4. MASH_ORDER DREIRICBAT BAKEMNEHA RS4M4 >

MASH_ORDER FERICELIR S
HerE—R (MASH_ORDER = 0) 13, 28R 2SR B i L T ET, ZOFE—R Tl N 73
BT —N AL DEE /NI TELF R AHYET, MASH_SEED 23— RO EX1E, HAiFHEZ T 7N TE2

WZEIZHER L TLIEEN,

1 IRAETREE, 5oy BEDV NSV R PLIZEE L T E T, BERAVICIE, FDEN < 7 O34 1 IREHE T

FTRTONBATVT AP/ ET, 55500 2 THRE ARG AIIY 7 777 a) L A7V T A
PDIETEL, TTA~Y AT VT ADL L ED R —RA 72720 E 7, fpp | FDEN OA 72y MIHETT

AV IAT VT AW — TR E2 RESANTODIH AT, ZOT—RBRELOHAIITEME T,

2 WERPHIAT YT ZZOWNWTENTWET, FDEN BEEOEE, 7757 a) /L ZFYT AN

72Nz, FDEN > 8 O34 & FDEN N a8 O0OE . 2O m0E AR T REME A HY ET, FDEN 23, /=&
Z 1 1000000 DIHNZIEFITRENVGE | 8B+ I31T 0 Z MES B FTBEMEDS B2 3 AT
FHCE TN Z3 R AN B LR RS VR T AU, REH T 2R H £,

FDEN > 9 O#4&, FDEN 28 3 THIVGINRWGA . — M7 B IIZOW T, 3 IREFigR% HIZE &

LTHRAL TSN,

-
=
e
'Ié%
=
0

2 Wil

3 WA

7.3.5LD E>xDOv st

o7, PLL 30y 7S TWVDNEINE RKENITRTHDO T, FvU 7L —ral - A7 —XAL[H#H: VTUNE &
W) 2 DRI ZAT Oay I E R =L TCQVET, VCO BNx v T L —aZfilts 358, v 7L —g
VAT —HADTy 7 HA Low THIfASNET, LD_VTUNE_EN =1 O34 1%, 1B 4xLD_DLY (7 AH#R HgeH
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AZIVIN ZORIEBINENET, A7 VTUNE oy 78 HiE, VTUNE B2 CO EEROEE 255 B 72

WIBEIEZEV 32 TIrbnEd, ZOBELENFFIM/2DE VTUNE vy 72N Low (27220 FF, FvU 7L —

var s AT —HXAL VTUNE oy B2 A G EDLZEL TEET, T TUAR B ROA VARSI S F T L—

Tarlpl  VCO X7 L —al R A/RASIDIRILCIE, 2oy i L VTUNE BERED A% K7L,

7.3.6 MUXOUT B &HARL

AR UNL, T A ADAT —Z AT HEWEBG T H-OIE R TT, AR LN A RER T 4 — /L RIZIR D ERY

‘(“TO

1. LUREDEEZDOEEGTAH L, 707 I3 T RIELWI EEMERT 5,

2. VCO nyZiHdAT—4 A (rb_LD),

3. VCO OFx v 7L —ia i (b_VCO_SEL.rb_ VCO_CAPCTRL. rb_VCO_DACISET),

4. ZADIEE (rb_TEMP_SENS), ZO#REA M 451215, TEMPSENSE =1 2R CL £ 7, FiAmLT-EE L,
X3 THELET,

JELIE [°C] = 0.85 x rb_TEMP_SENSE - 415 3)

WEKSEIL £5°C T,
7.3.7 WEB vCO

LMX2820 [ZIZ52 4 A% VCO MRS TOET, VCO 13— 7 74 W a b EIE A5 I . 8 2
F, VCO O J& B KA 8 3 % 2 DRNIE. fyco = fep % (PLL_N + PLL_NUM / PLL_DEN) S EZ03®0 £,

7.3.71VCO DF v YT L =35>

VCO OF a—=7 AL a5 T VCO DAL /A R MREA 1] ESE57-8, VCO O JE R EEIH 1T o0 o He
7o BB HCE R SV CuUET, 5.65~11.3GHz OHIHIX 1 A7/ X—T % 3—LT\5H70, TAX X FIRK
DHARWE R A T AR E A ET, ZD7  BARH 1B ENT KU CTIELWE A8 A TR E 35720 O J8 3 5+
V7L —2a DB L0 ET, HAREOF )T —ar b—F o 0F, RO LU AZ|Z FCAL_EN = 1 A7 0/ T4
AL BT 7T 4720 ET, VCO OF v 7 L —au ZBbs3 5102, 27 OSCIN 12 B 0MEETALERS
NET, VCO IZITHFRIBOX YU 7L —ay « TIVITUX AL E SN TRY, i /A X e b L Ed, 20713y
AAE RO LA N T T T LS EZNIH FICT 7T 47720 FET, di7e NERR B, I k> T8 bLET,
Hfgiry 27 ATCL OB KFFFARV7MI, BRI EIN TOET, ZOT A AZEB N T, 125°CEVIE T,
HELEBIESA: O F CEMES BB AR L Cay kb W2 e B L COVET,

7.3.71.1VCO DU 1 VB L URBEDRE

VCO DFAANTaTIZE-> TR IRERLTav R THENLET A, VCO DX A DOFRMEIZOWTIL, #
T-5 (TR T RKREDRITARTA L DBHDET,

R 7-5.VCO DY A > LEHDHME

VCO =27~ 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

738 F v RN+ FTNAF

F FIL o T AL NI EBI T — DT ASAL T B DTT A REX T B A 3E0 . RFOUTA & RFOUTB D ff]
THEHEINFET, BHFIL. TNENOHEMEE B 2 ICRETEET N, A TOHITIZHOWTHJEME 128 NEIREINLD
BApIs LT B 1 SO DL RIS AEEZIRETD2HENHVET (72720, F X R T SAF DA AT
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FRETCTT ), ENEND N FEWE DN R/2D5E . @WEREOH 121, 5 1 SOH A EELWER G 7'y o
LTI, D EGRIR AT )T ANFAETHZLICHERE L TLIEEN,

A\ 4

MUX RFOUTA

\4

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

Y

MUX RFOUTB

\ 4

B71.FvRI--TNAFY

7.3.9 WHhARES TS

JEW KA 7 71X, VCO B D 2 50 )8 SE A A T -0l EHENDH0 T, OUTX_MUX = 2 O LX|ZiE
W& ET, VCO JEEZ 2 f5I2T58, BEARD (2 f%I12725TWe\) VCO JERE DS iz — 2L, 7 B0
(0.5X) (2720 EF, TNOD S BGERN 2 i/ IME 357212, RFEFRER 7 AN Z BBV ET, ZO7 V2L ) JE 5%
BERL ., 2O 5T MO AR FIE (1.5X, 2X, 3X 728) 27 4 V2 THRL £4, ZOFIEFRER 7 4V 2 D%
Y7L —3a13. VCO OX T L —ar N T4 AEMIC NI TS ET,

7.3.10 ANy T 7

BN TP IA—TFal sy -7 =T 7F % TN, T /AL AT 50Q OT VT v 7T B BANBSN TONET, (KF
WETIE, HAA =& 20 50Q LAEEL TRIEH D FEAD, BB N ELRDE T ARSI TH A e —
K UANEAL T HAREME RSV F T, OUTX_ PWR 7'/ I3 7« 74— )LRIZ I X B AREL, BHL L% TR
Lij‘o

VCCBUF

LMX2820 50 Q

I
I
I
I
I
R
[ RFOUTA_P
I
I
I
OUTA_PWR |
I
I
|

7-2. ANy 7 7 DiEE
73.1M NT—=F - E—KR

LMX2820 %, CE E"> %721 POWERDOWN b L TRU—F v BLUVAY =27 TEET, SU—F7 -
T—RTIE, TAARD KRR Ay M TV ENET, 12770, AT —F T2 =R T, TSR s T30 7R
DHERFSINTEY, BRE ACF| EheE BRI TWhIUX T e/ AL AIHE T, ZAUCE ST, WE LDO $/37
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— &2 T 5728, POWERDOWN 24121224 RO #7125 4458, FCAL_EN = 1 O34 1213 VCO DX+
VT L= ar PMToNDZEICEREL TESW, ZOEATL. ZOEME#E Y /2 AT A L~LD LDO TIiTbhbIle
R D720, LUAZ RO %2 FCAL_EN =1 THZ 0/ 70T 50 ERHVET, AV AZ M Fx VT L —Tar &l
AT28548. LYRZ RO DBNT 0l I3 713 ARETT,

7.3.12 EET/NA A TORIEREA

ZLDORPITBN T, TAA AR E RN AN FET DI EE MR T 5720 [FH VAR MBI /20 F5, AAR[A]
HOBMET, By Ty TR k> TRV ET, R UL ADZ AL 7 N EETRWES L, INPIN_IGNORE Evh
EYIRZDZET, VI 2T IZIVITHIZENTEE T, XAV PN EERIGE I TITOMERHVET, 208
A.O0SCINE DOy T BLOR— VMG EELZ2DET, L FO®Iva Tk, ANBIOH DB IS
CTpAL AR RO A T2V W TR L £,

7.3.12.1 [FEIDH 7TV

- CHDIV Bypassed?

This means the channel divider after the
VCO is bypassed.

M=1?

This means the input NO NO Category 4

multiplier is not used. CHDIV Bypassed? Device can NOT be reliably
used in SYNC mode

In other words fosc % four = 0?

0SC_2X=0 and MULT=1

% This means that the input fosc
> is an integer multiple of the g
output four.
four % fosc = 0? P o
This means that the NO NO NO
fosc < 200 MHz
output four is an four % fosc = 0 fosc % four = 0 ose=
? ? :

integer multiple of
fosc.

YES

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

YES

Category 3
® SYNC Required

© SYNC Timing Critical
Limitations on fosc

YES

Only 1 Device
?

v
w
>
NO
four%(M- fosc)=0
CHDIV Bypassed? Category 2
This means the channel HOIV B & NO o SYNC Required
divider after the VCO is ypassed: o SYNC Timing NOT critical
bypassed. No limitations on fosc bk
>
(%]
w
> NO

Integer Mode
?
Integer Mode

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

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

7-3. ABO7A—F+— b
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7.3.12.2 fii{555%

7.3.12.2.1 MASH_SEED %#{E-> /=117 b

MASH_SEED U —Ri%, TNWZ -7 ~EBigsz AL T, ANEREEE I L THAE FOMMET 7 TEET,
SYNC /L2 (Y77 =7 £7213E° 2 T) EEEN57H, MASH 78 MASH_RST_N TUkvhEnsE, ZOMMAT 7
IR AR D 0 OBt SVET, AT 7 ME, MASH_SEED (ICHESWCHE TEET,

JE BT ONTAET 7k = 360 x (MASH_SEED / PLL_DEN / CHDIV) (4)

MASH_SEED (Z/3, V<O DB EFENHYET,

o (AT ZME PLL_NUM = 0 CHEfTT&E 923, MASH_ORDER 1% 0 JOKELTHMLENHVET,

+ MASH_ORDER =1 O#:4 ., iikHs 7 ME MASH_SEED 7% PLL_DEN 0Dl DR EL £,

« MASH_SEED > 0 #&E T 2L, AT VT A BT DA et ®H £, PLL_NUM = 0 THEMT2&, /5%
ATVT AREETHZERHVET, 0 LSO T THEALIZSG A AT VT AN S AD., 25 5bH0ET,
ZO%&hEIL, TI @ PLLatinum Sim >V — L& AL T332l —iarTEEd,

7.3.12.2.2 B BRI ATHEERE D LB

MASH_SEED V—RDO 7 ar/ 730 73BN TT, bbb, 7as 7 AS N EIXBEOMEICMEIET,
MASH_RST N bEvhE721% VCO BEXF Y7L —rar&nsdiE, BEDOMITE IC MASH_SEED ICEESNET,
072 AL ARFREE Tk, MASH_SEED V—F% HAYDEIZEREL . MASH_RST N E v VLT, DA AL £
9, BRI RS Clx . MASH_SEED A /NEWMEICE EL. MASH _SEED UV —FRZ#iKL 70/ I AL T,
MASH_SEED ® SAFEfEIZ B ML £,

7.3.12.2.3 RIREREBEA OTHENE:

NFRRIE L, BIRBEAT AL BEORFEDO T 0T I3 7 FIENFITIN TNDLEE ZBNHEEIZ, [RIUALFHE
BIfRZEB T 57 m A BERLUET, 72720, A @< BB EWG A T IEMEfE RE 1585720,
WS ODDFEEZATHOZEDRMEIRIGE ROV ET , AR O EENENTHREFEL THEZBLNLDIE, VCO Fx
V7L —2aThID VCO a7 a7 U RS IRENHIETE T TY, ZOW%A . 2R 10ps O/3AE—HF L5 HK
DIEAETHIERHET, 2D 10ps DEBENEFELLLWGA L, AV AZ UM -Fr )T L —Tar w2 X—2E79% VCO
XXV T L —Tar iy, T T ANVCO 7L —ar i)l L CHERRTE 7,

T SARTOPEIERF B TR C L > TRZRY, 60ps RENEZEZOLNET, ZOEELIT DR IT, MASH_SEED Lcto
THETEES, T A ARATOREDEFNY +2.5ps/’CRETELLE TN, BILA—F _EDOT SRAAL FHEDIREIZ
STWDAFEME N B WD | HARRERI U RISV ET, B TDHE, T A AOBIEILH LN T BT HI0I8E
T&, FRDiA721E MASH_SEED A L G C&E9, ZHS MBI 2013 — %z, W R E &< B2
WA DI TT,

7.3.13 SYSREF
LMX2820 i SYSREF H /115 544 TE ., ZOfE 5 four LRSI, BIEL 7 07 T LR[RETT, ZOHIIE, B

— UL A, DO YV A L FIRITEE N7 L R AR — LD WT T, SYSREF MEREA #4121, AT
PHASE_SYNC EN =1 %% €L T, PLL Z#F#E—RIZTH2LERHVET,

SRREQ_N
SRREQ_P >
SYSREF_PULSE_CNT
SysRef Pulse —— SROUT_P
Generator Re-clocking vccs_ﬂ)
Circuit S
SYSREF_DIV_PRE SYSREF_DIV SROUT_N
From VCO —'I 22,48 +4,6,8,.. 4098
% SYSREF_REPEAT
g SYSREF_PULSE
=
oZ
Programmable
- Dela

JESD_DACx_CTRL

7-4. SYSREF DH#EER
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SYSREF #&#ECIE. SYSREF_DIV_PRE 7 /314 % L T fintERPOLATOR VERKSILE T, ZOJE M #IE. SRREQ
OB ENY | LTIy oV say ISR ET, v AX - E—RTIL, fINTERPOLATOR MEIHIT 2 %
SYSREF_DIV TRRESN, AR @ F /21T A072 LA AR — AV S E T,

ZOEIERFR X, JESD_DAC1_CTRL, JESD_DAC2_CTRL, JESD_DAC3_CTRL, JESD_DAC4_CTRL V—R#%A#
AL a7 L5 T&Ed, INHLOY—RZ#iE L CISysRefPhaseShift| &\ ) KE/RT —RIZT D&, FRREEIE A
LET, ZNHDOYV—ROEFHIFIZ 63 ICTAMENHVET, BIEAT T DHARXITIRO LB TT,

SysRefDelayStepSize = SYSREF_DIV_PRE / (126 * fyco)
& 7-6. SysRefPhaseShift & JESD_DACx_CTRL & DLIEE

SysRefPhaseShift JESD_DAC1_CTRL | JESD_DAC2_CTRL JESD_DAC3_CTRL JESD_DAC4_CTRL
0 63 0 0 0
1 62 1 0 0
.. N .. 0 0
62 1 62 0 0
63 0 63 0 0
64 0 62 1 0
.. 0 .. 0

125 0 1 62 0
126 0 0 63 0
127 0 0 62 1
.. 0 0 N
188 0 0 1 62
189 0 0 0 63
190 1 0 0 62
0 0
251 62 0 0 1

SysRefPhaseShift DE Fich NSV ESITBIE DS e b /NERDETIRV ERE e DFED | b RVIBIENS b FV 2
FE~DZERDBAT IR E D PrORLNRNREAETHILNHVET, ZORROBATNFEAT D3 —NE, T (2 fyco &
SYSREF_DIV_PRE (&> TR ESILET,

7314 B&EVCOF+v U T L — 3>

VCO N¥x ¥ V7L —a Nl AW A8 T&FEd, VCO ¥V 7L —ar0— ik iks, £ 77 IRLE
—a—o

RT1I.VCOFv UTL—=3>D89%47

F¥U 7L —av
DILF i

VCO Fx V7L —rarZ @b 4 HERII TV EE AN, 2—F—HiED VCO_SEL, VCO_DACISET, VCO_CAPCTRL

TYANEL DT VCO U7 L — ay OB A L £,
P JE P KB EFHT LT, FCAL_EN By F =/ BRI, 7 —% > — MR ES IS0 T, VCO 27
AP IT ) SAD

(VCO_SEL). #i (VCO_CAPCTRL), #EI& (VCO_DACISET) O #MIBith S A 2 —F — N5 ELET,

VCO =7 (VCO_SEL). #Zli#z% & (VCO_DACISET). ¥4k (VCO_CAPCTRL) Z=2—H —2REL , & FHCREL
T T AR F7, 2 SOEAREERAL I DFED BMHz LI T, L VCO =7 EiZH e, 2—F — 3Bl HL T, 2 2 A
ML DA EIRL T VCO RIFE vy a—REHETEET,

AL AR F ) | 2PN T NSRBI T, A H A F YT —2 a2 AR LET, T A ACE PGS TODIE, 21
TL—ay AP R XX )T —ar EERALT, RIS EER VCO X7 L —ar TR ET

22 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LMX2820


https://www.ti.com/product/ja-jp/lmx2820?qgpn=lmx2820
https://www.tij.co.jp/jp/lit/pdf/JAJSJ72
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ72C&partnum=LMX2820
https://www.ti.com/product/ja-jp/lmx2820?qgpn=lmx2820

13 TEXAS
INSTRUMENTS

LMX2820
www.tij.co.jp

JAJSJ72C — JUNE 2020 — REVISED FEBRUARY 2021

73458 7N - Ny 27U T (v KD - LPRY)

BTN Ry T 7V (BT YR LD AR ) L E DL VAL EZAL LN TEE TN, 2O HTIEIhS
DU AT EBICIZENMEINER A, FD% RO LIREZN T BT TASNABE  ZNHDL P AENE NIV ET,
ZORERRIE., AEBOSEHBRERENMTOIL, DOBEDOL I AZ~OEZIABLNLERIG A IRFICE LB ET,
DBLBUF EN = 1 ®# 4. PLL_N, PLL_NUM. PLL_DEN. MULT. PLL_R. PLL_R_PRE. MASH_ORDER,
PFD DLY OHL I AZTHE T )L T 7V TSN 0 £,

7316 HihZa— b - EVEEVRUFE

37713 MUTE B8R 2—bE2TRa— MR TE £ ¥, 2o’ ol PINMUTE_POL B> TR
JILAEETT, A2 —MIRo>TWAE5E PLL Xy ZIREBAHERF 725720 | B AP Ad b
Ty ZREZEMTEET, HABRI=—MIe> TS PLL X, 7B/ T30 7 «a~< U RESIT A0, #iLWE
[y 7L TEET, HN0Ra—MIR5E REREFIERBICEL, RF Ay F 2 AT 5L30I0MR T& F
R

MUTE &
LMX2820
(PINMUTE_POL=0) —
< 2
O] SPI1
& O\
MUTE = Output
LMX2820
(PINMUTE_POL=1) 9
SPI2 RF Switch
OSCIN

Q@
7-5. HhZSa—bF-EY
7.4 TINA ZADEEEE— R

LMX2820 (Zi% 6 DD HEAT—R3HY, NE VCO LA VCO D& EINTESIEN, VCO Dtz 3 205
ECAARHE TR E T ET

RT7-8. TNA ADHEEEET— ROWE

VCO E—F T4—K Ry 7 E—F s
T 4 —R 3w I VCO %L, VCO IZINER CRARIR HSRIE 7 +— R w2 LE T,
e N VCO % L4723, AN —TH 7 ar R —hEh,
oE PRDIN b7 1 =77 PFDIN EAC i £,
RFIN M7 4 —R R WL VCO 2L . H ORI —CcH v ar "—khEi, RFIN
ARSI ET,
—¥BDOT TV —ar | BRI OB O T, A VCO DIEHI AN
W7 1 B VCO LONIAR /A X MEREITE N CTWD ATREME ISV 9, M5k VCO
! BT AL T, T AT RF T IR R R A ZHIck>T
AR /A AR AR A BRI XD 2 e ET,
o BRI, SN VCO & AMIALHIR 38 L Lt (I L, (AR /A R %
PFDIN 47— K30 BRI T ET, ZOT—Ra R KBRICIE AT 51013, BEREDY —
A, 2FP— VCO BB TT,
RFIN A7 4 —R R B VCO ZfE L, NI T —CcF v o R—R&En, RFIN
e SN ET,
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741 548 VvCO E—F

LMX2820 (3445 VCO El AT A 9723, SYSREF #EREIZEE X DHLD D, ﬁjj/\/77’ S A AN N Aty =
LET, Fr—2 RO RKHEITEEITR 25V TTN IFTEALED VCO IZ2oW T, ZOEEITHo THEHDEH
Ny TDTD T IT 4T 74/1/5'%1?&4*1,&@“ TITAT T ANE L, Fr—2 R T BIEEK 1.2V ISHER 528
T, JoEmnWH hEBEAHETEET, VCO BiE ) 11.3GHz b EyWia4a . EXTVCODIV By R 1 ICERET S0
ERHVFET, FNUSNDOGE. 0 IZRELET,

CPOUT
RFIN

OSCIN_P—]
0SCIN_N—]

Lock

A
Modulator

MUXOUT ¢

CS# —
SCK —
SDI

:E:_ SRREQ_P
— SRREQ_N
SYSREF a
Generation %—b SROUT_P
= SROUT_N

Digital
Control

+ 137

Phase Sync

CE —

PSYNC

X 7-6. 4+8B VCO E—F

SN VCO #4286 1%, PFD_DLY U—FR%& & 7-9 (TR T IO FE TRE T LMLERHVET, Wi VCO T
& ZOY—RETur 7Aﬁ‘é%% IHVEE A, PFD_DLY % F#) TR E T 5121Z, PFD_DLY_MANUAL =1 {29%
VEPRHVET,

£ 7-9. 988 VCO £— KT PFD_DLY_SEL DRTE

frem | (RFIN F/34%7) MASH_ORDER = 0 MASH_ORDER = 1 MASH_ORDER = 2 MASH_ORDER = 3
0.5~4GHz 1 1 2 4
4~55GHz 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
> 10GHz 6 6 7 9

74298714 — RNy I ABEY

LMX2820 T, A ERIFH—L7)— 72— 2% HiH L C, VCO [ $ka ¥ 7 a /R—hL, PLL /A XK T 54
FoarERIATEET, ZoREEHIE. RFIN 2 %7213 PFDIN B> B A /1 CX %4,

7.4.2.1 PFDIN DHAEEZ 4 — F/Nv 2 - E—F

PFDIN B> 254, 3% —T VCO AR HEINHNOLL T3 N—hL N T AAZ Ofiz KIEIZ FiF 528
T&%E9, EXTPFD_DIV Tid, (i /A R &/ NRICINZ D728 7y JEfEE 1 £THFF528nT&%d, PFDIN BV %
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i3 5LXIE, PFD_SINGLE = 3 #i%EL ., v > 7V PFD E—RZ G NCTHMERHVET, ZOREIZLY, PLL
DOMEREFEUTA) BAB KT LET N, 74— R\ 7 TS F % 1 FTNTFHIENTEET, /D N 7317 2F
TE72WGA X, RFIN B O A RFIL TSV, 2O FETIEAR/ N 3 JEES K& ET 25, PLL HHEEfR %K

IHMETLEE A,
— x2
@ = PFD Loop [>:{ 10 GHz

100 MHz

10 GHz

e R A )

> 1/8 ' 8400 MHz

1600 MHz

7-7.PFDIN E EAER VCO ZERAL AT 4 — BNy &

7.4.2.2RFIN 882 1+ — F/Vv 2 - E—F

RFIN LU Z LT N TAAF OEE SIS THIELTEE T, ZOMREIL. 74— Ry 75 B E WS
RS BIR R INSLEE R B AT T, AN 74— R 23w 2712 PFDIN B2+ 584 L REEIC, v 7L PFD &

—REf T o0 THVEE A,

—
Loo )
@ PFD koop —@ ,>3 10GHz

100 MHz
10 GHz

112
200 MHz 4

o

7.6 GHz

RFin

7-8.RFIN E EAER VCO #ERALAEABT 4 — BNy
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87 V=g RE

&
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZLE A, fll 2 O BTS2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
ROET, Flo, BRRILA & ORGHEELRIEL T ANTHIE T, VAT LAOWREHER THOLENHDE
—g—O

817V — 358
8.1.1 REAEDNE

TIVr—alloTE, TRTOEUBMELIIBEOET A, # 8-1 1%, ZNHORE AL OB ITIEIZDONTD
AT,

x 8-1. KEAE> DL
KRB BEHShaE &

ZOE T, 50Q OPIEIEL T GND (2 AC
IV T LET, ATVT Al 75120,
TR AT OSCIN_N OSCIN_P & OSCIN_N 7544 R 7- B 21
ENBHAE—F U ARFTERICICT DL ERD
nET,

ZOE T RSN TWAH LRI O AR
Bt L CRRIRLET, ZOAMNITERE, 7T7UR
12X T AC #EALT- 50Q OIEHT T, T
L BRI A i NS 2 AT T,
INHDOEANTTR—TF 4 R EED FFETINE
FEHRDOAT RFIN, PFDIN, SRREQ £t WER A, ZOMREIL, YR =T TRU—F
UCEET,

INBOE AT —T 4 TIRIEDEETHE
REFHOH S RFOUT &>, SROUT &' WEH A, ZOREBEIL, V7RI =T TRU—ZT
UTCEET,

REFADOTVHN ANher INBDOE AL, FTURICERLET,

LN TR RFOUTA_N. RFOUTB_N

8A2H4N—T - 7 4I%

LMX2820 1345 & FR b D —7 7 4V 2 & 8L, PLLatinum Sim (2&-> TRk T& $£9, LMX2820 T
L. VTUNE BV oMl Z e XD A8 —F U ANREETY, ZOAE—F AL, 3 IRT 4/VZTILikih C3, 2
W7 4NVE T CHIZEWIRESNE T, 2O Oy MNEEN 1.5nF UL ETHLE5E . VCO (A /A XX EARDOE
W7 ET, FREDNZNID/NEINEA . 100kHz~1MHz f8i D VCO LAl /A XN AL LT, 2oz 5 3,
VTUNE B> O ICEE T ERHDET,

8A3AVARI V- F¥UT L= a3 DER

AVAZ N F YT L= a Nl T AL RRIEF ITE@EL VCO OF vV 7L —a% 2.5us TP, RILFv U7

L—3iar#E (rb_VCO_SEL. rb_ VCO_DACISET. rb_VCO_CAPCTRL) Z iR TE£4, ZORERED WL 13,

F == R72LIZ VCO JEH $5 A EH TEET, T A ADBIRERANA AU EEIT, ZOFHMEEF T BN

HVFETN, BRE L DOE DDA SIVTODRVITER EDPRFEFSNET, FELWFIEIZSWT, LFIZRLET,

1. THAAOBERZ BT ERBOA N LET,

2. INSTCAL_DLY = tpy x fosc (MHz Bifir)/ 2CALCLK DV 27075 WU E9, tpy 1FA LV AZ b F vy T L —a
NCMBEIRAA LT IRERT, B 3 DA T Rea T SN TOVET,

RB2.AVARIVP-F¥UTL—=2a> DILLT I MNDRE

vy 3 DEE PLL ® 1/f 74241k &/ tory
0.47uF 1dB 2.5us
(o} 0~1dB 2.5us x C/(0.47uF)
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RE2 AVARIVPF¥ VT =3 DI4 AT FDRE (continued)
BV 3 DEE PLL D 1/f /424t B/ tory
4.7uF 0dB 25us

3. LUREZRI ZAVARZU N XX VT L —a I v 7 LLET,
* INSTCAL EN =1 %3 ELET, INSTCAL EN % 0 25 1 IZHVEEZ BT 7o arid, AV AX R Xx T
—/a/&ﬁi%r)t/m LUAS RO 23RIZ FCAL_EN = 1 127 00 T LS EXRER AR T DI, Tina
HELET,
. u“jjjé77775:1§5ﬁﬁﬁ‘é A 13, INSTCAL_DBLR_EN =1 & ELET, FHHLRWEGAIX 0 ISR ELET,
4. FTAAMN 5.65GHz %Hjjj‘a“éio7 a7 AhLET,
5. INSTCAL_PLL_NUM = 232 x (PLL_NUM/PLL_DEN) #7'aZ/ 7 ALL%E7,
6. I¥VTL—TariREEART D70, FCAL_ EN =1 % RO IZEXIALET,
7. T3 A% 5.65GHz (Zny 7§ 57-%, FCAL_EN =0 % RO ([ZEZIAHLTT,
8. my RN High IZBATT2ETRLET,

TIVT, T AB LS R E DR 2SRRI DT, F A AD IS VE LT, 7S A 23
KESHUBET | EARRR AR O SR SR (K L ARU BRY ., DL 0D 8 B BE B 1A AZ U b+ S U7 L a T FH 2L C
XET, AL AR RN T L QPRSI A TS E DI, DL FE TV ET,

1. INSTCAL_PLL_NUM, PLL_N, PLL_NUM, PLL_DEN Ofizx#EHZiALET,
2. ROZEZAALTHYIT7L—rar#h A LET (DBLR_CAL_EN =0, FCAL_EN = 0 Oz EHEZIALET),
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82RIBMET TV — 3>

VCCBUF U1 c1o RFOUTBN
T R22 24 5 1
YCCBUF PSYNG PSYNG
R23 0 a3 12 DApF
—e PY YCCBUF2 SRREQN SRREQN H
o1, L =
Cl1 ==C12 ==C13 ==C14 S ) SRREQ_P |oLL SRREQP =
THF 0.1pF TuF 0.1uF
I_ I_ I_ I_ MUROUT 23 muxouT RFOUTE_N |28 ci1s RFOUTBR
cC = = = = WCCDIG RFOUTE P 28 Il 1
5 R24 |
Ay e . I {vcenie o 0 !I -
R35 0 [ 1 MUTE MUTE H
» yCCoP . L
0 ag I ( B ce =
W < YCOMASH i
— T [ . =
Ve MeeYlos) o
a0 cs# CSB
F' 37| SND 18
GND scK SCK
C17 ==C18 ==C19 ==C20 ==C21 —=C22 ——=C2 K 16 REOUTAN
1uF DAUF | 1uF 0uF | uF 1 0.10F 48 |GnD RFOUTA_N |20 H 1
L L - - - - 1 L RFOUTA_P |21 oE
lg REGIN VTUNE jo-t L
44 ;ES\YES cPoUT 4 Ral R )
36 | Perveos A g coa RFOUTAP
31 giasvco GND |2 CALF==CILF ==C3iLF 1
34 | giasvcon onD |2 470pF [ gonF [ 220F
4 {piasvar GND ?5 H
GND (2 L RILF = L
——C25 ==C2% Co7 28 ==C20 =—=C30 ca1 GND (18 = 681 = =
TuF 1HF 10pF TuF 470nF TuF TuF GHD 5 L
= = = I_ L L L GND =
— = - = — - - GND |22
|_—4B DAP e |38
PEDIN 32 = = R0 SROUTN
! - ” 20 f pFOIN SROUT_N |22 by !
R31 SROUT P |21 0
499 O1WF 8 ol oscin N
mfer | 5 ! 28
[ ro OSCIN_P RFIN L
= = ca3 can  LWXZ870
TO wE | 0uF . 1SROUTP
0
R35
40.0 —
cs5 REIN
al I 1
0 lran
6o 01pF

8-1. RRXMWIET7 TV —> 3 EKBE
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8.2.1 R EH
=T T4 NEDREHIEHETH D720, W@ i/7]\‘7i7*€kffﬂiéﬂiﬁ‘ PLLatinum Sim Y7o =71%, k5
a2l —ar OO OBENTZ) Y —ATT, SRIOGEITIFEHE TN REINTRY, 207av /a7 7/ r—

ar DA LRERIC, %ﬁfiy\‘/&’i’%ﬁﬁ“éi?mﬁéﬂiﬁ‘o ZOFITIE, 100MHz ©Z7avy7)s 6GHz O H %/
KT HZEEMELET, ZOGAICT V=T E, VT TV Z O EHIETHTIC, VCO JE B AN AR g2 3
RTBMLERHVET,

VCO JAH#51% 5.65~11.3GHz @ G OMENHYET, I EEEIIZOFHFHENICYE T 50, TR L
VCO JEHE D 2 {51292 (DAL 11.3GHz Kb S ET) MERHVET, 22 TlE, VCO JE %% 6GHz
CHELET, ROATYTELT, m:affﬁtﬁ FODJE W E A IR U E97, AR e B BT . AT AR B ORI THD
VERHVET, £7-1%. OSC_2X #REA 28813 2 [0 EREICT 52 eb TEE, F7-. AR H 2 E 5k
23 VCO JEM B OB THLYA . A7 VT AMERRITRIE A EUES, AR R0 & HE 200MHz 1232 EL .
OSC 22X ¥ 7 T% D&, BT — R TT A REMH CTE BN/ A AVEREN GO ET,

R8I WENTA—%

Eiik= A & =<X)vA
fosc fRESNI AT RN, 100 MHz
fout e ESnI=H AR, 6000 MHz
fvco H ) SR B A AR i BT D I BIR S T= VCO JEIESR, 6000 MHz

fop %E@/4’f‘f$ﬁ'é DT IZBIRE NI FE IR A5 D JE 200 MHz
B
8.2.2 B/ AT F IR

JER AR TE LTtk T T g VARG DM ENHY E T, FEEOHIRIEICB T AR AR (Vv d) DA
& Bt MEE LIS A SN D M BREAR T, /L — 7 HIE O NI OALFR /A KIZ FEIZ PLL IZEWRESH, V—T ijZ
TEDIMADOALFE A X3 T VCO IZ LW ESHET,

— I V=T HEIRR NG 2 DDZET HRALMIRGFFSNTODGE ., VX TRt/ NSV ET, v—7"7 1
NADEGH T~ — VU DEmWNEE | V=7 HElE TOE =200 ha<720, Py 2/ SRV ET, ZhuZx4 ok
—RA 7, REHRICR Wy VR EAT VT A B BT 50 ENHHZ LTI,

PLLatinum Sim Y7 =7 13—+ 74V Z DOFEFHIFEF ITER] T, TI O Web VA NHAFTEET, £ 8-4 D
B, 2oy —nNE2FRHLTELNLOTT,

3% 8-4. PLLatinum Sim [IC X3 $F

5 f& Eifr
C1 390 pF
C2 68 nF
C3 1.8 nF
R2 68 Q
R3 18 Q
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8.23 7 U — g iR
EEERONAH /AR DFERTIL, PvZiT 36fs LENEIN RSN TOET,

e nusi cate e Lt -90
1:7 1 KHz -107.6223 db
Lo e
<0 PHR N A P
oo r B -100 Measurement
kY Simulation
-50.00 410 SLSLC
-60.00 N
£ Fiter
7000 - 69 o 0
o -120
-80.00 3
-50.00 3 ,1 30
-100.0 2
BRG] Y\\ % -140
«©
-120.0 E
o i I -150
-140.0
3
-1500 -160
1600 M
¢ 7 -170 -
e 1x10° 1x10* 1x10° 1x10° 1x107 1x108
1800 TE & e T Offset (Hz)
N N~ —_ ~
B 8-2. MEFOy k B 8-3. MELIIal—ayDLE

83 MEHLBLUNT—F2 - o—H VR
AKFNRAZETELLSEMESEBIZIT, ELVW ST —F - — o 25 FETTAMLENHDET,

1. BIREAERC, XU —F2 Utk (POR) FIHIZES T, LUARFEART —R v VN T 74V NRREIZU By R &L
F7,

2. FurI3U7%1THRI1Z. VCC_CP, VCC_VCO, VCC_VCO2, VCC_MASH. VCC_BUF OE/E T HEIEEIEE
JETHD 3.15V 22 TWALERHDET,

3. POR HKIZLOART SARIFILEINE TN, RESET Evha 1 055 0 12802 A2 T/ 7 =T Uy g
FEICTEITTAILAHIELE T, ZHid. NEDOAT—h-~i v AT R L~Ub | BEIONT A AR DE %
BELTBRGESAZY By M 57 DI BT, 2OV MZET HRERIX 1us K T7,

4., VIR ERRIETT v T ALET, LUARSX RO B BIZT 0T TALET, ZIUTED, AT SA AL HBOIREEIZ
BmESNET,

5. WN#B LDO OEIRAAAAT/RDHET, 10ms fHFHET,

6. LDO NZEALSNIAIRIET VCO XV T L —ar a3 735720, RO LU AZEL) —JEEXIAL T T, ZOH:
1%, 7 IND LDO MR ~ VT DRI T 72856, TOX YV 7 L —r a3 4 ¢4, 72, VCO
XU —a AN EEBEICE SN T ThhAT0 | A EEBENLEL., EMCTHHIENRETT,
ANFEREBEZRITEML ThH KT ASARATHHRL FE A, ZHUT, AV AZ BT XU T L —3ar OHD LR LD
WG OF )T —ar FECEASNET,

7. VCO DEIESNI=t% ., AR EIT B E I T D& F7 25, EfETIEEHVERA, VCO OFT VXL -Fx )T L —ay
WA T, 7Fhus - ay M CRERZ N 7T A 0NERHVET,

8. 7 us PLL uyZiN5e T LI T MDA E S, ZORNE BNHIENDZEITHVET I, ZDE M
BUIHZH TRV ATREMERH ET,
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B84 1NID—F> - —H2R
] 1 I
|
|
|

|
[ | | |
| . vce
| | |
++ - —: - - —: ———————— +--——--- - "--""—-"—"—"—"—-"—"—- Vpor
||
Lo ! !
| I | Internal LDOs I
| : | v Power Up |
| o |
Vee At | I__:___,:_________I_:_ ______________ GND
Pins 2 | 17
£ 2, I 3 g 38
® 8~ o £ o E
3 B0 A § o &
2 2w ) IS > o
c &g 9 S e 8
s cf a g a
- E 5 g g
O O g I % xr ©
g 35 © =) Q
o a 9 o 5} (NS
5 - a o o >
S NN\ N
Program
P! R
Interface | b ,
I & 25 2
' | @ 8 3
| 5 =5 ¥
! I g g3 §
| & 5 -
| = 24 p}
I © mﬂ_ o
| © o =)
I 8 Qs g
I g oz g
| >< <
I I | I 1
VCO/ | : lL\vco '
Output | | Calibration | |
| TN\ |
| | ! | N, Valid Output,
| May have an output, but nc'il necessarily \/iahd /ﬁ
| | | |
| | | |
| | | |
| | |
OSCIN Pin : [ [
|
% May apply a signal, but it does not impact device % I Valid S\QIna\ required I
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9 BRICEY 2#REE

IIAT VT AN RELRMBE LR L5613, ZNODOREIRE N7 =T A~ B =L MOHT T A7V T 2% LD KRT
TET, ZOT A RIZE LDO RSN TEY B/ A X ~DMPER RIS TWET, ZOT S84 AT,
TPS62150 7L D44 DC/DC fEER m e N —ZZ LV BREf CEE T, BIRT 4V F U 7 EATITIE, HE AL DR
DEFRDPEND OB Z IR THLZENA A TT, ZOMITHERIZE > TRESELLET A, — K2R EEZ R D

FITRLET,
£ 91. EVTLDOHBER (mA Bifi)
&4t &8t VCCDIG VCCCP VCCMASH VCCBUF VCCVCO
1 5OEP RF A 420 23 5 5 124 263
150578 RF 77 580 21 13 96 212 238
1250 RF /1. VCO #7InA%—T 590 20 12 89 238 231
L

RFIN N7 4 —R w7« F—R | NES 530 18 12 90 170 240
VCO

PFDIN #NE 7 4 —R /837« F—R | NS 455 18 10 79 110 238
VCO

A5 VCO E—FK 290 19 9 92 54 116

IR —F Uy NETT 234 10 6 48 24 146

PR — 2 10 2 0 1 6 1

MWVLA4A70 b

101 VLTI MDAHLARSA

I VAT IRDHARTAANIMDIZEAE D PLL T RAREFE T, WL ODEG DHARTA L DIFAET DD

T, U FITRLET,

+ GND B (3/3r—UC, DAP IZRAIHER TEET,

+  OSCIN B NINEHII A T ASNTEY, AC fiA T2 0 ENHVET,

+ SRREQ v & HLZ2WEAIL, DAP [T TEEd,

+  200kHz~1MHz O#iFH Thcii7e VCO (Al /A X% EH 3 5121F, VTUNE B NTEb TV a7 Y& K
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LMX2820RTCR ACTIVE VQFN RTC 48 2500 RoHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX2820
LMX2820RTCT ACTIVE VQFN RTC 48 250 RoOHS & Green NIPDAUAG Level-3-260C-168 HR -40 to 85 LMX2820

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

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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