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i TeEXAS ADS9217, ADS9218, ADS9219
INSTRUMENTS ZHCSR17C - JANUARY 2023 - REVISED APRIL 2025
ADS921x BB 4 %4 ADC i \IX5)#% K XU E [7] 25 £ 18 £ 20MSPS SAR
ADC
1 %5 3 A
o EIEAKINEE ADS921x & — A A IR 2511 18 £i7. s, W
- ADS9219 : 20MSPS/i#i&. 230mW/ii ik HIE . A DR AR % (ADC) /?ﬁ'J ﬁﬂ% T
- ADS9218 : 10MSPS/#iE. 146mW/iEil ADC %N . K ADC IRxzh 2% ] i fb (5 5485 |, PR
- ADS9217 : 5SMSPS/i#i&. 95mW/iliiE NI , A FEE 1MHz Eﬁ%‘fbﬁfmm £
o XA [F KRR e ADC FEUEZE P2 L FH AN M s R 28 | b i&E
o HRPEEER FAF 555 4 5 N
- SN ADC Bz ADS921x fii il 7 LVDS (SLVDS) ¥ffi 1, i 5¢o
T RACRERE B | R B KT RE H B S .
- SRR AR A Wiﬂ% 54~ ADC il 93U SLVDS %Jwﬂzﬂﬁ/\ ADC
" Rl SEIE A SLVDS % ok S0 E ADC i .
- 186, TER ‘
- INL : +1LSB, DNL : +0.75LSB HEER :
- SNR : 95.5dB il 104.5dB SNR , J.i} OSR = BHLS bl BB
16 ADS9217 RHA ( VQFN , 40 ) |[6mm x 6mm
o TEHIAT G (-3dB) : ADS9218 RHA (VQFN , 40 ) |6mm x 6mm
- ADS9219 fil ADS9218 : 90MHz ADS9219 RHA (VQFN , 40) |6mm x 6mm
- ADS9217 : 45MHz
e N () WMEELEE | ESW M. HLERTITIEE.
« H47LVDS £ : @) ﬂZRJ (K x m)ﬁm Vi, AR (WER ) .
- SDR #1 DDR #i it
- [AB A B R S
o HREMITIEREEVEHE : -40°C £ +125°C
2 N
o THERAHT
o JEIEEIT (SMU)
o W
o Al RIRB) B L B S

EHEE ST BT

AVDD_5V VDD_1Vv8 REFIO SMPL_CLK

O O O—0
AINAP SAR
ADC DOUTA
AINAM A > S
YN\
Serial DCLK
VCMOUT 2.4V 4.096V ——o LVDS
q [ 4.006v | Dty FoLK
Interface
AINBP SAR $ N\
ADC N DOUTB
AINBM B —
N N N Temperature
l Configuration Registers ‘4— Sensor
GND CS SCLK  SDI SDO

SR

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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A2
T HFEE et 1 T4 BEAETRERE TR e 31
2 B s 1 A SRS 32
B e 1 8 B TR BT e 36
A BBEELERZR oo 3 B ZFAFIRZH 0o, 36
LRI 1 T i 4 8.2 FFAETRLE Mt 39
B BT e 6 B3 ZFAEREIH 2., 54
D OB N 5= = NN 6 O B FIEEIE. ...c.oeeeee et 55
B2 ESD ZEZ e 6 0.1 B e 55
B.3 FUPE A B B e 6 9.2 BB RIFH .o 55
B.4 B IBAT M e 7 9.3 BRI oo 60
8.5 BT oottt 8 I TSRS 61
B.6 I JEEEIR oottt 10 10 BAFFISORESTRE. oo 62
B.7 TFTEREIE oo 11 101 R S e 62
B8 I IR e 12 10.2 TR BB e 62
6.9 JLAVERIE @ AT B e 15 10.3 SRR YE oo 62
6.10 AV + ADS9219 ..o 17 104 T ettt 62
6.11 JEVEME © ADS9218....eeeeeeeeeeeeeeeeeeeeeee e 18 10.5 B U S e 62
6.12 MAUENE + ADS9217 .o 19 10.6 ZRIE R oo 62
T FEIBEE oo 20 B T a oo 63
T IR ottt ettt ettt ettt 20 128 HEMEUTBE s 63
T2 TBETTHERL e 20 120 BB e 64
T3 EEEEBEE oo 21
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4 F[HHREER
BHME miEH AR SPEED
ADS9219 20MSPS
ADS9218 18 10MSPS
ADS9217 5MSPS
ADS9229 2 20MSPS
ADS9228 16 10MSPS
ADS9227 5MSPS
ADS9119 20MSPS
ADS9118 18 10MSPS
ADS9117 5MSPS
ADS9129 ! 20MSPS
ADS9128 16 10MSPS
ADS9127 5MSPS
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5 5| B BT e
g ¢ £
© © © > — _
o \2 2 2 ml oI O|
5 5 28 g8 g2 &2 & ¢
14 o O] > > > O] [ [ %]
SEENEEEEEE
AVDD_5V [ 1) FCLKP
GND [2D If ___________ _i FCLKM
AINAP 737 | : DOUTAP
I
AINAM [2D | | DOUTAM
I
VCMOUT [5) | | DOUTBP
[ Thermal Pad |
REFM [6) | | DOUTBM
I
ANBP | 7D | I DCLKP
I
ANBM [ 8D : | DCLKM
GND [ 9) I : PWDN
IS U UG U U U U U ——
AVDD_5V | 10D RESET
il (3 fd [ [ fo] [
= 2 ©® © Ao z | X 5 O
> > 5 a
5 &6 5 386 2 8 g ° 3
g g @ Not to scale
& 5-1. RHA 3 , 6mm x 6mm , 40 5|l VQFN ( TRALE )
51 ThBE
5L
22O L
R W5
AINAM 4 | ADC A MRS .
AINAP 3 [ ADC A [ TERAEIN -
AINBM 8 | ADC B I S0 4IN -
AINBP 7 [ ADC B [ IEREAI N .
AVDD_5V 10 P 5V Bl E RG]
CS 17 I IRz NP pvint NG R 2 S
DCLKM 23 o g&?gg%ﬂ&ﬁﬁwﬁtﬂo #£ DCLKP Fl DCLKM Z [A] FET HC % AL B OEHE— 4 100Q
DCLKP o4 o i%giﬁ&ﬂﬁﬂﬁﬁo 7E DCLKP 1 DCLKM 2[RI el 35 oz B % — 4 100Q
5B . 7 DOUTAP fil DOUTAM 2 [RJ4ET i 8 114 B E R — 4 100Q
FLRH S .
DOUTAM 27 O |EuEHA F &% ADC A B
1A R K% ADC A Fit ADC B %z -
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SIAZhRE (48 )

Gl
A1) Sk
R WS .

5 ADC A XF R0 IE 245 B . 7E DOUTAP #1 DOUTAM 2 [ 53 205 22 1437
B 100Q HFHL.

DOUTAP 2 O |Zeumeskist T %% ADC A 0.
7F Bk R R 1% ADC A FiT ADC B % .

DOUTBM 25 0 55 X AR A N 25 o B dE S . E DOUTBP Al DOUTBM 2 [8] 58 F2 U5 28 H 47
BB A 1000 HFHZE. RAE AR .

DOUTBP 2 o X ADC B W RIFIEZ 2 #diE gt . 7E DOUTBP 1 DOUTBM X [l ¢
TP BB A B e — AN 1000 FEPH RS . SRAE BRI A .
S BRI s . 78 FCLKP 1 FCLKM 2 8] 555 BRIl S8 g i B g — A

FCLKM 2 O 1000 .

FCLKP 30 o TEZ A BRi e . 78 FCLKP 1 FCLKM 2 [ 55 BaUl S8 i i B g — A
100Q HLFH %% .

2. 9, 12, 15,

GND 34, 38 P .

PWDN 22 I Wb RSP Rk SR %EREF) VDD_1v8.

REFIO 39 110 PYEBIEE FE A AR HE B RSN o KF 10uF Ml 5 8% B 5 REFM.

REFM 6. 11. 40 P FEeh ., EBE GND.

RESET 21 I SN AREFE R, mRARMER , WiER:F VDD_1V8.

SCLK 18 I Fic & B O P B AT I RPN -
SDI & — ML IEEBHMN ; 51 HThAEh SPI_EN 5 JvkE. SDI B —ME#EE

SDI / EXTREF 19 GND {6 100k Q FHiHifH. SPI_EN = 0b : SDI &7 P S 4 3k e 2 8] 34T
BRI EIN . K SDI ERT] GND ISR AL . K5 SDI i##:%) VDD_1V8
DU EE . SPI_EN = 1b @ it B8 O R AT EUR N

SDO 20 (0] B B R R AT R S
ADC RAEmF BN . LVDS SREERBh 2 N . £15%F CMOS REERHD | Ktk 5]

SMPL_CLKM 31 I M HE 2 GND.

SMPL_CLKP 32 I ADC KFER8him N . LVDS SRAERT P IEZ 225N . CMOS SRAER £ R #him N .
PRI IR A I R B N

SMPL_SYNC 33 AR ARG F &R ZE GND. f Wil i il SMPL_SYNC 5IHIIE R |, IS /74
Z1ADC #53.
Ja F SPI £ LB E M 5 s A%

SPI_EN 16 ¥ b4 B PH A R3] VDD_1V8 UARFFAC B D E . W KM H SPIicE |, &
%% GND. 4 SPI_EN =0 It} , i@t SDI/EXTREF 3| il ik B K o

MR AL — P AR BURIE ST Z GND.
el T . {8 VCMOUT %8 ADC i N3t e [T o K 1uF LR A3

vemouT 5 O |3 GND.

VDD_1V8 13, 14\3';‘5\ 36. P 1.8V HiJE. 3% 10 F fl 0.1 n F =825 8% H: 5] GND.

(1) I1=%A, 0=, VO =4\t , G =4, P =i,
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6 %
6.1 Xt | KA EfE
1 TARABRIR EEVE R s ( BRIES AR ) ()

®/ME BAE AL
VDD_1V8 & GND -0.3 2.1 \
AVDD_5V % GND -0.3 55 \Y
AINAP. AINAM. AINBP #1 AINBM % GND GND - 0.3 AVDD_5V + 0.3 \Y
REFIO £ REFM REFM - 0.3 AVDD_5V + 0.3 \Y
PN E GND GND - 0.3 VDD_1V8 + 0.3 \Y
REFM £ GND -0.3 0.3 \Y
i N LI R R | AT RS @) -10 10 mA
g, Ty -40 150 °C
WAFELE | Tetg -60 150 °C

(1) AR RABE HIBAT P RER X BTG AR ABIR o XS RABIE (A A TR AT REMGAEZ ST N BB T ) & iz 7734 2
M2 AT T I ISAT . WURE I Z WS 772 PHEAE X RADE [ TR AR, SF AT REA X 58 & IEWIBAT | IX T RERSMA 3 AF R mT 51
DHReFE RE TR AR R 25 11 A7 i o

(2) ARSI IR A 10mA BT .

6.2 ESD &4
& LA

N (HBM) |, £54 ANSI/ESDA/JEDEC

JS-001 , #3451 AINAP. AINAM. AINBP |  +2000

#1 AINBM()
V(esp) LGN NSRS (HBM) , #54 ANSI/ESDA/JEDEC £1000 \Y

JS-001 , HAhFrA 5 IO

FeHL gL (CDM) , 7 ANSI/ESDA/JEDEC +500

JS-002 kit , i 5l R
(1)  JEDEC 3044 JEP155 81 : 500V HBM KBS 7E A5 ESD 45 fE F 2 4k,
(2) JEDEC 3#4 JEP157 #5H : 250V CDM i RE#S{EFRUE ESD KRR T 24477,
6.3 AMRER

ADS921x
#aatn) RHA (VQFN) Bfr
40 3|3y

Roua SE IR 25.8 °C/W
R0 Jc(top) LA (TR ) 13.3 °C/W
Rous 25 5 L AR AR 7.5 °C/W
Wt 45 B THRAES 4L 0.1 °C/W
R 45 28 F R ARRFIE 2 4 7.4 °C/W
R0 sc(bot) i hhe (JEH ) FARH 1.1 °CIW

(1) AXRWIERIRRNEZEL |, WS FFERIC HRH S5 STt
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6.4 ZYOBTH M
£ A PRI MR T 1 TAR IR BEVE B A A (BRIES A U )
Y \ WK A \ BAME B mocE| B
IR
AVDD_5V | Hij# AVDD_5V % GND 4.75 5 5.25 \
VDD_1V8 | Hi i VDD_1V8 & GND 1.75 1.8 1.85 \
HAEBE
VReF k2 ADC AL v 4.076 4.096 4.116 \
BABA
Vi L TPNCENES AINX™M = GND Vem - 1.6 Vem+ 1.6 V
R (AINAP - AINAM) FiI )
FSR == (PANSe (AINBP - AINBM) 3.2 32| VvV
s N AINAP + AINAM) / 2 1
Vem FERLH NS @) EAINBP : AINBM; /2 # Vemout - 0.07 Vemour + 0.07 \%
RERE
Ta PR -40 25 125| °C
(1) AINx BB AINAP. AINAM. AINBP FiI AINBM.
(2) RN B, W ADC EiE T .
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6.5 HASRkE

£ AVDD_5V = 4.75V % 5.25V , VDD_1V8 = 1.75V % 1.85V , Wk Vrer = 4.096V DL KR KA & 564 N A ( BRAESH

Bl ) ; Ta= -40°C £ +125°C W s/ MEMEKAE ; Ta = 25°C B BRI

2K \ WRF A R B w4
EPE PN
I N i B LR 0.1 nA
Ta=0°C % 70°C 0.02
N B LI AR nA/'C
Ta =-40°C Z= 125°C 0.1
BHiae
iy 2 FTE 18 oA
DNL W etk -0.9 0.4 0.9| LSB
Ta=0°C & 70°C , i &4t -1.125 +0.8 1125/ LSB
INL FRor ARkt
Ta= -40°C & 125°C , JiTfg 824 -1.9 £0.8 19| LSB
Vios) SN R A R 2 () +40 LSB
dVos/dT | #i N fifs it 2 Higiags (D 0.25 1| ppm/°C
Ge iz -0.05 +0.01 0.05| %FSR
dGgdT | M aiiz ™ 0.5 2| ppm/°C
PR
SINAD | 558 e fin = 2kHz 93 95.4 o8
fin = 1IMHz 94.3
SNR p— fin = 2kHz 93.3 95.5 dBES
fin = 1IMHz 94.9
fin = 2kHz , ADS9217 1 ADS9218 -120
THD g gg’aszggz , ADS9219 , FHit &N 118 4B
fin = IMHz |, A 334 -104
SFDR | Aiahdsium fiy = 2kiz e 0B
fin = 1IMHz 104
R BT e 4 fin = 2kHz 120 dB
L) SMPL_CLKP L) 5k CMOS Hi 4k 0.3 seus
245 LVDS SFAR I 4 0.8
ADS9219 90
BW BN (-3dB) ADS9218 90 MHz
ADS9217 45
SRS
Veer @ Fz%gg;g‘g;” B REFIO 3 JFf) 1 uF HZ5 | Ta = 25°C 4092 4.096 41| v
FEAEIRL I 6 20| ppm/°C
AR S s
ADS9219 22 2.460 2.65
Vemour | et ALK ADS9218 2.2 2.410 2.65 \Y
ADS9217 22 2385 2.65
A PG i 0 5/ uA
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6.5 S (42)

7t AVDD_5V = 4.75V % 5.25V , VDD_1V8 = 1.75V % 1.85V , &k Vrer = 4.096V LUK 5 KAt B 44 NS ( BRIERA
H1) ; Ta= -40°C & +125°C W1/ MEFIER KA ; Ta = 25°C B 1 HLEYHE

ADS9217, ADS9218, ADS9219
ZHCSR17C - JANUARY 2023 - REVISED APRIL 2025

25 \ WL \ BAME SRl BokfE| #Ar
LVDS #r# (SMPL_CLK)
I BARI% - Ee 100
V1H I HCPHINHEIE (P - M) vy 300 mV
Vi [T P - M) £l 1008 v
B E -300
Viem NS R 0.5 1.2 1.4 \Y
LVDS #jHi ( CLKOUT. DOUTA 1 DOUTB )
Vopirr | ZE % HLE R, = 100Q 200 350 500 mV
Vocm A H AR H R = 100Q 0.88 1.1 1.32 v
CMOS # A ( CS. SCLK A1 SDI )
ViL N KZ B -0.1 0.5 Vv
Vin i N 1= 12 8 P 1.3 VDD_1V8 \Y
CMOS it} (SDO)
VoL 0 A I 8 loL = 200pA ¥ HL i 0 0.4 Y
VoH iyt v lon = 200pA Fi HLIR 1.4 VDD_1V8 \%
IR
it 20MSPS (ADS9219) 55 59
Tl 10MSPS (ADS9218) 33 40
lavop_sv | >R E AVDD_5V [ HL LI mA
7t &Ny 5SMSPS (ADS9217) 20 24
T e 2
170t &2 20MSPS (ADS9219) 103 110
op_1va |3 F VDD_1V8 it kN 10MSPS (ADS9218) 70.5 89 A
it il SMSPS (ADS9217) 50 66
7 H 2
(1) XL ARG | AL P SR HE = A iR 2
(2)  AEHE AR RS BUN 5] A ) HUE AR
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6.6 Ff FER

AVDD_5V =4.75V % 5.25V , VDD_1V8 = 1.75V £ 1.85V , W# Vrer = 4.096V , R KHEMHE (BRIEFGUE ) ; Ta= -
40°C £ +125°C W fIs/ MBI B KAE ; Ta = 25°C WA ML AY(E

\ B/ME LN AR

AW

ADS9219 7 20
fovele PREZTES ADS9218 3.9 10 MHz

ADS9217 3.9 5
teveLe ADC J K 1/ feveLe s
tpL smpLoLK | SRAFE BT S {H HELSFA R (1] 0.4 06| tcyole
tPH_smPLoLK | SRAFERT 4t iy HELSFA B (1] 0.4 06| tcycle
fork Bk SCLK i 10 MHz
toik f/Ih SCLK i [] J& A 100 ns
SPI ¢
thi_csz Jik e ) CS T 220 ns
teH_ck SCLK 7 i ~F- i 1] 0.48 0.52 tork
tpL_ck SCLK 1K HL i [i] 0.48 0.52 tolk
ta_csck @ArfE - CS FHEY—4 SCLK EJHs 20 ns
tsu_ckol G IR @ SDI ZdEAT AN SCLK BT 2% 10 ns
tht_ckol PREFI 1] : SCLK _EFH-#E 2] SDI b ity AH B4 A 24 5 ns
ta_ckcs SEIRIIA] ;5 —> SCLK FFE#sE| CS _ETHE ns
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6.7 FF e

AVDD_5V =4.75V % 5.25V , VDD_1V8 = 1.75V £ 1.85V , W# Vrer = 4.096V , R KHEMHE (BRIEFGUE ) ; Ta= -
40°C £ +125°C W fIs/ MBI B KAE ; Ta = 25°C WA ML AY(E

B | wEss | B/ME BAM| B4
Bhr
teu B4t L1 | | 25] ms
LVDS $uiEiEn
trT ETh I 8 FHAE 9 20mm 600| ps
50Q f&iisk | %45
ter N B[] RL=100Q, C_= 600 ps
1pF
ADS9219 50
teveLe SR ET i A ADS9218 100 ns
ADS9217 200
toeik I A 4.167 ns
i o5 2 b 45 55 %
tq_pcLkpo FERFEF ) © DCLKP L F BUAH B K A 2% SDR ##x -0.35 035 ns
toft DcLkpo r | I TEMRAS : DCLKP LT S REAE A 24 DDR #x{ tocik/ 4 - 0.35 tocik/ 4 + 0.35 ns
toft poLkpo ¢ | I TAMRAS © DCLKP I B 25 AH B A 7 4% DDR ##{ tocik /4 - 0.35 tock/ 4 + 0.35 ns
tpp ZERTETE] : SMPL_CLK R4 DCLKP L7t tooik ns

TR - %R E] SMPL_CLK ) H H1iZ4T

tPu_smPL_cLk bS] ADC KR 4% 100 us
tar @ SEITI ] < A ) MSB (1 L 1T 3 12l s
iR

SPI B /P

t FERFISA] © 55 8 A~ SCLK _EFH % SDO fi# 30
den_CKDO fe ns
t FEMRFEE] : 25 24 A SCLK EF+H#T 4% SDO 30 ns
dz_CKDO )\fﬁj—ﬂﬂj\f

t SERIS ] © SCLK A 5l SDO _EAH R 30 ns
9-cKpo B %

t TRFEmS 1] © SCLK A 3hiHt3| SDO Liymf— 2 ns
ntcreo ANBHR AT

(1) AREIEH IR EZ GG R |, ESRE K ADC TR A 355

Copyright © 2025 Texas Instruments Incorporated PR 11

Product Folder Links: ADS9217 ADS9218 ADS9219
English Data Sheet: SBASA74


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ads9217?qgpn=ads9217
https://www.ti.com.cn/product/cn/ads9218?qgpn=ads9218
https://www.ti.com.cn/product/cn/ads9219?qgpn=ads9219
https://www.ti.com.cn/cn/lit/pdf/ZHCSR17
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR17C&partnum=ADS9217
https://www.ti.com.cn/product/cn/ads9217?qgpn=ads9217
https://www.ti.com.cn/product/cn/ads9218?qgpn=ads9218
https://www.ti.com.cn/product/cn/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

13 TEXAS
ADS9217, ADS9218, ADS9219 INSTRUMENTS
ZHCSR17C - JANUARY 2023 - REVISED APRIL 2025 www.ti.com.cn

6.8 i =&

Sample N
|‘ 1t | - | all 1. Ll
" PH_SMPLCLK Vl‘ PL_SMPLCLK’ Vl
| | !
SMPL_CLK _/ \ /
]
le !

t »
|‘ LCYCLE Ll

|
[} I
[}
DCLKP - 1 2 3 4 5 6 /1 \7 8 9 | 10 7 12
DCLKM o
[

6 X tocLic

|‘

FCLKP — f
FCLKM )
| ! |
toﬂ_DCLKDO_r_’| i"’l‘toﬁ_DCLKDOJ
| I

ADC A Data

DOUTAP —
DOUTAM
DOUTBP — -
DOUTBM _
| I
& 6-1. LVDS ##E#: 1 : X(# DDR
Sample N
I‘ 1. LI‘ 1. LI
|‘ PH_SMPLCLK V|‘ PL_SMPLCLK Vl
| H !
SMPL_CLK —/ \ i/
|
| |
|< teveLe >
trp
I I
| ' /
DCLKP —
17 1
DCLKM 1 2 3 12 13 14 ] 15 ! 16 ! 22 23 24
! |
I: 12 X toeiic ?i ! ’4‘&)0«"{
! |
! |
FCLKP — !
FCLKM |
1" !
Il !
>||<_td,Dcu<Do
| ADC A Data
DOUTAP — , D23 D22 D12 D11 D10 D9 D8 D2 D1 DO
DOUTAM ADC A ADC A ADC A ADC A ADC A ADC A ADC A ADC A ADC A ADC A
T
|
|
|
| ADC B Data
DOUTBP — , D23 D22 D12 D11 D10 D9 D8 D2 D1 DO
DOUTBM | ADC B ADC B ADC B ADC B ADC B ADC B ADC B ADC B ADC B ADC B
i
Kl 6-2. LVDS ##E# 1 : X SDR
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Sample N

i: tPH_smPLCLK #i: tpL_smPLCLKC >
| | |
| : |

SMPL_CLK

o | \ [

|‘ ! |-
|~ lcvcu:

DCLKP -
DCLKM \
| I
| |
: |<—‘—6 X tocm4>| ! |<—tDcu<
|
| )
| ’
|
[)

FCLKP —
FCLKM

toff_pcLkpo, r_’| I‘ )‘ |<—‘0" DCLKDO, f
DOUTAP — 1 D D D D DVD D D D D D D D D D D D D D D
DOUTAM 23 N22A 2120 1110 7 6 1 23 A22 \21 A20 A 19 5 4 3 2 1 19
] ! -
| |

»l

ADC A Data #i: ADC B Data: rl

e

%

] 6-3. LVDS ¥iE#: 0 : ¥k DDR

Sample N

IA 1. Ll‘ 1. LI

|‘ PH_SMPLCLK Vl‘ PL_SMPLCLK V'

I I

1 ! :
SMPL_CLK Y \ ./

|

I 1

- »

|‘ kCYCLk: »

DCLKP —
DCLKM
}471 2x tDCLK—’| tDCL
FCLKP -
FCLKM :

t4_poLkoo
" ADC A Data ADC B Data

]
DOUTAP — D23 D22 D8 DO D23 D22 D2 D1 DO
DOUTAM | ADCA ADCA ADC A ADCA ADC B ADC B ADC B ADC B ADC B

Kl 6-4. LVDS ##E#: 0 : H& SDR

Voier = (OUT+) — —OUT)

—Vop

e e

& 6-5. LVDS % ¥k sk
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’<—>—tm,cs
|
cs /m l.!_
|

*Ttdfcsw tdcmsﬁ
. 1 1
| | | |

SCLK 14 u 1 4 5 8 91 Jrop 1L J12L 13\ J14 J15p [16L 17 J18L J19 20| 21| 22| 23| [24 L

SDI

SDO

|
! SDO is active only when reading registers; Hi-Z otherwise !

& 6-6. Bt B SPI

"‘ tsu_SYNC_SMPLCLK
i

SMPL_SYNC

‘P‘ ’47% SYNC_SMPLCLK
S _/_\_/_\_/_\_/_\_/_\_
|
|
|
|
|

6-7. SMPL_SYNC W&

Sample Data MSB for
N Sample N

[—ty_smpL_paTA—P]

FCLKP — i
FCLKM 5
le—Delay- [

tLAT

1. BEVEAER | E S5 ADC KHM A 3.
F 6-8. KALIA 2ME N MSB i i e
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6.9 MLAVERE: « prE B

Tao=25°C , AVDD_5V =5V, VDD_1V8 = 1.8V, 7l Vrer = 4.096V , I K& ( BRIEFA UM )

3 0.04
0
. Y g 0.03
0.02
-6 —
o 9 \ X 0.01
5 \ w
@ -12 N\ S
o —
£ 15 \ \ g 001 —
= wm Y -~ —
g‘ .18 \ \ c [ ——
< T -0.02
O
-21
o \ -0.03
27— ADS9219, ADS9218 \ -0.04
— ADS9217
-30 -0.05
1 2 3 4567810 20 30 50 70100 200300 500 -40 -20 0 20 40 60 80 100 120
Frequency (MHz) Temperature (°C)
Kl 6-9. BLRUAIH N\ T 58 & 6-10. 38R % 5EF R KRR
10 1.5
1.3 | = Maximum === Minimum I
7.5 1.1
. T g 09 T
. p—
g = o5 —— ]
@ 25 =
= 5 03
g o A g2 o1
i L~ S -01
T Z 03 -
% -2.5 (_E 0.5 /7/ ——
£ .09 =
75 -1.1
-1.3
-10 -1.5
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
A 6-11. B RESBE KRR E 6-12. INL 5B ERIFIRR
0.75 98 -80
- SNR
- SINAD
o 05 97 — THD -90
a —
= %, T~
£ 025 g 96 -100
© =z —_
é) = \\ %
5 0 = 95 ~—— -110 5
»n
= i e
©
£ -025 — S o4 8 ™ 120
: :
£ 1)
o .05 93 -130
= Maximum
= Minimum
-0.75 92 -140
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 6-13. DNL 5B & H R FR & 6-14. SNR. SINAD A1 THD 5 E KX E
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6.9 MR . FrERE (22)

Tao=25°C, AVDD_5V =5V, VDD_1V8 = 1.8V , 44l Vrer = 4.096V , F KA & ( AR AW )

4.1 25
1 curve per device — ADS9219
| P 2.475 \\ — ADS9218
4.0975 — B I —— ADS9217
' [ +—] ‘\\\ 2.45 P~ T~
%/ e - \\ . S~ S~
- R — 2.425 — ~
S 4095 | A= = I T~ T
o [ Z° = =3 RS 'é 2.4 T i
5 o2 = — RNEE ~
@ 4.0925 - — - o —
/ e \ L 2375 —
// q 235 \‘\\\
4.09
2.325 S~—
™~
4.0875 2.3
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°) Temperature (°C)
/ 6-15. REFIO HLESHERIIRR K 6-16. VCMOUT Hi KSR HIX R
65
110
60
55 100
50 90
FaR £ 80
~ 40 o
E' 35 2 70
e 8
= 30 = 60
25 50
20
40
15 j = ADS9219 =—— ADS9218 =—— ADS9217 { = ADS9219 === ADS9218 === ADS9217
10 30
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 6-17. AVDD_5V MW SEEHK*AR & 6-18. VDD_1V8 HLii 5 F M LR
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6.10 HAU4%: : ADS9219
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , ARG & ( kA 25 A U A )

1 0.4
0.8 0.3
—~ 06 o
@ % o2 I
2 04 <
‘% 0.2 ) § 0.1
£ £
£ o S o0
o =2
z 02 | T 0.1
S 04 5 02
- o -0,
£ 06 £
-0.8 -0.3
-1 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
#A INL = +0.4LSB #7 DNL = +0.4LSB
& 6-19. JL7 INL A& 6-20. JL%! DNL
0 0
-30 -30
o 60 & -60
o o
z z
L 90 § -9
2 2
3 5
E 120 £ 120
-150 -150
-180 -180
05 1 2345710 20 50 100200 1000 10000 05 1 2345710 20 50 100200 1000 10000
Frequency (kHz) Frequency (kHz)
fin = 2kHz , SNR = 95.5dBFS , THD = - 118dB fin = 100kHz , SNR = 95.4dBFS , THD = - 118dB
& 6-21. fiy = 2kHz FHiJ 87 FFT 6-22. fiy = 100kHz i 1§42 FFT
0
-30
@ 60
o
z
2 90
é_
£ 120
-150 |
-180
05 1 2345710 20 50 100200 1000 10000
Frequency (kHz)
fin = 1MHz , SNR =94.9dBFS , THD = - 104.2dB
E 6-23. fiy = 1MHz i {887 FFT
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6.11 JLAUREH: © ADS9218

Tao=25°C , AVDD_5V =5V, VDD_1V8 = 1.8V, 7l Vrer = 4.096V , I K& ( BRIEFSA UM )

0.75 0.4
. 0.3
—~ 045 a
& Zv; 0.2
'g 0.15 §
= 5
o =z
z -0.15 ]
o <
(=] [
2 ]
£ .045 £
-0.75 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
7 INL = +0.6LSB #174 DNL = +0.4LSB
Fl 6-24. #LR INL Al 6-25. #1% DNL
0 0
-30 -30
@ 60 o -60
o o
z =
L 90 2 .90
2 2
= =
E 120 £ 120
-150 -150
-180 -180
05 1 2 345710 2030 50 100 200 5001000 5000 05 1 2 345710 2030 50 100 200 5001000 5000
Frequency (kHz) Frequency (kHz)
fin =2kHz , SNR =95.5dB , THD = - 131dB fiy = 100kHz , SNR = 95.5dBFS , THD = - 118.2dB
& 6-26. fi\y = 2kHz I8 FFT 6-27. fiy = 100kHz i i1 $4 % FFT
0 1200 L L L L L L L L
1100
-30 1000 —]
. 900
& -60 @ 800
8 I 700
g 90 = 600 — ]
% € 500
E 120 Z 400
300 — ]
-150 200
100
-180 0
05 1 2 345710 203050 100 200 5001000 5000 CoPROLTINT O NDTOON®D DO
Frequency (kHz) Output Code (LSB)
fin = 1MHz , SNR = 95dBFS , THD = - 106dB FrEmZ = 1.63LSB
F 6-28. fiy = 1MHz EF 1325 FFT K 6-29. B AE S E
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6.12 sAU4%: : ADS9217
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , ARG & ( kA 25 A U A )

0.75 0.4
__ 03
—~ 045 o
@ % o2
d >
z H
“§ 0.15 2
= 5
o =2
z -0.15 &
o z
o [}
2 9]
£ .045 =
-0.75 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
# INL = +0.6LSB #7 DNL = +0.4LSB
& 6-30. JL7 INL A& 6-31. L% DNL
0 0
-30 -30
@ 60 o -60
g g
L 90 g -9
2 2
é_ =
E 120 £ 120
-150 -150
-180 -180
05 1 2 345710 2030 50 100 200 5001000 3000 05 1 2 345710 2030 50 100 200 5001000 3000
Frequency (kHz) Frequency (kHz)
fin = 2kHz , SNR = 95.5dBFS , THD = - 130dB fin = 100kHz , SNR = 95.4dBFS , THD = - 120dB
& 6-32. fiy = 2kHz FHiJ 87 FFT 6-33. fiy = 100kHz i 1§42 FFT
0 1000 L L L L L L L L L L L L L L L L L
900
-30
800
@ -60 B 700 ]
8 I 600
g 90 = 500 ]
= o)
EL 120 g ]
<’ “ 300
100 [
-180 0 L
05 1 2 345710 2030 50 100 200 5001000 3000 ooo'new y'n g ro a'n'vw oo oo
Frequency (kHz) ADC Output Code (LSB)
fin = IMHz , SNR = 94.9dBFS , THD = - 103.5dB FRMEMN 2% = 1.61LSB
E 6-34. fiy = 1MHz HF 8% FFT K 6-35. A E 5 E

.
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7 A
7.1 BBk

ADS921x s&—Ff 18 fi,. 20MSPS/iliE . XUHE . [F)5 RAFHE e #% (ADC). ADS921x 7t ADC fii AU 5%
P BE T A R IR UE . SRS A R e Rt 2R vk 2 . ADS9219 S HE LR ZE A B NS 5 . ADC i
NI Zhas Ak, AT sEBUC R AR IHFEZ AT

XF TRV NAS 5 B B B e , i3 B SR R th b 8% . LR HUR R B AR SR HE G SR . S
A | KR (AINAP - AINAM) 31 R§FT (AINBP - AINBM) 5|2 [6] 1) 22 73 N HEAT R kE . ADS921x i
SMPL_CLKP 5| B I (i s N ok 5 8 2 o

1E 20MSPS/iEE T T./EN , ADS921x X iH#E 230mW/iEiE BIThE | Hrh g ADC Wi IR eI Thie. AT
LVDS (SLVDS) % b 17 iR A A e B [E4F , IF SCRp e AR BPd 5 R sl ik &

7.2 ThEETTHEE

AVDD_5V VDD_1V8 REFIO SMPL_CLK

O O O—0
AINAP SAR
ADC . DOUTA
AINAM A ? —
~ - > YN\ [
Mixer Serial DCLK
VCMOUT 2.4V 4.096V ——+¢ LVDS
Q | 4096V | »[ NCcO Data FCLK
Interface
AINBP SAR —» +N\ L
ADC . > O pouTB
AINBM B
| Configuration Registers |<— Temsre)?]rsa:)t? re
o S L L L
A4 S S S S
GND CS SCLK sblI  SDO
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7.3 KPR EA
7.3.1 FEHEA

ADS921x RPN A A ELIURS & 22 0 o B A AR A SR HL R 0250 5 VEMOUT 511 i HLU s HLF
VLS. B 7-1 feom 1 aefh S8 2 A\ R 2% 18] o

7.3.2 BUMAHE

IR T ADS921x #HF A I FRIARILL 4 D A A N 9E

{5 55 A 45MHz.
7.3.3 ADC &% 4

AVDD_5V R
|zw w
20
060
AINAP
AINBP  © VW
AINAM 060 APC
AINBM © — Wy
20
A 4 22 pF
AVDD_5V " ¢
B 7-1. SN

ADS9219 1 ADS9218 1] - 3dB 7 %i & 90MHz , ADS9217

ADS921x T HF £3.2V Z4 AL . 1Z 83 DL E B itk ek gt a oA g 18 ik s . Rk 71
7N, A RERLIE IE A far AR RS AR R . AT DU 25 A7 253k OxOD A i) DATA_FORMAT =B ic & far AR RS 1
# . ADC HIEARA %47 (LSB) H1 1LSB = 6.4V/2 18 251,

R 71 BT
HNHBE UL ZRERIAMERE ) ADC HiH BH#E % ADC
< -3.2V+1LsSB % R 0x20000 0x00000
OV + 1LSB A 0x00000 Ox1FFFF
=32V - 1LSB RS Ox1FFFF OX3FFFF
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7.3.4 ZHEHE

ADS921x #fF B EA — M E BRIERE R IR ME . A TG H ek RE | I 10pF P& 55 i v s 2 i 42 3
REFIO 31 JHIsRuER: 1 ESEHE MR (i 7-2 s )« P 7-3 i , REFIO 31 I 35 7 — MM SEdE. 4f
M —ANANESEAERS , W5 LT PN IE I AR — A SREE I N Ak i I

* FCHE SPI(SPI_EN 51 = 2% 1) . fEZ 744 1 iyt OxC1 #5 N\ PD_REF = 1b.

- /il SDVEXTREF 5[} ( SPI_EN 5I[l = i24} 0 ) . {8l FhirifH 244 SDIEXTREF 5| UL E A4 0.

AVDD_5V
I
REFIO
ADC REF < * O
External capacitor
0 uF  for reference
1kQ REFM noise reduction
PD_REF =0 I
User register bit
4.096 V

B 7-2. WEREAER

AVDD_5V

REF7040

REFIO

ADC REF [ O—
_L1owF
REFM [

PD_REF = 1
> o
4.096 V

User register bit

GND

A 7-3. SRR HERE
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7.3.5 R 1EES

ADS921x HA —AH TR W E IR 10 A0 AR S . %R 7-2 R H iy |, @il SPI seEuE AL
R . TEAT I Z 7 T ADC B 8E 1 R B A RS 5 4

IR AR RS KR id R B R 1 4

Temperature = —85.0172 + (10 bit output x 0.24918) °C (1)
R 7-2. EHUR AL RA A H K F 5
A AR RAEA A B R
0x90 1 0x4000 BN AE A UALE AR Ox91 r ik i 1 % s B A
0x91 1 10 LI BEAL B A Hate VU FE AL IR A4 A A2 2%
0x90 1 0x0000 BNE
7.3.6 H# T

ADS921x HA W EMEIERA: , FIX ADC FIFH 45 AT 125 ot K 3 2 i A B -1 2 (8 A 48 n i BAEAR
%% 7-3 ¥ ADC % th# 2 5 SNR il OSR #E4T 1 H#L. 3% 7-4 il BB 5 s SNR 2T R 7 5 AR R
PR 0T L ) A7 A B

#* 7-3. SNR 5 OSR

OSR SNR (dBFS) ADC #H
1 95.5 fovoLe
98.1 fovoLe/2
100.6 fovoLel
102.9 fovoLe/8
16 104.8 foyoLe/16
& 7-4. OSR M HF AR HE
o0
DECIMATION H
U #% SDR 1 DDR®) # SDR 1 DDR®)
CLK3 (0xC5[9)) 1
DATA_LANES =5 5 7 I 5 0 OSR=2HN0
OSR_INIT1 (0xCO[11:10]) DATA LANES = 0 ot 25 OSR = 4. 8 #l 16 Iy 1
| OSR_INIT2 (0xCA[5:4]) 2 o SR‘ZS“R‘ =82$5*172 E% so
OSR ¥ttt o SSR=21 0
-INIT3 (0xCAL1]) ! OSR =4. 8 fll 16 Iy 1
OSR_EN (0x0D[6)]) 1 1
R=2 A
OSR_RD (0xC5[6:5)) 1 o SRO=S4‘ . ﬂ;ffg HgL 51
, OSR (0x0D[5:2]) 0 0
OSR_CLK (0xCO[9:7]) 0 0
) OSR (0x0D[5:2]) 1 1
OSR_CLK (0xC0[9:7]) 4 0
. OSR (0x0D[5:2]) 2 2
OSR_CLK (0xCO[9:7]) 5 4
o OSR (0x0D[5:2]) 3 3
OSR_CLK (0xC0[9:7]) 6 5

(1) > DATA_LANES & , %S R% 7-7 W& 7-8.
(2)  ADS9217 1EFTH e AR T # R 1R AR .
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(3) AiEHT ADS9217.

Wi 7-4 fiz~ , SMPL_SYNC 5] Bi_E i kb 2 K dh BB 28 2 A7 . SMPL_SYNC _E f ik b2 15 45 F 4t i i 2% i
[+ 2> ADS921x 2t

SMPL_SYNC ’ \

SMPL_CLK

S1 S2 S3 S4 S5 S6 S7 S8 S9 $10 SN S12 S$13 S14 S15  S16 $§17 818  s19 S20 s21
| / | | | / | | ! / / \ / | / |

ADC Data for

Decimation by 2 invalid data X (s1+52)/2 X (s3+54)/2 X (S5+56)/2 X (S7+588)/2 X(sg+s10)/2X(s11 +s12)/2X(s13+s14)/zX(s1s+s1e)/2X(sw7+513)/2

invalid data X (S1+S2+S3+84)/2 X (S5+56+S7+88)/4 X(s9+s1o+s11+s12)/4 (S13+S14+S7+58) /4

Decimation by 4

ADC Data for
Decimation by 8

ADC Data for
Decimation by 16

|
ADC Data for X
|
|

invalid data x (S1+82+...+88)/8 X (S9+810+...+516)/8

invalid data (S1+82+...+816)/16

& 7-4. FLA i X D) RE A e e

7.3.7 #F F ZHi#E

ADS921x HA M a7 /7 ds Hihi: FBh % FEh FCE M mT ik fr B3 ~A484i4s (DDC). @18 7-5 fizr , DDC & —
ANECFIRATAS A — > 24 A EEIR G4 (NCO). BRI vl 2R R 24 A7 | F1 Q it , XM i 37 ADC it
HHfE 5 NCO iyt 3 I B AR A . ADC 1REA I8 T8 #0802 7RIS 70 i AR B 24 A7 | AT Q i A XS R f¥) 48
Pkt .

SMPL_CLK
)
\J/
SAR
ARC | N=0 24,816 (O DOUTA
YN\ P
48 bit { 1[23:0], Q[23:0]} Serial DCLK
LVDS
» NCO Data FCLK
Interface
48 bit { 123:0], Q[23:0]}
SAR +N \ P
ADC I O pouTB
B N=0,24,8,16
B 7-5. {3 F$7 TSE e AR R 2
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NCO *f+ ADC A F1 ADC B #ZilHH. NCO i snx ( s 2 451 ) ik NCO_FREQUENCY 7547
2% ( Hhhk OXFD A1 OXFE ) RACHE .

f
fNCo = % x (NCO_FREQUENCY[23:0] & 0xFFFFF0) Hz (2)

Wi 7E SMPL_SYNC 3 _Fjthn—AMkab , A7 LAE AL NCO iy AL ; & E 6-7. i fest 3 Mk 7-5 By
7~ , {#ifl NCO_PHASE 271723 ( #uhi: OXFC 1 OxFD ) fic & NCO i i II LA AH T o

NCO_PHASE[23:0] = (% x 224)& 0XFFFFFQ 3)
F 7-5. ¥4 NCO AHAL
NCO_PHASE[23:0] WIBHE
0x000000 0
OX7FFFFO "
OXFFFFFO 2n

7t DDC i FMEUR F 2. 4. 8 B 16. 3 7-6 or T FH T4l DDC %t (& 7 52l .
% 7-6. DDC HE B

DECIMATION Fae
OSR_EN (0x0DI[6])
2 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])
CLK3 (0xC5[9])
OSR_INIT1 (0xCO0[11:10])
OSR_INIT2 (0xC4[5:4])
OSR_INIT3 (0xC4[1])
OSR_EN (0x0DI[6])
OSR_RD (0xC5[6:5])
4 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])
8 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])
16 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])

P T 4. 8 A1 16 1% Wik B

alw|h[NM|o|a|ala|a|Na|2|o|o ~|IF
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7.3.8 ##HEEO

ADS921x B A EiE# 47 LVDS B2 1 | 38 B XS A5 88 B 4 e 0. B AL AT DL i B 38 3 % (SDR) #
SO 8% (DDR) A5 ok fin He i ol s JE BiC O~ 20 f78% 24 L. 3 7-7 FK 7-8 it E .

EENHEMFFRTERZAT , EEEE INIT 1 FE87E, Wk 7-7 F1k 7-8 FHTHER.
R 7-7. ADS9217 HriH I O M HFFaR R E

ﬁﬁ@ﬁ MR | BHEE INIT__1 DA;"E\éLA DA-I.-I'.AE—RA CLK1 CLK2 CLK3 CLK4. CLK5 CLK6.
& (L) 0x04[3:0] 0x12[2:0] | OxCA[8] 0xCO[12] | 0xC1[0] | OxC5[9] |0xC5[3:2] | OxFB[1] |0x1C[7:6]

20 SDR 1 0x000B 5 1 1 1 1 3 0 3

20 SDR 2 0x000B 0 1 0 1 0 3 0 3

20 DDR 1 0x000B 5 0 1 1 1 3 0 3

20 DDR 2 0x000B 0 0 0 1 0 3 0 3

24 SDR 1 0x000B 7 1 1 0 1 3 0 3

24 SDR 2 0x0000 2 1 0 0 0 0 0 0

24 DDR 1 0x000B 7 0 1 0 1 3 0 3

24 DDR 2 0x0000 2 0 0 0 0 0 0 0

F* 7-8. ADS9219 Fl ADS9218 iy Hi $ B O I F 7 A bt i B

HAFWIR . INiT_1 | PATA_LAIDATA_RA | ¢} q CLK2 CLK3 CLK4 | CLK5 | CLK6
R (fr) | SORERE | WHUEE | 0403:0) Ox:le[g'O] 0x<T:I1E[8] 0xCO[12] | 0xC1[0] | OxC5[9] |0xC5[3:2]| OxFB[1] |O0x1C[7:6]

20 SDR 1 - A
20 SDR 2 - R
20 DDR 1 - R
20 DDR 2 - R
24 SDR 1 - 2 1 0 0 0 0 1 0
24 SDR 2 - 2 1 0 0 0 0 0 0
24 DDR 1 - 2 0 0 0 0 0 1 0
24 DDR 2 - 2 0 0 0 0 0 0 0

ADS921x &4 a4 DCLK |, iZi 4 /& ADC KFERf 4 SMPL_CLK Ff5%. Bl ik Bh 47 28 B ke 1 K 9 oy He
HERECE (1 802) « Zodamive B AEEER . FdEmive oA 20 5t 24 17, FdEE#% N SDR 5 DDR. W@t
TR 4 15 DCLK 3. £ 7-9 I 1 %y 0 Ed Ik Bsh A5 (1) v BB AR

2 ADC channels X Data Frame Width (24 bit or 20 bit)

DCLK speed = T anes (1 or 2) x Data Rate(SDR = 1, DDR=2) < SMPL-CLK )
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R 7-9. BHERTBF (DCLK) EE
BmER DCLK DCLK DCLK
ADC & ﬁﬁgﬁﬁ (1=SDR. 2=| g | SMPLCLKH | qyp ciK=| (SMPL_CLK = | (SMPL_CLK =
(fL) DDR) ok 5MHz) 10MHz) 20MHz)
1 1 48 240MHz — -
o 2 24 120MHz —® —@
, 1 24 120MHz 240MHz 480MHz
2 12 60MHz 120MHz 240MHz
2
1 1 40 200MHz —0) —6)
2 2 20 100MHz —® —®
, 1 20 100MHz e e
2 10 50MHz —® —®

(1) LVDS %y H &t A B 025 SR s 600MHZ. ANSTHF B PRI TR EE .
(2) X1 ADS9219 #1 ADS9218 , A 43 H T Hdl- I ThAens | A SRk Bli . 1650 205 -FLERR Y -
(3) ADS9219 5 ADS9218 43374 20 L4 % 1 .

7.3.8.1 BB s

Wl 7-6 Fiax , ADS921x SZEF 24 £7H1 20 A7 FHE il o8 i . JE kit B Huht 0x12 #) DATA_WIDTH Bk
PEHAEMUEE RS . BRI K BR i SE BE A 24 f7. ADC 42 #5%H 18 £, H 20 iR,

ADC A Output 18 bit (MSB aligned) ADC A conversion result USER_BITS_ADC_A[1:0]

ADC B Output 18 bit (MSB aligned) ADC B conversion result USER_BITS_ADC_BJ1:0]

DATA_WIDTH = 0 (20-bit)

A
A 4

ADC A Output 18 bit (MSB aligned) ADC A conversion result USER_BITS_ADC_A[5:0]

ADC B Output 18 bit (MSB aligned) ADC B conversion result USER_BITS_ADC_B[5:0]

A

DATA_WIDTH =1 (24-bit)

A 4

&l 7-6. H545 Wi 52 B 4 AR

7.3.8.2 ADC %y HH B3R EHL B & 2 5%

ADS921x B — /il B BENL U R A% . flifERT , ADC #4udh Bt T8 M R oiiz & (XOR). K 7-7 JER
TIHRRSEEN R EE. g R i LSB (& 7-9) 5k XOR_PRBS fii ( Zkik ) Fiin®] ADC #iEti it (K 7-8).
ADC #3gh 8r) LSB A1 XOR_PRBS 4 1 5% 0 MIMEXRAHSE . T REUSH , ADS921x % daf i Z&FEALM . 1@
R B AR R Z BE LSS SR A e R SR N R TE . 2 PCB A5 J& oA fi B K PR R Rb 2 12 b s
B, A AR A BT R AT Rt > B 1L 4 5 ADC REALL: B 2 B] I AH EL 52
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ADC A Output

ADC B Output

ADC A Output

ADC B Output

ADC A Output

ADC B Output

ADC A Output

ADC B Output

ADC Conversion Bit-wise Randomized

Result XOR Result
MSB —_)D_, MSB

MSB - 1 ’_)) > | MSB-1

MSB - 2 ’_)D_, MSB - 2

! | |

LSB + 1 ’_)) > s LSB+1

LSB »> LSB

& 7-7. B R ez

MSB (bit 19) bit2 bit 1 LSB (bit 0)
. . . PR USER_BITS_
18 bit (MSB aligned) ADC A conversion result BS ADC_A[0]
. . . PR USER_BITS_
18 bit (MSB aligned) ADC B conversion result BS ADC_BJ[0]
< DATA_WIDTH =0 (20-bit) »>
MSB (bit 23) bit 6 bit5 LSB (bit 0)
18 bit (MSB aligned) ADC A conversion result EF; USER_BITS_ADC_A[4:0]
18 bit (MSB aligned) ADC B conversion result Eg USER_BITS_ADC_B[4:0]

A

A 4

DATA_WIDTH =1 (24-bit)

& 7-8. J5 F| PRBS XOR FIHE I 5 B 24 ik

18 bit (MSB aligned) ADC A conversion result

USER_BITS_ADC_A[1:0]

18 bit (MSB aligned) ADC B conversion result

USER_BITS_ADC_B[1:0]

A 4

A

DATA_WIDTH = 0 (20-bit)

18 bit (MSB aligned) ADC A conversion result

USER_BITS_ADC_A[5:0]

18 bit (MSB aligned) ADC B conversion result

USER_BITS_ADC_B[5:0]

A

7.3.8.3 F¥% 4~ ADC

{5 P 388 FH S FE ISP OR B A . ADS921x #4441 SMPL_CLK 5| il @it xf A5 ADC ) SMPL_CLK 1% Ffi 4 [7l )
PCB ik &K , UCEC ADC AMHi B i 2 b [ i3 4B iR o

18 A S FhE e 2R, AT SMPL_SYNC 5l IFI £ A~ ADC. SMPL_SYNC 5| Il B SR A I 4 0 T B 8t
#. SMPL_SYNC _HIfki & &AL e R 25

DATA_WIDTH =1 (24-bit)

& 7-9. J2 F LSB XOR FrI%iH i 55 f 4 k.

A 4
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7.3.8.4 FiEE O MK ETE

ADS921x A EHUH T I IE £ 3 2 O il B (B 7-10 ) o K B A Fil e e 2 & #: ADC
W BE . EACE 4L 1 AR A A AR R 0x13 2 0x1B K Ja AR K .

F£ 7-10 B T ADS921x ST IR E T .

Register it 15 Bit8  Bit7 Bit 0
Address

A

0x13 ADC A Test Pattern Control Register
Test Patterns for
0x14 TPO_A LSB ADC A
I-e Fixed Pattern {TPO}
0x15 TP1_A LSB MSB TPO_A « Digital ramp
o Alternating {TPO, TP1}

0x16 MSB TP1_A

A

A
0x18 ADC B Test Pattern Control Register

Test Patterns for
0x19 TPO_B LSB ADCB
I-e Fixed Pattern {TPO}
Ox1A TP1_B LSB MSB TPO_B  Digital ramp
o Alternating {TPO, TP1}

0x1B MSB TP1_B

v

A 7-10. AR ER R FERA
= 7-10. MREFEEE

wows | oo | mhexos | e
ADC #4455t 0
f 5z P 1 081 FE e ﬁgg Q _ $8:Q
L 1 2 HF ADC b1 M
SR E 1 3 EH MY ﬁgg S : $§8:§ Z ¥§1;§
&iE

1. RPN EEZ ADC A 1 ADC B e & I .«

7.3.8.4.1 B = &%

ADC 43 7l%r Hi7E TPO_A F1 TPO_B #f7-a% Hh e I 2 |, LA E ADC A il ADC B %4 .

s f£ TPO_A 1 TPO_B it & il &

« %% TP_EN_A=1. TP_MODE_A =0 ( #3k=0x13 ) . TP_EN_B=1 H TP_MODE_B =0 ( #i}i:= 0x18 )
7.3.8.4.2 T E WX EH

ADC /r 5% 4 TPO_A. TP1_A 1 TPO_B. TP1 B #fFds & X s &R K |, LILE ADC A A1 ADC B
« [i® TPO_A. TP1_A. TPO_B #1 TP1_B miyillik Bl
« %® TP_EN_A=1. TP_MODE_A =3 ( #}ik=0x13) . TP_EN_B=1 H TP_MODE_B =3 ( #i}i:= 0x18 )

7.3.8.4.3 - ERIHE

ADC 43 7ILL RAMP_INC_A il RAMP_INC_B % 17-#% 1 #8 5 B 36 &5 H Be - #HE |, PAME ADC A F1 ADC B %
Y.
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« 5I7E RAMP_INC_A ( #i3ik = 0x13 ) A1 RAMP_INC_B ( #ihi: = Ox18 ) 2577 8%t EC B %5 = R Hl i w5 N 4Ly
BRZ RSBl . B RIGER N+ 1, Hrh N 278X e 20 47 g8 vh e B A .
« %% TP_EN_A=1. TP_MODE_A =2 ( Hi3k=0x13) . TP_EN_B=1 H TP_MODE_B =2 ( #li}i:= 0x18 )

7.3.9 ADC RERT 15

1 LA = R AR R KR sh A ok R nT B3 Ry SNR RS . AT DA F 22 43 Bl B s i N\ SR 1 AD8921x
g R ADC FLARENS) , T2 SNR. O 7 3R15 it SNR TERE | 155 ML A s S R 1n 25 5
FOKPRFERE N VDD_1V8 Al GND Hi -2 [a] (21

HARRAE I B e B IS AT eSS B . 7ENH H HISATHERAE B S , ADC 2% TF AR e |, A RE 2L
Ry O B BRI B toy smpL cLke ZORFERTEHF LN, ADC Ab T HRES | i B . B e
TR Bk TE R

B 7-11 SR T Z RN B N . 0T IECE | 158 2 7 R AR B N %3823 SMPL_CLKP 1 SMPL_CLKM
S, B 712 BoR T Him R FER AN . A E b, K R R FE R B E B2 B SMPL_CLKP |, J£ %
SMPL_CLKM 44,

VDD_1V8
I SMPL_( CLKP SMPL_CLKP
[ ov

5.4 kQ
Differential
sampling clock Bias ADS92XX
| SMPL_ CLKM 54kQ
H [ SMPL_CLKM

¢ GND
i P
B 7-11. XFHEE %ﬁﬁ%ﬁlﬁ%{* B 7-12. B SRR b

U 00l

K 6-8 Jreas 1 MBI ACKAEI Z1 2] i1 FCLK b THEFRIC HOAH S E s MSB % i FUSEIR o i iy H 2 I8 ) 22 Uk
T BRWUERE | JFAE R 7-11 PR

= 7-1. BuEs HER

i 24 fr B 20 ArEEmi
ADS9219 2 X tgupL_cLk * tLaAT AHE
ADS9218 1.83 x tsmpL_cik * tiat AN FF
ADS9217 1.83 x tsmpL_cLk * taT 2 x tgmpL_cLk t tLaT

1. AR tar WER , WEZSW TP
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7.4 S3FThEEAE R
7.4.1 B

#id RESET 5l LiiZ4 0, sudid i) RESET B ( Hulil 0x00 , ZFf74341 0) B 1b ¥ ADS921x Hith. &
L J5 A E A AT S VIR O BRIME . W16k ADS9218 AN ZE A3 17 48 5 R AE

7.4.2 BT

i PWDN 51 L2 4 0, sdid s PD_CH Bt ( Ml OxCO , ZF /7452 1) B 11b ¥ ADSO21x Wi, I
HLUJR A E A AT S WTAR oM BRIE . W16k ADS9218 AN 2293 17 ds 5N AE -

7.4.3 IF#EEBEST

FEIEH TARRUR , ADS921x bR, FFAERAFERS B AR BRI XA R A BEAT 8071k . ADC it Eodi i b L ot
B, AR MSB XH5FIT. 18 fif e s AL,

7.4.4 G /FF)

i H R P BR B T4 10 ADS921x ZFAZ A WLl o 3¢ 7-12 F T J5 RIS e i ZE Rt (A ) R B o o cd

IR B AT ADS9219 , 54T 7-13 PRt L 3.

% 7-12. ADS9219. ADS9218 il ADS9217 I & X E

o i ‘
PR BANK ik VALUE[15:0] (55
L R8RSR | JFik
! ! 0x0D FrEEX $& ADC it iR 50
2 1 0x33 0x2040 5 FH 184 25 R A
ot T HOR 56 i = 24 £ FL
I = 2 AN
3 0 0x04 0x0000
St T HU A e 55 2 iy
BB 4 A 0x000B
x 7-13. PUE AT ADS9219 VML B
HAEs
BRRE BANK Hhhk VALUE[15:0]
1 1 0x0D [9:8] 0x3
2 1 0x34 [1] 0x1
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7.5 g
7.5.1 FFHE5A

it i%E SPI_RD_EN = 0b KB HHEFE AV . 16 (il B FERSNEATIENA |, LU 8 %17 a%

Hohk AT F 0k, B E REG_BANK_SEL ff , EHFFFA4A 1 M AR 2 T E 5 N E1E. L

REG_BANK_SEL f7uifi] , 21 0 W 25 A7 e dn £ 802 n v A1 (1) IX MG 27 A7 d bk 2 e — 11, RICANE ZF A7 48 4 1

A2 FfEH

WK 7-13 Fios , BN 105 RS

1. 1Ml SNEFAALRAE 0 PREAESHE 0x03 , UEFZ A4 1 8l 2 T Faa A4t B A . UEANAHO0
W P A AR AZ MU RAE

2. 2 B 1 i kB A T s . B ERULE N E SRR A T 2R

w L U

|
|
|
|
|
|
|
| |
|
X { addr[23:16] = 0x03, data[15:0] = 0x0002 or i .
SDI | 0x0010} | { addr[23:16] = REG_ADDR, data[15:0] = DATA }
|
|
|

< 24-bits: =|

: Register Write for Bank Selection (ADDR = 0x03)

[ Not Required for Register Bank 0 Register Write

. Logic 0 (when SPI_MODE = 0b) and Hi-Z (when SPI_MODE = 1b)

B 7-13. FHFHEA

7.5.2 FFEEER

WIS N4 0 27 as bl 0x03 SRIEFFTFH M arFasdl. @i EZ /72841 0 h X E SPI_RD_EN = 1b
1 SPI_MODE = 1b K5 Fi %5 47 84 5B 1. W&l 7-14 i , %% SPI_RD_EN ! SPI_MODE J5 , fT LU# il
A~ 24 £i7 SPI WUREEIU A7 4% . 55— SPI Wik A a4l ADC 7558 —A> SPI iR [n] 5% 8 {7 %5 47 # bk %t
NI 16 5L 7517 28 4E

WE 7-14 Fros |, A P IR E

1. 1M1 : 24 SPI_RD_EN = 0b K , 5 AZAFA2H 0 1247 ds kit Ox03 | DUk 5 P 75 14 75 4748 4 idE A7 32 L

2. 2 fEFAFARUL 0 FF A7 a5 kit Ox00 Hi5 E SPI_RD_EN = 1b A1 SPI_MODE = 1b.

3. 3 A BTG AR AL A HUHE 1Y) 24 A7 SPI WS H AT A R AT AT B A7 o X BT 4 R (AT R B A A
5T MO IR DL LI 27 A7 25 -

4. 4 M %E SPI_RD_EN = 0 DA&E R 277 88 O B 37 8 F 2F 7 8 5 N o

5. HEESE 1 B 4 LA R w547 4%
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— Frame 1 Frame 2 Frame 3 Frame 4
Cs

oI X { addr[23:16] = 0x03, data[15:0] = 0x0002 or
A

0x0010} X { addr[23:16] = 0x00, data[15:0] = 0x0006 } X {addr{23:16] = REG_ADDR, data[15:0] =0 } X { addr{23:16] = 0x00, data[15:0] = 0x0004 } l
|

} Register Write for Bank Selection (ADDR = 0x03)
|

|
| . - - . e . . . . -
Not Required for Register Bank 0 | Register Write for Read Enable (ADDR = 0x00) Register Read: 8-bit address of register to be read Register Write for Read Disable (ADDR = 0x00)

Hi-Z (when SPI_MODE = 1b)

SDO Logic 0 (when SPI_MODE = 0Ob) / 16-bit Register Data

—

B 7-14. F AR

7.5.3 Z1#1F : SPI LI EHIHEEH T
7-15 R T ESEEE AT A 28R 1 R SR A

SCLK
cs
y y y y y y y y
SCLK cs SCLK cs SCLK cs SCLK cs
ADS92XX ADS92XX ADS92XX ADS92XX HOST
ADC4 ADC3 ADC2 ADC1
SDO SDI SDO SDI SDO SDI SDO SDI
24-bit  |e 24-bit  |e 24-bit  |e 24-bit  |e PICO
» POCI

B 7-15. SPI e B 2351

Jiifi ADC [fJ CS #i Nl SCLK I NESERAE L , 43 eh il 35 (1) 54~ CS 51 SCLK 5l %, ehss—
/™ ADC (ADC1) f) SDI %t 51 I B2 045 i 48 (1 4M % IN 225128 OUT (PICO) 5. ADCA () SDO %t 5| iz 4%
#| ADC2 () SDI I NG, LAMEHE. Erhf 5 —4> ADC (ADC4) 17 SDO frt 51 Bii%fe B ) 35 (4 1 OUT
8143 IN (POCI) 51 j. R CS 4bTi%EIRZ , PICO 51 L I%E 32 UL 24SCLK #EiR it ADC1.

WAE b R R g A S P A 1R . 7E DAISY_CHAIN_LEN 2777 2% 5 B 2 164 K P DUS P 3 1E SR =X
K R BT ADC #& |, A3 ADC1. 7EX 7-15 1, DAISY_CHAIN_LEN % 3.

7.5.3.1 HEETHFFREAN

BNGACHEIE PSR/ SPI Wi AA N x 24 /> SCLK. 4V ADC M B H S HRE
A (Kl 7-15 s ) # % 96 1~ SCLK.

FAE B A I B B E AL JE B . i E DAISY_CHAIN_LEN B LS FHFg e . - 7-16 i e &
BN, Hrb N 2% st ADC s . B 7-17 #2458 T E8 N A SPI if SPI 37 , A+ 4 N /> ADC JHH
AL AR
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s | [

< N x 24 bits =|

| |
|

|

|

|

|

POCI Logic 0 (when SPI_MODE = 0b)

7-16. HIEHEPFHFFREA

Danci[23:0] = Dapc2[23:0] = Danca[23:0] = Dapcen[23:0] = { 0000 0001, 0000 0000, N-1, 00}

s _\ Frame 1 ’ \ Frame 2 ’ \ Frame 3 ’ \ Frame N ’
|

|

|

|

I

|

|

|

|

|

|

|

|

|
| |

PICO X Dapen X Dapcs X Dapcz X Daoct X Daoen X Daocs X Daocz X Dapct X Daoen l Daocs ' Dpocz X Daoct ~ Daoen

A A

|
|
|
|
|
|

| |

| |

l l l
DAISY_CHAIN_LEN = 3 {ADC1} DAISY_CHAIN_LEN = 3 {ADC1 and ADC2} DAISY_CHAIN_LEN = 3 {ADC1, ADC2 and ADC3} DAISY_CHAIN_LENGTH = 3 {ADC1,

DAISY_CHAIN_LEN = 0 {ADC2, ADC3, and ADCN} DAISY_CHAIN_LEN= 0 {ADC3, ADCN} DAISY_CHAIN_LEN = 0 {ADCN} ADC2, ADC3 and ADCN}
POCI Logic 0 (when SPI_MODE = 0b)

B 717. BAFARURERHEEKE

7.5.3.2 LR AL RE
K 7-18 JEn TR AE BERC B I 27 A7 25 10 SPI 3T . MBS HesE 77 sUEFER N A~ ADC R el 2 A7 45 120 B o
T
1. BB XNPLURN 788 K8 a7 281
a. 5N REG_BANK_SEL LLEFEAT T 7 fEas 40
b. iS5 A SPI_RD_EN = 0b & H #7285 H ( BRA L B )
2. EPFAAAIFH SPI_RD_EN = 0b i, #iil#8 nf LUk PLF 5 e B A7 25 2
a. BEEEEUY 8 1A AE skt 24 37 SPI Mg LL N @ N f% ( OXFE. 0x00. 8 i 7 f7 a8t )
b. KT A AR BRI 24 47 SPIWige bl N @ N fi% ( OXFF. OxFF. OxFF)

IR 2a ) OXFE WK ADC BCE N MARGE ) 8 Atk SRy 77ds . 700K 2a 450U, ADC H i) i 88 10 77 47
A INEAF 7S . ADC 722 TR 2b HiR [] 8 A7 %5 A7 2 HUHEAIAR ML) 16 i 2 47 45 5o dii -
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-

<

N x 24 bits N x 24 bits

<

——24 bitsﬂ

< 24 bits:

A 4

1
|
|
|
:
|
»l
V|
|
|
|
|
|
|
|
|
|

PICO ‘ OxFE l 0x00 X
I

8-bit register OXFE
address

OxFF X OxFF X OxFF

D

______________ |
x 8-bit . .
POCI —(: address X 16-bit register data

- — — ==

8-bit
address

B 7-18. S5 4c 8RN0 E H K HF a8 SR
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8 A A7AR it
8.1 FFAERAO0
Kl 8-1. BFfFasdE 0 BRSY
ADD D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 D2 D1 DO
RESERVED SPI_MO | SPLRD | ff:
00h DE _EN
01h RESERVED ‘ DAISY_CHAIN_LEN RESERVED
03h RESERVED ‘ REG_BANK_SEL
04h RESERVED INIT_1
06h REG_00H_READBACK
xR 8-1. FFRRBUHLY KRS
1 [ 22 ARG UL
R R BREL
w w SPN
R/W R/W PRGN
AT BERIAE
-n | SRR ORI
8.1.2 & 1748 00h ( fwt = Oh ) [Efr = 0h]
K 8-2. & f74% 00h
15 \ 14 \ 13 \ 12 \ \ 10 9 8
RESERVED
W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 2 1 0
RESERVED SPI_MODE | SPI_RD_EN S
W-0h W-0h W-0h W-0h
& 8-3. 772y 00h F Bt it il
Li7A FB eyt HhL L]
15-3 RESERVED w Oh REE . B ERINE LA
FE T 24728 V7 1) U0 B 42 1 046 4 SPI BRI 34 46 5% SPI
2 [ AT 1R 4
2 SPI_MODE w Oh 0 : %ifekE SPI #{
1: 465 SPI R
EFEGE SPI B R 8 I B A7 s S BT 7). SR 7E 4516 5% SPI
B R XL
1 SPI_RD_EN w Oh 0+ AR %547 5
1 C 3 A7 S
ADC & 7%l o
0 B w Oh 0 : IEH 233 lE
1 BNFTE 178

36 FERXIFIRIE
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8.1.3 HFE® 01h (W =1h ) [EAL = 0h]

& 8-4. 775 01h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8

RESERVED

R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0

RESERVED DAISY_CHAIN_LEN RESERVED
R/W-Oh R/W-0h R/W-0h
& 8-5. 7758 01h FBLEH
L 1VA FE By =LA YLHH
15-7 RESERVED RIW Oh 8. 20 RS A
g%t SPIBLE |, It & 5 feak iRz ADC %= .
DAISY_CHAIN_L 0:141 ADC
6-2 EN RW Oh 1:2 /4 ADC
31: 32/ ADC
1-0 RESERVED RIW Oh R8T 20 SR A S A
8.1.4 H7£2 03h ( fW#E =3h ) [EfL = 2h]
& 8-6. & 17 4% 03h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESERVED

R/W-Oh

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
REG_BANK_SEL
R/W-2h

& 8-7. H1E5% 03h FEULH
£r B KA g VL
15-8 RESERVED R/W Oh LREE . 1) BRI E AR .

e TS BURI S N BRI 751728 40
0 : IEFRFAFER4 0

7-0 REG_BANK_SEL R/W 2h \
- - 2 EFEA A
16 : M Fra {7 a4l 2
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15 14 | 13 | 12 | 11 | 10 | 9 | s
REG_00H_READBACK
R-Oh
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
REG_00H_READBACK
R-5h
&l 8-11. #7748 06h FBHi B
& i s s [#w
REG_00H_READ A IR TR 1 F A7 B OX00 IMEIA . FFA7ARHE
150 "BACK R 2h h 0x00 A RS bk, BRINEILA A 2h | B JgHbdl 0x00 o
5 SPI_RD_EN FE WMy 1 A BRI (783
38 REXXPIRGE
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8.1.5 #Ff73% 04h ( fW# = 4h ) [EAL = 0h]

& 8-8. Ff7 4% 04h
15 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R-Oh
7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED INIT_1
R/W-0h
& 8-9. 775 04h FBLULHH
L 1VA FE By =LA YLHH
FT 23 E0IAE I INIT 1 7B ZEVIGRA TP 5 N

30 INIT_1 RIW Oh 1011b. ‘5 X\ 0000b LAHEAT IE 3 #1E .

8.1.6 F7E2 06h ( fW#E = 6h ) [EfL = 2h]

&l 8-10. Ff72% 06h
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8.2 Firasd1

B 8-12. FA7asd 1 Wst

ADD D15 ‘ D14 D13 D12 ‘ D11 ‘ D10 D9 ‘ D8 D7 D6 D5 ‘ D4 ‘ D3 ‘ D2 D1 DO
RESERVED | DATA_F RESERVED LAT_INC GE_CAL | OSR_EN OSR RESERVED
0Dh ORMAT _EN1
RESERVED HI_FRE
10h Q
12h RESERVED XOR_EN DATA_LANES
RESERVED RAMP_INC_A TP_MODE_CHA | TP_EN_ | RESERV.
13h CHA ED
14h TPO_A
15h TP1_A TPO_A
16h TP1A
RESERVED RAMP_INC_B TP_MODE_CHB | TP_EN_ | RESERV
18h CHB ED
19h TPO_B
1Ah TP1_B TPO_B
1Bh TP1B
RESERVED | GE_CAL RESERVED GE_CAL RESERVED
33h _EN3 _EN2
34h RESERVED ‘ LAT_EN l RESERVED
RESERV| TS_LD RESERVED
90h ED
91h RESERVED TEMPERATURE_SENSOR
coh RESERVED CLK1 OSR_INIT1 OSR_CLK RESERVED PD_CH
RESERVED PD_REF| RESERVED | DATA_R RESERVED CLK2
cih ATE
RESERVED OSR_INIT2 RESERVED | OSR_INI | PD_CHI
cah T3 P
RESERVED HI_FRE RESERVED CLK3 RESERVED RD_CLK RESERV CLK4 RESERVED
csh Q_EN ED
RESERVED NCO_SY| XOR_M | CLK5 | MIXER_
FBh SREF | ODE EN
FCh NCO_PHASE_COUNT[15:0]
FDh NCO_FREQUENCYI[7:0] ‘ NCO_PHASE_COUNT[23:16]
FEh NCO_FREQUENCY[23:8]
R 8-2. TR BB ) REUAEG
Uil Eat] ARHG ViHH
R R BEHL
W w PN
R/W R/W PR EREPN
AT SERIAE
-n A7 fE S ERAE
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8.2.1 #1733 ODh ( fR# = Dh ) [EAL = 2002h]

& 8-13. & f£%% 0Dh

15 ‘ 14 13 12 ‘ ‘ 10 9 ‘ 8
RESERVED DATA_FORMAT RESERVED LAT_INC
R/W-0h R/W-1h R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ ‘ 2 1 ‘ 0
GE_CAL_EN1 OSR_EN OSR RESERVED
R/W-0h R/W-0h R/W-0h R/W-2h
&l 8-14. % 77 %% ODh FBtiji#H
L 1VA FE i =LA YLHH
15-14 RESERVED R/W Oh fREE . B RERNELLME
1t ADC 4345 B B #% 3
13 DATA_FORMAT R/W 1h 0 : B —akHkg R
1 ZEHIAMIDA% K
12-10 RESERVED RIW oh 187 20 RS A
9-8 LAT_INC RIW oh z];? ADS9219 , ¥ iZ 7B E N 110 LLERIE 5 tE INL
Heo
R ZE A HE I A SR
7 GE_CAL_EN1 RIW Oh 0 1 AKFH AT EIE 1 28 0 2 vl
1 Ja F TR 1B A3 55 R A HE
s AR
6 OSR_EN RIW oh 0 : AR
1: 28 AEWE T4
T s R TR
0 : X 2 AMEARECT- 391
52 OSR RIW Oh 10 % 4 AMFEARECERIY
2 0 X 8 ANMFEARCE A
3% 16 MEAECEIAME
1-0 RESERVED R/W 2h fREE . B RERNELLE
8.2.2 %175 10h (fW# = 10h ) [EfL = Oh]
& 8-15. & f7%% 10h
15 ‘ 14 ‘ 13 ‘ 12 ‘ ‘ 10 ‘ 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ ‘ 2 ‘ 1 0
RESERVED RESERVED
R/W-0h R/W-0h
] 8-16. Ff7a% 10h FZBL A
LiVA FE E<vi =LA iBH
15-1 RESERVED RIW oh {87 . 20 RS A
DL N TR 8 2 4
0 : bRFRIEFER
0 HI_FREQ RIW Oh 1 BOl RIS, B SRR AR, U T 5
= > 2Mhz 150, Bi%%0H HI_FREQ_EN.
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8.2.3 ¥ 778 12h ( fW# = 12h ) [EfL = 2h]

Kl 8-17. & f75% 12h

15 ‘ 14 ‘ 13 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 3 2 ‘ 1 ‘ 0
RESERVED XOR_EN DATA_LANES
R/W-0h R/W-0h R/W-2h
8-18. 17 12h B8

LA FB bzt ghr A

15-4 RESERVED R/W Oh 8. HE BN A .
Xt ADC #4445 95 Fil XOR i85,
0: C\2%H XOR i2#

3 XOR_EN R/W Oh -
- 1: BRABOLT , ADC #0455 PRBS (it 17120 7 5kig

5
T8 PR A HH O ORI E T B A
0 : 4357 DOUTA #1 DOUTB L% ADC A ¥i4#F1 ADC
B %# ; 4~ ADC 20 fiz.
2 : 43517 DOUTA #1 DOUTB it ADC A %41 ADC

2-0 DATA_LANES R/W 2h B ¥ ; £34~ ADC 24 fi7.
5 : 7 DOUTA L#i# ADC A %41 ADC B 3 ; &4
ADC 20 {7,
7 : 7F DOUTA %t ADC A %3251 ADC B % ; 84
ADC 24 fii.,
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8.2.4 #772% 13h ( {W#% = 13h ) [EAL = Oh]
’l 8-19. F 4% 13h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2 1 0
RAMP_INC_A TP_MODE_A TP_EN_A RESERVED
R/W-0h R/W-0h R/W-Oh R/W-0h
&l 8-20. F474% 13h R
L 1VA FE By =LA YLHH
15-8 RESERVED R/W Oh fREE . B RERNELLME
: PR G R . W R O N+, Hf N 25
7-4 RAMP_INC_A RIW oh isanies mie
A ADC A JEFE 7 .
0 : TPO_A FFA7 2% 1 [&] 2 KT
3-2 TP_MODE_A RIW oh 11 TPO_A 254748 iy [ 2 [
2 B R
3 : TPO_A (7881 TP1_A 24783 120 %5 [ i B
Ja 5 ADC A i 87 338 1 507 R B T
1 TP_EN_A RIW oh 0 : KR4 a2 ADC HiHfisk 3
1 BuEH 2 ADC A Bl K 7%
0 RESERVED R/W Oh PRE . 1520 BRI B AE

8.2.5 173 14h ( fW#E = 14h ) [EfL = 0h]
K 8-21. F77%% 14h

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
TPO_A[15:0]
R/W-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 ‘ 0
TPO_A[15:0]
R/W-0h
& 8-22. #FfF2% 14h B
172 FE ik b =LA YL
15-0 TPO_A[15:0] R/W Oh R E 0 11 16 fif
42 TR KR 15 Copyright © 2025 Texas Instruments Incorporated
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8.2.6 A 17-2% 15h ( {W#% = 15h ) [EAL = Oh]
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] 8-23. Ff7#% 15h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 ‘ 9 ‘ 8
TP1_A[7:0]

R/W-0h

7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TPO_A[23:16]
R/W-0h
& 8-24. F 4% 15h TR

A FB HH =LA yL]
15-8 TP1_A[7:0] RIW oh MR T 1 %)\ L
7-0 TPO_A[23:16] RIW oh WK 0 975 )\

8.2.7 #f72% 16h ( {W#% = 16h ) [E4L = Oh]
 8-25. & 4% 16h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
TP1_A[23:8]
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TP1_A[23:8]
R/W-0h
K| 8-26. f7a% 16h Bt
L 17A FE i =LA YLHH
15-0 TP1_A[23:8] R/W Oh MR BT 1 197 16 A1
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8.2.8 A f72% 18h ( {W#% = 18h ) [EAL = Oh]
] 8-27. F77#% 18h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2 1 0
RAMP_INC_B TP_MODE_B TP_EN B RESERVED
R/W-0h R/W-0h R/W-Oh R/W-0h

K| 8-28. &f74% 18h FR i

A FB HH =LA yL]
15-8 RESERVED RIW Oh RFH . 20 RS
: R BT R RS N+, L N E
7-4 RAMP_INC_B RIW Oh T
79 ADC B &5l EIJE .
0 : TPO_B ZFf7-4& 1) [ e K
3-2 TP_MODE_B RIW Oh 11 TPO_B 25 f7-3% i [l & [ 1
2 Her R
3 : TPO_B #7441 TP1_B FF 478 h I3 & [l s B i i
Ja F5 ADC B 8 B B0 (4 A - Ik B T
1 TP_EN_B RIW Oh 0 : Hcdintd it & ADC #4545 R
1 FdfE R e A
0 RESERVED RIW Oh B . 120 ORI S B

8.2.9 #1Ea% 19h ( fWHE = 19h ) [EfL = 0h]
& 8-29. F77#% 19h

15 \ 14 \ 13 \ 12 \ 11 \ 10 9 \ 8
TPO_B[15:0]
R/W-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 \ 0
TPO_B[15:0]
R/W-0h
& 8-30. & fF2% 19h FELUi A
fr FB B Bhr PiH
15-0 TPO_B[15:0] R/W Oh MR EH 0 (% 16 47

44 FERNRIRIE
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8.2.10 ¥ 77% 1Ah ( fi# = 1Ah ) [EfL = 0h]
& 8-31. F1E8: 1Ah
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
TP1_B[7:0]

R/W-0h

7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TPO_B[23:16]
R/W-0h
& 8-32. FF 77 %% 1Ah FBijiHH

L 1VA FE By =LA YLHH
15-8 TP1_B[7:0] RIW Oh TR B 1 %\ Br
7-0 TPO_B[23:16] RIW oh WRAB 0 1w )\ bz
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8.2.11 %1723 33h ( fW# = 33h ) [E4L = 0h]

] 8-33. Ff74% 33h

15 ‘ 14 13 12 ‘ 11 ‘ 10 ‘ 9 \ 8
RESERVED GE_CAL_EN3 RESERVED
R/W-0h R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED | GE_CAL_EN2 RESERVED
R/W-0h R/W-0h R/W-0h
& 8-34. Ff74% 33h R
LA FB i =LA A
15-14 RESERVED R/W Oh PREE . 1520 58 BRI B AE
R ZE RS HE I A SR
13 GE_CAL_EN3 RIW oh 0 : 2K FH AT EIE 01 28 1 R
1 J5 F T IR IE (13 25 R AT
12-7 RESERVED R/W Oh fREE . BT RERNELIE
VR ZE RS HE I A SR
6 GE_CAL_EN2 RIW oh 0 : AXFH AT EIE 01 28 1
12 J5 BT I 3 26 R AT
5-0 RESERVED R/W Oh PRE . 15270 58 BRI B AR

8.2.12 HF4s 34h ( W% = 34h ) [EAL = Oh]

| 8-35. Ff74% 34h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED LAT_EN RESERVED
R/W-0h R/W-Oh R/W-Oh
& 8-36. & {728 34h FBtii A
L1VA TR i =LA YL
15-5 RESERVED R/W Oh fREE . B RERNE LI
. WAz 327 2 I ST B S \ 28 B 4 ]
4 LAT EN RIW oh E? ADS9219 , K% B E A 1b LKA INL
He o
30 RESERVED RIW Oh B . 20 R S A
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8.2.13 & {74% 90h ( ff% = 90h ) [EfL = Oh]

K 8-37. & f74% 90h

15 14 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED TS_LD RESERVED
R/W-Oh R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED
R/W-0h
& 8-38. Ff7a% 90h FB i
L 1VA FE By =LA YLHH
15 RESERVED RIW Oh 8. 20 RS A
fi & LAZE b3 Ox91 HRin IR AL B A fn .t A% A fi &
14 TS_Lb RIW on SR IARER M | WM O B804 1.
13-0 RESERVED RIW Oh 8. 20 RS A
8.2.14 H1758 91h (fW% = 91h ) [EAL = 00h]
& 8-39. FfF4% 91h
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8
RESERVED TEMPERATURE_SENSOR
R/W-0h R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
TEMPERATURE_SENSOR
R/W-0h
& 8-40. Ff7a% 91h Bt A
L1VA FER E<vi p=LA VA
15-10 RESERVED RIW oh 1B ) BRI A
9-0 e TR RIW oh 10 GLRFE IR BLL . I AL B A
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8.2.15 & {74% COh ( /W% = COh ) [E£L = Oh]

& 8-41. & fE%% COh

15 14 13 12 11 10 9 8
RESERVED CLK1 OSR_INIT1 OSR_CLK
R/W-0h R/W-Oh R/W-0h \ R/W-0h R/W-0h
7 6 ‘ ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
OSR_CLK RESERVED PD_CH
R/W-0h R/W-Oh R/W-0h
& 8-42. F7£ 5% COh FBLi A
L 1VA FE By =LA YLHH
15-13 RESERVED R/W Oh PREE . 1520 58 BRI B AE
FRARE A B @ E e B A E
12 CLK1 RIW Oh 0 : DATA_LANES = 0 =% 2 [(1ii &
1 : DATA_LANES =5 8 7 [0 &
VI B s 35
11-10 OSR_INIT1 RIW Oh 0 : A FHEUR PRI E
1 Ja AR R Ed B
o7 OSR CLK W on T B AN SRk BB, T B AN L, i
- SRR 7-4,
6-2 RESERVED RIW Oh R . 1520 BRI A
AR ADL S N JE T P IR R A
0: IEWiBsfT
1-0 PD_CH RIW Oh 1: ADC A Tl
2 : ADC B ClliF
3: ADC A 1 B .1
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8.2.16 Z 772 C1h ( fW# = C1h ) [EAL = 0h]
& 8-43. F1E8: C1h

15 ‘ 14 ‘ 13 ‘ 12 11 10 ‘ 9 8
RESERVED PD_REF RESERVED DATA_RATE
R/W-0h R/W-0h R/W-Oh R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
RESERVED CLK2
R/W-Oh R/W-0h
& 8-44. #7175 C1h FBLjiHH
L 1VA FE By =LA YLHH
15-12 RESERVED R/W Oh fREE . B RERNELLME
ADC i o R JFEFE
11 PD_REF RIW Oh 0 1 T A L
1 O R E. K AR ME L R % 2 REFIO 5],
10-9 RESERVED RIW Oh 50 . 520 SRS DA
B DR B R,
8 DATA_RATE RIW Oh 0 : W fHHHEH % (DDR)
1 BEAEPEEZE (SDR)
7-1 RESERVED R/wW Oh PREE . EE RN E NLE .
B DR B ERE R,
0 CLK2 R/W Oh 0 : DATA LANES =2 8% 7 [WEC &
1 : DATA_LANES = 0 5% 5 [0 &

8.2.17 FfE5 C4h (fR# = C4h ) [EfL = 0h]
& 8-45. & 7% C4h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 5 ‘ 4 3 ‘ 2 1 0
RESERVED OSR_INIT2 RESERVED OSR_INIT3 PD_CHIP
R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h
& 8-46. F 175 C4h B i
VA FE E<vil =LA B
15-6 RESERVED RIW Oh 8. 20 RS A
YITHLBE - 35
5-4 OSR_INIT2 RIW oh 0 : A FEUR TR E
2 3 AR e &
32 RESERVED RIW Oh B . 520 A A A
WITHL BE - 34
1 OSR_INIT3 RIW oh 0 : A FER PRI E
1 B FHECE
SE4n T M B s )
0 PD_CHIP RIW Oh 0 : IE% BIHRME
1 SEERF W
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8.2.18 & f7#% C5h ( fW# = C5h ) [E£L = Oh]

& 8-47. & fE%% C5h

15 ‘ 14 13 12 ‘ 1 ‘ 10 9 8
RESERVED HI_FREQ_EN RESERVED CLK3 RESERVED
R/W-0h R/W-0h R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
RESERVED RD_CLK RESERVED CLK4 RESERVED
R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h
] 8-48. & f7a% C5h 7Bt it
A FB HH ghr yL]
15-14 RESERVED R/W Oh . B ERERINENE.
Oﬁﬁjﬁﬁ%ﬁgﬁ)\}iﬁi
AR R R R
13 HI_FREQ_EN RIW on 1 - IR A EE . SR T4 % >2MHz 18
B. Hi%5H HI_FREQ.
12-10 RESERVED R/W Oh REE . 1E2) B BRI R E
PR D R B R
9 CLK3 RIW oh 0 : DATA_LANES = 0 5% 2 [/t &
1: DATA_LANES = 5 5, 7 [l B
8-7 RESERVED RIW oh 1R . 2 SR LA
BRI % TR . R L HAER
65 RD_ LK R oh ATEETAMRERLI b, AXESHHEE W
4 RESERVED RIW oh 1R8] . BRI R
ADS9217 I L E . Wik TAEAE R | 555 R 2052
[T%y . ASEFT ADS9219 Fl ADS9218.
3-2 CLK4 RIW Oh 0 ﬁz ﬁ%;gfg:; 4
3¢ T HoAh
1-0 RESERVED R/W Oh RE . HESERINEAE.
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8.2.19 #f7# FBh ( fW# = FBh ) [E4L = 0h]

& 8-49. & 175 FBh

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 2 1 0
RESERVED NCO_SYSREF | XOR_MODE CLK5 MIXER_EN
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h
& 8-50. % 772% FBh Bt i
L 1VA FE By =LA YLHH
15-4 RESERVED R/W Oh PREE . 1520 58 BRI B AE
£ SMPL_SYNC 3| 1Lt i J& S 1 Bk v el 45 8 R 1o
0 : % NCO 5 SMPL_SYNC 3| J_F#—A ko [F)25
3 NCO_SYSREF RIW Oh ML
- 1 8 JE W Bk ki), fE NCO 5 SMPL_SYNC 31 B
Ak FEE .
Je F XOR #ir #5085 ADC %t i #1T XOR 12
B
2 XOR_MODE RIW Oh 0 : 7£ ADC LSB 2 it PRBS fir. ADC it %i#f 5
PRBS fi7#47 XOR iz .
1 : ADC i th Bl 5 56 4045 1) LSB #H17 XOR iz 5,
ADS9219 1 ADS9218 [l 5t & . Wi T IEVEAI(S & | 55
S8 FH R Sy« NG T ADS9217.
1 CLKS RIW Oh 0 : 24 {7 X% SDR #1 DDR #x,
1: 24 {7 ¥ SDR #1 DDR
0 : A5 TS
0 MIXER_EN RIW Oh 1 T A
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8.2.20 FCh % 77#% ( W% = FCh ) [E/L = Oh]
& 8-51. & {74 FCh

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8
NCO_PHASE_COUNT
R/W-Oh
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
NCO_PHASE_COUNT
R/W-0h
K] 8-52. ¥174% FCh Rt H
L 1VA FE By =LA YLHH
150 Ry RIW oh NCO HHALHH I 15 K. 20 25 FAHTAH S

8.2.21 & #£5% FDh ( f# = FDh ) [E4L = Oh]
| 8-53. & f7 % FDh

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8
NCO_FREQUENCY

R/W-0h

7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
NCO_PHASE_COUNT
R/W-0h
&l 8-54. % 174% FDh =B i8]

& FB KA g 159
15-8 Ncoaf('??ESUEN RIW oh NCO TG A\ . 5 5 05 F B4
70 NC?JNF;?Z’;?%CO RIW oh NCO MR AT 8 . 550 405 FAHTA 45 .
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8.2.22 % {73 FEh ( fR#% = FEh ) [E£L = 0h]

/& 8-55. %175 FEh

15 ‘ 14 ‘ 13 ‘ 12 ‘ ‘ 10 ‘ 9 ‘ 8
NCO_FREQUENCY
R/W-0h
7 [ e | s ] 4 ] 2 | v | o

NCO_FREQUENCY

R/W-0h

& 8-56. & f7-2% FEh FB: i

fr R *A 2o P55
15-0 NCO—FCRYEQUEN RIW Oh NCO A7 16 fir. 208 205 FASTAH45 -
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8.3 B frasd 2
& 8-57. R frandH 2 Wt
ADD D15 \ D14 \ D13 \ D12 \ D11 \ D10 \ D9 \ D8 D7 \ D6 D5 \ D4 \ D3 \ D2 \ D1 \ DO
1Ch RESERVED CLK6 RESERVED
* 8-3. AR BB I RAURAD
1 [ 22 ARG UL
R R BEEL
w w SUN
R/W RIW BREEE A
AT BERIAE
-n | SRR RO RBR AL

8.3.1 & fE#% 1Ch (fR# = 1Ch ) [EfL = 0h]
& 8-58. #1724 1Ch

15 | 14 | 13 | 12 | 11 | 10 | 9 8
RESERVED
R/W-0h
7 | 6 5 | 4 | 3 | 2 | 1 0
CLK6 RESERVED
R/W-0h R/W-0h
&l 8-59. &4 1Ch FRULH]
i TB it A L]
15-8 RESERVED RIW Oh TR . )5 RN S A
ADS9217 HIB PIECE . W TS S | 20 2%
L1645y . A& T ADS9219 Fl ADS9218.
7-6 CLK6 R/wW Oh N s
0 : 24 fr XU
3 1 A HAb R
5-0 RESERVED RwW Oh TRE . BRI AL
54 R 15 Copyright © 2025 Texas Instruments Incorporated
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9 L ALt

ik

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

ADS921x H A4 ADC Jzhs . IRIEIR . ok, IRACHAN ELIAU IR 22 DL AIRIR R . IR SeRpIE (i ADS921x FN
PERE(S S 8E , G T 7 ZRE R RS I E NN . DU 52t 7 AR SR R R (DAQ) R4t ] ADS921x #3fF

FI 7] LB AL
9.2 AN

9.2.1 <20kHz BN 155 # B HHHE-RE (DAQ) HE
K 9-1 Bor T — M EA DI UHHXURIEE SiE. 1ZE

& ADS921x , B/ T iR Ir Z R

S A XGE S 4 2 UK #s (FDA) THS4552 3K

2|7 |°pF 47pF
THS4552 ||
Differential Source  Single-ended Source R
- I \ Yy 0
| | | : )
' b 1kQ 100 500 AINAP
| | | | I
| | | |
: - : 1kQ 100 T 50Q AINAM
: : : : b—’\?\F/B\, .
I A B 270pF 100 il
| 3
Res = 1kQ for Gain = 1 or V,
Rea = 4.02kQ for Gain = 4 2700F SoF vemouTt ADS92XX
THS4552
Differential Source  Single-ended Source
[ 1 |jmTm T~ 1
| | | :
I I I 1kQ 500 AINBP
| | | | O—ANA/ I
: Lo : Voou | ADC
| | | | O—\\\ —
: : | : 1kQ 50Q AINBM
| | : |
| | | |
(N B R
& 9-1. <20kHz {557 5 MHIE KL (DAQ) H#
9.2.1.1 BitER
# 9-1 FIH 7 b M N H IS4
R 91. Wit H
E 2l {1
SNR = 92dB
THD < -110dB
LD RS < 20kHz
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9.2.1.2 A BIHIE
ATV R IR AT TR ADS921x I FLEK -
© JIrH ADS921x 3 FHR 5 E A AT K R R A r R

o HRERASTT R &5 ORI A2 45 E B R A i B A A S IR BT BEOR . T B A MR A PR BER , 3 P AU

e A 58 .
9.2.1.3 M h£k
PLR & BBl 7 9-1 e 51K SNR A INL 1:6E

0 0.75
-30
& 045
—~ ]
@ -60 =
g 5
~ [
g -9 £
=2 5
= z
E 120 g
2
-150 C 08
-180 0.75
05 1 2345710 2030 50 100 200 5001000 3000 0 65536 131072 196608 262144
Frequency (kHz) Output Code
fin = 2kHz , SNR = 95.5dBFS , THD = - 122.5dB 7 INL = +0.5LSB
Bl 9-2. fiy = 2kHz FHET4LE FFT & 9-3. S INL
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9.2.2 <100kHz BN 155 # B HIH#KE (DAQ) H

K 9-4 B8 T — /BB HRDINE T RIRCEEE S5 . 1205 58 I BUEE 4 2 0 0K % (FDA) THS4552 K
5y ADS921x , & E W/ TR T =R~ .

2|7 ?”F 47pF
THS4552 |
Differential Source  Single-ended Source Rre 100
I———-—-=--- 1 | A 1 > ANAAN
| | | | M )
! Lo ' 1kQ 100 500 AINAP
! b ! O—\A\N + 470pF +
(I CIIENG 22 D\ S|
| | | | O— N\
! P ! 1kQ R. 100 500 AINAM
F
| | | —\VA A —
L] L] 270pF
| g

Rrs = 1kQ for Gain = 1 or
Res = 4.02kQ for Gain = 4 270pF Voou veMouT ADS92XX
| | 47pF
THS4552 '1

Differential Source  Single-ended Source
[ 1 |—T T~ 1 s ARAF}B\
: : : : 1kQ 50Q
| | | | AINBP
| b | Voo ’ ADC
| b | C A 500 AINBM
| | | | Re
I [ I —AA——
| | | |
(N B R
||
[
& 9-4. <100kHz 3\ 557 RIEIE KL (DAQ) HH%
9.2.2.1 BIUHER
#* 9-2 FiH T LIRS I S5
*9-2. BitsH

¥ &

SNR = 91dB

THD < -110dB

LIPNERSETES < 100kHz
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12.1 HUEE

PACKAGE OUTLINE

RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
A% U
— __A
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59 1 —
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I | =g EXPOSED
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45 @ =r—-———— 1 =-—¢
D | J
) | -
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o 3/ ‘ C30
hnonnnannn] 1 L :
40 31 -
PIN 1 ID SYMM J 0.1 |C|A|B
(OPTIONAL) ¢ 40X 8:2 -— & 0.05@)
4219053/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RHA0040C

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

mrmﬁmgﬁm@“ ~~~~~~~ :
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" SOLDER MASK

" OPENING

‘\METAL UNDER
SOLDER MASK

OPENING

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4219053/A 09/2016

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
RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
. X (1.3) T‘7(15)TYPAAT (R0.05) TYP
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= (060650000 |

SYMM
¢

(5.8)

SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

69% PRINTED SOLDER COVERAGE BY AREA

EXPOSED PAD 41:

SCALE:15X

]
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N

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

OTES: (continued)

design recommendations.
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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 ©)
@ )
ADS9217RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9217
ADS9218RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9218
ADS9218RHAR.A Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9218
ADS9219RHAR Active Production VQFN (RHA) | 40 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9219
ADS9219RHAR.A Active Production VQFN (RHA) | 40 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9219
PADS9219RHAR Active Preproduction VQFN (RHA) | 40 4000 | LARGE T&R - Call Tl Call Tl -40 to 125
PADS9219RHAR.A Active Preproduction VQFN (RHA) | 40 4000 | LARGE T&R = Call Tl Call Tl -40 to 125

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

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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

I3 TEXAS
INSTRUMENTS
www.ti.com 4-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)
ADS9217RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
ADS9218RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
ADS9219RHAR VQFN RHA 40 4000 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 4-Jun-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

ADS9217RHAR VQFN RHA 40 2500 367.0 367.0 35.0
ADS9218RHAR VQFN RHA 40 2500 367.0 367.0 35.0
ADS9219RHAR VQFN RHA 40 4000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

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

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

4225870/A
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RHAO0040H

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD

FLATPACK - NO LEAD

u o
[(el o)

PIN 1 INDEX AREA—|

0.5
0.3
A

1
Al

DETAIL
OPTIONAL TERMINAL
TYPICAL
1
9

ﬂ 0.1)

SIDE WALL DETAIL

OPTIONAL M

2x[a5
11 20 Eﬁﬁgﬁi? PAD
|
oesh [ WUUUUUUUUY/ ],
?73 | -
., | d SEE SIDE WALL
) | - DETAIL
D a | ] Ssymm
=_ 1 __ __ L_ __ ___ L= —¢
LD | -
») | - 045+0.1
SEE TERMINAL =4 ‘ -
DETAIL D) ! -
3 ‘ 1
N 130
nnnannnnnal]® by
40 W 31 0.2
PIN 11D SYMM 0.1 |C|A|B
(OPTIONAL) ¢ 40X 8-2 - & 0.050)

(0.2) TYP —=] r

ETAL THICKNESS

N

!
u}

4219055/B 08/22/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RHAO040H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
Q4.5
SYMM
40 ¢ 31
mon 1000800080 ———
|
1
amanll | | 0
T o 5T
2
40X (0.25) [:E] | [q:] (4§)
(¢02)TYP*\%\E%\\ | E}i 1.27
VIA |
~O O O +=-
a1 | 4%$ (0.73)
szyM H | ) T (5.8)
_—— |- —-—- —_—t—-— - — - —-1— -
(1.46)
., 9P | o f
==d H B [
36X (0.5) \ |
T ‘ |
- | | D
| I { ‘ |
~a” | DBOGORR0G0 -
e 11 ! | ! 20
| (0.73) TYP —l=—+] |
| 4X (1.46) —«—J 4% (1.27) L ‘
- (5.8) 4
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X
0.07 MAX Tr— 0.07 MIN TT
ALL AROUND ALL AROUND
= SOLDER MASK
EXPOSED METAL METAL EXPOSEDMETAt‘ﬂﬁ\\ +//ﬁioPEMNG
T ~—SOLDER MASK T~ METAL UNDER
OPENING = SOLDER MASK

DEFINED

NON SOLDER MASK

SOLDER MASK

(PREFERRED)

SOLDER MASK DETAILS

DEFINED

4219055/B 08/22/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias und

er paste be filled, plugged or tented.

i

INSTRUMENTS
www.ti.com




RHAO0040H

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

40X (0. e)ﬁ E

9X (11.26)

r (1.46) TYP T

40X (0.25) T @
=

SYuM 1]

L . |

36X (0.5) |

| (R0.05) TYP
100paBooe
I ‘ — | [¢]30
o] \ D
! — +774*D.;j7,
O | O i OO [iﬁ Qa9
S R
1 | CD (58)
=3 |0 O———0 ol mn
== ‘ ==
B
‘ |
METAL BBE B i - __ Y

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:
70% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X

4219055/B 08/22/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

design recommendations.

IPC-7525 may have alternate

INSTRUMENTS
www.ti.com
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