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HCT693x Jy—k SPI 2 1(#) 8 i@iE . 24 f7 ks & ADC &5/, WE 1~128 1% 1] g A2 (e FE AR Ok 28 . ks
i Sigma-Delta ADC, [FJH A 365 Bl 9 G Vi FEL IR . S BT FE AL 28 . Bppm/ O EkE EE AL vE L R YR . e B
TR H B . R VHE Y RC B

ADC SZFrf 0k (ENOB) 24BIT@1 5 PGA, 215BIT@64 1 PGA, Zii NS (R % 1nv/V , T 1uv,
I R ABAR T 10nV/ . H SR ATECE v 3.125Hz & 6400Hz, EIhE . {5k T ARG E N 6.25Hz &
12800Hz.

ATHT &L IR AR (R, 2~4 & RTD HIFHAE) 0 RF. Db REfsil . B/ 580 s Re il
B DECRAE SR T E R AR E RN E NS & .

ES-% A

® [ /FH/LVEH: 2.8~55V FfwmZE/NT 1%, -40~85 i [H N IEE 1%
®  T{EH: ® 0] AN S N R B s
> 1B TAERE: 360uA ® N EKPH eI OC
> RIDFETAEALZN 260uA ® NE IR LRSS, -40~85 VUMW
N 1
> BEARFEZL: 1uA
® SPI#N
® PN E (KN HOKEE, 1/2/4/8/16/32/64/128
fE vl RyEHCE > SCHRbRUE 4 438 3 4k SPI £
® SIHE(E SN, WAEN 8 i E SN, > RS 10MHz 3@
i\ 4 42 B .
4 M2 A > SRR 5 2 S RS
© RN I RE A EL AL A — % R L =

FTRCTLEL 8 M > A R R

® R Sppm/ . 2.5V HIEKEEREUES E R > O A ST L gy
4 S J CRC K56
B SR 60UV/mA SR BN KA BRI (EsXoSia

RGLIRE
> Rt EREL
> XFFEHEZIEL

® 24 i = BEAR Z % Sigma-Delta ADC
> CHF 11 MPPERFER, 3.125Hz~6400Hz

> AR RPN BE ROy 6.25Hz &

12800Hz > CRHMRHEERE (3V)
SCHE 50, 60Hz [F]D ] o LiRIREEH: -40~+105
SR DC i % FAZ IE ® [RfHIREIIE: -40~+125

LR PEFE 0.0005%FS, 24BIT A &% ® IR TSSOP24/QFN24L

BEREE K 11nv/Y @ 128 35 PGA

vV V VY V V

FE: 1uV @ 64/128 % PGA

® fE 2.4576MHz R4 RC 81, ftEAn

TEE T WU SR AV A Y 8L www.hctmicro.com 1
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1. AC 5 DC 4§tk

1.1. RIRSH

LA E AN BOR A B S BB L T T 2R PE, AR AT RE 20 i R SO A LA A . R AN
RGP ITE ], AR AT LUE R TARE .

Table 1-1 H&IRSHFE

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

TS TR -50 +150

T TAR R -40 +125

1.2. THESH

Table 1-2 THEs¥E

AVDD/DVDD 10 I HJE 2.8 5 55 Vv
IACTIVE IEHE A LR R 360 uA
IACTIVELP KT FERRE AR iR 260 uA
IPD PR FL I 06 uA
VPOR RSB E 1.9 2 21 %
VLVD ot FL B 0 P 28 29 3 %

TA ik JEE Y -40 25 105

A - B SR LV T A

www.hctmicro.com
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1.3. ESD/LU f: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 PN RN L 5V 4 55 Vv
VIL YN EREE L 5V -0.3 1 %
VT+ it s R AR AR sy R s R B 5V 272 292 317 %
VT- it A e AR AT R R R B 5V 1.85 2 217 Vv
IH EPNT R LR 5V +1 uA
I B N FRLP 14 UL 5V -1 uA
VoL K Er (@I10L Hi s ) 5V 0.4 Vv
VOH o (@I0H B AF) 5V 4 %
IOL K P R @VOL. (max) 5V 49 8.8 13.9 mA
IOH fan 1 & P LR @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 f:8E35+n
1.5.1. HEEfRIRR

Table 1-5 ADC f#:gefarE

P DL R e bn i SR i B, #5 2 7E AVDD=DVDD=5V, REFP1=25V %} Fill{5

4 N5 S VG B AR —£%, ENOB # ] 3 1 BIT.

. U1 REFP i&# A4 5V,

2H B®/ME HRIE BKRE By
BE
LLPEE (Linearity) +0.0005 +0.001 %FS
22.9@PGA=1
AR E (ENOB) BIT
21.2@PGA=64
20.4@PGA=1
TReE A E (Noise Free Bits) BIT
18.7@PGA=64
S EEE  (Noise Floor) 11 nv/vAz
FE (Offset) 120/PGA 200/PGA uv
900@PGA=1 1200@PGA=1
200/PGA 400/PGA
FERIE (Offset drift) nv/
@PGA=2~64 @PGA=2~64
3@PGA=128 6@PGA=128
W25¥=2 (Gain error) 0.08 0.16 %
H22IRE (Gain drift) 1 2 ppm/
(ER=E N
BAGSHEEE AVSS AVDD v
REF REF 3
WM SIEE " GAIN GAIN REF=

A - BB SR T B
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HCT693x A4k T/t

REFP1-REFN1
ZORN B 1 nA
BEERAET >1G Q

RBAFLEHIEE (CMRR) 140 dB
Ak

5] B4\ 21 REFP1-REFN1 1 AVDD-AVSS Vv
ZORN B 1 nA
NEEMEE 2.5-0.2% 25 2.5+0.2% Vv

NEEERERE R 5 15 ppm/
W B R AR AR 60 uV/mA
P B IR O H EL R -10 10 mA

R YR Eb 90 dB
W BRI IDACO/IDAC
10/50/200/
Ef LT NAN UA
500/1000/1500
HIRGLERS FL TN B 1.2%
H IR TR 200 350 ppm/
3 % EEL IR IR DL G B2 0.2%
DLRC IR 75 15 ppm/
fr B H EVB
o B FL R (AVDD-AVSS) /2
5 HH R B FEL R 5 mA
JE B[R] 5us/nF

Fif

A - BB SR T B
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ADC #%#: % (Data Rate) 3.125 6400 Hz
Y- kPN 24576 MHz
24576 24576
A RC I 8hARR 2.4576 MHz
-1.5% +1.5%
RC B 8224V IE & 1% -40~85 i i [
ELYR
AVDD EHJEVE H 2.8 5 55 v
DVDD HJEIE 2.8 5 55 V
200 UA, PGA=1
hIh R T ADC ThEE (FF)E Sig
Buffer, Ref Buffer, ANJFJg 2.5V 300 UA, PGA=2~16
REF, VBIAS AL IDAC #EHR)
L L 360 uA, PGA=32 Ul I

VBIAS Tt 25 uA

2.5V REF Th#E 80 uA

Sig Buffer Th#t 10 uA

Ref Buffer Ih#t 15 uA
HYREHIFILE (PSRR) 130 dB

TE A T HUEE SO R L AT A B www.hctmicro.com -6-
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1.5.2. EZhZE T ADC M= IAH b

Table 1-6 %I\ RMS BfE (uV)

EIFEERAT, T SYS CONFL B NTO/NTL &’ 17, KK ADCKSEL Bd & N’ 27 , it ADC T.
VERZRG I = — 15 . K DR 547 2% BT M A %, o 7E DR TS B S a3k 2 %,

PEEH - DL 8 bR 0 IR I 0B, #0524 AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE = JEJk 28 51k N ilfE

AR E B 7 (uV) @PGA (f%)

(H2) 128 64 32 16 8 4 2 1

6. 25 0.030 0.031 0.035 0.049 0.084 0.160 0.315 0.629
12.5 0.042 0.044 0.050 0.069 0.119 0.226 0.446 0.889
25 0.060 0.062 0.071 0.098 0.168 0.320 0.631 1.258
50 0.085 0.088 0.100 0.139 0.237 0.452 0.892 1.779
100 0.122 0.132 0.167 0.263 0.486 0.950 1.888 3.771
200 0.172 0.187 0.236 0.373 0.687 1.343 2.670 5.332
400 0.243 0.264 0.333 0.527 0.971 1.899 3.776 7.541
800 0.351 0.398 0.547 0.928 1.764 3.480 6.937 13.862
1600 0.496 0.563 0.773 1.313 2.495 4.922 9.810 19.603

3200 0.716 0.846 1.235 2.183 4.211 8.341 16.642 33.265
6400 1.042 1.292 2.001 3.652 7.118 14.142 28.236 56.449

12800 1.473 1.827 2.829 5.164 10.066 | 19.999 39.932 79.831

A - BB SR T B
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Table 1-7 ENOB

YL DLUR BRI TR 6 R, #B &/ AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE =ik &8 24 T il
73

128 64 32 16 8 4 2 1
6. 25 20.3 213 22.1 22.6 22.8 22.9 22.9 22.9
12.5 19.8 20.8 21.6 221 22.3 22.4 22.4 224
25 19.3 20.3 21.1 21.6 21.8 21.9 21.9 21.9
50 18.8 19.8 20.6 21.1 21.3 21.4 214 214
100 18.3 19.2 19.8 20.2 20.3 20.3 20.3 20.3
200 17.8 18.7 19.3 19.7 19.8 19.8 19.8 19.8
400 17.3 18.2 18.8 19.2 19.3 19.3 19.3 19.3
800 16.8 17.6 18.1 18.4 18.4 18.5 18.5 18.5
1600 16.3 171 17.6 17.9 17.9 18.0 18.0 18.0
3200 15.7 16.5 16.9 17.1 17.2 17.2 17.2 17.2
6400 15.2 15.9 16.3 16.4 16.4 16.4 16.4 16.4
12800 14.7 154 15.8 15.9 15.9 15.9 15.9 15.9

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

PIEH . DLRIBkRn SRR Ui B, #BJ&7F AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE =}/ JEJ 2% 244 T M
4.

128 64 32 16 8 4 2 1
6. 25 17.8 18.8 19.6 20.1 20.3 20.4 20.4 20.4
12.5 17.3 18.3 191 19.6 19.8 19.9 19.9 19.9
25 16.8 17.8 18.6 19.1 19.3 19.4 19.4 194
50 16.3 17.3 18.1 18.6 18.8 18.9 18.9 18.9
100 15.8 16.7 17.3 17.7 17.8 17.8 17.8 17.8
200 15.3 16.2 16.8 17.2 17.3 17.3 17.3 17.3
400 14.8 15.7 16.3 16.7 16.8 16.8 16.8 16.8
800 14.3 151 15.6 15.9 15.9 16.0 16.0 16.0
1600 13.8 14.6 151 154 15.4 15.5 15.5 155
3200 13.2 14.0 14.4 14.6 14.7 14.7 14.7 14.7
6400 12.7 13.4 13.8 13.9 13.9 13.9 13.9 13.9
12800 12.2 12.9 13.3 134 13.4 134 134 13.4

A - B SR LV T A
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1.5.3. HIZIFET I ADC RS IR s

Table 1-9 %I RMS BfE (uV)

Vi DA R ABFR I TCAR BB, #B & 7F AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE =ik # 2% 14 T ill

V7
&

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 DLUR BRI TR 6 R, #B &/ AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE =ik &8 24 T il
73

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. {KIhZE T ADC M= RIAH b

Table 1-12 Z&35%i A\ RMS BEF= (uV)

R ZEHEAT, 4% SYS CONFL ) IDTHE” 17 .

W DL RIBbR T Ui B, #5278 AVDD=DVDD=5V, REFP1=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 DLUR BRI TR 6 R, #B &/ AVDD=DVDD=5V, REFP1=2.5V, FILT TYPE =ik &8 24 T il
73

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 19.1 194 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 15.7 159 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 JiXEFE
1.6. 1. BETIRMERT Mg
TR 25 A

N 0.33mV [ E {55, AVDD=DVDD=5V, REFP1=2.5V, REFN1=GND, ¥F£# 25Hz.

PGA=1

1120

1115 |l

Noise Plot Noise Histogram
T T

g
- 8
3
g 1110 5
5 8
)
¢}
1105 [l
1100
s . . . . \ . . \ .
o 1000 2000 3000 4000 5000 6000 7000 8000 2000 10000 1100 1105 1110 115 1120
Sampling Number Output Code(LSB)
Figure 1 Figure 2
10° Noise Plot Noise Histogram
14214 T T T T 250 T T T
1.4212
200 -
1421
1.4208 |
o 150 |- B
o @
= 1.4206 i o
] | 2
2 g
g i
& 3
= o}
2 14204 ]
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1.6.4. WA 0ffset HIRIE
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1.6.5. HLJFEFNH]EL (PSRR)
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1.6.6. FLAEMHIEL (CMRR)
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2.

2.1. BIREX
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Table 2-1 HCT693x 3| JjIE X

1 29 DIN o | SPUEHESIN, %5 AN N L4/ F i e i
N SPI B Eh g N, EEIANE TR SCLK %y AR HT, 1Z5]
2 23 SCLK e e T
HNERE NI 2.4576MHz AT A, o F S AN AN
e, Z50% CKSRSEL<1:0>f & 410’
{5 F 3 2.4576M RC BFBRES, 05| JEE 9 A Ak 38 5 =X
3 24 CLK w5
1) i
2) Fi® CKSRSEL<1:0>=” 01" , ¥4 WN#B RC B i M
CLK S BRI, w] FH -0 B mig oy H A ots F At B b
4 21 CSN s | SPIAIERIN, KHTAE R SN R H
5 3 NC NC =G|, L ALEE
N N NN _/\ S Y
5 L VDD . é&??ﬂﬁ, DVDD A1 DVSS 2 [a]#—A~KF 0.1uF &
A
7 2 DVSS Hh i
s e | AINO DA ADC % A5 53838 0.P3 iz hilfE 5, ha
8 4 AINO/PS | AN | &2 we Gp1ox EN A1l GPIOX DAT £
| AINL N ADC fi {5 58 1.P4 N 65 S, M
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AING & ADC #ii \ {55 1#1HE 6
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