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1. RX23E-B Analog Front End Features

24 Ew FA-ZAD OVN—4F 13y FEE
- J&K24 Ey FEAMNDBEEED AID A VN—2 (54 =1, HAT—4% L— +=3.8SPS)
- BREIOIST IS A VEET U TES
11InVRMS(7 A ©=128, HHAT—4% L— +=3.8SPS)
s L—ILto L—ILTRITSITINTA VEHET VT (71 >=1~128)
- 704553 IILT—42 L— b : 3.8SPS~125kSPS(fMOD = 4MHz)
- ATty kKT kAnVIPC(H A =64~128)
- A4 2 E) Tk 1ppm/°C(HF A >=1~16(PGA H%h))
- RRKSEFAN, 16 VT ILIVKAR
- ATBFEDTORILT 4 L2 5 ERATRE
4 Sinc 74I)L%
4R Sinc 74 J)LA+4 R Sinc 74 J)L7A
52X Sinc 74JL%
52X Sinc Z4J)LA+1 X Sinc 74 J)L7A
- 50Hz/60Hz ERFBRE(H T —4% L— F=10SPS. 54 SPS)
A7y bFIS—. M UI5—HIE
- +10V A HimFEE
- A-SA/ID ASBRERIEEN7 2 X b
- A-SAID EEBESNEBASD
- HEBFR - HABE 2.5V, BREFY 7 k 8ppm/°C (Ta=—40~+85°C), HAEFR+10mA
- FIRERR : BH 2 Fr L, BAEG 50uA~1000uA. BEFRY v F ¥ £0.2%.
K12 k< vF % 5ppm/°C
- INA T AEBEEERER : HAEEAVCCO+AVSS0)/2
- BEvUY  BEL5C
- O—HY A FRAYF : FUEHR 10Q
- (EEREERH B
- A-AID AHEEEERE R
- A-SAD EEBEEERHEIRR., BrERiE R R
" Ej]i EE./)ILIJ?&E%%*&HJ’ @Eﬁ
- BME7ZF A5 3TV ANNEBRHEER
-16 E FDIA aAvNnN—4% 1 F v RILEBE
DNL = +1LSB. INL=+5LSB(max, VREFH = 4.5V)
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2. 24-bit Delta-Sigma A/D Converter

2.1 Noise histogram, Plot of Noise

AVCCO0=5V, Ta=25°C, fuop=4MHz, V\p=0V, External Vrer=2.5V, Reference buffer disabled

Gain=1(PGA disabled, BUF disabled),
for=125k SPS, Sinc® filter
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Gain=64, fpr=3.8 SPS, Sinc®+ Sinc! filter
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Gain=1(PGA disabled, BUF disabled),
for=3.8 SPS, Sinc*+Sinc* filter
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2.2 RMS noise - Date rate

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, External VREF=2.5V, Reference buffer disabled

Sinc® filter or Sinc®+Sinc? filter
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2.4 Noise table

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, Sinc® filter or Sinc®+Sinc* filter, External
VREF=2.5V, Reference buffer disabled

RMS noise[uVrms] (Peak-to-peak noise[uVpp])

Data rate Gain=1 Gain=1 Gain=1 L . - . . L .
[SPS] OSR (Bypass) (BUF) (PGA) Gain=2 Gain=4  Gain=8 Gain=16 Gain=32 Gain=64 Gain=128

38 1048576 0.165 0.194 0.203 0.174 0.093 0.042 0.027 0.020 0.017 0.017

: (1.00) (1.34) (1.34) (1.17) (0.67) (0.33) (0.19) (0.15) (0.13) (0.13)

10.0 399872 0.243 0.268 0.284 0.234 0.121 0.067 0.040 0.030 0.027 0.027

’ (1.32) (1.76) (1.97) (1.76) (0.88) (0.47) (0.27) (0.23) (0.21) (0.19)

50.1 70872 0.481 0.534 0.573 0.481 0.249 0.137 0.085 0.068 0.062 0.060

: (3.29) (3.84) (3.84) (3.71) (1.79) (1.10) (0.62) (0.47) (0.46) (0.44)

54 73728 0.502 0.561 0.597 0.500 0.263 0.141 0.089 0.070 0.064 0.062

(3.87) (4.46) (4.76) (3.87) (1.93) (1.12) (0.69) (0.50) (0.48) (0.50)

60 66560 0.529 0.594 0.637 0.529 0.271 0.151 0.094 0.074 0.067 0.064

(3.95) (3.95) (4.61) (3.95) (2.14) (1.11) (0.72) (0.55) (0.51) (0.48)

100 39936 0.663 0.732 0.788 0.675 0.348 0.191 0.120 0.094 0.087 0.084

(4.67) (5.22) (6.04) (5.08) (2.61) (1.41) (0.94) (0.70) (0.65) (0.65)

977 4096 1.931 2.216 2.403 2.067 1.078 0.599 0.384 0.316 0.293 0.277

(14.1) (15.9) (18.7) (15.5) (8.33) (4.50) (2.89) (2.51) (2.22) (2.06)

1953 2048 2.697 3.050 3.325 2.896 1.489 0.832 0.535 0.442 0.402 0.390

(20.1) (23.1) (27.6) (22.9) (10.7) (6.59) (4.00) (3.27) (2.89) (2.98)

3906 1024 3.636 4.098 4.507 3.938 2.052 1.145 0.740 0.602 0.563 0.537

(27.9) (31.8) (31.6) (30.7) (15.4) (8.83) (5.53) (4.63) (4.03) (4.26)

15625 256 5.226 5.936 6.801 5.927 3.170 1.791 1.154 0.988 0.921 0.884

(40.2) (48.0) (50.5) (47.4) (24.2) (13.3) (8.68) (7.57) (6.94) (6.67)

17857 204 6.076 6.764 7.896 6.624 3.771 2.376 1721 1.417 1.205 1.012

(45.4) (48.9) (59.1) (47.8) (28.9) (17.4) (12.8) (11.3) (9.54) (7.93)

31250 128 8.214 8.876 10.65 9.046 5.059 3.158 2.311 1.936 1.661 1.399

(60.2) (66.4) (78.2) (67.3) (39.4) (22.8) (19.9) (13.8) (12.9) (10.8)

21667 %6 9.363 10.27 12.50 10.84 6.065 3.816 2.743 2.314 2.002 1.699

(67.5) (78.1) (95.7) (83.0) (45.2) (28.4) (20.7) (16.7) (15.5) (13.5)

62500 64 11.76 13.09 16.36 14.50 8.139 4.996 3.531 3.071 2.638 2.364

(87.5) (95.4) (126) (106) (57.6) (37.5) (27.1) (22.7) (21.0) (16.9)

125000 22 63.20 64.38 66.39 39.73 21.06 11.65 7.214 5.870 5.167 4.829

(468) (472) (495) (320) (156) (88.4) (58.2) (48.2) (40.5) (39.9)
RO1AN7286JJ0100 Rev.1.00 Page 8 of 43



RX23E-B ' )L—F

F7Frasoor Ty FREEE

Effective resolution [Bits] (Noise-free resolution [Bits])

Data rate Gain=1 Gain=1 Gain=1 Lo . L . . L L
[SPS] OSR (Bypass) (BUF) (PGA) Gain=2 Gain=4 Gain=8 Gain=16 Gain=32 Gain=64 Gain=128

38 1048576 24.0 24.0 24.0 23.8 23.7 23.8 234 229 221 21.2

: (22.2) (21.8) (21.8) (21.0) (20.8) (20.8) (20.7) (20.0) (19.2) (18.2)

10.0 399872 24.0 24.0 24.0 23.3 23.3 23.2 22.9 22.3 21.4 20.5

’ (21.9) (21.4) (21.3) (20.4) (20.4) (20.4) (20.1) (19.4) (18.5) 17.7)

50.1 79872 23.3 23.2 23.1 22.3 22.3 22.1 21.8 21.1 20.3 19.3

’ (20.5) (20.3) (20.3) (19.4) (19.4) (19.1) (18.9) (18.3) (17.4) (16.4)

54 73728 23.2 23.1 23.0 22.3 22.2 22.1 21.7 21.1 20.2 19.3

(20.3) (20.1) (20.0) (19.3) (19.3) (19.1) (18.8) (18.2) (17.3) (16.3)

60 66560 23.2 23.0 22.9 22.2 221 22.0 21.7 21.0 20.1 19.2

(20.3) (20.3) (20.0) (19.3) (19.2) (19.1) (18.7) (18.1) (17.2) (16.3)

100 39936 22.8 22.7 22.6 21.8 21.8 21.6 21.3 20.7 19.8 18.8

(20.0) (19.9) (19.7) (18.9) (18.9) (18.8) (18.3) (17.8) (16.9) (15.9)

977 4096 21.3 211 21.0 20.2 20.1 20.0 19.6 18.9 18.0 17.1

(18.4) (18.3) (18.0) 17.3) 17.2) 17.1) (16.7) (15.9) (15.1) (14.2)

1953 2048 20.8 20.6 20.5 19.7 19.7 19.5 19.2 18.4 17.6 16.6

17.9) 17.7) 17.5) (16.7) (16.8) (16.5) (16.3) (15.5) 14.7) 13.7)

3906 1024 20.4 20.2 20.1 19.3 19.2 19.1 18.7 18.0 17.1 16.1

a7.4) (17.3) 17.3) (16.3) (16.3) (16.1) (15.8) (15.0) (14.2) 13.2)

15625 256 19.9 19.7 19.5 18.7 18.6 18.4 18.0 17.3 16.4 15.4

(16.9) (16.7) (16.6) (15.7) (15.7) (15.5) (15.1) (14.3) (13.6) (12.5)

17857 204 19.7 19.5 19.3 18.5 18.3 18.0 17.5 16.8 16.0 15.2

(16.8) (16.6) (16.4) (15.7) (15.4) (15.1) (14.6) (13.8) (13.0) (12.3)

31250 128 19.2 19.1 18.8 18.1 17.9 17.6 17.0 16.3 15.5 14.8

(16.3) (16.2) (16.0) (15.2) (14.8) (14.7) (13.9) (13.5) (12.6) (11.8)

41667 96 19.0 18.9 18.6 17.8 17.7 17.3 16.8 16.0 15.3 14.5

(16.2) (16.0) (15.7) (14.9) (14.8) (14.4) (13.9) (13.2) (12.3) (11.5)

62500 64 18.7 18.5 18.2 17.4 17.2 16.9 16.4 15.6 14.9 14.0

(15.8) (15.7) (15.3) (14.5) (14.4) (14.0) (13.5) (12.8) 11.9) 11.2)

125000 2 16.3 16.2 16.2 15.9 15.9 15.7 15.4 14.7 13.9 13.0

(13.4) (13.4) (13.3) (12.9) (13.0) (12.8) (12.4) (11.7) (10.9) (9.9)
RO1AN7286JJ0100 Rev.1.00 Page 9 of 43

2024.03.29

RENESAS



RX23E-B JIL—7 7raosooy by FRROESE

AVCCO0=5V, Ta=25°C, fMOD=4MHz, Vp=0V, Sinc# filter or Sinc*+Sinc# filter, External VREF=2.5V,
Reference buffer disabled

RMS noise[uVrms] (Peak-to-peak noise[uVpp])

Data rate Gain=1 Gain=1 Gain=1 L . - . . L .
[SPS] OSR (Bypass) (BUF) (PGA) Gain=2 Gain=4  Gain=8 Gain=16 Gain=32 Gain=64 Gain=128

38 1048576 0.160 0.168 0.179 0.141 0.061 0.031 0.019 0.014 0.012 0.011

: (0.50) (1.00) (1.00) (0.92) (0.42) (0.23) (0.14) (0.10) (0.09) (0.09)

10.0 399872 0.192 0.252 0.236 0.177 0.094 0.047 0.030 0.022 0.019 0.018

’ (1.24) (1.48) (1.48) (1.24) (0.62) (0.31) (0.20) (0.16) (0.14) (0.14)

50.1 70872 0.359 0.406 0.431 0.352 0.178 0.096 0.059 0.046 0.042 0.041

: (2.43) (2.73) (3.03) (2.58) (1.29) (0.72) (0.42) (0.34) (0.30) (0.31)

54 73728 0.346 0.390 0.421 0.352 0.182 0.098 0.062 0.048 0.044 0.042

(2.51) (2.72) (3.34) (2.51) (1.41) (0.71) (0.46) (0.35) (0.33) (0.32)

60 66560 0.387 0.427 0.463 0.374 0.193 0.106 0.065 0.051 0.046 0.044

(2.52) (3.15) (3.15) (2.67) (1.34) (0.75) (0.47) (0.37) (0.34) (0.33)

100 39936 0.470 0.523 0.572 0.469 0.242 0.133 0.083 0.065 0.059 0.057

(3.34) (3.64) (4.55) (3.49) (1.74) (0.95) (0.66) (0.47) (0.46) (0.46)

977 4096 1.407 1.562 1.691 1.442 0.748 0.408 0.256 0.207 0.190 0.181

(10.9) (12.9) (12.4) (11.1) (5.90) (3.10) (1.98) (1.54) (1.40) (1.43)

1953 2048 1.959 2.217 2.406 2.021 1.065 0.591 0.374 0.298 0.272 0.265

(15.9) (16.7) (17.2) (17.0) (7.99) (4.56) (3.00) (2.12) (2.09) (2.06)

3906 1024 2.760 3.114 3.519 3.057 1.592 0.897 0.561 0.462 0.427 0.414

(21.4) (22.9) (27.1) (22.1) (11.6) (6.78) (4.19) (3.92) (3.18) (3.21)

15625 256 5.579 6.185 7.339 6.490 3.422 1.930 1.250 1.070 1.001 0.971

(43.7) (45.2) (58.1) (50.6) (25.5) (14.1) (9.74) (7.57) (7.56) (7.80)

17857 204 6.393 7.098 8.323 7.108 3.909 2.516 1.835 1.507 1.286 1.053

(46.8) (52.2) (63.1) (52.0) (30.1) (19.5) (13.9) (11.7) (9.67) (7.86)

31250 128 8.509 9.342 11.25 9.657 5.429 3.435 2.502 2.084 1.778 1.511

(63.4) (71.1) (81.2) (70.7) (40.3) (25.4) (20.1) (16.7) (13.8) (11.4)

21667 %6 9.997 10.97 13.29 11.71 6.542 4.074 2.973 2471 2.151 1.819

(80.7) (81.7) (98.6) (85.9) (49.6) (30.6) (23.3) (18.7) (16.2) (14.0)

62500 64 14.59 15.73 19.50 16.09 8.891 5.504 3.850 3.277 2.968 2.613

(114) (128) (143) (129) (64.6) (46.8) (29.5) (24.5) (23.7) (21.2)

125000 22 122.6 122.1 122.1 65.91 34.11 17.67 10.10 7.107 5.844 5.301

(851) (904) (909) (489) (264) (126) (72.7) (53.2) (44.9) (40.1)
R0O1AN7286JJ0100 Rev.1.00 Page 10 of 43
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Effective resolution [Bits] (Noise-free resolution [Bits])

Data rate
[SPS]

3.8

54

60

100

977

1953

3906

15625

17857

31250

41667

62500

125000

OSR

1048576

399872

79872

73728

66560

39936

4096

2048

1024

256

224

128

96

64

32

Gain=1
(Bypass)

24.0
(23.2)

24.0
(21.9)

23.7
(21.0)

23.8
(20.9)

23.6
(20.9)

23.3
(20.5)

21.8
(18.8)

21.3
(18.3)

20.8
(17.8)

19.8
(16.8)

19.6
(16.7)

19.2
(16.3)

18.9
(15.9)

18.4
(15.4)

15.3
(12.5)

Gain=1

(BUF)

24.0
(22.2)

24.0
(21.7)

23.6
(20.8)

23.8
(20.8)

23.5
(20.6)

232
(20.4)

21.6
(18.6)

211
(18.2)

20.6
17.7)

19.6
(16.8)

19.4
(16.5)

19.0
(16.1)

18.8
(15.9)

18.3
(15.3)

15.3
(12.4)

Gain=1
(PGA)

24.0
(22.2)

24.0
(1.7)

235
(20.7)

235
(20.5)

23.4
(20.6)

23.1
(20.1)

21.5
(18.6)

21.0
(18.1)

20.4
(17.5)

19.4
(16.4)

19.2
(16.3)

18.8
(15.9)

18.5
(15.6)

18.0
(15.1)

15.3
(12.4)

Gain=2

24.0
(21.2)

23.8
(20.9)

22.8
(19.9)

22.8
(19.9)

22.7
(19.8)

22.3
(19.5)

20.7
(17.8)

20.2
(17.2)

19.6
(16.8)

18.6
(15.6)

18.4
(15.6)

18.0
(15.1)

17.7
(14.8)

17.2
(14.2)

15.2
(12.3)

Gain=4

24.0
(21.5)

23.7
(20.9)

22.7
(19.9)

22.7
(19.8)

22.6
(19.8)

22.3
(19.5)

20.7
17.7)

20.2
(17.3)

19.6
(16.7)

18.5
(15.6)

18.3
(15.3)

17.8
(14.9)

175
(14.6)

17.1
(14.2)

15.2
(12.2)

Gain=8

24.0
(21.4)

23.6
(20.9)

22.6
(19.7)

226
(19.8)

225
(19.7)

22.2
(19.3)

205
(17.6)

20.0
(17.1)

19.4
(16.5)

18.3
(15.4)

17.9
(15.0)

17.5
(14.6)

17.2
(14.3)

16.8
(13.7)

15.1
(12.3)

Gain=16

23.9
(21.1)

23.3
(20.6)

22.3
(19.5)

22.3
(19.4)

22.2
(19.3)

21.8
(18.8)

20.2
(17.3)

19.7
(16.7)

19.1
(16.2)

17.9
(15.0)

17.4
(14.5)

16.9
(13.9)

16.7
(13.7)

16.3
(13.4)

14.9
(12.1)

Gain=32

23.4
(20.5)

22.8
(19.9)

21.7
(18.8)

21.6
(18.8)

215
(18.7)

21.2
(18.3)

19.5
(16.6)

19.0
(16.2)

18.4
(15.3)

17.2
(14.3)

16.7
(13.7)

16.2
(13.2)

15.9
(13.0)

155
(12.6)

14.4
(11.5)

Gain=64

226
(19.7)

22.0
(19.1)

20.8
(18.0)

20.8
(17.9)

20.7
(17.8)

20.3
(17.4)

18.7
(15.8)

18.1
(15.2)

175
(14.6)

16.3
(13.3)

15.9
(13.0)

15.4
(12.5)

15.1
12.2)

14.7
(11.7)

13.7
(10.8)

Gain=128

22.7
(18.8)

21.0
(18.1)

19.9
(16.9)

19.8
(16.9)

19.8
(16.9)

19.4
(16.4)

17.7
(14.7)

17.2
(14.2)

16.5
(13.6)

15.3
(12.3)

15.2
(12.3)

14.7
(11.7)

14.4
(11.4)

13.9
(10.8)

12.8
9.9

RO1AN7286JJ0100 Rev.1.00
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2.5 Integral nonlinearity error (INL)

AVCCO0=5V, Ta=25°C, fuop=4MHz, Sinc4 filter or Sinc4+Sinc4 filter, External Vrer=2.5V,

Reference buffer disabled

Total oversampling ratio=224 *1

Total oversampling ratio=256 *?

Gain=1(PGA disabled, BUF disabled) Gain=1(PGA disabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled) Gain=2
20 Gain=4 Gain=8 20
—Gain=16 — (GaiN=32
15 — GaiN=64 Gain=128 15
10 10
o o
w 5 0 5
E E
€
a 0 Q 0
(e} [aR
= =
= -5 - -5
z zZ
= =]
-10 -10
-15 -15
-20 -20
50 -40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]
. . .
Total oversampling ratio=4096 ™
Gain=1(PGA disabled, BUF disabled) Gain=1(PGA disabled, BUF enabled)
20 Gain=1(PGA enabled, BUF enabled) Gain=2
Gain=4 Gain=8
15 | = Gain=16 — Gain=32
— (GaiN=64 Gain=128
10
—
o
0 5
E
a 0
o
=
—1 -5
z
=]
-10
-15
-20
50 -40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

Gain=1(PGA disabled, BUF disabled) Gain=1(PGA disabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled) Gain=2
Gain=4 Gain=8
Gain=16 — Gain=32
Gain=64 Gain=128
-50 40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

Note 1. The evaluation results for total oversampling ratio=224 are typical characteristics for total

oversampling ratio=32 to 224.

Note 2. The evaluation results for total oversampling ratio=256 are typical characteristics for total

oversampling ratio=256 to 768.

Note 3. The evaluation results for total oversampling ratio=4096 are typical characteristics for total

oversampling ratio=1024 to 1048576.

RO1AN7286JJ0100 Rev.1.00
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20

15

10

INL [ppmFSR]
G S & o wu

N
o

20

15

10

INL [ppmFSR]
G o & o wu

N
o

20

15

10

INL [ppmFSR]
G S & o u

N
o

Gain=1(PGA disabled, BUF disabled),
Total oversampling ratio=4096, n=5

-50 -40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

Gain=1(PGA enabled, BUF enabled),
Total oversampling ratio=4096, n=5

-50 -40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

Gain=32, Total oversampling ratio=4096, n=5

-50 -40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

INL [ppmFSR]

INL [ppmFSR]

INL [ppmFSR]

Gain=1(PGA disabled, BUF enabled),
Total oversampling ratio=4096, n=5

20

15

10

5

0 /\/\\v
-5

10
-15
-20

-50 -40 -30 -20 ~-10 0 10 20 30 40 50
Input voltage [% of FSR]

. Gain=8, Total oversampling ratio=4096, n=5
15

10

5

0

-5

o
10
-15
-20
-50 -40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]

. Gain=128, Total oversampling ratio=4096, n=5
15

10

5

0

-5

10

15

20

-50 40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]
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2.6 Integral nonlinearity error temperature drift

AVCCO0=5V, fuop=4MHz, Sinc4 filter or Sinc4+Sinc4 filter, External Vrer=2.5V, Reference buffer

N
o

-
vl

INL [ppmFSR]

125

disabled
Total oversampling ratio=224"!
25
Gain=1(PGA disabled, BUF disabled)
Gain=1(PGA disabled, BUF enabled)
20 Gain=1(PGA enabled, BUF enabled)
— Gain=4
i Gain=64
(L{_) 15 ain=
£
Q
=
3 10
E M
5 \——\_/
0
-50 -25 0 25 50 75 100
Temperature [C]
Total oversampling ratio=4096 "3
25
Gain=1(PGA disabled, BUF disabled)
20 Gain=1(PGA disabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled)
E Gain=4
Gain=64
E 15 ain
£
aQ
aQ
—i10 ‘_\/\/
—
Z
5
\
0
-50 -25 0 25 50 75 100

Temperature [C]

125

Total oversampling ratio=256 "2

-50

Gain=1(PGA disabled,
Gain=1(PGA disabled,
Gain=1(PGA enabled,
Gain=4

BUF disabled)
BUF enabled)
BUF enabled)

-25

Gain=64
S—
T ——TN
—
25 50 75 100 125

Temperature [C]

Note 1. The evaluation results for total oversampling ratio=224 are typical characteristics for total
oversampling ratio=32 to 224.

Note 2. The evaluation results for total oversampling ratio=256 are typical characteristics for total
oversampling ratio=256 to 768.

Note 3. The evaluation results for total oversampling ratio=4096 are typical characteristics for total
oversampling ratio=1024 to 1048576.
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2.7 Offset error histogram

AVCCO0=5V, Ta=25°C, fuop=4MHz, V\p=0V, Total oversampling ratio=4096, External Vrer=2.5V,

Reference buffer disabled

Gain=1(PGA disabled, BUF disabled)
30

20 20
(0] Q
O (@]
C C
o g
ju— ju—
3 =}
QO Q
O O
O 10 o 10
0 0
-160 -120 -80 -40 0 40 80 120 160
Offset error [uV]
Gain=1(PGA enabled, BUF enabled)
30 30
20 20
8 3
C C
o o
5 s
3
ot o
o 10 O 10
0 0
-160 -120 -80 -40 0 40 80 120 160
Offset error [uV]
Gain=4
30 30
20 20
(0] (O]
Q Q
C C
(0] (0]
ju. ju.
— —
3 3
(9] [0
|9) 1)
o 10 O 10
0 0
-40 -30 -20 -10 0 10 20 30 40

Offset error [uV]

-160

. Gain=1(PGA disabled, BUF enabled)

-120 -80

40 0
Offset error [uV]

40 80 120 160

Gain=2

80 -60 -40  -20 0 200 40 60 80
Offset error [uV]

Gain=8

-6 -12 -8 -4 0 4 8 12 16
Offset error [uV]
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Gain=16 Gain=32
30 30
20 20
[0] (O]
Q O
C C
(0] [0
c t
=] ]
Q Q
O O
O 10 O 10
0 0
-8 -6 -4 -2 0 2 4 6 8 -8 -6 -4 -2 0 2 4 6 8
Offset error [uV] Offset error [uV]
Gain=32 Gain=128
30 30
20 20
(0] (O]
Q O
oy C
(0] (O]
c t
3 3
o 3
o 10 o 10
0 0
-4 -3 -2 -1 0 1 2 3 4 32 -24 -16 -08 0 08 1.6 24 3.2
Offset error [uV] Offset error [uV]

2.8 Offset error temperature drift

AVCCO0=5V, fwop=4MHz, Vip=0V, Total oversampling ratio=4096, External Vrer=2.5V, Reference
buffer disabled

e (G2in=1(PGA disabled, BUF disabled)

15 Gain=1(PGA disabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled)
Gain=2
10 Gain=4
Gain=8
— Gain=16
— 5 — Gain =32
> — Gain=64
3 e— (GaiN=128
. 0
(@] S ——————
t T ——————
-5 e ——
-+
% /
$=-10 7—(
(@)
e \
-20
-50 -25 0 25 50 75 100 125
Temperature [°C]
R0O1AN7286JJ0100 Rev.1.00 Page 16 of 43



RX23E-B ' )L—F

F7Frasoor Ty FREEE

2.9 Offset error - Input common mode voltage

AVCCO0=5V, Ta=25°C, fuop=4MHz, V\p=0V, Total oversampling ratio=4096, External Vrer=2.5V,
Reference buffer disabled

20

15

10

-10

Offset error [uV]

-15

-20

20

15

10

-10

Offset error [uV]

-15

-20

-05 0 05 1 15 2 25 3 35

1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4

Offset error [uV]

-0.6
-0.8
-1.0

Gain=1(PGA disabled, BUF disabled)

05 0 05 1 1.5 2 25 3 35 4 45 5 55
Input common mode voltage (Vic) [V]

Gain=1(PGA enabled, BUF enabled)

4 45 5 55
Input common mode voltage (Vic) [V]

Gain=16

05 0 05 1 15 2 25 3 35 4 45 5 55
Input common mode voltage (Vic) [V]

foset error [uV]

20

15

10

10

-15

-20

Offset error [pV]

Offset error [pV]

-05 0 05 1 15 2 25 3 35

-0.

0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0

Gain=1(PGA disabled, BUF enabled)

/\

4 45 5 55
Input common mode voltage (Vic) [V]

Gain=4

50 05 1 15 2 25 3 35 4 45 5 55
Input common mode voltage (Vic) [V]

Gain=128

05 0 05 1 1.5 2 25 3 35 4 45 5 55
Input common mode voltage (Vic) [V]
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2.10 Gain error histogram

AVCCO0=5V, Ta=25°C, fuop=4MHz, Total oversampling ratio=4096, External Vrer=2.5V,

Reference buffer disabled

Gain=1(PGA disabled, BUF disabled)
40

30

Occurrence

10 [

0
-0.03 -0.024 -0.018 -0.012 -0.006 0O 0.006 0.012 0.018 0.024 0.03
Gain error [%]

Gain=1(PGA enabled, BUF enabled)
40

30

Occurrence

0
-0.03 -0.024 -0.018 -0.012 -0.006 0O 0.006 0.012 0.018 0.024 0.03
Gain error [%]

Gain=4
40

30

N
o

|

—

Occurrence

._.
S)
]

0
-0.04 -0.032 -0.024 -0.016 -0.008 0 0.008 0.016 0.024 0.032 0.04
Gain error [%]

40

30

20

Occurrence

10

40

30

Occurrence
N
o

[
o

40

30

Occurrence
N
o

—
o

Gain=1(PGA disabled, BUF enabled)

Gain=2

0
-0.03 -0.024 -0.018 -0.012 -0.006 0O 0.006 0.012 0.018 0.024 0.03
Gain error [%]

Gain=8

Gain error [%]

0
-0.04 -0.032 -0.024 -0.016 -0.008 0  0.008 0.016 0.024 0.032 0.04

L

0
-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05

Gain error [%]
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Gain=16 Gain=32

40 40

30 30
(0] Q
O (@]
o H & =
Q20 20
ju— ju—
3 3
(9] Q
) O
@] O

10 F 10

0 0

-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 -0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05

Gain error [%] Gain error [%]
Gain=64 Gain=128

40 40

30 30
(0] (O]
Q O
oy C
Q20 @ 20
_ _
3 3
Q Q
[} O
o) ’7 —I o)

10 10 M

0 = 0 | |

-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 -0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05

Gain error [%] Gain error [%]

2.11 Gain error temperature drift

AVCCO0=5V, Ta=25°C, fuop=4MHz, Total oversampling ratio=4096, External Vrer=2.5V,
Reference buffer disabled

e (Gain=1(PGA disabled, BUF disabled)

0.10 Gain=1(PGA disabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled)
Gain=2
Gain=4
Gain=8
— =16
0.05 —62:2232
— — Gain=64
X e Gain=128
. e ————
© 0.00 o —_—
f—
(]
c
B T ——— ]
© -0.05
-0.10
-50 -25 0 25 50 75 100 125
Temperature [C]
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2.12 RMS noise - Input voltage

AVCCO0=5V, Ta=25°C, fMOD=4MHz, Total oversampling ratio=4096, Sinc*+Sinc* filter

Gain=1(PGA disabled, BUF disabled)

25 — External VREF=2.5V/Reference buffer disabled

e External VREF=2.5V/Positive reference buffer enabled

e External VREF=2.5V/Negative reference buffer enabled

— 20 External VREF=2.5V/Positive,Negative reference buffer enabled
g Internal VREF=2.5V
-
> 15
3
=
()
R2)
o 10
c
9]
=
X s
| S—
0

50 -40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]

Gain=1(PGA enabled, BUF enabled)

25 e External VREF=2.5V/Reference buffer disabled

e External VREF=2.5V/Positive reference buffer enabled

e External VREF=2.5V/Negative reference buffer enabled

— 20 External VREF=2.5V/Positive,Negative reference buffer enabled
a Internal VREF=2.5V
£
-
> 15
3
=
(V)
L
o 10
c
9]
=
X s
= e
0

50 -40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]

Gain=16

1.5 e External VREF=2.5V/Reference buffer disabled

e External VREF=2.5V/Positive reference buffer enabled

e External VREF=2.5V/Negative reference buffer enabled

'G‘ External VREF=2.5V/Positive,Negative reference buffer enabled
£ e Internal VREF=2.5V
(-
> 1.0
3
=
Q
R
o
c
Dos
s 0.
[a'4
0.0

50 40 -30 20 -10 0 10 20 30 40 50
Input voltage [% of FSR]
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RMS noise [uVrms]
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N
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=
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=
o
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Gain=1(PGA disabled, BUF enabled)

e— External VREF=2.5V/Reference buffer disabled

External VREF=2.5V/Positive reference buffer enabled

External VREF=2.5V/Negative reference buffer enabled
External VREF=2.5V/Positive,Negative reference buffer enabled
e [nternal VREF=2.5V

- =

-50 40 -30 -20 -10 O 10 20 30 40 50

Input voltage [% of FSR]

Gain=4

—— External VREF=2.5V/Reference buffer disabled
External VREF=2.5V/Positive reference buffer enabled
External VREF=2.5V/Negative reference buffer enabled

External VREF=2.5V/Positive,Negative reference buffer enabled
e [nternal VREF=2.5V
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o
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Gain=128
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50 -40 -30 -20 -10 0 10 20 30 40 50
Input voltage [% of FSR]
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2.13 RMS noise Reference buffer dependence histogram

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V\p=0V, Total oversampling ratio=224, Sinc*+Sinc* filter,
External VREF=2.5V

Reference buffer disabled Positive reference buffer enabled
. Gain=1(PGA enabled, BUF enabled) o Gain=1(PGA enabled, BUF enabled)
40 - 40
3 8
& 2
2 2
8 20 S 20
0 m 0 EMDm Bl (L
o 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
RMS noise [uVrms] RMS noise [uVrms]
Negative reference buffer enabled Positive, Negative reference buffer enabled
. Gain=1(PGA enabled, BUF enabled) o Gain=1(PGA enabled, BUF enabled)
40 40
3 8
oy C
L g
5 5
o} 3
O 20 1 O 20
0 nnlEr i 0 l—{ﬂﬂh—rﬂ'ﬂ?—rﬂ{h preen| | | [eh
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
RMS noise [uVrms] RMS noise [uVrms]
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Reference buffer disabled Positive reference buffer enabled
Gain=32 Gain=32
60 60
40 o 40
(O]
e <
@ p
5 5
3
ot [ ] ot
O 20 O 20
0 0 m =
0 04 08 1.2 1.6 2 24 28 3.2 3.6 4 0 04 08 1.2 1.6 2 24 28 32 36 4
RMS noise [uVrms] RMS noise [uVrms]
Negative reference buffer enabled Positive, Negative reference buffer enabled
Gain=32 Gain=32
60 60
40 40
(0] Q
Q O
oy C
(0] (0]
: H : H
3 3
Q Q
O O
O 20 O 20
0 0

0 04 08 1.2 1.6 2 24 28 32 36 4 0 04 08 12 16 2 24 28 32 36 4
RMS noise [uVrms] RMS noise [uVrms]

Note: The evaluation results for total oversampling ratio=224 are typical characteristics for total oversampling
ratio=32 to 224.
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AVCCO0=5V, Ta=25°C, fMOD=4MHz, V\p=0V, Total oversampling ratio=4096, Sinc*+Sinc* filter,
External VREF=2.5V

Reference buffer disabled Positive reference buffer enabled
Gain=1(PGA enabled, BUF enabled) o Gain=1(PGA enabled, BUF enabled)
40 40

o] 3

c cC

v g

2 } 3

8 20 r S 20

0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
RMS noise [uVrms] RMS noise [uVrms]
Negative reference buffer enabled Positive, Negative reference buffer enabled
Gain=1(PGA enabled, BUF enabled) ., Gain=1(PGA enabled, BUF enabled)
g 40 § 40
5 2
5 3
g 20 H 8 20
0 3ol e 0 ME“D [L‘)—-L‘l—-‘ =1
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
RMS noise [uVrms] RMS noise [uVrms]
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Reference buffer disabled Positive reference buffer enabled
Gain=32 Gain=32
60 60
40 40
(0] Q
Q [}
C c
(0] [0
£ £
3 3
QO Q
) O
O 20 O 20
0 0
0 0.4 08 1.2 1.6 2 24 28 32 3.6 4 0 0.4 08 1.2 1.6 2 24 2.8 3.2 3.6 4
RMS noise [uVrms] RMS noise [uVrms]
Negative reference buffer enabled Positive, Negative reference buffer enabled
Gain=32 Gain=32
60 60
40 40
(0] Q
(8] (@]
C C
(0] ()
E E
3 3
ot o}
O 20 O 20
0 0
0 04 08 12 16 2 24 28 32 36 4 0 04 08 12 1.6 2 24 28 32 36 4
RMS noise [uVrms] RMS noise [uVrms]

Note: The evaluation results for total oversampling ratio=4096 are typical characteristics for total
oversampling ratio=256 to 1048576.
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2.14 RMS noise - Reference differential input voltage

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, Sinc® filter, Reference buffer disabled

Gain=1(PGA disabled, BUF disabled)

200
Total oversampling ratio=32
Total oversampling ratio=64
" 150 Total oversampling ratio=128
E Total oversampling ratio=256
>
>
=
@ 100
R0}
o
c
2
~ 50
0
05 1 1.5 2 25 3 35 4 45 5
Reference differential input voltage [V]
Gain=1(PGA enabled, BUF enabled)
200
Total oversampling ratio=32
Total oversampling ratio=64
‘0 150 Total oversampling ratio=128
é Total oversampling ratio=256
>
>
=
.% 100
o
c
9]
5 50
0
05 1 15 2 25 3 35 4 45 5
Reference differential input voltage [V]
Gain=16
20
Total oversampling ratio=32
Total oversampling ratio=64
"0 15 Total oversampling ratio=128
§ Total oversampling ratio=256
>
=
g
o —//
c
2
z 5
0
0.5 1 15 2 25 3 35 4 45 5

Reference differential input voltage [V]

Gain=1(PGA disabled, BUF enabled)

200
Total oversampling ratio=32
Total oversampling ratio=64
— 150 Total oversampling ratio=128
[0
= Total oversampling ratio=256
-
>
=
o 100
R2]
(@]
c
9]
> 50
14
0
5.5 05 1 15 2 25 3 35 4 45 5 55
Reference differential input voltage [V]
Gain=4
60
Total oversampling ratio=32
Total oversampling ratio=64
s Total oversampling ratio=128
E 40 Total oversampling ratio=256
>
>
flt
Q
R]
2
2
n 0
=
24
0
5.5 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Reference differential input voltage [V]
Gain=128
10
Total oversampling ratio=32
Total oversampling ratio=64
‘' 8 Total oversampling ratio=128
E Total oversampling ratio=256
>
3 6
[t
Q
R]
2 4
9]
=
2
0
5.5 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

Reference differential input voltage [V]
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2.15 Analog input current

AVCCO0=5V, fuop=4MHz, Total oversampling ratio=4096

Bias current Offset current
Vid=0V Vid=2.5V/Gain
20 80
15 60
— 10 — 40
e g g
et — - g /
(O]
x 7 E
3 O
o 5 + -20
8 g
o 10 Gain=1(PGA disabled, BUF disabled) Gain=1(PGA disabled, BUF enabled) & -40 Gain=1(PGA disabled, BUF enabled) Gain=1(PGA enabled, BUF enabled)
Gain=1(PGA enabled, BUF enabled) Gain=2 o Gain=2 Gain=4
Gainea Gain_s Gain=8 Gain=16
15— aincis —_— Gain=32 -60 | =——— Gain=32 ———— Gain=64
————— Gain=64 Gain=128 —— Gain=128
-20 -80
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature [C] Temperature [C]
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2.16 Noise histogram, Plot of Noise (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, External VREF=2.5V, Reference buffer disabled

Gain=0.1(PGA disabled, BUF enabled),
for=976.6 SPS, Sinc*+Sinc* filter

4000 200
150
3000 100

w1
o

2000 IV—I
1000 —I -100

Noise [uV]
o

Occurrence
wul
o

-150
0 -200

-150 -120 -90 -60 -30 0 30 60 90 120 150 0 2000 4000 6000 8000

Noise [uV] Sample
Gain=0.1(PGA enabled, BUF enabled),
for=976.6 SPS, Sinc*+Sinc* filter
0 200
150
3000 100
§ lﬁl E 50
g 2000 v 0
g S %
o

1000 -100
-150
0 -200

-150 -120 -90 -60 -30 0 30 60 90 120 150 0 2000 4000 6000 8000

Noise [uV] Sample
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Gain=0.1(PGA disabled, BUF enabled),
for=976.6 SPS, Sinc®+Sinc! filter

4000 200
150
3000 100
[} S 50
g 2
@ 2000 o 0
5 o
g S 5
1000 F ) -100
-150
0 -200
-150 -120 -90 -60 -30 0 30 60 90 120 150 0 5000 4000 6000 8000
Noise [uV] Sample
Gain=0.1(PGA enabled, BUF enabled),
for=976.6 SPS, Sinc>+Sinc? filter
4000 200
150
3000 100
[} S 50
© =
@ 2000 7 0
= 2
g S 50
1000 B ) -100
-150
0 -200
-150 -120 -90 -60 -30 O 30 60 90 120 150 0 2000 4000 6000 5000
Noise [uV] Sample
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2.17 RMS noise - Date rate (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, External VREF=2.5V, Reference buffer disabled

Sinc® filter or Sinc®+Sinc! filter Sinc? filter or Sinc*+Sinc* filter
10000 10000 po— :
Gain=0.1(PGA disabled, BUF enabled) can=0 (Deh deabled, BUE cnebied)
Gain=0.1(PGA enabled, BUF enabled) Gain=0.1(PGA enabled, BUF enabled)
— 1000 '_|1000
> >
) )
5 g
2 100 2 100
C c
[92)] 9]
= =
14 4

=
o
—
o

1 10 100 1000 10000 100000 1000000 1 10 100 1000 10000 100000 1000000
Data rate [SPS] Data rate [SPS]

2.18 Effective resolution - Date rate (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fMOD=4MHz, Vp=0V, External VREF=2.5V, Reference buffer disabled

Sinc® filter or Sinc5+Sinc! filter Sinc? filter or Sinc*+Sinc* filter
25 Gain=0.1(PGA disabled, BUF enabled) - Gain=0.1(PGA disabled, BUF enabled)
Gain=0.1(PGA enabled, BUF enabled) Gain=0.1(PGA enabled, BUF enabled)
2 g
=t =
= c
g g
= 3
8 20 6 20
0] w0
° g
= s
@) -+
9] o]
i &
15 15
1 10 100 1000 10000 100000 1000000 1 10 100 1000 10000 100000 1000000
Data rate [SPS] Data rate [SPS]
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2.19 Noise table (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, Sinc® filter or Sinc®+Sinc* filter, External
VREF=2.5V, Reference buffer disabled

RMS noise[uVrms] (Peak-to-peak noise[uVpp])

Data rate OSR Gain=0.1 Gain=0.1

[SPS] (BUF) (PGA)

3.8 1048576 éﬁi% (357,33)

100 so0e72 S5 @13

501 ezl 210

54 73728 (265_';% (471'7922)

60 66560 ([5'%o) 8602

100 39936 (2'37.4112) (2522)

977 4096 (igfi) éggg)

1953 2048 (225?2) (1218'7%)

3906 1024 (‘31;:3) (?12'11.3)

15625 256 (2519'39‘71) (g;;g)

17857 — (gfg) (%gg:g)

31250 128 (égi:é) (11?6%(?)

41667 96 (51;51:8) (1123(‘)':)

62500 64 (ﬁ%f) (21%%1)

125000 32 (46;1587) (5730315)
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Effective resolution [Bits] (Noise-free resolution [Bits])

Data rate OSR Gain=0.1 Gain=0.1
[SPS] (BUF) (PGA)
3.8 1048576 (igzg) (i;l:g)
10.0 399872 (?% (?%
50.1 79872 ég:g) (ié:g)
N
60 66560 (ié;g) (ié:Z)
100 39936 (igjg) (ig:g)
977 4096 é}% éﬁifg
1953 2048 (ig:i) (ig:(ZJ)
3906 1024 ég:g) (igig)
15625 256 &3:3) (igkz))
17857 224 &2;3 &2:3)
31250 128 &322) (ig:g)
41667 96 (3;71) &g:(z))
62500 64 &21‘1‘) (ﬂg)
125000 32 &825) (196.91)
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AVCCO0=5V, Ta=25°C, fMOD=4MHz, V,p=0V, Sinc?* filter or Sinc*+Sinc* filter, External
VREF=2.5V, Reference buffer disabled

RMS noise[uVrms] (Peak-to-peak noise[uVpp])

Data rate OSR Gain=0.1 Gain=0.1

[SPS] (BUF) (PGA)

3.8 1048576 é.gzgg) (fﬂg)

100 072 o7 (1731)

501 L (36.40)

54 EC I (3552)

60 66560 (3o 7172

100 39936 (gé?féi) (287.2?1)

977 4096 (13'32_3) (12'7?2)

1953 2048 (igﬁ i) (g:g)

3906 1024 (22;52) (g(]).f;)

15625 256 (;21'733) (g;gg)

17857 26 Zgory (856.0

31250 128 (égg:g) (11?)72'3)

41667 96 (;ég‘;% (11723;3'56)

62500 64 (11735223) (21:%(:);)

125000 32 (QS%‘) (322%
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Effective resolution [Bits] (Noise-free resolution [Bits])

Data rate OSR Gain=0.1 Gain=0.1
[SPS] (BUF) (PGA)
3.8 1048576 (ig:g) (ig:g)
10.0 399872 (i‘?‘:g) (ig:(l))
50.1 79872 é?:g) (?i)
54 (EC )
R
100 39936 (igj% ég:%
977 4096 ééj‘i’) (ﬁ:g)
1953 2048 (iﬁ;% (ig:g)
3906 1024 (iﬁj;‘) (igi(z))
15625 256 (ig:‘z‘) (ig:sla)
17857 224 &2;3 (ig:g)
31250 128 (12:2) (ig:g)
41667 96 &323) (ﬁ:;)
62500 64 (ﬁfsl;) (ﬂ:;)
125000 32 (195,'1?3 (195.'12)
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2.20 Integral nonlinearity error (INL) (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fuop=4MHz, Total oversampling ratio=4096, External Vrer=2.5V,
Reference buffer disabled

20

Gain=0.1(PGA disabled, BUF enabled)
Gain=0.1(PGA enabled, BUF enabled)

15

10

/-/\/\/v\/\./\/

INL [ppmFSR]
o

-10
-15

-20
-20 -15 -10 -5 0 5 10 15 20

Input voltage [% of FSR]

2.21 Analog input current (High-Voltage Inputs)

AVCCO0=5V, Ta=25°C, fuop=4MHz, Total oversampling ratio=4096

20

—\/i=+10V
15 Vi=-10V
< 10
=
- 5
C
(O]
E 0
3
(&}
=t -5
a
S-10
15
20
-50 -25 0 25 50 75 100 125

Temperature [C]
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3. Voltage Reference (VREF)

AVCCO0=5V
Temperature Dependence Initial Accuracy
2.506 30
2.504 25
2.
o 2.502 20
(@)] Q
© (&)
= cC
S 2500 g5
] s
> —\ o}
% 2.498 S 10
e}
2.496 5
2.494 0
50 25 0 25 50 75 100 125 -0.2 -0.16 -0.12 -0.08 -0.04 0 0.04 0.08 0.12 0.16 0.2
Temperature [C] Inital accuracy [%]
Load regulation
Temperature drift Ta=25C
40 1.003
L 1.002
30 §
N 1.001
Clt) 20 \% 1.000
2 =
8 3 0.999
10 = = 40pinHWQFN = 48pinLFQFP
0.998 ——— 64pinLFQFP 80pinLFQFP
———100pinLFQFP = 100pinTFBGA|
0 0.997
0 4 8 2 1. 200 24 28 10 8 6 4 2 0 2 4 6 8 10
Temperature drift [ppm/C] I, [mA]
4. Temperature Sensor
AVCCO0=5V
5
4
— 3
g
f—-
g 1
()
o O
p.
% -1
T -2
IS
L -3
-4
-5
50 25 0 25 50 75 100 125
Temperature [C]
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5. Excitation Current Source

AVCCO=5V
Temperature Dependence
1.5
———IEXC=50uA  =——IEXC=100uA
1.0 ———IEXC=250uA IEXC=500uA
9 ———IEXC=750uA ——IEXC=1000uA
g 0.5
é 0.0 g
© ]
E e /\ 8
S
-1.0
-1.5
-50 -25 0 25 50 75 100 125
Temperature [C]
Current matching
IEXC=250uA
25 —
X
20 =X
8 £
S S
g 15 g
Q =
O c
O 10 E
15 -
O
5 ~

0
05 -04 -03 -02 -0.1 0 01 02 03 04 05
Current matching [%]

Load regulation
Ta=25C

IEXC error [%]
A

= [EXC=50uA
-8 = [EXC=250uUA
= JEXC=1000uA

2.0 2.5 3.0 3.5 4.0 4.5 5.0
Output voltage [V]

Initial Accuracy
IEXC=250uA

25

20

15

10

2 -16 -12 -08 04 0 04 0.8 1.2 1.6 2
Inital accuracy [%]

Drift matching

0.4
——IEXC=50uA  ——IEXC=100uA
0-3 | =———IEXC=250uA IEXC=500uA
02 | L =——IEXC=750uA ——IEXC=1000uA
0.1
0
/_\
0.1 _—
0.2
0.3
-0.4
-50 -25 0 25 50 75 100 125

Temperature [C]
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6. External reference input

AVCCO0=5V, External Vger=2.5V

Input current Input current
Reference buffer disabled . Reference buffer enabled

10

= 100 T = REFXP
El S s ——REFXN
g —— REFxP |5
o o
E 0 ——REFXN 5 0 —
O (@]
Jg_ -50 "g- 5
£ 100 k= ————TT o~
-10
-150
-200 -15
50 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Temperature [C] Temperature [C]
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7. 16-Bit D/A Converter

AVCCO0=5V
INL code dependence DNL code dependence
Ta=25°C, VREFH=5V . Ta=25C, VREFH=5V
2.0 .
15 10
1.0
0.5
0.5
(ﬁ 0.0 EZT)‘ 0.0
= =
=0 g'-o.s
1.0
1.0
15

N
o

—

&

0 8192 16384 24576 32768 40960 49152 57344 65536 ' 0 8192 16384 24576 32768 40960 49152 57344 65536
Code Code
INL code dependence DNL code dependence
Ta=25C Ta=25C
2.0 15
15 —VREFH=b5V ——— \/REFH=5V
—— VREFH=2.5V Lo —— VREFH=2.5V
1.0
0.5
0.5
o o
lﬂ_‘) 0.0 2‘ 0.0
=-05 =
zZ Z-
= 8 0.5
1.0
-1.0
15
2.0 -1.5
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536
Code Code
Offset error Gain error
. VREFH=5V ; VREFH=5V
. 1.
0.4
S 0.2 x os
E 2
S 00 S,
5 ~—__ e — 5
é -0.2 GC) 0.0
(o] 'S
0.4 ©
-0.6 -0.5
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature [°C] Temperature [°C]
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8. Operating current

24bit Delta-Sigma A/D Converter
PGA disabled, BUF disabled

8.0 18
= <
£ 7s <
€ €
o o
L 7.0 o
3 3
9 &)

§] O 16
@] — AVCCO = 4.5V (@)
> 6.5 >
< = AVCCO = 5V <

AVCCO = 5.5V
6.0 15
50 -25 0 25 50 75 100 125
Temperature [C]
Analog input buffer
3.0 60
——AVCCO = 4.5V

T 2.8 — AVCCO =5V —

£ AVCCO = 5.5V ER
-~ -
S 2.6 §

L _— £ 40
3 Sy 3
o 5}
S S

< 22 <

2.0 20

50 -25 0 25 50 75 100 125
Temperature [C]
Temperature sensor

25 60

320 350
-+ -
C C
(0] (&)

c 5 £ 40
=} 3
O &)
o o
8 —AVCCO = 4.5V 8

> 10 - > 30
a ——AVCCO = 5V <

AVCCO =5.5V

-50 -25 0 25

Temperature [C]

50 75

20

100 125

-50

-50

24bit Delta-Sigma A/D Converter
PGA enabled, BUF enabled

——AVCC0 =4.5V
—AVCCO =5V
AVCCO = 5.5V

-50 -25 0 25 50

Temperature [C]

75 100 125

Voltage reference

——AVCC0 = 4.5V
—AVCCO =5V
AVCCO = 5.5V

-25 0 25 50

Temperature [C]

75 100 125

Excitation current source

——AVCCO = 4.5V
—AVCCO =5V
AVCCO = 5.5V

L

-25 0 25

Temperature [C]

50 75 100 125
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Reference buffer . Bias voltage generator
3.0
— 2.8 —
E g
% 2.6 §
é ‘é 15
o 2.4 8
Q —_— =
g AVCCO =4.5V L>, ; — AVCCO =45V
< 22 TTAVECO =5V < ——AVCCO = 5V
AVCCO = 5.5V AVCCO = 5.5V
2.0 5
50 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Temperature [C] Temperature [C]
16-bit D/A converter
300 AVCCO = 4.5V, VREFH = 2.5V
AVCCO = 5.5V, VREFH = 2.5V
'<_(' AVCCO = 4.5V, VREFH = 4.5V
=, AVCCO = 5.5V, VREFH = 5.5V
2 250
o
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T 200
L
o
>
&
O 150
@]
>
<
100
50 25 0 25 50 75 100 125
Temperature [C]
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HETEALDIEEIA
CCTIE, YA aVERLKRISERT S MERALOFESE] ITOVWTHALFET, BHNOEALOFESECOVTE, ARFa1 AV FBLUTY

ZHALT Y ITT—hrEBRBLTIESL,

1. #HESAEK
CMOS HEDE Y RV DBEFFHERLEEZ DN T T LEL, CMOS HREFEVHERICL > T/ — MEBWIRZE LD EAHYFET, EROR
FORICIE., SHABEFREDICERALTVIEEMED FL—OIHPUr—R BEEHOBREM. 2By —X LG EEMAL. HAITIRICET—
REBLTLESD, F5RAFvIREICKHBLEZY., HFEM-Y LBEVTLLEEL, Fz. CMOS #@ERE LzR— FIZOLWTHRABKDIER
WELTLESLY,

2. BRBEAROLE
BREART, HROKREEFITETT, EREARICE, LSIORHBEBROKREFITFEETHY. LORIDEECEHTFOREEIFTETT, 58
Yty MEFTYEY T HREOGE, BREALS Yty FABEMICHELIETOHME. HFOREBIRIETEERA, RIS, RB/NAT—F >
Uty MEEEZERALTY Y FTHRGDEBE. EREANSY Y FOMDS—EEEICET HFETOHM. HFOKREBIFRIAETEELA,

3. BRAIBIZEITZANES
LEEROBERNT TRED L EFIZ, ANESCABATLT vy TEREANLGVTLEIWD, AHNESPLALATILT v TERNSOEFEAIZ
&Y, BIEESIESRECLEZY. ERERNSRNNBRFELESELVTIEENHYET. EHPIC TERA IBRICEFTEANES) 12201\ T
DERBOHDIHRIE. TORBTEFoOTLIEELY,

4, RERHFOOE
REAHFIE. TREABFOLE] [TH>TRELTZEL, CMOS #REDAAHFDA VE—F U RIE, —fIC. NM(AVE—FVREHS
TVWET, REARTEFABRKETEHESE D L. FERRICLY. LSIATO/ 4 XLHMEh, LSINBTEBERNANY . ANESLRBH
SNTREEEZERITRANHYET,

5. 289712201\ T
Ve B, YAy IRRELIZE, VY FEBRBRLTESY, TOYSLRTHROI OV INYEZIRER. YYBXEI BV INRELE
BRICUYBZTLESL, Yty b, HERIRT (FREASERER) 2RV 0y THBEZEBRT S VATLTIE, 70V IN+RRE
Lz, Uty FEBBRLTLESY, £z, OV S L0ORDPTHBREIRT (FFNBRIRER) AV 0y ICOYEZ LI5S, Y1Y
BZAKOIByINTRRELTHASUYEZ TS,

6. ANIHFOENMIKR
AN/ A ZORERICE DEBEATEBHEORRCHYETDOTEEL TS, CMOS #RDAAN/ 4 X EITEAL T, Vi (Max.) H
5 Vik (Min.) ETOMEEICEEED L SHIBEEE. REELSISECIBIDNHYET . ANLALPEEDEEEEESA. Vi (Max.) Md Vin
(Min.) EFTOEEZBBT HBBHEPICF v 2T/ ARXGENRASHNESITFERAL TS,

7. UY—TF7FLR (FHEE) OF7 Y XELLE
YHE—T7RLR (FHEE) OF7 7 EREZIELET, 7 FLREEICIE, SEOMBEERICEIY R TOIATVNS UF—T7 FLR (FH4E
B) "HYET. ChEDT7 FLRAET7IEALEEEDEEICONTIE. RIETEFLADT, ZI/ERALABEVESITLTLESL,

8. HAEODMEIZDONT
BEZORLGDIHEMKEETLHESF, BRBEZILICVRTLFHEAREEEL TSV, ALTL—TDIA IV THRENES L, T5Y
DAAEY, LATIMRE—UOBBLREICEY, BERUBHMEOHEE T, HEE. BEY—D0, /A XME, /(A ARHELENRLDHEEN
HYET, RENESHRITERT H5E81E, BRORBITLICORTLFFERREEEL TS,
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1.

10.

11.

12.

13.
14.

AERCREBESINERE, VI FIVI7ELIVINSICEET 2FRIE. FERVLI[OEEG. ISAGIZHATIEOTT, B, VI LD 7H
FUIIhSICEET 2EREERAT HEHE. BEHROBEICB VT, SEHROBE - SXATLERHCESL, ThoDOFERICERLTELKEE
(BEHRFREEZFVWTNICEL-EBELEAFT, UTRILTY, ) ICEAL. ZiE. —UZ0EEZZEVEEA,
LUHBRFEAEHIRBE SN ERRET -2, B, £, 754, 7LITYRL, ERARRFZEOEROERICERL TRE LE-E=E0HH
1, EFETOMOMMMEEICHTIREFFLIECALICET E2HFICONT, S, MLDRIEZTSEDOTIELEL., FLEEFEZES1DT
EHYFEEA.

LiE, REHCEDELUFELIEZETORHIE. EEEZTOMONMMEELRISHETIHLOTEHY FEA.

LMK ERARAALZRROEEA, 8, &G, AR, BRZOMOTAEZTSICHEZY. E=ZERAOEMOFAICET LS54 ANREL
HHIGE. HETA U ARBOHES L URBESEROBEICEVTIT>TL L,

LHBRE, 2RFEEF—HE[HLT. g, HE. HH. UN—RILTOZTFYY, F0M., FEYICERLZVTLLEEN, MDHE.
T B\ UN—RIVCZFYUTHITKYELEESICEL, SiE. —UF0OEFEEAVERA,

Litld., BHERORBEKEEL MZEKE] BV EREKE] ITHBELTHY. EREKEFK, UTISRTHARICESAERAINSGZLEER
LTBYET,

BHEKHE . aUEa—4. OAHE. BISHEE. SUHIMEE. AVHEEE. RE. TEHM. S—VFLlE. EXRA0RyY %

BmEKE WX (BPE. BE, WH%) ( XEHE (ES) . XBEREHSE. SRIRKRER IR TL, FERLHHEES
LHBRIE, T—2o— FFITKYBEEME. Harsh envionment AITRZEETEL TV DERKRE, BELES - BRICETERIZFTAEMEOH
DB VAT L (EHHBEE. AMRCHEOAAMEATI20%) . H LIEZREYNBEERESEISTNOHIME - AT L (FEE
BL, BEPHSE. BFHFIEORTLA, MERHESRTLA, TS5V MEBIRTLA, BERBE) TEASNIEEZBRHLTEST. Chbd
DARIZHERTAERFBEELTOVERA, X, SHABELTVAVARICUHBRZZFERALE-IEICKYBENELTH, SHE—TZFD
BERZEVEEA.

HoWHFERMRE, NEBHENSDREMEZE I00%RIESNTVEIDIFTTEHY FA. BHN—FIz 7/ VI bz T7HRICEEF2Y
TARNENMEARAENTNDEDEHYFETHN, ChickoT, HE, XU T EBHEFLEIRE (AHERFLELSHEKIAERSATY
BURTLIZRTBAARET VR - FEFRZEAFEFTHS. CHICRBYFRA, ) DOELIZERFESIIOTESY FH A, Btk BHERF
FIFSHBERZAERASNZHOEP DL RTLN, FELBHRE, XE. YJMLR, Fib, Nnvx2J, T—40OWBFLETEZOMOFELRAIT
A (THESEMERRE] LVWWET, ) ITE>TEEEZHTHRVILEFRILFERA, SitE. HHBEMBAICERLEZEINITEEL TELEBEIC
DNT., —YEFEZEVERA, T, ZFICBVTROONDIBYIZEVNT, AEHBLUSHN—FHIZ7 /Y I Iz 7HRIIOVT, B&
MHHELIUHEENLEDERICHATIRALGLVICE=ZZDOEFEZRELLVWCLDRIAZED. ATREFLERTOVIELIRIAELITVELA.
LHBAETHERAOKEE. RFORBFER (F—42>— b, 21— —XvzZa7IL, 7FV5—S3>/— b, EEUNYF Ty YIZEHD T3E

ETNAROFERLO—MMTTREE] F) £CHEOL. SHSMBET 2HRAENK. DEEREEHE. RARFE. REZGTOMBESED
FEEINTCHEACESL, BERHOHEZEX TAHERZCHEASN-HEE0OHE, RBEOTFEASLURRICOETELTE, H1tiE, —9
ZTOEEZREVEEA,

LE, SHBEUSKOSESSCEEEORLICEHTOETA, FERRNRIHIBETHEARKELY ., FRAEKHICE>TIXEHELELZYTS
BENHYFET, Ffo. BHERIF. T—22— FFICTBLWTHIEEM. Harshenvionment MITRRLEEREL TS EDZRE. TRETREZ
ToTHYFERA, RICHHERZORBTEZIEIRFENELCLEETH>TH, ABER. ARBRZTOMUESMBESEFLELSIBLVELS . BF
BHOBEICENT, TRE, ERAESRM. SBEHLEHZOREZHBIVI—VUT0EE, FEHOBE - VX TLELTORGRILEZ
ToTLESWL, BIT, Y43V Y T I 7E. BRTORIEGREBL 0. BEROHEE - VRATLLELTORERIEZRFEHROEETIT-T
&L,

LHBHZOBRBEESHZEOHMICOTELTE, EREANHTLUHEXROFTHMER LSV, THEAICKELTE. HEOWEOESR - A
%3519 % RoHS f55%., BRASNIBEEEESZTAHABENS X, MDD ERITEETDIEI CHALESL, MDEESEEFLANI &I
FYELCHEFICELT, 4%k, —IZz0EXZEVFEEA,
LHUSEIUVEMZERNAOZSELVCRAICKYELE - FA - REFZLESIATUVIHE - DATLAICHERTSIILETEEF A, SHESZE
FUHEMEE#EL, REF-IBEETHHEEE. MEABRUNEEZESEZ] TOMBAESSCERASNINEOHEEEEELREETL. T
NOEDEDDECAICTRVVMDERFHREFT >TSS,

BEHNLUHB B L ESHICEREINZBSICE,. FMICSFZESHICHNLT, ACIEEZTHOHEEHEZRMTIEELEESILOEVLE
ED

AEHOERFEE—BELEUHOXEICLIBHOREEBDI GG FELIFENTLILEELET,
AERCRBINTOVINBTFESHBERICOVWTIFALANSTVNELZL, BHOEXBLEFEFTHHEE S,

L AERICBVTHEASINA TS M) L& LR YR TLY FAZIRKARHEB LVILRHYR TLY FOZ) AEASHHEEN. MiEH

ITXET HREEVVET,

F2. FEMIBLTHERASATNS MEHEA] L3, F1CEVTERSA-SHOMRRE. HERFKZLVET,
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