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11ECHI
1.1 PWM £E5XvTFrDOBHE

PWM {5 5, AT LR FHIB W GEERIESC Y 4 —R Ay 7L UM HSN TOET, EV PWM v 7 F g
ZEERR T HITIE, i &y MCU CLK I 503 43569, MSPMOC110x 2 U—A MCU 13, SFE&Fe7xF1
WD AT LG ETITAFITT 2, MCU CLK 280371 24MHz TH 5728, PWM F¥ 7 F ¢ ToT— 38445 7]
REMNBHVET, Z2OT 7TV r—ay LIR—RFCIE, 1 2DXA~E 1 2D GPIO DA &L= MSPM0OC110x 2V —
A MCU #fEHLTPWM ¥x7'F v =7 —DEEEFIEEAFNLET, ZOBRRBEHFEICED, BMEEZRL T, 100% &

0% O PWM T a2—T 4 YA VEKETLHIEL TEET,

1.2 MSPMO0C110x D=

MSPMOC110x <71zt hr—7 (MCU) i, fx K 24MHz O )8 I 5 CEIE 259L5E Arm® Cortex®-M0+ =17 7T
K7 — A2 33 MSP EEEB K E /) 32 © vk MCU 7700 —# T4, ZhbHo MCU 13, mtERET - rs
AT TNV ERELTHET,

MSPMOC110x 7 /34 Z I3 K 16KB DHLABR T T v 2 Fus T AEYE 1KB @ SRAM ZHjEEL TWEd, 207
SNAZNN L, BFEDEGVERET s Y7 xF)0 (BEV 7 7L 2L T VDD 25T 12 vk 1.5Msps ADC. 1 DA
CF T IRER YR SN TOET, E5IC. 1 DD 16 EvhEEZ A~ 2 OD 16 EvMAUHZ A~ 1 5D
AV RN ET o F RS H A~ FFEEEVT7 =T/ (1 50 UART, 1 5D SPI. 1 2D 12C 728) DA TV
VN T VAN XY T 2T AL TOET, ZIHOIEE Y7 =F UL LIN, IrDA, DALI, v F =A% — A~v—h
#H—K. SMBus, PMBus 7'a2hzt/LZHR—K_TWET,
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[3] =1
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I ©
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SDA, SC 2 @ PMCU (SYSCTL @ TIMA( 4-Channel
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5 5
2 2
5 H { £
= [, AU, S 2
BEEP {— BEEPER g ! CKM Lo PMU ! s TIMG14 = 4-Channel
B = =) |B
I I I I
WWDTO i ssosc || | i TIMGS = éEcI?:/Tﬁ
— L e ——— J | I —
I I
W [por ]
L 1

Legend @ @
PD1, CPU Access Only HFCLK_IN VDD, VSS
PD1, CPU/DMA Access '(-:'T_f(Ué,U";l_ NRST
PD1/PDO, CPU/DMA Access —
PDO, CPU/DMA Access
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2 PWM 85X ¥7TF¥
2.1 PWM EEFXvTF+AK

ZDOE®rar TR 2 2O PWM AN E B+ 7F v R OWTHALEST, 1 DBEIX TIMx CC Zuav &L~
PWM 1§ 5%¥7F ¥ 5T, 2 2 HIX GPIO EViALZH AL PWM E 5% v 7 F v 5 Td,

2.2 TIMx CC 7AYY(Z&% PWM EE5FvTFv

X7 Fx/[aX7 (CC) 7 uavZld, ¥x¥7F v AXUNEIT AR MNIfEHAEIET, MSPMOC U —X D
MCU A 9254 . TIMG ([ZIL[F— DX ¥ FF ¥ /L X7 Tay g K 2 2650, TIMA IZITSNEBIE BN E
FICRGT AR —DOF v T TF¥/ar X7 Tuv N K 4 OH0VET, ¥4~ 7T ¥ T—RiE,. 7T+ A
NUNEAERL ., BMRRAE AT ATOIE AL ET, 20T — Rl B R E IS b E T, $v STy
—FHERRIZRE 9% CC ny /iR BE L EL U AXDFEHNZ OV TE, [MSPMO C =/ — X 24MHz ~12 =2 hz—Z7
I= YT LR v ma T B R TLE RN,

200X T Fx LIAZEMRHTHE A DOATIEIEO SNV AR Xy 7 TF Yl A bIENTEEST, A
J1{E51Z CCP OF v /b 0 (2D B T, IFCTL_01[1] LY A X, AF178 CCP OF v /L 1 [ZNHEBIIC 12
FESNDIDNTHER TEET, 2D, F¥ 7T ¥ LIUAH 0 (TIMX.CCO) I/ VLV AREZF Y7 F ¥ L, Fr7F ¥ LIA
21 (TIMx.CC) 1T A+ 7 F ¥ LET, fhiE S IVAREE B OX v 7 F v 25 L TP RSN AONERZ A7
Z X 2-1 \ZTRLUET,

Start counting

(ZCOND = 1)
TMeLK | U U || |_| U || U U L u U L
Period
CCP Input [ —Pulse Width L |\ |
Sync’d CCP Input
TIMx.CTR X 0 1 2 3 4 5 / 6 7 8
CCO Capture \ /
(Pulse Width) {
52@?&23 I TIMx.CCO X ) \ 4 B
CC1 Capture
(Period)
TIMx.CC1 X 6 )

2-1. BN/ RBEAHAD X TFv
Fa—TALAHOHERITRDOERY T,

Period = TLoad - TCL‘l (1)
_ (Tioad = Tcco)
Duty = —period @)

« T load iZ, TIMX.CTR Tr—R&N 7= KT

+ T _cc0 L. TIMX.CCO D+ 7 F i T

* T cclid, TIMx.CC1 OF¥ /" F¥{ETT

ZORIL, TIMX.CTR BZH Tk By B—RITRESN TWAIEAITHEREL 1,

2-2 121E, T TXX T Ty ENTIRAID AN = A5 5 DHIZ TIMX.CTR 2 FE CTHe— R 350 NHHT-0, &
DFHEDOX YT F B ORI RENTNET, ZOZT—% T1 235 T2 TTORIEREIC > TR AELE T,
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Input signal | l
1 Factual detection :
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Capture Timer

2-2. Timx CC 7AYYI2&d PWM Fa1—T(BHIxvTF v DL/ 7IEFE

o T1:EVALENHLTPRD % CTR IZe—KR$5

o T2: 54 ITUMEEREVIAGHANR L OE—REIZET

o T2-T1: BWIAH N R TZa—REIZ AN DR R

+ T3:CCO lcu—KR&EN-fEE IV T5

e T4:CC1Icun—FRENTMEE BTN TEIAZEZ N T D

2.3 GPIO E|Yi;A#IZ&LD PWM EEX+TF¥

PWM OF 2—T7 4 BLOVEHAF Y7 F vid. Y7 =7 T GPIO EViALZH AL CTHEBFTEE T, CPU EIDiA L
1X. GPIO O TNy it END=y Ol 5T, GPIO 77 —AR A XUR NT Voo bARTEET, 2—
P —1%. GPIO E|V;AHD CPU XA ~EIEEHIEIL T, PWM OF 2—T 4 LH#Z S+ 7 F 4+ CTEET, T 7 F DI
MNEFIZOWTE, o' ar THIALET, V7 NI =27 OFEHIC W TUIRDETIALE T, F¥ 7 F v EL
A EXE5I2%, GPIO HVABRDBIMEIEZ XA~ E B EITE L, T1, T2, T3 O TAEULHISE25 0 SW iF
JEZARFET DM ENHVET, 20 PWM 7 2—T7 1 LJAIOF v 7 F ¥ FRORERINEFZ X 2-3 IZRLET,

Input signal

SW delay "~

2-3. GPIO ElYAHAIZ&LSD PWM Ta—T 1B+ T FrDEAVIEF

« T3 BTy T GPIO BIVIARZNA L, # A~ &AL £T,
« T2 L Ry T GPIO FWiAA 2L, TIMX.CTR fEZ LKL £7,
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# 2-1 1% MCU ™—R7 =712 L TEBLSNA TIMx CC 7 uvZi2k5 PWM (E 5 v 7 FrDEIZHEST. 2 DD
PWM 7' F ¥ FHOENERLTWET, GPIO E0iALIZED PWM 8 53X+ 7T vid, IVEVIEE L FEIT I HE
MAEHTEET,

£ 2-1. PWM E5X T Fr AKX DELE

FHH TIMx CC 7uy7ick3 PWM 5% 7T+ GPIO BIV;AAZIZED PWM § 5% 7 F %
Xy 7T F IR HA< XX T T v Ty 7ilL>CikES BAFE TR =T\ Z TR ED
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3VILIIT7DER

TEI—RNEL E2E 74— T L5 EL TH U a—RCEET, (B |70 a 7+ —TF 20V 7R B#ESiuCnET,
GPIO HIVIALKKEEIZLD PWM 15 5% v 7' F v &L 9 5121%, CCS 7 tu:%%ﬁﬁﬁ%/ﬂwwﬂ/k A
[Capture_lO | ZiEML, TIMx CC 7 uy 272825 PWM (8 5% ¥ /' F v Z Mk 4 5121%, CCS 'my =/ MHEpIER Y
VAR 4Rz Capture_CC & IBINL TL7ZEW,

345 ENYTYDEILTYT VO DETI

GPIO FIVIAZAZ, GPIO DALH BN Ty P ENLH TRy PO Ji TR SE T, # 3-1 [21E->T, GPIO k&
ZHHAEY ., GPIO 32H B =y U TEIIALAZ N AT 27>, GPIO S2H F ANy P THIVIALZ N T T 20 EFREL
£

% 3-1. GPIO M6 TAYELBE EAYDIVDEIYIAH

GPIO RH& FVAZ &L H TS GPIO =y
GPIO AJj= L f&kL~L AN /e
GPIO AJJ = Eb~yb DASH /N IES A%

3.2 BMIEFD S 1A

ZOTETIL, GPIO DL FA Ty Y% 1 DD PWM 7SVADBRIhLED 2 £97, RFFIEFASIELWE | SO E
TORVEy VRSN, LD BBV =y VRIS, 2 T B OMD AV Ty VRSN E T, 2 —T— 7 —RITK
STE PWM 7T 2—7 1 A7V H 0.2% & FEIDZER, PWM T 2—7 o A7V 99.7% % ERIHZLRH) %
Fo SARDIER CREIEFF AR IEREC 22D FTREMEZ LAV ES, 7ED dflag & gflag_2 i3, IELWRZIIEF 245 E
THIDITRESNTOET, SESFRRILTORIST DT 7V ark & 32 1RLET

Waiting for PWM edge

PWM falling edge?

No (PWM rising edge)

First edge? Yes
(gflag_2 ==0)

No

First edge?
(dflag == 0)
No

Rising edge Captured?
(gflag_2 == 0)

Record COUNTERREGS.CTR to
DUTY. Set gflag_2
Reset counter and flags
Start Timer, set gflag

Record COUNTERREGS.CTR to
PRD. Reset counter and flags
Reset counter and flags

3-1. GPIO ElYAHAIZ&LS PWM Ta—T1EBHF+TFrDVY I+ Iz 7H
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% 3-2. SEXFLEHTD GPIO E|YAAHNVYRSDT I3y
GPIO =¥ gflag gflag_2 TIvay
0 0 far LAgw
0 1 FEAELRWN
RYASH v/ /= . 2
1 0 COUNTERREGS.CTR # DUTY |ZitékL . gflag_2 #3% €T 5
1 1 I HETTTE 'Y NS
0 0 s~ —%BAaL . gflag ZFXET D
) ) 0 1 FEAELRW
DASE W/N/E = ;
1 0 W BEETZTE By NTD
1 1 COUNTERREGS.CTR # PRD (Zfté#kL ., 777 %Vt v b5
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33EB I IALIERHE
AT 9B E )AL RDEBR BT D128, TEa—RIZED, FX¥ T FAENT=T 2—T 4 FAZLEFABICH LTI 7145

AU R R ESNET, Zhud~ e & Filterwindow) TEECXET, (E BT A LREROFETR—Ic N T
13, ¥ 3-2 B RL TS,

( Waiting for PWM edge )

BufferRdy == 1
No

Yes

)

Disable GPIO interrupt

v

Calculate PRD and Duty amount in the
filter window

v

Disable pwmDuty average

v

Reset BufferRdy flag
Enable GPIO interrupt

( Function return )47

E 3-2. (EE I/ NALHERHEDY I TH

—/

—
U
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4 D RT L TARE
ZDk7arTid, PWM S 7 F ¥ T DT AR E LT AME BRI OV CEHALE T,
4.1 TRMRSE

TANHDYZ7 7L A PWM 2G50, WY =Rk —F2 N LETT, WY =k —2OROVIZ, B E
PWM %4k CTE550D MCU F£7-21% DSP 2 H 3 2Z&b C&ET, PWM 1 5% PA23 12, GND % LP-
MSPMOC1104 2855 L =9, X 4-1 127791912, micro-USB 7 —7 /L% 4L C LP-MSPMO0C1104 % PC |25
7,

FEA—RT E2E 74 —TFLTHE 7 0—RTEET, (BRI a7+ =T 2DV 72 8B#H L COVET, HRTE#
SNz RV Capture CC ZBIMLCIELRIZI7T»7 L, TIMX CC 7 uy 7285 PWM G 5% 7 F v &7 /v
TH0, FRIEESNIZ2 VRV Capture_10 ZBINL Tl EVLR1Z2V 271 GPIO EIiAZIZED PWM 15 5% v~
FxhT N I LET, Tar eI DI Sy~ 2y TYR G —Z 1% 5 IR TE L, [ L Ze s~ % 12ms (2% EL
T, 100Hz A% PWM &%y 7 F ¥ L £9,

H 4-1. TARAN—FY9T7HE

42 EHE-AH

EHoD7 Ry INCH, BE=FEHUE pwmDuty TT ., FX 7 F X ELGL2D ., ZOEE BIEY =R —Z TRIE
SNFZEEED PWM F 2—T & ik LET,

4.3 PWM ES XY TFvDHREEDT AN LB

TNV rvla—F— =T 2 DO AOVERRA T 5725 20T ANTIE 100Hz/ 2KHz/ 5KHz/ 10KHZ PWM
AR EEFE AL, PWM 5 2—7 ¢ A2 O#iP%E 0.2% ~ 99.8% (L E7, X 4-2 i%, GPIO EIViA A (HHR) &
TIMx CC 7'ty (AL V) I D ED 2 R COVET, x Bl PWM T 2—7 ¢ (7&K LT, a—F—
I —AETEENCF IR T DD T I A, y BT Y7 F vilzE (%) 2R LET, £ 4-1 BIO % 4-2 (12,
GPIO #10iAZx (FHR) & TIMx CC 7'y (AL V) IC8DF v 7/ F it e rLET,

FTANTD PWM 7 2 —7 A #iPHIZIV T, GPIO FIVIA AT 35+ 7 F vk % 1% R HEFFL £, 72, PWM
T a2—T A0 1% KiiBED 99% LA LHE 1L, 3—F— Fr—ATRELRM LML, BT — 2Bl £,
TIMx CC 7 ry 27 5T PWM 7 2 —7 4 D3#IZ 99% Tl 2 585 B2 m /3 fRREZ 7RL TV ET A3, 100% ZfE 2 575
STEAERDIHRNIDNTT D720 PWM 72— 473 1% KDL& T v 7' F Y2 FE THIET 2X4ERHVET,
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/ N 73 \.\ //'\ > . = P
\\. . =
/\\.__,_’.";' s - / \ . P o = N ~¢ Py \\\
& 4-2. PWM Ta1—741 F¥TFrRREDLLE
%+ 4-1. GPIO E|Y:A#A#I2&D PWM Fa—F1 A7) F¥TF¥ IT5—
ASfEE 100Hz 2KHz 5KHz 10KHz
FERER 55— FERER =5— |FHERER T5— B R T5—
0.2% 0.2% 0 0.0% 0.2% 0.0% 0.2% 0.0% 0.2%
0.5% 0.5% 0 0.9% 0.4% 0.0% 0.5% 0.0% 0.5%
1% 1.0% 0 1.1% 0.1% 2.3% 0.3% 0.0% 1.0%
20% 20.2% 0.2% 20.4% 0.4% 20.6% 0.6% 21.0% 1.0%
30% 30.2% 0.2% 30.3% 0.3% 30.5% 0.5% 31.0% 1.0%
40% 40.1% 0.1% 40.2% 0.2% 40.4% 0.4% 41.0% 1.0%
50% 50.1% 0.1% 50.2% 0.2% 50.4% 0.4% 50.7% 0.7%
60% 60.0% 0 60.2% 0.2% 60.4% 0.4% 60.7% 0.7%
70% 70.0% 0 70.1% 0.1% 70.3% 0.3% 70.6% 0.6%
80% 79.9% 0.1% 80.1% 0.1% 80.2% 0.2% 80.5% 0.5%
99% 99.0% 0 99.1% 0.1% 98.2% 0.8% 100.0% 1.0%
99.5% 99.5% 0 99.2% 0.3% 100.0% 0.5% 100.0% 0.5%
99.8% 99.8% 0 100.0% 0.2% 100.0% 0.2% 100.0% 0.2%
5 4-2. TIMx CC 7O0v%(2&% PWM Fa—F+« 49 £ TF¥ T5—
ANEE 100Hz 2KHz 5KHz 10KHz
BERE TF— BERR T5— [RHERR TF— BERR T5—
0.2% 0.1% 0.1% 0% 0.2% 0% 0.2% 0% 0.2%
0.5% 0.4% 0.1% 0% 0.5% 0% 0.5% 0% 0.5%
1% 0.9% 0.1% 0.4% 0.6% 0% 1.0% 0% 1.0%
20% 20.2% 0.2% 19.8% 0.2% 19.1% 0.9% 18.1% 1.9%
30% 30.2% 0.2% 29.7% 0.3% 29.2% 0.8% 28.3% 1.7%
40% 40.1% 0.1% 39.8% 0.2% 39.3% 0.7% 38.3% 1.7%
50% 50.1% 0.1% 49.8% 0.2% 49.4% 0.6% 48.6% 1.4%
60% 60.0% 0 59.8% 0.2% 59.5% 0.5% 59.0% 1.0%
70% 70.0% 0 69.8% 0.2% 69.6% 0.4% 69.0% 1.0%
80% 79.9% 0.1% 79.8% 0.2% 79.7% 0.3% 79.3% 0.7%
99% 98.9% 0.1% 98.9% 0.1% 99.0% 0 98.9% 1.0%
99.5% 99.4% 0.1% 99.4% 0.1% 99.4% 0.1% 99.5% 0
99.8% 99.8% 0 99.7% 0.1% 99.7% 0.1% 99.8% 0
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