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24-Bit Sigma-Delta ADC with PGA and Reference
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Table 1-1 1BIESER

SEHBE NEIRER - RUBESHRERENER

o EAEREFREmD -

Symbol Ratings Min Max Unit
AV+/DV+ BIREE -0.3 +6 \Y
Vsig B VNEE -0.3 +6 Y
TS FRERE -50 +150 °C
T TERE -40 +125 °C
1.2 TH2¥
Table 1-2 T{F28i%
Symbol Parameter Min Typ Max Unit
AV+/DV+ IO OFRE 2.8 5 55 \Y
|ACTIVE fu ZIFEITFER 560 UA
IACTIVE EBTFER 360 UA
| ACTIVE Low power BINFETLIFER 260 UA
IpD RARER 0.6 UA
VPOR LEETE 19 2 21
VLVD =B EAIE R 2.8 29 3
TA mEEE -40 25 105 °C
1.3 ESD/LU 48
Table 1-3 ESD/Latch-Up M AEHE1E
Symbol Parameter Min Max Unit
ESD(HBM) HBM &8y ESD WM EE & -4000 4000 \Y,
Latch-Up Latch-Up RIEE &R ( @85°C) -200 200 mA
1.4 GPIO 2#
Table 1-4 GPIO £8%
Symbol Parameter DV+ Min Typ Max Unit
VIH WASRSEE 5V 4 55 \Y
VIL WA SRIERE 5V -0.3 1 v
VT+ HEEFREZESERENEE 5V 272 2.92 3.17 \Y
VT- MERHS 2 EERNEE 5V 1.85 2 217 \Y
IIH WASEFRER 5V +1 uA
1L W ABEFEHNER 5V -1 uA
VOL L EEY (@IOL BREMG ) 5V 04 \Y
VOH BWHSEYF (@IOH ERIEH) 5v 4 v
IOL i B ESEFER@VOL (max) 5V 49 8.8 13.9 mA
IOH HHSEFER@VOH (min) 5V 55 156 29.9 mA
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1.5

ADC tgEfEIR

Table 1-5 ADC HgEfRIRER

AV+=5V DV+=5V VREF+=2.5V &E&E4GTRIE

Parameter Min Typ Max Unit
BE
M (Linearity) +0.0005 +0.001 %FS
BMAIE (ENOB) 219@PGA=1 21.2@PGA=64 BIT
NI ( Noise Free Bits ) 204@PGA=1 18.7@PGA=64 BIT
LA E (Noise Floor ) 11 nV/vHz
ZZE (Offset) 1 2 uVv
TERZE (Offset drift ) 5 nV/°C
I FRE (Gain error) 0.1 %
WERZE ((Gain drift) 1 ppm/°C
fSREA
A GERAREHE AV- AV+ \Y
EDWMAER 1 nA
SR AR >1G Q
B A SEEHIHIES ( CMRR ) 140 dB
EEZ R
VREF+-VREF- 1 AV+-AV- Y
EDWMAER 1 nA
ANEEEER 2.5-0.1% 2.5 2.5+0.1% V
NEEEERERE G 5 ppm/°C
AEEEERAHAEE 60 uVv/mA
ANEEEFABHER -10 10 mA
BIRIDHILE 90 dB
B &R IDACO/IDACL
5 IR A/ 10/50/200/500/1000/1500 uA
VaBE ERIEE 1.2%
s B RE AL 0.2%
REEE VB
REZE (AVDD-AVSS)/2
& tH BB B 5 mA
R BN ARE Sus/Nf
52
ADC #3823 % ( Data Rate ) 3.125 6400 Hz
SIRE A RSB sE R 24576 MHz
AER RC FFEESER 24576 -1.5% 24576 24576 +1.5% MHz
RC FrEZLIRE 1% -40~85 E#E
BiR
AV+ERE E 2.8 5 5.5 \Y
DV+&EiR&EE 2.8 5 55 Vv
EE T#HE&KERX ADC In# ( R Sig 200 UA - PGA=1
Buffer, Ref Buffer - RFIRY 2.5V REF - 300 UA - PGA=2~16
VBIAS #4750 IDAC #4 ) 360 UA - PGA=32 BIE
VBIASIH#E 25 uA
2.5V REFIN#E 80 uA
Sig Buffer In#E 10 uA
Ref Buffer Th¥E 15 uA
EIRHNHIEL ( PSRR) 130 dB
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1.5.1. HEETFELADC #AMABARMT
Table 1-6 Z#H#MA RMS RMS ##(nV)

AV+=5V DV+=5V VREF+=2.5V =[ERKF GG TRASEREEET R

BiRiE= #3(nV) @PGA(fZ)
(Hz) 128 64 32 16 8 4 2 1
6.25 27 32 42 62 101 180 337 628
125 39 46 60 87 143 254 476 888
25 55 65 84 124 202 359 673 1256
50 78 91 119 175 286 508 952 1777
100 119 149 208 326 561 1032 1974 3769
200 169 211 294 460 794 1460 2792 5330
400 239 298 416 651 1122 2064 3949 7538
800 388 521 788 1321 2386 4518 8782 17055
1600 548 737 1114 1868 3375 6390 12420 24120
3200 856 1202 1895 3281 6052 11595 22681 44344
6400 1337 1955 3189 5659 10597 20474 40229 79017
Table 1-7 ENOB AV+=5V DV+=5V VREF+=25V =PEERa &G T RIESSEEG TR
SRR E A (nV)@PGA(fE)
(Hz) 128 64 32 16 8 4 2 1
6.25 204 212 2138 223 226 227 228 229
12.5 199 20.7 213 21.8 221 22.2 223 224
25 194 202 208 213 216 217 218 219
50 189 19.7 20.3 20.8 211 21.2 213 214
100 183 19 195 19.9 20.1 202 203 203
200 17.8 185 19 194 196 19.7 19.8 19.8
400 17.3 18 185 189 191 19.2 193 193
800 16.6 17.2 176 179 18 18.1 18.1 18.2
1600 16.1 16.7 17.1 174 175 176 176 17.7
3200 155 16 163 165 16.7 16.7 16.8 16.8
6400 14.8 153 156 15.8 15.8 159 159 159
Table 1-8 Noise Free Bits AV+=5V DV+=5V VREF+=25V =EERSEHE T RS E4HEE TR
BiRiEE ##,(nV) @PGA(f3)
(Hz) 128 64 32 16 8 4 2 1
6.25 179 18.7 19.3 19.8 201 20.2 20.3 204
12.5 174 182 18.8 193 196 19.7 19.8 19.9
25 16.9 177 183 18.8 19.1 19.2 193 194
50 164 17.2 17.8 183 186 187 188 189
100 15.8 16.5 17 174 17.6 17.7 17.8 17.8
200 15.3 16 165 16.9 17.1 17.2 17.3 17.3
400 14.8 15.5 16 16.4 16.6 16.7 16.8 16.8
800 141 147 151 154 155 156 156 157
1600 136 14.2 14.6 149 15 15.1 15.1 15.2
3200 13 135 138 14 14.2 14.2 143 143
6400 123 12.8 131 133 133 134 134 134
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1.5.2. EETHFENADC #AMBMIT

Table 1-9 Z£&#iA RMS RMS #&f(nV) AV+=5V DV+=5V VREF+=25V =REERBIEFETRSEGHEE TR

BIETE= 230 (nV) @PGA(fE)

(Hz) 128 64 32 16 8 4 2 1
6.25 26 30 40 58 95 169 317 592
12.5 37 43 56 82 135 239 449 838
25 52 61 79 116 190 339 635 1184
50 73 86 112 165 269 479 898 1675
100 103 122 159 233 381 677 1269 2369
200 159 199 277 434 748 1376 2633 5025
400 225 281 392 614 1058 1946 3723 7106
800 319 397 554 868 1496 2753 5265 10050
1600 517 695 105 1761 3182 6025 11710 22741
3200 731 983 1485 249 4500 8520 16560 32160
6400 1141 1603 2526 4374 8070 15460 30242 59125

Table 1-10 ENOB AV+=5V DV+=5V VREF+=25V =MEEREEG T HSEEEE TR
SRR E A (nV)@PGA(fE)

(Hz) 128 64 32 16 8 4 2 1
6.25 20,5 213 219 224 226 228 229 23
12.5 20 20.8 214 219 221 223 224 225
25 19.5 203 20.9 214 216 218 219 22
50 19 19.8 204 209 211 213 214 215
100 185 193 19.9 204 20.6 20.8 209 21
200 17.9 186 19.1 195 19.7 19.8 19.9 19.9
400 174 18.1 186 19 19.2 193 194 19.4
800 16.9 176 18.1 185 187 188 189 18.9
1600 16.2 16.8 172 174 176 17.7 17.7 17.7
3200 15.7 16.3 16.7 16.9 17.1 17.2 17.2 17.2
6400 15.1 156 15.9 16.1 16.2 163 163 164

Table 1-11 Noise Free Bits AV+=5V DV+=5V VREF+=2.5V =HERRIEH T RIBEEEE TR
BETE= (V) @PGA(f2)

(Hz) 128 64 32 16 8 4 2 1
6.25 18 18.8 19.4 19.9 20.1 203 204 205
125 175 183 189 194 196 19.8 19.9 20
25 17 17.8 184 189 19.1 193 194 19.5
50 16.5 173 17.9 184 186 18.8 18.9 19
100 16 16.8 174 179 18.1 183 184 185
200 154 16.1 16.6 17 172 173 174 174
400 149 15.6 16.1 16.5 16.7 16.8 16.9 16.9
800 144 15.1 156 16 16.2 163 164 16.4
1600 137 14.3 14.7 149 15.1 15.2 15.2 15.2
3200 132 138 14.2 144 14.6 147 147 147
6400 126 131 134 13.6 137 138 13.8 139
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1.5.3. BIFEILFEEINADC #AMBMT

Table 1-12 E%{#iA RMS RMS #:(nV) AV+=5V DV+=5V VREF+=2.5V =MEERBIEFETRSEGHEE TR

BIETE= 230 (nV) @PGA(fE)

(Hz) 128 64 32 16 8 4 2 1
6.25 31 37 48 70 114 203 381 711
12.5 a4 52 67 99 162 287 539 1005
25 62 73 95 140 229 406 762 1421
50 88 103 135 198 323 575 1077 2010
100 124 146 191 279 457 812 1523 2843
200 191 238 332 521 898 1652 3159 6030
400 270 337 470 737 1270 2336 4468 8528
800 382 476 665 1042 1796 3303 6318 12060
1600 620 834 1260 2113 3818 7229 14052 27289
3200 878 1179 1782 2988 5400 10224 19872 38592
6400 1369 1923 3032 5249 9683 18552 36290 70951

Table 1-13 ENOB AV+=5V DV+=5V VREF+=25V =MEEREEG T HSEEEE TR
SRR E A (nV)@PGA(fE)

(Hz) 128 64 32 16 8 4 2 1
6.25 203 21 216 221 224 226 226 227
12.5 19.8 20.5 211 216 219 221 221 222
25 193 20 206 211 214 216 216 217
50 18.8 195 201 20.6 20.9 211 211 21.2
100 183 19 196 20.1 204 206 206 20.7
200 176 183 188 192 19.4 195 196 19.7
400 17.1 17.8 183 187 18.9 19 19.1 19.2
800 16.6 173 17.8 18.2 184 18.5 18.6 18.7
1600 15.9 165 16.9 172 173 174 174 175
3200 154 16 16.4 16.7 16.8 16.9 16.9 17
6400 14.8 153 15.7 15.9 16 16 16.1 16.1

Table 1-14 Noise Free Bits AV+=5V DV+=5V VREF+=2.5V =HERRIEH T RIBEEEE TR
BETE= (V) @PGA(f2)

(Hz) 128 64 32 16 8 4 2 1
6.25 17.8 18.5 19.1 19.6 199 20.1 20.1 20.2
125 173 18 186 19.1 194 196 196 19.7
25 16.8 175 18.1 18.6 189 19.1 191 19.2
50 163 17 176 18.1 184 186 186 187
100 15.8 16.5 17.1 176 179 18.1 18.1 18.2
200 15.1 15.8 16.3 16.7 16.9 17 17.1 172
400 14.6 153 15.8 16.2 164 16.5 16.6 16.7
800 14.1 14.8 153 15.7 15.9 16 16.1 16.2
1600 134 14 144 14.7 14.8 149 149 15
3200 12.9 135 13.9 142 143 144 144 14.5
6400 123 12.8 13.2 134 135 135 13.6 136
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2 e k5K
2.1 5IkE=

DIN DOUT/RDY
SCLK S¥YNC
CLK AV +
Cs PSW
NC NC
oy CS5524 Av
DGND TOP VIEW REFOUT
AINO/P 3 AIN7/REFINZ2N
AIN1/P4 AING6/REFIN2 P
AIN2/P1 AINS
AIN3/P2 AIN4
REFIN1P REFIN1N
Table 2-1
=2 SIHI=E B/ SREA
Pin Number =B gl g
1 DIN BA SPI BB - EER IME 47K Ohm HRIZEREM
2 SCLK BWA SPI FHEHIA - #E R IME 47K Ohm THIZERER
BA/EL | SMEFEBMAR 24576MHz 15FEREE / EARAED 2.4576M RC B5ERS - ILSIMAMEEER T
3 CLK 1 #ith
2B & CKSRSEL<1:0>=" 01" - #AE0 RC FEH CLK SIMIZEDL - aANAIESHEME R RIS E
4 CS BWA SPI REBA - BEEFAEY
5 NC NC ZESIH - Bt IR
6 VD+ BR HFER - DV+H DGND ZE#H—EAR 0.1uF WERER
7 DGND biil T
8 AINO/P3 WAL | AINO B ADC BIAESREE 0 P3 REBLIEHIESE - HE7E88 GPIOX_EN F1 GPIOx_DAT %l
9 AIN1/P4 BWA/BEL |AIN1 % ADC BAGSRBE 1 P4 RELIEHIES: - 57788 GPIOx_EN 1 GPIOx_DAT #4l
10 AIN2/P1 BA/BL | AIN2 & ADC MAGIRBE 2 - P1 RBEZEHIEE - 57388 GPIOX_EN F1 GPIOx_DAT ##l
11 AIN3/P2 EA/EL | AIN3 & ADC BIAESRBE 3 P2 RELIZEHIE - 57788 GPIOx_EN 1 GPIOx_DAT #Ei
12 REFIN1 P BA/BL | EXEEERERAR - REFINLP A REFINLN ZEE—EARSER IWFWERSR
13 REFINL N WA/ | BEERFREBAR - —RIBETE AV-
14 AIN4 EWA/HE | AINA B ADC BIASIREE 4
15 AIN5 EMA/E#E | AINS & ADC BIAGSREE 5
16 AING/REFIN2 P EWA/BL | AING & APC WAGREE 6
REFIN2 P BB —HMAEEBERIEEAlG - ADC EXERWEEDSHFE REFSEL<] : 0>RE
17 AIN7/REFIN2 N BWA/EE |AIN7 % ADC BASSREE 7
REFIN2N &5 —H AREBRFRHE A - ADC EERIEZEMNFFR REFSEL<L : 0>3R7E
18 REFOUT LT mARBEERALY - FE—ARNER IuF WERES
19 AV- ith I
20 NC NC ZES|H - #EiRTE
21 PSW WMA/@L | BB - BARAMENT 3 BUE  BIBRBSEHRMN SWT SIG S5EHITH
22 AV+ BIR BEER - AV+ 1 AV- ZEBE—EARER 1uUF WERBSR
23 SYNC WA |ADC BLESREA - & 0 K [EATAHERIE B 1 23 ARESZERR ZENEIRER
4 DOUT/RDY e SPI EREL - RINEEHE2100KOhm FIZERNEM EFEEREREN TIEERGT (IR
800Hz ) DOUT Lt E#EMRA 1M Ohm
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COMPLIANT TO JEDEC STANDARDS MO-153-AD
24-Lead Thin Shrink Small Outline Package [TSSOP]
(RU-24)

Dimensions shown in millimeters
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