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ADC364x XUiEIE . 14 fiL. 250MSPS Fl1 500MSPS #%(#% ¥ 4% (ADC)

1 Rtk

14 fi7. XLiEiE 250MSPS 1 500MSPS ADC
Mg 75 A1 25 ¢ -158.5dBFS/Hz

o PR : 74 5dBFS

HiiZ (JEZCHE ) ADC 4244

o IhFE

- 300mW/iiiE (500MSPS)

- 250mW/iliE (250MSPS)
LR - 75fs

2oL E L PN

- AlgmAE 100 Q A 200 Q
TR @ 2Vpp

AT N 5 (-3dB) : 1.4GHz
AivttERE (fiy = 70MHz , -1dBFS )
- SNR: 73.8dBFS

- SFDR HD2,3 : 84dBc

- SFDR /™ #EE 4 : 90dBFS
7 A4 (DDC)

- %Y/ MLz DDC

L G g

- HhHELE ;2. /4 & /32768 HhiHL

- 48 fir. NCO Az AT Bk A

DDR. H17T LVDS #1

- HT DDC 3%t 14 £ 34T DDR LVDS
- HTHhEUY 16 7 54T LVDS

- HTEECR ) 32 A7 4 H kT

2 NH

B e
B 73 A
Tk > Hr
DIES) N A e
T AE AR

AINP/M

vem

BINP/M

CLKP/M

3 A

ADC3648 #l1 ADC3649 (ADC364x) & 14 fir
250MSPS #1 500MSPS XU i 544 #e 2% (ADC). iX
LR BALHSMEMI (SNR) , HiMt T
-158.5dBFS/Hz (500MSPS) ()l 5 4 1 25 i

500MSPS i |, mifesk ADC ZEt4 [ Th#E R 300mW/iE
1B, FEPUBAR AR FE RS TR A ST ( 250MSPS i I
¥E 250mW/AEIE ) -

ADC364x A, 4 — /> 1] ik (1 DU Sl 5 $ 7 T AL A AR
(DDC) , 3 FF /2 FEdiiar fhiH 2 /32768 7% At il HL o
DDC f#/ 48 £z NCO , i% NCO 3z Az 40T FIAH {7
AL

ADC364x Fit % 7 RIEH LVDS #: 10 . fEHhEL S iR =
T, ZasHER 14 A% IF47 DDR LVDS #:11, ff
FH AU, i H 2504 46 B BB AT LVDS #2 Nk T A& %
AT 9/l S TR B 75 R . T R
BRI A A 32 fil.

wEEE
RS () BRKFER
ADC3649 64 VQFN 500MSPS
ADC3648 64 VQFN 250MSPS
(1) AREZER , BESHT 12,
Crosspoint
Switch
ADC Digital Dow! t
DCLKP/M
.
2% NCO Dig /F FCLKP/M
EH | S5
g ."‘ m f: H DOUT[0..15]P/M
ADC -
GPIO1 (3 ijlss?f\;/lp
GPIOO (3 NCO SWITCH
Powgzvgoww Control
L
iR

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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A&

LI 1 2 THBETTHER oottt 23
b ) A - F PR 1 BB EEVE I ettt ettt 24
B e 1 8.4 BRAETNBEREI oo 49
A BRI oo 2 IR T OSSR 53
LRI 1 T i IR W 4 21 Ese SR 70
(i 5 O R I B ettt 70

6.1 LT BB AR oo 5 9.2 BT R T oo 70
B2 ESD 52 oot 5 0. B A B et 74
(IR =8 S et T SR 5 Iy B e Y 75
LR e 2 = NSRS 6 0.5 T R ettt ettt as 76
B.5 FLAUEFIE - TEE e B 10 B R ST e 77
6.6 HLHENE = BTG oo 6 (T I = 15 =SSR 77
6.7 HLSHRIE - B (ADC3648 - 250MSPS)............. 8 10.2 B STRY T T oo 77
6.8 HLAKRENE: - TIRHLME (ADC3649 - 500MSPS).............. 9 10.3 SCRFFE oo 77
LRl N 2 5 SR 10 104 T H R ettt ettt 77
6.10 BLTUEEME | ADC3B48.. .o 11 105 B T et 77
6.11 HLEVEEME | ADC3649. ... 16 10,8 R TR ettt ettt e 77
Y= ¢ L5 3= O 22 A T T T oot 77
8 TEZIBEET ..ottt 23 12 PR BREEFIEITIE R 78
B IR e 23
4 B
R 41, BAEEBER
RS BRREER SR BEHE
ADC3669 500MSPS 16 fir 2
ADC3668 250MSPS 16 i1 2
ADC3569 500MSPS 16 fir 1
ADC3568 250MSPS 16 i 1
ADC3649 500MSPS 14 fir 2
ADC3648 250MSPS 14 fif 2
ADC3549 500MSPS 14 fi 1
ADC3548 250MSPS 14 {if 1
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5 5| WECEMTIRE

& 2 o 3 & 3 « S o S o S a
E E 2 2 B R 3 o 2 EEEEELLR
2883323828 423238¢%83§:3:?:3
4 [ [ [o
DGND O [23] DGND
DVDD12 | [7]  ovbp12
DOUT11P | : [as] DOUT4P
pouT1im [4] i : [;s|  poutam
DOUT12P : : [22] DOUT3P
pouT12M [6] : : [+3] DOUT3M
DOUT13P | : [ DOUT2P
DOUT13M : : ]  pouram
pouT14p [9] : GND PAD (baciside) : [20] DOUT1P
DOUT14M i : [] DOUTIM
DOUTISP  [11] : : B DOUTO/FCLKP
pouTism [12] : : [ DOUTO/FCLKM
sck (53] : : Bs]  soio
SEN [19] : : [Bs|  ReseT
AVDD12 [15] L _______ : B4  Avbp12
AGND  [16] ]  AeND
=t 32 3§92 E9838 8 :¢:3
& 5-1. RTD 3%, 64 5| VQFNP
(TR )
*® 5-1. I IThRE
5154 :
o v AR W
AGND 16. 33 | B, ov
AINM 19 I WiE A ZESEA, FOER. ZomARA TR N (100Q 52009 ) I HAME.
AINP 18 I I A ZMESA , IEEE,
AVDD12 152 |12V i
AVDD18 US| [mmrey e
BINM 30 [ I B EMESA , R, E0WMARA A MIER NIRRT (100Q 5.200Q ) JEHAWE.
BINP 31 [ HWiE B EAE SR, Rk,
CLKGND 23. 26 I I, OV
CLKP 24 ' PR BF2Z N . N TP IO RISSRERE |, B SRR & RS S e N 5 5 . 2204
CLKM 25 | A B EE AR E (0.75V).
DCLKP 55 O . o
DCLKM 5 o 725y LVDS Hfii L i S .
DGND 1. 48, I [%e, ov
57
Copyright © 2025 Texas Instruments Incorporated TR 7 3

Product Folder Links: ADC3648 ADC3649
English Data Sheet: SBASAU8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ8B&partnum=ADC3648
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com/lit/pdf/SBASAU8

ADC3648, ADC3649
ZHCSXJ8B - DECEMBER 2024 - REVISED JUNE 2025

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

% 5-1. 5IjITheE (&)

Gl
%20 L
2R w5

DOUTO/FCLKM | 37 o] , T S _—
DOUTO/FCLKP 8 o Z£4y LVDS i hrf diE 0. 7EMMEUET |, Z 5| i 2= 4> SLVDS il Bhfir i .
DOUTTM %9 © 47 LVDS HR Ay HimiE 1. I /EAME B OR¥EE 25 it SPI T HL.
DOUTIP 20 o 7= AT oo I IE (t F=3cab iibul
DOUT2M 41 0

724y LVDS R A7 i HidE 2. WI{EAME R R R S Ed SPI .
DOUT2P 42 (@]
DOUT3M 43 0

724y LVDS FE A i i 3. W 7EAE A AR FE R S HE T SPI .
DOUT3P 44 O
DOUTaM i ° 724y LVDS FE A il 4. n{EAME B B AR ERE S SR SPI Wi
DOUTAP 26 o 7% tHiETE 4. ATEA R s IR Bir F
DOUTSP 49 © 747 LVDS #E Ay HisiE 5. I AEAME B (R 2 il it SPI WrH
DOUTSM 50 o 7= AT oo I IE (t F3abi o iipul o
DOUT6P 51 0

724y LVDS R A7 i HdiE 6. W{EAE R R S dEd SPI e .
DOUT6EM 52 (@]
DOUT7P 53 0 )

724y LVDS FE A il 7. W TEAE A R RE R S HE T SPI .
DOUT7M 54 O
DOUTEM > ° 724y LVDS FE A il 8. n{EAME F B (R EFE S @ SPI Wi
DoUTEP 0 o 7% tHiEIE 8. AIEA R s IR Bir F
DOUTEM o1 © 7247 LVDS HUR Ay HiliE 9. mIAEAME RS fR¥EE 25 Hmid SPI W HL.
DOUTOP 62 o 7= DA fapGEbEY (t p=3cab m iibul
DOUT10M 63 0

724y LVDS R A7 i HdiE 10, mT7EAME A i R B S s SPI .
DOUT10P 64 0
DOUT11P 3 0 )

Z4y LVDS BB 4 HIBIE 1. AlEAME (R R 2 JFiE I SPI K .
DOUT11M 4 O
pouTzp ° © Z 4y LVDS B AL HilIE 12 FIYEAMER R GREFS @ SPI Wi
DOUT12M 5 o 75 Y IEIE 12, RIFEAS IEZSEw=scab mibul .
pOUTTSP ’ © 24 LVDS $d r 4 33 13, AT EAME A R FR a2 JF it SPI W
DOUT13M 5 o %= AL B 13, ATLEAE FH I AR B s il Wreg.
DOUT14P 9 0

724y LVDS Ff i il iE 14, AR R GRRE RS IRimid SPI Wi .
DOUT14M 10 0
DOUT15P " ° 4y LVDS FR A i HiEiE 15 (MSB). Al I fREFE 2 IRIET SPI Wi
DOUT15M 12 o PLRHHIIE 15 (MSB). .
DVvDD12 2. 47 | Hr 1.2V R
DVvDD18 58 | K 1.8V HIE
GPIOO0 27 /0 FL bl NSRS . ATEA N R
GPIO1 28 1’0 P N BCRAS i B8 B R B HE (1.2V)o ATFE AN A B O
=X A 35 I TEPEE AL, SHPE R %5 EA AR 21k Q T FBH# % DGND,
SCLK 13 I FF AT E O MR B AT R O o %5 R B 21k Q ThisfH#$ 2 DVDD18,
SDIO 36 1’0 BATE: BRI . Z5EF NEE 21k Q FHIHLFHAE % DVDD18.
SEN 14 I FATEE LS RS SR A 21kQ FhiHFHAE % DVDD18.
VCM 21 (e} FeA RS (1.4V)

(1) =%, 0=,

I/0 = NB4mH , G = #&ith , P = R
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6 K%

6.1 480 B K AUEE
18 ERIBRAA T (0 T AR BT A (RS A ] ) O

2K | WAHH BME BoKE| B4
YRRV , AVDD18 -0.3 2.1 \Y
YR R VE R , AVDD12 -0.3 1.4 \Y
YR EVER , DVDD18 -0.3 2.1 \Y
YR VSR , DVDD12 -0.3 1.4 \Y
AINP/M. BINP/M -0.3 2.1 \
Hn LN B b CLKP/M 03 14 v
GPIO0/1. RESET. SCLK. SEN. SDIO -0.3 DVDD18 +0.2 \%
WEAE SR N Th 3 ( AINP/M. BINP/M ) #7100 Q i 10 dBm
g, Ty 125 .
WAL | Tog 65 50|

(1) BRI ZEXT AR AHE (B 5 I AT B2 818 UK AR . X865 HH A AU R I 5E 2R, IFARIR S AR IR e 26 A T DA
FE W TAFHF UANRERT AR AT TRV IEFBAT - K RIAL T 2800 i KAUE 2% A T 7T b 2 e 0 A AT A

6.2 ESD &4
H - Xiv4
) AT (HBM) , 754 ANSI/ESDA/JEDEC JS-001 #7#E(1) 1500
V(Esp) L — — — v
FHEERIR (CDM) |, 454 ANSI/ESDA/JEDEC JS-002 Frif:@ 750
(1) JEDEC k% JEP155 #&H : 500V HBM I gt fE kit ESD #5HI7 R F 2244 r=.
(2) JEDEC X4 JEP157 451! : 250V CDM I} fe g fEbnviE ESD & HlAE R %44 .
6.3 BUUB1T &M
7E B 2R KA T B LARR BV B M U ( BRAES B B )
BAME  BRE BNE L: YA
AVDD18 1.8V Bl L 1.75 1.8 1.85 \%
AVDD12 1.2V B HL IR 1.15 12 1.225 \%
DVDD18 1.8V 7l 1.75 1.8 1.85 v
DVDD12 1.2V i 1.15 12 1.225 \%
Ta HARIE AR T I T AR S -40 105 °c
T, TAESE R 115(1)

(1) I 5] T L S5 T RE S N A3 A A I 22 s (FIT) 32
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6.4 A MEREE R
ADC3648/49
#dair) RTD (QFN) Bfr
64 5|

Roua 2 IR HE 22.3 °C/W
R Jctop) ghiZ b (TR ) #E 1.4 °C/W
Rous 45 25 L AR AL 7.4 °C/W
Wyt S B TRES 0.1 °C/W
Vg 45 % FUER R IE S 5L 7.3 °C/W
R e Jc(bot) EZ AN (JRTB ) FABE 1.1 °C/W

(1) ARMEBEOEZER

6.5 AR5 - Thie
S5 AR /IS E 1 AR X T T P 5 BB AR E PR S B A 2 1. e A i, 75 B R A4E To = 25°C. ADC

FHEFR = 500MSPS. DDC #E#g#i3. 50% I #h F25 . FrfR i SR - 1dBFS Z M N R E N

B FFERTIC 2 £ I7FF R (SPRA9S3).

2% WA | BoME mEME Bl B
ADC3648 - 250MSPS
lavoD18 HLYE LR, 1.8V AL R YA 15 130
|avDD12 FLYR IR , 1.2V A4 e IR 65 130 A
Ipvop1s HYE LR , 1.8V B I DDR LVDS 75 105
Ipvop12 FLJR IR, 1.2V $ iR 78 150
Pois DA FEEL 510 mw
ADC3649 - 500MSPS
lavbD18 LIS LA, 1.8V B4 Y 125 140
IavpD12 RIR LI, 1.2V B R IR 98 170 A
Ipvop1s FUR I, 1.8V B iR DDR LVDS 69 105
IpvbD12 HIR L, 1.2V B miR 113 210
Pobis TIERFEAL 602 mw
Wi
Pois | 7 Tl B 30 [

6.6 HLASHRFME: - EIS
e RAR AN B /MBS AE B AR 38 R A 35 R VO B A AR AR FR YR B R VS B N PR e 1. BRAE S ULRE , 5 878l 2 7F T = 25°C. ADC
KFEHR = 500MSPS. DDC gz 50% W40 F2 b, ARFRAEJRAEER - 1dBFS Z4r%N . WEEHER M THREm

¥ \ Wikde | BAME REME B B
HRBE
L E ‘ 14 ‘ fir
ADC3648 : 250MSPS ( PIBHE#E )
DNL WL Fin = 70MHz 095  £0.15 LSB
INL et Fin = 70MHz +0.5 LSB
Vos_ErRRr TRk 2 25 LSB
Vos_DRIFT AN R R R 25 LSB

. S £1 ]

GAINErr 25 iR 22 NN - %FSR
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B K AR A B /IMEL RS T AR08 XL 1R i LA AR B B YR e RV R N HE B B BRAE R AW, BN AME R T = 25°C. ADC
KAEE = 500MSPS. DDC F#H#ix0. 50% W &b 525 th. FRAREBEEER - 1dBFS ZHiAN. WEBEAEZM TR EM

e 28 PR BAME  HAUME RRHE L: XA

L E +0.5

GAINpRiIFT | ANIRIRE R 13 2545 — %FSR
P B +1

ADC3649 : 500MSPS ( PI&B&:uk )

DNL oy AR Fin = 70MHz 095  £0.15 LSB

INL oy ARt Fin = 70MHz +0.5 LSB

Vos_ErRrR s iR 2.5 LSB

Vos_pRIFT AN R R 2.5 LSB

NV A dEAE +1 .

GAINErR 2R N = %FSR

GAINpriFr | /KRR F 1 S PRHAEE *05 %FSR
P v +1

ADC ##)# A ( AINP/M. BINP/M )

FS R Fy 2.0 Vpp

Viem BN FERE 1.3 1.4 15

ZiN ZEo N BT 100MHz 4t R 4y BT 100 Q

Vem i HH A L 1.4

BW M % (-3dB) 1.4 GHz

B 8P% A (CLKP/M)

- ADC3649 100 500 MHz
ADC3648 100 250 MHz

Vip N 0.5 2 2.4 Vpp

Viem NI R 0.75 \Y

ZN Zor NPT 500MHz 4: )2 43 B 5 kQ

Il 2 L 35 50 65 %

SAEREHEAA (GP1O1)

VREF 1 FL R e 1.175 12 1.225 v

IvREF LDANGEE N I S S EN A ST TN 10 uA

¥#A (GPIO0. GPIO1. RESET. SCLK. SEN. SDIO)

Vi LR T PNGERES 1.4 1.8 \Y

Vi (98 & TPNGERE 0 0.4 v

I i LS AN LA 90 150 uA

I K H P AN L -150 -90 uA

G ETPNGEES 1.5 pF

¥ FHH (GPIOO. GPIO1. SDIO )

Von LS AR H FLE ILoap = -400 1 A AV'?D(;? AVDD18 \Y

Vor I S LR ILoap =400 1 A 0.1 v

LVDS/SLVDS #:0 ( DOUT[0..15]P/M. DCLKP/M )

o tE A S (BRIA ) MG

Vob ZE5y R LR 2B IR 500 700 850 mVpp

Vocm T AR 0.96 1.02 1.08 v
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6.7 FANHE - STUWLHHE (ADC3648 - 250MSPS)

B K AR A B/ IMEL RS T AR08 XL 1R 6 B A AR B B YR RV R N HE B B BRAE SR AW, SN AME R Ta=25°C. ADC
KAEER = 250MSPS. DDC F###ix0. 50% W 8h 525 th. SRR EHEERM - 1dBFS ZoHiAN. PWEBEAEZM TR Em

S ‘ TR BAMED  #RME  RAE i: X4
ZTREE
NSD I fiy = 100MHz , Ay = -20dBFS 1555 dBFS/Hz
NF W A fin = 100MHz , Ay = -20dBFS 255 dB
fix = 10MHz 74.0
fiy = 7OMHz 70 738
SNR (ELE fix = 170MHz 732 dBFS
fix = 300MHz 716
fin = 450MHz 69.6
fix = 10MHz 72.1
fix = 7OMHz 71.9
SINAD (M A FL L fin = 170MHzZ 713 dBFS
fix = 300MHz 69.7
fiy = 450MHz 67.8
fix = 10MHz 1.7
fix = 7OMHz 1.7
ENOB R fin = 170MHzZ 116 fir
fix = 300MHz 13
fiy = 450MHz 1.0
fix = 10MHz 77
fix = 7OMHz 80
THD SR (AT AN ) fiy = 170MHz 75 dBc
fix = 300MHz 71
fix = 450MHz 65
fix = 10MHz 79
fix = 7OMHz 69 85
HD2 R fix = 170MHzZ 78 dBc
fix = 300MHz 76
fiy = 450MHz 68
fin = 10MHz 83
fix = 7OMHz 71 81
HD3 =k I fix = 170MHz 81 dBc
fix = 300MHz 79
fix = 450MHz 74
fix = 10MHz 96
fix = 7OMHz 96
4k HD2,3 ftﬁﬁ)ﬁmﬁﬁl (A4 HD2 Al fiy = 170MHz 95 dBFS
fix = 300MHz 88
fiy = 450MHz 81
IMD3 R % f;g;ﬁg,ﬁg 1= 120MHz , A= 83 dBc

(1) SNR il HD3 fyf/ME H1 ATE #isE ; HD2 i LAE & RALHIE
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6.8 FLAUNHE: - STUWLHLHE (ADC3649 - 500MSPS)

B K AR A B/ IMEL RS T AR08 XL 1R 6 B A AR B B YR RV R N HE B B BRAE SR AW, SN AME R Ta=25°C. ADC
KAEER = 500MSPS. DDC i, 50% W 8h 525 th. FrARBEHEERM - 1dBFS Z i PWEBEAEZM TR Em

S ‘ TR BAMED  #RME  RAE i: X4
ZTREE
NSD I fiy = 100MHz , Ay = -20dBFS 1585 dBFS/Hz
NF W A fin = 100MHz , Ay = -20dBFS 225 dB
fix = 10MHz 74.0
fiy = 7OMHz 70 738
SNR (ELE fix = 170MHz 732 dBFS
fix = 300MHz 716
fin = 450MHz 69.6
fix = 10MHz 72.1
fix = 7OMHz 71.9
SINAD (M A FL L fin = 170MHzZ 713 dBFS
fix = 300MHz 69.7
fiy = 450MHz 67.8
fix = 10MHz 1.7
fix = 7OMHz 1.7
ENOB R fin = 170MHzZ 116 fir
fix = 300MHz 13
fiy = 450MHz 1.0
fix = 10MHz 74
fix = 7OMHz 77
THD SR (AT AN ) fiy = 170MHz 74 dBc
fix = 300MHz 68
fix = 450MHz 63
fix = 10MHz 76
fix = 7OMHz 69 82
HD2 R fix = 170MHzZ 77 dBc
fix = 300MHz 81
fiy = 450MHz 76
fin = 10MHz 88
fix = 7OMHz 71 80
HD3 =k I fix = 170MHz 83 dBc
fix = 300MHz 71
fix = 450MHz 65
fix = 10MHz 94
fix = 7OMHz 94
4k HD2,3 ftﬁﬁ)ﬁmﬁﬁl (A4 HD2 Al fiy = 170MHz 90 dBFS
fix = 300MHz 86
fiy = 450MHz 87
IMD3 R % f;g;ﬁg,ﬁg 1= 120MHz , A= 86 dBc

(1) SNR il HD3 fyf/ME H1 ATE #isE ; HD2 i LAE & RALHIE
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6.9 i FFER

Bt KA AN B /MRS TE AR X T AR Y6 A AR B B YR L SV R N FE B 1 BRE R AWM , S AME R 7E Ta = 25°C. ADC
FHEFR = 500MSPS. DDC &3 . 50% M 8h F2 . FrRReBIEH SR - 1dBFS Z M NS R e 1)

: =
% WHEH BL WEORE ap
ADC B} FP#iAg
Tap ILAAEIR 200 ps
Ta LEELED 75 fs
Fs = 500MSPS , f#i% > 256 Mg 1E-10
CER PR LE Fs = 500MSPS , 4% > 512 MUY 3E-13 HERIREA
Fs = 250MSPS , fi% > 256 M4 1E-11
P TR A 5 s s
FEIR : tpp + tapc * toic
teo FEIRAEIR - SREEITSH FIAIEI DCLK EFHE | felm « Rinter sl ook Erbig | 520 BT 200 ns
ADC i DDR LVDS , 7 B 38 S
tapc DDR LVDS , fRAEIRFA 4 ]
TR : %\ ZE LVDS fi DDR LVDS 8
DDC 538 5
torc HCPIEIR BRI 12 I (AR 2 Taiiind of
14 18 4L ( SEHE SR ) 49 JR
/16...132768 FhHL ( SCHEU AL ) 50
BT4RTEEED ( SCLK. SEN. SDIO) - #A
foLkescLky | AT R 1 20| MHz
tsLoaps  |SEN FFEHTE| SCLK AR 1 £ SR (] 10 ns
tstoapH | SCLK LF-#FE SEN TR 1 PRIFRT [A] 10 ns
thsu SDIO % SCLK b FHifk 37 i ji] 10 ns
toH SCLK LT+ % SDIO ({50 8] 10 ns
HATHRER O (SDIO) - #iH
tozn) SDIO =2 3 9x3) 10| ns
topz) SDIO H#lE 8| =7 14 ns
top) M SCLK 1 T %355 SDIO %k 10 ns
B : SYSREF
tssvysrer) | LT ] © SYSREF 44 % CLKP/M LFHif 100 ps
thsvsrer) | fRFFIFIE] © CLKP/M _EFH/ % SYSREF 4L 100 ps
#ORF : DDR 1 SLVDS
toy G R R R E] DCLK #i5 s = S00MSPS 0495 068 0.905 "
Fs = 250MSPS 0.905 1.16 1415 ns
to SR T R]  DOLK #4514 Fo = SOOMISPS 0.095 032 0535 1o
Fs = 250MSPS 0615 084 1.065 ns
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6.10 JLRIKFE: , ADC3648

FRAE A AU, 750 B BE EAE Ta = 25°C. ADC A% = 250MSPS. DDC 5584850, 50% I & 525 b . FRFR L I i R AT
- 1dBFS Z 4 N &M T 18 E K

0 0
-20 -20
& 40 & 40
g g
E -60 § -60
£ £
< -80 < -80
-100 -100
0 25 50 75 100 125 0 25 50 75 100 125
Input Frequency (MHz) Input Frequency (MHz)
SNR = 74.5dBFS , NSD = -155.5dBFS/Hz SNR = 74.1dBFS , HD23 = 80dBc , 3F HD23 = 96dBFS
B 6-1. 2R A MR 6-2. Fiy = 101MHz B8 FFT
0 0
-20 -20
& 40 & 40
g g
:g -60 g -60
g g
< -80 < -80
-100 -100
120 hscninkiatbiosiiuibblo 120
0 25 50 75 100 125 0 25 50 75 100 125
Input Frequency (MHz) Input Frequency (MHz)
SNR = 74.2dBFS , HD23 = 89dBc , 3k HD23 = 105dBFS SNR = 72.8dBFS , HD23 = 79dBc , 3k HD23 = 88dBFS
B 6-3. Fiy = 101MHz, Ay = -20dBFS I [\ 8.3 FFT 6-4. F\y = 170MHz I [} 8.3 FFT
0 0
-20 -20
& 40 » 40
g 5
% -60 g -60
g g
< -80 < -80
-100 -100
120 120 Mmm
0 25 50 75 100 125 0 25 50 75 100 125
Input Frequency (MHz) Input Frequency (MHz)
SNR = 72.3dBFS , HD23 = 82dBc , 3k HD23 = 98dBFS SNR = 74.1dBFS , HD23 = 86dBc , 3k HD23 = 105dBFS
& 6-5. Fiy = 240MHz B} [RI8% FFT & 6-6. Fjy = 240MHz. A\ = -20dBFS R /2843 FFT
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6.10 JLRUER: | ADC3648 ( 4%)

BRAES AU, BNMAMERTLE Ty = 25°C. ADC RAFE# = 250MSPS. DDC 5. 50% W8 525t ARk s i R AN

- 1dBFS Z4r M N T8 E K

-20

-40

-60

Amplitude (dBFS)

-80

-100

-120
0 25 50 75
Input Frequency (MHz)

SNR = 71.4dBFS , HD23 = 80dBc , 3F HD23 = 85dBFS

& 6-7. F)y = 300MHz B {1375 FFT

-20

Amplitude (dBFS)
& A
3 S

&%
S

-100

-120

100 125 0 25

SNR = 70.1dBFS , HD23 = 76dBc , 3 HD23 = 80dBFS

6-8. Fiy = 450MHz I} 8.3 FFT

50 75
Input Frequency (MHz)

100 125

-120
0 25 50 75
Input Frequency (MHz)

A = -7dBFS/#.% , IMD3 = 83dBc

& 6-11. Fy = 220MHz/240MHz B B30 FFT

0

-20 -20

& 40 » 40
g :

g -60 § -60
g g

< -80 < -80

-100 -100

120 120 VTR R W o
0 25 50 75 100 125 0 25 50 75 100 125
Input Frequency (MHz) Input Frequency (MHz)
A = -7dBFS/#.% , IMD3 = 91dBc A = -20dBFS/#.% , IMD3 = 99dBc
& 6-9. Fy = 90MHz/110MHz i [X(& FFT B 6-10. F,y = 70MHz/100MHz i} [{X(& FFT

0 0

-20 -20

& 40 & 40
: :

§ 60 E -60
g g

< -80 < -80

-100 -100

100 125 0 25

A = -20dBFS/#:35 , IMD3 = 87dBc

B 6-12. Fiy = 220MHz/240MHz B FI% & FFT

75 100

50 125
Input Frequency (MHz)
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6.10 JLRUER: | ADC3648 ( 4%)

BRAE A B, 750 B BE AR Ta = 25°C. ADC A% = 250MSPS. DDC 3584850, 50% I & 525 b . FRFR L I i R AT
- 1dBFS Z4r M N T8 E K

77 10 80 135
—— SNR SNR
—— HD23 70 HD2, HD3 120
Non HD23 HD4, HD5
7% on 100 Non HD2-HD5 5
AN 7 g
73 0 o Q9
—~ =2 - 3 a
i Q 3 I
o c
g 7 80 I > 2
z 5 5 g
7] z @ 3
69 70 K -
2 g
T a
I
67 60
65 50 -10 0
0 100 200 300 400 500 600 700 80 -70 60 -50 -40 -30 -20 10 0
Input Frequency (MHz) Input Amplitude (dBFS)
FIN = 10MHz
B 6-13. ZtkRe s Fiy KRR Bl 6-14. ZMERRE AN HRRR
80 135 76 110
SNR — SNR
HD2, HD3 —— HD23
70 120
Nom HDD.HDS Non HD23
on - —
60 105 3 75 100
= 5
50 90 g - 1 %
o —
—~ n 74 90 g
@ 40 75 £ i a
ho S 35 I
[\ z =~ c
Z 30 60 & x S
o S 5 73 80 <
I 14
20 45 T a
§ [}
10 30 F 72 70
0 15
-10 0 71 60
80 70 60 -50 -40 -30 20 -10 0 100 125 150 175 200 225 250
Input Amplitude (dBFS) Sampling Rate (GSPS)
Fin = 100MHz F\ny = 100MHz , Ajy = -1dBFS
& 6-15. RS A IR R Kl 6-16. 2V tERE S Fs HIMRR
110 74 100
| —— SNR —— HD23 Non HD23
100 73.5 97.5
©n— 95
90 [
o
— 7 725 925 2
2 80 i Q
i 2 Q
- z 72 90 I
(=] x c
s 70 b <}
= 5 715 875 =
'l
60 a
71 85 T
50 705 825
40 70 80
-80 -70 -60 -50 -40 -30 -20 -10 0 25 30 35 40 45 50 55 60 65 70 75
Input Amplitude/Tone (dBFS) Clock Duty Cycle (%)
F\n = 70MHZz/100MHz Fin = 100MHz , Ay = -1dBFS
& 6-17. IMD3 5 Ay FIFIKR &l 6-18. ZZW M AL 5B oh b Z HRIBIK R
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6.10 JLRUER: | ADC3648 ( 4%)

FRAE A A, 750 BBE AR T = 25°C. ADC RFEZ = 250MSPS.
- 1dBFS Z /i N T e Er

DDC 5 ##50. 50% I 523 bl Frk ALt L i A

75 110 77 110
SNR HD23 Non HD23 | SNR HD23 Non HD23
74 100 —~ 76 100 —~
[ (7]
w 'S
] [
— o P z
[ P} [ ©
u I 3 1Y
o o
T 73 / 0 £ T 75 0 2
o < [:4 c
H 2 3 2
] o«
N N
o a
72 80 T 74 80 T
71 70 73 70
1.7 1.75 1.8 1.85 19 11 115 12 1.225
AVDD18 (V) AVDD12 (V)
Fin = 100MHz , A = -1dBFS Fin = 100MHz , A = -1dBFS
&l 6-19. it fe 5 AVDD18 AR %R Bl 6-20. ZVitkAE S AVDD12 AR R
80 100 75 120
——— SNR SNR
78 | —— HD23 95 HD23
Non HD23 Non HD23
76 90
~ 74 105 —~
74 85 @
. o0 o
—~ z —~ 2
% 72 80 Q g o
2 70 75 % 273 90 %
z § z 5
5 68 70 Z 5 P
) o
66 65 8 a
T 72 75 T
64 60
62 55
60 50 71 60
1.2 1.25 1.3 1.35 1.4 1.45 1.5 1.55 1.6 -40 -20 0 20 40 60 80 100 110
VCM (V) Ambient Temperature (degC)
Fin = 100MHz , A = -1dBFS Fin = 100MHz , A = -1dBFS
K 6-21. ZFMAE S VCM FIEIRR & 6-22. c iR SEERIR R
1 1.5
0.75
L 05 o
= %]
> <
T 025 2
@ =
s s
€ 0 £
2
£ -025 s
g g
£ 05 £
a
-0.75
-1 1.5
0 2048 4096 6144 8192 10240 12288 14336 16384 0 2048 4096 6144 8192 10240 12288 14336 16384
Code Code
& 6-23. DNL &l 6-24. INL
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6.10 JLRUER: | ADC3648 ( 4%)

AR AU, SN IABERAE Ta = 25°C. ADC FFEZH = 250MSPS. DDC . 50% ol 525 b, ARBR B g e s Al
- 1dBFS ZE/ A% T 16 E M

14% 16384
12%
—
12288
10%
— @
X 8% 3
= o
5 5 8192
3 6% g
o
4%
: 4096
| S S S——
2%
0 0
8109 8111 8113 8115 8117 8119 8121 8123 0 10000 20000 30000 40000 50000 60000
Output Code Samples
B 6-25. HfifmB EIT &l Bl 6-26. ke
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6.11 J7RE: | ADC3649

BRAE S AU, RIS RE R AE Ta = 25°C. ADC KAE# = 500MSPS. DDC 55155, 50% &b 23 by AR B s it FE A0

- 1dBFS Z 4 N &M T 18 E K

. (VTR WPPRITI (N TR WP oo

0 50 100 150 200 250
Input Frequency (MHz)

& 6-29. F)y = 101MHz. A\ = -20dBFS {83 FFT

0

-20 -20

& 40 » 40
g g

E -60 § -60
g g

< -80 < -80

-100 -100

120 o nibicssiaeiul 420

0 25 50 75 100 125 0 50 100 150 200 250
Input Frequency (MHz) Input Frequency (MHz)
SNR = 74.5dBFS , NSD = -158.5dBFS/Hz SNR = 74.1dBFS , HD23 = 84dBc , 3k HD23 = 95dBFS
B 6-27. F R BB & 6-28. F;y = 101MHz B 3.75 FFT

0 0

-20 -20

& 40 o 40
g g

:g -60 g -60
g g

< -80 < -80

-100 -100

SNR =74.2dBFS , HD23 = 89dBc , ik HD23 = 105dBFS

-120
0 50 100 150 200 250
Input Frequency (MHz)

SNR =72.4dBFS , HD23 = 78dBc , ik HD23 = 101dBFS

& 6-30. Fy = 170MHz B[ 883 FFT

0

-20

-40

-60

Amplitude (dBFS)

-80

-100

-120
0 50 100 150 200 250
Input Frequency (MHz)

SNR = 71.4dBFS , HD23 = 74dBc , 3F HD23 = 89dBFS

& 6-31. Fjy = 240MHz BY i3 FFT

-20
)
[T
o
3
2 60
2
]
£
< -80
-100
o kbt daniuliohes
0 50 100 150 200 250

Input Frequency (MHz)
SNR = 74.1dBFS , HD23 = 86dBc , 3k HD23 = 105dBFS

& 6-32. Fiy = 240MHz. Ay = -20dBFS B 8% FFT
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6.11 #LAReE: | ADC3649 ( 4%)

AR AU, SN IAE AL Ta = 25°C. ADC FFEZH = 500MSPS. DDC . 50% ol 525 b, ARBR B g e s Al
- 1dBFS Z 44 N &M T8 E K

Amplitude (dBFS)

-20

-40

-60

-80

-100

-120
0 50 100 150 200 250
Input Frequency (MHz)

SNR = 68.9dBFS , HD23 = 74dBc , 3F HD23 = 92dBFS

& 6-33. Fy = 450MHz F} {23235 FFT

Amplitude (dBFS)

-20

-40

-60

-80

-100

-120
0 50 100 150 200 250
Input Frequency (MHz)

SNR = 67.2dBFS , HD23 = 69dBc , 3k HD23 = 81dBFS

& 6-34. F,y = 605MHz B 5.75 FFT

) VTP T APTRTTRTIVION S RPN

0 25 50 75 100 125
Input Frequency (MHz)

A = -20dBFS/#.% , IMD3 = 92dBc

B 6-37. Fi\y = 95MHz/105MHz B i % FFT

-20 -20

& 40 o 40
g g

:g -60 g -60
g g

< -80 < -80

-100 -100

-120 -120

0 50 100 150 200 250 0 25 50 75 100 125
Input Frequency (MHz) Input Frequency (MHz)
SNR = 64.6dBFS , HD23 = 63dBc , ik HD23 = 74dBFS A = -7dBFS/$.3% , IMD3 = 83dBc
6-35. Fiy = 905MHz B i1 3.% FFT B 6-36. Fiy = 95MHz/105MHz B [130& FFT

0 0

-20 -20

& 40 » 40
g 5

% -60 g -60
g g

< -80 < -80

-100 -100

-120
0 25 50 75 100 125
Input Frequency (MHz)

A = -7dBFS/#.% |, IMD3 = 81dBc

&l 6-38. Fiy = 445MHz/455MHz B K50% FFT
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6.11 #LAReE: | ADC3649 ( 4%)

BRaAE S AU, IS AME R AE Ta = 25°C. ADC KAE% = 500MSPS. DDC 5%, 50% &b 23 by sk B Js it s A0

- 1dBFS Z 44 N &M T8 E K

0 76 110
—— SNR
— HD23
-20 74 Non HD23 | 100
»
- w
G -0 T2 \ 0 g
L 60 T 70 80 I
2 x §
= s z
£ -
< -80 68 70 {
a
I
-100 66 60
0 50 100 150 200 250 0 100 200 300 400 500 600 700 800 900 1000
Input Frequency (MHz) Input Frequency (MHz)
AN = -20dBFS/#.# , IMD3 = 97dBc
& 6-39. F)y = 445MHz/455MHz X5 FFT 6-40. MRS Fiy IR R
80 135 80 135
SNR —— SNR —— SFDR Non HD23
HD2, HD3
70 HD4. HD5 120 70 120
Non HD2-HD5 —
60 105 @ 60 105
\| = 3
50 = 0 g 50 7 /\’\\/ 0 T
_ y w v\\, ‘é‘ _ - e
@ 40 75 c @ 40 75 a
z <] z T
\ot z
£ a0 0 = Z 4 o §
7] g ) 5
20 45 T 20" 45 O
2] [
I %
10 30 2 10 30
0 15 0 15
-10 0 -10 0
-80 -70 -60 -50 -40 -30 -20 10 0 -80 -70 -60 -50 -40 -30 -20 10 0
Input Amplitude (dBFS) Input Amplitude (dBFS)
Fin = 10MHz Fin = 100MHz
B 6-41. ZitkRE S A IR R & 6-42. WAL S A HERIRR
77 110 110
——— SNR
—— SFDR 105
Non HD23 100
76 100 _ 95
@2
/\—/ & 20
E 75 0 o 5 8
@ ) S &
i 2 s
x < 8 75
z 2 s
& 74 80 Z 2 4
&
% 65
73 70 60
55
50
72 60 45
100 200 300 400 500 -80 -70 -60 -50 -40 -30 -20 -10 0
Sampling Rate (MSPS) Input Amplitude/Tone (dBFS)
Fin = 100MHz Fin = 70MHz/100MHz
B 6-43. T ERE S Fs RIMKR & 6-44. IMD3 5 A IR R
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6.11 #LAReE: | ADC3649 ( 4%)

FRAE A A, 750 BBE JEAE Ta = 25°C. ADC RFEZ = 500MSPS.
- 1dBFS Z 44 N &M T8 E K

DDC 5430, 50% et 525 kb FrfR FE I Ha AT

110 77 105
— ChA Victim — SNR —— HD23 Non HD23 |
105 — ChB Victim 76.5 102.5
76 100
100 @
755 975 £
g % @ 75 95 o
=i W I
§ 9 S 745 925 T
% z 74 90 é
(%]
2 85 @
73.5 875 A
80 I
73 85
75 725 82.5
70 72 80
0 250 500 750 1000 1250 1500 25 30 35 40 45 50 55 60 65 70 75
Input Frequency (MHz) Clock Duty Cycle (%)
Fin = 100MHz , Ay =-1dBFS
B 6-45. 5 Fiy %R [l 6-46. AR SHT o & L EIIIL R
77 110 7 110
SNR HD23 Non HD23 | SNR HD23 Non HD23 |
76 100 —~ 76 100 —~
[ [
w w
] /\ [
—_ Z Py Iz
[ © [ ©
L 1N w N
o m
T 75 // w £ G w 2
o c ['4 c
H 5 sl
o5 o
o~ N
[=] [=]
74 //\ g0 T 74 80 T
7 70 7 // 70
1.7 1.75 1.8 1.85 1.9 1.1 1.15 1.2 1.225
AVDD18 (V) AVDDA12 (V)
F\ny = 100MHz , Ay = -1dBFS Fin = 100MHz , Ay = -1dBFS
& 6-47. AT tERE S AVDD18 IR R & 6-48. 2T iERES AVDD12 [AIFIX R
80 105 75 120
— SNR SNR
78| —— HD23 100 HD23
Non HD23 Non HD23
76 95 74 110
74 0 e
5} o
—~ /_’/\ s ~ z
g 72 85 Q g 73 100 9
S 70 g0 £ g g
g § g §
Z 68 7% Z 5 72 90 Z
g g
66 70 a a
I I
64 65 71 80
62 60
60 55 70 70
12 125 13 135 14 145 15 155 16 -40 -20 0 20 40 60 80 100 110
VCM (V) Ambient Temperature (degC)
Fin = 100MHz , A =-1dBFS Fin = 100MHz , Ay = -1dBFS
& 6-49. TYMAES VCM HEIFIKR &l 6-50. ZZW ML S EEE KRR
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6.11 #LAReE: | ADC3649 ( 4%)

BRIES AU, BNILAERTLE T = 25°C. ADC KAff% = 500MSPS.

- 1dBFS Z4r i N & T iaEr

DDC 5430, 50% et 525 kb FrfR FE I Ha AT

1 1
0.75 0.75
L 05 & 05
3 7]
> =
= 0.25 %, 0.25
2 :
< 0 £ 0
2 5
= z
S 025 3 025
£ 05 £ 05
a
-0.75 -0.75
-1 -1
0 2048 4096 6144 8192 10240 12288 14336 16384 0 2048 4096 6144 8192 10240 12288 14336 16384
Code Code
& 6-51. DNL Bl 6-52. INL
14% 16384
12% -
12288
10%
—_ (0]
X 8% 3
£ g 8192
5 =1
3 6% g
4%
4096
29, .- |
0
8111 8113 8115 8117 8119 8121 8123 8125 8127 0 10000 20000 30000 40000 50000 60000
Output Code Samples
& 6-53. ELR{mE BT B B 6-54. ki L
160 60
lavop1s — — lpvop12 —_— ﬁ —_— = jgi
I I _—
140 DVDD18 DVDD18 (1/2 swing)
— — lavop12 50 —— /8 — — /128
16 1256-32768
120 ”/_/_/’/
100 40
< <
E M E
= 80 = 5 30
g [ g 8 _—
5 — =
O 60 S o e
— 20
— ——
I e S gl p—
40 -
ot
10
20
0 0
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
Sampling Rate (MSPS) Sampling Rate (MSPS)
IhE % , DDR LVDS SEHEhEL , DVDD18
Al 6-55. B 5RAERAMR R Bl 6-56. BLJR-S5RAER AR R
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6.11 #LAReE: | ADC3649 ( 4%)

AR AU, SN IAE AL Ta = 25°C. ADC FFEZH = 500MSPS. DDC . 50% ol 525 b, ARBR B g e s Al
- 1dBFS Z 44 N &M T8 E K

150 100
— 2 —— /32 — 2 ——/32
— /4 — — /B4 90| —— /4 — — /64
— /8 — — /128 — /8 — — /128
125 116 /256-32768 80 116 /256-32768
n —— ]
é 100 g 60
= £ 50
o <
3 75 3 40
30
% N oo ———
10
25 0
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
Sampling Rate (MSPS) Sampling Rate (MSPS)
SeHAiE , DVDD12 SHENHC, M, DVDD18
& 6-57. B S RFERAAXR & 6-58. B 5 RIERAMRR
175 100
— 2 — =32 — /4 — — /64
— /4 — — /B4 — /8 — — /128
150| —— 18 — — /128 Z — /16 — — /256-32768
X 80
116 /256-32768 ; ; 132
125 = Y
g £
€ 100 g
1 o
3 3 40
75
50 Rt s e g g S g g s g gy
25 0
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
Sampling Rate (MSPS) Sampling Rate (MSPS)
S, X, DVDD12 A, WUy , DVDD18
E 6-59. L5 REFRARF K 6-60. L 5 RIEFRAIKIRFR
250
— /4 — — /4
— /8 — — /128
— /16 — — /256-32768
200 132
< 150
£
3 100
50 %
0
100 150 200 250 300 350 400 450 500
Sampling Rate (MSPS)
SACH , DU, DVDD12
K 6-61. BULGRAERERRR
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7TSHNEER
Sample N
i— Sample N+1
Input Signal  —— |
»i«tw
Sampling
Clock
- TDCLK o
DCLK / ~
i -l tDV [ tD‘ .
DOUT15 X A X Bis Az X Bis (
bouT14 A X B As X B, (
DOUT3 ) A; X By ) Ay By X
DOUT2 ) A X B, ) A 8, X

Sample N-43 Sample N-42
B 7-1. if 7 & - 3717 DDR LVDS

Sample N

. I S
Input Signal  ——— | \.Sa"‘p'e””\
— - tap

oo | // i
« LU UL L

DOUTO/ IR
FCLK ' > -
A
" Y e ¥ B
, [\ bis | b7
/—
/' Ba Boi
DOUT14
x X X:// x D14 x D6
: - |
/ Bo) Bo Boq By By Biq Biq By By Baq Baq B3 B3 Big § Bia
I D9 D1 D2 D9 D1 D9 D1 D9 D1 D9 D2 D9 D1 D9 D1
/-
' Boi Boq By By Big Biq By By Bxa § Baa § Ba By Bsa § Bsa
D8 DO D1 D8 DO D8 DO D8 DO D8 D1 D8 DO D8 DO

&l 7-2. B P&l - $:4T LVDS ( 7 PUSH 16 AL, /8 FHHHEN )

lia Copyright © 2025 Texas Instruments Incorporated
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B

DOUT15 Boa § Boa By By Big | Bia By B Baa | Baa B3 By Bsa | Bsa |
D15 D7 D15 D7 D15 D7 D15 D7 D15 D7 D15 D7 D15 D7 |
BUQ BOQ B1| B1| BIQ B].Q B2| BZ| BZQ BZQ B3| B3| B3Q B3Q
D14 D6 D14 D6 D14 D6 D14 D6 D14 D6 D14 D6 D14 D6

DOUT9

o ®
© 8
—

DOUT8

—— e e e

o ®
® 3
—
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8 E4Hi A
8.1 Mk

ADC3648 #il ADC369 J& 14 {7 250MSPS #1 500MSPS XLl i #5144 41 %% (ADC). X L6381 5 78 S I i 135 e L
(SNR) , FR Bt 2 -158.5dBFS/Hz M /= Jilih & . S ph AU A\ S5 100Q A1 200 Q 1 AT 4 A% A 748 i 22 FHL
P, BRI TN 1.4GHz (-3dB).

RS AN S B T A4S (DDC) |, SR /2 eafi i A /32768 7 il . DDC /] 48 {2 NCO , i%
NCO SCHRFAHALAR T FIAR AL LB -

RS RL & 1RGN LVDS $E M. fEEGE HECT | fa i #dfE6EA] DDR i $hidid 14 4> LVDS X A&4a. fEH]
SR IR | i B B AT LVDS B LU AT AR, AT gl e S n i FH ) T

500MSPS K} , mRERL ADC ZER I Th#E N 300mW/IEE |, F PLEHR ) R AER IR HE IR AT ( 250MSPS i Ih#E A
250mW/iEiE ) .

b
8.2 TyRE T HEK]
Crosspoint
Switch
AINP/M ADC Digital Downconverter
I 1
[ DCLKP/M
[ Freq fo |

vem 2 Dig I/F

x NCO 8 FCLKP/M

DDR/Serial
Freq f:
A Rise
¢ N \ DOUTI[0..15]P/M

ol

BINP/M ADC

CLKP/M *

|

VREF
SYSREF

GPIO1 TIMESTAMP
GPIOO NCO SWITCH

OVR Control
POWER DOWN ontro
0000
[ Z O X
4 # 2 3
o » v
& 8-1. HIEH
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8.3 ReME Ui A
8.3.1 HE#IA

ADC366x RIS A i B AT A B2 b as , FURERAE A a8 T P05 S AN N e B i . Bl AT — N E 7
100Q R & , HNHWMEN Vom , W1 K 8-2 IR MM AR R . X A8 SPI ZrfFds 5 AN N2
71 200 Q ¥z,

N EFE N 2Vpp , Vom A 1.4V - BIE , Bt A HUETE 0.9V fil 1.9V Z al4EZ). ADC M NZ rI5E&it | o
SCFF 1.9V UK LSRR IE1T

xINP  xINM
xINP J“ 1.9v N
200fF L 330r
VCM = 1.4V 1Vp
— 3.3pF
XINM [} T
200fF 0.9V il
) . ] 8-3. AR B Y
B 8-2. EAUHIA PRI

AT SRR A RIS IR B &, W 1&l 8-4 AN1E] 8-5 Fr.

xINP
voc> AAF
xINM
VCM
0.1UF%
y 8-5. HIR W&
[ 8-4. eV A A i
K 8-6 JE7~ T NFE 100 Q #1200 Q S A %% (-3dB).
1
0
o -1
['4
c -4
s
E
2 7
-8 | —— 100 ohm
——— 200 ohm
9
0.01 0.1 1 2

Input Frequency (GHz)

& 8-6. 100 Q 1 200 Q KN HHHIEEHKILIHRBN T

24 R 15 Copyright © 2025 Texas Instruments Incorporated
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8.3.1.1 FEHIGEX Bk

ADC B & B M IIRE |, ZIhEeRHE B A (S S EM R B R X itk . A T seBl (e kpe |, WAiE SPI 3
AR L (774795 Ox16B ) FHIEBEIER 1 ARV ( 77 748 0x132 ) AR EWHEX . BN NSk E
— AL IX A

8.3.1.2 B A sH B it

N T Atk ADC (] SNR Al HD3 168 , & H RIS N\ 2 AT II— 1 RCR 4. K 8-7 BIR T Hi MR/
FFKTF 500MHz B 71 RCR HES ( Bl SR TR E , HREEHTERBES ) , P E&IEEITA
50Q ., W ADC HA/MHEBUORAS IS , M REA 5 2 RCR HES,

RCR

0.1u Y 0.1u

— WP |

2p p—
—w WA XM '

01u ™ 4 0.1u

& 8-7. F\y < 500MHz ( /£ ) #1 Fy > 500MHz ( % ) #4M% RCR

8.3.2 RfERT B4
SRAFEIS B AN BT R F AR AS RS & A4z DL 22 43 77 KBl . ADC $2 (it it i Rl &, il 8-8 .
External Internal
CLKP 0O
10k
100 0.75V
10k
CLKM T 3

F 8-8. SRS 1B
P SRR BB 2 1 P T WEIRTR AR (KIS0 . SERE I B B 5 32 % 0GR 75 10, DS €2 O AR
R IR P RBARIN B AT A Bt AU

PR BAAR I B R 7S E S LA - AL A MR R A, W03 8-1 AR s o ARASE R 7S 2 I i A\ R R 2R T
2k (20*log(fin/Fs)) , TR SR 5 I AN 2 2 224K o

% 8-1. 500MHz I AR AL AR g KR e

PR (MHz) AR (dBc/Hz) RIEER (dBc/Hz)
0.001 -130 -129
0.01 -140 -139
0.1 -150 -149
1 -160 -159
3 -165 -164
10 -165 -164

Kl 8-9 AN 8-10 s 1 =AM T HIAR AL AR I 75 o

£
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-120

Fin = 310 MHz
Fin = 910 MHz
Fin = 1810 MHz

125
-130
-135

140

145
-150

-155
0.001

Amplitude (dBc/Hz)

0.01 0.1
Offset Frequency (MHz)

K 8-9. HALEEFE <5

Amplitude (dBc/Hz)

-120

-125

-130

-135

-140

145

-150

-155

Fiy = 310 MHz
Fin = 910 MHz
Fin = 1810 MHz

0.001

0.01 0.1
Offset Frequency (MHz)

P 8-10. & & 7~ 15

PR A e 7S e T AN BRI . ] 8-11 K] 8-14 IR T E B HR 1 0 FE P9 AN R N AR of L P T A8

PERE.
75 110 74 92
SNR HD23 Non HD23 | SNR HD23 Non HD23 |
72 88
74 105
D 70 84 D
[T [T
73 100 & 68 80 S
2 72 95 T 2 66 76 T
g § g 5
Z z 5 4 72 =
71 90 § §
T 62 68 T
70 8 60 64
69 //_/—AN 80 58 60
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Clock Amplitude (Vpp) Clock Amplitude (Vpp)
Fg = 500MSPS Fin = 100MHz An = -1dBFS Fs = 500MSPS F\n = 400MHz A = -1dBFS
& 8-11. X S5 BRI H 5K R &l 8-12. ZZ -5 T BIRIE A 5K &
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77 110 77 120
SNR HD23 Non HD23 76 SNR HD23 Non HD23 16
75 112
76 105 74 108
» 73 104 o
[T [T
75 100 Q 72 100 Q
n s o 71 96 o
@ a T 70 92 o
T 74 95 T Z T
o = x 69 8
& z & 68 84 =2
73 2 { 67 80 K
g 66 76 2
65 72
72 85 64 68
/’_W\M—’ 63 64
71 80 62 60
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Clock Amplitude (Vpp) Clock Amplitude (Vpp)
Fg = 250MSPS Fin = 100MHz An = -1dBFS Fs = 250MSPS F\n = 240MHz AN =-1dBFS
& 8-13. 2TV 5 B BRI IR] I DG 2R &l 8-14. ZZUi-5 i PHRIE A 5% F&
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8.3.3 ZE K[

A EPR AL T — MR TURSCBUE MEREIR |, Mt 2 a2 MRS RARE R T AR

« DDC #tia : ZastF A G Ca BA e AR . AN 6 R [R5 & 10 i VG FC 28 4 18] A I i A 2R R s Bl iy . 5
A&, ATLMEH SYSREF {55 k&A1 i RAMP I ETE .

o DDC #z : SHEUE 2SR A E (b 4igs . NCO A% ) ilidfd ] SYSREF 155 & A A& it
ARZS o AMERZS U [F) 25 ) 2 38 5L DG e 2% 4 [a) fry it 4 Al SYSREF {5 5404k (4R ) Sksealiy | W& 8-15 Fis.

ADC364x ADC364x

< D

Sampling Clock I |

SYSREF Input

F 8-15. 2 NRHHIFE A5
GPIOO0 5| JaT e B NS H N o AT DU I AN ik ol SE L 22 505 [/ 2E , anl&] 8-16 Fioso

CLK

ts sysrer | th sysrREF

& 8-16. B : #MERREIBHA

SPI % AU A £ ARG LGRS | 77T OUS G B, 5t NCO ARz
% 8-2. $h¥ SYSREF B NHE RS AR

ADDR DATA Vi BH
0x146 0x00 51 GPIOO e & SYSREF i A
28 R 15 Copyright © 2025 Texas Instruments Incorporated
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8.3.3.1 SYSREF [ijlj=2

SYSREF i \ {5 5 1) LT 6 05 SRAFE I B R Bt 5%, DASE KPR BE G i g SL AR FF IS ). SYSREF 5 542
SKAEIT B _ETHE N 60ps B EAT P ERAF .

LA — /NN SYSREF Wil stk |, T A IAE SYSREF SRAERS ZIFHL A] G B SYSREF 245 i F- W e
BREOL, ZEO AT RS SEOR R e F 2 18] PS5 L . SYSREF Wa il v B 3@ il 4 ll SYSREF B #R A 54 2 75
RAETERFER B0 ETHAY) -60ps & +140ps N |, ML 5¢ SYSREF/I £ 2K #EIME B . 1% HLEE F T AT F
fi 2 5 LA R ULHEC SYSREF & H X M H H—4~ SYSREF XOR #r i :

* Window XOR1 : SYSREF ¥ AL 21T 20ps 4 60ps

+ Window XOR2 : SYSREF # XAEit 2 AT 20ps % Ops , 5t SYSREF K KRR £ 5 Ops & 20ps
* Window XORS3 : SYSREF H4RA{ I #ifi J=5 i=7& 20ps % 60ps

+ Window XOR4 : SYSREF 4 KALH £ f5 60ps & 100ps

* Window XOR5 : SYSREF ¥R AFERf £ f5 100ps % 140ps

SYSREF W5 %7 17234 1E SYSREF {54 LTSS #. <SYSREF DET> Z7478% (D6) A&k 27 4728 ( Rkl
F| SYSREF %) , HEFIMEE.

CLK 40 ps 40 ps 40 ps 40 ps 40 ps
delay delay delay delay delay
SYSREF
A B C D E F
XOR XOR XOR XOR XOR
1 2 3 4 5

SYSREF captured to ADC

& 8-17. SYSREF & H 2%

K] 8-18 F1 il B T ARXI 55 SYSREF {55 , Hrf SYSREF 155 [ I3k I [A]zm iz i TR FER 8 T PR WS . (EA
W, #EIR (K SYSREF {55 7F “B” f1 “C” fih K #s 2 MY , Niifii & T XOR2 #rik. XOR #pbfE %17 5%
0x140 F 455 . AEARFIF | ZF772s 0x140 i2[8] 0x62 , W 8-3 fius.

SYSREF and -60to +140ps
sampling clock are
edge aligned XOR XOR XOR XORXOR
1 2 3 4,5

- J \ \

& 8-18. £ “Capture” & O KM SYSREF ##:

% 8-3. SYSREF & & 728 ~5l (0x140)

ADDR D7 D6 D5 D4 D3 D2 D1 DO
0x140 0 SYSREF DET | SYSREF OR | SYSREF X5 | SYSREF X4 | SYSREF X3 | SYSREF X2 | SYSREF X1
X
0 1 1 0 0 0 1 0
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8.3.4 nf /&t

ADC364x B & B IhEE , CREREMMA DiRicf e AR, B ZIhEE (@i SPI A ) i, GPIO/SYSREF
5| b R 38 A H P ) v R P M s A SRR B ) _E T TIE 3. IR 5 7EiEE DOUT2 (LSB) it |, {H
&, IR i H B R AL

Wik 8-19 frw , W RIERAS 5 10 far 20 2 U3 AT 35 AN b B R

o GERH AR ;43 ANHehE A

o ZEIRET[AEEH - 8 ANEBRE

Sample N
/L

Input Signal / ﬁf\

/.

I

Sampling
Clock

SYSREF / \
/Il

/4

DOUT15 Bis // Ass Bis Ass
DOUT14 //

/
/

DOUT3 B, // Ay B, Ay
DOUT2 Bo / Ao Bo Ao
L
I

Sample N-35
K 8-19. & - i TEIER
X 8-4. TE5| ) GPIOO0 )3 FIET [MER & 22 5 N\ nBl

ADDR DATA 33 B9
0x146 0x00 751 il GPIOO k= ] SYSREF.,
0x162 0xCO Ja FR Tk ThRE , & LSB.

8.3.5 W H

HESEHTRROE IR ( RRARD ) B, 23S iR TS fE N Ay . BV Bl H T TE A5 A7 2% Ox10A/0x10B

RIETHCE . OVR B8 HIEIR & T 8/ T 5 i 4EiR .

OVR A i B FpAS [F] 1) 75 AT Fa 7

« GPIO 5l : S/ MEE R LA —4 GPIO OVR 5l , 83 v LU#E A —/~ GPIO 5| K 4~ ADC ) OVR 55
HATZH 87 B85 (T4 0x146 )

« LSB #fi : OVR 15 5 BUREEAN B E fr I B s ( 947 %% 0x116 ) [ LSB. #EHEUHEIL T , OVR 15 5 HU ADC
Rz EY) DDC HiH i i LSB (@it DDC £ #%E F #sfm NSt T4 ) -
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8.3.6 SfFNH [E B HE

AT BB A R AIGIE BE SRS |, Ty ADC 4R 4EANEE 1.2V HRIEHE . AMERIEHETTEE 5] I GPIO ( J#id SPI
HEATHCE ) $24k. #ITE GPIO1T A1 AGND 5l Hl [ 8 — A 10pF RI—A> 0.1uF P &35 2588 (Cyrer) , JFR
Al ST L 5 IR

xINP J]

LF

xINM [

External GPIO1
VREF 1.2V

CVREF

AGND

v

Fl 8-20. #MREE He 2R ik

8.3.7 HFai

e R TE AR A T T AR T A . XSG AR AE T A7 A% Ox15B (CHA) A 0x15C (CHB) HilfAT4fE. 8 fi#F
TFAFBON 7 AL 500 ( ZHEfIAMY ) .

SZRRIE RS (LA dB NEAAL ) N : 20 x log (1 +(7 F7125/128))

BN, FFAEAHE OX7F X BT 6dB B2 |, M 0xCO XA T —6dB 1473 & -
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8.3.8 I IEYE#3

ZasHER At 7 2L TARES |, WA SR A R . G A SORUT R A SPI A AR SN, T LA
K94 DDC A B — AN EEBEMT ADC 8% 2x AVG Bt o, EXUUH A (41> ADC 1 4~ DDC ) T,
SCHF 12 31 /32768 [, Ti7E 4 DDC #UT |, WRERIIRARANDUN /4 , Wik 8-5 P, iZas I SCRF S (X
BRI ) M HGHEL. RSB | 8208 40% |, MAESEEECT | @258 80% , Wik 8-6 .

Crosspoint
Switch

NCO

-
ave ||| — .
— _\¢ N g

|

Digital Downconverter

ADC
N AR
F 8-5. ARl ENIE I BT IR T
DDC ¥ & BN BokHEZE
2 ( 4~ ADC 1 4~ DDC ) 12 /32768
4 14 132768
* 8-6. B I BN SEHEMEL S i T M KR R
AT (BH) 4/ DDC (&S 44/ DDC [ysc¥ci %
N 0.8xFg/N 0.4xFg/N

fhEGHE L 3 B <COMMON DECIMATION> SPI 27 f7#% ( 0x169 , D3-D0 ) KJa il BRINEHLR |, iZasfF o L4
FhEL. B4 hEGE T %5 7 25 <COMPLEX EN> ( 0x162 , D2 ) i ffl.

8.3.8.1 FAFIMHHELER

DDC ] 4w A HA AT R . oyt HE o R 3 T B e R ) e 28 . B B m i EA T
DDC [ i FEASfES M BUE R TP AN M E & . fil4n | i DDCO & & N /4 #iHJfF DDC1 & &N /8 HhiH , N
DDCO 1)#r H F a8 % A DDC1 HIWif ( Fouto = Fs/4 55 Foury = Fs/8 ) - Ktk , DDC1 Wi tHAEAE R —k |,
K 8-21 i 7n.

DDC,

7¢_4\7

DDC, SLVDS

7¢_8\7

B0y BOqo Bl Blgo BO), BOq: Bl Blqo
[15.0] | [15.0] | 115.0] | r1s.01 | a5.01 | (a5.01 | 15.01 | [15..0]

Time

K 8-21. ANEFHIHEE T
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INSTRUMENTS ADC3648, ADC3649
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8.3.8.2 FHEXJE UL 2SI B

ARATHRAE T hREAL ADC SRAEZ N A [F LR R A 1w B . ORI 290 80% (—1dB) , S/ A i Ay
85dB.

T EBCIE U 25 B — 46 A ADC SREEI S FS |, W& 8-23 2 & 8-49 Frin. MARNT @ fEok EI#A S B IR E
iy EE AR ST , W 8-22 . x filEos 7 IA—4ky ADC KAER Fg HIMAEHIR (4id NCO M fiw
BlE)

Bl , 18 4 IR E T | B AR RN Fe/d SE, RENFFXIEN Fe/8 51 0.125 x Fg. i ( #ith )
PL 0.125 x Fg Nty , IR BILVEHRLL 0.375 x Fg AL . P (L0 ) @A RS , PL 0.25 x Fg A1 0.5 x
Fs A, FHAT KT 85dB.

#IE
X E R (132 UL L), i o B A -120dB |, PRI gk HOE i A P S R TN
-120dB i ) AH SR I N

0 T
e Passband
Transition Band
-20 Alias Band ]
Attn Spec
«— Filter |
- -40 Transition |
% Bands
-~ Bands that alias on top
% Pass Band of signal band
S -60 +— T
£
o
£
<
-80 r's Na N ]
-100 ' f\ I
-120 MJMA
0 0.1 0.2 0.3 0.4 0.5
Normalized Frequency (Fs)
] 8-22. fELUR AR ] R
0 0

Passband
Transition Band \
-20 Alias Band -05
\ Attn Spec \
-40 \ -1 \
-60 -15 \
-80 -2

-100 1 A 25 = Passband J
Transition Band
-120 -3 t

Amplitude (dB)
Amplitude (dB)

o] 01 02 03 04 05 0 0.05 01 0.15 0.2 0.25
Normalized Frequency (Fs) Normalized Frequency (Fs)
&l 8-23. /2 55 B AR A8 A L ] 8-24. /2 HhEUE T SO W R
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o] [
Passhand
\ Transition Band \
-20 Alias Band -05
\ Attn Spec \
- -40 - -1
[ )
2 b2
o ] \
E 60 E s
= =
g £ \
< -80 /\ < -2
-100 i \[\/\ .25 4 —Passband
" h Y \ ——Transition Band
-120 ’mﬂn -3 T
0.1 0.2 03 0.4 05 0 0.02 0.04 0.06 0.08 0.1 0.12
Normalized Frequency (Fs) Normalized Frequency (Fs)
& 8-25. /4 5 Hrih HU U A5 i L &l 8-26. /4 Fili I i SLpE A N
o] [
Passhand
\ Transition Band \
-20 Alias Band -05
\ Attn Spec \
- -40 - -1
@ )
= =
o ] \
E 60 E s
= =
S a
£ £ \
< <
-80 -2
FV\
-100 Fa ¥ 25 J— —Passhand
I Y\N \ I Y\ ——Transition Band
-120 + 3
0.1 0.2 03 0.4 05 0 0.01 0.02 0.03 0.04 0.05 0.06
Normalized Frequency (Fs) Normalized Frequency (Fs)
&l 8-27. /8 & Hrdh HXuB A% i L %] 8-28. /8 il I i S A B
o] [
Passhand
Transition Band \
-20 Alias Band -05
Attn Spec \
— -40 — -1
@ )
2 b2
o o \
E 60 E s
£ =
S a
£ £ \
< <
80 -2
-100 V\ A .25 4 —Passband
hd h N \ A ——Transition Band
-120 A n -3
0.1 0.2 03 0.4 05 0 0.005 0.01 0.015 0.02 0.025 0.03
Normalized Frequency (Fs) Normalized Frequency (Fs)
& 8-29. /16 5 Hir B I8k 2% Wi oL &l 8-30. /16 1 B Hr 4L i b
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o] bond [
Passban
Transition Band \
-20 Alias Band 05 \
Attn Spec \
- -40 - 1
[ )
= 2 \
2 ]
; -60 g -15 \
S a
£ £
< <
-80 2
-100 V\ f\ .25 4 —Passband \
hd h ’Y\ ——Transition Band \
-120 1 A -3 | |
0.05 0.1 0.15 0.2 0.25 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014
Normalized Frequency (Fs) Normalized Frequency (Fs)
& 8-31. /32 5 H{ra AN S8 I A% Ml L Bl 8-32. /32 i HE H SU A S
o] [
Passhand
Transition Band
-20 Alias Band 05 \
Attn Spec
P 1
@ )
2 b2 \
2 ]
; -60 g -15 \
S a
£ £
< <
-80 2
-100 4 .25 4. —Passband \
d \ {Jh '\ [ﬂ —Transition Band \
-120 t D n 4 -3 T t
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
Normalized Frequency (Fs) Normalized Frequency (Fs)
] 8-33. /64 R E{H B SE A N &l 8-34. /64 5 ik HUE i SN B
o] bomd [
Passban
Transition Band \
-20 Alias Band -05 \
Attn Spec \
P 1
@ )
= 2 \
2 2
; -60 g -15 \
S a
£ £
< <
-80 2
-100 | .25 4. —Passband \
”h[h '\ /ﬂ ——Transition Band \
-120 ﬁ -3
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0 0.0005 0.001 0.0015 0.002 0.0025 0.003 0.0035 0.004
Normalized Frequency (Fs) Normalized Frequency (Fs)
&l 8-35. /128 K B IS SN N &) 8-36. /128 HhEUEHr SUp A N
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o] ond [
Passban
Transition Band \
-20 Alias Band -05
Attn Spec \
= ° _ 1
[ )
2 b2 \\
2 ]
; -60 g 15 \
S a
£ £
< <
-80 -2
-100 +—— h ﬁ f\ A .25 4 —Passband \
——Transition Band \
BRI LI Y Y Jor
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0 0.0005 0.001 0.0015 0.002
Normalized Frequency (Fs) Normalized Frequency (Fs)
&l 8-37. /256 K B IS S A1 N &l 8-38. /256 FhiEUE Hr S B
o] [
Passhand
Transition Band
-20 Alias Band -0.5
Attn Spec \
- -40 - 1
@ )
2 b2 \
2 ]
; -60 g -15 \
S a
£ £
< <
-80 -2
-100 +— h ‘1 f\ » .25 4 —Passband \
——Transition Band \
ML 1LY P Y LT
0 0.005 0.01 0.015 0.02 0 0.0002 0.0004 0.0006 0.0008 0.001
Normalized Frequency (Fs) Normalized Frequency (Fs)
&l 8-39. /512 K B IS S A1 B &l 8-40. /512 FhEUEH S B
o] [
Passhand
Transition Band
-20 Alias Band 0.5
Attn Spec \
P 1
@ )
= 2 \
2 2
; -60 g -15 \
S a
£ £
< <
-80 -2
-100 4+— h f\ » .25 4 —Passband \
h 1‘1 ﬂ\\ '“ m 'ﬂ ——Transition Band \
-120 d = -3 T
0 0.002 0.004 0.006 0.008 0.01 0 0.0001 0.0002 0.0003 0.0004 0.0005
Normalized Frequency (Fs) Normalized Frequency (Fs)
Il 8-41. /1024 55 HUUE A% W L & 8-42. /1024 1 B 7 S5 W VL
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o] [
Passhand
Transition Band
-20 Alias Band -05
Attn Spec \
= ° _ 1
[ )
2 b2 \
2 ]
; -60 g -15 \
S a
£ £
< <
80 -2
-100 4 h f\ Iy .25 4 —Passhand \
h 1“1 ﬂ\\ ’“ m 'ﬂ ——Transition Band \
-120 A -3
0.001 0.002 0.003 0.004 0.005 0 0.00005 0.0001 0.00015 0.0002 0.00025
Normalized Frequency (Fs) Normalized Frequency (Fs)
] 8-43. /12048 53 H5CH E I 35k 2% 1 2 ] 8-44. /2048 1 HUE 7 S5 B
o] [
Passhand
Transition Band
-20 Alias Band -05
Attn Spec \
— -40 - -1
@ )
= 2 \
2 ]
; -60 g -15 \
S a
£ £
< <
-80 2
-100 4 h f\ Iy .25 4 —Passhand \
h 1“1 ﬂ\\ ﬂ m 'ﬂ ——Transition Band \
-120 A -3 T
0.0005 0.001 0.0015 0.002 0.0025 [ 0.00002 0.00004 0.00006 0.00008 0.0001 0.00012
Normalized Frequency (Fs) Normalized Frequency (Fs)
] 8-45. 14096 53 K54 EY I 35z 25 1 [&] 8-46. /4096 i i i S5 W1 B
o] [
Passhand
Transition Band
-20 Alias Band -05
Attn Spec \
— -40 — -1
@ )
= 2 \
2 2
; -60 g -15 \
S a
£ £
< <
-80 -2
-100 r/\ f\ A .25 4 —Passhand \
M‘1 »\ ,n W\ 'v‘ ——Transition Band \
-120 — I -3
0.0002 0.0004 0.0006 0.0008 0.001 0.0012 [ 0.00001 0.00002 0.00003 0.00004 0.00005 0.00006
Normalized Frequency (Fs) Normalized Frequency (Fs)
] 8-47. 18192 53 K4 EY I U5k 25 ¥ o2 [&] 8-48. /8192 1 HiU8 i S Wl L
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TeExAS
INSTRUMENTS
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0 0
Passhand
Transition Band
20 Alias Band 05 !
Attn Spec
- -40 —_ -1
) )
= b2
o o
E 0 Es
& =
S a
3 £
< <
-80 -2
-100 +—— r'\ A \ A 25 41— Passband \
M“I ﬂh n{h m ’ﬂ Transition Band \
-120 } n A -3 ‘
0 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 o] 0.000005 0.00001 0.000015 0.00002 0.000025 0.00003
Normalized Frequency (Fs) Normalized Frequency (Fs)
& 8-49. /16384 F K LIRS Az N &l 8-50. /16384 FihiBUE T LI R
0 . 0
Passband
Transition Band \
-20 Alias Band 05
Attn Spec \
__ 40 1
g g \
g -60 § -15
3 5
£ g \
-80 ﬂ -2 \
-100 r 25 +— T
,“ m 'ﬂ Transition Band \
-120 ﬂ y 1 3
0 0.00005 0.0001 0.00015 0.0002 0.00025 0.0003 0 0.000005 0.00001 0.000015 0.00002
Normalized Frequency (Fs) Normalized Frequency (Fs)
v/ 2o B v
&l 8-51. /32768 & B EUIE B a4 B &l 8-52. /32768 i BUE T S B
8.3.8.3 MEN IR AR E

A LU 27 A7 4% 0x163 28 0x169 KA HiH v A e B A5 11217 . NCO M 3 75 /74% 0x200 % 0x2DF. DDC
ABH RIE , SR 2 P TR

% 8-7.DDC B
ADDR WiBg
0x163 PEFREIGIEAS ADC IEHZ WA~ DDC. BRIAENL T, 5> ADC #8FEHZIPi> DDC.
0x164 1P NCO #0738 NCO #ize
0x165 fid & NCO Sl H
0x166 ¥ NCO JiiZ 0..3 4 Hi4 54 NCO
0x167/168 WA RS R T, A% DDC ik # Al
0x169 fic & DDC % A i 4 B A -

A DA T PPk B DDC PSS TAERESK ([ € NCO/ZEL AL NCO i ) @ /1024 SHGhEL. Uity 32

o7 % H
% 8-8. DDC R E
ADDR DATA i e
0x162 0x06 EFE S 32 fr R,
0x169 0x1A e B 4x DDC ( VU ) , 0 FMELE -9 1024,
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8.3.8.4 JCIEIRY (NCO)
M R A (DDC) HEFI— A~ 48 Rr bR % %(NCO) 7EXCHIEN 2 TSR, [ SPI %4285 AW
k£ DDC %l £I5 DY R NCO . #(7 NCO #it A4 % > 100dB 1y SFDR.

Crosspoint
Switch
ADC [
I
2x
AVG -
Digital Downconverter
ADC

& 8-53. NCO #HER]

AR NCO LAEME | BIAHA LA TG IRARALAH

1. S NCO
£ NCO MiAAZ L IE] , NCO AL 2 IZH i RUR% |, Wikl 8-54 ( /&) Fir.
oA

2. EIRAAAHT NCO
EBIAHALA T NCO |, B SRR SYSREF 5 ANFAFHATF .t T B I RFFAH GO T4, BRI
i 2 AL NCO , RIAT SEELLIR KBk B 8-54 (41 ) on 1iX—ri. HIREBIFEMLIER £ 1, NCO MALAE I
K& NCO MR BRI R — 4%

fl f2 fl

“HELR” RN IRIAAIR £y 10

fl f2 fl

Amplitude

&l 8-54. AHNALESE (£ ) MEMRMAART (A ) NCO FZR#H
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RG = EM— N EREUTS
eln (default) or e ~i®n (1)

Horp PR (o) il 48 7 fras B IEENA T 5H

HIR¥UF Y5 ADC [IsEEm AN F3Re , DURE T & BB 5 2158 T fin + fnco HIMIER . NCO BRI 4 -Fg/2 &
+Fg/2 U W HEAT IR, JF LA AT 5 1) b s AR B

NCO #i% & B i 48 AL A fr#nfE I E |, THE 7 RWF
NCO frequency (0 to + Fg/2): NCO = fyco * 248 / Fg (2)

NCO frequency (-Fg/2 to 0): NCO = (fyco + Fs) X 248/ Fg (3)

—

Lrp:
NCO = NCO FA7as & ( TiklfE )
° fNCO = ﬁﬁ%;gg NCO bﬁ% (MHZ)
* Fg=ADC X% (MSPS)
PLR - BB 7 NCO ZmfEid 2 -
* ADC XFfZ Fg = 500MSPS
* AT NCO 4% = 120MHz

o\

NCO frequency setting = fyco x 248 / Fg = 120MHz x 248 / 500 MSPS = 67,553,994,410,557 (4)

%% 8-9 &7 1 J9¥5 DDCO NCO HIAiR 0 ¥ B NIZINFRMHAT A7 8 5N
& 8-9. A TE % NCO SR K 774 5 Al

ADDR DATA YiBH
0x200 0x3D
0x201 0x0A
0x202 0xD7 # NCOO #i%i% & N 120MHz (67,553,994,410,557) ,
0x203 0xA3 Rl 0x3D70 A3D7 OA3D , #24# LSB fii- 0x200.
0x204 0x70
0x205 0x3D
0x165 0x00
0x165 0x01 AT B n 3 SEH T NCO.
0x165 0x00
0x160 0x00
0x160 0x04 £ F 5 SYSREF (@it 51 sk SPI SYSREF ) 3K # NCO 4.
0x160 0x00
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8.3.9 =&

s AR B TAERE 2R 2 MAHIY LVDS #2110 -

+ DDRLVDS : 7 DDC %t T , ADC [f#Eimid 14 £755 1 DDR LVDS % |, 348 FH % sk eh i T vR A0
TR

e H 47 LVDS (SLVDS) : ffi HHhER ( Se#e B ) i, fa B ST AT, JREE D REE B .

8.3.9.1 J/7 LVDS

I#47 LVDS HITHllss i s, EIE A FIPTA 14 A7 #87E DCLK #)_EJHiE KL | TiEiE B 9 14 /£ DCLK #)F
BEUy A%, i 8-55 .

iHiE DOUTO/1/2 b1kt Hdis ] & ey -

e J@jE DOUTO0/1/2 Lro#EyEE il OVR |, fEFF8: 0x116 F#iT I B
* J@IE DOUTO0/1/2 L abFH B Hesis=~ ) PRBS i , L3 /72% 0x116 F TR &
« {Wi#EiE DOUTO IR aEk | £ f7as 0x162 it E . 4l E iy DOUTO i}, A& 5T OVR #l SCR.

DCLK
A B A B
DOUTIS D13 X D13 D13 X D13
A B A B
DOUT3 D1 X D1 D1 X D1

0 SCR (DOUTO, DOUT1, DOUT2)
TIME-STAMP (DOUTO)
0 0 X 0 )
J

| 8-55. DDR LVDS # 3 F %y B i =

OVR (DOUTO, DOUT1, DOUT2)
DOUT1 > 0 X 0 0 X

DOUTO > 0
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8.3.9.2 HAHEXThREAI S 1T LVDS (SLVDS)

A5 FH SE A B R B B, i AhE 2t AT B AT IR BE D 1 LVDS RIE ST AR . il g (FCLK) H Firid
KAREMITTAE AR 1 | T EE A2 BRI 4 (DCLK) B LTS AN T Fasdm s . in 448 DOUTO bt |, JF H ¥R
HixZH 154> LVDS il vl F . BrAEME A% 2 B 2 A , 75 %0 H 32 D Wit 46 48446 118 & DOUT15.

FESEHGHIY , DOCREA ADC BT -

JHE BN Sy AR R TE I L N SO

o R:#HiHAHE 16/i=1,32/=2

- B : DDC i ik

o C: SR EHIME - =1, B =2

« D: AT

* FS : ADC XAERF B IR

« K=RxBxC

« L=8xK/D (LVDS #ii@EiE% )
H

W L<1, MFHEEEHH DCLK i 43 4ie% (0x590 , D1)
2 8-10. SLVDS KHoFfiim s it H&

2K L>1 | L1
Mk £ (FCLK) 4% FS/D

AR AL £ (DCLK) i FS DOUT/2
FRANEIE A KR 2 DOUT (DOUTIL) FSx 2 FS/Dx 16 xK

SLVDS iZH3E i ADC E AT , FHEELL R 7% - Wil DOUT15 J14h , HAF M d@iE M MSB JH
#* 8-11. SLVDS i

HilER R P IR
- 16 i -
32 fir o
. 16 £
32 i
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NHVEAA AT VYA AS [F 7 i 2 e Ao 5

A R 18 SEUIER |, 16 Rk /M ¥E% | FS = 500MSPS
- K=2(R=1,B=2,C=1)

+ L=8xK/D=8x2/8=2

+ FCLK =FS/D = 500MSPS / 8 = 62.5MHz

+ DCLK = 500MHz

+ DOUT/#i# = 1Gbps

A~ 1 B SLVDS miZH 2N 8-56 flis . i@ A EE s, L&A DCLK _Erbilvdm i |, /e
DCLK R4

DOUTO/
FCLK

| i

DOUT15

DOUT14

& 8-56. %5 1 i SLVDS MiZH 3

N2 XU, 1128 SERE |, 32 ik HER |, FS = 500MSPS
+ K=4(R=2,B=2,C=1)

« L=8xK/D=8x4/128=1/4=>{§i]—{M@il.

+ FCLK=FS/D=500MSPS /128 = 3.91MHz

+ DCLK = 125MHz

+ DOUT/i#EiE = 0.25Gbps

7~ 2 f) SLVDS MiigH3E anE 8-57 o . ] —ANiEiE S &k i% DDC #iits 0 (Bg) HI 32 A7 , #Af5 & 1% DDC 4y 1
i 32 7.

DOUTO/
FCLK / J
7 1
DCLK J L
/ /
7 7
By B B B B, B; By By
DOUT15 D31 Dsoo Dol Dg X D31 D30 D1 DO
& 8-57. 7~ 2 If) SLVDS Mz %
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3 WU 116 EHGMIK | 16 S 4 ¥R | FS = 500MSPS
- K=4(R=1,B=2,C=2)

« L=8xK/D=8x4/16=2

+ FCLK = FS/D = 500MSPS / 16 = 31.25MHz

+ DCLK = 500MHz

+ DOUT/#i# = 1Gbps

"l 3 1 SLVDS iz e an 5] 8-58 Jio. Wiz A DOUT15 JT45 , A DDC it Bg 9 MSB JT4f. & MEAIE
i 2 NEIE AT S

DouTo/
FCLK
DCLK J L
/ / / /
T 7 T T
DOUT15 B B B Bo { Boa  Boa Boa  Bog | Bu By By By Y Big  Big Bia  Big
D15 D13 D3 D1 D15 D13 D3 D1 D15 D13 D3 D1 D15 D13 D3 D1
DOUT14 Bol Boi Boi Bo V' Boa  Boa Boa  Boq | Bu By By By V Bia  Big Bia  Big
D14 D12 D2 DO D14 D12 D2 DO D14 D12 D2 DO D14 D12 D2 DO

& 8-58. % 3 i SLVDS iz 3

w4 P_Tl*ﬁﬁ%% 18 STHIMEL | 16 frfa il 2r 5% , FS = 500MSPS
- K=8(R=1,B=4,C=2)

. L—8xK/D 8x8/8=8

+ FCLK =FS/D =500MSPS / 8 = 62.5MHz

+ DCLK = 500MHz

+ DOUT/ii# = 1Gbps

A~ 3 ) SLVDS Mgl &l 8-59 s, mizl3 M DOUT15 JF4h , M DDC 47 By H MSB JFif. & MEEAE

i 8 ANilIE HEAT R .
DOUTO/
FCLK

DCLK
DOUTI1S Boi Bo Boa Boa By Bu Biq Y Bia By By Baq Baq B3 B B3q B3Q
D15 D7 D15 D7 D15 D15 D7 D15 D7 D15 D7 D15 D7 D15
DOUT14 Boi Boi \ Boa \[ Boa \[ Bu Bl\ Big |} Bia \[ Ba By \/ Baq \[ Baq \[ B3 B3 \/ B3q \/ Bsa
D14 D6 D14 D6 D14 D14 D6 D14 D6 D14 D6 D14 D6 D14 D6

BU\ BU\ BOQ BUQ Bll Bl\ BIQ BlQ BZ\ BZ\ BZQ BZQ B3| B3\ B3Q B3Q
DOUTS . D1 9 A b1 A oo AbitAobeAbi/\osAbr A o
DOUT8 BU\ BU\ BOQ BUQ Bl\ Bll BIQ BlQ BZ\ BZ\ BZQ BZQ B3\ B3| B3Q B3Q
oo A\ ps \ po o8 A oo A os\ oo\ os \ oo \ bg A\ bo A\ bs

& 8-59. /il 4 ) SLVDS it

—
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N5 B | 1256 EHEhEL | 32 Akt PR | FS = 500MSPS

+ K=8(R=2,B=2,C=2)

« L=8xK/D=8x8/256=1/4=>1fi[f{]—/ilii#.

+ FCLK =FS/D =500MSPS /256 = 1.95MHz

+ DOUT/iEi& = FS /D x 16 x K = 500MSPS / 256 x 16 x 8 = 250Mbps
+ DCLK = 125MHz

) 4 1) SLVDS MitZH A% nlsl 8-60 ri. MiZHAA AL DOUT15 , A\ DDC #iti 0 ) 32 fiz “1” #FATT 45 , |
DDC #irly 1 () 32 fiz “Q” FEARLE K.

DOUTO/
FCLK
DCLK J L
J
1
Boi Boi Boi Bor V Boa  Boa Boa  Boa { Bu By By By \ Bia  Big Big  Bia
DOUT15 D31 D30 D1 DO X D31 D30 D1 DO X D31 D30 D1 DO X D31 D30 D1 DO
& 8-60. 7~ 5 ) SLVDS MiZi%
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8.3.9.2.1 SLVDS - & #A

7B WD RER) B 4T LVDS A, i Edis tn) & o8 = FE B PRBS #U4iify (SCR). iHiER , FCLK B 7E{EH
i i@iE DOUTO.

L{E M 16 4> SLVDS fHiERf , OVR 5 PRBS (SCR) i m] LA #y LSB+1 (DOUT1) #/5¢ LSB+2 (DOUT2) , 41l
8-61 H (¥ DU S iy 7 B B o

Lfi /0T 16 % SLVDS {51 , OVR 5t PRBS (SCR) £ 1] LA # Ay LSB F1/2k LSB+1 , 41/ 8-62 A i XA+
NN

pouTo/
FCLK

DCLK L
B0I BOQ B1I BlQ BZI BZQ BSI BSQ
DOUT15 D15 [\ D15 [\ D15 [\ D15 [\ D15 [\ D15

Boi B By By B, B B. B.
—_— — OVR (DOUT1, DOUT2)
—\/; 5 5 5 5 5 5 e |/ E— SCR (DOUT1, bDOUT2)
ol 0 1 1 21 2 El 3

& 8-61. frtHEIEEAR : 16 % SLVDS {318

DOUTO/
FCLK

DCLK J
By \/ Bo Bo Bo B, Bo Bo
Bo Bo Bo By Bo Bo Bo

OVR (LSB, LSB+1)
SCR (LSB, LSB+1)

&l 8-62. #HBHE &AL : <16 %% SLVDS 518
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8.3.9.3 HHFIEHA

B T SPI A fE AR SN ((ArAFAy 0x162 ) LB o sk 4MY (BRIN ) sifWts —dthlR . % 8-12 Mk 1
XA e I i /N B K A o S B H 20 F 3 e 7 S 5 AL

R 8-12. AR T R/ MR AR HAUES 2 PER 6 X AR

ZRERIEMD (BUA ) s — Bk
Y (L) 14 16 32 14 16 32
VIN MAX Ox1FFF OX7FFF Ox7FFF FFFF Ox3FFF OxFFFF OXFFFF FFFF
0 0x0000 0x0000 0x0000 0000 0x2000 0x8000 0x8000 0000
VINMIN 0x2000 0x8000 0x8000 0000 0x0000 0x0000 0x0000 0000
8.3.9.4 32 Skl i /e

I, ADC [RII SCfF 16 ArA 32 firkar i 70 #E 3 . 0 T G B R 1 (/16 SEHEmBURT /32 =2 Hm B A
by AN 32 Aot o AR, LIRS R R AL A IR A T S 2 SNR N FE |, 413k 8-13 P

it A HEE T LUEIE SPI S5 N A £7 4% 0x162 K XK.
%% 8-13. frti SNR : HHEUSHI L 5 HER | KR R

%ﬁi%“ ST 3dB. /2 I H SNR (dBFS) e ﬁmtﬂgﬁiﬂﬂkm SR g2 ﬁﬁtﬂwﬁﬁiwm <Ll
74 16 86.0 85.8 86.0
74 /32 891 88.5 89 1
74 1256 98.1 95 1 981
74 132768 1191 98.0 119 1
8.3.9.5 #HHIN AR

ADC g — ki 4% . £ ADC 1 , W PRBS k4 %L PRBS #i:. &Ml 5 PRBS i
HEAT USSP R 5 PRBS i — ek (BT EERAT LVDS ) (% #% LSB. LSB-1 5} LSB-2 ffitt
Bl | 75 0x146 HHE )

FUCZ BRI PRBS £t , JFlid 5 E K PRBS A7 7 8is FOR RIS i B 20 -

ADC Logic Device
D15 XOR
XOR D15
D14 — -
= DOUTx XOR |- D14
| i LVDS LVDS .
e n = et
DO —{ xor
XOR DO

Kl 8-63. i himise
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8.3.9.6 iyt MUX

LVDS #ith 8 D asE— AN 2 B R R, SOVPR AT ] A 350 £ i 1 T B R 2T LVDS e |, il 8-64
FiRs e IX$RAE T I IE WU R RN, TR T EERR U A BB . i W E <LVDS MUX EN> ( & f78% 0x116 ,
D7) nlLLUE LVDS #it Z M E A% . ZHE S E T LUEE SN <DOUTXMUX> 7748 ( 0x117 £ Ox11E )
Kk, 2 E RSB T LU EE A R #E RN DOUTk=DIG[DOUTK_MUX] , Hr k £RiliEwmS . Hlan | ¥
<DOUT2 MUX> # & K 2 2% DIG2 HEE [ %] DOUT2. K 8-65 & 1 H Tt DOUT 5| It £ % 5 F #e 45 44
NP

UEAh , FEAEA R AT LVDS (A ) i, faih 2B E RS T A RE R R TR R, R F A A il
LS| 24> LVDS i thisiE .

- [N
DIG15 —— DOUT15P/M DIG15
DIG14 —— DOUT14P/M DIG14
—— DOUT2

LVDS

Output

,\;l‘up)‘(’ DIG1T ——]

DIGO —
DIG1 — DOUT1P/M T
DIGO — DOUTOP/M <DOUT2 MUX>
E 8-65. 7~ : DOUT2 H% i LS Fae
& 8-64. LVDS %I £ B E s

8.3.9.7 WA ETE

W BA W E NS B K4S, WA LVDS it iR s/ s v . kB e & L4302 T DDC ZJa , A
8-66 7.

ADC
N
Ll
o Decimation o
®l  Filter Block > > I%Vr:;’s
ADC nterface
Test Pattern » /

Kl 8-66. MIXEE KL
B IR B R A 2% ( Ox14A 2577 2% <TEST PATTERN> ) £ ¥ it s i 3O REA . IEH ADC BHHX
B . A EE R B E AR . R B AR R 20 AR B, BIEH <TEST PATTERN> 2B AR % i

FEAHECR, I TR VCR B I Bz AT, JF AT DLUE R 3 B %5 77 4% 0x14A ) <PATTERN CLK> Bt
FIRH] FS W BzAT . ToiRAEMRAER TARRN Ja T T D fe -

LN A S AT HTERE S KRN 1 Ha#isN 14 AMREEIE .
% 8-14. B 8 & X H KRB BB RE
ADDR DATA P
O0x14A 0x02 A B H 2 SUB KR ETE
0x14B O0x0E KN 14 LSB (15 20 MLAAHERTT ) |, BT 14 GI43HFR T 1 LSB (16 fziF ¥ 1 LSB 5 0x10)
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8.4 B IhEEAE

8.4.1 IRAELHEA

Zas R S B R E AT A B Thae (A e A . M SDR LVDS ) RIBHHKAEIR T /B
Ko FZTAEBALIT 9 MR AR | EH TRERERABENH. H2 , B THRE THFRES |, &2
MUERETTRES FBE. LAF FFT BIELE 7K 2 SR AR AT IE % TAEA R N R4 ee . (R ZE B 5 nl DLZE <LOW
LATENCY EN> Z7 {74+ (0x165) H /5 o

LVDS
Error Digital Features Interface
ADC Correction 1 (DDC, Test Pattern,
SDRI/F ...)
<LOW LATENCY EN>
Bl 8-67. IR

0 0

-20 -20

& -40 » 40
g e
o o
= z

3 -60 3 -60
2 2
= =
£ 3

< -80 < -80

-100 -100

-120 -120

0 50 100 150 200 250 0 50 100 150 200 250
Input Frequency (MHz) Input Frequency (MHz)
FIN =105MHz FIN =105MHz f
&l 8-68. FFT : IEH MR &l 8-69. FFT : {REIRHEN
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8.4.2 #FiFE LY

B OIS TR DI RE |, BB T % ADC HIZh&TEH (162 IE 8-70 ) « MHFRIKIHANLG T fES 52
L5 P> ADC HN , TP~ ADC [RS8 N A EAT T2 Ab B o IO MR, AARSCHER ( ADC RS ) B
T 3dB , MIAHRMER (W BhEAR b R ST AERR 7S ) A2, AUt , ERBASRT | BOFEEBRIE AT DU
KT 3dB 1 , (HAE SNR F: 252 BhRLah 2 M 1 R SRR |, BOPIE RPN . @it {#H] DDC
MUX S FE27 745 , AT DAFEIEIE A B0 B A%y th b LR th e T S B pdan o, t ) DUKE L% e 210407 i B

External | Internal
L Crosspoint
O Switch
ADC —e
—L3
—e
L 5 Freq fo
NV S — NCO
Freq f;
3 — | N I —
ADC —e
O Digital Downconverter
& 8-70. B E PR~ EE
piiBORYN e EPNCINVY SN 1 S Ol (=N o 87))i 4
# 8-15. JHIE A | 2x AVG i K& 7788 5 A\ RFl
ADDR DATA YiBR
0x162 0x04 J& 2 HE
0x163 0x02 ¥ <DDCO MUX> fit & A N “2x P4 ((ChA + ChB)/2)”
0 # <NUM of DDCS> X EJy 1 ( # DDC #xX ) ¥ <COMMON DECIMATION> i &y 0
X169 0x20 o
( DDC 3% )
50 FE LRI b Copyright © 2025 Texas Instruments Incorporated
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By BIMETH DI RERRRIEAT 2x AVG AbER | ADRE A OGRS B AIC 3dB , I AH S 75 A 2 R (A oh S ks . —
S B NE R PR AN OGH) , BN Bkl ( AMEECE — I Bl N Z2 b g ) BRYRE A T AR S YR (61 ADC
PR PRI Bh e gz ds ) WDR AR . K 8-71 28] 8-74 JE/R T RN ERIME TR 2x WA TS H FFT

EA5E

SNR : 7E#2iE ADC i BRI T T/ER , —28 SNR FR#&IZFI3 8, Btk SNR 203 3 KiL 5] 3dB (2x
AVG). [FEEHRNHERER/D , FEEE%T SNR B4R/ | SNR 38 2 2z 5 2x AVG $#27+ 3dB. f# %L
TS, ATCA R RIA R IR . BEE TR G0, BRAENAG S IRTRIRAS | 75 Wi s e 7 ( AH oG ) &

B RS

SFDR : % ADC KB i& (HD2-HD5) Al IMD3 FIHRMEE # AL 5 Bt , SR SE o B R A B 1R /N .

0 0
-20 -20
& 40 » 40
[T [T
o o
= z
8 60 & -60
3 3
£ £
< -80 < -80
-100 -100
-120 -120
0 50 100 150 200 250 0 50 100 150 200 250
Input Frequency (MHz) Input Frequency (MHz)
SNR =74.1dBFS F\n = 105MHz An =-1dBFS SNR = 76.2dBFS F\n = 1056MHz A =-1dBFS
8-71. FFT - £ AVG K 8-72. FFT - 2x AVG
0 0
-20 -20
& 40 Y
w [T
o i)
z A=A
L 60 € 60
2 2
= =
3 3
< -80 < -8
-100 -100
120 MW 120 WMMMMMH
0 50 100 150 200 250 0 50 100 150 200 250
Input Frequency (MHz) Input Frequency (MHz)
SNR = 74.4dBFS Fin = 105MHz AN = -20dBFS SNR = 76.9dBFS Fin = 105MHz AN = -20dBFS
& 8-73. FFT - & AVG K 8-74. FFT - 2x AVG
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8.4.3 KM=
AT LME ] SPI 5 A B GPIO 5| sk s2 3 4> Ja i e =X .
# 8-16. WrHLIFE R
Wi Pd (SLZUE , mW ) |WeRERS R ( SLBUE )
4R H 30 3ms
4 Jey W7 B BT LB 7R B A7 A 0x146 Hidt T SPI 5N, 4rEd4y GPIOO0 8¢ GPIO1.
£ 8-17. F172% 0x146 F KT GPIO 5| WAL B
GPIO EL & GPIO1 GPIOO0
00011 4 JR T H
01010 2Rl
01011 SR
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8.5 mfg

st LB B ATRARRE D (SPI) BHTECE AR ; (H2 |, ZE AT EEGARCE T igqT , il SPI. tb4h , Wi
FEL I RE LA P9 PR IA I Bl vE TG B 22y T E e 51 Az ] ( GPIOO/M 5L ) sEBL.

&E
Wr e fir 4 (i PIN 5% SPI ) AXEAEAE ADC KAFET Bl AR %% o

8.5.1 GPIO %i#F

ZasE A A GPIO 5, x5 JHIm DAL E |, PLSEIl 2 MIhe s, EERUCRE T , GPIOO it & N A1
SYSREF 5|1 , ifi GPIO1 Kt . £ 8-38 &t T GPIO IhREMI e e, GPIO IhfEw] LIl % B %17 2
0x146 H1[] <GPIO CONFIG> Skt #k .

GPIO 5|t L R -

SYSREF i\

NREESEETPN

A1 H s S v

NCO J3&

4= R BT HEL

GERIEN sz

8.5.2 FFHEA

AT DA% IR LR D X N S 3 A7 s B T g A

¥ SEN 5 KA, A%

5 RIW BrBEE 9 0 (16 ki A15 67 ), HF¥ k5 Bervity A[14:12] fr BB A 0.
MR E B S NN A a e (A[11:0]) , 3 — AT 80 3

BHNAE SCLK _ETHEBIAFI 8 A Ed .

el

K 8-75 BRI HRAT W A7 4 B ANRIE KN 7 25K

Register Address <11:0>

SDIO

+‘ LtSLOADS tsLoaoH +‘ }«
SEN | |

RESET

&l 8-75. BITHFa B AN FE
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8.5.3 FFIFASER

ZarF A AL SDATA 51 B0 352 N #3547 a8 9 R B0 e i BT IR IZ Wi 2, DA IR A1 3 425 1) 25 A0
ADC Z [ AT R LA . SR AT H AR AR SRR T

1.

2.
3.
4
5

SDIO

¥ SEN 5| JIIK B MK P

¥ RIW A7 (A15) BB N 1. 1% B SR SR T — 0 5. Kihdib7 B 1) A[14:12] %85 0.
JEENHATEE A, i e A N 25 (0 A7 A ik (A[11:0])

ZAHE SCLK T B ik a7 f2 25 N 45 (D[7:0]) &% %] SDATA 5| i

AR 28 T LLAE SCLK _ETHE EHgR &

- Regi Address <11:0> ——————— Register Data <7:0> ~——————»

R/W tozn

1 0 0 0 Al11 X A10 X AS A8 A7 A6 A5 A4 A3 A2 Al A0 D7 X D6 D5 D4 D3 D2 D1 Do

P 8-76. B AT B FaR R

8.5.4 1 HiE

S I A ar A7 e ] LU APL (BR8] python 45 ) HEAT SR . API 4035 BEX 27 A7 SR R A
By ek, RIS Rt 7 — 2o s . 2 R U ] 2 MR AP BRBOR AT SR A AR, 9] 050 B il OB
(7. SERUEH. PSS ) URRIE M AR B E NCO MR 7.

M Tl.com Rk API i , 244 API A #555.

FEX IR 7 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ADC3648 ADC3649
English Data Sheet: SBASAU8


https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ8B&partnum=ADC3648
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com/lit/pdf/SBASAU8

13 TEXAS

INSTRUMENTS ADC3648, ADC3649
www.ti.com.cn ZHCSXJ8B - DECEMBER 2024 - REVISED JUNE 2025
8.5.5 FFrras s
% 8-18. T 7 e BRI E
it R
A[11:0] D7 D6 D5 D4 D3 D2 D1 DO
0x25 0 0 0 CFG RDY 0 0 0 0
0x100 0 0 0 0 0 0 0 S
0x101 0 0 0 GBL PDN 0 0 0 0
0x102 0 SYSREF 0 0 0 0 0 0
DET CLR
0x104 0 0 0 0 CHB TERM | CHA TERM
0x10A OVR CLR OVR STICKY
0x10B OVR LENGTH
0x110 LVDS TERM 0 LVDS HALF 0 0 0 SWAP CH 0
SWING
ox111 LVDS DATA INV [7:0]
0x112 LVDS DATA INV [15:8]
0x113 LVDS PDN [14:8] 0
0x114 0 0 0 0 0 0 0 LVDS PDN
[18]
0x115 0 0 FCLKDC | FCLKDIS 0 0
0x116 LVDS MUX | LVDS SWAP 0 LVDS SCR
EN EDGE
0x117 DOUT1 MUX DOUTO MUX
0x118 DOUT3 MUX DOUT2 MUX
0x119 DOUT5 MUX DOUT4 MUX
Ox11A DOUT7 MUX DOUT6 MUX
0x11B DOUT9 MUX DOUT8 MUX
0x11C DOUT11 MUX DOUT10 MUX
0x11D DOUT13 MUX DOUT12 MUX
Ox1E DOUT15 MUX DOUT14 MUX
0x132 HIGH FIN 0 0 0 0 0 0 0
0x140 0 SYSREF | SYSREF OR | SYSREF X5 | SYSREF X4 | SYSREF X3 | SYSREF X2 | SYSREF X1
DET
0x146 0 0 0 GPIO it &
Ox14A 0 0 PATTERN 0 TEST PATTERN
CLK
0x14B CUSTOM PATTERN [7:0]
0x14C CUSTOM PATTERN [15:8]
0x14D 0 ‘ 0 0 ‘ 0 CUSTOM PATTERN [19:16]
0x15B DIGITAL GAIN CHA
0x15C DIGITAL GAIN CHB
0x160 0 ‘ 0 0 ‘ 0 0 0 SYSREF MODE
0x161 LVDS SYSREF MASK DDC SYSREF MASK NCO SYSREF MASK TIMER SYSREF MASK
0x162 SYSREF TIME STAMP 0 6dB GAIN OVERRIDE COMPLEX | OUTPUT OUTPUT
DDC EN RES FORMAT
0x163 DDC3 MUX DDC2 MUX DDC1 MUX DDCO MUX
0x164 NCO3 NCO2 NCO1 NCOO SEL NEG IM 0 0 NCO MODE
UPDATE UPDATE UPDATE UPDATE
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* 8-18. A ARAGRE (&)

it HHRAR
A[11:0] D7 D6 D5 D4 D3 D2 D1 Do
0x165 0 0 0 LOW 0 DISNCO |NCO SELEN NCO

LATENCY EN AUTO COMMON

UPDATE UPDATE
0x166 DDC3 NCO SEL DDC2 NCO SEL DDC1 NCO SEL DDCO NCO SEL
0x167 DDC1 DECIMATION DDCO DECIMATION
0x168 DDC3 DECIMATION DDC2 DECIMATION
0x169 UNEQUAL 0 NUM OF DDCS COMMON DECIMATION
DECIMATION
0x16B 0 0 UPDATE 0 0 NYQUIST_ZONE
NYQUIST
ZONE

0x205..0x200

DDCO NCO FREQUENCYO [47:0]

0x20B..0x206

DDCO NCO FREQUENCY1 [47:0]

0x211..0x20C

DDCO NCO FREQUENCY2 [47:0]

0x217..0x212

DDCO NCO FREQUENCY?3 [47:0]

0x219/0x218 DDCO NCO PHASEQ [15:0]
0x21B/0x21A DDCO NCO PHASE1 [15:0]
0x21D/0x21C DDCO NCO PHASE2 [15:0]
0x21F/0x21E DDCO NCO PHASE3 [15:0]

0x245..0x240

DDC1 NCO FREQUENCYO [47:0]

0x24B..0x246

DDC1 NCO FREQUENCY1 [47:0]

0x251..0x24C

DDC1 NCO FREQUENCY2 [47:0]

0x257..0x252

DDC1 NCO FREQUENCY?3 [47:0]

0x259/0x258 DDC1 NCO PHASEQ [15:0]
0x25B/0x25A DDC1 NCO PHASE1 [15:0]
0x25D/0x25C DDC1 NCO PHASE2 [15:0]
0x25F/0x25E DDC1 NCO PHASE3 [15:0]

0x285..0x280

DDC2 NCO FREQUENCYO [47:0]

0x28B..0x286

DDC2 NCO FREQUENCY1 [47:0]

0x291..0x28C

DDC2 NCO FREQUENCY2 [47:0]

0x297..0x292

DDC2 NCO FREQUENCY?3 [47:0]

0x299/0x298 DDC2 NCO PHASEQ [15:0]
0x29B/0x29A DDC2 NCO PHASE1 [15:0]
0x29D/0x29C DDC2 NCO PHASE2 [15:0]
0x29F/0x29E DDC2 NCO PHASE3 [15:0]

0x2C5...0x2C0

DDC3 NCO FREQUENCYO [47:0]

0x2CB..0x2C6

DDC3 NCO FREQUENCY1 [47:0]

0x2D1..0x2CC

DDC3 NCO FREQUENCY2 [47:0]

0x2D7..0x2D2

DDC3 NCO FREQUENCY?3 [47:0]

0x2D9/0x2D8 DDC3 NCO PHASEO [15:0]
0x2DB/0x2DA DDC3 NCO PHASE1 [15:0]
0x2DD/0x2DC DDC3 NCO PHASE1 [15:0]
0x2DF/0x2DE DDC3 NCO PHASE3 [15:0]
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* 8-18. A ARAGRE (&)

HAEs
N FAEAHIR
A[11:0] D7 D6 D5 D4 D3 D2 D1 DO
0x590 0 0 0 0 0 0 ENABLE 0
DCLK
DIVIDER
0x691 LVDS PDN [5:7] DCLK PD 0 0 0 0
0x692 0 \ 0 \ 0 LVDS PDN [0:4]
8.5.6 FFIAASIEH B
& 8-77. &1£2% 0x25
4 3 2 1
CFG RDY 0 0 0
* 8-19. FIE: 0x25 F B i HH
TAE - eS| Hhr B
7-5 0 R/W 0 MAEN O
0 CFG RDY RIW 0 RS R PR BRI IR A
0 : {RE 22 kK SE Rk
11 R ENERIERIA | 280k R T SRR
3-0 0 R/W 0 W EPNI]
K 8-78. & 745 0x100
4 3 2 1 0
0 0 0 0 HAL
% 8-20. ZF/75% 0x100 FE i H
AE - eS| Fhr L
71 |0 RIW 0 PN
0 i RIW 0 PR KT A7 S S AR I AT
K 8-79. Ff7+% 0x101
4 3 2 1
GBL PDN 0 0 0
£ 8-21. FFE4S 0x101 FEt B
IO -3 B Shr BEE
7-5 0 R/W 0 WIEN 0
4 GBL PDN RIW 0 SR, SR SR . KRS T LA GPIO 31 I
( 0x146 , D4-DO0 ) K528,
0 : IEWisfT
1 BPEAETF 4 R B R
3-0 0 R/W 0 WAEHN 0
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8-80. F 4% 0x102

6 4 3
SYSREF DET 0 0 0 0
CLR
* 8-22. FFAE 0x102 FBLILHH
ZiVA FB e i p=L1A UL
7 0 R/W 0 WIREN O
6 SYSREF DET CLR R/W 0 %A E A SYSREF DET Ff ( 0x140 , D6 )
0 : IEHIBAT
1 : SYSREF DET ¥ & f.
5-0 0 R/W 0 WIRHN 0
& 8-81. Ff7#% 0x104
4 3 1 0
0 0 CHB TERM CHA TERM
% 8-23. FEAS 0x104 FE UL
A FEB b 3| p-LA UL
7-2 0 R/W 0 DAFGN 0
1 CHB TERM R/W 0 ChB A B, A B EIE B BN Bl
0:100Q 243
1:2000Q ZE/piE
0 CHA TERM RIW 0 ChA PR, %00 ¥ Bl A b i i % .
0:100Q Z4) i
1:200Q Z5uiHE
X 8-24. FF1FHE 0x10A
4 3 1 0
0 0 OVR CLR OVR STICKY
% 8-25. F1E8% Ox10A FBULH
A FEB b3t =LA UL
7-3 0 R/W 0 WAFGN 0
2-1 OVR CLR R/W 0 TSR ARG . BB E N 0x2 £ &R OVR.
0 OVR STICKY R/W 0 AL OVR % B I REHr .
0 : OVR I 2HGshr ( 7T <OVR LENGTH> #E4T 5 #r )
1 : OVR @Al ( f#H <OVR CLR> #HATE AL )
* 8-26. T f7a% 0x10B
7 \ 6 \ 4 \ 3 \ 2 1 0
OVR LENGTH
# 8-27. F7E% 0x10B FB UL
A =323 =i =LA PiBH
7-0 OVR LENGTH R/W 0 XN OVR kP 8. 1% BORYEN &0 B WG 2 R 9%
.
B4n , OxOF ¥ OVR K& E N 16 ASut4PE .
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K 8-82. & f7#% 0x110

7 5 4 3 2 1
LVDS TERM LVDS HALF 0 0 SWAP CH
SWING
# 8-28. FFA% 0x110 FE U HH
A FE vl BAr VL]
7 LVDS TERM R/W 0 ZAACE LVDS iz BBl . B EIZAE R 100 Q b, BRI RPN
50Q
6 0 RIW 0 =P
5 LVDS HALF SWING R/W 0 ALK LVDS it 2 IR K 50% LA 44 ThFE.
0 : EHHLITIE
12 N I
4-2 0 RIW 0 DA IEPN)
1 SWAP CH R/W 1 ZALE P A e ilig A FiEE B.
0 : JHH A RIEIE B & H
1: EHEBIT
0 0 RIW 0 WAF N0
/& 8-83. Ff7a% 0x111/0x112
7 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
LVDS DATA INV [7:0]
LVDS DATA INV [15:8]
x 8-29. F1EEE 0x111/0x112 FE /i FH
ZiTA 323 it Hhr il
7-0 LVDS DATA INV [15:0] RW 0 XA SEVR IR EE SN LVDS i HimiE AR | sk 8-30 k.
0 : Mg E TR
1 Wk
% 8-30. LVDS #if Jx % &7 1725 81 4)- it
T 0x112 0x111
AT D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
LVDS % il iE 8 9 10 | 11 | 12 | 13 | 14 | 15 7 6 5 4 3 2 1 0
& 8-84. % 7£ 5% 0x113/0x114
7 \ 6 \ 5 \ 4 \ 3 \ % \ 1 0
LVDS PDN [14:8] 0
0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 LVDS PDN [15]
% 8-31. F1FR 0x113/0x114 FB %A
(DA FB& A LA VLB
7-0 LVDS PDN [15:8] R/W 0 XL AE B Al LTS LVDS 51T &4 LVDS i imid | ff
Hat NEBHPUIRAS (0x113. D7 &5 H@iE 14 Wi ) « H4A
LVDS iilli# (0-7) Wy Hy 25 A7 200 T 27 47 % 0x691/0x692 1.,
0: IE®WELT
1 : LVDS #irth i@ W
7-0 0 R/W 0 WAEN O
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K 8-85. & 172 0x115

4 3 2
0 FCLK DC FCLK DIS 0
% 8-32. T {748 0x115 FE UL H
Az FB it} LA Tt B
7-4 0 R/W 0 D/ S PNIY]
3  |FCLKDC RIW 0 ZRLAVFIR FCLK 525,
0 : TEfHRAETFERIN | FCLK £7E—/> DCLK I3 fRFrm
%Z‘
1 : FCLK ZE4f i RAE (1) 50% 1] P 4745 iy LT
2 FCLK DIS R/W 0 25 % FCLK. FCLK 7Eifii DOUTO Ef&fi. fE{# I fT
A 16 AEE MR |, FCLK 28Ut LSB.
0 : FCLK Hft LSB ##fs , J£-7E DOUTO L ki%
1: FCLK #Z[] , 3 H LSB ¥4 7 DOUTO Eki%.
1 R/W 0 IS PN
0 0 R/W 0 WAFN 0
& 8-86. & fr 5% 0x116
6 4 3 2 1 0
LVDS MUX EN | LVDS SWAP 0 0 LVDS SCR
EDGE
# 8-33. F1F5% 0x116 FE I HH
L FB& bzid] -2 Uikl
7 LVDS MUX EN R/W 0 AL T 2747 3% 0x117..0x11E Wi LVDS %t £ 4 5 1 2%
0 : LVDS %t £ %5 FH a8 25 H
1 : LVDS #irth % B 5 48
6 LVDS SWAP EDGE R/W 0 ZAL AW AE DCLK 1) TR B £ 4 1) v B or
0: IE®WEIT
10 284 BRI T BETR (R H
5-3 0 R/W 0 WAFN 0
2-0 LVDS SCR R/W 0 e B i O PR ATRT LSB A B
000 : BRiNfEAE
001 : ¥¥i 5 PRBS 7 Falig 5. tt PRBS 4\ LSB fi
H. PRBS MK LFSR AR , AT LAE T4 S briz it Pl o bE
Hl
010 : OVR #fi\ LSB fii &
011 : OVR A LSB+1 {7 &
100 : #¥s 5 PRBS LT R ez | ifi PRBS #iA LSB+1 fif
&
101 : OVR #i A\ LSB+1 fi & , i PRBS #fi\ LSB {i&. #iE5
PRBS T 7 80s 5
110 : OVR #fi\ LSB+2 fii & , ifi PRBS i\ LSB+1 i & . #¥i
5 PRBS #7 R8izH
1M1 KAl H
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K 8-87. FfE%s 0x117...0x11E

\ 6 5 \ 4 3 \ 2 \ 1 0
DOUT1/3/5/7/9/11/13/15 MUX DOUTO/2/4/6/8/10/12/14 MUX
% 8-34. F1EE 0x117...0x1ME FE U8
ZA FB e i) §-L'A Ll
7-4 DOUT1/3/5/7/9/11/13/15 MUX R/W 0000 T 7 L B S B S 2R . 6 ZBUE FH 0x116 (D7)
30 | DOUTO/2/4/6/8/10/12/14 MUX RIW 0000 i) <LVDS MUX EN>. ‘
0000 : LVDS i#ii# DOUTx 4% Py i 4 4 2238 DIGO HI %
0001 : LVDS jifiiei DOUTXx A% o s £ 7= 4 263838 DIGT f%idis
1111 : LVDS jfii& DOUTx 144 P4 345 7 4 £33E DIG15 5k
8-88. F 7% 0x132
4 3 2 1
HIGH FIN 0 0 0 0
% 8-35. F1F2% 0x132 FEIL
ZiTA B 5] LA Ll
7 HIGH FIN R/W 0 W BAZAL , A RETERINAIR KT 500MHz i S8 H Az it
fit
0 : A2 < 500MHz
1 BINSRZR > 500MHz
6-0 0 RW 0 WAEGN 0
8-89. Ff7a% 0x140
6 5 4 3 2 1 0
SYSREF DET | SYSREFOR | SYSREF X5 SYSREF X4 SYSREF X3 SYSREF X2 SYSREF X1
% 8-36. F1FE% 0x140 FEL L
(A B A §LA Uikl
7 0 R/W 0 WAEN O
6 SYSREF DET R/W 0 LTI RIR R B3 SYSREF (55 . #MBHZE S | %060
{RFFE T, HRZAENAL (0x102 , D6 ) Bk Hi 88 fir o
0 : KM F| SYSREF /5%
1 : #llF SYSREF /5%
5 SYSREF OR R/W 0 %A1 T4~ SYSREF XOR Fr & #4718 5k iE 52 B4 e
0 : SYSREF #r& Ak
1 : A SYSREF XOR Friz —filik «
4-0 SYSREF X5..X1 R/W 0 IXEef & SYSREF % 1 i B A XOR bridi. RAEERBHF AT
T3k SYSREF 55 . 4 SYSREF {5 5 ##/t SYSREF
KA -60/+140ps WRA , W& ik kAR XOR frE. XEEfr
EH4D SYSREF AT ¥
X1: SYSREF KA 27T 20ps £ 60ps
X2 : SYSREF ¥ KALHH#42 7T 20ps £ Ops , 5k SYSREF ¥:%
FERHER IS Ops & 20ps
X3 : SYSREF ¥ RA¥ i £ 5 =& 20ps & 60ps
X4 : SYSREF ¥ L 5 60ps & 100ps
X5 : SYSREF ¥ KAE 443 J5 100ps % 140ps
0 : KK E| SYSREF 4 #t
1 (R4 E @ DA R SYSREF #4546
& 8-90. & f7#% 0x146
6 5 \ 4 \ 3 2 1 0
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& 8-90. &7 7 5% 0x146 ( 42)

0 0 ‘ GPIO i &
% 8-37. HA75 0x146 FE B
AL -3 A =2ha B8
7-5 0 R/W 0 PHIEN 0
4-0  |GPIOWE RIW 0 XL A S AL E AT GPIO 3BTRS | i 8-38 Fir.
% 8-38. GPIO 5| ML &
GPIO it & GPIO1 GPIO0
00000 S SYSREF
00011 4> 5 W e SYSREF
00100 A FE SYSREF
00101 NCO SWITCH1 NCO SWITCHO
01000 FAGH SYSREF
01001 OVR CHB/CHA SYSREF
01010 KA 4 IR
01011 OVR CHB/CHA 4> Jey W H
10010 OVR CHB OVR CHA
it HiAts FAti i
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K 8-91. &F 748 Ox14A

4

3 2 1 0

PATTERN CLK

0 TEST PATTERN

% 8-39. B 78% Ox14A FB A

A FE B LA L
-5 |0 RIW DY)
4 |PATTERN CLK R/W 0 AT ETAE 5 R A BN BB A2 R A
DDA E IR
0 = FTRRS B E i ADC SRAER
1: EH &£ DDC .
3 0 R/W 0 WATFN 0
2-0  |TEST PATTERN R/W 0 M BARFEA MR, BOMEA 0, BREBREBDK

Mo BB Sy 20 fr8E. 16 1416 fiiyHisiR |, SR

KRR 16 4> MSB fir. 1 32 il |, 484
FEIEIATE 12 MR B R E R .

000 : Wi E 45

001 : R , BKA 1 (£ 20 g L, ML T 16 £k

AR 1/16)

010 : #EEK , B KA H CUSTOM PATTERN #&. il ,
FELE 16 (iR E A K R T | 14 CUSTOM
PATTERN # & )y 0x010

011 : RAEH

100 : fH CUSTOM PATTERN 1 & [ %

101 : EIJAE CUSTOM PATTERN # CUSTOM PATTERN /%
2 I

110 : EJELE CUSTOM PATTERN F1 0 2 & )45

1M1 R

El 8-92. Ff7%% 0x14B/0x14C/0x14D

\ 6 5 \ 4 \ 3 2 1 0
CUSTOM PATTERN [7:0]
CUSTOM PATTERN [15:8]

\ 0 0 \ 0 \ CUSTOM PATTERN [19:16]

% 8-40. 7753 0x14B/0x14C/0x14D FE Ui B

T8

R

AL

B

CUSTOM PATTERN [19:0]

R/wW

0

Z T Bl R A s . XAMRYE TEST PATTERN e B 4% A
I7] I 2y e

& 8-93. &7 4% 0x15B

4

|

3 \ 2 1 0

DIGITAL GAIN CHA[7:0]

* 8-41. F1E8% 0x15B FB UL

FB

KA

g

L]

DIGITAL GAIN CHA [7:0]

R/W

0

P AT AR HImIE A R Ay R eME g . &R
19259 (20 x log (1+(DIGITAL GAIN CHA / 128))).
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K 8-94. & f74% 0x15C

7 6 5 \ 4 3 \ 2 \ 1 \ 0
DIGITAL GAIN CHB [7:0]
% 8-42. 1782 0x15C FB A
AL FE e vt p-ZiVA B
7-0 DIGITAL GAIN CHB [7:0] R/W 0 A AT A HIEIE B B e, o kR Mg R . K
1254 (20 x log (1+(DIGITAL GAIN CHB / 128))).
8-95. F 17 2% 0x160
6 5 4 3 2 1 0
0 0 0 0 0 SYSREF MODE
% 8-43. FH172% 0x160 FE L
AL FE S vii p-Zi7A i EH
72 |0 RW [0 BAEN O
1-0  |SYSREF MODE RIW 0 XA 4R SYSREF B , (45 IR B
00 : fif i SYSREF Jikil
01 : {55 —A SYSREF k33838 5 22 ik it
10 : #3814 SYSREF ki
11 RHHH SYSREF Bk . IRAFEHN 11 1, KBk
K 8-96. F f7#¢ 0x161
7 \ 6 5 \ 4 3 \ 2 1 0

LVDS SYSREF MASK

DDC SYSREF MASK

NCO SYSREF MASK TIMER SYSREF MASK

% 8-44. TS 0x161 FB Ui HA

iz FB R AL B
7-6 LVDS SYSREF MASK R/W 0 AR SLVDS $ti) SYSREF ik (ALFRIMEL ) » BRINHK
B0, Ik SYSREF kit
00 : 4367 SYSREF Jikit
01 : fEEE 5 —A SYSREF ki@ iz 4L kb
10 : AT SYSREF ki
112 K HGHT SYSREF kit ZREFH 11 1, Scibikid
5-4 DDC SYSREF MASK R/W 0 XAMEH] DDC Bty SYSREF fiknl. (EAITIAE MBS LVDS
SYSREF MASK #H ]
3-2 NCO SYSREF MASK R/W 0 XA NCO Hir) SYSREF Jikil. EANDIRERIMUT 5 LVDS
SYSREF MASK #H[#]
1-0 TIMER SYSREF MASK R/W 0 EAME NCO TIMER Y] SYSREF Jikif. {HFIZhRENIBLGS 5
LVDS SYSREF MASK #H[A
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8-97. F 4% 0x162

7 \ 6 4 \ 3 2 1 0
SYSREF TIME STAMP 6dB GAIN OVERRIDE COMPLEX | OUTPUTRES | #fti#sst
DDC EN

# 8-45. F172% 0x162 FE L

A FE

KT

LA

BLH

7-6 SYSREF TIME STAMP

R/wW

0

Kby B s B N 0x3 I LLALF SYSREF it NHUX LSB.
OVR_ON_LSB # &l 2.

5 0

R/wW

WAEN 0

4-3 6dB GAIN OVERRIDE

R/W

%7 Bt DDC (¥ 6dB % E . BRIMBEM T , H%( DDC #t
X R R 6dB $E25. A DDC BLxUanfa | Bt ik B A 0x3
27 DDC i B340 6dB #4235, TGt DDC iR af , %
PR Ny Ox2 2w i 358 I B 3 3

2 COMPLEX DDC EN

R/wW

A AETA DDC Ja . il X 775 0x167..0x169 H1i%
bk

0 : ¥

10 S

1 OUTPUT RES

R/wW

ALK 2 P 14 47 ( DDC 551 ) /16 £ (DDC) 44 /n%] 32
i
0 : 14/16 firfihi 7y e
1 32 frkth 7 H

0 i R

R/W

AR A%
0 : A% 0y —HE A i
1 s 2O RS =i

K 8-98. A {745 0x163

7 \ 6

|

4

3 \ 2 1 0

DDC3 MUX

DDC2 MUX

DDC1 MUX DDCO MUX

% 8-46. F1F2% 0x163 FE L

fir FB

KA

R

B

7-6 DDC3 MUX

R/W

0

X T AR 1 T AN R I IR 5 1 i N R
00 : jfii& B

01 : #IE A

10 : 2x ¥t ((ChA + ChB)/ 2)

11 : 2x "4t ((ChA - ChB)/ 2)

5-4 DDC2 MUX

R/wW

pE ¥ e DA A R Nt VS & T L (TN AE/ T/
00 : j@iE A

01 : JHIi&E B

10 : 2x T4 ((ChA + ChB)/2)

11 : 2x “FHI%it (ChA - ChB) / 2)

3-2 DDC1 MUX

R/W

X BB A7 B U B A T EC I 78 1 N A I
00 : jfi& B

01 : #IE A

10 : 2x ¥t (ChA + ChB)/ 2)

11 : 2x "4t ((ChA - ChB)/ 2)

1-0 DDCO MUX

R/wW

XL Z5 A7 AR W B A A T I8 I 2 0 A N SRR
00 : j@iE A

01 : JHIi&E B

10 : 2x “FH#ith ((ChA + ChB)/ 2)

11 2 2x A%t ((ChA - ChB)/ 2)
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8-99. F 4% 0x164

7 6

5 4

3 2 1 0

NCO3 UPDATE | NCO2 UPDATE

NCO1 UPDATE | NCOO UPDATE

SEL NEG IM 0 0

NCO MODE

+ 8-47. F172% 0x164 FE L

AL FE Byt LA BiRH
7 NCO3 UPDATE R/W 0 XA AF A €07 ARy 1”7 B, STEEHIHN NCO fPu A
6 NCO2 UPDATE RIW 0 NCO Hi..
5 NCO1 UPDATE RIW 0
4 NCOO UPDATE RIW 0
3 |SELNEGIM RIW 0 e B S B (R (4 | OUE R T COMPLEX DDC 4
o,
1 o RW |0 I
0 NCO MODE R/W 0 ZAAFE T ECE NCO [\ LIE#,
0 : MfESE
1 TGRRARAAEF

&l 8-100. & 772% 0x165

4 3 2 1 0
LOW LATENCY 0 DIS NCO AUTO| NCO SEL EN |NCO COMMON
EN UPDATE UPDATE

* 8-48. F 1748 0x165 FE i

A FB b =i p-1A Vi

7-5 0 R/W 0 WAEN O

4 LOW LATENCY EN R/W 0 GBI S5 BT B ShRER B R B R
0: IEWisfT
1 a3 ARIE R AR

0 R/W 0 WAEN 0

2 DIS NCO AUTO UPDATE R/W 0 AR BRAIAEAE B GPIO Bl NCO W28 3 56 37
0: IE®IBAT
1 HBIIF AR

1 NCO SEL EN R/W 0 A S BT SPI A 174 0x166 1 A2 GPIO 3] ik NCO 4
0 : J@iT GPIO 5| JIk#: NCO i
1 ¢ I RS 0x166 KL NCO i,

0 NCO COMMON UPDATE R/W 0 MZAAAAMN 07 ABNy “1” B, SFEHTA NCO U4
NCO #i#%.

&l 8-101. & 772 0x166

7

6

5 \ 4

3 \ 2 1 0

DDC3 NCO SEL

DDC2 NCO SEL

DDC1 NCO SEL DDCO NCO SEL

& 8-49. F 7% 0x166 F B i ¥

(A FB& KR LA UL

7-6 DDC3 NCO SEL R/W 0 XL ERE 4 AR — AN TEAI R DDC/NCO B A
5-4 DDC2 NCO SEL RIW 0 B I 05 20 B FF AT 2% 0x165 (D1) F1f¥) <NCO SEL EN> fi7.

3-2 DDC1 NCO SEL R/W 0

1-0 DDCO NCO SEL R/W 0

66  FEXXFIRIF
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& 8-102. % f7#y 0x167/168

7 \ 6 \ 5

|

4

3 \ 2 \ 1 0

DDC1/3 DECIMATION

DDCO0/2 DECIMATION

% 8-50. ZF1E58 0x167/0x168 FE i H]

Bz

FE

KT

LA

BLH

7-4

DDC1/3 DECIMATION

R/wW

3-0

DDCO0/2 DECIMATION

R/W

AR ANE IS N T, XL AR DDC i B g
ST [N IR E F AR 0x169 (D7) ke f7 s
<UNEQUAL DECIMATION>,

0000 : DDC %%

0001 : /2 hHY

0010 : /4 FliHL

1110 : /16384 HliHL
1111 : /32768 HHX

K] 8-103. & 172% 0x169

7 6

5

|

4

3 \ 2 1 0

UNEQUAL
DECIMATION

NUM OF DDCS

COMMON DECIMATION

% 8-51. F 1723 0x169 FE I

FB

L]

Sz

L

~

UNEQUAL DECIMATION

R/W

0

A DDCO..3 Fie & e s BA A Z M R 1
0 : i DDC i HI A 3LahH A 1
1 ANSER R

0

R/W

WAHN 0

54

NUM OF DDCS

R/wW

00

e AT ECE A % DDC K=

00 : XX DDC izt

01 : VY DDC &=,

10 : {X . DDC ( ANAEAEFH B 2x ¥ME T H hAER B A )
11 AMdF

3-0

COMMON DECIMATION

R/W

0000

ZAAT A AL E T A A DDC B g R s A T
0000 : DDC %%

0001 : /2 fliHX

0010 : /4 HiHxX

1110 : /16384 HliHL
1111 : /32768 FiHX
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8-104. & 1775 0x16B

4 3 2 \ 1 \ 0
UPDATE 0 NYQUIST ZONE
NYQUIST
ZONE
% 8-52. B 1743 0x16B F B A
ZA FB e i) §-L'A Ll
7-5 0 R/W 0 WIEN 0
4 UPDATE NYQUIST ZONE R/W 0 IR COWAE , B S 2R X I 2 JE AT ko fE . 24
AL 0 28 1 I, 228 NYQUIST ZONE =7 B 5 1 1) 4 5 %17
o
3 0 RIW 0 LAHEN O
2-0 NYQUIST ZONE R/W 000 1% B S W TAEX . #8000 AR I BT R AR (S
SRR ER X . YR A% 2 TR A X 6% B AT g
i
000 : H—NEEHHFX I (A0 F Fs/2)
001 : BB A EEWREX S (M Fs/2 2| Fs )
010 : BE=AEEWFEX L (M Fs 3 3Fs/2)
011 : VUM SZE XK ( M 3Fs/2 ) 2Fs )
100 : HHANFELHRFXIE (M 2Fs F| 5Fs/2 )
101 : %/\4\ S X 4k (A 5Fs/2 % 3Fs )
110 1M1 @ AALH
&l 8-105. & 7745 0x200..0x2DF
7 6 \ 5 \ 4 3 \ 2 \ 1 0
DDCx NCO FREQUENCYYy [48:0]
DDCx NCO PHASEYy [15:0]
% 8-53. B fE5% 0x200..0x2DF Bt BA
A =323 e vt LA PiBH
7-0 DDCx NCO FREQUENCYy [48:0] |R/W 0 X ke 27 £7 28 f it B PUAS DDC/NCO 11 48 iz, R /N
FHIF. 17 8.3.8.4 FERTHTIE NCO KM AR,
7-0 DDCx NCO PHASEy [15:0] R/W 0 X Mo 27 A7 2543 it B P04 DDC/NCO UM R AR IS, k&
RN MDA - 90°/<16 1 #4745 >
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K] 8-106. & 17 2% 0x590

4 3 2 1
0 0 0 ENABLE DCLK
DIVIDER
% 8-54. T 174% 0x590 FE ¥t HH
ITAE -3 %7 g- LA BEET
72 |0 RIW 0 DI
1 ENABLE DCLK DIVIDER R/W 0 ZAL R E JE W] A DCLK 434088 . %o F iR 7, 24 LVDS
[l (%GR B Bl (DCLK) o ADC SRR AP BT | 75 BT It
1.
& 8-107. Zf74% 0x691/0x692
7 \ 6 \ 5 4 3 2 1
LVDS PDN [5:7] DCLK PDN 0 0 0
0 \ 0 \ 0 LVDS PDN [0:4]
% 8-55. 21752 0x691/0x692 F B i
VA -3 R y=L0A VL
7-0 LVDS PDN [0:7] R/W 0 XU AFERAIE LVDS 5 Ak T = BHPOIR SR 54 LVDS Hi
W | W15 8-56 Fim. Fi4 LVDS M2k I i 2 {7 98 fr T3
17488 0x113/0x114 1,
0: IEWisfT
11 LVDS it 3% 7 o,
4 DCLK PDN R/W 0 A AE LVDS % B i e o
0: IEHIBAT
1 : DCLK Wy
K 8-56. LVDS Wt i 27 7 28 B 18 4 Ac
TRt 0x113 0x114 0x691 0x692
TAE AL D7 | D6 D5 | D4 D3 D2 D1 DO D7 D6 D5 D4 D3 | D2 D1 DO
LVDS %38 14 13 12 1 10 9 8 15 5 6 7 0 1 2 3 4
i
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9 B FH AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

ADC366x I I T &N T, WG SUS S feds . I 0 A, A 15 e o DA SCBIR 3E SR 2kl
(SDR). “HRINIF]” Efop 3R 1 — ol A2 KB IESR N I 75 SR U BCEL -

9.2 HAIN
9.2.1 FHIIES BT
BPF 0.1uF DDC
Balun NCO
RF Input —{ RCR
0.1 uF
Device Clock i:
LMK04828 ] @
SYSREF GPIoo L >
Logic Device
BPF 0.1uF DDC
Balun NCO
RF Input —{ RCR
0.1 uF
SPI Registers and
ﬁ VCM Device Control
T/CM
& 9-1. FERF AL A A i S BY e B
70 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ADC3648 ADC3649
English Data Sheet: SBASAU8


https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ8B&partnum=ADC3648
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com/lit/pdf/SBASAU8

13 TEXAS

INSTRUMENTS ADC3648, ADC3649
www.ti.com.cn ZHCSXJ8B - DECEMBER 2024 - REVISED JUNE 2025
9.2.2 i/ ER
9.2.2.1 NS5 KEZ

WA ZBUASE FH 3 =24 (R AT R 1 D A AR AR R A 5 B AR T A R B AR

i B 1:2 (XF 100Q HRCmIEST ) 511 (X T 50 Q A RmIRBHGT ) P -AE -1 A8 e 24 A S B A
et nzzsy , DMEsIAE] ADC. ~P-AF- P78 Ik &4 tH L 205 100pF HUA SR REAT Sl & 190 7 P - A1 iy
AR s s e B3 W] AR (S A7 ) SFDR PERE. 3% 9-1 FI MY T AN [R] BT EU RV [ ) 22 e 71 -1 4 2
ADC i N\ S Z 80l HI T Bt i UL BC i 45 o

R 9. HEKTE-IFFERES

PR IR (1) RE$EL RIFFH (dB) FDEEAET (°) b1 A |
BAL-0009SMG Marki Microwave 1:2 0.6 5 0.5MHz & 9GHz
TCM2-43X+ Mini-Circuits 1:2 0.5 7 10MHz % 4GHz
TCM2-33WX+ Mini-Circuits 1:2 0.7 4 10MHz £ 3GHz
TC1-1-13M+ Mini-Circuits 1:1 0.5 2-3 10MHz % 3GHz
(1) WSRE =AW Ri =,
9.2.2.2 4

PRAERS b N A5 2RSS, DR IEFEERE . AR A BB (B AL ), DI ADC ik 3
HEM SNR MRS |, UHRER SR AR Figtrif. BFePE 5 a] DU A5 @ g8 i 2 HEAT IE D | DAVEBR SR/ o6 iy i
PR, fEZEE RS , SYSREF {Z5 0] L LMKO04828 5 LMK04832 #&:/E ik . LMK 284t m] F{E & 4;
i Bh A A o
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9.2.3 AR FE

9.2.3.1 ZAER &b

NTHEKIREE AR R ADC K SNR RS | 5 B{RELS) (< 75fs) KRR 4. & 9-2 SR T8 SNR Mt S A
b@%*ﬂﬁbﬁ‘ﬁﬂﬂ‘@#ﬂiﬂZl‘Eﬂ KA. W ADC fLIAE shth 5E BRI G o< (AR s U ), Wil 9-3 A
7N o

i I T A R | A2 S ADC NAZIY SNR , SR F I A B 418 S A sl BCHS Sk 1) SNR
M

& 75 110
SNR HD23 Non HD23 |
74 |-
74 105
72
o
70 73 100 Q
) @ o
L 68 a
g S 7 o5 T
o c
% 66 z g
64 71 90 §
T
62 35 f
e 70 85
100 f;
60 15018 ]
200 fs 69 80
58
0 0.5 1 1.5 2
10 100 1000 !
Input Frequency (MHz) Clock Amplitude (Vpp)
N Fs = 500MSPS Fin = 100MHz AN = -1dBFS
] 9-2. SNR 5 Tiper 55 Fin LR s a "
&l 9-3. SNR 5 $h4RIBME FIX R
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9.2.4 WSFtERE HI e K

DL R il 22 A 7R 1 A8 1 - A5 78 R 4 AT T Y ADC PEREFISE IR . TE R R Ix el 2B | SR N
370MHz (Fg = 500MSPS) , 3 H# AkiE N —1dBFS fil ~20dBFS. TL{E# A DDC 5581 /8 & (NCO

= 360MHz).
0 0
-20 -20
& 40 » 40
[T [T
o i)
=) °
2 60 & -60
= <
£ £
< -80 < -80
-100 -100
0 50 100 150 200 250 0 50 100 150 200 250
Input Frequency (MHz) Input Frequency (MHz)
AN =-1dBFS AN = -20dBFS
& 9-4. FFT1 : DDC 558 9-5. FFT2 : DDC %%
0 0
-20 -20
& -40 » 40
[T [T
o o
) =3
L 60 § 60
2 2
s -
€ S
< -80 < -80
-100 -100
-120 120 bt dotiodillidy o |
-31.25 -15.625 0 15.625 31.25 -31.25 -15.625 0 15.625 31.25
Input Frequency (MHz) Input Frequency (MHz)
An =-1dBFS AN = -20dBFS
/& 9-6. FFT3 : /8 HiEX & 9-7. FFT4 : /8 HiEX
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9.3 ¥R E

Ers , AGEE E RESET 51 B_E b0 s bkt BEATREAF RAL | K Wi A 88 AR A 9 FLBRVE , W& 9-8
INo

—_

©oNOOR~®WN

Jitafn 1.2V DVDDA2 % Fa s

Hihn 1.2V AVDD12 #i B

DUAT = i i 1.8V HiJ ( AVDD18. DVDD18)

it i 47 0 Ee s B E AN/ B GPIO 5] B4y B ( Wik )

JHE AN AR 38 SR A B

AT R AL . SRR AIREBUS |, 2 N BB ORI 22 I BRI\ B A7 25

/7 CFG RDY #f74% (0x25 , D4 ) , LU & A EINSEGZ A 52 (< 10k MR ) -

IR, JHIRMEH] SPI X A & a5 77 de 2E AT g f -
K21 5M ANt B e 11 RIAT 3145 52 3 (1) ADC PEfE .

FEWTHLNS , 12 HEAR SFr4AF o

DvDD12 /
AVDD12 /
AVDD18 /
DvDD18
CLK
| ” ty ) | |
RESET * *
| |
. t )
& 9-8. LHEHIMAN AT AR
*® 9-2. LR
B/ME HAE BANE :2XivA
t4 R EAEIR A B v T RO A K ) IR 1 us
to SALRKPTEE P U A Rk 100 ns
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9.4 HLIFH AN

ADC FEIYINAFERHEYE, AVDD18 Al AVDD12 HjEHL N ADC ) N EB A LR IR 2h B 2% fik 5 . DVDD18 Al
DVDD12 HEHUAE 725 ( BHEHEMMEER S ) f1 LVDS Hrf Ot

FLJSIT P2 AT, W™y 9.3 fiizs. AVDD18 A AVDD12 FLJE 24 Zi H A IR e 75 A4 Re SE I Al R Mg . (EHEIA BLIR
IBATHINL A, 2505 18 FLIR Y A /F B 75 DR

VU AT RESEIL T0Z 1 51 BAECE. F R 5 R A 4 (0.1WF).

-40

——— AVDD12
——— AVDD18

-50

-60

PSRR (dB)

-70

-80

1 10 100 200
Frequency of Signal (MHz)

K] 9-9. BLJEHIHI L (PSRR) 58RI &
G IR 75 B 1) 7 L R A A o e A T T R B IR T SRR TR 2%, ARG (M 75 LDO A IRBLEAT 55 — e
JE , W 9-10 Fizm. Xk — 20 BRAK T oM s 4 i 1 R R S o

TI WEBENCH® Power Designer 7] F T M 1 & AN R TC . EE — PAEFE I O fa Ik 23 B 45 LMS3635 Fil
A T KRS (LDO) LA 25 F0.45 TPS7A8400 LA K AU 2814

A IR TR o B R A BRI, AVDD18 8% AVDD12 #4585 DVDD18/12 $£=,

FB FB
2.3V 1.8V

5v-12v e LDo AVDD18
egulator 4TUF 47UF 10uF |10uF | 0.1uF
;E GND l GND

FB
1.8V

LDO DVDD18
4TUF 10uF [10uF | 0.1uF
l GND
FB
pcoc |17V 1.2v

| Regulator LDO AVDD12
47uF 47uF 10uF |10uF | 0.1uF
i GND l GND
2V

FB
1

Lbo DVDD12
4TUF 10uF [10uF [ 0.1uF
i GND

&l 9-10. HE B H R~

:

< GND

:

.~ GND

b

.~ GND

FB = Ferrite bead filter

Copyright © 2025 Texas Instruments Incorporated TR 15 75

Product Folder Links: ADC3648 ADC3649
English Data Sheet: SBASAU8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ8B&partnum=ADC3648
https://www.ti.com.cn/product/cn/adc3648?qgpn=adc3648
https://www.ti.com.cn/product/cn/adc3649?qgpn=adc3649
https://www.ti.com/lit/pdf/SBASAU8

13 TEXAS

ADC3648, ADC3649 INSTRUMENTS
ZHCSXJ8B - DECEMBER 2024 - REVISED JUNE 2025 www.ti.com.cn
9.5 i J5

9.5.1 7 /F#5H

fEr R T AR, A LA RS S R B AR
1. B AR 5
o ATRNIRFTRERL , R AR i AL, DASE KRR S s FEATU AN SR
Al FHFABCRE &1 100 Q 240 2RI IEAT AT 28
RETUHZE D ATERACTE |, DU R IR g A L AP 81 A0 HD2 R F%.
2. H¥ LVDS firidE
o AEREERAN 100 Q ZE LB T A LR .
3. MR HERE
NP BT 5| AR A v PO RR A2
o L YRATE IT T AS RATER
o BESRAE ISR IRE B AT, IR IR R
RS S Bt VR AR B R S KPR S A n Bt P [ A L YT [ 2 RV KRR 5

9.5.2 #ijgnt
PLF R %e#k & S~ T ADC366x EVM 1T 2 .

o RIANE SR DB S I 205 507 N AT Ak, IR iid L. & 9-11 o 1 TR AT /o
il

* LVDS it HEEAA LN 2y RE RS HAKEILE.

o SHEAAESTUR K RIRTI , e L L.

Analog inputs on top layer - ®

Q are loosely coupled ;
differential traces H .'}19

HI{//W

— j\%m 2l
o .

u i:lelll-liu D_J
D//"ﬁ—T ilgg'illlﬂj{f’; 5

& 9-11. 75 /~4l : ADC366x EVM T2
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10 ZRAFFN SRS HF

THRE T Z IR T E . FEAE 7T IR 8 EvERE . AR B ARRD AT R R 75 5 10 L B AR A
10.1 SCRYSZRF

10.1.1 F="77" M B 7

Tl KA 558 =J5 7 fh BUIR 5545 R H0AE 2, AN BERA 15 e 2™ it R 35 s AR B A& IR A SR AT, AN BE A It
7 i B 55 BB S AR AT T 7 i sl 95— R R s BA T

10.2 B RY R i@ AN

FRWCCR SERER |, 75 HIE ti.com ERIEIE s e, mith @Ay AT, RIVATAE A G 5 B B O
. AREREAER WA OB SO P EE BT il R .

10.3 SZHFFHEIE

TIE2E™ s Se btz TR EE S O | W EEMN L KA AR . S RiF@es e, B8
WA R EAR O E R | 3RA5 7 T5 A b et 5 B

BEPEI N B R TTBRE “HRIERE T SRt XA AR TI BARPE | AR —E Rt T WA iE2 0
TI i FH 253K

10.4 Ft5

TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BT wks ¥ N E G H 7= .
10.5 FFH R EE
AR, (ESD) SRR AR AR RS . A A (T1) OIS 2 AT H i b BT SR AR B o SRRy TE A A 2
A RIHERLR | TR AR IR L R B
Aral\ ESD [ /N SEUMNOMERS RS | KT RS PR b . R SRR P T RS T 2 5 R FIRIA | R I A i A 5
HOT AT g 2 SR P 5 B R A O RS AR 2«

10.6 RiER
TI RiEZ RARIBERS| IR T ARE. RS R R X

11 &3] P Bie %
VE DA AS 6 TR T RS -5 24 AR A ) TR S

Changes from Revision A (January 2025) to Revision B (June 2025) Page
o TE 5/ HIT)EE 55 B SCLK 1 SDIO M hiE DGND FEHI N EFIZE DVDD18....oceceeeeceeeeeeeee e 3
o BB (CLKP/M) #553 H (8 /N RAER I 125MSPS B A 100MSPS.....eeeeeeeeeeeee e, 6
o fEH Kl 8-2 R VEANAREAY BT A BB A R A LIS .o 24
o (ELHFHIREE 4 BN T GPIO SIIZEC , HEIN TR FH oo 74
Changes from Revision * (December 2024) to Revision A (January 2025) Page
© B ADC3648 M “FRENTIRAT " FEEL 7 oottt e 1

o TE G EET R S| B SCLK H1T SDIO MR RLE A EFT e 3
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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 ©)
@ ©)

ADC3648IRTD Active Production VQFN (RTD) | 64 260 | JEDEC Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3648
TRAY (5+1)

ADC3648IRTD.A Active Production VQFN (RTD) | 64 260 | JEDEC Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3648
TRAY (5+1)

ADC3648IRTDT Active Production VQFN (RTD) | 64 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3648

ADC3648IRTDT.A Active Production VQFN (RTD) | 64 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3648

ADC3649IRTD Active Production VQFN (RTD) | 64 260 | JEDEC Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 AZ3649
TRAY (5+1)

ADC3649IRTD.A Active Production VQFN (RTD) | 64 260 | JEDEC Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3649
TRAY (5+1)

ADC3649IRTDT Active Production VQFN (RTD) | 64 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 AZ3649

ADC3649IRTDT.A Active Production VQFN (RTD) | 64 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 85 AZ3649

@ 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.
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Important Information and Disclaimer:The information provided on this page represents TI'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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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 11-Jun-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ADC3648IRTDT VQFN RTD 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
ADC3649IRTDT VQFN RTD 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Jun-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ADC3648IRTDT VQFN RTD 64 250 213.0 191.0 55.0
ADC3649IRTDT VQFN RTD 64 250 213.0 191.0 55.0
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GENERIC PACKAGE VIEW
RTD 64 VQFNP - 0.9 mm max height

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.
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PACKAGE OUTLINE

VQFN - 0.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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i i 8.9
i 1 @87
_</l T T T T T T T T T T T T T T 1T T T T T T 1T T T T T T T T T 17T )
0975
0.875
P /] oy
—T Sesopasss i SEATING PLANE
©.2) [ ]o.08[c]
4X (45° X0.42) —~] r 5566101
17 | 32
1 Uuuyguuuuujuuuguuyguu
-— -1 I |33
) r | ) -
) | d
) d
) ‘ d
) w d
syMMm ‘ -
e T Y IR
75 P ‘ g -
) d
) I d
) ‘ d
) d
) ! d g
j—} l J d
= | 48 0a
64x[05] Qﬂﬂﬂﬂﬂﬂﬂ%ﬂﬂﬂﬂﬂﬂﬂg — 64X o5
SYMM 05 & 0.1 |C|B|A
PIN 1 ID ¢ 64X 53 =1 = 0.05@ [

4226371/A 11/2020

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
RTDO064N VQFN - 0.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

e (5.566) —————
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fiEE v T ° T T (1.26)
D (D qyp
cp o o ‘ o el—-p-
SYMM Tes 0D 6.866
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P oo
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&
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T
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|
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(RO.1) TYP

VIA 1

~
w
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|
(8.8) -

T

LAND PATTERN EXAMPLE
SCALE:8X

0.07 MAX W T 0.07 MIN r
ALL AROUND
ALL AROUND/ - SOLDER MASK
METAL /OPENING

\SOLDER MASK )

~ METAL UNDER
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED)
SOLDER MASK DETAILS
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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
RTDO064N VQFN - 0.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

-

64X (0.6) 5 (0.665) ﬁ—ﬂ———ﬁ (1.33) T::
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 65:

63% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:10X
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NOTES: (continued)

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