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13 TEXAS ADS9127, ADS9128, ADS9129
INSTRUMENTS ZHCSY88 - MAY 2025
HA4ZE5 ADC By \H 5251 ADS912x 16 £7 20MSPS SAR ADC
1 %5 3 A
o EIEAAKIHE : ADS912x & — A B RIS 2E 1) 16 A7 B AR AL
- ADS9129 : 20MSPS. 274mW #:36.5% (ADC) %41 , i&HF ADC #iN. &Mt ADC
- ADS9128 : 10MSPS. 83mW KRB 28 AT S S EE |, FRARRE % B I IhAE | ISR
- ADS9127 : 5MSPS. 59mW H 1MHz s s S . il ADC FEHEZE P 2% 5 7 4
o RRMEEERL HERAERS , MU EER TR RN
- SN ADC Bz ADS912x fifi fij #: {7 LVDS (SLVDS) $ii B 1 , nI szl
T RACRERE PRGBS T 5 . o
L AR LLGE 14 4> ADC il i1 SLVDS 4t s 4
RrERe - ADC @i —/~ SLVDS f#ith ki i ADC $id .
- 16 fir , KE ‘
- INL : +0.3LSB , DNL : +0.3LSB HERFE
- SNR : 93.9dB RS () 3 R~
o TEEINE T : ADS9129.
- ADS9129 fil ADS9128 : 90MHz (-3dB) Rl RAA (VPN . 40) 1 6mm x mm
- ADS9127 : 45MHz (-3dB)
« $47 LVDS 11 : (1) WEELEE, BB, HRAATIL L.
- [F)20 BB At g
o UM TAEREVERE : -40°C £ +125°C
2 M

o DI

« JRIEFIT (SMU)

o MEARE

o fAINRIK B FEAL B R 15

o BRI, ZHAEE. BT

AVDD_5V VDD_1V8 REFIO SMPL_CLK

O O O—0O
AINP
SAR
- N DOUT
AINM ADC T d 9
- v | Serial
>< LVDS
Vi Data DCLK
Ixer Interface
VCMOUT 2.4V 4.096V ——
o | | l_‘/ » NCO :jz FCLK
| Configuration Registers Tergzcre]rsa:)t:.l ©
o S L Lk
\ s \ \ \ \
GND CS SCLK sDI SDO
SEITHER

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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T HFEE ettt 1 8.4 BAEIBERETR oo 27
2 B s 1 8.5 BT e 28
B T e 1 T BB BT e 32
BN T 1 T 3 T ZFAEBRIL O, 32
B B oottt ettt en e 5 T2 ZFAEBRIL e, 35
I B B a1 [ AR 5 T3 BFAFR 2. 49
B2 ESD ZEZ oottt LR 3 03 221 ORI 50
LRI = 1Y S Ty < SO 6 B A B e 50
B BEREAE B e 6 8.2 HEAURFH .o 50
5.5 BB UEE oo 7 8.3 HLBEAHZEEE U oo 54
BB ETJEEEIR oottt ettt 9 Bl A TR ettt ettt ettt 55
BT FFEREEE oot 10 9 BRI RE oo 56
BB H L. e 11 91 R ST e 56
5.9 MLAVERE @ A BT e 13 9.2 FEU SR T HTIBEN .o 56
5.10 AV - ADSO129 ..o 15 9.3 T HFEETE oo 56
5.11 JFIERME © ADSO128....eeeeeeeeeeeeeeeeeeeeeeee e 16 9.4 T ettt 56
5.12 BURERE © ADS9127 oo 17 9.5 BB RS e 56
6 TEZIBEB oo 18 9.8 ARIEZR e 56
B IR oo 18 A0 B T T I oo 56
6.2 THBETTHEBE et eneeeenas 18 M PR HEFTTIGE . 56
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SIIThRE (£2)

Gl
FAM VL]
LR WS
DCLKP 24 0 ii?iﬁlﬁﬁﬁ%ﬁﬂjo 7£ DCLKP 1 DCLKM 2 [Al5Eir i & i fr B iE 3 — 4~ 100Q
RELAT o
DOUTM 27 o SR L . 7 DOUTP H DOUTM 2 [l & B0 8 10 B % — 4 100Q
FH#S
DOUTP 28 o Eiﬁiﬂ&ﬁﬁmo 7£ DOUTP il DOUTM 2 [R5 #0028 (47 B i 8 — 1 100Q B
BRI A . 78 FCLKP F1 FCLKM 2 i) SEir 320k ss i for B i 3 — A
FCLKM 29 © 10002 HiFH 5.
EZ A BRmint s H . £ FCLKP F1 FCLKM 2 8] S Bl se i for B i e — A
FCLKP 30 ©  |100q .
2. 7.8, 9. 1.
GND 12. 15. 34, 38 P b
NC 25. 26 - TAMRER: . R,
PWDN 22 I Wzl ; RSP A AL W RAEA |, M43 VDD_1v8,
REFIO 39 110 PRIV R R A Y o ANERIEUE B IR AN o B 10uF 258 fi 2 %% 35 5 REFM.,
REFM 6. 40 P FEpe. %S GND.
RESET 21 I SO RESFAE R WERARMEH |, %3 vDD_1v8.
SCLK 18 I PO E AR AT BN
SDI & — AL IREZ M ; 5IIIAEH SPI_EN 5| J|ivkE. SDI B —MEESE
SDI/EXTREF 19 GND fJA B 100k Q FHififH. SPI_EN = 0b : SDI f&7F P # Bl s 3L e 2 8] 34T

BRI . # SDI 5] GND DU AtAME3EHE, # SDI %#:%) 10VDD LA
RO FEEAE. SPI_EN = 1b : 2 OCE B BTN .

SDO 20 (o] i B 11 (R R AT H e

ADC RFEEHTE N . LVDS SREERHEF I 25 03N o &1 CMOS SRFERTHH | ¥ 5]

SMPL_CLKM 31 | M GND.

SMPL_CLKP 32 | ADC TR N . LVDS SRPER B IE 22 554N . CMOS SRAERT B I SN
B IIE IR AR T R B RN

SMPL_SYNC 33 R A FNERE GND. H Wi SMPL_SYNC 5|HIfE R , 5SS A4
Z~ADC 55,
Ja Fl SPIBEC & b 51 5 = iSPE AL

SPI_EN 16 4 R FH A %R ] VDD_1V8 LAMRIFAECE#: O a H . WA SPIELE |, ik
% GND,

AR — P AhEE R SLE R E GND.,

VCMOUT 5 o #Tilﬂmiﬁﬁtﬂc {fi ] VCMOUT ¥ & ADC i A ISR R . ¥ 1pF LA AR
%3] GND,

VDD,_1V8 13, 14‘335\ 36. P 1.8V HUJE. % 10 F 10.1nF 24825 5% %) GND.

(1) I=%A,0=%il,h VO=8MABHt , G=1HHh , P=HJi.
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5 g
5.1 X B RBUEE
1E T AEBREEIRFE 0 A (RS A B ) ()
R/AME BAE Hfr
VDD_1V8 % GND -0.3 21 \Y
AVDD_5V % GND -0.3 55 \Y
AINP F1 AINM % GND -0.3 AVDD_5V +0.3 \Y
REFIO % REFM REFM - 0.3 AVDD_5V +0.3 \Y
i NZE GND -0.3 VDD_1V8 + 0.3 \
REFM % GND -0.3 0.3 \Y
N IR IR S A AT R 5 @) -10 10 mA
il , Ty -40 150 °C
WL | Teyg -60 150 °C

(1) £ X RAHUE 7 TEE SNEAT AT RE X AR IE K AT . B0 RAHVE M Fr AR RSP RENSTE IS 561 T BT AT i s 77 ¢
FF AR T IERIBAT . WIRAE @S VAN ABHE 20 R AHVE [ WE AR, ST RETEE R A IER BT | RTRERE
WA SRR EEYE . DIRE S TERE |, JF H AT R A AR A

(2) ARSI R HIE 10mA BT .

5.2 ESD %%
H Ffr
N ERD (HBM) , #F& ANSI/ESDA/JEDEC +2000
JS-001 , HEHA G I AINP FI AINMM B
o N EER (HBM) , #F& ANSI/ESDA/JEDEC

Viesy AR JS-001 , it 51D £1000 v
FLHBFEER (CDM) , 54 ANSI/ESDA/JEDEC +500
JS-002 bxitt , B 51 )

(1) JEDEC 344 JEP155 gt : 500V HBM I} fEMS7Efrit: ESD 5 HIRFE T %4457

(2) JEDEC 3(#4 JEP157 #5114 : 250V CDM I g5 7Ebnife ESD il fife N a4,

Copyright © 2025 Texas Instruments Incorporated FER KRR 15 5

Product Folder Links: ADS9127 ADS9128 ADS9129
English Data Sheet: SBASB82


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ads9127?qgpn=ads9127
https://www.ti.com.cn/product/cn/ads9128?qgpn=ads9128
https://www.ti.com.cn/product/cn/ads9129?qgpn=ads9129
https://www.ti.com.cn/cn/lit/pdf/ZHCSY88
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY88&partnum=ADS9127
https://www.ti.com.cn/product/cn/ads9127?qgpn=ads9127
https://www.ti.com.cn/product/cn/ads9128?qgpn=ads9128
https://www.ti.com.cn/product/cn/ads9129?qgpn=ads9129
https://www.ti.com/lit/pdf/SBASB82

ADS9127, ADS9128, ADS9129
ZHCSY88 - MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.3 BB IT &M
75 E AR RS R 0 AR B VG A ( BraAk A B )
¥ \ RS \ BAME R BAfE|
LR
L ADS9127 45 55
AVDDSY %égﬁ_ﬂgv % GND ADS9128. ADS9129 4.75 5.25 v
VDD_1V8 | Hijs VDD_1V8 % GND 175 18 185 V
B ViR
VRer L LT %5 ADC e 4.076 4.096 4116] Vv
B
Vin EOSE PNCENE AINP F1 AINM % GND Vew - 1.6 Vem+ 16| Vv
FSR b R G AINP - AINM -3.2 32| V
Vewm S NS () (AINP + AINM) / 2 Vemout - 0.07 Vemour +0.07|  V
HEEE
Ta | F i -40 25 125]  °C
(1) oSN R B, U ADC EIE W .
5.4 #MHRER
ADS912x
#aatn() RHA (VQFN) BAr
40 5

Roua SR 25.8 °CIW
R 0 Jc(top) GEEHNTE (THER ) A 13.3 °C/W
Rou 25 5 L R AR 75 °C/W
Wt 45 B THRAES 4L 0.1 °C/W
R 257 FL R ARRAIE S 40 7.4 °C/W
R yc(bot) iR Hhe (R ) FARH 1.1 °C/W

(1) AXRWBEMIRRHEZHEL

BB F-FHERIC EEEHITER N FH
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5.5 HSHRpHE

%I ADS9129 #il ADS9128 , AVDD 5V =4.75V % 525V , %}'T- ADS9127 , AVDD 5V = 4.5V % 5.5V , VDD_1V8 = 1.75V
% 1.85V , WEB Veer =4.006V , g KEHE (RIEREHRY ) ; Ta= -40°C & +125°C I [/ MEAIR KRG ; Ta = 25°C I}

LR .
2K \ MRS BME SO kM| B
EPE PN
I SN B IR 0.1 nA
Ta=0°C % 70°C 0.02
LN TR REE N TSy 4 nA/C
Ta =-40°C Z= 125°C 0.1
=R/ RS:
iy 2 T E 16 oA
DNL W etk -0.9 £0.3 0.9| LSB
Ta=°C Z 70°C , i Bt 0.4 +0.3 0.4
INL FRor Akt ADS9128. ADS9127 -0.75 £0.3 0.75| LSB
ADS9129 -1 +0.3 1
Vios) NI L R 2 +10 LSB
dVos/dT | #i N ks i 2 IR 0.25 1| ppm/°C
Ge a2z -0.05  £0.01 0.05| %FSR
dGgdT | a1z HiEAs (™) 0.5 2| ppm/°C
MR
SINAD | Wb+ 5k S fiv = 2KHz % %8 dB
fin = 1IMHz 92.9
SNR ML fin = 2kHz 92.3 93.9 4BES
fin = 1IMHz 93.3
THD BRI fiv = 2Kz 120 dB
fin = 1IMHz -104
SFDR | EAelisnsian fiy = 2Kz 120 6B
fin = 1MHz 104
e 185 e fin = 2kHz 120 dB
KRS
P SMPL_CLKP L[fj#i3i; CMOS K h 0.3 _—
724y LVDS KFEI £ 0.8
BW . ADS9129. ADS9128 90 Vi
ADS9127 45
Py R
Vegr @ ﬁ';g;;g”ﬁkf“@i REFIO 31 I 10 F B3 | Th = 25°C 4092 4.096 41| v
FE IR 6 20| ppm/°C
Pag i
ADS9129 2.2 2.460 2.65
Vemour |t th HiE ADS9128 2.2 2.410 2.65 \Y
ADS9127 22 2.385 2.65
fi P I I ) 0 5/ uA
LVDS #i# (SMPL_CLK)
R flabliok ey 100
V1H HHEFHIANBEE (P - M) Yy 300 mV
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5.5 BASNHE (4R)

T ADS9129 1 ADS9128 , AVDD 5V = 4.75V £ 5.25V , %} T ADS9127 , AVDD_5V =4.5V £ 5.5V, VDD_1V8 = 1.75V
% 1.85V , Wi Vrer = 4.096V , e KEM R (BRIAERAE N ) ; Ta= -40°C £ +125°C I Fis/IMERE KAE ; Ta = 25°C I
BT

2 WA BME M BORE| EAr
frabik ey -100
VL R THRAEE (P - M) Yy 300 mV
Viem N LA 0.5 1.2 1.4 \Y
LVDS %yt ( CLKOUT #1 DOUT)
Vopirr | 4 R R = 100Q 200 350 500/ mV
Vocm i R A F R_ = 100Q 0.88 1.1 1.32 \Y
CMOS # A ( CS. SCLK #1SDI )
Vi i NG5 1 -0.1 0.5 Y
Vin N 1o 1 2 P T 1.3 VDD_1V8 \Y
CMOS #iih (SDO)
VoL 0 A1 T 4 P lor = 200uA J# B 0 0.4 \Y
Vo i 4 1 1 P lon = 200pA i HL i 1.4 VDD_1V8 \%
HYR
Fiit 2l 20MSPS (ADS9129) 31 34
Iavop_sv | R AVDD_5V {1 J5 fi i LRy 10MSPS (ADS9128) 7 21 mA
Fiit &l SMSPS (ADS9127) 10 13
W e 2
lvpp_1vs |5RH VDD_1V8 [f) ALy L N 20MSPS (ADS9129) 66 69
it 10MSPS (ADS9128) 45 47 A
lvop_1vs |K[1 VDD_1V8 [f -1 LI ity BMSPS (ADS9127) 37.5 41
W 2

(1) REPRORBEMRETEERA , EAERE AR R,
(2)  AVEIEER RS O 51 ) AR .
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5.6 FfFER

T ADS9129 1 ADS9128 , AVDD 5V = 4.75V £ 5.25V , %} T ADS9127 , AVDD_5V =4.5V £ 5.5V, VDD_1V8 = 1.75V
% 1.85V , Wi Vrer = 4.096V , e KEME (BRIAERAE N ) ; Ta= -40°C £ +125°C W s/ IMER B KAE ; Ta = 25°C I

B

\ BUME Bk #f
23 35k ]

ADS9129 7 20
fevere KA ADS9128 3.9 10 MHz
ADS9127 3.9 5
tevcLe ADC JEH#im K 1/ fevoLe s
teL_smpLcLk | SRFEMS B IG B~ I [H] 0.4 06| tcycle
te_smpLeLk | SRFEM i B~ I [R] 0.4 0.6 teyce
fowk K SCLK #i 10| MHz
tok /Iy SCLK fif[a] & 31 100 ns
SPI i 7
thi_csz Jik R FF LR ) - CS P 220 ns
ter_ck SCLK e Hi T+ 8] 0.48 0.52 toLk
teL_ck SCLK & H1-~F-if i) 0.48 0.52 tork
ty_csck HOZE R CS T &EH—4 SCLK EFH# 20 ns
tsu_cko LB : SDI #dHE X AH R SCLK FFAHEA AL 10 ns
tht_ckol PRFEITIR] : SCLK T2 SDI L (1 AH R 8 4 4L 5 ns
t4_ckes FEIRI ] @ FeJ5—A SCLK FF&I %) CS LT 5 ns
Copyright © 2025 Texas Instruments Incorporated R R 15 9
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5.7 FF4E

T ADS9129 1 ADS9128 , AVDD 5V = 4.75V £ 5.25V , %} T ADS9127 , AVDD_5V =4.5V £ 5.5V, VDD_1V8 = 1.75V
% 1.85V , Wi Vrer = 4.096V , e KEMRE (BRIERAE N ) ; Ta= -40°C £ +125°C I s/ IMERE KAE ; Ta = 25°C I

BB
2% AR BuME BAME| #fr
g2
tey e E L U e 25 ‘ ms
LVDS #dR#En
trr T i Ky 20mm 1) 600 ps
50Q fhimsk | Z 45
ter TR ] R_=100Q, C, = 600| ps
1pF
ADS9129 50
tovoLe SERER ot 1 ADS9128 100 ns
ADS9127 200
tocLk I b 4.167 ns
I 7 2 Bl 45 55 %
t4_pcLkpo SERFA ] : DCLKP 7 EIH R #8554 SDR #%3% -0.35 0.35 ns
tor pcLkpo ¢ | ATTAIRAS - DCLKP b7+ R A A %k DDR ##x{ tocik/ 4 - 0.35 tocik/ 4 +0.35 ns
toff DoLkpo ¢ | © DCLKP T 4 2 4 B A 4 2% DDR tocik/ 4 - 0.35 tocik/ 4 + 0.35 ns
tpp WERTIT A : SMPL_CLK FP%&Z DCLKP L7+ tocLk ns
¢ GERF I IA] 3% 23] SMPL_CLK fH HigfT 100
PU-SMPLCLK I3 5] ADC HHfi AT 2% bs
tar ED‘J‘H‘JW s AR Y MSB ) P A T A 3 12 ns
SPI i
tnciwo | (EPIMI 88 SOLK EFHRE SDO {8 N
e cKDO SERHTE R : % 24 4 SCLK EFHTSE SDO it 30 ns
- NSRS
t cxoo ;;H%ZL?( : SCLK JA3hIHE] SDO L iiAH ) 30| ns
th! CKDO 1/%*$Bﬂ‘l‘[ﬂ* SCLK EI'ZQJJ/ELEIJ Sbo I‘Egﬁﬁg 2 ns
- (EAE/EER T

(1)  AREEEM IR E L HEHES

WS RA K ADC SKAFIEPFIA 18T«
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5.8 i &

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

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

|
| |
' .
o | | |
: |< 1 6 X tpeLic =| tocL I
| |
: | [ | |
FCLKP — | [ \ I
FCLKM W4 | ! ) \
! . | |
toﬂ_DCLKDO_r_’| ’4 i"’l‘toﬁ_DCLKDO_f : :
I
| | _
DOUTP - D
DOUTM
& 5-1. LVDS ¥##E#: 0 : DDR
Sample N
IA 1t Ll‘ 1. LI
|‘ PH_SMPLCLK V|‘ PL_SMPLCLK Vl
| H !
SMPL_CLK —/ \ i/
|
| |
|< teveLe >
1,
| PD | |
| | |
|
DCLKP —
17 1
DCLKM 1 2 3 12 13 14 15 16 22 23 24

5471 2x tocm—>| i }<—tm—>{

FCLKP - !
FCLKM | .
|

O D R R R E R R A A

& 5-2. LVDS ¥#EH: 0 : SDR

Vorrr = (OUT+) — —OUT)

Voo
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’<—>—thi,cs
|
cs /m l.!_
|

*Ttdfcsw tdCKCS“G—D‘
. 1 1
| | | |

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

SDI

SDO

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

& 5-4. it B SPI

"‘ tsu_SYNC_SMPLCLK
i

SMPL_SYNC

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

& 5-5. SMPL_SYNC i} &

Sample Data MSB for
N Sample N

[—ty_smpL_paTA—P]

FCLKP — i
FCLKM 5
le—Delay- [

tLAT

1. BEVEAER | E S5 ADC KHM A 3.
F 5-6. KAEIA 2 M MR MSB # H i R
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5.9 fiRkeiE : FrE S

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

3 0.05 I
- ADS912x
0 SN 0.04 |
NN
-3 NN 0.03
-6 Z 002
g \ o .
o -9 o |t}
K \ \ % 0.01 —
o -12 <
E ANEIAY 5 o
g \ \ Y 0.01
< 18 D
21 \ O -0.02
24 A\ -0.03
o7 | = ADS9129, ADS9128 \ 0.04
—_— ADS9127
-30 -0.05
1 2 3 4567810 20 30 5070100 200300 500 -40 -20 0 20 40 60 80 100 120
Frequency (MHz) Temperature (°C)
K 5-7. SRR 58 K 5-8. W IRZSEERIKRR
8 0.5
- ADS912x |
6 0.4
—~ 0.3
4 &
& 4 0.2
%] 1
a 2 £ o1 E—
= [}
) £ o0
£ 2 T T ~
o > -0.2 ~——
-4 2
£ .03
-6 0.4 = ADS912x, maximum
= ADS912x, minimum
-8 -0.5
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
B 5-9. BIRESREFKIXA B 5-10. INL 5 EREIX R
0.6 94.5 -108
) 04 o o — 112
-
Zz 02 5 \ SN A
g — T S o35 N e
@ = : \ 7 )
= wn e
5 0 = >< =
= £ o D S ]-120 F
= — L~ R
2 0.2 i~ —‘ N
o o
S &
& 04 925 __ sNRr -124
= ADS912x, maximum = SINAD
= ADS912x, minimum = THD
-0.6 92 -128
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 5-11. DNL 5HEERFX R & 5-12. SNR. SINAD 1 THD S5 E XK
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5.9 fikrE « RS (4E)

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

4.1 2.5
1 curve per device — ADS9129
| P 2.475 \‘\ — ADS9128
4.0975 e S B ~— — ADS9127
' [ +— ‘\\\ 2.45 [P~ T~
%/ —r— - \\ T~ ~—
| — ‘__/,‘, — < S —
= 4095 A — S 2425 ~ ~—_
= . o —_ : \ \
2 : — =y — N 3 24 ~
B = —— S ~—
@ 4.0925 = ‘\ S 2ars T~
/// g »ss \‘ \\
4.09 I~
2.325 .
\\
4.0875 23
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°) Temperature (°C)
K 5-13. REFIO B JE5IEEHKIRER K 5-14. Vomour FEESEE AR AR
40 70
= ADS9129 === ADS9128 = ADS9127
35 65
30 60
< < 55
E 25 £
3 g 50
8 20 Q'
= £ 45
15 40
= ADS9129 === ADS9128 =—— ADS9127
5 30
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 5-15. AVDD_5V B 5B E KR E 5-16. VDD_1V8 B S5EE R KR
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5.10 #LAVRRE: © ADS9129
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, AhER VRer = 4.096V , ARG & ( kA 25 A U A )

1 0.5
0.8
& 06 Z 03
0 —
= 04 =
= =
T 02 g 0.1
5] =
SO NAWIMAR AW | ¢
o =z
Z -02 = -0.1
% -0.4 §
2 o6 £ 03
. 5 O
-0.8
-1 -0.5
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536
Output Code Output Code
17 INL = +0.15LSB #17 DNL = +0.15LSB
E 5-17. #7 INL & 5-18. dL% DNL : ADS9129
0 0
-30 -30
@ 60 @ 60
o [an)
z z
L 90 8 -9
2 2
= =
£ -120 £ 120
-150 -150
-180 -180
05 1 2345710 20 50 100200 1000 10000 05 1 2345710 20 50 100200 1000 10000
Frequency (kHz) Frequency (kHz)
fin = 2kHz , SNR =93.5dBFS , THD = - 120dB fin = 100kHz , SNR = 93.5dBFS , THD = - 118dB
& 5-19. fi\ = 2kHz 878 FFT 5-20. fiy = 100kHz iy 83 FFT
0
-30
@ 60
o
=
L 90
é_
£ 120
-150 H
-180
05 1 2345710 20 50 100200 1000 10000
Frequency (kHz)
fin = 1MHz , SNR = 93.3dBFS , THD = - 104.2dB
A 5-21. fiy = 1MHz B (8% FFT
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5.11 $LAE¢: © ADS9128
Tp=25°C, AVDD 5V =5V, VDD _1v8=1.8V, P VRer = 4.096V , ARG & ( kg AE 25 A U )

0.5 0.2
0.16
& 03 @ 0.12
(%)) -
= E 0.08
b =
'§ 0.1 .GE“)’ 0.04
2 £
5 5§ °
Z 01 T -0.04
8 =
> o -0.08
2 @
£ 03 £ 012
-0.16
-0.5 -0.2
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536
Output Code Output Code
7 INL = +0.2LSB #17 DNL = +0.15LSB
El 5-22. #A INL Al 5-23. #1% DNL
0 0
-30 -30
@ -60 o -60
o )
z =
3 -9 2 -9
2 2
g g
£ 120 £ 120
-150 -150
-180 -180
05 1 2 345710 2030 50 100 200 5001000 5000 05 1 2 345710 2030 50 100 200 5001000 5000
Frequency (kHz) Frequency (kHz)
fin = 2kHz , SNR =93.9dBFS , THD = - 122dB fin = 100kHz , SNR = 93.8dBFS , THD = - 118dB
& 5-24. f\\ = 2kHz 878 FFT 5-25. fiy = 100kHz i 83 FFT
0
-30
@ 60
o
=
2 90
2
E‘
£ 120
-150
-180
05 1 2 345710 2030 50 100 200 5001000 5000
Frequency (kHz)
fin = 1MHz , SNR = 93.3dBFS , THD = - 104dB
& 5-26. fiy = 1MHz B 8% FFT
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5.12 #AVRRE: © ADS9127
Tp=25°C , AVDD_5V =5V , VDD_1V8 = 1.8V , i Vrer = 4.006V , Az & ( BA:5 A 30 )

0.5 0.2
0.16
& 03 @ 0.12 |
(%)) -
= g 0.08
"E s 0.04
§ 0.1 é) .
5 5§ °
Z -01 S -0.04
® z
> o -0.08
2 9]
£ 03 £ 012
-0.16
-0.5 -0.2
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536
Output Code Output Code
7 INL = +0.2LSB #17 DNL = +0.15LSB
El 5-27. #7 INL Fl 5-28. #1# DNL
0 0
-30 -30
@ 60 o -60
o o
z =
L 90 g -9
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 =93.9dBFS , THD = - 122.5dB fin = 100kHz , SNR = 93.8dBFS , THD = - 119dB
& 5-29. fi\ = 2kHz i 87 FFT 5-30. fiy = 100kHz iy 83 FFT
0
-30
@ 60
o
=
L 90
2
E‘
£ 120
-150
-180
05 1 2 345710 2030 50 100 200 5001000 3000
Frequency (kHz)
fin = 1MHz , SNR = 93.3dBFS , THD = - 104.5dB
B 5-31. fiy = 1MHz {88 FFT
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6 T4

6.1 ik

ADS912x /& 16 fi7. 20MSPS #i$#:#i 2% (ADC). ADS912x 7 ADC ¥ NI ER | mibHfi g mge . LRk, &
THE 22 1 8% RN R TR B HE 22 b 3% . ADS9129 3 HF Hpl 22 /- B E N 55 . ADC i N 22 phgs 24k, mrsel
R EAEIhFEIZAT .

W F RN 5 B PR | a8 B SO R e ph a8 . LR R R B B RS R A T . B
ENEEIRES KX (AINP — AINM) 3] 2 [8] 1) 2 43 5 N EAT KRR . ADS912x ] SMPL_CLKP 5| Ji_L i e b s N
KE shE

ADS912x £ 20MSPS F TAEKHIThFEI A 274mW. % fE fu4% ADC # A\ 28 b 8 o) R 3Rk, $47 LVDS
(SLVDS) #v-# D ik 7 B A 2k BF e S [EAE | JF SRR BRI s N sl e it & .

6.2 ThRETTHE R

AVDD_5V VDD_1Vv8 REFIO SMPL_CLK

O O O—0O
AINP SAR
° > DOUT
AINM ADC ’ > —O
>< ] *N \ » Serial
- LVDS
Mi Data DCLK
ixer Interface
VCMOUT ( (— JNGo folK
Te t
| Configuration Registers eng[;ir::)?re
o S L L&
"/
GND CS SCLK sDI  SDO
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6.3 R ULEA
6.3.1 A

ADSO12x RPN A A ELIURS & 22 0 o B A AR A SR L 0250 5 VEMOUT 511 i HLU I HEF
VLAC. K 6-1 feom 1 aefh M58 2 A\ P25 18] o

6.3.2 BHUMAH

5-7 o T ADS912x LN 4 T A N 5 .

5% N 45MHz.
6.3.3 ADC f£i8& %

AVDD_5V R
|zw w
20
060
AINAP
AINBP  © VW
AINAM 060 APC
AINBM © — Wy
20
A 4 22 pF
AVDD_5V " ¢
A 6-1. SN

ADS9129 1 ADS9128 [1] - 3dB 77 %i & 90MHz , ADS9127 [t

ADS912x T 3.2V Z i NVEE . %8518 DL B #: 3k i s — HE kMO RS U 16 (1R BdE . ik 6-1 A
AR, BT AL g e ARAD A% 2R AH R . T DU 27 A7 25 ik OxOD H ) DATA_FORMAT B ic & fir H AR A5 1)
R . ADC HIEIXA 2z (LSB) H 1LSB = 6.4V/2 16 2511,

£ 6-1. fEHEE
EINGE): B —SHEAMDHRA ADC it | BB iEIKRA ADC HiH
< -3.2V+1LSB FOw R RS 0x8000 0x0000
oV + 1LSB Fp )AL 0x0000 Ox7FFF
= 3.2V - 1LSB TE i EFRACRY 0x7FFF OxFFFF
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6.3.4 ZHEHE

ADSO912x FHF R RA — KSRGS f R kvl . Oy TR ke | ATl 10uF P %55 e fl 2 4% e 5
REFIO 5l JARIERR A BRI HERE RS (41 & 6-2 Bz ) « Q1 ] 6-3 P , K REFIO 5l AEE RIS HE. 24l Al 4k
FRHEAERS | OB A T A AR AL 1 itk 0xC1 5 N PD_REF = 1b SKAEH kv i e

AVDD_5V
)

REFIO

ADC REF * O
External capacitor
0 uF  for reference

1kQ REFM noise reduction
PD_REF =0 I

User register bit

A 6-2. NEEHERE

AVDD_5V

REF7040

REFIO

ADC REF O-
10 uF
REFM |

PD_REF =1
W onp
4.096 V

User register bit

GND

& 6-3. SME AR

6.3.5 J2/F1E/RAE

ADS912x HA— /N Tl s a3 N B 10 7R AL R Es . 1% IER 6-2 T al iy |, it SPI s HR A%
East . EAT R 2 k7T ADC HdE s D3 Bk B AL R S e .

JrREa 1 TR AR AR (4% 0 pR

Temperature = —85.0172 + (10 bit output x 0.24918) °C (1)
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% 6-2. IR EARB[E LTS

YR b A N TR
B ONPAT o LAEHHE 0x91 ik,
0x90 1 0x4000 LI £ % e
0x91 1 10 A7 il FE & 25 At T IR, P A SRR A A 1 2 A 2
0x90 1 0x0000 SN YR
6.3.6 H#-F1g

ADS912x HA W EMEIERA: , FIX ADC FIFH 45 RAEAT 125 Aot Kl 8 = A 2 -1 S5 (8 A 48 n i B
R 6-3 SR XTI RAER K AR E

ke 6-4 firzx , SMPL_SYNC 5| il [ ik ik 2K 4 OB 28 R A7 SMPL_SYNC L [ ik it 2 1 FH ik U5 A 1
[Fl 25 2 4~ ADS912x #f4.

% 6-3. OSR [ F A MaT i B

DECIMATION SpfE
CLK3 (0xC5[9])
OSR_INIT1 (0xCO[11:10])
OSR #I#1k OSR_INIT2 (0xC4[5:4])

OSR_INIT3 (0xC4[1])
OSR_EN (0x0DI[6])
OSR (0x0D[5:2])
OSR_CLK (0xCO[9:7])
OSR (0x0D[5:2])
OSR_CLK (0xCO[9:7])
OSR (0x0D[5:2])
OSR_CLK (0xCO[9:7])
OSR (0x0D[5:2])
OSR_CLK (0xCO[9:7])

olw|loa|N| R ajo|oa|la|N| 2| =

SMPL_SYNC I \

SMPL_CLK

S$1 S2 S3 sS4 S5 S6 87 S8 S9 $10 SN S12  sS13  S14 S15  S16 817 S18  S19 S20 S21
| / \ | \ / | | \ / | \ / \ / /

gggn?:l};f‘;'yz N X invalid data X (S1+82)/2 X (S3+84)/2 X (85+56)/2 X (S7+58)/2 X(sg+s10)/2X(s11 +s12)/2X(s13+s14 /2X(s15+s16)/2x(sw7+s13)/2
32;?;}2{‘;;4 N X invalid data X (S1+S2+83+84)/2 X (S5+ 56 +S7+58)/ 4 X (S9+510 +811+512)/ 4 X (S13+S14+S7+58)/4
Sggn?a?c?nfobry 8 N x invalid data x (S1+S2+...+88)/8 X (S9+810+...+516)/8
gggmlja?:nf?y 16 N x invalid data X (S1+8S2+...+816)/16
& 6-4. BA i HX T Be i B o
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6.3.7 H1F T BHi#

ADS912x HA @I SPI #5744 i B8 FIH Tk i E¥7 FAeHiids (DDC). #il&l 6-5 s , DDC & — MUy
RIS AT — > 24 A8z IR 4 (NCO). HUr iR TTAK 24 £ | A1 Q Fath , XM M & ADC fth 8l 5
NCO #ay i MR IR & . ADC IR HU RIS 70wl A S 24 A1 1 A0 Q Ha AR X RZ ) 48 Akt -

SMPL_CLK
)
./
SAR
¥N\ P> Serial
LVDS
f Data
48 bit { I[23:0], Q[23:0 DCLK
it{1123:01, Q[23:01 Interface :I
» NCO FCLK

El 6-5. ff F ¥ F A Pas i U Bk 2
NCO kiR (78 TR 2 h4 ) 1 NCO_FREQUENCY 77748 ( Hihi: OXFD A1 OXFE ) KA & .

f
fNCo = % x (NCO_FREQUENCY[23:0] & OxFFFFF0) Hz (2)

it 7E SMPL_SYNC 3| _EJitiin— SRkt , AT LLE AL NCO Ry ARG ; 521 & 5-5. Wi fE= 3 Mi& 6-4 fr
7~ , 8 NCO_PHASE #77#% ( #uhik OXFC A1 OxFD ) Bt & NCO %t I e AL

NCO_PHASE[23:0] = (—I“i“azl phase 224)& 0xFFFFFO 3)
R 6-4. 4145 NCO FHAL
NCO_PHASE[23:0] WILEYTER
0x000000 0
0x7FFFFO x
OXFFFFFO 2n
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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 MBS E

DECIMATION fpne
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])

(S AN I NS N = e B N S N e K=l E=R N

6.3.8 B

ADS912x E & & & 47 LVDS Fidndz O |, 78 i R (SDR) AXNEHE % (DDR) AEx0 T, % 0 i 55 F v
WA 20 frok 24 £i7.

G NHANFF RSB0, iEEEE INIT 1 FES7E , Ik 6-6 F1% 6-7 k.
+ 6-6. ADS9127 HH #EE: OB A2 it it B

HEEMi R WEE R INIT_.1 DA;QELA DA?E—RA CLK1 CLK2 CLK3 CLK4. CLK5 CLK6'
(fr) 0x04[3:0] | o . 22:0] | 0xCA[8] 0xCO[12] | 0xC1[0] | OxC5[9] | OxC5[3:2] | OxFB[1] | 0x1C[7:6]
20 SDR 0x000B 0 1 0 1 0 3 0 3
20 DDR 0x000B 0 0 0 1 0 3 0 3
24 SDR 0x0000 2 1 0 0 0 0 0 0
24 DDR 0x0000 2 0 0 0 0 0 0 0
& 6-7. ADS9129 1 ADS9128 % HH ¥ 8 O I F A7 2 s i B
%{ﬁr@ R Wi INIT_:I DA;eéLA DA1:|I.'\E—RA CLK1 CLK2 CLK3 CLK4_ CLK5 CLKS_
(Br) 0x04[3:0] | 2[2:0] | 0xCA[8] 0xCO[12] | OxC1[0] | OxC5[9] | 0xC5[3:2] | OxFB[1] | 0x1C[7:6]
20 SDR — S E: -
20 DDR — AL
24 SDR — 2 1
24 DDR — 2 0

ADS912x £ E BidE b DCLK |, %I #h /& ADC KkER 4 SMPL_CLK Hf5% . B ik b 5 28 B ke 1 K0 ot 5
FEREE R . BRI Te Bl 20 5k 24 47, #iEE % N SDR & DDR. A F A Tit4 DCLK ¥, % 6-8 %
T e O I AR I AT BB .

Data Frame Width (24 bit or 20 bit)

DCLK speed = — 1 p te(SDR = 1, DDR = 2)

X SMPL_CLK 4)
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ADS9129

13 TEXAS

INSTRUMENTS

www.ti.com.cn

F 6-8. FEHT4F (DCLK) 3

L EopliE S
= _ DCLK (SMPL_CLK = | DCLK (SMPL_CLK = | DCLK (SMPL_CLK =
AWML (1) (1 p SD';R;\ 2= | SMPL_CLK fiia: 5MHz) 10MHz) 20MHz)
0 1 24 120MHz — —
2 12 60MHz 120MHz 240MHz
1 20 100MHz — —m
20
2 10 50MHz —M —M

(1)
6.3.8.1 HImmiEE

ADS9129 5t ADS9128 A3 Kf 20 Az i 58/

Wik 6-6 fiizx , ADS912x SZHFE 24 £ F1 20 A7 F i i 96 FE i T, J8 kit B Huht 0x12 711 DATA_WIDTH FBrkik

FEHHE T L

BRI\ R E B 24 fi7. ADC 43 #5209 18 £, F 20 iR

ADC Output

16 bit (MSB aligned) ADC conversion result

USER_BITS[3:0]

A

DATA_WIDTH = 0 (20-bit)

A 4

ADC Output

16 bit (MSB aligned) ADC conversion result

USER_BITS[7:0]

A

6.3.8.2 A%/ ADC

{8 P38 FH S FE IS Bh IR B A . ADS912x #4441 SMPL_CLK 5 il @it xf A5 ADC ) SMPL_CLK {# Ffi 4 7l )
PCB ik &5 , VCEC ADC A Bl 2 b (i3 e iR o

18 SR FHECE e 2R I, AT SMPL_SYNC 5| IR 222 4~ ADC. SMPL_SYNC 5| il B SR A I i T B 8
F. SMPL_SYNC _Hfiki 2 &AL N e 28

DATA_WIDTH =1 (24-bit)

P 6-6. A i 55 BE 4H K
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6.3.8.3 FEE DN EE

ADS912x HA FHLH T AL IR Feds 2 O L B (B 6-7 ) o IR AL F 1w 7 28l & 4 ADC

Bt e . EISRCE A 1 PR AR AR s Ak 0x13 2 0x16 Sk JE I .
# 6-9 FIth T ADS912x SCRFMIIMIRETE .

Register  git 15 Bit8  Bit7 Bit0
Address
0x13 ADC Test Pattern Control Register
Test Patterns for
0x14 TPO LSB ADC
» Fixed Pattern {TPO}
0x15 TP1 LSB MSB TPO « Digital ramp
o Alternating {TPO, TP1}
0x16 MSB TP1

A 6-7. A TR EE K FARA
% 6-9. MREREE

ADC #ih TP_EN TP_MODE =4 g
ADC # a5 3 0
IH 52 % 1 051 A& ETE ADC fiith = TPO
bl 1 2 K FRIbE ADC #irthh = R
5 B MR B 1 3 5 EE I T ADC %t = TPO. TP1
6.3.8.3.1 G #E

ADC %t TPO & 7a%dh e L EIE |, BMRE ADC %idE.

* 1£ TPO #ic &R

« %® TP_EN=1 1 TP_MODE =0 ( Hit = 0x13)

6.3.8.3.2 TE Wi KEE

ADC %t TPO fil TP ZrA7ds e LI B EE , MRE ADC %idE .
o 1F TPO F TP1 H L B ik & B

« ¥%®& TP_EN=1fil TP_MODE =3 ( #3ik = 0x13)

6.3.8.3.3 =R

ADC L RAMP_INC % 175 "h 48 72 [ M8 B 8w RHEE , DAUE ADC il

* {E RAMP_INC ( #tuhit = 0x13 ) 547 &% AL ELAC T REA R M ESEPT R 2 [ (3 B . By RHBOBIE N + 1,
Hodr N J27E RAMP_INC & £7-#5 HH T B ¥ {H

+ WHE TP_EN =1 TP_MODE =2 ( #ih: = 0x13) .
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6.3.9 ADC BRI HHHIA

1 B R R KR sh A s Al R aT fe 4t v SNR TEAE . AT DU FH 2240 B B i 4 A N\ SR 1 ADS912x.
iR 2 ADC fLAR NS , M2 SNR. - 7345 Hi s SNR PERE | 15t B A s R R R 4pE S |, D
FOKPRFERE N VDD_1V8 Al GND Hi -2 [A] (21

WO EERT Bl 2 B IS AT RIESER Bl . 7ERN ] B HIZATHRFER 4P S , ADC S8 A 45 R E |, ERE
RCHA) A L B I B RIS B tpy smpL cuke CRAERTEHE LI, ADC A T-Wr e IRES |, 4o th #odls . S g
R S TE R

6-8 EBn T E KA BN E . ST UEE | VK20 SRR B &S] SMPL_CLKP 1 SMPL_CLKM
. B 6-9 BoR 7 Hum KAER Bhi N . I E A, B Bom R AR Bl i#E B2 B] SMPL_CLKP |, ¥
SMPL_CLKM 424

l VvDD_1V8
I SMPL_CLKP SMPL_CLKP
[ ov

5.4 kQ
Differential .
sampling clock Bias ADS91XX
| SMPL_CLKM 54k0
| T

U 00l

SMPL_CLKM

¢ GND

Bl 6-9. B RALRS BF

Bl 6-8. UM EZE 7 KA i

5-6 R 1 MBI ACRAERT Z1 3] d1 FCLK b THEFRC HIAH R Eds MSB i H (IR o K iy H 218 1) 22 Uk
T BARWUERE | JFAE & 6-10 gy

F 6-10. FEH HER

A 24 frHE 20 HrFeEm
ADS9129 2 X tgwpL_cLk * tLaAT A
ADS9128 1.83 x tsmpL_cik * tiar &S
ADS9127 1.83 x tsmpL_cLk * taT 2 x tgmpL_cLk * tLaT

1. AR tar WER WS TP R,

26 FES PR Copyright © 2025 Texas Instruments Incorporated
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6.4 F- TR
6.4.1 B/

it RESET 51 L fiZ 48 0 , sidid i) RESET B ( #idik 0x00 , Z577#%4H 0 ) S A 1b ¥ ADS912x Wi, &
PG PR A BB N ERME . — A FAF 2 B NIERERF S RMIG AR S 2746 1L 751 5553
6.4.2 B ETT

i3t PWDN 5| EiZ 4 0, st i) PD_CH 7B ( Hilik OxCO , 774841 1) 5 11b ¥ ADS912x Wi, L
LS S S AW A BB . [ — A S R385 NIRRT IRAIIG AL 330 1 S50 2046 14 /790 #85 »

6.4.3 IF BT

RS TAERIAE , ADS912x L H | FEAERAERS 81 R BRI X B N BE4T 5074k . ADC % Hi B0 i s it isf
B, PLR MSB X35/ 16 i Fffust 3,

6.4.4 151 /75)

8 b B R BRIME AT AR A ADS912x FFAE AR . 3% 6-11 ZI M 1 J5 F 1Y o iR ZE Rl ( HE ) AN ol th a4
FEER . AT ADS9129 |, iEHAT X 6-12 HHRIaHE P 3R

% 6-11. ADS9129. ADS9128 #1 ADS9127 I & X L&

. FEH ‘
PR BANK ik VALUE[15:0] i
N Jo e E R, IRk
! ! 0x0D ARER # ADC #fi i HCiR i
2 1 0x33 0x2040 B P38 25 iR E R
R B WITERE = 24 47,
>k 0x0000
3 0 0x04 AR RRE = 20 i,
|24 0x000B
* 6-12. fUEMH T ADS9129 HIATHAL L B
o R
PR BANK Hihk VALUE[15:0]
1 1 0x0D [9:8] 0x3
2 1 0x34 [1] 0x1
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6.5 ZHiE
6.5.1 FF#HEA

it i%E SPI_RD_EN = 0b KB HHEFE AV . 16 (il B FERSNEATIENA |, LU 8 %17 a%
Hodk kAT Sk, @i E PAGE_SELO 21 PAGE_SEL1 7 , 7] LL2» B B A7 ae 4l 1 MAFAEaedt 2 dh 7Bk,
BANEAE. 1w PAGE_SELx frtnfi] , 41 0 B fF 2R iR A B2 vl Vi il 1 o X LL 25 A7 d Hu b2 iE— 1) |, DRIEANTE
TAEREH 1 A 2 FAERT

K 6-10 s , B D IRELE

1. BB 1M EANFAFAA 0 P a7 dn il 0x03 , DAk FEarfrandl 1 sl 2 AT 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, AR
2. 2 B 1 WiIE R4 AR, BRSPS RS ANFA SRR Z 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. FHFHEA

6.5.2 FFER

W5 NEAAAA 0 R a7 Hhhl Ox03 KIEF TR I ZfFandl. E7 (7454l 0 1% E SPI_RD_EN = 1b
SPI_MODE = 1b 33 F 2 fF 4815l i 1) . 4 18] 6-11 ff , & SPI_RD_EN 1 SPI_MODE & , AJ M# F /4
24 i SPI WUR I T 785 . 28— SPI Wik P27 a4l ADC 7555 A~ SPI Wik A 5% 8 {7 %5 7w Hu ik X N
1) 16 AL ZF A7 aE -

WK 6-11 frs , AP Ry

1. 5117 : 24 SPI_RD_EN = 0b i , 5 AZAFA4H 0 5 A7 ds ikt Ox03 |, DUE BT R M7 /74840 0 473k
i 8

2. 2 fEFAAYL 0 A A7 A bk 0x00 #i% & SPI_RD_EN = 1b f1 SPI_MODE = 1b.

3. 3 A BTG AT AL A HLbE 1) 24 A7 SPI WS H AT 4 H AT AT B A7 o X BT 4H R (AT R B A A b
5 O IR DL B2 27 A7 25 -

4. ZF 4 M %E SPI_RD_EN = 0 DI&E R 2 A7 88 O B3 8 F ZF 7 8 5 N o

5. HEESE 1 B 4 AR 54785
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— Frame 1 Frame 2 Frame 3 Frame 4
Cs

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

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

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

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

Hi-Z (when SPI_MODE = 1b)

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

—

A 6-11. 2L

6.5.3 E L - SPI BB %5 7L HE#
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
ADS91XX ADS91XX ADS91XX ADS91XX 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 351 aE s

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

WAE b H B 2 AT IS R A e B . 7E DAISY_CHAIN_LENGTH 5 772% o 4 B 3 18 5 K B DL FH 20 16 e o
R HEEEKE RAEH ADC $iE |, AAMU4% ADC1. 7E&] 6-12 7, DAISY_CHAIN_LENGTH J 3.

6.5.3.1 HEHETHHFFREAN

BNGACHEIE PSR/ SPI Wi AA N x 24 /> SCLK. 4V ADC M B H S HRE
A (& 6-12 s ) 7% 96 4> SCLK.

ek F B AT E S A . BiCE DAISY _CHAIN_LENGTH Bt LS HZ et . 4Kl 6-13 itk
JLEHE N %, Hr N Z&%1esEt ADC e . K& 6-14 #2475 N A SPI Wi SPI % , i T8 N 4~ ADC
Ja e sE R
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| |
|< N x 24 bits =|

| |
|

|

|

|

|

POCI Logic 0 (when SPI_MODE = 0b)

K 6-13. HIEHEFHFFREA

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

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

|

|

|

I

|

|

|

|

|

|

|

|

|
| |

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

A A

|
|
|
|
|
|

| |

| |

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

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

K 6-14. AT AR UREBEEKE

6.5.3.2 GTERE B R AF AR R

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. JEES ANCUF A 788 K8 H a7 A7 25120
a. 5\ PAGE_SEL DIk #T % H 1740
b. iS5 A SPI_RD_EN = 0b & H &7 25 5B ( BRA L B )
2. HEFEAIEAEIEH SPI_RD_EN = 0b i, )38 vl LLs PA R 7 A B ar 7 25 50 -
a. KHEEEEY 8 A arEasidik i) 24 7 SPI gLl N : N £ ( OXFE. 0x00. 8 i 217 gs il )
b. T AR EIEN 24 £ SPI Wikl N : N % ( OXFF. OxFF. OxFF )

A YR 2a 1) OXFE WK ADC BCE N MFEE ¥ 8 bl Bt I Ar A7 4% . 7ED PR 2a 45T, ADC Hh )i th R A 75 47
SN AF ARG . ADC 1ED YR 2b HriR [n] 8 Az ap 47 s ik AIAH N () 16 £ 27 47 s Hidfa
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-

<

N x 24 bits N x 24 bits

<

——24 bitsﬂ

< 24 bits:

A 4

1
|
|
|
:
|
»l
V|
|
|
|
|
|
|
|
|
|

PICO ‘ OxFE l 0x00 X
I

8-bit register OXFE
address

OxFF X OxFF X OxFF

D

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

- — — ==

8-bit
address

& 6-15. 5 4e8ERCE H KI5 7 as SR
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7 T ALt
7TAFRHAE0
B 7-1. FA7as4 0 B
ADD D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 ‘ D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 D2 D1 DO
RESERVED SPI_MO | SPI_RD =LA
00h DE _EN
01h RESERVED ‘ DAISY_CHAIN_LEN RESERVED
03h RESERVED ‘ REG_BANK_SEL
04h RESERVED INIT_1
06h REG_00H_READBACK
R T1. FERBIB FIRRRE
7 ] 2R EL ARG TiRH
R R il
w W EPN
R/W R/W EIEIE PN
B e BRIME
-n | S IR SR A
7.1.2 F4£4% 00h ( W = Oh ) [EfL = 0h]
& 7-2. %173 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 5k
W-0h W-0h W-0h W-0h
B 7-3. FF4E 00h FEHLHH
fL FB B vit =L VA PiB
15-3 RESERVED w Oh TR . V2 SO A
R BB L4 SPI MR 14 SPI A2  [al HE47 1%
., U AFAERA .
2 SPI_MODE w on 0: %164 SPI st
1: 154 SPI =
HEALGE SPI 0T o A A 25 B 1) . LA AE 4516 5E SPI
AR
L SPI_RD_EN w Oh 0 : O A7 A%
1 28 HFA AR
ADC B 74zl
0 i=E A w Oh 0 : IEH Bl
1 : 547 ADC FITH 217 0%

32 BERXFIRIE
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7.1.3 732 01h ( fR# = 1h ) [EfL = 0h]

& 7-4. F£75% 01h
15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 9 ‘ 8
RESERVED
R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
RESERVED DAISY_CHAIN_LEN RESERVED
R/W-0h R/W-Oh R/W-0h

& 7-5. 7% 01h FEUEH

L 1VA FE A =LA YLEH
15-7 RESERVED RIW Oh 1R 1520 E BRI 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 (fR# = 3h ) [HAL = 2h]
& 7-6. &7 4% 03h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESERVED
R/W-0h
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0
REG_BANK_SEL
R/W-2h

B 7-7. F75% 03h FBULH
£ FB KA g VL
15-8 RESERVED R/W Oh LREE . 1) BRI E AR .

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

7-0 REG_BANK_SEL R/W 2h \
- - 2 EFEA A
16 : EFEar f7dedl 2
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& 7-8. & f7-5% 04h
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R-0h
7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED INIT_1
R/W-Oh
& 7-9. 775 04h FBLULEH
L 1VA FE A =LA YLEH
FT 23 E0IAE I INIT 1 7B ZEVIGRA TP 5 N
30 INIT_1 RIW Oh 1011b. L IEANE L | 550 AT 25
7.1.6 #4748 06h ( fR# = 6h ) [EAL = 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
&l 7-11. ZF1£8% 06h ZE Bl
fr FB KA Hhr YL
1% H AT e F T im0 Z A7 28 ik Ox00 IEIAS . FFA7as il
150 REG—gg';RREAD R 2h B 0X00 9 R S AL, BRAEIHER S 2h , B HE 0x00 o
# SPI_RD_EN % &N 1, LMF I 7785 o
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7.2 A A

B 7-12. F7RR4 1 B

ADD D15 ‘ D14 D13 D12 ‘ D11 ‘ D10 D9 ‘ D8 D7 D6 D5 ‘ D4 ‘ D3 ‘ D2 D1 DO
RESERVED | DATA_F RESERVED LAT_INC GE_CAL | OSR_EN OSR RESERVED
0Dh ORMAT _EN1
RESERVED HI_FRE
10h Q
12h RESERVED XOR_EN DATA_LANES
RESERVED RAMP_INC TP_MODE TP_EN |RESERV
13h ED
14h TPO
15h TP1 TPO
16h TP1
1Ch RESERVED USER_BITS_ADC_A
RESERVED | GE_CAL RESERVED GE_CAL RESERVED
33h _EN3 _EN2
34h RESERVED ‘ LAT_EN ’ RESERVED
RESERV| TS_LD RESERVED
90h ED
91h RESERVED TEMPERATURE_SENSOR
coh RESERVED CLK1 OSR_INIT1 OSR_CLK RESERVED PD_CH
RESERVED PD_REF| RESERVED | DATA R RESERVED CLK2
Cih ATE
RESERVED OSR_INIT2 RESERVED | OSR_INI | PD_CHI
Cah T3 P
RESERVED HI_FRE RESERVED CLK3 RESERVED RD_CLK RESERV CLK4 RESERVED
csh Q_EN ED
RESERVED NCO_SY| XOR_M | CLK5 | MIXER_
FBh SREF | ODE EN
FCh NCO_PHASE_COUNTI[15:0]
FDh NCO_FREQUENCY[7:0] ‘ NCO_PHASE_COUNT[23:16]
FEh NCO_FREQUENCY[23:8]
R T-2. FAEBRBIBT RIRRRIG
j |22 KRG UL
R R Pl
W w BA
R/W R/W PAEREPN
B IAME
-n A7 fE s B AE
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7.2.1 #1733 0Dh ( fR# = Dh ) [EAL = 2002h]

& 7-13. & f£%% 0Dh

15 ‘ 14 13 12 ‘ 11 ‘ 10 9 ‘ 8
RESERVED DATA_FORMAT RESERVED LAT_INC
R/W-0h R/W-1h R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
GE_CAL_EN1 OSR_EN OSR RESERVED
R/W-0h R/W-0h R/W-0h R/W-2h
& 7-14. %775 ODh Bt B
L 1VA FE A =LA YLEH
15-14 RESERVED RIW Oh 8. 20 RS A
1t ADC 4345 B B #% 3
13 DATA_FORMAT R/W 1h 0 : B —akHkg R
1 ZEHIAMIDA% K
12-10 RESERVED R/W Oh TREE . BRI R AL
9-8 LAT_INC RIW oh zlb“? ADS9129 , ¥ iz 7B E N 110 LLERIE 5L INL
Heo
R ZE A HE I A SR
7 GE_CAL_EN1 RIW Oh 0 : AL R R
1 ;8 R 3R AR
s AR
6 OSR_EN RIW oh 0 : EASFIHIETY
1: 28 AEWE T4
T s R TR
0 : X 2 AMEARECT- 391
52 OSR RIW oh 10 % 4 AMFEARECERIY
2 0 X 8 ANMFEARCE A
3% 16 MEAECEIAME
1-0 RESERVED RIW 2h R8T 20 RS A
7.2.2 %7752 10h ( fW% = 10h ) [E 4L = Oh]
B 7-15. % f7%% 10h
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
RESERVED RESERVED
R/W-0h R/W-0h
& 7-16. F17a% 10h FZEL A
LiVA FE it g=LA YiB
15-1 RESERVED R/W Oh TREE . B RERNEALE
DL N TR 8 2 4
0 : bRFRIEFER
0 HI_FREQ RIW Oh 1 BOR RIS, B SRR AR SR T 05
F >2MHz ({55, 720 HI_FREQ_EN %777 424
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7.2.3 5172 12h ( fR# = 12h ) [EAL = 2h]

B 7-17. F475% 12h

15 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 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
& 7-18. FA74% 12h FE
L 1VA FE A =LA YLEH
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 BUAEOLT , ADC #4t 5 PRBS k727 7 8iz
5
9B SO S T HOR A B R BEE LR
2-0 DATA_LANES RIW 2h 0 : DOUT _L A $c 6 tH i 20 fir.
2 : DOUT - FI4:A S5 i i it 24 47
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7.2.4 577%% 13h ("% = 13h ) [EfL = 0h)
B 7-19. F 4% 13h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2 1 0
RAMP_INC TP_MODE TP_EN RESERVED
R/W-0h R/W-0h R/W-Oh R/W-0h
& 7-20. 1788 13h 2B
L 1VA FE A =LA YLEH
15-8 RESERVED R/W Oh fREE . B RERNELLME
74 RAMP.INC R oh ST AR, itk BB N, SLob N L%

s P B R

3-2

TP_MODE

R/W

Oh

9 ADC i #HH7- EH -

0 : TPO ZF A7 P i [ 2

11 TPO & 77-4% i il & K

2 By R

3 : TPO ZFArasfll TP1 37748 H (52 7 [F 5 T A

TP_EN

R/W

Oh

JE 5 ADC o 2 B8 i) B B -
0 : Hudlakmn i w2 ADC Heffeshi R
1 Hdfi & ADC B IR &%

RESERVED

R/wW

Oh

TREH . 20 BN R A

7.2.5 4¢3 14h (W = 14h ) [EfL = 0h]

B 7-21. FfF2% 14h

15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
TPO0[15:0]
R/W-0h
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TPO0[15:0]
R/W-0h
B 7-22. Ff79% 14h FEULH
fir FB C i) Shr B
15-0 TPO[15:0] R/W Oh T ETE 0 HIK 16 AL
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7.2.6 %7732 15h ( {W# = 15h ) [ = Oh]

ADS9127, ADS9128, ADS9129
ZHCSY88 - MAY 2025

B 7-23. & f75% 15h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 ‘ 9 ‘ 8
TP1[7:0]
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TP0[23:16]
R/W-0h
& 7-24. %7748 15h FBHH
A FB B oy =LA yL]
15-8 TP[7:0] RIW oh MR T 1 %)\ L
7-0 TPO[23:16] RIW oh WK 0 975 )\

7.2.7 %77%% 16h ( {R#% = 16h ) [EfL = 0h]
’ 7-25. & {74¢ 16h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
TP1[23:8]
R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
TP1[23:8]
R/W-0h
K| 7-26. E174% 16h &t
L 1VA FE i =LA YL
15-0 TP1[23:8] R/W Oh MR BT 1 197 16 A1
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7.2.8 F#8% 1Ch ( fR# =1Ch ) [EfL = 0h]

B 7-27. F £ 1Ch

15 ‘ 14 ‘ 13 ‘ 1 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 5 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED USER_BITS_ADC_A
R/W-0h R/W-0h
& 7-28. Ffra% 1Ch FBiH

A FB B oy =LA yL]

15-6 RESERVED R/W Oh RE . 15T BRIN G E

5-0 USER_BITS RIW Oh BN ADC %4525 S0 FH /= 5 LR
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7.2.9 %774 33h ( fR# = 33h ) [EfL = 0h]

K 7-29. F774% 33h

15 ‘ 14 13 12 ‘ 11 ‘ 10 ‘ 9 \ 8
RESERVED GE_CAL_EN3 RESERVED
R/W-0h R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED | GE_CAL_EN2 RESERVED
R/W-0h R/W-0h R/W-0h
& 7-30. FF74% 33h FE
A FB i =LA A
15-14 RESERVED R/W Oh PREE . 1520 58 BRI B AE
R ZE RS HE I A SR
13 GE_CAL_EN3 RIW oh 0 : 2K FH AT EIE 01 28 1 R
1 J5 F T IR IE (13 25 R AT
12-7 RESERVED R/W Oh fREE . BT RERNELIE
VR ZE RS HE I A SR
6 GE_CAL_EN2 RIW oh 0 : AXFH AT EIE 01 28 1
12 J5 BT I 3 26 R AT
5-0 RESERVED R/W Oh PRE . 15270 58 BRI B AR

7.2.10 F473s 34h ( W% = 34h ) [E AL = Oh]

B 7-31. F178 34h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED
R/W-0h
7 ‘ 6 ‘ 5 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED LAT_EN RESERVED
R/W-0h R/W-Oh R/W-Oh
& 7-32. F17e% 34h FB A
L1VA TR KA =LA YL
15-5 RESERVED R/W Oh fREE . B RERNE LI
. WAz 327 2 I ST B S \ 28 B 4 ]
4 LAT EN RIW oh E? ADS9129 , K% B E A 1b LKA INL
He o
30 RESERVED RIW Oh B . 20 R S A
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7.2.11 %7743 90h ( fw# = 90h ) [E AL = Oh]

K 7-33. F774% 90h

15 14 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
RESERVED TS_LD RESERVED
R/W-Oh R/W-0h R/W-0h
7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RESERVED
R/W-0h
& 7-34. F 4748 90h B
L 1VA FE A =LA YLEH
15 RESERVED RIW Oh 8. 20 RS A
fi & LAZE b3 Ox91 HRin IR AL B A fn .t A% A fi &
14 TS_Lb RIW on SR IARER M | WM O B804 1.
13-0 RESERVED RIW Oh 8. 20 RS A
7.2.12 %1752 91h (W% = 91h ) [E4L = 00h]
& 7-35. F 74 91h
15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 ‘ 8
RESERVED TEMPERATURE_SENSOR
R/W-0h R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
TEMPERATURE_SENSOR
R/W-0h
& 7-36. Ff7at 91h Bt A
A1 FE i g=LA YiH
15-10 RESERVED RIW oh 1B ) BRI A
9-0 e TR RIW oh 10 GLIRBEAL BRI . 523 B I F I A
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7.2.13 %774 COh ( /% = COh ) [EfL = Oh]

& 7-37. FF7%% COh

15 ‘ 14 ‘ 13 12 11 ‘ 10 9 ‘ 8
RESERVED CLK1 OSR_INIT1 OSR_CLK
R/W-0h R/W-Oh R/W-0h \ R/W-0h R/W-0h
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 ‘ 0
OSR_CLK RESERVED PD_CH
R/W-0h R/W-Oh R/W-0h
& 7-38. & FE5% COh 7B
L 1VA FE A =LA YLEH
15-13 RESERVED R/W Oh PREE . 1520 58 BRI B AE
RSB EE RN A E . AREZRAER , HS
[ FeHE R
12 cLKi RIW Oh 0 : DATA_LANES =0 8 2 [{I/ic &
1 AR
VI B E 1
11-10 OSR_INIT1 RIW Oh 0 : A5 R T I
1 Ja AR E i &
9-7 OSR_CLK RIW oh ﬂ??ﬁ?ﬁ’?i’ﬂﬁﬁiﬁﬁ%tﬂﬂﬁmﬂﬁe HRELVEEE | E
Z Rk 6-3.
6-2 RESERVED R/wW Oh TRE . B ERERNE I
RO N ST P 1T s
0: [E®WEBIT
1-0 PD_CH RIW Oh 1: ADC E it
2L
3 : ADC s
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7.2.14 %7F%% C1h (/W% = C1h ) [EfL = 0h]

& 7-39. F1E8 C1h

15 ‘ 14 ‘ 13 ‘ 12 11 10 ‘ 9 8
RESERVED PD_REF RESERVED DATA_RATE
R/W-0h R/W-0h R/W-Oh R/W-0h
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
RESERVED CLK2
R/W-Oh R/W-0h
& 7-40. %77 5% C1h Bt
L 1VA FE A =LA YLEH
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. S N IEME . KNI E R IE R 2 REFIO 5] i,
10-9 RESERVED R/W Oh TREE . BRI R AL
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 R BEEIRE R, FEE2VRAME R | B O
0 CLK2 RIW Oh 4y
0 : DATA LANES =2 5 7 (i &

7.2.15 FfE5 C4h ( fR# = C4h ) [EfL = 0h]
& 7-41. F17%8 C4h

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 9 8
RESERVED
R/W-0h
7 ‘ 6 5 ‘ 4 3 ‘ 2 1 0
RESERVED OSR_INIT2 RESERVED OSR_INIT3 PD_CHIP
R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h
& 7-42. F75 Cah B
LA FE i g=LA YiB
15-6 RESERVED RIW Oh 8. 20 RS A
YITHLBE - 35
5-4 OSR_INIT2 RIW oh 0 : A FEUR TR E
2 3 AR e &
32 RESERVED RIW Oh B . 520 A A A
WITHL BE - 34
1 OSR_INIT3 RIW oh 0 : A FER PRI E
1 B FHECE
SE4n T M B s )
0 PD_CHIP RIW Oh 0 : IE% BIHRME
1 pFse sl
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7.2.16 ¥ fF#% C5h ( /W% = C5h ) [E L = 0h]

& 7-43. 178 C5h

15 ‘ 14 13 12 ‘ 1 ‘ 10 9 8
RESERVED HI_FREQ_EN RESERVED CLK3 RESERVED
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 ‘ 2 1 0
RESERVED RD_CLK RESERVED CLK4 RESERVED
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
& 7-44. % 173% C5h 7Bt it
A FB B oy Hhr yL]
15-14 RESERVED R/W Oh . B ERERINENE.
Eﬁi@%}ﬂﬁfﬂﬁ)\&%ﬁo
13 HI_FREQ_EN RIW on 1 ggﬁgéﬂm)\%m 2% I TS >2MHzZ fi01
WM. HiEZ M H_FREQ #4737 .
12-10 RESERVED R/W Oh REE . 1E2) B BRI R E
NEIREE EFEERER . GREZENMER | ES A
9 CLK3 RIW oh BT
0 : DATA_LANES = 0 5% 2 f(fic &
8-7 RESERVED RIW Oh R . HESEINEAE
BOH ST 2o 1 5 g A e FAEE , ESH
65 RD.CLK W o ATEETSRBRGLI b, TEHAEE . WEN
4 RESERVED R/W Oh REE . HESERINE A
ADSO127 MWL, Infi T AR, M Erie
[T4y . A& T ADS9129 Fil ADS9128.
3-2 CLK4 RIW Oh 0 gij\m;;;ﬁ% ¥ 5
31 A HoAd
1-0 RESERVED RIW oh 1R8] . W2 B SR A LA
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7.2.17 54758 FBh ( fi% = FBh ) [5/% = Oh]

& 7-45. ¥ 1i4s 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
K 7-46. %7728 FBh B
A FB B oy Hhr yL]
15-4 RESERVED R/W Oh . B ERERINENE.
7E SMPL_SYNC 5| Jfi_L it o J& 35344 ik o it 6 A 1
0 : % NCO 5 SMPL_SYNC 3|k —AN kot & 25
3 NCO_SYSREF R/W Oh =
- 1o g R B Sk e, {8 NCO 5 SMPL_SYNC 3| i 1
Ak E
Ja I XOR # i | i%3% 5 ADC 4 th #4317 XOR i
AL,
2 XOR_MODE R/W Oh 0 : 7£ ADC LSB 2z J5#it PRBS fiz. ADC #iHi 5 5
PRBS f7##1T XOR 557,
1 : ADC #8508 55645 3 LSB #E1T XOR i85,
ADS9129 fil ADS9128 [{I#H i E . WIF T MFAE R | &5
B HA LR Sy . ANERT ADS9127.
1 CLKS RIW Oh 0 : 24 {7 SDR A1 DDR #z
1 IHERE
0 : ZEHH T NS
0 MIXER_EN R/W Oh o ,
- (=N N e
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7.2.18 FCh %77%% ( W% = FCh ) [E/L = Oh]

& 7-47. & 1£% 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] 7-48. F174%% FCh B H
L 1VA FE A =LA YLEH
150 Nc%ﬁmggl—co RIW oh NCO AR HHEUINE 15 fr. 508 405 F LA

7.2.19 %4758 FDh ( fW% = FDh ) [E/L = Oh]

&l 7-49. %775 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 7-50. #774% FDh =B8]

i B P g P89
15-8 Ncoaf('??ESUEN RIW oh NCO TG A\ . 5 5 05 F B4
70 NCSNF;?Z’;?%]CO RIW oh NCO AT A\ . 5 0 505 F A4
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7.2.20 %4758 FEh ( fR# = FEh ) [54% = Oh]
B 7-51. 1748 FEh

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
NCO_FREQUENCY
R/W-Oh
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
NCO_FREQUENCY
R/W-0h
& 7-52. ¥77%% FEh ZBtUiHH
L 1VA FE A =LA YLEH
15:0 NCO_FREQUEN RAW oh NCO AL R 16 iz, 2085 F LSS
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7.3 Firasil 2
& 7-53. R A7aR4l 2 BT
aoD [ D15 | D14 | D13 | D1z [ pi1 | p1o [ po | D8 o7 | De ps | o4 [ b3 [ b2 [ D1t | Do
1Ch RESERVED CLK® RESERVED
R 7-3. FHFHRBUBRVI MRBRG
Ty [ R T KRG BLH
R R B
W w EPN
R/W R/W BIEEA
S B ERIMA
-n | S0 1 {1 SR £
7.3.1 8% 1Ch ( f# = 1Ch ) [E4L = 0h]
& 7-54. #7743 1Ch
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
RESERVED
R/W-0h
7 | 6 5 | 4 | 3 | 2 | 1 | 0
CLK6 RESERVED
R/W-0h R/W-0h
Bl 7-55. %774 1Ch FEULH]
i FB Bl A L]
15-8 RESERVED R/wW Oh PRE . 1520 BRI\ S AR
ADS9127 HIB BIECE . W TS S | S0 2 %
L145y . A& T ADS9129 Fl ADS9128.
- CLK6 RIW o 0 : 24 fi 2 @B
31 i HeAb
5-0 RESERVED RIW Oh TRE . BRI AL
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8 [N FH Ak
B/

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
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©
o

-150

-180
05 1 2 345710 2030 50 100 200 5001000 3000
Frequency (kHz)

fin = 2kHz , SNR = 93.8dBFS , THD = - 130dB

&] 8-2. SMSPS K #%& FFT : ADS9127

Integral Nonlinearity (LSB)

0.75

0.45

-0.45

& 8-3. SMSPS B 425 INL : ADS9127

65536 131072 196608 262144
Output Code

fiy = 2kHz , INL = £0.5LSB
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11.1 HIREHE

RHA0040C

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—"] 05
6.1
59 1
03
02
DETAIL
OPTIONAL TERMINAL
TYPICAL
I
1 MAX
¢ = St SEATING PLANE
0.05 J
0.00
04.7 £0.1
2x[45 0.2) TYP —=|
36X L ‘ 2
eeh [ WUUUUUUUUY :
e | 9 EXPOSED
I ! | 47 THERMAL PAD
) \ —
> ! -
2 D) 41 ‘ 1 SYMM
45 = —— =-—¢
- | d
=) | d
SEE TERMINALJ/ = ‘ -
DETAIL D) ! d
o 13/ ‘ = 30
mmmmmpmmmm\ L ioxos :
40 31 .
PIN 1 ID SYMM 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.

www.ti.com

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ADS9127 ADS9128 ADS9129

English Data Sheet: SBASB82


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ads9127?qgpn=ads9127
https://www.ti.com.cn/product/cn/ads9128?qgpn=ads9128
https://www.ti.com.cn/product/cn/ads9129?qgpn=ads9129
https://www.ti.com.cn/cn/lit/pdf/ZHCSY88
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY88&partnum=ADS9127
https://www.ti.com.cn/product/cn/ads9127?qgpn=ads9127
https://www.ti.com.cn/product/cn/ads9128?qgpn=ads9128
https://www.ti.com.cn/product/cn/ads9129?qgpn=ads9129
https://www.ti.com/lit/pdf/SBASB82

ADS9127, ADS9128, ADS9129
ZHCSY88 - MAY 2025

/

TeExAS
INSTRUMENTS

www.ti.com.cn

EXAMPLE BOARD LAYOUT

RHA0040C

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(mEN))
SYMM

e it 030880 :

-

40X (0.25) T [I]

(@0.2)TYP %
VIA Lo O

|

T

t

|

|

\
44444444+4444444

METAL
KSOLDER MASK
OPENING
NON SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

10
(R0.05) ! 8, E !
TYP | |
i 1 \ ‘20 i
(0.75) TYP
i 4x<1.5)+] 4X (1.35) L i
‘ (5.8) ‘
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX 0.07 MIN
ALL AROUND

ALL AROUND T
SOLDER MASK

" OPENING

T METAL UNDER

s SOLDER MASK

SOLDER MASK
DEFINED

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
(1.5) TYP
0 X ([J1.3) r T (RO.05) TYP
*%@ 08 38R ———
]
L@ | 5 ) (e
wxoz - ‘ ||
ﬁ | o T
o (S o m—— G
S Cb | [—_l_] l
| CD (58)
L —(+ } O——0 O CD
36X (0.5) | I
T *EE} | Ep
V . I
0[] O | O - [;]21
METAL | ! )
TYP ‘ T T T T T
‘ 1 ‘ 20 |
| SYMM \
¢ ‘
1 (5.8) |
SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
EXPOSED PAD 41:
69% PRINTED SOLDER COVERAGE BY AREA
SCALE:15X
4219053/A 09/2016

NOTES: (continued)

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

design recommendations.

www.ti.com
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
ADS9127RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9127
ADS9128RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ADS9128

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 5-Jun-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ADS9127RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
ADS9128RHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 5-Jun-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ADS9127RHAR VQFN RHA 40 2500 367.0 367.0 35.0
ADS9128RHAR VQFN RHA 40 2500 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

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

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

4225870/A
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RHAO0040H

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD

FLATPACK - NO LEAD

u o
[(el o)

PIN 1 INDEX AREA—|

0.5
0.3
A

1
Al

DETAIL
OPTIONAL TERMINAL
TYPICAL
1
9

ﬂ 0.1)

SIDE WALL DETAIL

OPTIONAL M

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

(0.2) TYP —=] r

ETAL THICKNESS

N

!
u}

4219055/B 08/22/2019

NOTES:

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

per ASME Y14.5M.

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

i
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EXAMPLE BOARD LAYOUT

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

DEFINED

NON SOLDER MASK

SOLDER MASK

(PREFERRED)

SOLDER MASK DETAILS

DEFINED

4219055/B 08/22/2019

NOTES: (continued)

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

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

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

on this view. It is recommended that vias und

er paste be filled, plugged or tented.

i
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RHAO0040H

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

40X (0. e)ﬁ E

9X (11.26)

r (1.46) TYP T

40X (0.25) T @
=

SYuM 1]

L . |

36X (0.5) |

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

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:
70% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X

4219055/B 08/22/2019

NOTES: (continued)

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

design recommendations.

IPC-7525 may have alternate

INSTRUMENTS
www.ti.com
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