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% 3 B THTFESF THEREARGEIESRAEEE FiFEXESHN AR B R KSR RS S
FE W24 KB IN, BIa] i+ 5 /N ERE . 5 /N ENRE 5 M RUR R S ) 2, "] RS
BONEVEE AN 1H.

% 3. AR HEAR
TR B R T RH
AR TR A - PP FRDUREAE 24 FH

/N
RANEBBIE A
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Bl FAMER MSP430FR2633 (55—1X) KM= MEESTEMRZE 0°C HIIRE Figfr, JR1E 25°C IR =ik
N AT R TR

B/NEWEME = 0.8% + 0.1% = 0.9%

B/ANBUGE (BIAN) =0.8% - 0.07% + 0.1% = 0.83%

% 4. CapTlvate f/NE T E

y ﬂ : % i by NV Y, N
CapTvate ik | wugmpr | MEBEARR [ BURBABRHARR | sozw | momwme | ROETEE

25°C 0.07% 0.5% 0.6% 0.53%

FE—AR 0°C 0.09% 0.8% 0.1% 0.9% 0.83%

-40°C 0.13% 1.3% 1.4% 1.33%

e 25°C 0.06% 0.2% 0.3% 0.24%
AR 0.1%

-40°C 0.09% 0.2% 0.3% 0.24%

BB B ARME A AT REA T A, IR AR A /N SNR YE ] DL SR A B KA IR A5 s o AT
FIRE, TUEBCEEHIAHOL T IPERE (Bl SNR R KA RIS o RSN, SNR TR SHATHF
AT AAFATRIE S B SRS X T DAWEMREIA BT I RN, N 2O i s s .
A AE, BUE RN BRI T BB KT

4.2 CapTlvate % SNR
% 5 NEA 0.5 pF filz AR 20 pF AR EF A ARG AEI5 H T CapTivate #544 #I#L8 Fll g /)y SNR
o S5 5S"ET 0.5 pF BrLL 20 pF, Bl 2.5% AR,
# 5. CapTlvate #14 SNR
CapTivate HA& iy | R ER® me TR JUWSNR | BUSHR/ SNR
0.5 pF 20 pF 2.5% 25°C 36:1 5:1
R 0.5 pF 20 pF 2.5% 0°C 28:1 3.1:1
0.5 pF 20 pF 2.5% -40°C 19:1 1.9:11
T 0.5 pF 20 pF 2.5% 25°C 42:1 13:1
- 0.5 pF 20 pF 2.5% -40°C 28:1 13:1
EE SNR B (R T &/ SNR {H) 2R T B KN AR, (MES% ., SRR E S
HHEZR, DLT##TE M SNR 1H.
# 5 1 CapTlvate #54F) SNR {E2 8 HIH 0L IS B 3. LTA g B 7 LK 167sps 4
TR BEAT R VTS AT 43 1
T S HEMH B (2.5% 155) , ATLAA SNR S50 T SR SRR i KA AR S (— AN TR
SHTAEEAHISED o BESHRLSNRAE, BRI HARME S . Bk xS 1) SNR A X7k, R
A Xl GESR A 8) .
N= s ®)
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www.ti.com.cn frE g ]
5 fiEas R
5E/ SNR MR J5, ATLAE A SNR P45 5ok 70 A e A% et 170 vl S e A A (g 12k

5.1 fEEEN
CapTivate it s G0 AR FBTHA e & B fE a1
= aH
WSRO A B, U I AT i B B AT 22 4 ) R T BN e AL ) R A AR (Min) .
i BE
RO, RN BA SRR AR BB E G SRR AR BB 1 E

1. Kedrmgmrgt B, WiRE T RAE (0.02% F 0.12%) , MR ARS8, LURE /& 15 4770 e 75 i

2. TEARARBEME RSN B A B FAF IO T, 7E“Tuning”iE Il -k H#% K“Touch/Proximity Threshold™ 3% . Fik
BAEZ N E EAT SNR &N,

3. HEN 20, WX @R ZE", R 2 Gt FH Tkl e A B 0 S 1) “Touch/Proximity
Threshold" K&, FEIXFEDLT, W28 SO A/ UL R TF DA RS 5 .

5.2 foarHhs R

3 N THRSH (F5. BAE, BME. M Al B [fHl] M SNR) o ZHS &K EZ S B

ERE RN , B G REARAE R A BB i AT DL 2 RSN f . 7 BRI FH A R BT 1k
BEOR I A F M 7 i K P S A MR 75 i A R A I . T WU R T-38 4 h o i /N VORI (RN 7%
FE RN fH.

VEcH CapTlvate #ilH 0y SNR T HAR K= GBS E 0°C FIRE Ti817, JH1E 25°C MIEH =
R HAT R E PP AR o AR 1R 09 TAR BT sl M VAR T i RS, BT LSRR 4,
Al LU CapTivate SNR AV 2 T Ao

Al PR MSP430FR2633 #f, Wit N A EEAE 25°C. 0°C Hil -40°C & T AT B THE B 43 3
7E 25°C & FHATHF I TRE . SR EH SNR THEAIRME (%) A 1.13%, KH SNR THMME (FHA)
B4 1.07%. & 9 B/5 T CapTivate SNR AT B i T RAE =FhAF I TARRE FHettrd s

I T EARYE R R RO SN EBRIE . e/ NEVGRE Gt N) g,
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Msp430 CapTlvate SNR and Design Margin Advice Tool Msp430 CapTlvate SNR and Design Margin Advice Tool
Please select what MSP430 device you use. Please select what MSP430 device you use.
StePl | \1spasoDevice: MSP430FR2633 Sl | \1SPas0 Device: MSP430FR2633
Please select the P the product is designd to down to. Please select the the product is designd to down to.
Step 2 Step 2
Product Operating Temperature: 25C Product Operating Temperature:
Please select the temp the product is ct dat. ( lly 25C) Please select the the productis ch rized at. (N lly 25C)
Step 3
st ct p 25C Step3 Characterization Temperature: | 25C
Please enter the Threshold result from CapTivate Design Center SNR tool. Please enter the Threshold result from CapTivate Design Center SNR tool.
Step 4
P SNR Tool Threshold Value (%): 113 Stepd SNR Tool Threshold Value (%): 1.13
Please enter the Margin In result from CapTlvate Design Center SNR tool. Please enter the Margin In result from CapTlvate Design Center SNR tool.
Step 5
ad SNR Tool Margin In Value (%): 1.07 StePS | SNR Tool Margin In Value (%): 1.07
- ded Threshold (%) 0.6 - Minimum Recommended Threshold (%) 0.9
Minimum Minimum
Racammanded Minimum Recommended Margin In (%) 0.53 Recommended Minimum Recommended Margin In (%) 0.83
Advice Advice

Msp430 CapTlvate SNR and Design Margin Advice Tool
Please select what MSP430 device you use.
SteP1 | MSP430 Device: MSP430FR2633
Please select the P the product is d d to op down to.
Step 2
Product Operating Temperature:
Please select the p the product is ch d at. (| Ily 25C)
step3s | tzation Temp ’ 25c
Please enter the Threshold result from CapTivate Design Center SNR tool.
Step4 SNR Tool Threshold Value (%): 1.13
Please enter the Margin In result from CapTlvate Design Center SNR tool.
tep 5
Step SNR Tool Margin In Value (%): 1.07
Minimum Recommended Threshold (%) 1.4
Minimum
Recommended
Minimum Recommended Margin In (%) 1.33
Advice

] 9. CapTivate SNR Fliit#E RN T A

14 H AR AN AP I RESE . SNR IS 1
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6 AAE BN
AT EBRSCHE IS EN AT NG . fEiZonfld, W2 RH T CAPTIVATE-BSWP 14848
PCB #) CAPTIVATE-FR2633 MCU PCB. &R E R 1.5 mm K8 E Mkt r. A T AR EReA B
Az WOoRG], FEIA R 1.5 mm %2R EASMNE T —2 6 mm EEEA L, KRR E e R B K E
75 mm. 5 1.5 mm [WEEEMLL, 7.5 mm B2 SEVMEIERZ (C), MNIMEVME SRR, H3E
SNR 7 #r TR B 22" B .
6.1 fE/H 7.5 mm FEN IS B ST, EX = BE
BT A U 45 TN IR ARV A B F AR Bl T (R (A8 4k, TR b el 28 b i A A A4 R — MR R A A 1 S
Al . WSEELE NN FIE, R AKIFIME (long-term average, LTA). FEANHFEAER 2>
XA UHFIEATIR, U S EAEAE ., B 10 R 17 2R A fEEHE D @ ir iy, BA
7.5 mm 2 ZE AT RSO KR . EE R, T EUE GRS R) S KR 1410 K HIFIE
F 2 K2 1264 (KRZ) 146 NMHHIOAAL) o XIRIFEFRIN & P IS T —LeE s,
Count Analysis
CAPTIVATE-FR2633 with CAPTIVATE-BSWP Panel
Button 1, 7.5mm Overlay, Single Touch
A Conversion Gain = 100, Conversion Count = 1500
1500 |—
— — LTA
1470 |~ — Count
1440 |-
1410 |
" 1380 |—
§ 1350 |-
© 1300
1290 B
1260 B
1230 |-
1200 \ \ \ \ \ \ \ \ \ L
0 1 2 3 4 5 6 7 8 9 10
Time (sec)
& 10. {4 7.5 mm %2R
BRI MEE SR 8 5 T SRR NS L, UK TR LTA (RO R R E oy . 2 DA 25X
FEi, s2A CapTivate B HT 5B A W42 W DIRE, BEB8 MUK AR MR, M FBOHEUN
1410 A8°H 1264 BWRETHURKET -10% AL, HIX—BIIFA 2 AN THR R R KT H
B, XA ORI R T W, DAEBR AR > 2 AR A (C)) MR, AR 9 Bon Vit
BHE S L Z IR R
A Cx — ( Convecrzi::r:l,Gain _ ConverLioAn,Gain ) x 100% (9)
EixANARH, Conversion_Gain ZHUEELE T CapTivate it ty, LTA A E THdE 4. @idx b
— A LTA A EE R AR, B T 11 g R,
A BARE ST 4 = [(100/1264) - (100/1410)] x 100% = 0.82%. i, iHEu/b & s A
K, R AR R T 328 T ) 2 R s A
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Percent Change in Capacitance

Percent Change in Capacitance Analysis
CAPTIVATE-FR2633 with CAPTIVTE-BSWP Panel
Button 1, 7.5mm Overlay, Single Touch

A
1% |—

0.9% |— N g Signal - 0.82% n, ,
0.8% - \.,\{N'_Min Signal V'V
0.7% [~

0.6% |-

0.5%
0.4% |-
0.3% |-
0.2% |-

01% AN~ ~—+ aA N -

AL A
V\AVJ

Detection Threshold - 0.50%

Noise Floor - 0.12%

Reference - 0.00%

-0.1% |—
0.2% \ \ \ \ \ \ \ \ \ -

Time (sec)

11. fH 7.5 mm SRR AL E 2 Ee B

B 11 AR A9, BB I AR R T RE o b T AR . TERCIE T DU, S BUEA K
"ET0.82% [P, SERER, fEZoRBIT, T R KT A 0.12%. IXINAME T HIRGE T
fa 5 ST RN ILLEH] BLNiIZon it 5 SNR.

SNR= § = 2228 —6.8:1 (10)

0.12%

fHH 74S" "N"H1 SNR ZJa, BUfEW] DAL ER I BME I F o B st v L . B AR EE TR AL SNR 5 11
A A BE R, RO E R M A KT S5 R R (VAR BE o SRR AT BLRN T A R B IN RU:
BT SNR DASNE T 258X — R A SRR A SR el 2 A St PR A 0 R0 M v B O — /N T IR AR
U SNR A28k, (H R BAS I KUz 22 A 2R AR Al (R DA AR JEG e A 5 e ) BB 2 RV 22 e AR 19 TN 1)

11 EHBME (Th) = 0.5%. MR#EE 4, 0°C LAEREE FRIS/DNEWREZ 0.9%. X RS WA K Z R
Wit NTERE 0°C IIEE FigT, W SNR /bt TH &4 B 2" E .

AR A1 T TR Mine #EiZoR6ld, 0.38% I Min KT8 4 TR/ N EIREE (A)
0.83%. IXRME WA ZRFI & NIEMCE 0°C IR FigfT, W SNR it TR &4 g 2 .

M, =Th—N=0.5%—0.12%= 0. 38% (11)
AR 12 THE U IR A B R] B AR AR AR 43 B S R R R P 2 R
Moyt = Siow— Th=0.73%— 0.50%=0.23% (12)
6.2 (#/H 1.5 mm #EMN I N BT, #iX = & B
6.1 17 FHIREIEH T CAPTIVATE-BSWP JEM AR, 2% 1.5 mm MR, ©rEzEEE
N 7.5 mm. ZoRBER TRZERI B AT SNR L. i R 7 208 S SNR:
o Jl/NARZT AR C,
o KfiiEHZ C,
TN 2 R B oA B C GOR, IXRERYIE, AR BU R E B R X T 1.5 mm )
P, HHONAER AR L2 1490 - 690 = 800 M4, 55“S"M 0.82% M HL A AR = B4R FAR Y 7.8%
GEZHKE 12 1K 13) .
16 H 2R U7 L o T R EE . SNR R T 0 B ZHCA934A—August 2018—Revised March 2019
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Count Analysis
CAPTIVATE-FR2633 with CAPTIVATE-BSWP Panel
Button 1, 1.5mm Overlay, Single Touch
A Conversion Gain = 100, Conversion Count = 1500
1500 fros—sreor e ——————
— LTA
1400 |~ —— Count
1300 |—
1200 |-
1100 |-
2]
3 1000 |-
o
900 |-
800 |-
700 |-
600 |-
500 | | | | | | | | | | | | | | | | | | | | >
0 04 08 12 16 2 24 28 32 36 4 44 48 52 56 6 64 68 72 76 8

Time (sec)

Kl 12, 5 1.5 mm $EZ 0 T8

Percent Change in Capacitance Analysis
CAPTIVATE-FR2633 with CAPTIVATE-BSWP Panel
Button 1, 1.5mm Overlay, Single Touch

10% |—
9% |—
8% |—
7% |—
6% |—
5% |— Detection Threshold - 4.5%
4% |—

3% |—
2% |—

0, |
1% Noise Floor - 0.12%

0= e vt —

Signal - 7.8%

Percent Change in Capacitance

1%
2% | | | | | | | | | | | | | | | | | | | |

0 04 08 12 16 2 24 28 32 36 4 44 48 52 56 6 64 68 72 76 8
Time (sec)

B 13. f 1.5 mm SN 2R E 5 E o AT

ATUMER A 13 1HE LR B # SNR.

_ S _ 7.8% __ .
SNR= §= 7% — 65:1

(13)
13 KWHBE (Th) = 4.5%. R#EE 4, 0°C TAERE PRI/ EBRE 2 0.9%, MR (Th) &5
INEEE R 5 % . X EME IR Z R T NEARE 0°C fIRE Fiz4T, N SNR 704t L B4 4 i &3

F L o

AR 14 THE T ZRBIF I Mine 7R, 4.38% [ Min 123 4 PR RIER/NEBEE A

(Min) 0.83% 1 5 fi%. XEME W FF1ZR BT ATEIEE 0°C FIIRE Nigfr, W SNR it T RS 4 HE

H

M,=Th—N=405%—00.12%=40.38% (14)

A5 TR TR XA A 1] ) R AR 7 7 S G R B 2 RV 22 57

Mout == S|OW - Th - 7 0.7 %_ 4.5% - 3 .2 % (15)
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KR, KRR RN 5 5T L SNR #2504 10 £,
6.3 HHAEHE S (L5 mm #BES5 7.5 mm )
6 o T TR FE AN [RIER FH A () A% S TH A 1 9% 2 2 T8) R T SRR AR 4k /5 20 B oy B LR se o
#£6.1.5mm #ZE5 7.5 mm #E
HF 15 HEJZ ¥ CAPTIVATE- AHF 75 HEJZ ¥ CAPTIVATE- RS
28 BSWP IR HIZ R (%) BSWP [l 1% & (06) BB (%)
55 (S) 7.8 0.82
B/MES (Sin) 7.7 0.73
W (N) 0.12 0.12
H{E (Th) 45 0.5 0.9
WE G M) 4.38 0.38 0.83
MEE i) (Moyw) 3.2 0.23
6.4 JELFEFIRIEF K50
TR, AR N2 3 HE IS e . LTA BRESE R IR SRR R . 28R b,
AT O IERS B 1. LTA b yELS B 7 DAL 30 NMFEARMD (sps) BFHidnZ. —mimE, MAHEOLIEsS B
Al LAREARME 57K GRERIBEER & SNRD o 38 RTHEGE JERS B 2 S EUHEUE S AL E A K. XFE, 4
KITHOLJERS B I, Sl RAER,  DAYERR T 5 B fl e 52 A 1]
7 Mg
Yt A U R g DR S ] SEPER, AT T M IR TR BE, AT DR 3 S AE it 5 (1) P Y el Y
BATEGE FAN B B A E T ALK AR A I, BT R 2K 52 T REAB B 1 B = e R K. R Tk —2b sk
DU IR e, BB R R AR PR RGOS IO N A P2 i 20, R RS A e A K X
L5 BHIEAEN .
B 5% 5Bl CapTivate it 0 A 1) SNR T HREMINEEN RS
FREAX ST RESLERNE ZE R, B2 (CapTivate BiARTEFE ) BI“&iTHfarmE"— .
18 H 2R U7 L o T R EE . SNR R T 0 B ZHCA934A—August 2018—Revised March 2019
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Changes from August 18, 2018 to March 25, 2019 Page
L L (2224 1o T Yo o PR 1
o FEIT 2.1 AT AT SNR B8 B — SRR UK CapTivate Bt HUDARAS v 4
Ly 3 =3 S 5
I o= 1P £ = W e 1 | O LN 6
I M B =il () Pt = 2 by | R SO 2 - PPN 6
o TEBLFIEE (S) I T B 5 (5 B R L B BT e eee et e 7
o TEET 32 TTHERT (N) M T I 6 BRI v eetseeseeeeeeeeeeseeeeeee et et eeeeeeeeseeeeeee et eee et et eseeeeeeeeee et neenenes 7
o 33 WEME (REE (Th) Fdin 7 LATERL SNR 04T TREA. L ERIE 7 BB, IR TIETRERE 8
DO R I I o - 9
I N R T2y 7 N PP 10
L LT T T =4 PR 11
E N 0 N 7 N34 7 S 11
o T 4.2 75 CapTivate #5£F SNR, FFFEHT T 4 TR RITHIZE oo 12
DI bk e ) o L PRSPPI 13
o ININT6.3 W HAAELE ST (L5 MM #EELS 7.5 MM BEE) it 18
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