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A R B AT G R AR EAR AR 2 fi A I e/ 0 R 5 N A R o AR DN, 2% A DA R A 2R 8 - E N\
MER. AENERNT , HDC3 JEid A& ADC Fiok B 4R puft S 1 TR B 16 .

HDC 2 HR LR R R FI2E R ff) ADC 4 ((MIERER ) - 4% TR 5 F 3h Il B
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FEHAERT | 12C @b G — R B, FHRJE | %R TR | S5

A BN AT C B O LR — SR AR B S AR AR FEEE | 8 M 2K ik $ TRIGGER ON DEMAND ( MSB 75
HERIARRS 24 ) A E R FER XU T, 1A 1 1R H BEAR A R AT B . [ 31 JROR T4 R Al i

HDC3xxx INIT (after POR)
SET HDC3020 DEVICE TO WRITE T
T +0.1ms +0.2ms
- f

Write 0x24 to device (MSB value) ) Enrall
Trigger on Demand Mode L

Write LSB value to device based
on measurement duration

+03ms

Write [0x45] + ACK. 0x24 + ACK 0x00 + ACK
y1 Channel 1 " H
l - T
o Hif

START CONVERSION SET
HDC3020 DEVICE TO READ

16ms

|09 ms +0.1ms +02ms +0.3ms +0.4ms +0.5ms
l o 1206 bitAddresa Dislay
T
) Channel 0
READ TEMPERATURE AND %RH LT
VALUES

Read [0x45] + ACK 0x68 + ACK 0x8A + ACK. 0x42 + ACK 0x9B + ACK 0x92 + ACK 0x8D + NAK

y1 Channel 1

I

New
measurement?

NO

\ 4

MCU SLEEP/STANDBY

B 3-1. R KA
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3.2 AzINE

IR R — R S TR FP T BLAE RS HET 10 YCRREBIE 2 BOEAT 1 JCRBE MO 3 FE D50

B0 S B N PLIES *%itqﬁz%mr”%w&r%&% T M &2 Hr ke B AT 75 1 E shill Ak R Sh R AR s R i
Eﬂ o A EARBUR ARG , Al LUK Hi 64 OxOE #11 0x00. K 8sih 8 T i 3 19 [ shill A =, ( HDC3020 %
PaR PR 8-3) J5 , H P N2 LL—EU i 18] [R] B & H Ay 2405 OXEO 0x00 , DA I FE AR S 4 P il e o

HDC3xxx INIT h
(after POR) o1- 10am

Write MSB value to device
Auto Measurement Mode - Value
based on frequency rate
Write LSB value to device
Based on measurement duration 1 Channel 1

¢ ® 12C-5DA

START CONVERSION
SET HDC3020 DEVICE TO READ

0 Channel 0

® 12c-scL

Write [0x45] + ACK 0x21 + ACK 0x30 + ACK

¢ - +0.5ms +0.6ms 0.7 ms +0.8ms

Wait 0. 12C 8-bit Address Display Setup Write to [0xBA] + ACK 0xEO + ACK 0x00 + ACK.

Typically 15 mSec for highest
measurement duration ) Channel 0

L @ 12C-SCL
Read Temperature and Humidity 1 Channel 1 -
values from register EO00 ® 126-50A —‘

L
13:20ms

READ TEMPERATURE AND %RH
VALUES

Stop auto-
measure?

YES

+0.1ms +0.2ms +0.3ms +0.ams +0.5ms +0.6ms

Setup Read to [0x8B] + ACK| 0x69 + ACK 0x61 + ACK 0x9D + ACK 0x96 + ACK. 0x8B + ACK 0x06 + NAK

Read [0x45] + ACK. 0x69 + ACK 0x61 + ACK 0x3D + ACK 0x36 + ACK 0x8B + ACK 0x06 + NAK

Write 0x30 to device (MSB)
Write 0x93 to device (LSB)

Device returns to Trigger on Demand

)

MCU
SLEEP/STNDBY
& 3-2. B3I EREKXHRER
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3.3 %} CRC #474n#2

TR TUARKS: (CRC) THE A HI T B M Z & R G & .. £ N8R4 8 2 CRC K CRC
BEAE K. % CRC M TR M EE K 2 DN A . A BRI A, R REAE AT WIS 2 BT A% ) a7 47

% 3-1. HDC3x CRC @t

Bk B

A e CRC-8 / NRSC-5

T 8 fir

ARG B PEIGE RPN €

Z i 0x31 (x8+ x5+ x4 + 1)
IR OxFF

1 0xABAB [f] CRC A 0x72

3.3.1 CRC C {15
DL ACHD A B4R T AT )y HDC3x 2e -4 ik C 1E = 1Y 8 f7 CRC ARiL.

#include <stdio.h>
unsigned char crcHDC3 (unsigned char msg[], int msglen) {
unsigned char crc = OXFF;
for (int byte = 0; byte < msglen; byte++) {
crc A= msg[byte];
for (int bit = 0; bit < 8; bit++) {
if (crc & 0x80)
crc = (crc << 1) A 0x31;
else
crc = (crc << 1);

}
}
return crc;

void main(int argc, char *argv[]) {
unsigned char msg[20];
int msglen = (argc > 1) ? (argc - 1) : 2;
msg[0] = OxAB;
msg[1] = OxCD;
for (int i = 1; i < argc; i++) {
sscanf(argv[i], "%X", &msg[i-1]1);

printf("crc" 0x%x\n", crcHDC3(msg, msglen));
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13 TEXAS
INSTRUMENTS
www.ti.com.cn X HDC3020 #1742

3.4 BRE5 R

—IRIE N RS SRR E MR S LU . X REE | S LS ISR . BRSO SE
fF, XS RIS R HE T . (USRS T, HDC3020 4 i B2 43 BT 1 B AT AT k4, i vy LA 4k
SR IO R | A IR

E- s
HDC3020 A e HAEAEREE AT b . IR FE TARVEHTA 10% % 90% RH ( dE&tE4: ) |, IREETGHDA
-20°C % 70°C. 7E xSyt FEl (15 B0 T KB [A1I2 4T 7T e 2 (6 AR BRas U A2k, IR RS .
et v S T AT R B EUE A R RE N IR, IR H TR L B R .

HDC3 #2fft 7 — R E R A | izl DUARSE B ARR UL R & B Zh 3, (AT INAA SR8 A et . Lt
FROEMI RN (B ) N 35.92Q , e KHIFH ( BARZh ) N 1996 Q o W] UIARYE T HACE ML E , HE
LR AN 3-2 ik

ISR TR ST LR EAE 1.62V 2 5.5V Z[a]. eSS TH BRI TA R, PO — L6 47 Ja W] B 7 22 5 i D 2
B2 I B A REAE K 7 28 A o VORI AT =) 7T CAE R 2R ) 77 /d s P8 v AR 3 o PRI AR AR Ja) AR AR B
FIKECE 25% 2 100% Z I3 E 0 W E AT RAE. ) 208 SARA 17 ZAR Y I A 38 e Bk iH5 CRC 4%
HGNEE

FEARFH LD RERT | AR IR BRI B & B ke T B e A (DP) JF% HZE. WiAlRBERE S DP LUN |, W8 T4
WP, AR TSR DP BLE , JFaT BUS RTINS . H P IE T EARI A ALERT fart | 24 a5 08 00 il B2
A %RH ACF I il A izt . IR AT RERR 2 Lor b, A BIER| T8, B IEF AT DLAER s R
AR NIE. 2 %RH BAGAR] (BT ) 0% , BEJE ATLASCPIINAGS | DULSS R AR oR. SR ST RER 221
el RN ECRE S AR AT, DU IR SR R IEF TR |, e 2 EF R a8 F LU TR,

HZH A 3-3 TR FRC B A S AT -
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13 TEXAS
INSTRUMENTS

X1 HDC3020 #1742 www.ti.com.cn

HDC3xxx INIT
(after POR)
SET HDC3020 DEVICE TO WRITE

Write 0x30 to device (MSB value)
Write 0x6E to device (LSB value)
Enter Heater configuration modes

Write 0xMSB value to device
Write OxLSB value to device
Write CRC value to device
Select appropriate heater config

Write 0x30 to device (MSB value)
Write 0x6D to device (LSB value)
Enable Heater

Optional:
Enable trigger on demand mode to
monitor the humidity measurements

Condensation removed?
%RH reading <1%RH || heater
time >5 mins

YES

Write 0x30 to device (MSB value)
Write 0x6D to device (LSB value)
Disable Heater

& 3-3. B THERTEE

S IR 2 S AR B A% RS IR T K R 7 28 5, (B TIE R BRAT IS 4. BB RIS e (I RAFAE )
HO T BER I AR IR AR I HE R VE T T RE S BURAS . WORERAF DTS R st i i th BLERAS | 15 2 Il W i iR 22

Rems

E]J_B/\O
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13 TEXAS
INSTRUMENTS
www.ti.com.cn X/ HDC3020 #1742

3.5 W IRERIE

(A% R ZE AL AL SIE T AR SRR HEATRHE |, JFAR IR 1A 1 5 AL B A 24 sl i Qe it B AR A i A SR A 8RS o 7 —
SeRESLN |, SFRONHE TN E A I P Al i A BN T K A I 7RSI )0 9 A SR AR AT
R AN (BN, 0 HCEEATHERE ) AT LA B A A 2R A T M B E TS Y DL T T A RS, HAER 2
B, RIS At G R IR A SR . SR IR R B Bt |, SIAME T EHAR N B o K&
(RIS TR R SR AR B (K R G B IR R E WAL G R 5 MBI RIERS | A D) 5 22 4K — B o 7 SRR
IEHERIREE . BURERT UAREARBA | JF AT BEAT BT 2™ s (R A5 P 75

KA R IE HDC3020 Htit B2 # Jir 7 (B L BE T AU AN A R o (A% 1R 22 R IE SV m] LK a3k
ITIHE | FFRR I %A PR AR BEAS 22 Bl ki Ge AT fr A% IR AR RS

UETREN Z R IS H i A . EIZSESEIEATJa , RIP AT BAAREE DUIT s AR AT AR AORIS AT 23 4F . BEThRE
AR IR R 23

UERACK ] P BRI FAES AR BRZIEAS o [ P BIRE B0 fi i T LU I 2 A0 5 QP AR AT —FhoRSEBL , wT B £ 197
ANOUFBEZERBTHNA . Hl% s A s AE BB R AL (POR) I AL . SEBLRIRAYIT T AN S vk
SE , RIS BT BARRI T o BUR RG] A 1 3 v Wi i A M HE B RE RO AT TP 7T DRSS 5 2 k817
Fik. A, TIEWEFIBIT —IIZEDE , S RRCMEE a1 52 IR E AL 22 i 5 R iz AT — IR

W AHE S A A B AT IT IR UL 58 T S i il BE o AE3X T T, AN [ 3 B R0 Af R 2 0 v 1tk e 2 A —
SE M. 1] 3-4 A4 TR AE HDC a3 ESEBLIAS A A /e R0 A7 D) K EVM AR J& R SEAR A H i
RV AT AT A% IR ZE R IE S k. AR, WA )/ A AR B LB FRIARE ST, M7 2R15 2 1 s it A REdRAT It
. et HRA 125°C @RI , (H—2A R IIE SR T R . B0 R TSI rES EAi R T
BRI EIR A (WEIRESRBAYIN ) SRS R ((WRATRE ) RIREUR R4

& 3-4. [RHRB]

HDC3020s fin#vis Dh A 35 B o] LEEAT € Lo FIP AT DURYE B TAERS . AR MR R IE SR Dh R e E.
I B W A B A BRI AE . 38 3-2 J@on 1 i iR — S LT =R v B A S BRI AL T AE . AR T 55
BEONARECE. | A ZUE A B RO PR R TR

R 3-2. HEKMARECE

INRSETIRBE | InfhR7 EEA | CRC Dngs s B e | JUAE AE RE JRE
RFG (2) 3.3V VDC ifffj 3.3V VDC i |5V VDC Fff{jH |5V VDC B Hjzh
HIE (A) O (W) 7t (A) % (W)
25% 0x009F 0x96 150.35 21.95 mA 72.43mW 33.26 mA 166.29mW
50% Ox03FF 0x00 71.04911037  |46.45 mA 153.27mW 70.38 mA 351.87mW
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13 TEXAS

INSTRUMENTS
X1 HDC3020 #1740 #2 www.ti.com.cn
F 3-2. HEEIMASEEE (continued)
INFARTIREE | stk |CRC IR SRR | SR HRE HRME LRI
v (Q) 3.3V VDC K |3.3V VDC K} |5V VDC Bf . |5V VDC BT
B (A) ThE (W) i (A) % (W)
100% OX3FFF 0x06 35.92 91.89 mA 303.22mW 139.22 mA 696.1mW

JS2 24 TR PR R B AT AR AR (LUT) SROyIX L8 g8 BT IE W AORR FE A% o TI 3R AL T ISR R LUT , Hp—A4vg
WAT R LUT AT DAEER R RS 53— B R AT AEAR TR R IR B o IX L RAK (1R i 2 242 o R P AT
FEALELE ( Billn : TE1007H ) Almiks SR AR S (il @ %8t ) B2100 , JFHIHES 7 IR K E 2
SIS BNE WA MR T = s . F— R 3-2 i3t T 10% % 45%RH A1 15°C % 30°C i il N IF1E .

3-5 /M4 TAEMIZ LUT e 2P PR 1847 BUSRIE 5 SRAT RO 2 (B 2 I UM A v ok 26 RS IE AR ZE ) (i A2 1
] DA PR S 2 4745 ROKE U s BT B2 8. 2 MRE R , WS R,
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13 TEXAS

INSTRUMENTS

www.ti.com.cn

X} HDC3020 JE{74iFe

—P] Read Temp and %RH

( Start HD3020 offset correction >

Measure Temp and %RH (one shot) and store
these values as initial conditions

v

Retrieve cut off temperature from Look Up
Table based on initial conditions

v

Turn Heater on

v

v

Calculate heat rise
(Current temperature — initial temeprature)

Is heat rise 2 cutoff
temperature

YES

v

Store %RH as the offset

A

Turn Heater off

v

Calculate offset code and CRC

v

Write device offset to the offset register

Return to normal sensing operation

B 3-5. Rt RERIERERREE

T] AR IEH TAR IR BN P72 50, Skisir ks, M mBlZUGEL. MmB BRI, 2T ER
RIEFREA B T FRRIRZE . BB SAEBFHAT IR BAT WAL . FEBRBOME R SRS | 1222 M T Phik
EMTIMATHRBOHRE AT M E . K 3-6 s T, PR TR LUT SR T, BUR %
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Xf HDC3020 174

13 TEXAS
INSTRUMENTS

www.ti.com.cn

M S A7 PR LA Al 2K 3-6 T, Rx (55— 41 ) RO INAE 8 s il 4 1HI AR IR E %RH BE M. CX

(17 ) Roninihds

[ NS

BT HI

A AR IR -

N 7T PIDNAT R EHER .

flE X AR TR .

co J1s5C I c1/21c I c2/2s5¢C a3 /30C
RO / 60%RH 54 55 56 59
R1 /55%RH 52 54 56 59
||£z / 50%R|-| 49.5 I 50 | 53 59
R3 / 45%RH 49.5 50 50 55
R4 /40%RH 47 48.5 48.5 51
RS /35%RH 47 47 47 47
R6 /30%RH 47 45 45 45
R7 / 25%RH 47 45 42 43
R8 / 20%RH 425 40 40 40
Cutoff temperature

target achieved
(from heat rise)

Temperature
achieved

UNCD Cam ETH D

LAMBIENT TEMP :2

AMBIENT HUMIDITY :

Caltulaied Tndexes .

Humidity Index :3

Tenperature Index :2
Look up table value {in
34.87,13.17,48.67.13.17
.39.96.18.26,47.

41
5.3

A 3-6. &EIRRK (LUT) =4

R A&

B4 QFFSET CORRECTION

Active
calculation
of
temperature
slope

%RH offset to
apply, for this
particular
device

Cutoff temperature
Target
(from heat rise)

(A R E A AL S SRAULD 1 AR AR (R K R Ak g, T B
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

X} HDC3020 #7174 FF

3.5.1 XAERKRE REZR IR

ZHRIRCE MR RAE B Bt . i3RI 17.2mm x 23.9mm (677mil x 942mil) , & JEE AN 1.6mm
(62mil). ZFEHRAE DUT B9&E— &GN E (24108 1.4mm B8 55mil ) |, BIiZA6 R AR & & T 5AE s i
ZERIEH L. 1Z$BHCKH Rogers RO4350B HA ( 1MdE FR4 ) il Bk, 138 FARE: TGRSR | (HIZERVRE A
ARG IR, AR DN R . A, BT A IR O 2R R SRR SR, X FEUE T
AR — LA SO T Bk SR - AR B T 5 A FREE AR, LA O F B AR AN 22 KR

.

SCL

[iF]

cn
E=
L
L
e
14
-]
—
=
L
=

& 3-7. HDC3020 iRk

[EXT
P

4 3-3 fidk 3-4 JEon T HDC3020 fEb M &k . LUT &fEH] 30 4> HDC3020 #3F2:pkff) , JF4E 15°C = 30°C
Z A 5°C gt LA JLAE 10% RH 2 45% RH Z [ 2.5% RH Ayt AT Tl SbAbi A 21 3.3V Hl
SV kM NAE , JF AR DR B E NISAT. rad P E TAB SN, FEE R NIRRT S BT i 5

THT

& 3-3. BIRTE 3.3V B MR & TR XM T T FERE (LUT)
R [°C] 15 20 25 30
%RH
10 32.99248 30.94213 31.77977 31.92152
12.5 34.57237 32.34282 33.92634 34.64464
15 36.35748 34.06128 36.43301 37.84657
17.5 38.29194 36.10141 38.93244 40.86322
20 40.32502 38.1553 41.43969 43.36861
22.5 42.32662 40.32751 43.56603 45.46563
25 44.12985 42.3089 45.44633 46.89262
27.5 45.68952 44.20545 46.94305 47.7198
30 47.13836 45.81257 48.01137 48.39375
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13 TEXAS
INSTRUMENTS

X1 HDC3020 #1740 #2 www.ti.com.cn
R 3-3. 8IRAE 3.3V Bm#EE & TR XM T 1247 & IRE (LUT) (continued)

HE [°C] 15 20 25 30

%RH

325 48.32647 47.2488 48.72053 48.77972
35 49.34081 48.5207 49.25917 48.98883
375 49.90921 49.28729 49.61261 49.08352
40 50.28725 49.79383 49.83082 49.05558
42.5 50.62314 50.11981 49.91169 49.05743
45 50.7908 50.33693 49.893 49.05599

K 3-4. 1IRAE SV HINAESIF I RFM TIBITH KERE (LUT)

RH [%]HEE [°C] 15 20 25 30

10 51.8946 50.34679 49.82128 49.10057
12.5 51.90337 50.78616 50.21534 49.50523
15 52.8088 50.78637 50.22602 49.52433
17.5 52.79793 50.7915 50.65976 50.00581
20 54.92752 50.78842 50.67655 50.46326
22.5 56.16217 50.80301 51.10399 52.07121
25 56.1347 51.28634 51.84768 52.80945
27.5 57.28141 51.27524 53.91814 54.60268
30 57.92458 52.56686 54.168 55.72237
32.5 59.45811 54.03698 55.29393 59.11533
35 61.33097 54.98721 56.11429 59.89979
37.5 58.79358 56.00296 57.56867 61.67453
40 59.39689 56.03048 60.44079 63.05386
42.5 59.8415 57.39132 60.17739 64.75773
45 60.73339 58.20351 61.19516 65.86387
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13 TEXAS
INSTRUMENTS
www.ti.com.cn e PN

4 % CHER
2 B AR LR

1. FENAXEE (TI) , HDC302x i i i m i /2 IEIIFE. 05 N0E /2 Al J2 16 I 3=

2. EMAXEE (T1) , HDC302x-Q1 /5428 0.5%RH £ HX1 32 JE AL/ 7 AT 0.19%RH/ 4 K HTEFE . 4s Wipy, i
IRZRIF. 0.1°C J& /& 148485 %

3. TEMNAXES (TI) , MSL 28 F1[A57 47 # 26 137 FH it

4. TEINILES (TV) , (L 1LM2 LR A3 19 17 Jed A 26 137 FH Tt

5 B P seidsx

T o DRI RRAS B DU AT 85 24 i RSAS B TR AN [

Changes from Revision B (August 2022) to Revision C (July 2023) Page
o BSCREBRREM “HDC3 2844 F P 4675 7 TN “HDC302X B P HEFE 7 o 1
. QT T SRS SRR 12
R Q- I B OSSPSR 13
o BN BCEIEELE M 2.7V BN 182V e 15
S 3 T SRS 15
o TETE 3.5 AN T MIll ZE MM EE o 21
Changes from Revision A (August 2022) to Revision B (August 2022) Page
L T 2% KOOSO TSR PRSP ORRRORRORRO 3
B = G ST PRPSR 4
B T T 2.2.1 ettt 5
T L T T 2.2.2 ARttt 7
Changes from Revision * (June 2021) to Revision A (August 2022) Page
o UNINT HDC3021 Al HDC3022 A HR AR A I PT 25 oottt 2
ZHCU873C - JUNE 2021 - REVISED JULY 2023 HDC302x #1715 23

Submit Document Feedback

English Document: SNAU265
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/SNAS778
https://www.ti.com/lit/pdf/SNAS817
https://www.ti.com/lit/pdf/SNAS817
https://www.ti.com/lit/pdf/SPRABY1
https://www.ti.com/lit/pdf/snaa297
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU873
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU873C&partnum=HDC3020
https://www.ti.com/lit/pdf/SNAU265

ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
THREN=RZ T HHEERAD ticom EHAFRARRT FREHRHEMERZFRNAR. T REXEFRATLTERURMAERNER
THEX TIFREAAHERNERREREEFHA.
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