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VDD_1V8 75 GND ~ 0.3 2.1 Y%
AVDD_5V 735 GND ~ 0.3 5.5 v
AINAP, AINAM, AINBP, AINBM %5 GND ~ GND - 0.3 AVDD_5V + 0.3 Y%
REFIO #5 REFM ~ REFM - 0.3 AVDD_5V +0.3 Y%
FUHIV AN GND ~ GND - 0.3 VDD_1V8 + 0.3 Y%
REFM 75 GND ~ 0.3 0.3 v
BIRE L ZRAEEOE L ~D AT B -10 10 mA
O IRIEE, T, -40 150 °C
PRI Teyg -60 150 °C
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ICHEL, g ~=Tor ) =
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(1) JEDEC ®ORF =4k JEP155 (2, 500V HBM TIIAE#D ESD B H 7 m A TL 2R /IEN WRE THHLHESITVET,
(2) JEDEC OR¥F=Arb JEP157 (2, 250V CDM TIHEHED ESD HEL 0B A TL AR BIEN IR THHEBEIN TWET,

6.3 ZACB Y B 1EHR
ADS921x
T A AE() RHA (VQFN) BAAT
40 v

Resa BEAT D 8 P~ D AT 25.8 °CIW
Reuc(top) BEAMMDr—A (L) ~OBHEHT 13.3 °CIW
Res BEETI R A~ DB 7.5 °C/W
Wit BEEHG Bl ~OFEE ST A—4 0.1 °C/W
Yis EA DD AR A~ DR T A—H 74 °C/W
ReJyc(pot) BEATNS A — A (i) ~DEHEHT 1.1 °CIW

(1) TERBEOERB O IIEDFEMICDOWTL, [FAERLLNIC Vo r—= P DBGE LT TV r—ay )= MeZIRU TS,
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6.4 HREERG
H & COBMEREFFAN (FRIFLRO72WOERD)
S GA—H \ FANEH BME e BokfE| B4

BIR

AVDD 5V |&EjJE AVDD_5V 7% GND ~ 4.75 5.25 \Y;

VDD_1V8 | &R VDD_1V8 7% GND ~ 1.75 1.8 1.85 \Y;

EWEF

VRer ADC ~DV7 7L R SE T 7L A 4.076 4.096 4.116 \Y;

7Trus Ah

ViN et A AINX(") 735 GND ~ Vem—1.6 Vem+ 16| V
(AINAP — AINAM) $5%

FSR TIVAI—)L ALY [6) -3.2 3.2 V
(AINBP — AINBM)
(AINAP + AINAM) / 2 35

Vem [RIAH A A8 pH () i6) Vemour — 0.07 Vemour + 0.07 \%
(AINBP + AINBM) / 2

b=z i)

Ta ] [ 3 -40 25 125| °C

(1) AINx &iZ, 777 AJ1D AINAP, AINAM, AINBP, AINBM Z45L %9,

@) ANFHIEEAMER AR 5L, ADC T FANRAT—F o LET,
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6.5 ESAIFNE

AVDD_5V =4.75V ~ 5.25V, VDD_1V8 = 1.75V ~ 1.85V, Wil Vrgr = 4.096V, i R AL—T "> (FRHZFLIBR DR RY), Ta = —
40°C ~ +125°C TOHR/IMEFBL O AE, Ta = 25°C TOLEAEH

R \ T BuME e Bkl W
7rasZ Ah
I ANFISAT R 0.1 nA
Ta=0°C~70°C 0.02
AT ST ZEFROERY 7 nA/°C
Ta =—40°C~125°C 0.1
DC H&tk
Sy e Iy =Rl 18 Bk
DNL Wy I 0.9 0.4 09| LSB
Ta=0°C ~ 70°C, §_XTOF /A% -1.125 +0.8 1.125| LSB
INL Ty B ——
Ta=-40°C ~ 125°C, T _XTDOF /A A -1.9 £0.8 19| LSB
V(os) ANS1A7 By EzEND +40 LSB
dVos/dT | A4 7By gzEnERY 7 1) 0.25 1| ppm/°C
Ge A () -0.05 +0.01 0.05| %FSR
dGegdT |7 AL RAZEDIREERELD 0.5 2| ppm/’C
AC Hitk
- fin = 2kHz 93 95.4
SINAD  |{35ExbMeis bt + bk dB
fin = 1MHz 94.3
SNR P fin = 2kHz 93.3 95.5 4BFS
fin = 1MHz 94.9
fin = 2kHz, ADS9217 LU ADS9218 -120
THD A A fin = 2kHz, ADS9219, 20MSPS -118 dB
fin = IMHz, T _THOF /A2 -104
i |fin = 2kHz 118
SFDR  [RFUTATY— ZAFIvr Loy dB
fin = 1MHz 104
afgk oA h—2 fin = 2kHz 120 dB
SMPL_CLKP ® > 2 /LK CMOS 71 0.3
TR—=F % Pu¥ v7 PSRMS
ST LVDS $o Vs sy 0.8
ADS9219 90
BW A #45KIE (—-3dB) ADS9218 90 MHz
ADS9217 45
NIV 7L R
Vrer @ E;Sfégg%i REFIO "> 0 1uF =704 T = 25°C 4092  4.096 41| v
MR ERY 7 6 20| ppm/°C
FEE—NHN S Y77
ADS9219 2.2 2.460 2.65
Vemout | [Al4HHY /) FEIE ADS9218 22 2.410 265 V
ADS9217 22 2385 2.65
H ) TR 0 5| WA
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6.5 ESIHVFE (FiX)

AVDD_5V =4.75V ~ 5.25V, VDD_1V8 = 1.75V ~ 1.85V. PN\ Vrer = 4.096V., it KA/ —7 vk (FRIZELERDZRNERY), Ta = —
40°C ~ +125°C TOR/MEIB IR KA, Tp = 25°C TOREHE(E

S$TA— \ 7 AR BoME LA RoclE|
LVDS L —X (SMPL_CLK)
AC #&r 100
V1H High LUV A (P-M) mV
DC #4 300
AC #& -100
VoL Low L~V A J)EE (P — M) mV
DC #&& -300
Viecm ATJ IR 0.5 1.2 1.4 \Y
LVDS Hi71 (CLKOUT, DOUTA, DOUTB)
Voboirr | 2B EE R_ =100Q 200 350 500 mV
Vocm )[R AR R_ =100Q 0.88 1.1 1.32 \Y
CMOS A7 (CS. SCLK, SDI)
ViL AJ) Low By L~yb 0.1 05 V
Vin AJI High moy7 L~ 1.3 VDD_1V8 \Y;
CMOS /7 (SDO)
VoL i) Low BVw 2 L~yL lo =200 pA > 0 0.4 \Y;
Von H 71 High roo 7 L)L lon = 200 pA v —*A 1.4 VDD_1V8 Vv
BIR
20MSPS O 2Z/L—7 i (ADS9219) 55 59
o 10MSPS D A/L—7 M (ADS9218) 33 40
lavop s5v |AVDD_5V /5D EJRE G mA
- 5MSPS M2/ —7 v ik (ADS9217) 20 24
INT—HTy 2
20MSPS D A/L—7 Nk (ADS9219) 103 110
R } 10MSPS D A/L—7 M (ADS9218) 70.5 89
lvop_1vs |VDD_1V8 MH DR AN mA
- 5MSPS M2 /L—7 M (ADS9217) 50 66
AVASY Sy g 2
(1) LRI 2B EREGE COEBAEEL TOET D, BERNHY 7 7L AL R 5T L0 TIEHIER A,
(2) FHIZINOEBIILDEEOLEITIEENTOERTA,
Copyright © 2025 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS PE) #55F 9

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


https://www.ti.com/jp
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/jp/lit/pdf/JAJSP59
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP59C&partnum=ADS9217
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

13 TEXAS

ADS9217, ADS9218, ADS9219 INSTRUMENTS
JAJSP59C — JANUARY 2023 — REVISED APRIL 2025 www.ti.comlja-jp
6.6 51X VIEH

AVDD 5V =4.75V ~ 5.25V, VDD_1V8 = 1.75V ~ 1.85V, Ml Vrer = 4.096V., H R A/L—F vk (FRZEERD/ROERY), Ta = —
40°C ~ +125°C TOH/IMEB LU KA, T = 25°C TOAEHE(E

/Ml BAfE| B

AN

ADS9219 7 20
feveLe o7V TR ADS9218 3.9 10|  MHz

ADS9217 3.9 5
teyeLe ADC VA 27 )V HE [ JE 1 1/ fcveLe s
tpL_smpLolk | TV Zay 7 Low EH] 04 06| tcvele
te_swpLoLk | TP 7L 27 High KEfH 0.4 06| tcycle
fok SCLK D KWK 10 MHz
tok Hes)y SCLK R & 1 100 ns
SPI #4370
thi_csz 7L 1§ CS High 220 ns
ter_ck SCLK High IFffx] 0.48 0.52 tork
teL_ck SCLK Low i 0.48 0.52 tork
ty csck b7 7 CS v H FANLEAID SCLK Db LAY Ty ET 20 ns
tsu_ckoi Ty b7y FHi 8Dl T — X 5 BxIEd S SCLK 3 b EA =y P ET 10 ns
tht_ckpi A—/VRIER: SCLK 32h Y=o SDI TOXtInd 27 — 2G4 ET 5 ns
ta_ckes PEIERFR e % 0D SCLK 325 Ty P75 CS Sih ESET 5 ns
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6.7 AAM wF UM

AVDD_5V =4.75V ~ 5.25V, VDD_1V8 = 1.75V ~ 1.85V, Wil Vrgr = 4.096V, i K A/L—T "> ) (FRHZFLIBR DR RY), Ta = —
40°C ~ +125°C TOR/MEFB LR ANE, Ta = 25°C TOREHEE

R T /Ml BAME| W
ey
tpy FRAAD T —T T W] | | 25| ms
LVDS 5¥—& A F—T=A R
trr NASH LS 50Q (rik T A& = 600 ps
20mm, #H R, =
ter ASEWAULIS! 100Q. C, = 1pF 600 ps
ADS9219 50
teveLe P AV T a7 fEH ADS9218 100 ns
ADS9217 200
toeik say 77 4.167 ns
Iayy Fa—T 4 FAIN 45 55 %
ty_bcLkoo %EEEE%CLKP H EBOBERILT ST | gpR E—F -0.35 0.35 ns

¢ FEfA 72> :DCLKP 326 _EA0NS3tGT
off_ DCLKDO_r 67‘*‘5%@]i‘(

47y : DCLKP 326 F2N035 % s
BT —HATRNET

¢ IR AE : SMPL_CLK 75 F 23076 t N
FD DCLKP 7% E/RDET DCLK

WFRIAEAE : SMPL_CLK |Z#3 s =71 —

DDR &—F tpck/ 4 —0.35 tpck/ 4 + 0.35 ns

tOff_DCLKDO_f DDR &—F tDCLK/ 4-0.35 tDCLK/ 4+0.35 ns

(PUSMPLCLK | =+ i1y /e, ADC F— AT EC e
MR AE . 5 — & 1D MSB 12X 95N

tar (M . 3 12
LAT F VB VRAE ”
SPI # A3
¢ REMEEAE : 8 [] H @ SCLK 3.6 EAND =i 30 ns
den_CKDO 5 SDO A& T
) FEREELE : 24 [A] B @ SCLK 3ih A=y 30 ns
dz_CKDO 7235 SDO MNA AL E—H L AT/ HET
¢ REFHJIEAE : SCLK L fh— > 735 SDO TOXf 30 ns
¢-cKoo BT BT —SABET
¢ A—/LRIE] : SCLK B>’ 5 SDO ¢ 2 ns
ht_CKDO DHIOT —RENET

(1) T=2HO AT ORI DN, ADC V27V 2z 2 A Tre 7 ay B L TIZE N,
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6.891XJH
Sample N
i< tPH_sMPLCLKC Fi: tpL_smpLCLK Fi
| | !
SMPL_CLK _/ ' /
|
le !

|
|
L | | :
: |< : 6 X tpeLic =| tDCLK_" |
I : | |
FCLKP - P [
FCLKM | /. |
o by
toﬂ_DCLKDO_r_’| i"’l‘toﬁ_DCLKDOJ
| |

ADC A Data

DOUTAP —
DOUTAM
DOUTBP — -
DOUTBM _
| |
—
6-1.LVDS 7—#% 4 % —T x4 X :21—2DDR
Sample N
IA 1. Ll‘ 1 LI
|‘ {PH_SMPLCLK’ V|‘ PL_SMPLCLK Vl
| | :
SMPL_CLK —/ \ i
|
|A 1, ! -
I‘ CYCLE >
tep
I I
DCLKP ' / /
" 17 1
DCLKM 1 2 3 12 13 14 j 15 ! 16 ! 22 23 24
! |
I< 12 X tociic ?i ! F_IDCLK_’{
| |
|
FCLKP — [
FCLKM |
I |
Il !
>||<_ta_DCLKDo
| 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 ADCA ADC A ADC A
T
|
|
|
| ADC B Data
DOUTBP — , D23 D22 D12 D11 D10 D9 D8 D2 D1 Do
DOUTBM | ADCB ADC B ADC B ADC B ADC B ADC B ADC B ADC B ADC B ADC B
i
—
®6-2.LVDS T—% A 4 —TxA4RX:2—> SDR
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Sample N
i: tPH_smPLCLK #i: tpL_smPLCLKC >
| | !
SMPL_CLK \ y—
i ’. \ I
|‘ ! |-
|~ cvcu:

DCLKP —
DCLKM !
|
I
|<—‘—6 X tDCLK4’| ! |<—tDcu<
I L
/ o \ [
|
! |
|
toft_pcLKDO, r_’| I‘ )‘ |<—‘0" DCLKDO, f |
I
|
I f—
DOUTAP — D D D D D D
DOUTAM 23 22 21 20 11 10 23 22 21 20 19 5 4 3 2 1 19 _

ADC A Data :i: ADC B Data :i

FCLKP —

|
|
|
|
|
|
|
FCLKM |

6-3.LVDS =4 A ¥ =T 14X :1L—=2DDR

Sample N

i: tpH_smpLCLKC #i: tpL_smpLCLK #i

i i

| ! :
SMPL_CLK f \ i

|

IA »

|‘ CYCLE Lad

DCLKP —
}‘71 2x tDCLK—>| tDCLW’{
FCLKP —
FCLKM :

t4_pcLkpo
»‘ ADC A Data ADC B Data

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

E6-4.LVDS =% A ¥ —7 14X :1b—>SDR

Vorr = (OUT+) — -OUT)

—Vop

6-5. LVDS HhER
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’1_’_thi7()$
|
cs Ly &. ;,!_
|

*Ttdfcsw tdcmsﬁ
. 1 1
| | | |

SCLK 14 u 1 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 !

X 6-6. #8R% SPI

‘P‘ tsu_SYNC_SMPLCLK
i

SMPL_SYNC

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

K 6-7. SMPL_SYNC # A =4

Sample Data MSB for
N Sample N

[—t3_smpL_pata—P

FCLKP — :
FCLKM 5
[«——Delay e

tLAT

1. FHZOWTCL, TADC #2722 2 2 A7) v a5 R TLIEE,

K68 YTV G TyIhoxddr—4 MSBEAY LI 5%ET
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6.9 KRMIFMHE : TRXTOTFNA X
Ta =25°C. AVDD_5V = 5V, VDD_1V8 = 1.8V, M Vrer = 4.096V, kAL —7 b (FHZFRIE DR RD)

3 0.04
0 A 0.03
B N 0.02
6 .
& -9 \ E 0.01
c \ S
k=2 \ 8
o -12 \ < 0
] \ 1\ 5
£ -15 \ \ 5 -0.01 = e ——
E 18 c ——
< S -0.02
-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)
6-9. RFRMA 7 F OS5 AN #iEIE 6-10. ' VEELBELOBRE
10 1.5 T
1.3 | = Maximum === Minimum I
7.5 1.1
/’ m 0.9 e
5 S —
@ 25 = 0.5
= 5 03
'g 0 A 2 o1
v L~ S -0.1
I Z -03
3":’ -2.5 T 05 '//—\
N £ o9 T~
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)
6-11. ATty MRELRE L DR 6-12. INL &REEE DBEfR
0.75 98 -80
- SNR
- SINAD
% 0.5 _ 97 — THD -90
m
= z ~—
2 025 <o: 96 -100
© —_
4059 (% \\ g
E 0 = 95 —— 110 &
4 (4 I T
© @ — =
£ -0.25 e — S o — ™~ 120
: z
e &
a .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) Te mperature (°C)
6-13. DNL &iRBEE DBafR 6-14. {SEx4E k. SINAD. THD &BEEL DR
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6.9 fARIVFYE : ITRTDT/NA R (K2X)

Ta=25°C. AVDD_5V = 5V, VDD_1V8 = 1.8V, M Vrer = 4.096V., i kAL —7 ' b (RHICFRIE D72V RD)

4.1 25
1 curve per device — ADS9219
| > 2475 \\ —— ADS9218
4.0975 —] —— I —— ADS9217
~ NN 2.45 P~y —
|— NN ~—
__.—-%/ B ~ N . ~ ~——
S 4.005 4 —_—rr S 2425 - L
= : 7_7 — — g T~ \ \\
8 L =y — N 3 24 ~~
w ’é gl e \\ = \
@ 4.0925 7 = - O 5375 N
\ > 2 N
// N 235 \‘ \\
4.00 A2 S
2.325 —
~
4.0875 23
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°) Temperature (°C)
6-15. REFIO EE&iBE L DB 6-16. VCMOUT EE & BE L DBIfR
65
110
60
55 100
50 20
E 45 E 80
= 40 2
>
o 35 = 70
e =)
= 30 = 60
25 50
20
15 F— 40 I
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 & L:RE & DBk 6-18. VDD_1V8 A L REE & DBk

16

BHEHZBTT 57— o2 (DB R B BPE) 315
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6.10 X =JA9451E . ADS9219
Ta=25°C, AVDD 5V =5V, VDD_1V8 = 1.8V, 4Nt Vrer = 4.096V, fix KA/ —7" b (FRIZFLIR D72 RD)

1 0.4
0.8 03
-~ 0.6 o
@ 4 o2 |
= 04 =
£ 02 b 5 01
3] £
£ o0 T 0
S =z
z 02 | s 0.1
S 04 5 02
- o -0.
< 06 =
08 -0.3
-1 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
FEYE INL = £0.4LSB 5% DNL = +0.4LSB
6-19. #R%E INL 6-20. 4 DNL
0 0
-30 -30
7 @ -60
o o
k=2 =
L 90 2 -9
£ 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 DIEHE FFT 6-22. fiy = 100kHz DEHE FFT
0
-30
@ 60
g
2 90
2
=
E 120
-150 H
-180
05 1 2345710 20 50 100200 1000 10000
Frequency (kHz)
fin = TMHz, SNR = 94.9dBFS, THD = -104.2dB
6-23. fiy = 1MHz DERHE FFT
Copyright © 2025 Texas Instruments Incorporated BHEH BT T2 71— N2 (ZE kO Ad) 225 17

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


https://www.ti.com/jp
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/jp/lit/pdf/JAJSP59
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP59C&partnum=ADS9217
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

ADS9217, ADS9218, ADS9219
JAJSP59C — JANUARY 2023 — REVISED APRIL 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.11 (X FRAV4S1E - ADS9218

Ta =25°C. AVDD_5V = 5V, VDD_1V8 = 1.8V, M Vrer = 4.096V, kAL —7 b (FHZFRIE DR ED)

0.75 0.4
0.3
—~ 045 )
@ 2 02
:l’ >
z H
5 0.15 g
£ =
5 2
Z -0.15 =
s z
(=] [}
o} )
< .045 E
0.75 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
FE%E INL = +0.6LSB 1= %E DNL = £0.4LSB
6-24. FR%E INL 6-25. R DNL
0 0
-30 -30
@ -60 o -60
o o
z =
L 90 2 -9
2 2
g g
£ 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 fin = 100kHz, SNR = 95.5dBFS, THD =-118.2dB
6-26. fiy = 2kHz DIEAE FFT 6-27. fiy = 100kHz DEHE FFT
0 1200 —
1100
-30 1000 —
900
®» -60 @ 800
g £ 700
g 90 5 600 — | [
=2 o
EL E 500
E 120 Z 400
300 | .
-150 200
100
-180 0 T — T
05 1 2 345710 2030 50 100 200 5001000 5000 coramswd~odo

Frequency (kHz)
fin = 1IMHz, SNR = 95dBFS, THD = -106dB

6-28. fiy = 1MHz DIRLE FFT

1 1

o&oor\ualov

— o T
'

fRa~
Output Code (LSB)
IR 7E = 1.63LSB

6-29.DC AR IS A

18 BHHCT 57— (ZE BRI Sbtd) 205

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ADS9217 ADS9218 ADS9219

English Data Sheet: SBASA74


https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/jp/lit/pdf/JAJSP59
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP59C&partnum=ADS9217
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

I,

TEXAS
INSTRUMENTS

www.ti.com/ja-jp

ADS9217, ADS9218, ADS9219
JAJSP59C — JANUARY 2023 — REVISED APRIL 2025

6.12 X JA9451E . ADS9217
Ta=25°C, AVDD_5V =5V, VDD_1V8 = 1.8V, panals VRer = 4.096V, KAV —Twh (%L:?Eifﬁ@fgb MRD)

0.75 0.4
__ o3
~ 045 o
@ ? 02
:l’ >
= £
T 015 3
3 £
= s
o =2
Z -0.15 =
s 2
oD [
k) 9
£ .045 =
0.75 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
FEYE INL = £0.6LSB 5% DNL = +0.4LSB
6-30. #R%E INL 6-31. i DNL
0 0
-30 -30
@ 60 o -60
o o
z z
3 90 2 -9
£ 120 £ 120
-150 -150
-180 -180
05 1 2345710 2030 50 100 200 5001000 3000 05 1 2345710 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 DIEHE FFT 6-33. fiy = 100kHz DE4E FFT
0 1000 L L L L L L L L L L L L L L L L L
900
-30
800
@ 60 , 700 ]
g I 600
o —
é -90 g 500
= E 400
£ 120 = o
< Z 300
-150 200 ]
100 ]
-180 0 L
05 1 2 345710 2030 50 100 200 5001000 3000 ooonvw s o g ro -a'n'vwo'nw oo
Frequency (kHz) ' ADC Output Code (LSB)
fin = 1MHz. SNR = 94.9dBFS. THD = —103.5dB YRS = 1.61LSB
6-34. fiy = 1MHz DEELE FFT 6-35.DC AAER NISA
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7 SFHAEHBH

71 =

ADS921x iX, 18 Bk, 20MSPS/F ¥ /v, T 27 /v Fr /b RKEH 7Y 7 0 AID 2 3—4 (ADC) T,
ADS921x 1%, ADC AIT@EALE—H A Ny T 7 (EEVT 7L A VT 7L A Ny 77 [AMEEEN Ny 7 7%
WL TV ES, ADS9219 (3, =R —Z 2887 T s A5 5& YR —rLET, ADC ADONy 773 AREALT
P U =R REL SN TOET,

TFaZ AJHEED DC L~UL ST hDF=DIZ . ZOTF A AZEFREE R 13y 7722 TWOET, BREEIZ. N
U7 7L R X7 7O BARSIVET, BHBIMEINA L, (AINAP-AINAM) £ & (AINBP-AINBM) £ D
MDA SNV TV 7SN ET, ADS921x (X, SMPL_CLKP v'> D27y AN %4 L CA#ZBIIEL £,

20MSPS/F v )V TOEIER:, ADS921x O EE J11Zi9 0> 230mW/F v /L T9, ZHZiEk, ADC ASZRIT
D7 PIEEENNE ENET, YUT IV LVDS (SLVDS) T V4 A H—T 2 ARZED | FRL AT IR, ZA7
Tr—bUxTEEFRIL Wy S EETT L ZAV—TF v R— L ET,

7T2H#ETOYIR
AVDD_5V VDD_1V8 REFIO SMPL_CLK
O O O—0
AINAP SAR
ADC R ) DOUTA
AINAM A * —
~ - > YN\ [
Mixer Serial DCLK
VCMOUT 2.4V 4.096V ——+o LVDS
C | 4.096V | »[ NCO Data FCLK
Interface
AINBP SAR ! *N\ L
ADC . > O pouTB
AINBM B
| Configuration Registers |<— Tergzi;itf re
o S L L L
A4 " S " J
GND CS SCLK sblI  SDO
20 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated
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7.3 HRBESREA
7.3.1 7FOLAH

ADS921x IZ. AC & & DC fEE o o= T s A1z R—rL TWEd, 7Fas AJ1D AT FEEEEN
VCMOUT B> DEEL L E— BT 52 2R L ET, [} 7-1 12, T /A ADZAAT) Fy T — 7 DV RS TOE

B

7.3.2 7O A Hi#EkENE

AVDD_5V .
22 pF ¢
20
060
AINAP
AINBP  © VWV
AINAM 060 APC
AINBM © Wy
20
A 4 22 pF
AVDD_5V

-

71. ElANFRY b7—2

(2. ADS921x T /A A T 7IVDT FuZ g K AT HBIE A RS T E S, 3dB OFF IR I%, ADS9219 &
ADS9218 Ti% 90MHz, ADS9217 TlX 45MHz T,

7.3.3 ADC D=ZEHH

ADS921x I, £3.2V O ZEE A S #EiEZ R —FLET, 18 B vk OEHT — 2T AL —b N FVEIT ATV 2
OHFHRTHASNET, £ 7T-1 ITRSNTOVAISIC, HIa—ROBRIZT N TOT ey Frp TRUTT,
LA TRLA 0xOD @ DATA_FORMAT 74— A REEHAL T, HAia—RD7—<v btk L £3, ADC DO
fre >k (LSB) (X, 1LSB = 6.4V / 2 18 CTiEfan x4,

xR 71. EESN
— S ] /)
AHBIE B 2 DEEFRO ADC HH | VT *j’f’ﬁ”’ HRI
<-3.2V + 1LSB BDT VA —)L a—R 0x20000 0x00000
0oV + 1LSB SyRa—RK 0x00000 Ox1FFFF
> 3.2V -1LSB EOT7NVAYr—)L a—R Ox1FFFF Ox3FFFF
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7.3.4 BEZFE

ADS921x (X, @R E TIRRUZ FDEHEV 7 7L A% T SA AN L TWET,

8 DIRT p—~ A EDITIE

10pF OETIv7 NARR a7 %% REFIO B AZHEEL T, WU 7 7L R JARETANZ) T LET (K 7-2
5, X 7-3 1R T L9102, REFIO B3N 7 7L U AB e SIVE T, MV 7 7L R 3 5L &1E, IR
D2 ODFATTarOWT TR 7 7L U ABEE L ET,
SPI Z4ER LE T (SPI_EN Y = B¥v 7 1), LYRK X7 1 OFRLA 0xC1 1= PD_REF = 1b ##XiALE

‘a_o

SDI/EXTREF £ (SPI_EN &> = rw 7 0) ZfEHL E3, 7 AF U k$ta i HL T SDI/EXTREF B> amyy

7 O a\—&hl\’:‘Eﬂbi‘g‘o

AVDD_5V
)

REFIO

ADC REF <+——¢ C

1kQ

PD_REF =0
User register bit
4.096 V

C

REFM

GND

External capacitor

10 uF  for reference

l.

72. AU 77 L REBE

noise reduction

AVDD_5V

ADC REF « [

PD_REF =1
User register bit
4.096 V

K 7-3. ASRBAEEE

REFIO

REFM

GND

_[10uF

W GND

REF7040

22
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7.3.5 BEt Y

ADS921x IZi%, TAAAANERDIREZ R ETH-0D 10 EOIRE RSN TWET, £ 7-2 IS T
WAL= AT, SPI TIRER YO hZEFHAHLET, ADC 7 —4 Ao X —7 oA AELFET, VWO T
BEX Y OTFT —25HAHTIENTEET,

T OB, 1 THEAESNLET,

Temperature = —85.0172 + (10 bit output x 0.24918) °C

R72. mELYHNERAHT TR

(1)

LUREZ TRV VIRF N UiiEN g%
0x90 1 0x4000 LIRS e EEIA TR 7%“\/% 0x91 DIRE L4 HH%u
—RFLET
0x91 1 10 E"mﬁff‘/ﬁ 7 W A OL YRS E A L £
0x90 1 0x0000 EBXRBRLUAS

7.3.6 7—2Z DFH4E

ADS921x L. ADC 7H D HURE B SE¥ k%

S

1797

SA—ay TANEENELTWET, T —Z Ot Te
LT LMK FLET, # 7-3 1%, ADC HHELZE B MEELBIT OSR LIkEEL-HDTY,
7-4 DFHUCICEAE B HEE o Fid, A— =P VT L —NIKRS T AL P AZ R EE R L TCOET,

x7-3. (EBEXMFTLLE OSR & DRAR

OSR {5 5-XHES bk (dBFS) ADC H/jiREE
1 95.5 feveLe
2 98.1 fovoLe / 2
100.6 fovoLe / 4
102.9 fovoLe /8
16 104.8 fovoLe / 16
RT7-4.0SROVIRY Ty TRE
A BE—T AR E—F"
FYA—vay LVIORE
21— SDR X0 DDR@ 11— SDR X0 DDRO)
CLK3 (0xC5[9)) 1
DATA_LANES = 5 /=13 7 D44 :0 OSR=2M58:0
OSR_INIT1 (0xCo[11:10) DATA_LANES = 0 %713 2 D441 OSR=4.8.16 DH1
_ LEL /N .
OSR_INIT2 (0xCA[5:4]) 2 OSgS:FZ\‘SZ\ ?é’@;g%: )
OSR e OSR =2 OHAr:0
OSR_INIT3 (0xC4[1) ! OSR =4, 8, 16 DEI{1:1
OSR_EN (0x0D[6]) 1 1
R=2 D4
OSR_RD (0xC5[6:5)) ! OSR= 4,816 A1
, OSR (0x0D[5:2]) 0 0
OSR_CLK (0xCO[9:7]) 0 0
A OSR (0x0D[5:2]) 1 1
OSR_CLK (0xCO[9:7]) 4 0
. OSR (0x0D[5:2]) 2 2
OSR_CLK (0xC0[9:7]) 5 4
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K74 0SROUVPRY Ty THRE (fix)

) B =Tz AR T—F
FVA—=ay LIORE
21— SDR X0 DDR® 11— SDR XUt DDR®)
" OSR (0x0D[5:2]) 3 3
OSR_CLK (0xCO0[9:7]) 6 5

(1)  DATA_LANES OHERIC DT, # 7-7 BLU % 7-8 #BIL TS,
(2) ADS9217 %, T_RCOF —# A2 B —T AR T—REf2TOET,
(3) ADS9217 |\ZiLis SN EH A,

M 7-4 IZRENTNDHEHT, SMPL_SYNC B2 D/ /LR IZED, Ty A—vay TNy hEnE1,
SMPL_SYNC D/ VAL, TV A—ay TR 3586 #50 ADS921x 7 A AZ[RHILF5,

SMPL_SYNC ’ \

SMPL_CLK

S$1 S2 S3 S4 S5 S6 87 S8 S9 $10 SN S12 S$13 S14 S15  S16 $17 $18  s19 S20 s21
| / | | ! | | | | / / | / \ / {

Szgﬁ?:ﬁtsnf%ryz N X invalid data X (81+82)/2 X (S3+84)/2 X (S5+86)/2 X (S7+88)/2 X(SQ+S10)/2X(S11 +S12)/2X(S13+S14)/2X(S15+S16)/2X(SW7+S18)/2
ADC Data for A

Decimation by 4 N X invalid data X (S1+S2+S3+84)/2 X (S5+S6+S7+8S8)/4 X (S9 +810+S11+812)/4 X (S13+S14+S7+S8)/4
ggccim[)aaltsnfobry 8 N X invalid data x (S1+82+...+88)/8 X (S9+S10+...+816)/8
ggcci:n?aat:ca);cgy 16 N X invalid data x (S1+S2+...+816)/16

74 FoA=avICkBT—49HH

7.3.7 T8N 0> J2/N—F

ADS921x 121X, LA TRL A Fbh ~ Feh IZLo TS NAA L ar OF L F o7 DT o4 2754 (DDC)
WEFNTNET, K 7-5 ITRSNTNWAHENIZ, DDC IZIXT VXL x50 E 24 ©y FOEEH IR IR (NCO) 28N
RSN TWET, T UL %9 E, ADC H 5 —#E NCO tH AW DB MEIR A2 KRB T5 24 B | BLIW
Q HHEAKRLET, ADC DT ¥ /UL, T VXN IF V0T NEIN 24 EvhO | BLOYQ HNZxIGT5 48 &
v D EERLET,

SMPL_CLK
)
7
SAR
ADC | N=0,2 4,8 16 —(O DOUTA
A
YN\ P
48 bit { 1[23:0], Q[23:0]} Serial DCLK
LVDS
» NCO Data FCLK
Interface
48 bit { 1[23:0], Q[23:07}
SAR *N \ —P
ADC | O pouTB
B N=0,24,8,16

B75. 7290 AVN—YEFERTEHLEEDT—F KX
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NCO % ADC A & ADC B il /5 T, 2 2 THHLS NCO O /A k1%, NCO _FREQUENCY L¥ 24
(7RL-2 OXFD 351108 OXFE ) 24 L CHERR L £

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

NCO ® /I fHIE, SMPL_SYNC E A SV AZEINNT 52Ty hSET (M 6-7 25 M), 3 3 BLO £ 7-5
RSN TVSLESNC, NCO H D FIEINIHEIE, NCO _PHASE L 2% (7KL % OXFC 51T} OxFD) %4 i L CH
REIET,

NCO_PHASE[23:0] = (% x 224)& 0XFFFFFQ 3)
2 7-5. NCO D#HANTHE
NCO_PHASE[23:0] A
0x000000 0
OX7FFFFO -
OXFFFFFO 2m

DDC T, 7 A—var A7k 2, 4, 8, £7/21% 16 L ET . % 7-6 12, DDC /& T 2 A= ar THLVAZD
FERC N REITOVET,
£ 7-6.DDC DT A—2 3 VBE
FUA—Tay LIORE
OSR_EN (0x0D[6])
2 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])
CLK3 (0xC5[9])
OSR_INIT1 (0xC0[11:10])
OSR_INIT2 (0xC4[5:4])
OSR_INIT3 (0xC4[1])
OSR_EN (0x0D[6])
OSR_RD (0xC5[6:5])
4 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])
8 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])
16 OSR (0x0D[5:2]
OSR_CLK (0xC0[9:7])

T VA=A ARE 4, 8, 16 DILEHE

a|lw| AN aa|oo -~
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7.387—8 128 —211X

ADS921x X E#7e VT /L LVDS 7 —H% A2 —T 2 A A% T, 2 L—r b1 L—rOF —ZHIiA 7 varn
HVET, BANL, T —F 7L —AlEE, 20 EvhEEIE 24 By, LU0 F—# L—] (SDR) BLUOF 7L F
—% L—] (DDR) E—R CHERR L £7, # 7-7 L 5 7-8 DMk,

F 77 BEOY £ 7-8 IZFHHAIN TWBINNT, DL TR 70— )VRIZEZATENZ INIT_1 VURAY 74— VR
E‘Zl./i—g—o

£ 7-7.ADS9217 DEATF—F AV F—T A ADVZRY v THE

i:zmg F—2L | HAL— INIT_1 DA;QELA DAT.I'.‘\E—RA CLK1 CLK2 CLK3 CLK4 CLK5 CLK6
(Eoh) —F 2 0x04[3:0] | 4 2[2:0] | 0xC1[8] 0xCO[12] | 0xC1[0] | 0xC5[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
% 7-8. ADS9219 & ADS9218 DHNT—F A VI —T A RADVIRY T v TH/RE
i:zmg F—ZL | HAhr— | INIT_1 DA;ég"A DAT;“E—RA CLK1 CLK2 CLK3 CLK4 CLK5 CLK6
1) —F v 0x04[3:0] 0x12[2:0] | 0xC1[8] 0xCO[12] | 0xC1[0] | 0xC5[9] |0xC5[3:2]| OxFB[1] |0x1C[7:6]
20 SDR 1 - e
20 SDR 2 - e
20 DDR 1 - FEXTIE
20 DDR 2 - RIS
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 (X, ADC #> 7V w2 SMPL_CLK D5 CTh5H7T —% /vy DCLK KL £3, 7 —% /ay”
L, T2 — B (1 2L 2), F—F TL—Alg, F—F L—NILo TRARVET, TF—% 7L —AIE
120 By hEid 24 BT, 5 —#L—hE SDR %£721% DDR T, X 4 T, DCLK O EAFHELET, #£ 7-9
2 T =2 7ay VRO ATREZRE DV RS TOET,

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

DCLK speed = Data Lanes (1 or 2) X Data Rate(SDR = 1, DDR = 2)

x SMPL_CLK 4)
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£79.7—% /0Oy % (DCLK) EE

ADC F¥/ ?%i; ;\TA (?= Sﬁ;;\ 2h= HAL— ) SMP;—:%-K ES (SMII:’)I?_L(I:(LK = (SMIELC_LCKLK = (SMPDI?_LC':(LK =
DDR) 5MHz) 10MHz) 20MHz)
1 48 240MHz — —
1 2 24 120MHz ) )
2 , 1 24 120MHz 240MHz 480MHz
) 2 12 60MHz 120MHz 240MHz
1 40 200MHz E) e
1 2 20 100MHz E) e
20 1 20 100MHz E) T
2 2 10 50MHz e T

LVDS H 717 —#&Zvy 7%, 600MHz ETOEENBESN TOET, JOE Bl I3 R —rSh g A,

ADS9219 BXWADS9218 DA 1 L—rDFT —ZH X, T —2 LN TN A OB R—rashEd, T —2DO B vrvar
AL TSN,

ADS9219 F7-1% ADS9218 Tit. 20 EvhDF —% 7L — AEIZHR— S TOER A,

(1)
)

(3)
7.3.81 F—% 7L —AIF

7-6 I RSN TWAEHIT, ADS921x (£ 24 B REBLN 20 B DF —& T —AgA 7 a2 R— LTV E
T, F—H T —AIEERIR T 5121, TRL R 0x12 @ DATA_WIDTH 74— RERERRLE S, T 74k H 57—
K7L —AEIL 24 £ Cd, ADC O3 fREEIZ 18 Bk T, 20 EwvhTERENET,

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]

A 4

A

DATA_WIDTH = 0 (20-bit)

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 4

DATA_WIDTH =1 (24-bit)

A

X 7-6. 7—% 7 L—ARDEE

7.3.82ADC HAhTF—% S ¥3ALH—

ADS921x IZiX, T —# N T <A —RHVET, B> TWDHEA | ADC Z#il Fixe sy ML O PEf R
il (XOR) &720 &9, X 7-7 12, 2D LEH7% XOR EMEOR B RmENTWET, BHafER (X 7-9) @ LSB /-ix
XOR_PRBS E' vk (T 74/L8) W iunsy ADC 7—# ) (K 7-8) 1[ZiBm&ivEd, ADC £ HiikEF o LSB &
XOR_PRBS (%, 1 £72i% 0 OfHENBFEL TT, XOR EEDOFER ADS921x oD 7 —Z M IITT ¥ MuEivE
T T —H A HE—T 2 AR ETTUH MESNTREREEETHZEICEVRET LT TR "YU R, 7Fhes AJE
JELIIAREIL CWER A, ZOBEMBIEREIZED, PCB LATURNCT TR Ny ANRR/NBICIIZ bW e (T, 7
—Zifipkd ADC O 7 FaZ PEREE DO T4 i/ NRICIZ 52 LN TEET,
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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. Ev MEARID XOR BHE

MSB (bit 19) bit2 bit 1 LSB (bit 0)
ADC A Output 18 bit (MSB aligned) ADC A conversion result gg UiED%—_E\I[-I(-)]S—
ADC B Output 18 bit (MSB aligned) ADC B conversion result gg Ui%%—_%l[-g]s—
< DATA_WIDTH =0 (20-bit) »
MSB (bit 23) bit 6 bit5 LSB (bit 0)
ADC A Output 18 bit (MSB aligned) ADC A conversion result gg USER_BITS_ADC_A[4:0]
ADC B Output 18 bit (MSB aligned) ADC B conversion result Eg USER_BITS_ADC_B[4:0]
< DATA_WIDTH =1 (24-bit) >
7-8. PRBS XOR DBREIBZEDT —4 7 L — ARDHER
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) >
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]
< DATA_WIDTH =1 (24-bit) »
£ 7-9. LSB XOR NAMRIBEDT—% 7 L — AIRDHERL
7.3.8.3 #E¥ D ADC DFEH

%5 3% ADS921x 7 /SAAD SMPL_CLK v 3ki@tr 7 U7 7ay 7 CHREILES, 4 ADC @ SMPL_CLK @
[FC PCB & —rRafi LT, ADC AMBD Iy 7 /SSADZAIL T2 — B ST ET,

WERT S A—ay TN 2T 5EI2, SMPL_SYNC B2 %4 i L T % ADC Z[AL£4, SMPL_SYNC
L, BTV T ray Y DNIH TRy DIl o Ty F S ET, SMPL_SYNC O/ VL AIX, W T v A—Tay
TANEEEYRUET,

28 BRHT BT — RN 2 (DR B bt B
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7384F—9 AVI—TTAADTAI 18—

ADS921X L, T —H AL A —T 2 A ADT N\ LRFED TR ANCHE A SN ET AR 3% —2 (1K 7-10) 22
FHTFOUN P A BERAET, ST ORI HLY

WET, TAR 2 —0%, ADC 17 — 25 HRE R
AH TRLA 0x13 ~ OX1B 2528 T, T AN RE—U B[N LET,

7 7-10 12, ADS921x THR—FIILTNDT AR RF— U AIRENTNE T,

Register gt 15 Bit8  Bit7 Bit0
Address
0x13 ADC A Test Pattern Control Register *
Test Patterns for
0x14 TPO_A LSB ADCA
I-e Fixed Pattern {TPO}
0x15 TP1_A LSB MSB TPO_A « Digital ramp
o Alternating {TPO, TP1}
0x16 MSB TP1_A
v
0x18 ADC B Test Pattern Control Register 1
Test Patterns for
0x19 TPO_B LSB ADC B
I-e Fixed Pattern {TPO}
0x1A TP1_B LSB MSB TPO_B « Digital ramp
o Alternating {TPO, TP1}
0x1B MSB TP1_B
v
710. TR NRG—2DUIPRE NV Y
RT710. TR b /89— H8RK
TP_EN_CHA TP_MODE_CHA s
ADC 17 TP_EN_CHB TP_MODE_CHB B R
ADC Z: #aif 5 0
. ADC A=TPO_A
[HE /S — 1 (S [RENS—2 ADG B = TPO B
s - o e _ - =SSR TT
FTIUHN T 1 2 TS T ﬁgg g _ ;jg;v ;jz
— o e P o ADCA=TPO_A. TP1_A
FAN F =L DI AR 1 3 RAFRpAH= | R TP B
*E

1. 2 OOMSILT=F v /)L ZL—7F ADC A & ADC B OF Ak NEZ—L AR LET,

7.3.8.4.1 BE/ N —>

ADC (%, ZhZ4 ADC A 5L ADC B 7—#DfRbviz, TPO_A BLU TPO_B LY AX|Z

CEHALET,

« TPO_A & TPO_B OF Ak /34— %t L £T
« TP_EN_A=1,TP_MODE_A=0 (7KL%=0x13), TP_EN_B = 1, TP_MODE_B = 0 (7KL % = 0x18) |Zi% &

LET

7.3.842KFT X /N —>

ADC (I, #1141 ADC A & ADC B 7 —#D 0z, TPO_A, TP1_A LT TPO_B, TP1_B LY AXTE

RHT AN =L ET,
« TPO_A.TP1_A.TPO B, TP1 B OF Ak N2 —L AL £
« TP_EN_A=1,TP_MODE_A=3(7FL-2=0x13), TP_EN_B =1, TP_MODE_B =3 (7KL % = 0x18) IZ#& &

LET

SN[ EH—

EIhiz

Copyright © 2025 Texas Instruments Incorporated

BHEHIB 57— F w2 (2

Product Folder Links: ADS9217 ADS9218 ADS9219

IR RB R ) K

29

English Data Sheet: SBASA74


https://www.ti.com/jp
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/jp/lit/pdf/JAJSP59
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP59C&partnum=ADS9217
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

13 TEXAS

ADS9217, ADS9218, ADS9219 INSTRUMENTS
JAJSP59C — JANUARY 2023 — REVISED APRIL 2025 www.ti.com/ja-jp

7.3.843 785N 57

ADC (X, ADC A BLU ADC B ¥—4#Dfbhic, 7V Fv7ExEh<Ei RAMP_INC_ A BLIW

RAMP_INC_B LY AZ THRESNIZA L ZUANZT TH A LET,

+ RAMP_INC_A (7KFL 2 = 0x13) 3L RAMP_INC_B (7FL- % = 0x18) L S REDF VX)L T F D 2 S D
THFNER DAL 7V A MEZZNEIERRLET, T2 T 1L N+ IEF A 27U AR ET, 22T N 1ED
NHEDL VAL THER SN E T,

« TP_EN_A=1,TP_MODE_A=2(7FL-2=0x13), TP_EN B =1, TP_MODE_B =2 (7FL % = 0x18) |Z#% &
LET

7.3.9ADC Y>> 7Y>2 o0y A%

155 RIHEE L OPERE 2 T KIRICE D DITIT, AV —L —bDEWME D v X DS ay 72 AL E T, ZEEids

TN ROIay 7 NJ)TT ADS921x #EIMESHE ET, Z7uvZiEEIZ ADC D7 /R—F % DX TRBL fERLLT

(56 M e (S R E 52 F1, I KBBOAE Bl s b otEfE 255729, VDD_1V8 L1t GND L ~L D

AN T e KA T B AL — L — DIy 72 B AR E,

YTV IayIINT =T = S DGy ) ThD L EMERLE T, Xy F I RSN TSI,

ADC (I7V—Fv =27 YoV sayZBNEHINESN- % T Ab T —4% ., 5 —% r/ayy 7L—25h ZJayy

tpu_smpL_cik ZERLET, o7V s sy 2izE il 5L ADC I3 T —F T RRBICRY | 74 F—4 n

DA NG/ A= S/ n € i 23 [ A A A = 3

7-11 02, ZFHV TV T a7 AJJOKPRENTWET, ZOHETIE, Z8Y 07V 7 ray s A%

SMPL_CLKP v B XU SMPL_CLKM B C#eLET, X 7-12 1T, TNV R o7 Vs say s NT)DK

PRENTWET, ZOREKTIE, SN R o 7Y s vz SMPL_CLKP [2#56: L. SMPL_CLKM %#%

HLEF,
J VDD_1V8
H | SMPL_CLKP SMPL CLKP
{ ov g

5.4 kQ
Differential .
sampling clock Bias ADS92XX
| SMPL_CLKM 54k
H [ SMPL_CLKM

I $ oo

7-11. AC BEEHY IV S sOs : f
£ gaERyY> Vs o0vy R712. 220N R Y2 TU T o0y s

U 001

6-8 1X. 7T ual ANV VT OB, FCLK OB EN) o Cv— 7N =% T57—4 MSB H
HETOLAT LI ZRLTWET, T—ZH AL ATV ORI T —F 7L —LOMRITEIFEL  F 7-11 ITREN
TWET,

RT-NMN.T—IHAVLT Y

FISAR 24 EYh T—F TL—A 20 Eyh F—F TL—A
ADS9219 2 x tgupL_cLk * tLaT FERIIE
ADS9218 1.83 x tsmpL_cLk * tLaT FERFIS
ADS9217 1.83 x tsmpL_cLk * tLaT 2 x tsmpL_cLk * tLaT

1. tar ICOWTIE, X7y F 2B 2B R TLIEE N,
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7.4 TINA ADHEEEE— R
741 Ut A
RESET >0y 0 A F LT ADS921x & /30— 742575y, RESET 74—/LK (FRLZ 0X00, L AKX /N

7 0) 12 1b Z#EZIAALE T, T/HAAA LUAK L, Uy MRICT 74V MEIZHIEI b S v E T, ADS9218 Z 035
72OV DA EZIABLEIETLEHD FH A,

742 /D=0 AT 53>

PWDN > oryy2 0 2 HL T ADS921x /U —X 7357, PD_CH 74—/LR (7RFL-A 0xCO, L Y AZ /S
7 NI Mb ZEEIALET, THAARA LVAHE, RU—T o7 H%ICT 74V MEICHE b S Ed, ADS9218 % 4]
EFT 27D VP AZEZALINETILEHDEE A,

7.4.3 BEEF

WHEEMEE—FTlX, ADS921x NXU—T 7L, Yo7V JayIOSNEH Ry T Fal ASINT %)L
fb&Ed, ADC I, T —% vy 7L—h rvayy MSB 774 T18 Bk OLEHFERAH 1L ET,

7.4.4 ;HFIE>—o >R

ADS921x L'V AZ =y 73, NU—T v T WHIT 74V METHIHLSIVES, £ 7-12 12, F A RERIEZ AL
(HELR), )T =% A B =T = A ZAZ B LT HFIADRSILTCNVET, ADS9219 DIE DI, # 7-13 OYIHIELFIA
(ZIEWET,

%+ 7-12. ADS9219, ADS9218. ADS9217 D1—Y —FEHERK

FIEEE i ()
oy TFL= VALUE[15:0] "
TA L REAEDBIEE N
1 1 0x0D a—EE L.ADC i HF—% 74—
< NI ET
AU REFEDBIEE N
2 1 0x33 0x2040 L
F—k TL—AlE =24 B
FRIOHAL—r =20
1413 0x0000
3 0 0x04 F— 7L —AEEH IV
— DO DD
4% 0x000B
£ 7-13. ADS9219 DA DHNEA{LIBR
FIEEE o
oy FRLR VALUE[15:0]
1 1 0x0D [9:8] 0x3
2 1 0x34 [1] 0x1

Copyright © 2025 Texas Instruments Incorporated

BHHIP T 57— o2 (ZE RSB GPH) 2285 31
Product Folder Links: ADS9217 ADS9218 ADS9219

English Data Sheet: SBASA74


https://www.ti.com/jp
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/jp/lit/pdf/JAJSP59
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP59C&partnum=ADS9217
https://www.ti.com/product/jp/ads9217?qgpn=ads9217
https://www.ti.com/product/jp/ads9218?qgpn=ads9218
https://www.ti.com/product/jp/ads9219?qgpn=ads9219
https://www.ti.com/lit/pdf/SBASA74

i3 TEXAS

ADS9217, ADS9218, ADS9219 INSTRUMENTS
JAJSP59C — JANUARY 2023 — REVISED APRIL 2025 www.ti.com/ja-jp

7.57AQ55=204
7.5.1 LR OEZAA

LORZEEIADT 72 A%, SPI_RD_EN = 0b Z5E 0L THMLSNET, 16 EvhOEKL 2213 3 DD
AL /*“/7&;7‘/1»—7%%%(?3@ 8EVRDL A TRUATTRLVAEESNE T, REG_BANK_SEL B2
T DIET, LR Ny 1 ELPAE N0y 2 i AU ERITESALBEDT-OIEIRESNE T, X7 0 D
LY AZ1%, REG_BANK_SEL B MZBEMRAL, WIZT 7 BATEE S, N7 0 DLIUAX TRLALEA THY, LY
2Z N7 B2 TIHEHASEE A,

T7-13 ITREINLTNADIDNIT, LUVAKXZEXIAL FIEIILL T o@D T3,

1. TL—A 1ROV AZEBEALDTZDIIL I AE N7 1 213807 2 ZIRIRT AT LIORAZ N7 0 DL
DAE TRLUAOXO3 ICEXIALET, N7 0 DL AZRIZEIALE S . 2O —AIEEL 52 T8 A,

2. 7L —A 2 71/»«A 1 CIBIRSNIZ NI DU VAR ZEZIARET, FICL TV AY N TNOEE DL VAR ZE
AL AR, ZOTFNEERDIRLET,

‘\I n ~
U )

{addr[23:16] = REG_ADDR, data[15:0] = DATA} x

\ 2

|< 24-bits:

e U

|
{ addr[23:16] = 0x03, data[15:0] = 0x0002 or
SDI | 0x0010 }

: Register Write for Bank Selection (ADDR = 0x03)
| Not Required for Register Bank 0

———=— -4 ————

Register Write

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

E713. LORYEERAH

7.5.2 LR HAL L

LIRS N 0 DLUAS TRLUR OX03 IZEZIAL, BIIDOLUAS N UERINLET, LIUAZ AL T 72X
1L, LY AZ X7 0 ¢ SPI_RD_EN = 1b 83X SPI_MODE = 1b ##% & 452 THMMEESNET, K 7-14 [TRE
NTWDEZ, SPI_RD_EN BX0 SPI_MODE M ESNI=%, 2 2D 24 £k SPl 7L — L% > TL U AX &5t
T ZENTEET, HHID SPl 7L — A TL IR N 7NERENET, ADC 1E. 8 B DL AZ TRL A5t
ot 52FBAD SPI 7L—AT 16 B DL A EAIRLE T,

7-14 |TRENTWAIANT, LI ARZ ZH AT FIEITLL T O@@YT9,

1. 7L —2X41:SPI_RD_EN=0b DA LIARHF X7 0 DLVAE TRLUA O0X03 (ICEE AL, der L SRoL

AR NI EEIRLET,

TL—h2:LIRF N7 0 DLUAS TRLA 000 © SPI_RD_EN = 1b, SPI_MODE = 1b |{Z&ELE T,

3. JL—LA3:HHDOL Y RZ TRLZZE T 24 D SPl 7L —LZ2 AL T, IBIRENT- A 7O NT oLy
AR TP LET, BIRLIZ AN T DOWNT IUNDL P AZDT RLU AT, ®fInT AL A X ZH AL, ZOFIEE 6
NIKLET,

4. 71 —214:SPl_RD _EN % 0 [T ET DL, LUARKGARHUNIENZ /20 L U AXESALDNHEA /R0 E
_g—

5. FE1 ~ 4 ZE0IRLT, IO 7OV A ZHEAHRHLUET,

N
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Frame 1

/]

Frame 2

Frame 3

Frame 4

r

|

w

{ addr[23:16] = 0x03, data[15:0] = 0x0002 or
0x0010'}

} Register Write for Bank Selection (;

Not Required for Register Bank 0

SDO

Logic 0 (when SPI_MODE = 0Ob)

(ADDR = 0x03) \ Register Write for Read Enable (ADDR = 0x00)

Register Read: 8-bit address of register to be read

/ 16-bit Register Data

Register Write for Read Disable (ADDR = 0x00)

Hi-Z (when SPI_MODE = 1b)

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
|

B 714. LR TBHHL

7.5.3 EDT/IN1X : SPI DT+ >—F—> PARO

71512, TAYV—F =—> MRueY TEHEOT A A% LT — R KA RSN T ET,
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 < 24-bit < 24-bit < 24-bit < PICO
» POCI

K 7-15. SPI DT A o —F = — &R

F_TD ADC ® CS HL U SCLK AT EWICHRiSh, ThEharbe—F0H —~0 CS BLU SCLK £ 12k
STHIEISIET, T=—2 DA ADC (ADC1) @ SDI ASE T, arthe—F70_) 727V Ajarba—7 )
(PICO) B iz#EFi S CWET, ADC1 @ SDO HJE 1%, ADC2 @ SDI ASe o, UL RIEkICEH S
NET, F=—rNOEKH%D ADC ® SDO i HE' (ADC4) iZ, avbe—J0~_U7=F Vil iarha—F A7)
(POCI) BT RiSLET, PICO B> DF —&ix, CS T 7T 47 ThDHIRY, 24 SCLK DIELET ADC1 Z @il L %
R

/\"U ToT % ENIT RAZRDY Y MEIC, TAY —F 2—> F—REENILET, TAY—F =—> T—FREHL
(29 %121%. DAISY_CHANE_LEN 1//157@74/~%3:~/0>§é75: YELET, TAY—Fz—r DEIIT
ADC1 ZBp<F=—> N ADC 0¥ T9, [¥ 7-15 Tix, DAISE_CHANE_LEN /% 3 T,

7531 F4P—F1—TOUVIRIEEAH

TAT—F = — R TL UV AXZEZATIZIZ,. 1 2D SPlI 7L—AT N><24 SCLK BMETT, ¥ 7-15 (TS
TWAIHNZ. 4 5D ADC 25T T AV —F ;n~/$%52'cml//z5'£% 1% 96 O SCLK 23 L BT,
TAV—Fz—r T—RE, T =T T REEELT A ADY 2y MEIZE BT/ ET, DAISY_CHAIN_LEN 71—
NRERHRL T, TAY—F =—> T—RE2ENLET, ¥ 7-16 ITRSNTWDHEEFE N FfEVIELET, 22 TN
137 A —F=—2 D ADC T4, X 7-17 IZ.NADC OF A —F =—2 T—REHFTH7280 N SPl 7
L —2%ETe SPl N RENTWET,
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| |
|< N x 24 bits =|

| |
|

|

|

|

|

POCI Logic 0 (when SPI_MODE = 0b)

716. TA—Fx—VTOUVIRIFEIAH

Daoc1[23:0] = Dapca[23:0] = Dapes[23:0] = Daoen[23:0] = { 0000 0001, 0000 0000, N-1, 00}

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

I I I

I I I

| | |

I I I

I I I

I I I I

I I I I |

SCLK ! ! ! !
— -

I I I I

I I I I

} | | |

| | | | |

oo o [ o o | o [ o Lo o [ o o Lo o [ o Lo Lo o [ o L

I
| |
I
I

| |
| |
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)

T1A7. TAP—F 11— DREZHBHTHIHDDV PRI BE AR

753274 —F 11— TOUVIRITZAHL

7-18 12, TAY—F == DOV DA %55 M 7200 SPI RSN TWET, TAY—F =—#kish
72 Nl ADC bl AL % dx 9 FIEIZLL T 080 T,
1. LIOAZEARHUL ROV AZZEXA L ZETHEINTR0ET,

a. REG_BANK_SEL [Z#EXjAZL, HDOL TV AX N7 RLET

b. SPI_RD_EN = 0b ##HXjAA, LUAXGAHLAR L ET (/XU —T T REDT 7 4/L1)

2. LURZ NUUPEREINTODIREET, SPI_RD_EN =0b D&, o ha—F XA FOFIETL VRS F—2%
AL ET,
a. wAHLESD 8 Bk LYAY TRL A& G T Nx24 Bk SPI 7L—A:N FifH] (OXFE, 0x00, 8 £ L
DAL TRLA)
b. LYRY F—HEF AT 0D Nx24 vk SPI 7L—2:N [a] (OxFF, OxFF, OxFF)

F)E 2a @ OXFE 1%, FEESNT- 8 Bk TRLAMLDL P 2AZFEHR L DT-8HD ADC AL £, FIE 2a 23T
T5L. ADC OH AT TR LI AFZL D AEZOTFT —EZRa—REnEd, ADC 1L, 8 B DL AZ TRL A BLOVF
UK T2 16 B DL AX F—42%FJE 2b TRLET,
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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

OxFF X OxFF X OxFF

8-bit register OXFE
address

D

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

B718. T4 — Fx— B TOL P RSGHHL

- — — ==

8-bit
address
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8LPRI YT
SALIRE NP O

B81. LRI NyH 0y T

B D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 D2 D1 DO
STy SPI_MO | SPLRD | i
00h DE _EN
om ey ‘ DAISY_CHAIN_LEN T B
03h TR ‘ REG_BANK_SEL
04h T ‘ INIT_1
06h REG_00H_READBACK
R81.LPRY o ayI7Avs 7oA Y47 2—K
T IR BZATS =it Bz
R R FLAHL
W i EXIA I
R/W R/W S UE T EZIA T
Vv hNEIET 7 4V ME
-n | Ve b EE T T il
812 L R% 00h (F#Z7ty k=0h)[Uty I =0h]
8-2. L X# 00h
15 14 ‘ 13 12 11 ‘ 10 9 8
FHITE B
W-0h
7 6 ‘ 5 4 ‘ 3 2 1 0
T SPI_MODE | SPI_RD_EN JESSI
W-0h W-0h W-0h W-0h
E8-3. LARH 00h D7 4 —J)L RDFREA
Evh T4—IVF AT PRSI B=
15-3 Big NE/- 22N W Oh FHIE I T 7 ANVEOVE Y MEDBE R LR TZEN,
LAY T IR ADHERRAL H—T A AELT, $E3kD SPI &
—REF AV —F 2—2 SPl E—RDOELLNE RN E T,
2 SPI_MODE w on 0:F AP —F = SPI T
1:L 43— SPlI £—F
L7 — SPIE—RTCL VA HA ML T 7 EAEZH ML E
. ZOE YN, FAYV—F =—r SPI E—RTIREHTF
! SPILRD_EN w on 0: L URFFH A LIZ IS
1L VRS G UT AL
ADC Ut Ml
0 DRES w Oh 0: EH DT/ A AW
1: 7 RTCOLIREE T

36 BRHIHT ST — PN 2 (ZE R BB PE) R
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813 LZR¥ 0th (X 7ty k=1h)[Uty b =0h]

E8-4. L X% 01h

15 | 14 | 13 | 12 1 | 10 9 |
FHIYE I
R/W-0h
7 6 | 5 | 4 | 3 | 2 ! |
e DAISY_CHAIN_LEN TR
R/W-0h R/W-0h R/W-0h

B 8-5. LR 01h D7 « —)V FDEEA

Evh T4—NR AAT PRZEAN Bz

15-7 THIVE P~ R/W Oh TR I, T 7 HNIDOY Y MENSE T LN TIZEN,
SPI D=1, TA Y —F = —r k&= ADC 0¥z
L E7,

6-2 DA'SY—E?\IHA'N—L R/W Oh 0:1ADC
1:2 ADC
31:32 ADC

1-0 FHITFE B R/W Oh FRIFE D T 7 AN D)y MENBE LI TLIZEN,

814 LR 03h (A7ty bk =3n)[Uty bk =2h]

8-6. L4 03h

15 14 ‘ 13 ‘ 12 11 ‘ 10 ‘ 9 ‘ 8
FHIED
R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
REG_BANK_SEL
R/W-2h
E8-7. LA 03h D7 4 —JV RDERA
Evh T4—R FAT DRI =
15-8 TR P R/W Oh FHIFE IR T 7 A/VEDY Y MEDBLZE T LIRNTLEEN,
FEAHLBIOEZALBNEDOL D AS N7 DERIR,
0: LI A% N7 0 i8R
70 REG_BANK_SEL RIW 2h SO it
16:LIAZ SU Y 2 RN
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815 L% 04h (A7t y b =4h) [Vt v | =0hn]

B 8-8. X% 04h

15 14 \ 13 \ 12 1 \ 10 \ \ 8
THIF S
R-Oh
7 6 \ 5 \ 4 3 \ 2 \ \ 0
FHIF 2 INIT_1
R/W-Oh
E189. LR 04h D7 4 —) RDERBA
Euh T4—R Y 2v4 PESAN e
TAAGIHED INIT_1 70—V, FIHE — o ZAD I
3-0 INIT_1 RIW oh 1011b & EXIALE T, WHBEOHA 1L 0000b 4 &AL
ESaN

816 LR# 06h (A7t y bk =6h)[Uty b =2h]

B 8-10. LY R4 06h

15 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ ‘ 8
REG_00H_READBACK
R-Oh
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ ‘ 0
REG_00H_READBACK
R-5h
E8-11. L R4 06h D7 14 —JU RDEREA
EYh T4—IVF HAT UEwh =
ZDLIVAANL, FARLDIZD DL AL TRLZ 0x00 D=’
15:0 REG_00H_READ R o — T, LURZ TRLZ 0x00 I3 EZARBEH T, LA
BACK FA LI, 7RL2 0x00 © SPI_RD_EN % 1 (&%
WENDHTD | F 74 OFEHRRE U 2h T,

38 BEHCT BT — RS2 (DB bt B
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82LPRI NU 1

X8-12. LRI N O 17y T

B D15 ‘ D14 D13 D12 ‘ D11 ‘ D10 D9 ‘ D8 D7 D6 D5 ‘ D4 ‘ D3 ‘ D2 D1 DO
TS DATA_F TR LAT_INC GE_CAL | OSR_EN OSR T D
0Dh ORMAT _EN1
T2 HI_FRE
10h Q
12h TFH 2 XOR_EN DATA_LANES
TR RAMP_ING_A TP_MODE_CHA | TP_EN_
13h CHA | P32
14h TPO_A
15h TP1_A TPO_A
16h TP1_A
R RAMP_INC_B TP_MODE_CHB | TP_EN_
18h CHB | FHuia
19h TPO_B
1Ah TP1_B TPO_B
18h TP1_B
FHIFE I GE_CAL FHIFE I GE_CAL FHRIFE I
33h _EN3 _EN2
34h TR | LAT_EN | T2
ooh | P9z | TS_LD | a2
91h TR TEMPERATURE_SENSOR
coh T ‘ CLK1 OSR_INIT1 OSR_CLK l TR 2 PD_CH
TR PD_REF THIFE DATA_R TR CLK2
Cth ATE
T 7 ‘ OSR_INIT2 T4 OSR_INI | PD_CHI
Cah T3 P
T 7 HI_FRE FHRIFE I CLK3 TR RD_CLK TR CLK4 Big b2
C5h Q_EN
TS NCO_SY| XOR_M | CLK5 | MIXER_
FBh SREF | ODE EN
FCh NCO_PHASE_COUNT[15:0]
FDh NCO_FREQUENCY([7:0] ‘ NCO_PHASE_COUNT[23:16]
FEh NCO_FREQUENCY[23:8]
K82 VPRI £Hav I TAvI THERS4F7 2—FR
TIRR AT x5 A
R R ot
W w HXIAI
R/W R/W PR L EITEZIAS
Uy ERIET 74V Ml
-n Ve MEDEEIIELT 7 4V ME
Copyright © 2025 Texas Instruments Incorporated HFH 57— RN (ZE RSB S h#) #2545 39
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8.2.1 L X% 0Dh (7w k =Dh) [Vt Y Ik =2002h]

8-13. L R4 0Dh

15 \ 14 13 12 11 \ 10 9 \ 8
FEIE I DATA_FORMAT T LAT_INC
R/W-0h R/W-1h R/W-0h R/W-0h

7 6 5 \ 4 \ 3 \ 2 1 \ 0

GE_CAL_EN1 OSR_EN OSR T T
R/W-Oh R/W-0h R/W-0h R/W-2h
8-14. VA% 0ODh D7 1« —JV FDERBA
Evh TA—VK AAT DRz FE
15-14 T RIW Oh TAIE T T 7 AV ROV MEDSZE LR T S,
ADC BHFERDT —4 7 —< o MeBIRLE 7,
13 DATA_FORMAT RIW 1h 0: ARL—h A FUFE R
1:2 ORI
12-10 T RIW Oh FHIFE Ry T 7 AN DY L MENPSE T LARNTIES N,
ADS9219 TiE, 207 4—LR% 11b 23 E LT INL HEhE%
9-8 LAT_INC RIW Oh
- kL Ed,
FARBSERED Y B— S,
7 GE_CAL_EN1 RIW oh 0: F_TOF ¥R TH AL FEZEORE TN
13 S TOF R TH A BEDRERA DL
7 — 5 PR ORI,
6 OSR_EN RIW Oh 0: 7 — 2 LIS b
1: 7 — 2Bk
TGN T DD DO HIE,
0:2 Yo7 E )4k
52 OSR RIW oh 1:4 Yo7 VAL
2:8 Yo7 AL
3:16 BB
1-0 T RIW 2h TAIE T T 7 A ROV MEDSZE T LR TESN,

822 LYRA% 10h (7€ vy b =10h) [UtEv k =0h]

B 8-15. L X4 10h

15 \ 14 \ 13 \ 12 \ \ 10 \ 9 8
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ ‘ 2 ‘ 1 0
FHIF 1 FHIF 1
R/W-0h R/W-0h

8-16. L4 10h D7 4 —)U RDFREA

Evh TA4—ILR ZATS Vvh FEA
15-1 PRIV Fr R/W Oh FRIFE D T 7 AN D)y MENSGEFLIRNTLIEEN,
THus NS AL —L— Nl
0: @ H A/L—L—]
0 HI_FREQ R/W oh 1 EHE AL — L —h EE T a s AN HIEEE . AJ1)E
W% 2Mhz Rl HESES U E S, HI_LFREQ_EN $, &L T<
7280,

40

BRHI T B 70— RS2 (DR B Ab) #21E
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823 LPRF 12h (7t vy b=12h) [Vt v k =2h]

Ed 8-17. L X4 12h

15 \ 14 \

13

12 \ 11

T

R/W-0h

4 3

THIFE

XOR_EN

DATA_LANES

R/W-0h

R/W-0h

R/W-2h

8-18. LY R4 12h D7 4 —)V FDEREA

Evh TA4—F

AT

NN

ﬂ

B

15-4 TG L

R/wW

Oh THRIETre T 7N IDOY Y MEPDAE T LIRN TS0,

3 XOR_EN

R/wW

Oh

ADC ZE#aft B¢ XOR @2 A 20 L ET,

0:XOR #h{EIL IR

1:ADC E it 51T, 7 4/Vh Tl PRBS By hCE Y RE{L
® XOR L7 E$

2-0 DATA_LANES

R/W

2h

>k

A

A5 —% L—r DL — o T DT — 2 Ey MNiA®E
RLET,

0: T DOUTA 3L UDOUTB ™ ADC ® A BXU'B ®
F—%H /), ADC ZXiZ 20 vk,

2: ZNFH DOUTA 3L DOUTB @ ADC ® A BL VB »
F—%H 7). ADC ZLiZ 24 b,

5:DOUTA ® ADC A BXU'B ¥ —# /), ADC ZXi2 20 &

7:DOUTA ® ADC A BLU'B 7—# 1)), ADC Zkic 24 &
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824 LPR4 13h (7€ vy b=13h) [UEv k =0h]

8-19. L R4 13h

15 14 \ 13 \ 12 \ 11 \ 10 9 8
AU
R/W-0h
7 6 \ 5 \ 4 3 \ 2 1 0
RAMP_INC_A TP_MODE_A TP_EN_A T35
R/W-0h R/W-0h R/W-0h R/W-0h
8-20. U RZ 13h D7 4 — IV FDERHA
Ewh T4—NK BT Yk Bk
15-8 T RIW Oh TAIE T T 7 AV ROV MEDSZE LR T S,
FGUT IRE = MDA TV AME, BT 71 N+ 72T
7-4 RAMP_INC_A RIW Oh ATV AANLET, 22T N EIOL SRR AERS TS
fili 9,
ADC A OF VX)L T Ak RE— U FRINLUET,
0:TPO_A L I AFINLD[E TE/SZ—
3-2 TP_MODE_A RIW oh 1:TPO_A LU RSO E /5 —
2:FVHN FUTHS)
3:TPO_A BLU TP1_A LU REM B0 &7 — )
ADC A IZHHET BT — 2 DF B T AR 78— BATINC
LET,
1 TP_EN_A RW Oh 0:5— %1% ADC ZE ikt BT,
1: 57— 5113 ADC A DF XL F AR 35— TF
0 T RIW Oh T o T 7 VROV MEDSZE LA TLESN,

8.2.5

LPZX#% 14h (71 y b =14h)[Utv b =0h]

B 8-21. LY R4 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. L RH 14h D7 4 — IV KDERA
Ewh TA4—IVR HAT Vt&vh A
15-0 TPO_A[15:0] RIW oh FAR R H—2 0 O FAE 16 Evh
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8.26 LPR% 15h (A7t y b =15h) [Utv k =0h]

8-23. L R# 15h

15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
TP1_A[7:0]
R/W-Oh
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
TPO_A[23:16]
R/W-Oh

8-24. LY R4 15h D7 4 —)V FDEREA

Ewh TA4—IVF BAT Ytz e
15-8 TP1_A[7:0] RIW oh Ak o 1 O T8 ol
7-0 TPO_A[23:16] RIW oh FAR AH—2 0 D AL 8 Lk

827 L R# 16h (F7tv b =16h) [Ut v I =0h]

B 8-25. L X4 16h

15 \ 14 \ 13 \ 12 \ 1 \ 10 \ 9 \ 8
TP1_A[23:8]
R/W-Oh
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
TP1_A[23:8]
R/W-Oh

8-26. L R4 16h D7 4 —)V KDFREA

Evh T4—IVR AT PRSAN A
15-0 TP1_A[23:8] R/W Oh T AN RE—2 1 DAL 16 E b
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828 LPR4 18h (7t vy b =18h) [Vt v k =0h]

8-27. L R4 18h

15 14 \ 13 \ 12 \ 11 \ 10 9 8
TR P
R/W-0h
7 6 \ 5 \ 4 3 \ 2 1 0
RAMP_INC_B TP_MODE B TP EN B T35
R/W-0h R/W-0h R/W-Oh R/W-0h
8-28. U RZ 18h D7 4« — IV FDERHA
[ TA4—IF HAT PACOAN A
15-8 THITE P R/W Oh FHKIE I T 7 ANEDOYT Y MEDHETE LN TLZEN,
FGUT IRE = MDA TV AME, BT 71 N+ 72T
7-4 RAMP_INC_B RIW Oh ATV AANLET, 22T N EIOL SRR AERS TS
fili 9,
ADC B OF V4L T Ak RE— U FRINLUET,
0:TPO_B L Y AZMMLD[EHE /¥ —
32 TP_MODE_B RIW Oh 1:TPO_B LIRS LD E 5 —
2:FVHN T
3:TPO_B LU TP1_B LU 2E b0 <7 — 2t )
ADC B ([ZX T 5T =X DT VH )N T AR RE—2 TGN
LET,
1 TP_EN_B RIW Oh 0:5— %1% ADC ZE ikt BT,
1: 7 —=ZHNNITVEN TR R =T
0 THITE P R/W Oh T HKIE I T 7 ANV EDOVT Y MEDHETE LN TLZEN,

8.2.9

LPZX#% 19h (71 y b =19h) [Utv b =0h]

B4 8-29. L X% 19h

15 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
TPO_B[15:0]
R/W-0h
7 6 | 5 | 4 | 3 | 2 | ! | 0
TPO_B[15:0]
R/W-0h
8-30. LR 19h D7 4 — IV KDEREA
Evh T4—IVR HAT Vt&vh A
15-0 TPO_B[15:0] RIW oh F Ak E—2 0 DT 16 Bk
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8.210 LY R% 1Ah (X7t Y b =1Ah) [VE Y b =0h]

8-31. VR4 1Ah

15 14 \ 13 \ 12 1 \ 10 \ 9 \ 8
TP1_B[7:0]

R/W-Oh

7 6 5 4 3 2 1 0
TPO_B[23:16]
R/W-Oh
8-32. L RAZ 1Ah D7 4+ —)V RDEREA

= T4—NK AT U&yhk A
15-8 TP1_B[7:0] RIW oh F AR SH 2 1 DT 8 Ewh
7-0 TPO_BJ[23:16] R/W Oh FAN XF—2 0 O FfT 8 E'wh
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8211 LPR4 33h (F7€Y b =33h)[Uty b =0h]

8-33. L R# 33h

15 | 14 13 12 | 11 | 10 | 9 | 8
T 5% GE_CAL_EN3 FRIF A
R/W-0h R/W-Oh R/W-0h
7 6 5 | 4 | 3 | 2 | 1 | 0
TR GE_CAL_EN2 T A
R/W-0h R/W-0h R/W-0h
8-34. PR 33h D7 14 — )V RDFRBA
= T4—NK AT U&yhk A
15-14 TR R/W Oh THRIETre T 7N IDOY Y MEPDAE T LIRN TS0,
TALVRBERAE DT a— LA,
13 GE_CAL_EN3 RIW Oh 0: T _TOF ¥ RV TH AL BEORIE T
1: T R_RTCOF ¥ RN T AL RRAEDBIEITE L
12-7 T A R/W Oh THIE o T 7 AN IOV Yy MENGET LN TIZE N,
TA L REAEWIED 7 m— Ll i,
6 GE_CAL_EN2 RIW oh 0: T _TOF ¥ RV TH AL BEORIE T HE L
1: T RTOF ¥RV T AU BEOEBIEITA M
5-0 T A R/W Oh FTHIE S T 74NV IOV Yy MENGET LN TIIZEN,

8.212 LY R4 34h (X7t b =34h) [Vt v b =0h]

B 8-35. L X4 34h

15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
TRV P
R/W-0h
7 \ 6 \ 5 4 3 \ 2 \ 1 \ 0
TRV P~ LAT_EN TR P
R/W-0h R/W-Oh R/W-Oh
8-36. L R4 34h D7 4 — IV KDERA
Evh T4—IVR BT Vt&vh i EA
15-5 FHRIE P R/W Oh FHIE P T 7 ANV EDOVE Y MEDHE TR LN TLZEN,
. LAT EN RIW on ADS9219 TI, 2007 (/LI b IZRIEL T INL fEfe
b L E9,
3-0 T P~ R/W Oh THRIFE I T 7 ANPOU Y MENSEE LN TLESN,
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8213 LY R% 90h (A7t b =90h) [VEY b =0h]

8-37. L RX# 90h

15 14 13 12 11 10 9 8
TFHIGE - TS_LD FHIGE -
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
FHIGE
R/W-0h
8-38. LR 90h M7 14 — )V RDFRBA
Evh TA—VK v eva VEyh ]
15 FHIVE I R/W Oh FHRIFEFro T 7 AN DNy MENGAE B LIRNTZEN,
TRUVA 0x91 DR En—R34 5N, ZOEyh
14 TS_LD R/W Oh Yo TF—% u—RE{ERNITINDE, 0030 1 ITEBLE
R
13-0 FHRIGE A R/W Oh THRIFEFro T 7 AN DNy MENGEFLIRNTZEN,
8214 LPR% 91h (7€ vy b =91h)[UE v b =00h]
Eq 8-39. LY X% 91h
15 | 14 | 13 | 12 | 1 | 10 9 | 8
TR P TEMPERATURE_SENSOR
R/W-0h R/W-0h
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TEMPERATURE_SENSOR
R/W-0h
8-40. VR4 91h M7 4 — )V RDFiBA
Evh T4—IVF 2T U&vh B
15-10 FAHIVE I RIW Oh THIFEFro T 7 AN DYy MENGEFLIRNTEIN,
90 TEMPERATURE_ RIW oh 10 b7 FaBEv Y E Y s ar e
SENSOR FRLTLEE W,
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8.215 LY R4 COh (X7t b =CoOh) [VEY b =0h]

8-41. VR4 COh

15 14 \ 13 12 11 \ 10 9 \ 8
TR CLK1 OSR_INIT1 OSR_CLK
R/W-0h R/W-0h R/W-0h \ R/W-0h R/W-0h
7 6 \ 5 4 \ 3 \ 2 1 \ 0
OSR_CLK TR B PD_CH
R/W-Oh R/W-0h R/W-0h
8-42. U A& COh D7 1« —JV FDERBA
Ewh TA4—IVF BAT Ytz e
15-13 T RIW Oh TAIE T T 7 AV ROV MEDSZE LR T S,
AT —H L AT SN Ty ay TR R A RN E T,
12 CLK1 RIW Oh 0:DATA_LANES = 0 £7-13 2 Ok
1:DATA_LANES = 5 5713 7 OHR
A B A ARTIIE I TR
11-10 OSR_INIT1 RIW oh 0: 57— 4 L& b B HERR
1: 7 — XU EF/ LT DR
T DT — 2 vy 7 ORE %, FERZ WL
7 OSR_CLK R on % 7-4 ZBRLTGEE,
6-2 TR A R/W Oh TR I, T 7 ANIOY 'Y MENSBZE T LA TIZEN,
TFas ANF e x0T —Z il
0l EE
1-0 PD_CH RIW oh 1:ADC A /RT— X7

2:ADCB NU—F1
3:ADCA BXU'B U —&7
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8.216 LY R% Cth (F7tv b =C1h) [VE Y b =0h]

8-43. VR4 C1h

15 \ 14 \ 13 \ 12 11 10 \ 9 8
TR PD_REF TR I DATA_RATE
R/W-0h R/W-0h R/W-0h R/W-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
TFHIBE B CLK2
R/W-0h R/W-0h
8-44. VP RH C1h D7 4+ —J)V RDEREA
Ewh TA4—IF HAT UtEyh FE
15-12 THIVE P~ R/W Oh TR I, T 7 HNIDOY Y MENSE T LN TIZEN,
ADC V7 7L REJEJPR DR,
0: NIV 7 7L AT AL,
11 PD_REF R/W Oh )
- 1:NER) 7 7L AT, SR 7 7L A% REFIO &
NTHEELET
10-9 TR P~ R/W Oh FPHIFEFro T 7 AN ROV MENSEE LN TES N,
T =B A B =T 2 A ADT —HF L —eiRIRLET,
8 DATA_RATE RW Oh 0:7 =7/ 5 —% L— (DDR)
1: 27 F—4% L —h (SDR)
7-1 T R/W Oh TRV Fro T 74N IOU Y MEPGE T LN TIZEN,
F— B A B =T 2 A ADT —Z L —F BN ET,
0 CLK2 R/W Oh 0:DATA_LANES = 2 F7=1% 7 DAL
1:DATA_LANES = 0 F7213% 5 OfERL

8.217 LY R% Cah (A 7k v k =Cah) [Vt v b =0h]

X 8-45. L4 C4h

15 ‘ 14 ‘ 13 ‘ 12 11 ‘ 10 9 8
TR A
R/W-0h
7 6 5 4 3 2 1 0
FHIEL OSR_INIT2 FHEL OSR_INIT3 PD_CHIP
R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h
8-46. LR Cah D7 4 —JV FDEEBA
Eyh T4—IVF LT U&yh Bk
156 THIGE S RIW Oh FHRIG I 77 AN RDY Ly MED ST LTS,
F— 2 EE O,
54 OSR_INIT2 RIW Oh 0: 7 —Z LA b3 B A A
2.7 — LA A T DRk
3-2 TR P R/W Oh THIE I T 7 ANVEDOVE Y MEDDE R LN TZEN,
F— 2 EE O,
1 OSR_INIT3 RIW Oh 0: 7 —# P a B b3 B A A
1.7 — XU E /I T DRE R
T Fo S RU—E I,
0 PD_CHIP RIW Oh 0138 DT /S A A
1: 700 TIRARIRT —H g
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8.218 LY R4 C5h (X7t b =C5h) [VEY b =0h]

8-47. VR4 C5h

15 \ 14 13 12 11 \ 10 9 8
TRV P~ HI_FREQ_EN TRV P~ CLK3 TR P
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 \ 5 4 3 \ 2 1 0
TG A RD_CLK TR P CLK4 TR
R/W-0h R/W-0h R/W-0h R/W-0h R/W-Oh
8-48. L A& C5h D7 4« —JV FDERBA
Ewh TA4—IVF BAT Ytz e
15-14 T RIW Oh TAIE T T 7 AV ROV MEDSZE LR T S,
T Fas NS 2r—L —h3a sk,
0@ AL—L—h

13 HI_FREQ_EN RIW on 1 FT 07 A BN B, ARE 2MHz Ao
RSN ET, HILFREQ HB LTS,

12-10 T RIW Oh FHIFE Ry T 7 AN DY MENPSE T LARNTIES N,
Flt BT 2 AADF —H L —NRIRUET,
9 CLK3 RIW Oh 0:DATA_LANES = 0 %7~/ 2 OHER
1:DATA_LANES = 5 $7-1% 7 DRk
8~7 T RIW Oh FHIFE R T 74N DOY LY MENPSETLARNTIES N,
T DT — 2 vy ZHIE, FERC W, T
65 RD_CLK RIW Oh SO EBIRL TS,

4 F AV Fr R/W Oh FRIFE . T 7 AN IOV MENLEE LN TIZE N,
ADS9217 Dy 7K, FEMIC SV T, 7t A ST
2RIV EBIL T &N, ADS9219 5 L1

3~2 CLK4 RIW Oh ADS9218 | ZI%i ST A,
0:24 D 2 L—2 F—F
3:FDOMFT XRTHOE—K
1~0 THIGE P~ R/W Oh TG I T 7 ANROU Y MENSEE LN TLESN,
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8.219 LY R4% FBh (7t b =FBh) [V &Y b =0h]

Eq 8-49. X4 FBh

15 \ 14 \ 13 \ 12 1 \ 10 9 8
THHH
R/W-0h
7 \ 6 \ 5 \ 4 3 2 1 0
FHIF NCO_SYSREF | XOR_MODE CLK5 MIXER_EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

B 8-50. LY A% FBh D7 4 —)\ FDFEEA

Evh T4—F Y v U&yhk ]
15-4 T A RIW Oh FHIE o T 7 AN IOVEy MENLET LN TIZEN,
SMPL_SYNC v AAZJE #7230 A% 3 23581%, 1b 1T
BELET,
3 NCO_SYSREF RIW oh (;iNco % SMPL_SYNC t>® 1 SO L ATRBSEF

1: B 72 V2% 9535413, NCO % SMPL_SYNC
L DENIO 7 IVATRIBISEET,

XOR H7E—REHFLIZEEIZ, ADC 777 —47% XOR
SNHE VM RIRLET,

2 XOR_MODE R/IW Oh 0:PRBS t'v}E ADC LSB #%ictiishEd, ADC A7
—#1% PRBS £’y XOR &VE T,

1:ADC 17 =213, ZBHE RO LSB & XOR SivEd,

ADS9219 $3LX ADS9218 vy 7Kk, AT HSUWTIE,
T K =T XTI ar BB TSN,

1 CLK5 R/W Oh ADS9217 (Ziii S FE A,

0:24 £ vho 2 L—> SDR XU DDR E£—F

1:24 ko 1 L—> SDR L' DDR E—F

0: FUHN Xy av —2 3wl
1: 7080 By ar "—2 3631k

0 MIXER_EN R/wW Oh
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PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—| 92
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59 1 —
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DETAIL
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1 jﬂ = = St SEATING PLANE
0.05
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e | =l EXPOSED
?73 ! | & THERMAL PAD
) \ —
D) ! -
X - ar | 1  sYmm
45 —hH—-—-—t—-—-—1 =-—¢
D | d
D) ‘ -
SEE TERMINALJ/ = ‘ -
DETAIL D) ! -
- 13/ | —
hnonnnnnnnll® L
40 31 -
PIN 11D SYMM 010 [C|A|B
(OPTIONAL) ¢ a0x 33 . |® 0.05@)
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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

(mEN))
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.
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Tt = R B (1 :
36X (0.5) | |
I ‘ !
\
= 4 e P
10 | | C2
m~ | SBGIBH I ~
TYP | |
i 1 ! 120 i
(0.75) TYP
! 4x<1.5)+] 4X (1.35) L ‘
! (5.8) 1
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND

" " SOLDER MASK
OPENING

METAL i
KSOLDER MASK l ,\METAL UNDER

OPENING o SOLDER MASK
NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

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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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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EXAMPLE STENCIL DESIGN
RHA0040C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
. X (1.3) r ronr T (R0.05) TYP
e B BA B AR
Co (! v — W RS
40X (0.25) Tij O ! O ‘ i‘]
m=al T T T T
O o—t—o—0| 3 W
SYM 7@7777777777l7777777 %l
‘ (5.8)
SGXJE —i‘} O % O O L‘J
2
0[] O 4 O - %21
| ‘
=~ 160085000] -

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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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 null (null) | 2500 | LARGE T&R = NIPDAU Level-3-260C-168 HR  See ADS9218RHAR 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 - 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 null (null) | 4000 | LARGE T&R = Call Tl Call Tl See PADS9219RHAR

@ 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—
LR ey R g T
o| |e e 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 0O 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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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}
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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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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
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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 und

er paste be filled, plugged or tented.
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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
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NOTES: (continued)

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

design recommendations.

IPC-7525 may have alternate
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