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TICS Pro - LMX2572
File USE communications | Select Device | Options Tools Default configuration Help

Import User Device
Delete User Device(s)
User Devices
PLL »
PLL+VCO » LMX2531 ]
Clock Distribution with Divider ] LMX2541 3
Clock Generator/Jitter Cleaner (Single Loop) 3 LMX2571
Clock Generator/Jitter Cleaner (Dual Loop) 3 LMX2572 3
Demodulator ] LMX2581
Metwork Synchronizer Clock (Digital PLLs) 3 LMX2582
Oscillators 3 LMX2592
LMX2594
] LMX2595 0 C
LMX2615
LMX2694
LMX2820
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3. 3| Default Configuration — EVM Default Mode.
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File USB communications Select Device Options Tools | Default configuration | Help

4 LMX2820 | EVM Default Mode
User Controls

Raw Registers Test Mode
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|
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1. IETRIBAT 3 PSR BT A
2. niili Write All Registers ( 5 AT H 27735 ) K FTA T 744HH S N\ LMX2820.

BRI tH oy 6GHz.
pPhase Moise 10.00dB/ Ref -20.00dBc/Hz )

20,00 b r Carrier £6.008@02912+Hz 1.7971 dBrm

aid 1: 1 KkHz -107.6223 dec/Hz

2 10 kHz -116.4085 dec/Hz

a0 00 3: 100 kHz -119.7645) dBC/Hz

T 4:| 1 MHz -126.0817 dec/Hz

=52 10 mMHz =150.0305 dec/Hz

-40.00 61 40 MHz -158.8197 deBC/HEz

o 7: 85 MHz -159.1242 dec/Hz

Xi start 10 kHz

50.00 Stop 20 MHz
center 10,005 MHzZ

Span 19,99 MHz
-60.00 === NDiS& ===
analysis |[Range X: Band Marker
analysis Range Y: Band Marker
-70,00 Inty Noise: —60,3662 dBc / 19,69 MHE
AMS nNojse: 1.35584 mrad

F7.6837 mdeg

50.00 RMS Jitter: 35,965 fsec
residual [Fm: 2.10587 kHz

T

3
1300 4
-140.0
-150.0
160.0 \A“‘%

& 7
170.0
- - E - 1 =
& 4-2. BRiNF
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ki, Xkt 5 B A AT R AER K RFOUT (5 5 R . & E A SYSREF It , PLL 4kt THAL AR R
(PHASE_SYNC_EN =1). R — kiR om 5 .

0OSCIN Doubler Pre-R MULT Post-R PDF & CP Instant calibration
Tl T« 1 El Bypassed - 1 El PFD [1INSTCAL_EN [ INSTCAL_SKIP_ACAL
200mHz | |7 DBLR_CAL_EN []INSTCAL DBLR_EN
Polarity | Megative  ~ || |INSTCAL DLY 25DE
Help
PFDIN Divider I I o! ‘o CHam] o nlame ol [ mnsroacpu sum
MHz N
ﬂ A) [ PFD_SEL |PFD_SINGLE | |
Mormal v
oo,
MASH [Help | N Divider : Fraction | VCO calibration
[] PFD_DLY_MANUAL (integer) (Fraction) | terms | e X ~ | FCAL_ EN  [] QUICK_RECAL_EN
PFD_DLY 'Z‘ = I 1 External Laoop Filter FoAL LP;D 2D, - = = .
BOE + I pli | :E Nan-inverting - - FAY== L =
MASH_ORDER | Second order v 1000|E| : Large I ] Inverting | |FCAL_HPFD_ADJ| 150 < PFD <= 200 MHz  ~
£ [ = |eaL_clk o [ OSCIN <= 200 MHz v
SROUT SYSREF divider VCco | Calibrate VCO |
62 5\Hz 1 E* Divide by 8 ~ q B000|MHz
| SROUT_FD (Total dvision= 96 ) (Approx. Kugo (MHZV) = 99.35) SYSREF [Hein |
¥l SYSREF_EN | [] SYSREF_REPEAT_NS
RFIN H Divider ’ ‘ ;o | SYSREF_INP_FMT | CMOS v
—(_;
H: -
MHz ||:| EXTVCO_EN SYSREF_REPEAT | Master mode v
Ir_ _______ e Y Hel YSREF_PULSE | Pulsed mode v
- YSREF_PULSE_CNT 5 |Z| SYSREF delay
|. RFOUTA = ¥ IF=RF-LO pecincramant
[ SYSREF delay control Olzl 1058 ps
ID RFOUTB RF o MHz | LoOPBACK_EN f ; ]
——————————————————— - = [DAC1 63 DACZ 0 DAC3 0 DAC4 0 |
[] OUTA_PD
RFOUTA Power OUTA_MUX Divider Phase adjustment
6000/ Mz TE veo " " [ MASHSEED_EN [ MASH_RESET_N
- MASH_SEED
¥ OUTEB_FD b 4 [Phase shift in degree) Ext. VCO
RFOUTB Power OUTB_MUX Divider RFOUTA RFOUTB
MHz E v 5
Phase synchronization
Pins control l Device status )} SYNC category | | PHASE_SYNC_EN| []INPIN_IGNORE
¥ CE_Pin (Device is active) | I : SYNC multiple [/ Yes I PSYNC_INF_FMT [ CMOS _ ~ ygf‘ﬂ,ﬁgﬂ
|| Register Readback | Dietemperature ("C) 45 |1 @ devices? O No 50000
: 2 | [ I M MASH_RST_COUNT 500 ps
LI MUTE_Fin (RFC_’UT unmuted) :m_\fCO_SEL _ | rb_VCO_DACISET | 0 I | RFOUTAin SYNC Cat.[ 9 || % i
PINMUTE POL | Active HIGH ¥ || |m LD : | m_vco_capcTRL| ¢ |l IRFOUTBin SYNC Cat| g } | Toggle PSYNC pin

K| 4-3. SYSREF Jikm i B

4.2.2 PFDIN 5| IR iAEERE
LMX2820 345 PFDIN 5| 12 B VB fEiZERT , 2oad NEs N 2 4ids .

248 ] PFDIN 51 B i IR 5 haemt , ARAAS TN 2% 06 206 F # 4> PFD. PRIE , L R B A T 37 A7 4% CPG
BEE KRR —F .

OSCIN Doubler Pre-R MULT Post-R PDF & CP
100 |MHz =2 v

1= Bypassed ~ 1= [*| PFO
e 200Hz

Divider (L [Hen] [ e

1 ?| CP gain | 14 mA e
E I | 9 ID PFD_SEL | | PFD_SINGLE

| Single PFD v

r Ty — Py — =

Kl 4-4. PFDIN 5| &R HEREGRE

200 |MHz
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B 7 N VCO , LMX2820 it 3258 F AN VCO. b ZIE R B BARALA I 5 I , PAVCECSERRE Viune 451
LMX2820EVM 7 {14 Fift i TR SE B B SR B PRI B E IR 45 o

OSCIN H Doubler H Pre-R MULT Post-R PDF & CP
100{mHz ]| x2 v 1 Bypassed - 1 RED
ST B 2001z
Polarity | Positive b
PFDIN Divider I o | Help | I ,
ks E M CP gain | 14 mA v
$ PFD_SEL |PFD_SINGLE
| Normal v
_———n
MASH Hel N Divider [ Fraction | |
PFD_DLY_MANUAL (Integer) (Fraction) | terms I e I-:——F—_“——
— xternal Loop Filter
PFD_DLY 2 o= H[ simpity i
- E BDE + ’;‘ |I : Non-inverting
MASH_ORDER | Second order ~ | 10002 'l Large |1 )i invering
__________ ——————
P
SROUT SYSREF divider VvCO
MHz Eﬂ- v MHz
¥ SROUT_FD (Total division = } (Approx. Kyco (MHZV) = 99.35)
RFIN Divider
6000 ' o
MH -
‘ Bypassed EXTVCO_EN
& 4-5. 4M#8 VCO MR E
4.2.4 FAERLE
R BN FAARE |, WPATUL PR -
1. I R A A R
2. i Read Register ( S:HUZ 725 ) (E[F 25 /785 1H
Register Map
Register Name  Address/Value 2222 1111 1111 1100 0000 0000
3210 9876 5432 1098 76654 3210 Data
75 Ox4B0O0O00D 100 1011 O0COODOD QOO0 COO0OOD0O OODOCO 4 ADDOD
R74 Ox440000 100 1010 O0COO0O QO0CO0QCO0O 0COO0OO00O 0OOQOQO0CO
R73 0x430000 0100 1001 00CO0 000D 00DO00 DOOCO
R72 Ox430000 100 1000 O0COO0O QOO0 COO0ODQO ODODOCO II
R71 0x470000 0100 0111 0000 000D 0000 DOOO
R7D Ox46000E 100 01310 O0COODOD QO0ODO0OCO0O COO0OODO 1110
DRGO OwAL 00N a1 non [ T B T | nnnon annon nonn non

&l 4-6. FF 17 AL

ZHCU905A - JUNE 2020 - REVISED JANUARY 2021
Submit Document Feedback

LMX2820EVM ¥ 4 9

English Document: SNAU246
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU905
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU905A&partnum=LMX2820EVM
https://www.ti.com/lit/pdf/SNAU246

SR

I

TEXAS
INSTRUMENTS

www.ti.com.cn

5 R A

TP _CE YCCDIG FOL J TR Cs#
? T WA ; Ml | Short 2-1 = CE 15 enabled by R1 R2 ?
e e > Gz
TP_MUXOUT DNP @ | Short 2-3 = CE is enabled by GUI TP_SDI
R4 RS
[vuxouTr_» SDI
33 I 1y e 33
TP_MUTE a 4 TP_SCK
: 12 %75
? RE —1® 7 L R7 ?
{MUTE o © ? SCK
33 5 lg g1 10 33
TP_SRREQP TP_PSYNC
UWIRE
R& e
SRREQF DNP -0
DNP DNP
. DNP TP_LD
{ SRREGN_} ® DNP _.-?:— —l-—.-._ J:— 1D
[Ccrout_>» DNP x,
LY
ONP Green
DNP-—— DNP DNP
DNP | e
YVCCAMP = =
. TP_EXTCP TP_GND
VCCAMP _ VOO
Setpin 3 RrR18 I
voltage to 1.3V DNP
P DNP " 0
DNP DNP DNP ; i C2 C3 —C4 —==C5
o 0AuF | 10uF DAuF | 10pF
1 L 1 1 11
YCCAMP Y CCBUF

DNP

10 LMX2820EVM iV #itk

R21 I
0

|1
I
9
&b

|
I
.
e
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YCCBUF U1 c10 RFOUTBN
R22 24 5 1
Y CCBUF PSYNC PSYNC
R23
33|y coBuF? SRREQ_N pa2 SRREQN 0.1pF
0
C11 C12 c13 Cl4 38 Jip SRREQ_P |a-1L SRREQP =
THF 0 1pF TuF 0. 1uF
L MU0 T 2 4 MuxouT RFOLITE N > 25 c15 RFOUTBP
Yoo = = = YCCDIG REOUTE_ P L28 H 1 e
PN ! lyceoig D 1UE
I '3 MUTE | MUTE T
YCCOP L
'[ [ . cefa =
YCOMASH
'[ ( [ 5 Dl
YCOVCO i
cs# CoB
GND 5
GND SCK 4 SCK
€20 —==C21 022 ==C23 47 GND c18 RFOUTAN
'IpF QApF | 1uF TUF 0 1uF 48 {GnD RFOUTA_N > £l H 1 {a
- 1 L L RFOUTA_P -2
th REGIN YTUNE |23 L
a4 SEE\Y&? cPaUT 4 e vl )
35 REFVCO2 o4 1F8FOUTAP
BIASYCQ GND —=CaLF
BIASVC Q2 GND a70pF | eonF [ 22nF Lo
‘” BIASYAR GND W
GMND — RILF —— —
c25 C 26 c27 C28 C29 (331 GND = 681 = =
TUF THF 10uF TuF 470nF 1uF mF GHD L
I I I —_l— I GND =
- GND
48 | our o DNP CPoUT >
L
Ca2 = SROUTN
Il 20 S FrOIN SROUT N P 1 fa
1 | .
R31 01UE SROUT_P 0
499 M 8 b osciN_ K
ﬁb QSCIN_P RFIN =
= c33 g3, LMX2820 i
0.uF | 01pF 4 1SROUTP
— DNP DNP-— @ 0
DNP R35
\f_(lz_c
DNP
DNP CI?iS 1 RFIN
® DNP —— | || .
DNP 0.1pF l'
= oo
& 5-2. LMX2820EVM EH#E (F2 KX )
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7 VIRLE R
R71. VEER
LR HE L] BOEE filbeic]
C1LF 1 B, Md% , 470pF , 10V , +/-5% , COG/|885012006012 Wurth Elektronik ( i/}
NPO , 0603 T )
C2. C4. C8. C12. C14. C18, " HZ , F% , 0.1uF |, 16V, +/-10% , GRMO033R61C104K | Murata ( 44 )
C20. C23. C32. C33. C34 X5R , 0201 E84D
C2LF 1 B2, B, 0.068uF , 25V , +/-10% , |885012206070 Wurth Elektronik ( 11/}
X7R , 0603 FHLT )
C3. C5. C9. C27 4 HIZE , g%, 10pF , 10V, +/-10% , GRM188R61A106K |Murata ( #1H )
X5R , 0603 AALD
C3LF 1 HiZS , W% , 2200pF , 16V , +/-10% ,  |885012206036 Wurth Elektronik ( ffi/R
X7R , 0603 T )
C10. C15. C16. C24. C35 5 2, &, 0.1uF , 10V, +/-10% , 530Z104KT10T American Technical
X5R , 0201 Ceramics ( £ E AL
ZaT )
C11. C13. C17. C19. C21. 11 B2, B, 1uF , 25V, +/-10% , GRM155R61E105K |Murata ( #1H )
C22. C25. C26. C28. C30. C31 X5R , 0402 A12D
C29 1 HZE , W, 0.47pF , 25V, +/-10% , CGAS3E3X7R1E474 | TDK
X7R , AEC-Q200 1 % , 0603 K080AB
D1 1 LED , £:t5 , SMD LTST-C190GKT Lite-On ( & MHT )
J1 1 $:3% , 100mil , 3x1, 4, TH TSW-103-07-G-S  |Samtec ( Hi% )
J2 1 Bk (HE) , 100mil, 5x2 , 4, SMT |52601-S10-8LF FCl
J8 1 #E3k , 100mil , 2x1 , ¥4, TH TSW-102-07-G-S  |Samtec ( Hi% )
J10. J11. J12. J13. J15. J16. 7 #HfL , SMA |, 50 Bkl , & , % esk 142-0771-831 Cinch Connectivity
J19
J14, J18 2 HEoe  SMA , Tl , B3, % 2% | CON-SMA-EDGE-S |RF Solutions Ltd.
R1 1 EBH , 1.0k , 5% , 0.1W , AEC-Q2000 |CRCWO06031KO0JN |Vishay-Dale ( jg1Hik
% , 0603 EA )
R2. R4. R5. R6. R7. R8. R9 7 B , 33, 5% , 0.1W , AEC-Q200 0 CRCWO060333R0JN |Vishay-Dale ( itk
%% , 0603 EA )
R2LF 1 HiBHL , 68.1, 1% , 0.1W , AEC-Q200 0 |CRCWO060368R1FK |Vishay-Dale ( jg1Hik
% , 0603 EA #)
R3LF 1 B, 182, 1% , 0.1W , AEC-Q2000 |CRCWO060318R2FK |Vishay-Dale ( g 1Hik
% , 0603 EA )
R15 1 1B , 330, 5% , 0.1W , AEC-Q200 0 |CRCWO0603330RJN |Vishay-Dale ( g tHik
% , 0603 EA #)
R18. R21. R22. R23. R24. 10 HFHL , 0, 5% , 0.1W , AEC-Q200 0 4% , |CRCWO06030000Z0 |Vishay-Dale ( jgittix
R25. R26. R27. R28. R37 0603 EA )
R30. R32 2 HiFL, 0, 5% , 0.05W , 0201 CRCW02010000Z0 |Vishay-Dale ( itz
ED )
R31. R35. R40 3 HLBEL , 49.9 , 1% , 0.1W , AEC-Q200 0 |CRCWO060349R9FK |Vishay-Dale ( Jg 1%k
% , 0603 EA )
SH-J1 1 SREE, 100mil , B4, B SNT-100-BK-G Samtec ( HI% )
TP1. TP2. TP3. TP4. TP5. 9 TR, R, A, TH 5002 Keystone
TP6. TP7. TP8. TP9
P11 1 WA, M, B=E | TH 5001 Keystone
TP12 1 M, W, e, TH 5000 Keystone
u1 1 A AR LMX2820 HEIHAER (TI)
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8 BEMEfRE TR

1SR EVM REZHUH AR, 56 & 8-1 K@ i A IIRA R R . 158 LR IE I

. {EWE EVM IEH

TAEZHT , EZ11E 5 EVM BCE SUBRA R E .

© WATAEAFAR AR BB E . FAE LS BB 4.2.4,
* LMX2820EVM [f] POR H1Ji K%y 220mA.
* LMX2820EVM [l AL HEIRZ) 0 10mA.

Congratulation!

Verify hardware setup:

e  Validate power supply is connected, turned on, and current limit is appropriate for the device.

e  Validate OSCin signal is supplied and turned on, if required.

e  Ensure programming cable is hooked up to the board.

. Ensure spectrum analyzer center frequency matches target frequency. Choose wide span so that the carrier can
be seen if it is off frequency.

Ensure device is not powered down by the CE pin.

e  Load all registers (Ctrl+L).

Device locked Yes: Congratulation!

*

No

v
Verify software setup:
e Revert to default mode in the software under “Default Configuration”.
e Validate that no boxes are red. If so, mouse over and read the tool tips.
e Ensure that all the frequency boxes values are correct. Also understand that the VCO frequency could be
different than the output frequency as there are often dividers after the boxes.
e Load all registers (Ctrl+L).
e  Try Readback at this point, if necessary.

Device locked Yes: Congratulation!

*

No

v
Verify communications:
. Go to “USB Communications”, “Interface”, ensure that the USB2ANY button is turned green. Click “Identify” to
have the program blink the green LED.
e  Send simple one way communication to the device such as: POWERDOWN, RESET, or change the status of a
pin. Realize that if a RESET is done, do a Ctrl+L to refresh the registers afterwards. For POWERDOWN, you can
validate this looking at the current on the power supply.

Device locked Yes: Congratulation!

*

No

Contact Tl support

www.ti.com/support

& 8-1. BEMEfE AT

16 LMX2820EVM iF 142k
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A ERAARFKIZ B

LR T LMX2820EVM #2418 (KR AL, BROAKEOL T, EVM L B RSN i i i
# A1 SERNMATLE

24T B
9 b 0SCIN_N 9 b 0SCIN_N
8 L osciN_p 8 L osciN_p
C33 —=Ca4  LMX2820 ca3 ——caq  MX2820

OSCINN 0.1F | 0.1pF 0IWF | 0.pF
| R33
DNP — DNP DNP
0 Iris DNP R35
o 49.9 499
OSCINP OSCINP

® DNP —— ! ® DNP ——
i

0 R40 0 R40

49 9 o~ 49 9

I

9 o OSCIN_N
0SCIN_P

C33 ——c34 LMX2820

OSC‘NNW R33 TORQJAF o
"l 0 kP 102
= <
OSCINP
| R37
v DNP———
N DNP.
= —
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B USB2ANY [& {472

HH - AER USB2ANY BN | TICS Pro iif sRiEAT [ 1 50T . 42 MRS 1 Ui W S ) o X A Al DR I
B E PC fl USB2ANY KLk Z [Alff) USB AT L @[ , 5N LMX2820EVM #EAT HI i FEKE A 22 2 -

1. 78 USB2ANY Firmware Requirement ( USB2ANY [E{FEsk ) & )5 , fidt OK 4k&(F .
|

The connected <unknown device> requires a firmware update to version
2.7.0.0.

Serial Number: 70DB316F 27001300
Current version is: UNKNOWN

The update takes only a few seconds and does not require an Internet
connection.

.

A B-1. BEFZER
2. ¥Rk, $ATHE B-2 B g L EIRHIE R .
5,

Prepare the USB2ANY for download:
1. If a USB cable is connected to the USB2AMY, disconnect it.

2. While pressing the BSL Button {S1), connect the USB cable.

Help me locate the BSL Button (S1)

K B-2. B nEEr

3. W BREARENE BSL #ERALE |, W A Help me locate the BSL Button (S1) ( i5# B34k 3 BSL #%4
(S1) ) #4H LA 5l USB2ANY BSL Button (S1) Location ( USB2ANY BSL %41 (S1) 8 ) #ti & 1.

E ln

The pictures below show the location of the BSL button {S1 switch) and USB connector. If the USB2ANY is in an
enclosure, you will need to insert an implement (a paper clip works great) into the small hole to press the button.

BSL button ($1) USB Connector

USB2ANY without enclosure USB2ANY with enclosure

& B-3. BSL %4
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4. fiil OK 324 USB2ANY BSL Button (S1) Location ( USB2ANY BSL #41l (S1) R ) 3 th 6 [136i% [0 5
— AN ERE. PATRHE LERIERE , HPER Update Firmware ( 58T ) BE%.
g

The USB2ANY is ready for download.

Click the Update Firmware button Update [
Firmware

to start the update process.

Close

& B-4. B HiE 4
5. siifi Upgrade Firmware ( J1-4¢[E ) JTaRRE . fETHH5ERUE miidi Close ( 55 ) -
11

USB2ANY firmware update is complete.

L

Mass erase occured!

Password Sent Successfully
Sending RAM BSL v00.07.88.33
Sending RAM BSL v00.07.88.38
Sending firmware (USB2ANY v2.7.0.0)
Firmware Sent

Memory successfully verified

Total programming time is 1544ms
Sending reset vectors

Reset vector sent

Interrupt reset successfully verified
Resetting device

Done!

Kl B-5. [& 44 F+ R 5E Rk
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6. 1E TICS Pro ¥ f4:rh#: %] USB communications ( USB ifif5 ) — Interface ( #210 ) LIk # USB 2. Hif#
USB Connected ( USB L% ) &4 A

[ communication Setup =loix]
~Interface Select USB2ANY
& USB2ANY
P | A2CaBosF24002100 = Identify | Select a Protorol | ST |
€ ETD —
USB Connetted
" Demohode Q onnests

Close
& B-6. USB &z

C B Eidx

T DAHTARCAS 1) DURS AT 8 5 24 i hRCAS 1) SRS AN [R]

Changes from Revision * (June 2020) to Revision A (January 2021) Page
o BT TR CRITP RS . BRI NS HE ISR R T TAEAERTEE . 1
o AEFEAF TR TEJEIER “ReadMe”  ( HIR ) GUHIAIT 7B 0 o 5
o FHT T SYSREF 5 — T H T 6 oottt 8
* fE PFDIN 7/ 5 i 1/ 2 — T EOE 1 BRI A0 PED #2504 PEDIN SRR RR S ... 8
o I T I VCO FEZL — I oottt 9
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