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Legend

I cChemical Contamination

[l Incorrect Measurement Methods
Thermal Effects & Gradients

I RH Drift Over Time

[l Rehydration

[ Physical Effects & Damage

B Environmental Effects

PROTOTYPING
EVAL PCB & SYSTEM STORAGE & PCB & PRODUCTION DEPLOYMENT IN
ON EVM DESIGN SHIPMENT ASSEMBLY TEST END-USE CASE
() »(3) N () >
® (D $©, () (&) +(®)
Outgassing storage/ Incorrect soldering High RH and/or high High RH and/or high
shipping materials materials temp temp
Not enough settling time
g ’ High RH and/or high Conformal coating No RH reference Contaminant
Chemical gas exposure temp contaminates sensor exposure
High RH and/or high Not enough air flow Incorrect reflow UV light exposure
temp profile Not enough settling
time

UV light exposure

Not enough air flow
Sensor is scratched and local heating
or damaged

Contaminant
Skipping rehydration exposure
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Incorrect
Measurement

Thermal

Chemical
Effects &

RH Drift

Contamination Over Time

Methods Gradents

Poor temperature
uniformity in test
chamber

Storing sensors at
high temps and/or
high humidity levels

Not allowing for
enough Temp or
RH settling time

Storing with chemical

contaminants, pink anti-

static materials, or
LDPE materials

Exposing sensor to chemical
contaminants during
application or production

Not evaluating humidity
sensor in a RH chamber
or with a calibrated
reference

Operating at
continuously high
temp and high RH

conditions

PCB hotspots heating
the RH sensor due to
suboptimal layout

Casing or enclosure does

Not rehydrati
ot rehydrating not allow for proper humid

after soldering at Physical damage air flow
all from scratching
the sensor
Using incorrect surface Exposure to UV

rehydration light

procedure

Physical
Effects &
[DETETel)

A 1-2. RH #ZEHE WAREREH

Environmental

Rehydration Effects

RH results are
out-of-spec
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Capacitive RH Sensor

Capacitance changes as the
concentration of gaseous water
molecules change in the environment

Legend
. Centered average
. Up + Down curves
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Excellent Thermal Isolation Thermal Isolation by Cutout Some Thermal Isolation

‘gaocmo
emp. and
| Humidity
pIC3t™ W3

i0C2080E U 3] : 0.031" ER4 —
0.062” FR4 0.062” & 0.031” FR4 0.062” FR4

No Thermal Isolation

l Faster Temp & RH response time, less Slower Temp & RH response time, higher I
average current needed when running average current needed when running
heater heater
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AR o0 RH AR RS R RE ™ A2 B R U |, 5 a2 PR D X 60 YR 2o B2 30 = D7 (NS, BliAE R4k
RIS RE PR RS . EIRKZHIC AR BT AR L | (HIXXT A RH AR ESR UL — D IR =, S A7 A A T
IF] PR B B B

4.2.1 AL ;7 25HEE

EHBE PR RS B Z PR ZNL S, SR it PCB 203 (PCBA) R HIL LA T LA RH SR ZE
Vg -

o BRNA  BET 2 SIEREIEA T RES FEALREEUK , BRI RH L .
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o ASRIE R - BRI R ECRE LE BRI SRR N A E AL A (VOC) 15 %A Eas , BRI T2 RH (Wt
I 2 K AR

o EEBORAD ¢ AR B RO IR B A BB T TR BT RE S AR AR AR I A P SN < R B )
TRFUREE Y, DRI FEARERE A0 ZI08E Gt CRIE IR 2 OARAE AR SRty i B ek b, 75 DU R s AR A 2 )
WEMTEEA, I AN RH B8R 2 250 .

© BT Hi s K B TR G RH ARG | ™ i e . 25 75 R I R M5 RH
FAMREEORH RH fUR 2%

4.2.2 HEw Y - RIELRE
N T HARE B FE P AT IERRALEE | V5B S F A R AN S E F P 45 B R e e 3R] . R RS

. HEIRFF
- EBEIREMNERE PR TS RH £ .
o B :

- A% KM IPC/JEDEC J-STD-020 Axift 4k | I&{H iR 5 260°C.
- PR&IN—RIERE |, BERIR T,

+ A-B-A XX#HHI5
- WRFERL (B T2WEK ), NG LN BRh S

o REED A,
o IR T AR ERAL By, TE R BYME FH BRI
o FEVEPATEHKS , BB TR C R E T THEAE.
. BBENEE
- [ERRIETIEE . VI35 5 1 T B AR o
- WIS EE , RS K.
- IGUEE R ETA MRS T EAL RS (1S MSDS SCRY ) .
- 7~ : Kester R276 ;& HEFA (I RIEVEIEE |, IS5 Tl RH ARS8 2
o B
- e AR R B E AL R R 4 42 VOC AR
- SRYIRBIETE © PCB BT M BA T REM . — SR ERE BRI .
o ERENE
- WK RH AR RE RGN . SO RESTINGIR AN |, FHro AR 1) RH R % .
o PUREGRY :
- DI v RS B 7 T T R AL ER AR SRS
- WERFRE R TR ARk
S
- A E BRI RS R ) SIS YIRS RH I &
o HPRLEE AT RE AR S R . W ORIE B B4 R B E AL S A SRS AR R IZ IR |, PABRE RH /£
TR 52 BN SARAL 225 B 1 AU
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4.2.3 AFELFEHHIE B R
Open Cavity Kapton® Polyimide Tape IP67 ePTFE Membrane/Filter Bottom-Side Sensor

(Removeable) (Permanent)
Gaseous Water Gaseous Water
v 4 .. veées .

Liquid Water ¢ " e Liquid Water & o ° .Po\lutams/ Dust

.
e.*, Pollutants / Dust b »
Gaseous Water & » b o . o “

Polyimide Tape IP67 ePTFE Membrane

D 4 R - . e %
Polymer P ™ Polymer [ 4
v e @ L ) Gaseous Water
L e Y o
Metal Metal Metal Metal Metal

& 4-3. HDC3x KA [F) 334 0
4-3 JEIR T B R s T R4 HDC3021 LU A% IP67 2k istnfa {547 HDC3022 %5 PCBA i 2+ 5] Ak
V5,
TR 255018 PR YR RS S T B AL 2R 5 4

o8P SR R M AT AR A A
« HDC2021 F1 HDC3021 Z 2 a8 H ) i il Pt v s 2= 1) SRR P e e« BT

- 1E SMT S RERRIELRE I I B R348 838 0 52 15 L .
- AL R I TS A B R I
UL
1. fiif] ESD &8 TAH%EE | Rl
2. PWEL AR R , SIEEL A AR, A b DUk G b il A Bgs 3R T R e IR .

T AR RASE B - o T L5481k ( HDC1x. HDC2080. HDC3020. HDC3120 ) Al IP67 7k A Ak
ff#41F ( HDC2022. HDC3022) :

o WERTBEEIVIRE , WHLERZ Y BUE R B F 2Rk R e Kapton ey LRI JEHE .

o HRRIREAREABERE |, BOSIIRES TR SR |, 330 RH S0 HER

4.3 HEFHIHKE

i RH ARG, HK G2 DR ECBUARMND B F K &2 4135 mab R K 7 S5 51 A 2R &9k
PR RH AR RS . BL FEI KR A2 0 (% IS B T 3242 0 RH AR B LR . Bkt D B S 3 RH
B RS 3G IR 7 o

4.3.1 BEE R BHERE

PR A TG AN SR S W R A iR AR BR (B0 [l Bt ) sh T RE R £ Ky R R L RS R &
AT IRAMATHKE , RH ARG RESRIL TR I 71 RH W#% ( JCHZR R MR ) .
K 4-4 (2028 ) Bon 7 IRXAIBIHRT AN RH A% (5200 .

PG JRIZER 2R ANE , Wi R RS MPEREAT S 0% . [ 4-4 R EEZE BoR T AR &R IRE R RH %
Fo
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%RH Error
+DS LIMIT%
Legend .
B unrehydrated HDC > A’RH
[ Rehydrated HDC Setpoint
-DS LIMIT% \/

\/
& 4-4. B/KAX RH KB IRIs2ma 45

4.3.2 FAGFEF

EEAFAT S E N N EIEEIE R KSR |, DUl B L st fe . Bhid skge e iz i 4K RH
T E R IE T SRR AR 1 RH R 2Z80E RH 2% . F/KAMNAE PCB WL B T e il. X2 N 1 % PCB
A T PR A PR Rl T PCB B OB R AL IS B RH AR S . BEE RS TS, FKS s kA4, 3
ELGF RH R B 52 0 A m] T30

LI KA A

+ HDC1x il HDC2x : 20°C % 30°C. 30% RH % 40% RH , ##4: 2 £ 5 Xk

+ HDC302x : 25°C. 50% RH , £;4: 5 /it

« HDC3120 : 25°C. 80% RH , ¥4k 2 K (48 /Ni))

FERSEE L | B AR AR 25°C F1 50%RH FIIA R &4 R |, /B EREs vl e & B K & . 35 2 & iR/A% RH
W (REET 30°C. %RH KT 40%RH ) i}, MHAH RN HKE . BARANHELE | (B2 M FKAER A
W, XA DME RN — R AR @ V. (B, EREVSEEEHWRIOK S 280, Tt RH 2 HEUE I F) i mfe . i@
RS (Flhn , 100°C #tiE 5-12 /N ) Sam 2 sl FAgs | vl DL i A o VR PR B H /K 433 22 I 1500 o

4.4 MR K EFIAFIE

0 P E DR R R AT AT s e AT, B A RS R TT REERf MUK RH A% 28 (K02 B R S,
RH M 7= 2 -

1. ZRHER RH FIG B HE kA% 2

2. FaE B3 iin e A

3. RhEHEtant A

WRBA XL | AT AE 2 B R A A RH RS R iR 22
4.4.1 RH &%

{EH ISO/IEC 17025 Rk RIS HE (Bl , 25 s ) FIZHEDRIGIE RH L. thah | S e R E =
TEAE RH 2548 T iFE RH ARIEES . BT 22 /0 52004 RH ARS8 RH RS EEA 2. Bilan , iy
{378 RH #% 58 £0.5%RH [ HDC3020 , ¥ &t 2 /0 F X F] £0.5%RH 5. R ARTH , E5 TI £
IEF) EVM BHT LSS . QSR A AR TV L |, 155 R A UGERI 5 = 5 s26 = .

4.4.2 BEHTHE BB

ZESEEMARIAEE (B0, SRR BRI S ) AR AAR R E AT R R . ML T, AR HI
W (= N ) Bk X R | IF HAZBIREERRRE . ASRAEAB TP T 51 A iR 3h 5 .

B2 /NT 1°C B LA E 2 A RH (FSHEE ) PN, WAl RS E B EIR 2 . X iR =]
RE S ARG AR OB RS BN e, RN R 24204k T S 20 .1 RH (w8 B B0 — 3.
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www.ti.com.cn RH (RZZH9 5 WAIR — TB FIZENF

WRTIFEAE N RAE R RH %, WS AZAZHI KA, Sedf e/ 3285 TR AR 15 18] adE AT st
X UESREOL , U B ECE I S A B TRE AT . T IRINR 2 AT , S5 IR e 2R E -

WRTCIESAG A, WIAE 12 B A B 6 R Al b e ixAh ey

o R, DMERG A Pl s B G 1F UL RH JE4E
o el DU IRE R E -
o SAMEIAEETE 7 SRR B LU DR IR AR E
o HA/NER O DUE TR e
o AR P3P XU RAE A 23S0, FFER AR EEART RH #9274k
- AR, MR RE BRSNS RGT XU T e 2 PR BREA TR LA RH R A 7= AR TR KIS . 55 A PG A X
J FIAN T AU BRI BE L, DA 5 TR b 5 B A0 5 P M 2R ¢
2 AR AR EWR VWA RS A2, 25w EMT RH =0, G4E PCB. XU M
RH JE#E. AN i 5 B BOA F T4 TR AR A%, 58 B 8 T 6 LS AN 38 A DR, B A B 7K -
SEMEIRR , IF BB 5 Z BT R .

RH & TEMP CONTROLLED TEST SETUP UNCONTROLLED TEST SETUP
Enclosed RH chamber with fan ] .
; — — Test setup is open to changing
Lou:si%u;ier itgt;;Tda;?Laoci::gsi Q air temps, external factors that
—_—
temperature and & stable RH % % can affect RH accuracy
- T <
—_—

v

A

T +RH
REFERENCE

T+RH
REFERENCE

RH SENSOR

B 4-5. 215 ZEHE AR E
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RH 3RZEH9 77 AR — T HIZEE

4.4.3 RELGIIE  BbpE

MAAFA ST P RBE 2 SR TR E R Z . i, SR SR 2 B AR IR R, B TRRA S sy
HAREE |, ATRESIE RS EA A BT RH SEERR R |, BMERBUNAOZESR (B0, HOSFRA m2 J8]
0.2°C AL ) , th 2 S8 RIA 0.8% MALTE RH iR 2. BMELIERS AT IERIET , WRER B RES MR 1F 2
B Pl X2 AR FERE 2 T B0k BRgs AR HESLBR B BUAS A 1) RH 2548, DR S 800 &2 45 AL .

BARFAE I N E RH SR sEil 58 S HIR Y A1 | (HIX B ANBLSL . IR B FE AR 520 RH A& 828 1) #
BURFERSRE . 0, Wit HDC3020 , AR FERSE A £0.1°C. Rt , RH 2 15K AT 45252 246 FE N B4 R
M S 2 0] £0.1°C. XHHFF %RH Z 3 AT £0.4%RH | iZ{E 4T £0.5% A RH 5 TEE N .

Kl 4-6 R T —DMEEEE S RH AR ZERHIORG] . ZIRZELERA RAIIEI T B | AN RS 8 ik
B BAE 2 SAE AT AR AR E I R ZEFEAT (ERMER ) » AOFRRRE , BHRR RH.

WITHOUT FANS WITH FANS
- 2979 2984 29381 - - 2984 2983 2087 - - 3066 | 3071 3068 - - 3071 3072 305N -
2085 2988 2089 2988 2983 2990 2987 2990 29.83 29.89 3070 3071 3070 3072 3070 3071 3070 [N304N 30.71 [ 3072
2992 2990 2992 2993 2995 2996 2996 2996 2995 2996 3070 3067 30.70 3071 3070 30740 3072 3070 30.71
- 2995 2096 2993 - - 3004 3004 3005 - - 3071 3071 30869 - - 30750 3073 3072 -
R
- 5190 51.89 ) - 5191 5182 5173 - - 5167 5164 - - 5163 5148 5145 -
5177 5176 5177 5176 5164 5172 5160 5166 5165 5165 5175 5171 5175 5166 5160 5168 5154 5158 5159 5162
5168 5166 5166 5159 5145 5141 5143 5160 5153 5160 5171 5175 5168 5148 5164 5166 5159 5170 5163 51.70
- 5161 5154 5152 - - 5131 5128 5120 - - 5181 5185 5189 - - 5158 5156 5152

. . ; B i Temperature differential i i i
Temperature differential between Resulting RH differential betwegn lowest and highest bgv(\e/zlélrt:?gwi':t(zgzrﬁrtﬁst

lowest and highest spots = 0.26°C ————* Abetween lowest and ts = 0.09°C ts = o 9

highest spots = -0.92% spots = 0. spots = -0.56%

A 4-6. {5 5F = #ih B
NT R R AR HEEE

o CRHRIERA B AR W RESEIL RH RHENALE

o RIS PURHR AR R AT B SR AR

o AE P PR KU e A SR A AR B 8 511

o CRHBIRES SN TIRBRBON <1 miso USRS e 00 XU TR A RESKBLIR A, HPRE XU 8B A I8 8 A TR (4
RrE, DLIBEG R B R A -

K 4-7 s 1 RIS SRR PR 0 A AR A ) XU B

RH Test Moving
Chamber Thermal Air
—
Humid
Chamber Ain / _——
Fan  —|
el [ 9 [ %RrH
/ / / Reference

RH Sensorz MB \

& 4-7. ES U EEASERFRR =

4.4.4 EiEpt e

ARG [E 2 FE 54T RH DB R, 2 5 A MM B 0 0 R R A A8 B0 € R RO FRBEINT T o 75 IF 1) BRI 2 K/
Wi REREE (R PR B BELJE ) AT RS EEI 5o AR INKEAEEE | P85 RH AT RESAE M BRI 4R 23045
T FE AN 88 A1 2 18] 7 A AR B R P RN 00 22

I, WERZ AT A R | QA RERIREET | 20 2B %RH A€ A Iy & B A
FEAMBEEZ AR, 2 20 208hiE % FE %RH ARG AE TR, RN A2 RH RS ERE T K28
MBI AIHSE RH BUE R
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EWMRRERFY

1. BRI W T P RH KT (20 - 50%) PLBEG Ak . 1R B Fa e B Eh#E £0.1°C LA
Wo WRAERFEFIARE , XATREFRE LA,

2. BETRREERE REREE , AR RH WM. IEMGKMCRGE , Bk RH @ % 7T LATEKZ) 20 7080y Fa
EFPFNTE £0.2% RH K.

TR W] ( LR B Z MR E ) |, #UL A0 B R R e R AR . BRSNS RH BE
£120 £ 30 /reh VRN R AP RS UE | (BSEPRiARE R ) AT G2 FTANE |, MBS 36 3E T HhA

ER  ERIREKTE (RH>70%) T, Bl fe b i L B as 5% 25 BR 1 8 BT 75 (10 55 R I 1) o I (] 8 5 T3 1Y)
RH K2 S80S FEWRIE | I H L RS FE A IR A 2= 4 B i 0 I RH RS« A T e KRR AR XU | 76 7
RH 7K~F T i S AN e sk 30 434 .
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4.5 fE A Ab T

AT AN AL BEOT TR B A7 it A i A P R RH AR A B OC L B A IER A6 AF . AN G A%
FHBFBAE AL B L P ) ) PR A R T e 2 S BUR Z

4.5.1 1318 E R E F1F

TEABTE R E ] AR RS I s BAE F iy, AN BB E AT . RH A5 KRS N AR 7E I B 6 R B . IR 20 -
30°C. IB/¥ 30 - 50% RH Hfa it . KA 25T >70% RH 44F F o6 S 808 B 1 RH (R aiits. ™
HEFE (H , 85°CI85% RH ) £ SEUA Al Wi 1) 1tk BE T 14

BN EE RGP IKE |, 7 100°C F1 <5% RH HI4/F NHEAL RS 5 - 10 /N, SR IRIESUE R KA. 4
Ve B T 22K RH SR a5 Yeszm | (B IR S REs R .

4.5.2 AR

W LE T LSS ARL | Bk (IR | BB )RS LDPE (R E R OIE ) Mkl | TRe SR
VOC , ‘BAI1& A% RH AL RS RS B . X Eey5 Yl it & SBURB BIE 25 1R % |, BARRGR TR ENEA., WREM
Fraemtial, s FR RS a B E T (o EIEALE ) BB G (i) , MAPRIK RH MR RE. RH &K
BN S ATATRE B AR AL 220 AT TROLE — 2 B FL B I AF

TGRS S b Al 25 ) 10 4 B AL B i AR AR S i . T 20 /LDPE (Rl

K 4-8 JE7n T — S G BN B W Lk B | 22 IER e AT 5AE TI RH A% 2% — i A .

W

&l 4-8. # iRl
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4.5.3 MSL %55 RH 6B A F4HKF ?

AP 2 PR LIV RS MSL 4. MSL iR | R IEREasg | 4550 P I 7E 2 S AT
174%1C. % 4-1 JE75 T A MSL 451,

* 4-1.30°C THITL) ERF

MSL ZE (A5 fir AAXHEE
1 KR 85% RH
2 14
2a 4 4
168 /it
4 72 /NI 60% RH
5 48 /it
5a 24 /NS
6 fEFRTHLEE | FRTERRZE b BT BT 8] A AT [ e A5

TH i) RH ARG MSL-1 | B T LS (o BB T RUAE R E Bl | TS & OmapLo St i
MSL 5201035 BB B RErE | TR BRI .

B, FALRERAE 30°C /185% RH % 4F T2 —F ] LMRFFE R & |, (H TBRBAEKEYT , RH K.
R, A2 3e A Ak 7E B MSL 2528 i H 74 (20°C - 30°C). BT ( 30%RH % 50%RH ) (35,

HxMSL MHEZER | 1S  MSL Z28 151712 # 26.
4.5.4 4 PR
HDC302x #41H F 1a R VEAIAN 21 7 At A Ab 3 45 5 R )

FRACEL (Bildn , B TR MR EER A ) AT RE 2 P EUR AT R IHLIBUR . RPTRERE I A2 . IR AR At
BT, T S e A o . MR AR RH AR RGN 2 2 38 0 s e

4.6 b5

A2 2 4 e ) 0 (O R S0 R 3 A S 0 B T A DA o 05 Y T R 1 A P i R e 4 P v (04T 4]
BB R AR, DRI AT REME LA FIAI AR . (R4 RH A5 38 6 52 40 3575 Yo B M X B AR IR AR S BT X R i R AR . AR
IMBA TS YT R0 RH A5 JRES . SO0 Rl 10 1) 35 L5 B8 DL % 35 e % A I T b

4.6.1 #Z/5 28117809 RH }5/&

RH & 3 S0 245 e fry i) 7 B e T J LA S R 25

o T R iR

o BRFRAURFS R AR

o TSRIMEEE S IR

o (ERIRRETE - RH {4 4%

W2 SR AT R 2 M L SR B IR 2 IR IR 2 67 RH WA AI/EUE . ARE FOR PRI ER | 1R 22 (R B A M R AR
I HATRERTY , WA BEANHT I . HDC3x a1 HiaFa 26 2.2 it 1 7 Bkt S A 22 i AE R R B3R

flhn , K1) 5 5 TR 0 B A IR K 22 73X HDC302x R4 HHLIE RH (s , Hififl RH A% A A4 0
o ARG HEAR VR T, RHCB MRt |, X AT REJT 4G H B RURA) RH 7K (8% 4E 30%RH /&
fi) B, EARERTZ B EN SRR R 2.

G LR A WSS, Bl , USSR RS R AW WA BE , AT BHS KA T IF 2
REVHIRI A EL (e ). HTRESRNMNETS ¢ MOCRHRAZML , ISRATRES FE RH SEAHER .

I A5 A 15 QDU E R R S TS . X F] RE WAL INZR Sl UK A0 7, ISR S RIS A
HUH AL
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€ 4-9 R T S5 R R AT B0 25 4end RH KR 4. e R R s g, o
R T A R R T SR,

€contaminated

€uncontaminated ®.® @‘@ @g(@

Sensing

€ i A
o contaminated Sensing

Sensing

polymer

Electric field Electric field polymer
between capacitor between capacitor

Electric field
between capacitor

Package body Package body Package body
No Chemical Contamination Gaseous Chemical Contamination Solid Chemical Contamination
€uncontaminated # Econtaminated Euncontaminated # Econtaminated

B 4-9. HITALLAIE RN KR TIIRAY

4.6.2 tLZ)TRYTTLH LR DTG 2
N T AL SETS B TR |, T AE A RIS AT A A AR AN D R AT AT A
TE 4k 2275 el Be itk N RH A& 38 i Ar B A7 s, 3 AR 1)@t
o HHIERIEEE
Goid P IE B B SR 2 B N IRTR B BN S 1 R A7) 2
FE B AEAR RS I A T B 25 B 7 ol e B AR T Vs 771 2
~ JETRH T BRI GRS T i A S AR i A 2
- SE= BN I | AR T 2R PLT R T R ANl .
o MR EBRHKE :
- EMRECE K AR | MRS R B 228 T P ) O R 20 2
- DRI BT 2 B I SALIE TS ) ?
o RETFERIALER
- AR R B AEABAE A e R VOC Ryt kBl LDPE 48 2
- fEEA RS AN SRS SR (L E S e ] ) ?
. BTN :
- RIS R ETE TS TMLIE s 2 A 2
- fEEENAY, EREREE T EAEHTEE L ?
- RN LRSS BRI VOC 1 Ly Mikissr ?
HARAE P2 IR R S Yl n] AAS B g, (HIn B R TR . HUE . IE SRR IR RS S i T AT RE S A T
By, AR RRIETKE . WS H T i5 G 2h il B G AR A R T .
4.6.3 WEZ)TRMIENT : S
HEAT ML J A T ZeBR 0 RH RS FE B K 7> B4 AR B Y. X RO RA R, RENEREIRE T |, RS 5
BBV TR FE 2380, IX R RE L 2ET5 B 25 B FE A5 DOk . m] DA A 48 sl B e 05 b 58 it
(ST 4.7.3 TR AR HES ), AT DAZEANER I 32 P AR itk AT .
B SEIAE R BRTE 100°C 1 <5%RH &4 R 5 2 10 /M, AR EHFE RH K RE . 208 T1 1Y RH & 1888 3k

PER A ML, PR RFELR [ AT KGE 10 /M. g e |, IRIE R I E K& RH RS, DAk R sk
U PRI 22 i R R T B ARG PEERAS o A RAE OB AN K & R RIS TS 70 10 RH S EEBGE |, WHATHSM RS
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13 TEXAS

INSTRUMENTS
www.ti.com.cn RH RZEH9 5 WA — TRy FIZEAE

BT HE S A AT e . OB R A E B AL 225 BRI DL N HEAT , RO IR W) RE 2 It — A5 el
. EALE (EIFARITE ) FAELAIS RO OLT | Mok T DL s 4L 51E 1 RH 224k

4.6.4 AL ZITRITEEN © TEH

AT RH ARG — MR , s+ E A R PAT . EOERINZR G4 _F AT [ R s i s 4
FIEOL AR ; IBETCVERR 22 UMT5 e, BNy VOC. 1 4-10 M 17 S £ A4 7 J el SR 5 P 4 Tt
o FRNIEE M RBIR RH ARG RIS | PIA LR HAR SRR 15—

T BT AR AR T DL RS BR VTR RO 2205 e, (B BT TR e bR B A R R R g AT, %
SEES TR A XS, 2 2 3 o 2 224 30 e I 58 SR A S DA KL 2 i R 15 S B RHOREFEIR 22, DUEAE AR 7 Bl &
FHIASE H 38E G 1 2 A 2 it o

Cotton swab lightly soaked
in distilled water

Contaminant deposited
on sensor surface / Gently wipe off surface
I . contaminants from polymer
Polymer
2N
Metal Metal

& 4-10. HDC F3hi5 5l

LAUN PRI A T 22 4t RH AR RS I RSP

PIME A AE WA, B PCB JH e el I «

FIMRAS A& /K R R . RS SRR (B AN 2R 7K

B IRE RH RS R A BT . 8 Sl i A SR S Y B, R Re i s

il R A 50 5 B R KC

BRI B SRR T, 75 U] BE B PCB b 2E U %

A5 P S T 0 G P s 4 2 T IR A S

DI PR S Al , TROR B RIIR Bl AT BE S AR A AR AR I S B AF T T HEK , JCHRAE AR SF IR AR £ ) 1
IS

o EHEMBMEARIESY) , FFWGRE LR TR E KGR,

4.6.5 BEHZITRIGEN : S 58 &t

HRFEBCTHEDRYT RH A% IEES %o 52 [ AT S SR mi 7 T A 45 38 R BV E I o R A SRS T LA I 1 EL P R R A
B, Bl mE AT 0, A B BGE P KL TSI AR . FEANTETT ALK In— AL pE R (Bl
Bk ME PTFE ) FIRBLASMAOORY . (B2 | AMTETikB ok B U2 R TS 3, RO AR AR 75 BN 2 R 1l A
R A R A IR R B

4.6.6 B /TR | ATEFE

TI R 2AR RH AL ES IC | M998 74k i 2 B A ORY DhRE. BB =AU HDC3x2x RFIITAG , A SR
PR 25 G DL K 85°C/85% RH %5 1 /) 4% A4 (1 2 1
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13 TEXAS

INSTRUMENTS
RH RZZH9 5 LRI — TRB FIZENE www.ti.com.cn
* HDC2021 1 HDC3021 : ] Fils 7 nf [ 2= SR ML ey, F TAEHE DR (60 PCB SRR RE ) iR

PR IR AR T
+ HDC2022 1 HDC3022 : Fii % Al &) IP67 ZLii/kKPE PTFE JEME | Al AL Ias iRt pers | [ sz k. KA
PCB J&¥EM (B 5 VOC ) IS . AL PTFE BEXHRARIGE 100nm H50RL R It I 25 ik 3 99.99% o

BN 1PET JEMR A a1 7] A B IEA R BRAR AN, (HEAIA SRS G, OB AT A A f s
MITrF. PERRA] RESUS ROE R RH WS (], (0N 1 SER AL R A7 a TS sl SE 0k | XA 08 % ] DA 32

Ty 5 it 2 B A ORI . fE RH AR SRS . AR AT AR |, IR ARG 5 4 250 Ge 0 B A 0 e He i
FREI,
4.6.7 FEMFITREITN  HAELRFET

A BRI I Ity 7 ) RH ARSI ( iR AR I IY , B2 42 T 4.2.3 tP i B FahIGHT ), Rt mr
i PS5 Ay 55 b W ORAE AR RE I B 5 — 20 22k RH AR IR, DL PR [BIRFIR A RIAL 25 it B 2 1
R

4.7 317 %M - DL

HIE P28 RH A% IR I R AE i BRI R vh P AR AR TR 22 | LIRSS A B v e S EORS B2 ) B, o il 2 I 1k
AR KN . ERSE S A P A AR A RN ) PRI 2R T RE 2 AR RH RS RZ o 3t mT LA A A R e A 2 e it
BUJE T ORI A2 A SR B I P RH iR 2%

4.7.1 F3 RH f5 /2 1REHIHIZHE1F

I ) B8 A2 iR S N SR IR RH RZE |, I8 ROV IE M A3 R % . AT | A A 58 FE AR (R 2
Al & 2 B K-S BCE I PER) 0 RH s FI i R %2 . FRe: BRI m ¥R 5e (64 85°C/85% RH [y ) #¢
S FBUKAME RHRZE. fEXMEOLT , KD AT RESAE R S WA NS T AR A R B A RS DI
AR RE

RH A& IRE5 M5 J0E & M T AR BT . W RAR AR R T B4 BBk, RH SR B 3 0% , JF HAERR &
K> AT ELANERR o B A P Py RSN AAES s P IE Id 28  A s _E BS AORTE BIR

RPN 3 3 RH SR
© ' RH B, orinik — mERIE RH 6ifg , DL it 2 MK Z8 URFe il 28 & 22 B m vl e A 9 1E

RH 143355755

* & RH FTHI@EEESE — A RH WL , DL BT R AP B K il ge H B 71 RH 38 25 W A%

© EIEATE RH 25 ( f40 , 85°C RHI85%RH ) — ANl {1 RH fw#s F1IE RH #2352 |, X & RO R &
W2 BT R 7K 206 5 RH 258 e EAL B N o

o R AR IE 7R kE — (LR B I R E 0%RH |, 4R 5 FE TR AS 7K 4% 52 PH RS R 35 7K 78 558 A6 B8 & M ik
ToiEHER A RH.

4.7.2 RH B ZER R LR &1

o T K i 1) 5 52 T TR W T DA R A e TR 1 25 B SR 0 IE RH A% |, BUE AT 20 R RH g . B2, XIEH FEM
RGP AR RS | XTI N R A YIS bR . R UNAGR AL T —F B R RN 7. SR, TR A&
W, RE R MAEER G E IR T MR b5 st , DL KRR B2 Hhs /b 5 35 1WAl
VR R YTV 7 W 1 O o I £ 07 = 2 ]2 ol B8 O N N P 0 T N T AN R N DR 8 2 e <

IP67 2 i1 Bea% ({5140 HDC2022 5 HDC3022 ) , LA 1kt /K MUk 35 4t o

B AP 1) % % TV S A IR A B 5 1) RH S mAe bk &, 15 4% B3 26 b i i@ I B K A & i gs . HDC2x
A1 HDC302x £ %1%tk RH (£ &% HA WAL RH s 5774 |, P R IR RH fwfs | W a) DLAE AL %
B AT RO

4.7.3 EHERYIH A

AT DU 4R s e 28 8 B BRI 2 2K 4y, TS MR G iR RH AR RS HEAT AN LR . s T T
TEE R I P RH KSR | JHB7 (/W BRI 22 T b At . 7R (R e % DA 3V BB 5 4 fEL g Sk s fit
L, DU RS N as L0 Bh | SRR RH FE . AR RThER NS | B nl fE45 @ d s J5 T Sl
BRRETE. BN SRR INAESAR] 100°C. A THERMMAESHIT RH BERIE |, 5% B LN fEERE -

20 Lt it RH 16628 79 RH #5210 ZHCAFX6 - OCTOBER 2025
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13 TEXAS
INSTRUMENTS

www.ti.com.cn RH (RZZH9 5 WAIR — TB FIZENF

T Dy 2 R IS, DUME RH (2R E5A 3] 100°C (3l H 2 3.3V VDD R KII%E ) .

2. (ERZCRFEE TIBATIMAGRED 1 08, 52 5 408 (BE A I A 0 RH 324, MR RH S8k =
2%-3%RH LT ) .

3. NS, SR 1-5 S EET A (BRI RO S B SR R A ) .

O E RH JEIPAG RH RS | iRE & E R D% 14,

5. EHIEG D 1-4 , Biih RH RS E 0 B FRAE . SRR AT B 380 RH R & LR A B8 2644,

AR BRI R G | T AT SE 5

—_

&

TINFR A RE LA U6 S BB P AT RAL | 1% BN 5 B 2% A A E e B EL . PCB BLTH2 M A28 2
o K EEERIFRAEAR AR N7 MR R B U B BB AR R B KA YR ARG R AR . N 7 eE
e, WEH R E AL EES T B S A PCB (< 32 mil) 8t PCB. 51 NAE D) (4 AR B (R R IR
B

A5 PR N A B S 7 BRI o AE ISR BOE IR S IR A A, I THREEIRIE BT, RH EECk A ERS , 33 RH
BHCFRES] 0%RH. AN, A IHFER IR E R 2. il , HDC3020 £4: Ty 2 In#JH ) il AE 3.3V T iH#E
Rk 112mA L. ERMAtE RS, XA RS IREIEM . Bt A AU E NG IR 5 R G TR R
JCHRAEFF SRR AR . IS ICTET W BR 0 RH A%, DX 5 S0 SR 22 1) i DAL A il 28 %
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RH 3RZEH9 77 AR — T I

I
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INSTRUMENTS

www.ti.com.cn

4.8 RH B EARFER

N T B RH RS RE R RISRUE , AT LG B 4-11 oh s IR K. 28151 5 H 7 58 i T 0isE
mIRZE ) SRRl .
i A DRI I A A AR B KT R T IR R AL RH %72 WRRZER B IHJE T 5429

( 1IEfwA% . S A% i

FEAE FHUREAE B 2 i
AL P LR AR A D 1 s £ B AR ) 5 21 A5 T R 6 7

RH offset is induced by high
temp and high RH conditions
(such as 85°C/85%RH), RH
drift may not be reversible
with heat. Use digital drift
correction as detailed in
HDC3x Silicon Users Guide

A 4

RH offset is induced by
high humidity levels filling
polymer with moisture.
Bake or use heater to
remove excess moisture

Yes

High RH (>70%) + high

How is RH error
different from the
expected results?

A 4

RH error is positively
offset (reading too
high)

RH error has a gain
error (RH error
changes as RH

setpoint changes)

RH error is negatively
offset (reading too
low)

Proceed

High RH conditions
(>70%)?

Proceed

Did sensor go through
rehydration?

Is the sensor scratched or
visibly damaged?

Rehydrate sensor
according to
datasheet and
reevaluate RH error

when
Yes

temps (>70C)?

Chemical
contamination, test
setup, or enclosure

design is likely the

A

Damage is
root cause,
replace sensor

oes RH error recover

P

system is powered
down?

chemical

application

Likely caused by

contamination in

Look at storage
conditions (pink/LDPE
foam, storage RH/
Temp, etc)

cause
Proceed Board is likely bei.ng
heated by something
on PCB or housing,
Is the sensor being heated by Yes N check PCB design, add
PCB components? cutouts or move
sensor
Did the RH error appear slowly over
time in the field/application? No Sensor is being
baked by
environment
No conditions
No
Did sensor go through
N rehydration?
Investigate test setup,
storage, and assembly
processes (could be
contamination in
assembly or storage) Yes
A 4
Look at assembly
Proceed Chemical process o see
contamination is likely |¢—— excessive baking Is
Was sensor stored for any period of time the cause v occurring
between removal from reel and testing?

Look at assembly
process or test
setup

EZl]ioy

Is negative RH gain observed?

High temp conditions

(>70C)?

& 4-11. RH B EiRARRER

chemical contaminants?

Possible exposure to

22

wifTii RH (47835109 RH 15 /2 180

English Document: SNAA427

Copyright © 2025 Texas Instruments Incorporated

ZHCAFX6 - OCTOBER 2025

TR


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAFX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAFX6&partnum=
https://www.ti.com/lit/pdf/SNAA427

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 54 Wit MiAE RHEE

TEBANEF R B RE T , RH AL BRE R B v] R 2 52 B 2 Fhis JelRiom . A SCRIMER 1IR3, JeEA R G 4 kit
T rb il B R R VR A SN . SIS RS WA 1) A R BB N S8 RGO AR ER AT LR i RH ARSI ] 2
PG .

A 1-1 Fl#unique_14/unique_14_Connect_42_GUID-843E0264-5CDC-41F2-A8A4-5730FA2D0652 , BitHf
[EIRBE 1A 2 DA ATRER AR 24 RH R IR % . LTGRO RER R G BIX — o, AT RS I BR AT
J DA A AT B KU . RHORGIEZ BT AL | SR NN /7 ZEARATTH RH AR EEREBL IO ar RTRER |, R
LA P IR IER G R . Ik, P U RH AR Es i AT vt , DL T RH RZIFEH B RH AL [
Z BRI BRI BRIX LR 22U

EZT B AT RH #/E

R 5-1. RH RZEIR K IH P 1L 7l

RH RBERZERE

RH REHK R F R4 ?

WTEREMPG 1L RH 1232

PCB fish i it

PCB Fl/sigh e it 8 RH &R iR HER
MK U FR SR AR .

AT AR AR S 2 S AR PCB A7 R A A
B RIS 5

SRR % AN () IR i QAR R RS B2 s | IR AR WU AR 26, (i H 8 VOC Ak Al
el R . TEAETS MR A

KA kI B S A e K A T2 IR B 2 P K S U B A

bR FEBRA ARAERHER) T O N IR RH ARIES . | 12 38 7 5% T8 5 IR T A0l FEE B FEE 52 ) 2
RIS RR SR AR EARSZE RIS |, /£ RH AR AHERAENNA RH £
AT, DUBCRB SRS E R | &
.

fib A7 A Ak 72 AREE, AR R IR LR A IR B RS | R AT RH RS, PR RH {2 /&8
AT RDAFAE IR DL T BUR BT e RH ALK | 12 IRIR . RIRE S 1F (425 1k ESD 4%
e o, RO B B B R

TS G RH LSRRI DN B2 E AR | Ede i~ R IFEE AR R MSDS

SR/ DI G

DL AL RO B, W A2 T
el (e R PSR FRA A 250 P A
TR | WA M5 .

JS2 FRRSE R I AT 2

FERRSHR S S A T FF BB AT

S8 W AR U n A s, LUV BRBEA I (]
HERBAEA IR b RN 2 SRR, Bk
RH iR 22 K.
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13 TEXAS
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B35 www.ti.com.cn
6 ZHFRL

TS (T1)

HDC302x 0.5%RH ;5 fiX1 M2/ 1% 5 /1 0. 19%RH/F K HEFE . 4s Nap7. MEZIFE. it iR

ZERIE 0.1°C i fE1EGS , Rk

HEMAAE (TI)
HEMAAE (TI)
AR (TI)
HEMXAE (TI)
HEMAAE (TI)
HEMAE (TI)
HEMAAE (TI)
I ACES (TI)
. TETEIRSE (LA 1 e A A 28 BT
HEMAEE (TI)
A ES (T1)
HEMAAE (TI)
HEMAAE (TI)
AR (TI)

TN (T1)

HDC2080 1EELIFENE /E Flit /& 50 74 Bi.

HDC2021 7RI E 1 E b N TIFENR PE R LA Rk .

HDC2022 77 IP67 257Kk Bir 4k tRY B 1 5 b N T FEMR fE AT 1A BRaR .
HDC2010 1EILFE/R R EH F 1A, Bk .

HDC302x #1755 , F P a8 .

HDC20XX #4175/ , - $8w

MBIEFEIRAE - IR PR TS

85°C/85% RH Jiii# 75 i M i Mg S HT 5207, R+ o

TR AL RS - ARG |, STt

TR IS LU, 7 R

LE/ XS RS E-F AT s Rt 2N ARG, N TR .
AL A L PRI BARTE R

MSL ER A7 126 , B -

24

2T RH £/825 1719 RH #5214/
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7 M
T 1.3 TR, AT E A ZEITT R TEAIREE . A RO A O E BB RH RSB (35
AT AIE ) « TEUAIZ PRI A AP IR B 2 B 5 DT DA K T A B F) 2 fft A T2 573 i e

7.1 ZHIHTR 1 @EFEKP RH ERME

Ve 3 B

% JE PCB L% T HDC3020 , Jf7E 4% 5 vF Ak 1 1F W ¢ B 80 74 5 R MEA EUAFAE IE RH A% . 252
(AR AR ERIR T, IR TIZEAT 247

WEB

FIsa 0 B A 52 4% RH B (2 MR EEACT NI BUR [ 831 5 O R AR T bl | IR [ 88 S
—EH RH fwt% , (HARE. AT RENRT MW , FIHR & oo g e |, mapbsAisge. X
i RH {2 i & 7-1 s

MR

%RH Error

+6% Customer

returned
HDC3020 with RH
0,
+5% / offset
+4%

+3%tr e

'
HDC302x RH Accuracy DS limits 777" Known good

2% T L L T el ! / HDC3020

+1%
+0% L L L L L L L L : : %RH

1 1) ) ) ) ) ! )
10% 20% 30%  40%  50%  60% 70%  80%  90%
-1%

2% asesanannannnnnnnnnnaaanaas ,
beoeg
3%+ e
-4%
-5%
-6%

& 7-1. 7#7£ RH {w# ¥ HDC3020 5 240 R4 HDC3020

T A RH A2 F RH 328 , PRI & 5 Qe I FEWRIR AR i e SR AL, AR5 B O 1 SR Se {0l diii
JESIRAIIRE | 1E 100°C ARG E 2 N FEE BT B SO 7 RH RS . I R Aoy ik, i
EHEAE 100°C FHEAT 10 /N ZBUE . A RARR AT ERAEAE |, IR oy T PR 80 ) BT RE fO A0 2575 e g Jl Kk A
PESIR

HikE HDC3020 Ja , fRIRATHENL HER RH w2 . &R RH LKA 1) RH RS s , Wl 7-2 Fow.

%RH Error

+6%
+5%
+4%
Known good HDC3020 post
+3% HDC3020 £===== bake, RH offset
----- removed
HDC302x RH Accuracy DS limits .
LA bbbty Sui
+1%
1 1 1 1 1 L L L 1 -
+0% T 1 T T T T — %RH
-1%
-2%=fm=ceecsceccncccccccccccccccacee .

tesosy
L
4%
5%
-6%

& 7-2. 77£ RH (R HDC3020 %)% /5
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R T HREARAE | P SR 3 E I X F S ) HDC3020 5 TG fF (1) 28 4 2 1] (1) 22 4045 8 B SR B (1) 25
. HERRAbIR Z RN A Z )G , P RBUETE IEWFS FAE g # it — SRR e i i 4% . 1% PCBA #ilid 7 T g
TE 41 25 5 A7 IR RS HDC3020 #7511 RH 264F (>70%) , I 580 7 1E RH % .

2

o RH iR ZEW AT g v i BT 4 41 T B I IR 5

s £ 100°C FHLEE 2 /NI R A 250 R RS -

o FTH SRR E B — KGR, SR T AR S A 2 R v g Y R A B

o TRBHHE MRS SR RH 7% 57 20 255 1 R Bk o Vi P R R .
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MR

7.2 ZHIFFF 2 1 100%RH 1 T 33 RH K EER
Ve R 1, B
HDC3022 B /e =Fh s RsErh « i, JRIEAILIX . BTSSRI 2 RH KSR . SRT , ZEH B =/ H

W, 28PEH RH RS TR, TR SR 4 Nk 3584 100% RH. #ilhn | REFREREZEF] 100% , (HH —
e IR BAT R4 90% RH , & 7-3 A

%RH Error Expected RH error
avior over

0% \ \ \ > Time
° 1 (months)

-8% time at 100%RH

& 7-3. 100% RH T [4&E} ) HDC3022 RH %2 pER R HERE (38 4k,
WEH B

HI T A0 & Z ATE DU T AT, BRUesERR 1 PCB iR ARl K & 55 R R . BRI R R AL —Mir
EAAME R 2, RS R FARA A

KIS I # R AE 100% RH Tl H & SHUE RH it |, EIX SR RE RIS O« ok RH SRR, 1X
RIFAERESY) |, AR S FEE 70°C F1 10% RH % 44F FHLE 6 /NN AT S RH K | Bl 2]
By 52 AT REA IR AL PTRE 8B EACARHERR PRI PR AR TN o IXAMBORAE T B R T AR, R4 46 82 01 1)
RH HER , I HAN R R P58 G SARME RN 8 LI B B2 dh |, BRI SATS R KT R R A . s Jm I e R
WY, HERRR AR s B, R R S IRE K& .

K 7-4 o TARARJREIRAERE | 75 RH RS R B b AT 1R
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How is RH error
different from the
expected results?

\ 4
RH error is positively RH error has a gain RH error is negatively
error (RH error
offset (reading too h offset (reading too
high) changes as RH ow)
setpoint changes)

Proceed Proceed| Proceed

RH offset is induced by high

temp and high RH conditions v

(such as 85°C/85%RH), RH

drift may not be reversible
with heat. Use digital drift
correction as detailed in

HDC3x Silicon Users Guide

Did sensor go through

High RH conditions rehydration?

(>70%)?

s the sensor scratched or
visibly damaged?

Rehydrate sensor
according to

No Yes datasheet and

reevaluate RH error

Does RH error recover

when system is powered
High RH (>70%) + high

Is negative RH gain observed?

High temp conditions
(>70C)?

70C)? .
v temps (>70C) Chemical 4
RH offset is induced by contamination, test Damage s
high humidity levels filling setup, or enclosure root cause,
polymer with moisture. design is likely the replace sensor
Bake or use heater to cause —
remove excess moisture Proceed Board is likely being
heated by something
on PCB or housing,
s the sensor being heated by’ Yes N ] check PcB design, add
PCB components? cutouts or move
sensor
id the RH error appear slowly over'
time in the field/application? Noj Sensor is being
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