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1. fEir

SCTimer/PWM #4EF

1.1 #ER

RSP E E 2% (SCTimer/PWM) & B SR A I —Fioh . BB RKZH%E S
SE I EE—FE AR, HWRIIRASHL, AT AT Sk R m) e B A i . 31X e Vit
SCT LB NZA PWM. HAEIX FHI PWM. i E B IR PWM LR AL SE I 28 To ik
S Z AR E . BRAEfERe 1 R ZE N IZCRIRS B SCTimer/PWM Hil, 75 IAC B 4f
SCTimer/PWM J&, ‘E#tAI L H E I E N AZIE1T

TR 1 MEE TS SCTimer/PWM #idlitl (1 AN AS) HiEhlds 2410, LUER
HROT CRRFERIEM A HEE, . fid. RESF .

1. EAZRFIK SCTimer/PWM BiR

BEWSH LY gl K& =24 JCEL/43R  SCTIPU =8 SCTPLL
LPC81x 4 4 2 6 5
LPC82x 4 6 8 8 8
LPC11U6X/E6x — SCTO/L 4 4 8 6 5
LPC15xx — SCTO/1 8 10 16 16 16 4] 4] M
LPC15xx — SCT2/3 3 6 10 10 8 [x]
LPC18/43xx (A4 flash) 8 16 32 16 16
LPC18/43xx (flash) 8 16 32 16 16 M [x]
LPC18S/43Sxx (A4 flash) 8 16 32 16 16
LPC18S/43Sxx (A7) 8 16 32 16 16 4] [x]
LPC5410x 8 8 13 13 13
LPC5411x 8 8 10 10 10
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NFIEIE

SCTimer/PWM F 4 Bh () HoAth Th B AL 45 «

i N L AT i ER A B SR, O PO AR A AR A s

WRAEFEL SCT fJAH (40 LPC15xx) , N SCTimer/PWM % H 7E A 3 2 HAth
SCTimer/PWM i\ .

4~ SCTimer/PWM 1] FIfE 1A~ 32 At H s sids 70 i 2 4~ 16 715 .
PSRN Bl L 3% E B N BB SCTPLL (7F LPC15xx SCTO/1 b)) it
AT VRS BT

RS T T LK 2 AT 588 A AT HE T

HyNTRALFEZE B0 (LPC15xx ) T 4b¥ SCTimer/PWM #i AN FIALEE SCTimer/
PWM 1k,

PRS0 LT — AR tPEER LI AF . N (B 260, DUk
UNIGESTEIE N B SRR I AL

SR T A £ A A G BT W R © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

o FHZHIH . T, DMA iERH SCTimer/PWM R . F34h:

VT 27 47-4% O 7 AR 19 B BR A

FEXA B, S pE T DURE 07 T B A .

A LMRRFICACH M, BEERAE R MRS RN

P S A ARG 20k S Sk 1k i R A

XARBRAET M AR SCT BI& AR 7720, AEAVEL & X ARy ) S BT A W AE L HT o

FAREIER SCTimer/PWM HE AR, BB, Bz s, mErH, &S EF
B A JF KA SCTimer/PWM i N 5l %5 - SCTimer/PWM % A\ £ #% % A i
SCTimer/PWM % N AL BRI,

1.2 RiE

MIEHE—XEE] SCTimer/PWM I, BRI REGAER R Mg, BIESRIL, Ebs b
WA LM, BIEAEF LPCXpresso IDE (1) Red State ¥ it T HM—FF. ST —
NAEAR SR UL B P T 2B B0 — L ARAE T RERA H, 7R TS A i 23 i ]
REA 2B B IX LR TE

FR& — MREE SECHEEES (i) sFE O mES G sk
PRI BIAR . B, Wi RA e 2R ICAD, X4 (HIFFELAD FRENTHEEs . & nT Lok PR
KA R SR R E N R E E . SCTimer/PWM FR il 27 77 2% 1T 5 S5 23R 1 46 1 i 4

Limit Limit Limit Limit

SCT
Timer Count

Limit conditions in uni-directional count mode
Limit Limit Limit Limit

SCT
Timer Count

Limit conditions in bi-directional count mode

B E A A TR A R R s R A
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NFIEIE

1.3

SCTimer/PWM BAEF

B — FEEETHAE SCTimer/PWM R4 o8, LR &M4E X T aEFA: 58
VCHE 26 N (a6, DURHR B R FR VLS S5 /8 N M 20 & -0y
M. AT LG . Bl DMA ERAl SCTimer/PWM RS, BATER S8UK4AE
IR R [N R = b)) o e G

STOP — 34 SCTimer/PWM g 28 CF IEH, HEB#sASIET, ERS KA S5
K O k. WA RAAE START ZFFAEd T REIFAF, THEEHIKE 1817, STOP %14
i SCTimer/PWM |74 1) STOP_L Fl STOP_H f7#%Hi. STOP fizn] bA S Fuk
AT R .

START — W% SCTimer/PWM &1L, ‘Erf DUBd HFE i S sh. START ZH4728nl
SE JE B e I 2R A

HALT — HALT 55 STOP A1, A2, AREELSFEpS e 4. Bk, A e
PRERH B S i 2% . W SR IE A B A ST & R BIARES, wtaE 2 P 7 B s A
AE25 BB 2 DB T a5 1120

Gi—Ert# — SCTimer/PWM A 1 32 it #ide. st Hdinf LIRCE Y 14 32 f it
2 (HRRE g —"1H ), B AT DAUFIE 24> 16 frit#iss.

RE — RELEZX S SCTimer/PWM 5 H Al -8/ 52 i 25/PWM s B i) 3= ZIhfit .
IAERE RS AT AEFE . T EE AT APAT T 5134 -

o BT FITE RS

o PRI A5 IEAE BT ELES

o SERIK

o BHIREEZE

REBRE SN AREFRERZ T . WRNHAERAERRS, PRS2 =G R E
NE, XRERGERAINE . 8 FRAER & ] DR B A2 A A7) i 75 A 7 50 b (R R e T s
HIZAN . IRETEAEE L 5E SCTimer/PWM fit & FRZASHLEE % .

H ARBEfF

KZHoRGI¥8 ] LPCXpresso V2 5 LPCXpresso MAX 8 AF g H A/t . o6 Frix sk
WHREE, E5%:

http://www.lpcware.com/LPCXpressoBoards
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2. EHEPBWT

SCTimer/PWM #4EF

2.1 BH

SCT A APAAT K 2 K fuled ] % SR FH A6 S8 85 I 45 P SR AT (00 A T 77 B0 D B

A LARC B

SCTimer/PWM I ERT 8%, LIEAN 2 4 16 ArE@ N 83 8i/E N 1 NG —"32 £ eI 28 41E .
HoR A 48— ) 32 A %8 I g ik, 10 Z# 4 — K SCTimer/PWM i .
SCTimer/PWM Fili AR CREF A P AREE) Bl Sl Bk S, FEERERE 20 ASrh T & A 8k

200 =P Y)#—E A 10 (LED).

2.2 BB

7R (SCTx_repetitive_irq) 48 ULAC 77 /74 MATCHIO].U >Rfilk B 2h BRI (FEE) 114

P T (SCT_IRQ) 1) eventO.

PR BAE R 1 ANULECAN LN GRADIRES . AR AR .

void SCT_Init(void)

t LPC_SCT->CONFIG = (1 << 0) | (1 << 17); //
LPC_SCT->MATCHREL[®@].U = SystemCoreClock/100; //
LPC_SCT->EVENT[@].STATE = OXFFFFFFFF; //
LPC_SCT->EVENT[@].CTRL = (1 << 12); //
LPC_SCT->EVEN = (1 << 0); //
NVIC_EnableIRQ(SCT_IRQn); //
LPC_SCT->CTRL_U &= ~(1 << 2); //

¥

E2.  {UR% SCT_repetitive_irq

unified 32-bit timer, auto limit
match © @ 100 Hz = 10 msec

event @ happens in all states
match @ condition only

event O generates an interrupt
enable SCTimer/PWM interrupt

unhalt by clearing bit 2 of the CTRL

AN11538 AR SO e A {5 480 5 A B B R P
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SCTimer/PWM #4EF

3. Blinky ILEg

3.1 HH

TELLRB (SCTx_blinky_match) w1, A S 32 7€ i 25 D) £ 2 3 25 5
s (BniERE L LED) /) SCTx_OUTO0. ENf #IRSK24 100 2 HE i —k. REA
TEMHZ ARSI SCTx_OUTO L algd)sdait, (HaZsefls) 24 1 8 FH B FRR A - 50

3.2 e
o CHMILHL: MATCH[O0].U, 100 Z#).
o CUHIM%mE: SCTx_OUTO &4k 25 th i -F UK CIRE 0 A s LED.
o CHIMFM: 01,
o CHMPRE: IREFZ0M 1.

& 3 %126 T RAVEH SCTimer/PWM FI 3R KT EE . 4048 o~ SCTimer/PWM 7] |
T, BEEEAFIUURAY, XETEBERGIN 0. MARELLE, M) SCTimer/PWM % .
RSP, RFSNAZN 0; HH TR, CIRASRMIZA 1.

AT LLE B2 48 MATCHO &% eventO F eventl. EventO {X % /E7E state0, FFH K
A statel. Eventl {UKA(E statel FHBPIRAEZZE 0o Gt — I 288 30X P Fh A 2 PR i)
(HEENO , JHFHAEEMEEHE SCTXx_OUTO (SCTx A FLLFRFD .

MATCH 0 MATCH 0

SCT3_0OUTO

STATE O STATE 1 STATE O STATE 1 STATE O

100 msec EVENT O EVENT 1

&3. Blinky JGHC 4 BH
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3.3 WIHMARES

void SCT_Init(void)
{
LPC_SCT->CONFIG |= 1; // unified timer
LPC_SCT->MATCHREL[®@] .U = (SystemCoreClock/10)-1; // match @ @ 10 Hz = 100 msec
LPC_SCT->EVENT[@].STATE = (1 << 9); // event @ only happens in state ©
LPC_SCT->EVENT[@].CTRL = (0 << 0) | // related to match ©
(1 << 12) | // COMBMODE[13:12] = match condition only
(1 << 14) | // STATELD[14] = STATEV is loaded into state
(1 << 15); // STATEV[15] = 1 (new state is 1)
LPC_SCT->EVENT[1].STATE = (1 << 1); // event 1 only happens in state 1
LPC_SCT->EVENT[1].CTRL = (0 << 0) | // related to match ©
(1 << 12) | // COMBMODE[13:12] = match condition only
(1 << 14) | // STATELD[14] = STATEV is loaded into state
(0 << 15); // STATEV[15] = © (new state is 9)
LPC_SCT->0UT[@].SET = (1 << 9); // event @ will set  SCT_OUTO
LPC_SCT->0UT[@].CLR = (1 << 1); // event 1 will clear SCT_OUTO
LPC_SCT->LIMIT_L = 0x0003; // events @ and 1 are used as counter limit
LPC_SCT->CTRL_L &= ~(1 << 2); // unhalt by clearing bit 2 of CTRL register
}
&4, {75 SCT_blinky_match

£¥E: W T LPC54xxx, {#if]l SCT_OUT[5], [Hy SCT_OUT[0] £iEH:E LPC5Axxx
LPCXPresso V2 tx I LED.

AN11538 AR SCRS e T S G 5 A AR © NXP B.V. 2016. Al rights reserved.
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SCTimer/PWM #4EF

4. [LHECY)#e

41 HK

SCTimer/PWM T LA SET Fl CLR Z5ff#s HEBEALBOE MR, (BB BT b .
BTNV T i an el {5 H ph R il v B A7 g R Ui i, SR W U 1 AN A A AT fADIR
BIEM R ESRT RG] A, AZRH] (SCTx_match_toggle) KX # FBAKK 16 {7
TR, WMARERALEm A BT TER 32 48— 1 52%. NS 100 Z2# P #
SCTx_OUTO —X.

42 BE
o CHAIULAL: MATCH[OL.L, 100 ZF).,
o UMM FIRAEFM 0, SCTX_OUTO YiH—iX.
o CHMFEME: 0 (AEILE 0 %1 Tk .
o CUHMPIRA: .
MATCH[O].L #ZAF#H T4 100 ZfET —RICHS. KAVLECHS, ER 4 B3RS (EED
FAE A 00 A O R MR YL A A7 25 V14 SCTx_OutO.
iR 12 MHz I81RT 1A 16 A v 2t i — il JUt 2 e K ISR I R 294 6.5 =80, At
FATTHEAEH] SCTimer/PWM TH- 4% . B4 16 ArsE I 88 — DA 8 A7 T 5 .

MATCH 0 MATCH 0
/ / / / SCT Timer
SCTO_OUTO

I | | |

I | | |

I | | |

I | | |

I | | |

| 100 msec | ! |

| ! EVENT 0 EVENT 0

I I

B5  ILE#RER (2fEH SCTo)
AN11538 SRS e T £ S SV G 7 I © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

4.3 BN SCTimer/PWM T4 se

SCTimer/PWM T3 45i8% T f0¥F 16 ARG EaeszHl 100 ZFPUCEAFE . A faifbietE,
AT 12 MHz I8P E 120 43851, % SCTimer/PWM %y A & 479 100 kHz.

LPC_SCT->CTRL_L |= ((12@ - 1) << 5); // set prescaler, SCTimer/PWM clock = 100 kHz
4.4 HIEEALARED

void SCT_Init(void)
{
(1 << 17); // two 16 bit timers, auto limit

LPC_SCT->CONFIG |
|= (119 << 5); // PRE_L[12:5] = 120-1 (SCTimer/PWM clock = 12MHz/120 = 100 kHz)

LPC_SCT->CTRL_L

LPC_SCT->MATCHREL[@].L

(100000/10)-1; // match @ @ 10 Hz = 100 msec

LPC_SCT->EVENT[@].STATE = OXFFFF; // event © happens in all state
LPC_SCT->EVENT[@].CTRL = (1 << 12); // match @ condition only
LPC_SCT->0UT[@].SET = (1 << 9); // event @ will set  SCTx_OUT®
LPC_SCT->0UT[@].CLR = (1 << 9); // event @ will clear SCTx_OUT®
LPC_SCT->RES = (3 << 9); // output © toggles on conflict
LPC_SCT->CTRL_L &= ~(1 << 2); // start timer

El6.  {{F% SCT_match_toggle

ZvE: 5T LPC54xxx, {fiH] SCT_OUTI[5], Xy SCT_OUT[0] K% ZE LPC54xxx
LPCXPresso V2 #& /1 LED,

45 [FRHMRBREFRE
W 6 Fim, S 0 TS H A 0 BAANER. MHABLINEGRELN, ok
P17 ST FH T A SO T SR e

Bit Symbol Value Description

1.0 OORES Effect of simultaneous set and clear on output 0.
0x0 No change.
O0x1 Set output (or clear based on the SETCLRO field).
Ox2 Clear output (or set based on the SETCLRO field).
0x3 Toggle output.

B7. REREER

7E SCTx_match_toggle 7w, o gk 25 A7 21 (A 0x03 K4k~ SCTimer/PWM 4
B o

AN11538 AR SCR BT  EA S2 R G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

5. f#H SCTPLL

51 B

F—e A ZRAFAH A, LPCL5xx #iIAEHMAE PLL, nlfl# SCTO /8t SCT1 W4,
HoRH (SCT1 _use_PLL) ffi ] SCTPLL 1%} SCT1 A% 72 MHz Fi NEF8E, 1T ZR Goh 4 )
K HE IRC ] 12 MHz. SCTPLL f AB2H 44 5 SCTL i\ 7 Byl e iEf .

52 BE

AR I F e os . HAEH SCT1, JFM ALl 12 MHz 124171 LPC1549 f&
LPCXpresso R I #EA7Mlk . H Al SCT1_IN7 ik H SCTPLL. 4 — € i 28 fi
MATCH[O0].U #4745 72 MHz B, DASZElAF 100 ZAPUCHC—IR. KAEVTHCHS, &R &
ZEBRE (EE) IS 0. F4F 0 Uit SCT1 fith 0 (ER:%E PO_24 4k(% LED) .

5.3 BEAr SCTPLL

3% SCTimer/PWM PLL L) 72 MHz i£17:

LPC_SYSCON->PDRUNCFG &= ~PDEN_SCT_PLL; // power-up SCTimer/PWM PLL
LPC_SYSCON->SCTPLLCLKSEL = ©; // select SCTimer/PWM PLL input = IRC
LPC_SYSCON->SCTPLLCTRL = (5 << @) | // MSEL = 5 -> M = MSEL + 1 = 6

(0 << 6); // PSEL =@ -> P =1
while (!(LPC_SYSCON->SCTPLLSTAT & 1)); // wait until SCTimer/PWM PLL locked

{42 )5 CONFIG #7285 AfES N 7 f# ] SCTimer/PWM PLL:

LPC_SCT1->CONFIG |= (0x3 << 1)| /[ CLKMODE = SCTimer/PWM clock is input
selected by CLKSEL

(OxXF << 3); /I CLKSEL = falling edge of input 7 (SCTimer/PWM PLL)

AN11538 ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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5.4 IS

SCTimer/PWM #4EF

void SCT1_Init(void)
LPC_SYSCON->SYSAHBCLKCTRL1 |= EN1_SCT1;
LPC_SCT1->CONFIG |= (1 << 9)
(0x3 << 1)
(OxF << 3)
(1 << 17);
LPC_SCT1->MATCH[@].U = (72000000/10) -1;
LPC_SCT1->MATCHREL[@].U = (72000000/10) -1;
LPC_SCT1->EVENT[O].STATE = OXFFFFFFFF;
LPC_SCT1->EVENT[@].CTRL = (1 << 12);
LPC_SCT1->0UT[0@].SET = (1 << 9);
LPC_SCT1->0UT[@].CLR = (1 << 9);
LPC_SCT1->RES = (3 << 9);
LPC_SCT1->CTRL_U &= ~(1 << 2);
}
E8.  PWM (fff PLL) ¥R

enable the SCT1 clock

unified timer

SCTimer/PWM clock is input selected by CLKSEL
falling edge of input 7 (SCTimer/PWM PLL)
auto limit

match @ @ 10 Hz = 100 msec

event @ happens in all states
match @ condition only

event @ will set SCT1_OUTO
event @ will clear SCT1_OUT®
output © toggles on conflict

start timer

AN11538 AR SO e A {5 480 5 A B B R P
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AN11538

BEWF¥-F&
SCTimer/PWM #AEF Mt
6. fRIELEI PWM
6.1 HH

AR (SCTx_pwm) 1 K HF 16 i SCTimer/PWM ERf 27E SCTx_OUTO i 4= ik
100 kHz PWM 155 . #M%4l (LPCXpresso HLERHR_E ) SW1 Al SW2/SW3) FiFiiit
¥ MATCHRELOAD % A7 4 Sk Jk /b f1 G im PWM {5 5 11 5 &St . i T LPC812
LPCXpresso HLEHR 124, FIbE%Es R38 ATk GUEFEr) A3 OB
PWM (E 511 547 . 181 SCTx_OUTO % LED, X A% LED (5%,

6.2 BE
o CHIMILEL: PWM FHIIULAS O A1 PWM 575 LL UL 1.
o CHAIMIH: SCTXx_OUTO T PWM it {5 5
o CHIMFM: 0/ 1,

o CHINRES: K.
SCTimer/PWM #ii NI 8F LT3 S E 1 MHz. Bl MATCHIO].L = 10 (1 MHz /
100 kHz) “Ef% 100 kHz jERS ZULED; X HBIRE] (EE) THEEs IS 0. F4F 0
BE )5 2% SCTimer/PWM #ith 0 BANZHE ST MATCH[O].L FFfF4H 1€ X PWM
SSMAMKE. B oA LR A% MATCH[LL.L AT & UESHEE . KAEILEFEE
1RF, ‘B£iERR SCTimer/PWM #ith 0. & 9 SRRl i1 % .

MATCH| 1]

— MATCHO]
MATCH (1]
AT H |

SCT Court

CTOUT 0

E9. PWM -8 EtEfHr

N A AE ] (—/NEREE LPC812 LPCXpresso L f11& 87 %% R38 i) GPIO % A\ B 4>
EEP S A LPCXpresso HUESHR F 19 SW1 A1 SW2/SW3 [f] GPIO i \) Kfz il PWM %
HAESH S B2 SW1 W AP ERAK PR CRERED) , #ain b at (10 25

© NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

FJEFEK LED . R4 SW2/SW3 M & PR A I, B iib (5 2SEe (10 28) IF

0 LED #2fE .

HER: 1 LPC82x LPCXpresso LRk I, FFI¢ SW2 FI4L (5 LED &2 2 48 [H] 1 i 11 51 B,

A2 s He /b B LED 252 B 34 n i v

6.3 HCEAVHY

b
Hb%

BRI Z RN LED £L4T Nk

void SCT_Init(void)

{
LPC_SCT->CONFIG |= (1 << 17); //
LPC_SCT->CTRL_L |= (12-1) << 5; //
LPC_SCT->MATCHREL[@].L = 10-1; //
LPC_SCT->MATCHREL[1].L = 5; //
LPC_SCT->EVENT[@].STATE = @OxFFFFFFFF; //
LPC_SCT->EVENT[@].CTRL = (1 << 12); //
LPC_SCT->EVENT[1].STATE = @OxFFFFFFFF; //
LPC_SCT->EVENT[1].CTRL = (1 << @) | (1 << 12); //
LPC_SCT->0UT[@].SET = (1 << 9); //
LPC_SCT->0UT[@].CLR = (1 << 1); //
LPC_SCT->CTRL_L &= ~(1 << 2); //

¥

E10. & PWM B EARES

two 16-bit timers, auto limit
set prescaler, SCTimer/PWM clock = 1 MHz

match
match

event
match

event
match

event
event

@ 10/1MHz = 10 usec (100 kHz PWM freq)
used for duty cycle (in 10 steps)

happens in all states
condition only

happens in all states
condition only

will set SCTx_OUTe
will clear SCTx_OUT®O

unhalt it by clearing bit 2 of CTRL reg

&¥E: AT LPCS54xxx, #/f SCT_OUTI[5], KA SCT_OUTI[0] Ki%H % LPC54xxx
LPCXPresso V2 # L [#] LED.

AN11538

AR SO e A {5 480 5 A B B R P
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SCTimer/PWM #4EF

7. BEHXFH PWM

71 HHE

SCTimer/PWM fgfg 1 Eit$ie — M RE, AER T HHRER. MBI T, &bl
F%gr B 7 e S A7 a8 CREANMRT D $8 5 THEOT 17 W] 520 B A7 R B /R X2 H 1
BsEf (SCTx_pwm_center_aligned) i FHiZ I REAE B— AN & HO 5711 PWM #irt o 3X AT v
TN UHAAUAE FH — AN FHER M 2 BTl . e EFEH 16 7 SCTimer/PWM & i 3%
7E SCTx_OUTO K A= % 100 kHz ] PWM {55 . P4 (LPCXpresso HLERHR 117 SW1
A SW2/SW3) HTiBid ¥ 5 MATCHRELOAD 271723 K is /b A1t PWM 15 5 1) 525 L.
FF LPC812 LPCXpresso IR b A1, FHtiE%as R38 H T il %) g
OB PWM S S 125 . 8K SCTx_OUTO 8% LED, X A% LED 5
.

7.2 BEE

AN11538

NFIEIE

SCTimer/PWM #i At L4 T3 4 28 2 MHz. B 18] MATCHIO].L = 10 4= ml S e 1 -
) RO R E R R . R, S PWM AN 20 MR, 10 usec (100 kHz).
B AILE /A4 MATCH[L).L T8 UE S st KAEFLE 1 ILER, EafEm b
T B A7 SCTimer/PWM #iith 0, JRER NiHEUERR (mpD Hath. B 11 BoRitoR
BB -

0

MATCH1 === focemnncemnnneensd N fonrmccnencncsd NG fomnennnn

SCT3_0UT0

10 usec = 100 KHz

i
-y ____

El11. BT PWM THEE R

N A A ] (—/NEREE LPC812 LPCXpresso L f11& 87 %% R38 i) GPIO % A\ B 4>
JEPE % $Alh LPCXpresso HUEAHL 11 SW1 Al SW2/SW3 ) GPIO #IA) Kt PWM #i
HAESH . B2 SW1 W BAPERAKESPRT CRERED) , #ain b at (10 25

ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

FEFK LED 52f% . 524 SW2/SW3 Mo B AR AR HL PR, AR ilb st (10 25) JF
0 LED #2fE .

7.3 EEMRWY

void SCT_Init(void)

{
LPC_SCT->CONFIG |= (1 << 17); // two 16-bit timers, auto limit at match ©
LPC_SCT->CTRL_L = (1 << 4) | (6-1) << 5; // BIDIR mode, prescaler = 6, SCTimer/PWM clock = 2

MHz
LPC_SCT->MATCHREL[@].L = 10-1; // match @ @ 10/2MHz = 5 usec (100 kHz PWM freq)
LPC_SCT->MATCHREL[1].L = 5; // match 1 used for duty cycle (in 10 steps)
LPC_SCT->EVENT[@].STATE = OXFFFFFFFF; // event @ happens in all states
LPC_SCT->EVENT[@].CTRL = (1 << @) | (1 << 12); // match 1 condition only
LPC_SCT->0UT[0@].SET = (1 << 0); // event @ will set SCTx_OUT®
LPC_SCT->OUTPUTDIRCTRL = (@x1 << 0); // reverse output © set when down counting
LPC_SCT->CTRL_L &= ~(1 << 2); // unhalt it by clearing bit 2 of CTRL reg

}

B12.  BEHRNFH PWM AR

#¥E: X LPC54xxx, f#iff] SCT_OUTI[4], Xy SCT_OUT[0] Ai%E# % LPC54xxx
LPCXPresso V2 #& /1 LED,

AN11538 A SR e A {5 S A G B W R © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

7.4 A5 PO Te A A A

R 11, R BNZOE N S EANE R TR A BTN, 2 MATCHL b B A7 4
S 0, HAER N0, AZEAE R ULECA A B 5 0. XA A X

Table 187. SCT bidirectional output control register (OUTPUTDIRCTRL, address 0x1C01 8054) bit description

Bit Symbol Value Description Reset
value
1.0 SETCLRO Set/clear operation on output 0. Value 0x3 is reserved. Do not program this value. 0

0x0 Set and clear do not depend on any counter.

0x1 Set and clear are reversed when counter L or the unified counter is counting down.

Ox2 Set and clear are reversed when counter H is counting down. Do not use if UNIFY = 1.
32 SETCLRI1 Set/clear operation on output 1. Value 0x3 is reserved. Do not program this value. 0

0x0 Set and clear do not depend on any counter.

E13. WHRBREFER

TEIL R H, OUTPUTDIRCTRL ZFf7#sffiH{E 0x1 #87~ SCTimer/PWM 7£ 1] T 14
it 0 BALALE .

AN11538 AR SCRS e T S G 5 A AR © NXP B.V. 2016. Al rights reserved.
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SCTimer/PWM BAEF

8. XUEIE PWM

8.1 HHK

HoRB] (SCT_pwm_2ch) Eonfl A &2 LAE A PWM 55 . BREHAS—1 32 1
HHEEA . HEE SCTimer/PWM %\ 0 (SCT_INO) 1 GPIO % N Al S 3584 Z0WAN 4 H
5. LPC812 LPCXpresso HLEgR L1274 (R38) A LPCXpresso HiEg L1
5 SW1 M TS OAL /3 N E LED 2 #3476, 78— Seffi ok i Cln
LPC11U6x LPCXpresso) H', GPIO (SW1) f ANAREA T SCT_INO, #ihifs5a %k (4
i AL LED NERARTRIZ M E M) o &AL EANEE LED INKRILED, SREAERskt.
R Bl i 2 8 FH KT Red State T.H (SU0LE 14) #EM. B/ H ALWAYS IRE
(U_ALWAYS ¥4 —it%8%, L_ALWAYS. H_ALWAYS T+ 16 iz Ef7) . ALWAYS
REMMER SCTimer/PWM B H A —ANRES,  BRIEA SR T LU I ADIRES TR0 €
4. ALWAYS J&— ANl g R AETEATR ROIRAS I 261

SCTimer/PWM [t & 27 77 & ik 7€ 11 B 3 IR VUL EC A A7 28 0 91 R PRI 5% 4. 4% th LED
DL 5 2 LU IR, T 40 8/ € LED D DA o8 23 LU IR R

8.2 WE
o CUHIMIHIAN: SCT_INO (SW1 8 R38) .
o CHIMHIH: SCTx_OUTO (%tth LED) 1 SCTx_OUTL /™ (L fa/#i s LED) .
o CUHIMULED: VLI O £ 4.

o CHMEHEM: FMHO0ES.
o DHARIRE: RS 0A 1,

match_cycle

action 3:

CALL Limit unified counter
U_ALWAYS]

(match_cycle 88 !5CT _inputd)
action 1:

8.3 Red State K

match_red_ON SET LED_green match_green_ON
action 7: SET LED_red action 4:
CLEAR LED_red CLEAR LED_green

U_ENTRY

(match_cycle 88 SCT_input()
match_red_OFF action 2:
action 6: SET LED_green

SET LED _red SET LED_red

match_green_OFF
action 5
SET LED_green

Bl14. 4%t SCT_pwm_2ch KJ Red State &

AN11538 AR SCRS e A {3 8380 52 A G B R © NXP B.V. 2016. All rights reserved.
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8.4 HIEEALAES

SCTimer/PWM #4EF

Z WK 15. ARSI Red State T HAER, Bl 5 #0523 4 .

void SCT_Init(void)
{
LPC_SCT->CONFIG [= (1 << 0) | (1 << 17); // unified, auto limit
LPC_SCT->MATCHREL[@] .U delay; // match_cycle
LPC_SCT->MATCHREL[1].U match_green_OFF; // match_green_OFF
LPC_SCT->MATCHREL[2].U match_green_ON; // match_green_ON
LPC_SCT->MATCHREL[3].U match_red_OFF; // match_red_OFF
LPC_SCT->MATCHREL[4].U match_red_ON; // match_red_ON
LPC_SCT->EVENT[@].STATE = (1 << 9); // event @ happens in state © (U_ENTRY)
LPC_SCT->EVENT[@].CTRL = (@ << @) | // related to match_cycle
(0 << 10) | // IN_@ low
(3 << 12) | // match AND IO condition
(1 << 14) | // STATEV is loaded into state
(1 << 15); // new state is 1
LPC_SCT->EVENT[1].STATE = (1 << 0); // event 1 happens in state © (U_ENTRY)
LPC_SCT->EVENT[1].CTRL = (3 << @) | (1 << 12); // match_red_OFF only condition
LPC_SCT->EVENT[2].STATE = (1 << 0); // event 2 happens in state @ (U_ENTRY)
LPC_SCT->EVENT[2].CTRL = (4 << @) | (1 << 12); // match_red_ON only condition
LPC_SCT->EVENT[3].STATE = (1 << 1); // event 3 happens in state 1
LPC_SCT->EVENT[3].CTRL = (@ << @) | // related to match_cycle
(3 << 10) | // IN_@ high
(3 << 12) | // match AND IO condition
(1 << 14) | // STATEV is loaded into state
(0 << 15); // new state is ©
LPC_SCT->EVENT[4].STATE = (1 << 1); // event 4 happens in state 1
LPC_SCT->EVENT[4].CTRL = (2 << @) | (1 << 12); // match_green_ON only condition
LPC_SCT->EVENT[5].STATE = (1 << 1); // event 5 happens in state 1
LPC_SCT->EVENT[5].CTRL = (1 << @) | (1 << 12); // match_green_OFF only condition
LPC_SCT->0UT[@].SET = (1 << @) | (2 << 3) | (1 << 5); // event @, 3 and 5 set OUT@ (green LED)
LPC_SCT->0UT[@].CLR = (1 << 4); // event 4 clear OUTO (green LED)
LPC_SCT->0UT[1].SET = (1 << @) | (2 << 1) | (1 << 3); // event @, 1 and 3 set OUT1 (red LED)
LPC_SCT->0UT[1].CLR = (1 << 2); // event 2 clear OUT1 (red LED)
LPC_SCT->0UTPUT |= 3; // default set OUT® and OUT1
LPC_SCT->CTRL_U &= ~(1 << 2); // start timer
}
E15. Red State TRAERMIRLHBEERA

ZVE: KT LPC54xxx, {#H SCT_OUT[4] f1 SCT_OUTI[5], [*y SCT_OUT[0]
SCT_OUTI[1] #iE# % LPC54xxx LPCXPresso V2 % L[] LED.

AN11538

NFI%ER
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SCTimer/PWM #4EF

9. WAHIXK PWM

91 HK
R (SCTx_pwm_deadtime) 7~ 253838 XUA I f PWM AR, B 78 FEH S AL X 3%
HIEAN PWM X o BAE 78S 16 @ iy 28850 (RSP EES) o sk sds T T
Az A AT FE X AR B AN PWM X, AT BB 5 58— X AR AR s HAb H . ok
A CETE SCT_INO ESEH (LPC15xx 7~ filffiH SCTimer/PWM fi AAbEEEL ) o ik
g N 0] BB A H 3R N G BRIR A (Out0 = HIGH, Outl = LOW)

24 SCTimer/PWM 53l %] ABORT 5| il (SCT_INO) i R F&uEr, 2 A SCTimer/PWM
Rk B B R (200 main.c 1 SCT_IRQHandler) , J£i&F STOP 41f. ABORT
HIER: 2 —14% LPCXpresso # (LPC15xx) 1) SW1 (1] GPIO 5| JHIAE sl B34 7 H B A A A
ANSEHRITTE AR A

9.2 KB

o CHHMIMIN: SCT_INO H/E ABORT (LPC15xx 1% # T3k H SCTIPU) .

SR %t : SCT_OUTO (PWM1 #i €t LED) il SCT_OUT1 (PWM2 4./t
LED) .

CHMULE: UUAC 0 % 2.
CHRHE: F10 %2 3.
CHRPRE: o

~ Limit

SCT Count
Match_L[0]
= .

CTOUT_0

CTOUT 1

Bl16. A S BASEX K PWM

AN11538 AR SCRS e A {3 8380 52 A G B R © NXP B.V. 2016. All rights reserved.
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9.3 LPC15xx i AALF BT

¥ P19 FLE NFEM SCTL_INO ¥y ABORT #i N\, FAEH L PG, & AT
18 I S MR AT GPIO i L1 5] fi1 43 Fid y ABORT 51 il

LPC_SWM- >PINASSIGN1@
LPC_SWM- >PINASSIGN1@
LPC_SCT_IPU-
LPC_PMUX->SCT1_P_MUX® =

|= 0x0000FF00;
&= OXFFFF29FF;
1;

17;

>ABORT[1].ENABLE

9.4 AR
[ 17 SRAEAPRA . DA A= AR/ ICRE A M AR %47 2819 SCTimer/PWM

SCTimer/PWM #4EF

// ASSIGN10(15:8) = FF
// P1.9 (SW2) = SCT_ABORTO
// enable SCT_ABORTO from SWM

// SCT1_IN® = SCTIPU_ABORT = P1.9 (SW2)

XtF LPC54xxx, f#f] SCT_OUT[4] 1 SCT_OUT[5], XI’A SCT_OUTI[0] 1

// duty cycle 1
// duty cycle 2

2
1

3
2

(4]
2
3
(4]

split timers, auto limit
configure SCT1 as BIDIR

match on (half) PWM period

match on duty cycle 1

match on duty cycle 2

event O happens in all states
IN_@ falling edge only condition

event 1 happens in all states
IN_© rising edge only condition

happens in all states
(DC1) only condition

happens in all states
(DC) only condition

and 2 set OUTO (blue LED)
clears OUTO (blue LED)
sets OUT1 (red LED)

and 3 clear OUT1 (red LED)

toggle OUTO and OUT1 on conflict
default set OUTO and clear OUT1

event © will stop the timer
event 1 will generate an irg

enable SCTx interrupt

start timer

WA ARG o
#ZVE:
SCT_OUTI[1] £iE# % LPC54xxx LPCXPresso V2 % I/ LED.
#tdefine DC1 (130)
#tdefine DC2 (135)
#tdefine hperiod (180)
void SCT_Init(void)
{
LPC_SCT->CONFIG |= (1 << 17); //
LPC_SCT->CTRL_L [= (1 << 4); //
LPC_SCT->MATCH[@].L = hperiod; //
LPC_SCT->MATCHREL[®@].L = hperiod;
LPC_SCT->MATCH[1].L = DC1; //
LPC_SCT->MATCHREL[1].L = DC1;
LPC_SCT->MATCH[2].L = DC2; //
LPC_SCT->MATCHREL[2].L = DC2;
LPC_SCT->EVENT[@].STATE = OXFFFFFFFF; //
LPC_SCT->EVENT[@].CTRL = (2 << 108) | (2 << 12); //
LPC_SCT->EVENT[1].STATE = OXFFFFFFFF; //
LPC_SCT->EVENT[1].CTRL = (1 << 10) | (2 << 12); //
LPC_SCT->EVENT[2].STATE = OXFFFFFFFF; // event
LPC_SCT->EVENT[2].CTRL = (1 << 0) | (1 << 12); // match
LPC_SCT->EVENT[3].STATE = OXFFFFFFFF; // event
LPC_SCT->EVENT[3].CTRL = (2 << @) | (1 << 12); // match
LPC_SCT->0UT[@].SET = (1 << 0) | (1<<2); // event
LPC_SCT->0UT[@].CLR = (1 << 2); // event
LPC_SCT->0UT[1].SET = (1 << 3); // event
LPC_SCT->0UT[1].CLR = (1 << Q) | (1 << 3); // event
LPC_SCT->RES | = 0x0000000F ; //
LPC_SCT->0UTPUT [=1; /7
LPC_SCT->STOP_L = (1 << 0); //
LPC_SCT->EVEN = (1 << 1); //
NVIC_EnableIRQ(SCT_IRQn); //
LPC_SCT->CTRL_L &= ~(1 << 2); //
}
E17. wAEXAIRAARREE PWM

AN11538
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SCTimer/PWM #4EF

95 WWELEZT
AT LGB AN A F S LR EATEX . w i@ DL R T L
15 B 228 FH B I F P BRI VLR 27 A7 28 (37748 CONFIG i B A7 NORELOAD_L) &

N T L A7 A7 3% (1 8
HOHE SR P USSR UL IC 27 A7 48 (FFf74% CONFIG H 1R NORELOAD_L) .
9.6 R
Tok

| | L
==

ﬁ | Iﬁﬁ‘ﬁ B I‘Z]I]‘ ZUMHZJQ J J

B18.  FHFLX M KIXGEE PWM: — BB K AP0 5 — 4B IE AN W P 2 [ AP AR
3EIR
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SCTimer/PWM BAEF

Prevu :

) ) ) 4.00us 2.50GS5/s
& 200V & 200V B +v—4.04000ps 1M points

"': value Mean Min
| @ Frequency ———-.Hz No period found

E19. ABORT M AZERK I IE PWM i

i : : : . (4.00ps 2.50G5/S
200V & 2.00V & ||I»v10.6200us 1M points

3 Jul 2013
"' value Mean Min Max 5td Dev 1:12:00 |
| @ Frequency ————Hz No period found

E20. ABORT 5|48 ak = B FHEH G35 PWM
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SCTimer/PWM #4EF

10. ULHECE Hrin

10.1 B

TERTH P RBIH, fFH SCTimer/PWM E A AEIX [HFEHKT PWM (IR L vH4Es) o BLTE,
FATT K 8 o ] 8 T DT R EE T N 8K A AF A A SCTimer/PWM it & %5 47 2% 4 1Y
NORELOAD_L ¥ A~ PWM 15 5 1) 25t FRORFFE AN IRIAE X A B o

10.2 EE

MR (SCTx_pwm_reload) 1E7EfEH SysTick i€ i #55:0g 20 Z R0 A= me— & 91 o r o
£ SysTick H b3 &5 o 55 e 1 VLS HB N 24A .
P AR IELE A ] GPIO %\ (SW1/SW3/R038) Kiz il PWM it 5 S 1 H o . H 54
AT, a2t (kg 20 2 —%0 , MG TRETR, 2mb b
=,
o CHM%IH: SCT_OUT1 (PWM1 41L& LED) Ml SCT_OUTO (PWMO #5 /%% (f
LED) .

10.3 HIIEALARES
KRR E A7 ABORT #iN, BINWIHMARIL S Z A7/ (SCTx_pwm_deadtime) 7584
FHE .

10.4 BEHFEFIMBAE

BT EH AR A AT A R A AT SysTick e 2% R Wik . AR I BN 20 Z AR — K.

Ef7 SCTimer/PWM Bt & % 77254 ) NORELOAD_L fir AJ % 1k BB UL AL 25 77 2%« X fo it
FATEH MATCHREL[1].L A1 MATCHREL[2].L, {H7E£ NORELOAD_L {7 #E & 50"
B, MATCH[1] 1 MATCH[2] & ffas A siE. & 21 Bor5e %) SysTick € i &5

H kAR
void SysTick_Handler(void)
{
LPC_SCT->CONFIG |= (1 << 7); // stop reload process for L counter
if (LPC_GPIO->PIN[2] & (1 << 5)) // P2_5 high?
{
if (LPC_SCT->MATCHREL[2].L < hperiod-1) // check if DC2 < Period of PWM
LPC_SCT->MATCHREL[1].L ++;
LPC_SCT->MATCHREL[2].L ++;
¥
else if (LPC_SCT->MATCHREL[1].L > 1) // check if DC1 > 1
{
LPC_SCT->MATCHREL[1].L --;
LPC_SCT->MATCHREL[2].L --;
}
LPC_SCT->CONFIG &= ~(1 << 7); // enable reload process for L counter
}
B21. FATEIFMBILEAER SysTick B FAFY
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SCTimer/PWM #4EF

11. 4 J@E PWM

11.1 BH

IR (SCTx_pwm_4ch) 87 i 51 PUEE PWM ARl B FH S — 1 32 75 i 85X
KA BRI SR . S TE AT A E AR . EORIRESHLE AT SCT_OUTOo/1 I
() 1E Bk Al SCT_OUT2/3 B 1 7k b ik AT i B

SCT_INO (f£ LPC15xx [ F, KH SCTIPU 4Bl E P2 _5) FIfEd ks . nE
T, S am bl g NN BRAS . BT e I 85 R A b . % T — R R R AR
ABORT #iy N TE P AE B o
11.2 &
o CHMIHIA: SCT_INO ('ABORT),
SR : SCT_OUTO (&l PWML1) #1 SCT_OUTL (ZLa#Lilk PWM2) .
SCT_OUT2 (Ff#iir PWM3) il SCT_OUT3 (Hifa#iilr PWM4) .
A MULES: ULAC O & 4.
CHMEMS: FE0 £ 5.
CHFRE: L.

11.3 #&it
22 BorIbRpIR) Red State B, (H2, % THKAHTAERM SCTimer/PWM 15, {H
NHEZS% .
pwm_cycle
StartPWhi
SET WL
SET PWM2
CLEAR PWM3
CLEAR PWH4
CALL Limit unified counter
CALLIRQ cycle pwim_vall
|ABORT action 1:
AbortPWM: CLEAR PWML
CLEAR PWML
CLEAR PWM2
SET PWM3 [
SET PWMI4

L pwm_val2
CALL Limit unified counter action 2

CALL Halt unified counter CLEAR PWM2
CALLIRQ_abort 9

U_ALWAYS
pwm_val3

action 3:
SET PWM3

pwm_vald
action 4:
SET PWM4

E22. HRFEE (Red State) 4 3&iE PWM 2EER
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11.4 HIEHAARE

SCTimer/PWM #4EF

{

#define
#define
#define
#define
#define

& 23.

pwm_vall
pwm_val2
pwm_val3
pwm_vald
pwm_cycle

void SCT_Init(void)

LPC_SCT->CONFIG

LPC_SCT->MATCH[@].

(400000)
(500000)
(100000)
(900000)
(1000000)

U =

LPC_SCT->MATCHREL[@].U =

LPC_SCT->MATCH[1].

U =

LPC_SCT->MATCHREL[1].U =

LPC_SCT->MATCH[2].

U =

LPC_SCT->MATCHREL[2].U =

LPC_SCT->MATCH[3].

U =

LPC_SCT->MATCHREL[3].U =

LPC_SCT->MATCH[4].

U =

LPC_SCT->MATCHREL[4].U =

LPC_SCT->EVENT[@]
LPC_SCT->EVENT[@]

LPC_SCT->EVENT[1]
LPC_SCT->EVENT[1]

LPC_SCT->EVENT[2]
LPC_SCT->EVENT[2]

LPC_SCT->EVENT[3]
LPC_SCT->EVENT[3]

LPC_SCT->EVENT[4]
LPC_SCT->EVENT[4]

LPC_SCT->EVENT[5]
LPC_SCT->EVENT[5].

LPC_SCT->0UT[@]
LPC_SCT->0UT[@]
LPC_SCT->0UT[1]
LPC_SCT->0UT[1]
LPC_SCT->0UT[2]
LPC_SCT->0UT[2]
LPC_SCT->0UT[3]
LPC_SCT->0UT[3]
LPC_SCT->0UTPUT
LPC_SCT->RES

LPC_SCT->HALT_L
LPC_SCT->LIMIT_L
LPC_SCT->EVEN

.STATE
.CTRL =

.STATE
.CTRL =

.STATE

.SET
.CLR =
.SET =
.CLR =
.SET =
.CLR =
.SET =
.CLR =

.STATE =
.CTRL =

.STATE =
.CTRL =

.STATE =
.CTRL =

CTRL =

NVIC_EnableIRQ(SCT_IRQn);

LPC_SCT->CTRL_L

43838 PWM WIS

= (1

(1 << 0) |

pwm_cycle;
pwm_cycle;
pwm_vall;
pwm_vall;
pwm_val2;
pwm_val2;
pwm_val3;
pwm_val3;
pwm_val4;
pwm_val4;

OXFFFFFFFF;
(0 << 9) |

OXFFFFFFFF;
(1 << @) |

OXFFFFFFFF;
(2 << 9) |

= OXFFFFFFFF;

(3 << 9) |

= OXFFFFFFFF;

(4 << 0) |

= OXFFFFFFFF;

(0 << 10) |
<<
<<
<<
<<
<<

<<

0);
1) |
0);
2) |
3) |
0);
(1 << 4) |
(1 << 9);
0x0000000C;
OX0000005A ;

(1
(1
(1
(1
(1

(1 << 5);
(1 << 5);
(1<<0) |

~(1 << 2);

/7
/7
/7
//

(1 << 17); //
//
//
//
//
//

<<

(1 << 12);

(1 << 12);

(1 << 12);

(1 << 12);

(1 << 12);

(2 << 12);

(1 << 5);

(1 <<
(1 <<

5);
5);

(1 << 5);

(1 << 5);

duty
duty
duty
duty

unified
match ©
match 1
match 2
match 3
match 4
event 0
match ©

event 1
match 1

event 2
match 2

event 3
match 3

event 4
match 4

event 5

IN_© LOW only condition

event 0
event 1
event 0
event 2
event 3
event 0
event 4
event 0
default

conflict:
SCT2_0UTO/1: Inactive state low
SCT2_0UT2/3: Inactive state high

event 5
event 5
event @

enable SCTimer/PWM interrupt

start timer

cycle PWM1
cycle PWM2
cycle PWM3
cycle PWM4

timer, auto limit
on PWM cycle

on vall (PWM1)
on val2 (PWM2)
on val3 (PWM3)

on val4 (PWM4)

happens in all states
(pwm_cycle) only condition

all states
only condition

happens in
(pwm_vall)

all states
only condition

happens in
(pwm_val2)

all states
only condition

happens in
(pwm_val3)

all states
only condition

happens in
(pwm_val4)

happens in all states

OouTe
OouTe
ouT1
0ouT1
ouT2
ouT2

sets

clear
sets

clear
set

clear
set ouT3
clear OUT3
clear 0OUTO/1 and
Inactive state

(PWM1)

(PWM1)

(PWM2)

(PWM2)

(PWM3)

(PWM3)

(PWM4)

(PWM4)

set 0UT2/3

takes precedence

and 5

and 5
and 5

and 5

will halt the timer
will 1limit the timer
and 5 will generate an irg

AN11538
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SCTimer/PWM BAEF

115 %R

E24. 438 PWM: FHAEER 5= HER 54 PWM REIFE SR —R

SCT_OUT1 (Zt#iF) 50 %
SCT_OUTO (Z#hil) 40 %
SCT_OUT2 (G EHELIE) 10 %
SCT_OUT3 (HEf#hiZE) 90 %

ABORT (A1)

WbRALE A R B bRid AN ES: PWM JE ) S0 B .

WhsfE D Fric IR . & : SCT_OUTL Al SCT_OUTO fMH B IR AMEHT, i SCT_OUT2
SCT_OUT3 [N BIRE N H .

B25. 4JEiE PWM: FAMEIER 52 HER 5 A PWM RIIE SR —K

AN11538 AR SCR BT  EA S2 R G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

12. f#RS PWM
121 HE

7R (SCTx_pwm_decode) 1 Al sk A4l 3R #= il Dh e . B S8l PWM A 15 45 Sk il &
PWM 15 51 52 Itk E £ m T (max_width) 2K (min_width) JEAM4FEE. PWM
E5ZME N 10 kHz. WEMWA NS S (width_error FIEER ) K487 10 kHz {5 52
A R B K o
12.2 EE
o CHAIHIA: SCT_INO (FEXH N 10 kHz PWM 55) .
A% -

— SCT_OUTO, M4 /Ras, (R TFHR. WREEKRNE=4" PWM KL%,
IESRyE naapesling

- SCT_OUT1, HZFWE IR, KHEFER. W EAER, Wof st .
C A VS LAl 3R: UUAC 0 %2 2 Ffiisk 3 /1 4,

SIS FF0ZES.

CHIBPIRZ: IREZ 0 AT 1.

AN11538 ARSI £ S G B R © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

12.3 &t

match_neo_input
action 2:
CALL Limit unified counter

CALL no_signal
U_ALWAYS| CLEAR width_error
C

LEAR timeout

+pwm_input

capture_period:

CAPTURE LOW into cap_period
CALL Limit unified counter

SET timeout

-pwm_input
capture_width_out:

CAPTURE LOW into cap_width
CALL width

CLEAR width_error

match_max_width
action 1:{no actions)

-pwm_input
capture_width_in:

CAPTURE LOW into cap_width
SET width_error

U_ENTRY

state 1

match_min_width

{no action)
B26.  f#RS PWM HPREE
AN11538 ARSI £ S G B R © NXP B.V. 2016. All rights reserved.
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12.4 FIMEALARES

SCTimer/PWM #4EF

#define
#define

& 27.

#define PWM_FREQUENCY
#define PWM_RESOLUTION
PWM_MIN_DUTY_PERCENT
PWM_MAX_DUTY_PERCENT

t#tdefine SCT_PRESCALER
t#tdefine match_min_widt
t#tdefine match_max_widt
t#tdefine match_no_input

void SCT_Init(void)

LPC_SCT->CONFIG

LPC_SCT->CTRL_U
LPC_SCT->REGMODE_L

LPC_SCT->MATCH[@].
LPC_SCT->MATCHREL [
LPC_SCT->MATCH[1].
LPC_SCT->MATCHREL [
LPC_SCT->MATCH[2].
LPC_SCT->MATCHREL [

LPC_SCT->EVENT[@]
LPC_SCT->EVENT[@]
LPC_SCT->EVENT[1]
LPC_SCT->EVENT[1].
LPC_SCT->EVENT[2].
LPC_SCT->EVENT[2].

LPC_SCT->EVENT[3].
LPC_SCT->EVENT[3].

LPC_SCT->EVENT[4].
LPC_SCT->EVENT[4].

LPC_SCT->EVENT[5].
LPC_SCT->EVENT[5].

LPC_SCT->CAPCTRL[3
LPC_SCT->CAPCTRL[4
LPC_SCT->0UT[@].SE
LPC_SCT->0UT[@].CL
LPC_SCT->0UT[1].SE
LPC_SCT->0UT[1].CL
LPC_SCT->0UTPUT
LPC_SCT->LIMIT L
LPC_SCT->EVEN

NVIC_EnableIRQ(SCT_IRQn);

LPC_SCT->CTRL_U

NS

h
h

u
8].U
u
1].U
u
2].U

.STATE
.CTRL
.STATE

CTRL
STATE
CTRL

STATE
CTRL

STATE
CTRL

STATE
CTRL

].u
].u
1
R
T
R

fERY PWM HIZ646ARRS

1000
1000
25
70

4

// PWM frequency in Hz

// Timer resolution in ns

// Minimum allowed duty cycle in %
// Maximum allowed duty cycle in %

(((SystemCoreClock / 1000u) * PWM_RESOLUTION_NS) / 1000000u - 1u)
((1o000000u * PWM_MIN_DUTY_PERCENT) / (PWM_FREQUENCY * PWM_RESOLUTION_NS))
((1o000000u * PWM_MAX_DUTY_PERCENT) / (PWM_FREQUENCY * PWM_RESOLUTION_NS))

((10000000u * 300

(1 << @) | (1 << 17);

(SCT_PRESCALER << 5);
0x00000018;

= match_max_width;
= match_max_width;
= match_min_width;

match_min_width;
match_no_input;

= match_no_input;

OXFFFFFFFF;

(2 << 0) |

(1 << 12);

OXFFFFFFFF;

(1

<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<

<<
<<
<<
<<
<<
<<

<<
<<

10) |
9);

e) |
12) |
14) |
15);
1);

10) |
12) |
14) |
15);
1);

e) |
12) |
14) |
15);
0);

10) | (2 << 12);

(2 << 12);

1);
3) | (1 << 5);
1);
0);
3);
0) | (1 << 5);

0) | (1 << 1);
0) | (1 << 5);

~(1 << 2);

//

//
//

/7
//
/7

) / (PWM_FREQUENCY * PWM_RESOLUTION_NS))

unified, auto limit

set prescaler
3x MATCH, 2x CAPTURE used

match_max_width
match_min_width

match_no_input

event © happens in all states
related to match_no_input only
event 1 happens in all states
IN_O rising edge condition only
event 2 happens in state ©
related to match_min_width
match condition only

STATEV is loaded into state
new state is 1

event 3 happens in state 1
IN_0 falling edge

I0 condition only

STATEV is loaded into state
new state is @

event 4 happens in state 1
related to match_max_width
match condition only

STATEV is loaded into state
new state is @

event 5 happens in state ©
IN_0 falling edge condition only

event 1 is causing capture 3

event 3 and 5 cause capture 4

event 1 set OUT@ (no timeout)

event © clear OUTO (timeout)

event 3 set OUT1 (no width error)
event © and 5 clear OUT1 (width error)

default set OUTO and OUT1
event © and 1 limit the timer
event © and 5 generate an irg

enable SCTimer/PWM interrupt
start timer

AN11538

AR SO e A {5 480 5 A B B R P

© NXP B.V. 2016. All rights reserved.
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13. RC5 &

SCTimer/PWM BAEF

13.1 BH

E28. RC5 Wizl

HoRf (SCTx_re5_send) ¥ SCTimer/PWM HIfE RC5 Ki%k#s, BIEWKSEEISHIZAL
LED. X4t wii R E (P24 (41 PCA84C122 1 SAA3010) HImE At {RTh& %

OVE S
1.778 ms
6
system bits ‘ command bits ‘

\1\1\0\0\0\0\0\1\1\0\1\1\1\1\

1
1

[ 27.777 us

j o

13.2 EE

AN11538

NFIEIE

/7T SCTimer/PWM HIPANERT 25, KT 16 et 28 H T4 25 % &5 = HhRy
36 kHz Hfillksf. (%) 5 AME SCT M. BAEE SCT_INO %A 5]tk k
T BB R B7 B P R R e R I B AL A F T R G S PR A 2 A R g S B

MRT (Z#ZEN ) hRkbHAEF (MRT_IRQHandler 7£ main.c H1) T &% 14 N3
A
o i N: SCT_INO ¥ (25) N AT LAYE & FT s F AR R o

fith: SCT_OUTO HfE LED Bxzhasidt, mH-FAR. il 36 kHz (¥R ES. 36
kHz 155 ki #F 25 %r) 5=t

COHIULEC: DLAC 0 A 1.
CHRFEM: 3.
CHBPIRE: .

AR SCR BT  EA S2 R G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

13.3 #it

MATCH_1 = 36KHL
L_LIIT =1
QUTP_O=10

MATCH_O = 36MHz = 32
H_LIWIT =1
IRz =1

WMATCH_O &8 IMP_O
CUTP_0 = 1

E29. RC5 KEZRAE

13.4 B

IAE'E BiE By B

E30. £ SCT_OUTO HlIE—A 522 RC5 i

BI31. & —ANE ECPIALE) 32 BB AR AR

AN11538 ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

14. RC5 #k

14.1 HH

HoRB (SCTx_rc5_receive) ¥ SCTimer/PWM {%H1 75 I 2% 284 FI/E RC5 #Ektss (5
MRS o {3 P Rl I 25 11 U(S)ARTO il ik RS232 #2111k ik Ui 1) RC5 i (19200

BRFED
LPC1549 353
| SCT2_INO
RS232 N :;i D i R
|

I 1

E32. # LPC1549 K RC5 B 4B AL

14.2 BB

i E A RTEE 32 1. SCTimer/PWM i AR 8h CL& T4 4% 1 MHz. SCTimer/PWM
BN 0 HTEMNGE S LT TR E . XSHEAEH TR e, R
(HEB) S HE TS AT . 78 SCTimer/PWM Friab s, g 2 i 5t .

o i N: SCT_INO AT #: RC5 ¥z .

° ﬁ']ﬂj Tco
o CHAIVLECHHFE: VLR O, 44 1702,
o CHMHEM: 3.
o O o
AN11538 SRS P A2 BB S G B R © NXP B.V. 2016. All rights reserved.
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14.3 #it

SCTimer/PWM #4EF

IMP_00 falling edge
CAPTURE_1 =1
MATCH_O =12 m= L_LIMIT =1
L_LIMIT =1
IR =1
IMP_0 rising edge
CAPTURE_2 =1
L_LIMIT =1
IR =1
El33. RC5ERIBREHE
14.4 HIGALAREG
void RC5_Init(void)
{
LPC_SYSCON->SYSAHBCLKCTRL1 |= EN1_SCT2; // enable the SCT2 clock
LPC_SCT2->CTRL_L |= (SystemCoreClock/1000000-1) << 5; // set prescaler, SCTimer/PWM clock = 1 MHz
LPC_SCT2->REGMODE_L = (1 << 1) | (1 << 2); // register pair 1 and 2 are capture
LPC_SCT2->MATCH[@].L = 12000; // match @ @ 12000/1MHz = 12 msec (timeout)
LPC_SCT2->MATCHREL[@].L = 12000;
LPC_SCT2->EVENT[@].STATE = 0x00000001; // event @ only happens in state ©
LPC_SCT2->EVENT[@].CTRL = (@ << @) | // MATCHSEL[3:0] = related to match ©
(1 << 12) | // COMBMODE[13:12] = uses match condition only
(1 << 14) | // STATELD [14] = STATEV is loaded into state
(0 << 15); // STATEV [15] = new state is ©
LPC_SCT2->EVENT[1].STATE = 0x00000001; // event 1 only happens in state ©
LPC_SCT2->EVENT[1].CTRL = (@ << 6) | // TOSEL  [9:6] = SCT_IN®
(2 << 10) | // TOCOND [11:10] = falling edge
(2 << 12) | // COMBMODE[13:12] = uses IO condition only
(1 << 14) | // STATELD [14] = STATEV is loaded into state
(0 << 15); // STATEV[ 15] = new state is ©@
LPC_SCT2->EVENT[2].STATE = 0x00000001; // event 2 only happens in state ©
LPC_SCT2->EVENT[2].CTRL = (@ << 6) | // TOSEL  [9:6] = SCT_IN®
(1 << 10) | // IOCOND [11:10] = rising edge
(2 << 12) | // COMBMODE[13:12] = uses IO condition only
(1 << 14) | // STATELD [14] = STATEV is loaded into state
(0 << 15); // STATEV [15] = new state is @
LPC_SCT2->CAPCTRL[1].L = (1 << 1); // event 1 causes capture 1 to be loaded
LPC_SCT2->CAPCTRL[2].L = (1 << 2); // event 2 causes capture 2 to be loaded
LPC_SCT2->LIMIT_L = 0x0007; // events @, 1 and 2 are used as counter limit
LPC_SCT2->EVEN = 0x00000005; // events @ and 2 generate interrupts
NVIC_EnableIRQ(SCT2_IRQn); // enable SCTimer/PWM interrupt
LPC_SCT2->CTRL_L &= ~(1 << 2); // unhalt it
}
B34. RC5 Bt SCTimer/PWM HIEAARES

145 4B

15 M2 ) 25 0 U(S)ARTO ilid RS232 #: k%30 RC5 W& . iE1T TeraTerm
(19200 #H5%) 1) PC HT BB 5 . 55— AMEIRE RCE KRG 7T 8 - /MEAC
# RC5 iy 4715,

AN11538

NFI%ER

AR SO e A {5 480 5 A B B R P

R4 5.0 — 2016 4 11 A
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SCTimer/PWM BAEF

i

ile Edit Setup Control Window Help

o

LPC15xx SCT-RCS5 test January 2814

E35. PC £k RCS5

AN11538 A SRS T A A I8 R S T A © NXP B.V. 2016. All rights reserved.

JAESTA B4 5.0 — 2016 4F 11 A 35/56



BEEE Sk AN11538

SCTimer/PWM #4EF

15. SCTimer/PWM start_stop

15.1 B

I H (SCTx_start_stop) &7~ SCTimer/PWM J3 shAE 1L AF Al fefE RS i, XU
- a] g2 [A] — SCTimer ()5 —2,

Fr T LPCXpresso i, XABIETFHHEE A Keil JiFds) SCTimer/PWM Fizzim
Wi TR RBIN A (ZIE 36) .

15.2 K&
SCTimer/PWM {5 i 25 1] LTE 0 i (2 4> 16 fe it 28) it TicE . e s
— AR B A RS, X DU R 1 07 A B B EUE RS HLE 55—
WA EAEHEEREG A ER SRR CEIDRE, FEAS STOP MMHAKER
B 4 HALT £ .

15.3 ¥t
activate_H
COUNTER
LT = 1
L_STOP =1
COUNTER_H_RUN = 1
H_START = 1
STATE 1 =1
deactivate_L
COUNTER_L_RUN = 0
L_LIMIT = 1
L STOP = 1
eiedstees - COUNTER_H_RUN = 1
Gernes; H_START = 1
—SUARD S 1L STATE_1 = 0
COUNTER_H_RUN = 0
H_LIMIT = 1
H STOP = 1
S STATE_Z =1
deactivate_H
COUNTER_L_RUN = 1
L_START =1
COUNTER_H_RUN = 0
H_LIMIT = 1
H_STOP = 1
STATE 2 =0
E36. start_stop JRZESE (Fizzim)
AN11538 AR A 13 S S e A D © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

16. A RP

SCT v AfES A H T2 H 4 2 /i [F 2P SCTimer/PWM i A BF8H I -
E4 Rl E i fies (9 & 16) Mok ik e,
wH N FP 2 SCTimer/PWM B &, 488 a] 3% 1 =[] 25 3% 00 i B 5 R 1

IR SCTimer/PWM I 85720, Rl /& i A\ A& TD G AU, BB AL [P e i,
PMEA R AR A S8 AL % . 2 WK 38.

Table 175. SCT configuration register (CONFIG, address 0x1C01 8000) bit description ...continued

Bit Symbol Value Description Reset
value
16:9  INSYNC - Synchronization for input n (bit 9 = input 0, bit 10 =input 1, bit 16 =input 7). A 1

1 in one of these bits subjects the corresponding input to synchronization to the
SCT clock, before it is used to create an event. If an input is synchronous to the
SCT clock, keep its bit O for faster response.

When the CKMODE field is 1x, the bit in this field, corresponding to the input
selected by the CKSEL field, is not used.

E37. EEFAE INSYNC AL

SCTIN_O &R BTS2 A il — Ak Ul SCTOUT_O.

I

CTOUT_ 0

st o el e e s ————

input edge missed

B38.  EM: ®BEFRP, OB -AM: FPIER

AN11538 AR SCRS e T S G 5 A AR © NXP B.V. 2016. Al rights reserved.
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SCTimer/PWM #4EF

17. =3}

17.1 HE

R (SCTx_dithering) &~ —S88s 4 LR SCT MZE e (B WE LD . HBkD)
BE, ALK TE e I 28 R hn 16 5.

17.2 BHE

RIS IEFEf A SCTO, J+ H O &l 7E 250 kHz Figf7 LPC1549 CGRH IRC) T
LPCXpresso i Lt Tillik. SCTO Eif#37E SCTO_OUTO LAEp—4™ 4 =ZF PWM %
(ZILE39) . PWMESH A 25 %t (1 Z2/TF)E, 3=0KED .

SCTO_OUTO A4 % PO_24 (LPCXpresso tR_L 4t LED) .

¥4E SW3 (P1_9) #%4 A LU# H SCTimer/PWM ZHFDhRE¥ LED (=5 i 37.5 % (°F
Y15 =G, 2.5 ZfRM)  FAFF SW2 410k LED SR Rl 2 25 %,

SCTClock (ms)

T e T R e B e

2 1 T ™ - IR e

T I e e B e B o

SCT3_0UTO | | |

4msec

A
A 4

E39. H#HEETHEER PWM #HiH

17.3 Bfr
HAEFEMEIETFIL (1 ZF) 1 SCTimer/PWM AR 8h, NSRS, W RS 4
(= IRC) #AT 48 434, #3%|—/> 250 kHz [ RGR 8 GXAERLER system_LPC15xx.c
SERD o
SRJG, SCTimer/PWM s #ige B A 250, A p—4 1 kHz B SCTimer/PWM 4 N\ 4,

LPC_SCTO->CTRL_U |= (249 << 5); // SCT@ clock input is:
// 250KHZ/(249+1) = 1kHz (1msec)

AN11538 ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM BAEF

17.4 R
40 oA T /INB UL L 25 47 2% 1) = AN A FEME R SCTimer/PWM 4t .
e LI L L
0
- — - — - - W —-— - s ﬂ :U — - —_— - —_— L — - =
FRACMAT =8
”I—-ﬂl Fvr ey e et e sy ey e g g e g ey e | mmme el e e ey e
FRACMAT = 15 |«
- W p— = e = -r —— = -
E40. LPC15xx SCTimer/PWM E3R4)
AN11538 AR SCRS T T e A 52 T G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

18. WS2811 LED Ixzh5e

AN11538

WS2811 LED K& 48 ff H — AN B (1) B R W SR A& B 24 {7 RGB fH. mTLABEE:Z A
WS2811 4, FEHMMEIXEEEN RGB H Ll —RAIEEHEBRFHE N &. FH—
MNEF/FIHE A 24 MEHREREN A K RGB IR, FHEBFIRZERAEIA, X35
RGB fH MR PuE S E AT H “ AR ” b 5, X2&—%/D 50 us M ICH0H,
TEMCHAN], (55 LB R RFE(R .

—>DIN DO —bDIN DO —>DIN DO .
O) @) ©) @
Device 1 Device 2 Device 3
Reset Reset
=5b0 us =50 us
P P
Q) RGB1 | RGB2 | RGB3
® | ReB2 | RGB3
® | RGB3 |
@
El41. WwWsS2811 BERBE L

A 24 S BRI AL S 1.25 us BY 2.5 ps 1 24 A A H1, BAREGRT WS2811 £ & v 800
kHz i&/& 400 kHz. BEAMERAIVE N —ANar 2 Lk ks, BAREGR T {E. “0"4ifa
20 %IIFRFR 2, 1WA 48 Y%IIFRFR 25 bl Ak REAN O I #AG HOK I () 25 FR
{HEEA 24 [T 8RR Z A~ RGB E 1) BB B RLRREE S/ ME . HARAL 0 F0 1 15 FLB Y
W7, BT LLE 25 %K) RGB i, XU RGB i 0xCA1722 (ZL{4ifEiE = OXCA,
SEEE = 0x17, W AIEIE = 0x22) .

baabit—0 AT

T T

Data bit = 1 FHH L L

" A it il
ZH DIt penoas

“IR7 RO[G7 Gole7~ — BOJ
[ RED=O0xCA | [ GREEN=0x17 | | BLUE=o0x22 |

E42.  WS2811 MiAIfEIE

AR SCRS T T e A 52 T G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF it
BB BRE A PEIEIEHR L. MSB TG
SO R TR I ) L e T WIS2811 FOSRMEA% , 77 LA 400 KHz 5% 800 KHz.
Operation Frequency 400 kHz Operation Frequency 800 kHz
TOH 0.5(x0.15) ps 0.25(x 0.15) ps
TOL 2.0 (£ 0.15) ps 1.0 (= 0.15) ps
T1H 1.2 (+ 0.15) ps 0.6 (+ 0.15) ps
T1L 1.3 (x0.15) ps 0.65 (x 0.15) ps
Bit 2.5 ps 1.25 ps
Frame 60 ps 30 ps
Reset > 50 ps =50 ps
Bl43.  WS2811 %
18.1 ¥

WS2811 Kik#s Wit s TIRESMEAE SCT v mBFH. e RMEH 1 4
SCTimer/PWM 2 16 {7 E R 28, 6 MM 12 MRS CRFERE R £ 1), & F#iT 50 %
] SCTimer/PWM %5 F T HAh AT 5%

i -

o fHH] 1> 16 frEmSas, H5IAth 16 A m a5 R4 -

o fEHIZ TR PR IS AT S I B AR AT L) T
o HEKIE 24 i, XL
o FEICRIEMUS HWrRAE, BT LFEEAWI R CPU SR —ANi.
o I —NRIEWS L .
o TEANZML CEHBRHO ik 2w in—A Rl T B i 2 AL ARAS .
18.2 EE
SCTimer/PWM WA ZifE B 443 B (CONFIG.UNIFY = 0). 52504 Hidi i i 1 v 5 it 1
A BN TR (XRBNERD .
18.2.1 [LECHFH
MATCHO/MATCHRELO fRF-i K (AR
MATCH1/MATCHREL1 f#FF T1H ],

MATCH2/MATCHREL2 {#4F TOH ]

18.2.2 #HN/HH
A AC B S T BFK) SET AT CLR 2rf7s, Rt th 70 e AR aT I SCTx_OUTXx
55,
AN11538 ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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NFI%ER

18.2.3

18.2.4

SCTimer/PWM #4EF

MM R T BB . B0l E(EE SCTOUT 5, HATEEZE S| M
(HNFES) .

RS REIEERIAZ L. HXREZ RE 15 MRS (o LPC1500) , AT EE
24 12 R R R E—AM (RREE 12 MR o IRESHLIRES 111G, HFeEf i kiE
P2 JEIBICIRAS . TERES 0 hRIER G — MG, JEBIETH 12 MK, RN 5HES]
HEORES 11, RE 11 N THE—DRIERAL (MSB), IRE 0 WM T e — AN RIERL
(LSB).

FEF AL T AR, AT EAL B . BN UCHED 25 A7 2% B A7 N AT 5 B B0UE S B g s TE]) TOH
(MATCH1, EV13) fil TIH (MATCH2, EV14) fil K asstE. wnSka Hah ), XEahE
KRILIZHE 0, KA MATCHL BI5GB, A7 FI3% sh i [EDRRE7E TOH B 45 5K

BATTREHAD TR IOE 12 MRES 11...0 RIS IEER A E. E (EV12) &
i & ] B A7 ] TOH (MATCHL) BFRSdEmH . Rk, 27F TOH LB REMR, 2 il
TR AR B R B i B R PR TR R AR e e R R R A, B A
2x{E TOH &bi5 K, TSRl EBAL, EF MATCH2 78 T1H Bk — 3. R EHHEF
BB E RS T AR, oL, It BAE SR X R A B
1 PR TR A EE, Fit SCTimer/PWM £x k3% 1. B¥a7H 1 0 AILEXS MR
AR FA%, SCTimer/PWM £: k3% 0.

Data bit =0 7o '
EV12 inactive

Data hit =1 “«— >
EV12 active B N

EV12/EV13 conflict resolved as “no action”.
> As a consequence, the data line remains set.

Bl44.  SCTimer/PWM 4 kb5

B

HF 15 B, EETIRETH AR, JFrEE 4> MATCHO (i [aD Sl
Ko BLFAR AT B A B O RE RS ST (B0, AN 31 o EUCREE R, K
WETRA 12, KW EE,

HF 14 Yog i K B Eh ], XSEF TIH. SERIRE 0 SN B AIRE (1...23)
HHER, JFH MATCH2 filk. MCHAERTERRER M. FF 10 CGig RIfe) T RAFEIR
& 0 HURBEHAT

SR T A £ A A G BT W R © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM BAEF

HM 13 R EHAEM S RAL, X%T TOH. BAEMABEARS A, b
MATCH1 filtk . MFEAEREER . B TEEr AN, HERTEg 14 k&,
R AT R R & R IXBHEEN . ik, FH4F 12 f 11 vE S FEM 13 1E. Bil5F
13 GG D FRS R4, FFH BT PR AR A A BN TR, EAT e
TH R

FfF 12 S —NEER G X ERH AROEE . L X IR EE EE A A B A —
1 PRE (0...11) FEH, FH B MATCHL filk . ‘@it e & (R XkHEds) =
0 RIRE . REREZ TG 13 [N R, I HR b S ok 25 1748 B AN o/ EmT
BUASEM 13 s R EEE . X RECHA S MK 2 TIH CEO i 5 4 1
14 7B .

FF 1L T 12, BRAEHMASFIERE TRE = 1.

FHE 10 eEWUERIA R . BRI 0 MRIEEM 14 MEH . BAUERS 0 Ak

(LSB &i%) , I MATCH2 (gJafr)ash RIS RAD) ik . enlPIaiBif, 1Sk
Kt ok R . MRk T, CPU RSEEUR B AL I He e AN B X (= FHARRES
FAEER 11 8L 12) BT —ANRIEWT (12 A1) FdlE . WA E R IARN, CPU MNi%
1] HALT_H 278 5 N —Miial (1 << 10, #5F3H4F 100 o X2 S EURIE AL RIRIFE
LRI IZE SR 1 IERARRIRSE T B AN 12,

18.3 #AE

AN11538

NFIEIE

HE AR 0 SCTimer/PWM i (24 SCTimer/PWM 4= R{#EHER) , LU BRBAA b,
PAMEA H AR T Ws2811 £,
1. 43R AL & SCTimer/PWM.
2. Mo B VCHC 75 745
a. MATCHRELO = SystemCoreClock/DATA_SPEED - 1
b. MATCHREL1 = 20% of SystemCoreClock/DATA_SPEED - 1
c. MATCHRELZ2 = 48% of SystemCoreClock/DATA_SPEED - 1
3. MEFH:
a. Fff 15: MATCHO, JiIR%, DATA=1 H STATE +=31
b. Ff 14: MATCH2, FRIRE 04MIFTAIRE, H DATA=0
c. 1} 13: MATCHL, Fifik4AH DATA=0
d. F 12: MATCH1 && AUX==0, M KiX#%H 1 MFTARE [11:0], H DATA=1
e. Ff 11: MATCH1 && AUX==1, M K% 1 MHTARE [11:0], H DATA=1
f. Ak 10: MATCH2, JR& 0, IRQ, AUX = {1t H STATE = 12

AR SCR BT  EA S2 R G B W AR © NXP B.V. 2016. All rights reserved.
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NFIEIE

SCTimer/PWM #4EF

18.3.1 RiAMUEHEBR

18.3.2

18.4

1. BF H e 2%

2. T E B . LT Qe THEES COUNT _H 5 N 75 2 A i B ik 4

3. BiI STATE_H=12.

4. B FFEM 12 REFERENB—AREW, FENREZM X . IR [31:12] HE.
5

BN F SR 1D RS EFAER TN A RENL R s AR g X IR R B IE —
Mot EA 0,

6. JE3h H el 2R E AR LIRS (FEZ7 /748 CTRL_H HiE Rk DOWN_H il HALT_H) .

Hh T AL B

A DAFE 5842 ROIR M S il R

1. GRS — AN AEM, U e i 2

2. EHUHBE AL, WHE 1, BB NEG 12 REFESE, BB 11
RS A

R ARG SY IR AR B AR AR e s S, WURT R AR . SR RO R B

TEBRA L, AR A7 A8 I U7 0] v] RE 2 i R SE G A fF, e i A A [ R B HAthig

ATAFE R IARE R (L) 52 I 8% -

ZR

B 45 Bon—A~ 12 i (0x123) Hki%. iy TR, 1t GPIO 5 5 &M
Mikb e (A7 T34 10 h RS AR D

El45. WS2811 LED IREhESHI—™ 12 SriifEday

SR T A £ A A G BT W R © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM BAEF

46 IR KRIE—EIIAS 24 7 RGB WS2811 LED IXzhE nskieth (F49mk 8 4 12
frmfi: 0x123. 0x456. OXFFO. OXOCC. 0x555. 0x555. 0x800. 0x001) .

i W r
et hanmmmerian [ P

pE—
e

E46. WS2811 RiE—HIIA 24 fir RGB 1B FIEEESR

47 575 KRIER) RGB E AU Sl i AT i B AR e &, X% 50
us IO TERON, EURIIIA], (5 5 2R IR EFAEAR T

mmm pmmm hamms (WY T U THT RTA Fumaaaparr TR R TH Wi R I - . pre L . P
Ry m LI A ki e = e I T 2 A o e = R e o

E47.  WS2811 kigiEid LR E HR = K RGB {E KRB

AN11538 AR SCR BT  EA S2 R G B W AR © NXP B.V. 2016. All rights reserved.
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19. WS2812 LED Ixzh5e

19.1 B
oA B A A b B (i LPC81x ) [/ SCT M Z Bl s B B AT 42 L 1Y)
BT XRBATEM AR HAEH RG24, BUIAE R A 15 R B 18] R 3 fr
WS2812. WS2812 It TAESMZFIEy 800 kHz.

T0H 0 code high voltage time 0.35us +150ns
TIH 1 code ligh voltage time 0.Tus =150ns
TOL 0 code , low voltage time 0.8us =150ns
TIL 1 code low voltage time 0.6us =150ns
RES low voltage time Above 50ps

B48.  WS2812 H#E K i%HtE (TH + TL = 1.25us * 600ns)

19.2 KE
WS SCT B SPI /MR EdE . Fik, AT EER SPI K MOSI
1 SCK {55 % SCT it N . 4mfEf) SPIALEZE Ny 800 kHz, JFH A —4~ WS2812 (24 £i7)
RGB LED Wi{E N =4 8 {7 SPI Wik i%.

LPC81x

WS2812

PIX1 PIX2 PIX3

»| DIN DO p—>| DIN DO p—| DIN DO |—>

B49. LPC812 - SPI/SCTimer / WS2812 W&-Hit &

KA T2 FiR (3 x 24) I, R BACEDE RGB S A\ WS2812 [T =4 LED, 0
[F'E & SPI A& —%. IARIE7E MCORE48 tk L/ 24 MHz TiE47 1) LPC812 (M fEH
PLL [/ F IRC) #E4TIIR.

AN11538 AR SCRS T T e A 52 T G B W AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

19.3 LB

WS2812 ik A BT ER TIRSHHEAAE SCT P imAcFIA. BE%—M (32 ) &
i, 6 N FAEAN 2 AR ] SCTimer/PWM.

MATCH 3= TDONE  ~---=nmmmmm oo oo oo ool oo .

--- STATEQO STATEQ STATE1 STATEO STATE1 STATE1 STATEQO STATEO

MATCH 2 -T1H

MATCH 1 — TOH
MATCH 0 — sample

SCT_INO - SCK

SCT_IN1- MOSI

SCT_OUTO- WS2812_DIO I—I I—I I—I I—I |—|

EV5
Evi  Evii  Ev2 © BV EV2 | EV2 | EVI BV
' ' EV4 ' EV4 EV4

E50. SCT - WS2812 IRz 8 fif

19.3.1 [ULECH 75

MATCHO ] T1RERRRERT A (ZR%2—A SCT i) . BARSEH 1 8 2, BEAERT
SCT_IN1 (MOSI) % A\ I H

MATCH1 £££F TOH i} [a] (0.35 us), FfHuIH SCT &b FIRZ 0, ‘B K FH4F 3.
MATCH2 15 TIH iHA] (0.70 us), I HAUNE SCT 4 TR 1, ‘Bl kK F4t 4.
MATCH3 {45 & 3% 52 i 18] (> 50 us) F H.F-F STOP SCTimer.

19.3.2 EAN/HH
SPI_SCK {550 Bl £%i N\ SCT_INO. _EFHSEAEIRE FAEKRFE 0.
SPI_MOSIE 5/ L 2N\ SCT_INL. B4 AP F T g s Ik 0"k 2417
JIRH R W] 32 SCT_OUTO.

AN11538 ASCRY A {5 Y SRR S BT AR © NXP B.V. 2016. All rights reserved.
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19.3.3 R&E:
PSR Tk 2 K% 24 0 ik 285 1 47,
19.3.4 EHM4HEE
HE 0 el k%, BEMAERES NER, FHHATdHf A 0(SPI_SCK) K LFF#HiA .
KR —AREAE s FAE . EXAFEEF, fE 0 (WS2812 i) IEhEm P, B4
M 1 EFIESCRE 0. BEEMARS FEKIFH MATCHO CRHEED AifmA 1
(SPI_MOSI) EH—AMEHE Pk .
HME 2 HmEHESCRE 1. EEMMARS FERIEHE MATCHO CEARED Af A 1
(SPI_MOSI) Ef—A™ P&
H 3 e EERARA LA, X&ET TOH. BIERA 0 2L, I MATCH1 fil
Ko BLHAERE BRI A EA 2 EORE .
B 4 e 1 BURM G RN, XET TIH. BAXERES 1A%, i MATCH2 fil
Ko MWHMEAEREIER HEAS ERRE.
B 5 fEWiEis W A, EEMERESFHER, I MATCHS filik. shdfFalfsik
SCTimer, fibk R+ HA 2 SORE .
19.3.5 HlTAbHE
SERME . Zat %/ 50 us AR I H SCTimer =15, 7T HE4E 5 ik . Joma 5
iz W, TSN 2 B AL AR E LR I A I R N A, nSSHEE C t SPI Ah
BRI, WS RIE T —AMi,
19.4 B

AN11538

NFIEIE

TS WS2812 Wil RKik. RGPS SCK, MIE TR MOSI, SR H

E51. WS2812 LED IR BAAER .

SR T A £ A A G BT W R © NXP B.V. 2016. All rights reserved.
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-

W e ﬁ

1 | | |
L”‘WW i b b s L‘M "

T

K52,  WS2812 KiE—AMH=AN 24 A RGB {E KR

=
=

E53.  WS2812 kiEiEid LA A HAME S K RGB (KRS

AN11538 A SRS A {3 S SR G T AR © NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

20. # 0 - 100% 5= K PWM

20.1 HHY

IRB] (SCT_PWM_0_100) &R aifasE mli—N7 0 - 100% i 2% L & Hont 55 PWM Hirth
B HKHE 16 7 SCTimer/PWM sER 357 SCT_OUTO A4/ 10 kHz ) PWM 5 5.
SysTick 5& i 28 Tl 8 MATCHRELOAD 7728 2 S /b AN i PWM 155 (1) 15
2. @i SCT_OUTO %E#: 4% LED, X n] % LED 5% .

20.2 BB

SCTimer/PWM 1] MATCHIO].L ARl n] Bk B b S oH Bk 207 m i e i) 2 BR i) o 26
TANCEC A A7 MATCH[L).L H T UE 51 St RAEVLECEM: 1 B, EarEm bt
o BA7 SCTimer/PWM fiit 0, FR7ER FiHEI &R O ft. fd 0 nlid@d IF o6
FEFERELT L2 PO_14.

MATCH[1].L = 0 45k 0% 55t (55 5%1)
MATCHI[1].L = MATCHIO].L - 1 2E & 100% 52tk (5547
0 < MATCH[1].L < MATCHI[O].L - 1 A% 1 & 99% 5=t

AN11538 AR SCRS e A {3 8380 52 A G B R © NXP B.V. 2016. All rights reserved.
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MATCHO_L used for PWM@ frequency period
EVO - all states - on MATCH1_L - set OUT@ if up counting, clear OUTO if down counting

SCTimer/PWM #4EF it
20.3 MEMRE
/******************************************************************************
* SCT_L - is used for center aligned PWM at SCT_OUTO
*
* | PWMe Period | |
* | | |
* +----- + +----- + +----- +
* | | | | | ouTe
* B + oo B el + R el e + +----
*
* | | | | |
* EVe EVe EVo EVO EVe
*
*
*
*
*

P@.14 [0] - SCT_OUT® : PWM

#include "LPC8xx.h"

void PWM_set(uint8_t val)

{
#define PWM_STEP

if (val == 9)
LPC_SCT->MATCHREL[1].L

else if (val < 100)
LPC_SCT->MATCHREL[1].L

else
LPC_SCT->MATCHREL[1].L

}

void SCT_Init(void)

LPC_SCT->CONFIG
LPC_SCT->0UTPUT

// LPC_SCT->0UTPUT
LPC_SCT->0UTPUTDIRCTRL

LPC_SCT->CTRL_L

LPC_SCT->MATCH[®@].L
LPC_SCT->MATCH[1].L

LPC_SCT->EVENT[@].STATE
LPC_SCT->EVENT[@].CTRL

LPC_SCT->0UT[OUT@].SET
// LPC_SCT->0UT[OUT@].CLR

LPC_SYSCON->SYSAHBCLKCTRL |=

LPC_SWM->PINASSIGNG &= ((PWM

0;

#tdefine PWM 14

#tdefine OUTO 0

#define PWM_FREQ 10000

#define PWM_PERIOD (SystemCoreClock / (PWM_FREQ * 2))

(PWM_PERIOD / 100)

(PWM_STEP * val) - 1;

PWM_PERIOD - 2;

<< 7) | (1 << 8);
24) | Ox@OFFFFFF);
<< 17);

<< 0UTO);
<< 0UTe);

(0x1 << 9);

(1

<< 4);

PWM_PERIOD - 1;

9;

0x00000003 ;

<< 9) |
<< 4) |
<< 12) |
<< 14) |
<< 15);

<< 9);
K< 09);

******************************************************************************/

//

PWM at port pin Po_14

SCT_OUTO as PWM output

PWM required frequency = 10KHz

PWM counter period (*2 because of bi-dir mode)
example 24MHz/10KHz*2 = 1200 SCT clocks

set PWM duty cycle (from @ to 100%)
PWM resolution in 100 steps

check val between 0% and 100%

set to 100% duty cycle

enable the SWM and SCT clock
SCT_OUTO = PWM

auto limit _L (on match 0)

preset OUTO low

preset OUTO high (for low active signal)
reverse OUTO set/clr when counter _L is
down counting (center aligned mode)
bi-dir count mode

match @ @ PWM freq
use match 1 for PWM duty cycle

event © happens in all states (both @ and 1)
MATCHSEL[3:0] = related to match 1
HEVENT[4] = ev O belongs to the L timer
COMBMODE[13:12] = match condition only
STATELD[14] = STATEV is added to state
STATEV[15] = @ (no change)

ev @ sets the OUTO signal

ev @ clears the OUTO signal (low active mode)

AN11538

AR SO e A {5 480 5 A B B R P

© NXP B.V. 2016. All rights reserved.
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SCTimer/PWM #4EF

LPC_SCT->CTRL_L &= ~(1 << 2); // start the _L counter

E54. 30— 100% 5% LB X5 PWM

21. PWMat Land H

21.1 BH

HoRE (SCT_PWML_PWMH) {8/ SCT_L —3#K4 5 PWMO 155, 4 SCT_H —F

KAV AL PWML 5. EWAMESEHXFFE, 17 0 E 100% 5%t
21.2 EE

/******************************************************************************

SCT_L - is used for PWMO at SCT_OUT®O
SCT_H - is used for PWM1 at SCT_OUT1

Both PWMO/1 are center aligned PWM signals, Pins used in this application:

P8.14 [0] - SCT_OUTO : PWM@
PO.15 [0] - SCT_OUT1 : PWM1

* X X X ¥ X ¥ ¥

SRS SR SR SRR KSR KK K SRR SRR SRR SRR SR SR KK K SR SKOK S K SRR SRR SOK KK oK ok ok o ok

#include "LPC8xx.h"

void SCT_Init(void)

{
LPC_SYSCON->SYSAHBCLKCTRL |= (1 << 7) | (1 << 8); // enable the SWM and SCT clock
LPC_SWM->PINASSIGNG &= ((PWM® << 24) | OX0@FFFFFF); // SCT_OUT@ = PWM@
LPC_SWM->PINASSIGN7 &= ((PWM1 << ©) | OxFFFFFF@e); // SCT_OUT1 = PWM1

/********************************************************************

*¥ SCT_L: low part configuration:
********************************************************************/

LPC_SCT->CONFIG |= (1 << 17); // auto limit _L (on match @)
LPC_SCT->0UTPUT |= (8 << ouTe); // preset OUTO low

// LPC_SCT->OUTPUT |= (1 << ouTe); // preset OUTO high (for low active signal)
LPC_SCT->0OUTPUTDIRCTRL |= (ex1 << 0); // reverse OUTO set/clr when counter _L is

// down counting (center aligned mode)
LPC_SCT->CTRL_L |= (1 << 4); // bi-dir count mode
LPC_SCT->MATCH[®].L = PWM@_PERIOD - 1; // match @ @ PWMO freq
LPC_SCT->MATCHREL[®@].L = PWM@_PERIOD - 1;
LPC_SCT->MATCH[1].L = 0; // use match 1 for PWM@ duty cycle
LPC_SCT->MATCHREL[1].L = 0; // PWMO@ off after power-up/reset
LPC_SCT->EVENT[@].STATE = 0x00000003; // event @ happens in all states (both @ and 1)
LPC_SCT->EVENT[@].CTRL = (1<« o) | // MATCHSEL[3:0] = related to match 1
AN11538 ARSI £ S G B R © NXP B.V. 2016. All rights reserved.
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(0 << 4) |
(1 << 12) |
(0 << 14) |
(0 << 15);

LPC_SCT->0UT[OUT@].SET
// LPC_SCT->0UT[OUT@].CLR

(1 << 9);
(1 << 9);

* SCT_H: high part configuration:

LPC_SCT->CONFIG

|= (1 << 18);
LPC_SCT->0UTPUT |
I
|

(0 << 0UT1);
(1 << 0UT1);

// LPC_SCT->0UTPUT

BE55.  fE_L A_H B XUEEEFXT R PWM

LPC_SCT->0UTPUTDIRCTRL = (Ox2 << 2);
LPC_SCT->CTRL_H |= (1 << 4);
LPC_SCT->MATCH[®@] .H = PWM1_PERIOD - 1;
LPC_SCT->MATCHREL[@].H = PWM1_PERIOD - 1;
LPC_SCT->MATCH[1].H = 0;
LPC_SCT->MATCHREL[1].H = 0;
LPC_SCT->EVENT[1].STATE = 0x00000003;
LPC_SCT->EVENT[1].CTRL = (1< 0) |

(1 << 4) |

(1 << 12) |

(0 << 14) |

(0 << 15);
LPC_SCT->0UT[OUT1].SET = (1 << 1);

// LPC_SCT->OUT[OUT1].CLR = (1 << 1);

LPC_SCT->CTRL_L = ~(1 << 2);
LPC_SCT->CTRL_H = ~(1 << 2);

//
//
//
/7

!/
/7

HEVENT[4] = ev @ belongs to the L timer
COMBMODE[13:12] = match condition only
STATELD[14] = STATEV is added to state
STATEV[15] = 0 (no change)

event 0 sets the OUTO signal

ev @ clears the OUTO signal (low active mode)

[ E A AR KA A KA KA KKK KKK KKK KK A RSSO SOK KK kKoK o

R SR SOK KK SRR SR SRR KK SRR SRRSO K SRR SOK KK KK SR SKOK K SRR SRR SR KK kKK

auto limit _H (on match 0)

preset OUT1 low

preset OUT1 high (for low active signal)
reverse OUTO set/clr when counter _H is
down counting (center aligned mode)
bi-dir count mode

match © @ PWMO freq

use match 1 for PWM1 duty cycle
PWM1 off after power-up/reset

event 1 happens in all states (both @ and 1)
MATCHSEL[3:0] = related to match 1
HEVENT[4] = ev 1 belongs to the H timer
COMBMODE[13:12] = match condition only
STATELD[14] = STATEV is added to state
STATEV[15] = @ (no change)

event 1 sets the OUT1 signal

ev 1 clears the OUT1 signal (low active mode)

start the _L counter
start the _H counter

AN11538 AR SO e A {5 480 5 A B B R P

© NXP B.V. 2016. All rights reserved.

RLF%EE A 5.0 — 2016 4E 11 A 53/56



B+ 24

AN11538

22. R

SCTimer/PWM #4EF

22.1 X

MW — ASCOORVIRSROA . WRSTE AR 2, R IEsUiiE, nTRe At
MBI . BRI S AAORT AR SO S AT 1 e B A A (A T 35
PRAIE, - 0T BB A5 P A5 ST A ) SRAN AR IEAT AT B4

222 BIFY

ARERMFE — AThE B E LR TR, B2, BEHES%
o BEAL P 5 15 I8 A HERF 1 B e BE VAT 7 B B 7 F) i R B BRAIE xR
A5 P LA ST S B S SRAS AR 5. BN S A A SRR e -
B SRS BN AT

FEARMTIESL T, b TARMIMEE, RAh. vk, RepRelifir A E (BHEEAR
PRFAEER . BB S5 T R4 0 ST A ] 7 i 1 ™ A R T S
BRILTHRAD , BRSERELTETRUTN (BFLR | HR, SL8UE
FTEARIES, BB S AR AT ST -

b DR ) BB 5 2 7 R IR TS, SV A S Ao AR SO i ™ b 4 i
FHAEAN RARTTAEALPR T TR 7R b B SR 2% A BT L O L

BBBUR] — BRI SRR B AR ST R AT 5 B COSEEA R T R A
A B BEATIESBUR, AR ATIE AT A SRR BRI B e At it
RBHTAER .

BEMEM — BEMESE IR ARG S TR A R,
M ORHE R 2 R RGBT, NIRRT SR RE & M TR S
AT it R B S REON R Z G U™ B R B E A . B
T G B A O R b 8 5 B R e N 5 A TR S
s A ARAAE AT STAE, )7 T EATARSAEIINN S/ f R o 3 4™ b i
R UK o

B — ASCAF BT T = S S O TOE F . BEZER In A il — 8
DR e Fad, VRT3 A0S Hed P P AN (7 35 B B PRAE

P BT EAT A B A SR AT B RS, e T
Bk, VR SR TE S RBMEATYI . 257 A AT T B 2R S AR A

AN11538

AR SO e A {5 480 5 A B B R P

SRR IEM T MM R, DR TER T RS =07 %) ORI .
ARG 2 BB R A 2 A R IE,  LAREAR S5 0 P A0 7 A SR AR AR o

DRI IS S5 P A o i e, 3 2 7 B3 = % 7 1 8 PR
M SRR, 5% I, B SRS AR IR 5. %
JUATUR ) T SRR B B R R S AT T L B, Lk
G e 7 A b s R B 8 =05 % ) A S A A AE AT AT . TRV
AARAE L AR T 54

OB — ASCER LR AR Bt (7 T BE S DAL . DT AR
i LR R R AT I

PR — % S AU TP E K, R RIS I shiE. B
PG HIRERA T RPN R R TR (IR, Hn el
BISCHD SR EAIR T BOAMARBUE . G ARk GG AR,
TAT TR R RE AT S A — DI d% P E AT AR

AEFTTEBER T AE TR 7= i B 5 P BEVA R PG R BRI T2 78
TR MRS (BARERR TSI W35, TSR SdhskiE 8
LZRUFRUBR) , ERETETRERIUT N (BHIER) « PRIERE.
BRI RS S AR B, B ORI A R BN R A
FURIHTHE, RIS TR BRI I T BRI A 41

X U T R R 45 ) e R BRI B CRAR (AR T DAL 21t i T 40 5 L
BT HESERED . B SR OB R R AR R A o T
ERBE RME— AN R TR AR SRR R, O R T A HR A L
A bR BN R T SO IR 5 3600 (US$6.00) HRIERE . R
IRBRAE S GIHMEDURN G 51 BIRE F T8 AR SR VA B RV R, RIS
HASBEE B SARA B 1.

22.3 FEtr

R TSI SR PRI BRSS A R AR AR A% B T
W7
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23. N%&
1. BTl et 3 10.1 BT et 24
1.1 BT oo 3 10.2 B B ettt s 24
1.2 TRAE <ottt 4 103 FHEHARED oo 24
1.3 SR oSSR 5 10.4 BT BB oo 24
2. on =11 6 11. AFETE PWM ..o 25
2.1 E BT et 6 111 E T e 25
2.2 B B ettt 6 11.2 [ RS 25
3 Blinky IGE ; 113 2 SRR 25
31 ggg VLnd 7 11.4 FIIEAARTD <o 26
S S A T ——— 27
3.3 TIHHEAEARED o ovvo e g 12 %SEZWM ------------------------------------------------------------ 28
4 T g 121 ettt ettt 28
41 Egﬂﬁgﬁ g 122 LA TR 28
P SIS SN 11— 29
43 L SOTimerPWM B i 10 12.4 HTEEAARTE oot 30
44 FHEALART e 10 13 RCBARH . 31
45 A T B e 2 T e, 10 ig; Eﬂ% .................................................................. 21
5. SCTPLL ...................................................... 11 e 000 FHU_ EL ssesssssasssssasssasssssasssasssssasssasssssasssassssnasussansnnnas
51 ﬁ}sﬁg 1 133 &2 aTRRR 32
5:2 Eﬂﬁll 13.4 D s 32
5.3 BT SCTPLL e, 11 14. RCE B oot 33
5.4 FTIEALARTD oot 12 14.1 5‘32 .................................................................. 33
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