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HCT6913 — 2k SPI 210111 6 iliE . 24 i ks ADC & F, WE 1~128 {5 0] 4 fE R e FE A RO 2L, &
¥ FE Sigma-Delta ADC, [R] PN FBAE Rl 9 IS TE FEL AR . i MERE IR AR 28 . 10ppm/ WG e ER . mE
B R 4 L ERL R L RS TR N B RC S .

ADC SR Xk B (ENOB) 22.5BIT@1L 5 PGA, 20.8BIT@64 5 PGA, 2k NI K% 15nVv/V  , T
1wV, FEEERBET 10nv/ o FHERECE N 3.125Hz 5 6400Hz.

AT AR PRI G . R Tl A ], ER/ZSR BRI R (XS ACRE R AT E
ANREFFM =AM E

ES-% A

o LfFHJRH: 28~55V ® 7 2.4576MHz [ #EH RC 4, HERSE
Z/NT 1%, -40~85 i H IR 1%
o T{EHI: e

. ® 1] EH AR G| N R R s
> I TAERI: 360uA
° Tk LI AL A%, -40~85  JulE N ImZE 1
> T fEfat: 260UA B R A B JOL ] N e 22

il

W

i
> BEARFEZL: 1uA ® SPIENO
o NEKMEEOKSS, 1/2/4/8/16/32/64/128 1% . -
> Y ERbRAE 4 268 3 & SPI |
TR EE AR 4 BB 3 4 SPI B
> SCHRRLE 10MHz {5 6
o GILEEEMA, WIEN6AEBEERA, 5 e TR R
3 UL A5 BRI > SRR RS b S A S
O SR R A B PR (R g, > SR AR E R
B\ 2 B T
B2 6 MRAMESEE > SRE A LEIUR M) CRC Kb (L

® 24 [ E k5 AR FE Sigma-Delta ADC

ARG HE

> R ERELL
> XFEEHAZELN
> FHMRHEERE 3V)

® T{EREVEH: -40~+105

SCHE 11 FPERFE R, 3.125Hz~6400Hz
SCHF 50, 60Hz [FI

SCHF DC % B KL IE

2B VERE 0.001%FS, 24BIT A XA %k

R KO 15NV @ 128 £% PGA o  (EfHIBEEE: -40~+125

vV V VY V VY V

S il . (<7,
EE: 1uV @ 64/128 % PGA o PR TSSOPLG
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1. AC 5 DC 5%

1. 1. HRKIRSH

L4 E AN BRI B S BB L T T 2R PE AR AT RE 20 i R O A LA A . R AN

RRG AR ITE ], AR AT DUE R TARE .

Table 1-1 H&IRSHFE

AVDD/DVDD LY L -0.3 +6 %
Vsig FomNGES -0.3 +6 %

TS TR -50 +150

T TAR R -40 +125

1.2. T/ESH

Table 1-2 T#ES%%E

AVDD/DVDD 10 I HLJE 2.8 5 55 Vv
IACTIVE IEHE A LAE B 380 uA
IACTIVELP R FERRE X LA iR 280 uA
IPD PR AU 06 uA
VPOR FHREAEE 1.9 2 21 %
VLVD ot FL B 0 P 28 29 3 %

TA Tk JEE Y -40 25 105

RSO T --- L3 U R VE AT AR 1 www.hctmicro.com 2
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1. 3. ESD/LU fh:ge

Table 1-3 ESD/Latch-Up 4883845

ESD (HBM) HBM A4 f¥) ESD Ji¥ H Hi & -4000 4000 \Y;

Latch-Up Latch-Up Ml FLE (@85 ) -200 200 mA

1.4. GPIO &%

Table 1-4 GPIO &%

VIH YN EREEE L 5V 4 55 %
VIL EPNEREE (AL el 5V -0.3 1 Vv
VT+ it 2 e AR e F s ) B 5V 272 292 317 %
VT- it 2 e e v AR A R Y B 5V 1.85 2 217 Vv
IH B O\ v R B R 5V +1 uA
I By AR FELF- B0 UL 5V -1 uA
VOL AR (@I0L B ARAT) 5V 0.4 %
VOH e (@IOH HL SR fT) 5V 4 Vv
IoL i K HLSF FRIR @VOL (max) 5V 49 8.8 13.9 mA
IOH i 1 v P FELR@VOH (min) 5V 55 15.6 29.9 mA

TEE T WU SR SV A S8 8L www.hctmicro.com -3-
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1.5. ADC 48835 +r

1.5.1 PRETE IR

Table 1-5 ADC f#:gedarE

PR DL N3 bRt C s w8, #5278 AVDD=DVDD=5V, REFP2=2.5V %f} Fill{&. 1 REFP2 i%&$%K 5V,
M N5 SVEE ok —£f%, ENOB tr[$#25 1 BIT.

¥ R/ME HAVE BRE Bfr
WE
LHE  (Linearity) +0.0005 +0.001 %FS
22.9@PGA=1
ARz (ENOB) BIT
21.2@PGA=64
20.4@PGA=1
T ¥ (Noise Free Bits) BIT
18.7@PGA=64
LS (Noise Floor) 11 nv/vVAz
FE (Offset) 120/PGA 200/PGA uv
900@PGA=1 1200@PGA=1
200/PGA 400/PGA
RERE (Offset drift) nv/
@PGA=2~64 @PGA=2~64
3@PGA=128 6@PGA=128
HR=E (Gainerror) 0.08 0.16 %
WRIRE (Gain drift) 1 2 ppm/
SR
WSS E AVSS AVDD Vv
~ _ REF . REF REF=
MAMES WL GAIN GAIN REFP2-REFN2

A - BB SR T B
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ESH N 1 nA
B SRS >1G Q
BAFLEHIFI L (CMRR) 140 dB
Ak
51 i \ Z: 4 REFP2-REFN2 1 AVDD-AVSS Vv
ESHNETR 1 nA
NEZEEHEE 2.5-0.2% 2.5 2.5+0.2% Vv
Py B v F R VR B R 10 15 ppm/
PR 1) L 90 dB
W3 H IR IR IDACO/IDACL
10/50/200/
4 HH BRI UA
500/1000/1500
BIGR L% ER G BE 1.2%
IR R 200 350 ppm/
A B L AT 1) U P 0.2%
L P B R I 75 15 ppm/
fr B H EVB
P B FL R (AVDD-AVSS) /2
4 H OB L IR 5 mA
JE Bl 1] 5us/nF
e
ADC ¥#uE# (Data Rate) 3.125 6400 Hz
51 R\ B BT AR 2.4576 MHz
¥ RC B4 5% 24576 2.4576 24576 MHz

A - BB SR T B
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-1.5% +15%
RC i p 2R AL IR FE 1% -40~85 J i
YR
AVDD HLJETE 28 5 55 %
DVDD a5 i 28 5 55 %
TR T ADC 186 (FFA Sig 290 uA POATL
Buffer, Ref Buffer, A~FFjg 2.5V 300 UA, PGA=2~16
REF, VBIAS A F IDAC 1H) 360 WA, PGA=32 bl |
VBIAS T 25 uA
2.5V REF Th#E 80 uA
Sig Buffer Di#E 10 uA
Ref Buffer Th#t 15 uA
BYRAH . (PSRR) 130 dB

1.5.2 EIhZF I ADC I B A R b

Table 1-6 %A RMS BifsE (uV)

BT, F% SYS_ CONFL ¥ NTO/NTL &’ 1”7 , [AM K ADCKSEL it &k’ 27 , i} ADC T.
VER R 3 — 5. Kt DR 2547 2% BLAT B B %, B 7E DR TS HI Bl FE fik B3l 2 %,

Vi DA R ABFR I TCAR BB, #B &7 AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =ik # 2% 14 T ill

V7
3.

128 64

32

16

A - B SR LV T A
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6.25 0.027 0.032 0.042 0.062 0.101 0.180 0.337 0.628
12.5 0.039 0.046 0.060 0.087 0.143 0.254 0.476 0.888

25 0.055 0.065 0.084 0.124 0.202 0.359 0.673 1.256

50 0.078 0.091 0.119 0.175 0.286 0.508 0.952 1777
100 0.119 0.149 0.208 0.326 0.561 1.032 1.974 3.769
200 0.169 0.211 0.294 0.460 0.794 1.460 2.792 5.330
400 0.239 0.298 0.416 0.651 1.122 2.064 3.949 7.538
800 0.388 0.521 0.788 1321 2.386 4518 8.782 17.055
1600 0.548 0.737 1114 1.868 3.375 6.390 12.420 24.120
3200 0.856 1.202 1.895 3.281 6.052 11.595 22.681 44.344
6400 1.337 1.955 3.189 5.659 10.597 20.474 40.229 79.017

T T - WU SR AV A Y 8L www.hctmicro.com -7-
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Table 1-7 ENOB

PEB: DU RFRANCRR R UEE, #27E AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =K g5 4 fF T~
3

128 64 32 16 8 4 2 1

6. 25 204 21.2 21.8 22.3 22.6 22.7 22.8 22.9
12.5 19.9 20.7 213 21.8 22.1 22.2 22.3 224
25 19.4 20.2 20.8 21.3 21.6 21.7 21.8 21.9
50 18.9 19.7 20.3 20.8 21.1 21.2 21.3 214
100 18.3 19.0 19.5 19.9 20.1 20.2 20.3 20.3
200 17.8 18.5 19.0 19.4 19.6 19.7 19.8 19.8
400 17.3 18.0 18.5 18.9 19.1 19.2 19.3 19.3
800 16.6 17.2 17.6 17.9 18.0 18.1 18.1 18.2
1600 16.1 16.7 171 17.4 17.5 17.6 17.6 17.7
3200 155 16.0 16.3 16.5 16.7 16.7 16.8 16.8
6400 14.8 15.3 15.6 15.8 15.8 15.9 15.9 15.9

A - B SR LV T A
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Table 1-8 Noise Free Bits

PIEH . DLRIBkRn SRR Ui B, #BJ&7F AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =/ iy 2% 244 T M
4.

128 64 32 16 8 4 2 1

6. 25 17.9 18.7 19.3 19.8 20.1 20.2 20.3 20.4
12.5 174 18.2 18.8 19.3 19.6 19.7 19.8 19.9
25 16.9 17.7 18.3 18.8 19.1 19.2 19.3 194
50 16.4 17.2 17.8 18.3 18.6 18.7 18.8 18.9
100 15.8 16.5 17.0 17.4 17.6 17.7 17.8 17.8
200 15.3 16.0 16.5 16.9 171 17.2 17.3 17.3
400 14.8 155 16.0 16.4 16.6 16.7 16.8 16.8
800 14.1 14.7 151 154 155 15.6 15.6 15.7
1600 13.6 14.2 14.6 14.9 15.0 15.1 15.1 15.2
3200 13.0 135 13.8 14.0 14.2 14.2 14.3 14.3
6400 12.3 12.8 131 13.3 13.3 134 134 13.4

A - B SR LV T A
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1.5.3 H1IhZ T i) ADC B A Rfr

Table 1-9 %I RMS BfE (uV)

Vi DA ABFR I TCAR BT, #B 2 7F AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =ik # 5% 4 T ill

V7
3o

128 64 32 16 8 4 2 1
3.125 0.026 0.030 0.040 0.058 0.095 0.169 0.317 0.592
6.25 0.037 0.043 0.056 0.082 0.135 0.239 0.449 0.838
12.5 0.052 0.061 0.079 0.116 0.190 0.339 0.635 1.184
25 0.073 0.086 0.112 0.165 0.269 0.479 0.898 1.675
50 0.103 0.122 0.159 0.233 0.381 0.677 1.269 2.369
100 0.159 0.199 0.277 0.434 0.748 1.376 2.633 5.025
200 0.225 0.281 0.392 0.614 1.058 1.946 3.723 7.106
400 0.319 0.397 0.554 0.868 1.496 2.753 5.265 10.050
800 0.517 0.695 1.050 1.761 3.182 6.025 11.710 22.741
1600 0.731 0.983 1.485 2.490 4.500 8.520 16.560 32.160
3200 1.141 1.603 2.526 4.374 8.070 15.460 30.242 59.125
6400 1.783 2.606 4.252 7.545 14.130 27.299 53.638 105.356

PEE L T --- LB ST R VR T AN www.hctmicro.com -10-
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Table 1-10 ENOB

YL DAURIBAR TR 6B, #B &/ AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =ik &8 24 T il
.

128 64 32 16 8 4 2 1
3.125 20.5 213 21.9 22.4 22.6 22.8 22.9 23.0
6. 25 20.0 20.8 214 219 22.1 22.3 22.4 22.5
12.5 19.5 20.3 20.9 21.4 21.6 21.8 21.9 22.0
25 19.0 19.8 20.4 20.9 21.1 21.3 214 215
50 18.5 19.3 19.9 20.4 20.6 20.8 20.9 21.0
100 17.9 18.6 19.1 19.5 19.7 19.8 19.9 19.9
200 174 18.1 18.6 19.0 19.2 19.3 19.4 19.4
400 16.9 17.6 18.1 18.5 18.7 18.8 18.9 18.9
800 16.2 16.8 17.2 17.4 17.6 17.7 17.7 17.7
1600 15.7 16.3 16.7 16.9 171 17.2 17.2 17.2
3200 15.1 15.6 15.9 16.1 16.2 16.3 16.3 16.4
6400 144 14.9 15.2 153 154 155 155 155

TEE T WU SR SV A S8 8L www.hctmicro.com -11-
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Table 1-11 Noise Free Bits

128 64 32 16 8 4 2 1
3.125 18.0 18.8 194 19.9 20.1 20.3 20.4 20.5
6.25 175 18.3 18.9 19.4 19.6 19.8 19.9 20.0
12.5 17.0 17.8 18.4 18.9 19.1 19.3 194 19.5
25 16.5 17.3 17.9 18.4 18.6 18.8 18.9 19.0
50 16.0 16.8 17.4 17.9 18.1 18.3 18.4 18.5
100 154 16.1 16.6 17.0 17.2 17.3 17.4 17.4
200 14.9 15.6 16.1 16.5 16.7 16.8 16.9 16.9
400 144 151 15.6 16.0 16.2 16.3 16.4 16.4
800 13.7 14.3 14.7 14.9 15.1 15.2 15.2 15.2
1600 13.2 13.8 14.2 14.4 14.6 14.7 14.7 14.7
3200 12.6 13.1 134 13.6 13.7 13.8 13.8 13.9
6400 11.9 12.4 12.7 12.8 12.9 13.0 13.0 13.0

TEE T WU SR SV A S8 8L www.hctmicro.com -12-
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1.5. 4

{KThZ T i) ADC M 5 FIAg 2 fr

KohZ R T, FK SYS CONFLIIDTE 17 .

Table 1-12 “&3%i A\ RMS BE7= (uV)

P DL TRIBbR T Ui B, #6278 AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =&k &8s 44 il

?%'c

AR E B 7 (uV) @PGA (f%)
(H2) 128 64 32 16 8 4 2 1
3.125 0.031 0.037 0.048 0.070 0.114 0.203 0.381 0.711
6. 25 0.044 0.052 0.067 0.099 0.162 0.287 0.539 1.005
12.5 0.062 0.073 0.095 0.140 0.229 0.406 0.762 1.421
25 0.088 0.103 0.135 0.198 0.323 0.575 1.077 2.010
50 0.124 0.146 0.191 0.279 0.457 0.812 1.523 2.843
100 0.191 0.238 0.332 0.521 0.898 1.652 3.159 6.030
200 0.270 0.337 0.470 0.737 1.270 2.336 4.468 8.528
400 0.382 0.476 0.665 1.042 1.796 3.303 6.318 12.060
800 0.620 0.834 1.260 2.113 3.818 7.229 14.052 27.289
1600 0.878 1.179 1.782 2.988 5.400 10.224 19.872 38.592
3200 1.369 1.923 3.032 5.249 9.683 18.552 36.290 70.951
6400 2.140 3.127 5.103 9.054 16.955 | 32.759 64.366 126.427

A - BB SR T B
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Table 1-13 ENOB

YL DAURIBAR TR 6B, #B &/ AVDD=DVDD=5V, REFP2=2.5V, FILT TYPE =ik &8 24 T il
.

128 64 32 16 8 4 2 1
3.125 20.3 21.0 21.6 221 224 22.6 22.6 22.7
6. 25 19.8 20.5 211 21.6 21.9 221 221 22.2
12.5 19.3 20.0 20.6 21.1 214 21.6 21.6 21.7
25 18.8 19.5 20.1 20.6 20.9 21.1 211 21.2
50 18.3 19.0 19.6 20.1 20.4 20.6 20.6 20.7
100 17.6 18.3 18.8 19.2 19.4 19.5 19.6 19.7
200 171 17.8 18.3 18.7 18.9 19.0 19.1 19.2
400 16.6 17.3 17.8 18.2 18.4 18.5 18.6 18.7
800 15.9 16.5 16.9 17.2 17.3 17.4 17.4 175
1600 154 16.0 16.4 16.7 16.8 16.9 16.9 17.0
3200 14.8 15.3 15.7 15.9 16.0 16.0 16.1 16.1
6400 14.2 14.6 14.9 15.1 15.2 15.2 15.2 15.3

TEE T WU SR SV A S8 8L www.hctmicro.com -14-
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Table 1-14 Noise Free Bits

128 64 32 16 8 4 2 1
3.125 17.8 18.5 19.1 19.6 19.9 20.1 20.1 20.2
6.25 17.3 18.0 18.6 19.1 19.4 19.6 19.6 19.7
12.5 16.8 17.5 18.1 18.6 18.9 19.1 19.1 19.2
25 16.3 17.0 17.6 18.1 18.4 18.6 18.6 18.7
50 15.8 16.5 171 17.6 17.9 18.1 18.1 18.2
100 15.1 15.8 16.3 16.7 16.9 17.0 17.1 17.2
200 14.6 15.3 15.8 16.2 16.4 16.5 16.6 16.7
400 14.1 14.8 15.3 15.7 15.9 16.0 16.1 16.2
800 134 14.0 14.4 14.7 14.8 14.9 14.9 15.0
1600 12.9 13.5 13.9 14.2 14.3 14.4 14.4 14.5
3200 12.3 12.8 13.2 13.4 13.5 13.5 13.6 13.6
6400 11.7 12.1 12.4 12.6 12.7 12.7 12.7 12.8

TEE T WU SR SV A S8 8L www.hctmicro.com -15-
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1.6. ADC Wik EFE

1.6.1 FIIFRHEATHGREE
Mok A

N 0.33mV [ E i ES, AVDD=DVDD=5V, REFP2=2.5V,

PGA=1

1120

1115 |l

Noise Plot
T

REFN2=GND, ¥F:#% 25Hz.

Noise Histogram
T

g
5
1110 5
8
1106 |
1100
i . , . , . , . . ,
) 1000 2000 3000 4000 5000 6000 7000 8000 %00 10000 1100 1105 1110 115 1120
Sampling Number Output Code(LSB)
Figure 1 Figure 2
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14214 x10° T T Nuise\ Rt T 250 : Nmss‘ Hetodmm : -
14212
200 F e
150 [ |
3
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a
8
100 g
50 b
14198
1.4196 | 1 L | | | L | | 0 . 2 ' = 5 o e
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Sampling Number Output Code (L SB) x10°
Figure 3 Figure 4
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1.6.2 FTZFEBEA T KIS E
T2k A

N 0.33mV [ E {55, AVDD=DVDD=5V, REFP2=2.5V, REFN2=GND,

PGA=1

Noise Plot
T

1125

1095
0

1000 T

N

KAEH 25Hz,

Noise Histogram
T T

Occurrance

2000 3000 4000 5000 6000 7000 8000 9000 10000 1095 1100 1105 1110 1118 1120 1125 1130
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Figure 5 Figure 6
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§ Noise Hi
1421 %10° : Ms?Pbt : : 180 1 : : lseI lmogrem‘ :
1.4208 160
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§ 100 -
5
1.42 é
8 eof
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aw0F
1.4192 .
1419 : . ! : L . L L : i AL | I Bl hill .
Y ALY i e 4000 ey o e il L0 1419 14192 14194 14196 14198 142 14202 14204 14208  1.4208
Sampling Number Output Code(LSB)
Figure 7 Figure 8
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1.6.5 EAJE#H| L (PSRR)
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2. 5| XMt

2.1. 5|HIE X

SCLK [ [ 16 ] DIV
CLK [2] [ 15 ] pout/RDY
csN [ [ 14 ] bvDD

10UT1/AINT [ [ 13 ] AvDD
AIN3 [[5_| HCT [ 12 ] AVSS
AIN2 6| 6913 [ 11 ] 10UT0/AINO
AINA [7] [ 10 ] AIN7/REFN2
AIN5 3] [ 9 ] AIN6/REFP2

Figure 2-1 HCT6913 3|47 &l

Table 2-1 HCT6913 B| i X

=) 2R RE R

1 SCLK B SEI I ehda N, ZE AN B TS SCLK K L, 5] AN B4R/~
BLEEH
ANEREI N 2.4576MHz RERfIS B, 07548 AN T N B, Fk
CKSRSEL<1:0>7it & 4’10’
{5 FH N6 2.4576M RC Bl ek, itk 5] A P Fh b 21 75 2K

2 CLK N5 H
1) s

2) FiE CKSRSEL<1:0=>=" 01", KW RC K%\ CLK F] iz H,
AT 00 & oA HAb O B PR AL e

3 csN BN | SPIAERIN. (EHUPAR, %3 b/ F R

4 IOUT1/AINT | @i A/# | 1OUTL AHLAYE 1 %ith/AINL Jy ADC faig A5 5 iliE 1.
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5 AIN3 iy NS | AIN3 2y ADC #ii A\ f5 5 il 3.

6 AIN2 i NS | AIN2 9 ADC i \ 5 5 iE8iE 2

7 AIN4 w NS | AINA 2 ADC il \ {5 5 i81E 4

8 AIN5 i NS | AINS 24 ADC i\ 15 5l 5
AING6 2y ADC ¥l N5 5 iliE 6

9 | AING/REFP2 | A/ | REFP2 Jy '3 — 4 g A ik A FEVRIE S A3, ADC ZEHEVR £ 1 %
17 %% REFSEL<1:0>4 &
AIN7 2y ADC i N5 5 iliE 7

10 | AIN7/REFN2 | WIAJHIH | REFN2 Sy 5% — 4L A\ S R 5 U\ , ADC B VR (346458 th 2
17 %% REFSEL<1:0>4 &

11 | IOUTO/AINO | #iA/#id: | 10UTO JHLIE O %t /AINO 2y ADC % A\ {5 51l 0.

12 AVSS i (EDR:

13 AVDD HL 5 B YR, AVDD Il AVSS Z [ #— MK T45T 1uF IR gy

14 DVDD HL R K7 i, DVDD 1 DVSS Z [a]#—/MK T 0.1uF % v LA
SPI a4, Froh 75 B2 =100KOhm |47 35 i J i) e BHL. 7R 4L

15 DOUT/RDY i PRBURI TAES AT (/T 800Hz) , DOUT b b4z B BH
1M Ohm

16 DIN N SPI Hdutm AN, 1Z5 AN B4/ T Hi s
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