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FT61F02x PWM 1358 57 FH
1. HESETVIHIR/IELB/PWM(ECCP)
1 em RHIE/ELEY/PWM #&Ek (ECCP) 2—fhH A r AR AREH#ITERFITHIAIMNG . EifHiEE

AT, SN EHFFEREER . LEBERNERAE—RMERKEMLIMNBELH. PWM EX
A4 BRI AT R AR BT AR E S A b ==t

ECCP ERSREIR
1 Timer1
i Timer1
PWM Timer2

+£ 11 ECCP Z&HEAMEMNERZZERIR
11. ECCP{HXF#HEHRLE

CCPIM[3:2] | PIM[1:0] | TiefEst PWM %1t 10 #31
- ~ P1A EC & Jytmfe/ L BN
00/01/10 XX IFPWMARS P1B. P1C 1 P1D El & i 3|8
00 o P1A i@l ;

P1B. P1C 71 P1D EC& Aim O 5[5

P1D id4l; P1A B3;

» o PWM #&3X EHEEE | pp F1P1C j—c;ﬁz _ _
"
" S ELB: g@i P1A #1 P1D T3
& 1-2 ECCP #&RIR PWM Hiith &3 PIM ECE
B WS R ik ENifE

CCPR1L | 118 / EE%k /| PWMZE7EESKSIL

CCPR1H | ##12 / EE3R /| PWMZEHEE 5811

P1M PWMiIHELELL | iEIHIERL & 1-2
PWM HZ3EEAR 2 L (ECCP &3k PWM ERBH, &
DC1B
8 fii7f CCPRI1L )
ECCP1ER %
CCP1M & =X faik
0000 | % S IECCP#&iR
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BT RE H17es SiE
0001 | KIEH (FREB)
0010 | EEEHER ILAC R R aE i
0011 | KfEMA (fRE8
0100 BANTEE1
0101 ‘ BrLEAEA
HRER
0110 ;4 NEHBA
0111 16 MLEFABA1
1000 CCECRTSIE E 1 1
1001 PUECRTH BT 1
bragAEst B ﬂfﬂj Z .
1010 PUECAT =4 3R 4 i 1
1011 & EE 1 °
1100 P1A 1 P1C S EEH;
P1B 1 P1D S HEH
1101 P1A #1 P1C S B EH3;
Pt P1B #1 P1D {REBTFH
o [ PARPICIRE AR
P1BFIP1DSHEEH
1111 P1AFIP1CIKEE LB ;
P1BFIP1D{EE EHZL
PWME B {FEENL
PRSEN 1= {F8t (IBRHE*XFEHECCPASELAFNEO)
0 = 3% (ECCPASEfIuAsmER#4:E50)
*: BEEFIR AN
PWMZERT i+ 8 F 7785
PDC MEPWME S RET ABHEPWME S LIREE ABX
Z [R5 S B EA%
ECCP Bk AEHIRASAL
ECCPASE | 1= %4 7 BHah%MHE(ECCP BT X HRE)
0=ECCPH#itHIFE T1E

' CCP1IF L& 1
2 CCP1 3| Z 50
° CCP1 £ TMR1, BN A/D #EiR#ERE, Bai—x AID i

-4 - 2021-11-02




Fremont Micro Devices FT61F02X R FHZ1T

=L S

)t
i

ok B

ECCP Bahx AR #EAL
000 = % FHEh%HA
001 = EEEREE 1 # C1OUT 5
010 = EbEREE 2 fl C20UT 5
ECCPAS | 011 = LEESFE 1 2 z—METS
100 = INT 5|BEE A VIL
101 = INT S|MJEEE A VIL s EEEEE 1 BT S
110 = INT S|MJEEE A VIL s b3R8 2 TS
111 = INTS| B E AVILS L Rs 122 — i TS

P1A #1 P1C 5| Bk RS IEHI4L
00 = IRzhS|B PIAFIP1C K 0
01 = IEzI5|B P1A F1 P1C A 1
1x = P1AFIP1CS| A=A

PSSAC

P1B #1 P1D 5|80 AR SIE HI4L
00 = IXEH3|A P1B F1P1D K 0
01 = IXEH3|3 P1B 1 P1D J9 1
1x = PIBFP1DS | A=A

PSSBD

PWM3# B Th 1
REfERENL 0=%

(3Yay

AUX1EN §

I
pa
==

PWM & By (S BE (T
P10S * 1= {£8E HEAEFL, PIXEAEEIO)
0= X (PWMELHhL)

P1FOE 4 ° | P1F {$gEfL

P1EOE4 | P1E f#gEfx

PIDOE4 | P1D fEBEL | 1 = f#5e (PWMEE)

PICOE4 |P1C fegef | Q=2 (/O)

P1BOE4 | P1B {#F&Ef:

P1AOE4 | P1A fFgEfx

%+ 1-3 ECCP HxRPFPIEHEFS

* 4 AUX1EN=1 B ECCP &-TF¥4F PWM #EREF, OB
° U PWM TEEHMHER B AUX1EN 1 P10S EIRtA 1 B, LADEET— PWM BEEAZIKR B 5% 0.
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B RS E17es itk SfE
" 1= {Fge (TOIE i&F)
IE oLl
G 0= 2B%H (RETZZM)
1= {F§E (TMR1IE &H)
PEIE NG SR
e 0= % (FMWEE)
CCP1iiiH 1= {Fge
COPTE | wpmpmmir 0= 28 (EIRE)
CCP1ittth 1= BE&mt  (8iF)
P1IF )
COPIF ] st | 0= sk
& 1-4 ECCP =SB aEfIR AL
1.2. IHiRER
4 CCP1IFE 1
CCP1%& 1 A
P T 45 i 2 CCPR1H/L
4
/
v z
— MR AE 4
L THT B AS L/
/
T TMR1H/L

CCP1CON<3:0>
i e A e

11 IR HIAEE
ERRIEAT, H7E CCP1 5| L2 4 K —F A+, CCPR1H:CCPRIL 12 TMR1 HE88 1Y 16 fif&.
EHENXAUTZ—, #H CCP1CON HE85#) CCP1M<3:0>(Ii#{TH & :
® BTG
o F{NLEHSG
o FANLMA
o F16/ LA
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HITHIRE, PIR2 SHEEPPEHERIFENL CCP1IF #HE 1, LT BRHtES. NRE CCPR1H
M CCPRIL XM HFFRPMEMIZHE AN &4 B— xR, BABERNFIRESHHIERERS (I
1-1),

IR

1. #EHIRERT, 18 CCP1 S|BI(PC5)ELE FHMIN(TRISCS & 1). 20 CCP1 3IHIELE RiGit, ME
IR G4 — iR 5 1.

2. JfE CCP1 {RIRERHIREFE, Timer! BT ERBBENFEE LI HB[EN . ARSI HEEER
R, HIRRIERTRE AT,

3. YiFIRERNTR, gLt —RiRiEiE . B AN IZREF PIE2 7728/ CCP1IE (I;EE L
B G IR Rl AN, A PIERAEEXM TER RN KT 2 /55 Z PIR2 7821 h BI#RELL CCP1IF,

4. CCP1CON ZH7F=#H) CCP1M<3:0>iEE T 4 MARMT DSt . HEEAERL. K] CCP1
R, CCP1 RN EIHIRIERET, MOt RS WET. HMEMTHSEMOIITHEEE.
HIRERT, MOMEEMYIRASETMS s, (BrRIse~%— X Pli. EEMa It < Ararig
CCP1CON EH7F83F ( <M CCP1 &1k ), Lkt EIMEIE.

BANKSEL CCP1CON ;Set Bank bits to point to CCP1CON
CLRR CCP1CON ;Turn CCP_module off
LDWI NEW CAPT PS ;Load the W reg with the new prescaler
STR CCP1CON :Load CCP1CON with this value

1.3. HBER

CCP1CON<3:0>

TRISH thfE#E

CCPR1H/L

% CCP1E#]
WIS 2 TEU S

“———PpRax Q

L JFCCP1IFiE1

TMR1H/L
BB AR
BRI -

1. EETMRIHMTMRILE 1255 ;

2. FeFPIR1FFZH/MHERIEEMTMRIIFE ;
3. ¥ GO/DONELE1/FZHADCE # ;

4. KERGEN , CCPIR#EO,

12 HEBARAGEAERE]
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HEEEBER T, 16 it CCPR1 7788 (CCPR1H/L) ERFHFES TMR1 F7E88 (TMR1H/1L) BY{EFEEE
. REMER, CCP1EHRIFARE~=E U TEH:

® Fi% CCP1iah
o MAFIIREM
® Rl

CCP1 3|B (PC5) EHIEMEEURT CCP1CON ZF7E8EH) CCPIM<3:0>1ZHIA{E. FrALLBERIAA
FEHE AR

EEBAER FF Y
1. @508 CCP1 5|H (PCS)ELE At (TRISC5 = 0).

2. HEHBEAXT, Timer! @UE{THEENBZRA THRELHHHENT . FLHH[EXTAIRETE
TEE

3. LEFAERGDEER (CCP1M<3:0> = 1010) K, CCP1 #&Ekxt CCP1 SIBIRAIEHIN( I
CCP1CON &7E88) .

1.3.1. $FHEAMLE

HikE THHREHMAER (CCP1IM<3:0>=1011) B, CCP #RIRAIREM AL A T EH. FELLER T, CCP

st CCP1 5|BNE BIEHIM (I CCP1CON FH1F88).

® E£{I Timer1
® # ADC {FgE, MEzI—X ADC %%

% TMR1H:TMR1L F#%8#1 CCPR1H:CPRIL FEBZ B % £ LAY, HE%4% CCP MM EHMA

i . TMR1H: TMR1L H &85 7 Timer1 BH$HE T — EABRIR Z RIFA S E 1L, Eitk CCPR1H:CCPR1L

H1FRAMER Timer1 B9 16 (LA RIZEHIS F5E.

FE

® CCP ERIVIEFREMME T PEIREA TMR1IF B 1 (PIR1 H%E88), F474% Timer1 #1H#f.
ECCP RN ATECE J 7% ECCP rhiff

o FEAMIFHREHMARNMEAASEN Timer! BIRT$HIAAZ 8], Eeg CCPR1H #1 CCPRIL F1F8%
RS FBREEZM, HRMERTAFR TMRIHL S EERE4L (F 0).

34 ECCP ECEAMATREME, MARSET TMRIHTMRIL XXM EFFHREE

Timer1 R[S FOSC LATE 57 F R4Sk E 1Al & 25

Timer1 32 TEA SFBEE T HREHARL 35

43 TMR1H 5 TMR1L i E##{E5—1> ECCP 45 F MM L 2R E L £ i, SRMEEBMER
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1.4. PWM &5

CCP1CON<5:4>

CCPRIL AJ

$ZI
o
TRISI 000

CCP10 [
( X
pgooant
A
TMR2 <
(#\/ ¢ZDI][I[I
poaon
PR2 1.80 000 TMR200 0 0D 20000000 10000°¢0
2.0 PWMI 0 00 CCPRIHD 0 0 0D O DD

B 1-3 PWM FEtEE

PWM £t 45t

1. CCP1 SIMME =% IAGIES . HbA=tt, A7 ##%EE PR2, T2CON, CCPR1L, CCP1CON
BHRERRE

2. PWM HiitE Sk 10 oy

3. HTF CCP15|HI5 PORT #iEsiFREM, /01§ CCP1 3IMECEAimE (TRISC5=0)
4. 1§ CCP1CON FEF2FFHMFTxs CCP1 | BIAYIZHI

5. BHTERNEDLSA TIMER2, FrLUER PWM IhgER A 88 E shigRTefin £

1.41. PWM B

PWM EHAE# Timer2 #) PR2 &R E. AAR 1.1 7[HHE PWM B,

AR 1.1 PWM /Z&F = (PR2 + 1) * 4 * Tsys * (TMR2 7% #jil8)

% TMR2 FF PR2 Bf, T—RIBHEEEIELEUT=1"FH:

o TMR2#5%

® CCP13|HI#WE 1 (HI5h: & PWM H%tb= 0%, SIBIAHE 1)

® PWM HZtE M CCPRIL i#%) CCPR1H

FE:
1. PWMIEXT, Timer2 BIE$hRA RGAT8 Fosc, MAZ2aSHH;
2. PWM SRZEAFER Timer2 BIfE 735088
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3. I MSCKCON.5 J3 1B}, Timer2 g9B+§iE A 32MHz.

1.4.2. PWM 5L

CCPRI1L F# & A 8 fiL, CCP1CON F7#z&%H) DC1B<1:0>A1K 2 {i, A% 10 i EVRE PWM
Sz,

CCP1CON Z 778517 DC1B<1:0>F1 CCPR1L A ZE{EAIAHMEHE BN .
S L BRI AHASERET (B) PR2 #1 TMR2 F 728 & 4 ILHCAT) A #5472 CCPR1H .,
5 PWM B}, CCPR1H B RRiE,

2R 102  BMHFEE = (CCPR1L : CCP1CON <5:4>) * Tsys * ( TMR2 75 #iild )
23 10.3 Z5H = (CCPR1L : CCP1CON <5:4> ) + (4 *( PR2+1))

® CCPR1H 78 2 MHAERHiFRERATH PWM S EEZ#WE R, WE R PWM B9EE
RIEEEEEEENER.
® S {IEREE TMR2 FFE%5 2 MHIAER RS (FOSC) = 2 IR SMasiEsE, ARk 10 {i
BtE. Timer2 M 32 & 1:1 B, N{E R RSAT4h.
o 10 fURfES CCPR1H & 2 5772 ILACRT, CCP1 3| EE
1.4.3. PWM 4#%

DR REFEBANBREELL. PR2 A 255 BF24 10 IHI: A PWM 982,

AR1.4 H#HFE =log[4(PR2+1)]+log(2) fi

AR MRBOPFEEAXNTEH, WER PWM SIBENSRIFRE.

Timer2 14385tk PR2 PWM 5% (kHz) RARTIHE
16 204 1.22 9.7
4 204 4.88 9.7
1 204 19.53 9.7
1 50 78.12 7.7
1 25 156.3 6.7
1 18 263.1 6.3

#Fz 1-5 PWM SRS PR RG] (Fosc=20MHz)

1.44. PWMEE

REBLATLRHE CCP RIRELE H PWM T1E:

L=

1EHER TRIS I E 1 21F PWM 3|8 (CCP1) By IRENZE;

% PR2 FERLULE PWM EH;

Fi& Z#{E% % CCP1CON HEF21§ CCP R & R PWM 12X ;

## CCPR1L &8 CCP1CON %1725 DC1B<1:0>1% & PWM 5=tk ;
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5. EEHBs Timer2:
® % PIR1 H7&E2H TMR2IF hEifrEALE S
® H:# T2CON ZH778589 T2CKPS i & Timer2 Fi5 37tk
® J% T2CON Z 778849 TMR20ON i E 1 {£4E Timer2
o MREWESFEIRN, NFEEI MSCKCON.5 E 1
6. EFAHE—PWM BHIE, £ PWMHIE:
® =4 Timer2 i@ (PIR1 H7F8280 TMR2IF fiIE 1)
® FHHXH TRIS EFERE CCP1 5| HIAYHI L IRBN=S
pa e
1. ERRENXT, TMR2 EEHFTIBE, RRKERE. R CCP1 3|IHIEER—ME, EFL
FIRENZ{E. SSMRERRT, TMR2 IG4RESHTAVIRES
PWM $5iZ5k B RGERT405TE, RERHNEMNEMSTESH PWM SRR
% TIMER2 YRt SRR AER 32MHz B, RZATESIENNER <M PWM E .
EEEAHFEBIFRBROAMAER, Hi2H CCP FHEH/AHEMKT.

1.5.  PWM #5845t

TRIS &
CCP1CON<S: Wi{Es
4>
CCPRIL P1M<1:0> CCP1M<3:0>
; j y y
CCPR1H ENB.
ceP1PIAL—— TS [ cepipia
4>:| 5—>|X| P1B
Wiy P18
4>:| 5—>|X| P1C
B P1C
4>:| $—>|X| PID
Yowms
: 7 1 P1D
PR2 PWM1CON
EE

1. 8 ERBRTMR2E 78R S2u Tl &0 SRR A A1 0 B o

& 1-4 523 PWM SHIIEE

1R R PWM 53 & % A FE U 51 RE_E =& &k 10 (LB PWM 155

O3 PWM #iHiER :
® HPWM
e A PWM

® & PWM, IEEMRN
o £ PWM, REHRR
FRFHERE PWM 123, CCP1CON HFEFs1 PIM St IEFgE .
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PWM i 5 110 SIBIE A, H#EEHN P1A. P1B, P1C 1 P1D. PWM S|#IgYRMAIECE, Bt
CCP1CON Z7FEHH CCPIM I TiE Y B 1 EIFRM.

EE

1. WAREHEEESN PWMHEE TRIS S7E8EE;

2. 7BF CCP1CON H&EBIEMFTA PWM #ilt 51 BIgY ECCP 1ZHI#%;

3. EsaA PWM ER K ER RSB R A FHE b S| BIThEE

ECCP P1M<1:0> CCP1/P1A P1B P1C P1D
# PWM 00 = = = &
B PWM 10 = = = £
£4F, IEM[ 01 2 2 = =
%*ﬁ; )ir'ﬂ 11 = ZEE 1EE %
® 1-6 TR PWM HE3REX 5| IS EC R~
) PWMAE ﬁ
P1M_00,P1A |+ .
45 PR E
P1M_10,P1A +— |
HERY HERY
P1M_10,P1B ] b
P1M_01,P1A P1AE
P1M_01,P1B
P1B/P1CEX
P1M_01,P1C
PIM_01P1D[  PIDWE# |
PIM_11P1A  P1APIDEX
P1M_11,P1B P1BYAH |
PIM_11P1IC  PICEX
P1M_11,P1D

1-5 PWMaIHXRAREER (GHEEEXN)
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PWM/E L o

P1M_00,P1A [« :

HERT o E
P1M_10,P1A ~—] |

et HEBY

P1M_10,P1B — ;
P1M_01,P1A P1AE K
P1M_01,P1B

P1B/P1CTc3%k
P1M_01,P1C
P1M_01,P1D P1DiE %!
P1M_11,P1A P1AP1DTK
P1M_11,P1B P1BiA 4
P1M_11,P1C P1CE®
P1M_11,P1D

1-6 PWMiHXAREE (REFER)

1.5.1. FEFHHER

HEHRFRAT, ARADSIBAERLRHER 3. PWM B {ES#%EE] CCP1/P1A 5|H), ME
# PWM I ES ML E P1B 51 (WA 1-5) . WEXFTATHEFMEFNA, EEAS PWME

SEHENIHRIFX

FEETRAT, AIME R RIZTE X ERT BT L TR AR H I ZF@ R . PWM1CON F 7251 PDC<6:0>

AT REFMHENABYAESH. MRZEXTLHSHT,

TR R B4 H A AP RET T

BURTS . EXERRIEMIEIEBESNE 1.5.7 B REXXEER".
BT P1AFI P1B#ith5 PORT #iEfiFeEEH, W IUS TR XM TRIS L% P1A F1 P1B B & At

R E
PWME £8 PWM JE £
pIA ]
FEX BtAEl FEX BtE]
S = = m
TMR2=PR2#3 %l
1-7 4 PWM it
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FETHR 3 & L
P1A ,l> : '
{ 5w )
FETHR3 B N
P1B > N T
1-8  FREFIFERIR ()
™~
L
FETIR 3 v+
-
FETHRZ) QA ~ ac
_‘
P1A > = =
{ #m )
FETIRZ B~ Qb
_‘
P1B '|> h_‘ "§|
FETH 3
™~
- Il
1-9  FFmHIREh£H R (4NMOS)
™
L~
FETHR3 Ve
-
(=#) |'_,: -
P1A > , «:|
{ #zm )
FETERH B~ b
_‘
P1B '|> h_‘ "!l
™~ i
V
FETHR 3 il
(&H) =
E 110 FFMEIREIEFER (2PMOS+2NMOS)
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PR E
PWMJE ] PWMJE A
P1A | I 1
X et A FEX B [A]
P1B ] ] ]
TMR2=PR28¢ Xl
IP1A
- | L]
111 5 PWM it (FEE/MNERIERE)

1.5.2. £HERX

BT P1A. P1B. P1C #1 P1D it 5 PORT BRI ERER . EEHERXT, LIUEEHEX TRIS D%
P1A. P1B. P1C #1 P1D S|H/EC & FiaiH .

1.5.2.1. £ ER PWM i =451

% CCP1CON #J CCP1M i&E A 1100 EH(B) P1A~P1D #A=H%1), 1£H 4 N NMOS £ N 7=~

M

P1A

P1B

P1C

P1D

FETI3)
™S

QA

&

L~
FETIRZh
N

I/

FETI 3
™S

QC

(\-Ll

QB

L

FETIR 3
™S

&

(\-Ll

|||—-

L

112 £FRMARG (4 4 NMOS)
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o AFEERT, CCP1/P1A SIBIIRENABIIAAS, P1D 3IBINiEFME, ™ P1B #1 P1C AR
7z, PWM LSRN TEIFT 7K :

P1A

P1B

P1C

P1D « Ji) > JEH o

Fokomh BT B

1-13 £4F PWM iR a

o ERMERNT, PICEsNABIURE, P1B sIBAEFML, ™ P1A 1 P1D WA LMK, PWM
MR AN T B R

P1A

A
v

P, Lo | I

P1C

P1D

1-14 £1F PWM iR b

Zi CCP1CON #7250 CCPIM i E A 1110 B (B P1A 1 P1C R{REBFEHZL, P1B # P1D ASEF
BY). £/ 24 PMOS #1 2 4> NMOS &AM ARHIIAT :

V+
-
FETD 0 oA Qac
", -
P1A > > o
FETD [
P1B ™ ~\
| i
FETD 1 —
Pi1C N~ QB QD
1> = -
5 =
P1D '
FETO 1 J:*
N~
l/

1-15 £4FRFRA (2 4 PMOS #12 4 NMOS)
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S AT PWM SR RZ AT -

EHFEXT  FERAEYREE

P1A < >
B

P1B — T

HERY
P1C — |

HERY
PID e — 1
N

1-16 &1F PWM MR ¢
1.5.2.2. £HHER T PWM A5 E

ELIFER T, CCP1CON F7E:580 PIM1 ALrl4%H] PWM BEAE/R A E. LG KT S EiEHINET,
EHEET— PWM BHIXEE S5 1.

#4243 CCP1CON FFa81 PIM1 R BahAEiEE. EZF1 PWM BIEARTAIPI A Timer2 A A,
ZEUTEF(LE 1-17):

e FHlME (P1B A P1D) #E T RIS

o HXHIKRIFFHIHL (P1A F1 P1C) AR 75 EUREN

o HET—MEAHRE PWM FH

P1A |
A
P1B — g
Ent
P1C —
PD
795091

1-17 PWM 75 [a) 2 25 7= 1
=
1. CCP1CON Z&EEHAEN P1IM1 7] PWM BEHIEEAIBTZI BN ;
2. HZAMEE, P1AF P1C 5SS XA PWM EEAL R A%, kAT P1B A1 P1D #5538, BT
5 4 )% Timer2 i+,
EFEATNEHREXER . fEFH—MaHE, —BAFTERXLER . BE—MERTERXIER, X
AR &t RIRT A BB & £ BB X AT B R -
1. AR EEA 100%EF PWM i /5 EREr;
2. INFRFx (BIEINFRJ[EHMIFFNZEE) B XEETEX T S@ATE,
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1-18 Fi7R A =R 100%FT, PWM A EMIEETE AR ERRE. thRfFlid, 7ERIE L, P1A
N P1D MET AL, ™M PICHMETAEN. HTHEF[HNXEFEIATSE@RE, ZFF@RERIGER
TIHESEM QC #1 QD (ME 1-12) FEHERTEIT". 4 PWM SHBREERERN, FENEREE
EENESFEH QAR QB L.

MBENNAERAELTEERESAE PWM A, TR T EHEREFIBE RN E:

1. BEFEENER)N PWM SZ5EL;

2. fERABEEF XA XERRT IR T S AT [E A FF X IR NS .

. EmEm
P1A 1182 |
P1B - -
J 161 FE] H#
P1C | |
PID | | |
T
ABIFXC 2 |
SEFXD | Toff |
FEE «—T=Toff-Ton
1-18 HZEELIEIRE 100%AT PWM 75 EZE L =l
EE:

1. LEMEAESHASEFTER;
2. Ton ATHEFX QC RHIEZNZRA) FIBIERT;
3. Toff ATIZEFFX QD RHEIR=FHFIETIERT .

1.5.3. BEIEREER

o (EREM PWM IRXAT, MEELHTE PWM Mtk 5|50 E 15 R iE L rsaR R/ TR e ..

o HRNNEMLRER, B /O SIMHAASHES. EEAVIERNIESEFIES) /O 5IMEEE
PWM #itial, SMERFREESAIUETIRIT R E T XRETIRTS.

® CCP1CON FFa%#) CCP1M<1:0>f AM{#F Rk F &3t PWM #5180 (P1A/P1C #1 P1B/P1D)
LSS AS R FAREZREFE. PWM iR M4 SI7E ERE PWM 5| BIAYH L IR )28 AT
E. NEWAE PWM SIEIEY HIREN R (ERERTRA B MECE, FARXARESIIAN AR,

® 7 PWM RR#IIE AT, P1A. P1B. P1C #1 P1D it $i7F =8 Al se A EEEE AR T . 4§ PWM 3]
IRVt IR RNE 515 R PWM R R RHERE W BE S BN F B AV HIR . 18588 PWM R W17
EfpRaMHRN TR, FHEAE PWM SIBIAvM L IRRN [ ERERTSE R EED PWM EHA. PWM [
EEERABEEE PIR1 HE88 TMR2IF IS =1 PWM BEAFHBARESE 1.
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1.5.4. X PWM ¥t

MREE I PWM Y, EEEXE ECCPAS H#785Hx{E, sHEITMEX 10 Ao HIEENEH
(TRISC.x & 1) , BiTsMERRI ETHRIEEM 10 & TFHERT, MAZEEIL CCP1CON # CCP1M
50, EALE 10 TATFHRERES, Lt ERHE.
THEHEXHAMERS PWM BIIEFERH]:

; X PWM #i)ij==============

BANKSEL ECCPAS

LDWI OFOH

IORWR ECCPAS, F

;EFFPWM fflfj==============
BANKSEL ~ECCPAS

LDWI 00FH

ANDWR ~ ECCPAS, F

1.5.5. HEH PWM BRIXHER

PWM R F BT X ARK, ESELEIMNBXASFHREL PWM it . BERIXHAERSE PWM i
HIIBMETERS. ZERAT L PWM FURNA -

1M ECCPAS %7731 ECCPASX fUr[i£F B XMHIR. XAEHAIHUT~4:

INT 5|BIHENIZEE 0
ELEEE C1

tbiEE C2

{45 ECCPASE =1

X FIR7ZSH ECCPAS %25/ ECCPASE (B& XHAIEMHIRE) fifrx. & ECCPASE =0, PWM 3|B)
EF#T{E, & ECCPASE =1, PWM M.

EHEXAEHR, FHIAMNMRR:

1. ECCPASE R#FE 1 WSEIIWEHEFTHAETENER (WFE1.5.6 T ‘BHERER") ;

2. {FREHY PWM SIS HE T RXHARES. PWM #iE 51 9 I [P1A/P1CIFI[P1B/P1D]. Sl
1R7SH PSSAC #1 PSSBD iR E. XI5 E FUUT=MRKESz—:

o IRTfAIFLEE 1
o IRFNAIFIEO

o =% (BMEX)
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KASH i
|
ECCPASE | K
PWM(P1E) | |

) =PWM
VR R m / ]

REXHAEH  KASHBUERR B BRECCPASE

1-19 EEENEFATE PWM BE1%H
EE
1. BEhxALHRETEENES, MEETIHENGES. REEELT, BEIXARTE;
2. BuikHFEHTZ2IESEN ECCPASE {i;
3. BiXHEGENE, PWMZILHE PWM ISR LB 1T, AL B X A& EEMET (&
HEHSKAER), PWMEIZEIREHKSE .

1.5.6. 1#3RA PWM BZiESER

Hea R PWM AJ 8L & A B XA &G W ERFTBHER PWM 55 .95 PWM1CON 7725+ #J PRSEN
i[E 1 AIERERTNER.

FrEEZNERE, REAEFLHEN, ECCPASE MtiRFE 1. YBEBNENEHH SR,
ECCPASE (¥ EHEE, MEEEIIE.

XHAEH A

/
ECCPASE | / K
PWM(PIEH) | |

) =PWM
Y B y / ]

REXAEH IHASEHBOER B EBRECCPASE

1-20 BEENEFATEI PWM BEIXH]
1.5.7. AIRIETEXIERER
EFEERIXIEHEI I PWM SIRFEFR AR, WEFXNXEHESEBETERKHATE. R

ETANNRFFXEREE (— N FBH—DXE) , E—NIFRTE2XER], AMFXATREE—MRE
HEEI NIRRT 8. ERXERRENEEAN, EAMNRFXFIRIMSHER (& “shoot-through”
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HLR), EMEAIBEIRIEEE. AR REF RN HIXMREHITNNFRER, BEFET—NEFXNS
HWAEE R, LUES— N EBRTEITE S K.

EFRFERT, ERYFAUREIXER K E FBEREIIMBNINER XK. ESATERETAE
HORZSET & £ R, AE 1-21 FisR. #8355 PWM1CON HERMK 7 (LA B S HAESEA @ MNE%
BTEhEIHE) A% B IERTHARR

PWME &

<
< >

PA | ] —

‘EE_%LEHTJ‘ BT E @Lﬁa#

I S ]

E 1-21 F4F PWM =450
1.6. PWM H%iBITheE

CCP1CON<5:4>

TRISC1
CCPRI1L

(ﬂ@ P1EOE
&
PORTC1
— B P1E
»

2
>
)
CCPR1H 'C_)
k Pp R Q P1COE
| TRISC5
HELRE s -0 1A
» CCP1/P1A
l/
ry
.
g P1C
TMR2 deadband PORTCS—
TRISC3

»

A

B

ol )
o
2
&

fzmmm 1B
= P deadband TRISCA

PR2

P1DOE

10ddld
y

PORTC2
FPorrez P1D

CCP1M
TRISC2

P1FOE

TRISCO

& 1-22 PWM EYHBN ThEE [RIEAEE]
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BiTiE MR EEFFEE PWMIAUX, TEFEEFHER THVHERE! PWM AT E

® HMith—X PWM E5REBEFI%XHA PWM #it

o REHIX6HPWMIESERHIL (X PI1xOE £3%4 1 i, XEB x & A~F)

o LM AIEE (Bid CCP1M[3:0])

R

PWM HO3EEN T BE R 3 EHEREIE R, HEMSMEREMEXTEMEM, B PIM<1:0>=10.
1.6.1. BXPKAHER

B E CCP1CON f& ECCP &F PWM #4725, [ERHE PWM1AUX B9 AUX1EN & 1 f1 P10S & 1, Ik
Bf PWM J9 8RBRHFHR T

4R —ANEHIPWM Z3kRT (TIMER2 ZF PR2+1), PWM i i@ E B 21265, P1A~P1F 255558 A 10.

FEIENE, AIZRRT, PWM EH—RBKOPKEF G R 28 PIXOE XM/, EMEH PWM HHH=R1ER
FRTE, MRREFRIE PIXOE (x AJLLZ A~F) &1, MET—1 PWM EHIEM P1x (x ATLLZ A~F)
SWH— PWM KR, SATEFRR:

AUX1EN
P10S PWME £
JE[X+ >
P1A internal | [—
P1B_internal ’—‘
P1A i PWMEHE T
FEX
P1B — ]
P1xOE ) 7 1
B 3) 5 ] BHEIRIEPIXOEE SRS

& 1-23 PWM KO3 BN ThRE R IEHEE]
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1.6.2. 3%t PWM =

AUX1EN |
PICOE |
PIDOE |
PIECE |
PIFOE | MBS
P1A j =ﬁ
FEX FEX
] ~
pc ] ]
pIE ] ] [
oiF ] A—
B 1-24 PWM 05BN TH RE R IBAEE]
AE:

W EERR, P1AR P1B B —HHR X EEH PWM Hith, P1C &1 P1D, P1E #1 P1F 2% _#
E=4H, EMNKREME—HE—FF.

1.6.3. PWM HiRhTheeavEC 2

RIAZBBIA T 1895 CCP #&IRELE /5y PWM T1E:
1BHEXH TRIS L E 1 Z1F PWM 3R (CCP1) bt HIREN2E;
## PR2 HHE|LUZE PWM EHR;
Fi&E H (%% CCP1CON HE24% CCP =R EL B 3 PWM H4F1E= ;
% CCPR1L F##8%#1 CCP1CON F#F88#) DC1B<1:0>i& & PWM &=tk ;
fLEFH BT Timer2:
® % PIR1 &77828) TMR2IF hBfrEALEE
® X3 T2CON 778380 T2CKPS fifiZ & Timer2 4355tk
® % T2CON Z 722/ TMR20N i 1 #4E Timer2
o MREZESREN, NMFEEM MSCKCON.S & 1
6. EFFE—PWM EEAG, F5E PWM it :
® = Timer2iit (PIR1 &M TMR2IF i E 1)

o > N -
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® ¥E PWM1AUX, # AUX1EN L& 1, HERUREBEMAFTERE
® iFHEXH TRIS fLEFERE CCP1 3|MIAY M HIRENER

1.6.4. ECCP 5 PWM EHEHR

EME RS ECCP>PWM/CxOUT > GPIO,

Pin § i £
C20UT CM[2:0]=110, TRISC.4=0, P3EN=0. B ECCP 4T3k PWM &z 5
PWM B =5
PC4 P1B CM[2:0]#110, TRISC.4=0, H ECCP &F PWM &= H P1M#0
CM[2:0]#110, TRISC.4=0, B ECCP 4TIk PWM &8k PWM B
PWM3 )
HIRR
bC3 PWM4 ECCP AIE£F1ER, P4EN =1
P1C ECCP A£&ifit=X
bC2 PWM5 ECCP KiE£#fR3, P5EN =1
P1D ECCP A£fER

& 1-7 ECCP5PWMEHER
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2. MRES

[* 3% TEST _61F02x_PWM.C

* IfIgE: FT61F02x-1&58 8 PWM IhEEE R

*|C: FT61F023 SOP16

* @R 16M2T

* YRR RAI{EE PWM 158K T,P1A(PC5)
* S B4  20KkHZ (%S b R 4R AR5 T
* P1B,P1C,P1D,PWM 3|73 &i&E 1/0 O

* FT61F023 SOP16

*  \/DDeemeer [1(VDD) (VSS)16]-----—- GND
Sl o A— |2(PA7) (PA0)15|------ NC
Sl \[oR— I3(PAB)  (PA1)14]--mmmm- NC
Sl o A— |4(PA5)  (PA2)13|----m-- NC
Sl 1 | o — I5(PC3) (PA3)12|--------- NC
Sl X | o N— |6(PC2) (PCO0)11|---mmmm NC
Sl o A— |7(PA4) (PC1)10]---mm NC
Sl =T N— |8(PC5) (PC4)09|------ P1B
*

#include "SYSCFG.h"

// xxxxxxxx 7‘;-_/-—':E VM kkkkkkkkhkkkhhkkhhkhhhkkhhkhhhk
/2

—~

#define unchar unsigned char
#define unint  unsigned int

/IPWM 5|BiIThEEiEE P1XOE 1-PWM #itt 0-&i% 1/0 O

#define PWM_A_OE P1AOE
#define PWM_B_OE P1BOE
#define PWM_C_OE P1COE
#define PWM_D_OE P1DOE

[IPWM 35 | BEa N\ 50 HH 4=

#define P1ADir TRISC5
#define P1BDir TRISC4
#define P1CDir TRISC3
#define P1DDir TRISC2

volatile unint  pwm_d=0; [IPWM BikA7E E &

volatile  bit SAFlag;
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*
* R A interrupt ISR

* Ihee:  PETERE

* R ERETERK=1EEE RS A

* =16000%0.125us=2000ps
*/

void interrupt ISR(void)
{
if(TMR1IF)

{
TMR1IF = 0;

/1¥11E=65536-16000=49536=>0XC180
TMR1L = 0X80; IME#{E=>TMR1H=0XC1;TMR1L=0X80
TMR1H = 0XC1;

}
A
* F#&: POWER_INITIAL
* TheE: EEHARSZVBRK

*HIN: T

L Xk

*/

void POWER_INITIAL (void)

{
OSCCON =0B01110001; INRCF=111=16MHz/2T=8MHz,0.125ps

INTCON = 0; 115 25 1E B B R i

PORTA = 0B00000000;

TRISA = 0B00000000; IIPA I 1-5I O3t

PORTC = 0B00000000;

TRISC = 0B11111111; /IPC HINEE 1-8IA O-¥itH

WPUA = 0; I PA O EH

WPUC = 0; BB PC O EHL

OPTION = 0B00001000; /1Bit3=1,WDT MODE,PS=000=WDT RATE 1:1

MSCKCON = 0B00000000;

//Bit6->0,2 1F PA4, PC5 fa/EiiH

//Bit5->0, TIMER2 B}4#15 Fosc

//Bit4->0,2 1k LVR

CMCONO = 0B00000111; 1= AILL32E, CxIN A#=F 10 O
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o
* E#%: TIMER1_INITIAL

* IheE:  ERTEE 1 1A

* % B EEEHC=(1/ R R oh A HA) 45 AR TR 9 $71E * (65536- TMR1H: TMR1L)
* =(1/16000000)*2*1*( 65536-46536)=2000ps

*

void TIMER1_INITIAL (void)

{
BRI B EFMAIRE
T1CON = 0B00000000;
/IBIt[5:4]:00-T2 E5h4345 1:1
//Bit2:  O-Timer1 {§ FI R &RR 4
/IBit1:  O-T1 B4 P ER AT 4

TMRA1L = 0X80; M #){E TMR1H=0XC1; TMR1L=0X80
TMR1H = 0XC1;

TMRI1IE = 1; I/1ERE TMER1 By B

TMR1ON = 1; I/1E8E TMER1 B5)

PEIE=1; I BESMK B

GIE=1,; IMfEBE 2 IR

}
2
* R &: pwm_duty count

* IhgE: B pwm_d BUEIK{EL CCPR1L:CCP1CON<5:4>
*HIN: T

*HH: X

*/

void pwm_duty_count (void)
{
unint Isb22;
unchar Isb23;
Isb22 = (unchar) pwm_d & 0BO0000011;
CCP1CON = CCP1CON & 0B11001111;
Isb22 <<= 4;
Isb23 = (unchar)lsb22;
CCP1CON = CCP1CON | Isb23;  //M{{& 10Bit PWM Bk 3 YK 2 i LSB
Isb22 = pwm_d >> 2; /MK 1& 10Bit PWM Bk E RIS 8 i MSB
Isb23 = (unchar)lsb22;
CCPR1L = 1sb23;
}
[
* BRE%: PWM_INITIAL
* IIgE:  PWM #08A1L
®E PWM EH = (PR2+1)*4*(1/Fosc)*T2 33t {E
* = (99+1)*4*(1/16000000)*1 = 25us
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*

PWM $ii%&=1/PWM [ H#A=1/25us=40kHz
*/

void PWM_INITIAL (unchar SET_PR2)

{

}
/*

* B %% : DelayUs

MSCKCON = 0B00000000;

//Bit6->0,25 1 PA4, PC5 fa/E#iH

//Bit5->0, TIMER2 Et$h4 Fosc ; 1 3 TIMER2 R4t} 32MHz
//Bit4->0,2%1E LVR

T2CON = 0B00000000; /IBit[1:0]=00, T2 4>4fitt F7 1:1
PR2 = SET_PR2; IREE PWM HoE H
CCP1CON = 0B10001101;

/IBit[7:6]=00; P1A ##it P1B,P1C,P1D fIi® /0O O
/IBit[5:4]=00; 10Bit PWM (5ZSELAR 2 fi

/IBit[3:0]=1101;PWM &3, P1A SEBFEHEX,P1B [EELHEN

pwm_duty_count(); [IPWM SZSEEITE SZEE pwm_d/((PR2+1)*4)

PWM1CON = 0B10000001;
//Bit7=1, B F %Ikt PWM BEIER
/138 X B 8]=Bit<6:0>*(1/Fosc)*2

/i =1*(1/16000000)*2=0.125ns
ECCPAS = 0B00001111;
//Bit[6:4]=000,%% 1= B 5 X ]
//Bit[3:2]=11, P1A,P1C XHABT =7
//Bit[1:0]=11, P1B,P1D XMt H=7

PWM1AUX = 0B10000000;
/IBit7=1,1§ 8¢ PWM 5B Th&E

//Bit6=0, {545 PWM 446 &
//Bit[5:2]=0000,P1C,P1D F72# PWM #it
//Bit[1:0]=00,P1A,P1B,P1E,P1F 3|# 10

TMR2IF = 0; 115 T2 hEipREAL

* IhEE: FRERTERE --16M-2T-- KR 1%A4H.
*HiN:  Time ERATEHCE ERTATHC Time ps
Wl X

*/

void DelayUs(unsigned char Time)

{

unsigned char a;
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for(a=0;a<Time;a++)

{
NOP();

}
2
* B : DelayMs

* IhRE:  GRERTEH R 1%

*HIN: Time ERTRTEHCE EATATHC Time ms
It X

*

void DelayMs(unsigned char Time)
{
unsigned char a,b;
for(a=0;a<Time;a++)
{
for(b=0;b<5;b++)

{
DelayUs(197);

}
I
* R &: main
* IhEE: EEE
*HIN: &
il Xk

*/

void main(void)

{
POWER _INITIAL();
TIMER1_INITIAL();
pwm_d = 10;

PWM_INITIAL(99); /ITpwm = (99+1)*4%(1/16000000)*1 = 25ps = 40kHz

IPWM 8 = 4 * (99+1) = 400

PWM_A_OE = 1;
P1ADir = 0;

TMR20ON = 1; IEBEFFIR T2
SAFlag = 1;

while(1)

{

if(SAFlag == 1) /IPWM 523 L4

{
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pwm_d++;
if(pwm_d > 400)
{
SAFlag = 0;
}
}
else IIPWM EZSEER
{
pwm_d--;
if(pwm_d == 0)
{
SAFlag = 1;
}
}
pwm_duty _count(); IIEN PWM HZ5EE
DelayMs(10); IIZEIR 10ms
}
}
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Fremont Micro Devices Corporation

#5-8, 10/F, Changhong Building
Ke-Ji Nan 12 Road, Nanshan District,
Shenzhen, Guangdong, PRC 518057

Tel: (+86 755) 8611 7811
Fax: (+86 755) 8611 7810

Fremont Micro Devices (HK) Limited

#16, 16/F, Block B, Veristrong Industrial Centre,
34-36 Au Pui Wan Street, Fotan, Shatin, Hong Kong SAR

Tel: (+852) 2781 1186
Fax: (+852) 2781 1144

http://www.fremontmicro.com

FT61F02X FZF%EiE

* Information furnished is believed to be accurate and reliable. However, Fremont Micro Devices
Corporation assumes no responsibility for the consequences of use of such information or for any
infringement of patents of other rights of third parties, which may result from its use. No license is
granted by implication or otherwise under any patent rights of Fremont Micro Devices Corporation.
Specifications mentioned in this publication are subject to change without notice. This publication
supersedes and replaces all information previously supplied. Fremont Micro Devices Corporation
products are not authorized for use as critical components in life support devices or systems without
express written approval of Fremont Micro Devices Corporation. The FMD logo is a registered
trademark of Fremont Micro Devices Corporation. All other names are the property of their respective

owners.
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