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S WS
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REFM 6. 11. 40 P FEHEREH, EREZE 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

DI/ EXTREF 19 GND {36 100k @ FHHBL. SPI_EN = 0b : SDI & 7E P4 ik 4 Ee vk 2 17 JE4T

R . K SDIEHE] GND LU ftsh e, 5 SDI #4%%| VDD_1V8
DR AL ik, SPI_EN = 1b @ it B 82 1 S AT ER 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 [ M 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
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Ja F SPI £ LB E M 5 s A%

SPI_EN 16 o Lh A PH AR 53] VDD_1V8 LMRFFECE R IS . R H SPIACE |, Wi
P:% GND. 24 SPI_EN =0 K} , jliid SDIVEXTREF 3| sk #83: ut e & .

MR AL — P AR BURIE ST Z GND.
Fei e St . ] VCMOUT %8 ADC #iy Nt FEHE L IR . K 1uF SR e 288

VEMOUT S © R3] GND.

VDD_1V8 13, 14\3:755\ 36. b 1.8V HLJE. % 10 F 10.1 0 F 285 25 223% 4 %) GND.
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5 Hii%
5.1 X KPUEE
TE ARSI 0 B P s (B ) ()
w/AME BAE Hpr
VDD_1V8 % GND 0.3 2.1 v
AVDD_5V % GND 0.3 55 v
AINAP. AINAM. AINBP #i AINBM % GND GND - 0.3 AVDD_5V + 0.3 v
REFIO % REFM REFM - 0.3 AVDD_5V + 0.3 \Y
B ANE GND GND - 0.3 VDD_1V8 + 0.3 \%
REFM % GND 0.3 0.3 v
0N IR B IR S| LA AT 2 51 R -10 10 mA
ghE T -40 150 °C
WAFIREE | Tetg -60 150 °C

(1) BB BN R ABIE [ IBAT W] RE SN B AE UK AR . BN R AR fE T AR SR IR L 5 P T A & iR E 17451 CLAN R Hef
AT TREW IET AT . AU &S 17541 ARAE 200 R AHUE (WA | S TREA R B IEFIBAT | X T RES M 83 1 i) T 52
PE DUREMIERE IG5 JE A 1175 47 o

(2) ARSI BTHRIRT IR A/ 10mA BLRLT .

5.2 ESD &%,
Uiz FAAL

N AR (HBM) , 755 ANSI/ESDA/JEDEC

JS-001 , Bl A\ 5] AINAP. AINAM. AINBP +2000

F1 AINBM(1)
V(esp) [N G MRS (HBM) , 754 ANSI/ESDA/JEDEC £1000 v

JS-001 , HAhfTH 51 ) -

7oA A (CDM) |, 774 ANSI/ESDA/JEDEC 500

JS-002 Rk , Fr 5l @) N
(1) JEDEC X4 JEP155 #5H! : 500V HBM I sZHfE bR ESD il ife N 24 Er.
(2) JEDEC 3(#4 JEP157 gt : 250V CDM AJ s BL/EFR#E ESD = HlIRAE T L4447,
5.3 REREE R

ADS921x
AR RHA (VQFN) 2¥ivd
40 5|
Roua SR 25.8 °C/W
R 0 yc(top) ZEZ AN (TR ) A 13.3 °C/W
RoJs 25 28 WL PR AR AR 7.5 °C/W
Wt 4 B THRHIES 4L 0.1 °C/W
Yig 457 W IRURFIE S 5 7.4 °CIW
R yc(bot) B (JEH ) #BH 1.1 °C/W
(1) AXHERIERMEZE R | BS R LG IC L7758 NHFHM .
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5.4 EUUBEIT %M
16 HARIE RS T 1 AR R WIS ( BRIEA A UL )

¥ ‘ TR wm/ME JAE BAME| AL
ZER]
AVDD_5V | AVDD_5V % GND 4.75 5 525 Vv
VDD_1V8 |1 VDD_1V8 % GND 175 18 185 v
HAEHEE
Vrer S E % ADC S 4.076 4.096 4116] Vv
o EE PN
Vin HOETTP NGNS AINx(") & GND Vem - 1.6 Vow + 1.6 v
FSR TN EQ:EQE - mgm; A 3.2 32| v
Vew SR 1 FE ) EQ:EQE . ﬁmgm; fg M Vewour - 005 Vemour +0.05| v
WEEEE
Ta PRSI -40 25 125| °C

(1) AINx #5304 A AINAP. AINAM. AINBP F1 AINBM.
(2)  anSRA NG RIS RS, U ADC EiE W H
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5.5 A4

7£ AVDD 5V =4.75V & 5.25V , VDD_1V8 = 1.75V &£ 1.85V , W# Vrer = 4.096V DL i KA B4 FINE (BRIERE
Bi) ; Ta= -40°C & +125°C W} /MBI KAE ; Ta = 25°C B #AUE

5% \ Wikdk \ BAME SR Bk B
BAA
[ i\ A L 0.5 pA
LN RN ey 4 1 nA/C
N=R/7RE:
PR TEG 18 i
DNL o ARtk -0.9 0.4 09| LSB
Ta=0°C & 70°C , ADS9217 #i -1.5 10.8 1.5] LSB
ADS9218 57 +3 57| ppm
Ta =-40°C Z 125°C , ADS9217 il -2 +0.8 2| LsB
INL T ADS9218 -7.6 +3 76| ppm
it £1 fhi| LSB
ADS9219 , #itHJy 20MSPS
FrE 13.8 €| ppm
ADS9219 , it & ik 16MSPS feie *08 fee| LSB
s +3.8 | ppm
Vios) PN AV S L) +40 LSB
dVos/dT | i Ak i 2 Hazi g (1) 0.5 1.5| ppm/°C
Ge wamEzE) -0.05  £0.01 0.05| %FSR
dGgdT | HaiiRz a0 1 2.5| ppm/°C
R AERE
fin = 2kHz 93 95.4
SINAD | {ZM:tb+RILLL dB
fin = TMHz 94.3
fin = 2kHz 93.3 95.5
SNR (L 324 dBFS
fin = TMHz 94.9
fin = 2kHz , ADS9217 1 ADS9218 -120
fin = 2kHz , ADS9219 , #Hit& N 110
THD JEN R G N 20MSPS dB
fin = 2kHz , ADS9219 , k& ik 120
16MSPS
fin = 1MHz , F76 234 -104
SFDR | ikt iy = 20z 120 a8
fin = TMHz 104
R e fin = 2kHz 120 dB
L) SMPL_CLKP - #.5 CMOS 4 0.3 s
724y LVDS KAfi o 0.8
ADS9219 135
BW i\ 5% (-3dB) ADS9218 90 MHz
ADS9217 45
LA s
ADS9219 22 2460 2.65
Vomout | Hty R ADS9218 22 2410 265 V
ADS9217 22 2385 2.65
i HA R ALK B) 0 5 nA

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: ADS9217 ADS9218 ADS9219

HERXFIRIF 7

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=ZHCSR17B&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
ZHCSR17B - JANUARY 2023 - REVISED MAY 2024 www.ti.com.cn

5.5 BASNHE (4R)

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 I HJf/MEFIER KA ; Ta = 25°C B LAY

2K \ WK \ BAME SR BAM| B
LVDS #:# (SMPL_CLK)
Vi BRI P - M) ESlCL 100 iy
HiAE A 300
Vi |EuTRAGE e - ) A 000y
B E -300
Viem NS L 0.5 1.2 1.4 \Y
LVDS #iif ( CLKOUT. DOUTA 1 DOUTB )
Vobirr | Z4r i HLE R = 100Q 200 350 500, mV
Vocm A AR R = 100Q 0.88 1.1 1.32 Y
CMOS # A\ ( CS. SCLK #i1 SDI )
ViL M NKIZ T -0.1 0.5 \Y
Viy N EE R HET 1.3 VDD_1V8 \%
CMOS #iii (SDO)
Vou i A A T lor = 200pA J#E FLfE 0 0.4 Y
Von A Y e 2 T lon = 200uA i FL i 1.4 VDD_1V8 \Y
HYR
Tt #Jy 20MSPS (ADS9219) 41 50
Iavop_sv | K AVDD_5V (1 HaJ f 3 LRy 10MSPS (ADS9218) % 40 mA
it il SMSPS (ADS9217) 20 24
I 2
Fi &9 20MSPS (ADS9219) 94 97
oo_1vs |1 VDD_1V8 st §ﬂi%?‘y 10MSPS (ADS9218) 70.5 89 A
Fit &y SMSPS (ADS9217) 50 66
LT 2

(1) XSRS RMREVE R, RS A B AR R R 2
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5.6 B FFER

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/MaE B R

=3 ]

ADS9219 3.9 20
feveLe KA ADS9218 3.9 10 MHz

ADS9217 3.9 5
teveLe ADC Ji#iif & 1/ feycLe s
teL_smpLcLk | RFEREMIG B~ [R] 0.45 0.55| teycle
te_smpLcLk | SRAFER S i B~ I R] 0.45 0.55| tcyole
fok B K SCLK % 10 MHz
tok /)y SCLK I8 & 147 100 ns
SPI i 5
thi_csz Jik PR FF AL R] - CS P 220 ns
teH_ck SCLK & B~} i) 0.48 0.52 tok
teL_ck SCLK i i ~F- i 1] 0.48 0.52 tork
ta_csck WEIIE - CS FREZEY—4 SCLK ETHiy 20 ns
tsu_ckol W E R[] © SDI Fdf 6 AR SCLK _EFHEA 2K 10 ns
tht_ckoi PREFRTIE] © SCLK _EF-#53] SDI b [1yAH N A4 A 3% 5 ns
ta_ckes SEIRME] : )5 —4 SCLK FF&ILE| CS ETHE 5 ns
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5.7 FF4E

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

Y | WS BME BAM|  #Ar
RESET
tpu ‘ BAE: b RS ] ‘ 25 ‘ ms
LVDS #dEsE:0
trr T AN 20mm 600 ps
50Q L4k , 453
ter I A R =100Q, C_ = 600 ps
1pF
ADS9219 50
tovoLe PREANE IR ] ADS9218 100 ns
ADS9217 200
tocLk ) ooy L 4.167 ns
B b o 25 bl 45 55 %
t4_pcLkpo SERTHFA] : DCLKP b 24 N $ i 4 %% SDR #i3{ -0.35 0.35 ns
toff DoLkpo ¢ | IS : DCLKP b7t 21k R AHE A 2% DDR 15X tocik/ 4 - 0.35 tock/ 4 +0.35 ns
toff poLkpo ¢ | AT TEIRRS : DCLKP " [ FEAH R 58 45 %% DDR #x{ tocik/ 4 - 0.35 tocik/ 4 + 0.35 ns
tPD EH:JFHT“‘E‘J : SMPL_CLK _Flzéﬁ DCLKP J_Il tDCLK ns
t FERFS ] @ %43 SMPL_CLK 1) H Hiz T 100
PU_SMPL_CLK i3] ADC HodE 42k Ms
SPI K
t SERTESIE] @ 25 8 4~ SCLK LF+#5% SDO fif 30
den_CKDO e ns
t SERTIFAE] © 25 24 4~ SCLK LAY % SDO #t 30
dz_CKDO BB ns
t SERFAIA] : SCLK 5 3h#t#] SDO L fAHNR 30
d_CKDO B ns
t {REFISIE] © SCLK B 3h#%] SDO ki — 2
ht_CKDO AR ns
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5.8 B P
Sample N Sample N+1
¢ ; »l

x‘ CYCLE

SMPL_CLK —\ / \—
| | |
|
tPL_SMPLCLK—’M*tPD
} } ! I
‘ 10 1 12

k—tPH_SMPLCL
|
| |
DCLKP -
\
DCLKM } 1 | 2 3 4 5 6 7 8 9 ‘ \
| | |
} | |
} *4}—5 X tocik !
| |
| |
| |
|
|
|

|
|
|
| |
|
I | :
N |
VI tocLk |
|
| | |
FOLKP - / \ \
FCLKM I [y h |
P | | '
tofLDCLKDOJH” “ Mﬁ%ﬂ,mcmuq« }
! | ADC A Data
|

DOUTAP —
DOUTAM
DOUTBP — -
DOUTBM —
| 1
Data for sample N - 1 Data for sample N
& 5-1. LVDS ¥#FE# 0 : Mix DDR
Sample N Sample N+1
l¢ »l

r toveLe r'

SMPL_CLK \ / \

I I |

| ! 1

tPHfSMPLCLK—”‘—tPL?SMPLCLK—’I HUDD
} ! | \
I L )
DCLKP —
ek _/T\M 12 13 14 15 16 17 22 23 24 } 1
I

I
|<712 X tocm—b‘ ’fbcm*’ }
I
I
FCLKP — ! | |
FCLKM | | |
I
I
I
I
I
I
|
I
I
I
I
I

|
!
}‘ kh,ocu@o
‘ ADC A Data

DOUTAP — [ D23 D22 D12 D11 D10 D9 D8 D2 D1 DO
DOUTAM | ADCA \ ADCA ADCA J\ ADCA [\ ADCA | ADCA J| ADCA ADCA )\ ADCA /| ADCA
:
|
|
|
| ADC B Data
DOUTBP - | D23 D22 D12 D11 D10 D9 D8 D2 D1 Do
DOUTBM | ADCB )\ ADC B ADCB \ ADCB )\ ADCB |\ ADCB |\ ADCB ADCB \ ADCB | ADCB
:

! Data for sample N - 1

Kl 5-2. LVDS #H#E#: 0 : X # SDR

Data for sample N
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Sample N Sample N + 1
e tovele »|

«

'l

FCLKM

SMPL_CLK \‘ /
| |
| |
tFH SMPLCLK—”<—
|
| | } |
DCLKP — \ | \
1 2 5 6 7 12 13 14
DCLKM } ‘ |
| | |
|
} Hﬁ X tDCLK"‘ tooLk
| |
L
FCLKP — ! \
| |
|

toft_pcLkoo r{ |< }, hff DCLKDO_f

\

tpL SMPLCLK—’M*QPD

15 22 23 24

DOUTAP — | D D D D D D D D D D D D D D D D D D D
DOUTAM 23 N22A21N20 11710 7 23 A22 ) 21 20 A\ 19 5 3 2 1 19 _
‘ ! |
’d—ADC A Data—»lq—ADc B Data—b‘
Data for sample N - 1 Data for sample N
& 5-3. LVDS #¥i#E#: 1 : #.# DDR
Sample N Sample N+1
14 tevele #‘
I I |
I I
SMPL_CLK —\ / k
F—tPH SMPLCLK—>’<—tPL SMPLCLK—’| h
DCLKP — 25
DCLKM
\
I<712 X tDCLK"‘ ’fbcm*’ }
! ! 1
FCLKP — ! I
FCLKM } | h
|
’{‘ DCLKDO } }
|
'4—‘ I
ADC A Data ADC B Data |
L
DOUTAP — I D23 D22 D8 DO D23 D22 D2 D1 DO \
DOUTAM ' ADCA ADC A ADC A ADC A ADC B ADC B ADC B ADC B ADC B
| |
Data for sample N - 1 ! Data for sample N
& 5-4. LVDS H#E#:N - H.¥% SDR
Voo = —---7
Voier = (OUT+) — —OUT) : :
20% | | 20%
_ [ (-
Voo - [
[ [
[ [
fofe ol
5-5. LVDS #i i % # k$
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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’<—> —thi cs

[

cs L1} &
I

SCLK 4 u 1 4 5

SDI

tdCKCS“G—D‘
. 1 1
! | |

SDO

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

& 5-6. Bt B SPI

"‘ tsu_SYNC_SMPLCLK
i

SMPL_SYNC

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

5-7. SMPL_SYNC W%
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5.9 fiRkrE © FrE S

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

0.01
o - ADS9218
3 ™ E:\\ 0.0075 | = ADS9217
6 \\ 0.005
_ \\ 3
g - \ \\ g 0.0025 //
g -12 A < / T
2 15 \ \ s 0 / r
£ - \ \ i A
E .18 £ -0.0025
21 \ 0005 __—
\ Y. l” -
-24 | = ADS9219 "
o7 | — ADs9218 \ -0.0075
— ADS9217 \
-30 -0.01
1 2 3 4567810 20 30 5070100 200300 500 -40 -20 0 20 40 60 80 100 120
Frequency (MHz) Temperature (°C)
Kl 5-8. BLRUAEIE N 58 K 5-9. MR ZS5EERKRR
16 2
- ADS9218
- ADS9217 1.5
10
g
—_ -~
om 4 = /
@ 2 05
g T~ g
g 2 £ o0
uj [ —— ™ 5
é . \\ % 05 e S — ~—
© I :16; \\
Lz 4
14 [~ =
-1.5 |— =— ADS9218, maximum == ADS9217, maximum
= ADS9218, minimum === ADS9217, minimum
-20 -2
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
B 5-10. i RESEEHRIRA A 5-11. INL 5 ERKIR R
0.75 98 -80
- SNR
= SINAD
g 0.5 _ 97 — THD -90
= 2 S~
2 0.25 e 2 96 -100
[ = —
E z \\ %
S 0 —= 95 \\ -110 {
»
= (s \ | T
IS @ S =
£ -0.25 S oa [ -120
[ 24
£ @
o .05 93 -130
= ADS9218, maximum === ADS9217, maximum
— ADS9218, minimum === ADS9217, 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)
&l 5-12. DNL 5RE R HRR & 5-13. SNR. SINAD I THD 5EE A< E&
14 R 15 Copyright © 2024 Texas Instruments Incorporated
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5.9 JRNrE « TS (8)

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

4.1 25
— ADS9219
40075 2475 [ — ADS9218
. \\ — ADS9217
/- —
4095 [~ . o 2.45 P
< -~ S 2425 \\ T~
o L — > 2. ~— \
(o)) i - <
s 4.0925 —— N = \ \ \
= | \ 8 24 \\
o 4.09 N =
s Z— N S 2375 =~ \\\
4
4.0875 235 \‘\ \
4.085 |- N
2.325 ~
4.0825 2.3
40 -20 0 20 40 60 80 100 120 40  -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 5-14. REFIO B JE 5 & F KR FR & 5-15. VCMOUT HE 58 E AR R
50 100
95
45
90
40 85
< 35 g %
£ E 75
3, 30 2 70
a a'
s 25 g %
= = 60
20 |—u! 55
50
15 T
—— ADS9219 =—— ADS9218 =—— ADS9217 45 —— ADS9219 =—— ADS9218 =—— ADS9217
10 40
40 -20 0 20 40 60 80 100 120 -40 20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 5-16. AVDD_5V MW SEEHKER K 5-17. VDD_1V8 BL3fi 58 & H o< &
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5.10 $AU4%44: : ADS9219
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , ARG & ( kA 25 A U A )

0.75 0
. 0.5
g -50
- —
< 025 } 7
= [os]
g s
£ 0 2 -100
5 2
z 3
© £
% 0.25 f ' £
z -150
-0.5
-0.75 -200
0 65536 131072 196608 262144 05 1 2345710 20 50 100200 1000 10000
Output Code Frequency (kHz)
7 INL = £0.4LSB fin = 2kHz , SNR = 95.5dBFS , THD = - 111.5dB
& 5-18. 417 INL & 5-19. fiy = 2kHz B {1 8.8 FFT
0 0
-30 -30
@ 60 »  -60
o oM
A =X
g 90 8 -9
£ 120 £ 120
-150 H -150 H
-180 -180
05 1 2345710 20 50 100200 1000 10000 05 1 2345710 20 50 100200 1000 10000
Frequency (kHz) Frequency (kHz)
fin = 100kHz , SNR = 95.4dBFS , THD = - 111.6dB fin = IMHz , SNR = 94.9dBFS , THD = - 104.2dB
K&l 5-20. fiy = 100kHz FH 8% FFT & 5-21. fiy = 1MHz B 805 FFT
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5.11 $uA%¢: - ADS9218
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , SNl ( kg AE 25 A U )

0.75 0.4
03
—~ 045 Q
@ 4 o2 i i
= >
z s 0.1
5 0.15 E
£ 5 ©
2 015 z
s g -0
8 § 02
£ 045 E
0.3
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 5-22. #R INL Al 5-23. #% DNL
0 0
-30 -30
@ 60 »  -60
o o
z z
g 90 8 -9
= =
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
& 5-24. f\\ = 2kHz K83 FFT & 5-25. fiy = 100kHz B 828 FFT
0 1200 L L L L L L L L L L L
1100
-30 1000 —
- 900
@ 60 2 800
g L 700
g 90 = 600 ]
= o)
= € 500
E -120 Z 400
300 = ]
-150 200
100
-180 0 =1
05 1 2 345710 2030 50 100 200 5001000 5000 2P RN OV THAUT O - ND T 0O N~DD O
Frequency (kHz) ' Output Code (LSB)
fin = 1MHz , SNR = 95dBFS , THD = - 106dB FrifE i % = 1.63LSB
B 5-26. fiy = 1MHz BI85 FFT El 5-27. ERMANETE
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5.12 s Ri4%: - ADS9217
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , BAEE ( kA 25 A U A )

Frequency (kHz)
fin = 1MHz , SNR = 94.9dBFS , THD = - 103.5dB

B 5-32. fiy = 1MHz B85 FFT

0.75 0.4
0.3
—~ 045 o
@ 4 o2
= >
z = 041
g 0.15 E
= = 0
é 0.15 (ZD
T . .g -0.1
g 5 0.2
- D -
= = ’
-0.45 =
-0.3
-0.75 -0.4
0 65536 131072 196608 262144 0 65536 131072 196608 262144
Output Code Output Code
7 INL = £0.6LSB 7 DNL = £0.4LSB
/& 5-28. JLA INL A 5-29. #L%] DNL
0 0
-30 -30
& -60 E -60
o oM
k=2 =X
L 90 g 90
2 =2
2 g
£ 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
F 5-30. fiy = 2kHz KL% FFT & 5-31. fiy = 100kHz Ff 888 FFT
0 1000 bt 1 11| | N S T T T N N B
900
-30
800
E -60 P 700
g I 600
o o —
g -90 g 500
= E 400
£ 120 2 o
< 300
-150 200 ]
100
-180 0 = _!_7;\ T T T
05 1 2 345710 2030 50 100 200 5001000 3000 TRATOTAN®DIIOON®0D D

O‘G)‘CD‘I\‘(D‘LO
- v or Ty
'

ADC Output Code (LSB)
FrtEfw 2 = 1.61LSB
F 5-33. ERMAEHE

18

&
R
)q.
o
Sk
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6 VE4NUt e
6.1 MR

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 187TmW/iEIE BIThE | Hrh g ADC i IR eI Thie. AT
LVDS (SLVDS) % b 17 iR A A e B [E4F , IF SCRp e AR BPd 5 R sl ik &

6.2 ThEETTHEE

AVDD_5V VDD_1V8 REFIO SMPL_CLK

O O O—0
AINAP SAR
ADC - ) DOUTA
AINAM A T B
YO A LR
Mixer Serial DCLK
VCMOUT 2.4V 4.096V ——+¢ LVDS
¢ [ 4.098V | s NCo e FOLK
Interface
AINBP SAR > YN\ [
ADC d > —( DOUTB
AINBM B
| Configuration Registers |<— Temsre)?]rsa:)tf e
o S L L L
A4 " S " J
GND CS SCLK sblI  SDO
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6.3 REMEULEA
6.3.1 HHEA

ADS921x RPN A A ELIURS & 22 0 o B A AR A SR HL R 0250 5 VEMOUT 511 i HLU s HLF
VLAC. K 6-1 feom 1 aefh M58 2 A\ P25 18] o

6.3.2 BHUMAHHE

5-8 7K | ADS921x st 28 1| (IR ALL 4 Dy A5 A\ A5 9

AINAP
AINBP

AINAM
AINBM

AVDD_5V .
JEZ pF ¢
A
20
060
O — A\
060 ADC
o *— W\
20
A 4 22 pF
AVDD_5V " ¢
A 6-1. SR

P54 519 135MHz. 90MHz i 45MHz.

6.3.3 ADC f£i85%¢

X ADS9219. ADS9218 LA K ADS9217 , - 3dB i

ADS921x S HF £3.2V Z M NTEE . iZ 84 LB B2 ikt el — kb Mg R 18 7 8dE . ik 6-1 fr
7N, BT LR IE O AR A A [F] . AT DL A A A7 g ik OxOD ) DATA_FORMAT 7 Bfic & far ARG )
#%30. ADC [IHAIRA Zhr (LSB) LA F AR H 1LSB = 6.4V /218,

£ 6-1. [BHREE
HNHBE UL ZRERIAMERE ) ADC HiH BH#E % ADC
< -3.2V+1LsSB % R 0x80000 0x00000
OV + 1LSB A 0x00000 Ox1FFFF
=32V - 1LSB RS Ox1FFFF OX3FFFF

20 FERIFIRIE
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6.3.4 EAEHE

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: P E L HE M (i 6-2 Fors )« 1l 6-3 i , REFIO 31 i L35 7 — MM skt 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

O

ADC REF « *

REFIO

1kQ

PD_REF =0

User register bit

External capacitor
0 uF  for reference

REFM I noise reduction
(j:|
GND

& 6-2. EtEAER

AVDD_5V

ADC REF « [

PD_REF =1
User register bit
4.096 V

REF7040

REFIO

_L1owF
REFM [

W GND
GND

A 6-3. MR HERE
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6.3.5 [a B 1%/

ADS921x HA —AH TR W E IR 10 A0 AR S . % IREE 6-2 o iy |, @il SPI seiuE A4
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)
& 6-2. EHUR AL RAH A H K F 5
A e ik & R
B NFAT B UAEHbEE 0x91 g
0x90 1 0x4000 L R i
0x91 1 10 IR BEAL B A Bt VUL L AR R A A AR
0x90 1 0x0000 EPYNF R
6.3.6 H#7T7L

ADS921x HA W EMEIERAS , FIX ADC FIFH 45 RAEAT T2 Ao K 3 2 i A Bl -1 S5 (8 A 8 n i BAAR
1% 6-3 IR 1A LT R RAE R I A A7 AR B EL

% 6-3. OSR (&7 B MEHE B

OO
DECIMATION By
(% SDR F1 DDR®) #% SDR Al DDR®)
CLK3 (0xC5[9]) 1
DATA_LANES =5 i, 7 OSR=2HH0
OSR_INIT1 24 0 OSR =4. 8 f116 i} A
(0xCO[11:10]) DATA_LANES =0 5% 2 1
o 1
_— OSR =2 % 0
OSR #iliate OSR_INIT2 (0xCA[5:4]) 2 OSR=4. 8 i 16 iy
2
OSR=2 Y 0
OSR_INIT3 (0xC4[1]) 1 OSR =4, 8 f1 16 i}y
1
OSR_EN (0x0D[6]) 1 1
) OSR (0x0D[5:2]) 0 0
OSR_CLK (0xCO0[9:7]) 0 0
A OSR (0x0D[5:2]) 1 1
OSR_CLK (0xCO0[9:7]) 4 0
6 OSR (0x0D[5:2]) 2 2
OSR_CLK (0xCO0[9:7]) 5 4
o OSR (0x0D[5:2]) 3 3
OSR_CLK (0xC0[9:7]) 6 5

—
—_

)
)
@)

® N

H 5 DATA_LANES [iL & , {21 £ 6-6 1.4 6-7.

ADS9217 75 FT A Hdii: LR R R R RE IE % TAE.
A& T ADS9217.
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Wik 6-4 fizn , SMPL_SYNC 5| i L i Bk 2 B dh B JE % 28 2 A7 . SMPL_SYNC _ [ ik v 4 7 A FH b ECE 30t 2 i
[E]3 24 ADS921x #aft.

SMPL_SYNC ‘ \

SMPL_CLK

S$1 S2 S3 S4 S5 S6 87 S8 S9 s$10 S11 S12 813  S14 S15  S16 817 $18  s19 S20 S21
| / \ | \ / | / \ / / ! / \ / |

ADC Data for
Decimation by 2

S

invalid data x (S1+52)/2 X (S3+54)/2 X (S5+56)/2 X (S7+58)/2 X(se +810)/2 X(s11 +812)/ 2X(s13 +814)/2)(S15 + S16) / zx(sw +818)/2

invalid data X (S1+82+8S3+84)/2 X (S5+ 86 +S7 +88)/4 X (S9+810+8S11+812)/4 (S13+S14 +87+88)/4

Decimation by 4

ADC Data for . )
Decimation by 8 N invalid data X (S1+82+...+88)/8 (S9+810+...+816)/8
ADC Data for N invalid data (S1+82+...+816)/16

|
ADC Data for X
|
|

Decimation by 16

& 6-4. ELA I Th Ak I
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6.3.7 $rF T ZHiH¥

ADS921x HA nlilid 77 /7 25tk FBh % FEh [id B Wik i B8 T A Mi8s (DDC). 4n& 6-5 fiizn , DDC 55—
NECFIRANBE AN — A 24 MBHEIR 2% (NCO). BUr RS il A p 24 A7 | A1 Q #yi |, IX 5N %7~ ADC %t
¥4 5 NCO HtH R 2 4R A . ADC &R B8 A8 $ IR 4 A S 24 A7 | A1 Q fay AR XS M) 48
Pk

SMPL_CLK
)
./
SAR
ARC . N=0,2 4,8, 16 —( DOUTA
> R > YN\ P
48 bit { 1[23:0], Q[23:0]} Serial DCLK
LVDS
» NCO Data FCLK
Interface
48 bit { 1[23:0], Q[23:0]}
SAR > YN\ P
ADC | » —(O DOUTB
B N=0,2 4,8 16

Bl 6-5. 1 I 7 T 2SR AR A BB B A

NCO %} ADC A fil ADC B #i2@# . NCO ks ( st 2 45 ) i@ NCO_FREQUENCY A7
% ( Hihk OXFD A1 OXFE ) KA HE .

f
fNco = % x (NCO_FREQUENCY[23: 0] & OXFFFFF0) Hz 2)

i AE SMPL_SYNC 51 B0 _Egtiim—N ket , "TEAE AL NCO g thAHAL 5 W2 &l 5-7, s feat 3 M3k 6-4 B
7~ , fH NCO_PHASE Zf7#% ( il OXFC 1 OxFD ) Bt E NCO fiith R4 AE AL .

NCO_PHASE[23:0] = ({1125 » 92%)g, oxFRFFO (3)
% 6-4. F14 NCO #Hifi
NCO_PHASE[23:0] FILEMBL
0x000000 0
O0x7FFFFO i
OxFFFFFO 2n
24 R 15 Copyright © 2024 Texas Instruments Incorporated
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7t DDC - fd FhEUE F 2. 4. 8 B 16. % 6-5 &ox 1 A T4l DDC #2575l B .
% 6-5. DDC (B E

DECIMATION e
OSR_EN (0x0D[6])

2 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])
CLK3 (0xC5[9)])
OSR_INIT1 (0xCO[11:10])
HEE T 4. 8 A1 16 1% Wik E OSR_INIT2 (0xC4[5:4])
OSR_INIT3 (0xC4[1])
OSR_EN (0x0D[6])

4 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])
8 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])
16 OSR (0x0D[5:2]
OSR_CLK (0xCO0[9:7])

a|lw|l s N o2~ |olo|~ T

6.3.8 ##EEO

ADS921x B A &l 417 LVDS 4 0 |, b B A XU AN B B 4 ik i, B ML ] DUE IS s PR % (SDR) 5
FOFOUE R 3% (DDR) A oK i H B ol 5 FEAic B~ 20 f78% 24 L. 3% 6-6 fllZE 6-7 fiL & .

+ 6-6. ADS9217 Mt HEE: O M FFss L B

BROUE | oo | i P s |PATERA| clkt | clk2 | CLKS | CLK4 | CLK5 | CLKe
(hr) 0x12[2:0] | OxCA[8] 0xCO0[12] | 0xC1[0] 0xC5[9] | 0xC5[3:2] | OxFB[1] | 0x1C[7:6]
20 SDR 1 5 1 1 1 1 3 0 3
20 SDR 2 0 1 0 1 0 3 0 3
20 DDR 1 5 0 1 1 1 3 0 3
20 DDR 2 0 0 0 1 0 3 0 3
24 SDR 1 7 1 1 0 1 3 0 3
24 SDR 2 2 1 0 0 0 0 0 0
24 DDR 1 7 0 1 0 1 3 0 3
24 DDR 2 2 0 0 0 0 0 0 0
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% 6-7. ADS9219 Fl ADS9218 %y HH B O & FE A Wb i B

HARWR ‘ : DATA LA | DATA_RA | ¢} k1 CLK2 CLK3 CLK4 | CLK5 | CLKé
(fr) | BOREE | SiEs 0x:le[§-o] 0le15[81 0xCO[12] | OxC1[0] | OxC5[9] | 0xC5[3:2] | OxFB[] | 0x1C[7:6]
20 SDR 1 § - - § § § . .
20 SDR 2 - - - . § § : .
20 DDR 1 - § - - _ § § §
20 DDR 2 - - - § § § . .
2 SDR 1 2 1 0 0 0 0 1 0
2 SDR 2 2 1 0 0 0 0 0 0
2 DDR 1 2 0 0 0 0 0 1 0
2 DDR 2 2 0 0 0 0 0 0 0

ADS921x &4 lidE R 0 DCLK |, iZi#h /& ADC KFERf 4 SMPL_CLK f5%. Bl i Bh 47 28 B vk 1 K 9 o H!
HIERECE (1 802) « Fedamive A SRR R . FudEmive N 20 5t 24 17, FidEE RN SDR 5 DDR. wli@it
A2 4 5 DCLK 3. 3£ 6-8 #Il ! 1 fay H Hed ik Bh A0 1) vl fEAE

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

DCLK speed = 5 s (1 or 2) x Data Rate(SDR = 1, DDR = 2) < SMPL_CLK (4)
X 6-8. FIERT4 (DCLK) & &
ADC @it BHEMEE | E?ﬁfz =| smumun | SMPL_CLKf (SMIEE_LcI:(LK = (SMPDI?_L(':(LK = (SMPDI?_LCII(LK =
(1) DDR ) s 5MHz) 10MHz) 20MHz)
1 48 240MHz — —
! 2 24 120MHz @ @
24 , 1 24 120MHz 240MHz 480MHz
2 12 60MHz 120MHz 240MHz
2 1 20 200MHz e —o
1 2 20 100MHz ) —®
2 1 20 100MHz e —®
2 2 10 50MHz ) —®

(1)
@)
@)

LVDS fi tH Hicdhe AL i B BIAE A1 i 18 600MHzZ. S STHRFEE RS o
%I ADS9219 il ADS9218 , {34 /8 i T K PR Dt | A SCFF BBt . 32 R 206 T4 #0) «
ADS9219 5k ADS9218 /N 3CHF 20 { AL Wi v &
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6.3.8.1 FIEWITE

WKl 6-6 Fr , ADS921x SCHF 24 A7 A1 20 £ i e FEiE Il . i e & #ilik 0x12 #i) DATA_WIDTH 7Bkt
PR WUTE 2 . B K H BAR WUSE B2 24 £, ADC 0% 18 £, A 20 fii7R. 20 A8 Hh (1 s AN 8 S ML
A DL

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_B[1:0]

A

DATA_WIDTH = 0 (20-bit)

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]

DATA_WIDTH =1 (24-bit)

A
A 4

6-6. FE i 55 BF K
6.3.8.2 A%/~ ADC

15 P 38 FH SR FE ISP OR B A . ADS921x #4441 SMPL_CLK 5| il @it xf A5 ADC ) SMPL_CLK 1% Ffi 4 [7
PCB ik &K% , UCEC ADC #MHii Bl 2 b i3 B iR o

18 SR FhE e 2R, AT SMPL_SYNC 5 IRI 2 A~ ADC. SMPL_SYNC 5| il F SR A I 4 i T B 8
#. SMPL_SYNC _AIfki & &AL A EIE R 25
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6.3.8.3 R QNI EE

ADS921x HA FHLH T AL IR Feds 22 O L B (B 6-7 ) o MR F 1w 7 2udls & 5 ADC
FrH BE . JEACE 4L 1 AR A A AR bR 0x13 2 0x1B K Ja MR K .

# 6-9 FIth T ADS921x SCRFIIMIRETE .

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

& 6-7. A TR ER H& A4
% 6-9. MBI E

wows | madm | o "
ADC #4455t 0
Il 52 Pl 1 05k 1 BRI ADG B = $8:Q
Ber R 1 2 AR 288 Q _ iﬁ?ﬁi
BT 1 3 LHMASE | ADoBTRo B Th1 8
&iE

1. RPN EEZ ADC A 1 ADC B e & I .«

6.3.8.3.1 B =2&¥

ADC 5l 75 TPO_A F1 TPO_B {7y Hh e X IIE € K E , LAME 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 )
6.3.8.3.2 TEWHEE

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 )
6.3.8.3.3 Hr=RIHF

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 %
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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 )

6.3.9 ADC TR #HFA

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
KPR EE3E N IOVDD F1 GND HE~F 27 8] 48

HARRAE I B e B IS AT eSS B . 7ENH H HIZATHERAEN B S | ADC 2% I8 TF AR e |, A RE 2L
o B B BRI B toy smpL cLke ZORFERTEMFIEES , ADC Ab T HiiRES | i B . B e A
TR Bk TE R

6-8 N T ZE S RAER B NE . X T ULECE | 15 2 0 KA B N % H2 3] SMPL_CLKP il SMPL_CLKM
5. B 6-9 Bon T Him RN S NE ., EUHEE S, B R R AR B E B SMPL_CLKP |, ¥
SMPL_CLKM ##.

10VDD

SMPL_CLKP

5.4 kQ .
Bias
54 KQ ADS98XX

| SMPL_CLKP l
{

Differential
sampling clock
| SMPL_CLKM
[

U 00l

T SMPL_CLKM
B 6-8. AT & 220 K RE T b ¢ GND
& 6-9. B SRALRT i
6.4 ZRAFDIREAE
6.4.1 £1r

it RESET 5l L3245 0, si@ida RESET 7B ( #ihi: 0x00 , F 778541 0 ) 5 A 1b ¥ ADS921x Wi, &
P15 B T AT AT A b v BRI . X ADS9219 F1 ADS9217 ﬁﬁﬁ AN AFAEIRE NIRRT F R4
2R #/4a 16 /77 #5y . WItaA ADS9218 Hﬁﬁ%‘%%&%ﬁ%ﬁ%)\ﬁ{’ﬁo

6.4.2 B AT

iEid PWDN 5] L1325 0 , sa@ida PD_CH 7B (Ml OxCO , FAF4%4H 1) 5 11b ¥ ADS921x Wi, L
5 B 27 A d AL N BRI . % T ADS9219 F ADS9217 , ffi i — N 217 28 B NERIE R HI kR WA AL ek ; i
SR W61 5y . HIEEAL ADS9218 I AR 217 4% 5 N1k .

6.4.3 IEEELT

FEIEH TARE T , ADS921x bHL , FFAERFERT B AR BRI A i A BEAT 271k . ADC it Kcdle iy it
B, LLK MSB X551 18 fif FeHfedd

£
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6.4.4 475

AT FTIR I WIEEAL 7 B A T ADS9218. W16 6-10 i , Sl 7E 2344 _F s B A J5 AT — RANFHERENK
W4 ADS9219 Al ADS9217 . FEHATHILRALFFI Z | , & H iz 47 ()RR &2 3] ADC. WIEEL T 5156 1%,
J5 , fHHEAEIE L ADS9219 fl ADS9217 % /788,

% 6-10. ADS921x ¥La4L 51

A
BRRS BANK Huhk VALUE[15:0] i85
1 0 0x03 0x0002 PR AFARAL A
2 1 0xF6 0x0002 INIT_2=1
3 0 0x04 0x000B INIT_1=1011b
4 0 0x03 0x0010 TR 2
5 2 0x12 0x0040 INIT_3=1
6 2 0x13 0x8000 INIT_4=1
7 2 0x0A 0x4000 INIT_ 5=1
8 15 10ns ((FME )
9 2 0x0A 0x0000 INIT_5=0
10 0 0x03 0x0002 Yo PR A 1
11 1 0xF6 0x0000 INIT_2=0
12 0 0x03 0x0010 TR 2
13 2 0x13 0x0000 INIT_5=0
14 2 0x12 0x0000 INIT_ 4=0
15 0 0x04 0x0000 INIT_1=0
16 0 0x03 0x0002 A AR 1
17 1 0x33 0x0030 SN INIT_KEY
18 1 OxF4 0x0000 INIT=0
19 1 OxF4 0x0002 INIT =1
20 S 1ms (FME )
21 1 OxF4 0x0000 INIT=0
22 4% 1ms (F/ME )
23 1 0x33 0x0000 INIT_KEY =0
o4 1 0x0D B 5 gﬁﬁlﬁi%%%ﬁ:?ﬁ , JEiE % ADC % th Edim i
25 1 0x33 0x2040 Jo P 1 1R ZE S
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6.5 mfs
6.5.1 F7#5A

it i%E SPI_RD_EN = 0b KB HHEFE AV . 16 (il B FERS NEATIERA |, WL 8 fir %17 a%
Hohb 347 G0k, @B E REG_BANK_SEL £ , EHAFFAA 1 MZFFARA 2 #iT7i e 5 NE81E. T
REG_BANK_SEL 4] , 20 0 HF S A a3 I AR 2 U5 M A . XS EF A bhb 2 — , A TEFH A 254 1
A2 A

K 6-10 s , B AFas 2 RETE

1. BB 1M BEANFAEAA 0 P a7 dn il 0x03 , DLk #Earfrandl 1 sl 2 BT R oA ds 5 AN BEAL0
— _-\ Frame 1 l_\ Frame 2
Cs I
|
Sy W
: Register Write for Bank Selection (ADDR = 0x03)

H A ARSI, A IER
2. 2 B 1 WiE R4 AR R . BRSPS BRUSANFA SRR AR
| |
le 24-bits N
|
o
|
|
| |
| |
| |
: ;
sDI x {{addr(23:16] = Ongbgf(t)a}“&o] = 0x0002 or X {addr[23:16] = REG_ADDR, data[15:0] = DATA } X:
I |
|
[ Not Required for Register Bank 0 : Register Write

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

& 6-10. FFHEA

6.5.2 FFER

WG N7 0 35 A7 de itk Ox03 SKRIEH Py 1 a5 A7 s 4l S@ILAE 774741 0 %t E SPI_RD_EN = 1b
A1 SPI_MODE = 1b ki Ml A f7d B Us i) . al&] 6-11 ffros , BE SPI_RD_EN A1 SPI_MODE J5 , nJ LA HIPA
/> 24 fir SPI WK A7 85 . 55—~ SPI WHLFE S fFds2H. ADC 7255 A~ SPIiirfiik [a] 1% 8 A f7ds ik x
JSEf) 16 fir A 17 asH -

WK 6-11 frs , SEIEFfER P R

1. 117 : 24 SPI_RD_EN = 0b i , 5 AZFAFA2H 0 H 12547 ds kit Ox03 | DUk 5 Pt 75 11 75 748 4 i A7 32 L

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

3. 3l A BTG A AL A b 1) 24 A7 SPI WS H AT 4 (AT AT 2 A7 o X BT i 4H R (AT R B A A b
5T HOD IR DL ORI 27 A7 25 -

4. 4 M %E SPI_RD_EN = 0 DA&E R 27 A7 88 S BOF B 37 8 F 2F 7 8 5 N o

5. HEESE 1 B 4 IR w5745
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Frame 4 I_

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
|

ADS9217, ADS9218, ADS9219
ZHCSR17B - JANUARY 2023 - REVISED MAY 2024

Frame 1 ’ \

Frame 2 ’ \ Frame 3 ’ \
’4724%%4)‘
|
SCLK !

\ { addr[23:16] = 0x03, data[15:0] = 0x0002 or
sDI "
A

| N N N —
} Register Write for Bank Selection (ADDR = 0x03) Register Write for Read Disable (ADDR = 0x00)

|
| i i =
Not Required for Register Bank 0 ! Register Write for Read Enable (ADDR = 0x00)

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

Hi-Z (when SPI_MODE = 1b)
16-bit Register Data

SDO Logic 0 (when SPI_MODE = 0Ob) /

—

A 6-11. AL

6.5.3 E L - SPI B B35 7EHE#
6-12 S7n T AERAEBEIRIN A A B R E 2 1A

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

Kl 6-12. SPI it 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 43 (1 4h % IN 225128 OUT (PICO) 51Mil. ADCA () SDO %t 5| it 4%
#| ADC2 [ SDI N5, AL HE. Erhi 5 —4> ADC (ADC4) 17 SDO firt 51 B fe B 21 35 14 % OUT
8143 IN (POCI) 51 j. R CS 4bTi&EhRZ , PICO 51 1L I%E 32 UL 24SCLK #EiR it ADC1.

WAE b R g AL B P 1R . 7E DAISY_CHAIN_LEN 2777 2% 5 B 2 164 K P DUS P 3 1E SR =X
K BT ADC #& |, A3 ADC1. 7EX 6-12 1, DAISY_CHAIN_LEN % 3.

6.5.3.1 HEHETHFFREAN

BNGACHEIE PSR/ SPI Wi AA N x 24 /> SCLK. 4V ADC M B H S HRE
A (Kl 6-12 s ) # % 96 1~ SCLK.

S BRI B B B AT JE B . iR E DAISY_CHAIN_LEN B LS FHZg e . 418 6-13 i e &
BN W, Hb N 2% st ADC . K 6-14 1245 T8 N A SPI ift SPI 37 , A+ A N /> ADC JHH
AL AR
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| |
|< N x 24 bits =|

| |
|

|

|

|

|

POCI Logic 0 (when SPI_MODE = 0b)

6-13. HILHEPFHFFREA

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 ’
|

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

|
|
|
|
|
|
|
| | |
| | | |

1

DAISY_CHAIN_LENGTH = 3 {ADC1} DAISY_CHAIN_LENGTH = 3 {ADC1 and ADC2} ~ DAISY_CHAIN_LENGTH = 3 {ADC1, ADC2 and ADC3} DAISY_CHAIN_LENGTH = 3 {ADC1,
DAISY_CHAIN_LENGTH = 0 {ADC2, ADC3, and ADCN}  DAISY_CHAIN_LENGTH = 0 {ADC3, ADCN} DAISY_CHAIN_LENGTH = 0 {ADCN} ADC2, ADC3 and ADCN}
POCI Logic 0 (when SPI_MODE = 0b)

Kl 6-14. EAFARURERHEEKE

6.5.3.2 I EE R B AL B2
K 6-15 JE~ T IR HUAG AL BERC B I 27 A7 25 19 SPI 3. MBS HesE 77 sUEFR N A~ ADC sl 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 A8 10 77 47
A INEAF 7S . ADC 722 TR 2b HiR [] 8 A7 %5 A7 2 HUHE AR ML) 16 i 2 A7 45 5 dfi -
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|
Cs ! /
! |
< N x 24 bits N x 24 bits ti
|
|
|
|
|
|
|
|
|

. i i
SeiK W J-L’-\_l_\_l_\_l_\_l_\_l_\_l_\.:.l-\_l_\_l_\_
_ | _ |
[—————24 bits4>‘ < 24 bits i
8-bit register _\
PICO x. OXFE x 0x00 X address * OXFE x B OxXFF x *
1 |
|

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

&l 6-15. 5 4e8ERCE + KI5 7 a8 SR

A 4

OxFF X OxFF X OxFF

- — — ==

8-bit
address
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7 AATAR
71 FHEBAO

B 7-1. SFfFaR2E 0 BRGY
ADD D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 D2 D1 DO
RESERVED SPI_MO | SPI_RD | RESET
00h DE _EN
01h RESERVED ‘ DAISY_CHAIN_LEN RESERVED
03h RESERVED ‘ REG_BANK_SEL
04h RESERVED INIT_1
06h REG_00H_READBACK
R 71, FERBUH HRRURED
1 [ 22 ARG UL
R R BREL
W w EPN
R/W R/W BEEE A
AT BERIAE
-n B A7 JE PSR E
7.1.2 F4E4% 00h ( W = Oh ) [EfL = 0h]
& 7-2. B 77%% 00h
15 ‘ 14 13 ‘ 12 ‘ 11 ‘ 10 9
RESERVED
W-0h
7 6 \ 5 \ 4 \ 3 2 1 0
RESERVED SPI_MODE SPI_RD_EN RESET
W-0h W-0h W-0h W-0h
& 7-3. F475% 00h B
Li7A FB eyt HhL L]
15-3 RESERVED w Oh REE . B ERINE LA
1 P T2 A 287 00 (A TEC B B2 I A 45 SPI BRI %6 165 SPI
2 [ AT 1R 4
2 SPI_MODE w on 0 : 41Ekk SPI it
1: 465 SPI R
EFEGE SPI B R 8 I B A7 s S BT 7). SR 7E 4516 5% SPI
B R XL
! SPIRD_EN w on 0 : CUARF AT BN
1 C 3 A7 S
ADC & 7%l o
0 RESET w Oh 0 : IEH 233 lE
1 BNFTE 178
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7.1.3 732 01h ( fR# = 1h ) [EfL = 0h]

& 7-4. 774 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
K 7-5. F 158 01h FZBLEH
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 178 1520 E RN A
7.1.4 %778 03h (R = 3h ) [HAL = 2h]
& 7-6. F 7 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
B 7-7. &7£5% 03h ZBLEHH
fr FB e Bhr YL
15-8 RESERVED R/W Oh REE . WE2ESERNEALLE
PR TN B N EE M 7 A 4.
0 : IEFRFAFER4 0
7-0 REG_BANK_SEL RIW 2h 2 HEE I 1
16 : A 17 5341 2
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7.1.5 #1738 04h ( fW# = 4h ) [EAL = 0h]

& 7-8. FFf7 5% 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
& 7-9. 775 04h FBLLHH
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 .

7.1.6 F7E22 06h ( fR#E = 6h ) [EfL = 2h]

El 7-10. Ff72% 06h

15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
REG_00H_READBACK
R-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
REG_00H_READBACK
R-5h
B 7-11. %4738 06h B H
172 FE it ghr BEA
REG 00H READ 1% ATt 2 TR A i ZF A7 2 ik 0x00 IEIA . ZF7asih
15-0 “BACK R 2h HE Ox00 N R EHhht. BRINEERMEA 2h , B AHHE 0x00
#) SPI_RD_EN 2 BN 1 A Re U A /748 o
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7.2 FEAE A

B 7-12. FA7RR4 1 B

ADD D15 ‘ D14 D13 D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 D7 D6 D5 ‘ D4 ‘ D3 ‘ D2 D1 Do
RESERVED | DATA_F RESERVED GE_CAL | OSR_EN OSR RESERVED
o0Dh ORMAT _EN1
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 TP1_A
RESERVED RAMP_INC_B TP_MODE_CHB | TP_EN_ | RESERV
18h CHB ED
19h TPO_B
1Ah TP1 B ‘ TPO_B
1Bh TP1_B
1Ch RESERVED USER_BITS_ADC_B | RESERVED USER_BITS_ADC_A
RESERVED | GE_CAL RESERVED GE_CAL INIT_KEY RESERVED
33h _EN3 _EN2
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
Cth ATE
RESERVED OSR_INIT2 RESERVED | OSR_INI | PD_CHI
Cah T3 P
C5h RESERVED ‘ CLK3 ’ RESERVED CLK4 RESERVED
RESERVED INIT  |RESERV.
F4h ED
RESERVED INIT_2 | RESERV
Féh ED
RESERVED 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]
R 7-2. TR BIBT I ZRBURAD
P | 28 Vi) Tt B
R R BEHL
W w EUN
R/wW R/W ESITEEPN
S AL BRI
-n =ROAETOLEE % N
38 TR 15 Copyright © 2024 Texas Instruments Incorporated
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7.2.1 #1733 0Dh ( fR# = Dh ) [EAL = 2002h]

B 7-13. & 1£%% 0Dh

15 ‘ 14 13 12 ‘ ‘ 10 9 ‘ 8
RESERVED DATA_FORMAT RESERVED
R/W-0h R/W-1h R/W-0h
7 6 5 ‘ 4 ‘ ‘ 2 1 ‘ 0
GE_CAL_EN1 OSR_EN OSR RESERVED
R/W-0h R/W-2h
&l 7-14. %775 ODh Bt B
LA FB it ghr yL]
15-14 RESERVED R/W Oh 8. HE BN A .
B ADC 2 B B s K.
13 DATA_FORMAT R/W 1h 0 : B —akHkg R
10 ZRERAMD RS
12-8 RESERVED R/W Oh 8. H2E BN A
W R ZEACHE I A R
7 GE_CAL_EN1 R/W Oh 0 : 5 H BT I I8 ¥ 3 26 R ZE A HE
1 3 BT 0 3 5 1R A
P BE IR
6 OSR_EN R/W oh 0 : CEEF STy
1: B3 %R
FIF 8 S P p s .
0 : XF 2 MFEATCEMAE
5-2 OSR R/W Oh 100 4 AMFERECFE
2 1 X 8 MNMEEAECEIMAE
3 1 X 16 AMPEARCTE
1-0 RESERVED R/W 2h R . G2 E SR A
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7.2.2 5772 12h ( fR#% = 12h ) [EAL = 2h]

B 7-15. ¥17%% 12h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 10 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 2 ‘ 1 ‘ 0
RESERVED XOR_EN DATA_LANES
R/W-0h R/W-0h R/W-2h
7-16. H1E5% 12h =B HH

L 1VA FE By =LA YLHH

15-4 RESERVED R/W Oh PREE . 1520 58 BRI B AE
%t ADC #4645 55 il XOR 1344
0: O\ XOR i85

3 XOR_EN RIW Oh
- 1: ADC #H#4t 5 ADC H4t 1) LSB AT Fukig

5
9P B R B E SOR AN B E R BEE AL B 5T ADC
st B E H XOR i85,
0 : 4}%I7E DOUTA %1 DOUTB L%t ADC A %3251 ADC
B #i#k ; 624> ADC 20 fiz.
2 : 4}%I#E DOUTA %1 DOUTB %1t ADC A %3251 ADC

20 DATA_LANES RIW 2h 5 HIE © 15/ ADC 24 L.
5: 7 DOUTA L%t ADC A %441 ADC B ##E ; &4
ADC 20 fir.
7 1 7E DOUTA L-#iili ADC A 341 ADC B 3 ; f4
ADC 24 fir.
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7.2.3 %7732 13h ( W% = 13h ) [HAL = Oh]

B 7-17. % 47%% 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 7-18. E474% 13h FR&R L
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 apruiebryig
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 FdEk 2 ACD A $ il K
0 RESERVED R/IW Oh R . EZ)HEBRINE NE

7.2.4 %473 14h (fW#E = 14h ) [EfL = 0h]
K 7-19. F772% 14h

15 \ 14 \ 13 \ 12 \ 1 \ 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
&l 7-20. ¥ 7728 14h FE L
A FB E%i| ghr B
15-0 TPO_A[15:0] R/W Oh TR 0 11K 16 7
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7.2.5 2 #8% 15h ( "% = 15h ) [E6L = 0h]
B 7-21. #f74% 15h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 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
B 7-22. &FF4% 15h ZB UL H
L 1VA FE By =LA YLHH
15-8 TP1_A[7:0] R/W Oh R O AN
7-0 TPO_A[23:16] RIW oh WRAB 0 1w )\ bz
7.2.6 ¥17£2% 16h ( 1R# = 16h ) [Eﬁl = 0h]
K 7-23. F774% 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
& 7-24. E472% 16h B
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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7.2.7 %577%% 18h ( fR#% = 18h ) [EfL = Oh]

B 7-25. #Ff74% 18h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 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| 7-26. 1728 18h Rt
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_B RIW oh apruiebryig
A~ ADC B & FE 7l .
0 : TPO_B FF472% 11 & 2 K T
3-2 TP_MODE_B RIW oh 11 TPO_B %474 iy [ 2 [
2 B R
3 : TPO_B #7881 TP1_B #4723 120 %5 [ i B
Ja 5 ADC B i Bz 13038 1 507k B T
1 TP_EN_B RIW oh 0 : KR4 a2 ADC HiHfisk 3
1 BRI E T
0 RESERVED RIW Oh B 20 S R A S A

7.2.8 #F4E3% 19h (W8 = 19h ) [EfL = 0h]
K 7-27. F77%% 19h

15 \ 14 \ 13 \ 12 \ 1 \ 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
&l 7-28. ¥ 1748 19h FE
A FB E%i| ghr B
15-0 TPO_B[15:0] R/W Oh TR 0 11K 16 7
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7.2.9 F45 1Ah ( /R# = 1Ah ) [E4L = 0h]

& 7-29. 175 1Ah

15 14 | 13 | 12 | 1 | 10 | 9 | 8
TP1_BJ[7:0]
R/W-0h
7 6 | 5 | 4 | 3 | 2 | 1 | 0
TPO_B[23:16]
R/W-0h
&l 7-30. F 3% 1Ah FE
i FR it pLia L]
15-8 TP1_BJ[7:0] R/W Oh MK ETE 1 1&/\ AL
7-0 TPO_B[23:16] R/W Oh MR ETE 0 1 J\ AL
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7.2.10 #7738 1Ch (R = 1Ch ) [EAL = Oh]

& 7-31. F 125 1Ch

15 ‘ 14 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED USER_BITS_ADC_B
R/W-0h R/W-0h
7 ‘ 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED USER_BITS_ADC_A
R/W-0h R/W-0h
Kl 7-32. 7758 1Ch FBULH
fir FB *7l 2y P
15-14 RESERVED RIW Oh B 2 E RN S
13-8 USER—BES—ADC RIW oh WENEIK 1 ADC B iy ADC #4651 i 5 A
76 RESERVED RIW oh BT T R A S A
5.0 USERBITSADC|  rw oh ISR E1 ADC A f) ADC 32k SLI i P LA

7.2.11 F778 33h (fR# = 33h ) [Ef = Oh]

K 7-33. &4F%% 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 INIT_KEY RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h
& 7-34. #f74% 33h FE LB
L i7A FB KR =LA V]
15-14 RESERVED R/W Oh REE . HESERINEAE
o 1R ZE RS HE IR 4 R
13 GE_CAL_EN3 RIW oh 0 : AEFH A IE 4 231 22 R
1 JE BT B IE Y 2 R A
12-7 RESERVED R/W Oh A . 1B BRI B E
T af 1R ZE RS HE IR 4 R A
6 GE_CAL_EN2 R/W Oh 0 : 25 FH BT JE 8 1YY 26 R = v
10 JE T B IE Y 2 R A
%k 4G sy, = DL i B A 2 s
5.4 INIT_KEY RIW oh izﬁgii%ofﬁ%%m%ﬁ%?;\ 11b LAy A s EWIiGa 1L
3-0 RESERVED RIW oh R, 5 BRI
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7.2.12 %774% 90h ( f#% = 90h ) [£ AL = 0h]

] 7-35. F774% 90h

15 14 13 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED TS_LD RESERVED
R/W-0h R/W-0h R/W-0h
7 6 5 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED
R/W-Oh
& 7-36. FF74% 90h FB
fir C424 E i =hr B
15 RESERVED R/W Oh TR . 1 BRI AR
fil &2 UAZEHBE Ox91 FRobnskif BEAL s d i o iR AL fil
14 TS_LD R h
S W 0 SR IIAIRAE | M O #H0 1.
13-0 RESERVED R/W Oh fREE . B RERNELIE
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7.2.13 %774% 91h ( fi# = 91h ) [E AL = 00h]
K 7-37. F47%% 91h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8
RESERVED TEMPERATURE_SENSOR
R/W-Oh R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
TEMPERATURE_SENSOR
R/W-0h
& 7-38. Ff7a% 91h Bt A
L 1VA FE i =LA YLHH
15-10 RESERVED R/W Oh PREE . 1520 58 BRI B AE
9-0 TEMgEE,\FfSAggRE— RW Oh 10 AL L A KA i tH o 1 25 B i /2 14 /8K 0 o

7.2.14 %7752 COh ( fW# = COh ) [E £ = Oh]
& 7-39. &F 174 COh

15 | 14 | 13 12 11 | 10 9 | 8
RESERVED 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 RESERVED PD_CH
R/W-0h R/W-0h R/W-0h
&l 7-40. # /745 COh Bt ifi i
VA TB B XA WY
15-13 RESERVED R/W Oh TREE . 1520 BRI S AR
ARt b S P BT
12 CLK1 R/W Oh 0 : DATA_LANES =0 =k 2 K&
1: DATA_LANES =58 7 (. &
WIS 3
11-10 OSR_INIT1 R/W Oh 0 : ZNHEE- R E
10 AT L
0.7 OSR CLK RIW oh TR R B S RCEL. XL WIS
- 2% 6-3.
6-2 RESERVED RW Oh OREH . W2 RN E M -
AR\ S A LA
0 : IEHIZAT
1-0 PD_CH R/W Oh 1: ADC A ClirH
2 : ADC B i
3 : ADC A 1 B ClirHe
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7.2.15 %7752 C1h (/% = C1h ) [SfL = Oh]

B 7-41. F1E%% 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
& 7-42. 775 C1h B
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 &

7.2.16 7752 C4h (/i = C4h ) [EfL = Oh]

& 7-43. 1758 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-0h R/W-0h R/W-0h R/W-0h
& 7-44. 1748 Cah FBHA
VA FB’ K7 =LA Y
15-6 RESERVED R/W Oh RE . 1E7)E BRI E M
Bl T35
5-4 OSR_INIT2 R/W Oh 0 : ZAHER-F ML B
2 BAEEFRRE
3-2 RESERVED R/W Oh REE . 1E) BRI G E
BB T35
1 OSR_INIT3 R/W Oh 0 : 2 HER-F ML B
1 BB E
SEAE A W H .
0 PD_CHIP R/W Oh 0 : IEW R MHRE
10 SEARTWT
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7.2.17 %7fF#% C5h ( /W% = C5h ) [E L = 0h]

& 7-45. F1E 8% C5h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 9 8
RESERVED CLK3 RESERVED
R/W-0h R/W-0h R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2 1 0
RESERVED CLK4 RESERVED
R/W-0h R/W-0h R/W-0h
& 7-46. % f78% C5h FBLH
fr 2R ¥n i W
15-10 RESERVED RIW oh 175 . BRI LA
9 CLK3 RIW oh 0 : DATA_LANES = 0 5 2 [0 &
1: DATA_LANES = 5 5§ 7 [0fid &
8-4 RESERVED R/W Oh TRER . TEZ)HE BN E A
ADS9217 MW HILE . AXREZHAEER |, ISR 452
[7 34y, A& ADS9219 il ADS9218.
3-2 CLka RW on 0: Xﬁﬂrﬁggg !
3¢ T HAh
1-0 RESERVED R/W Oh R . HESEINEAE

7.2.18 %135 F4h ( fR#% = F4h ) [E4L = Oh]
& 7-47. & 472% F4h

15 | 14 | 13 | 12 | 1 | 10 9 8
RESERVED
R/W-0h
7 | 6 | 5 | 4 | 3 | 2 1 0
RESERVED CM_CTRL_EN RESERVED
R/W-0h R/W-0h R/W-0h
& 7-48. #7725 Fah ZE UL
ZiTA FB L3t =LA L]
15-2 RESERVED R/W Oh R HAESEINEAE.
1 INIT RIW oh T3040 INIT 2B EERIIE 7SI IHEI S N 1b.
B\ Ob LT IEH454E .
0 RESERVED R/W Oh REE . W2 SERNEAIAE
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7.2.19 %7783 F6h ( {R# = F6h ) [EAL = Oh]

& 7-49. F17%% F6h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
RESERVED INIT_2 RESERVED
R/W-0h R/W-0h R/W-0h
& 7-50. & 7728 F6h =Bt
L 1VA FE By =LA YLHH
15-2 RESERVED R/W Oh fREE . B RERNELLME
FT 8018640 1) INIT_2 2Bt fEWIIRALF SRS N
! INIT_2 RIW on 1b. A Ob LLHEAT EH BT
0 RESERVED RIW Oh 8. 20 RS A
7.2.20 %478 FBh ( {i#% = FBh ) [EfL = 0h]
& 7-51. F 7% 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-0h R/W-0h
B 7-52. %174 FBh FBLHH
L1VA FER E<vi p=LA VA
15-4 RESERVED RIW oh 8. ) RS A
75 SMPL_SYNC 31 1Lt i & 3 M B B4 58 1.
0 : % NCO 5 SMPL_SYNC 5| _E i — ikt [E 25 .
3 NCO_SYSREF R on 1+ GEFIAMPERKIIR & NCO &5 SMPL_SYNC 311 i
BNk E
Je Fl XOR #ir #5530} |, %85 ADC % #8417 XOR 12
SHIAL
2 XOR_MODE RIW oh 0 : 7£ ADC LSB Z Ji#it PRBS fir. ADC %t ¥fit 5
PRBS {7 XOR JZ#.
1 : ADC % Hi 3 5 #6045 51 19 LSB #:47 XOR 8%,
ADS9219 Fil ADS9218 (i &Il B . H - HEalfs & | 50
L 5y . AEHT ADS9217.
! CLKS RIW Oh 0 : 24 {3k SDR #1 DDR ##x,
1: 24 {793 SDR #1 DDR
0 : 25U NS
0 MIXER_EN RIW oh 1 A T
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7.2.21 FCh %7728 ( W% = FCh ) [E/{L = Oh]

ADS9217, ADS9218, ADS9219
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&l 7-53. %775 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-Oh
K] 7-54. %1748 FCh B H
L 1VA FE By =LA YLHH
150 Nc%ﬁﬁfga—w RIW oh NCO AR HH BRI 15 fr. 508 405 F 2005 34

7.2.22 %4758 FDh (W% = FDh ) [E4L = Oh]

/& 7-55. %774 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 7-56. #774% FDh =B8]
& FB KA g 159
15-8 Ncoaf('??ESUEN RIW oh NCO TR A\ B 55 B 405 F 4T 347
70 NC?JNF;?Z’;?%CO RIW oh NCO HIRL AT 8 . W50 4057 F 405 35 .
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7.2.23 %4758 FEh ( {R# = FEh ) [54% = Oh]

& 7-57. %1% FEh

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
NCO_FREQUENCY
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
NCO_FREQUENCY
R/W-0h
& 7-58. % 77 %% FEh 7Bt
L 1VA FE By =LA YLHH
150 NCO—FSYEQUEN RIW oh NCO ARRLHHUHI 16 £, 5 5 505 F 245 35
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7.3 A EaRd 2
Kl 7-59. A fFasH 2 B
ADD D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 ‘ D7 D6 D5 ‘ D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO
12h RESERVED INIT_3 RESERVED
13h | INIT_4 RESERVED
RESERV| INIT 2 RESERVED
0Ah ED
1Ch RESERVED ‘ CLK6 l RESERVED
R 7-3. TR B M BTG
j |22 AREG ViEH
R R B
w w BHA
R/W R/W EGAEPN
T A BRI
- | S48 10 1 SR A B

7.3.1 F4E3 12h (W8 = 12h ) [EfL = 0h]
K 7-60. Zf73% 12h

15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
RESERVED
R/W-0h
7 6 5 | 4 | 3 | 2 | 1 | 0
RESERVED INIT_3 RESERVED
R/W-0h R/W-0h R/W-0h
& 7-61. HF#73% 12h FBLH
fir FB C i) p_La B
15-7 RESERVED RIW Oh TRE . B2 ESEAE LA
T B8R40 INIT_3 FBL. FERIGF IR S A
6 INIT_3 R/W Oh e
- 1b. B Ob LAEAT IEH #1E.
5-0 RESERVED RIW Oh TRE . B2 ESEOAE L
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7.3.2 %1732 13h ( W% = 13h ) [HAL = Oh]

K 7-62. F 475 13h

15 14 ‘ 13 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
INIT 4 RESERVED
R/W-0h R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED
R/W-0h
& 7-63. E474% 13h FR&R L
L 1VA FE By =LA YLHH
FT 23 E0IGE I INIT 4 FBL. ZEVIGAT PR S N
15 INIT_4 RIW Oh 1b. B A Ob PAHEAT IE# #1E .
14-0 RESERVED RIW Oh 8. 20 RS A
7.3.3 H475 0Ah ( fR# = 0Ah ) [E4L = Oh]
& 7-64. %175 0Ah
15 14 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED INIT_5 RESERVED
R/W-Oh R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED
R/W-0h
& 7-65. % 77 %% 0Ah 7 BtijiBH
L 17A FE i =LA YLHH
15 RESERVED RIW Oh 8. 20 RS A
T39I 40 1) INIT_S Bt EWIIRILIFFIARI S N
14 INIT_5 RIW Oh 1b. B Ob LAHEAT EH HffE
13-0 RESERVED RIW Oh {87 20 RS A
54 FEX IR 7%
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7.3.4 F#8% 1Ch ( fR# =1Ch ) [EfL = 0h]

& 7-66. #1784 1Ch

15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
CLK6 RESERVED
R/W-0h R/W-0h
& 7-67. #1755 1Ch Bt Ui
fir FB i) 2hr i
15-8 RESERVED R/wW Oh TR TH L UENE A .
ADS9217 (MM ECE . VR | 5S04y .
&R F ADS9219 1 ADS9218.
-6 CLKE RIW on 0 : 24 RO
3 A AR G
5-0 RESERVED R/W Oh RE . BB EBINEAE
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8 LSt
#E

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

8.1 MR

ADS921x EAG K ADC JKzhas . (RIEIR. M. (KA B 1R 2 LR RIRTE ., X R ADS921x N =
PEREMS S8 , EH T SR IE RS FI E RN . DLR #0824 7 7E 3R R 4% (DAQ) R4 8] ADS921x #1:
EX PN N EE e

8.2 HLAI N A

8.2.1 <20kHz BN 155 # B HH#E-RE (DAQ) HE

K 8-1 s T — N EA RIS TR RGEE S S5 . 1205 588 8 XGEE 4 20 UK %8 (FDA) THS4552 I
7l ADS921x , EE /N T B B

270pF

Il 47pF
THS4552 I
Differential Source  Single-ended Source
jm————— . ——————— . 4.02kQ ) 10Q .
| | | : 4% )
| P 1kQ 100 500 AINAP
| b | O—AA—e—+ 470pF ¥
: : : : Vocm m ADC
! ! ! ! O— W\
| ! | ! AINAM
| | | | 1kQ 4.02kQ 10Q T 50Q
e s
N B D 270pF 100 AT
| 3
Vocm VCMOUT ADS92XX
2r?pF 47pF
THS4552 il '1
Differential Source  Single-ended Source
jm————— . ——————— . 4.02kQ A 10Q
| | | |
! ! I I 50Q AINBP
I ! h
| | : : : [
| | : : ADC
| | | —
! Lo ! 500 AINBM
| L |
| | | |
L] L]
& 8-1. <20kHz {557 % MR KL (DAQ) H#
8.2.1.1 HitER
% 8-1 FIH T UL MR H 240
x 8-1. WirsH
SR ik
SNR = 92dB
THD < -110dB
LD RS < 20kHz
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8.2.1.2 AR

ATV R IR AT TR ADS921x I FLEK -

T ADS921x N ¥R B A AT K T R IR A
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 .
8.2.1.3 B HIZ%
K 8-2 fllK 8-3 /3@~ T & 8-1 Hh ) SNR Al INL 4 6E.

0 0.5
-44 —
L 025
~ 2
P2 >
g 88 5
~ [}
2 £ 0
2 5
3 -132 z
& 3
< &
£ -0.25
-176 =
-220 -0.5
0 500 1000 1500 2000 2500 0 8192 16384 24576 32768 40960 49152 57344 65535
Frequency (kHz) Output Code
fiy = 2kHz , SNR = 93.4dBFS , THD = - 120dB fin = 2kHz , INL = +0.3LSB
K 8-2. 43 iE 5SMSPS R #4217 FFT : ADS9217 & 8-3. fFif1E SMSPS (¥ # %! INL : ADS9217
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8.2.2 <100kHz BN 155 # B HIH#KE (DAQ) H

K 8-4 BR T — /BB HRDINE T RIRCEIEE S5 . 1205 5 REE L E I BUEE 4 2 0 0K % (FDA) THS4552 K
5y ADS921x , & E W/ TR T =R~ .

2|7 ?”F 47pF
THS4552 1 }1
Differential Source  Single-ended Source
|—————— . mm————— . 4.02kQ 10Q
| | | : MWy )
| | | 1kQ 10Q 50Q AINAP
| - | O— W\ +§22: 470pF
|
| Lo | Voou — ADC
| | | | O—ANN
| | | | AINAM
: : : : TkaQ 4.02kQ 100 500
| | |
I B N 270pF 100 il
||
I v
270pF ocM VCMOUT ADS92XX
| | 47pF
THS4552 1 '1
Differential Source  Single-ended Source
4.02kQ
[ 1 |—T T~ 1 p
| | | :
! ! ! 1kQ 500 AINBP
| | | ! O—AA
|
l L . Vo ADC
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11.1 HIREHE

PACKAGE OUTLINE
RHA0040C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

6.1 B
5.9 ‘ (8]
A
PIN 1 INDEX AREA—"] 0
6.1
59 1
03
02
DETAIL
OPTIONAL TERMINAL
TYPICAL
I
1 MAX
: = = = SEATING PLANE
0.05 J
0.00
04.7 £0.1
2x[45 0.2) TYP —~|
36X L ‘ 2
eeh [ WUUUUUUUUY :
LI | =l EXPOSED
I ! | 47 THERMAL PAD
) \ —
D) ! -
2 D) 41 ‘ 1 SYMM
45 = —— =-—¢
- | d
=) ‘ d
SEE TERMINALJ/ = ‘ -
DETAIL > [ d
o 13/ ‘ — 30
mmmmmpmmmm\ L ioxos :
40 31 .
PIN 1 ID SYMM J 0.1 |C|A|B
(OPTIONAL) ¢ a0x9% L |e 0,050
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@“ ~~~~~~~ :

(mEN))
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.
| 3 130
‘ I
|
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METAL ‘
KSOLDER MASK l

NON SOLDER MASK

" 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) rﬂ ° TYPW (R0.05) TYP
- H08600 000
C3l — D
40X (0.25) Ti] O ! O ‘ i‘]
=al T T T T
. o—t—o—0| 3 W
s 7@f7f7fﬁﬂflfwﬁf7 %l
‘ (5.8)
SGXJE —i‘} O % O O L‘J
f% I | -
0[] O 4 O %21
| ‘
= (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

]

4219053/A 09/2016

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

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
ADS9218RHAR ACTIVE VQFN RHA 40 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ADS9218
PADS9219RHAR ACTIVE VQFN RHA 40 4000 TBD Call Tl Call Tl -40 to 125 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

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

Important Information and Disclaimer:The information provided on this page represents Tl'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 TI 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 8-Jun-2024
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 O O OO0 O 00 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)
ADS9218RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 1.1 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)
ADS9218RHAR VQFN RHA 40 2500 367.0 367.0 35.0

Pack Materials-Page 2



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.
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RHAO0040H

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD

FLATPACK - NO LEAD
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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
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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
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:
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SCALE:15X
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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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