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ADS9813 BG4 LB vR i 18 iz, 2MSPS. 8 3@iE. [FIB%kE ADC

1 Rtk

FAWL AT 8 iHil 18 fi7 ADC :

- [AB R
- JEER IMQ BN FE T
A gL N T

- #12V. £10V. £7V. 5V, 3.5V 1 +2.5V

- BABRFIZE SN

- L EVEHE 212V

- N IR R 218V
FH P AR N T

- 22.7kHz F1 700kHz

L AR RSN 2 B f

- ADC i : 4.096V

- MITAMBrR S 2.5V H itk
B KA B I LA H R SR AN BRI RE

- DNL : +0.35LSB, INL : +0.8LSB
- SNR : 90.3dBFS , THD : -113dB

HYR

- BRI 5V Al 1.8V
- BFEHED 1.2V & 1.8V
VG ; -40°C & +125°C

2 i
A SRy
o« A[YRFE IR

ZHU o6 (PMU)

Dynamic Input
Signal Support ——
AINxP and AINxM
Differential with
wide input
common-mode
, voltage

Bipolar Differential Unipolar

+12V
Multiple analog input
ranges

OpliEum
SNR for
multiple
ranges

AVDD_5V =475V to 5.25 V

3 Ui

ADS9813 & — kI T [F 20 KA 18 ALiZIRIE I 7517 4%
(SAR) LA 4% (ADC) 1)\ EIE X K4 (DAQ) &
4. ADS9813 [5RFAN I E 4R LA — AN 58 B (AL AT vty
(AFE) , Hh & N AL, iZ 8 A IMQ BN
BHATURN— N LA P R 3 AT 96 328 T00 14 M) 4 FE 184 2 OR 2%
(PGA). Fii N LRI 7o 1 BIEAE KA AR TR 28
I TE 75 18 A1 5 5K 5 2% L % . ADS9813 W] it B A
+12V. +10V. +7V. +5V. +3.5V il +2.5V W%
A, VLR EIES £12V [ N FERIEE

SR 1.2V & 1.8V isfr s |, EHEANTH
& H SR 2 B AT £ ADS9813.

BERER
i) () HERC
ADS9813,
ADS9811. RSH (VQFN , 56) [7mm x 7mm
ADS9810

(1) WHESEE , WS, HER AT,
(2)  EERRRT (Kox %) NARIE , IS (& ) .

wHE R
FAFELS SPEED BIjFE
ADS9813 2MSPS/ifiiE 244mW
ADS9811. 1MSPS/ifiiE 177mW
ADS9810
VDD_1V8 = 1.75 V to 1.85 V REFIO  10VDD =1.15V 0 1.85 V/

Oo—
ADC Reference R
4.096 V

8 CHANNELS
DCLKOUT
1MQ FCLKOUT
User- Data Dbo
selectable ADC > Interface D1
(oo = 02
1MQ b3
cs
User SCLK
25V Registers SDI/EXTREF
Sbo
REFOUT_2V5

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

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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A2
T HFEE et 1 B T e 34
2 B s 1 T BRI e, 38
B BB ettt eeenenes 1 AR 2 2 I R 38
BN T 1 - TR 3 T2 ZFAETIL oo, 41
B B ettt ettt nenn 5 T3 ZFAEBIL 20, 53
B LI E RATTE B B 8 R RIEE . .o 54
B2 ESD ZEZ oottt ettt 5 IR A L= RO 54
LRI = 1Y S Ty < SO 6 8.2 HLIURIFH ..ot 54
B PP BEAE I e 6 8.3 BLIFAHIEER I o 57
5.5 BB UEE oo 7 B e 58
BB B TR et 11 O B T S R I e 59
BT FFEREEE oot 12 Q1 SR B ITIEEN e 59
BB H L. e 12 9.2 FTHFBETE e 59
5.9 BT IEIE oo 15 0.3 T et 59
6 FEAITBEI oo 21 9.4 BT S s 59
8.1 REIR .o 21 0.5 RAE TR oo e 59
B.2 THEETTHERE] oo 21 10 BT T BBTE TR et 59
B.3 BETEBEEH .o 22 M KBRS BRI TR e, 59
6.4 BETNAEREIN ..o 32

2 HERXFIRIF
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4 5| A BT RE

g ¢ 2
4 IR AR RE RS )
Q 8 83 8 % 58 2 2 5% ¢ 92 3¢9
AINZP | T g 42 7 GND
Aanzm |72 e N 41 77| 1ovpbD
ANzP | T 3 |/ \l 40 1 _| reLkout
AN3M [T 4 : : 39 _ | nNc
AN4P | "1 5 : : 38 1| NC
ANaM [T 6 : : 37 | D3
ono [ 7 | o ! % 7] o2
REFM [ "7 8 : : 3% 1 _7 Dt
anse [ s | P | w 7] oo
ANSM [ _ 1 10 : : 33 |~ pcLkout
AIN6P | "1 14 : : 32 [ | PWDN
ANM | "7 12 I\ /' 31 [ _ | RESET
L — — \ / J—
ANP [ 113 T —— 30+ _J 1ovobD
ANTM [T 14 29 7 7] oD
e e &~ 2 2 2 5 8 % 3 8 8 K B
\_ N Y,
& @ Not to scale
& 4-1. RSH 3 , 56 5|l VQFN ( TRALAE )
K 4-1. 51 |ThRe
e 1 :
TR WS R o
AINTM 55 Al BN GEIE 1, FHN.
AIN1P 54 Al BN GEIE 1, EfA.
AIN2M 2 Al BN GEIE 2, FfN.
AIN2P 1 Al BN HIE 2, IEfAN.
AIN3M 4 Al A N EE 3, FdA.
AIN3P 3 Al BN E @3,E$ﬁ)\o
AIN4M 6 Al R N EIE 4, .
AIN4P 5 Al BN GBIE 4, ERIN
AIN5M 10 Al R N EIE 5, FiN .
AIN5P 9 Al | BHUENEIE 5, IERIA.
AIN6M 12 Al B AGEE 6 , FMA.
AINGP 11 Al MR N EIE 6 , FHN.
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= 4-1. 5IThEE (48)
5
FRI) yL]
2R w5

AIN7M 14 Al B NBIE 7,

AIN7P 13 Al I GEIE 7, ERA.

AINSM 17 Al R NEIE 8 , I

AINSP 16 Al ML EIE 8 , IEMIA .

AVDD_5V 15. 56 P 5V LR K 1uF A1 0. 1uF ZH8 s 5 32iE 93] GND.

cs 25 DI SPI B OME MR ; KA. Z5IHE—MEEE IOVDD FINH 100k Q _FhiH
FH .

DO 34 DO AT R AR TE 0.

D1 35 DO |H 7%t hi@iE 1.

D2 36 DO AT HOR R TE 2.

D3 37 DO AT HR S R 3.

DCLKOUT 33 DO | %l I Bl o

FCLKOUT 40 DO | Hudds Ot 7 25 4 e

7. 23, 29, A
GND 42, 26 P i
IOVDD 30, 41 P Bl BT /O . 4 1uF AT 0. 1pF 88 25 B3] GND.
20. 38. 39, . o

NC 50. 51 — R TINER.

PWDN 32 DI Wy g RSP A 2. PWDN A5 — AN 2407 L R A 38 100k Q@ - i

REFIO 59 AIAO PR A FHIS , REFIO 78 R HES T H o Pl S 2R FH I | REFIO R /R ARk
HEMTARA G . ¥ 10pF LR 2HEH: 2] REFM 5110,

REFM 8. 18. 53 Al HEpEE . EHE GND.

REFOUT_2V5 19 AO |25V EdfEHH . H45LHE 10uF HIA BERE REFM 5.

RESET 31 DI K%E#E@’Emﬁ)\ ; IRHFA k. RESET A —ANMERBE7 3 0 BFEM A ST 100kQ Fhis

SCLK 26 DI Mo B O R ATRT BN . SCLK BAT — A& H 215 D #E s (1) 38 100k @ i fH.
SDI 2 IREZEEm N . 3IThREH SPI_EN 5| ivkE . SDI BAF — A iEREZE GND KN 5
100k Q@ FhirffH.

SDI/EXTREF 27 DI SPI_EN = 0b : SDI 27 N #lBUAM kR E < B3T3 N . K SDI ¥E#:%] GND LA#E
fEAMTHEHE. ¥ SDI %EHE] IOVDD LAFR I Pk v
SPI_EN = 1b : it B8 1 (f B AT ER N -

SDO 28 DO A BB O R AT R
¥ SMPL_CLKM ##23) GND PL$i45 #im ADC RFER P4 N . SMPL_CLKM /& ADC %4y

SMPL_CLKM 43 DU | pent b\ 0 5 N

SMPL_CLKP 44 DI i ADC EEER 84 N . SMPL_CLKP /& ADC 12543 SEREI By A\ f4 IEHR N

SMPL_SYNC 45 DI RN, A SMPL_SYNC 3IHII1E B |, S 7427 ADC #55.

SPI EN 24 DI FIT R SPI #:O7itE ( CS. SCLK. SDI #1 SDO ) igiH#iN. SPI_EN f— M54

- FHEOHRIERI NS 100k Q _Ehr .
VDD_1v8 2o & 1P 18V L o 10 A O.1F ML B EEEE] GND.
MR — P AhEEHURIESL ; EHE GND,

(1) I=fA, 0=, VO =MmASdmit , G=4#h , P =i,
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5 Hii%
5.1 X KPUEE
TE ARSI 0 B P s (B ) ()
w/AME BAE Hpr
AVDD_5V % GND 0.3 6 v
VDD_1V8 % GND 0.3 2.1 v
IOVDD % GND 0.3 2.1 v
AINXP #1 AINXxM Z GND -18 18 v
REFIO % REFM REFM - 0.3 AVDD_5V +0.3 v
REFM % GND GND - 0.3 GND + 0.3 \Y
AL GND GND - 0.3 2.1 v
N FL ] B IR 5] AR AT R 5 @) -10 10 mA
ghE Ty -40 150 °C
WAFELE | Tetg -60 150 °C

(1) AR RABE (M ISAT A RE SN BT IE K AR o 2N 2R A HIVE () FE AR K B2 N BAE # & 1741F VAT HoAth
SN TRV LR IBAT . WA @ WE TR AL BN R A B BN | ST REA SR A IERIBAT | X AT RER A S0 0 AT 5

Pk DhBERIERE IF A5 RS54 i o
(2)  H I AR EDY 10mA SRR

5.2 ESD &%

B Hpr
DM (HBM) , 754 ANSI/ESDA/JEDEC JS-001 474k , A 51 (M | £2000
V(esp) i HRLTCR FEHLSLEERI (CDM) , %4 JEDEC #5t ANSI/ESDA/JEDEC JS-002 , At £500 v
4511 -

(1) JEDEC 0% JEP155 51, : 500V HBM I i e ki ESD R F 44tk e,
(2) JEDEC X#4 JEP157 #5H : 250V CDM I} Aefis (EARvEE ESD 2 HlMAE R %2 &4/,
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5.3 EUUBIT &M
1E B AR RS T B TARR BV B MU ( BRAES A B )
3 ‘ PRK A B/ME HAUE BAE| B
B IR
AVDD_5V | #EdLl His AVDD_5V & GND 4.75 5 525 V
VDD_1V8 | i VDD_1V8 % GND 1.75 1.8 185 V
IOVDD G AREL IOVDD % GND 1.15 1.8 185 Vv
HEHBE
VRer Hfe L % ADC YL 4.088 4.096 4104| Vv
[EEPE 1IN
RANGE_CHx = 2 25 2.5
RANGE_CHx = 1 -35 35
Vesr b R T RANGE CHx =0 ® Y
RANGE_CHx = 3 7 7
RANGE_CHx = 4 -10 10
RANGE_CHx =5 12 12
AINXP g;;iﬁtl“ﬁ’i ' AINXP % GND 17 17] Vv
AINXM LA, AINXM % GND 17 17| v
LN
wEE
Ta B -40 25 125/ °C
5.4 AMHERER
ADS981x
#aatR() RSH (VQFN) BT
56 5|
Roga B IRET I 23.2 °C/W
R0 yc(top) SEE AT (T ) FABH 10.5 °C/W
Ry 45 4 L AR AR 6.1 °C/W
Wit SRS 4 0.1 °CIW
Yis 253 FL R IE S 4L 6.0 °CIW
R o yc(poty iR HT (RFB ) 0.9 °C/W

(1) BAXRWEBIRRHELZEL , SRR 1C BERBIR bR R Tt
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5.5 H5,

etk

7t AVDD_5V =4.75V % 5.25V , VDD_1V8 = 1.75V £ 1.85V , IOVDD = 1.15V % 1.85V , Vrer = 4.096V ( 4N ) LA K&K
FE R TG (BRAEREHRY ) HAMEMEKEE Ta= -40°C & +125°C IS ; MAUELE Ta = 25°C I 75

5% \ Wikdk | BAME amE B B
A
Rin N BHAT FE NG H 0.8 1 12| M@
N PHPTIER A o N TE 10 30| ppm/°C
LITPANGEER S 10 pF
Lt PN
fICHs TEIRIEAS |, FrA AR 22.7
Tl IR AT | FATEH = £2.5V 221
Vi LR A , AU = £3.5V 325
BWis) | o > LPE A ARSI | AT = 25V 500 Kz
T IR A | MIANTEE = 27V 700
B IR A, MR = £10V 691
YT L YR AR, WATE = £12V 664
BEififae® @
Iy R TEY 18 Rr
DNL W ARtk % CM 2R HFIEZEH | BraEah -0.99 +0.35 0.99| LSB
RANGE = #5V il +10V , Ta = 20°C % 60°C ,
AVDD_5V =4.9V % 5.1V 2 +0.8 2
INL- | Bl lRtett ADS9813 1 ADS9811 LSB
B G -4 +0.8 4
RANGE = #5V. +10V fil 12V -75 +15 75
RANGE = +3.5V 1 7V -100 +25 100
kiR 7% LSB
RANGE = #2.5V 175 +25 175
i HoAth kA +50
o B ViER , Ta=0°C & 70°C 0.6 2
I HA R A 2 T - ppm/°C
Fr A G 0.6
25 Jir A i -0.038  +0.008 0.038| %FSR
- JiA iR, Ta=0°C & 70°C 0.6 S
FrE e 0.6
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5.5 AR (42)

£ AVDD_5V =4.75V % 525V , VDD_1V8 = 1.75V & 1.85V , IOVDD = 1.15V & 1.85V , Vrer = 4.096V ( #hf ) LUKk
U244 TIE (BRIEAGUH ) ; RAMEME KIEAE Ta= - 40°C & +125°C WIS ; SLRE7E Ta = 25°C KU

2K \ WK | BAME RRE EKE| B
R HikARG) )
(KW JENE IS | iy = 2kHz , TilH = £2.5V 85.3 87.4
KM AR %S | fiy = 2kHz , Y6 = +3.5V 86.3 88.4
GIRFE JEE S | iy = 2kHz , T = 25V 87 89.1
GIRFE JEM 42 | fiy = 2kHz , TilH = 27V 87.5 89.8
RIRFE JEE TS | fiy = 2kHz , T = £10V 88 90.2
GIR A JEME S | fiy = 2kHz , il = £12V 88.1 90.3
ﬁ%ﬁ/fg\/&g& , f|N = 2kHz y
RANGE = £2.5V A 79
SNR - |fkklt AU |, fin = 2KHz | 4 704 dBFS
RANGE = +3.5V : '
0K 8158, & s f|N =2kHz ,
RANGE = #5V 7.5 79.7
T FE VRS | fin = 2kHz ,
RANGE = 7V 798
TE TIEWES | fin = 2kHz
RANGE = 10V 795 816
ﬁ%ﬁVE;&%& , f|N = 2kHz ,
RANGE = 12V 80.2 824
RIRFE SIS | iy = 2kHz , Ti[H = £2.5V 85.2 87.3
GIRFEJENE IS | fiy = 2kHz , TilH = £3.5V 86.2 88.3
RIR S JEIE S | fiy = 2kHz , TilH = 25V 86.9 89
(GIRFE JEE S | fiy = 2kHz , T = £7V 87.4 89.7
GIRFE JEIE S | fiy = 2kHz , Wil = £10V 87.9 90.1
IR JEE S | fiy = 2kHz , W = £12V 88 90.2
T TR S | fiy = 2kHz ,
RANGE = 2.5V 77 &
SINAD | fahe b+ 2L L TR B
~ B 1y T IR A fin = 2kHz , 773 79.3
RANGE = 3.5V
Vi R Ay, fin = 2kHz |
RANGE = 5V a4 798
ﬁﬁ?'ﬁ/ﬁ‘/}fi%& , f|N = 2kHz y
RANGE = £7V 76 798
ﬁ%ﬁ/ﬁ/&%ﬁ s f|N = 2kHz y
RANGE = 10V 79.4 8§15
0k 58], & s f|N =2kHz ,
RANGE = 12V 80.1 82.3
e RREFEYEIAS |, fin = 2kHz , BT Y -113
THD | stk il — dB
T IR fin = 2kHz , =R -113
SFDR e A5 76 fin = 2kHz 102 dB
%ﬁﬂt by Aun?i
’ oy = 2KHz | 2 20 T4 13
CMRR EHET -70 dB
R B9 EHE -100 dB
Py R EEE
8 TR 7 Copyright © 2024 Texas Instruments Incorporated
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5.5 BASHAE (42)

£ AVDD_5V =4.75V % 525V , VDD_1V8 = 1.75V & 1.85V , IOVDD = 1.15V & 1.85V , Vrer = 4.096V ( #hf ) LUKk
U244 TIE (BRIEAGUH ) ; RAMEME KIEAE Ta= - 40°C & +125°C WIS ; SLRE7E Ta = 25°C KU

L2 RS A BAME  HRE BAE| B
Vegr () EE)F'O LRI (BN | perio a1 1y 1 uF s | Ty = 25°C 4002 4096 41| v
FEUEIR IR 7 20| ppm/°C
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5.5 15,

FeiE (42)

£ AVDD_5V =4.75V % 525V , VDD_1V8 = 1.75V & 1.85V , IOVDD = 1.15V & 1.85V , Vrer = 4.096V ( #hf ) LUKk
U244 TIE (BRIEAGUH ) ; RAMEME KIEAE Ta= - 40°C & +125°C WIS ; SLRE7E Ta = 25°C KU

2K \ WK | BAME RRE EKE| B
HFHMA
ViL KB P -0.3 0.3 10VDD \Y;
ViH LN A =t 0.7 IOVDD 10VDD \Y
N 6 pF
LVDS KAERF R
i 100
Vi BiHCPHIAIE (P - M) i mV
HiAE 300
A -100
Vi [T P - M) Bl iy
HitfE -300
Viem LN A 0.5 1.2 1.4 \Y;
e
VoL iy A 4 loL = 200pA ¥ HLIR 0 0.2 I0VDD \%
VoH it e R LT lon = 200uA iz HLIf 0.8 I0VDD I0VDD \Y
HiJE - ADS9813
) FRATHE BAHELE 244 304 mw
BRONE R, U 28.3 32
Iavop_sv | K AVDD_5V {1 H 5 Ha i = R R mA
¥ F, 0.2 2
R, AR 52 70
lvpo_1vs |RH VDD_1V8 {1 dLi HLiT = S mA
1B e 0.2 8
Bk #Ent i, CL = 10pF 5 10
lovop  |2KE 1OVDD {5 FL it Bi i P mA
¥ F, 0.1 2
g - ADS9811 I ADS9810
) E AR AHELE 177 215 mw
k& AVDD_5V [ e IR BREE , WA 21.3 25
lavbD_sv — - mA
%15 AVDD_5V ) HL I L b o, 02 2
k8 VDD_1V8 () HE I B i REE , WA 35 43
lvbp_1vs —— mA
S E VDD_1V8 i i b ol 0.2 8
K E 10VDD f HL )R FL wmAAME , CL = 10pF 4 7
liovop — mA
K 10VDD [ I L l e 0.1 2

(1) AT H RS RO 5] A2 ) e e
(2) MM < tRANGE/2 [EMUE AR RSN , W Z AL

() BRI E HI T L e A W L

AL TR
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5.6 B FFER

7t AVDD_5V =4.75V % 5.25V , VDD_1V8 = 1.75V & 1.85V , IOVDD = 1.15V £ 1.85V , Vrgr = 4.096V ( N #FELSMIE ) LA
R KBFELEAE TG (BRIERSEWH ) ; S/MERAEKMELE Ty =-40°C £ +125°C £ TS ; 81BUELE Ta = 25°C W
5

BME M| B
=3 ]
fompL CLK TRESIR ADS9813 3.9 8.1 MHz
fsmpL_cLk P ADS9811 Fll ADS9810 3.9 4.1 MHz
tsmpL_cLk SRAE B 11 ) B 1/ fsmpL_cLk ns
teL_smpL_cLk SMPL_CLK {iG i F 1) 8] 0.45tgmpL cik  0.55 tsmpL_cLk ns
tpH_SMPL_GLK SMPL_CLK &5 H1 F- i 1] 045 tgupL ok 0.55 tswpL oLk ns
SPI &R (IEEN )
fscLk K SCLK 4% 20 MHz
ter_ck SCLK s Hi~F I 7] 0.48 0.52 toLk
tp_cK SCLK i H Fief 1] 0.48 052  tox
thi cs Jik P FFELIT IR] : CS P 220 ns
t4_csck FEIRRSA) : CS FREE S —A SCLK e 20 ns
tsu_ckol AT SDI HdExt SCLK LFHEA L 10 ns
tht_ckoi TREFIS ] © SCLK _EFHYE] SDI k%A 3% 5 ns
to_ckes SEIRI A : £ J5—1 SCLK FF&E| CS LJ+ 5 ns
CMOS ¥#E#M
tsu_ss #ArRHA 0 SMPL_SYNC EF#5%] SMPL_CLK R4 10 ns
the ss {RF5I A - SMPL_CLK T4 % SMPL_SYNC & 1 °F 10 ns
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5.7 FFRietE

7t AVDD_5V =4.75V % 5.25V , VDD_1V8 = 1.75V & 1.85V , IOVDD = 1.15V £ 1.85V , Vrgr = 4.096V ( N #FELSMIE ) LA
M KEFEREZETNG (BRIESEUH ) ; S/MEMRKELE Ta =-40°C & +125°C ,T\#FMWJ 5 AEAE Ta = 25°C I
5

Y B BME BAM|  #Ar
L0
tey A b L IR ‘ ‘ 30 ‘ ms
SPI # O 7 (BN )
tden_ckpo FEIRITA] © 25 8 4~ SCLK _LFHEZEHiEflife 22 ns
¢ FEIRMT[H] : 25 24 A SCLK EFH#7 % SDO i 50 ns
dz_CKDO A
¢ FEIRME] : SCLK TR E] SDO _FHIAH R 16 ns
¢-cKpo Bl %
t FEIBES] : SCLK FREHY3| SDO Lmymf— 9 ns
nLoKPo YRR
CMOS $ifE#E N
) DDR 1 10
tocik B i B — ns
SDR ##x{ 20
I 25 Ll 45 55 %
toff_DCLKDO_r WAl RS © DCLK & F 21 4H N 3 A 3 DDR ##5{ tock/4 - 1.5 tock/4 + 1.5 ns
toff DcLkpo ¢ | IS TAMRAS © DCLK I B 2 AH S A4 47 2% DDR #x{ tock/4 - 1.5 tock/ 4 + 1.5 ns
t4_bcLkoo FEFIF ] : DCLK T BUAR R B0 A 2% SDR = -1 1 ns
¢ JERTEFE] © SMPL_CLK FR## ((iy SYNC 3 alt
d_SYNC_FCLK =a ) SR FCLKOUT | FHiy SMPL_CLK
5.8 I 7l
JHi‘hLCS
— |
os 1y | /_
1 | |
“—P‘f csck LLCKCSH
AN | | | |
SCLK 1y 1 8 9 101 |11 12 13| [14|_J15L |16\ [17| [18] J19| J20| J21| [22| [23| [24 L
SoI _
SDO
! SDO is active only when readmg registers; Hi-Z otherwise !
& 5-1. SPI Fe B #: 1
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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Simultaneously sample all analog input channels

Simultaneously sample all analog input channels

SMPL_SYNC
SMPL_CLK
|
|
I
|
i
DCLKOUT }
L o o o
! | | |
| N » | t ! !
L ta_smpL_para ‘ ‘ Fou ! !
—_—— —— I D[23:6] = 18-bit conversion result | |
FCLKOUT JF | 1 .LF h ! r \‘ D[5:0] = 0 ! ! ' ‘
777777 - 7 7777 7"~ ] |
| |
|
i
i

ﬂ I&tﬂ«,ncmo,. 6 DCLK—D‘ T‘ k—ter scusoo s
oo [ LT e T el el Lo T el (el el ey ]

hannel 4 Channel 1—»

¢—Channel 1 ! hannel Channel

e OO O T T I%’]I?zl?olfsl EE6NEE 360 EE6NEEENBEaNR2EEBEE

D1

Channel 5 hannel 8—»

l———Channel 8 | hannel Channel

oo LD DCC L EEE L e Tl T Lol [l 1 z"z*z%lf’al [efefel TRk L]

& 5-2. 4-SDO DDR CMOS #1581

Simultaneously sample all analog input channels Simultaneously sample all analog input channels

2 SMPL_CLK ‘i ‘
S S e Y s VY U s SR e WY s Y o WO
\ |

|
48 DCLK:
il

SMPL_SYNC

-4 SMPL_CLK >

touss
SMPL_CLK _l

DCLKOUT

FCLKOUT

Iyojofo 3] [o] I} D|DyDYD 2] [} o) 3] (o] [5} o) 8] o] I} D|DyDYD! 8] 1o} I} D{DyDYD DYDYD
! k3] 3| 1 0 1 1 0 J23f2

b3 22421 1211 10f 0 [22)21) {12411 410f (2322 12411 }10) 21]  |12411}19f 0123422421} {12411 A10f
Hicnannm 1 | Channel J‘ Channel i 1 hannel 4- ‘<—Channel 11—
|
| | | i
| |
D1 D
g
|
€l 5-3. 2-SDO DDR CMOS $iE#: 1
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Simultaneously sample all analog input channels
|
SMPL_SYNC

Simultaneously sample all analog input channels

SMPL_CLK

*”*“LZ SMPL_CLK 4>‘l 4 SMPL_CLK

DCLKOUT

|

to_swet_oama !

| D[23:6] = 18-bit conversion result |

FCLKOUT [ \ [ \ \ pE01=0 /-

.
i 155

| |

|

|

|

|

s [T I

e LI LD LI LTI T TfalaiTe)

o LI T LI T L]

Bo
L
No
L
o
L
8
L
L
L
o
L
L.
-0
Bo
BU
8o
L
L
L

o I TITTH LTI

! ‘ ‘
I
I
1.
I
I
Channel a—>|<7cnannel 7v>‘<—cr|anne| 6—+7Channel 5—»‘
I
1.
I
I
1.
I

D LILIE) oo LI} oo LILIE) TolofoVTV0o Vo
22 z |1 Lo |2 2 l1 Lo |2 2 l1 Lo |2 Dll1 Lo
I I I I

& 5-4. 4-SDO SDR CMOS #iE#: 0

Simultaneously sample all analog input channels

SMPL_SYNC

Simultaneously sample all analog input channels

SMPL_CLK

A

|

L
BN

-

|

WWJLMJLMJLMJLJU

96 DCLK:

FCLKOUT

/—\ [_”_L D[5:0] = 0

| D[23:6] = 18-bit conversion result

o LTI IO

—_— -

BB R HEREEHE R

-Channel 1v>’<70hannel 2v+70hannel 34+70hannel 44>‘

|
o T T T IT ] |
}Qichannel 8 I- Channel 7-

& 5-5.2-SDO SDR C

hannel

[ T T r]
| ol
l \

Channel

MOS HEE 1

14 FER PR
Product Folder Links: ADS981
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5.9 AR
Tp=25°C, AVYDD_5V =5V, AYDD_1V8=1.8V , DVDD_1V8 =1.8V , Wik Vrer = 4.096V , i K& (RIEBE Y )

25 0.8
—— Low-Bandwidth, RANGE = +5V —— Low-Bandwidth, RANGE = +5V
2 —— Low-Bandwidth, RANGE = +10V 0.6 —— Low-Bandwidth, RANGE = +10V
—~ 15 —— Wide-Bandwidth, RANGE = +5V o —— Wide-Bandwidth, RANGE = +5V
8 —— Wide-Bandwidth, RANGE = +10V 9 04 —— Wide-Bandwidth, RANGE = 10V
2 1 >
2 05 | | | § 02
[] £
% 0 s 0
2 o5 =
5 . .‘EE -0.2
g 5 04
2 .
£ 5 £
2 -0.6
25 -0.8
0 65536 131072 196608 262144 0 65536 131072 196608 262144
ADC Output Code (LSB) Output Code
A 5-6. fL7 INL & 5-7. BF {8 LPF L% DNL
0 0
-50 -50
7 7
[T [T
m o
= h=2
£ -100 g -100
2 2
3 =
£ £
< <
-150 i -150 L
-200 -200
0.1 0.2 05 1 2 345710 2030 50 100 200 5001000 0.1 02 05 1 2 345710 2030 50 100 200 5001000
Frequency (kHz) Frequency (kHz)
fin = 2kHz B} , SNR = 89.1dBFS , THD = - 116dB fin = 2kHz B} , SNR =79.7dBFS , THD = - 117.3dB
& 5-8. A AL R LPF (2 FFT, & 5-9. AHEHE LPF AR FFT,
VG = 25V JuFE = 25V
0 0
-50 -50
@ @
) g
2 -100 § -100
2 2
a a
IS IS
< <
-150 -150 g
-200 -200
0.1 02 05 1 2 345710 2030 50 100 200 5001000 0.1 0.2 05 1 2 345710 2030 50 100 200 5001000
Frequency (kHz) Frequency (kHz)
fin = 2kHz i, SNR = 90.2dBFS , THD = - 114dB fin = 2kHz i, SNR = 81.6dBFS , THD = - 116dB
& 5-10. AL LPF RISE FFT, 5-11. BB W% LPF M8 FFT,
JEE = 10V JEiFEE = +10V

Copyright © 2024 Texas Instruments Incorporated

RRXXFRE 15

Product Folder Links: ADS9813 ADS9811 ADS9810

English Data Sheet: SBASAQ6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com.cn/cn/lit/pdf/ZHCSRB6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRB6A&partnum=ADS9813
https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com/lit/pdf/SBASAQ6

13 TEXAS

ADS9813, ADS9811, ADS9810 INSTRUMENTS
ZHCSRB6A - JULY 2024 - REVISED NOVEMBER 2024 www.ti.com.cn

5.9 JAIRE (52)

Tp=25°C, AVDD_5V =5V , AVDD_1V8 =1.8V, DVDD_1V8 = 1.8V, Wil Vrer = 4.096V , & KFt&E ( BRIAEBE Y )

0 0
N | — Allinput ranges §\
6 N \\\
N 3 \\ L]
12 | \\ \ ‘
g 18 \\ % -6 \\
s 2 \ )
R N El \
£ a0 N g o \
g - N = —— RANGE = 2.5V \
—— RANGE = 3.5V \ \
.36 —— RANGE = 5V \
N 12| — RANGE = +7V
42 —— RANGE = +10V \
—— RANGE = 12V
-48 -15
1 2 34567 10 2030 5070100 200 500 1000 02 05 1 2 345710 2030 50 100 200 500 1000
Frequency (kHz) Frequency (kHz)
M98 (-3dB) = 22.7kHz
B 5-12. BANJE R W HIKE 7S LPF SR a8 Kl 5-13. S AJEBE NI 5 LPF SIZRna 5L
90 -90 91 -85
| — SNR — SINAD — THD | I — SNR —— SINAD —— THD |
/ 90.75 -90
_ 897 -95 _ /
Q / @ 905 -95
Q 894 / -100 Q
£ = S 90.25 -100 =
% 89.1 105 = A0 8 Y A N /8 W 1 DTV
7 % 1™ e | 2 *IN /17 2
g o . D 89.75 110
;v’ 88.8 / \ -110 5 )
& Z 895 Nl 115
] 2] N
88.5 / N -115 N ,.—"/ NI
M | L+ N 89.25 -120
88.2 -120 89 -125
5070100 200 500 1000 2000 5000 10000 50000 5070100 200 500 1000 2000 5000 10000 50000
Input Frequency (Hz) Input Frequency (Hz)
fi£#7 98 LPF H RANGE = +5V fi£#7 %8 LPF H RANGE = +10V
K 5-14. SNR. SINAD 1 THD 5HINESHE MK R K 5-15. SNR. SINAD 1 THD S#IAf5 S A X R
80 -88 81.45 -95
I —— SNR —— SINAD = THD l I —— SNR —— SINAD = THD l
79.75 -92
—~ — 814 -100
@ 795 ] -96 3 il y/
g g =
2 7025 7‘ -100 2 \
= - o =z 8135 -105 &
2 z 2] \ =)
= 79 -104 5 = a
@ z @ N E
@ 7575 108 F on 813 110 F
s 78 / - = \
g 78.5 / -112 £ /
7] . = n -
A 81.25 <Re = \ -115
78.25 = -116 - \
78 -120 81.2 -120
5070100 200 500 1000 2000 5000 10000 50000 5070100 200 500 1000 2000 5000 10000 50000
Input Frequency (Hz) Input Frequency (Hz)
TE7 % LPF H. RANGE = x5V TEa % LPF H. RANGE = 10V
B 5-16. SNR. SINAD Al THD 5HIANESHRE KX R & 5-17. SNR. SINAD f! THD S#NSEHEHMAXE
16 R 15 Copyright © 2024 Texas Instruments Incorporated
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5.9 JLAIRFE (42)
Tp=25°C, AVYDD_5V =5V, AYDD_1V8=1.8V , DVDD_1V8 =1.8V , Wik Vrer = 4.096V , i K& (RIEBE Y )

-70 -70
75| — Rsource =0Q = Rsource = 10kQ ] 75| — Rsource =0Q = Rsource = 10kQ P
— Rsource = 50Q = Rsource = 50kQ L~ — Rsource = 50Q = Rsource = 50kQ L~
-80| =™ Rsource = 1kQ A .80 | = Rsource = 1kQ Zd
1
-85 v ) -85 7 ]
o -9 = o -9 =
z 95 A1 z 95 11
o - o pi F
= 100 = 100 //
-105 P - /A -105 P // //
-110 /I/ = / A ’// -110 ,// =TT - ‘//
- | "] T 1 s N L~ L
-120 -120
50 70100 200300 500 1000 2000 5000 10000 20000 50 70100 200300 500 1000 2000 5000 10000 20000
Input Frequency (Hz) Input Frequency (Hz)
%47 % LPF H RANGE = +5V %37 % LPF H RANGE = +10V
& 5-18. RIFAMEIEFES T THD SN SHMERKR R & 5-19. RESMFVREST T THD SMANE SHMERIKXER
-70 -70
-75 Rsource = 0Q = Rsource = 10kQ 25| — Rsource = 0Q = Rsource = 10kQ
— Rsource = 50Q = Rsource = 50kQ P d — Rsource = 50Q = Rsource = 50kQ P d
_80 | = Rsource = 1kQ l 80| = Rsource = 1kQ P
-85 ,/ // -85 // A
& -9 A o 90 L
= A = 1
S 95 ra v a o 9 re e
T // T //
= -100 vd = -100
-105 /// // // -105 o A //
1 1
4110  — > a = -110 —— 5 ~ » &
|
g gl — T ST T T a
-120 -120
50 70100 200300 500 1000 2000 5000 10000 20000 50 70100 200300 500 1000 2000 5000 10000 20000
Input Frequency (Hz) Input Frequency (Hz)
54 9% LPF H RANGE = £5V JE15 % LPF L RANGE = +10V
5-20. NEAMFIEHTTT THD 58NS SHERMFXR & 5-21. ARESFIEAGT THD SRS SHRRXR
48 48
= CH1 === CH3 =—— CH5 =— CH7 = CH1 === CH3 === CH5 =—— CH7
40 =—— CH2 === CH4 =—— CH6 =—— CHS8 40 =—— CH2 == CH4 =—— CH6 =—— CHS8
32 32
\ —
o 24 \k m 24 \k
S 16 ™ 5 16 ™
Sog S = Sog S ==
3 < ~— @ = T
2 0 S~ & 0 T~
o \\ == o \\ I ]
-8 \‘S S— -8 \‘S —_——
-16 -16
-24 -24
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
R T8 A0 8 58 Y 58 A B8 FR
B 5-22. RFHEIRESEERMRE , HHE = 25V B 5-23. RARERESRERKXR , EE =210V
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5.9 JAIRE (52)

Tp=25°C, AVDD_5V =5V , AVDD_1V8 =1.8V, DVDD_1V8 = 1.8V, Wil Vrer = 4.096V , & KFt&E ( BRIAEBE Y )

0.012 0.012
0.009 0.009
0.006
& 0003 o 0006 \\\\ ——
2 o — — &£ 0003
= e = | ] -~
(<} [}
utJ -.0.003 ?/’/ LE o /‘/ /
et ?
£ 0.006 — % _—
T -0.
(O] /, O _0.003 /A/
-0.009 =
-0.012 — CH1 =—— CH3 —— CH5 —— CH7 -0.006 —— CH1 =—— CH3 —— CH5 —— CH7
= CH2 = CH4 =—— CH6 —— CHS8 = CH2 = CH4 =—— CH6 =—— CHS8
-0.015 -0.009
40  -20 0 20 40 60 80 100 120 -40  -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
IS B AN B8 7 e I B A B8 4 B8
Kl 5-24. B REGREMKXR , EH = 25V K 5-25. MR RESEEEMXER , TE =10V
-112.5 -115
= | ow-Bandwidth, fijy = 2kHz = | ow-Bandwidth, fjy = 2kHz
\ = | ow-Bandwidth, fjy = 10kHz = | ow-Bandwidth, fjy = 10kHz
-115 = Wide-Bandwidth, fiy = 2kHz -117.5 | =™ Wide-Bandwidth, fiy = 2kHz
N —— Wide-Bandwidth, fyy = 10kHz | == Wide-Bandwidth, fiy = 10kHz |
O 117.5 N N— o 120 — >
g %N ——— g — g _— - //
T  -120 — I -1225 — L
= \\ © T~ L~
-122.5 ~—~— -125
|/
\. I,
-125 -127.5
o -25 -5 -75 -10 -125 -15 -175 -20 -225 -25 -25 -225 -20 -175 -15 -125 -10 -75 -5 -25 O

Input Signal Amplitude (dB)

& 5-26. NESHEEE AR THD SMANESHRBAKAR ,

B 5-27. IAESHRTBE AN THD SMAESRIENHXER ,

Input Signal Amplitude (dB)

RANGE = 5V RANGE = *10V
25 0.4
2 S ——. T \|
—~ 1.5 == o —~— =
N P 3 o2
3 1 | — \; .
> o —— ™ £ = Maximum, Low-BW mode
T 05 3 = Minimum, Low-BW mode
2 o = 0 = Maximum, High-BW mode
T% S = Minimum, High-BW mode
Z -05 =
® —— =
> -1 =N ~ o
E 45 \\\\5 2 02
: [
. . . N ]
2| = Low-BW, INL Min == Wide-BW, INL Min \ — < >
= Low-BW, INL Max = Wide-BW, INL Max L~ — \—/
-2.5 -0.4
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
A 5-28. INL 53 ERIKIZ R & 5-29. DNL 5RERIFXR R
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5.9 JAIRE (52)

Ta=25°C, AVYDD_5V =5V, AVvDD_1V8 =1.8V, DVDD_1V8 =1.8V ,

WS Vrer = 4.006V , S KFHEE (BRIES AU )

4101
4.098
=T
///
4.095 ?é’ ‘\ =
L

/
4002 =l = |

4.089

Reference Voltage on REFIO (V)

4.086
-40  -20 0 20 40 60 80 100 120
Temperature (°C)

/& 5-30. REFIO 5 E K=&

2.504

2.502

25 }

1L

2.498

2.496

Reference Voltage on REFOUT_2V5 (V)

2.494
-40  -20 0 20 40 60 80 100 120
Temperature (°C)

& 5-31. REFOUT_2V5 SR ERIX R

600
540 A —!
480 — CH3
\\ | (=
o 420 N _— g:g
T 360 — CH7
= 300 \ — CH8
o)
A4 RN\\Y
180 i \
120 M
g 1/ \
0 —IZM N |
20 15  -10 5 0 5 10 15

ADC O-Utput Code (LSB)
VRl 2 = 3.25LSB , fir 3L = 4096

& 5-32. AINxP = AINxM = GND i HIERMREESTE , K% ,

600

= CH1
540 — CH2

480 N [\ — CH3
420 / \ —t
360 N \ — o
7 N\ =&
240 /A//77ANIR\\\\

180 A\

120 / ALY

5 Ve /4 AN

N =~ 774 A

12 16 20 24 28 32 36 40
ADC Output Code (LSB)

VR ZE = 3.25LSB , fiyF%L = 4096
B 5-33. Viy = 1mV N EFHARBEFE , %% , RANGE = £5V

Number of Hits

\'\\‘\ ~
S
—
2

\

200 /] \
100 477 7 \\\ \
0 / NN

-60 -40 -20 0 20 40 60 80
ADC Output Code (LSB)

PR 7% = 9.76LSB , v h 4 = 4096

& 5-34. AINxP = AINxM = GND I ERARBES B , EH%E
RANGE = #5V

>
=

RANGE = 5V

1000 1000

900 A . 900 .

A =E] | - N e
2 ™ 174 A\AR — Ghie g / \ —
L 600 — CH7 L 600 — CH7
= 500 /1] \ — CH8 ° 500 [/ \ — CH8
g 400 //I \ \\ \ g 400 Il% \ ~ \ \
= 300 //I = 300 ” A\\\ \

JA\\\ R
’ 7 NG

-40 -20 0 20 40 60 80 100
ADC Output Code (LSB)

FrifEfR2 = 9.76LSB , %L = 4096
& 5-35. Viy = 1mV B ERMREEFE , B%%E , RANGE = #5V
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5.9 JLAIRFE (42)
Tp=25°C, AVYDD_5V =5V, AYDD_1V8=1.8V , DVDD_1V8 =1.8V , Wik Vrer = 4.096V , i K& (RIEBE Y )

60 268
54 264
48 260
=
42 —_— :AVDD_SV (m/A-\) —_— :I)O\/DD (S\A) w 1256 E
. - - issinati
E 36 vDD_1vs (MA) ower Dissipation (mW) || 550 -5
~ ©
= o
§ 30 248 2
g 24 e 244 O
[
18 240 g
o
12 236
6 232
0 228
-40 -20 0 20 40 60 80 100 120
Temperature (°C)
&l 5-36. HLJF ERIRALE DhEBIFE S EE R R
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6 VE4NUt e
6.1 MR

ADS9813 &3k 18 fildliR4E (DAQ) R4t , BA/\AAIHCE Ay i sz 7) FOBHI N JBE . AN A\ E e
AL — AN N EHL DR 37 FL R — AN AT TP AT AT 98 R T4 AT G AR 2 UK A (PGA). AR EIZ R I 77 17 4%
(SAR) Z&Hy , N5 TiHIL 18 BB 4% (ADC) #EATHU L. X T T A diE | shaE ik R G0 vl sl gl il
2MSPS i KAFnk &, %84T A 4.006V WA | 2 MU rT R it 5 8 M8 BHUREE . XL s
—MRERE M — TR MRS PR RE R T AR T e R DL A il R

ULAS R BV A1 1.8V B rIZAT | JF H A& SR A 5 S A GL ORI FBE AT AR 08 $18V 1)
R iz tERREOt 7 — A IMQ fgfEE LA R ST ( JEIR RS ST i A VBT ) - ADS9813 #2416 17—
I Ab A 28 S o5 58, o A e HEL R UR L JSRT 52 2% (R Xl 2 HL G

6.2 ThEETTHEE
. =1
AVDD_5V VDD_1v8
AINTP O I 25V REFOUT_2V5
SAR
Prog. LPF ADC
AINTM
Rero
AIN2P -
SAR
Prog. LPF ADC
AIN2M — ADC REF
AIN3P
SAR
Prog. LPF
ADC IOVDD
AIN3M
RESET
AIN4P L ET
SAR
Prog. LPF ADC SMPL_CLK
A SMPL_SYNC
Digital logic DCLKOUT
and
Data Interface FCLKOUT
AINSP
SAR DO
Prog. LPF ADC
AIN5M — D1
D2
D3
AIN6P
SAR
Prog. LPF ADC
AIN6M
AIN7P
SAR
Prog. LPF ADC
AINTM
SPI_EN
cs
AINSP .
SAR Configuration
ng. LPF ADC Registers SCLK
A SDI/ EXTREF
SDO
GND
i H 5 v itr
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6.3 KrPE Ui EA
6.3.1 FMEA

ADS9813 B4 7 )\ANFE KFE 18 AR VUGE T %47 2% (SAR) B gt (ADC). %234 8 ANl A% .
ADC R B AXT AINXP - AINXM Z A HL R 250 r b . 1B 6-1 B 1 RS0 A\ 8 T8 1) 17 44 Fo i Dl 3 1
HEE R TR NAT AR R . T G R 2 R B (PGA). KIE RS 28 . mik ADC IRz 8% FIkE %% 18 fi7 SAR
ADC. 4146 VU ] 5 o A\ AR L 8] Y 1 8) SNR 416 6-5 (5 TR AT ve ik ) A3k 6-6 ( T 5u iy s #ial ) fir
7o

o

™M Q
SAR
ma PGA Prog. LPF ADC

o

&l 6-1. 35 LMo N\ B E ) Al v e S L

6.3.1.1 By EHAL AR L Bt

ADS9813 [t 8 ML 4 Nl 18 43 A 2 A B O R F g (] 6-1) o B ONEHAL R FL % S0 VR A B0 B N 52
BERKHIE £18V. M NH R £18V J5 |, M NHH Bl Sl |, J-HALh 5V e jRgtd . K 6-2 BoR T
N FELIAE -5 S TR] P 5 2R 117 S 2R AR o i 28

RSO B T A AL | ISR N R A ST £10mA . SRR S N R BBR (1) R 2% 2 FR ) SN R I A
BT BR T RREIE N B Z A, Z B RS S A SR A B IE T USRI PR S B JE B 48 (LPF). UUHD
AINXP 1 AINXM 5| B _E (14135005 BE 4T AT vH B AT (] A0 40 1) 2 1 B R 22

0.1

0.08
0.06
0.04

0.02 —
0

-0.02
-0.04
-0.06
-0.08

-0.1
-30 25 -20 15 10 -5 0 5 10 15 20 25 30
Input Voltage (V)

B 6-2. BRI EHAL L - AL TR S IR R

Input Clamp Current (mA)
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6.3.1.2 AR BT (PGA)

ADS9813 [¥IHF M N EIEALAT — > PGA. PGA SCHFEATXURAR 5 1208 1 L om A Z 2N . & 6-1 FIHH T3¢
FERREA VG . (A Hdik OxC2 Al OxC3 1) RANGE_CHx 2 47 2% 7 Bt Ay AN i 1 b 37 i B B A\
.

® 6-1. BERMATEE

N HIREA RANGE_CHx il &
+12V +12V 5
+10V +10V 4
+7V +7V 3
+5V +5V 0
+3.5V +3.5V 1
+2.5V +2.5V 2

AR JEE T PGA i im A — AN PR SKEEN S (LPF). % 6-2 #IlH T7 ADS9813 5 #5446 A\ Vi il
Xof A5 R AT AR LPF 3ET0 . P 5-12 A 5-13 JEoR TR 56 Al 5 iy 9 LPF e & S my N, i F 25 A7 a4 1
FHudE OxCO FF ) ANA_BWI(7:0] A7 4\ N I8 T8 1% BRAR L4 AT 7 o

R 6-2. [RBEEBAREAME

LPF BRI TEE MBI (- 3dB)

M 98 LN 22.7kHz
12V 664kHz

10V 691kHz

— 7V 700kHz
5V 500kHz

3.5V 325kHz

2.5V 221kHz

6.3.1.3 T A5t v IR 0t v B

ADS9813 7E L fl i A g H A LB (CM) b R |, SCFFmIE £12V 1 CM HLE . Z I CM H & i 7 F2 K 1
THHEAH. EREERENE , BN EIE R RS EA £12V (CM_CTRL_EN = 0b). 7EFTHBHT , W
AL N S P B A 2807 5 A B 1 VLN o

_ (Voltage on AINP) + (Voltage on AINM)
Common mode voltage = >

(1)

W 6-3 frid | &% Z 0 NI F CM HEM AL CM H 1] FLS
+ 6-3. EBATES MR R E

3tH (CM) TE CM_CTRL_EN B AEE 1-4 TR B 5 - 8
CM_EN_CH[4:1] CM_RNG_CHI4:1] CM_EN_CHI[8:5] CM_RNG_CHI[8:5]
CM < 1V 0 % 0 —
CM < +RANGE / 2 ; 0 0
CM < 26V 1 p . 1
CM < +12V 5 5

i B AN, CM R A1) LB O C B R T PGA ROBLUA TG . 2% 6-4 F1J 1 T & FEath i A i 1 v Bl
LR PN AN AL
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£ 6-4. IEF T B0 I SO B

PGA I

CM_CTRL_EN

+2.5V. +3.5V fll +5V
+7V. £10V fl 12V

BIEE 1 -4 MM NIEIE 5- 8
CM_EN_CHI[4:1] CM_RNG_CH[4:1] CM_EN_CHI8:5] CM_RNG_CHI8:5]
0 K 0 Tx
1 0 1 0

DU N30 ] 5 % N LSS L 1A] f 8 28 SNR i3 6-5 (% TR Sk ) Ak 6-6 (X T3 it ) B

F 6-5. L TR TR JEE 5L E A SNR (dBFS) [H %A

i el CM < 1V CM < tRANGE / 2 CM < t6V CM < 12V
+2.5V 88.3 87.4 85.2 83.4
+3.5V 88.3 88.4 87.0 85.4
5V 90.1 89.1 88.4 87.2
7V - 89.8 89.4 88.5
+10V - 90.2 90.2 89.5
+12V - 90.3 90.3 89.9
3 6-6. 7 WA TG FE SILETEE % SNR (dBFS) XA
Y. CM < 1V CM < tRANGE / 2 CM < $6V CM < 12V
+2.5V 80.5 79.1 76.7 74.7
+3.5V 81.1 79.4 77.6 75.8
5V 81.6 79.7 78.4 76.7
7V - 80.0 79.2 77.5
+10V - 81.6 81.2 79.7
+12V - 82.4 82.4 80.9
6.3.2 ADC 6854t

ADS9813 L) Bz — it il B — gk i #h A ig % 18 BE 4 BdlE o A AUl I i AR A S AR Rl
DATA_FORMAT {7 a3 b i B i ARAS ras . 1K 6-3 A3k 6-7 JEon T ADS9813 [fifk it . LSB K/NERT

JITIE AR SR AV
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Straight Twos
Binary Complement

Ox3FFFF  Ox1FFFF

O0x3FFFE Ox1FFFE

-

|
|
[ J [ ] < ff | — (=
o . * | | LSB= w
W ° ° ] | oN
o |
°© 0x20001 0x00001 —] :
2 |
E 0x20000  0X00000 —f-—————— o !
o) |
I3} |
= Ox1FFFF OX3FFFF  —] |—. !
|
. e IS :
° ° | | :
° ° — ! I
| |
0x00002 0x20002 — ! :
| |
0x00001 0x20001  — | :
| |
0x00000 0x20000 S f . S f - >
—FS+(0.5)LSB 0V—(0.5)LSB +FS—(1.5)LSB
ANALOG INPUT
& 6-3. fEHkr
# 6-7. ADC HERLEMN LSB X/
i +FS R -Fs LSB
+2.5V 2.5V ov 2.5V 19.07pV
+3.5V 3.5V ov -3.5v 26.70pV
+5V 5V ov -5V 38.15pVv
7V v ov -7V 53.41uv
+10V 10V ov -10V 76.29uV
+12V 12v ov -12v 91.55pVv
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6.3.3 ADC KRR/ 615

fai P 22 7w Hp B N b A N ( EL o LS I B A THAE SEAIR ) 3247 ADS9813. Wi DR AL B2 H tHig AT IELERT B . 7
L B B AT R B S, ADC 2 A2 oA R e 2l Sl kB ATl B toy_swmpL_cuke AFRAFHE B s
E T IXEESH MR B IR ADC far B . B i R R g G R

6-4 FIIE] 6-5 43 5 T SRHT B %2 5 S

| SMPL_CLKP
[

5.4 kQ
Differential

sampling clock

| SMPL_CLKM
I

Bias

O 001

5.4 kQ

&l 6-4. WM 25 RN B

I0vDD
SMPL_CLKP
ov =

SMPL_CLKM

v oo

B 6-5. L RAF IS BH

6.3.4 /F#£/ ADC

] SMPL_SYNC {55 al%f Z A~ ADS9813 & i I Sl N\ I &[] KA . fTfy ADS9813 #sft41 ADC 4h
HRE HAAHIE ) SMPL_CLK Al SMPL_SYNC {55 LA LA FIREIR . SMPL_SYNC 5/ [-LL SMPL_CLK {55 1
B AL I IERK 2 FTH ADC [R5 |, W20 18 5-2. AXFE LALS (CRFERBhE IZAT ) o FHTE S REE
JE AT AR R —IRFESES . WK 5-2. 18] 5-3. 5] 5-4 Fill] 5-5 ffizr , SYNC 155 = A A f R UL i 14 4%
WHIFHK FCLKOUT {55 S Wixt 5. WA ARIRHE SYNC (55, W Py il i ik 248 5 FCLKOUT A
B, Wil BUE E 4 A P81 S FCLKOUT Z Al ASFIX 5. A8 i 224> A AR FRFE R i) ADC B, SYNC
G5 T GRITA ADC (7] Xt AR ] 4 A B AL 4 N D TE AT SR
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6.3.5 EAEHE

ADSO813 A 4 35 B — K35 (R IGIERS PR e . O T 964t Eu B R | PSS 1O a2 5% B v 2 9 P )
REFIO 5l IRE W A SR HE e (] 6-6 Fors ) « W 6-7 Firs , REFIO 31 LI d T —ANAhap . i
M —ANANERSEAERS |, W5 LT PN IE I BOAE — A SREE I N Ak L I

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

- {i/fl SDVEXTREF 5|} ( SPI_EN 5I[l = i24} 0 ) . {8l FhirifH %44 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

&l 6-6. P EFEAEF

AVDD_5V

ADC REF « [

PD_REF =1
User register bit
4.096 V

REF7040

REFIO

_L1owF
REFM [

W GND
GND

A 6-7. MR HERE

Copyright © 2024 Texas Instruments Incorporated
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6.3.6 $#EEEO

ADS9813 L FF HA HATEHEIE R (SDR) FIXUAF 5 % (DDR) £ AT 2 JWiEA 4 @iERi=t. TR E

SPI i HEREE L |, I 6-8 thpTik. ADC 4:#dE (D[3:0]). %di 4 (DCLKOUT) Hliiny4f (FCLKOUT) , LA

Wi R SMPL_CLK % N\ 51 _E (R RER 4115 5. 18 £ ADC #5#4t B 1L MSB 12677 307 24 A i ahim s |

Ba NN E

a5 5 RN

 DI[3:0] : ADC fy#diafaniti. 76 4 T | AN ANEE | mirE 2 @EsCT , D3 A D1 T4t
ADC % .

* DCLKOUT : ADC ¥t s Hi

* FCLKOUT : ADC [Millsf eyt | i€ 5 aF2H 8 sl Hids . b i B8 AL J5 T 28— SYNC fikid | LUK
FCLKOUT 1 Bty 5iliE 1 R xi 55 , /@ =1~ ADC #5r ik

i 6-8 A AE R e B Btk 4 1 .
* 6-8. ZFOBRANFHFHLE

= ) o
4 @i , DDR K 5-2 0 0
2 j#iE , DDR K 5-3 0 1
4 @i , SDR K 5-4 1 0
2 j@iE , SDR & 5-5 1 1
6.3.6.1 FIEH S H

ADS9813 HA YA £ dH: 10, ADC i 1% 482 1 #7245 F th 20ds A T R SR 504 0 i b o SREE S 1 B Bh 78
DCLKOUT 5| il E#irtH o B AR B e TR AE I st B2 . #dis 8% ( SDR 2 DDR ) Al Hi 88 % (DY ANl i 5%
PN IEE ), BB R 2 45 . Wi e s R 3 it .

24 bits /channel X 8 channels

Data clock frequency = Number of data lanes X Datarate (SDR = 1, DDR = 2)

x Frame clock frequency (2)

Frame clock frequency = Sampling Cl?fk frequency (3)

% 6-9 R TR &M T ADS9817 Hil ADS9815 f5 KK KE 28 [ B I 4 4 %2
R 6-9. B OB EHR RSP R

&OB (fsmptzf: i145MHz) (fSMpf_Zng 2187MHz)
4 j#iE , DDR 24MHz 48MHz
2 j#iiE , DDR 48MHz 96MHz
4 j#iE , SDR 48MHz 96MHz
2 i@i4 , SDR 96MHz R
28 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.3.6.2 ADC #y i BEBEN S R A 5%

ADS9813 B — M Eduii AR NSO 2% . H IR, ADC #4sh B 55345 51 1) LSB (& 6-8 ) 3] LAFH n
#| ADC ##if it ( ¥ 6-9 ) 1 XOR_PRBS £t 7157 78z (XOR). ADC #4541 LSB 1 XOR_PRBS
N1 B0 MRS . T REias , ADS9813 H%E i A BEALIN . I8 I B 2 AR S B AL 45 B BT A I
i S 3 S5 AN B R T . 24 PCB A1 Ja A b 5 KPR d /b et [ 3, 1% AN A S Bh R AT g st /b %
L4 5 ADC AU RE 2 18] A H 520 o

ADC Conversion
Result

MSB - 1

Bit-wise
XOR

MSB ﬁi > > MSB

MSB - 2

LSB +1

LSB

PRBS bit

’_)j > » MSB-1
’_)j > » MSB-2

’_)i > » LSB+1
>—)D LSB

Randomized
Result

» PRBS bit

PRBS bit is appended after LSB of conversion result
Register XOR_PRBS = 0b

& 6-8. 5 PRBS f/i#1T& N R ERIEH

ADC Conversion Bit-wise
Result XOR

LSB

MSB ﬁi > > MSB
MSB - 1 ’_)i > » MSB-1
MSB - 2 ’_)i > » MSB-2

LSB +1 ’_)i > » LSB+1

Randomized
Result

» LSB

LSB of conversion result is used for XOR operation

Register XOR_PRBS = 1b

& 6-9. 5 ADC LSB #T& M RREE

6.3.6.3 LT

ADS9813 A7 Al Bicdfa T £ s LA k3 SNR - ] P S RIAS Bl ~F- 2 o ] BT~ 2oy MR At B R BAIR 2 1%, 1

W Bl V- BIAN 2 B A . 3% 6-10 AR 6-11 233l 7 13 P AN AR Y 3 -1 S AN AS Bl -1 44 () 25 A7 2 1A

R 6-10. & BT FFa3 R A

WIR# FHHTE JE PR 18 P B 2R o] B T
1 REG_BANK_SEL 2 2
2 EN_AVG 1 0
3 AVG_CFG3 1 0
4 AVG_CFG2 3 0
5 AVG_CFG1 1 0
6 AVG_CFG4 3 0
% 6-11. Ba FHISFFRER
PHR# FIFHRTR JA P P a SRR BSP I T
1 REG_BANK_SEL 2 2
2 EN_AVG 1 0
3 EN_MVG_AVG 1 0
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6.3.6.4 R QNI B’

ADS9813 EA EHL T al AN 56 200 43 11 Il BT o 003 1 TR A 3 S P i i 6 ADC it il
TG E A 1 PO R EF A7 A Ak 0x13 2 0x1B Sk e A& T «

# 6-12 71 T ADS9813 SCHFIIMNKETE .

Register it 15 Bit8  Bit7 Bit 0
Address

A

0x13 CH[4:1] Test Pattern Control Register
Test Patterns for
0x14 TPO_A LSB CHI[4:1]
I-e Fixed Pattern {TPO}
0x15 TP1_A LSB MSB TPO_A  Digital ramp
o Alternating {TPO, TP1}

0x16 MSB TP1_A

\é

A
0x18 CHI8:5] Test Pattern Control Register

Test Patterns for
0x19 TPO_B LSB CHI8:5]
I-e Fixed Pattern {TPO}
0x1A TP1_B LSB MSB TPO_B o Digital ramp
o Alternating {TPO, TP1}

0x1B MSB TP1_B

v

A 6-10. ATl ER R FERA
* 6-12. MRXEFEEE

ADC %ttt TP_EN_CH[4:1] TP_MODE_CH[4:1] B LR 1
TP_EN_CH[8:5] TP_MODE_CHI8:5]
ADC #:#4h R 0
Bz 1 01 FE CH[4:1] = TPO_A
CH[8:5] = TPO_B
Bk 1 2 HF Rl CHI4:1] = $uv 4}
CHI[8:5] = kb
AR MR &R 1 3 EE MK CH[4:1]1 = TPO_A. TP1_A
CH[8:5] = TPO_B. TP1_B

#HIE
1. WA SR IE 4 CHI4:1] A1 CH[8:5] Fic B MK -

6.3.6.4.1 G =&¥

ADC 43 7l%i i 7 TPO_A F1 TPO_B Zif7-#s e X Il & E ., LR E CHI[4:1] A1 CH[8:5] % ¥ .

« {£ TPO_A A1 TPO_B v fic & ik B /&

« %% TP_EN_CH[4:1]=1. TP_MODE_CH[4:1] =0 ( #i}i: =0x13 ) . TP_EN_CH[8:5] =1
TP_MODE_CHI[8:5] = 0 ( Hiik = 0x18 )

6.3.6.4.2 X FEHH
ADC 475 RAMP_INC_A 1 RAMP_INC_B #7238 € HI 3G &4 B 7 #1E |, MCE CH[4:1] A1 CH[8:5]

23 HIE RAMP_INC_A ( #idik = 0x13 ) A1 RAMP_INC_B ( Hidit = 0x18 ) 27 /7 2% FH L B B RH I 1 AN 7% 2 By
PR AR . BUE RIS N+ 1, Hh N AR A7 g i B 1Y .

« %% TP_EN_CH[4:1]=1. TP_MODE_CH[4:1] =2 ( #i}i: =0x13 ) . TP_EN_CH[8:5] =1
TP_MODE_CHI[8:5] = 2 ( #i4ik = 0x18 )
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6.3.6.4.3 XEWXE¥E
ADC 73l 7 TPO_A. TP1_A 1 TPO_B. TP1_B #fFes & LI B MR EE , UARE CH[4:1] il CH[8:5]

. FE TPO_A. TP1_A. TPO_B Hil TP1_B it K%
« ¥ TP_EN_CH[4:1]=1. TP_MODE_CH[4:1] = 3 ( #u}it = 0x13 ) . TP_EN_CH[8:5] = 1 A7
TP_MODE_CHI[8:5] = 3 ( Hii- = 0x18 )
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6.4 B ThREARE

6.4.1 51

it RESET 5| il L3245 0, sl a1 277284 0 Rl 0x00 H i) RESET FBt5 A 1b K ADS9813 HiHi .
BALfE , s aVIE M NERIME |, YIUET — RV 745 NEEX ST Y. E2ERES R /45
/75 55 o

6.4.2 B

Bt PWDN 5| _Efi2 48 0, salid [ 947 2841 1 Hibdik OxCO #1) PD_CH FEBS5 A\ 11b K ADS9813 i,
G | S A BV ERE |, LUl — RV %748 5 NEVEX ST W6 . 205 RS W 2745
1L /7 5 R4y

6.4.3 G757

W 6-13 prow , W S F L s R AR AT — R AT A8 5 ARG ADS9813. fEHATHILGAL T HI L0
F H HISAT FER PR #OER 2] ADC. Wliaferalse s | A BRMET4h 1k ADS9813 7 174 -

% 6-13. ADS9813 #tE/LF5

STEP il R
BANK ikt VALUE[15:0]
1 0 0x04 0x000B INIT_1 BB E
2 0 0x03 0x0010 WA AL 2
3 2 0x92 0x0002 INIT_2 BB
3 2 0xC5 0x0604 Witk PGA JFHCE INIT_3

I 6-14 Pios , A0 E CHIBC B 2 ADS9813 FIERINBLE . WP Bt ) 5 i 2 e A AU N T B 7l 0
ANIEASE Fi P Vs PRl o 50 e 22 11 ) B 5 2 53 i HH A TE 2 (R 3 OB R i R )

% 6-14. ADS9813 AL E

A
STEP
BANK Hif VALUE[15:0] 2
1 1 0xC1 M EEX e 5 O 2 1 R 3 P S e A 3 o
2 1 0xC2 F1 0xC3 M HEE X AL | ES & 6-1
3 1 0xCO MFPEEX RN | S RE 6-2
4 1 OxC4 1 0xC5 F P 5 X énﬁj%ﬁ%%ﬁ)\m;@rﬁﬁ BB 6-3 FIE

6.4.4 [EEELT

ADS9813 5E IR G (B[ 274514 /720 #5453 ), ADS9813 Kl N\l R H i Bt e . #4FIE%
IBAT 5 E A AT RERAER B  1§ 2 W ADC KFEm #H A #89y

32 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: ADS9813 ADS9811 ADS9810
English Data Sheet: SBASAQ6


https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com.cn/cn/lit/pdf/ZHCSRB6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRB6A&partnum=ADS9813
https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com/lit/pdf/SBASAQ6

13 TEXAS

INSTRUMENTS ADS9813, ADS9811, ADS9810
www.ti.com.cn ZHCSRB6A - JULY 2024 - REVISED NOVEMBER 2024
6.4.5 BRI EHE

ADS9813 SCHFH ETH A, SV b BRI AR N B IE X B A ik 8MSPS [IRAER . fEMZTHERGCT |
A P PRIFDETE R | A 6 MBI N GBIE A T 2 HPIRAS . SRR E T REER ppiRe . P UMW BLR
HIFR P A AL A S

+ CH1 il CH8

+ CH2 fll CH7

+ CH3 I CH6

+ CH4 1 CH5

Hn B S 5 IEH IS TR AR EEARAE . CH[4:1] R CHI8:5] i HH B 40 591 5 # hy FIT 368 368 328 %ot 6 7 (1 45040

%% 6-15 JEIR 1 e AR A P T R i 27 A7 4 1

R 6-15. BT BB K F A S RAE

BB # FERTR JE R BE TR BHBETHE
1 REG_BANK_SEL 2 2
2 BOOST_CFG1 3 0
3 BOOST_CFG2 1 0
4 EN_BOOST 1 0
5 SEL_CH_BOOST CH1 #1 CH8 5 0 0
CH2 1 CH7 Jy 1
CH3 F1 CH6 Jy 2
CH4 F1 CH5 9 3
6 REG_BANK_SEL 16 16
7 BOOST_CFG3 1 0
8 BOOST_CFG4 1 0
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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 FERSNEATIENA |, LU 8 %17 a%
Hohb 347 0k, @B E REG_BANK_SEL £ , EHAFAAA 1 MEFFARA 2 #iT7iE 5 NE8/E. T
REG_BANK_SEL 4] , 20 0 HF S A a3 AR 2l U5 M A . XS EF A 2S bbb 2 — , NI TEF A 254 1
A2 A

K 6-11 fior , G AP RO

1. BB AW EAFAAAGA 0 PIF A GHAE 0x03 |, DUkFAF A4l 1 sl 2 BT R EHF A S A, BEAHO0
ARSI, AN
2. 2W B Wk R A P A AR . BRI IRUE NE — oA 2 I 2 A F A

_ Frame 1 Frame 2
Cs -\ l \ I
I I
|
I
I
I
I

A A

< 24-bits:

A 4

|
SCLK _E_/_\ / \
- = |
| |
| |
| |
v pyo — |
SDI ’ { addr[23:16] = 0xgibg$(t)a}[1s.0] = 0x0002 or X { addr[23:16] = REG_ADDR, data[15:0] = DATA} x
I |
| . . : — |
Register Write for Bank Selection (ADDR = 0x03) . .
| |
| Not Required for Register Bank 0 | Register Write
Do Logic 0 (when SPI_MODE = 0b) and Hi-Z (when SPI_MODE = 1b)
B 6-11. FHEBEN
6.5.2 At

WL E NGRS 0 a7 etk Ox03 SR FT F e A28 4l . Il fE o A7 2840 0 hi&® SPI_RD_EN = 1b
A1 SPI_MODE = 1b K& H ZF /78 iyl . anfs 6-12 fios , & SPI_RD_EN 1 SPI_MODE i )5 , A LAf#i
AN 24 A7 SPI MR 745 . 55—~ SPI MR ZF 73541, ADC TEEE A SPI Wik [ 51% 8 {7 75 /77 Huhi:
XFRLI) 16 AL 7 A7 A E -

ke 6-12 fis , Sl AF s D BRI r

1. 55117 : 24 SPI_RD_EN = 0b i} , 5 ANZA7a2H 0 0 ZF A7 a3kt Ox03 |, DUESRFT R M5 7484 0 #4752
B,

2. 521 AEAFERYL 0 BT A7 A bl 0x00 Hit'E SPI_RD_EN = 1b f1 SPI_MODE = 1b.

3. 3l AT A AL A AL 1) 24 7 SPI Mt E TR A AT A B A7 A . X BTk A R (AT B A7 A
AT I R DA R B [ 2 A7 25

4. 4 %E SPI_RD_EN =0 DA 2547 48 S HOE 8 R - A4 5.

5. HEDE 1 B 4 IS FH 1 T 4748
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Frame 2 ’ \ Frame 3 I \ Frame 4 /_

’4724%\(54»‘

| |

SCLK | !
|

I

I

|

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

i
SbI x 0x0010 }

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

Not Required for Register Bank 0

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 } ~
A

|
} Register Write for Read Enable (ADDR = 0x00) Register Read: 8-bit address of register to be read Register Write for Read Disable (ADDR = 0x00)

SDO Logic 0 (when SPI_MODE = 0Ob) / 16-bit Register Data J\ HI-Z (when SP1_MODE = 1b)
B 6-12. #FFaR R
6.5.3 Z/7 T SPI ELE )%/ 6EH 7 HIZ 1 a5 1F
K 6-13 Bon 1 EAEREN NP 2SR SR A
SCLK
cs
y y y y y y y y
SCLK cs SCLK Cs SCLK cs SCLK cs
ADS98XX ADS98XX ADS98XX ADS98XX HOST
ADC4 ADC3 ADC2 ADC1
SDO SDI SDO SDI SDO SDI SDO SDI
24-bit < 24-bit < 24-bit < 24-bit < PICO
» POCI

& 6-13. SPI FL B KI5 bR

Jiif5 ADC [f) CS #iAA1 SCLK i NHGEBAE k2 , 70 Bl il 231 84 CS 5IIA1 SCLK 5] iz, 4 rhes—
A~ ADC (ADC1) ¥ SDI % th 51 B £ 23 25 4% IN #2418 OUT (PICO) 5. 485 , ADC1 (1) SDO #i 5l
JEER:E] ADC2 1) SDI Fp N 51, LAUE2EHE . b5 —1~ ADC (ADC4) [ SDO i th 51 B 52 ) 42 il 25 (1AM 15
OUT #5112 IN (POCI) Bl J#l. W CS kb TIESIRA |, PICO 51 HI_E % st 2 DL 24SCLK %EiR i@ ADC1.

WAZBAE b i B A A AL JE R A AEE . (E DAISY_CHAIN_LEN %7 7 &% th s B A TR RE I FE LUR T S iR . 37k
BEK LR HE ADC #i: , ANufh ADC1. 1E[5]6-13 ', DAISY_CHAIN_LEN 4 3.
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6.5.3.1 HIEHETHFFHRBA

BN A A A T > SPIIUHAA N x 24 4 SCLK. 1 6-13 o , /A& U4 ADC %5 £ 4k it
TR F A 5N IR 7R 2 96 > SCLK.

S ACHERIAAE - R EER EAL5 B . BB DAISY_CHAIN_LEN B UUS A, K5 1K 6-14 it &
N, H N25gfetEt ADC % . K 6-15 424t 7 N 4> SPI iiffy SPI#E , FI+8 N /4> ADC 5 Hi

HIAEHERL
s | [

N x 24 bits =|

' S

POCI Logic 0 (when SPI_MODE = 0b)

6-14. HILETHHFFREA

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

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

|

|

|

I

|

|

|

|

|

|

|

|

| |

|
PICO X Danen X Daocs X Daocz X Daoci X Daoen X Daocs X Daocz X Daoct X Daoen Daocs Daocz X Daoct ~ Daoen Daoca Daocz Daoct
A

|
|

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

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

Kl 6-15. A TR URERHEEKE

36 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.5.3.2 Z5EHE A A7 AR

K 6 16 %Eﬁ TR AERE T I A ATF AR SPI TR . M ULAG RS 7 s N A ADC H i L& A7 s B 3R R
1. B F LA 17 s G A RE N a8y, o7 LLJE 27 AE 4 s L
a. E)\ REG_BANK_SEL DAk 75 1 27 A7 45 41
b. J#iI5 A SPI_RD_EN = 0b j& F #F 785 528 ( BN LR E A )
2. EFFAF4R4H SPI_RD_EN = 0b i, &85 2 4% DU R /NP BRI HC AT A7E 28 5000

a. KR 8 fL A A7 s bk N x 24 £ SPI i :

b. BEEUH T AR AR A N x 24 £i7 SPI : N £ {OXFF. OxFF. OxFF}

% 2a 11 OXFE 7% ADC ECE NMIEEN 8 ﬁﬂﬁiﬁi‘*ﬁxﬁﬁ%ﬁo IR 2a &5 it

%&bﬂ%ﬁﬁﬁ%&iﬂ}% ADC 518

N

2b Hik[a] 8 fir A A7 UL AAH R 16 A7 25 17 S 8 -

N f% {OXFE. Ox00. 8 fi 75 {7 a%Huht}

, ADC HH %0 4% 1 75 47

| f

<

24 bits

N x 24 bits > N x 24 bits

A 4

i 24 bits: ;

PICO ‘ OxFE X 0x00 X
|

——

T L

gbitregister Y o, pp OXFF OxFF OxFF
address
|
|

8-bit
address

x 8-bit x . .
address 16-bit register data X
|

Bl 6-16. 5 7E%E H 137 A 48 X
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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 | SPLRD | ff:
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 SPN
R/W R/W BEEE A
AT BERIAE
-n | SRR ORI
7.1.1 F 1748 00h (fR#% = Oh ) [Efr = 0h]
& 7-2. & 474% 00h
15 \ 14 \ 13 \ 12 \ 11 \ 10 9 8
RESERVED
W-0h
7 \ 6 \ 5 \ 4 \ 3 2 1 0
RESERVED SPI_MODE | SPI_RD_EN 5 fr
W-0h W-0h W-0h W-0h
& 7-3. A% 00h FELUiEH
Li7A FB eyt HhL L]
15-3 RESERVED w Oh REE . B ERINE LA
18 P T2 A2 257 10 (0 0 B 1 11 4% 45 SPI AR 45 16 5% SPI
2 [ AT 1R 4
2 SPI_MODE w Oh 0 : %ifekE SPI #{
1: 465 SPI R
EFEGE SPI B R 8 I B A7 s S BT 7). SR 7E 4516 5% SPI
B R XL
! SPIRD_EN w Oh 0 : CLEEH F A28
1 C 3 A7 S
ADC & 7%l o
0 B w Oh 0 : IEH 233 lE
1 : 41 ADC M 517 0%

38 ERIFIRIE
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7.1.2 5778% 01h ( W = 1h ) [EfL = 0h]

ADS9813, ADS9811, ADS9810
ZHCSRB6A - JULY 2024 - REVISED NOVEMBER 2024

& 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
1£ SPI 3L 5 %R ADC &
DAISY_CHAIN_L 0:141 ADC
6-2 EN RW Oh 1:2 /4 ADC
31: 32/ ADC
1-0 RESERVED RIW oh [RA WAL
7.1.3 #4748 03h (fR# = 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. 775 03h FBULEH

172 FE ik =LA BB

15-8 RESERVED R/W Oh RER . HZ BRI .
e TS BURI S N BRI 751728 40
0 : IEFRFAFER4 0

7-0 REG_BANK_SEL R/W 2h 2 P 7 B 1
16 : LA ATARA 2
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7.1.4 F173% 04h ( fW#E = 4h ) [EAL = 0h]

& 7-8. & £7 4% 04h
15 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED INIT_1
R/W-0h R/W-0h
& 7-9. 775 04h FBLLHH
L 1VA FE By =LA YLHH
15-4 RESERVED RIW Oh 1R 1520 E BRI A
) WHEN 0011b IR IEREIT. AREZRAER |, HSH
3-0 INIT_1 RIW oh i
7.1.5 F1£3% 06h ( fWfE = 6h ) [EfL = 2h]
Bl 7-10. % 172% 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. B 14738 06h B i
AL FB e vt BhL iR
15-0 REG_DOHREAD R 2n VAT BRI T U %547 BB 0XO0 ORI
40 FEX IR 7%
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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
DATA_ EN_MV
oDh RESERVED | oniie RESERVED EN_AVG RESERVED & AVG
XOR_
12h RESERVED SRBS | XOR_EN RESERVED
TP_EN_ | RESERV
13h RESERVED RAMP_INC_A TP_MODE_A A 5
14h TPO_A
15h TP1_A TPO_A
16h TP1A
TP_EN_ | RESERV
18h RESERVED RAMP_INC_B TP_MODE_B . 5
19h TPO_B
1Ah TP1 B ‘ TPO_B
1Bh TP1B
1Ch RESERVED USER_BITS_CH[8:5] | RESERVED USER_BITS_CH[4:1]
EN_
a7h RESERVED BOOST_CH_SEL | gonat
AVG_
ach RESERVED ore3 RESERVED
RESERV
ooh RESERVED INIT_2 | RESS
coh RESERVED ANA_BW PD_CH
RESERV| DATA_ | DATA_
i RESERVED PD_REF |V 20" | LANES | RATE RESERVED
c2h RANGE_CH4 RANGE_CH3 RANGE_CH2 RANGE_CH1
c3h RANGE_CH8 RANGE_CH7 RANGE_CH6 RANGE_CH5
, ] CM_EN_|CM_EN_| AVG_ | PD_
can RESERVED CM_RNG_CH[8:5] | CM_RNG_CH[4:1] AVG_CFG2 CHIB5] | CHiAT | CFGT | CHIP
PGA_ CM_CT |BOOST_| PGA_
csh BOOST_CFG1 RESERVED INIT3 | RESERVED AVG_CFG4 RLEN | oFG2™| NiTI RESERVED
R 7-2. FABBIPY) M BTG
j |22 R L]
R R il
W w BA
R/W R/W PAEREPN
B AR IAME
-n A7 fE s B AE
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7.2.1 #1733 0Dh ( fR# = Dh ) [EAL = 2002h]

B 7-13. & 1£%% 0Dh

15 ‘ 14 13 12 ‘ 11 ‘ 10 ‘ 8
RESERVED DATA_FORMAT RESERVED
R/W-0h R/W-1h R/W-0h
7 6 5 4 ‘ 3 ‘ 2 ‘ 0
RESERVED EN_AVG RESERVED EN_MVG_AVG
R/W-0h R/W-0h R/W-1h R/W-0h
&l 7-14. %775 ODh Bt B
L 1VA FE By =LA YLHH
15-14 RESERVED R/W Oh PREE . 1520 58 BRI B AE
1t ADC 4345 B B #% 3
13 DATA_FORMAT RIW 1h 0: HE KR
1 ZEHIAMIDA% K
12-7 RESERVED RIW oh 187 20 RS A
6 EN_AVG RIW oh i&‘:ﬁ 1b+uEﬂ§§ﬁ?ET‘i’>Jo S & 6-10 F1 & 6-11 T fiRHE
ZHAMER.
5-1 RESERVED R/W 1h PRE . 15270 58 BRI B AR
0 EN_MVG_AVG RIW oh i%;b CLUE R sh B8, BXRBELZHAEER , ESH

T8 12h (W% = 12h ) [EfL = 2h]

K 7-15. F77%% 12h

15 \ 14 \ 13 12 \ 11 \ 10 \ 9 \ 8
RESERVED
R/W-0h
7 \ 6 \ 5 4 3 2 \ 1 \ 0
RESERVED XOR_PRBS XOR_EN RESERVED
R/W-0h R/W-0h R/W-0h R/W-2h
&l 7-16. FF74% 12h FE
fr FB KA Bhr YL
15-5 RESERVED RIW oh 78 1520 E BRI A
24 XOR_EN = 1b i} , & & H T R H M.
0 : PRBS [f infE ADC #%#:45 R LSB 2 J5. ADC #inst
4 XOR_PRBS R/W Oh R PRBS T2 N Rz H .
1: ADC st 5 ADC H 4t i) LSB #HATE N Fukiz
5,
Xt ADC ##u25 FJja 7z 5.
3 XOR_EN RIW oh 0 : T4 XOR iz
1 fHREXT ADC 44t RN S B 5
20 RESERVED RIW 2h TR ) KBRS A
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7.2.2 %77%% 13h ( f@# = 13h ) [EfL = 0h]

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 ’

- - 1725 e B A

JA R SR NIETE 1. 20 3 R 4 0 R R B I B
o
0 : TPO_A #F 77 & h it [ & e

3-2 TP_MODE_A RW Oh 1: TPO_A 2172 g5 I
2 MRV
3 TPO_A %7 50M TP1_A %7 Boh (40 2 [ 5 s
RS 1. 2. 3 A1 4 X AR HA IR
1 TP_EN_A RIW Oh 0 : ¥iHidi it & ADC st i
12 B R 1. 2. 3 A 4 BRI T
0 RESERVED RIW Oh (L. T RN SR

7.2.3 473 14h (fWFE = 14h ) [EfL = 0h]
K 7-19. F 772 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
& 7-20. 4% 14h B
A FB E%i| ghr BB
15-0 TPO_A[15:0] R/W Oh M 0 1 16 fL
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7.2.4 %577%% 15h ( {R#% = 15h ) [EfL = 0h]
K 7-21. F774% 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
&l 7-22. E474% 15h FR&R L
L 1VA FE By =LA YLHH
15-8 TP1_A[7:0] RIW Oh AR T 1 1%\ fr
7-0 TPO_A[23:16] RIW oh WRAB 0 1w )\ bz
7.2.5 %7758 16h ( /% = 16h ) [ L = Oh]
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
B 7-24. &474% 16h FZB UL H
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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7.2.6 %1732 18h ( {W# = 18h ) [HfL = 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 ’

- - 1725 e B A

JA R S N IETE 5. 6. 7 A1 8 X R (R HCE i) B
o

0 : TPO_B 777 iy [ & EE

1 : TPO_B 2717 &t B 2 &%

2 By R

3 : TPO_B #5174 Al TP1_B 7517t 1022 B [f 52 B it

Ja 51818 5. 6. 7 Al 8 X [ EHE 2 K B o
1 TP_EN_B RIW Oh 0 : Hcdinta k& ADC #4545 R
1 FdfE R e R

0 RESERVED R/W Oh TRE . 20 BN R A

32 TP_MODE_B RIW Oh

7.2.7 %4£3% 19h (W8 = 19h ) [EfL = 0h]
K 7-27. F77%% 19h

15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
TPO_B[15:0]
R/W-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
TPO_B[15:0]
R/W-0h
& 7-28. F174% 19h FE A
A FB E%i| ghr BB
15-0 TPO_B[15:0] R/W Oh M 0 1 16 fL
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7.2.8 H47% 1Ah ( fR# = 1Ah ) [E4L = 0h]

& 7-29. 175 1Ah

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
TP1_B[7:0]
R/W-Oh
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TPO_B[23:16]
R/W-0h
& 7-30. 7758 1Ah FBL
L 1VA FE By =LA YLHH
15-8 TP1_B[7:0] R/W Oh R O AN
7-0 TPO_B[23:16] RIW oh WRAB 0 1w )\ bz
7.2.9 %775 1Bh ( fW# = 1Bh ) [EfL = Oh]
& 7-31. F1E% 1Bh
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
TP1_B[23:8]
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TP1_B[23:8]
R/W-Oh
& 7-32. 75 1Bh 7B
L 17A FE i gt YLHH
15-0 TP1_B[23:8] R/W Oh MR BT 1 197 16 A1
#1774 1Ch ( fW# = 1Ch ) [EfI = 0h]
& 7-33. #4£4% 1Ch
15 \ 14 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESERVED USER_BITS_CH[8:5]
R/W-0h R/W-0h
7 \ 6 5 \ 4 \ 3 \ % \ 1 \ 0
RESERVED USER_BITS_CH[4:1]
R/W-0h R/W-0h
& 7-34. F75% 1Ch B
(A FEB E ~vit =LA L]
15-14 RESERVED R/W Oh REE . B2 ERINE I
12.8 USER%B:IS';'S_CH[ RV oh EEJJIJ@BEE@J‘E 5. 6. 7 FI 8 () ADC 42 L0 /2 5 L
76 RESERVED RIW Oh 1B ) BRI A

46 ERXFIRIE
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[l 7-34. H 78 1Ch FBUHA (4)

fir FB E it 2 i
5.0 USER_4I3'!I';'S_CH[ RIW oh Egﬂuﬁujk FIIEIE 1. 2. 3 14 [f) ADC ¥ #25 R~ & X
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7.2.10 Z7752 37h ( fR# = 37h ) [ AL = 0h]
K 7-35. F474% 37h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 2 ‘ 1 0
RESERVED BOOST_CH_SEL EN_BOOST
R/W-Oh R/W-Oh R/W-0h
& 7-36. &F-f7a% 37h B A
L 1VA FE By =LA YLHH
15-3 RESERVED R/W Oh fREE . B RERNELLME
R T AR R BRI N B IE X
0 : CH1 fil CH8
2-1 BOOST_CH_SEL RIW oh 1: CH2 fl CH7
2 : CH3 fil CH6
3 : CH4 fil CH5
0 EN_BOOST RIW oh ERUEAEER. AXREWARLS , WEALATES
I(o
7.2.11 E7752 3Ch (fW# = 3Ch ) [E4L = 0h]
& 7-37. 7% 3Ch
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
AVG_CFG3 RESERVED
R/W-0h R/W-0h
& 7-38. #7748 3Ch FBLHH
VA FE E<vi p=LA ViBA
15-8 RESERVED RIW oh B . 1520 B A A
7 AVG_CFG3 R/W Oh FATRIE-TFHMEE. FRELHAEER , ESHE 6-10.
6-0 RESERVED R/W Oh R . EZ) RN E NLE
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7.2.12 %774% 92h ( % = 92h ) [E AL = 0h]

ADS9813, ADS9811, ADS9810
ZHCSRB6A - JULY 2024 - REVISED NOVEMBER 2024

K 7-39. F174% 92h

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-Oh R/W-Oh R/W-0h
& 7-40. 1728 92h Bt A

L 1VA FE By =LA YLHH
15-2 RESERVED R/W Oh fREE . B RERNELLME

] NIT 2 oW on BB 1b U ERIERIEN . AXEZEAES  WEH

- G /7 FIR 5T
0 RESERVED RIW Oh R EEERINEAE.

7.2.13 % 1#3% COh ( fW#% = COh ) [R4L = Oh]

& 7-41. F1E3% COh

15 14 \ 13 \ 12 \ 11 \ 10 9 \ 8
RESERVED ANA_BW
R/W-0h R/W-Oh
7 6 \ 5 \ 4 \ 3 \ 2 1 \ 0
ANA_BW PD_CH
R/W-0h R/W-Oh
& 7-42. % F78% COh FB Ui
fr >8 %7 st o
15-10 RESERVED R/W Oh R . EZ) RN E NLE
SRS E FOSEAU A N 88 T S AR i N e T
MSB = Sl 8 ff54 9
9-2 ANA_BW RIW oh LSB = jilitf 1 f4 s )
0 : MBI
10 BT B
RO N ST P 1T s
0: [E®WEBIT
1-0 PD_CH RIW oh 1 i 5. 6. 7 A8 Wi
2 @iE 1. 2. 34 Wi
3 BT I AR e
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7.2.14 %774 C1h (/W% = C1h ) [EfL = Oh]

K 7-43. F1E%% C1h

15 ‘ 14 ‘ 13 ‘ 12 11 10 9 8
RESERVED PD_REF RESERVED | DATA_LANES | DATA RATE
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
RESERVED
R/W-0h
& 7-44. F77 %% C1h B
L 1VA FE By =LA YLHH
15-12 RESERVED R/W Oh PREE . 1520 58 BRI B AE
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 RESERVED RIW oh 187 20 RS A
AR ADC I8 i B B AR IEIE A
0:4@EHN. CH4:1] #ELESI I D3 1 D2 L.
9 DATA_LANES RIW Oh CHI[8:5] H4E7ER| i D1 #1 DO L%t
1: 2 iEHA. CH[4:1] $dE7ES W D3 F#it. CH[8:5]
HBRAES| | D1 i .
BRIk B R,
8 DATA_RATE RIW Oh 0 : XAEH %= (DDR)
1 BAEEIEIE R (SDR)
70 RESERVED RIW Oh 1B ) BRI A

7.2.15 FfE8 C2h (fR# = C2h ) [EAL = 0h]
& 7-45. 174 C2h

15 ‘ 14 ‘ 13 ‘ 12 11 ‘ 10 ‘ 9 ‘ 8
RANGE_CH4 RANGE_CH3
R/W-0h R/W-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RANGE_CH2 RANGE_CH1
R/W-0h R/W-0h
& 7-46. T f78% C2h FRULH
A FB RKE =LA L]
15-12 RANGE_CH4 R/W Oh SRR SN R TG
0: x5V
11-8 RANGE_CH3 R/W Oh 1435V
7-4 RANGE_CH2 R/W Oh 225V
3: 17V
3-0 RANGE_CH1 R/W Oh 4 : x10V
5: 212V
50 TR KR 15 Copyright © 2024 Texas Instruments Incorporated
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7.2.16 #7F4% C3h ( /W% = C3h ) [E L = 0h]

& 7-47. #1758 C3h

15 ‘ 14 ‘ 13 ‘ 12 11 ‘ 10 ‘ 9 ‘ 8
RANGE_CH8 RANGE_CH7
R/W-0h R/W-0h
[ & [ s | T I
RANGE_CH6 RANGE_CH5
R/W-0h R/W-0h
& 7-48. F7E5% C3h 7B
LA FB bzt Shr LB
15-12 RANGE_CH8 R/W Oh IEFEB N Y L
0: #5V
11-8 RANGE_CH7 RW oh 1 e3.5v
7-4 RANGE_CH6 R/W Oh 2425V
3 £7V
3-0 RANGE_CH5 R/W oOh 4 £10V
5: +12V

FFE5R C4h (fW#8 = C4h ) [E4L = 0h]
& 7-49. 175 C4h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED CM_RNG_CHI8:5]
R/W-0h R/W-0h
7 ‘ 6 5 ‘ 4 3 2 1 0
_ CM_EN_ CM_EN_
CM_RNG_CH[4:1] AVG_CFG2 CHIB:5] CHI4 ] AVG_CFG1 PD_CHIP
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
& 7-50. & 7745 C4h FEULHH
A B b=yt =LA gL
15-10 RESERVED R/W Oh . 7RI A
9-8 CM_RNG_CH[8:5] R/W Oh CM_RNG_CHI[4:1] % Billi& 1. 2. 3 1 4 KL
CM_RNG_CH[8:5] % & iliEi 5. 6. 7 fl 8 [3Liyif .
' 0 : CM JE{%T +RANGE/2
7-6 CM_RNG_CH[4:1] R/W Oh 1:CM G T 6V
2 : CM i [%F 12V
5-4 AVG_CFG2 R/W Oh AT RPN E. GXFE 25 LR | S R%E 6-10.
3 CM_EN_CH[8:5] R/W Oh CM_EN_CHI[4:1] 7l & HIBIE 1 2 4 () 55 JLma Fl 5
CM_EN_CHI[8:5] 7T & FHI3818 5 % 8 iy J Hsi i Bl 5o
2 CM_EN_CH[4:1] R/W Oh 0 @ ZEHI AV [l 2 11
10 ELJa FH B AR 4
1 AVG_CFG1 R/W Oh TR NRE. GXEZEMNER , E2HE 6-10.
SEA T LA
0 PD_CHIP R/W Oh 0 : IEH A1 HfE
1 SEARERR
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7.2.17 %7fF#% C5h ( /W% = C5h ) [E L = 0h]

& 7-51. Ff7 5% C5h

15 \ 14 13 \ 12 \ 11 10 9 8
BOOST_CFG1 RESERVED INIT_3 PGA_INIT2 RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
RESERVED AVG_CFG4 CM_CTRL_EN | BOOST_CFG2 PGA_INIT2 RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
K] 7-52. 7758 C5h FB Ui
fr =B %7 Shr T
1514 BOOST CFG1 W o E;ﬁrgﬂmﬁﬁﬂqﬁaﬁo HXBLHMER | WBHE
13-11 RESERVED RIW Oh R L a O
" NIT W o Zﬁﬂg 1T ER . 2GR | W LT
T PGA MG ILIIRE . BN 1 HHT R, B4
° PGA_INIT2 RIW on T R N )
87 RESERVED RIW Oh R W E A SR
65 AVG_CFG4 RIW Oh T FCE IR, A XT 2 EAER , W% 6-10.
Jet PR T L AL 1 9 A B
0 : A Bl AJBIE ) CM iy £12V
4 CM_CTRL_EN RIW oh 1: CM JiiEl7E CM_EN_CH[4:1]. CM_EN_CH[8:5].
CM_RNG_CH[4:1] fil CM_RNG_CHI8:5] % 17 1 1 il 52
X
X BOOST CFG2 W on igﬁﬁﬂmﬁﬁmﬂ%o HXELHMER  WBHE
FI T PGA WIGMLIORCE . B g 1 BT R BIE, T2
2 PGA_INIT1 RIW on VEYI(E B | W0 A,
1-0 RESERVED RIW Oh (R, ) E RN SR
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7.3 HFEH 2
Bl 7-53. FAFARA 2 U
ADD D15 \ D14 \ D13 \ D12 D11 D10 D9 D8 \ D7 \ D6 \ D5 \ D4 \ D3 \ D2 \ D1 \ DO
25 RESERVED ngg}_ REEER" Bg?g;— RESERVED
R 7-3. FERRBUHT I ZRAURED
1 [ 22 ARG UL
R R BEEL
w w SPN
R/W R/W BREEE A
AT BERIAE
-n | S0 0 1 SR £

7.3.1 F1E% 25h (fR# = 25h ) [EfL = 0h]
K 7-54. F174% 25h

15 | 14 | 13 | 12 1 10 9 8
RESERVED BOOST_CFG4 | RESERVED | BOOST_CFG3 | RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 | 6 | 5 | 4 | 3 | 2 1 0
RESERVED
R/W-0h
& 7-55. & 7% 25h FRBLH
fir FB KA L i
15-12 RESERVED RIW Oh PREE . 1520 BRIV S AR
; - p— - P
" BOOST CFG4 RIW oh Eiﬁﬁ{ﬁ@fﬁfﬁmmﬁo AREZHAEL , SR
10 RESERVED R/W Oh TRER . TV BN EAE .
o FEF T T A 2 T o A e AP
9 BOOST CFG3 RIW oh Gﬂ?i@xﬁ}fﬁ%fw’lmﬁo AREZHAEE , ESHE
8-0 RESERVED RIW Oh TRAE - 1520 BRI\ S A AR
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8 N FH AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEHME , IR IEAMI B S B LA R ST RE .

8.1 MR

ADS9813 1] LLxf £ ik \ /N BAAE S AT s ks BE M & . DUF 4R 4t 7 | sh MK s % (ATE) R0 i1
ADS9813 (#7151l N2 FiL i A 13 o

8.2 HLAIN A
8.2.1 24 & # ¢ (PMU)

Parametric Measurement Unit (PMU)

Force voltage and current Device Under Test
Shunt resistor (bum)
« e HE—»D—«-/\/\/\,—._
Reference
»0O PMU VREF
Ratiometric setup
Y MVI1 channel
Current M
VREF
Voltage
AINTP O — I |
AINIM O
FPGA (¢ ADC T

e & [ [Jl) MVI2 channel
AINSP Q) H MVI3 channel
AIN3M O ]
AIN4P O H MVI4 channel
AINAM O ]
AINSP % MVI5 channel
AINSM O 1
AINBP MVI6 channel
AINBM O 1
AIN7P + MVI7 channel
AIN7TM O 1
AINEP 4) MVI8 channel GND

GND AINBM O 3

1 J l

‘ GND
& 8-1. #A PMU
54 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: ADS9813 ADS9811 ADS9810
English Data Sheet: SBASAQ6


https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com.cn/cn/lit/pdf/ZHCSRB6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRB6A&partnum=ADS9813
https://www.ti.com.cn/product/cn/ads9813?qgpn=ads9813
https://www.ti.com.cn/product/cn/ads9811?qgpn=ads9811
https://www.ti.com.cn/product/cn/ads9810?qgpn=ads9810
https://www.ti.com/lit/pdf/SBASAQ6

13 TEXAS

INSTRUMENTS

www.ti.com.cn

ADS9813, ADS9811, ADS9810
ZHCSRB6A - JULY 2024 - REVISED NOVEMBER 2024

FPGA

Reference

Ratiometric setup

VREF

ADC

A
Y

GND

AIN1P
AINTM

AIN2P
AIN2M

AIN3P
AIN3M

AIN4P
AIN4M

AINSP
AINSM

AIN6P
AIN6M

AIN7P
AIN7TM

AIN8P
AINSM

From FPGA

PMU2 8:1 MUX

PMU3 8:1 MUX

PMU4 8:1 MUX

PMUS 8:1 MUX

PMUS6 8:1 MUX

O
&
-. MVI3 channel
Q) MVI4 channel

Q MVI5 channel
=. MVI6 channel
-. MVI7 channel

O MVI8 channel

O Force voltage and current

O PMU VREF

MVI1 channel
MVI2 channel

From FPGA

PMU7 8:1 MUX

)>—— To DUT

PMU VREF

MVI1 channel
MVI2 channel
MVI3 channel
MVI4 channel

8.2.2 it ER
AR E bnie ATE W HIEFE—4 ADC. & 8-1 B/ T i RHl =5,

PMU and DUT GND

# 8-1. ®BitsH

Kl 8-2. LB E I PMU

MVI5 channel
MVI6 channel
MVI7 channel
MVI8 channel

PMU8

Force voltage and current

)>—— To DUT

24

LA

RpEH

ik 2MSPS/iE E

£ 25°C £5°C W B A ARIREE IR Z (TUE)

i BHEfE <0.01%

SCRRAMIBIT R B iR R 4%

W ETETERTE 10 s AR E W ELH 99.95%
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ADS9813 J&—# /UEIE. 18 fii. 2MSPS ¥ R4 (DAQ) R4t. Z#stHA — AW BEMFIAT |, {115 ATE 55
e B 5 T v LS e
ADC 3T SR RIEIREZ (TUE) , s INL. 258 o IR A 250 22 . ROk A1 28 G A8 300 TR AN epL g f [
THIRIER R R R RAEE (K 8-2 TR ), R INL. #URIEANYE &5 225201 TUE. ADS9813 17E
25°C +5°C K5 1 TUE A 0.0015% , iXfF & istit i 2= 8k,

% 8-2. RANGE = 5V, T, = 25°C K} (] TUE i+&

e INL (ppm) RIHEIRE (ppm) 25152 (ppm) TUE (ppm) RE (%)
TR HE +3.2 +60 +80 +100.05 +0.0100
WG +3.2 0 0 +3.2 +0.0003
MG £5°C +3.2 +7.5 +12.5 +14.92 +0.0015

SIHETFTFRSEEE PMU i . ZTFRGEHEEA PMU % B ZERE2| 0 ADC @il ( K 8-1) , i ZHE
FI 884 24 PMU % iEH: 3] — /> ADC @i (K 8-2) . S FRAGAYER MMEAFE LS ME FiEiE. N TE
Pl PMU JEIER sSeBl s fase , ADC HREHE L% 52 M E % (% 8-3) . ADS9813 E A # i vipi =X
MRS (i 22.7kHz ) A7 56 ( ik 700kHz ) o & 8-3 Wik |, 9l e i sxd 2 k2 H PMU {5 53T %
FEFHATE 7.5us M E ] 99.95% FS.

% 8-3. RANGE = #5V I [ ikfa 2 ik

HRUIEA T 5 FsEm A (99.95% FS ) SNR ( $3U4H )
%47 5% (22.7kHz) 55us 89.1dB
%7 5 (500kHz) 75us 79.7dB

8.2.4 W/ %%
294912
262144
Lt
& 229376 //
a /
< 196608 /
2 /
8 163840
2 131072
S 98304
= /
< 65536 !
32768 — Low-BW
— Wide-BW

0

0 8 16 24 32 40 48 56 64 72 80
Time (us)

& 8-3. frikAe e ke
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8.3 HLYFAH AN

ADS9813 EA =AM phar il - AVDD_5V. VDD _1V8 #1 IOVDD. A7 1) b el Fe . s A B %w 8 1
i 1OVDD ftH. & 1.8V HE N VDD _1V8 1 IOVDD 5| it . & 8-4 TR 7 FH N HEL U () 25 B o 2 2% 1%

B PREEA FLIR 51 B B 0 AR LA

—

Analog supply
(5V)
» AVDD_5V GND
0.1uF 1uF
v Vv
Analog supply
(1'8\/) VDD_1V8
(pins 47, 48, 49)
0.1uF 1uF
v Vv
Digital supply
(1'8\/) VDD_1V8
(pins 21, 22)
0.1uF 1uF
10 supply
(1.2V to 1.8V)
L 10vDD
0.1uF 1uF
&l 8-4. FRIFEHM
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8.4.1 H/G7EH

K| 8-5 fon T ADS9813 [ LS AR AT A 2k sl o ko B0 2R B SR S AR RS X, IR N5 5 FI2EHES
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fE%5E1E AVDD_5V. VDD_1V8 F1 IOVDD HE 5 AL B H 0.1 n F M55 B A 2% . B G 7 FE i 5| JEAN 5% 2%
R A E AL

Ha v o B 7 2L B AR SR 24 2E 1 REFIO 5| JIAT REFM 3| JHIIA B . 7t REFIO 5] BN 5% 8% L 25 28 > A ik
Bt L. Al R EFEPTES 2% GND 5| 1 REFM 5| &3 82
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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 ®3) (4/5)
(6)
ADS9811RSHR ACTIVE VQFN RSH 56 4000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ADS9811
ADS9813RSHR ACTIVE VQFN RSH 56 4000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 ADS9813 -

@ 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

I} TEXAS
INSTRUMENTS
www.ti.com 2-Jan-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ADS9811RSHR VQFN RSH 56 4000 330.0 16.4 7.3 7.3 11 12.0 | 16.0 Q2
ADS9813RSHR VQFN RSH 56 4000 330.0 16.4 7.3 7.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION
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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)
ADS9811RSHR VQFN RSH 56 4000 367.0 367.0 35.0
ADS9813RSHR VQFN RSH 56 4000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RSH 56 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4207513/D
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MECHANICAL DATA

RSH (S—PVQFN—N56)

PLASTIC QUAD FLATPACK NO—LEAD

|~
N
(4]

k=2
[~ o
(8]

L

[~

15

o
josd
(3]

1 PIN 1 INDEX AREA
TOP AND BOTTOM

0,20 REF.

SEATING PLANE

—>|
UUUUUwUUUUUU

THERMAL PAD

SIZE A?\L SHAPE

ry

43

UUUUUUUUUUUUUU |

SHOWN ON SEPARATE “SHEET

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

MnNnoNANNNNAN(

Hﬁ

»
Pt

4207513/C 03/13

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
Quad Flatpack, No—leads (QFN) package configuration.
The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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THERMAL PAD MECHANICAL DATA

RSH (S—PVQFN-N56) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
0,30 1

N UUUUUUUIUUUUUT
g A/FC— Exposed Thermal Pad
5,20+0,10 § — — g
“|_fnnnnnnnnnonnd
¢—— 5,20+0,10 ——p

Bottom View

Exposed Thermal Pad Dimensions

4207553-2/1 07/13

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RSH (S—PVQFN—N56) PLASTIC QUAD FLATPACK NO—LEAD

Note D

Example Stencil Design

Example Board Layout 0.125 Thick Stencil or Thinner
—| [—52:0,4 56x0,9 (Note E)—-I [~—52x0,4

JUa0oooouaoD | L0000000p000
— — — — [— 6x0,3 ——
—|o o0 0o 0 0| S 5640,2- =3 01,49 =
—> | — — [ — |
S |0 0 0 0 0| = =
E=|10 0 0 O O |==5525978 — 1 =595 7,75
— — — —
= |0 © 0 0 °0\=—/ — 1 Ry —
= |0 o 0 o0 o= = 503 =—

Lﬂ@ﬂﬂﬂgzﬂﬂﬂﬂﬂﬂ ™ 1000000000000

gig 775

(70% Printed Solder Coverage by Area)

Example Via Layout Design

Non Solder Mask Defined Pad
Via layout may vary depending

I -7 T on layout constraints
£ | (Note D, F)
xample
Solder Mask Opening |20X1,O
(Note F) 25x80,3— 6 o o o
\® O O O
o—o ¢ 690
Example
— Pad Geometry O O O O
0200 = e 20x1,0
0,05 o O o O
Al Around |
~— _

4209275-2/G  07/13

NOTES:

Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.
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