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TDO (o) — JTAG M s i 51

INDX I ST IEAZfid g R 51 kPN

QEA I ST 76 QEI B N o IEAZ dmht #s A FHETA .
P2 I 2R T A 4 By s I 2 AN Il / TR N

QEB I ST 76 QEI B N W IEAC gt 85 A FHETAN .
P 52 I SRR by 4l B 2 IR 88 A S IRE k1 T TR BN

UPDN () CMOS | {7 B s / kil $eas 5 k4

B CMOS = CMOS s af ASifi ;s  Analog = B %A

ST = CMOS R T[IMt# Rl k24N O =fith; 1=%iA; P=r}

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

£11: )€ D)
S8 £ R o

FLTA1 I ST PWM1 ki A i\ o
PWM1L1 0] — PWM1 i H T4 1.
PWM1H1 (o) — PWM1 e T4 1.
PWM1L2 o] — PWM1 i B T4 2.
PWM1H2 o) — PWM1 L T4 2.
PWM1L3 o) — PWM1 i B8 T4 3.
PWM1H3 o) — PWM1 = P4t 3.
FLTA2 I ST PWM2 #fE A S .
PWM2L1 o) — PWM2 i B T4 1.
PWM2H1 o] — PWM2 = P4t 1.
PGD1/EMUD1 I/0 ST S RE /IR IE (5 1 48 B 170 31,
PGC1/EMUC1 [ ST g AR A 1 I BT
PGD2/EMUD2 I/0 ST g AR IE 2 1 F B 170 B,
PGC2/EMUC2 [ ST Y AE [ IR IE (I 2 1 F 1 BN S
PGD3/EMUD3 I/0 ST SuRE [ RIRIE (58I 3 48 HEE 1/0 51,
PGC3/EMUC3 [ ST g PRI A EE 3 A I BT
MCLR 1P ST EELHN . BET A 1A R 2 AL A\ i
AVDD P P AL AR B P 1 HL 9
AVss P P PRALIA EL ) 25 2 1l o
VDD P — HNEBERAN 1/O 5] IR E HLUE
VDDCORE P — CPU L yE s i A
Vss P — IELA /O 5] 22 1,
VREF+ [ Analog |HfISHHE (HHEE) A
VREF- I Analog |BHUSHEIE (KHEIE) FIA.
B CMOS = CMOS A AT Hit; Analog = Bl A

ST = CMOS WLV [l Z ke kR 2 N O =Huth; I=%iN; P=
DS70283B_CN % 12 7T %]J*% © 2007 Microchip Technology Inc.




dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

20 CPU

VE: AT MRS T  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
{H AN NAEA T A 4E BT A 1S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 F1dsPIC33FJ16MC304 CPU
PEHCRH 16 A7 (B MOt B s i 28k, B3R
A4, Hh st DSP s K2 ff. CPU B 24 17
BAE, RAFmEKIET M EREE B, FP 3
#% (Program Counter, PC) } 23 {7 %%, wJ LT -hk#x
K AM x 24 Sil8 H - R AR 0] o S BRSEBL I RE 7 A7
AR RS S . 5 IHE & TR AL v] 35 Bh 4k F5 75
IR BT A T . BT SRR R AR
AL MFAERE (MOV. D) 848 RIEIGL LGN, GRS
HRALE A BN AT . 1 /] DO Fl REPEAT #5431
FERSRE PG IR G, X P45 HR A AEAT A I [R] # m] LAY
kT

dsPIC33FJ32MC202/204 F11 dsPIC33FJ16MC304 #%11
TGRS A 16 A 16 AL TAE R fEs. T TAESAE
PEHCET LAFE B | Huhik B L RS R A RS . 2B 16
TAEZAE2S (W5 1E A HERR 54T (Stack Pointer,
SP)Y, HFrhliAniAH .

dsPIC33FJ32MC202/204 i1 dsPIC33FJ16MC304 4% 14
AAWHKFEL: MCU KI54F1 DSP K454 . XWEE
ATCEHE R A CPU ., fRA RN Z FhkE
X, ATl C ks ReRIE B R T K
Z ¥ I5 4, dsPIC33FJ32MC202/204 Fa
dsPIC33FJ16MC304 REWEREA T2 I AT —IX
B RPN sl . Ik TSR (B
P . —KEARAAE R B AU — KR (R4
TERE AR . R, SORF 3 8 4E 8R4, RFfER
AN HAT A + B = C XL

CPU MIHEE I 2-1 fizk, dsPIC33FJ32MC202/204
H1 dsPIC33FJ16MC304 ¥4 FEi il an i 2-2 fizw

21 BRI UER

Bym = R 32K S5 64 KB F-hik, F41 43 5
Yo, B X AY HIRAEMHX . AT & AT
otk & A ¥t (Address Generation Unit, AGU) .

MCU 25§54 Hilid X /225 10 AGU BEATHAE, mlks 4
ANTEAE B Dy — AN B 25 1) Vs )« FELE DSP R
A TEIE XATY 1 AGU HEAT $AE DL SRR AR E S e 1

EFES B A Ml 2 (B 4 A 43 o X ORI a2 [a)
30 A AR SRR T 22

X AUY Mk 2 (RS RFTE TP ph X (BT hb A
) o BFhEF T DSP FE AL S A T4 . 1tk
Ah, X AGU [PRERF- 47T LU FAEf MCU 26484, X
AGU B SZFE I 0k, RIEfRifk T3 2 FFT S0
NS H B T .

AT DL 3g Bk B A il 25 1) (0 /=y 32 KB et 21y 8 A R 5
25 A AT ML PE T (Program  Space  Visibility Page,

PSVPAG) 71748 & X IFATA 16K F2 )71 St W I FE P
AR o R 25 1) 2 B0 25 18] (0 e S T i LA (] 5 246
AEA5 U In) 20040 2 1A) — K Uiy ) R P 25 1)

2.2  DSP 3%k

DSP 5% B — i 17 47 x 17 fidfeikss, —4> 40
A ALU. A 40 A7 AT B e F—A 40 7 X0 A FE RS
N2 AT A o IZARTEFEAT 25 AT RELE A P e — 1~ 40
MEMEAB SR AEBRZ 16 /i, DSP {54 0 A4 1
i Hoffig &2 E, Lt b 3R 45 o d Sk
fit. MAC 484 M A S5 2 T AR —AN AN, [
I 52 e AT At i R U N SR RS, B AN W B A7 8
AR B, HATIERAL L R, X2k RAM £
AN T IX LR AR AP, (EXT i A de A%
Rt BdE2s )y B il g e TR fr et
ANk A],  DLZE A RS 1 5 sSE T .

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

23 MCU %t

dsPIC33FJ32MC202/204 il dsPIC33FJ16MC304 HA5
—A~fH MCU ALU F1 DSP 51%JLH 17 {7 x 17 £ 5
JERE G . HIREAS T AT AR S B S ARG
FHgMRIEIZ S AT 17 £7 x 17 frIRei%EZREEAT 16 7 x
16 fifeiia A DAV EIITIR G AT S IRz 5, i
HXFF (-1.0) x (-1.0) XA (K05 ks SR ] LU 2R 45
R

dsPIC33FJ32MC202/204 F1 dsPIC33FJ16MC304 3¢ F
ANECRIEERY 16/16 A7H1 32/16 frBRidis . Hif bk
LR HGTIEAERAE . ENTUAAE > REPEAT fi3F
AT, EPITITEY 19 A2 JI . £EIX 19 A8 0T
AT I A AT L T R RS ST AN 2 % R B

A 40 ATHIRETERS B 75 A7 d PR HA J 30T A Ry 2
R HiA TS 16 fii. MCU Hil DSP 5-4-# ] LU ] %A
U DA RS o B

& 2-1; dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 CPU W iZHE &
PSV Fl%
i
FR 4 Y BN >
il X B 2k 4
EatiflFnd 4 A
% 16 %16 16
Wi | Banprrs
X RAM Y RAM 16
ik ik
Bifras WiAT o
16 16
HuhE AT 2% | Hhhk kL2 LG |
TRIT A7t 2
HE R 22 v
R
Tany < 2 >
BRI DSP 5| *
I I ¥
16 x 16
ikl [ *TWJ 6
16 i ALU
16 >
Ry sieran
DS70283B_CN % 14 1T %]J*% © 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 2-2: dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 ZmEtHiAl
D15 oo
WO/WREG A i e
| 3 o1y
W1
o [ |oowrasms |
L— - -
_ W3 SPES
W4
DSP #:E % W5
AT W6
w7
} AR A0S
w8
)
DSP #iht  —
WA w10
_ W11
W12/DSP fhif% &
WA13/DSP |15
W14/ hiifa &
W15/ Hi K4t Y,
SPLIM | bR A
AD39 AD31 AD15 ADO
DSP ACCA
= 7 AccB
PC22 PCO
| (0] it
7 0
\ TBLPAG | UL
7 0
| PSVPAG | R AT T
15 0
| RCOUNT | REPEAT (s il 4
15 0
| DCOUNT H DOfE i Hr e
22 0
| DOSTART ﬂ DO FF 2 s Mt
22
| DOEND n DOEHR 45 ik
15 0
\ CORCON | b A
|OA‘ OB | SA ‘ SB |OAB‘SAB| DA | DC FIPL2|IPL1‘IPLO‘ RA| N Jov| z | c| o
< SRH > < SRL >

© 2007 Microchip Technology Inc. q‘]ﬂ:‘% DS70283B_CN 5 15 1L



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

2.4 CPU #5758
HIERS 2-1: SR: CPUREHAFR
R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R -0 R/W-0
oA | o | sa® [ sBM OAB SAB DA DC
bit 15 bit 8
R/W-0(2) R/W-0() R/W-0(3) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL<2:0>(2) RA N oV Z C
bit 7 bit 0
E‘}I:
C = Ny &Ar R = Al U= R0, #2240
S=Hu[#E 147 W = 0[5 -n = POR IN {118
1= 1 0=i5% x = R4
bit 15 OA: Zn#s A ¥ HIRAENL
1= 2hn#% A it
0 = Znas A K
bit 14 OB: £/n#s B i R ASAL
1= 8N4 B it
0 = &% B A th
bit 13 SA: BINGE AMUR ORE” A )
1 = 2ngs A MR s e RN 2R
0 = &/n#% A KM
bit 12 SB: Znse B MR KR kAR ()
1 = 2n%s B 1A sl e RN
0 = Bin#s B R
bit 11 OAB: OA Fl1 OB 414 1t B nas i AR AL
1= %/n% A B B4
0 = EIngs A F1 B # A H
bit 10 SAB: SAFl SBAIAM R NAF “HifE” RSAL
1= Zhnes A sk B M1 slifERE 2 S 4R
0 = EInas A Fl B Al A LA
H: A AT S . (HANREE 1) o 7 ZA7 R IN 4535 % SA FI SB.
bit 9 DA: DOTEIFIGBIAL
1 = IEfE#4T DOfEIF
0 = N{EHHT DO
bit 8 DC: MCU ALU ¥ / fE Riks s
1= 5B 4 MR T RNRESR) 858 8 MIRAr O T kMR &4 T 37
0= ZiRMH 4 MR GHFFFR/NOEAR) B0 8 MERAL G R/ANOBR) REA#EA
o1 A ETEEIEGES (EAREE D .
2: IPL<2:0> fii5 IPL<3> {i. (CORCON<3>) Al %k CPU M li{scdh. Wi IPL<3> =1, HPAH 5+

PR IPL. 24 IPL<3> = 1 I8, 2% -0 .
3: X NSTDIS (INTCON1<15>) =1 I}, IPL<2:0> fRF&A7 & i,

DS70283B_CN % 16 1i{

L
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

B 2-1:
bit 7-5

bit 4

bit 3

bit 2

bit 1

bit 0

[
N =

SR: CPUREHFHFHE (&

IPL<2:0>: CPU ikl se gtk A @

111 = CPU Hilseglioh 7 (15), ZEibH ik
110 = CPU Hirflscghih 6 (14D

101 = CPU Hlifisedioh 5 (13)

100 = CPU Hiisegfih 4 (12)

011 = CPU ity 3 (1)

010 = CPU H1iiflsegih 2 (10D

001 = CPU Hirfltsegi v 1 (9

000 = CPU HWifltse iy 0 (8)

RA: REPEAT 7EHMIEB)L

1 = IE/EEAT REPEAT fi%

0 = IN{EHET REPEAT i

N: MCU ALU fibzE N7

1= 85544

0 = £ 98 3E  (FEEED

OV: MCU ALU ¥ HbrEfr

WA FAMFSEARZE (MDD o ERR A LR 1, X R RS 805 507 SOk .
1=FRF5EREFFTRERE (KKEH)

0 = AR A% H

Z: MCU ALU 4&Z45& 07

1 = WY Z {7 A I8 S AR 2 R 2ok A B 1
0 =3¥m Z ML — S CiZAE % (RIS 4 RAEE)
C: MCU ALU HEAT /57 bn G AL

1 = G55 i R AR T A

0 = 455 M ds i ok ke A= kA

M PP EEE R (HARREE 1) ©
IPL<2:0> {75 IPL<3> fif (CORCON<3>) &K CPU i segk. i IPL<3> =1, IAafE5H

PR IPL. 24 IPL<3> = 1 I8, 2% -0 .
3: 4 NSTDIS (INTCON1<15>) =1 I}, IPL<2:0> fRA&7 & i,

© 2007 Microchip Technology Inc. ?‘]ﬂ:‘% DS70283B_CN 5 17 1L



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IS 2-2: CORCON: Wiz#hlF7ae
U-0 u-0 U-0 R/W-0 R/W-0 R-0 R-0 R-0
— | — | — ] wus | Eot™® ] DL<2:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA | SATB | SATDW | AcCsAT | 1PL3® | psv RND IF
bit 7 bit 0
Libe C = Hal{EEAr
R = AJ 47 W = "] 5 {if -n = POR I 18 1=%1
0=i5F%* X = K40 U = RS, 3250
bit 15-13 REH: A0
bit 12 US: DSP LA | AR5 # 0
1 = DSP 5|#HAT L5 Rz i
0 =DSP 5P AT H 5 RILIZH
bit 11 EDT: DOfEF i aT£ - #hifr ()
1 = 76 YT IR IEAR 45 RN 2 1 AT DOTE 3
0 = Joghn
bit 10-8 DL<2:0>: DO £ /2 RS
111 = E4E#HT 7 )2 DOTEIR R E
001 = IFA#HET 1 2 DOYEI £
000 = [F#EHEAT 0 JZ DOEI ik &
bit 7 SATA: ACCA HIRUEGENL
1 =R B nas A HuFn
0 =251 Engs A WA
bit 6 SATB: ACCB {AfifiEfr
1 = {ffg B nas B Hufn
0 =25 11 2 n%s B WA
bit 5 SATDW: DSP 5% ¥ s = (0] 5 M FAf e
1 = i AE i 2 0] 5 L F0
0 = £ 1300 2% 1) 5 ru Fn
bit 4 ACCSAT: Znas i Fbiztik#407
1=9.31 1AM GEEM)
0=131188 CEFHEM
bit 3 IPL3: CPU rhiifl s goiRasfr 3?)
1= CPU HWiHLse g K+ 7
0 = CPU H i /e 455 T/ T 7
bit 2 PSV: ¥ 23 18] h 7 5 23 A AT R PR A e ot

1 = Fep s 1) e s 2 6] v oa] JE
0 = iy A 7E Kl 72 1] AN T AR

E 1 AEEEEN 0.
2: IPL3 fii 5 IPL<2:0> fii (SR<7:5>) 44K CPU ik se4% .

DS70283B_CN % 18 1il Iy
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

TS 2-2: CORCON: WiZiEHIFFss (8

bit 1 RND: & AR ERAT
1=fffeH MM CHMD A
0 =flEeEMm (WSO &N

bit 0 IF: #EHE/ N ERILA B AL R
1 = ffifit DSP 3feykiiz H R H X
0 = fii it DSP s B/ X

1 BOEERESN 0,

2: IPL3 {75 IPL<2:0> fii (SR<7:5>) #& K CPU thilifhse4% .

© 2007 Microchip Technology Inc. %IH:‘% DS70283B_CN 5 19 U



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

25 HRE#H¥TL (ALU)

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 ALU
16 fise, FEREREAT NG Wik BARZHIE . B
R, HAEH R M . AR
MEE5, ALU WRESHEM SR 5 fra% o AT br 54T
(C) « &FwrEhr (20 . fibsdfn (ND | bR
i (OV) Fikitfikrdfr (DC) WIMH. FEpikis s
1, C M DC R BIE M A LA AT A o

FRAE A8 B A4 2K, ALU ATHAT 8 {7 8K 16 {73 5.
WA FaEa, ALY BEEIET Lok B W %
A7 MEA BB AP 2% o RIRE, ALU (R0 H B0 vl e S
N W 35 A7 25 B 0 B A7 6 T

HRELELS MK SR MMELR, 3L
(dsPIC30F/33F ##/7° i1 %% F/) (DS70157B_CND .
dsPIC33FJ32MC202/204 Fil dsPIC33FJ16MC304 CPU
BN T 5 ey U BRVE B SR . BB T 1 Al afe
TS DK SRR 16 A7 R BT R

2.5.1 eyt o

Wit ff ) DSP 51wk 17 47 x 17 {7 feikas, ALU
YRS HH 5 EIRA TS 1 MCU Jeikis 5.
o 16 it x 16 fr Y

o 16 i x 16 LG

o 16 MRS x 547 GLEIHD THF5

« 16 fI LT x 16 T LS

« 16 IS x5 461 GLEED /T

s 16 ML E x 16 MRS

. 8 RIFAFE x 8 RIS

252 ik as

Rt sz 7 AT DU S K BE 1) 32 437 /16 {71 16 47 /
16 (i 755 M5 3R ks 5

1. 32 MPAKS 16 M SRR

2. 32 MRS M6 S KRS Bk

3. 16 AIHRS M6 MH TS ik

4. 16 RS 16 L SRR

FT A BRiE A4 B R BB ORCEE WO B, AE0RE W1 A,
16 AL FF S TGS DI V84 0]k 16 {7 BB et —
W g (Wn) , o 32 g BB e T WA ES: N
W 21588 (W(m + 1):Wm) o [Gidia 5 b 20 s 5 1) 43
— IR AN, B 32 A7 /16 7 16 £7 /16 fiits
A BIPAT FE HH AR ]

2.6 DSP 5|%

DSP B H tl—ANmidt 17 £ x 17 fi Ferk 48 . —MTE#R
DLZFAF2ER A 40 Prnykes 1 wakes WA Hibr 2
B AN A
dsPIC33FJ32MC202/204 ! dsPIC33FJ16MC304 % H
R BATE A Rk DSP B TAEANBE S MCU
TRAVRIRIN HEAT . {HZ, K48 MCU ALU 1 DSP 5] 8%
VT 4364 (i ED fi EDAC) [RINA#H .

DSP 55536 n] LT [ 1A 75 2 A B 1 2o 4
— ZInesEelE. XUdE4 ¢ ADD.  SUB il NEG.

Wit CPU W% %5 fr 2% (CORCOND H{&AM,
A LU DSP 5188 ERHT 2 Mk £, XL R T:
o /NEERE K DSP RE (IF)

o B SHIMS DSP ik (US)

o MBS N (RND)

« ACCA Hzhifim1ilifie / 251k (SATA)

+ ACCB Hzhififnfiife / 251 (SATB)

o WTFEHRAAER, AIERERE /251 (SATDW)

o Bn#RmAEUER (ACCSAT)

DSP 5 Z(PHEE an i 2-3 Fir.

DS70283B_CN % 20 7(

L
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 2-1: DSP #4CHA
LR RBUZE ACC 'S
CR A=0 —
ED A= (-2 -
EDAC A=A+ (32 =
VRS A=4+(x*y i
MAC A=A +x2 -
MOVSAC A 2R AR =
NPY A=x*y &
MPY A=x2 .
MPY. N A= 2%y =
MSC A=A <%y L
A 2-3. DSP 5/ %45
4+{° < 40 BLE Iz A > i)
< 40 {7 Z % B > 49 fgﬁ 16
HERT TR S > s o
HERE 1 TR -
::»’g
b
=
X
pial
o) 16
¥ % -
>
17 fir
Tevkas | bR
A A
16 116
rT T T T T T
| EmIkEWES] e
L — — — — — — a

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

2.6.1 Teykas

17 7 x17 ARkt v LM T B 5 BB/ 5 a5, Him

HER ERRey T B JG v S2FF 1.31 /N0 (Q31) B

32 PR AR R S ERAE S FY R)E, EATRTL

MNEE AT AL B SHRERELFSY RB)G, 1%

NTiE gl NAB IS 17 1. 17 67 x17 fr Fedd:ge | e br

TR T 33 A, TSN 40 £y . $ERI%L

P BT R X NGRS 10 B hAME i, Hoh s

HHAL (MSb) & SRS N AL 3t il # M 48 E 1

Ju gy -2N1 g oN-T g,

o X 16 7 EEE, F R e -32768 (0x8000) |
32767 (OX7FFF), WG 07N,

o X 32 7 EEE, HPRIEHIY -2,147,483,648
(0x8000 0000) %I 2,147,483,647 (OX7FFF
FFFF) .

Tk A By INEERVER, B o o RN /)N
¥, b MSb & U S AT, AINBUSIE S ERT S 2 )G
QX K& o W5/ NS R NRE BRI RMG /N K3
K103 (1=2"N) x T 16 ML Q15 HdE
2y -1.0 (0x8000) % 0.999969482 (Ox7FFF), fuf%
0 7EW, HokER sk 3.01518x10°0, 7E/ MR, 16x16
FeidiE S0 1.31 e, RSk 4.65661 x 10710,
[A]—AIerdigs i H K S2 3 MCU iR, L REEE%R1
16 A5 LR FRA RS ki,

MUL 54 1T LU 75 7 K A . 7 1 B 4
B 16 RLgE R, T T ARAE RO R 32 fr g R, 45
TETHAE W 25 A7 2 BB I HR 72 2 A7 o

2.6.2 B BONES N RS 1 jkikes

Bl Z a8 —A 40 ANk g [ Rk, B a HE)
ey REHE, e LEEEA BN (AB) 2 —
1 0 BT BOUS SN a1 2 00)5 i H Ax 2 ngs. %
ADD 1 LACH:4>, Wikl i IR 7 24 4E B2 wirks
N R R AT I

26.2.1 TNVERS 1 Jlyk g . v AT H A
INVEa | LA R —AN 40 A vk ge, — %y N T LLIEFR
%, T — AT DR SRS BRI R R
o NHFnik, BEOL /AT N SR R, oAb
NAERBEE A SRAMED .
o NPk, BEOT /AT N RSP R, HoAhd
A SRAN I B o
Inikes 1k AR IR AL SA/SB il OA/OB, iX
LR AT P B ARG P A7 2E P e S 15 3 S e
o Mbit 39 i XGRS BN
5
o RN B AT (bit 32 £ bit 39) : XA PR K3
o BEREGRA A2 480, BU I AR
BAE 1,
DIVERE —ANEAN R, dn AR EA TG, AR
Pl B0 28 B AR o PRI E A 0y o5 () 45
B R IE HIRA . SAT<A:B> (CORCON<7:6>)
1 ACCSAT (CORCON<4>) #istEHIfr, Senfi e fl
RHURT, TA B {E LR .
REFAEPH 6 A SCFRABRAANG H 147
« OA: ACCA ¥ 2% 7 fr
« OB: ACCB ¥ 27 {7
« SA: ACCA CVMafl (bit 31 3 H H-A 1D
i
ACCA i H B/l 7 FF A (bit 39 ¥ H A
« SB: ACCB CVififil (bit 31 % 1 HfHa A
i
ACCB it H 2% i A7 -1 (bit 39 ¥ H A
+ OAB: OA J1 OB f)iZ# 5, (OR)
« SAB: SA flSB i&#s (OR)
FFRBERAE I vk es 1 i ge, i< 1Eth OA Fil OB fif.
BB, BRI A 2 3 208 A
(bit 32 5| bit 39) . I OAF1 OB {7 & 11fi H.INTCON1
I AT 7% HAH N IR R B BE AR A UL (OVATE A
OVBTE) & 1 fif, i&nf LLk#EH OA A1 OB hif=4: 54
REEHYE (LSS 6.0 7 “HErismlas” ) . XA
JON T RS ST BCRBGRE E, Ban, AIE RS RS

DS70283B_CN % 22 i(
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FRR BRI RS [ ks, e 1&h SA i SB 17,
AR R eI HEE. 51N, BE
W 2omes O s oVE R T 32 A7 R 2 bit 31,
1M 40 ALY RN bit 39) , Kk AU Fn CUn A AL RE K
W) o MEBAEREMR, SA 1 SB & 1 BRiA K bit 39
B, CLIERA AR T RAMEERS . B INTCONT %
T8I COVTE A& 1, 4ififigezk k-, SA F1SB
7K 7 AR AR 4
RS (SR 1, S0 T3k i A FR &4, o]
LLK: OA F1 OB fIZ4EELE K OAB 47, F SA F1 SB K
WIRBE I SAB 7. IXFE, RFEA ARS8 —
A, FEFE R REAHIWT L T BUngsi ;. M AIRE
AP R —A, ST LA G Bnastasn, xt
T BN BN EEIEE NS, XA
P& S = R AR AR
* bit 39 i AN
24 %2 bit 39 % AR, VRIS ARSI K E
9.31 {4 (OX7FFFFFFFFF) /Ml 9.31 14
(0x8000000000) #: N HbxZEN#%. SA I SB 4
B AR ERR P N HRTES . XN
BRI B AN AT TR ) S )
Bdn, BAZSHED Fft TP HLE.
* bit 31 & H AN
2% bit 31 Yk U AAIIS), RS R e K TE
1.31 1l (OxO07FFFFFFF) =i /Mrifh 1.31 {i
(0x0080000000) %X HAxZne%. SA  SB {7
BAOIMREERWAH P N ARTEE . SR
FIRE R A, ASEHZ AL, Kt OA. OB B
OAB fiASHE 1.
o bit 39 T H -
N2 A% 14 bit 39 ¥ HIRASAL H K SA 5 SB v &
1 XBAE 1 )G, KBOREPIREE B MR
JPIEE . NHATHAEAE, AR
IWHAF A0 « WS INTCONT ZiAE8 (1)
COVTE fi & 1, FAMEMER 4 S8 ANEPE

s

o

2.6.3 Fhnds “g”

MAC 25354 (MPY. MPY. N. ED FI1 EDAC [&41) I LLik
Pk 2hngemii s (bit 16 3 bit 31) KIEAERBA
A7k 25 0], AU ST M AT IR A AN % B ey AT 8
. I X R T4 A0 X ALY HuhkZS 8], $AT RIS
B, SCREDLT FhbA

o W13, FfresE i ht:
B H AR 2N 1 NN AL 1.15 /M EIE
5N W13,

o [WA3] + =2, PAT/FIBIG M7 Aras A8 T4k
B H AR 2N ia NN LL 1.15 /M EIE

5N WA3 351 bkl 805 WA 4 2 O T
FEN) .
2.6.3.1 & N2

HNEERE AN ABE, FERINSSE (F) i

PATHK CHRD BORSr (BW) S ATIEE. & A

A 1 CORCON 757 RND ffpRSHRE. BE

FEAE AN 16 AR 1.15 B, SRR R R =S

HIFNZH . WRBASAIREN, A AR

1.15 ZAf, AT b 25 FPARA

WA NECEINERY bit 15, XS HHTEY I R

JAIMEINE] ACCxH 5 (En#s ¥ bit 16 2 bit 31) .

o U ACCxL T CEn#$#Y bit 0 2 bit 15) ££ 0x8000
F1 OXFFFF 208 ({135 0x8000) , W] ACCxH i%
WA,

N4 ACCxL 7£ 0x0000 A1 Ox7FFF 2 [&], ] ACCxH
Az,

PEETVL I 45 R — R AR N EAE, (SRR R

CIETRD o

I ACCxL 25T 0x8000, TFIWsi) (aTif) A

BetE 7 R H I A AR XSO0 R, B ACCxH

HI A, CEIN2eH bit 16) HEATHIM .

« WHREH 1, ACCxH iEH 1,

o I 0, ACCxH A%%,

5 bit 16 A B EBEHLAT, IXFERIDUHER I BR AT AT B

SN N ZE

Wit X M4k, SAC Fl SAC.R 454 H s B lngs W &M

BEC (SAC) #i#r A (SAC. R) TERAEAN B AE 2 A)

CXZHARMAM W, HS L 2.6.3.2 1 “HUEZ

BB ) . KT MAC K954, BNSRl'SE/ER L

FRER 7 T, i X B&F A 41 MCU (X 1

YD) . TS, IR RAEIITEN.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

26.3.2 pE e ISR

W T NIk RS / RIESR MO, W A AT B e 4
IR, AHANS MR BN N 2. Bl == ] S AN
LR B A N BB —A 16 A2/ 1.15 /N AR
HEIN, BESZKEHPE (RNE) 16 L A nikes
(RN RS o IR b N 83 20 & P SR 638 24 119 1.15 /)
BAAE M, GBI

s CORCON Zif7as i) SATDW A7 & 1, KAl (£
AN IR 1D B A, IR REAT AR Y [
%,

o WRANEIE KT OX007FFF, W5 AAEfE 85 i
Bl i KIIE 1.15 18, Ox7FFF.

o IR N EHE /N T OXFF8000, TU'E AAEfHHE 1
B e sme kBN 4 1.15 8,  0x8000.

WEINAS R AL C(bit 39) FH ke vl B Wl 4R A 4k
IS

11 CORCON 7577 f) SATDW A8 & 1, W%
ANEHERHCK R, FEATAE I N EA S

2.6.4 WAL T A7 25

FRIE AT 27 A7 BAE SN JR 1T PN m oK B8 AR B8 i 4 7
AR RZ 16 . FEAELTLIEH A DSP R n#
FEA] — A8 X B2k GZFrar 7 a ol fit o s 2
PR o

B AT B NE RS R, R e A
YRR (B0 s IS ERERA R . BN
BIRVER A . M 0 WARTA R E .

WAL A7 2% 0 40 158, T, '© 4 DSP BT 1k
PLT 40 fTHILE S, Tk MCU B4 /B4Rt 16 A7 (1%
iR R B X RGN BRI AL a5 478 P A RO
Rig: ABWEIRAZAE bit 16 3 bit 31, ABWALEIK
7E bit 0 #| bit 15.

DS70283B_CN % 24 1(
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.0 TFESRHIAEL

: REFEFMRLE T dsPIC33FJI32MC202/
204 F11 dsPIC33FJ16MC304 #FHIThfE .
THEAR AR T U ER A 2% TF
WA o S5 T ff A s T kb 7 A5
B, 20 (dsPIC33F R5IZ%FM) .
152 W Microchip [ 35t
(www.microchip.com) T fi# & # K

(dsPIC33F RHIZH F i) Fiti.

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 %44
EAG MO R P R BARAE 2 I DL R . X — 2R (]
INA A VELE AR PIA T 3 2 MBS 25 18] BB Vs o) R P A
fiti s o

31 HEFEHbkFR

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 %41
FIFE PP H ik A4 25 ) T A7 i AM NEA . wladad iR
FEPATIE RS 23 TR (PC) B s i
XA USRI 24 A SREX 256, s 3.6 3
“BRAMERSEEFAEERNED” Pk,

F P e ) R A7 A 2 1A O bl 4 (kT
3 0x000000 & Ox7FFFFF) . {#f TBLRD/ TBLWI #5
A0, A IIARRE, XMi%iE4 KA TBLPAG<7> L)
SOV ) I B A A 2 8] R I B A AN g F 1D

31 4H T  dsPIC33FJ32MC202/204  F
dsPIC33FJ16MC304 %41t 1 77 fifh s WL 155 0 o

K 3-1: dsPIC33FJ32MC202/204 i dsPIC33FJ16MC304 24t HIRLF 771k B it
dsPIC33FJ32MC202/204 dsPIC33FJ16MC304
1 GOTOE 5 0x000000 Y OTOTES 0X000000
T ﬂ 1
b 0X0000FE b 0X0000FE
T 0x000100 T 0X000100
-y 0X000104 rayey 0X000104
#H I EE 0X0001FE M IER 0X0001FE
0X000200 0X000200
HNAE P INAE
%)‘%‘ﬁﬁﬁ‘%’@ Eﬁ%‘ﬁ@‘} ]
= (11264 5455 OXOO57FE = (5632 747 0X002BFE
H 0x005800 o 0X002C00
= i@
e &
i E
B EE51) = KSTHR
GEHh 0 (5220 0)
Y OX7FFFFE !‘ OX7FFFFE
i 0x800000 Y 0X800000
[
i PR
OXF7FFFE OXF7FFFE
= AR 0xF80000 = TR OXF80000
:@; AT 0xF80017 H AT 0XF80017
& 0xF80018 3 0XF80018
& &
E o
N TR
OXFFO000 OXFFO000
X
Y DEVID (2) OXFFFFFE Y DEVID (2) OXFFFFFE
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.1.1 REFP A Al 45 10 1

REFF A7l 2 18] ] 7 I R A p o AR E RN N 24451
5, ARG BRI — MR A — A
AR EE Rl k€ 2 B A S A O F T e e P R B
S ARAL T I HBIE AR 28 0 KL, i A X MLk D
(B 3-2),

FEFPAE il S UL AR S AEARAL 7 A0 4% 70 55, OF HAEAY
PAT LR A 32 0 el 2. IR kA S Bl
AR ) S HEHERS,  HL b Uy T R e A 2 1) o A i
T AR

3.1.2 F T RS I 1)

Jiif5 dsPIC33FJ32MC202/204 F1 dsPIC33FJ16MC304
S pkrh )L 0x00000 I 0x000200 7 7] fity it kil 2% 7] 45 42 {5
B, P ORAFAE R0 TS (R P AT M e 4240 T — Ml
PR AT IR AR AT B AL PC BRI T 5T
SEAT BRAGSERRL AR AL . FH P AT ZERBEE 0x000000 Ak
H—% GOTO #&4 LU ARIE 1 S B b 46 Hhohk 12 4
0x000002.

dsPIC33FJ32MC202/204 F11 dsPIC33FJ16MC304 #51f
B A i ) e, Huhk 450 L 0x000004 2|
0x0000FF #1 0x000100 %] 0x0001FF . iX Py i % fo
VFAE FHAS [8]  H Wr Jik 25 #8277 (nterrupt Service
Routines, ISR) AbFREEAN S H Wril . ST i) 4
KERATTE, HSIE 6.1 “HUimER".

Kl 3-2: FEFP A2 B HA
msw I S AT 2T PC #huhi:
T N Y o Clsw )
23 16 8 0
0x000001 00000000 0x000000
0x000003 00000000 0x000002
0x000005 00000000 0x000004
0x000007 00000000 0x000006
g =
TR A7 it AR
“CRERLT T
(54 0)
DS70283B_CN % 26 1 oy © 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.2 HiEsbk=E (A

dsPIC33FJ32MC202/204 #1dsPIC33FJ16MC304 CPU
HAMLHK) 16 47 58 Bl A7 2= 0o 48 o7 f ik &
At (AGUD s RIPAT IS . BdEfF G as
WL 4 &l 3-3 .

B AGig A | BT A A 2otk (Effective Addresse,
EA) ¥4 16 {758, JF IR mMEdE = MM A7, XA
7 AT AR A5 1) (k- FE Ll 64 KB B 32K #.
A A (B RGP kR 4 (B2 EA<15> =0 1)
FIVESZBLA A AT, iR hl %y (EA<15>=1)
MR B Sy R 28 [ n A (Program Space Visibility s
PSV) X, (W5 3.6.3 1 “fFRAEFZRMEIEE
s R .

dsPIC33FJ32MC202/204 il dsPIC33FJ16MC304 #4:
LT i K 30 KB Bl A7 it =3 10] . W2 EA fi51A) T
DI LS A T, WIRRER [B]— A 4 ) 7 BT

Ho

3.2.1 B 2 0] o6 1

BIRALAE A L T 3T FHEW 16 ALTEMIB. A5
AT 35 RN 25 A7 35 0 R B8 2 LA 6 3 7 B 06 55119
{HFT A HAR 23 0] EA #BARNT A Z1 . RAEIEET
(Least Significant Byte, LSB) #57r A @M, 1y
75 (Most Significant Byte, MSB) #43 | B4 77 H
ks

3.2.2 BEA7 il 2 ) AR 557

TR PIC® 2eEI 1) 5 A A MR i B A7 Ak 5 )
A% 2%,  dsPIC33FJ32MC202/204 i
dsPIC33FJ16MC304 #5445 R i 3 ¢ 2 R 1 5 AE
TN ) 437 N 0T 45 6 IR A 2 18] R T A Rk
AT PSR, Bdn, X RAT R B S AR A S
HEARSC [Ws++] 4R, EATERAER, PWAREBLLR A
{6 Ws + 1, TFEAER, W2 A{E Ws + 2,

AEFIAEAT EA (1) LSB K ZEEH I 745, Ko 710k
HORF L 5 AT AN 0 8 7T OB E Bt
LR LSB b JXAJLAL UL, HHE A7t s A 25 A7 s AL 2K
PN IFAT I G SEAR, el s O30 Huhikias,
TG NEANT o Bl 7 A S NS R A7 as
L M kDT S A — 0

P 0 A T (MR 5 . RS R AR 1 5
LR, JFLUAENR & 15 R I, 522 M, 8 £ MCU
ARRIAS RN, IO ISR AT A 5
A, A5 BRI, A R
B, IEAEAT O K T e o=
i, R IEIT, ERSUTE . iR
AOKATREBE, AT Fo U 2 G0R1 1 BRI PR s A
MR 52 2 RO BL RS

FATHN W 25 A2 T KB W25 f S 5
(LSB) . W %7801 (MSB) A4z,

BT 45 5Y R (SE) 184, RN 8 A
BRS8N 16 AR 5. 83, ST 16 40K
FFe8dE, FP N ORI RS Y AT — 4
Vg (ZBE) 4545 FATAT W F72$1) MSB.

323 SFR [

Near #¥E 251 [HT 2 KB f7fi ¥ (M 0x0000 %I
OxO7FF) = T 4 5 7k T ik % /7 %%  (Special Function
Registers, SFR) 5. dsPIC33FJ32MC202/204
dsPIC33FJ16MC304 P4 A% AN AN 5 A% He A I b 25 77 7%
Ry HERAE LA

SFR A e Bz gl it rp, @R MR
41 SFR. K#4r SFR 1AL & AR H Aot B
Bh 0.

VE: AN #3421 S B A1 1 Th B 5 R0 H BT e 45 A
A . 152 WA W 25 14 5 B0 2 80 51 JiE
TR E RIS B

3.24 NEAR #i#f 2]

7E 0x0000 #iI Ox1FFF Z[8 ] 8 KB X I# 4 FR A near
By asa] . v LU T A7 i 2 H i S hk e S 1347
250 il B B S AR R P AR BT . A,
T LU MOV $E4 S kAN BE s (6], ST 16
A7 btk BRI A7 A 2 1 - AR s sl A ] T AR B A o84k
Sy M bk FE A A T4 T AR
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 3-3: #7 2 KB RAM (] dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 %14 5iR 17
i ARG
MSB LSB
Hihik 16 fir Hitik
MSb LSb
0x0001 ' 0x0000 |
2KB SFR %]
0x0801 0x0800
X X it RAM (0O 8 KB
OxOBFF I OxOBFE | Near ¥
2KB 0x0001 - 0x0C00 ear X3
- Y #dE RAM (Y) 23]
SRAM =[] OXOFFF ! OXOFFE
0x1001 I 0x1000
|
Ox1FFF | ] Ox1FFE |
0x2001 i 0x2000
|
|
|
|
|
oxs001 | : ______ 0x8000
|
|
|
X Hdfs
ARSI (XD
] I PR A |
FFR ARk |
|
|
|
|
OXFFFF ! OXFFFE

DS70283B_CN % 28 1i(
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.2.5 X FY ¥ 23 )

WAZA AN EEEZS 8] X R Y o 3K Se 83 23 a) v AEAE 2
ML) O T—2% DSP #54) , EEEIFESE—MLk
PEHEHEYE R O MCU $84) o i AN Hidik & 2F
JG (AGU) FUBRAT PR EcHs 2 28 ke 7 [ 3K 9 /S 08 2 ] o
BERFPE AR VF R F A R I A RAM AN, DR ke
fa T HELEDSPEVEM AT R, WiAE BRI Y. (Finite
Impulse Response, FIR) JEJ 2 AN s & 37 A5 4t
(Fast Fourier Transform, FFT) .

X e HF a4, I EZRrE Fa
X s a3 ) e 1 S EE REA LT BT B ERES
TR Ay 2H 45 1) X RTY kb2 18] (1 H5 4 34008 X e s s 46
1R B B A% . X e L geth ml S XU Ve 4 DSP 45
A (MACZE) 1 X Hds THEU 42 .

MAC 2454 (CLR. ED. EDAC. MAC. MOVSAC. MPY.
MPY. NAINMSC) #4 [A] i F X HdE == (Rl AN Y B =5 1m], M
T B 4% T[] B o) B IR A T S PR ) B 422 o

X FY $ds 23 (MRS R A R A L Sk, (e8] 3
HERE KPR A S e TR KRS X s 28 ) I
A

R BHRAAAE P S518E (B35 DSP 154 I ER 17 %
EEAE) W SR A A A A X R Y Huhk2sE],
X HY FA 2 7] 1) o LR e T HAK I 84, BANRE
P it

T Aot ik 3 g 1647 56 I B3R 17 B 2 6] Y IR 210
Rk, #ods s m) ke Y 64 KB 5% 32K 7, L& AA
PRSP SEBL AL oA BT AR TR
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1 0€ % NO 9€820.Sa

Ble

-ou| ABojouyosa | diydsouoiN 2002 @

% 31: CPU W % f7- 2 st
SFR £ f@g‘é Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito @gﬁ%

WREGO 0000 R O 0000
WREGH 0002 ey 0000
WREG2 0004 AR 0000
WREG3 0006 THEELE 3 0000
WREG4 0008 TR 4 0000
WREGS 000A THELE S 0000
WREGS 000C TR 6 0000
WREG? 000E THEE L 7 0000
WREGS 0010 A 0000
WREGS 0012 THELE 9 0000
WREG10 0014 TR 10 0000
WREGT1 0016 TR 11 0000
WREG12 0018 TR 12 0000
WREG13 001A TR 13 0000
WREG14 001C TR 14 0000
WREG15 001E %R 15 0800
SPLIM 0020 HERRFRE BRI 25 17 o XXXX
PCL 002E PO R R 0000
PCH 0030 — — — — — — — — TR B S i 1 2 A 0000
TBLPAG 0032 — — — — — — = = FIUBHERE A AP 2% 0000
PSVPAG 0034 — — — — — — — — FEPAE Gt 2 v MRE GO FR e 2570 0000
RCOUNT 0036 Repeat fiFf B2 17 XX
DCOUNT 0038 DCOUNT<15:0> XXXX
DOSTARTL | 003A DOSTARTL<15:1> 0 XXXX
DOSTARTH | 003C — — | = — — — [ = 1 = 1T = — DOSTARTH<5:0> 00xx
DOENDL 003E DOENDL<15:1> 0 XXXX
DOENDH 0040 _ _ — — — _ _ _ — — DOENDH 00xx
SR 0042 oA OB SA sB OAB | sAB DA DC IPL2 IPL1 IPLO RA N ov z c 0000
CORCON 0044 _ _ — Us EDT DL<2:0> SATA | SATB | SATDW | ACCSAT| IPL3 PSV | RND IF 0000
MODCON 0046 | XMODEN | YMODEN | — —_ BWM<3:0> YWM<3:0> XWM<3:0> 0000
XMODSRT | 0048 XS<15:1> 0 XXXX
XMODEND | 004A XE<15:1> 1 XXXX
YMODSRT | 004C YS<15:1> 0 XXXX
YMODEND | 004E YE<15:1> 1 XXXX
XBREV 0050 | BREN XB<14:0> XXXX
DISICNT 0052 — — ] A TR A XXX
Bl X = B ARKE, —=REW G2 0D o BAAELAT/NHERER .

YO0EONILr4AEEDIdSP ¥ 02/20CDINZEr4€EDIdSP



-ou| ABojouyosa] diydoo1N 2002 @

[&

i

U LE % NO 9£820.S0

% 3-2: dsPIC33FJ32MC202 [ e AR b8 40 a7 A7 SR st

SFR SFR PiER

E o ik Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Foainn:o]

RE

CNEN1 0060 CN15IE CN14IE CN13IE CN12IE CNMIE — — — CN7IE CNBIE CN5IE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 0062 — CN30IE CN29IE — CN27IE — — CN24IE CN23IE CN22IE CN21IE — — — — CN16IE 0000
CNPU1 0068 CN15PUE | CN14PUE | CN13PUE | CN12PUE | CN11PUE — — — CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 006A — CN30PUE | CN29PUE — CN27PUE — — CN24PUE | CN23PUE | CN22PUE | CN21PUE — — — — CN16PUE | 0000
B3 X = RALI PRI, — = R G 0) o EAELAT/NHERBoR .
% 3-3: dsPIC33FJ32MC204 1 dsPIC33FJ16MC304 [f] Fi 354V, 40 55 A7 2L it

SFR SFR FEE

LR Hikh Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 oa:nn:vl
CNEN1 0060 CN15IE CN14IE CN13IE CN12IE CN11IE CN10IE CNOIE CNS8IE CNT7IE CNG6IE CN5IE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 0062 — CNB30IE CN29IE CN28IE CN27IE CN26IE CN25IE CN24IE CN23IE CN22IE CN21IE CN20IE CN19IE CN18IE CN17IE CN16IE 0000
CNPU1 0068 |CN15PUE|CN14PUE|CN13PUE|CN12PUE|CN11PUE |CN10PUE| CN9PUE | CN8PUE | CN7PUE | CN6PUE | CNSPUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 006A — CN30PUE [CN29PUE | CN28PUE |CN27PUE | CN26PUE [ CN25PUE | CN24PUE | CN23PUE | CN22PUE [CN21PUE | CN20PUE |CN19PUE |CN18PUE [CN17PUE |CN16PUE| 0000
B - X = SR IRIME, —= KL GER0) o BAMELL /NI E IR,

YO0EOINILr4dEEIIdSP [ 02/20ZDINZEr4EEDIdSP



1 Z€ % NO 9€820.Sa

Be

-ou| ABojouyosa | diydsouoiN 2002 @

* 3-4: H BT ) 2% 7 A

SFR | o . : : : : : . : : : : . : : Lo | THE
SFRA4M | o | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bit8 | Bit7 Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0 | fE#
INTCON1 | 0080 | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE | OVBTE | COVTE |SFTACERR|DIVOERR| — | MATHERR |ADDRERR| STKERR [ OSCFAL| — | 0000
INTCON2 | 0082 | ALTIVT | Disl — — — — — — — — — — — [ int2eP | INT1EP [ INTOEP | 0000
IFSO oog4 | — — | AptF | utTxiF | UTRXIF | sPIF [sPEIF | T3IF | TaIF | oc2iF | Ic2F — T1F | octiF | ictiF [ INTOIF | 0000
IFS1 0086 | — — | owm2F | — — — — — iceiF | Ic7IF — INTIIF_ | CNIF — [ mizctiF | sizctiF | oooo
IFS3 008A |FLTAIF| — — — — | oeiF [PwmiF| — — — — — — — — — | oooo
IFS4 oosC | — — — — —  |FiA2F | Pwm2iF | — — — — — — — [ uier | — | oooo
IECO 0094 | — — | ADtiE | uttxiE | UIRXIE | sPitiE [sPHEE| T3E | T2E | oc2iE | IC2IE — T1E | OctiE | IC1iE [ INTOIE | 0000
IECT 0096 | — — | wm2e | — — — — — ICBE | ICTIE — INTIE | CNIE — [ wizctie | sizc1iE | o000
IEC3 009A [FLTAIE| — — — — | omlE [PwmiE] — — — — — — — — — | oooo
IEC4 oooC | — — — — —  |Fuma2iE|Pwm2iE|  — — — — — — — [ uiee | — | oooo
IPCO ooad | — T11P<2:0> — 0C1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 00A6 | — T21P<2:0> — oC21P<2:0> — IC21P<2:0> — — — — | 4444
IPC2 ooA8 | — UTRXIP<2:0> — SPI1IP<2:0> — SPI1EIP<2:0> — T3IP<2:0> 4444
IPC3 00AA [ — — | = | = — — — — — AD1IP<2:0> — UTTXIP<2:0> 4444
IPC4 ooAC | — CNIP<2:0> — — — — — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 00AE | — IC8IP<2:0> — IC7IP<2:0> — — | = | = — INT1IP<2:0> 4444
IPC7 ooB2 | — — — — — — [ =1 = — INT2IP<2:0> — 4444
IPc14  [ooco | — — — — — QEIIP<2:0> — PWM1IP<2:0> — 4444
IPc15 | ooc2 | — FLTA1IP<2:0> — — — — — — | =1 = — 4444
IPct6 | ooca | — — — — — — — — — UTEIP<2:0> — 4444
iPc18  |oocs | — — — — — FLTA2IP<2:0> — PWM21P<2:0> — 4444
INTTREG | 00E0 | — — — — ILR<3:0>> — VECNUM<6:0> 4444
B x = EARREME, —= R (B4 0) o EAEL TN IR,

YO0EONILr4AEEDIdSP ¥ 02/20CDINZEr4€EDIdSP
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Be
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% 3-5: SE I 2% 55 A2 R

SFR 27 ;’;’z Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 ggﬁ%
TMR1 0100 Timer1 25174 XXXX
PR1 0102 JSYI25 478 1 FFFF
TICON | 0104 TON — [ msoL | — — — — — — | ToatE TCKPS<1:0> — [T swe | tcs | — | o000
TMR2 0106 Timer2 2745 2% XXXX
TMR3HLD | 0108 Timer3 (RFF2 (788 (OUEH T 32 s At XXX
TMR3 010A Timer3 2745 2% XXXX
PR2 010C JSYI A7 2 FFFF
PR3 010E JSYI A7 3 FFFF
T2CON | o110 | TON — [ msoL | — — — — — — | Toate TCKPS<1:0> T32 — 1cs | — | oooo
T3CON | o112 | TON — [ msoL | — — — — — — | ToatE TCKPS<1:0> — — 1cs | — | oooo
&he x = EARREME, —= R (524 00« EAETNERIIR.
* 3-6: B LA A ARt

SFR%# | o | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bits | Bit7 | Bit6 | BitS | Bit4 | Bit3 | Btz | Bit1 | Bit0 ggﬁ%
IC1BUF 0140 BN A A AR XXXX
IC1CON 0142 — | — Jwesoo| — | — | — | — | — [icmR| ici<to> | Icov | ICBNE ICM<2:0> 0000
IC2BUF 0144 BN 2 A A XXXX
IC2CON 0146 — | — Jwesoo| — | — | — | — | — [icmR| ici<to> | Icov | ICBNE ICM<2:0> 0000
IC7TBUF 0158 W T A A XXXX
IC7CON osa | — | — Jwesoo| — | — | — | — | — [ icmR | ici<to> | Icov | ICBNE ICM<2:0> 0000
IC8BUF 015C N 8 A A XXXX
IC8CON oise | — | — Jwesoo| — | — | — [ — | — [icmR | ici<to> | Icov | ICBNE ICM<2:0> 0000
&he x = EARREME, —= R (B524 0) o EAEL TN IR,
* 3-7: i Y LU A A U

SFRAM | L | Bit15 | Bit14 | Bit13 | Bit12 | Bitt1 | Bit10 | Bito | Bits | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bitz | Bit1 | Bit0 ggﬁ%
OC1RS 0180 i PR 1 B A XXXX
OC1R 0182 Hith LU 1 A5 A% XXXX
OC1CON ote4 | — | — Jocsoo| — | — [ — | — | — | — | — | — | ocrr [ocrsEL | OCM<2:0> 0000
OC2RS 0186 i PR 2 Sl B A A XXXX
OC2R 0188 Hith LU 2 754 % XXXX
OC2CON oten | — | — JocsoL| — | — | — | — | — | — | — | — | ocrr [ocrsEL | OCM<2:0> 0000
B x = ZARREME, —= R (524 00« EAEL TN IR
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% 3-8: 6 %l PWM1 & 7788w
SFR 4% | ik | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit4 | Bit3 Bit 2 Bit 1 Bit 0 HRURES

P1TCON 01CO | PTEN — |PTSDL| — — — — — PTOPS<3:0> PTCKPS<1:0> PTMOD<1:0>  |0000 0000 0000 0000
PITMR 01C2 | PTDIR PWM 52 I B8 - ¥ fi 25 17 0000 0000 0000 0000
P1TPER o1c4 |  — PVWIM I 391 2 1 4 0000 0000 0000 0000
P1SECMP | 01C6 |SEVTDIR PWM Rk LU A7 0000 0000 0000 0000
PWMICON1| 01C8 | — — — — — | PMOD3 | PMOD2 | PMOD1 — | PEN3H| PEN2H | PENTH | — PEN3L | PEN2L | PEN1IL |0000 0000 1111 1111
PWMICON2| 01CA | — — — — SEVOPS<3:0> = = = = = IUE | OSYNC | UDIS {0000 0000 0000 0000
PIDTCON1 | 01CC| DTBPS<1.0> DTB<5:0> DTAPS<1:0> DTA<5:0> 0000 0000 0000 0000
PIDTCON2 | 01CE | — — — — — — — — — — | DTS3A | DTS3I | DTS2A | DTS2l | DTS1A | DTS1l |0000 0000 0000 0000
P1FLTACON| 01D0 | — — | FAOV3H | FAOV3L | FAOV2H | FAOV2L | FAOVIH | FAOVIL | FLTAM | — — — — FAEN3 | FAEN2 | FAEN1 0000 0000 0000 0000
P1OVDCON | 01D4 | — —  |POVD3H |POVD3L|POVD2H| POVD2L |[POVD1H| POVDIL | — — |POUT3H | POUT3L | POUT2H | POUT2L | POUT1H | POUTAL |1111 1111 0000 0000
P1DC1 01D6 PWM (25 Lk #1 257748 0000 0000 0000 0000
P1DC2 01D8 PWM (25 Lk #2 57748 0000 0000 0000 0000
P1DC3 01DA PWM (25 LL #3 57748 0000 0000 0000 0000
B u = RYIEAL, — = R (S 0

% 3-9: 2 Hih PWM2 547 23

SFR4¥ | ik | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 ‘ Bit 6 ‘ Bit 5 ‘ Bit4 | Bit3 | Bit2 | Bit1 Bit 0 HRRE

P2TCON 05C0 | PTEN — |PTSIDL| — — — — — PTOPS<3:0> PTCKPS<1:0> PTMOD<1:0> 0000 0000 0000 0000
P2TMR 05C2 | PTDIR PWM 52 I 58 11K {1 2507 2% 0000 0000 0000 0000
P2TPER 05C4 — PWM I35 391 25 17 2 0000 0000 0000 0000
P2SECMP | 05C6 | SEVTDIR PWM Hr ik i LU %5 7 2 0000 0000 0000 0000
PWM2CON1| 05C8 | — — — — — | — | — [emobp1| — — — |pentH] — — — | PENIL [0000 0000 1111 1111
PWM2CON2 | 05CA — — — — SEVOPS<3:0> — — — — — IUE | OSYNC | UDIS {0000 0000 0000 0000
P2DTCON1 | 05CC | DTBPS<1:0> DTB<5:0> DTAPS<1:0> DTA<5:0> 0000 0000 0000 0000
P2DTCON2 | 05CE — — — — — — — — — — — — — — | DTS1A | DTS1l |0000 0000 0000 0000
P2FLTACON | 05D0 — — — — — — |FAOVIH|FAOVIL| FLTAM | — — — — — — FAEN1 {0000 0000 0000 0000
P20VDCON | 05D4 — — — — — — |POVD1H|POVDIL| — — — — — — |POUTTH|POUTIL|1111 1111 0000 0000
P2DC1 05D6 PWM 25 Lk #1 277748 0000 0000 0000 0000
B u = SRYIRIAL, —= KB G 0)
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% 3-10: QEI #7735 gt
;Fﬁr\: Hihk Bit 15 Bit 14 Bit13 |Bit12| Bit11 |Bit10 | Bit9 | Bit8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BAREs
3
QEICON 01EO0 | CNTERR — QEISIDL | INDX | UPDN QEIM<2:0> SWPAB | PCDOUT | TQGATE TQCKPS<1:0> POSRES | TQCS | UPDN_SRC | 0000 0000 0000 0000
DFLTCON 01E2 — — — — — IMV<1:0> CEID | QeEOUT QECK<2:0> — — — — 0000 0000 0000 0000
POSCNT 01E4 {7 E e <15:0> 0000 0000 0000 0000
MAXCNT 01E6 k3 <15:0> 1111 1111 1211 1111
B U= R, — = RSB G 0
£ 3-11: 12C1 A A7 2 mLst
SFR ; : : : : ; . . : : : : : : ; : AR
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SFREH |yt RS
12C1RCV 0200 — — — — — — — — B A S 0000
I12C1TRN 0202 — — — — — — = = RILAGA 0 OOFF
12C1BRG 0204 — — — — — — — R Y R e 0000
12C1CON 0206 12CEN — 12CSIDL | SCLREL | IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT | ACKEN RCEN PEN RSEN SEN 1000
12C1STAT 0208 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 IWCOL 12COV DA P S R W RBF TBF 0000
12C1ADD 020A — — — — — — Wikl 2547 58 0000
12C1MSK 020C — — — — — — Hh R 2 A 0000
[T X = SIOIRMIRAIE, — = RSB GER 0) o AL LTSkl o
% 312: UART1 & /723 Bt
SFR . - . . - . . - . . . . . . . . g2 oA
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SFREM | gy b PR
U1MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV BRGH PDSEL<1:0> STSEL 0000
U1STA 0222 UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN | UTXBF TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA 0110
UTTXREG | 0224 — — — — — — — UART % 1% 25 78 XXXX
UIRXREG | 0226 — — — — — — — UART B2l 27 742 0000
U1BRG 0228 PR ST TS 0000
Bk x = SRINIRSAML, —= KRB N 0) o RGBT &7
% 3-13; SPI1 & 7722t
SFR : ; : : : : ; ; : : : : : : : : PSR
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SFRAH |yt R
SPI1STAT 0240 SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF SPIRBF 0000
SPI1CON1 0242 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPIMCON2 | 0244 FRMEN SPIFSD FRMPOL — — — — — — — — — | — | — FRMDLY — 0000
SPI1BUF | 0248 SPI Rk R BBl 2 A s 0000
[T X = SO IRAIE, — = RSB GER 0) o SERrfELe 175kl i
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% 3-14: dsPIC33FJ32MC202 ] ADC1 #7785 st
HHERLZR Hihl Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 gﬁ%
RE
ADC1BUFO 0300 ADC #8140 XXXX
ADC1BUF1 | 0302 ADC $uffi Zias 1 XXXX
ADC1BUF2 | 0304 ADC $uffi B s 2 XXXX
ADC1BUF3 | 0306 ADC ¥ Zevh s 3 XXXX
ADC1BUF4 | 0308 ADC Hfis i 4 XXXX
ADC1BUF5 | 030A ADC Hfis a5 XXXX
ADC1BUF6 | 030C ADC Hfis v 6 XXXX
ADC1BUF7 | 030E ADC ¥uffi Enias 7 XXXX
ADC1BUF8 | 0310 ADC $ifi 2 s 8 XXXX
ADC1BUF9 | 0312 ADC ¥ Zevhs 9 XXXX
ADC1BUFA 0314 ADC ¥ 22 b4 10 XXXX
ADC1BUFB | 0316 ADC ¥l 22 P4 11 XXXX
ADC1BUFC | 0318 ADC ¥ 22 phas 12 XXXX
ADC1BUFD 031A ADC ¥4t 2 phss 13 XXXX
ADC1BUFE 031C ADC $4fE 2 ph 4% 14 XXXX
ADC1BUFF 031E ADC ¥ 220 4% 15 XXXX
AD1CON1 0320 | ADON — ADSIDL — — AD12B FORM<1:0> SSRC<2:0> — | SIMSAM | ASAM SAMP DONE 0000
AD1CON2 0322 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS — SMPI<3:0> BUFM ALTS 0000
AD1CON3 0324 | ADRC — — SAMC<4:0> — — ADCS<5:0> 0000
AD1CHS123 | 0326 — — — — — | CH123NB<1:0> | CH123SB — — — — | — | CH123NA<1:0> | CH123SA | 0000
AD1CHSO0 0328 | CHONB — — CHOSB<4:0> CHONA — — CHOSA<4:0> 0000
AD1PCFGL 032C — — — — — — — — — — PCFG5 | PCFG4 | PCFG3 | PCFG2 | PCFG1 PCFGO 0000
AD1CSSL 0330 — — — — — — — — — — CSSs5 CSs4 CSS3 CSSs2 CSSs1 CSS0 0000
Bl x = SO AREME, — =R G 0) o BAAELA TN R,
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* 3-15: dsPIC33FJ32MC204 F! dsPIC33FJ16MC304 [¥] ADC1 & 7735 Bt
HEBRLZ% | sk | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 gﬁ%
RE
ADC1BUF0 | 0300 ADC ¥R 22038 0 XXXX
ADC1BUF1 0302 ADC s gz #5 1 XXXX
ADC1BUF2 0304 ADC il gz 4% 2 XXXX
ADC1BUF3 0306 ADC HdlnZen s 3 XXXX
ADC1BUF4 0308 ADC #idli 4 4 XXXX
ADC1BUF5 030A ADC #idli 24 5 XXXX
ADC1BUF6 | 030C ADC #idli 24 6 XXXX
ADC1BUF7 030E ADC HdlnZent s 7 XXXX
ADC1BUF8 0310 ADC HdlnZent s 8 XXXX
ADC1BUF9 0312 ADC HdlnZent s 9 XXXX
ADC1BUFA | 0314 ADC ¥ 22 b4 10 XXXX
ADC1BUFB | 0316 ADC ¥t 22 pp 4% 11 XXXX
ADC1BUFC | 0318 ADC ¥ 22 s 12 XXXX
ADC1BUFD | 031A ADC ¥y phae 13 XXXX
ADC1BUFE 031C ADC ¥R 22 it 14 XXXX
ADC1BUFF | 031E ADC $JE 223 15 XXXX
AD1CON1 0320 | ADON — ADSIDL — — AD12B FORM<1:0> SSRC<2:0> — | SIMSAM | ASAM SAMP DONE 0000
AD1CON2 0322 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS — SMPI<3:0> BUFM ALTS 0000
AD1CON3 0324 | ADRC — — SAMC<4:0> — — ADCS<5:0> 0000
AD1CHS123 | 0326 — — — — — | CH123NB<1:0> | CH123SB — — — — | — | CH123NA<1:0> | CH123SA | 0000
AD1CHSO0 0328 | CHONB — — CHOSB<4:0> CHONA — — CHOSA<4:0> 0000
AD1PCFGL | 032C — — — — — — — PCFG8 | PCFG7 | PCFG6 | PCFG5 | PCFG4 PCFG3 | PCFG2 | PCFG1 PCFGO 0000
AD1CSSL 0330 — — — — — — — CSsS8 CSs7 CSS6 CSS5 CSs4 CSS3 CSSs2 CSs1 CSS0 0000
Rl X = S IRAME, — =KL QR 0) o BAELATSEHRR.
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% 3-16: S BT | RS\ B A s s
s #upk | Bit 15 | Bit 14 | Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ?[mﬂiﬁg
&
RPINRO | 0680 | — — — INT1R<4:0> — — — — = = = = 1F00
RPINR1 0682 — — — — — — — — — — — INT2R<4:0> 001F
RPINR3 | 086 | — = = T3CKR<4:0> = = = T2CKR<4:0> 1F1F
RPINR7 | 068E | — = = IC2R<4:0> — — — IC1R<4:0> 1F1F
RPINR10 | 0694 | — — — IC8R<4:0> — — — IC7R<4:0> 1F1F
RPINR11 | 0696 — — — — — — — — — — — OCFAR<4:0> 001F
RPINR12 | 0698 — — — = = = = = = = = FLTA1R<4:0> 001F
RPINR13 | 0g9A | — — _— - _— _— — — — — — FLTA2R<4:0> 001F
RPINR14 | ogoC | — — — QEB1R<4:0> — — — QEA1R<4:0> 1F1F
RPINR15 | 069E | — = = = | = | = | = | = = = = INDX1R<4:0> 001F
RPINR18 | o4 | — — — U1CTSR<4:0> — — — U1RXR<4:0> 1F1F
RPINR20 | opA8 | — — — SCK1R<4:0> — — — SDI1R<4:0> 1F1F
RPINR21 | oppaA | — — - — | - | - | — | — - - - SS1R<4:0> 001F
B X = SO, — = RISk 0O o GAELL TN R,
% 3-17: dsPIC33FJ32MC202 515 5| e £ Hi B £7- 28 Bt
ﬁfﬁ’% sy | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit1 | Bit0 gﬁgﬁ%
RPORO | 06C0 — — — RP1R<4:0> — — — RPOR<4:0> 0000
RPOR1 06C2 — — — RP3R<4:0> — — — RP2R<4:0> 0000
RPOR2 | o6C4 = = = RP5R<4:0> = = = RP4R<4:0> 0000
RPOR3 | 06C6 — — — RP7R<4:0> — — — RP6R<4:0> 0000
RPOR4 | o6C8 — — — RP9R<4:0> — — — RP8R<4:0> 0000
RPORS | 06CA — — — RP11R<4:0> — — — RP10R<4:0> 0000
RPOR6 | peCC — — — RP13R<4:0> — — — RP12R<4:0> 0000
RPOR7 | 06CE — — — RP15R<4:0> — — — RP14R<4:0> 0000
B X = HI ARG, — = R (B4 00 « AL NEEH R .
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% 3-18:

dsPIC33FJ32MC204 1 dsPIC33FJ16MC304 [¥15F % 5| Bk 4 ) &5 Ar Se it

FE® | e | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8 Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bito |PiHSLALRS
B KRS
RPORO | 06C0 — — — RP1R<4:0> — — — RPOR<4:0> 0000
RPOR1 06C2 — — — RP3R<4:0> — — — RP2R<4:0> 0000
RPOR2 | o6C4 — — — RP5R<4:0> — — — RP4R<4:0> 0000
RPOR3 | 06C6 — — — RP7R<4:0> — — — RP6R<4:0> 0000
RPOR4 | p6C8 — — — RP9R<4:0> — — — RP8R<4:0> 0000
RPORS | 06CA — — — RP11R<4:0> — — — RP10R<4:0> 0000
RPOR6 | pscC — — — RP13R<4:0> — — — RP12R<4:0> 0000
RPOR7 | 06CE — — — RP15R<4:0> — — — RP14R<4:0> 0000
RPOR8 | 06D0 — — — RP17R<4:0> — — — RP16R<4:0> 0000
RPOR9 | 06D2 — — — RP19R<4:0> — — — RP18R<4:0> 0000
RPOR10 | o06D4 = = = RP21R<4:0> = = — RP20R<4:0> 0000
RPOR11 | 06D6 — — — RP23R<4:0> — — — RP22R<4:0> 0000
RPOR12 | 06D8 — — — RP25R<4:0> — — — RP24R<4:0> 0000
B3 X = SR AME, — = KRB Bk 0) o RAME LN R,
% 3-19: dsPIC33FJ32MC202 ) PORTA 7 {723 Biit
®E® |y | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 | Bito |PASALR
2R A
TRISA 02C0 — — — — — — — — — — — TRISM | TRISA3 | TRISA2 | TRISA1 | TRISAO 001F
PORTA 02C2 = = = = = = = = = = = RA4 RA3 RA2 RA1 RAO XXXX
LATA 02C4 = = = = = = = = = = = LATA4 LATA3 | LATA2 LATA1 LATAO XXXX
ODCA 02C6 = = = = = = = = = = = ODCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO XXXX
B3 X = SR AME, — = R Bk 0) o RAME LN R,
% 3-20: dsPIC33FJ32MC204 #1 dsPIC33FJ16MC304 i) PORTA S 1755 Mkt
®E® |y | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 | Bito |PASALR
2R A
TRISA 02C0 — — — — — TRISA10 | TRISA9 | TRISA8 | TRISA7 — — TRISM | TRISA3 | TRISA2 | TRISA1 | TRISAO 079F
PORTA 02C2 = = = = = RA10 RA9 RA8 RA7 = = RA4 RA3 RA2 RA1 RAO XXXX
LATA 02C4 = = = = = LAT10 LAT8 LAT8 LAT7 = = LATA4 LATA3 | LATA2 LATA1 LATAO XXXX
ODCA 02C6 = = = = = ODCA10 | ODCA9 | ODCA8 | ODCA7 = = ODCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO XXXX
B3 X = SR AME, — = KRB Bk 0) o RAME LN EoR.
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% 3-21: PORTB & {7 a3 iLht

R Bit15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | FTHEAL

ax | B BRI
TRISB 02C8 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISBY | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB6 | TRISB5 | TRISB1 | TRISBO | FFFF
PORTB 02CA | RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB6 RB5 RB1 RBO XXXX
LATB 02CC | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 | LATB10 | LATB9 | LATB8 | LATB7 | LATB6 | LATB5 | LATB4 | LATB6 | LATB5 | LATB1 | LATBO XXXX
oDCB 02CE | ODCB15 | ODCB14 | ODCB13 | ODCB12 | ODCB11 | ODCB10 | ODCBY9 | ODCB8 | ODCB7 | ODCB6 | ODCB5 | ODCB4 | ODCB6 | ODCB5 | ODCB1 | ODCBO XXXX
By X = AL IR, — = RSEBL G4 0) o 100 51 g4 1 S A LA+ /S 3k B s .
* 3-22: dsPIC33FJ32MC204 #1 dsPIC33FJ16MC304 ] PORTC &5 1728 Bt
Ef®mew| M | Bit15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 @gﬁ%
TRISC 02D0 = = = = = = TRISC9 | TRISC8 | TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC6 | TRISC5 | TRISC1 | TRISCO | O3FF
PORTC 02D2 = = = = = = RC9 RC8 RC7 RC6 RC5 RC4 RC6 RC5 RC1 RCO XXXX
LATC 02D4 = = = = = = LATCY | LATC8 | LATC7 | LATC6 | LATC5 | |ATC4 | LATC6 | LATCS | LATC1 | LATCO XXXX
ODCC 02D6 = = = = = = ODCC9 | ObCC8 | obcc7 | ODCC6 | ODCCS | opcc4 | ODCC6 | ODCC5 | opcc1 | ODCCO XXXX
BE: x = SRR ARIME, —= R BEh 0D o KA LT St R,
% 3-23: ARGl fran st

RS Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bito | FTHSAL

e | Bt BRI
RCON 0740 | TRAPR |IOPUWR| — = = = CM | VREGS | EXTR SWR |SWDTEN| WDTO | SLEEP IDLE BOR POR | xxxx
OSCCON | 0742 = COSC<2:0> = NOSC<2:0> CLKLOCK | IOLOCK | LOCK = CF = LPOSCEN | OSWEN | 0300@
CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> = PLLPRE<4:0> 0040
PLLFBD | 0746 = = = = = = = PLLDIV<8:0> 0030
OSCTUN | 0748 — — — — — — — — — | =] TUN<5:0> 0000
B3 X = RALI PRI, — = RS G 0) o EAE LA /NHER 2R .
= 1:  RCON #fFds AL EI TR A A
2: OSCCON Zffas A HEL P T FOSC B EA Fl S A 287
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x 3-24; NVM 7228t
s Hiuhik Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Joa:nn: ol
NVMCON | 0760 WR WREN | WRERR — — — — — — ERASE — — NVMOP<3:0> 0000("
NVMKEY | 0766 — — — _ — — _ _ NVMKEY<7:0> 0000
BE: X = HALARIME, —= R (B2h 0) o« BAELLFNEERER.
e 1:  FIRSEAEIGER T POR. HABS AR N B I T 5 A7 I 77 it o 5 A s e A R 2
% 3-25: PMD # {728 Bbit
ﬁfﬁ’% syl | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit3 | Bit2 Bit 1 Bit 0 ggﬁ%
PMD1 o770 | — — | 73MD | T2vD | TIMD | QEMD |PWMIMD| — | r2ciMD — UTMD — |spump| — — | ADiMD | 0000
PMD2 0772 | icemp | Ic7TMD | — — — — IC2MD | IC1MD — — — — — — oc2MD | ociMD | 0000
PMD3 0774 | — — — — — — — — — — —  |pwmawp| — — — — 0000
B X = RALI PRI, — = R G 0) o EAELAT /NHER BoR .

YO0EOINILr4dEEIIdSP [ 02/20ZDINZEr4EEDIdSP



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.2.6 A HERR

T RE C/E% 884, dsPIC33FJ32MC202/204 #ii
dsPIC33FJ16MC304 /45 1 W15 % /728 th AT FHE K
PEHERG IR ST . HERRIREE BRI R — AR =T, IF
N Mtk 7 vy Mo bk 3 e AR R AR 2 i
W MAEEANHERZ JG i, Wi 3-4 Fias. W TALf]
CALLIG4 I IPCIEAL, fEEAHERZ 1, PCHIMSb#E
HHATEY T, MR MSb IH 2855 1 .

Yo AESPRALILNIN, (EX5 PC R R T,
B4 PC (1) MSb 15 SRL A7 241 A 16—
.

HEARTR AT PRI ZF /2% (SPLIM) S HiARTRAHAHICEE, &
VYRR BB AR RIME . E A7 SPLIM AgItEL . S5
Akl s m—EE, SPLIM<0> #2841, 0, KA TG
PR B A 0 20 2 0 55 11T

2444 H W5 1 IR 8 H AR R8T 774 EA I, B3
Hiht 45 SPLIM  rb R {H 34T Lh . G SR HfE KR 45 &l
(W15) [N 2L SPLIM Z 788 I A AHEE, W& HAT
JEARERE T AN S AL HEAR A IR P B, (EAEBE o 1) A AR
K 2 7= AR HEAR A R I PR 0, SHEARE K RAM
rRiil 0x2000 I, IR AR A HERRER R G E,  RE
T H{H 0x1FFE Kk #)4h1k SPLIM.

Fefelih, MMERTRE AL/ T 0x0800 B, oA e
Fedeil T (HERRES R FEBF. X TTBE e IE N RR TR
YifETFIEes (SFR) %0,

#EXT SPLIM ZA7e8 T B5EME2 G, AN S H
W15 BEAT A E AR 4 o

& 3-4: CALL i

0x0000 45 0

PC<15:0> -« W15 (CALL i)
000000000| PC<22:16>

<A > -« W15 (CALL J&)

e 1) v R

POP : [--WL5]
PUSH: [ WL5++]

3.27 i RAM {14 Thfig

dsPIC33F &1 i X FF 4l RAM R4 T ke, i
I e AU B 2 R RAM BL . BS 1)%4: RAM
Bt (Secure RAM Segment for BS, BSRAM) {fAENT,

HEe G S BIN IG5 i« RAM (1) %4> RAM Bt
(Secure RAM Segment for RAM, SSRAM) flifigirf,

HRE A BUNAAARIE TV Il . 3% 3-1 %) BSRAM I
SSRAM SFR #AT T #t# .

3.3 84T

£3-26 4 T HAIFHEBIR, X FHERIR LR
LSRR A I LA T B . MAC 25454 PRIt (1 T4
B HUA 154 5200 o 1 T h R S AT S [F] o

3.3.1 XA AR S

REBOCMEHAARAEH A 13 Ar sk 7B () ok
HEF U EARAAE 2SR 8192 FF (Near ¥~
W) o KEHOIE 2517 34548 TAE 51788 WO, WO
LEIX e A h KR WREG., H bR AL aeil & 2 [
SCPEE AT RS WREG  (MUL $644h, Bimg: 1E A
LA PRELRFAEREN) o AfH MOV FRA-RERS HRAS 5 K R
WEIE, AT LAY 1) B A ]

3.3.2 MCU 54
SHAER MCU 45410 2«

BEVES 3 = BAEEL 1< ThRE > HAESL 2

b, BRI WRAORFR ) Wb I CAE 2 A58 (B, 3
HEAE S RS R F A e e ) o BEAERL 2 WU A
W 2 448%, BLE B A as—A 5 AL n N4, 450
DAY ERAFAE W ZF A7 8 sl BB A s o . MCU $84 32
FELL R Sk

o FAAMERET L

o FAFad RS L

o PAT IR BT A7 A% A3 -4k

o PUATHIMIE ST B A7 2% )3 -4k

o 57 EK 10 47 v B s bk

H: IF AR BT A7 5 4 S HF b B AT 1 5 Bk AR
Ko B HARL T RESCHF XL T R

R

DS70283B_CN % 42 i(
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% 3-26: XEREAR T IR
FhER A
SCPE AT RS B Tk WG 2 SO AR AR R I
AT S LR T TP AT I A
AAE A Sk Wn [N BTGB RobhE (EA .

AT 5 B I A A7 1) 12 5 ik

Wn (TN RTER EA. RJE AN EERE S Wi GRS 86D

PAAT TG SH) S A 2 1) 4 - ik
EA.

S MERFSHREES Wn GERGEGERD P Wn ATE K

W P AT AR WS B 1) 25 A7 S Il e -k
(FAFEAHE S

Wn HI Wb B HITE R EA.

e 7 R ESc i B ) A A 18] 4% - Ik

Wn F157 BRI IR E 1% EA.

333 FIBIR LM BN TE4

LIt RS, ALIA45 R DSP R s SR &5t
THON RIS B TR H MCU 454 SCHFI
U LIS, LR BN 500 SRRl 2 A7 2 i B2
R A AR AR, KR W AR A kA
o

AT MOV 54, §64 e i B
T AE A F R {228 EA, WTLUE AR
. AT, 4 Wb CRAEB MRS D) 5B
A A R A A FESE L
Rt ) .

H:

WEREHOBE, RS0 BB & S5 DL F A
o AR BT

o AR T A

o AT I A L

AT eI A L

o ARV B AR T (D
A SLEECRS BEH025 47 B B T A

o 8 frar RIS

R R AYALIE &St

Ve JFAEPTE IR A HSC R BB 0 T b
o 4454 TTRE SRR T LB T
HALHR,

3.34 MAC f54

AP EEVER DSP $54 (CLR. ED. EDAC. MAC. MPY.

MPY. N. MOVSAC Al MBC) , th#%k MACHR4, B IfEH

—AR T A, v I A A A R S R

e B B FE BT AT A

R 5 AE BT 25 A7 3% L 202 4R & {W8, W9, W10,

WA} IR o S0 T Ha e A, W8 Fl WO 4R H T

X RAGU, 1 W10 f1 W11 444 HF Y AGU. Mifi, 7=

A Rtk (B RS ATE 2 J5) » X1 W8

WO e X Bl s A Rk, X W10 Fi

W11 A2 Y s =5 1) (1 Ao ik

¥E: A7 A AL = 1) P A 2 T e T kAR Y

AT W9 (FE X 2D A W11 (Y
) .

MEFG I,  MAC K484 SZFFLL T Fab it

o FATERIAEE T AL

o BUTIEBS (BN 2) WE A9 IR T 0k

o BUTIEBS (BN 4) WF AR AT 0k

o BUTIEBS (BN 6) MR A Al T30k

o AT AL I A AT A M T RS

335 HAt i<

BT LR i Al SR 2 Ah, SR AR/
MSZEgCE R B, BRA (eR) JRAMEH] 16 fify
PRI ROR E AR EHB I HAR, T DI Sl #54
WA AN 14 A7 TCfF 5 SERECT B, £ 25454, 4
i ADD Acc, #AFEAIRMANIS SR C ARG & fERAF
fishrfr, JRLCHRAE, filln NOP, WA AEMTERESL.

© 2007 Microchip Technology Inc.
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3.4  FFE

R A2 — I 5K 4 B S AR BR SR G vh X
(7730 H R EHAT BRI (X /Y% DSP
SRR |, R SRR T R M b S
#,

T DALE Bl 2 8] sl R 2 ) rp AT B I (BRI
28] B R EEHURIA T BRI o B4 X (BE
BRI FET2S M FRED 1Y B 2 [ # ] SR — A
TEAGEPH D BEFHE T INHENT W A A7 8 FirET 2 T3
YEo SR, JdPAZRE W14 50 W15 PRSI, oY
AR AEA 0 A HERR IR BERER R EL -

N RR UL, AR TR E R P4 G2 pf XA REIC b B i) T
P, DUMKRAR G XI5 17, 6 g2 DG an il O
IO BAS Ol Onf T IR X ) A SR LER
il o

AP BRI TR P — B A1 SRS Dy 2 (R R X 1K
SE2E i D L R IR A G R AR, AT DO A) AR
CH, e b SR kil 5 bR 3R 4T bkl 5t
R o

3.4.1 FECAf b Rk AN 25 A b

S U SR IE iR R A g ot b, IR e A 16
PR X M%7 A7 2. XMODSRT. XMODEND.
YMODSRT I YMODEND (.3 3-1) .

H: Y [ I A EA THSEAE T K R R s
(fg4~ EA 1 LSb IH 245 %) .

PRI IX K BEBAT FLARARE o & AR (KD 4R AN 45
Rk T2 e . IR mh X iR KK 32K 7
(64 KB) .

3.4.2 W i ht 75 £7 43k £

T HERIAT Ji B -0l 354 %5 47 % MODCON<15:0> AL 77

{FREARE DL S A 2 WHBHE 25 47 3% ) W 27 A7 2% 7B o XWM

F1YWM 7 Bk B Wi L6 25 7 ay AT - k-

o NS XWM = 15, 2% 11 X RAGU F1 X WAGU # 5-
i

o W YWM =15, 2% EY AGU #i3Hht.

FRATHIFHER X k2 (A FR A W A7 A7 88 (XWMD {f

it MODCON<3:0> 1 (JL3Z 3-1) o 4 XWM # % &

HEE15 2 AT {E EXMODEN {72, (MODCON<15>)

B, X OB A A AR S A i

BN HEATRL S 1L 1 Y Huhk 2SR A W SR (YWMD

174 7E MODCON<7:4> rf1, 24 YWM #5565 K% 15 2

S EIAEAT(E H YMODEN fi7 (MODCON<14>) & 1 I,

Y B s 18] (KA S hE R AT e

& 3-5: s, YA
=il MoV #0x1100, WO
Hih- MoV W), XMODSRT ;set nodul o start address
i MoV #0x1163, W
0x1100 MoV W), MODEND ;set nodul o end address
X MOV #0x8001, WD
MoV W), MODCON ;enable WL, X AGQU for nodul o
MoV #0x0000, W ;WD holds buffer fill value
\J MOV #0x1110, W ;point WL to buffer
0x1163 DO AGAI N, #0x31 ;fill the 50 buffer |ocations
MoV W, [WL++] ;fill the next |ocation
AGAIN. INC W, W vincrenent the fill value
IR = 0x1100
ghmhilk = 0x1163
K JF = 0x0032 7

DS70283B_CN % 44 1(
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343 FE 1k ) 1

BESHERT LAY F TAET S W 25 47 38 40 06 10 4 Rt bk
(EA) 5T, Hubikih Fp e o Re 2 T

o PRIEOEMR LI b S

o SRIRZEP IS T i S

IR R IRE, Ml RS A T B AL AR A b
SET IE AL R b, i HAR A b N TR
T LR O TR . BEMET R O T3
ZERIX) o PHIk, UL TR A RIS, (AR T
DRATER

VE: N R H AT 018 S8 AT 5 16 el 5- 41k
R A S HE I, R4S T A 2k il
ARG PSS 0 BAE T M bk S
(ltm, (W7 + W2 , &R TRHhEE IE,

(H PP A7 G (K A A PR EE AR

3.5 Afix#EFHE

A S 3 U TR A, 2 FRT 5300 i o8l Fpr e
Feo B4 XAGU =iy, R THHEEA.

M hEAZ TR ) DU Bl AR I A 7, TR A A LA
I S5 2 o Y5tk AN H AR ATS AR TE BT . T2,
ME i SR TR A Eot R s kB

3.5.1 e SIS

AL T B A IS e A S e S AR

« MODCON 2 {484 BWM £ (W ZAE9e it 5 1
fHEBR 15 LAAMECATAT(E  ORBEAR AT s e -k vy
) HEFR)

« XBREV #7257 ) BREN fi7. 7 1

o A FH 1) S kAR R TG 1 B 0 4 1) A A7 A [ T
HEAR

TR S b X K M= 2N 27 e g v
XLih bR E “N” il 2,

XB<14:0> J& A o e bk A& i o “Hpt 57 (pivot
point) , W E—MHEL. XN T FFT 4, HAEST
FFT RS oh X KL —21,

H: Prfi e EA I SEAE 7 8dn (f
A~ EA [ LSb 4h295%) o« A T AEHRE

CF49) Mk, EOH N IR XB e

A REAT S I s (SO P 1Y 1 i 32 1 1) 2 A7 b 15 %
Tk HAON P REBARSN, A AT A S 541k
0 AR FA bR O T K B, AN AT
BB 0k, T AR R A . AEBEAT (7 S e
I, W HLHESR B0 R dn 2 Bk B o (XB)
L5 A A7 S (R4 A O G 1R A% BB i 22 o LA,
T 2RO - HE, EA 1 LSb Bk 2% ( HIRZHE %) .

E: AN [ Isf A REASE - il A S5 e ke 2R
IR A, X X WAGU, i
RAEEF AR, X WAGU B Fhbg g 4
ibo #RiMT, 76 X RAGU i, fi3hk4kaia

1EH

mEiE K BREN {7 (XBREV<15>) ‘& 1 {fife T Hi X
B2, W4, S XBREV 41r8e2 5, AN 7 RlE
AT TEAE W 2 AL SR HRET I W 25 A7 2% 1Y) TR) 22 s
(=

© 2007 Microchip Technology Inc.
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A 3-6: fir e s ks 1)

TR W sl
b15|b14|b13|b12 |b11 (b10| b9 | b8 | b7 | b6 | b5 |b4 | b3 | b2 | b1| O

[HSE I G
y ZAHALLE

b15|b14{b13|b12 [b11|b10 (b9 |b8 | b7 | b6 | bS5| b1 | b2 | b3 | b4 | O

-

T 7 S e bk
T 16 A7 R G IX, XB = 0x0008
% 3-27: fr R sk 73 (16 D
IEH Hhk fr i il
A3 A2 A1 A0 | A3 A2 A1 A0 +-E)
0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 0 0 0 8
0 0 1 0 2 0 1 0 0 4
0 0 1 1 3 1 1 0 0 12
0 1 0 0 4 0 0 1 0 2
0 1 0 1 5 1 0 1 0 10
0 1 1 0 6 0 1 1 0 6
0 1 1 1 7 1 1 1 0 14
1 0 0 0 8 0 0 0 1 1
1 0 0 1 9 1 0 0 1 9
1 0 1 0 10 0 1 0 1 5
1 0 1 1 11 1 1 0 1 13
1 1 0 0 12 0 0 1 1 3
1 1 0 1 13 1 0 1 1 11
1 1 1 0 14 0 1 1 1 7
1 1 1 1 15 1 1 1 1 15

DS70283B_CN 43 46 1i{ Iy © 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

3.6 R SEE A R O

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 %44
SKH 24 A7 55 AR A5 1) A 16 47 55 I ER 25 0] o %488
Pl TG P St b, IR IR Bt RE AT e AR
AN o BRI i B, A ) B i S R
X P A 2 R P A R X 1
T IE W AT 4h, dsPIC33FJ32MC202/204 i
dsPIC33FJ16MC304 % {842 41L T P b v 76 8 1 72
PR TR) F2 3 25 18 1) ik
o AEH R4 Vi i) R e 2 ) Hp AT A B & AN 27 ek
%‘z
o KRR RS A 0 BB BB S W (R
25 ) m] D
RIGA RGNS — /MR g, X
— Th e U 1) T BB AT T ) B 2 e U R R BEARL
o] 3 RV ) AN RS .
VR AV R 7 ) — e, (H R TR, e
HEGTHEDROBSHEIER P IITER. X—T7
1L BRI )RR - BRA 7o

3.6.1 WFRE 2 (R R4 T -4k

F T B0 R 2 ) s i L2053 R 16 R FD 24 £,
KL TR B AN 16 AL EdE & A7 a0l —A> 23 {7 ok 24
PR HhE A 790 g B T B SR F 5 10 5 3K
PR, R 8 MR A A4 (TBLPAG) & X
PN — 32K FH XK. X5 16 i EA &TE
BT AN SEEE 24 AR S k. e Rl
T, TBLPAG (15 =i o F ke e VR 2 e AR A0 H P A6
X (TBLPAG<7> = 0) I 2 Bt B A7 il X h
(TBLPAG<7>=1) .

Sof TR, A8 8 7 (AR5 4% 6] v AL T2 A
(PSVPAG) & XFE/F25 it 16K 7. 4 EA )i
Efrh 1, PSVPAG 5 EA WML 15 A1 41 & T %A
23 fr IR s il . 5REEAEANE, MR ™
F&BRIAE R P A X

% 3-28 F 3-7 o T o] 3 3k 2 484/ A0 e B ) o
MEE EA QIR EA. A, P<23:0> FRHIEAFTY
SR, T D<15:0> $8 i & Bi 2% ) -

% 3-28: PEFP 22 [H) i kA4 R
(]
pilEsidd Ui i) 2= ) <23> <22:16> ﬁfﬁa?:iﬂ?k <14:1> <0>
Eiaril P 0 PC<22:1> 0
RIS HAT) OXX  XXXX XXXX XXXX XXXX XXXO
TBLRD TBLWI i TBLPAG<7:0> | ¥l EA<15:0>
CIREESEE S OXXX XXXX XXXX XXXX XXXX XXXX
fic TBLPAG<7:0> | ¥if EA<15:0>
IXXX XXXX XXXX XXXX XXXX XXXX
T 2 i T AL Fif o | PSVPAG<7:0> | s EA<14:05()
(PRI /5D XXXX XXXX XXX XXXX XXXX XXXX
W1 ERRENR, HdE EA<15> IRZH 1, BIFAHE KR A bk, HohERG bit 15

PSVPAG<0>,

© 2007 Microchip Technology Inc.
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A 3-7: U 15 PP 25 1) A ot F ik A RO K
B M) 0 T B 0
N
I 23 fii [
[ | [
: : | EA 1/0
HHnE @ L/ 0] TBLPAG |
| <—] > !
o 8 i T 16 fir o
: |
| 24 f :
| |
|
|

A

Fp AT ()

|
|
|
|
|
|
. |
4(@% [17) EA | 0
|
|
|
|

B 0 PSVPAG :
T 8 1 mT 15 fi ”
[ N v
! T ! 23 fir T
A TR
7 (R IR

¥ BRI B (LSb) 4RZh 0, AITHA CRAR T FEE 2% i) vh IR B 2 =X 55 1 o
2: REOREHRAER T XTI FOVEXTC B AR B AT R BB AE

DS70283B_CN 43 48 1i{ Iy © 2007 Microchip Technology Inc.
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3.6.2 8T IR 525 Ie) R P A7 it 8 Hh 1R B

TBLRDL il TBLWIL fi§ & #2417 3525 5 F2) 3 25 1] P AT
b BE AR AL S E B s vk, T I B R = Tl

-GN, CRRT 0
WM BRI MG, S A
Jy LI B A SR O I

BHILE
« TBLRDH (T

- AN, %A R T LR A B A
(P<23:16>) Wit B Hdli bk bro 1,
D<15:8> 4 “EHL” 5, EIREH 0.

- R, AR KT N T B
AT B L bE K D<7:0> h, BtnlE
TBLRDL 54 . Zukffmfs “HE4” 77

FATEPRAL = 1) I, Bk IE4 N 0.
TRT A  A R R P BT7  (16 ) %#ii;ii%T;w1;§Z§;{§;$*mm
FONPHAE S o SRS H T LA SR P 7 B R AR 1 2 JJTA AL P
" S B SN SFIET 5 4.0 IR R” A
P AT 4 IR R AR L L T B,
* TBLRDL CRULAF) - giggggﬁzﬁﬁigigr%HHMWAgﬁa

) e S A e T 2 b i L f . g ) RAE, L) IRE A e B | AAE
*?Pf F;SIEé%@;gfﬁf'?ﬁ%ﬂg@ﬁf R T/ 4% (TBLPAG) YLiEff. TBLPAG W F-ii 2%

' ' ’ RO S o s o X 2l T T i S ol 1 P
TBLPAG<7> =0 I, &AL M AFft il e 24
TBLPAG<7> =1 IFf, R THCEA-H AR

TBLRDHAI TBLWIHFE 4 2 1] AE —ANFE 7 25 6] 11 151 8
PEAE R B S S B ME— T v

W FRRANELEN 24 7R P, PC REf Ry 20 X Af
PR A7 Aith o Mok B8 4% 452 W s ) 40 0% 2 R bk, F
5, FE A g n] LLEVE 2P 16 47 5 58 f bk 2 (],
AT CE, HA AR hEJEE. TBLRDL i
TBLWIL Vi [0 475 (A7 £ 1 2% 8], 11 TBLRDHAI TBLWIH
W 1) A7 dpe e B 2 1 I s Al

&l 3-8: ff R 27 MR P it o
y 35 el ]
TBLPAG
02

23 .15 0 0x000000 — 23 16 8 0
l 00000000 AN

! 00000000

0x020000
— oo |~ o

N~

TBLRDH. B (Wn<0>=0)
TBLRDL. B (Wn<0>=1)
TBLRDL. B (Wn<0>=0)
TBLRDL. W

RERAE R HBIE AL H TBLPAG 2747 45 & S B (8 EA YRE 1.
G T BB ER R R wr LA P AR DXAT 5 44

0x800000
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3.6.3 A5 FH R e 2 () m] A S R P A it s P

fpiErE

AT BB Hiet A% 18] 1 v 32 KB WSt 35 4% | o R4 AT
16K P o SXHRAE T 38 i Hid 2 R0 A 1 o e
IA13% BT I, 1 JC 75 A kTR 2 (B TBLRDL/ H) .
WMRBIEZ W EA KRB 1, I AR F2 A
WPEAERE O ik 2% W AZ I H A A8 I PSSV
(CORCON<2>) & 1) Itf, #tfeilial$d 2= m s ) f2
i), AR e T % fEes (PSVPAG) YhiE
T W K 2 8] R R AR A R AT . X 8
A7 1) 277 2% 58 SUREFP 45 1) vp 256 1] RE K 16K - TR )
—A. 5z b, PSVPAG 15 WAtk i s 8 47,
M EA B 15 A WVE A M FARAT o X TR P Al
¥, PC#REIEIY 2, Hymas bt 4% 15 4755 B 1 e
SR A R 2 TR B (R 15 7

BRI N ZIX IR FR 4, T N4 B,
IR R X IS 4 5 6 T2 o A7 i 2 b A T8 i B B4
SR KT BT 8000h fi4s: AN i 2 ) iy bk 42z i) 34
X R A e bl (OLE] 3-9) , H AR 24 A7
PR 16 RRAABEIE . Fra T RAE B (0

AP eI 8 A AR A BEE Y 1111 1111 57 0000
0000, H#ilh—4 NOP 54, MM 6 1 al fig H B 4h
PATIX— DX AR A5 0L -

| ¥ fERE SWEL ENAREPSV V. |
XFAE ] PSV ifif XA REPEAT G FRAMIAT IR 441, MOV
FIMOV. DFE 4B T HURE IRAT I 7.2 4, G 52—
BN JE ). AT A 44 0T SRR (KA T ]
ZANEANEIMPIAEL R

RTAER] PSV 1 3AE REPEAT ¥ WHAT FIERAE, T
FITSEL, BR T HUE IR HITIN R4, I8 7 2P
VAINECRIERE

RS UOEAUTHIITIOE S

o At UORA AT IR 4

o HF R TTTIR BRI L BTIAT KR 4

o T RALEL S PG AR AT R 4
REPEAT 5 T 47 At #5-UCA AR, #ARVFREH] PSV ¥y
EVEIE R E WETE ST E K

&l 3-9: T Fp 2 ) AT AR A A
4 CORCON<2> = 1 H EA<15> = 1 fi:
BFEN BHEE
PSVPAG 23 15 0
02 ; 0x000000 00000 [ EA<T4:05]

| 0xo1oooo}
. 0x018000 \\

il PSVPAG 155211 :

TP A L 2 I

BYEATAid 23 B 16 o 2 I

otk 4y .. :
| _ 0x8000
|
|
|
: k‘< PSV X1,
: .[EA [ 15 fidh &
| PSV [X 35k Py (1) ) 1
I Hbo X5 SEBRFR A A
| _ OXFFFE [ 15 fi ikl it R
I o
|
|
|
: 0x800000
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4.0 NEFREFEHES

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 #314
A0 T AR AN PRAT I F ARS8 I A2 R P A 2
TEHEAS VoD Yl Y, IEH BRI, (FAEaRa e nies
AT HERRIN
RIS PR 5 2O I AR 2 AT i e«
o L HRAT4iFE  (In-Circuit Serial
Programming™, ICSP™) Ijjft
o BT A4FE  (Run-Time Self-Programming,
RTSP)
ICSP fu VT 7 e 413 FH Fe s = % dsPIC33FJ32MC202/
204 FI dsPIC33FJ16MC304 #1347 AT gmfe. Wi
PG 5 MREt vl LASE AR A, A5 i G A B
g Mg (LT &HmBETIWY e —: PGC1/
PGD1. PGC2/PGD2 1 PGC3/PGD3) . Hiiisk

(VDD) . i (Vss) FiEEfigk (MCLR) . XAt
VI P4 f AR N F AR R R, AXAE = WA A
ZATA N B S B AS AT g e, AT AT DA Bt
FAS B4 i 2 ik 2 v SR A A T g A

i TBLRD (F£i%) Ml TBLWI (KE) 154 ks
RTSP. ffif RTSP, HFATLL—H 64 4184 (192
FAD M (B “AT7) SRR ALE T B AR TAT
it e%, WAL k¥ 512 4454 (1536 735 [k
(3“7,

41 KIS NWNTFGE

TN A 5% (K G R R T R R S 454 5Bl iy, Sl
FRFET ). X84 RVFRAE IEH TR R
W HARAT 8 EE S S RG2S 0] FRIT AT 7R 24
47 H bbbl t TBLPAG %5 47 2% 1] bit<7:0> FI & $5 & H 5
E W S A sl (EA) 415, & 4-1 Fizs.
TBLRDL A1 TBLWIL $§4 H Kok 5 7 47 i 2% 1)
bit<15:0>, TBLRDL 1 TBLWIL fig LA 85 A =35 )
TRt o

TBLRDH A1 TBLWIH $§4 H K st 0 5 72 15 47 i 2% 1
bit<23:16>, TBLRDH 1 TBLWIH [F]F¥: fig LA B 1 4
Vi W FE At 2%

K 4-1: REABRTHE
oot 24 b
- L N
eyl NI I 0 | s Io!
|
[ ||
[ [
[ [
| ThAGEREA | |
o . |
N i/ 0| TBLPAG % /78 o
|| 8fx 16 i [
{\AL | |AL/}
[ ] | [
Hr s ES
Sl —'—l ! 24 fir EA !47' et

© 2007 Microchip Technology Inc.
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42 RTSP T/E®

dsPIC33FJ32MC202/204 i1 dsPIC33FJ16MC304 X 1+
FEPATRE 2R R4 2 1 64 4454 1% 192 75 (AT 4L %1
RTSP A " N R kR S 8 /78R (512 4
184D AR TR L, —IRgRE T8 — A
#2312 45 H T ST IR RN G FE IR E . 8 ATHEBR LA
BT B NATHR A TR T, IR A7 g s A 4 kI
G, 2] 1536 AU AR 192 AT a St

TR At o SEIL T PRFFEEDRAS, EREZEM 64 445411
Yt didn . e brgnERERT, DA S A e
ANZGEs. FANMIELSF IRk H—4] 64 N84
TR

RTSP 4ifE s A BIE el — /N R Er, RIGHUT
— R4 TBLWE $52 K 5 md NZahas o it il i f
NVMCON #if7as FiEdife g 1 $ATI. FR2 1A
MILTEE 64 4 TBLWIL F1 TBLWIH 354,

T MR SR 2 R EHAE (2 NMEA D ,
KR EZE M. w7 HE— R .

4.3  EHEFER

HWA SFR H TS N/ f#4s: NVMCON A
NVMKEY .

NVMCON 2188 (CBAERe 4-1) Fihl e, 22
MFERIAEAE IS8R, DL i R I TT 44

NVMKEY &N HE %748, HTEHRY . BRshdnit
BT 5, P UES Y 0x55 Al OXAA 5 A
NVMKEY #7788, HL IR, HS I 4.4 “4

44  GEHRAE

£ RTSP #6356 Pl I A7 34T S P B I 1 AT
SEEE SRR R o SRR AR AT R R 4 ms, A
DU IA) A B B BT (5 S A R e . K WR
(NVMCON<15>) ‘& 1 JaifEfE, ZfEseln WR

Rrx EEEE

DS70283B_CN % 52 i{
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FIFES 41 NVMCON: NFFgssiEhSEes
R/SO-0(M R/wW-0(" R/w-0( u-0 u-0 u-0 u-0 u-0

WR | WREN [WRERR| — | — — — —

bit 15 bit 8
u-0 R/W-0(" u-0 u-0 R/w-0( R/w-0( R/wW-0" R/W-0"
— ERASE — | = ] NVMOP<3:0>?)

bit 7 bit O

BvE: SO = Hul& 14

R = A4 W = r] B ] U = RSB, 280

-n = POR I {114 1=5#1 0=y5% X = A5

bit 15 WR: Siziilf;

1= JA BN INAFAT AR S FE SR PR AR o IR E BB I 1), — BRSO B p i 2%
0 = YufRekBEBRERAETERR, JRAE T 1IRE

bit 14 WREN: S1ffEfr
1= {ERENAFYNFE [ BERRERAE
0 = 25 ILINAFYRTE [ R ER1E

bit 13 WRERR: 5 /PR RSN
1= REPATA IEFM R EERR T Y], sk REZIE GREN WRALE 1 I EA3IE 1 %460
0 = YmFRECEEBRERAE 1L 56 K

bit 12-7 RLH: 40
bit 6 ERASE: [y / fmfRfifie{r

1= £ F—4 WR i 24T NVMOP<3:0> 15 5E I Bl
0 = 7 N4 WR iy & I H4T NVMOP<3:0> 45 5 K g 154t

bit 5-4 REH: 40
bit 3-0 NVMOP<3:0>: NVM #fEik#4r ()
W14 ERASE = 1:

1111 = {7 st m g bRt
1101 = R H B

1100 = 2 4B

0011 = JIHfE

0010 = 17t a5 T HEBR AT

0001 = T#fE

0000 = B[R BN I E A A7 A 2 10

Wi ERASE = 0:

1111 = Jo#AE

1101 = J#AE

1100 = il

0011 = fAfif ey F s AF

0010 = TLH#fE

0001 = {7 24T dmFE e AE

0000 = gmfe BN ELE A A7 A 10

1 XA HEEE POR IR A
2: NVMOP<3:0> fJfirfg HAhH & A58 .
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TS 4-2: NVMKEY: JE5 KRR BT ER
u-0 u-0 U-0 u-0 U-0 u-0 u-0 u-0
bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
NVMKEY<7:0>
bit 7 bit 0
B SO = Hu[& 14/
R = A4 W = ] B ] U = RSB, B8 0
-n = POR I 114 1="H1 0=yHE% X = A5
bit 15-8 REI: FEAHO
bit 7-0 NVMKEY<7:0>: 7/ (L5) {7
DS70283B_CN 43 54 1i{ oy © 2007 Microchip Technology Inc.
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4.4 1 INAERL A7 1t 25 T G FE S0

TR BT LA— VO N R P A o 10— AT AT gnf . 22

SEIZERAE, BT EERA S ZATENRN A 81T K

NI, — SRR

1. HUR R s SeH 8 4T (512
EHE RAM 1,

2. BT WA T RAM P R e S

3. EERREETHY (LB 4-1)

AR, I

4. HEUR RAM 0RT 64 2464 5 AT A4 2822
s (L 4-2) .
5. KREFIVE NINAFAFESE
a) K NVMOP {54 0001, FLE AfTomfees
. ¥ ERASE {2, F WREN {7 % 1.
¥ 0x55 5 A\ NVMKEY
# 0xAA 5 X NVMKEY .
H WRALE 1. g FIITLG, 725 A Hh
CPU 2#f. INAAAFRERR S B SE N

b)
c)
d)

a) ¥ NVMOP {7 (NVMCON<3:0>) %N e A P e o
0010, L% WUl Bk {E. #5  ERASE WR LI
(NVMCON<6>) il WREN (NVMCON<14>) 6. K TBLPAG "ML 1, SETIA RAM rft -
R, A o4 HARSIRESDLIR 4 F1 5, HEIPT 512 %
YN T =ariy vy B
b) 4 BHEREIRIY I AL S A TBLPAG ! HRSBS TN A7t 2
W 27 A7 o MBI EAMRAE, 2R NVMKEY 5 A3 3741 i
c) ¥ 0x55 5 A NVMKEY. fﬁiﬂﬁi@l‘%ﬁg%ﬁﬁﬁéf’ﬁo ?’fﬁgﬁéﬁjﬁﬁﬁé\ﬂ,nﬂﬂjﬂ‘
d) ¥ OXAA 5 A NVMKEY. %;gm%éﬁfﬂfgﬁﬁﬁﬁa o ;iﬁgﬁfﬁzﬂg’
e) 44 WR I (NVMCON<15>) & 1. Hff " T ’ e
WFFE, TEBERR D CPU 815 . MRk
SEAIN, WR L& FIEhi %
1 4-1; BT R BT
; Set up NVMCON for bl ock erase operation
MoV #0x4042, W ;
MoV W0, NVMCON ;v Initialize NVMCON
; Init pointer to row to be ERASED
MoV #t bl page( PROG_ADDR), W) ;
MoV W), TBLPAG ; Initialize PM Page Boundary SFR
MoV #t bl of f set (PROG_ADDR), W ; Initialize in-page EA[15:0] pointer
TBLWIL W, [WD] ; Set base address of erase bl ock
DI Sl #5 ; Block all interrupts with priority <7
; for next 5 instructions
MoV #0x55, W
MoV W), NVMKEY ; Wite the 55 key
MoV #OxAA, WL ;
MoV WL, NVMKEY ; Wite the AA key
BSET NVMCON, #WR ; Start the erase sequence
NOP ; Insert two NOPs after the erase
NOP ; command is asserted

© 2007 Microchip Technology Inc.
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B 4-2: EBEZMH
; Set up NVMCON for row progranm ng operations
MoV #0x4001, W ;
MoV W0, NVMCON ; Initialize NVMCON
; Set up a pointer to the first programnenory location to be witten
; program menory sel ected, and wites enabl ed
MoV #0x0000, WO ;
MoV W), TBLPAG ; Initialize PM Page Boundary SFR
MoV #0x6000, WO ; An exanpl e program nenory address
; Performthe TBLWI instructions to wite the |atches
; Oth_program word
MoV #LOW WORD_0, W ;
MoV #H GH_BYTE_O, W3 ;
TBLWIL W, [WD] ; Wite PMIlow word into program | atch
TBLWIH WB, [ WD++] ; Wite PM high byte into program | atch
; 1lst_program word
MoV #LOW WORD_1, W ;
MoV #H GH_BYTE_1, WB ;
TBLWIL W2, [W)] ; Wite PM1low word into program | atch
TBLWIH WB, [WD++] ; Wite PM high byte into programlatch
; 2nd_program word
MoV #LOWWORD 2, W2 ;
MOV #Hl GH_BYTE_2, W8 ;
TBLWIL W2, [W)] ; Wite PMIlow word into program | atch
TBLWIH WB, [ WD++] ; Wite PM high byte into program | atch

; 63rd_program word
MOV #LOW WORD 31, W :
MOV #H GH_BYTE_31, VB :

TBLWIL W2, [WD)] ; Wite PMIlow word into program |l atch

TBLWIH WB, [ WD++] ; Wite PM high byte into programlatch
%1 4-3: BB

DI Sl #5 ; Block all interrupts with priority <7

; for next 5 instructions
MOV #0x55, W

MoV W, NVMKEY ; Wite the 55 key

Yo% #0xAA, WL ;

MoV WL, NVMKEY ; Wite the AA key

BSET NVMCON, #WR ; Start the erase sequence
NOP ; Insert two NOPs after the
NOP ; erase command is asserted

DS70283B_CN 43 56 1i{ Iy © 2007 Microchip Technology Inc.
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5.0
.

EEA

AEHETMRL T  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 & {: (111 fg
@%4@%2&?)}&%1@9@@%@9@%%?
WAL . Wi T T R T #h 7 5
B, S0 (dsPIC33F #4IZ%FM) .
w2 W Microchip Py 3
(www.microchip.com) T fi## &% # I
(dsPIC33F #¥ZHF M) Fii
HAEIEE ST I AR S LR ALES
SYSRST. A T 8- & A ik:
+ POR: LifiEfr
« BOR: RJEEAL
o MCLR: E&A75| I A
« SWR: RESET 5%
o WDTO: [ HI5ER 85107
« TRAPR: @Bz S N7
+ IOPUWR: EVE#AEID . RYIEAILIN W 188 E
PRz A A
* CM: BB AVEHCE AT

K 5-1 2 th T SR AR AL AE S o

&l 5-1: SN RGAEE

AT H R A 2 SYSRST (55 A%, M2y
CPU  FHANBEAN K (¥ 7 4745 34 2 i sit il L () B2 AR
Ao KRBT IRHAZ LA ENRIRES/EPOR
RGN, AT HAR R AL AL

H: s Tk as ZACRENE R, WS
AT E 9 A ek CPU 1y

TSI )2 1 247 2 K5 RCON 2 A 4t HHAH Y. (KR 25

A& 1, UURPIEAIEM (WHTEL 5-1) . POR BHE
Z: POR fii (RCON<0>) ZAMAFif i, POR fifE

POR I 1. H P ATZEARKE AT i 2 A (AT AT I ] 22 1

s BATAAL . RCON AN HVEIRSAT o« RS B 4E

SEMRACIRSAE 1 A SRS .

RCON #7380 H 55 [ 100 5 I 2 A0 2% 4E 5 BEIR S 5%

I ELAdAT o AT HoAth 72 1 Ao 18 IX e I T g
VE: RCON 73 f7-#s H PR AL N AZAE B R

W%, AR RAEK 1 RCON
WAF A A B Lo

RESET $54

BRI PED

PRI B R

P

=

o [l A%

vop 7t | POR

foril

SYSRST

FealE oo
AR

AP W 751743

P E AN DL

© 2007 Microchip Technology Inc.
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HAER 51 RCON: 5 i # 774 ()
R/W-0 R/W-0 U-0 u-0 U-0 u-0 RIW-0 RIW-0
TRAPR | IOPUWR | — | — | — — CM VREGS

bit 15 bit 8
R/W-0 RW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR SWR | SWDTEN® [ wbDTO SLEEP IDLE BOR POR

bit 7 bit 0

B

R = WA W = 547 U = R, 30 0

-n = POR I {1 {i 1=%1 0=i"% x = ARH

bit 15 TRAPR: [Pk AL

1= RAE TP E L
0 = RKRAEEBEPIEE AT
bit 14 IOPUWR: FEVEAERGER AR VIG LT W 54725 U7 M B AR EAL
1= K FEAEE RS . RV B SOk RV LA 1 1) W a5 4785 FMEHb bk FR &1 T S 2R AT
0 = RRAEFIRFEL SRV W A5 80

bit 13-10 RELH: 40
bit 9 CM: [t B ANVEHL AR EATL

1=RAETEHREANCEZA
0 = KRN EAVLHE AL
bit 8 VREGS: RHRHEE TR EARRFHLAL
1= AERIRBS R RS R S k4l T 1
0 = FERHRAH B RS 3% HE N R ML
bit 7 EXTR: 4M#5E4. (MCLR) 54y
1=RAETEA (BIHD 27
0= RARAEFEN (BIED A7
bit 6 SWR: MEN ($584) AR
1 =47 T RESET 454
0 = AT RESET 54
bit 5 SWDTEN: #{-ffifig / 2511 WDT i (2
1 ={fige WDT
0 = %%} WDT
bit 4 WDTO: 7 [ 41 5E W] 288 I bR A
1=K4AT WDT
0 = KK WDT @i
bit 3 SLEEP: M KRRASE 2 e B s 2 A7
1 = 28440 TIRIRAE
0 = A A TR IR A 2
bit 2 IDLE: M\ 7% PRI e il b i A
1 = S FA T 25 PR X
0 = AT 235 PRAR X
1 FraEDIREAE AT DR E 1 5EE . AR X LA R 1 A S SRR A
2: W% FWDTEN REEM N 1 CRGFE) , W WDT a2 4dfE, 1Mty SWDTEN A7 3 E 5%

DS70283B_CN 43 58 1i{ Iy © 2007 Microchip Technology Inc.
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RS 5-1: RCON: & fi#igrreas (1)

bit 1 BOR: KJIEE bR
1= RAETRELN
0= KRRAERKELEN
bit 0 POR: [HLEMFRENL
1=R%ET LREA
0 = K&xkA FHEN
1 FrAEADIREAE AT R E 1 BEE . AR IR LA R 1 A S SRR AT
2: Wi FWDTENFCEM R 1 CR4aFE) , W WDT 4h44tfe, 5 SWDTEN A7 3 & T,

% 5-1: BAIAR BN BRI
AT A B 1 RR EERRRNFMSF
TRAPR (RCON<15>) B4 B o S A1 POR #1 BOR
IOPUWR (RCON<14>) AR ER BT 0 T KP4 W %5 | POR #1 BOR
1ras

CM (RCON<9>) LN NN POR #1 BOR

EXTR (RCON<7>) MCLR 47 POR

SWR (RCON<6>) RESET 54 POR #1 BOR

WDTO (RCON<4>) WDT @ PWRSAV #54-. POR. BOR #1 CLRWDT
s

SLEEP (RCON<3>) PWRSAV #SLEEP 54 POR #1 BOR

IDLE (RCON<2>) PWRSAV #| DLE 54 POR #1 BOR

BOR (RCON<1>) BOR —

POR (RCON<0>) POR —

H: BT AL AR RS AL TR e AR B B
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51  BA7EHIESHIRILHEE

ARG T GG, B8 000 1 RS0 B 5
% 52 PR, MRS T IR, LB
R B O RSB, TSR, 5L
BTOW RHBRE”.

52  HBERAIEE
% 5-3 B T AR BE AL G SR I . RS

{%5 SYSRST 7F POR 11 PWRT ZEIN 45 J5 & H

B T2 TF AR AT A 1K IR 8] 3R B vk T R SR 3 2 4
B, B EERS SRR e i 8 (OST) ZE A A 2R
(PLL) #i%E . OST 1 PLL 4i5E N i8] 5 AH M 1)

% 5-2: RE B AR IR w5 SYSRST S It} [ i k- .
COEREM b VIR BE) FSCM iyl 7 SYSRST {5 4 5] FSCM FF44 s
e St e I PPYR A 77 2 P ZGE I A I 1]
POR P A e A
BOR (FNOSC<2:0>)
MCLR | COSC #is#ifir
WDTR (OSCCON<14:12>)
SWR
% 5-3: E AR AL AL FE
o ; vepoT RGR o FSCM .
RArRA LR SYSRST $Eh SER o "
POR EC, FRC, LPRC Tpor + TSTARTUP + TRST — — 1,2,3
ECPLL, FRCPLL Tpor + TSTARTUP + TRST TLOCK Trscm  [1,2,3,5,6
XT, HS, SOSC Tpor + TSTARTUP + TRST TosT TFscMm  [1,2,3,4,6
XTPLL, HSPLL Tpor + TSTARTUP + TRST TOST + TLOCK Trscm  |1,2,3,4,5,6
BOR EC, FRC, LPRC TSTARTUP + TRST — — 3
ECPLL, FRCPLL TSTARTUP + TRST TLOCK Trscm  |3,5,6
XT, HS, SOSC TSTARTUP + TRST TosT Trscm  |3,4,6
XTPLL, HSPLL TSTARTUP + TRST ToST + TLOCK Trscm  |3,4,5,6
MCLR A 1 TRST — — |3
WDT AEAA I TRST — — 3
WA ATAR I} Ao TRST - - 3
ERES L] ATAR] B TRST - — 3
KU W 25 [Tl 4 TRST — — 3
fE
IR ATA] B TRST — — 3
¥ 1: Tpor= LHENMIERN GEFKER 10 us) .

2: TSTARTUP = Fr#{Hh 20 us 4 POR ZEIN  CAnRAERE N BRI AS) slARFRAE A 64 ms f) L HLSE N 3 N
AHIEIN CHRAR IR #8) o« HAATEMRERR S, Pr A At R AR PR 50 CRLAE MRS A nie

B2, #BEEMNH TSTARTUP ZEI
Trst = PRSI BRFR(EN 20 ps) .
4; Tost = P eS LR & N 2 LI .

i

e

10 A7k Eeds vt £ 1024 M ds G, A4 s N BRETSS R AU

5: Tlock = PLL BN A]  (BRFR{E N 20 ps) »
6: Tfscm = MU LAY I IR AS RE S ChRFR(E A 100 us) ©

DS70283B_CN % 60 1i{
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5.2.1 POR FIK AR ¥ A% 4% i 1]

P 5 A i v 1 B HEAT DG O SE I 5 I 3% 55 LR R AR
PAE AT TE I, FL IR OUH RS R
MR T 2 A K. BBk, 76 SYSRST {59k H!
Jii, ARESRAELLR - Fhak 2 R i .

o YR HLE MR ER.

o PRI BN S MR (R T 8 .

o PLL ARsSzPBiE (T PLL) .

HEH B PEE R G, SRS TFEPATAS .
R, 2 5 06 25000 58 B AT IE I, 06 2002 R B 4R % 2 Al
PLL 24 ZE 1

M ORI PP LA (FSCMD Hgs
PEEAL

WARAERE T FSCM, ERAEA L SYSRST {5 I IT 4
ARG B . R RO B AE B IN AN AT H], ARE
S HEVIRAE FRC ks, FJ NI AT BT 2 B
J 55 R Py o SR (R e o

522

5.2.2.1 gadR AN PLL BHEPJ5 1K FSCM 4 i

BRGNS PRA [ 8 PLL $#24ti, £ POR Fi
PWRT LR 5 2 E shdfi A —/NEBHIE RS TFSCM. fEILLERT
ZEWET, FSCM A& TR IR RSt hdi. FSCM i
HIARFRAE N 500 us, AP as Al / 8¢ PLL f2e T oRiR 4t
TEZHINT . fFERZEIEW N, Wi LT PWRT,
FSCM SERT 2% 7 1R 7E 2 S A B 7= 25 91535 8 Wt I B

53 RHRUREFAFABHIELARS

KZH5 CPU RIAMEAH KL IR I BE 27 /74 (SFR) &
HERAF R AT R R FARF e . SFR 2 AN Ek
CPU ZhRE ALK, LA A (AR A T M AR N 25 45 43t
W,

B T AP AE 2840, T HiAh SFR B R AL AR5 R A7
P

o SIRTEEHI A AT A RCON f 5317 18 B o T 384 5347 )
R,

o YR AR 21758 OSCCON 5 i E I e T 5417
A FOSC AL 75 748 HP IR 35 A i B AV B0 8
HIMH -

© 2007 Microchip Technology Inc.

L

DS70283B_CN % 61 11



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

0
E:
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6.0  FPHTEEHIES

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 it

5 0 2% K W 2 A B s SR AE S5 4 B — A 3

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 CPU

g SR . iR H AT DL R R

o %35 8 ANMLBRE v AR AE KA

o TR PR RIS

o HAZiE M8 A= limER (Interrupt
Vector Table, IVT)

o AR IR R TGS Y — A I — ) 7]

o TEFTHRE I AR SE B B T E AR e %

o HTFZFFAM &R F Wi =R (Alternate
Interrupt Vector Table, AIVT)

o [E 5 1) R BT E N (5] S

6.1 HHIRER

iR (VT WK 6-1 fin. IVT A TR 124
ek, AR A CHEE R 000004h. IVT B4 126 4
e, B8 ANANTT B B B ) AR 0k 118 AN IR
M. —BERUL, SANFRHYEERE A Wi E. 5
AR AR A —AS 24 AL SRRl BRI R R
A7 B B I AR S R T IR SRR (ISR)
e s k.

T I EE —N BR S et AN BT R
A H S HAR R BRI E AT % 4 F A 7 T # A
A, AR otk ) H W e e B R R B AR e . B
1, 1R O AH S 1) R W Bl AR ] At 1) 2 bk ) o e L
B = H AR

dsPIC33FJ32MC202/204 F dsPIC33FJ16MC304 #
PESEILT 205 26 ANME—H TR 4 ANAST] BRI BB .
% 6-1 FIR 6-2 UL T Mg,

6.1.1 e JH P 1)

S HTWEEX AV 62T IVT Z2)5, Wi 6-1 Bt
Ne ALTIVT £25147 (INTCON2<15>) #:iH%¢ AIVT (1)
Vilo S ALTIVT 428 1, T 0 B R S5 A HE
AR A 2, AR . & RS BRI
i) B 20 2305 2CAH ) .

AIVT SZFFRIRINRE, B3R T — PR TR B P T 1) 1 7
YLt v LAAE N H R P RS R IR B 2 U4 (1) ik Uk
FEPE R SCRFIEAT I EAS [F) N FH R P 2 TR §) 3 DUEE VP4 %
AR, WA AIVT, WINZA IVT Sl
I hE B AIVT,

6.2 BfdfE

RN A RELEN ST, FARASREF AW K
R TR A I S (s B A = N (VAR < 3 R /178
dsPIC33FJ32MC202/204 i1 dsPIC33FJ16MC304 4% 14
ERILTER, ARG PC AE., RSB FAE 5
Z ML 0000000 A FFUAHATREY . FEE LS
T)EGOTO*E/%’ SRR PP AT ST A A B R S s R
T

E: IV AZAE L2 RESET 54 (K1 BRIA o b Ak 21

TR D kg A2 IVT F0 AIVT i A&

S I ERA A B4 [ A7 G
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

K 6-1:

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 & i n &%

BRI S %7 17

HAi——GOTO 54

S A ——GOTOHudik:

PR

I s e KA 9 1)

Hiak i B 9 1)

RS 1 B O 1

B P 1

TR

Uil

R

a0

P [ 1

HH W e i 52

W 1e) 2 53

T T i R 54

b ) & 116

(i 117

PR

Uil

il

I 5 % OO B I 1)

Hbhik R B F 1)

AR 1 B B 1)

B AR R B O 1)

Uil

TR

PR

H b g O

AT 1) B 1

T i R 52

T i R 53

W e i 54

T 116

W 1) R 117

IAMEY ML

0x000000
0x000002
0x000004

0x000014 ~ |

0x00007C
0x00007E
0x000080

0x0000FC __|
0x0000FE
0x000100
0x000102

0x000114

0x00017C
0x00017E
0x000180

0x0001FE
0x000200

w1 WS HE 6 THPTSCHL T R

R avr ()

% B i (AvT) )
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

% 6-1: H W ) B
nEme | FIEE VT S AIVT Sl TR

8 0 0x000014 0x000114 INTO—4F 7 0
9 1 0x000016 0x000116 IC1—H A\ Fili42 1
10 2 0x000018 0x000118 OC1—— b Hh 4 1
11 3 0x00001A 0x00011A T1—Timer1
12 4 0x00001C 0x00011C 753
13 5 0x00001E 0x00011E IC2— i \Filif 2
14 6 0x000020 0x000120 OC2—th bt 2
15 7 0x000022 0x000122 T2—Timer2
16 8 0x000024 0x000124 T3——Timer3
17 9 0x000026 0x000126 SPIM1E——SPI1 4t
18 10 0x000028 0x000128 SPI1——SPI1 {L#i52 1%
19 11 0x00002A 0x00012A U1RX——UART1 $:ir5
20 12 0x00002C 0x00012C UITX——UART1 %% 52
21 13 0x00002E 0x00012E ADC1——ADC 1
22 14 0x000030 0x000130 15
23 15 0x000032 0x000132 s
24 16 0x000034 0x000134 SI2C1—I2C1 N FHf:
25 17 0x000036 0x000136 MI2C1—I2C1 T gk
26 18 0x000038 0x000138 1587
27 19 0x00003A 0x00013A B ST A, 38 261 o
28 20 0x00003C 0x00013C INT1——4h&B 87 1
29 21 0x00003E 0x00013E 175
30 22 0x000040 0x000140 IC7T— i AFl#E 7
31 23 0x000042 0x000142 IC8— i A\ Jili#E 8
32 24 0x000044 0x000144 175
33 25 0x000046 0x000146 Y
34 26 0x000048 0x000148 175
35 27 0x00004A 0x00014A Y
36 28 0x00004C 0x00014C 15
37 29 0x00004E 0x00014E INT2—4hEB K 2
38 30 0x000050 0x000150 s
39 31 0x000052 0x000152 175
40 32 0x000054 0x000154 e
41 33 0x000056 0x000156 175
42 34 0x000058 0x000158 Y
43 35 0x00005A 0x00015A 175
44 36 0x00005C 0x00015C 175
45 37 0x00005E 0x00015E Y
46 38 0x000060 0x000160 175
47 39 0x000062 0x000162 e
48 40 0x000064 0x000164 15
49 41 0x000066 0x000166 Y
50 42 0x000068 0x000168 s
51 43 0x00006A 0x00016A 175
52 44 0x00006C 0x00016C e
53 45 0x00006E 0x00016E 175
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

% 6-1: HirRE (8
.
LE-v-a=2 (ﬁ:f)‘ﬁg% IVT Hudik AIVT ik TR
54 46 0x000070 0x000170 e
55 47 0x000072 0x000172 e
56 48 0x000074 0x000174 e
57 49 0x000076 0x000176 e
58 50 0x000078 0x000178 e
59 51 0x00007A 0x00017A e
60 52 0x00007C 0x00017C e
61 53 0x00007E 0x00017E e
62 54 0x000080 0x000180 e
63 55 0x000082 0x000182 e
64 56 0x000084 0x000184 e
65 57 0x000086 0x000186 PWM1——PWM1 & #UL it
66 58 0x000088 0x000188 QEI— {7 B 1 33 L
67 59 0x00008A 0x00018A e
68 60 0x00008C 0x00018C R
69 61 0x00008E 0x00018E e
70 62 0x000090 0x000190 e
71 63 0x000092 0x000192 FLTAT—PWM1 #5&% A
72 64 0x000094 0x000194 e
73 65 0x000096 0x000196 U1E——UART1 485t
74 66 0x000098 0x000198 e
75 67 0x00009A 0x00019A e
76 68 0x00009C 0x00019C e
77 69 0x00009E 0x00019E e
78 70 0x0000A0 0x0001A0 e
79 71 0x0000A2 0x0001A2 e
80 72 0x0000B0 0x0001B0 e
81 73 0x0000B2 0x0001B2 PWM2——PWM2 J& 1L i
82 74 0x000086 0x000186 FLTA2— PWM2 #5 A
83-125 75-117 0x0000A4- 0x0001A4- e
0x0000FE 0x0001FE
% 6-2: Rl &
MBS IVT Hihl: AIVT Hbhl: FEBHIR
0 0x000004 0x000104 i
1 0x000006 0x000106 P e i
2 0x000008 0x000108 i -5 35t
3 0x00000A 0x00010A MR
4 0x00000C 0x00010C W2
5 0x00000E 0x00010E e
6 0x000010 0x000110 e
7 0x000012 0x000112 e
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

6.3  WIIEFIFRSTHFH
dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 #314
A 22 AT s S 1) A AR AR

* INTCON1

* INTCON2

* IFSx

» |[ECx

« IPCx

* INTTREG

6.3.1 INTCON1 1 INTCON2

INTCON1 1 INTCON2 #iil 4= iy i, INTCON1 €L7%
PR R SR | (NSTDIS) Ao LA K Ab T 2% B B8 ) 425 1l
FRASFRE . INTCON2 2 A7 23l 43 A i sk 5 5
A7 0 UL R 4% FH Fp W i) 2R (A &

6.3.2 IFSO-IFS4

IFS #A¢B AT ITRIRS . BT
AARAL, i SRS SR 1, O
%,

6.3.3 IECO-IEC4

IEC ZFFAF2EL & AT Hh i R VAL XSS 4R A7 T
VAN BB AE S T

6.3.4 IPCO-IPC18

IPC %3 {74 H T BB AR T s i o6 9. T A%
AN PR o BC 8 MILSESZ

6.3.5 INTTREG

INTTREG 37 47 2 A S Hh BT 1) 240 5 AR ) CPU
TR SES, 4 BBIELE INTTREG 274228 P 1) ) 54
5 (VECNUM<6:0>) FIHIisEd (ILR<3:0>) {7l
Mo SHI A TR S A S A A B A T AR B

TR WK 6-1 TR 43 e 4y IFSx. IECx Al IPCx 75
fEe%. W, INTO AN 00 RoRmEgmS N 8,
RIS O (4N . LA INTOIF 47 £F IFS0<0>
H, INTOIE {7 7E IEC0<0> /1, INTOIP {7 #E IPCO 5
—ANBiArE (IPC0<2:0>) T,

6.3.6 RS 1 ZF A7 4%

RUEPA CPU $ H A7 A7 28 A A o W b 24 rr ey s 41

RS, AREA IR E PR P W T RE A .

+ CPU IRAZWE2E SR A5 IPL<2:0> fif
(SR<7:5>) , XA KR MAT CPU WL
Pl Lol RS IPL AR 55202415 CPU 582K .

« CORCON Zif£- 88405 IPL3 i, XM 5 IPL<2:0>
KR YT CPU L5E s . IPL3 & K,
DU P 8 T0 3 ot i B I F =

L6 N T8 TR (R 25 1798 6-1 B %515 2% 6-24 8] T T 11

W 5 A7
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

HIFHE 61 SR: CPUR#&Z7sE ™
R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R-0 R/W-0
OA \ OB | SA SB OAB SAB DA DC
bit 15 bit 8
R/W-03) R/W-00) R/W-00) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2(@ IPL1(2) IPLO®@ RA N ov z C
bit 7 bit 0
Bk
C = HulEEAr R = mJ 34 U = RSB, 280
S=HnH 141 W = A5 {7 -n = POR A [{I1H
1= 1 0={HE% x = R0
bit 7-5 IPL<2:0>: CPU st ks fir ()
111 = CPU Hrlseglioh 7 (15), ZEibH ik
110 = CPU Hirfliscghih 6 (14>
101 = CPU Hiiegih 5 (13)
100 = CPU Hiisegfih 4 (12)
011 = CPU it 3 (1)
010 = CPU Hirfltse iy 2 (10D
001 = CPU Hirfltsegi v 1 (9
000 = CPU HWifltse iy 0 (8)
E O W THREANTASRNEAGEE, WS IEER 2-1: “SR: CPUREHFFR”.

2: IPL<2:0> {75 IPL<3> fi. (CORCON<3>) A& JE/M CPU K Lstdt. Wik IPL<3>=1, JFAFE5H
MEF R IPL. 24 IPL<3> =
3: ¥ NSTDIS (INTCON1<15>) =1 i,

1, ZEEA .

IPL<2:0> AR A BT

A 6-2: CORCON: Pzl #iras ()
U-0 U-0 U-0 R/W-0 R/W-0 R-0 R-0 R-0
— 1 — us | EDT | DL<2:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA | sATB | satDwW | AccsAT | iPL3® | psv RND IF
bit 7 bit 0
B C = Huig %A
R = W3 W = "] 54 -n = POR I [¥){8 1= 1
0=¥5% X = R U = RSB, $324 0
bit 3 IPL3: CPU frlifhsegeikas i 3¢
1=CPU PR T 7
0 = CPU "L /e 55 T a1 7
w1 Wi TR A S ITEAE B, TS WEFFES 2-2: “CORCON: WAAZHIF A"

2: IPL3 {75 IPL<2:0> {/ (SR<7:5>) 4l-& I CPU (K Wik J:4% .
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

A7 6-3: INTCON1: H Wiz il % 17 45 1
R/W-0 RW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE OVBTE COVTE
bit 15 bit 8
R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
SFTACERR | DIVOERR — MATHERR | ADDRERR | STKERR | OSCFAIL —
bit 7 bit 0
B
R = "7 W = a5 47 U = R, 0 0
-n = POR I {1 {i 1=%1 0=i"% x = ARH
bit 15 NSTDIS: iz 2E kA7

1 =25 | F iR E
0 = {ifiErP ik E
bit 14 OVAERR: ZJii#% A %8 H BB & 07
1= [EBFhR SNy At
0 = MBS FHEInas A s H 51k
bit 13 OVBERR: Zlin%s B i BBz & 07
1= [EBFhR Sngs B w5l
0 = FEBEAE BN B i H 51
bit 12 COVAERR: Zhn#8 A 9% H BEBE bR S A7
1 = BB 2ongs A SO PERS S R
0 = FBEAE B 2s A GOkt 5 i
bit 11 COVBERR: Zn#% B J¢ e H B BIbR A7
1 = BB 2on s B de A Eds o e
0 = FEBEAE B2 B SOkt 5 ik
bit 10 OVATE: Zjhn#s A s i FEBE feifrfr
1= RVFZEINE A i H B
0 = 25 L[ B
bit 9 OVBTE: Z.#% B i HBA B Rvr s
1= i 2ngs B i H BBk
0 = 25 L[ B
bit 8 COVTE: ‘K xfE: s H B Bk SovF4r
1= i 2ngs A sl B 19 HENERS
0 = 2% -k
bit 7 SFTACERR: Z NS AT i 5 AN
1 = BUFARBEBE th ARk B nes B Ar 51k
0 = BUAHHRBEBEAR S B Ak Bngs B Ar 5 i
bit 6 DIVOERR: AR ZARAAL
1 = BUFAR B i R 1k
0 = BUFH R AP g R 5 i
bit 5 REH: 40
bit 4 MATHERR: S A& GORANT
1 = KA T BeA R
0 = RRABAHR P
bit 3 ADDRERR: il % Fa BRIk S A
1 = KA T HihkAs 5 g P
0 = ARk A H bl 5 b b
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

RS 6-3: INTCON1: FMriHldFFaE1 (40

bit 2 STKERR: MiARH i FEBPIRASAL
1 = RA T HEARES R A
0 = KRR AHEAR R A
bit 1 OSCFAIL: =3 2% MR B PR IR 247
1 = AT YR 48 i B B
0 = KRR AR W o i B
bit 0 REI: FEAHO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

A 6-4: INTCON2: M| aFfras 2
R/W-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
ALTIVT pisl | — | = | = — — —
bit 15 bit 8
u-0 u-0 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — INT2EP INT1EP INTOEP
bit 7 bit 0
E‘JI:
R = Al 4y W = 0[5 U = RSEIAT, B4 0
-n = POR I ({14 1="%1 0=i5% X = K51
bit 15 ALTIVT: & b &2 R A REAT
1 =AM mER
0 = fbsHE (BRI MR
bit 14 DISI: DI SI 54 k&AM
1=H477 D SI 5%
0=®AHIT D SI F54
bit 13-3 REP: HH 0
bit 2 INT2EP: 4R b7 2 i R b e ¢
1= TR
0 = LJHvE
bit 1 INT1EP: AP 1 i e 3 4r
1= TR
0= TR
bit 0 INTOEP: Sh&HIH7 O 1 MR e FE 07
1= TR
0= LF-Hy il
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FA4S 6-5: IFS0: FHiirEREFFERO
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | — | mo1F | UITXIF | UIRXF SPIMIF SPIEIF T3IF
bit 15 bit 8
R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
T2IF OC2IF IC2IF — T1IF OC1IF IC1IF INTOIF
bit 7 bit 0
BvE:
R = A[if7 W = A 54 U =R, 300
-n = POR A {I{H 1=FH1 0=iE% X = KA
bit 15-14 REH: N0
bit 13 AD1IF: ADC1 452 i Wibs AR 24
1= e T A SR
0 = Ay A i sk
bit 12 UITXIF: UART1 K% s Wrbr SRS A7
1= e T A SR
0 = Ay A b i sk
bit 11 U1IRXIF: UART1 #2028 A Kibr IR S AL
1 =72 T sk
0 = Rp7 A b i sk
bit 10 SPHIF: SPI1 FEh Wik &R ST
1= e T A SR
0 = Rp7 A b i sk
bit 9 SPHMEIF: SPI1 s Wi R A4
1= e T A SR
0 = A=A b i sk
bit 8 T3IF: Timer3 iR AR ESAL
1 =7 T sk
0 = Ay A b i sk
bit 7 T2IF; Timer2 # Wik RS0
1 =77 T sk
0 = Rp7 A b i sk
bit 6 OC2IF: f#irH tbigidiE 2 W Wrbs RS0
1= e T A SR
0 = Rp7 A b i sk
bit 5 IC2IF: M AFHCEIE 2 TF Wik SRS AL
1= e T A SR
0 = Ay A b i sk
bit 4 RSEW: A0
bit 3 T1IF; Timer1 S Wik SRS
1= e 7 G SR
0 = Rp7 A b i sk
bit 2 OCA1IF: #irH LbBo@EIE 1 Wrbs RS
1= e T A SR
0 = A=A b i ok
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

RS 6-5: IFS0: FHFREREFTFERO0 (8
bit 1 ICMIF: i AFHHRIEIE 1 PR SRS

1 =7 T ik
0 = Ay A b i sk
bit 0 INTOIF: M8 O FREIRAAHT
1 =77 T sk
0 = Ay A i sk
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

F1r# 6-6: IFS1: HWiir RS 78 1
u-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
— \ — | wNt2F | — | — — — —
bit 15 bit 8
R/W-0 R/W-0 u-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
IC8IF IC7IF — INT1IF CNIF — MI2C1IF SI2C1IF
bit 7 bit 0
EE:
R = Al 4y W = 0[5 U = RSEIAT, B4 0
-n = POR ({8 1=%1 0=15% x = ARAI
bit 15-14 REB: 40
bit 13 INT2IF: AR 2 bR RS
1= P=H T sk
0 = A=A TG sk
bit 12-8 P N0
bit 7 IC8IF: Hif AJHHLIEIE 8 kbR A IR,
1 == T R KR
0 = A=A WG R
bit 6 IC7IF: iy AFHHLEIE 7 bR IR
1 == T G sk
0 = /=P WG R
bit 5 REP: 340
bit 4 INT1IF: SRR T 1 AR RS
1 == T Wi KR
0 = /=P WG R
bit 3 CNIF: i\ HL P AR A3 S0 Wb IR A7
1 == T R KR
0 = /=P WG R
bit 2 REH: 40
bit 1 MI2C1IF: 12C1 F=F b Wrbr R AL
1 == T R KR
0 = A=A TGk
bit 0 SI2C1IF: 12C1 M ibs R AL
1 == T W KR
0 = /=P WG R
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

A% 6-7: IFS3: ‘itrSREF 1745 3
R/W-0 u-0 U-0 u-0 U-0 R/W-0 R/W-0 u-0
Foar [ — ] — ] — [ — QEIIF PWM1IF —
bit 15 bit 8
U-0 u-0 U-0 u-0 U-0 U-0 u-0 u-0
bit 7 bit 0
Bl
R = "7 W = 1] 54 U = R, 0 0
-n = POR I {1 {i 1=%1 0=i% x = RHI
bit 15 FLTA1IF: PWM1 k5w A bbb doR 4 Ar

1 =72 T sk
0 = K=k
bit 14-11 KPR 0
bit 10 QEIF: QEI| H - Wibr RS0
1 == T T Sk
0 = Ay A b i sk
bit 9 PWM1IF: PWM1 4% bR SR A7
1 =2 T sk
0 = K=k
bit 8-0 REH: N0
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

1A 6-8: IFS4: HWitrREFHAHR 4
U-0 u-0 U-0 u-0 U-0 R/W-0 R/W-0 u-0
— - [ = 1 = — FLTA2IF | PWM2IF —
bit 15 bit 8
U-0 u-0 U-0 u-0 U-0 U-0 u-0 u-0
— — — — — — U1EIF —
bit 7 bit 0
E‘EE:
R = A4 W = n] 5 U =R, 300
-n = POR I ({14 1="H1 0=5% X = K50
bit 15-11 REH: A0
bit 10 FLTA2IF: PWM2 il A P ITAR R A4
1= 7R T sk
0 = K= i sk
bit 9 PWM2IF: PWM2 415 i Iy fo 04
1= PR T bR
0 = K= i sk
bit 8-2 REH: A0
bit 1 UMEIF: UART1 &5 i%H ibs R A4
1= 7R T i sk
0 = K7L i sk
bit 0 REM: 340
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

1A 6-9 IECO: Wi AVF#EHI% 75 0
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — | AD1E | UITXEE | UIRXEE SPIMIE SPIEIE T3IE
bit 15 bit 8
R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
T2IE OC2IE IC2IE = T1IE OC1IE IC1IE INTOIE
bit 7 bit 0
Liba
R = ATEEA W = 15 U= KRB, 354 0
-n = POR (14 1="%1 0=H% x = RHI
bit 15-14 REEW: 240
bit 13 AD1IE: ADC1 #4552 1l T fevFAr
1= SR liE Rk
0 = 2% - gk
bit 12 UMTXIE: UART1 Kk #% i o
1= SR Gk
0 = 2% - i sk
bit 11 UMIRXIE: UART1 $2I0 38 BT SoirAvr
1 = ik
0 = 2k 11 ik
bit 10 SPMIE: SPI1 iffrllr e i/rf
1= feiF Gk
0 = 25 LA brig sk
bit 9 SPHEIE: SPI1 i oV
1= SR liE Rk
0 = 2% -k
bit 8 T3IE: Timer3 " i LVFAT
1= ik
0 = 2% - i sk
bit 7 T2IE: Timer2 F i o147
1= ik
0 = 25 - brig sk
bit 6 OC2IE: #iH MhicimiE 2 i ;e vrr
1= fRiF Gk
0 = 25 - brig sk
bit 5 IC2IE: iy A\ 2 Wy ;irr
1= feiF gk
0 = 2% -l sk
bit 4 RSEW: 240
bit 3 T1IE: Timer1 F i L VA7
1= R liE Rk
0 = &1L brig sk
bit 2 OCA1IE: it LLHmE 1 iy fvrfr

1= RVFhisR
0 = HE 1L ok
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

RS 6-9: IECO: F M RiFEHFFR0 (8
bit 1 ICMIE: Ky AfilideiiiE 1 iy Ridr

1= R gk
0 = 25 1R b sk
bit 0 INTOIE: #MH T O R4
1 = SeVFPbGE R
0 = 25 1R b sk
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

5 6-10: IEC1: H i RVFIEHIT S 1
u-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
— \ — | wN12E | — | — — — —
bit 15 bit 8
R/W-0 R/W-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
ICSIE IC7IE — INT1IE CNIE — MI2C1IE SI2C1IE
bit 7 bit O
B
R = A4 W = ] B ] U = RSBz, 35240
-n = POR I 114 1=%1 0=y5% X = A5
bit 15-14 RSP A0
bit 13 INT2IE: #hafir 2 SeiEfr

1= RLVF iR
0 = ALK

bit 12-8 FREI: HAHO
bit 7 ICSIE: iy NAHHLimiE 8 H T ;e i fir

1 = VP BT R
0 = 2% |Eibrid sk

bit 6 IC7IE: #y NAHHLIEE 7 HH W e VFr
1= i nEk
0 = 2% |Ehirid sk

bit 5 REM: HAHO0

bit 4 INT1IE: AMEH W 1 RV
1 = feVFhGE K
0 = 2% |Ehibrid sk

bit 3 CNIE: i N\ H TR0 30 A 7 e 47
1 = SeVFPlTiGE K
0 = 2% |Ehibrid sk

bit 2 REM: HAHO0

bit 1 MI2C1IE: 12C1 EZE1:H iy SRVFAr
1 = SeVFPTGE R
0 = 2511 ki sk

bit 0 SI2C1IE: 12C1 M\ ZiA4 A I o VA
1 = SeVFhGE K
0 = 2% |Ehirid sk
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 6-11: IEC3: H i AIFIEHIEF74E 3
R/W-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 u-0
Foae | — | — | — | — QEIIE PWM1IE —
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 7 bit O
B
R = A[if7 W = "] 5 fif U = RSEIAL, A 0
-n = POR I {114 1=%1 0=y5% X = A5
bit 15 FLTA1IE: PWM1 [ A F I o147
1= RVFHRHER
0 = 2% i sk
bit 14-11 RSB A0
bit 10 QEIIE: QEI Sk feifFfr
1= TR
0 = Z& b irig sk
bit 9 PWMA1IE: PWM1 4517 Ik R VR4
1= RVFHRHER
0 = 2k 11 riFsk
bit 8-0 RSEW: A0
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 6-12; IEC4: FWF AVFEHIFAZE 4
u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 u-0
— - [ = 1T =71 = FLA2IE PWM2IE —
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 u-0
— — — — — — U1EIE =
bit 7 bit 0
E‘EE:
R = nif W = 0] 5 U =R, 300
-n = POR I ({14 1="H1 0=75% X = K5
bit 15-11 REH: 240
bit 10 FLA2IE: PWM2 i A /187 fevrfr
1= fRvrdiliigsk
0 = ZE 1Rl sk
bit 9 PWM2IE: PWM2 45 1 K7 fevrfir
1= fRvrdiiigsk
0 = 25 1Erh g sk
bit 8-2 REW: A0
bit 1 U1MEIE: UART1 4527 favrAr
1= fRvrdiliigsk
0 = ZE 1Rl ok
bit 0 REPW: 340
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

74 6-13: IPCO: Wil G S 77#% 0
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— ] T1IP<2:0> | = 0C1IP<2:0>

bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— IC11P<2:0> — INTOIP<2:0>

bit 7 bit 0

B

R = WA W = i[5 47 U= R, 0 0

-n = POR I 11K 1=%1 0=i"% x = ARH

bit 15 REH: 50

bit 14-12 TAIP<2:0>: Timert i i 443

111 = PLEHAN 7 (s RsE gl

001 = L EH N 1
000 = 2% 1| Ik

bit 11 REM: 540

bit 10-8 OC1IP<2:0>: #irH thigilia 1 TF Wi se gidr
111 = LR S 7 Cmtise gl

001 = L EH N 1
000 = 2% |- kT

bit 7 AREW: A0
bit 6-4 IC1IP<2:0>: Hig AfiliteiliiE 1 Wit se s

111 = FISE S 7 Uemse g

001 = e 1
000 = £ 11 s
bit 3 RSE: B4 0
bit 2-0 INTOIP<2:0>: 4N O JLoegh s
111 = PR sES N 7 Gt e h i)

001 = KL EH N 1
000 = 2% 1| kT
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 6-14: IPC1: HH IR G 3 bl A28 1
U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— ] T2IP<2:0> | = 0C2IP<2:0>

bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 U-1 u-0 u-0
— IC2IP<2:0> — — _ _

bit 7 bit 0

B

R = A4 W = ] B {] U = RSB, 280

-n = POR I {114 1="H1 0=y5% X = A5

bit 15 REI: FEAHO

bit 14-12 T2IP<2:0>: Timer2 Wit segifr

111 = Wt segch 7 Uil segeh b

001 = L EHH 1
000 = 2% 1| kT

bit 11 REI: 540

bit 10-8 OC2IP<2:0>: #iiH thigilia 2 W W se g dr
111 = USRS N 7 Cmtse g b

001 = L EHH 1
000 = 2% 1| Ik

bit 7 AREW: A0
bit 6-4 IC2IP<2:0>: iy AfiliteiliiE 2 H Wit seginr

111 = RS h 7 sk 2 i)

001 = L EH N 1
000 = 2% 1| Ik

bit 3-0 REH: 40
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

HH5 6-15: IPC2: iR imHlFA5S 2
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
= U1RXIP<2:0> \ = SPI1IP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
= SPI1EIP<2:0> = T3IP<2:0>
bit 7 bit 0
BvE:
R = A {4y W = 1] 54 U = RSB, B8 0
-n = POR A {H 1="H1 0=i5% x = K4
bit 15 REH: 40
bit 14-12 U1RXIP<2:0>: UART1 458 b I 56 22 47
111 = USRS N 7 Cmtse gl
001 = L EH N 1
000 = 2% 1| Ik
bit 11 REH: 40
bit 10-8 SPI1IP<2:0>: SPI1 ) kit se 24
111 = hlftse gl 7 Usmttsegeb il
001 = L EH N 1
000 = 2% 1| KT
bit 7 REH: 40
bit 6-4 SPMEIP<2:0>: SPI1 4% ip st e fr
111 = hl el 7 Usmttsegeb il
001 = I ILsEL A 1
000 = 2% 1| ki
bit 3 REH: 40
bit 2-0 T3IP<2:0>: Timer3 Wik sE 42 fr

111 = FHRAES N 7 sk 2 i)

001 = L EHH 1
000 = 2% 1| kT

DS70283B_CN % 84 1i{
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S 6-16: IPC3: Wi izHlFA5S 3
u-0 u-0 u-0 u-0 U-0 R/W-1 R/W-0 R/W-0

bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— AD1IP<2:0> — U1TXIP<2:0>

bit 7 bit 0

Bk

R = A4 W = ] B ] U = RSB, B8 0

-n = POR A {I{H 1= 1 0=iE% x = K4

bit 15-7 REH: 40

bit 6-4 AD1IP<2:0>: ADC1 #4528 1% b it SE 2 47

111 = FISE SN 7 Uamse g

001 = L EHH 1
000 = 2% 1| ki

bit 3 REH: 40
bit 2-0 U1TXIP<2:0>: UART1 Ki%# Wit sc g
111 = hl el 7 Usmttsegeb il

001 = L EH N 1
000 = 2% 1| Ik

L

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 6-17: IPC4: Wil izHl s 4
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
— | CNIP<2:0> [ — — — —
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
= MI2C11P<2:0> = SI2C11P<2:0>
bit 7 bit 0
BvE:
R = A4 W = 1] 54 U = KL, 5200
-n = POR W [{{H 1=%H1 0=iE% X = KAl
bit 15 REW: FEAHO
bit 14-12 CNIP<2:0>: i VA bid sih Wi s 2 hr
111 = PIRSERCH 7 (it de g h )
001 = I LsELA 1
000 = 2% 1| Ik
bit 11-7 REW: FEAHO
bit 6-4 MI2C1IP<2:0>: 12C1 FZE /T it se 2 i
111 = hl e 7 Usmttsegeb il
001 = I ILsELA 1
000 = 2% |- kT
bit 3 REI: FEAHO
bit 2-0 SI2C1IP<2:0>: 12C1 MR Wil sE 447

111 = PISE SN 7 Uaam e g

001 = L EH N 1
000 = 2% 1| Ik

DS70283B_CN % 86 1i{
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S 6-18: IPC5: Wi EHI=HI TS5
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
= IC8IP<2:0> \ = IC7IP<2:0>
bit 15 bit 8
u-0 U-1 u-0 u-0 u-0 R/W-1 R/W-0 R/W-0
_ _ — _ — INT1IP<2:0>
bit 7 bit 0
BvE:
R = A {4y W = 1] 54 U = RSB, B8 0
-n = POR W [{{H 1=%H1 0=i5% X = KA
bit 15 REH: 40
bit 14-12 IC8IP<2:0>: i AfilittiliiE 8 H Wit se i
111 = LR S N 7 Cmtise g
001 = L EH N 1
000 = 2% 1| Ik
bit 11 REH: 40
bit 10-8 IC7IP<2:0>: Hi AfiliteiliiE 7 * Wit se s
111 = hl el 7 Uumttsegeb il
001 = L EHH 1
000 = 2% |- Ik
bit 7-3 REH: 40
bit 2-0 INT1IP<2:0>: #pEHRIKT 1 fLSe 2 dr

111 = RS h 7 sk 2 i)

001 = L EH N 1
000 = 2% 1| KT

© 2007 Microchip Technology Inc. K‘Jﬂ:‘%
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S 6-19: IPC7: Wi HI=HI TR 7
u-0 U-1 u-0 u-0 u-0 U-1 u-0 u-0
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
— INT2IP<2:0> = = — —
bit 7 bit 0
BvE:
R = A4 W = ] B ] U = RSB, 280
-n = POR A {I{H 1="% 1 0=iE% x = K4
bit 15-7 REH: 40
bit 6-4 INT2IP<2:0>: #pEH KT 2 e dr

111 = PrLsEgn 7 Ut degeh b

001 = KL EHH 1
000 = 2% |- Ik

bit 3-0 REH: 40
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

#1748 6-20: IPC14: Il C iz HF 5 14
u-0 u-0 u-0 u-0 u-0 R/W-1 R/W-0 R/W-0
_ _ | _ \ — \ — QEIIP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
— PWM1IP<2:0> — — _ _
bit 7 bit 0
BvE:
R = A4 W = 1] 54 U = RSB, 280
-n = POR W [{{H 1=FH1 0=i5% X = KA
bit 15-12 REI: FEAHO
bit 10-8 QEIIP<2:0>: QE| it scgifr
111 = hl el 7 Usmttsegeb il
001 = L EHH 1
000 = 2% 1| kT
bit 7 REI: FEAHO
bit 6-4 PWM1IP<2:0>: PWM1 Wik se 44
111 = hlftse gl 7 Usmttsegeb il
001 = L EHH 1
000 = 2% 1| Ik
bit 3-0 REI: FEAHO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 6-21: IPC15: iR E = HIF A4 15
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
— ] FLTA1IP<2:0> | = — — —
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 7 bit 0
Bk
R = A4 W = i[5 U= RSB, 540
-n = POR A {I{H 1="% 1 0=iE% x = K4
bit 15 REW: FEAHO
bit 14-12 FLTA1IP<2:0>: PWM1 #kE A it se 24

111 = PrLsEgN 7 Ut degeh b

001 = KL EH N 1
000 = 2% |- KT

bit 11-0 REH: 40
FS 6-22: IPC16: Wil e BRI HIF 75 16
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
= U1EIP<2:0> = = = =
bit 7 bit 0
B
R = A Ef W = [ 5 {7 U= KLU, 52250
-n = POR I (A 1=%1 0=75% X = A4
bit 15-7 REW: 52200
bit 6-4 U1EIP<2:0>: UART1 &% Wik Je2ifir

111 = tPUTHESh 7 (Rt

001 = FikrfsEdh 1
000 = 2% |- R I

bit 3-0 REI: HAHO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

H17AS 6-23; IPC18: Il b iz HI &4 18
u-0 u-0 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0
- | - 1T =71 =1 = FLTA2IP<2:0>

bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 u-0 u-0
— PWM2IP<2:0> = = — —

bit 7 bit 0

Bk

R = A4 W = ] B {] U = RSB, 280

-n = POR A {I{H 1="# 1 0=iE% x = K40

bit 15-11 REH: 40

bit 8-10 FLTA2IP<2:0>: PWM2 ks A it o624

111 = PSS 7 Uaamse g

001 = L EHH 1
000 = 2% 1| kT

bit 6-4 PWM2IP<2:0>: PWM2 it 56 A7
111 = el 7 Umthse g

001 = FikfLsEg ol 1
000 = 2% 1| Ik

bit 3-0 REI: HHO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S 6-24: INTTREG: FWiiEHIfRET e
u-0 u-0 u-0 u-0 R-0 R-0 R-0 R-0
— - 1 = 1 = ] ILR<3:0>
bit 15 bit 8
u-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
= VECNUM<6:0>
bit 7 bit 0
BvE:
R = A #Lf7 W = 1] 54 U= RSB, 5240
-n = POR W [{{H 1=FH1 0=iE% x = K4
bit 15-12 REH: 40
bit 11-8 ILR: Bri CPU it se g fr
1111 = CPU I seg ol 15
0001 = CPU F Wit Sl 1
0000 = CPU F 54l 0
bit 7 REH: 40
bit 6-0 VECNUM: fp4bHErf K7 ) 5 g 5 A

0111111 = bR Wr ) R 4w 5 4 135

0000001 = FFAb# 7 A f) w5l 9
0000000 = fFAbHE Wy ) &= 1 gs 5 7 8

DS70283B_CN % 92 7il Iy
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

6.4 UK ELE

6.4.1 wihtk

AR AR A I T T -

1. WERAFERE D, WK
(INTCON1<15>) # 1.

2. BN IPCx %747 B b s I Ar b b ik
FHH PRI, I et HAR T
N R WA . iR TR R AL, W
Al LR AT SR F TR IPCx 25 A7 a4 A G
T4 4 AR HE A

NSTDIS A

E: TERAF AL, IPCX A A7 S AIUALE, N
BrA ) el o B e g 4.

3. RPN IFSx A3 A7 h b SMBUAHSC K P TR IR
VAT

4. JERDFFAHN IECX Ar A s -5 A I 5C (1 b
FVFEEHIOLE 1 2k SVE .

6.4.2 FH BT R 45 A

LT A ISR LUK SRR A IE A 1 1) s Hb E W) 4RIV T,
B TREES (CIETIILGWIES) MHTIHEN
MR mE SR THA,

—BAE LT, AN ARSI IFSX A 7T
55 ISR b B () P WTIs AL B ) bR VS & . I, AE
B AT EE LRI G ISR, 3 ISR AL 4wiE =
Zifid, WA RETFI E R4 4500 ISR, LA {77
K PC fH. SRL {EAIRSEH CPU 450 2 3 H AL

6.4.3 Bea o Al 25727

B T 5205 % INTCONT 2577 4% A B BIEIR AR G
RIS R HE N PR 5 F > (Trap Service Routine,
TSR) 24k, TSRAEM L ISR KUK 7 iS5 .

6.4.4 rpT AR L

AT LA FH DAR A5 B8 11 B o

1. I PUSH 544 247 () SR i N1 kg .

2. JHiKE OEh L5 SRL BEATIZHE BRAZ H A s il Ke
CPU (SR BB N 7.

SV T, T BLER] POP 54k R SEHT Y SR
fHe.

H: R IE R SE PN T BT 7 R 7 A

A
AREEE LB (s ch 8-15) .

1 DI SI 50T LU R AR S5 2000 1-6 1 i 4%
—BIEGER . D Sl RS ARERR LIS 7 1
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

0
E:
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

7.0 IREGHEE

¥

REPETF MR T  dsPIC33FJ32MC202/
204 F11 dsPIC33FJ16MC304 Z34-FIThfE .
{HEAN A F M U AE T A S % F
MERAE . T T ARAS B T A AR 7 A
E, 2 (dsPIC33F &415% T .
Z I, Microchip %4 35l
(Www.microchip.com) TR & OB W
(dsPIC33F RFNSHEFM) & 11,

dsPIC33FJ32MC202/204 Fil dsPIC33FJ16MC304 #i %
LEE AT
o ATIEPEZ PO ORI A PS4 s A1 A IR Bt

o Jr LEBUHER  (PLL) Wl A 30 AR AT SR 3 h
LR RGN BT R

o WESFRC¥RF#sthnlff Fl PLL, PRI RV de s a1T
Ao 1S I = A AR A P R O T Al A

o NTEI BRI 2 TR B B B )

o [HTE RGINFEM T R FEIN B 4 AT

o WREARP AP IEALAE (FSCM) , AR el
FEREX M s b 5

o —/M BT 274 (OSCCON)D
o TG EERAES RN EAL

B 7-1 g3t TG4 R RALHE R .

A 71: dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 G R AHER
dsPIC33F
LR
T ! DOZE<2:0>
XT, HS, E :
0sco [X—r :l’> HS EQ IS [
| | s3 XTPLL, HSPLL, ! <N
| | > ECPLL, FRCPLL ol w " Fey
0SsClI | S1 pLL( > S1/S3 NN > ! >
L J > Ll a :
- | | |
| |
L 2]
Fosc
l > l
FRC bz »> ! FRCDIVN
R Lyt 5 > | > S7
| x > |
| uw > |
| ;/([ |
TUN<5:0> FRCDIV<2:0>
| ’—E FRCDIV16= 6
FRC, |s0
LPRC LPRC |z
P v o
IR ~ S0SC
sosco Xf—¢—F >S4
| | - /(
! LPOSCEN
| |
SOSCI I L el e A e 45 AL
| |
S7 NOSC<2:0> FNOSC<2:0>
WDT, PWRT,
FSCM _
Timer1
E 1. HS N T7-2 THEPLL HAIE R
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

71 CPUK# &%

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 #4{:
it 7 MRSk £

« P RC (FRC) ¥

+ 17 PLL /) FRC ¥ 7%

« T (XT. HSHELEC) Ik

o i PLL M EIRG 2%

o HiB (LP) ¥R

« {kTh#E RC (LPRC) #E#iss

o HFE A ANAS I FRC YR58

7.1.1 B iR B

PRIERC (FRC) Wi oy TAEMR KA FR(E M 7.37 MHZ,
H PR LAY FRC M. A A petg i i A ik
FHE € FRC APkt (M 1:2 5 1:256) . 1§
FRCDIV<2:0> (CLKDIV<10:8>) fiikiEFi%sr 4Lt .
TR S e LN AT — I B e Sk He s eh s«
o XT (&3R): 3 MHz £ 10 MHz 3t [l P9 11 & 41 Fo e
PR . IR REAE OSC1 Al OSC2 FIRZ
] 6
o HS (@i S¥R) : 10 MHz 2 40 MHz 36l P 11 &
. SIEEALE OSC1 Fl OSC2 Bl .
« EC (HMHATET) : 0.8 MHz % 64 MHz Y5 4 (146
T EME S . AN EME S BN E] OSC1 5]
Jikn
WiEh (LP) 4R ¥4 2 W RTh RS AT M vk 1, e i
32.768 kHz fRak f & iRy . LP #k¥ w1l Hf SOSCI
F1 SOSCO B,
LPRC ({KI#E RC) WiBr¥as TAESZR bR FRAE K
32.768 kHz, ‘e LLHIEER 1M N4 (WDT) i
AR AR N AT RS (FSCM) 32 b,
TEFH FRC FIESRG %4 N BE S 2 F _Bat
AHER (PLL) , g 88 CAESR AL 5 v R il b A% . PLL
BN 7.4.3 75 “PLLECE” k.

7.1.2 EX N INEE B
S e R T R e S
SR A YR S TR A B A O 2

frash. CEZHMMGELE, H2 W8 201 F “E
B2” o ) WA IR T A 1 FF TE B A FNOSC<2:0>

(FOSCSEL<2:0>) il & ¥ % #% i =0 & £ i & 7
POSCMD<1:0> (FOSC<1:0>) &#87 I- Hi & {7 I 4
HRPRG . FRC IR ZEINT CRFERD %
.

P B A ARV P AE A 2B AS 8] 1R I s =X 2 (R JEAT I 4%
mZ 7-1 Fizm.

Pemasimd (YR T PLL B PLL D
Fosc # 2 /L= E 28 e 2w B (Fey) o Fey & X

BRI T AR E, dsPIC33FJ32MC202/204 Pl
dsPIC33FJ16MC304 4L K AT 37 £ 4% 1 40 MHz () T4 5
S

$REA AT B AR Foy
AR 7-1: S TR

Fcy = Fosc/2

7.1.3 PLL #c &

TIRGAANE FRC -G 4 AT E B v - PLL
S SRER T i 0 DA o PLL 7E 2836 38 A1 3 1 7 i
AR K RS, B 7-2 44 7 PLL IHEIA.

DL FIN 2R LR 2 s FRC A% e 344y PLL 1)
4R % (Voltage Controlled Oscillator, VCO) 2
TR (N1 2. 3. ... 833 4344, VCO [¥)
B LAE 0.8 MHz 3] 8 MHz H56 Bl N #E T3 4%, {F
H PLLPRE<4:0> {. (CLKDIV<4:0>) ik £33 4 [A
F “N17,

W] 1 PLLDIV<8:0> {7 (PLLFBD<8:0>) #%# PLL [/t
fEHIH, XA FRALETAE VCO I S T “M” o
IR R Z K 1 DS =42 1) VCO i Al 4E 100 MHz
#] 200 MHz JEF P .

VCO iy thidk — B )5 o Sk 7 “N2” 43 4. Af H
PLLPOST<1:0> {7 (CLKDIV<7:6>) k%% T
“N2” WLUJE 2. 4 B 8, WMJIEFZN T, LME PLL
Wi (Fosc) #F 12.5 MHz %) 80 MHz il iy, LA
772 6.25-40 MIPS (a8 T AR 1%

S YR Ak FRC R 8%, it FIN, W) PLL (%0
HFosc i (HELFARTFD -

Fosc it&

Fosc = FIN*(

AR 7-2:

)
NI*N2

DS70283B_CN % 96 1i{

L

© 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

Wi, R IEEAH 10 MHz 838, “H PLL (19 XT” 4 AR T-3: H PLL B XT 51
T ¥R s i
* QIR PLLPRE<4:0> =0, A4 N1 =2, 2057 /£ 0 _ Fosc _ 1 10000000 * 32\
4 10/2 = 5 MHz [) VCO #i N, X —HiRAE Fey = R (—2*2 )— 40 MIPS
0.8-8 MHz AT 52 yu Y o
o U4 PLLDIV<8:0> = Ox1E, 4 M =32, ixi4/=
HEHEE S 5 x 32 = 160 MHz [ VCO 4, x4
ZAE PR 100-200 MHz 36 il 9
o U5 PLLPOST<1:0> =0, 4 N2 =2, Xt
160/2 = 80 MHz [ Fosc. 7= 2F [ 38t T4 3 B 42
80/2 = 40 MIPS.
Kl 7-2: dsPIC33FJ32MC202/204 F1 dsPIC33FJ16MC304 PLL fE[&]
0.8-8.0 MHz 100-200 MHz 12.5-80 MHz
Sl ER= Hifs 5 g5
S =l ] £
E}Z;ﬁ%@ (RE'CE';?R MR [ o) pRE X - VCO > PLLPOST —Y—» Fosc
PLLDIV
xK71: B R B A B AL
PRvh B LR POSCMD<1:0> FNOSC<2:0> v
SIERIPGE RC k% 2 P8 XX 111 1,2
(FRCDIVN)
T 16 PG RC R 2% B XX 110 1
(FRCDIV16)
{LI#E RC #¥% 4% (LPRC) P XX 101 1
il (Timer1) #k%#% (SOSC) Lt XX 100 1
i PLL I ERZ % (HS) (HSPLL) B 10 011
i PLL I ERG 2 (XT) (XTPLL) * 01 011
i PLL M E4R#% (EC) (ECPLL) * 00 011 1
FIPss (HS) B 10 010
TG (XD * 01 010
TG (EC) * 00 010 1
i PLL AOBS# RC PR3% %% (FRCPLL) R XX 001 1
g RC #eds (FRC) Py XX 000 1

# 1. OSC25|HzhfEH OSCIOFNC fig A7 ¥ 5E
2: SHFRGE (CER) 83F, X RIRAMIRE 2,

© 2007 Microchip Technology Inc. ?‘]ﬂ:‘% DS70283B_CN % 97 U



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FEsT1:

OSCCON: ¥ #EHFFes

U-0

R-0 R-0 R-0 u-0 R/W-y

R/W-y

R/W-y

COSC<2:0> | = ]

NOSC<2:0>

bit 15

bit 8

R/W-0

R/W-0 R-0 u-0 R/C-0 u-0

R/W-0

R/W-0

CLKLOCK | IOLOCK |

tock | — | cF | —

LPOSCEN

OSWEN

bit 7

bit 0

B

R = w47

-n = POR IN {1 1=51

= £ POR I ey i A7 v B (1 4
W = il'5 A U= RSCHUAE, 300

0= %

X = KA

bit 15
bit 14-12

bit 11
bit 10-8

bit 7

bit 6

bit 5

bit 4
bit 3

bit 2

REH: A0

COSC<2:0>: MuyfRFasikeesr (i)
000 = #hif RC k% #s (FRC)

001 = % PLL [t RC #&#H 2 (FRC)
010 = X% (XT. HS FEC)

011 =4 PLL FIFEIRH & (XT. HS F1EC)
100 = fih¥R¥ 4 (SOSC)

101 = {&Ih#E RC &%+ (LPRC)

110 = 47 16 /A PE RC %4y (FRC)
111 = 77 n s 4PuE RC %45 (FRC)
RSEP: 52H 0

NOSC<2:0>: Hifki asik#A7

000 = thif RC #iki% &4 (FRC)

001 = 7 PLL fyfik RC #k#s (FRC)
010 = X% (XT. HS FEC)

011 =77 PLL I EIH s (XT. HS FEC)
100 = HiBh¥RH 4 (SOSC)

101 = L Ui4E RC #E% 4% (LPRC)

110 = f 16 434 P RC k@ ds  (FRC)
111 =4 n 43 PiE RC R4 (FRC)

CLKLOCK: IR #hi g [ et

WU B e b A B H FSCM #4411 (FOSC<FCKSM> = 0b01)
1= INpPOIHAEE b, RGN BB e

0 = I BMDIBAERE, FRGTIN B rT A I B D) SE 5

IOLOCK: Mt | AL £ 8 E {7

1= SRS FHUE, ARV EASMRS LR 17 s

0 = AMRGIAIEFERBIE, VB AIMG AL P A7 25

LOCK: PLL BiERASAr (B

1= FoR PLL A FHURIRAE, BE PLL AR 2 I 2 4 I 45 7R
0 = KR PLL 2T RBURA, e N 28 7EI2 478 PLL #2411

REM: A0

CF: BB ey (el R /2
1 = FSCM A 21 i ol e

0 = FSCM A A 21| I il bt

REH: 240

DS70283B_CN % 98 1i{
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FHBT1: OSCCON: HHZHBEHIFFRE (&)

bit 1 LPOSCEN: #ibh (LP) ¥k ssfdfef
1 = fHREHEBIIRG 4
0 = 25 LA IR 4
bit 0 OSWEN: =% 4 VIl RET
1= HRYHE B NOSC<2:0> {735 T (¥R 2%
0 = P A5
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

T 7-2:

CLKDIV: H8ho 3Lt s

R/W-0 R/W-0

R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0

ROI |

DOZE<2:0> \ DOZEN( FRCDIV<2:0>

bit 15

bit 8

R/W-0 R/W-1

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

PLLPOST<1:0>

PLLPRE<4:0>

bit 7

bit 0

I
R = B

y = 1£ POR o fhfic & 47 1% B 1 {H
W = 0[5 {f U =R, 300

1= 1 0= iti% x = H A

-n = POR I {1

bit 15 ROI: ik E A7

1= PHPEHEZ DOZEN 47, JF HACTE S I Af / Sh IR L gk & N 1:1

0 = X} DOZEN 4775 5%

DOZE<2:0>: b3 2% i 4434 Eb e 647

000 = Fcy/1

001 = Fcy/2

010 = Fcy/4

011 = Fcv/8 (R0

100 = Fcy/16

101 = Fcy/32

110 = Fcy/64

111 = Fcy/128

DOZEN: DOZE i fifigfr (1)

1 = DOZE<2:0> F-BtFs 5 A I BioR1 Ab HE 258 i 8h 2 [a) i Lh %

0 = ALHLARITER / A I i L 25w oA 1:1

FRCDIV<2:0>: WBHGH RC 47 % a8 5 4 Sl Lb A

000 = FRC 1 7345 (BRI

001 = FRC 2 44

010 = FRC 4 /34

011 = FRC 8 /i

100 = FRC 16 434

101 = FRC 32 44

110 = FRC 64 434

111 = FRC 256 434

PLLPOST<1:0>: PLL VCO #irth /MMLLiePefs (BRRH “N27,

00 = it /2

01 =#t /4 (BRI

10 = {#%

11 =%yt /8

bit 5 REI: A0

bit 4-0 PLLPRE<4:0>: PLL LI SLEAL (B “N17,
00000 = fwA /2 (ERiA)
00001 = #i A\ /3

bit 14-12

bit 11

bit 10-8

bit 7-6 PLL 57345

PLL Ti4- 43tk

11111 = #i\ /33

w1 e ROIALE 1 AU EF W%

L

DS70283B_CN %5 100 01
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAERS 7-3: PLLFBD: PLL RS F7es
U-0 u-0 u-0 u-0 u-0 U-0 u-0 R/w-0(1)
- | - 1T =71 =1 = — — PLLDIV<8>
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
PLLDIV<7:0>
bit 7 bit 0
Bl
R = A4 W = ] B ] U = RSB, 280
-n = POR I {14 1=%1 0=yH% X = A5
bit 15-9 REH: 40
bit 8-0 PLLDIV<8:0>: PLL Jeifidiitbtr (FERA “M”, PLLAEHED)

000000000 =2
000000001 =3
000000010 =4

000110000 =50 (K

111111111 =513

© 2007 Microchip Technology Inc. olp DS70283B_CN % 101 1i{



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S T4 OSCTUN: FRC JR¥5eig+afin
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ TUN<5:0>
bit 7 bit 0
Bk
R = A4 W = ] B ] U = RSB, B8 0
-n = POR I 114 1=%1 0=y5% X = A5
bit 15-6 REH: 40
bit 5-0 TUN<5:0>: FRC #5355 #% i35 i

011111 = FME + 11.625%
011110 = F.0 4% + 11.25% (8.23 MHz)

000001 = L + 0.375% (7.40 MHz)
000000 = iR ChrFR{E 7.37 MHz)
111111 = MR - 0.375% (7.345 MHz)

100001 = H.OMiE - 11.625% (6.52 MHz)
100000 = H.0ii# - 12% (6.49 MHz)

L
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

7.2 BRI AR

FESAEEEHIR N AT CAEEAT AR e PUAS B (32
P ae. LP. FRC 1 LPRC) 2 Ji) & Hi#e. JBRifx
Fh RIE R e AR, dsPIC33FJ32MC202/204 11
dsPIC33FJ16MC304 231 1IN b ¥ ick R v A 22 48
5E o

T

TG =FAF TR (XT.
HS #1 EC) , ‘Efl1l POSCMD<1:0> fic &
PEPE o 5N AT LURT A S B 4R
Do B AU ) AR S, B Al AR X
DI S B a o, (EAREEART a3
BEAT FERRE AT 00 T AE E R S A
Il 7R [ HEAT VIR

7.2.1 i RE I B )

BAFREIT BRI, BOE FFAAES I FCKSM1 Bl & A7 4
BigwFEN 0. CEZVEQEER, 1S W 201 “HE
2”7 o) WnH FCKSM1 fe B KM gmAE Chy 1), Wi
) Th R R BS AR WAL 2R Sh REME 281 X2 BRIA K
Ho

2 I Bl D) e B 25 - B, NOSC 5 1l
(OSCCON<10:8>) ANgifilif ik #%. {HJE, COSC {if
(OSCCON<14:12>) [ tii FNOSC fic & 1 ik i i
.

76 I 2R ¥ 48 2% 11 18, OSWEN
(OSCCON<0>) 3k, BEEREFN 0,

7.2.2 PR A VI L R E
PAT I DI DT LR H AR R .
1. M4ET i COSC A (OSCCON<14:12>) L

EtiilEa

3 24 T AR e ¥ U o
2. PATHBUTIILL LS N OSCCON A £ s 1
T

3. RHEHMMES NFRZAIEE NOSC =il
(OSCCON<10:8>) .

4. PATIHBUFHILLALVFE N OSCCON 2774 1%
T

5. ¥ OSWEN {7 (OSCCON<0>) # 1 LIH3h#
R IE

HILARFE A6 B F G0N Bl 144 5 S BEAT 4 g

SR

I Eh ) Bai b3 NOSC F=iHIAL il 5 COSC

RSO BT R . BB AT, W a4t

ZRMEAE . EXFIEOLT, OSWEN 17 H 3

Z, e k.

2. W BB THEU A, ) LOCK
(OSCCON<5>) il CF (OSCCON<3>) k7
PriE% .

3. WRFR S WO AEARLEZAT, WA 2K T
Ja e WRIFIE IR YR, TTE RS54 E %
PHEIREN 2 (OST) #Bi. W IRy 245
{F/ PLL, RS E RS PLL B
(LOCK=1).

4. TEFSSEAEHI AT 10 AN, ARG
AT A e

5. T E OSWEN A /R i ehd ik th. tat,
NOSC i %1% %] COSC RS

6. UL IHI A OCH], LPRC (i WDT =

FSCM #{fifie) 5 LP (i LPOSCEN {#f &

1) Kbk

HO: AN R, AR R 4k sk
ATARHD o tof B BBURK ()4 RS AN WA L s 4
7o
2: AAVFEBAEARE PLL RATAT %7 pe s
M FRCPLL 2 [al AT i B )4, 1XiE H
TR 5 1) R R I ) e . AE K 2B Bl
T, NS S E] FRC B0k L4
PIAS PLL A5 2 o] i st o

7.3  WEAPEHIEMEE (FSCM)

WS RA I B LA (FSCM) AV s (e BT 4R 35 2%
AR LU T R4k ST . i g e g FSCM
hfg. WRAERE T FSCM Jifie, LPRC N il as i &
SelsAT  (RIREEERAN) , IF HANSZ R T I I 4% (0 4
il

TER AR ws e Iy, FSCM 237 Az I e b e Bk =
fF, J¥RE DI E] FRC %% . RGN T
A S ED T B I s AT 3242 06 AT o A 0o 1 3 s
A IR N GG SR U 0 i, PR SR A
A RAREE

I SRAE T PLL S AR A R GEIN B 45T, I bk 2=
BEfF A B FRC 2 B LU R AS AL A I e 2
bR e Ul e 2 PLL 1Y) FRC.

© 2007 Microchip Technology Inc.
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0
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

e

AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
{H AN NAEA T A 4E BT A 1S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 #314
SR T B RE R DD, 4D A R A 1 B i
CPU RIS BIBORSEILI . — RT3 BAE H i
SR A B T 5 oL B 1 8 £ T R I
dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 #314
FH DA DU 3 B DA E

.

o HE TR HIRIRREA FI2e B

o P T IR,

o PR MR HAT A e )

T B P 136 16 T £ (R DR R (et
I ORI () (R 5L 47 3 8 344 2 P 11 3y
¥

8.0
.

8.1  IFRRBURAME B #

dsPIC33FJ32MC202/204 i1 dsPIC33FJ16MC304 4% 14
PRI I IR, P TR N 75 AT
o WRRBUERENHEE, H AT ES NOSC £
(OSCCON<10:8>) BT IS ThFET okl 4R o o
76 AR S I0) S R G B R 2 DA AR N R BR R, R
FE7.07F “RHBECE” PIATHE RS,

%l 8-1: PVRSAV 3541

8.2 ETIRAWTTREMHER

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 2%
BRI AT R, B HATERR ) PWRSAV 54
AT AHE N IX PRI o ARIRAS T I 45 1 A 451k
FrERIEHAT; FWEEF CPU {518 TAE & 1R
PAT, (B R AM AR AR 2 TR, ] 8-1 H PR N
PWRSAV $& 4 IIC s 15

H: SLEEP_MODE #1 IDLE_MODE &1t itk

AT S s Sk S e X L

TERE VP I A . WDT BN B A, 2 pk4s
B HARHRFN A PR o 25 PR H S A A = IR R AR A
“NeE”

8.2.1 PRI AR

RS XA T AR :

o REWBIEIRM . WHRMEH T LIRS, hEx
M.

o IR 1O S EASH AR I, WS FR I T R P
k.

o T ARG EEAE L, T DL R I R 2%
FEARIRAE A TAE.

o WIRWDTHHRE, W LPRC I &7E R T ¥4k
LEIEAT

o R WDT BEfERE, WA HENARIRAE X 2 11 B 3k

o
o FFUEIRAETHREER A AT REAEIRIRASE QT 4k &2 T 4%,
ALHE 1/O i 1 _EFR N ST A8 A8 40 h RE B A FH A
B I B N R AN
o ATAN T EAE F R GE T BE R TAE I A B IR IR X
TRBARIL,
MR U AT SRR, SR AR IRAR Qe i «
o PEAATA B B FR VR BT
o AT AR A
« WDT &/
IARAT QG BRI, AbE 28 0 FH 7 108 N R RIRAR 5 I Ak
T CARARZS O i it 3T T U A

PWRSAV  #SLEEP_MODE
PWRSAV #| DLE_MODE

; Put the device into SLEEP node
; Put the device into | DLE node

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

8.2.2 25 PR AR

B EA T L :

s CPU /& 1A% .

« WDT #{ AEhiE%E.

o ARG TARIRES . TRAHOL T, Brashik
FECHORS 8k S F R G BRI IR TAE, T LiE ik
PEHOAES B AT (A 8.4 “HMEHEIHRAE L) .

o WHRWDTEFSCM#BALRE, W LPRC H44 fr%F T4E

MR U AT SRR, S0 A RS Qe i «

o PEAATA B HR FR VR BT

o ATATERAERAT

« WDT &

NS A AN, FOFY CPU $ At 4, HAZEIA

PVWRSAV f§ 42 JG I T — 438480 ISR F I — 4184

FFAEBATIR S

8.2.3 FE1T REFR - PAT IUIIA] £ o

£ PWRSAV i 4 AT Y] 18] ¢ 2= 1 T o4 A2 38 2 1E A
MRS AR US A4, I B AR s AR 2K
HH .

8.3  FTHMEK

T, T S A S RN N R e AR L B T A
HIERMG . AR, AU ANTTAT . B, HELERy
Al e AR FEAS IR ) (R 200 AE ,  RIAEAE & A AT A
FADIRAE R A FSh o FRAK R GE I s B 0] g 2 iy K3l
fE4R, MEHAT R i A a2 blE.
FIBRL A by —Fh R G T RETT VR, BT LAFERR
SR PATAID 5 L T PR TRE . LT, REGhS
ol U [) PR Ho AR A ) ) P s T, AN AR A
PR, (H CPU B AP EERE T . {Rirx
PN B[R] 20, mT AGRERN U5 1) SFR HRE T, TR
CPU LU 8 Hs JE AT AT .

Wit DOZEN fii (CLKDIV<11>) B 1 {fifig4T i,
SRS AN P 2 2 DOZE<2:0>  fif
(CLKDIV<14:12>) REM. H/\M A REmic E, N
1:1 %) 1:128, Hi 11 Z2EUIAKE.

TEFAFIRSI N b, AT AR U 1 - PR T
FERIAT o XRE AT LLSEEUAN ) T M2 47 %6 s e 2R vy
MZhte NS, 1 CPU 43548 PR A F i
F B R %27 . @ik ROl 47 (CLKDIV<15>) ‘#
1, o] DI SRR 7 A v e i [ 3halk [e] £ 455 CPU To4%
o BN OLT, Wi xd 7 A =8 AR % 3
i

Bilan, Frsss i CAEEEE R 20 MIPS, JfAR#EIX —if
FEK: CAN BB (13 B IC 4 500 kbps. T R BLE K 2%
8 TR ZE E Ty 1:4 FT IS, T84 CAN itk
W4k 4% T3k (1 500 kbps {7 (E, i CPU ML
5 MIPS FJ3 B TP G HATHR 2 -

8.4  AMEMEBRZEIE

HMERIRAE | (Peripheral Module Disable, PMD) %
AP 5 1 E BT R e B 1 S R A — AR 4
WARER R 900 2438 A0 1 () PMD $2 AV 25 11 A
SMBRCIEN T TIFERARIARTS o 5 SRR S R4 il 7 A7
WARESFAB WYL, HSAT LG ER/AST
s, HEEUE T

SUATHE PMD %5 4728 W IR A it % FLAS 2 1) dsPIC®
DSC #FSRFHAFMKEIN, A S AE REAH R R Z M AR
RIS ERER, WERIMESL R, 'E4E PMD %
fr R AT AR .

- Lok PMD A2 1, B A SR AR A
A T I SE I J5 28 k. U, 2R
PMD {735 %, D6 B HOR £ — AN 2
FRIEINS JR A fE (BB R e il

P A7 A L A S RERRR ) TAED

DS70283B_CN % 106 i
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

9.0 1/O¥H

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

AR | (Vob., Vss. MCLR il OSC1/CLKI %
A BEHAMNERIIFAT 11O I3 BT 110 BN
HR AR ik A AN, PR TP BE .

9.1 FH4T 110 (PIO) 31

WE, SRS ASRKIFT 110 A2k
MTAZAMBE . AR G2 2 B R A S e flk e
X ZBIT R XX Z B ITOCHI TR H% 11O 5 AN i i
BRI IS 5% T AN RE AR Y [ o iZIB 4R
A2 BEIE “REHEN (oop through) 7, B4~
Iyt 1 PR B0 R n] LLEK B L H R AN 5 RN S BN
9-1 IR T iy A ] 5 At A8 52 1R DA B AT DR
/0 511

Bl 9-1: SRIEH 3 O S5 HE R

WRSNEEAERE, IF HAME IEAEAE A S5 I, %51
BATIAE A VO BIMMER . Lz /0 51, H
FEAT i DT A HH R B Bk gl 28 1k W R R4S H
B WSS RS, WiZ 5] AT i — A 1 SK )

FITA o L S IR 3 N2 A7as, IXLUP5 77 as S 51
fE R 87 110 B TAF B M 56, Bl 7 1R %5 77 4%
(TRISX) #e5E 51 B S N Ay o 4 SR8 7 1) 47
1, MBI . AU, Bramas e Xh
N B (LATX) B, 2312 8 e b iy
. BEHERN, BAKEHFERS. ERO (PORTX)
W, A LS VR TS DS, SR
PR

b4 R A TR PR AT A7 B JEAH DX 1) B A 42 sl 25 47
PR AE L X RERE X Y IR LATX Fil TRISX 75 7745
LR 3 O 5| IR 152 0 2

23 115 | 5 — AN B3 s SO AN 1 Sh BE
A, e RO, ROy T oAb 5%
BB U

51 B e

itk & BRI o<

r— "

G BRI fiE

| 110

|
T
!
S8 4 £ |
At S |

i A

1
0
(l
1
0

| st s

L

CKL
TRIS {17 a4

Q

CK™C
Bl AT s

|
|
|
|
|
|
| o— D
|
|
|
|
|
|
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

9.1.1 TR T e P

k% PORT. LAT FI TRIS #fresHHEdmisbisr, w4
i 1153 | Rt v R P T A 5 i S S A T
Ho X2 H 5 B A g AR G % U A% T % 428 161 2 A7 A
ODCx 4%, A Forp (KTAT A7 E 1 TR KA R 1) 5]
e A W AR T T

R AR B I S VR I A A A1 8 B, £ P
RSSO RS 7 D REM 5 ™ 4 =i T Vo (J1 5V)
Rt Yo SR VR SRR TR s 5 B RVIRIRYE A )

9.2  FEMEMINGOG

AD1PCFG 1 TRIS {7 T#=iil#54L (Analog-to-
Digital, A/D) it I 5 BAITRIHRAE o o RSk s 15| 0 A
B, WX TRIS fL4Z0E 1 (A o Wi
¥ TRIS fiE% i) , W i (Vo 8k
VoL) K gl .

M O AFA I, T TG AR A N SE T 5 |
K% (IRHP .

P, 5 Ay 07N T 5 TR S 2 AP N AT e e o S5
TARAT 52 OB S I CRUES ANX S IED , nde
S R F s T e 5 S0 N % 2 R 1) P g
ARG .

9.2.1 I/O %t 15 [ e} e

S 1 77 1) 5038 B3 11765 B A 5 ()3 1 PR B A 22 ) 5
P ANEA AW, M IZIE A& NOP, ] 9-1 45 T —
ATl

9.3  HNREZES
o) St T i IR A5 78 A 3 4 T R S U

dsPIC33FJ32MC202/204 F11 dsPIC33FJ16MC304 #%1f
FEVE 2 BN SRR AR AL I, i) AL BE 2% 5 b i i
Ko ZEE RN, A A AR AR N AR I 2 d
NIRE A, RSB, Rl (R
YE) 31 IS (CNx 5D 7E8 NoRA R A28
7= AR R T K

H A5 CNBLEAH S 1 75 47 %% - CNEN1F1CNEN2
LA E A CN KN 51 W7 e 30y . ks 3L
HFAE—ALE 18 SV 51 CN .

A~ CN 51 —AN 5 2 AER IS Ehr g . 55 b
L 70 R RS G FA IR, MO T e el
WA, NP A AN . A4S CN 5
JHIFE A7 1 CNPUA 1 CNPU2 2742 28 W] 43 i g & A~
S . RAT P RI 1 S R REA N S 55
PINEE

H: 2 5 | RS IE A i, RESAR

M J 5 A L F R SR g 2R b .

%1 9-1: i 15 | B
MOV OxFFOO, W ; Configure PORTB<15: 8> as inputs
MOV W), TRI SB ; and PORTB<7: 0> as outputs
NOP ; Delay 1 cycle
btss PORTB, #13 ; Next Instruction
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9.4  HMEFIHERE

A5 | BRI 6 BAR A T LAAERZ 98 (K 1/O 5 | B i A ik
PRI B AN DRI TR ey e s Lm0 5
FRIHESIE IR, Ry AT LLLE B R LS M 5 A AT P 4
AN, AN R B O ARG N A o

SR L PR B D REAE R 1O SIMIINIEE T4 T T
Yo RERF AT LR R 2 8 A BB NAN 1 ol o
SEHU B LE 1O T AEAT > Shis s | It %
I ARAFRIAT, I AT EOS ST . — H
IR AN G IS, bR 7RI RS, BABIT kX
SIS PR A B R T T

9.4.1 o] A5

A I PR Th B 1T 7 05 2 2645 | BITKSG 1 A8 A . T
FH 5 B 850 H B e T4 5 et b L K. S #p AR
3 B Th BE B 51 AE AT B 51 I A4S FR th AL R 44 B
“RPn”, M “RP” R/RA[EHMES 4N, “n” s&nf
WL S g .

9.4.2 ] A

Al AN 5 | BB T RS A PR A AR 2 U VR S Th g
AN . X LEAN AT

o —fEHRATIAE  (UART F1 SPD

o TP E I S B

o SSEINSRARSCHIAMNE Gt BRI Ee D

o EBOPARAL I N

LRSI, — U AE S 7 Th B I AN AR AN B £l
HNBES IR ThBE . XA RN AR T e 7 i e i 1
FIHERR 10 G, HRBEIRA S HERER 245, X
BERTHUELEE 12C. S BESRHERR T BT A RN 1
BEH, Bl s (ADC) .

AT EE WG A S BRI 1O SIITE G . AL Ab
BEATAG 2R LA AR R E 1) /O S, A b, AR wr Emk
SFRAMBAGEAE BN S I BT, sz s i TAE H Y
HAMAMBERA R

9.4.2.1 HMBET | I FE D R S 2

Al E B IS TR E /O S R, e st
G T AT HABECT 11O 25 | IR DG 10 B ad 45 b
Bl RCHSHMI AN IIRATC K . ATE A AR
M AGEA 2T 5% 5| AR R I AE T B D) RE .

9.4.3 PRI AN BET| IIE F%

A | I FE D BE B AL SR DD RE A7 A7 s d2i ). — ALk
EIPINSE VNS R i3 A i N v i W (NP
TR, i AT LA 32 BT MK s 5 /B2 10 A AR i
CO SR AN BERAT NS D) JBCEAEAT AT FE 1K D e 5|
k.

AL HMBE TR T | A 1] A 5 28 T M A AN [ gy Sk
ATAETE, IXH PR T 0 g A\ I i

9.4.3.1 N

AN 5 I 8 SR T 4 N AE AN R _E AT R . 54k
PRSI R B A B FR /R B WS () 5 . RPINRX 347
TR SR E AN NIR (LA A7 9-1 B 4795 9-13) .

AT S B E, RS ] SR 4 8
2%, FHIE 4 5 M Em TS AN R IR, 2K
% RPN 3 | IS B2 M5 o 5 TAT A2 58 (s,

AT AT 38 AR R A 2800 B 5 2 T S B (R A 5 3 4%
B R B AT o

K 9-2 BT T UTRX i A fy ] S 5| AL H% .

© 2007 Microchip Technology Inc.
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& 9-2: UIRX HIFJE B Z BRI R (MUX) B
U1RXR<4:0>
X 0
RPO
X 1
RP1 Ut R?( B
Eﬂ 5 2HME
RP2
[ ] [ ]
[ J [ ]
[} [}
@ 25
RP25
* 9-1: WHEENRMAE  CEaABG2zhee)
BALTR ThREA TR e [LRA=R A
A3 i 1 INT1 RPINRO INT1R<4:0>
A b 2 INT2 RPINR1 INT2R<4:0>
Timer2 #h I T2CK RPINR3 T2CKR<4:0>
Timer3 #h i 4l T3CK RPINR3 T3CKR<4:0>
A 1 IC1 RPINR7 IC1R<4:0>
A 2 IC2 RPINR? IC2R<4:0>
A 7 IC7 RPINR10 IC7R<4:0>
WAL 8 IC8 RPINR10 IC8R<4:0>
B LR A OCFA RPINR11 OCFAR<4:0>
PWM1 #fi FLTA1 RPINR12 FLTA1R<4:0>
PWM2 i FLTA2 RPINR13 FLTA2R<4:0>
QEI A # QEA RPINR14 QEAR<4:0>
QEI B #fl QEB RPINR14 QEBR<4:0>
QEl &7 INDX RPINR15 INDXR<4:0>
UART1 #:1i U1RX RPINR18 U1RXR<4:0>
UART1 RVFRI% U1CTS RPINR18 U1CTSR<4:0>
SPI1 i\ SDI1 RPINR20 SDI1R<4:0>
SPI1 g A SCK1 RPINR20 SCK1R<4:0>
SPI PN SS1 RPINR21 SS1R<4:0>

e 1:

BRI AT, 15 BT N A T R AN o s

DS70283B_CN %5 110 1

L

© 2007 Microchip Technology Inc.
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9.4.3.2 i L R

LN R, ANBES BRI 6 T ) i 7 5 | BRI Rk
TGt AEIXPEOL T, EHERE 5| B DG A2 0 75 47 4%
PR BRI TR AN BT . RPORX a7 A7 I Skeds il
WRAT. 15 RPINRx Zrfrds—HF, REDH RS 5 A7

BrAS, SHME—A RPn SIS (W7 74 9-14
BIRA7 A 9-26) o AN S ANEEL —AIRRY, I HAZAH
B AR AR RS A (L3 9-2 F1E] 9-3) «

i L3 ISR 1 A0 1 41 2 40,55 00000 7 {E, 32 i Tk
S B o X SV 25 52 1) 5 | IR R S5 A 5 LA

AP A R (K R RIR S o

& 9-3: RPn fym] E BG4 S Thee
RPnR<4:0>
2RI 0
U1TX i A RE 3
U1RTS 4t {ffig | 4
. i
[ ]
[ ]
OC2 ffithififg | g
UPDN 4 i i g 26
BRIA 0
UATX i 3
UIRTS fiith | 4
RPN
° i K PN
. X
[
OC2 #ith 19
UPDN #i 26
% 9-2: TEBSSIE (RPn) Kk
Thfe RPnR<4:0> LHIEA S
NULL 00000 RPn &R 2 BRI 15|
U1TX 00011 RPn i&£:8] UART1 Ki%
U1RTS 00100 RPn &4 5] UART1 & sk R ik
SDO1 00111 RPn #4331 SPI1 i
SCK10UT 01000 RPn ##:3) SPI1 I ehi i
SS10UT 01001 RPN 345 SPI1 Mk £e46
oc1 10010 RPn &£ 2% LR 1
oc2 10011 RPn 24234 gt 2
UPDN 11010 RPn #%#:3] QEI J71n) (UPDN) JR#&

© 2007 Microchip Technology Inc.
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9.4.3.3 A1 S

ANBEE R IR 22 VLA A J53 BT I 5 S IC 8 /NS
W o ZEATART AP v LB 1) SFR 2 1] VA SEA 1 al b 2
EIRBLE o ATTELITE RPN 51 _E R A st 14T 21
EHETTREM o X ALFE A B AN 2 5 B 22 06—
RS TEAT TN

MBCE WL SR, X EWAEROAR IR TTRER), HAEH
A5 T REANRZ S HE o

9.4.4 P

T 1 LAAESEAT I S O O A T e, DRI e 25006 A0 %
il i R L (I ST D W7 | N L L e
dsPIC33F 281 HAT 3 LIRS LGRS B e 5hf ) 58 4 -
o PEIR AL AR T A

o ESDRAWM

o TCE D SRR B E

9.4.4.1 0 2 A A i e

FIEREBET, AR5 A RPINRX F1RPORX % 1748
SR G NIRVERBUEHE AT, H9zhr ESERR NN R
FEARAR . S OX S 47 0%, IR TR . &
775 BUE h IOLOCK {7 (OSCCON<6>) #:ifil. #f
IOLOCK ' 1 wPiibExf =l A 5 #EE; %
IOLOCK 35 % W) A B4

EE 1 WIEE IOLOCK, WHATH: & 2 741 :
1. ¥ Ox46 5N\ OSCCON<7:0>,

2. ¥ 0x57 5 A\ OSCCON<7:0>.

3. - kEREEZE (BE 1) IOLOCK.

- MPLAB® C30 #2{1t T W& C i Zohfg, H
T OSCCON 77 {743
__builtin_wite OSCCONL(val ue)
__builtin_wite_ OSCCONH(val ue)

iHZ W MPLAB # 3 LSRR 215 & -

LG LOCK AL /75 AN, IOLOCK 2 {5 —Fif
WEHPIWCEE S X SCVFITA M55 | L PR35 T i
N AR T P A A 4 10 SR e B R A B
S, ARJG I —ABUE P BIUE .

9.4.4.2 HEARAS ML

BT B EESE/E, RPINRX fil RPORX % /2481 A
K—H T ARSI AT . AR B A
BB T EANEDN (B ESD s ILAb A SRS R
T, Kok E ARV R A

94.4.3 WC A 5 | R P e

J T HE— R A, R LOK SR AR Bk X
RPINRx Ml RPORx #f7aitir £ T —1A5%ik.
IOL1WAY (FOSC<IOL1WAY>) fit {7 2:BH 11- IOLOCK
FIAEE 1 EPETE. WE IOLOCK fH4FE 1, MIALSH
T HAERAGIRE, HANRES NAME 51 IHE Bz ) 2547
o VEZZANLIF W AL BEWLET I E— T R AT A
AT

EEGN CREFD IRAETF, IOL1WAY #E 1, #H
BRI —ANE %, % IOLTWAY Zefen] faidr il -~ N H
o A 5 | IR 4% 25 A7 B AN 2 BRI U7 ) CRHg i e 51 1
IEHAEAD o

9.4.5 HMBET | BRI v T e
FEN BV AR T R A0S IR Dh e AT L8 (A
REIR I, AHE JUAS SRR AF D vl W ST B LA

Wo

9.4.5.1 WIGH R BE 2

FEAFERHTUEERFNERIL (B RET, sk
S HIEREAE BN S B ER T . SERRRIG R, TR
RPINRx fil RPORX Ai {7 #% 4 {7>h 0000h, XEMA T
RSNG| R B N &R R RPO, 1M BTE IAMAES | H)
RS T R ERIRES . X RGPS TAT ] HAD Y
FHACES R, FH P S 06 200 FH & 29 10 A0 BEBC B WD 4R L 2
4.

H T IOLOCK i 7EfE SR T B AL, KIILAES B A7 45
WG NLPATIRB T Rifn, ETFNHZE%E, 7
BN A8 5 IOLOCK & 1 H40 i it B & —ANT
I

TR F1 o N U ), B 2 A e S )T
L5 B8 i i B A R 0 7 AT o G SR R
H CIES A S 0B S S 1, MRS 5 R 5
AT ISR ARTE SR AT .
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9452 EREME

TEPRIC T B E BT A S R R R L o, G
R MEEASEN A AN . EFTEENT, ©
NSEAZE L AR5 TR s . AR R /NE N e
T N LS R I RPn 51IThAE. i A RPn
THEEH) /O 5| N g e & g 25 A dc i o

AR RIS E 5 I 2 BE AN 2 B 33T 5 TR 1O HL
ATAR] FEAB O E . X RWRSE RS 5 | AT 3 e 1 n 21 5 | 1A,
LR, 5 RS B ANRKSBLE AN .
FRT LA AR AL TR — AN T EE WL 5 I i I At [ 72 4
WHIAT N, TN REEZE b e, e asie i, 3t
FHTR A5 | T 1] 5 207 AN BEAE AN FH I R B 250 1

9.4.5.3 5| A

PC R S AR ] EELS 5 | BAS & B BT R 1% RE .
T N I TAE A RS, G R B B ] 52 5 |
T HE o IXPBANE R FARRD th A B CRER B 5 A
SMEICE, BN RN BT AR AR Y
AL

9.4.5.4 R Th fiE

B o BT B S IR AN 5| L B I R AR 2 S B i
N WARSKG BRI RE R 5| B ST AL & A 207 /0.
TR AT 5] BB L B, UM A 5 | R
WERERT, AU AR L TR N £ /0.

9.4.55 e 1 7 1)

B 9-2 45 TAE A UARTA Sy ELAG I £ sl () XL ) 308455
ERIBCE . (EH T LA SR H D RE

o HWIAIIEE: UIRX F1 U1CTS

o fihThEs: UITX R UIRTS

] 9-2: i E UART1 S AR5 H Thag

//***********~k~k************************

/1 Unl ock Registers

[ RxFFF KRR KRk k ok kR Kk kok ok ok kkkkok ok ok kkkok ok ok ko k Kk

asmvol atile ( "nov #OSCCONL, wl \n"
"nmov #0x46, w2 \n"
"mov #0x57, w3 \n"
"mov. b w2, [wl] \n"
"mov. b w3, [wl] \n"

"bclr OSCCON, 6");

[ ] R KK Kk kK ok ok ko kK K ok ok ok ok kK K ok ok kK

/1 Configure Input Functions
/Il (See Table 9-1)

[ ] R KKk ko kK ok ko ok K ok ok ok ok ok kK K ok ok kK
[ ] R KK Kk kK ok ok ko ok ok ok ok ok ok ok Kk ok ok kK

/'l Assign UlRx To Pin RPO

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

RPI NR18bi ts. ULRXR = 0;

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

/1 Assign UICTS To Pin RP1

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

RPI NR18bi ts. ULCTSR = 1;

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

/'l Configure Cutput Functions
Il (See Table 9-2)

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

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

/1 Assign UlTx To Pin RP2

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

RPORLbi ts. RP2R = 3;

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

/1 Assign ULRTS To Pin RP3

[ ] R KK Kk kK ok ok ko ok K ok ok ok ok ok kK Kk ok kK

RPORLbi ts. RP3R = 4;

[ RxFFF KRR KR Kk k ok Rk kkok ok ok kkkkok ok ok kkkokok ok ok xkk

/'l Lock Registers

//***********~k~k************************

asmvol atile ( "nov #OSCCONL, wl \n"
"mov #0x46, w2 \n"
"mov #0x57, w3 \n"
"mov. b w2, [wl] \n"
"mov. b w3, [wl] \n"

"bset OSCCON, 6");

© 2007 Microchip Technology Inc.
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9.5 HMERTINEERFFSE

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 %4

BT 21 ASFFAF A ) S A AL

o BTG AN A AR (134

o W eI R AME AR (8 )

¥E: {X£E OSCCON[IOLOCK] = O It AT A i 28 %

AA AR . 155 5 9.4.41 15
“BEHIF RS TR Em TS,

R 9-1: RPINRO: #MZ5|HIEFMA T 7e 0
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— | =T =] INT1R<4:0>
bit 15 bit 8
u-0 u-0 U-0 u-0 U-0 u-0 u-0 u-0
bit 7 bit 0
[Labac
R = ] A W = 1] 5 U = RS, 3240
-n = POR I (A 1=%H1 0=75% X = A4
bit 15-13 FREM: N0
bit 12-8 INT1R<4:0>: B4Mhr 1 (INTR1) 234555 B RPn 5| IR A7

11111 = B ANIEREF] Vss
11001 = fNERF] RP25

60001 = Fy Ni& 3] RP1
00000 = #y Ni%E#:5] RPO

bit 7-0 REM: A0
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FAER 9-2: RPINR1: #}55| B HEMA FAas 1
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — INT2R<4:0>
bit 7 bit 0
Bk
R = w47 W = al' 5 U= RICHULL, 320 0
-n = POR A {I{H 1="% 1 0=iE% X = KA
bit 15-5 REH: 40
bit 4-0 INTR2R<4:0>: 44359 2 (INTR2) ZHECZS XM RPn 5| EIfHI4r

11111 = W NERT] Vss
11001 = i Ni&EH: 5| RP25

00001 =
00000 =

&

TN IEH R RP1
TN ER:E] RPO

>

2

© 2007 Microchip Technology Inc.
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AR 9-3: RPINR3: 45| IR e 3
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ ‘ _ | — \ T3CKR<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — T2CKR<4:0>
bit 7 bit 0
BvE:
R = w47 W = al' 5 U= RICHULL, 320 0
-n = POR W [{{H 1=FH1 0=i5% x = K4
bit 15-13 REH: 40
bit 12-8 T3CKR<4:0>: ¥4 Timer3 M4 (T3CK) 43EC4h ) . RPn 5| I A7
11111 = Wy NERET] Vss
11001 = i Ni&EH: 5| RP25
00001 = iy NiE# 3 RP1
00000 = i NiE#F] RPO
bit 7-5 REH: 40
bit 4-0 T2CKR<4:0>: 14 Timer2 #hIf 4l (T2CK) 4rEcgad . RPn 5| JHIFIA7

11111 = I ANIEFE S| Vss
11001 = fyNERF] RP25

00001 =

HNERE] RP1
00000 = iy NiEH:# RPO
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AR 9-4: RPINR7: 45| IEFEMA TR 7
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ \ _ | — \ IC2R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — IC1R<4:0>
bit 7 bit 0
BvE:
R = A4 W = ] B ] U = RSB, 280
-n = POR A {I{H 1=FH1 0=iE% x = K4
bit 15-13 REH: 40
bit 12-8 IC2R<4:0>: i AHHE 2 (1IC2) A HCLe Nt RPn 5| JHIf# 47
11111 = Wy NERET] Vss
11001 = i Ni&EH: 5| RP25
00001 = iy NiE#: 3 RP1
00000 = i NiE#F] RPO
bit 7-5 REH: 40
bit 4-0 IC1R<4:0>: MM AIHHE 1 (IC1) ZMEZ%t N RPn 5| A7

11111 = W NIEFE S| Vss
11001 = fNEREF] RP25

00001 = iy NiE#: 3 RP1
00000 = i NiE#F] RPO
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R 9-5: RPINR10: #M&5|HIEFEMA F 72 10
U-0 u-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— | =T =] IC8R<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — IC7R<4:0>
bit 7 bit 0
23Pa
R = w47 W = n[ 5] U= KLU, 52250
-n = POR I (R 1=%1 0=74% X = A4
bit 15-13 RELH: 40
bit 12-8 IC8R<4:0>: i AHiHE 8 (IC8) ZrHiZa % RPn | JHIfKI{r
11111 = W NIEREF] Vss
11001 = fNERF] RP25
00001 = i NiE#z3] RP1
00000 = #y Ni%E#:5] RPO
bit 7-5 RELH: 40
bit 4-0 IC7TR<4:0>: i ANHHE 7 (IC7) A HCLe Nt RPn 5| JEIf# 47

11111 = B ANIEREF] Vss
11001 = fg Ni% 3] RP25

60001 = g Ni&EH: 3] RP1
00000 = fy Ni%E#:5] RPO
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AR 9-6: RPINR11: SME5|HIEREMA T 11
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — OCFAR<4:0>
bit 7 bit 0
BvE:
R = A4 W = 0] 54 U= RSB, 5240
-n = POR W [{{H 1=FH1 0=i5% x = K4
bit 15-5 REH: 40
bit 4-0 OCFAR<4:0>: J#iH tbi A (OCFA) 4MiRss»t v RPn 5| Bk A
11111 = Wy NERT] Vss
11001 = i Ni&EH: 5| RP25
00001 = iy NiE#: 3 RP1
00000 = i NiE#F] RPO
R 9-T: RPINR12: #M&5|BHIERMAN T 728 12
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
= — = FLTA1R<4:0>
bit 7 bit 0
BvE:
R = Al Efr W = [ 5 {7 U= KLU, 52250
-n = POR I (A 1=%1 0=75% X = A4
bit 15-5 FREI: HAHO
bit 4-0 FLTA1R<4:0>: ¥ PWM1 s (FLTA1) Z3ECZ5 55N RPn 5147

11111 = W ANIEREF] Vss
11001 = fNEREF] RP25

60001 = F Ni&H: 3] RP1
00000 = #y Ni%E#:5] RPO
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FAFEES 9-8: RPINR13: #M&5|HIERMA T4 13
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — FLTA2R<4:0>
bit 7 bit 0
B
R = A4 W = A5 fir U= RSB0, 380
-n = POR I [¥I{# 1="%1 0=H% X = A4
bit 15-5 REH: 40
bit 4-0

FLTA2R<4:0>: ¥ PWM2 #f# (FLTA2) 43Fegs st RPn 547

11111 = By NERT] Vss
11001 = i Ni&EH: 5| RP25

00001 =
00000 =

&

TN IEH R RP1
TN ER:E] RPO

&
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FAERS 9-9: RPINR14: 55| GBI TS 14
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
- [ =1 =1 QEA1R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — QEB1R<4:0>
bit 7 bit 0
Bk
R = A4 W = ] B ] U = RSB, 280
-n = POR I {1 1="% 1 0=i% X = KA
bit 15-13 REH: 40
bit 12-8 QEA1R<4:0>: ¥4 B (QEB) 4:Hies %t ol k47

11111 = Wy NERET] Vss
11001 = i Ni&EH: 5| RP25

00001 = iy NiE#: 3 RP1
00000 = iy NiEH:#] RPO
bit 7-5 REH: 40
bit 4-0 QEB1R<4:0>: ¥ A (QEA) rECZ5 5t N 51 A7
11111 = W NIEFE S| Vss
11001 = fNEREF] RP25

00001 =
00000 =

TN IEH R RP1
T N %R E] RPO
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A48 9-10: RPINR15: #}5| s BN Fas 15
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — INDX1R<4:0>
bit 7 bit 0
Bk
R = w47 W = al' 5 U= RICHULL, 320 0
-n = POR A {I{H 1="% 1 0=i% X = KA
bit 15-5 REH: 40
bit 4-0 INDX1R<4:0>: ¥ QEI ‘&3] (INDX) 4MEC4% N RPn 5| BRI

11111 = Wy NERET] Vss
11001 = i Ni&EH: 5| RP25

00001 =

AN EHEE] RP1
00000 = it \i%42 3] RPO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

T 9-11: RPINR18: #ME5|HIEFEMA 74 18
U-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— | =T =] U1CTSR<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — U1RXR<4:0>
bit 7 bit 0
23Pa
R = Al Ef W = n[ 5] U= KLU, 52250
-n = POR I (R 1=%1 0=4% X = A4
bit 15-13 RELH: 40
bit 12-8 U1CTSR<4:0>: ¥ UART1 R ki% (UICTS) 4rficssxt N RPn 5147
11111 = B ANIEREF] Vss
11001 = fNERF] RP25
00001 = i NiE#z3] RP1
00000 = #y Ni%E#:5] RPO
bit 7-5 RELH: 40
bit 4-0 U1RXR<4:0>: ¥ UART1 #i5 (UIRX) 4 EC4 6t RPn 51 B A7

11111 = g ANIEREF] Vss
11001 = g Ni%H: 3| RP25

60001 = g Ni&EH: 3] RP1
00000 = fy Ni%E#:5] RPO
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FAEE 9-12: RPINR20: #hM&5|IEFEMA 74 20
U-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ \ _ | _ \ SCK1R<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
= = = SDI1R<4:0>
bit 7 bit 0
23Pa
R = Al Ef W = n[ 5] U= KLU, 52250
-n = POR I (R 1=%1 0=i5% X = A4
bit 15-13 RELH: 40
bit 12-8 SCK1R<4:0>: 4 SPI1 &b N (SCK1IN) 4MECes %t RPn 51k fir
11111 = W NIEREF] Vss
11001 = fNERF] RP25
00001 = i NiE#z3] RP1
00000 = #y Ni%E#:5] RPO
bit 7-5 RELH: 40
bit 4-0 SDI1R<4:0>: ¥ SPI1 ¥4 A (SDI1) Z2HECL N RPn 51 IR

11111 = W NIERES] Vss
11001 = fg Ni% 3] RP25

60001 = g Ni&EH: 3] RP1
00000 = fy Ni%E#:5] RPO
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAEA% 9413; RPINR21: #}5| s HMA s 21
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8
u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
_ _ — SS1R<4:0>
bit 7 bit 0
Bk
R = mlifr W = 15 U= KRB, 1545 0
-n = POR A {I{H 1="% 1 0=iE% X = KA
bit 15-5 REH: 40
bit 4-0 SS1R<4:0>: ¥ SPI1 MiEHHIA (SS1IN) A FECL %N RPn 5 I A7

11111 = Wy NERT] Vss
11001 = i Ni&EH: 5| RP25

00001 =
00000 =

&

TN IEH R RP1
TN ER:E] RPO

>

2
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAEES 9-14: RPORO: A5 HLERMNFHFE0
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- 1 - 1 = ] RP1R<4:0>
bit 15 bit 8
U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RPOR<4:0>
bit 7 bit 0
[Lapac
R = Al W = A5 fir U = RSB, 54 0
-n = POR I I 1= 1 0=i4% X = A
bit 15-13 REI: FEAHO
bit 12-8 RP1R<4:0>: At TR/ BCgs RPA Gt g IR, GES LR 9-2 T M ThRESn 5 )
bit 7-5 FKELP: WHO
bit 4-0 RPOR<4:0>: ¥4t IR ic s RPO St S IR GES LR 9-2 TSNS IIRES 5 )
FFE4% 9-15: RPOR1: #Mx5| kR FHF% 1
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- [ - 1T =] RP3R<4:0>
bit 15 bit 8
U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
= = = RP2R<4:0>
bit 7 bit 0
Kl .
R = ] Ay W = 1] 5 U = RS, 3240
-n = POR I (R 1="%1 0=75% X = A4
bit 15-13 FRELP: WHO
bit 12-8 RP3R<4:0>: ¥4t IR c s RP3 Sl Sl MR (GES LR 9-2 T RAMEIIRES )
bit 7-5 FKEH: A0
bit 4-0 RP2R<4:0>: ¥4t TR BCgs RP2 fnth I IR, (GES LR 9-2 T Ah s ThRESn 5 )
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

4% 9-16: RPOR2: #MiE5| LM F78E 2
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- [ - 1T =] RP5R<4:0>

bit 15 bit 8
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP4R<4:0>

bit 7 bit 0

R

R = ] A W = 1] 5 U = RS, 35240

-n = POR I (R 1=%1 0=i5% X = A4

bit 15-13 FEW: H 0

bit 12-8 RP5R<4:0>: ¥4t IR C 4 RPS St S IR GES LR 9-2 TIRAMEIIRES )

bit 7-5 REH: N0

bit 4-0 RP4R<4:0>: A/t TR/ BC 4y RP4 St S IR, GES IR 9-2 T A ThRESm 5 )

S 9417: RPOR3: A5 HLERm i F75s 3
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ \ _ | — \ RP7R<4:0>

bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP6R<4:0>

bit 7 bit 0

B

R = W[4 W = ] B ] U = RSB, 5240

-n = POR I {114 1=%1 0=yHE% X = A5

bit 15-13 REH: 40

bit 12-8 RP7R<4:0>: 4ttt R/ BC4s RP7 Gt IR, GES LR 9-2 T Ah ThRESn 5 )

bit 7-5 FEW: H 0

bit 4-0 RP6R<4:0>: ¥4t IR C 4 RP6 firth S IR GES LR 9-2 TIRAMEIIRES )
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A% 9-18: RPOR4: AMZ5| kRS 75 4
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | =T =] RP9R<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP8R<4:0>
bit 7 bit 0
R
R = A W = A5 f U = KSR, 4 0
-n = POR I f1E 1="%1 0=i5% X = K40
bit 15-13 RSP 0
bit 12-8 RP9R<4:0>: ¥4t IR c s RPO Sl Sl IR (GES LR 9-2 T RAMEIIRE )
bit 7-5 REH: N0
bit 4-0 RP8R<4:0>: H4histhirt ThRE /B4y RP8 it I IR, (GES IR 9-2 T M ThRESm 5 )
5% 9-19: RPORS5: A5 EEMH F 75 5
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ ‘ _ | _ \ RP11R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP10R<4:0>
bit 7 bit 0
B
R = W[4 W = ] B ] U = RSB, 280
-n = POR I {114 1=%1 0=yHE% X = A5
bit 15-13 RSP H 0
bit 12-8 RP11R<4:0>: I 4huckin b ThRE /T Eegh RPA Fn it 51 IOAL GES WK 9-2 T AN Thaedn 5 )
bit 7-5 RSP N0
bit 4-0 RP10R<4:0>: KoMt haeficss RP10 fr i s IAL  GFS WK 9-2 TIAMNIhEER =)
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RS 9-20: RPORG6: #Mx5|Hik#EH & 74 6
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ \ _ | _ \ RP13R<4:0>

bit 15 bit 8
U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ — RP12R<4:0>

bit 7 bit 0

Kl .

R = ] A W = 1] 5 U = RS, 35240

-n = POR I (R 1=%1 0=i5% X = A4

bit 15-13 FKEM: HHO

bit 12-8 RP13R<4:0>: KoMt haenficss RP13 fir i s IAL  GFS WK 9-2 TAMNIhEEN =)

bit 7-5 FREW: H0

bit 4-0 RP12R<4:0>: J 4t Thag /iy RP12 fr i s AL  GFS WK 9-2 T /M ThEES )

A 9-21: RPOR?7: S5 FRIH FF 7
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ ‘ _ | — \ RP15R<4:0>

bit 15 bit 8
U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP14R<4:0>

bit 7 bit 0

[Lapac

R = W[4 W = ] B ] U = RSB, 280

-n = POR I {114 1=%1 0=yHE% X = A5

bit 15-13 FREW: H0

bit 12-8 RP15R<4:0>: 54t Thag s licss RP15 fr i s AL GES WK 9-2 T /M ThEES )

bit 7-5 FEM: h 0

bit 4-0 RP14R<4:0>: KoMt haenficss RP14 i s AL GES WK 9-2 TAMNIhEER =)
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S 9-22. RPORS: #Mi5|HLERmm i F17455 8
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ | _ \ RP17R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP16R<4:0>
bit 7 bit 0
B
R = A4 W = ] B ] U = RSB, 5240
-n = POR I 114 1=%1 0=y5% X = A5
bit 15-13 K 40
bit 12-8 RP17R<4:0>: 45Uttt DAL/ IL: RPA7 Sl 31 IO G2 L4 9-2 TS shaesi's)
bit 7-5 RSP 0
bit 4-0 RP16R<4:0>: KoMt hae iy RP16 fir i s AL GFS WK 9-2 TIAMNIhEEN =)
RS 9-23: RPOR9: M5 |HiEFEHmi 74 9
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — | — \ RP19R<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP18R<4:0>
bit 7 bit O
R
R = ] Ay W = 1] 5 U = RS, 3240
-n = POR I (R 1=%1 0=4% X = A4
bit 15-13 FEW: 0
bit 12-8 RP19R<4:0>: KoMt hae iy RP19 fir i s IAL  GFS WK 9-2 TN IhBER =)
bit 7-5 RSP S 0
bit 4-0 RP18R<4:0>: 54t Thag/ricss RP18 fr i s AL (FS WK 9-2 T /M ThEES )
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAERS 9-24. RPOR10: 4} 5| ik #4m i %5748 10
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ | _ \ RP21R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP20R<4:0>
bit 7 bit 0
B
R = A4 W = ] B ] U = RSB, 5240
-n = POR I 114 1=%1 0=y5% X = A5
bit 15-13 FREW: H0
bit 12-8 RP21R<4:0>: ¥451 sl Ih B S ACL: RP21 S 5 IR, (ilf% I 9-2 T Mdh oS
bit 7-5 FEW: H 0
bit 4-0 RP20R<4:0>: KoMt haerficss RP20 i s IIAL (S WK 9-2 T AN IhBER =)
% 9-25: RPOR11: b 5| Bk #EH & 7748 11
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — | — \ RP23R<4:0>
bit 15 bit 8
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ — RP22R<4:0>
bit 7 bit 0
R
R = ] A W = 1] 5 U = RS, 5240
-n = POR I (R 1=%1 0=4% X = A4
bit 15-13 FEM: H 0
bit 12-8 RP23R<4:0>: KoMt haeficss RP23 fir i 5 IIAL (S WK 9-2 T AN IhEEd =)
bit 7-5 FREW: H0
bit 4-0 RP22R<4:0>: J§4M it Thag s licss RP22 fir i 5 AL  GES WK 9-2 T /M ThEES )
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FA79% 9-26: RPOR12: 15| ka4 i %5 7as 12
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ _ | _ \ RP25R<4:0>
bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP24R<4:0>
bit 7 bit 0
B
R = A4 W = A5 fir U= RSB0, 380
-n = POR I [¥I{# 1="%1 0=H% X = A4
bit 15-13 REEH: 2H 0
bit 12-8 RP25R<4:0>: 4 4M kil b /M BL4s RP25 it 51 IR Gl S LR 9-2 T 4N h s 5)
bit 7-5 REW: 52k 0
bit 4-0 RP24R<4:0>: i 5h i i Ihfb 4SS RP24 it Sl BIAT (G 5 W3 9-2 T M Thhs g2
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

10.0 TIMER1 K 10-1 25 H1 T 16 {7 E I 2R H O HE ]
Y. ANOETAHML T dsPIC33FJ32MC202/ &ﬁ:m”1%%ﬁl 5

204 Al dsPIC33FJ16MC304 % 1- i Tk 1. ¥ TICON ZAFds i) TON AL 1 (= 1) .
{EREANIEARF M LETLTAENSHETF 2. ¥ T1ICON 7 /743 4 ) TCKPS<1:0> {7 ik 5
WAL o Wi T A 20 T ks R A5 I #3043 AL
B, {52 0. (dsPIC33F RHZHETF) . 3. f#H TICON ZF {74111 TCS Fl TGATE fi ik
W5 Microchip Py 3 IR T4 2
(www.microchip.com) T f# & Hi M 4. ¥ TACON 1y TSYNC £7 % 1 5l Zokik £
{(dsPIC33F R4 SHFM) =T, LR R

Timer1 #HJE— 16 7B 2%, A AE hy SEInk ik i ik 5. BN EEEIEN PRT G788,

AR B S AT T R I R 6. WISRTE R, #5h W RV THIE 721, (L4

Timer1 R 7ELL R =R R TAE: BT T1IP<2:0> KA E P WL 6.

16 {7 o

o 16 L [FP i 5

16 155 M

Timer1 & FF LU N IhfE:

o SEI A1 ERAE

o NIRRT AL 15 E

o 1E CPU 75 PR RIS 2C 3 7] 11 7 B 284524

O R AR e N N S Al ERed TN 2

e A
& 10-1: 16 £7 TIMER1 R 4ER
____________________ TCKPS<1:0>
| SOSCO/ S TON 2%
T1CK
L N _J:{:}_ B
[l 01 1, 8, 64, 256
. sOSCl ! J—D
! : Tey 23 00
__________________ LTGATE
| TCS
!
i a5
¥ T1IF 51 _
’ Q \CK
ﬁ
TMR1
L Z L{l\ Gk
R TSYNC
4
PR1
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

HTFEA 10-1: T1CON: TIMER1 #5535 & 7758
R/W-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
TON — TsoL | — | — — — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 u-0
— TGATE TCKPS<1:0> — TSYNC TCS —
bit 7 bit 0
B
R = A4 W = 1] 5 U= R0, #2240
-n = POR I+ 14 1=%1 0=i5F* X = KA
bit 15 TON: Timer1 {#HEAT
1 = a3l 16 7 Timer1
0 = 15 1k 16 4. Timer1
bit 14 REH: A0
bit 13 TSIDL: WA 1R
1 = PRI NS N, B g b T4
0 = A2 N R gk T 4
bit 12-7 REH: 40
bit 6 TGATE: Timer1 [ ]I i) ZUM4E fe {7
4 T1CS = 1 I
AL TERAT
4 T1CS = 0 B
1 = ffFREITHE IR 2o
0 = Z& 1l J4a i) 20
bit 5-4 TCKPS<1:0>: Timer1 fir N B0 43 471 Lb S B A
11 = 1:256
10 = 1:64
01=1:8
00 =11
bit 3 REW: A0
bit 2 TSYNC: Timer1 Zh3 I Edin A [ 25 B A
4 TCS = 1 B
1 = [A25 AN BN
0 = AFDAMBI Bl A
"4 TCS = 0 I
AL R TCRAL
bit 1 TCS: Timer1 I 4k efr
1 =kHA TICK SIHMAMBIN BN AR 0
0 = WiBKEl (Fcy)
bit 0 REH: 240
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

11.0 TIMER2/3 #§t:

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

Timer2/3 2y 32 frse iy 2%, Wl HiRcE A B nliE

LA BIIRST 16 47 58 I 2%

Bk 32 RrsEt 2%, Timer2/3 HAA = TAER:

o HAFA 16 7 TAERIS (Fb i e kRah)
FIPEANIILT 16 7 gs  (Fildn,  Timer2 A
Timer3)

o HAS 32 7 EREE (Timer2/3)

o A 32 A UEEY  (Timer2/3)

Timer2/3 i % FF LU N kg

o ENSRIIEEEE

o AR B

o A PRAIMARRRAR T 1 s I 2% T4

o 1E 32 {7 A A7 2R DU EL I 7= 2 v

o HNHHPER H LR B 3 (PR Timer2 F1
Timer3)

« ADC1 Fifffi ks (AR Timer2/3)

i 8 A 16 v 5E I 2 AR REAE Ny [A) 20 52 I g BT 4%

AR AT AR ThRE, (HEEE bR ThRERRSb.

JF{E T2CON Fll T3CON 25 474 o ¥ E AR N (17 K ff

TAER A B . T2CON 2917284 2 7% 11-1

fET —MAreH. T3CON ZAEasinarfias 11-2 fioR.

SofT- 32 A g g [ VRS T4, Timer2 & 32 fi7 58 I 2

AL, T Timer3 2 & 7.
vE: T 32 47 TAFE, T3CON 54 44 4k 205 .

e BRI U {f FH T2CON #3567, 32 7
SE SRR Timer2 IFEPATT TN,
{E A 7 B Timer3 Wik =4,

1.1 324714k

By 32 A TAFEC & Timer2/3 itk

1. B T32 M E 1.

2. ¥ TCKPS<1:0> {74 Timer2 &Lk .

3. %ﬂ% AR () TCS F1 TGATE A7 15 & IRl [Tt
IN\o

4. BENERBRHEAMME. PR3IWSHEKN &MY,
PR2 £ &% 5

5. WA FEE T, Kb s T3IE B 1. L
SEHAT T3IP<2:0> K% B Wi e . Timer2 ¥
HlEm %, A ETE Timer3 774,

6. HAHRT TON ALE 1.

T 7 I 221 5 W) 2% A8 9 A7 £E A7 2 F TMR3: TMR2

i, TMR3 G2 A& THUE M S, 11 TMR2 A5
ZivA=2
1.2 16 AL TAE

TOBAT - I S AL B MK 16 47 TAE:

T % 5 % 8 i 6] B 1 T32 4

{fi [} TCKPS<1:0> {3k £ & I 2 T4t

{f /] TCS F1 TGATE 4 i B B Eh AT T#s i
W2 I S5 10 A 2SN PR 5 /7 4%

R FTFER W, Kb W R VAL TXIE B 1. AR
ST TXIP<2:0> SR8 & T S5 2%

6. 14 TON fii'& 1.

ok wbd =
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 11-1: TIMER2/3 (32 ) ER ()
TCKPS<1:0>
2
rack X P 4
R s
EE3 1,8, 64, 256
Tey
TGATE
¢ I J TCS
1 Q D
J T3IF & 1 i a\ck
PR3 : PR2
ADC Hiftik (s 5 @ s *
- % g
MSb LSb
> =] 1l
o5 ™| TMR3 : TMR2 25

% TMR2
5 TMR2

16
TMR3HLD

g sk <15:0>

E 1 UK 32 A I B4 T32 B 1, LU I o TAEAE 32 i it 8 / VM Eas i, pra & H7 #5 T2CON
AT A AT N o
2: ADC Hflfilk ShEe T £E Timer2/3 LAFH .
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& 11-2: TIMER2 (16 ) tER
TCKPS<1:0>
TON 2
T2CK P *
X b i
k& TSy A
[F2E 01 1, 8, 64, 256
00
? J Tey TCS
Q D TGATE
4 T2IF & 1 Q \CK|—
TMR2 EBA
4
LhAs o
AHEE
4
PR2
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S 111 T2CON 4 &5 7758
R/W-0 u-0 R/W-0 u-0 u-0 U-0 u-0 u-0
TON — | TsoL | — — — — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 u-0
— TGATE TCKPS<1:0> 1321 = TCS —
bit 7 bit 0
B
R = A4 W = ] B ] U = RSB, 5240
-n = POR I {114 1=%1 0=y5% X = A5
bit 15 TON: Timer2 f§igefr
732 =1 I
1 = )33 32 {7 Timer2/3
0 = &1k 32 {7 Timer2/3
24 732 =0 I
1 = J33h 16 {7 Timer2
0 =151k 16 {7 Timer2
bit 14 REH: N0
bit 13 TSIDL: =AU B4
1 = HEFRE NIRRT, B R T AR
0 = {ES WA AR e gh &8 T4
bit 12-7 FKEM: N0
bit 6 TGATE: Timer2 | 4} 8 Z nfifiefs
24 TCS =1 It}:
AL R T RAT
24 TCS = 0 Iif:
1 = fHRETH ) B0
0 = ZE1L 145 I 18] 20
bit 5-4 TCKPS<1:0>: Timer2 it NI 3 4 LL i 4
11 = 1:256
10 = 1:64
01=18
00 = 1:1
bit 3 T32: 32 fi g s pear (1)
1 = Timer2 1 Timer3 JE—™ 32 i€ I 2%
0 = Timer2 1 Timer3 1A 16 {7 & N 5%
bit 2 REH: N0
bit 1 TCS: Timer2 I 4hiik A7
1 =3k H T2CK 54N B BT bR 7250
0 = W% (Fey)
bit 0 FEM: H 0
w1 7328, T3CON =i AL 32 4 %€ I 25 1K) LAF o
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S 11-2: T3CON ¥4 S5
R/W-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
TON® | — | TsoL® | — — — — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 u-0
— TGATE( TCKPS<1:0>(1 — — Tcst —
bit 7 bit O
B
R = AT W = A5 fi U = RSEBUE, 30 0
-n = POR I {114 1=51 0=y5% X = A5
bit 15 TON: Timer3 ffifigfr ()

1 =J335 16 {7 Timer3
0 = &1k 16 {7 Timer3
bit 14 FEW: 0
bit 13 TSIDL: ZS A F 7 ()
1 = HEFRE NIRRT, B R T AR
0 = AE WA R R gk 4 T 45
bit 12-7 REH: N0
bit 6 TGATE: Timer3 | J# i) 2 g e (1)
4 TCS = 1 i
AL R T RA
4 TCS = 0 i
1 = ffifg 1 dama) 2
0 = A& L I9 I 8] 2
bit 5-4 TCKPS<1:0>: Timer3 il A £ 114047 bt ik 4. (1)
11 = 1:256
10 = 1:64
01=18
00=1:1
bit 3-2 REW: 52k 0
bit 1 TCS: Timer3 4l £ (1
1 =>kH T3CK 5|~ TR A1 50
0 = W% (Fcy)
bit 0 REH: 40

E 1 H{lRE 32 A7 L/F (T2CON<3>=1) I, XEefrxt Timer3 () LAERA s; BT i 23 2h A AR i i
T2CON #HT# & .
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

12.0 AR

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

E NFH PR T AR R Ak (¥ B
IR . dsPIC33FJ32MC202/204 Fi
dsPIC33FJ16MC304 #3137 #7152 8 s A\ il Bt i i .
2 1Cx 5B _EA SR A, H N AR i 5 e
}%%#%ﬁﬂ@ 16 fifi. SFEORAMRFES W=
IS
1. AR A
- 524 1Cx 51 LA 5 LR B U R e
SE I 2R H
- B2 ICx BB L FEN
SE I AR H
2. EREAIAW (LFHR R BRAYD R B e AR

5 LB TR I B

3. TSR
- ICX S A S R 4 A E TR R
UGN 2R
- IO S S L 16 A TR
B YR A
158 B A BT T LA 16 672 1 5 (Timer2
o Timer3) 2 I AE . Jh 55 N 2% T LA py sk
SN
SO TS 4
o 4 CPU (RIS B Nl 4 5 LR
A B P
YN e
o FITAEEHALRG 4 5 FIFO Euhi
LRSS 1. 2. 3ok 4 AT
P
o B T PR AN 51 b

&l 12-1: LIPS 11
KH 16 758 i 8
TMR2 TMR3
16 116
ICTMR
T Mg pukiy salllpi: FIFO (ICXCON<7>)
X B > Al o gk
(1.419) I [ 5 2 i
ICx 5| jiEn A \
om<20s (loxconezos A || | - - M _ ]
3 e L AR I "
ICOV, ICBNE (ICXCON<4:3>) -
Y ICxI<1:0> y Y L ICXBUF 1
I 7
| ICXCON ‘ i

[c3
&

B AR T AR ARR P “x” Rl R e .

Y
Kb G ICXIF & 1
(£ IFSn 747484
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121 WAFHREFE
T 1241 ICXCON: HIAFHHE x =5 HFF3
u-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
— \ — | icsoL | — | — — — —
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-0, HC R-0, HC R/W-0 R/W-0 R/W-0
ICTMR ICI<1:0> [ef0)Y; ICBNE ICM<2:0>
bit 7 bit 0
E‘Jjﬁ:
R = WA W = n ‘5 U= RSB, #2240
-n = POR I {8 1="1H1 0=VE% X = K40
bit 15-14 REW: 340
bit 13 ICSIDL: iy NIl HEREHRAE 25 PR S 4 1 (42 ) or
1 =7 CPU 7R N i Nl i dofg 5 B AR
0 = 7& CPU ZE B M A\ i fe bt gk 4 145
bit 12-8 REH: 40
bit 7 ICTMR: i A HE € I 2B £
1 = RAFMR T TMR2 N %
0 = RAERFFF BT TMR3 [Py 2
bit 6-5 ICI<1:0>: FEFF R AE BRI Wl i i R S o
11 = B 4 WGBSR W — Ik
10 = %f 3 IfHE S Wi — Ik
01 = 2 YA ok i —ik
00 = BRI HE ST Wi — Ik
bit 4 ICOV: M Afiteum HoRAsmEN (LED
1= KA T BB
0 = AR KA H Nl
bit 3 ICBNE: i AP 3 RSN (RED
1= A g rp s AR, 20 n DO — IR
0 = SNFHHL G rhas A
bit 2-0 ICM<2:0>: g N ke

111 = MR TR AT, AP OO E WS Ul ETRAy, Py HeAbd bl

PEARANIEH - D
110 = RAFH B AE )
101 = I, 16 A BT —
100 = #i#EMi, 4 4 A BRI R
011 = i, FA EF-urlfE—k
010 = A, A NRHIERE—K

001 = fifi#efis, ML CETHEATED fife Ik UCI<1:0> A7 AR HIZRT B ™ 4. )

000 = NS PERTEL I [

L
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13.0 HHibbE

VE: AT MRS T  dsPIC33FJ32MC202/

204 F1 dsPIC33FJ16MC304 %ef:(f1TfE .
{H AN NAEA T 44 BT AR 1S 2% T
MERAE . T T ARAS B T A AR 7 A
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHTFM) T i,

e KR T B o A ZEAR A ) P . T
OCXCON & £ (FE AT LLUAC H 55—kt

13.2  WESAES K
4 OCM 47  (OCXxCON<2:0>) #ii'E Ny 101 I,
I 32 ) B A 3 3 o A v L 2 DG S B A o A I O Cx
5 | JHIAIT U3 A A AR H TR 25 4 o Pk v o
A BB A A S A A, T R L
N, XD IR E I RS T AR IN S I, {H

XA SN IEER TR ZR
131 WEAERAN g ke 1. BSR4 I L . % B I S5 11 A I AT e
4 OCM ##iIf (OCXCON<2:0>) Mt % 100 i, CUTSRALID A I 25 0 S G BOR -
Bk 1 LL B i OCx B | IR UG Ak R A SRS I 2. FE N TMRy J4E{E (0000h) éhr ik F
A B H ke YT IR
P e e o, EIERE D R, X L IR 3. HRYE BT I b v B A ik e T W R B TR A
BEE I AR AE TP AR I IR P, (HIX FFAS X AR TAE H DU IBK T B RTINS A
NS 4, KLl IR 2 FD IR 3 A5 A AE 2 ) S N
1. BSR4 I L . % B I S5 11 A 5 I AT e bt i fr 4y OCxR A i L B4l B 77 A7 4
Cln AT e I 28 s S LE Ir) e & . OCxRS.
2. N TMRy F44{4 (0000h) i kbt 7+ 5. e s WA A7 ds PRy IOMEBIE NS TEC T
YT IR i LR A Bh 75 A7 2% OCXRS HH M
3. ARHE T 10 oo 5 3 A 0 ko T B I D 5 6. ff OCM firi& iy 101, Jiff OCTSEL {7z N
LI B9 EO N T TR0, LI OCx 31 IR A B IKA i
4, KLl DR 2 FD IR 3 A5 A AE 2 ) S N Hp.
P 27 f7 3% OCxR i i Lb 5% 4l Bh 75 A7 2% 7. JlidHs TON (TyCON<15>) frt & h 1 ffifigLbig
OCxRS. W%k, #E TMRy Al OCxR #F—XICHCH), OCx 5|
5. KN A PRy MR E NS T oA T BB e LY
i LR A Bh 75 A7 2% OCXRS HH M - s TMRy Fird H LL &l Bh %5 77 4% OCxRS
6. ¥ OCM fu#®EN 100, JFF OCTSEL KAZVCELI, OCx 51 BRIk v ¥ 58 — ANy (RR
(OCXCON<3>) {7 1% &k H s (5 I 88 9. Lk D .
OCx F AR A TG« 55 KR IC I $ 2 S 30 OCXIF chibs 54 &
7. % TON (TyCON<15>) fi#e'8 Ky 1 LM Lhie i) 3 1o 2 LA I FE IR I 149 2 BN 8% J 0 25 A7 4 P 4
T#. £ TMRy #1 OCxR %—RILAKCIK, OCx 5] VLECHS, TMRy 274748 5247 4 0x0000 Ff FH7 FH4f
LK 45 B B A g P o k8
L0 1 N 8 TMRy Rl B %8 4l Bh 25 77 4% XS E AT R AR, AT TG R b = A KR A
OCXxRS K AVLECHT, 7 OCx 5| _EIKEh ki (1K) 55 OCKXIF kri&frE4F 1k OCXRS 5 TMRYy 1) b4 UG e
TR (EURFREY) o OCX B RS IR Zh 4 H YRR E 1.
WHMATK R, OCx Bl AR AT . 55 =Wkt
LR FE 2 S8 OCXIF ibrE AL E 1. W
K OCXIE A8 1 v, Bred g, ¢
FAHMEP IO E 25 E, HS N 6.0 “rhis
e,
8. BRWH—AHkbi i, T S
SEN AR A LU AP A R R, REPATEEME, K
OCM {7 ¥ E A 100, ANy BAE A B fe e i
BLL K TMRy 2517 a4 %, (B IXFEA] BT e
— AN I TR S R A G A
© 2007 Microchip Technology Inc. ?‘]ﬂ:‘% DS70283B_CN %5 143 7T



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

13.3  BKSEAHIER AR 13-1: HE PWM B8
g LB R ) PWM B, B SEREE L F PWM Jil ] = [(PRy) + 1] Ty « (&M & U )
L, o,

i — =l
1 WS PR E N S 0 (PRy) WE PWM Hjik = 1/[PWM Fii ]

PWM J& 39,

2. iS5 OCxRS Ziffs 'E PWM (575 L. H: W PRy [({EN N, U4 PWM JE 14
3. il OXCR 25 {738 e AWIE 25 1L N+ 1 ANEFEEE M. fla, mREA

PRy %/F28 (A 7, WK~y 8 A

Wro Wi iREALTH PWM s |1, W25 v i i

HiLEAE N
5. TS AR { OCM<2:0> 1332 PWM &L |
(OCXCON<2:0>) , it AR B e By PWM (25 H I S OCXRS A ffasdiiE e il LATEAT
Tt PWM TR g {155 OCXRS #F473%, {HJE{E PRy Al TMRy 7k L
6. i E TON (TxCON<15>) =1 ¥ TMRy Ao BRSSO 1l B EA S 2] OCxR .
Tﬁiﬁ}i}ﬁﬁ#ﬁﬁéﬁﬂ‘%o ' XATLUY PWM (528 EEER LR 2808, 541 PWM TGk
R AR . 42 PWM A0 R, OCxR J& iy
vE: 5 UL LR 2 i, AT 1755,
zﬁﬁo%ﬁiﬁigﬁﬁﬁ%ﬁgﬁ% PWM (i oAy S I B, 8-
T\ ] & BN ANTED T NN .
FAEEL. OCxR ?F (R A 1k i/l\ o SR Y B A AE 2 OCXR A2 A 0000h, JIj OCx
PWM & 11t PWM 775 L. 201 I35 3 UM ORFFARLT (Rt 0%)
VCRE &A=, it Ehis i 25 7745 OCXRS 1 o W4 OCxR KT PRy CEm#s Mz A4, W5
W EA S L %] OCxR. AR s o (AR 100%) .
~ o W OCxR%T PRy, W OCx 5| JHIAE— /NI IETT4
13.3.1 PWM Fi 1 JE,HHV\]%JTEE HE, AEL A BT TR W e 354
PWM JE 17385 5 A PRy CRE IR 38 120 47 58 ofcds Lo
€. PWM AT A 13-1 7157 W I 13-1 T fift PWM B PP ER401E B 3 13-1
B 13-3 5t T TAEH SN 4. 16 F1 40 MIPS 11
PWM #5i F143 HE R oo o
AR 13-2: THHBEK PWM 5rHR
logg Fey
K PWM 38R (fr) = M
log;o(2)
%] 13-1: PWM R HIF0 & =5 ek
1.  7EHA®E PWM #iZk 52.08 kHz, Fcy =16 MHz H. Timer2 T4 45kt A 1:1 I, T80 58 N 2% F3 B 25 A7 2 (R
Tcy = 62.5ns
PWM J#i = 1I/PWM Mz = 1/52.08 kHz = 19.2 us
PWM Ji#] = (PR2+1)+Tcy » (Timer2 T4l )
19.2 us = (PR2+1)+625ns°1
PR2 = 306
2. 7E PWM %k 52.08 kHz HE$FRINE % % 32 MHz B, V155 28 bu i K o i .
PWM 3 #E% = log;o(FCY/FPwM)/log;o2) f7
= (log;o(16 MHz/52.08 kHz)/log,2) fi7.
= 8317
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#1341 24T 1E4E 4 MIPS (Fcy = 4 MHz) K PWM S5 A1 43 3 R =45
PWM #ix 7.6 Hz 61 Hz 122 Hz 977 Hz 39kHz | 31.3kHz | 125kHz
SE I 28 Tl o) A bt 8 1 1 1 1 1 1
TR 25 AR S FFFFh FFFFh 7FFFh OFFFh 03FFh 007Fh 001Fh
PR (6D 16 16 15 12 10 7 5
* 13-2: AT HEE 16 MIPS (Fcy =16 MHz) i) PWM #0250 3 R =4
PWM #iZE 30.5 Hz 244 Hz 488 Hz 39kHz | 15.6 kHz | 125kHz | 500 kHz
SE W 28 Tl o A EE 8 1 1 1 1 1 1
JE A 2 A S R FFFFh FFFFh 7FFFh OFFFh 03FFh 007Fh 001Fh
PR () 16 16 15 12 10 7 5
* 13-3: AT /ELE 40 MIPS (Fcy =40 MHz) i) PWM #7250 3 R =4
PWM #i% 76 Hz 610 Hz 122Hz | 9.77kHz | 39kHz | 313kHz | 1.25 MHz
JE W] A Pl ALl 8 1 1 1 1 1 1
TR 25 AR S FFFFh FFFFh 7FFFh OFFFh 03FFh 007Fh 001Fh
PR (D 16 16 15 12 10 7 5
&l 13-1: T B ASERAE 1]
B bREAL
ocxIFM
- A
ocxrs(™
N/ - ||
o o il S Q 1
OCxR ; o R ocxM
% ¢3 t it A g
OCM2:0CMO0
b B I XI OCFA®)
OCTSEL—/0 1\
16 16
Sk R 3E B 1 Sk 13 5k G (1
TMR ZA7 885N JEHVC RS S
HO1: R X7 25 & B EEE 1 3 8 SR A AR R .
2: OCFA 3|#x1l OC1-0OC2 1HiE.
3: TMR2/TMR3 iJifiit OCTSEL (OCxXxCON<3>) frifffTik#%.
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% 1341: OCxCON: #i Ehis x i & 728
U-0 u-0 R/W-0 u-0 u-0 U-0 U-0 u-0
— | — | ocspoL | — [ — — — —
bit 15 bit 8
U-0 u-0 u-0 R-0 HC R/W-0 R/W-0 R/W-0 R/W-0
— | — | — ] ocrr | OCTSEL | OCM<2:0>
bit 7 bit 0
B HC = MfHE% HS = JHEfEE 1
R = WA W = "5 {7 U= RS, 3240
-n = POR I fE 1=51 0=VZ x = A5l
bit 15-14 REI: A0
bit 13 OCSIDL: 77 PR 45 14 Hh s il 17
1 = G R x H54E CPU = R {52k
0 = iyt LA x K 7E CPU 25 RS 4k 4 T4
bit 12-5 REI: A0
bit 4 OCFLT: PWM i 4 AR 247
1=77ET PWM ke (] IR ARE %O
0 = AR7=E PWM i 4
(124 OCM<2:0> = 111 B}, A{f %7 )
bit 3 OCTSEL: it L5 s i sk 4
1 = Timer3 J2& L x A IR
0 = Timer2 J2 tb#¢ x [t
bit 2-0 OCM<2:0>: #irth LRk By

111 = OCx 4T PWM #iz, i Ge ks |4

110 = OCx 4t T PWM HizL, 2% (ks |

101 = LAtk OCx 5B T, OCx 51 I b= A= 2 S H ik ke
100 = HILAtk OCx 5B, £ OCx 51 b= A= A iy i ik ke
011 = LR FLEE OCx 5| ) H -5

010 = ¥J#h1k OCx SIH AT B, ELEFAE i d OCx 51 A G i~
001 = ¥J#h1k OCx HIHAG A, ELEFHAEm i OCx 51 A v i~
000 = 2% 114 L i i

L
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14.0 HHLIEH PWM BR

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 #4{:
YRR 2 WA T R 8RS (Pulse Width
Modulation, PWM) #itle, PWM1 bt —A 6 i
PWMkA:25, THPWM2ARHRL & —>2i 1 PWM & 2E 25 o
PWM BLH LA DL R
o I 16 PR
o N[AEIEATIEREH T PWM A%
o THUSAIER T T AR
o LR AR R
o LEHUDXT TR, AR B A T R SRR
o NHTHAREYL (Electrically Commutative
Motor, ECM) #:4Fnf BLDC #2451 % i ile 54 il
o AT HELAMIMEHAEN “RRRFE” LA
. ﬁ%%lﬂfwiﬁ%%ﬁ PWM it 51 BRIBK 30 24 & LI
o LS HREE A G E O oL BV B ek S PWM I 3 [R] 25

141 PWM1: 6 & PWM #iik

EBIREIL T = 2 AN PWM i H 455 .

FEHA B SCRE LU FYERT B LR IR <

o SARAZGBNY HIAL

o JFCHEPH  (Switched Reluctance, SR) Hifl

« HW L (Brushless DC, BLDC) Hi#l

o RAIWTEYE  (Uninterruptible Power Supply,
UPS>

RS 3 AN AR AR, g N 1 B 3. phAR R

HA 6 A PWM i 5111, 45 A PWM1H1/PWM1LA

2| PWM1H3/PWM1L3. 6 4~ /O 5IJMITT41624 3 A /

g xS, 2 AlLUE4 H 88 L 2oR. XFEAMY 5

#, Ka PWM 51IRPIRES SO 5 s 110 51 RS

AHR o

PWM

14.2 PWM2: 2 & PWM #iik

PEARERERAIL T — X AN B4 PWM S, T
o HNLRGH ML) PFC K IE
o RN AT

SRR 1 A s R RS, SR PWM fir,
%5 ) PWM2H1/PWM2L1,

© 2007 Microchip Technology Inc.
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&l 14-1: 6 1EiE PWM HEIRHEE (PWM1)
A
—| PWM1CON1 ‘
PWM fifi e Fifsi = SFR
—| PWM1CON2 ‘
—| P1DTCON1 ‘
SEX i SFR
—| P1DTCON2 ‘
4| P1FLTACON ‘ Hilg ke 5 | Az ) SFR
4| P10OVDCON ‘ PWM T2 ¥ SFR
PWM kA28 #3
[ Picazby |
sl | P1DC3 |
=
= I
& T M i 3 i —DPwmIH
© KA
> S . X PWMI1L3
r— - - - — 1
‘{: P1TMR I : > PWM#%;&%% > i 2 X —IXIPWM1H2
RAEgEAI
| ¢ | BIEER L p i —IXPwWMIL2
| Lhis o | KB4
| | | PWM#71ifF%% . P p B —XIPWM1H1
1
| | P1TPER | | > ﬁ%fgﬁ —X]PWM1L1
| @ |
| |
—|| PITPER %0 | |
| |
"—| P1TCON ‘ | XIFLTAT
|
| |
| L i e [ AR
| | SEVIDIR -
—'—| P1SECMP ‘ | PTDIR
| |
v L

PWM ] 2

E: THWER I, IR H PWM K A2 #1 F1#2 14075 .
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&l 14-2: 2 JEiE PWM BRAER  (PWM2)
A
4| PWM2CON1 ‘ PWM ff fEFIBE SFR
—| PWM2CON2 ‘
4| P2DTCON1 ‘
SEX il SFR
4| P2DTCON2 ‘
4| P2FLTACON ‘ Wk 5 | ] SFR
4| P20VDCON ‘ PWM TF#h#i] SFR
PWM k2% #1
BT
sl | P2DC1 |
o [
=
& ST ST | I]PWM2H1
© KRR
> S e . I PWM2L1
r— - - - — il

¢ i
YRZ) 2%
bk

R
N
i
T
m
Py

XIFLTA2

|
—
‘:—| P2TCON ‘
|
I
|
!

|
% - A5IRAL L
! o [P HPRIEALR G
| SEVTDIR
P2SECMP ‘ | PTDIR
|

PWM ] 2
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14.3 PWM k3t

PWM i 3 a5 T4 A8 FI 5 2SS 1 15 A7 I 253
fit, WiE PXTMR SFR 5 1) iZ I3, PXTMR<15> 4
HEDIRAS PTDIR, 4878 PWM I 38 24157 (4 507 17

o WH PTDIRER, NERR PXTMR IE#ATE88E -
.,

o WP PTDIRE 1, NFK/RPXTMR IESH T3 sl vH 45
#id PXTCON SFR % PWM N 3Lk 4T il & . i & 1/
5% PXTCON SFR i) PTEN {7 3kefiifie / 25113k,
MBS PTEN 70, PXTMR GASHTEE.
PXTPER SFR ## PXTMR 503 B P R HFT
W4 PXTPER<14:0> 5N —4 15 {7 MI{H. 34
PXxTMR<14:0> F1({{li5 PXTPER<14:0> 1 [F{E L HD
W, B RALN 0, BEEET — N8 F T 5L
J7 o R BRI I 2 1 AR

VE: WK PWM JEIH 25 745 15 & 4 0x0000,
b Ry R e o - S E MR 57 3 R L e
/2 0x0000, thAS 7= A o T FIARR ik S 4
il =5, W PWM B G AR N
0x0000, NIBLHUKASEES B PWM & 75
s, Rk, FH /5 R R DA 25 4% 11 1% 45
LT B PWM JE 25758 .

PWM I 3 A Bl B4 4 FAS[E] B TAEAR

o HHBITER

o PR

o JESE [ IR AR

o RUSEL B R R PR 34 SR B/ SR o

it PXTCON SFR H1 ) PTMOD<1:0> fi7 n] £ #iX 4 Fif
B A8 7 3T B SRR A DX 51K PWM
HS AR PWM B Bl m] 7 5 B 2 e 7 6 A H L
(ECM) [ fikirdzs il

PWM It 1557 2 ) W45 45 Bk T PXTCON SFR H )45
A % B A7 (PTMOD<1:0>) ® 5 4> #i b fir
(PTOPS<3:0>) .

14.3.1 H 247

A HIZTERXT, PWM I REEAT 319 1 58 3 5
PWM I #2528 (PXTPER) " (1 & A= hL .
PXTMR 2 {728 fE 3 FOR B NI Bl ws &4, H 2
PTEN {7 £RFFE 1, WS 4R T 1838 7140

) PWM I 3E4F A HiZ 4788 (PTMOD<1:0> = 00)
N, A4 BUE S PXTPER 2707 25% UG 0 - = 2 v i 5
£, H PXTMR A4 e AN %o fEIG o N # e
T, AT S5 2 A0 g A7 K B A A I 2R (R R

14.3.2 BRI

EHRFAER T, PWM INIELE PTEN A28 1 I T4
BT Y PXTMR #7288 {5 PXTPER %47 4%
VCREH, PXTMR %R A7- 2875 I R EIH NI i i S AT,
It H PTEN {7245 (it 3 2= LR I 3

4 PWM INEAb T8 (PTMOD<1:0> = 01)
i, fEAAEL PXTPER 2547 22 ULHED i 2= A v W =i .
PXxTMR %47 8 £ 82 T ORI NI Bl v g 07 2%,
JFH PTEN i . iz r, JFoitbik
PO A AT

14.3.3 &gy | iRt HoE L

FESELLB I | St BN, PWM N SR AT 2
B H 35 PXTPER /728 FIME A B VU . 58 N 884 7
BRI B TR UG 4. PXTMR SFR 1
) PTDIR 4742 Ky, $aRit 8071 . 25 i 2834714
Wt ST, PTDIR Mg E 1.
LG [ R (PTMOD<1:0> = 10) F, #F
Y PXTMR ZA- SR ME AR N IR &7 A b Wi i, X
N PWM I LT ARI6 I 4. AEdb e gt r, wlff
FH 5 23 LG 3% 4887 SR B HP I A R AT
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14.3.4  XUE Bk

TEAE B (PTMOD<1:0> = 11) T, %% PXTMR
FAERRETE, DSR2 R AR R S0V e I 4R A v b
I E R 2R R, SRR B AR .

KU A AR T PRI ARSI T BE -

o BT PWM 25 LhE AN T S8 B vk, DR e
HEIEZ NG B I

o AP AR LTS PWM B, AIAE Rt
DL I Rl e A5 bV A R 3| A N = W

E: K PWM Ji 125 477 4 P B g 0x0001 7
PR SESEIN R TR, DRI O B G R
fE.

1435  PWM I LT3 Ji de

PXTMR A4t (Fosc/4) JHAGLL ST ik I
1:1. 1:4. 1:16 5 1:64, Wik PXTCON SFR )4z
{7 PTCKPS<1:0> #%4%. ZHEL FolHMs —If, sy
A H s %

o X PXTMR 25740 AT S #4E

* Xt PXTCON % {7asilt AT 5 e

o ATATERAERAT

T PXTCON I PXTM 77 f7as N Helif %

14.3.6  PWM I35 20 A s

F PR LR — A 4 7 S50 (it A 1:1 1
1:16) X PXTMR F UGk 2E 47 5 23 Ao

ML N I, RS e E =

o X PXTMR 2ffE a8 AT S HAE

« Xt PXTCON % 7 4 AT 5 #1E

o ATATEESE AL

5 PXTCON I} PXTMR S £ 88 A HE %

14.4 PWM

PXTPER s&—A~ 15 AL 2547 4%, T3 E PWM W11

HBUHM. PXTPER j&— AWM 4. PXTPER ZZf

PN EAE R A UL T IS TR I B2 N PXTPER 27 224

o HSAT A ARAR 2 PXTMR A58
PXTPER 3 /7% UL AL f5 A7 A 22 o

o R /TR Y PXTMR 294788 0 2.

4 PWM I 545245 - (PTEN = 0) I}, PxTPER £

PRI IR B E Bh3E N PXTPER 247 %% o

PWM JEIHAT I A 5 14-1 52 :

AR 14-1: PWM &3

TpwM = TCY * (PXTPER + 1) * (PXTMR T4 451t )

IR PWM N REBC B A 68 [ it Bt —,
PWM il it 22 5 14-1 13 .

U E ARG S K Ry R (LU A7) A PWM
AR AR 2 5 14-2 HiE -

PWM 7%

log (2 « TpPwM/TCY)
log (2)

A3 14-2;

S =

14.5 AT PWM

2 PWM W 3E4bF B HiE 1T aisp R, B r=
AT EHEST I PWM {55 o 5T ds6t 5510 PWM #ith,
Hr Y R B PXTPER W IMESEE, 5 2% EE AN 1
BT aEREE (WE 14-3) . PWM % 76 8 I 6
(PXTMR = 0) B #ERBAABORES ;s 0245 S L% A7
P PXTMR & AEVSHEC N, PWM i ksl ok 76
SRS

URARE 2 L AR TP IO o 2, AR, PWM 5] i
FA) i HH AE 28 PWM BT YR 8 ERCIRAS . k4t
B G ARP R KT PXTPER Z 7EssFIRER
{E, T PWM 5| B_L i AR 384 PWM RIS P AR N
HRORZE.
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& 14-3: AHEXT TR PWM

B IK) B oy 22 L

PXTPER -,

14.6  F.OSF5FH PWM

2 PWM I JERCE i1 [ st Bosia e, ik
AFUDRFER PWMES (LK 14-4) .
MRS NE S PXTMR {EVLEE, Jf H PWM
B 3EE T8 (PTDIR = 1) B, PWM Lhii
B WX B A RORA . 24 PWM I JE B AT 336 189 3 3k
(PTDIR=0), Jf H PXTMR {228 (0l 5 5 45 te i
VCHECI, PWM L 5 9K sl TEROR A
WA A LA AR P AN 2, AN, PWM 5
FA) B HH AE 2 PWIM BT YR 8 ERCIRAS . Bkt
B AR P YT PXTPER Z 7E8sFIRER
fH, W) PWM 5L [ 7224 PWM & H P #0E: A
HRORZE.

& 14-4: HLX 5 PWM

'
'
'
'
'
'

»

L

oh

JEI34

14.7 PWM 5ZF B R TT

H 3 A 16 {ikrkIhfe A4 (PxDC1.
PxDC3) HT-455E PWM Ky b 45 LAl
T 2 LA P A 2 PWM iy AT 20k 2
W o AL 2 AESeh 16 frsE. (F2 L rae it i
AT (LSb) e & mAEFFan i HIL PWM 1
Hit, PWM SZFr_ L HAG XS HER

14.7.1 7 25 L 5 A7 A 2R R A

34 PWM (28 L 2 A7 28 A W R 1), LIS PWM %t
WE A AT ST EA S, #E b
JON T RE R i) (1)1 25 B 2 A A AR AE 24 1 PWM 3]
FP BT AR 1R S B LU IRARLIR) o 28 LE 25 A7 2
XTS5 PWM i, 494 5 PXTPER 2547
PAEVCKE H PXTMR #i &7, B A, 4
PWM 3885245 1 (PTEN = 0) H PWMxCON2 [
UDIS i ZEmt, (Fa5 L asit A A AEh3EAN
7 25 b 2 AT R

05 PWM I LA T8 / id i Hoiial, )24 PXTMR
AR IE R H PWM B TF Un a8 TH 5o, KR A
PGS . 24 PWM BFEE2%5 1 (TEN = 0) i,
Rl e AU N R A P b Y Nl = A
TR PWM B 6 A 717 005 B Th RE 3 / sl s
A, WY PXTMR Z A8 FME % H PXTMR 24783 1
5 PXTPER #4728 I VERE I, K5 R AT 5 25 B
fl. 4 PWM 34251 (TEN =0) I, Hasthggn
TN R B BN b LA

PxDC2 Al
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14.7.2 o525 b ST RO

MSERIEFAEA E 1 (IUE = 1) I, AT [ 45 b 27

2 VS EAE YR ST B BB =S LUl . BETHRE R 5

PROLT PPk, FH AT LISV A R PWM 558
Lbapfras, MALER AT R R, S B

EH R

o WP LB NN PWM ARG B
AINF RTINS, U PWM ik 584 A8 %

o WP LB NN PWM ARG B
KT AT, ) PWM ik 585548 56 o

o IR AL E NN PWM & o3, B b
KT UBTIIEAE, 1) PWM i H 7 R AS A3
FEXEH BN 2 AR AR 2K

VPR FARR N, SRR T L RISE ST (IUE= 1),

Aot T REMER R H RER IEMmA 2 IA4E
I SAE

14.8 Hifh PWM #4F

EHA TAEERT, 4567 PWM 4 #52 B AN PWM
H5 o KT BUAN I o e S R IR, mT e
LRI R RPN —ANBEX. (ULEE 14.9 15 “FEX
RER”) .

HEHAMER T, (B e il s PWM i A
H, WrpR:

+ PxDC1 ZFfE2545 % PWM1H/PWMAL %

+ PxDC2 #FfE 2545 PWM2H/PWM2L % i

« PxDC3 2717 as 121 PWM3H/PWMS3L %t

K| 14-5: BEX B 5

it F PWMXCON1 SFR HiAH ) PMODxX {74 %, 1]
FEREAD PWM /O 51 TAE T HAME. fE2FA 07
I, PWM I/O 51 IIERIA B N B AMEE AL

149 XKL

MAE— PWM /O 5[ TAET B AN Ay, ny LA

FZEX R A ThRE . PWM % H K R IK sl s i . T i
BN REWR IR Se e U, [RIRAE —SF kb PWM Bt
HR— AT BRI SR W AT 27 — AN TP OB E ) Sl 2 [a] b

ZRAI S — 52 B TA]

PWM e SR e 3 B AN AN I PER o IX AN FEIX

A LUH AR BN vk — kiR s o RiE

o LI PWM iy A5 5 BT A AT — S5 B4R il A4
HF ) e ity AR AR (R SR WT IS TRV R] o 4 AR X
I St B A ) S T R R i SR A O S B R 2
[E 4N B —NFEIX o 7E i i diy AT (1) S I ARG
ity i A T B A 2 AL B AN BRI

o TP PIANTEIX 20 B0 LS %56 PWM /O B, b TAR
BEAE PWM e nT LA A — % BN PWM 1/O
51 RIIK S A R I SRR | SRl B o

14.9.1 YR kAR

PWM BB KR 0 LA AT — A 6 (7 i2L
45, FHTHAGEX . Wl 14-5 Jros, FEASEX HITHA
L5 7 25 B LB H AT B0 L T R B il s

A LR

PWMxH

PWMxL

-

T

-

T

|
FH DTSxA Sk £ rI ) (A 8¢ B)

[
i DTSxI ALIE R A] (A 8% B)
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14.9.2 HEIX 73 lic

PxDTCON2 SFR H.&#iilfr, 7T LUK ZEX 43 Bosh 41
AN . 3R 14-1 Rgs T AN R FE RN Th RE .

x 141; BE X EFEAL
YA Thik

DTS1A |4t PWMxL1/PWMxH1 £ 20U FEX
DTS1l |3k PWMxL1/PWMxH1 TEHGH W FEIX .
DTS2A |3k# PWMxL2/PWMxH2 H #GH W FEIX .
DTS2l |i%#t PWMXL2/PWMxH2 TCRGATSHEIX .
DTS3A |1k# PWMxXL3/PWMxH3 H #GH W FEIX .
DTS3I |3k PWMXL3/PWMxH3 TEAGH W FEIX .
1493  JEXJuH

TEIX S phd I 48 o i A I P LA S A —AS 6 LTS

{HERERIFEX AT . AT LRSS B AR AN TR X T

P AL IZERX KN,

T AT AL 4 AN NI B ARG T, R AR

PR PE ) AR SR BT Y I PE X Y . 1T DL B NFE
XAH 2 — B R B T A A LE AR T . ZE DX A 43 A3

i & f# | PxDTCON1 SFR [ [#) DTAPS<1:0> il
DTBPS<1:0> v ik FR 1K) . JEXAE AT 18 4 e

I IFigeikIiy — (Tey. 2Tcy. 4 Tey 58{ 8 Tey) .

WEPETRAY Wi )5, @it ) PxDTCON1 SFR i A4

6 MRS, TATAEAN RGBT 3

TEIX BT T4 A 76 AL LR S e 2

o T RAR &S HLER R U 2R R N S R E I
it

« %} PxDTCON1 1f PxDTCON2
AL AT BERAEN

o AR

¥E: M PWM IR IEAT/E (PTEN = 1) i,
FH PN F2 e AS VA& 2 PxDTCON1 8%
PXDTCON2 [I{E. Al A IXFFA AT BE i A it

EIARI SR

14.10 FhSZH) PWM %t

FEOR B LS R (W 30N, 5 BRI PWM i
R 24 PWMxCON1 2577 4% HiAH N ) PMODX £i7 & 1
i, WA PWM g S st A s s iAo . 248
He TAET 5719 PWM Hi A5, AHAT PWM 1/O 5]
ZIAANSEIIZE X FE ], SR miAS 110 5IRII b T4 %%
K.

FEMST ) PWM ST, 494 5 S LR AR RN %
B2 PWM S s A 170 51, 31 i 4l AH 9% 1%
25 L 29 A7 2% A1 PxOVDCON 274728 AT A, AT
FATPUA TAEFZR T 4 PWM /O 5Bk £ LA
TS LI

/O 51t PWM {55

/0 5l TR

/0 5IHATH RS

14.11 .k PWM $#4E

4 PXTCON #5347 PTMOD<1:0> = 10 i}, PWM Fitk
Taa s 1 QUL TP o= <N 7 QU LY i W N AN < Tade S v Al o
M. fEBA kRN, 24 PTEN 78 1 1, PWM
11O S AN g RORA « 4Bl 5 5 A L 2 Ao
KAEVLERR, PWM /O 5B K30 TEROIRA . Zit 5
{5 PXTPER % {748 KA VLHC I, PXTMR 2 /78315 25,
BT B9 %% PWM /O 5 I 3K 30 o ERCIRAS, PTEN {7
HEEIF AW

1412 PWM i s

PWM %t 25 547 v LR P N F R F- 308 PWM 1/O
SRS A $e E B ERIR A, AN 25 L LR BT IR
i

iS5 PWM it oS Th REAH 56 1 45 i 4 78 AL &5 £
PxOVDCON 27 {7481, PxOVDCON 254758 1 w571
4 8 M (POVDxH<4:1> il POVDxL<4:1>) , iX
BBA7 1 E UE REE PWM 1/O 51, PxOVDCON %7772
P as 8 A (POUTxH<4:1>  Fi
POUTxL<4:1>) , 4iiid POVD {55 HAMEE & fi
W, AT DU X LA i 52 PWM 1O 5 TIIRRR A5 o

14121 H Mg AR

it PxOVDCON 2547254 PWMxL 5| BEIK5h 45 %%
ARSI, A5 5- m ah h 55  H 6 FRs Y. PWMxH
5| gy HOR S PR S . BTFshS PWM GBIE N,
TR PATFEIX N
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14122 WEFRE

IR PWMxCON2 277259 1) OSYNC £ & 1, M

it PxOVDCON 572807 14 i BC5 K 5 PWM e

R,

) St 5 e AR DA IS -

o JLEHRFREA—2 PXTMR R0

o PDRFEREE R —2 PXTMR NN, L&Y
PxTMR {5 PxTPER U i

14.13 PWM % 4 FAR 45 41

H 345 PWM BEHCA D 1) 282 EC B4 A R4 PWM
S R

« HPOL Ml & fr

« LPOL fit & fvr

o PWMPIN it &7

FPOR Ml & Zi /728 P IX 3 My (LSS 20.0 35 “Hegk
YiRe” ) 54T PWMxCON1 SFR 111 8 /4~ PWM fiifig
f7 (PENxH<4:1> fl PENxL<4:1>) W4 TAE. BlE AL
1 PWM { BT RAE K AE 2R AT S, PWM 5 Ak
FIEMEPIRES

i PWMPIN BCE#22, ] DIk 2 2 AL fE
PWM b . a1 PWMPIN = 0, PWM #i H 75 5 47
8RB A ROk A&, W PWMPIN =1 (BRA)
PWM #Hi¥ h =2, HPOL {7455 PWMxH %t ik
P, 1 LPOL firds & PWMxL % (kA bk .

14.13.1  Harth 51 Bz

PWMxCON1 SFR 11y PENxH<4:1> fil PENxL<4:1>
PRI 533 A REREAS e PWM it 5 | BRI
Sty PWM i 5 |8 S 2R s A7 A RERE A PWM it 511,
WK HLA 38 1O 511

14.14 PWM =S|

A PWM BERACHH R 51 (FLTAX) o 44
REIN, AIIE PR L% T | IR PWM /O 51K E) %
5 PR -

14141 s | BAE RE AT

PxFLTACON SFREA 4N Hi47, kv k2 PWM
11O 5| BAISK A2 15t et A\ 5 | BRI . B e — PWM
11O 51X b ok S Thie, 2% PXFLTACON 7547
P RAR DA B 1,

U5 PxFLTACON 747 2% BT A4 e Al 2, )
AR (R R N 5 LRI PWM BEERi 52mi, ml LAKE 5|
L FE A8 R BB 1/O 51

¥E: i 5 | IR S AT LA ST T PWMEZ 34T T
. WS PXFLTACON 274782t i i
{ERENT A 2%, U] LUK B 5 | i 4
F A b 5] . e 5 ] L A — A e I

e TR AL AL A S R T S8

o

14.14.2  HHFERIRE

PxFLTACON H:ikIh e P 7o A 8 AN, FkikE#
PWM I/O 5| JHI7EH P N e B I BPRAS o 243X ey 33
FIF, PWM /O 518 B8R 5 hy TTRORZS » 240 A 1
i, PWM /O 5| B sk sl A 80 A& . B8R ERCR
5% PWM /O 5[t e Lkt GEE HPOL #1
LPOL 4z Ay v D) AN R o

4 PWM BB —5%F 1/O AbFHAMER, I H#5
HRGFE A A7 A W A I BRSO, AR — Tl
BRAE L. fEHAMSEERN, PWMxH 5S4t 5E, Bt
B 11O 5 RE [l s 4 3K 5h 5 0k 7 .

14.14.3  HFE5] L%

G SR P b A\ 5 IR 3 e D I RE— X PWM /O
SR, W) tckee A i N5 IR B A ORRR A R 2 T
b B A G
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14.14.4 bt AR
BEA BB N 5 I P R AR

o BB oS BIOK S R ST, PWM i
33k N PXFLTACON #4723 € X HIRAS . PWM
W HUK R R EMOIRES, BB 5 | b 3K 3h b = v
SO HAHR P bR S A . HIX AN R
#REE, PWM i T—A PWM BT
A B2 A AL SR IR IE o CARIRZS . s s
BAEMBR AR AE R RTGE . ) PWM el 45 21 i
W 5 AN T 350 A R e

o BB Al N 51 IR Sl % BT
SRS | AR (T, PWM Mt —H
PR¥EE IR . 705 | Ik K 5 ok & T
Ji, PWM Hit B E T —A PWM F A Gh ) ek
JE AL PR A E AR

PR N5 | T AE S 0 AT i ik PXFLTACON HR3K 1)
FAESPY) FLTAM 35550 (7 384736 6
AL LU BRI HEA T T ol

1415 PWM FEHsliE

SRR PWM N, N A) e 75 BEAE LA 5 I ) X6t
BZ 3 NEF AU L PWM I3 R 95 47 2%
PXTPER MHTH#EE. 7EHLEN H A, FEXTRIHEE A B
iy 2% LA AE 2 005 N BT I 28 P o A7 o R 2
M.

TE K PWM1CON2 SFR #11#) UDIS #5647 & 1 vl i G
PWM S E BBk . UDIS 72552 T4 (1) 5 25t 2 o
Zi 74 A PWM B 28 i) B %5 47 4% PXTPER. 3 UDIS =1
B, o2 L o e A S AN E A

WK IUE A7 1, WA UDI ALRPIRAS AT, *f &
b 25 A7 2V (AT AT S B BN A 2 S 8. PWM R 1%
4% (PXTPER) HHiANSZ IUE #2501 5200,

14.16 PWM KFBR 4 fil k5%

PWM #EtAg — ARk Al 4%, T LME ADC #4# 5
PWM [N 2L (7135 . 1T LUK ADC SRRE RN 3 N /) 2 Bt A 7
PWM & P (ATARTIN ) o A o R ik A fih o 2% ] LAt
TR B RAE ADC S48 25 S [a] 5 2 LA FE B 1
1) 22 8] 1) S 3R Yok B 5 70 o

PWM $5 5k F2fid & #5348 H — /MR A PXSECMP 11 SFR
ST 1 Y0 8 00 5 T 1 O 5 £ e R e o 0 7 X
KAG5H PXTMR {525 N\ PXxSECMP 274728 .

2 PWM I 3E4N T3 / oo B0, a4
T e Ak A AR S BB . O )
ifj$ PxSECMP SFR () SEVTDIR a7 34Tk %
o R SEVTDIR AiE %, WI4FEE -l & A5 55 AE
PWM I (1 336 36155 8 3077 A=

o R SEVTDIR AL E 1, WIEFERFH Rl & (5 5K
PWM I 55 i3 Jak 155 8 30177 A=

W PWM B SEAHCE b8y 7 kv S s, )
SEVTDIR #HlfLAAEH .

14.16.1  RREk Sk A 48 )5 7 i

PWMBREIR S il 258 — AN SOVFJG 73 ikt o 1:1 £01:16
I G oy gy . g S PWMxCON2 SFR
SEVOPS<3:0> #il7 /] e & )5 43 A1 2% o

FER AR IS 03 AE R A DL S g 2

o X} PXSECMP 751728 AR AT 5 4%

o ATATEREEAT

14.17 CPU IRHRAE T 1) PWM #:4E

b A R B s\ 5 I REAS 1 CPU M ARHRAR 3 e i,
PERIRAR SR, 0 ST o Al 9K 30 S (G H S, DU
PWM 5 He 7 A T

14.18 CPU =R T PWM #4E

PXTCON SFR ¢ PTSIDL #5567 o %A Tl Yo%
PN 25 AR G PWM AR E R 428 T /RIE 45 1k T A
i PTSIDL = 0, MBEHuf ks T4, s PTSIDL=1,
NI CPU R TN, Abulds 1k TAF.
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FAR 141 PxTCON: PWM 354 1r s
R/W-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
PTEN — prfsbL | — | — — — —
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PTOPS<3:0> PTCKPS<1:0> PTMOD<1:0>
bit 7 bit 0
BvE:
R = w47 W = [ 54 U = R, B4 0
-n = POR W [{{H 1=H1 0=i5% X = KA
bit 15 PTEN: PWM I 35 I 234 REAT
1 =PWM IR &I
0 = PWM I 555 H
bit 14 REW: 52h0
bit 13 PTSIDL: PWM I 343 AR 458 1 A7
1 = PWM INE:47E CPU & W N s
0 = PWM I 3L7E CPU ZF IR, FigAT
bit 12-8 REH: 40
bit 7-4 PTOPS<3:0>: PWM I 34 H G 20 4 L 3 8467
1111 = 1:16 543 HikL
0001 = 1:2 J5 43 Hitk
0000 = 1:1 543 Hitk
bit 3-2 PTCKPS<1:0>: PWM I Bk N I8 73 4 bl e 647
11 = PWM B3 NI 81 E W4 64 4> Tey  (1:64 Fir itk
10 = PWM B & NI 81 E 4 16 4> Tey  (1:16 Fidr Mtk
01 = PWM I A A0 R R 4 A Tey  (1:4 Fisrsiit)
00 = PWM I 25 A 4R Tey (101 Fisrait)
bit 1-0 PTMOD<1:0>: PWM I 3545 B r

11 = PWM W FEAEZESLIA I [ St B T4, HAEW PWM BB 77 A= o

10 = PWM W SEAEE S8 / s vt B0 TAE
01 = PWM I J7E ik pp AR AR
00 = PWM I JE7E A HIZATRT TAE
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FAE 14-2: PxTMR: PWM & 281 ¥ {H & 77 2%
R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PTDIR | PTMR<14:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PTMR<7:0>
bit 7 bit 0
Bk
R = WA W = 15 f U= RSB, 300
-n = POR I [¥{H 1=%1 0=¥5% X = A4l
bit 15 PTDIR: PWM INE41- 507 PR AL CRED
1= PWM IS v 54
0 = PWM I FE 4 1141
bit 14-0 PTMR <14:0>: PWM [N 5525 17 2% 50 47
FHS 14-3; PxTPER: PWM I3 5 B 25 fr e
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— \ PTPER<14:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PTPER<7:0>
bit 7 bit 0
Pk
R = A4 W = ] B ] U = RSB, B8 0
-n = POR I {114 1="H1 0=iEF* X = KA
bit 15 REH: 40
bit 14-0 PTPER<14:0>: PWM I 3 J& #1187
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IS 14-4. PxSECMP: f#BRE/F LB TR

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTDIR(™M \ SEVTCMP<14:8>(2

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTCMP<7:0>(2)

bit 7 bit 0

B

R = A[if7 W = [ 54 U= R, B4 0

-n = POR I {114 1=%1 0=y5% X = A5

bit 15 SEVTDIR: ik difil i 45 5 1 37 g £ ()

1 =4 PWM RN, 7 AR iR ok A5 5
0 = ¥4 PWM I HE 1AL, 7 b i 155 5
bit 14-0 SEVTCMP<14:0>: Rk it toiiefiif @)

¥ 1: SEVTDIR 5 PTDIR (PXTMR<15>) {ELL#:, VIF= Ak il kis 5.
2: PxSECMP<14:0> 5 PXxTMR<14:0> {ELL%:, LA A 4k siab il k(5 5.
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HA7 5 14-5; PWMxCON1: PWM 22 % 7758 1)
u-0 u-0 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0
_ \ — — | — [ = PMOD3 PMOD2 PMOD1
bit 15 bit 8
u-0 R/W-1 R/W-1 R/W-1 u-0 R/W-1 R/W-1 R/W-1
— PEN3H(" | PEN2H(M | PEN1H(M — PEN3L(") PEN2L™" PEN1L(™
bit 7 bit 0
E‘}I!
R = A4 W = n] 5 U= R0, #2240
-n = POR I ({14 1="H1 0=5% X = K50
bit 15-11 REW: N0
bit 10-8 PMOD4:PMOD1: PWM I/O 5347
1 = PWM l/O 5] J%f &b T4l PWM Fi it
0 = PWM 1/O 5| BEIxE kb H AR i H A
bit 7 REH: A0
bit 6-4 PEN3H:PEN1H: PWMxH 1/O ffifigfir M
1 = ffifg PWMxH 5|1, H+ PWM Hiil
0 =211 PWMxH 511,  1/O 5148 i 110
bit 3 REH: 240
bit 2-0 PEN3L:PEN1L: PWMXxL 1/O f#ifigfr ()
1 = ffigE PWMxL 518, FIT PWM #iih
0 = %1 PWMxL 515, 1/O 5|25 38 T 110
¥ 1: PENxH Fl PENXL 671 Z A7 5 EGR T FPOR BC & 47 A7 25 PWMPIN B & A7 (115 .

2: PWM2 {308 1% PWM 1/O 51

L

DS70283B_CN % 160 11
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1S 14-6: PWMxCON2: PWM #; % 775 2
u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — —_ | — ] SEVOPS<3:0>
bit 15 bit 8
u-0 u-0 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0
— — = — — IUE OSYNC uDIS
bit 7 bit 0
E‘JI:
R = A4 W = n] 5 U =R, 300
-n = POR I ({14 1="%1 0=i5% X = K51
bit 15-12 REH: A0
bit 11-8 SEVOPS<3:0>: PWM Rk FH Al kA5 54t )5 o0 S b 47
1111 = 1:16 Ja ikt
0001 = 1:2 J5 34tk
0000 = 1:1 5434tk
bit 7-3 RSEP: N0
bit 2 IUE: ~7RISE B RENT
1 = ZHISEH 345 5% PxDC %517 8%
0 = TR B4 %4 PxDC 27 f74%5 PWM W3 [q]25
bit 1 OSYNC: #irthe5 R Ar
1 =it PxOVDCON 757 #8347 104 th 20’5 5 PWM I 25 R 25
0 = jfijt PXOVDCON % 77 8 T 4 st 545 F —A Tey k&
bit 0 UDIS: PWM 545 i1-£7

1 =28k A s ORI S e A 2 10 ST
0 = il REAE [ ob 2 LR S J 2 e 25 A7 25 1R ST

© 2007 Microchip Technology Inc.
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IR 14-7; PxDTCON1: #EX #5748 1
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DTBPS<1:0> | DTB<5:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DTAPS<1:0> DTA<5:0>
bit 7 bit O
B
R = W[4 W = ] B U = RSB, B8 0
-n = POR I {114 1=%1 0=yH% X = A5
bit 15-14 DTBPS<1:0>: ZL[X H.Jc B il /3 bk A7

11 = JEX B0 B Il A 8 A Tey

10 = ZEIX BTG B (I8 R 14 4 A Tey

01 = FEIX #5T B (I8P A 2 4 Tey

00 = ZEX .70 B [N 4 A4 Tey
bit 13-8 DTB<5:0>: JEX .50 B HITLH5 6 A AE XA A
bit 7-6 DTAPS<1:0>: ZL[X iyt A Tisr i Lk £

11 = ZEIX B0 A I8 R 1 8 AN Tey

10 = ZEIX B0 A (I8 R 0 4 A Tey

01 = ZEX BT A IR HA 2 4 Tey

00 = ZEX 70 A FIN S A Tey

bit 5-0 DTA<5:0>: JEX ¥I0 A IERFS 6 {7 AEXAH AT
DS70283B_CN 4 162 Il g © 2007 Microchip Technology Inc.
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FIEH 14-8: PxDTCON2: X #E#]g7rss 2(1)
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
_ _ | _ _ _ _ _ _
bit 15 | | bit 8
u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — DTS3A DTS3l DTS2A DTS2l DTS1A DTS1I
bit 7 bit 0
E‘JI:
R = A4 W = n] 5 U= RSB0, 8240
-n = POR I ({14 1="%1 0=i5% X = K51
bit 15-6 REH: 240
bit 5 DTS3A: PWM3 [{4EX %45 528 hy A 25
1 = FEX s B it
0 = ZEX th s A fit
bit 4 DTS3l: PWM3 [{I4E X %05 525 hy To 36
1 = JEX e B it
0 = ZEX thHoc A $it
bit 3 DTS2A: PWM2 [{FEX L35 548 G 5 hr
1 = JEX H G B 24t
0 = ZEIX 5ot A $e it
bit 2 DTS2l: PWM2 [{FE X L35 548 K TE 54 hr
1 = JEX e B it
0 = JEIX fH s A $2 it
bit 1 DTS1A: PWM1 (4L X 3845 528 A 2
1 = JEX f s B it
0 = ZEIX th s A fit
bit 0 DTS1l: PWM1 {46 X 3345 528 hy To 64
1 = JEX H G B 24t
0 = ZEIX s A fit
w1 PWM2 SR 1 % PWM I/O 514,

© 2007 Microchip Technology Inc.
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FIFHE 14-9: PxFLTACON: k& A f5|& 5 (1)
U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— \ — | FAOV3H | FAOV3L | FAOV2H FAOV2L FAOV1H FAOVAIL
bit 15 bit 8
R/W-0 u-0 U-0 u-0 u-0 R/W-0 R/IW-0 R/IW-0
FLTAM — — — — FAEN3 FAEN2 FAEN1
bit 7 bit 0
B
R = A4 W = 1] 5}, U = RSBz, 35240
-n = POR B i 1=%1 0=1% X = KA
bit 15-14 FREH: EHO
bit 13-8 FAOVxH<3:1>:FAOVxL<3:1>: #f&Eii A A PWM 0SB {7

1 = 75 REAN IS S N, PWM % H B | IR IR ) h A 8ok
0 = fE R A AR N AR, PWM % 51 I 9K 30 2 JE B0 A
bit 7 FLTAM: & A BixA7
1 = s A Fr NG EILE R SRR LA
0 = Wik A S NS | NS BT 1205 | B4 /7 31 PXFLTACON<13:8> H [ g Fik &
bit 6-3 REH: N0
bit 2 FAEN3: #F=imA A ffiRens
1 = PWMxH3/PWMXxL3 5| %} 1 b A A $2 il
0 = PWMxH3/PWMXL3 5| X AN 52 i din A A $asiil
bit 1 FAEN2: #fEsA A i RELT
1 = PWMxH2/PWMxL2 5| Bt d i N A 455
0 = PWMxH2/PWMxL2 5| BIXt AN 32 it A A $aiil
bit 0 FAEN1: BN A ffiRens
1 = PWMxH1/PWMxL1 5 B d e s A A 4254
0 = PWMxH1/PWMxL1 5| BIX A2 it A A $aiil

¥ 1 PWM2 EZER 16 PWM /O 511,
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FIE5 14-10; PxOVDCON: H5# % (1

u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— |  — | povD3H | PovD3L | POVD2H | PovD2L | POVDIH | POVDIL
bit 15 bit 8
U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — POUT3H | POUT3L | POUT2H POUT2L POUT1H POUTIL
bit 7 bit 0
E‘}I!
R = A4 W = n] 5 U= RSB0, 8240
-n = POR I f{IE 1="%1 0=% X = K51
bit 15-14 RSEH: N0
bit 13-8 POVDxH<3:1>:POVDxL<3:1>: PWM #fy H ik 547
1= PWMx /O 511 % B PWM &k AE 242
0 = PWMx I/O 5| i L f i fa ot B POUTXH:POUTXL £ A (1 {5 il
bit 7-6 REB: HHh0
bit 5-0 POUTxH<3:1>:POUTxL<3:1>: PWM F-zh#i i

1 = Xh ) POVDXH:POVDXL {7 %, PWMx /O 5 | 4K 8l 24 A ek 2
0 = 2XJ W K] POVDxH:POVDXxL A7 %I,  PWMx /O 51AIBEEKEN A TR

¥ 1 PWM2 {EZEF 16 PWM /O 51,
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FE 14-11: PxDC1: PWM 725 Lt & 7758 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC1<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC1<7:0>
bit 7 bit 0
EvE:
R = A4 W = ] B} U = RSB, B8 0
-n = POR A f{I{H 1=H1 0=iE% X = KA
bit 15-0 PDC1<15:0>: PWM 5451 #1 (A7
TR 1412: P1DC2: PWM 558277758 2
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC2<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC2<7:0>
bit 7 bit 0
BvE:
R = A W = 1] 5 U = RS, 35240
-n = POR I (R 1=%H1 0=75% X = A4
bit 15-0 PDC2<15:0>: PWM (555 Lk #2 {E /7
DS70283B_CN % 166 1T %IH:‘% © 2007 Microchip Technology Inc.
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A 1413: P1DC3: PWM 5 & L&A 3

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC3<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC3<7:0>
bit 7 bit 0
B
R = A4 W = 1] B4y U = RSB, B8 0
-n = POR W [{{H 1=H1 0=i5% X = KA
bit 15-0 PDC3<15:0>: PWM 5451 #3 (A7
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0
E:
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

15.0 EAR4wmIEHREL (QED Hit

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHETFM) T i,

ARENHT EL gL (Quadrature  Encoder
Interface, QED #EHAAHICH T/EHL. QEI FHedt
HET 5 H T 3RAFH U B B i1 U g 2 A% D o

QEI ) TAERH P45

o 3HRHINIEIE, PN PARTE S FIR S K

o 16 [ EEI [ SR B R

o WHEOT AR

o [IEME (X2 fl x4) Hizk

o BN bR G A T e R R A

o %16 Pt g /AR

o IEATGRS AR b i

I BCEE S AL QEIM<2:0> (QEICON<10:8>) 3k
YIRS TAERI . B 15-1 45 1 T IEAT w5 %43 1 HUAE

& 15-1: IEAR g ae it HER
TQCKPS<1:0>
[N TQCS 5
‘ Tey
I 0
| [EEZ s TH i
e —\_LﬂhDi 1,8, 64, 256
1
QEIM<2:0> —¢
0
QEIIF
TQGATE D Q _D—> $1ir
Cl;\a Hr i
P16 hrsd R R
m—— _r?» (POSCNT) -
EA N
Q wermss | ] Ea St
UPDN_SRC | EerZa ey
1‘» LR s
QEICON<11>
0=~ 3
QEIM<2:0> {}
! P B
(MAXCNT)
BIE Y
EB -
Q e
e
INDX |
A
PCDOUT
AT 5| 32
PDN —
v 8
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151 [EX4wiGaREN2HE

MR il dy (ARG gmiddy) B 3 i
it AAHL B AHRIZ S k. EASHIEN AL CACIMD
FIFFRHERH AL (SRY AL ERGHEE R HIF, X =4
FEdRwE M, HEwEBFHN.

Al (QEA) M1 B Ml (QEB) XM EHA R E M
KF. WHE A MM B A, AN N HBEHLE e,
BAMAGT B, IAIAN P e .

B ANEERRCA RS kel RN, fE
T FEUE R R B X B REIBkvhE A A B Al—

B, R EHET.
15.2 16 AibH | AL B T s iR

16 fr3d3 BT B AERE AT UK 3 S8 kv
e, kS A FIR B AR 5 R R e . 1
L E (S R AT T B - GRS AN AT = P - 9]
) 1 UPDN {55 5 g, %45 5 HHIEAT g i 24 LZ 4R
4.

15.2.1 AR E L (TR

QE| FP 4L T A7 BB A & I RS, 1XH CNTERR
f7. (QEICON<15>) fi/~. HA M0 B H AR HCE M iE
T ZT | Bk E A (QEIM<2:0> = 110 8 100) I,
A B AR A e . AEIX SRR, POSCNT 2145
BN SHHNAY  (OXFFFF 85 MAXCNT + 1, HgT
) BT .

WA S, i ds CNTERR £ 1 A8 R
A, JEE4E QEL s R k. Wi ¥ CEID £
(DFLTCON<8>) # 1 nLIZE 1 QEl v $as i v o
RO 26502 5, A7 B V-S4 S0 gm it 285 L v AT
¥, POSCNT A fE kst / 3yt 4, HAkAE
HARTHR A 1 N KA BARVHWIR A /R s A
A7 A

CNTERR {7 22 / B, mH NS
15.2.2  fiEIHEEEEAT

AR AL REA, POSRES (QEI<2>) 5441244

T 2R 5] kb I 2 75 % 67 B S dk T B A, R
QEIM<2:0> =100 % 110 I, ZAiA &M .

IE POSRES {7 BE N 1, WA E T BEAEAI 2 R
ISR E A . R POSRES {78 N 0, N7
FERA s E sy on | ESIE 1 QUIN P e N g = 2 VAN VA 1 4
PAG AR ST IR BRI B, AR AR TR [Pl e R
i BN A

MRS R T Bk BB AR R B RE [ RRE
T34 7= IR

15.2.3  WHOF RS
QE| ARz A FHF1 B AHZ M2 & 774k UPDN 5 5.
i S AN, KL #E UPDN 155 KPR G2 4
SFR () UPDN {7 (QEICON<11>), %A & Hisfr.
TRAE SIRASZ R VO 5 ], Witk SFR 1 PCDOUT
7 (QEICON<6>) &N 1.

15.3 fLEWEER
QE| SZ #5425 x2 Fl x4 . X263 1k 7 F SFR
QEICON<10:8> 1 [#] QEIM<2:0> 45 3, 3 847 34T 16 ¢

L7 QEIM<2:0> = 100 5 101 I, $3k$% x2 &
B, BN QEZHE KB A MG Sk E i E
THEER TR . A MG SRR LTHETR R R4 2
SEU B VRS S a . B S S T sy
] (R 5

76 x2 MERAT, 7S ETH AR KPR
[] JiR A«

o JERIAIN B R G | B A RS = AT
QEIM<2:0> =100

o JHITFEE S MAXCNT VCECEE 7 B 5 2 4,
QEIM<2:0> =101

LA QEIM<2:0> = 110 5 111 I, KL £ x4 Yl
B, B QEl 2@ A A B M1 5 14
ANTLES A 8 A BV BB B R . A HITFT B AT
SR L IS ER S U B H RS Y T i

x4 MERAT, 4SBT ET SRS E A PR
[F] Ji A <

o JERIAIN R R G | B A RS = AT,
QEIM<2:0> =110

o JHITFEE S MAXCNT VG ECEE 7 B 58 2 4,
QEIM<2:0> =111

x4 AR S i LA B T T RS I R AL
¥ CEZ M ETHED .
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15.4  WI9REE TR IR S AR

L (R 0 e 7 e 2 3 43 1 SR N L B E RS A
SR R A R A AN RN I A A 1
PEALTA] FH SIS B, STt 75 R IR A g e 2R, X8
W P TP 2 IAE B 32 e s RN F A, FATL
T UE A ] AT ARAE 3 AN SE R IRkl 3 30 P 83k A5 R
MEEMZ 5, A Rvraid gk i biE 5 kA%,
T QEA. QEB F1 INDX S|, Hr-ugit 23y itsh sy
JiH QECK<2:0> (DFLTCON<6:4>) i, %Mz
A FEATR A I Tev.

PAFREEIE QEA. QEB F1 INDX [#yEptaetat, 2470
¥ QEOUT {7 1. 7F POR I5f, BT (16 2e M
gk piAkIL.

15.5 % F 16 fr it as [ s

1 QE| A W E ) QEI B, Bl QEIM<2:0>=001
I, A DOEARER B R 16 7N 2% 1 V. Al
Whe e ge s Bl QEICON SFR A 474 S,
e #SThEE S Timert AlE]. QEA 5B A i I it
BRI o

R E ISR, POSCNT 2747 344 S 8 I8 380 5027
1£2%, M MAXCNT a7 o B f2es. “REw
I/ FA A 2e UL, QEI iR E 1.
L5 IR B P 52 I SR — X IAE T, e IR AR
T AN [ B N IE R ThAE . 24 UPDN 51 &
P, SER AR TIEIE V4. 24 UPDN 5| BA A BT
NP NS S NI R g8

H: TARREAI S (i, M QEI 2225
I BRI R 2 ) B A e I 2% /A7 B

T BT A AR N A

UPDN #36 / A&7 (QEICON<11>) 1] Skt % 5 i
WRAERIH BT FPIRA . 24 UPDN = 1 I8, &I 2
HHATEEIE 4. 24 UPDN = 0 B, 58I 35 34T 3 i

AN, #4672 UPDN_SRC (QEICON<0>) H[HfiE &

I 3% T £07 PRS2 3 T 5 N UPDN #231 / IRA&S 4L

(QEICON<11>) KPR L QEB 51 HIIRES:

« 4 UPDN_SRC =1 i}, ;& h #1405 m th QEB 51
Jgs

« *1 UPDN_SRC =0 i, s&W#71407 Mt UPDN
fr sl

Vb6 P R I35 AN SRR A B 7 20 o s T4
BT SRR PP A A0 B I B, I ks

7

Hzh 5 W& AL .

15.6 CPU fRERIEZT 1) QEI EEHLERAE
£ CPU ARHRAL YA, - QEI BEbufs

© QEI BT I
o HUTARIL T IR, BTELEN B T

15.7 CPU RN TFH QEI BBk

1+ QEIBEER AT DURI A IEAC G A% 25342 1 816 {52 I
AR UL TZ PRI AR (1 QEI B AL .

15.7.1 CPU =N N QEI #:1E

M CPU AT WAAXR, Wik QEISIDL i
(QEICON<13>) = 0, Il QEI ¥l T4k #4347 POR
I, %A BRI R 0, TAE CPU = WA N5 QEI
Wi, MoK QEISIDL % &N 1.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

15.7.2  CPU ZFWHLA 15 i 244

4 CPU 4b T2 A H QEI BIEfic & 4 16 A7 52 I 2 i
i, W5 QEISIDL {7 (QEICON<13>) =0, U] 16
Pr RTS8 T, 24047 POR I, %407 2RA K384 0.
BAE CPU ¥ B RS v pedsidl, % QEISIDL
WE N 1.

3 QEISIDL A #iE 2, W #s R 1B % TAE, s CPU
B BN MBI —FE.

15.8 IEXZwiGaE Ot

AT it 3552V RERE A0 R AR LA SR B 7 A el

o 16 frERNY /I B VB R A VIR ] 1 R

o R A AR kg

+ CNTERR fi7 # 1

o EREAMCE S G/ T i

RECE ViIE 2t

RN EAE N, IFS3 WFAE8 1K QEIl ks
AL QEIF B4 E 1. QENF LT HHAEE .
Eﬁw&s%ﬁ%¢ﬁm%¢%ﬁ#ﬁQamﬂuﬁﬁ

15.9 EHMRSTEH

QEI BibeA7 4 A al g 7 i (0 25 42 3%, il 74T g
FREAIEAT )

o P RS AALEE (QEICON) — A ir#H QEI

SRR SR PR B HOIR A R Abr s

o HUTURPL IR % AE 2% (DFLTCON) —— i/

TR A SRR A

o NEITEAAS (POSCNT) — RS 16 i

R T

o RS (MAXCNT) ——{RAE7E Fitd

YErf ISk 5 POSCNT T aidt AT LUK

H: POSCNT #ffas RVFF 1. E2, f£
ORI B A A 4% T RE T B0 S SR
AR BB, B M TRk / 5, B

F R ORAE T 1T A I T B s AT A
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FAERR 151

QEICON: QEI #4558

R/W-0

u-0 R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0

CNTERR

— | cEsiDL | INDEX | UPDN QEIM<2:0>

bit 15

bit 8

R/W-0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SWPAB

PCDOUT TQGATE TQCKPS<1:0> POSRES TQCS UPDN_SRC

bit 7

bit 0

v
R = i

W = 154 U = RICHUL, 30 0

-n = POR I 11 1=51 0=1=% x = ARHI

bit 15

bit 14
bit 13

bit 12

bit 11

bit 10-8

bit 7

bit 6

bit 5

CNTERR: il #4t R AR ENT
1= KA T E R
0 = KRR AL E HHEUE R
H: V24 QEIM<2:0> = 110 5 100 I, ®LAf# ] CNTERR #ri&.

RsEP: 5240
QEISIDL: 75 A5 1147
1 = MBS R, BEfEE bk T4
0 = 7F 2 PRAR L A e 4k 482 T4
INDEX: 5[5 R&EN (R
1= RGN & BT
0 = 55|k
UPDN: A7 & i B8 7 meR S A7
1= AL EEER T RAIER (+)
0 = BT Eas Mok & (=)

(4 QEIM<2:0> = 1 XX I K K7D

(34 QEIM<2:0> = 001 It i / SA7)
QEIM<2:0>: 1EACgnhd a8 AR FR AT
111 = e IERgmidgetE 0 (x4 #20) , VCECH B A7 & 5 (MAXCNT)
110 = g IEAgmiggeiE 0 (x4 ), Rk A7 B Egs
101 = ffifEIEAC AL a2 10 (x2 ) , VLRSI E A7 B s (MAXCNT)
100 = flifig IEAmigaei . (2 ), Rk A7 B Hgs
011 = RAFH b yk2E 1)
010 = RAFH bR R2E 1)
001 = JH3) 16 frE 2%
000 = IEAgmitas 8z 1 [ 2 I 25 9 )
SWPAB: A 1 B A% A AT Heik B4
1 = A FHFI B M AAS H
0 = AN B HIHIAAAT
PCDOUT: 47 & THEs 5 PR &M A e 47
1 = fEREAT BV 7 MO T (QEN RS 11O 5IHR A
0 = 1 BB T IRPRAS T GES 170 51EE)
TQGATE: & I #s [ 4 I 8] 20l e 47
1 = fffE 2 B8 ¥ I 18] 20
0 = A b2 N 3% I 4 ) 1| 2n
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FHE 151 QEICON: QEI #Z#l&#F8s (4
bit 4-3 TQCKPS<1:0>: & [N &3 4 N I i 43 40 LU 3k FE 47

11 = 1:256 T34k

10 = 1:64 Fisr 4tk

01 = 1:8 Fisr4itt

00 = 1:1 Fisr it

(TR TASALH T 16 758 N 28D
bit 2 POSRES: { &l $as & RN

1 = RHINKM AL E VT HE

0 = R MKHAS ST 7 vl 2 e

i ¢4 QEIM<2:0> = 100 B 110 I, A HEAF %A o
bit 1 TQCS: &I 28I Bhik FAL

1=kH QEA SIS £ CETHE AR HEO
0 = WIBHER (TCY)
bit 0 UPDN_SRC: i/ B i1 4#% 7 g ezl iz
1 = QEB 51 PRE & A7 & TS i 1)
0 = #8 /IRZSH7 UPDN  (QEICON<11>) 5 SCEIN 233 48%  (POSCNT) Ji[i)
VE: MECE ) QEI BT, EHIN B .
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAEAS 15-2: DFLTCON: HFuByasts ey
u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
— — | — \ — \ — IMV<2:0> CEID
bit 15 bit 8
R/W-0 R/W-0 u-0 u-0 u-0 u-0
QEOUT QECK<2:0> — — — —
bit 7 bit 0
B
R = A {4y W = 1] 54 U = RSB, 280
-n = POR I 18 1=1%H1 0=i% X = KH0
bit 15-11 REH: N0
bit 10-9 IMV<1:0>: 5| ICEMEN ——4 POSCNT 2 f7av g EAThS, XUy foig A 7 B R E R 51 ki
W45 2 QEA Fl QEB # A5 ITKIRAS .
18 AX EASHHHRE R T
| M1= Z 5| kPSR ATE R B A 5 RS
| MVO= Z 5| kPP ICELATEE R 1 A A S RS
182X IEATHH A R
| W= HZRGURSEREFRWHMAGES (0=AM, 1=BHD KRE
I MVO= 25| ik ph DT L K (1 T AR N5 5 RS
bit 8 CEID: HEUH 5 Wik B 47
1 =25 iSO R 5 R Y v B
0 = SeiF M TS s o D i i
bit 7 QEOUT: QEA/QEB/INDX 5| % ki o5 v H AL fe 47
1 = fFREBCF IR A g
0 = 2RI Bk s QIEH 51 HEAE)
bit 6-4 QECK<2:0>: QEA/QEB/INDX %7 g ik 2SN Bh 23 A 437
111 = 1:256 I 44534
110 = 1:128 I 4534
101 = 1:64 I4f4)4i
100 = 1:32 I4f 434
011 = 1:16 W4h 434
010 = 1:4 I 45
001 = 1:2 44345
000 = 1:1 44345
bit 3-0 REH: N0
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0
E:
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

16.0 HAToMEED (SPD

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
{H AN NAEA T A 4E BT A 1S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHETFM) T i,

HATAMESE D (Serial Peripheral Interface, SPI) itk
2 T R AL A M B A FLAR A TR R [ 20 B AT 42
M. XUHMETTLLE #1117 EEPROM. B0 2 Eae. WoR
UK 2RI B 2% . SPI i 5 Motorola® (1) SPI 1l
SIOP %

A~ SPUS B B — N T HEE R AR H 1 16 A7 8247
AT SPIXSR (HiH x =1 5L 2) Fl—ANEnp2ifras
SPIXBUF #lf%. #%ilaf£es SPIXCON FRACE bR,
AN, H —AMRE SRS SPIXSTAT Flsked B & Fiuik
%A,

HRATEE T 4 AT HIZH

« SDIx CHATHHRHAD

« SDOx CHATHMh D

« SCKx (B Abis A o)

« SSx (EHSPFHMMNER

TR N TR, SCK Z&IN4ht . £ NI,
SCK I8\ o

16.1  Flr

—21 8.5 16 I ik phos B A7 M SPIXSR #% Hi 21| SDOX
S, [ SDIx 51 EdEA AN SPIXSR. M{k4
SER AN, AN T ARG (SPHUIF)
1, W A (SPMIE) AJLAZE 1%,

16.2 Bk

BOMCERAE R G v i e I, R
SPIxSR 1% £ SPIXBUF .

24 M\ SPIXSR &4 B 2] SPIXBUF I, fi SR e 22 v
B, RS SPIROV fiE 1, WG E TR &
£, B M SPIXSR 1] SPIXBUF [AIfEiAa52mk, Bk
Pk FEk. 2 SPIROV 1 I, HH ALK SCKx
SRR BE TR SZhr Bk BR e, H R P S
% SPIXBUF 1k

16.3 RIiEHAE
RIEGEERFE RN EEZ M. NS
SPIXBUF. 1 = mk M 1% % 52 Wl J5, B 47 % 17 &%
(SPIXSR) KN Wi NI B b 3% . R &1 2%
MAAEIRE TATAT RO B, RILEMP BN B
A SPIXSR. &, W H|MEdRAEAE SPIXBUF 1,
M SPIXSR IR EEE O MR mlss, wiHHT F—k
1E4r
VE:

HKILZE M AE (SPIXTXB) 1422 it 2% nh 4%
(SPIXRXB) #BHit 5 21| 4 [F] 1) 75 47 25 Hh hik
SPIXBUF . i&Z) %t SPIXBUF 217 2sh4Ti%
- B - SEAE (B XHLI$E L) o

16.4 SPI&E: EHER

BN SPI AR B TARAE FA R

1. oSl P
a) AN IFSn Z 4785 11 SPIXIF f7iE % .
b) KAHRL IECn 2745 SPIXIE A7 1.
c) JEILEAHM IPCn #4745 T 1) SPIXIP {7 R 15

N R T Wt

2. BRI E S SPIXCON % 4£5¢, H MSTEN
(SPIXCON1<5>) =1,

3. ¥ SPIROV fii (SPIXSTAT<6>) &%,

4. it SPIEN {7 (SPIXSTAT<15>) # 1 {fifg
SPI T 4.

5. ¥ REHIEE N SPIXBUF %fE8s. Kix
B R8RS N SPIXBUF 247285 7 B TF44

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

16.5 SPI&E: MR 3. IR E S SPIXCONT #1 SPIXCON2 %
» bt e s " f7#%, H MSTEN (SPIXCON1<5>) =0.
1. ¥ SPIXBUF #7434 5. W% CKE fr& 1, WMLk SSEN  fir
2. RS (SPIXCON1<7>) & 1 3kAffifi SSx 51 1.
a) KN IFSn 2547 a3 ) SPIXIF A % o 6. K SPIROV fi (SPIXSTAT<6>) 5% .
b) CKPAHR IECn #7473 1) SPIXIE A7 5 1. 7. miK SPIEN f7 (SPIXSTAT<15>) & 1 {fif§
c) EIISAHIN IPCn %4785 H (1) SPIXIP A7k 5 SPI T1k.
R T SPI B2 = — ANk R AT B AR SR, B8
ST IR SPI AR R A2 A R ) o 1T
&l 16-1: SPI IEHRAER
SCKx 111 % 1:8 1:1/4/16/64
X < Cwm % Frer
T4 4 0% 44 5%

IX‘ g T iNgall Wit SPIXCON1<1:0>

o L Bl SPIXCON1<4:2>
X <] fiste
SDIx » bito ¥ ERH

‘SPIXRXB| |SPIxTXB‘

A 4

‘ SPIXBUF ‘

% SPIXBUF 5 SPIXBUF

16
< P EHIE N
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 16-2: SPI ¥ | \#EE

SbFEER 1 (SPI R84 SbFEER 2 (SPI AR

| | | |
| | | |
| | | |
| | | |
| SDOX | . 1 SDIx I
| | = |
| | | |
I AT PR vh 58 [ I AT e Db 8% !
| (SPIXRXB) ! [ (SPIXRXB) !
| | | |
| | | |
| | | |
| | | |
| B SDIX | 1 SDOx B A7 3 '
| (SPIXSR) e | (SPIXSR) I
| | | |
| MSb LSb | | MSb LSb |
| | | |
| | | |
[ AT R IE G B ! [ AT R !
[ (SPIXTXB) [ [ (SPIXTXB) [
| | | |
| 4 | | T |
! l LI : !
! SPI b SCKx F—————»»! SCKx SPI il !
: (SPIXBUF) @ : : (SPIxBUF) @ :
I (I - { )| [
| | | |
(MSTEN (SPIXCON1<5>) = 1) (SSEN (SPIXCON1<7>) = 1 H MSTEN (SPIXCON1<5>) = 0)

¥ A AR AL T AT SSx I

2. SRR SPIXBUF B AN KK, s SPIXBUF iU S . SPIXTXB Hil SPIXRXB 77 17 S 4 171k #%
45 £ SPIXBUF .

&l 16-3: SPI x - miEHEAERA

dsPIC33F ! ! LbEEEE 2
| |
| |

SDOx :—y: SDIx
| |

SDIx l<@————— SDOx

| - |
T4
SCKx &»: SCKx
|

SSx—— - 5
DB

& 16-4: SPI % - i REER

dsPIC33F ! AbEE 2

SDOx —— P SDIx

I I
SDIX ~———— SDOx

| o |

HAT I

sckx L TTITER oy ok
| |
SSx ——— ! S5x
: 25 Tk
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 16-5: SPI M\ - i EE A
o dsPIC3IF | L pmma i
| | | |
| | | |
: SDOxX :—>: SDIx :
| | | |
: SDIx :4—: SDOx |
! T . !
I SCKx uil SCKx \
| |
! & 5 |
| T \
& 16-6: SPI M - i ML B A
o dsPICIIF i ! w2 |
| | | |
| I | |
: SDOx :4>: SDIx :
| I | |
| SDIx l<§—— SDOx :
| e '
: SCKx : : SCKx :
: 55X l@—— S5 I
| N ST |
AR 16-1: A TR SPI I SH 2 M X &R
. Fcy
SCK =
oA * GBS b
#16-1: SCKx $Z 7~
BRI E
Fcy = 40 MHz
1:1 2:1 4:1 6:1 8:1
A L 1:1 T T 10000 6666.67 5000
4:1 10000 5000 2500 1666.67 1250
16:1 2500 1250 625 416.67 312.50
64:1 625 312.5 156.25 104.17 78.125
Fcy =5 MHz
T L v 1:1 5000 2500 1250 833 625
4:1 1250 625 313 208 156
16:1 313 156 78 52 39
64:1 78 39 20 13 10
¥E: e SCKx SR 547 4 kHz.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FAEAS 16-1: SPIXSTAT: SPIx RAF H % 745
R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
SPEN | — sisoL | — | — | — — —
bit 15 bit 8
U-0 R/C-0 U-0 U-0 U-0 U-0 R-0 R-0
— SPIROV - | = — — SPITBF SPIRBF
bit 7 bit O
23bacH C = AVEEAL
R = WAL W = AT 54 U = RSEIAL, B4 0
-n = POR I [{I{H 1=51 0=35% X = R0
bit 15 SPIEN: SPIx flifigfr

1 = {HBERIL K SCKx. SDOx. SDIx Fl SSx Mt & & 15| Ji
0 = 2% | F#ith
bit 14 REW: HHO
bit 13 SPISIDL: 7= R AR A 5 147
1 = Y3 NS AU, s ok T AR
0 = 782 PR U R B gk 4 T4

bit 12-7 REEW: 240

bit 6 SPIROV: 0 H bR A
1= =N FORESEROFESR . P BRSO IRAEAE SPIXBUF 2747 8% 140k
0= RRAWHH,

bit 5-2 REEW: A0

bit 1 SPITBF: SPIx K i%ZZrh 23k A 4L

1= KIEWARIFUR, SPIXTXB A

0 = RIXE TP, SPIXTXB A%

24 CPU ‘5 SPIXBUF f£f# G 34 N SPIXTXB I, %7 Tl A 3h & 1

24 SPIx HHE HE M SPIXTXB 144 %] SPIXSR i, %A diidifF A shik %
bit 0 SPIRBF: SPIx B Z2 mh2s ik &7

1 =#U5ER, SPIXRXB Jiifi

0 = B ARSER, SPIXRXB k%*

2 SPIx ¥%dE I SPIXSR &4 3] SPIXRXB I, %47 ik A 3h & 1

M NAZiE I i SPIXBUF 124 5501 SPIXRXB I, %47 AT A 3hig %
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7% 16-2: SPIXCON1: SPIx ] %775 1
U-0 u-0 U-0 RIW-0 R/W-0 R/W-0 RIW-0 RIW-0
- | = — | DiIssck | DIssDO | MODE16 SMP CcKe™
bit 15 bit 8
R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0
SSEN CKP MSTEN SPRE<2:0> PPRE<1:0>
bit 7 bit 0
Bl
R = A W = i[5 U= ARG, % 0
-n = POR I fyff] 1= 1 0=ii% x = K1
bit 15-13 RIEH: 150 0
bit 12 DISSCK: %%l SCKx Gl (ffi SPI 4550

1 =25 193 SPI I &, B {E 110
0 = ffRE S SPI 4

bit 11 DISSDO: 2% SDOx 5|
1 = B A d ] SDOx 51 51I4E 110
0 = SDOx 5| i b ez il

bit 10 MODE16: -/ 7 1iif sk FAr
1=XHF% (16 H1) Wf5
0 =XHFWo (84 iHlf5

bit 9 SMP: SPIx Hdi i N KA A7
3_5‘ j%l& :
1 = LEEH i H s TR 1 R i SR A iy N\ B3
0 = 7 HcHm 5 H B a] 1) v (7)Ao N B

e IR F A SPIX I, 4640 SMP 42,
bit 8 CKE: SPIx i gi it gess ()
1 = AT BEEAE RN TR R 25 AR 2R (L bit 6)
0 = HRATH H B0 70 I N S IR 4R J TARIRS AR (k - (I bit 6)
bit 7 SSEN: MIEFEfifEn. (ARED
1 = SSx 51 A T MAEL
0 = SSx 5T HAL T o 5 I ey 0 Bhfg il
bit 6 CKP: I8l I 4r
1 = FRPIRE G S N T TARRE K B
0 = X ARSI EE 5 MR, TARRA =B
bit 5 MSTEN: TR EfRELT
1= FEBRK
0 = M
v 1. 70 SPI I FAREH CKE f7. 7EMi SPI#i, (FRMEN =1) F, /NS %FEN 0.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

A% 16-2:

bit 4-2

bit 1-0

v

1:

SPIXCON1: SPIx #3581 (8

SPRE<2:0>: HfihTiisramittfy (D
111 = HBH T AL 1:1
110 = HiBhinsr gtk 2:1

000 = GBI HiLL 8:1

PPRE<1:0>: Efisrsilttfr (a0
11 = FEFsrHkt 1:1

10 = EFs kL 4:1

01 = ETsr4itt 16:1

00 = FETsr4ikl 64:1

7 SPI BT AME ) CKE fi7. 7EMi SPI . (FRMEN =1) T, HIJ Rz 4wt 0.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

H178 16-3: SPIXCON2: SPIx #5427 7758 2
R/W-0 R/W-0 R/W-0 u-0 u-0 u-0 u-0 u-0
FRMEN | sPFsD | FRMPOL | — | — — — —
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 u-0
— — — — — — FRMDLY —
bit 7 bit 0
EE!
R = A4 W = n] 5 U= R0, #2240
-n = POR I ({14 1="H1 0=5% X = K50
bit 15 FRMEN: i SPIx 7 #{7
1 = ffifigii SPIx SZHF  (SSx 5| AF i [0 Bk N / frD
0 = #% kil SPIx 7 ¥
bit 14 SPIFSD: i[=]0 ik 77 1) 4 hilor
1 = iAo ONE4E)
0 = Moi[FD Bk il (234
bit 13 FRMPOL.: ii[=] 25 ik gl P47
1 = [ 25 ik ok v ST AR
0 = Mo [m] 25 ik A A1 RSP 3K
bit 12-2 REW: 40
bit 1 FRMDLY: i [ 5 fk b s v B r

1 = Wi[RG ko 55 25— Mz 3
0 = W[ 22 Jik B2 — AN IR B iy

bit 0 R BT A N AR Z RN 1.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

17.0 I1?C

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
WA . T T A B s M 0 e s
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHETFM) T i,
12C Bite (16 frde1) Sy 12C HRATE S AUk I A0
Z F AR IR AL e A IR SRR
12C Bt Ar — A5 | B 1
* SCLx 51 B2k
 SDAX 5| Hhdmsk .
12C R AL LR 2 2
o PCHENHL TR,
o 12C WML S 7 A7 F1 10 7l
o« 12C A K 7 A1FT 10 fr L
o 12C 3 11 RV S SR NS 2 ] £ X 1) A o
o 12C i IR E3 4T IR Aol ] 2 0T LR /4 T WL ke 4
TNk R 47465 (SCLREL #24)) «
o 1PC HFZ LI AR RO R SRR 5% A N Mk
ERIES

171 TAHEHER

W52 Sz T 12C FRuE Rl A S 1 B 2T
fig, VAN 7 ALF0 10 7 Gk,

7F 1PC Jask b, 12C BIHlE w76 h R80T, vl fE
MBS LA

SRR 12C B TARZELL R

o A5 7 Pr AL 12C B

o A 10 f7HbHEf 12C MR

o AT REEL 10 A7 HUEER 12C AR
KFHMBEMERSETFIHENEE, EHES W
(dsPIC33F #4%IZ%FM) . iis A Microchip Ml
(www.microchip.com) T 58] (dsPIC33F #4
ST T,

17.2 12C Hf%

I2CxCON Fil 12CxSTAT 73 Bl & 2l 25 A7 2 AUIR A A A7

%, 12CxCON A7 v 5 . 12CxSTAT HIE 6 {7

RN, EMERMETERSM:

* 12CxRSR 2L frds, HRA R HATEAL,

* 12CxRCV ZHEMWE a7 8%, "5, S A
T,

* I2CXTRN J& Kk fias, RILEAEWIR, 79K
25 N 12CxTRN.,

* I2CxADD 23 A7 2347 AL .

o R4 ADD10 FHEA N 10 AL hb .

 12CxBRG HIRRAF R kA8 (BRG) M
.

TEHEAT RN, 12CXRSR F1 12CXRCV — i JE i XU 2%

MEER. Y 12CXRSR B —AN e, F

FIHEIE R 12CXRCV Her= 2k ke

17.3  12C $l¥r

12C BHe = 2R A b i

« MI2CXIF (12C EFfFrh ks

« SI2CxIF (12C M WikrE) .

TEFTH 12C 45 RAAE R #5272 A — A B g o 7

17.4 FRERRAER

76 17C R R, Rk (BRG) MEEAAL T
I2CxBRG #1783 . BRG ¥ N i%fH)5, BRG ##iiil
BRI E, HRIRAEFICEAN . R A A,
Biltn SCLx 5| IRFE N & P, K E# BRG.

MR 1°C b5vfE, FsoL i BLE 100 kHz & 400 kHz. &
i, 7R LU AT kR &, B E 1 MHz K.
I2CxBRG M ANfE AL O B 1.

AR 171: BT BE R

_ ( Fcy Fcy  \_
[2CxBRG = (FSCL ~ 10,000,000 ) !

© 2007 Microchip Technology Inc.

DS70283B_CN % 185 I
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& 17-1: PC™ R/ (x=1)

| I2CXxRCV |
i

N
SCLx = %Jflqe v

| 12cxRsR }4—‘
I Sb
X

4 P
SDAX ‘ | e Mk DT T
1 |

12CxMSK

| |  12cxapp |

JA gAML
ArA I

\i

JA B EE 1k -
&Fr; - <-P| I12CxSTAT

A

i

1
— iRl

\i

P A

4P|  12cxCoN

o
7

A
A

sy 4
FEK

~<]<74{ I2CxTRN |«

LSb >
AL b BE

VANRWAN

A
A

T
il

>
>

*<]<— BRG it A I2CxBRG

Tev/2
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

17.5 12C #EHuHhl
10 £i7. I2CxADD 75 17 a3 B & MR b hik

WE A10M £7 (1I2CXCON<10>) %y 0, NEiHr il
=y S A VA | = B2 102 L 3 2 DO L
I2CxADD 25 f7-4% NG 7 73T Lo

W A1OM £724 1, WPREhERE A 10 fribhl. 244350k
HohkmF, B B b RE S R “11110 A9 A8”
(Hrp A9 Fi1 A8 J& I12CxADD (17 2 fir) #EATERE .
BAHUCHL, F— sl 5 12CxADD (K% 8 frdkdT
B, 3% 10 A7 Bk T E .

F171: dsPIC33FJ32MC202/204 F1
dsPIC33FJ16MC304 (k5 7
Az 1PC™ M\ ikt

0x00 I RGO kB B 7

0x01-0x03 551

0x04-0x07 Hs #X E M5

0x08-0x77 AT A HhE

0x78-0x7b FRk 10 At (K7 A7)

0x7c-0x7f 1593

17.6  MIuhlkERS

[2CxMSK 274788 (CAA7% 17-3) ¥ 7 ALA1 10 A7 bk
T Mtk A () B R 2 R “TERAL” o H 12CXMSK
FAERPREAEEME 1 (1), AN LA 7
fHAE 0 iB52 1, TAEEMB T IR & 5 R .
B, 2% 12CxMSK 3¢ 'E 25 00100000 I, TAEZEM
LR AR UK K0 51 Hi i 0000000 F100100000.
FEALBE M LA ALY, 06 45 K IPMIEN A
(I2CxCON<11>) i & ok 2% 11 77 fe 4h i 5 B £ 1

(Intelligent  Peripheral Management Interface,
IPMD)

17.7 IPMI SZHF

PEHIAL IPMIEN o V7 A B SRR 1 RE A B0 B 1

(PMD o MubArE 1 0, Bz 55 A Hhik
THAE.

17.8 | FEUEOY bl S RE

I 3 e S | T S T SO S E T L o I
T SRR N A% LA A S A H Y

JREIE I Mk R 12C PR E H IR 1 8 Akl
o B4 0 HikkAidH K, H R W=0,
MR (GCEND fiiE 1 (I12CxCON<7>=1)
1 A A s 3 2 B SO £ DTt a1 OB 1 U B
I12CXRCV [P 25 1] LUK 21 W sk, AT e okl
SRR TR R T R

17.9 HIIWHEK

FEMRETR, BT DL I i A A K R S g g R S
F8F.

17.91 RIE R R

76 10 AL A1 7 7 R A, N TBF A% CGRWAIZE
MR KA, WEES 9 M8 R B 5 ¥ SCLREL £
HEE, HUSEEl T AR E K

EMNRERR T, thLITIAEK, 5 STREN 76
Koo MESVFIRE AL Z T, M ISR 44750 SCLREL A7
1. W SCLx LR MK, EEH/MFE5
—ANRIBPH 0T, P N R A N RBAT ISR I
%N 12CXTRN [# P %5,

17.9.2 B EPZEK

FE MBS R, 1I2CXCON A7 1) STREN 47 1] J]
FeAFREPHAE K . 24 STREN £ 1 I, SCLx 51K
TERRA AR 51 85 A OREF AR P

fE SCVFEREEICZ BT, TP ISR 425 SCLREL 47 &
1o I SCLx ZR{REF AR, fEFEEF B T —
BT H 2w, B R A R T ISR i
[2CXRCV {4 7. 3X 1] LAB 1E 22k 5 H

17.10 WAEEHIMRSELK (STREN=1)
2 STREN 74 1 ), "TCAHH# 2 SCLREL 17, M
T S B I b S A () A o

R STREN f724 0, % SCLREL 7 5 #e B 4%
2, ANesh SCLREL 7= 4 54,
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1711 B

ST (400 kHz) , 12C FRyfETEsk % SDAX i
SCLx {5 g3 TR =M. R FEME, H N~
J7 AT A A DISSLW SRR 1 Ab R #=3i . XFF 1 MHz
B, AR R R

1712 PPk

FEATAT R . ROIZECTE R A 8h [ 5 b4, MR8
PEREIT SCLx S (fSiF SCLx B2 N ) I,

A R A I B . 24 AV SCLX S| RS h v B~ F I

WA (BRG) HiEil4l, H3 SCLx 5] sr
B SRAE S SN 1E . 24 SCLx S| I SR 2w I,

BRG T H% A I12CxBRG [N A H- IR 8. 2shiHes
PEAE IR R RR A S, X ] AR & ARIE SCLx 1y Hi
SERFE) 22 Sy —A BRG $FiiIR 1174505 5

1713 ZEHHERGE . BERMRME & MhE

T B LR g s T 0 2 E R . RS
£ SDAx 51 g sl 7 Bdsfr i, an iR —A> 284
i SDAX &2 A PSR —A 1, o —AERs
B 0, i RAANE,. 4 SCLx 51 I&EZ K
SR, BN Z AR 1 . WS SDAX T 1,
{HI\ SDAX 5| JHERFERI S & 0, Wamt kAT Bk
o, FEAK 12C EFpFh bR EAE 1, JfF oK 12C
Uity 111 SR 2435043 B 2 25 RS

17.14  Sh5| BAE PR

12C Mt BAT A PRI S I BT B . 24994 FPOR i
BTN ALTI2C {7 &N 1 I, Bl SDAX/
SCLx B, 4% ALTI2C £7 38 4 0 I, 12C bt i
ASDAX/ASCLx 5| Jil.
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HIEA 17-1: [2CXCON: 12Cx #5352 758
R/W-0 u-0 R/W-0 R/W-1 HC R/W-0 R/W-0 R/W-0 R/W-0
I2CEN — 12CSIDL | SCLREL ‘IPMEN A10M DISSLW SMEN
bit 15 bit 8
R/W-0 R/W-0 R/W-0 RW-0HC R/MW-0HC R/MW-0HC R/MW-0HC R/W-0HC
GCEN STREN | ACKDT | ACKEN | RCEN PEN RSEN SEN
bit 7 bit 0
2iba e U = RSEPA, B4 0
R = A4 W = 1] ‘5 HS = FIffif 5 1 HC = HdifiE 2%
-n = POR (K& 1=H1 0 =% X = KAl
bit 15 I2CEN: 12Cx ffifigfir
1 = 1fifig 12Cx #idk, FFK SDAX FI SCLx 5| I & & 5|
0 = 2511 12Cx Kidl. FiAT 12C 511 st 1 Th e
bit 14 FREW: N0
bit 13 12CSIDL: #5514
1 = YA NS R BET, B ik T AR
0 = {EF WAL PR gk &l T4
bit 12 SCLREL: SCLx B HINL (FEh 12C AESAE TR
1 = B SCLx I 4
0 = {fFF SCLx B MG (P IEK)
i STREN =1:
ZAAATE (RURAFRTRAE N O SR SIS E K BB N 1 RBEBUN 2D o 7E MBS R IETF UG i p f
PRIEE . 70 AR R A3 2
% STREN = 0.
AT H T 1 (R L BE SN LRI 81D o 78 AR R IR TT AR I A % .
bit 11 IPMIEN: #fgdMEHZEO APMD ffENL
1 = ffifg IPMI B N E A Hutlk
0 = 2% IPMI #5,
bit 10 A10M: 10 {7 AL kA7
1 = 12CxADD Jj 10 £ M\ 844t ik
0 = 12CxADD >}y 7 A A3 - il
bit 9 DISSLW: £k |-l yE il
1 =25 bRl gl
0 = fli bRl
bit 8 SMEN: SMbus % A Hi Ffr
1 = fEERF 4 SMbus FIVERYT 1/O 51T T R
0 = %% - SMbus #i A1
bit 7 GCEN: J 3&IFIUERESr  (FEH 12C MBAETAERD
1 = RRVFAE I2CXRSR U 2 FF Ny kb iy = A i (Al e BRI
0 = 510 FE iy sk
bit 6 STREN: SCLx NEMEKAFRER: (FEh 12C M BE TAEID

5 SCLREL fific &8/ .
1 = R A BB I B A
0 = & R AF BRI Bl e K
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FAEER1T1: I2CxCON: 12Cx &#I& AR (&)
bit 5 ACKDT: RAZAKRA (4 12C F 8k TAER, 38 AT F 22 phioet i)

R A A BN B A R R I
1 = fEN N &% NACK
0 = 7E NN & 3% ACK
bit 4 ACKEN: NZJFFIMERetr  (FER 12C L8 TAERE, & T R 8ol #)
1 = 7 SDAx I SCLx 5|l & H 48741, Jfki% ACKDT HdEiv .
16 B N 2 7 5 45 R BT 22
0 = N& P HIAAERAT H
bit 3 RCEN: HfffEfs (fEh 12C LB fF TR
1= g 1°C Ui . 78 oA se B 7 (R 4 8 Ar I e Bk 2
0 = BT HI AR AT
bit 2 PEN: 214/ HRe0r (FER 12C F8 0 THERD
1 = 7F SDAX Fil SCLx 7l FA 5 14t o 78 245 115 41 45 RO e AV 25
0 = {FILGMARERATH
bit 1 RSEN: TH FHAI&MERES (4 1PC L TAERD
1 = 7f SDAX 1 SCLx 5|l bR M ER Rl 45tk {8 F 8 FE R IR 375145 R i th il pRE %
0 = EE B & MAAEIATH
bit 0 SEN: JIZhZ&fFlfers (% 12C F 2k T4
1 = 7F SDAX M1 SCLx 5|l bR H H3h &t #8215 8 3 e 51 45 R e i3 2%
0 = B & MAAEIATH

DS70283B_CN % 190 1T q‘]ﬂ:‘% © 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

IR 17-2: I2CxSTAT: 12Cx R& FF5
ROHSC  R-0HSC U-0 U-0 U-0 RICOHS  ROHSC  R-OHSC
ACKSTAT | TRSTAT - | = 1T = BCL GCSTAT ADD10
bit 15 bit 8
RIC-OHS  RICOHS ROHSC R/COHSC R/COHSC ROHSC  ROHSC  R-OHSC
IWCOL 2cov | bA [ P | s R_W RBF TBF
bit 7 bit 0
Bl U = RS, 30 0
R = A[EA W = 1] 54 HS = FfEfFE 1 HSC = JHBEFE 1/ 5%
-n = POR I {1 {i 1= 1 0=if% x = RAl

bit 15

bit 14

bit 13-11
bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

ACKSTAT: NZCRANL (FEH 12C T84 TAER, 5EH T R 8 R )
1 = Bl Bk A 2141 NACK

0 = B Ek A 2R ACK

70 A I 25 5 R A B 1 i & .

TRSTAT: RICIRANL (FEH 12C 184 TAEN, 1&H T R84 R L)
1= EHRMEAITRIE (841 + ACKD

0 = EMALEIIT RI%

FE T BAE R IETTUANS tHAELEE 1o L5 A N B 5 TR h A7 % o
AREW: A0

BCL: ¥ Sk i

1= T2 TR 2] T m g

0 = RRA MR

R 21 5 2 v 2 A 1

GCSTAT: | 4FIFRA&NL

1 = Bl R OF L Hh hk

0 = AREWCE Fngny bk

B L RS R 3 (R VB WAL i WA v S R S B R S
ADD10: 10 {7 bk IRZSAL

1 =10 {7 hk Pt

0 =10 A7 HuhEAPLRE

5 PCEL 10 A7k 5 2 AN DCECI e AT E 1. 2RI B 1 A A e A A
IWCOL: ‘5 phadfarillifr

1= Pk 12C B, 2485 1I2CXTRN 254748 2K

0 = RRAMFR

BT S I2CXTRN SRS ZALE 1 CRRIESR .

12COV: #:Wi i br &AL
1=imgmwﬁﬁ%M%ﬁﬁﬁﬁm¥ﬁﬁ%WﬁT%¥ﬁ

0 = K

2 A 12CXRSR L4 E) 12CXRCV I AR 1 CGRHERIFER) .
D_A: %ida / Huhbfr (4 h 12C MBfE AR

1 = For_BRBI T N B

0 = Fon LM 2 ok S kil

A PEHBETCC S FR AR 2o EAE 9 A A B 5 T I FR TR 1
P: {51047

1 = F£on b—RE B 147

0 = YA B 1B AT

MR R h B R s e AN AR 1 BE .
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FHEER17-2: I2CxSTAT: 12Cx RAEFHFE (&)

bit 3 S: shfir

1 =8 Bz Eg) (BEESE3D A

0 = E—JCRA I 2 )5 3L

LR E S B, EEE B AR A 1 BUE .
bit 2 R_W: i/ 55 AL (20 1°C MastE TAED

1 = SR Ml At H A
0 = G——Ron Kl At ke A 2GS 1

B 12C BepFHbl 5 5 i AE R 1 BE %
bit 1 RBF: {7 Sk 2S00

1 = #5e, 12CxRCV Jyi

0 = B RTER, I12CxRCV A%

MRS E 12CxRCV N AR E 1. HR M 1I2CXRCV I B4R
bit 0 TBF: KIBZE M as R A AT

1= RIZIEFEHATH, 12CXTRN A

0= Bi%52/, I12CXTRN K75

A5 12CXTRN I F AR 1, B 226 58 B i i3 %

A
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HAEHS 17-3: I2CxMSK: 12Cx M HhE- #7577 5%
U-0 u-0 u-0 U-0 U-0 u-0 R/W-0 R/W-0
— \ — — | — ] — | — AMSK9 AMSKS
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
AMSK7 AMSK6 AMSK5 AMSK4 AMSK3 AMSK2 AMSK1 AMSKO
bit 7 bit 0
B
R = A4 W = r]' B {] U= RSB, 52250
-n = POR I {114 1=%1 0=yH% X = AH
bit 15-10 REH: 40
bit 9-0 AMSKx: HulibA7 x [HE gk A7

1 = fHREM AR SCRI AL TP AL x AOHERS s AEIRA B E AT EALUL A
0 = 14T x AOHERD ;s AESLAT B b AT 247 LR
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18.0 EH R P W KRS (UART)

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

(dsPIC33F RAISHETFM) T i,

WA Sk 2% (Universal Asynchronous Receiver
Transmitter, UART) it /& dsPIC33FJ32MC202/204 #i1
dsPIC33FJ16MC304 2 1 R AR LA R AT IO Bt 2 —,
UART ZrTBLS54ME (FlinAS AR, LIN. RS-232 Al
RS-485 #;[) Jlf5 4 LR4 R, HEE@
UXCTS I UxRTS 5[z REfE iz hliem, Hrida,
F5 IrDA® Z ity 2% F gL s
UART 8 () 5 kA7 «
o JBRL UXTX R UXRX 5| JHI3EAT 42 X0 T 8 4785 9 4 5 45
14
o [HECES . WRIGEEA MEIIET O 8 4k
i)
o —ANERFAME AT

« il UXCTS Ml UXRTS 5 | SO 1 42 il ik 1t
o SRR RS, R 16 Ak
o I LAESE 16 MIPS I, SRR FHIEH M 1 Mbps |

o 4 PEPFEEEE (First-In-First-Out,

15 Mbps

FIFO) &

o 4 JOEREE FIFO R s

o EPMECES . WIURIZE pR R H A AR

o HRNHAER DA O AR B9 =1)
o RIBFEW

o T UART SR ZAE T AT 23 312 R by

o TS Wi FER IR

o SCFERIZDANAIRE 7 4F

o SRR A B A

* IrDA 4l oS FIfiFas o3 12 15

o FT IrDA SZHF) 16 54T 45 3R I Bl tH

LA

18-1 441 T UART Bit i bHER] . UART HE i
N S B AR AR A 4

o L

& 18-1: UART ffiAHAE R
— IrDA® 5 X BCLK
> BELH m— Y D] UxRTS
4_1 L X Uxers
> UART $2ic3 > X] UxRX
] UART % i 52 y D] UxTX
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18.1 UART E4rE K4S (BRG)

UART fRHREE—NLRM 16 iR k4%
(BRG) . BRGx #f7-asftl—A A HIZ1TH) 16 {7 & I
R M. A 18-1 4T BRGH =0 W15 R
SIS

A7 18-1: UART 45% (BRGH=0)
e Fcy
B 16 « (BRGx + 1)
Fcy
=~ 1
BROX = e iz
3 Fey £onfa4 R £05%  (Fosc/2) .

B 18-1 2t T W R AR AE B R SR 7 T
+ Fcy =4 MHz
* HbRBR A = 9600

BRI BEs A2 (BRGH = 0) J& Fey/16 (X4 BRGx = 0
I, SR/l REPR AR & Fey/(16 * 65536).

AR 18-2 45 T BRGH = 1 Ik Ak,

A 18-2: UART E4% (BRGH=1)
= L
4+ (BRGx + 1)
Fcy
BRGx= ————————— 1
T Ta
= Fey F£onta4 R £ 5% (Fosc/2) .

BAH B % (BRGH=1) & Fev/4 (34 BRGx=0
N, dR/ha] R %2 FeY/(4 * 65536).

i BRGx #iffas S AFHEHEME BRG wH#EM (F
%) o X AT LA PR BRG TG it 6 45 22 I 2 gl AT A= 2
W

%l 18-1: BREIRZEHE (BRGH=0)
H bR isRr % = Fcy/(16 (BRGx + 1))
SKfi# BRGx i :
BRGx = ((Fcy/ HAREHZ)16) -1
BRGx = ((4000000/9600)/16) — 1
BRGx = 25
PR AR = 4000000/(16 (25 + 1))
= 9615
R (VR — HARBREER ) H AR 2

(9615 —9600)/9600
0.16%
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18.2 8 MR T HIAIX

1. %#& UART:

a) j%iﬁi—’uﬁ@fﬁ‘%)\i&ﬁ&\ AR IR A A 1
Mo

b) K& MR RS N BRGX F 74

c) WEKILEFB P ARV AL S AT

2. flifE UART,

¥ UTXEN A7E 1 GFAERZEDED .

4. BEIEEIE N UXTXREG FIK T . i%30E
PO B RIE A T 79 (TSR)
L&@“/&%%Hﬁ%‘]? —A LIHE TG H AT I

o

i

o, 24 UTXEN =0 i, #7359 ki,
HEBEJEH AN AR UTXEN 2 1. BT
RN B MG RS 3, XL RITF 4G A%
AT AR

rh 2 A7 UTXISEL<1:0> [# % B v s f I 77 2
R

18.3 9 MHIEH T HIRLE

1. W'E UART (Wi 18.2 3 “8 e Tm
RIK” Fid) .

2. fiifE UART.

4 UTXEN £ 8 1 AR .

4. ¥ UXTXREG G4 16 {74

w

1] UXTXREG 5 N — AT it & 9 47 #0417 TSR
W4 . AT LLRR I S 7E R RN B 2 — A
ISR

rh 2 A7 UTXISEL<1:0> [ ¥ 8 v s A I 77 2
RILHT .

18.4 [RIFEMIE D RiEFF5

TIPS RIE— RIS, BTG — AN Fa 455 AL

Ja—N B3R R A .

1. ¥ UART [ &l BT a5 A 0

2. ¥4 UTXEN 1 UTXBRK & 1—% & 7] {F45 o

3. A A AL AR UXTXREG 274743 LA
BEIRIE (HEZIE) .

1] UXTXREG 5 A\ 0x55——F# Al 25 745 A K i% FIFO

. MEBAFRIEE, 2% UTXBRK B, &

Ja PG KL 5 74 .

18.5 8 firEk 9 AT FHFIR T HrHl

1. WE UART (155 18.2 5 “8 frsiiEEAATw
RIE” Frik) .
2. fiifE UART.

MBI A BRI, SRS
A7 URXISEL<1:0> (3 & A Bl h it .

3. 132 OERR i LA E /& kAL T i i iz . OERR
A7 20 A S A

4. % UXRXREG.

BEL UXRXREG FAF AT A& T — DAL BB

FIFO i1, Hrha&—4181 PERR fil FERR {4.

18.6 f#F UxCTS 11 UXRTS 7| JIHI##
i

UARTXx fuiF kit (UxCTS) 1 UARTx i3k ki
(UXRTS) 245 UART BRI, i E4 6l i
HSFE 251 . UXMODE 2747287 i) UEN<1:0> {7
Relie EIX A

XEAN G FVF UART 38478 B TR R g 2 A o
To EATH T HI 2 Lk % (Data  Terminal
Equipment, DTE) 2 [a] ) A5 AL .

18.7 LA
UART #EERER AL P PP IS 204 UART SCEF:

o IrDA IHohi S A IrDA i s Fiftdas  (f%
GREHSL R
o FEASZILT IrDA Gihigs FIfE L 5,

18.7.1 A IrDA SZEF——IrDA I by H1

T SCREANER IrDA dmith e ARG 2%, wok BCLK 5
(F1UXRTS 51 BIAHED BLE A 774 16 f5 4500 i 4 2
B, LffAe T UART £k H UEN<1:0> = 11 Itf, BCLK
51 16 (5 ABEr Smtl, F S8 IrDA Znfig
A .

18.7.2 A IrDA Jnhid 2 g g o

UART #3524 5230 T IrDA i 2 Al AR AL 2%
WE IrDA 4u it 8% FIARTS 28 i Sh BE Tl it IREN A7
(UXMODE<12>) kAflifg. Mfligek (IREN=1) i, £
WS (UXRX) AT R 2 AR B s N5 . 3%
IR (UXTX) AR LD Ah AR Ae i 5 .

© 2007 Microchip Technology Inc.
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A% 18-1: UXMODE: UARTx BiR #7755
R/W-0 U-0 R/W-0 RW-0 R/W-0 U-0 R/W-0 R/W-0
UARTEN | — usbL | IREN® | RTsSMD — UEN<1:0>
bit 15 bit 8
R/W-0 HC RW-0  RW-0HC  RM-0 R/W-0 R/W-0 R/W-0 R/W-0
WAKE LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL
bit 7 bit 0
R HC = i Bifit %
R = WA W = i 547 U = R, 0 0
-n = POR I {1 {i 1=%1 0=iF% x = ARH
bit 15 UARTEN: UARTXx fiffigfi;

1= {#ift UARTx ; UARTx i UEN<1:0> f5E X #IFH UARTX 51K
= 21 UARTX ; i D872 UARTX 51 UARTX [ DFE R/
bit 14 REB: EAHO
bit 13 USIDL: =5 PR 42 1A,
1= MR BGC, BEUE IE T AE
0 = FEZE R TRk 4L T 1
bit 12 IREN: IrDA it 38 Ff s g A g o (1)
1= fifig IrDA Gahid 2 F s 2%
0 = ZX11 IrDA w2 A fphd 2
bit 11 RTSMD: UxRTS 5| sk #5547
1= UxRTS 5 fikbF 5 T
0 = UxRTS 5| kTt # hils=t
bit 10 REB: EAHO
bit 9-8 UEN<1:0>: UARTX {fifgf
11 = fFREIE T UXTX. UxRX A1 BCLK 51#l;  UxCTS 51l thy O 87 2845
10 = ffiFEIAEH UXTX. UxRX. UxCTS H1 UxRTS 5|
01 = {fiREIFAEH UXTX. UxRX F1 UXRTS 511; UxCTS 51t 847 e 2256
00 = {FiREIEATH UXTX F1 UXRX 51il;  UXCTS F1 UXRTS/BCLK 5|l Fh i 1 4l £ 28475 1
bit 7 WAKE: 7 PRHAR 2T 0l 21 )5 2040 e g 4 e A
1= U*ARHZ( BIRERFE UXRX S 76 L R BV IS = 2E b 76 0 T H I B A 22124
0 = Z& i
bit 6 LPBACK: UARTx 3 [o] iz A
1= ffREIAFEIRL
0 = ZEIFIREHE

bit 5 ABAUD: [ shiis R Aaihels
1= ffFER N — R B R —— 5 B A RO SR ar e A 2P B (B5h) 5 SR H i
5%
0 = Z5 ) E b A oG ) L e ik
bit 4 URXINV: AR B0 A7

1 = UxRX =5 IREIRE O
0 = UxRX [Z5 AR A N 1

W 1 BEThREHAETE 16 543 BRG £:0 (BRGH =0) M.
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F 181 UXMODE: UARTx EEX&HER (&)
bit 3 BRGH: &4 R RENT

1 = BRG fER/AM A =4 4 AMIFEME S (4 R R m ol i)

0 = BRG RN AN A4 16 MFEME S (16 IR R Aot Arvfipizl)
bit 2-1 PDSEL<1:0>: Z{HARL A B EL A7

11 = 9 fds, LA

10 = 8 (i ¥, AR

01 = 8 i ¥, MK

00 = 8 fi ¥, A MFK:
bit 0 STSEL: {517+ A

1=2MEIEAT

0 =1 /ME1LAT

w1 SRR AR 16 50 BRG £ (BRGH =0) .
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FAEAS 18-2: UxSTA: UARTx RRZAFEH] F 78
R/W-0 R/W-0 R/W-0 u-0 R/W-0 HC R/W-0 R-0 R-1
UTXISEL1 \ UTXINV(D | UTXISELO \ — \ UTXBRK UTXEN UTXBF TRMT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-1 R-0 R-0 R/C-0 R-0
URXISEL<1:0> | ADDEN \ RIDLE PERR FERR OERR URXDA
bit 7 bit 0
BvE: HC = Ff s %
R = A {4y W = 1] B4y U= R8I, 5240
-n = POR W1l 1="H1 0=15% X = KA
bit 15,13 UTXISEL<1:0>: /&2 Wi sk #6457
11 = fRE; AN
10 = L ANFIRWAL B R IE AL A7 2 S IR IR G 88 2=, FrA v b
01 = H{FJa —NFRWR B RIEBAL A8 A IR AT se e 7= A v
00 = X4 NFERHFPALR B RIB AL EAER  (XERE KILZrhgsh /DI AT WA
bit 14 UTXINV: IrDA® gifit 5 % i b v et £ (1
1 = IrDA Zmfidff) UXTX ZFARE N 1
0 = IrDA Zwid i) UXTX = NIRA N 0
bit 12 REH: N0
bit 11 UTXBRK: K i%[0] @A
1= fE NREIEN R RS MR 75— shAr, JEER 12 4 0 AL, SRJG RIS, S8 i higihiE %
0 = 25 bk & 58 Jl R0 [R1 B9 - 4 1 R 3%
bit 10 UTXEN: KiXffifels
1= ffifgki%, UARTX #H UXTX 5|
0 = ZEIERIE, PRSI AR, ZahasE . mim 0 EH UXTX 510 .
bit 9 UTXBF: RIEZEPIHIRESN (RED
1= RILEPALE
0 = KRIEZMBBRW, FOEAHGAN—AHEA TR
bit 8 TRMT: KIEBALZFAAaS A0 (i)
1= RIEBALFAARMAE, RN RZBEMNSRIZE (E—IREECTERD)
0 = RLBAFLRASS, REAPEAT P el KL 2o ae b HERA
bit 7-6 URXISEL<1:0>: #zifrrh Wi sk £ 4r
11 = 24 UxRSR L4 U 2ot as Aisint (BN, 5 4 MR FR , Pilbe S E 1
10 = 24 UxRSR L4 iz 2 pi 2% 3/4 Wt (R, 3 3ANEIEFR) . ks GO E 1
OX = YU B — A FA0), hkREArE 1, H UXRSR [N AW A b e e vh 4% o Bl 8 s Ay —
AMEEAN T o
bit 5 ADDEN: Ml Z e, CEIEdR 58 8 i = 1)
1= fEREHEEAS IR G R e O Bk, XA B TRk
0 = 2% b hkR A L
E 1 AUCUERET DA gefdgs (IREN=1) I, %47 (R{E A 5L i) R 3% @ 1k o
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

o 18-2:
bit 4

bit 3

bit 2

bit 1

bit 0

UxSTA: UARTx RAEMIEHIFFEE (4

RIDLE: s mAL (R

1= BN

0 = #allas T1E

PERR: #RIGET RSN (LB

1= KERART T4 (FER FIFO THREBHI 745 H77 R 3 A 15
0 = AA IR BRI EE R

FERR: M peiRE&Ar (B

1= KpllBPUET AR (FEBAR FIFO TR R4 iz

0 = AK I Wi %

OERR: #Wugznhasis BT IR, i /%)

1= By T H

0 = B P Aus o T Z R E 11 OERRAL (1 — O (KBRAE) H A e 22 #8547 3148 UXRSR 4

Z3

T.o
URXDA: iz hds 2 A Hdfr (B
1= Sl A8, 20 DR R
0 = HMGah a2

Ho1: DCUERE T DA Zafidds (IREN = 1) I8, %47 (EA 52 AR ER ) 3% J 1
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0
E:
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

19.0 10 £z /12 fiiESEE#HEs (ADC)

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I
{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 F1 dsPIC33FJ16MC304 7514

BfE&R%Z 9  HHHE#E (Analog-to-Digital
Converter, ADC) L NIk,

AD12B fii (AD1CON1<10>) fiFH /%44~ ADC #%
Pt AT HC e, P UABCE S 10 £, 4 SRFE /{45 ADC (B
IANERE) B 12 67, 1 RFE /1447 ADC.

| {15 AD12B [IRT 511 ADC Fith. |
191  FERMH

10 {7 ADC Pt & H A7 AN E 2RF

« BEIIEIT (Successive Approximation, SAR) #%
e

o HATHIE RN 1.1 Msps

o mZ 9 MR

o SNBSS R RAT

o AR SRAE R Z 4 SRR

o BAFNMEEREA

o T3 PR A At ik YR

o AIIEMIZE PR IH A

o A PPEERGSEI (RS BN,

« A[{E CPU MRHRAFNZ AR TAE

o 16 FIFE IR A R b

12 i ADC it B2 Fe i _LidgerE, (HLL N OLBRAh:

o TEM12 fVFELEH, SCHEEK 500 ksps 4 Hd B

o TEAAIICE H HAE AASKRFE ORFFBORAS , DA S
ESESIBCITIPIY

N EEOD

HRAERE E 2 5 T S, ADC B2 9 MBS
J|, $REN ANO ) AN8. Bbsh, A IANA I TAME 2
% B ISR BN T . I AN 2% i A A ) LA
L AU A S TIIEH] .

SR FORADU N 5 L IAIECR S8 2 2% F T i A\ P B R T
HARRI Ao W52 W HEE T T i 2 e (s .
K 19-1 451 7 ADC HIKER .

19.2 ADC %ttt

fii & ADC Bith.

1. 3 FFouh o5 WOAE 8 B B BN 51|
(AD1PCFGH<15:0> &, AD1PCFGL<15:0>) .

2. PSS ef TRUE DL UG R AR B N B T S
(AD1CON2<15:13>) ,

3. EPREL AR B DU I EE 1 B R S AL AS
IFefPULE (AD1CON3<5:0>)

4. HhEEHZ > BREE / PR¥FE
(AD1CON2<9:8> FI AD1PCFGH<15:0> &
AD1PCFGL<15:0>)

5. EFE YRR | ## Uy 5 (AD1CON1<7:5> Fl
AD1CON3<12:8>) .

6. HEEHEFHISERAEZNE WA T A
(AD1CON1<9:8>) .

7. JFJ5 ADC #itk (AD1CON1<15>) .

8. ML¥ ADC il (Inis) .

a) 5% AD1IF fir,
b) L ADC IS4k .

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

A 19-1:

dsPIC33FJ16MC304 11 dsPIC33FJ32MC204 2244 f] ADC1 BithiER

AVDD——————————— 0 ¢

vrer+1 [

Vrer-N

O/
AVss————— o0 ¢
O/

ANO [X]

AN1 [X]

AN2 [X]

AN3 |Z

CH1® |

CH2® |
/H 1O

Rit

CH3® |
/H>O/lo—0

ADC1

LSS

16 i
ADC fith
SRR

CH1,CH2,

CH3,CHO -—

AN4 |Z

AN5 |Z

AN6 |Z
AN7 |Z

AN8 |Z

Vi 1:
2:

+

ANT

VREF- S/H !
)

CHO ,

o—

VREF+ Fl VREF- it A ] LA SLABAE L A N
WG 1. 28 3ARGEH T 12 7 T AR,

KKE | 51

et

A

A MUX

il -

VN

7
i

DS70283B_CN % 204 11
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

& 19-2: dsPIC33FJ32MC202 /4 1¥) ADC1 HHAE R
AVDD——————————— 0 ¢
vrer+1 [ o
AVss————— o0 ¢
Vrer-N o<
ANO A
ANO [X] o
AN3 —+ CH1@ |
o SH o— ADCA
. VREF- __— ‘ _
AN1 T AR -
AN1 [ ANG ? 3 N oo ; e
SWM'
16 fir
p VREF- -~ /.\Dp B >
ANZ R
A2 AN5 0/23—+ CH3®@ | I
_-S/H>O/:O_" CH1,CH2, 3
. CH3CHO=—— pe s | .
) VREF- | PR )
00000
o 0—
00001
b
00010, —, ¢ N | #AMUX | o
AN3 |E 000110/0_“ PPN Eil]
AN4 |E 00100, —, o -
AN5 |E 00101, —~, o
—* CHO
VREF-___— S/H 1 O—
AN1 O/zj— - '
b 1:  VREF+ I VREF- fig AN 1] DL TABAEII R N 52 o
2: GEIE. 2R 3AEA T 1247 TR,
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

AR 1941 ADC #:#it 40 A 3
TaD = TCcY(ADCS + 1)
TAD
ADCS = Toy
& 19-3: ADC £33 (UL 10 fiz ADC R4
Hriigmeg

11 1111 1111 (= 1023) ~

11 1111 1110 (= 1022)

00 0000 0001 (= 1) o
00 0000 0000 (= 0)

10 0000 0011 (= 515) 4 -+ L £+ 4
10 0000 0010 514) <+ + - 4+ 4+
10 0000 0001 513) + -+ - 4+ 4
10 0000 0000 512) + - 4+ 4+
01 1111 1111 511) + -+ - 4+ 4
01 1111 1110 510) + - - +~ +
01 1111 1101 509) + - - 4+ 4

VREFH — VREFL 512 * (VREFH — VREFL) 1023 * (VREFH — VRerL) VRETH
VREFL + —— Y70 yRepL+ o2 VRETR T VARPE) RERL + =22 \VRETH 7 VIRETH)
1024 1024 1024
(VINH = VINL)
& 19-4: ADC S S HAAE 1]
AD1CON3<15>
ADC W
RC 4 0
TAD
AD1CON3<5:0> 1
>
6%
Toy ADC # i
Tosc —p| x2 o R
1,2,3,4,5,..,64
s ffitl PLL I, W27 [ 7-2 ki th Fosc. Wi PLL, Fosc 55 HHik A% . Tosc = 1/Fosc,
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

S 19-1: AD1CON1: ADCA #5475 1
R/W-0 u-0 R/W-0 u-0 u-0 R/W-0 R/W-0 R/W-0
ADON — ADsbL [ — [ — AD12B FORM<1:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/C-0
HC,HS HC, HS
SSRC<2:0> | — [ sivsam | Asam SAMP DONE
bit 7 bit 0
B HC = HtlifHE% HS = I 1
R = A[if7 W = a5 U= RSCHULL, 30 0
-n = POR I (A 1=%1 0={% X = F4H
bit 15 ADON: ADC T{Eizfr
1 = ADC e [F7E TAE
0 = ADC Kithe
bit 14 REH: HHO
bit 13 ADSIDL: 75 [RAR A {57 104
1= MBPEPEN SRR, BB kT AR
0 = 7EZS WM FAH k4L T 15
bit 12-11 FSEW: HHO
bit 10 AD12B: 10 fiimk 12 {7 TAEA A
1= 1247 1ifi& ADC TAF
0= 10 {7 4 i ADC TAF
bit 9-8 FORM<1:0>: Hf i HiA% AL
T 10 47 TAE:
11 = 5455/ (DouT =sddd dddd dd00 0000, Hf's =d<9> Hijx)
10 = /4 (DouT = dddd dddd ddo0 0000)
01 = HFS5H% (DouT =ssss sssd dddd dddd, HH's =d<9> Hix)
00 = #% (DouT =0000 00dd dddd dddd)
B 12 47 TAE:
11 = 5775/ (DouT =sddd dddd dddd 0000, s =d<11> B %)
10 = /p#% (DouT = dddd dddd dddd 0000)
01 = 415 5%% (DouT =ssss sddd dddd dddd, s =d<11> Hx)
00 = 4% (DouT = 0000 dddd dddd dddd)
bit 7-5 SSRC<2:0>: ALYk FEAL
111 = A BB S ORI IR shie e CAhEE
110 = {45
101 = L PWM2 (8] 58 45 o SRR I I8 3 3
100 = {45
011 = AL PWMA RIS 45 R AL 3T 5 3l
010 = f GP Timer3 LLA 45 i R AE 3T 5 5h#k #e
001 = [ INTO 5 I 75 R AR 45 kR AL I shiE i
000 = [ RAET 85 CRAEH I8 sh i i
bit 4 REI: FEAHO
bit 3 SIMSAM: [f)25 RAEEFEA, (24 CHPS<1:0> = 01 = 1x W& )

4 AD12B =1 B}, SIMSAM 3 U-0, K523, X0

1= [AIFKFE CHO. CH1. CH2 1 CH3 (34 CHPS<1:0>=1x) ; &
]I 4E CHO A1 CH1 (%4 CHPS<1:0> = 01 Ir)

0 = &M KAE 2 5 10 1

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FiFa 19-1:
bit 2

bit 1

bit 0

AD1CON1: ADC1 ¥ 1 (48

ASAM: ADC XAf H3)JH 8L

1= e — IS A G L RIIF 4R FE . SAMP {7 BB E 1.

0 = SAMP £ & 1 I ITUAFAE

SAMP: ADC Fr:AFRENT

1 = ADC RFF | (RFEFHOKAS IEAERAE

0 = ADC XFf | PREFHUR S PR FFE R AR 45 3

s ASAM =0, H#EMAE N 1 IFEEKFE. S ASAM =1, A7t B3l E 1.

i SSRC = 000, HEKMHE AN 0 G5UCRAL I A 3h 4. i SSRC # 000, HAEL; F 3T Tk 451
KAEIFJH B4

DONE: ADC ##uik A7

1= ADC H:H#5e /%,

0 = ADC #:¥ i R FF A s AE BT

24 ADC 4 sg i, itk AShE 1. ol fRE SN 0 KiEE DONE RS (N ARYFHIEEAN 1) .
TE BN AL IHHEAT T KA A o 785 BB B T LR I i A 3 % .
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

I 19-2: AD1CON2: ADC1 #5427 7758 2
R/W-0 R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0 R/W-0
VCFG<2:0> — — CSCNA CHPS<1:0>
bit 15 bit 8
R-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
BUFS — SMPI<3:0> BUFM ALTS
bit 7 bit 0
E‘Jjﬁ:
R = Al 4y W = 0[5 U = RSEIAT, 524 0
-n = POR I ({14 1="%1 0=i% X = R
bit 15-13 VCFG<2:0>: ##HiR S iR E N
ADREF+ ADREF-
000 AvDD Avss
001 HhiT VREF+ Avss
010 AvDD 15 VREF-
011 S VREF+ &b VREF-
1Xxx AVDD AvVSS
bit 12-11 REM: 40
bit 10 CSCNA: JER A RAEZ T2 A B3 CHO+ fig A 47
1= FiffA
0 = AN
bit 9-8 CHPS<1:0>: JEFFi i Al H i1
% AD12B =1 fif, CHPS<1:0> % U-0, RZI, X0
1x =#:4: CHO. CH1. CH2 1 CH3
01 =%#:} CHO F1 CH1
00 =#%4 CHO
bit 7 BUFS: 22870 RAM (N2 BUFM = 1 BFE 30
1= ADC i HA g P s i 21304y, P B R R R U il iy 238 40 o 9 £t
0 = ADC MFT7EI AT A RT3, P P RR P I ) i 350 49 v 1) 25040
bit 6 REB: 40
bit 5-2 SMPI<3:0>:  KEREAEIR T W (10 RAE 1 5400 7 5 i r
1111 = BE58RE 16 ADRAE /B 7 51 7= A vh i
1110 = 58 15 ANRFE [ 5407 41 B = A v
0001 = fF5E R 2 KA 30 7 4 I 77 A P g
0000 = fF5E R 1 ARAE /30 7 4 I 77 A P g
bit 1 BUFM: 2% phafiil i Ui 540
1= 58— Wik AR R NGB8 RT3 A P IR 7S, e T — IR Wik AR s A G 238 4 TP R i 7
0 = BURMATEH o R A b as
bit 0 ALTS: # HH N KA LB

1= 55— YCRFERAEERAT 2 BT R AL SR A A JELIE, 107E R — JCRAEI AR A 22 B 0T 5% Bk #
{1 A\ 1
0 = EARMEHIRFEZ BT A SR A JiE

© 2007 Microchip Technology Inc.
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

1A% 19-3; AD1CON3: ADC1 #5425 7758 3
R/W-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADRC | — — SAMC<4:0>
bit 15 bit 8
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — ADCS<5:0>

bit 7 bit 0

B

R = A4 W = 1] 54 U= R, 8240

-n = POR W [{{H 1="H1 0=3% x = KA

bit 15 ADRC: ADC %I fisifr
1 =ADC W RC I 4
0 = ekt KRG br=4:

bit 14-13 REH: EAHO

bit 12-8 SAMC<4:0>: [ 5))KAE I B AL
11111 =31 TaD
00001 =1 TAD
00000 = 0 TAD

bit 7-6 R EHO

bit 5-0 ADCS<5:0>: ADC #:4fuirt Bl #47
111111 =Tcy - (ADCS<7:0>+1)=64 - Tcy = TAD
000010 =Tcy - (ADCS<7:0>+1)=3 - Tcy = TAD
000001 = Tcy - (ADCS<7:0> +1)=2 - Tcy = TAD
000000 = Tcy - (ADCS<7:0>+1)=1- Tcy = TAD
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

F1E8% 19-4. AD1CHS123: ADC1 I N\EIE 1. 2 1 3 G FEHFHES
u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
- | = - | =1 =1 CH123NB<1:0> CH123SB
bit 15 bit 8
u-0 u-0 U-0 u-0 u-0 R/W-0 R/W-0 R/W-0
= — — — — CH123NA<1:0> CH123SA
bit 7 bit 0
Bk
R = mlifr W = 5 fir U= KRB, 3545 0
-n = POR A {I{H 1="%1 0=i% X = R4
bit 15-11 REI: FEAHO
bit 10-9 CH123NB<1:0>: RFEEZ BT B IEE 1. 2 Al 3 (1 AN AN IE AL
YR dsPIC33FJ32MC202 254
W4 AD12B =1
11 = {#%
10 = fR#
01 = f#%
00 = {48
% AD12B = 0:
11 = {#%
10 = {#F

01 =CH1. CH2 FI CH3 ¥ A% N %5 VREF-
00 = CH1. CH2 1 CH3 1 A AN#E 2k VREF-

1Y FR dsPIC33FJ32MC204 F1 dsPIC33FJ16MC304 #$1:.
W AD12B=1:

11 = {48

10 = {#§4

01 = f&8

00 = {£ &

it AD12B = 0:

11 = f&H

10 = CH1 e M AN AN6, CH2 [ A AN AN7, CH3 ) A4 5 AN8
01 =CH1. CH2 FI CH3 ¥ A% N %5 VREF-

00 = CH1. CH2 I CH3 [ R AHHI NS} VREF-

bit 8 CH123SB: RFEZHITC B HAHIE 1. 2 F1 3 (1) [AIAHf N L £ 47
Wi AD12B = 1.
1=1{r¥
0 =i

it AD12B = 0:

1 = CH1 (IRIAHS A AN3,  CH2 A AT AN A AN4, CH3 HIlA A%l ANS

0 = CH1 fyIEI A% AN ANO, CH2 1R AN AN1, CH3 [IE A% A A AN2
bit 7-3 REH: 40
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

FHEE 19-4: AD1CHS123: ADC1 By N\JEIE 1. 2 1 3 FEHFAS (&)

bit 2-1 CH123NA<1:0>: REEZHITIC A [FIE 1. 2 F1 3 11 e ARG N 647
1V FR dsPIC33FJ32MC202 224t
WHE AD12B = 1.
11 = &1
10 = {554
01 ={f%
00 = {4

I AD12B = 0:

11 = {#%

10 = {#F

01 = CH1. CH2 I CH3 [ R AHHI NS} VREF-
00 = CH1. CH2 1 CH3 {1 A AN# 2k VREF-

X8 dsPIC33FJ32MC204 1 dsPIC33FJ16MC304 2244
W AD12B=1:

11 = {55

10 = {#§4

01 = f&8

00 = f##

it AD12B = 0:

11 = {55

10 = CH1 e M N AN6, CH2 [ A% Al AN7, CH3 ) A4\ 5 AN8
01 =CH1. CH2 FI CH3 ¥ A% N #BH VREF-

00 = CH1. CH2 1 CH3 1 A AN#E 2k VREF-

bit 0 CH123SA: RIFZBITC AHIE 1. 2 F1 3 [FRAB AN EBEAL
W AD12B=1:
1 =%
0 ={rE
it AD12B = 0:

1= CH1 MIRIAH¥IA A AN3, CH2 [ [FAH%I AN 2 AN4, CH3 HIFAH%IA i ANS
0 = CH1 fIE A% AN ANO, CH2 fylEAH#I AN AN1, CH3 [IE A% A A AN2
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

AR 19-5: AD1CHSO0: ADC1 i \JEiE 0 EFFras
R/IW-0 u-0 u-o R/W-0 R/W-0 R/IW-0 R/IW-0 R/W-0
CHNB | — — ] CHOSB<4:0>

bit 15 bit 8
RIW-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CHONA — — CHOSA<4:0>

bit 7 bit 0

B

R = w47 W = al'5 U = RICHULL, 35 0

-n = POR I [{{H 1=51 0=¥% X = K&

bit 15 CHONB: EA1Z B0 B [FlIHE O 1) S AR AL FRAL

1 =JlIE 0 i A Ay ANT
0 = ifiE 0 M A% ANy VREF-
bit 14-13 RELH: 40
bit 12-8 CHOSB<4:0>: XEEZ TS5 B (IEE O i EIAIHr AL 247
YR dsPIC33FJ32MC204 1 dsPIC33FJ16MC304 2%
01000 = J&JE 0 f A%} AN8
00010 = J&i& 0 Ay A% K AN2
00001 = J#JiE 0 A A% A A AN1
00000 = J&JE 0 f A% R ANO

X FR dsPIC33FJ32MC202 S84

00101 = &3 0 Ay [FEAHIA K AN5
00010 = JEJiE 0 [ A% R AN2
00001 = & 0 Ky FEAHI A AN1
00000 = & 0 fy[FEAMHIA K ANO

bit 7 CHONA: STHEZ BT A IR O 1 SO N IE £ 07
1 =g 0 AN AN1
0 =iliiE 0 M AHHI ANl VREF-

bit 6-5 REP: A0
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

F1E8% 19-5:
bit 4-0

AD1CHSO0: ADC1 i A\l 0 MEFREFHFe: (40

CHOSA<4:0>: RFEZBRITIC A HIHIE O f [l A A AL £ AL
{XfR dsPIC33FJ32MC204 1 dsPIC33FJ16MC304 2344:

01000 =#IiH O [MIFEIAH A ANS
00010 = @& O FIFIAHHI AN g AN2
00001 =#IiH O MIIFIAH A A ANT
00000 =#iH O [YIFEIAH4 A ANO

X FR dsPIC33FJ32MC202 S84

00101 =i@i& O YR AH% A K ANS
00010 =#IiH O [¥[RIAHA AN AN2
00001 =i@iE O A A%y ANT
00000 = i@i& O FY R A% A ANO

DS70283B_CN % 214 11

L

© 2007 Microchip Technology Inc.



dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

F 175 19-6; AD1CSSL: ADC1 I AFHEF 7RI (1)
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— T - N I I — ] oss
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CsS7 CSS6 CSS5 CSS4 Css3 CsSS2 CSS1 CSS0
bit 7 bit 0
B
R = WA W = 1] B fir U= RSZBf, 40
-n = POR I {f 1= %1 0=i% x =
bit 15-6 RELH: M0
bit 5-0 CSS<8:0>: ADC #y ANk 4

1 PR ANX BEAT i A FI 6
= i AN Bk ANX

EOO: TR 9 BRI A, B LOERATE ) AD1CSSL f. B2, WSS LA A ITA
AN AN, W 4 ADREF-,

F175L 19-7; AD1PCFGL: ADC1 % W & &7 m kg ()
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
— | - - | - 1 = 1T = — PCFG8

bit 15 bit 8
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

PCFG7 PCFG6 PCFG5 PCFG4 PCFG3 PCFG2 PCFG1 PCFGO

bit 7 bit 0

B

R = ] ief W = ] '5{] U= RSZO7, 3240

-n = POR I {114 1=F1 0=i5*% X = KA

bit 15-6 REI: HHO

bit 5-0 PCFG<8:0>: ADC i I lic B #2147

1 = g5 A5 | AL T H 7455k, ﬁ Eim i N, ADC ¥ A\ £ 8T &R AVSs
0 = i 15| AL FARUAR SR, 2% i s N, ADC KAES | BHL s

w1 XTRA 9 BRI ARISE, A PCFG AL#l il 5 1 B HE, WS EAS AN, W)
PCFG i 4 2.1
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0
E:
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

20.0 FERINAE

. AEARTMRLT  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
(B AN IEARF M AL AR S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 #%4f:
FAT LIV IR I S 66 5 A 5K PR EE M w2 I FH 1 R G
AR EENE, I3 3 ek 2D A58 O A P K AR B 2
ik $RAUEMRER D REALEE

o RGN E

o Bl VHERE (WDT)

o REG{F4F1 CodeGuard™ 224k

« JTAG it A#i#E: 0

o FEHPATYIRE (ICSP™)

201 FEEEA

Al UGBS B G AR (Bl 0) BRANERE Gk D)
KA R B LB o I UL BT e S B R AR A
&1L 0xF80000 JT 44 #a G,

* 20-2 4H T FBS. FGS. FOSCSEL. FOSC.
FWDT. FPOR FI FICD fc & &5 17 2% *P & AN B AL 1 1
Wi,

HE, Hik 0xF80000 B H TH R/, i
FREMFEHRLARS Ui R E A
(0x800000-0xFFFFFF)

T Sl E A MmN IZ e 1111 1111,
IXAF AT 2 85 D S AE R AT X S8 A7 B T R HAE
NOP 54 K IAT . TG 7EAH BRI AF-fifs B0 rh S Elix
e EAT, ARG BN 1 AR L
(=

T AR A AT I TR A AN, BT G
FRACEAT R AT BNk 1E L A I P o7 B4 T 04
g AN BE TR G NZATL T o 2 i B
XA ER L,

© (RN
AP AT AT SN IR 20-1 7.

% 20-1: AT I E T A7 4 T

sk P37 Bit7 | Bit6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 | Bito
0xF80000 |FBS — — — — BSS<2:0> BWRP
0xF80002 | RESERVED g
0xF80004 |FGS — — — - [ = GSS<1:0> | GWRP
0xF80006 |FOSCSEL | IESO — — — FNOSC<2:0>
0xF80008 | FOSC FCKSM<1:0> | IOL1WAY — — | OSCIOFNC | POSCMD<1:0>
0xF8000A | FWDT FWDTEN | WINDIS WDTPRE WDTPOST<3:0>
0xF8000C | FPOR PWMPIN| HPOL | LPOL | ALTI2C — FPWRT<2:0>
0xF8000E | RESERVED g )
0xF80010 | FUIDO P4 ID 5735 0
0xF80012 | FUID1 JHL P B 1D 4 1
0xF80014 | FUID2 JHL P E 1D Y 2
0xF80016 | FUID3 P EeE ID 5795 3
w1 XEERENAEON 1 F LRIy 1.
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% 20-2: DSPIC33F Bt &7 /3. B
V&2 Has Wi BA
BWRP FBS 51 S BRI INAE S {4

1= 3BT
0 = 3| FEM T IR

BSS<2:0>

FBS

N PR dsPIC33FJ32MC202 F1 dsPIC33FJ32MC204 #5344
51 5 B INAEARID ARG KN
X11 = 5] SR INATB

Gl G250 N 768 $R4AF (PR ERRAN)
110 = fpvEze et 51 SR F B4 )T 0x0007FE
010 = @ ath; 5] RPN B4 T 0x0007FE

513250 3840 4545 (FhWrm sERAM
101 = kpdfEze 2 51 S RIPINABLE KT 0X001FFE
001 = e ath; 51 SRFPINABL T 0x001FFE

Sl 7936 FEAF ChWim RSN
100 = pr#fEe ;s 51 RPN/ BLE T 0X003FFE
000 = w2 tk; 51 SR NAAB S I T 0Xx003FFE

BSS<2:0>

FBS

1Y R dsPIC33FJ16MC304 41
515 BURR 7 AR AR /N
X11 = 5| SFEF N B

I3 768 1845 (R HERAN
110 = fpvEze et 51 SR 7 NAABL4E )T 0x0007FE
010 = w2 tk; 51 FRFNAAB S KT 0x0007FE

I35 3840 HE4F CHWimERRSM)
101 = kpdfEze bl 513 RR)PINABE KT 0x001FFE
001 = 2 tk; 51 SR INAFBLEE KT 0X001FFE

Sl 5376 FEAF CHWimEERAM)
100 = prifEeaxtE; 51 RFINAFB S5 T 0x002BFE
000 = 24 k; 51 RFINAF B 4 T OxO02BFE

GSS<1:0>

FGS

T BARRY PR 47

11 = P R ArAE 2 AR A4
10 = frdfE et

Ox = |4tk

GWRP

FGS

A BCS RY A
1 = AP R Ao A S R e
0 = B P Al o S IR Y

IESO

FOSCSEL

BB 5% Sh AL REA
1 =M1 FRC Jizhastt, K5 AshUIHeBtes i ) b 5 i 2s i
0 = AT I FE IR 2 U 3 A

DS70283B_CN % 218 I
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

% 20-2: DSPIC33F BB HI UL (48)
V& Has Wi BA
FNOSC<2:0> FOSCSEL WIUETRE % 2R IR e BT

111 = WE e N ER e RC (FRC) R4
110 = 77 16 #- R PiE RC  (FRC) R¥#%
101 = LPRC ¥k #%

100 =iy (LP) {E¥#s

011 =4y PLL 143 (XT. HS B, EC) %4
010 =¥ (XT. HS# EC) ¥Ry

001 = 4 PLL FIp g RC (FRC) #R¥i#%
000 = FRC ¥z 7%

FCKSM<1:0> FOSC IRk & WA

Ix = ZE BB, AR bR ORGP N B A
01 = fHREM DI, A5 EMBRe ORI B i R
00 = fHREM P bl (A REMPER ORI I Pl S LA

IOL1WAY FOSC AV | IR I
1= HiF - XE Pl E
0 = fuVFZ HUHT L &

OSCIOFNC FOSC OSC2 5 HThsefts (XT i HS ik 5o
1 = OSC2 Jyirf ahigr it
0 = OSC2 it % T 110 51

POSCMD<1:0> FOSC F YR a AR A OEFRAT

11 =25 - R ae

10 = HS fRpi=

01 = XT SR

00 =EC (AR st

FWDTEN FWDT B 110052 i S Ad e for

1= UREAFREGR T IR 28 CANBEZEIE LPRC % 7% . % RCON 25 (7 as
] SWDTEN {7352 A2 = AT 50 )

0 = ML A e/ 25 R T E I8 (T ITL¥E Z RCON %7 /728
') SWDTEN {7 3k4% | LPRC)

WINDIS FWDT A 1M I A 1 A e A
1 = AR DR (A T E I s
0 = & BN I 112 I o

WDTPRE FWDT T 11000 32 IR 85 ¥ 43 A LE AT,
1=1:128
0=1:32
WDTPOST<3:0> FWDT B VH0E N 35 5 A A

1111 =1:32,768
1110 =1:16,384

0001 =1:2
0000 =1:1

PWMPIN FPOR FELATLEE ) PWM 4558k 5| AR X 47
1= PWM B 7R 38 4F 5 A7 I drom O A7 2] (=29
0 = PWM Kb | JITE 2845 5247 I5F 1 PWM BEB 2] O Rt 5 LD
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% 20-2: DSPIC33F BB HI UL (48)
V& Has Wi BA
HPOL FPOR UL ) PWM s e o7

1 = PWM A5 5 fyiigim Hh 5 1 BEELAT v H A7 2550 i e Al
0 = PWM A5 vy i i b 5 | B LA 1 F~F- A 250 i b A

LPOL

FPOR

LA PWIM AR st A5 47
1 = PWM {5 AL RAT vy P R0 ) A ARk
0 = PWM A5 A s i th 5 | B LA G F~F- A 50 i b A

FPWRT<2:0>

FPOR

AT I SR B
111 = PWRT =128 ms
110 = PWRT =64 ms
101 =PWRT =32 ms
100 = PWRT =16 ms
011 =PWRT =8 ms
010 =PWRT =4 ms
001 =PWRT =2 ms
000 = PWRT = 24|

ALTI2C

FPOR

#F12C™ g
1 = 12C ¥ Wit 5] SDA1/SCLA 51
0 = I12C #ms ) ASDA1/ASCLA &
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202 HERES

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 2514
R 2.5V IR AR 8 d . X}
TR AR AN o A S 28 e (B 201 3.3V et
XA ORE & ok ok .k otk R O& Wi
dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 &%)
IR T S A A ERUR RS, w s N i%E
#7r VDD F TAE.

FREAE HAL VoD 51 AZHE R . M RE T AR RS
W, K —AME ESR ONT 5 BRI HLZF (WigH
FEER I LAY 4% 3] VDDCORE/NVCAP 5| il (& 20-1) .
XA Bh YRR R AR AR E M. DB AR I HERE AR
2317 “HREFHE” 1K 23-13 .

7 POR I, A EAaIE #2220 us F a2 Az 4 e
ML Hs o 3 B I )RR A TSTARTUP, 7 33K 30 [7) 22 1 AL i,
1T FERRRIE AR TAE M R P A — B
TSTARTUP I ],

& 20-1: AR s (1)

dsPIC33F

VDD

VDDCORE/VCAP

Vss

L
Cr i—%—

*E 1:  XESHIAW TAEEE. XF Vop M
VDDCORE 4= TAEf EYER, 155 W

#2317 “EHftqs” Mk 23-13,

20.3 BOR: REEAL

KIESEAL (BOR) MLHURFE T PS4 B K LR 1K), %
P, 5% W PR 8 3 B s ) 41k F P VDDCORE.  BOR #83(1)
TR AR AL R A P e S A . R SCAF
WH MR BEEE ETIGES (Ein, Tk
LR IRR R B AS T B W oy 0%, s A
KB D A8 I LAY R K3 R RS PR AR
BOR K= AT 24 ) AT Bk . BOR 2R 4 2844 Hic
¥4 (FNOSC<2:0> il POSCMD<1:0>) [#{H ket
.

WG FE T IR R, BOR G IR 24 IR 52 I 2%
(0OST) . ARG IRFFS] OST #EI. R T
PLL, et {iH:3] LOCK £ (OSCCON<5>) *#
1,

FIW, KEN B BEBAT N PWRT  SER
(TPWRT) . #i3 TPWRT = 0 HAFH T ¥, Bas
NH TFSCM = 100 HIFRFRIERT o X PR S SE i
2y TESCM.,

BORKZA AL (RCON<1>) K1, LAWKk T BOR.
BOR HL B AHRERT, B AERIR S AR 4Rel T1E, 4
Vdd T F3 BOR [P HUE CL R BPRE R AL 8545
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204 EIErr# (WDT)

T dsPIC33FJ32MC202/204 i1 dsPIC33FJ16MC304
2%F, WDT i LPRC #=3% 239K 5h . 2flige WDT i, I
B e

20.4.1 TR ANES | JG 5 Aas

i LPRC #24L1 WDT IR (5K bR FRE A 32 kHz.

X RGN A TR E N 5 AL (32 045D

B 7 7 (128 80D FAERI T A, T S i

WDTPRE L& 7 5 E . ] 32 kHz Hi N, Tl Aias 4F

5 AR FH A 1 ms [ARFR WDT I 3

(TwoT) , RAE 7 A7 N m 3k 4 ms.

I LTI AR R 5 3 A ge ) WDT Fi4 45 28 ()t kAT 43

T ST D o N B G P = o T B

WDTPOST<3:0> it &7 (FWDT<3:0>) £, Z%hl &

ML ARVFES 16 i E, M 1:1 F) 1:32,768. 1T

Sy ARER AN G A3 AT AE, v LAE AR IS R A VS T R 21 ms

% 131 b,

WDT. FiSiasflG o sias e LU R &4~ 2 A0

o ATA LSS EE ALY

o TESEE B IG, TRIe DS R (A,
LEH 2 NOSC 17 J5¥% OSWEN i & 1) 5lfgit 2

20.4.2  ARARFIAS R,

WAAERE WDT, e AEPRIR e AR R R eiiatT.
A WDT I I, H g it 1 T HACRS H 4% 2 A
PWRSAV 54 A TFUAHHAT o s PRI, 0 2T B PEHG
HIR:(¥) SLEEP 5§ IDLE f7 (RCON<3,2>) i5%.

20.4.3 fififie WDT

WDT i g sk 2% 1 iy FWDT Il & 25 £ 25 1 1 FWDTEN
Fo &7 fEHl. 24 FWDTEN Bo&E 47 & 1 i, WDT 542
fEREM

2 FWDTEN BECEAI B SR N O I, nf DAIERE AR 44
H WDT, Bk SWDTEN #5417 (RCON<5>) # 1
FHER AL e WDT . SWDTEN #5537 70 AT ] 244 53 o7 i
W, BF WDT 3EI0 ARV 7 B H R e e S R B

flfit WDT JFAEAR AR B A 11 WDT, AT S K
Mo AR FE
v W WINDIS {7 (FWDT<6>) i5%,

CLRWDT 354 WAV - WDT JE #i5 J5 1/4
1 N AR AT AT - % CLRWDT % ]34
FH 52 I 23 4 2 . W R AEZ G D 2 BT AT
CLRWDT 454, Ki4fi WDT EAv.

WDT #5&A7 WDTO (RCON<4>) AZfE WDT B &

FHAELE  CHE, SRR ORI B e i) 51 m HaER. TR WOT E4E, DO %R
o AT PWRSAV J5AIT (1, HEAPRIR SRS R EVATE:

W)
o UPRPRIE H AR Bl 2 PR AR ZMK B2 O E AR
o MEIEFPATERE LA CLRWDT 541

. HAT CLRWDT Fl PWRSAV 54234475 43 4

PRG0S & .

& 20-2; WDT FE&]

AT S80S A

A0 3 1 b

L RHIR B 25 P 2

PWRSAV #54-

CLRVDT $54- Bl s 38

RIR /28R
WDTPRE WDTPOST<3:0>
SWDTEN WDT
FWDTEN l | M i
S S 1
. T e . RS .
LPRC I (N1 5340 (N2 445D Y wDT
0 — ) A
L~
S
WINDIS ——» WDT % i+
CLRWDT #54
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20.5 JTAG #0O

dsPIC33FJ32MC202/204 fil dsPIC33FJ16MC304 1}
SEHLT A JTAG i1, %45 1 SCRIA S s (HIUHA
DL AEL SR . A DR PRGNS SR A LA R SC
PARRAS AL

20.6 7ELEHBATHRE

AJ DAAE fc 210 3 L % o6} dsPIC33FJ32MC202/204
F1 dsPIC33FJ16MC304 RAINHF5 T h 23T AT
Gift. T 5 ML WL —#/E, Hpmlppsk,
BPns s —R, HA4 3 MWanlehkdk. By
HRZE . A AT Y AR FR VR o 0 A7 v B AR I e FH R 4 A
WA, AT W AAT 2 A0 A S BT AR T A 2 AT S
T T AT LAASE FH S5 97 P A 11 [l 42 2 o o Il 4236 AT G
. 2 W (dsPIC33F/PIC24H IR A7 4 2 YD)
(DS70152C_CN) 3L R4 T fif 5 K 76 28 & AT 9 1%
(ICSP) 45 &

A 3 kg R AN / B 5 | AP AR X
+ PGC1/EMUC1 #1 PGD1/EMUD1
+ PGC2/EMUC2 #1 PGD2/EMUD2
+ PGC3/EMUC3 #1 PGD3/EMUD3

20.7 ELFAH

Lk MPLAB® ICD 2 /5 iR 28I, i g e £ 0 2h
ft. ZIRE LS MPLAB IDE fic &1 34T a7 5 i) iR
R, Wik EMUCX ({52 / k44 F1 EMUDx (1
B RS 5ETh R hliE e

AAE 3 WA Bh /B S | AT &%

« PGC1/EMUC1 #1 PGD1/EMUD1

+ PGC2/EMUC2 #1 PGD2/EMUD2

+ PGC3/EMUCS3 #1 PGD3/EMUD3

FA S AR L IR T RE, b AR BT P AR A
MCLR. VDD. Vss. PGC. PGD 1 EMUDX/EMUCx 75|
X REAT ICSP &z, Ak, LR iZThREn, Foobik
VAR T HE T . XEREHAFEE RAM 1)
H 80 FHTFIBIA 1/O TR
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20.8 fREG{RI M CodeGuard™ 224

dsPIC33FJ32MC202/204 #1 dsPIC33FJ16MC304 2314
Pt T CodeGuard™ 4 PE M E 2523, CodeGuard
A ARWL T waIUH AN BRI (g
oL RHRRIANED o X IhRE B TAE TR R G
9% 77 AR (ntellectual Property, IP) .

% 20-3:
P A

32 KB S N R & BOR/D

000000h
0001FEh
000200h
0007FEh
000800h
001FFEh
002000h
003FFEh
004000h

0057FEh
000000h

VS =256 IW

BSS<2:0>=x11

0K GS =3840 IW

VS =256 IW
BS =768 IW

BSS<2:0>=x10

256
004000h

0057FEh

000000h
0001FEh
000200h
0007FEh
000800h

GS =10249 IW

VS =256 IW

BSS<2:0> = x01 BS = 3840 IW

768
004000h

0057FEh

000000h
0001FEh
000200h
0007FEh
000800h
001FFEh
002000h
003FFEh
004000h

0057FEh

GS =7168 IW

VS =256 IW

BSS<2:0> = x00 BS = 7936 IW

1792

GS =3072 1W

CodeGuard™ 2z 4= 5 5 in % sh BOE B & A v, B
{FLEFANE T FARLEZ AR A AP, AT DU H
CodeGuard 2z 4=k 22 4 1 o B N A7

RS AR Th e tH L & 27 A7 4% FBS M FGS #51l.
24BN RAM {#477F dsPIC33FJ32MC202/204 1
dsPIC33FJ16MC304 251 H A SEH .

¥ %2l (CodeGuard™ %4y Sy
(DS70180A CN) 3kf345 < CodeGuard

A VEAE R TG R4 4 7 T B 2 A
o

% 20-4: 16 KB #4HARB N R EB A/

BLE fr

000000h
0001FEh
000200h
0007FEh
000800h
001FFEh
002000h

VS =256 IW

BSS<2:0>=x11

0K GS = 3840 IW

002BFEh

vs =256 1w |900000n

BS =768 IW

BSS<2:0>=x10

256 002000h

GS =4608 IW
002BFEh

VS = 256 IW 000000h

BSS<2:0> =x01 BS = 3840 IW

768

GS =1536 IW
002BFEh

vs=256 1w |999000N

BSS<2:0> = x00 BS = 5376 IW

1792

002BFEh
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

21.0 F/LHELE

VE: AT MRS T  dsPIC33FJ32MC202/
204 F1 dsPIC33FJ16MC304 %ef:(K1TfE .
{H AN NAEA T A 4E BT A 1S 2% F
MR . Wi T ARAZE T 0 b 72 M5
B, {52 0. (dsPIC33F RHZHETF) .
152 W Microchip [ 35t
(www.microchip.com) T fi## &% # I

{dsPIC33F RAISHETFM) T i,

dsPIC33F RS FR 44 dsPIC30F R4
A .

KE R WK BN — DR T (24 £ o R =

FARL T ENA R FAEAiE T

TR K 24 i, 4 MRETRS R 8

RERAERD RIS — AR IR S RAE ) — DI RIS

TR RILIEAH, 730 5 NHEAI:

o BT T I AR

o R IERAE

o SLEPHGRAE

- DSP #:4k

o PR

A& 21-1 2t T AEBEWIE4 IR AR 155

4 21-2 52 dsPIC33F fR S HRILE, B4 H T RS
Wi AR AR AT o

REHEDG BT W A7 aedin S (AR 0L
B4 A =AML

o SR NI HOE L A 7 A Wh, AT
et

o SR ANIEERAEHOE LA A7 A Ws, Al BN M bk
e it

 JEH SR H AR A7, LR AT W, A
At il g S

ANTE, X B SRR AT S A AT A R A
#

o SCfERAEAR i f TR E

o FbRayfads n] LURSCHF 23 744 f 5 WO Zrfr s (]
WREG #71%)

KEBP AT CBIERIAMIER I BAES) B

PR

o W ATEds GBS R siso k2 e o
(el Ws 8% f [Efe )

o W S AEAR B AP A, Cl—AN LB Eds
S, B A AE RS Wb P& RS )

PN E I e IORVAIE iR NN R S TIE (@

o BHENB] W Z5 4738 B3 A7 a8 AL B £
(i k ¥53)

-%%Azwﬁmw%ﬁ%ﬁiﬁ%ﬁ%<mwwm
5 E )

TR Y& Ntk S TORVARIE =R D SE [ N

B AESL:

-%—4%%%%E%ﬁ%wm,ﬁﬁﬁﬁﬂm@&
EEN

o B ANRERAESUR ISR

o BAEGRMEEAAS (INFESHE — MRS
AN T H A WA GRS k16 4
)

MAC 2 DSP #54 A1 F T 513 E 44

o B ES (ADB) (LHEIRELHD

o BAMERAMRIESI W F 78

o XY Hbuhl2S B PRE A

o XFIY Hbutk2= (B TRHL H bR 7T A7 A%

o BINSSFES HAR A4

5k oo i HoAh DSP 54158 HAE B0 RE 45

o TFHM R (B

o JRERAESER H bR ERAESL (40 Wso 5% Wdo fi/
52D, A EAN RS R

o BAUAEL, W A AFES Wn BRI EGE 2

3484 ] LUE A A4 5

o R Arfig bk

o RERISHRA M

© 2007 Microchip Technology Inc.
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REBIRLHIE LTI . WA Z T LR K
(48 fi) , S H] 48 fr Pt (5 B o AE5 A
T, 8/ MSb 40 0. A RFEA HEHE A4
AR RIATI, ERAER 4 NOP iF R AT
MFHRA AT T LA T o

REHRTFRIRLMAE ML WINIAT, BRARSIE
MR L FH IR AT E R T Rt ias . X+ b

BRA (B4 / tH %) | [H#: CALL/ GOTO. &
EME B LN RETURN RETFI E 54, EARHR A
A, AHPAT T EEBH A BA I, SR ol R4
HRIAES, WREPATHOL G, TR N A=
AT, X TR 4 R IR R X AR 4
IBAl, KT AR IE T EE A

H: ARBFLEMNEZHAFL WS W

ARG DL, $R2 AT 2 AR R, AE5
AR AT — 4% NOP 454 (HIFEREMFI4 2

{dsPIC30F/33F TRI7 A 2% F M)
(DS70157B_CN) .

*211: B AR UL B AF H I RES

FB 85
#text Feor i text & XAISTEIE
(text) TR text MNE
[text] KON t ext FHEMIAZfEHTT
{1} A 3k T B A
<n:m> PFAT AL
b FAIREA IR
d W
.S R WA AIE R
W FREEUERE B
Acc P Zn s {A, B} 2 —
AWB Znggls Hosdik A7 85 € (W13, [W13]+=2}
bit4 4 iR B (T FFUIES) € {0..15}
C,DC,N, 0V, Z MCU AR : AL A Fi W H A AT AR &AL
Expr daxt k. A5 oA GBS
f SR A SR HE € {0x0000...0x1FFF}
lit1 1 RS LB % € {0,1}
lit4 4 R EFFS L4 € {0...15)
lit5 5 (L5 L RI% e {0...31}
lit8 8 1 LA L BIVEL € {0...255}
lit10 10 LSBT FARL, € {0..255) 5 % T4, e {0:1023}
lit14 14 A EAF5 LR € {0...16384}
lit16 16 P LT 5L RI%K € {0...65535)
lit23 23 {7 A S Sr I e {0...8388608) ;. LSb 4k 0
None FREFRAL, 1A
OA, OB, SA, SB DSP k#&47: ACCA iitt. ACCB i, ACCA HiFIF1 ACCB Hufil
PC FEF 5
SIit10 10 fE G 755 3L E % e {-512...511}
Slit16 16 1A 455 L RI% e {-32768...32767}
Slite 6 fi 755 L% e {-16...16}
Wb HA W 21748 € {W0..W15}
Wd Hbr W % 74% € {Wd, [Wd], [Wd++], [Wd-], [++Wd], [-Wd]}
Wdo Hbr W %4745 €

{Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [-Wnd], [Wnd+Wb]}

Wm,Wn B BN B CAE R A dnt (AT
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

*211: BAEE WA RARNS (SR
FB P B
Wm*Wm FTF a4 v e B e 5 TAE T A7 480 €
{W4 * W4 W5 * W5,W6 * W6,W7 * W7}
Wm*Wn 1T DSP 452 4 e KA e TAEZ A7 480 €
{W4 * W5W4 * W6,W4 * W7,W5 * W6,W5 * W7,W6 * W7}
Wn 16 N TAEF fEa i 2 — e {W0..W15}
Wnd 16 A H s TAEZT fra 2 — € {W0..W15}
Wns 16 M TAER 742 — e {WO0..W15}
WREG WO S AERIR A I TAE S A8
Ws VR W 21788 € {Ws, [Ws], [Ws++], [Ws--], [++Ws], [--Ws]}
Wso W 254788 €
{Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+WDb]}
Wx FIT- DSP 482119 X Hds 7% (] TR Hb bk 5 47 9%
e {[wW8]+=6, [W8]+=4,[W8]+=2,[W8], [W8]-=6, [W8]-=4,[W8]-=2,
[W9] + =6, [W9] + =4, [W9] + =2, [W9], [W9]-=6, [W9]-=4,[W9I]-=2,
W9 +W12], It }
Wxd FT- DSP #8411 X B A= [ i H An 3 47 2% € {W4.W7}
Wy FIT- DSP 484211 Y Hd 2 (] TR bk 5 47 4%
e {[wW10] + =6, [W10] + = 4, [W10] + = 2, [W10], [W10] - = 6, [W10] - = 4, [W10] - = 2,
[W11] + =6, [W11] + = 4, [W11] + = 2, [W11], [W11] - =6, [W11] - =4, [W11] - = 2,
W11+ W12], Jt }
Wyd Fi T DSP 48211 Y B A= [ Fi H An 3 77 4% € {W4.W7}
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* 21-2: e EME
%g o N W i v | mwn | ERE

1 ADD ADD Acc ENSA N 1 1 OA,OB,SA,SB
ADD f f=f+WREG 1 1 C,DC,N,0V,Z
ADD f, WREG WREG = f + WREG 1 1 C,DC,N,0V,Z
ADD #it10, W wd = [it10 + Wd 1 1 C,DC,N,0V,Z
ADD Wb, Vs, Wi Wd = Wb + Ws 1 1 C,DC,N,0V,Z
ADD Wb, #lit5, W Wd = Wb + it5 1 1 C,DC,N,0V,Z
ADD Vo, #Slit4, Acc ¥ 16 A 75 I EOn ) S v 1 1 OA,0B,SA,;SB

2 ADDC ADDC f f=f+WREG + (C) 1 1 C,DC,N,0V,Z
ADDC f, WREG WREG = f + WREG + (C) 1 1 C,DC,N,0V,Z
ADDC #it10, W Wd = lit10 + Wd + (C) 1 1 C,DC,N,0V,Z
ADDC Wb, Vs, Wi Wd = Wb + Ws + (C) 1 1 C,DC,N,0V,Z
ADDC Wb, #lit5, W Wd = Wb + it5 + (C) 1 1 C,DC,N,0V,Z

3 AND AND f f=f.AND.WREG 1 1 N,Z
AND f, WREG WREG = f AND.WREG 1 1 N,Z
AND #it10, W wd = lit10 . AND.Wd 1 1 N,Z
AND Wb, Vs, Wi Wwd = Wb .AND.Ws 1 1 N,Z
AND Wb, # i t5, Wi Wd = Wb .AND. lit5 1 1 N.Z

4 ASR ASR f f= AT f 1 1 C.N,0v,z
ASR f, WREG WREG = SR 1 1 C,N,0V,2
ASR V&, W Wd = 55RE B Ws 1 1 C.N,0v,z
ASR Vb, Wis, Wad Wnd = ¥ Wb 5 ARL# Wns {7 1 1 N,Z
ASR Wb, #1 i t5, Wid Wnd =¥ Wb SEARAH it 1 1 N.Z

5 BCLR BCLR f,#bita B frRIE e R 1 1 I
BCLR V&, #bi t 4 H Ws IR A0 % 1 1 X

6 BRA BRA C, Expr WA B R 1 1(2) 7
BRA GE, Expr BT A T AR 1 1(2) x
BRA GEU, Expr WR TR S KPS TS 1 1(2) 7
BRA GT, Expr WU KT R 1 1(2) 7
BRA GTU, Expr WUR TR KT 1 1(2) x
BRA LE, Expr BN T AR T AR 1 1(2) x
BRA LEU, Expr WR TR S NPT 1 1(2) 7
BRA LT, Expr RN TR 1 1(2) 7
BRA LTU, Expr WUR TR N T 1 1(2) x
BRA N, Expr W SO 1 1(2) 7
BRA NC, Expr WA B R 1 1(2) 7
BRA NN, Expr WURA Ry SUWE R 1 1(2) 7
BRA NOV, Expr DR A R 1 1(2) 7
BRA NZ, Expr WURA R TR 1 1(2) 7
BRA OA, Expr L e A S R 1 1(2) 7x
BRA OB, Expr L e B s R 1 1(2) x
BRA OV, Expr L R 1 1(2) B
BRA SA, Expr LR e A RN 1 1(2) 7
BRA SB, Expr LR B e B AR 1 1(2) 7
BRA Expr LR 1 2 X
BRA Z, Expr IR TR 1 1(2) 7
BRA W TR 1 2 %

7 BSET BSET f,#bit4a 4 f R AL E 1 1 bR
BSET V8, #bi t 4 5 Ws oh 4R e 7 & 1 1 1 %

8 BSW BSWC V&, Wb ¥ C R NZEE N Ws<Wb> 1 1 %
BSW Z V8, Wb 4 Z AL EE N Ws<Wb> 1 1 x

9 BTG BTG f,#bita ¥ £ TG B 1 1 x
BTG Vi, #bi t 4 ¥ W i s i 1 1 x
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% 21-2: ML (50
§§ o N Lo W s | mpn | ERE
10 BTSC BTSC f,#bit4 Xt £ PR A AT, R F ki 1 1 T
(21 3)
BTSC V&, #bi t 4 o Ws @ ST IR, WS 2 Mgk 1 1 7
pus (28£3)
1" BTSS BTSS f,#bit4 b f R AT IR, ARy 1 Bk 1 1 7
(28£.3)
BTSS W, #bi t 4 Xt W o R 8 AL BEAT AR, SR 1 0k 1 1 I
o (21 3)
12 BTST BTST f,#bit4 o £ R E AT R 1 1 z
BTST.C W, #bit4 X Ws IR ERLI TR, RIS HfF4E) C 1 1 c
BTST.Z V8, #bit4 X Ws P @ REAT IR, e R A 1 1 z
i3 Z
BTST.C W&, W X We<Wb> RriAFilit, JE¥ L% C 1 1 c
BTST.Z W, W i We<Wh> R FIIRK, IFH LS 1Eik 5 Z 1 1 A
13 BTSTS BTSTS  f,#bit4 £ AR E RTINS, TEKE P AZALE 1 1 1 z
BTSTS.C W, #bit4 X Ws tP g @ BT IR, R A7 1 1 c
F C, SRk Ws Hki%A7E 1
BTSTS. Z W&, #bit4 X Ws th il e M7 IR, OFR R 1 1 z
431 Z, BRGNS Ws PII%ALE 1
14 CALL CALL lit23 WA TR 2 2 X
CALL Wi e Rl 1 2 %
15 CLR CLR f f = 0x0000 1 1 X
CLR WREG WREG = 0x0000 1 1 X
CLR 3 Ws = 0x0000 1 1 X
CLR Acc, W, kd, W, Wd, AWB A5 B s % 1 1 OA,OB,SA,SB
16 CLRVWODT CLRWDT V476 T 1M I s & 1 1 WDTO,Sleep
17 coM ooMm f f=f 1 1 N,z
ooMm f, WREG WREG = f 1 1 N,z
ooMm V6, Wi Wd = Ws 1 1 N,z
18 cP cP f LA £ 71 WREG 1 1 C,DC,N,0V,Z
cP Wb, #it5 Lb4 Wb Al lit5 1 1 C,DC,N,0V,Z
cP W, W L Wb 1 Ws (Wb — Ws) 1 1 C,DC,N,0V,Z
19 CPO CPO f LL% £ £ 0x0000 1 1 C,DC,N,0V,Z
PO N Fe#8: W Fil 0x0000 1 1 C,DC,N,0v,Z
20 CPB CPB f AL LA f F1 WREG 1 1 C,DC,N,0V,Z
CPB Vb, #lit5 AL L Wb FI Iits 1 1 C,DC,N,0V,Z
CPB Wb, V6 A LB W Il Ws 1 1 C,DC,N,0V,Z
(Wb —Ws —C)
21 CPSEQ CPSEQ Wb, W LbA: Wb R W, i A 45 0 Bk it 1 1 I
(21 3)
22 CPSGT CPSGT Wb, W LAz Wh R W, 5K Bk it 1 1 7
(28£.3)
23 CPSLT CPSLT Wb, W LeA: Wb A1 W, - gkt 1 1 T
(25£.3)
24 CPSNE CPSNE W, W LbA: Wb R Wi, i A 25 ) kit 1 1 I
(21 3)
25 DAW DAW W Wn = F-BERNE % Wn 1 1 C
26 DEC DEC f f=f—1 1 1 C,DC,N,0V,Z
DEC f, WREG WREG =f -1 1 1 C,DC,N,0V,Z
DEC Ve, Wi Wd =Ws — 1 1 1 C,DC,N,0V,Z
27 DEC2 DEC2 f f=f-2 1 1 C,DC,N,0V,Z
DEC2 f, WREG WREG =f -2 1 1 C,DC,N,0V,Z
DEC2 Ve, Wi Wd =Ws -2 1 1 C,DC,N,0V,Z
28 DSl DI Sl #it14 TE K ANHE4 B 2 1 1 X
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#21-2: HOEME (5
%%f B8 WG i o | my | FRE
29 DV DV.S Wnw A5 16/16 13RIk 1 18 N,z,C,0V
DIV.SD Wn W A 32016 L 55 1 18 N.Z,C,0V
DIV.U  Wnw T 16/16 fr 8RB 1 18 N,Z,C,0V
DIV.UD Wn W T 32/16 fr 8RB 1 18 N,Z,C,0V
30 DI VF DI VF Wn Wa 5 1616 RL Mgk 1 18 N,Z,C,0V
31 DO DO #lit14, Expr 4T DO FEH RIS S| PC + Expr, AT %L 2 2 ¥
o lit14 +1 %K
Do W, Expr T DO FEFFLIHE PC + Expr, MATUHL | 2 2 %
Jy (Wn) + 1K
32 ED ED Wit Wn Acc, W, W, Wd WiJL BB CE 2 ) 1 1 OA,0B,0AB,
SA,SB,SAB
33 EDAC EDAC Wik Wn Acc, W, W, Wkd LT 1 1 OA,0OB,0AB,
SA,SB,SAB
34 EXCH EXCH Wis, Wad A4 Wns 1 Wnd 144 % 1 1 x
35 FBCL FBCL Vié, Whd M/ (MSb) RS — A A8k 1 1 c
36 FFIL FFIL Vi, Whd I (MSb) AEfkss—A 1 1 1 c
37 FF1R FF1R Vi, Whd WA (LSb) AEgkEs— 1 1 1 C
38 GOTO GOTO Expr R 3 Hhl 2 2 B
G0 W A B L 1 2 x
39 I NC I NC f f=f+1 1 1 C,DC,N,0V,Z
I NC f, WREG WREG = f + 1 1 1 C,DC,N,0V,Z
I NC v, Wi Wd = Ws + 1 1 1 C,DC,N,0V,Z
40 I NC2 I NC2 f f=f+2 1 1 C,DC,N,0V,Z
I NC2 f, WREG WREG = f + 2 1 1 C,DC,N,0V,Z
I NC2 v, Wi Wd = Ws + 2 1 1 C,DC,N,0V,Z
41 I OR I OR f f=f.IORWREG 1 1 N,Z
I OR f, WREG WREG = f IOR.WREG 1 1 N,Z
I OR #it10, W wd = lit10 .IOR.Wd 1 1 N,Z
I OR Wb, Vs, Wi Wd = Wb .IOR.Ws 1 1 N,Z
I OR Vb, #lit5, W Wd = Wb .IOR. lit5 1 1 N,Z
42 LAC LAC Vo, #Sl it 4, Acc Sl B 1 1 OA,0OB,0AB,
SA,SB,SAB
43 LNK LNK #lit14 A3 HE R 1 1 %
44 LSR LSR f f= HAH 1 1 C.N,0v,z
LSR f, WVREG WREG = 844 % f 1 1 C,N,0V,Z
LSR V&, W Wd = BH L Ws 1 1 C.N,0v,z
LSR W, Wis, Wnd Wnd = Wb 24 47% Wns f7 1 1 N,Z
LSR W, #1it5, Wid Wnd = % Wb 244 lit5 17 1 1 N,Z
45 MAC MAC Wit WA, Acc, W, Wkd, W, Wd | Hig3: 2n 1 1 OA,0OB,0AB,
. AVB SA,SB,SAB
MAC Wik Wn Acc, W, Wed, VW, Wd | S5 3F 2 1 1 OA,0B,0AB,
SA,SB,SAB
46 MoV MoV f, W B f A AEIEN Wn 1 1 P
MoV f 4 f A AN H bR A A A 1 1 N.Z
MOV f, WREG A 2E N WREG 1 1 N.Z
MOV #1116, W H 16 A2 BIEUE N Wn 1 1 P
M. b #lit8, W 4 8 fr L HIHLEN Wi 1 1 P
MoV W, f 4 Wn R R RN f 1 1 BN
MoV Vo, Wio 4 Ws i 2Eik A\ Wd 1 1 P
MOV VIREG, f ¥ WREG M AR | 1 1 N.Z
MOV. D Wis, W # W(ns):W(ns + 1) HIBUF A FEA Wd 1 2 7
MOv. D Vi, Whd 4 Ws XU 25X W(nd + 1):W(nd) 1 2 P
47 MOVSAC MVSAC  Acc, W, Wd, W, Wd, AVB TRUEAE RO 25 1 1 05
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#21-2: HOEME (5
%%f B8 WG i o |y | FRE
48 MPY MPY Wm 5 Wn A7, 4R S es 1 1 OA,0B,0AB,
Wit W, Acc, Wk, Wd, W, Wd SA,SB,SAB
MPY Wm 5, GERAEN BN 1 1 OA,0B,0AB,
Wit Wn Acc, W, Wd, W, Wd SA,SB,SAB
49 MPY. N MPY. N Wm 5 Wn HERIFEUR, Z5547N Bnas 1 1 A
Wit Wh, Acc, Wk, Wd, W, Wd
50 MSC MBC Wit Wn Acc, Wk, Wed, W, Wd | AR T A 2 e ok 1 1 OA,OB,0AB,
, SA,SB,SAB
AVB
51 MJL MIL.SS Wb, W, Wid {Wnd + 1, Wnd} = signed(Wb) * signed(Ws) 1 1 I
MJL. SU Wb, W, Wid {Wnd + 1, Wnd} = signed(Wb) * unsigned(Ws) 1 1 T
MJL.US Wb, W, Wid {Wnd + 1, Wnd} = unsigned(Wb) * signed(Ws) 1 1 T
MJL. UU Wb, W, WAd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 I
unsigned(Ws)
MIL. SU Wb, #lit5, wad {Wnd + 1, Wnd} = signed(Wb) * unsigned(it5) 1 T
MUL. UU Wb, #lit5, wad {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 T
unsigned(lit5)
ML f W3:W2 = f* WREG 1 1 %
52 NEG NEG Acc ¥ 2 e i 2k A 1 1 OA,0B,0AB,
SA,SB,SAB
NEG f f=f+1 1 1 C,DC,N,0V,Z
NEG f, WREG WREG = f + 1 1 1 C,DC,N,0V,Z
NEG Vg, Wi Wd =Ws + 1 1 1 C,DC,N,0V,Z
53 NOP NOP s A 1 1 %
NCPR R 1 1 x
54 POP POP f KT (TOS) [y ZE st 3 f 1 1 &
poP Wio R (TOS) Py 44 1 Wdo 1 1 x
POP.D  Wd ARTH (TOS) 1 Py 23t 1) 1 2 E
W(nd):W(nd +1)
POP. S H5 T A7 BRI P B AR 1 1 e
55 PUSH PUSH f F f A AEAET (TOS) 1 1 %
PUSH Vo + Wso (A BEARLT (TOS) 1 1 %
PUSH D Wis H W(ns):W(ns + 1) [T A TE AR T 1 2 T
(TOS)
PUSH. S B BT/ F AR T AR 1 1 %
56 PWRSAV PWRSAV #litl HEPRHR B 75 A L 1 1 WDTO,Sleep
57 RCALL RCALL Expr AR 1 2 %
RCALL W T 1 2 &
58 REPEAT REPEAT  #lit14 BT FIRLEEHIT Iit14 + 1k 1 1 %
REPEAT  Wh B F IR HEEPIT (Wn) + 11K 1 1 X
59 RESET RESET WS 1 1 %
60 RETFI E RETFI E I B3 [ 1 3(2) X
61 RETLW RETLW  #1it10, Wh 3 [0 945 37 B EE. Wn 1 3(2) b
62 RETURN RETURN INTF LR 0] 1 3(2) X
63 RLC RLC f £ = 3% £ AT L RL I IRER A2 B 1 1 CN.Z
RLC f, W\REG WREG = X f A7l b Az (M7 2% 1 1 CN,Z
RLC W, Wi Wd = X Ws BUATAFERL IR IR A B 1 1 CNZ
64 RLNC RLNC f f= LR f AR 1 1 N,Z
RLNC f, \REG WREG = fii# A8 f (A 1 1 N,Z
RLNC W, Wi Wd = R AR Ws - CRAEERTD 1 1 N,Z
65 RRC RRC f f =3 f PAT A UESL AEIA A 1 1 CN,Z
RRC f, WREG WREG = X f A7l b Az MR A4 5 1 1 CN,Z
RRC Vi, Wi Wd = % Ws ST ERL IR AT 7 1 1 CN,Z
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#21-2: HOEME (5
%%f B8 WG i o | my | FRE
66 RRNC RRNC f f= AR f ORI 1 1 N.Z
RRNC f, VREG WREG = fif# A48 f (k) 1 1 N,Z
RRNC Ve, Wi Wd = 4B Ws - CRAFERT) 1 1 N,Z
67 SAC SAC Acc, #Sl it 4, Wio [RAF BN S N 7 1 1 %
SAC.R  Acc, #Slit4, Wo (R 2 N JE I B S 7 1 1 %
68 SE SE Vi, Whd Wnd = 59 RI I Ws 1 1 CNZ
69 SETM SETM f f= OxFFFF 1 1 %
SETM VREG WREG = OxFFFF 1 1 %
SETM Vé Ws = OXFFFF 1 1 %
70 SFTAC SFTAC  Acc, W o BB AR B AL (W) Tk 1 1 OA,0OB,0AB,
SA,SB,SAB
SFTAC  Acc, #Slit6 R MESEARBAL Slit6 Ik 1 1 OA,0B,0AB,
SA,SB,SAB
71 SL SL f f= RS 1 1 C.N,0v,Z
SL f, WVREG WREG = /:# f 1 1 C.N,0v,Zz
SL v, W Wd = %8 Ws 1 1 C.N,0v,z
St Wb, Wis, Wid Wnd = 4§ Wb /2% Wns fir 1 1 N,Z
St Wb, #1it5, Wid Wnd = #§ Wb A5 lit5 fif 1 1 N,Z
72 SuB SuB Acc WO SEs 1 1 OA,0B,0AB,
SA,SB,SAB
suB f f=f-WREG 1 1 C,DC,N,0V,Z
suB f, WREG WREG = f - WREG 1 1 C,DCN,0V,Z
suB #it10, W Wn = Wn — it10 1 1 C,DCN,0V,Z
SuB Wb, Vs, Wi Wd = Wb — Ws 1 1 C,DC,N,0V,Z
suB Vb, #lit5, W Wd = Wb — lit5 1 1 C,DCN,0V,Z
73 SuBB SUBB f f=f-WREG - (C) 1 1 C,DC,N,0V,Z
SUBB f, WREG WREG = f - WREG - (C) 1 1 C,DC,N,0v,Z
SUBB #1110, W Wn = Wn - it10 — (C) 1 1 C,DC,N,0v,Z
SUBB b, V8, Wi Wd = Wb - Ws — (C) 1 1 C,DC,N,0v,Z
SuBB Wb, #lit5, W Wd = Wb — it5 — (C) 1 1 C,DC,N,0V,Z
74 SUBR SUBR f f=WREG - f 1 1 |C,DCN,0V.Z
SUBR f, WREG WREG = WREG - f 1 1 |C,DCN,0V,Z
SUBR Wb, Vs, Wi Wd = Ws — Wb 1 1 |C,DCN,0V,Z
SUBR Wb, #lit5, W Wd = lit5 - Wb 1 1 |C,DCN,0V,Z
75 SUBBR SUBBR  f f=WREG - f - (C) 1 1 |C,DCN,0V.Z
SUBBR  f, WREG WREG = WREG - f - (C) 1 1 |C,DCN,0V,Z
SUBBR Wb, V&, Wi Wd = Ws — Wb — (C) 1 1 |C,DCN,0V,Z
SUBBR Wb, #lit5, W Wwd = lit5 - Wb — (C) 1 1 |C,DCN,0V,Z
76 SWAP SWAP.b W Wn = A58 Wn 2 1 1 I
SWAP wWh Whn = 5 Wn B4 A1R 1 1 1E
7 TBLRDH TBLRDH W, Wi BT AR 6 <23:16> A Wd<7:0> 1 2 x
78 TBLRDL TBLRDL W, Wi HRLTAEAE LGN <15:0> A Wd 1 2 | &
79 TBLWH TBLWIH W, W H Ws<7:0> 5N FR A7 S IC <23:16> 1 2 | &
80 TBLWIL TBLWIL V&, Wi ¥ Ws 5 NFRFAFiG S IGI) <15:0> 1 2 x
81 ULNK ULNK BETRCHE R 1 1 I
82 XOR XOR f f=f XOR.WREG 1 1 NZ
XOR f, WREG WREG = f XOR.WREG 1 1 NZ
XOR #1110, W Wwd = lit10 .XOR.Wd 1 1 NZ
XOR Wb, V6, Wi Wd = Wb .XOR.Ws 1 1 NZ
XOR Wb, #l i t5, Wi Wd = Wb XOR. lit5 1 1 NZ
83 ZE ZE V&, Wid Wnd = L4251 Ws 1 1 |CZN
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22.0 FRZH

— RGBSR T X PIC® S LR A S

o BRI RIEL
- MPLAB® IDE %
o CYmES [ HRTERS | BERESS
- MPASM™ jI %%
- MPLAB C18 Fl MPLAB C30 C ¥
- MPLINK™ H brEdzas /
MPLIB™ [ 52 & 1 8
- MPLAB ASM30 i 4m%s / BEAS | JF
o BLRLAR
- MPLAB SIM #1123
o {HILER
- MPLAB ICE 2000 754 i EL 4%
- MPLAB REAL ICE™ {p4:{j B35
o LIRS
- MPLAB ICD 2
o PFgmTEAS
- PICSTART® Plus FF & gt %
- MPLAB PM3 24 gmfas
- PICKit™ 2 JT & 4ifise
o AREAS R AT RAR K VS T A

221 MPLAB £ BT R ER M4

MPLAB IDE %4> 8/16 {5 5 WL A4 it T AT AT R A
W5 T4 AT K F 6. MPLAB IDE &2 T
Windows® #4E RGN A, 3.
o —MEHTE R T AL
- BRI
- RFERS AN )
- {FELES RN e
- LR ORI
o HBERAM LT BRI Re i o
o ZIHE M
o PIZETT H Bedwm i i m e R
o EPEAHD IR
o ATAALSRAFRIGWRRT, (ETRHT 72V La 1k
o RbrEHALRE LT ERN IR
o T M R AR e AEAR T B 1R B S
o EEMALH)
o ST AR =07 TR, W HI-TECH #44 C i
PRILFI IAR C Ziae
MPLAB IDE A LLiF#:
o GO GCgES R CER)
o S REIRISE LA (BB R TR
F| PIC MCU i Has fiiiftles TR CAZhEHi T
BHIHGED
o R R S AT AR
- O QLgRE S CIES)
- WALHESMCIES
- e
MPLAB IDE £ F AN FF ki 8] o S 45 48 FH 2 Ak 1
Ho, GG ARG o B 2% B AR 1) 7 28 13K
B, TR RTREMOT RS . IXPERE T R TR B
SR 100 Ly it 5 5 K P T LA 2 ST A1)
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22.2 MPASM j 43

MPASM [ #m#% /24 hReil 1 20 gmds, EH T A1
PIC MCU.

MPASM YL %i#% 1] 2E ol MPLINK H bRiE a8 i ) &
SERT B RRSCHE. Intel® KR HEX SCEE. FEGN R 1Ak 2%
{f PRI S 22 1 MAP SO, A0 84 RREAT & 2B
JRMLARAD £t LST S04 LA K A TR i) COFF S
MPASM YL g #% LA W R RFAIE

o Rk { MPLAB IDE i H

o P AT R AR gt hs

o 22 B IR SO RT 4 A G

o RFEEEHN IS

22.3 MPLAB C18 #1 MPLAB C30

C Jmikds
MPLAB C18 #1 MPLAB C30 1Ri5F k& £ 4 2 55 4 1K)
ANSI C 4wi¥a%, /7i&H T Microchip f PIC18 A
PIC24 Z %15 A1} dsPIC30F F1 dsPIC33 R4 F15
TR o IXLe g B oy AT PR AL G RS A H A 15
KK T AN AR AR AL RE Jy, BT 5 {8
BT PEACH P, dniFasie it T4 %) MPLAB IDE
RS 515 B

22.4 MPLINK BArsiiese/
MPLIB BHrEE S
MPLINK H breEfE 2505 7 B MPASM % %% . MPLAB
C18 C Gk =L i) T 58 7 F b 30 Al P A 2 I
KPR A, 8 T T R T 1 o A T A AR
MPLIB F A i 5 0 55 5 T P 26 A QL S 1 1 ) e R
Br. 2 MR SC A FE P R i — B TR, U
TR RS e e B2 B i b o SSORE T AR P 1 %
R[] 137 FH e e A R
bR | e B LA T R A
o FERCHIE B AN R T AS R VF 2 /N SO
o TR B A 7 ke A ) T L
1
o DB, . MIBRRIHMECHIY:, (3R] LT LA
H i

22.5 MPLAB ASM30 J_%g5%.

BRSPS

MPLAB ASM30 JI_% %% & dsPIC30F #s {4 it i 4 5 4%F
SILIE S M B EAHLES S . MPLAB C30 C 4 iF %
A FHAZIC G0 3% 26 1 H AR S o W gm e 7= AE v] = A H b
A G, AR H AR SO, B HAh R
H AR SCEE RIS B UAE T AT SO ZIE e
T BRI

 HFFHA dsPIC30F 544

o SEHEE BB AR

o AT

- FENRELSE

o RIGMZEES

« MPLAB IDE #2451

22.6 MPLAB SIM k{4 HEHI5

MPLAB SIM# S35 145 4 2% PIC MCU FildsPIC®
DSC BEATRELL, 43 ) AT LAE PC EHUAIFASE FEEAT
FRRTFF Ko R TALTEEE R4, HLP 2R Sl X
ITRT A BB, IR R R AL R A R . AT
KB A A A I DU RAE SR, DMEE TP Hhis
ATIE 53 HT o BRERGE P AR FLE R A BT 3% 1 s R AR
AR AR AR AT 11O B E. KB Hah %
Lo A TR 25 A7 A HAR DL o

MPLAB SIM % K540 35 56 42 S R ] MPLAB C18 Fil
MPLAB C30 C i %% LA X MPASM 1 MAPLAB ASM30
TS A5 e I AU T TP RE A S =
PREEAN R T R AR, e 3 A TR R
IR TR,
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22.7 MPLAB ICE 2000 & MH:REfr gk E 5

MPLAB ICE 2000 7£ £ /i E.4% B 700 i T & TR
flt—HEHF PIC A HLM K T H. MPLAB ICE
2000 7£ £ 1 A% AR A 3556 i MPLAB 5 T & R 555
EFE, EAVER IR T TR git. T
PPEACHS IR

MPLAB ICE 2000 ;& 4D fie i JLas R 4%, & HAH R
BREE . il R FBEE S T BE . ALTE RSB HRIR, ER
AR RN BAT T HTC S DAIE 45 AN [R) A 2 25 1R 45 2L
L, MPLAB ICE 2000 7 £/ B4 [ 2840 e vrxd gt AT
¥ RELLSZFRB K PIC B 5L,

MPLAB ICE 2000 7E£fff .oy RE B 1T A —Z LN
ARG, GUERGHARE WA BRMIFR TR AH
mnkThEe. %8 PC *F & il Microsoft® Windows® 32
P EAE RGN X LI BEAE— MR T4 — N H 45
FRLFHIFIH

22.8 MPLAB REAL ICE EZ& i EBR RS

MPLAB REAL ICE7E£R )] H. 7% R 4t At Microchipfl ot L[4
17 DSC 1 MCU Z3F M #E H F— AR s B 2% 55
MPLAB &£ JT & ¥3% (IDE) BT EA 15 T8 17 H.Ihk
911 R P ST, %07 2L 8% ) PIC® (A4 MCU il
dsPIC® DSC /7 Ik Flgife . IDE &RfEA T o —it
FAER .

MPLAB REAL ICE #¥tifiid f&i1% USB 2.0 42 11 5 #% 3+ T
T PC A, J+F)H 5% F MPLAB ICD 2 243 A
FIZEERS (RITD s B Pt i, md ik 2055
(LVDS) HifEHZE (CAT5) 5 HARUAIE.

A[iEi MPLAB IDE F#K kAR fE, % MPLAB
REAL ICE #HTHUAF 2. ERIEHEH ) MPLAB IDE fi
A, SR Z AR, BRI, fnk
T S ANC g ACIS PR R4S . E R B85+, MPLAB
REAL ICE A0 B RNAS . i, SEmfAR
WAL BRI R AR I R e O R K
(K& 3 2K) MHERS.

229 MPLAB ICD 2 7E4kifHiA52

Microchip f7E £k 2 MPLAB ICD 2 /& — KT Rg sk
TRRAARER 3BT IN TF & LR, @i RS-232 B ik
USB #15 PC EMUME . 1% THILTIALE PIC MCU,

Al T IR AR5 K HAl PIC MCU F1 dsPIC DSC.

MPLAB ICD 2§ [l T INAZ 33 AFHh W @ M 2E R T e

ZIIBe4 & Microchip ITEZE H 47442 (In-Circuit Serial
Programming™, ICSP™) 3%, W7E MPLAB 51T
RIS B B - S A AR 0 35 AR v 1) 8 28 N A7
PR XA A Rl B IS AT LA
At CPURAS LA K AM 1 25 A7 A5 HEAT MR I 5 4 SE IR
ARAG TR AR e ATTHIS AT v o Bl A gt
AT . MPLAB ICD 2 it m] FIfESELE PIC 28451
AN &

22.10 MPLAB PM3 %{g5 s

MPLAB PM3 #sffgmfeas e —al 1. f54 CE #iyu
M2 EgmFr s, HonlgmFe o 5 3% & 7E VDDMIN Al VDDMAX
Z ISR . e AR B SRR B
FIKk LCD SoRde (128 x64) , LA — A Sr R &)
R A PREIT AL SRR . R B AR I P AT
—H ICSP™ i, 7Es LT, MPLAB PM3 #iff
HIEES A 5 PC A AT %) PIC #4437 0. B iE
Mg fEe fEiZM AR eid v % B0 4. MPLAB
PM3 it RS-232 & USB iz PC FHL E.
MPLAB PM3 H % @il {5 At /1 DL RARAL L, IS A7
HE AR R A B T Pt gm i, ' IE XA SDIMMC &
P SOt K B e 4= N T o

© 2007 Microchip Technology Inc.
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22.11 PICSTART Plus FF & 4ifdse

PICSTART PlusJf & gnfeas A& 3K 2 T FH il e AT Bk
MR B g fEas . Tk COM (RS-232) i 15 PC A
. MPLAB 4ERTF R IFET AT 1% gm e 25 144 H i
i, %&%%. PICSTART Plus JT & 4w fige 32 #71 F] DIP %
BRI PIC d34F, HEIHIRZ Wik 40 4. 51
B LAk, W PIC16C92X i1 PIC17C76X, wli# it
R MR K45 32 - PICSTART Plus JT & 4
FResfi & CE MVl.

22.12 PICkit 2 FF R LR

PICKkit™ 2 FF R gmfEas e — MM AGFERT; XLk
Ve g INTERs R, el AR, S AR
B2 O %A% Microchip GRS . FFR4FT PIC18F %741
AR LT 98 . PICKit 2 AT T EmPAE—A
HIWATL XTI M+ % RARFE . AR HI-
TECH () PICC™ Lite C #ii% 2%, BT H F P 448
PIC® WL o X — T 448 F Microchip ZRg
SO RS INAE R HLEAT G R . VPSRN H FF
K WRAETE RV,

2213 . FFRFVEER

H¥LZEON. JFREMIPPL R ] F 4% PIC MCU FI
dsPIC DSC, SZHIA4EThie RARITREN T k. KZ
BN FERFIVEAR AR LI AT 26X, (P s n
SERIES I N B FIEACRY, TR E B

XA L R IRE A, 4G LED. AL IF
. PR, RS-232#:0. LCD SoRas. WA7i-Fnpt
1 EEPROM 7Efi#4% .

BORATE RAR T TR, ESLRAR L X vk e hl
el PN T 2SN INVAE

T PICDEM™ F1 dsPICDEM™ 7= / FF & W & %1 f %
4k, Microchip 847 — RNV T HA MR KA, &
FH T Bl g8 ok 28 % 1. KeeLoq® % 22 47 iy IC.
CAN. IrDA®, PowerSmart 5, SEEVAL® ik
R4, I-AADC. Widfhkas, 2k,

HRB R TFREMITA T EEM RN R, &5

Microchip 2 &M 51 (www.microchip.com) .
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23.0 HASEMH

AZ WK dsPIC33FJ32MC202/204 1 dsPIC33FJ16MC304 HL <45 M THEFE AN o FL i BB AR 1% SRS () ) SRR A
.

FTAIH T dsPIC33FJ32MC202/204 F1 dsPIC33FJ16MC304 2 41| 25 [ 45 f5e KA 8 A o 28 E-K 1N 8] T AR 70 55 K40 5E
A TR RE SR AT 5t o FRATIAS G U 8815 7F BB A UV 48 5 1 e KA e (44 1F T84T .

st Beowie g ()

B N £ TSRO ROU R SRRUOPR -40°C & +125°C
T L ettt et et e e e et e e e et e e e e et e et e e r e e -65°C & +150°C
VDD G I T T VWSS BT HL TS vttt e e ettt e e et e e e et e e e e e et e e e e e et e e e e e et e e e e eeteeeeeeeeaneeens -0.3V & +4.0V
AT B/ B IR MCLR BIBEAENT T VSS IIHLIE «.ooeveoeeeeee e -0.3VE (VDD +0.3V)
AT FLAE FAVE ST 5 IR T VSS TETHEIE ovvoeeeeeee e 0.3V % +5.6V
N DDCORE G | A AT T VS TR LR <. eee et ettt ettt e e e e et e et e e e e et e e e e e e et e et eeeeeeeeeeeeeeneeean 2.25V % 2.75V
T VS T L T E5 R ELIA sovveeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e ee e e e e ee e e e e e e e e e e e e e e e e et 300 mA
N VDD B I R I ) oottt e e e e e et 250 mA
T O B T I T I ) oo oo e e ee e e e e e e e ee e eer e 4 mA
AT 1O BRI EE BT B) oot e et e e ee et ee e ee et et ee et e e eeeens 4 mA
T AT T T ICTHE LA v e e s eee s e e e ee e s e e ee e e s e e eeee e eeeee e ee e es e eeeees e s e e eeseeeeee e ee e eeeeeseeee e e 200 mA
R T A TR 0y e A L 1.Ce TP 200 mA

T WURESETARRIERL B AR RBUEN” o AT RET DR AR AR UL . ROUEMIRSEL TATARE
WASE TARAER R A I Al PR o S AR I ) T AR AEAR PR AS 1 T e oM L mT S

2: VAR RS R AT FERE (LK 23-2)
3: CLKOUT 54k, ¥/ hrfiiiih 25 mA, 534k VREF+. VREF-. SCLx. SDAx. PGCx fll PGDx 5|
(¥ / $ HLL A 12 mA.
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231 HiuktH
% 23-1: TAE MIPS 58 %
. Bk MIPS
, Vob {5 RETEE
Tt (Bp7: V) (Bfr: °C) dsPIC33FJ32MC202/204 F1
dsPIC33FJ16MC304
3.0-3.6V -40°C % +85°C 40
3.0-3.6V -40°C & +125°C 35
% 23-2: RTAEEAT
B e | B/ME | WRME | BRXE | B4
TV 2 B s A
T AR Vo Ty -40 — +125 °C
T AEIRSEE TA -40 — +85 °C
YRR B
T AR Vu Ty -40 — +140 °C
T AEIRSEE TA -40 — +125 °C
kE:
O H IR -
PINT = VDD x (IDD — Z IOH) PD PINT + PI/O W
/O 51 IThFE:
/O =X ({VDD — VoH} x IoH) + 2 (VoL x IoL)
I KAV PDMAX (TJ—TA)/0uA w
% 23-3: Rt
Kbk s | AME | BORME | B "
B H, 44 5] QFN ST 62.4 °C/W 1
FEEHH, 44 BB TFQP Bua 60 °CIW 1
FEEHH, 28 B SPDIP 0.a 108 °C/W 1
FEEHIE, 28 3| SOIC 0.a 80.2 °C/W 1
FPREIABH, 28 2] QFN-S Bua 32 °C/W 1

A B RREREIERA LY S ST AL OuA.
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% 23-4: B A B AT
PET RS 3.0V 3.6V
. ( D)
=RY S I%EE’FEE -40°C <TA<+85°C (TMkZ0)
-40°C < TA<+125°C (¥ R4
25| s Kot s | M | moc| e
TAERE
DC10 |t iR
VDD 3.0 — 3.6 Vo | TRy R
DC12 |VDR RAM $iE i v JE (@) 1.1 1.3 1.8 %
DC16 |VPOR |Vpp jazhHi/E — — Vss \
G R A8 BB S S)
DC17 |SvbD  |Vpp LFHER 0.03 — — | V/ms |0-3.0V/0.1s
QiR SV VA RRED)
DC18 |VCORE |Vpp iz @) 2.25 — 2.75 VoW T R
A R A VoD
W BRAERAEN], W A RAeh SR 3.3V A 25°C A PF T AL

2:
3:

KRAEAE IR RAM Bl T4 T, VoD 9 A

RIS HONREA, B IR IR

© 2007 Microchip Technology Inc.
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% 23-5. Bt T/ESER Ubb)
PETAESALE: 3.0V = 3.6V
o (BAEB SN
HRAE AR 40°C <TA<+85°C (TAIZ%)
-40°C < TA<+125°C (¥ /R4
SHRE gy (1) BN i:R YA &

TAE#EH (pp) @
DC20d 24 30 mA -40°C
DC20a 27 30 mA +25°C

3.3V 10 MIPS
DC20b 27 30 mA +85°C
DC20c 27 35 mA +125°C
DC21d 30 40 mA -40°C
DC21a 37 40 mA +25°C

3.3V 16 MIPS
DC21b 32 45 mA +85°C
DC21c 33 45 mA +125°C
DC22d 35 50 mA -40°C
DC22a 38 50 mA +25°C

3.3V 20 MIPS
DC22b 38 55 mA +85°C
DC22¢c 39 55 mA +125°C
DC23d 47 70 mA -40°C
DC23a 48 70 mA +25°C

3.3V 30 MIPS
DC23b 48 70 mA +85°C
DC23c 48 70 mA +125°C
DC24d 56 90 mA -40°C
DC24a 56 90 mA +25°C 3.3V 40 MIPS
DC24b 54 90 mA +85°C
DC24c 54 80 mA +125°C 3.3V 35 MIPS

E 1 BRAERAEN, TN C SR RAh R 3.3Vl 25°C &4 R HIMH .
2 (HH R T A R AR . SLA IR /O 5 B R TSGR . R AR AR TS Hh
AT DL R I X IR R Y . BT 10D I AR 45112k« OSCA {4 A il fts 208 7 Y 3847 8K
. PG 110 5 ML E A A B4 ) Vss, MCLR = Vbp, WDT #1 FSCM #:2%511-. CPU. SRAM. #&/7
Ei&#ﬁ%ﬂiﬂzﬁ#ﬁ%%ﬁﬁ%ﬂﬂﬂ& AMEREHA T AE; (HE, AR ARAIMEPEAERBr (PMD (M6 {7
ARHE) .
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#* 23-6: Efsrtt: FWER (IbLE)
FRETAESAS:: 3.0V = 3.6V
— (BRIERSEED)
HRAE AR -40°C < TA<+85°C (kg
-40°C < TA<+125°C (¥ B4
SR Ay () BRAE By P 3
SRR (IDLE) : PEATAE. BHehTiER AR @
DC40d 3 25 mA -40°C
DC40a 3 25 mA +25°C
10 MIPS
DC40b 3 25 mA +85°C 3.3V
DC40c 3 25 mA +125°C
DC41d 4 25 mA -40°C
DC41a 4 25 mA +25°C
3.3V 16 MIPS
DC41b 5 25 mA +85°C
DC41c 5 25 mA +125°C
DC42d 6 25 mA -40°C
DC42a 6 25 mA +25°C
3.3V 20 MIPS
DC42b 7 25 mA +85°C
DC42c 7 25 mA +125°C
DC43d 9 25 mA -40°C
DC43a 9 25 mA +25°C
3.3V 30 MIPS
DC43b 9 25 mA +85°C
DC43c 9 25 mA +125°C
DC44d 10 25 mA -40°C
DC44a 10 25 mA +25°C 3.3V 40 MIPS
DC44b 16 25 mA +85°C
DC44c 10 25 mA +125°C 3.3V 35 MIPS

wOA BRARZSNENL S R R EdEY Y 3.3V M 25°C A R KIME.
2:  HLK loLe HRUL IO R AE ARZAS TAE . I AR I BT A7 A BB P R A A N AT (0 0 e bR AE
SFR #ffds A4 . BT 1/0 5IBIBC & i A\ Hakhr 2 Vss.
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% 23-7: Bt pEBER drb)
PRET AR 3.0V = 3.6V
=

ikt é%rif%%ﬁmn » 40°C <TA< +85°C ( TbZR)

40°C < TA<+125°C (¥ JE4)

SRS Jorpfe (1) BXME Hpr %14

P ER (Ipp) @
DC60d 55 500 uA -40°C
DC60a 63 500 uA +25°C 33V | O
DC60b 85 500 UA +85°C
DC60c 146 1 mA +125°C
DC61d 8 13 uA -40°C
ggzz 12 ;2 tﬁ zgg 33V | B EE Alwor®
DC61c 13 25 uA +125°C
O BRIAESANEE, S CHBE” BRI EERI Y 3.3V Rl 25°C &4 N IR{E.

2: B IPD SEAEPTA AMBANI B SC ) 250 R REATIIEL R . PrA 17O SIIIBCE L N HA R 1) Vs, WDT

SESMBE ARG P

3: A YUY S BRAE RE BUAMIAE A A IR AR NN A 1PD LR

4:  IXEEHPUR RS A Gk

PRA=N=X

A

PNINEAZERIIESYOP

% 23-8: B THIER (Iboze)
FAETAEE&A:: 3.0V £ 3.6V
15 =H
ikt élg{%rif%%ﬁ%fa w -40°C < TA<+85°C (T M%)
40°C < TA<+125°C (" JE40)
S PR mxm || Rf
DC73a 25 32 1:2 mA
DC73f 23 27 1:64 mA | -40°C | 3.3V 40 MIPS
DC73g 23 26 1:128 mA
DC70a 42 47 1:2 mA
DC70f 26 27 1:64 mA | +25°C | 3.3V 40 MIPS
DC70g 25 27 1:128 mA
DC71a 41 48 1:2 mA
DC71f 25 28 1:64 mA | +85°C | 3.3V 40 MIPS
DC71g 24 28 1:128 mA
DC72a 42 49 1:2 mA
DC72f 26 29 1:64 mA | +125°C | 3.3V 35 MIPS
DC72g 25 28 1:128 mA
¥ 1 BREAERNANEMH, /N Mg A EdE R 3.3V Rl 25°C 4T IME .
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% 23-9: HRERE: 10 5 AR
PETAESALE: 3.0V &= 3.6V
s, (BRIES SR
B T A 40°C <TA<+85°C (TAIJD)
-40°C < TA<+125°C (¥ B4
%
2% | we Kb g | PHE| g | e Py
ViL WNRHEE
DI10 1/O 51 Vss — |02VvbD| V
DI15 MCLR Vss — |02vDoD| V
DI16 OSC1  (XT #: Vss — |02VDD| V
DI17 OSC1 (HS #x) Vss — |02vDoD| V
DI18 SDAX F1 SCLx Vss — |03VDD| V |Z%| SMbus
DI19 SDAX fll SCLx Vss — |02Vbp| V | {fif SMbus
VIH WMARBEE
DI20 1/O 51
TR Ih e 0.8 VDD — VDD \
W EST A 0.8VbD| — 55 \Y;
DI25 MCLR 08VbD| — VDD \Y
DI26 0SC1 (XT Kz 07VpD| — VDD \Y
Di27 OSC1 (HS #ix) 0.7VbD| — VDD Vv
DI28 SDAX 1 SCLx 0.7Vobp| — VDD V| #% |- SMbus
DI29 SDAX fll SCLx 0.8VDD| — VDD V| {fifit SMbus
ICNPU | CNx _EHrEHR
DI30 50 250 400 uwA |VDD =3.3V, VPIN=Vss
I S Ly AGLE)
DI50 1/0 i1 — — +2 wA | Vss < VPIN < VDD,
514 T S
DI51 e EPNGL il — — +1 pA | Vss<VPIN< VDD, Bkt
TR,
40°C < TA< +85°C
Di51a RIS 51 — — £2 UA | BERLS L S A ERS 2 5 L
fl, 40°C < TA<+85°C
DI51b e NG| — — +35 pA | Vss <VPIN< VDD, 3Ikh
TR,
-40°C < TA< +125°C
Di51c [ EDL NG — — +8 UA | BB IS A S 2 5 L
M, -40°C <Ta<+125°C
DI55 MCLR — — 12 WA | VSS<VPIN<VDD
D156 OSC1 — — 12 wA | Vss<VPIN <VDD,
XT FHS
1 BARSANEH, B« SRE” R RS 3.3V M 25°C 4 N I .
2: MCLR 5 JHI_F s e 7 32 SO T M b e s o e B S R T AR E RGBS o ZEAN IR R N B s
IR A IS B e PR EL
3. G E SO 5 by rLA .
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% 23-10: ERieE: 10 5lE L TE
PETAESAE: 3.0V E 3.6V

— (BrAEASED

HtRE T -40°C < TA<+85°C (TMkg0)
-40°C < TA<+125°C (¥ JB40)
Py
%ﬁ w5 Hik B/ME | SLBUE | B | Bhr FAF
VoL HiREE
DO10 /O 30 — — 0.4 V' |loL=2mA, VDD =3.3V
DO16 OSC2/CLKO — — 0.4 V loL=2mA, VDD=3.3V
VoH Wi RE
D020 1/O 3% 1 2.40 — — V  |loH=-2.3mA, VDD =3.3V
D026 0SC2/CLKO 2.41 — — V. |loH=-1.3mA, Vbb=3.3V
* 23-11: A4 BOR
FUET/ESLA:: 3.0V = 3.6V

e (BARAA D

HuArE TARIEE -40°C <TA<+85°C (T4
-40°C < TA< +125°C (40
%
2o pe Hbe B o | oo | aa Py
BO10 VBOR 24 VDD M i RS R A R SR IR 240 — 2.55 \Y
BOR Ziff
BOR it 5 VDD A% HLE T [k

¥ 1 RESHUEETISE, ARSI
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* 2312: Eisrtk: B
FRET /RS 3.0V = 3.6V
— (BRAER S ERRD
B TAEEE -40°C < TA<+85°C (TMkg)
-40°C < TA<+125°C (¥ B4
P ]
25 | ws Kb g || g | me bt
WHERERFRE
D130 |EP PITHE E R ) 10,000 — — E/W |-40°C % +125°C
D131 |VPR EEI Y VDD VMIN | — 3.6 Vo VMIN = SN AR
D132B |VPEW | [5ei =/ VDD VMIN | — 36 V  |VMIN = /b TR E
D134  |TRETD  |{: f st i) 20 — — RS AR,
-40°C % +125°C
D135 |loop S PR A P AL H L 3 — 10 — mA
D136 |TRw RPN — 1.6 — ms
D137 TPE TR I ] — 20 — ms
D138 Tww 75 JH B 20 — 40 us
W1 BRARRANEN], AN HEME” R RS 3.3V Ml 25°C £ M .
% 23-13: P Ae R A ANTE
TAHELAE: -40°C < TA < +85°C (JRIERSFEHR)
% N
ov | ws Rt oM | R | Bkt | sp P
CEFC AN IE I A 1 10 — UF | EACDA S — MG BH AR 1 FE

PH (<5 BRA) Rk

© 2007 Microchip Technology Inc.
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23.2  THRFFHAE TS

AF AR E B T dsPIC33FJ32MC202/204 Al
dsPIC33FJ16MC304 7 41l 4% 14 it A2 3 4 PE R I /e 2
.

# 23-14: R E R VE—ATU

PETAESAL: 3.0V = 3.6V

(BpAEA A ERD
R 2 TAERE -40°C <TA<+85°C (Tvg)

-40°C < TA<+125°C (¥ B4

TAEH & VD YU 23.0 7 “BA4EH:” .

& 23-1: 2RI TR R S R
FEREAE 1—% T OSC2 4 A 51 1 HEE AL 2—%F T 0SC2
\VDD/2
L
RL 51 T CL
Vss
51 _T_ CL RL = 4640
CL = 50 pF CifTBx OSC2 #MAIFTH 51D
Vss 15 pF (4T OSC2 #irth)
* 23-15: il 5| B R A A ERE R
%
%ﬁ‘ %5 Kot BME | S | Bkl | g Py
DO50 |CosCc2 |OSC2/SOSC2 &k — — 15 pF | M4hEBIN S T-UK %) OSCA I
e XT F1 HS #50F

DO56 |Clo Fif 110 51JHF OSC2 — — 50 pF |EC fiizt
DO58 |CB SCLx Fil SDAX — — 400 | pF |7F12C™ R R
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& 23-2: S BB B P
Q1 Q2 . Q3 Q4. al Q2 Q3 Q4|
osCH : £
;FOSZO_'- '0S30  0S30 0S31 0s31
|- ; 0825 >
e / —Xﬂ/—\*/

0S41— ' = 7 e 0S40

% 23-16: S ETBPE PP B R

FRETAEEA: 3.0V = 3.6V
—— (IR S ETD
AL e T AR -40°C <TA<+85°C (Tg)
-40°C < TA<S+125°C (¥ )B4
%
K| ws Kbt g | PHE| B | ee Hht
0S10 |FIN SR CLKI $ii% DC — 40 MHz |EC
AN 1217+ EC Fi
ECPLL #iz{)
L 3.5 — 10 MHz |XT
10 — 40 MHz |HS
— 33 kHz |SOSC
0S20 |Tosc |Tosc = 1/Fosc 12.5 — DC ns
0825 |Tey 354 5 1 (2) 25 — DC ns
0S30 TosLE | 4B et N (OSC1) 0.375 x Tosc — 0.625 x Tosc ns |EC
) e FEL P BTG HL P P )
TosH
0831 | TosRE | #hiiIsf £l N (OSC1) — — 20 ns |EC
" b Th R i)
TosF
0S40 |TckR | CLKO |- 7] 3 — 5.2 — ns
0S41  |TckF | CLKO K& (3 — 52 — ns

w1 BRARSSAENL I A R EdE I 3.3V 1 25°C Z&AF I
2; BRI (Toy) S5 FHIAYRGE IR SR I e (B3 0 3 T AR e i as A, a8 PHERR
HETAEZAT N RATACHE I (R PR o XS HE M PRGE M, W] RE T B G AT AVRUE A 1 83 B
VU FGE M T e eI &/ EHN, #7E OSCY/CLKI SIBER: TAMNEN B, 4] 1 4h
PRI BRI, BT AR “dok” RGN “DC” CEm B .
3: AL EC #I R REAT. £ OSC2 51l Ll CLKO 5% .
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% 23-17: PLL Aot/ FM¥E (Vo = 3.0V £ 3.6V)

FRET RS 3.0V E 3.6V (BRAEBSED
% S 2 T AR -40°C <TA<+85°C (Tg)

-40°C < TA<+125°C (¥ B4
25| we P moi | HE | s | 2a Py
0850 |FPLLI PLL ke (VCO) 0.8 — 8 MHz |ECPLL A1 XTPLL #3{
NS ]
0S51 |Fsys K VCO RZHi% 100 — 200 MHz
0852 |TLoCK  |PLL #E4Emfa)  CafisE I i) 0.9 15 3.1 mS
0853 |DcLK CLKO fasett (Figlshth) -3 0.5 3 % |7 100 ms I B A 5
w1 Fﬁﬂ;%%%% T« I RErp BRI 3.3V 1 25°C 4 R Il . XESHIUIKIS %, KRG
b5

% 23-18: ToikitE: WE RC BE

N— FRETAESAS: 3.0V 2 3.6V (BRIAEBS AR
BT g TARREE 40°C < TA< +85°C (TAl%)
é% AV
o Kot B0 | songE | BoclE | e Py
FRC #iZ = 7.37 MHz(""2) kit {5 9358 FRC JERF
F20  |FRC 2 N % | -40°C<TA<+85°C | VDD = 3.0-3.6V
FRC 5 — | +5 % | -40°C <TA<+125°C | VDD = 3.0-3.6V

H 1 JPRAE 25C R 3.3V Gt FAHE. TUN AR HIRAMa i TS o
2: FRC #iiE N 25C MIWILGEHIR 7.37 MHz (£2%) .

* 2319: W RC ¥E

FETESALE: 3.0V £ 3.6V (RIERSINE)
R TARRE -40°C < TA<+85°C (Tlgh)
40°C < TA<+125°C (¥ B4

%
;ﬁg Fetk Be/ME | BLRIME | OKME | AT &M
iz 32.768 kHz(V Kt i LPRC
F21  |LPRC 20 +6 +20 % -40°C<TA<+85°C | VDD =3.0-3.6V
LPRC 70 — +20 % | -40°C<TA<+125°C | VDD = 3.0-3.6V

¥ 1. LPRC BiZ¥ht Vop AR ARk o
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& 23-3: /O B Feis itk

110 311 >< ><
) : '

DI35

DI40
/0 511 X/ -
0 51K M X Wil
—' '« DO31
D032

W AT S ILA 23-1.

% 23-20: 110 FFEK
PETYESALE: 3.0V = 3.6V

_— GSEELNED)

AT T AR 40°C < TA<+85°C ( TALZ)
-40°C < TA<+125°C (¥ &%)

>

E | we Kot g | BB | g | s Sl
DO31 TIoR B T ) — 10 25 ns —
DO32 TIoF S 1 R BRI ) — 10 25 ns —
DI35 TINP INTx 5| iy BT AR T ) (e D 20 — — ns —
DI40 TRBP CNx i PR P I 1) ) 2 — — | Tey —

w1 BRARSSAENL I I R EdE I 3.3V 1 25°C & AF I
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&l 23-4: Bhr. BITFIERAS IeGaE I E I a3 AL rJERT 22 i 88 I e i

VDD j/ ' SY12
MCLR / \ /
2 e " SY10

=] Il '
POR .

' SY11 —

I
2

(¢
2

U
~
<~ U~

PWRT
S

J~
=~

0SC SY30

SE IR

I~
I~

PR
=22

I
T I %
A7

A
~

L SY20 T
SY13== == SY13—= e

.\\./-.

/O 51 \

SY35 1

FSCM
by

W RESTS I 23-1.
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& 23-21: BAr. BITHIEITAS . R Aslde i i A5 A1 HIE I A2 i 8% i P Bk

FRETAESAE: 3.0V £ 3.6V
— (BRAERSNEID
AL AR -40°C<TA<+85°C (TAkZ)
-40°C < TA<+125°C (¥ JEZ0)
% J
25| wes oy gt | PEE | morm | 2a et
SY10 |TmcL |MCLR FkmsifE (HT) 2 — — ps [-40°C % +85°C
SY11 TPWRT | |- Hi 7 B 52 s 3% 5 1 — 2 — ms |-40°C £ +85°C
4 JH P Al g
8
16
32
64
128
SY12 |TPOR | -Hifg fi ki 3 10 30 us |-40°C & +85°C
SY13 |Tioz H MCLR & H FalA T et s | 0.68 0.72 1.2 us
AT 1O AbF- i PAAS N 7]
SY20 | TWDT1 | & 1405 I S I 30 1.7 2.1 2.6 ms |VbD=3V, 40°C & +85°C
(LS
SY30 |TosT P55 B 4R P [ — [1024Tosc| — — |Tosc = OSCH1 J&l
SY35 | TFSCM | s 5 iAo 1 0 28 4 I — 500 900 us |-40°C & +85°C

E 1 REESHONREE, EAE IR LK.
2 BRAESSMAEW, I AT R EdE I 3.3V I 25°C Z&AF NI
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& 23-5: TIMER1. TIMER2 F1 TIMER3 4} i 8 i 4t

- Tx15 ——— > +—Tx20—>
- 0S60 >

TMRXx E
I

E: DK MHES K 2341,

% 23-22. TIMER1 4haithnd gk (1)

FRETAESAE: 3.0V Z3.6V
N (BRIAESISI =D
SHAFE T AR -40°C < TA<+85°C (kg
-40°C < TA<+125°C (¥ B4
¥ o
e Ziie) R BAME | BAUME | RKME | B4 ® Jis
TA10  |TTxH TXCK my Hi P | 25, 05Tcy+20| — — ns | AL B3
LT I TA15
[F25, 10 — — ns
AT B
1=V 10 — — ns
TA1 TTXL TXCK ISP | [R5, 05Tey+20| — — ns | b4 AL S 4
ToTnsy snzg TA15
[F25, 10 — — ns
TP S
S 10 — — ns
TA15 TTXP TXCK %N\ JE 1 [F 5, Tcy + 40 — — ns
ToHis B
A5, Rws—% | — — — | N = oM
nisi Vg RN (1, 8, 64, 256)
20 ns B
(Tey + 40)/N
S 20 — — ns
0S60 |Ft1 SOSC1/T1CK % s i ARG H DC — 50 kHz
(it ®E 1 TCS (T1CON<1>) ffi
TA20 TCKEXTMRL | AP TXCK I iz 9 2 5 I 2235 0.5 Tcy — [1.5Tcy| —
i palkndiny

¥ 1: Timerl BT AKE .
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% 23-23: TIMER2 $MHE B0 P B SR
FRMETAESAL: 3.0V £ 3.6V
25 et (BRAEFSNEERD
SCTASHE AR -40°C < TA<+85°C (V&%)
-40°C < TA<+125°C (¥ /B4
5
gjﬁg e R BME | HEME | BOKME | B4 %At
TB10 | TixH TxCK & f~ P | [F25, 0.5Tcy +20| — — ns | WAZIH A SHL
TG T i TB15
[F5, 10 — — ns
T A
TB11 TtxL TXCK KPR | [F]25, 0.5Tcy +20| — — ns | AZIH AR SHL
JoTRS Pt TB15
[F]24, 10 — — ns
i T A
TB15 TtxP TXCK % A\ J& #H EEZR Tcy +40 — — ns [N = T4l
oI BiiAs (1, 8, 64, 256)
[F2, Han ™ =3
s ibaw b KR :
20 ns B
(Tey + 40)/N
TB20 | TCKEXTMRL | MR8 TXCK B iids vy 2] 5 i 958336 0.5 Tey — |15Tey| —
2 IR ) SE B
% 23-24: TIMER3 43 B 8k i Fp B0k
FRYETAESAT: 3.0V E 3.6V
25 ek (BRIESSMEED
AT AR -40°C < TA< +85°C (T4
-40°C < TA<+125°C (¥JEZ)
5
%g w5 Rk B/ME WA | KM | AT > i
TC10 | TtxH TXCK =B IR | [P 05Tcy+20| — — ns | WAL L S
TC15
TC11 | TitxL TXCK &I ] | [R]28 05Tcy+20| — — ns | MAZGH A2 S5
TC15
TC15 |TxP TXCK %\ JH#1 EEZR Tcy +40 — — ns | N = T4l
TCTr Aigs (1, 8, 64, 256)
[F2, Bn ™ =3
s ibaw i HHECKAH::
20 ns 8%
(Tcy + 40)/N
TC20 | TCKEXTMRL | AR TXCK B 4 o 51 2 i 4 i 0.5 Tey — 1.5 —
Y2 IR PR HE Tey
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& 23-6: TIMERQ (QEI#55) #hERe i otk
| | |
QEB /! s& 7[IZ |
| | | l |
:<—TQ10—>! ~—TQ1 — : |
I
!< TQ15—>!<—TQ20—> I
I
POSCNT ><:
I
I
|
% 23-25: QE| LA SR 2N PSR
PRMETAESAt: 3.0V E 3.6V
o~ (ARSI ANERRD
SCTRAFHE TARR -40°C < TA<+85°C (TM&h)
40°C <TA<+125°C (¥ B4
¥ o o (1) )
ey i) ek BAME | BEUE | BRME | B4 %A%
TQ10 |TtQH TQCK wHLEITE | A7, Tey + 20 — ns | A A S5
Giia g ik TQ15
TQ11 |TtQL TQCK KL I a] | [F]25, Tey + 20 — ns | DA AL S
iRyt TQ15
TQ15 |TtQP TQCP %A J& i R4, 2*Tcy +40 — ns —
TP IS
TQ20 | TCKEXTMRL | AN TXCK i il 7 21 5 o) i 0.5 Tey 15Tey| — —
142 ) [P S I}
H 1 XESHOREE, B RZE K.
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& 23-7: BT (CAPX) B FEEeik
ICx

l«—IC10—> ' '=—IC11—! .

IC15

=y

i AESE S I 2341,

* 23-26: IR P ER

WETAERA: 3.0V = 3.6V
oy~ (BRAEF SN =D
AT T AR -40°C < TA<+85°C (Tlgh)
-40°C < TA<+125°C (¥ JEgh)
%
;ﬁg =2 e (1) B/ME B | Bfr %A
IC10 | TccL ICx S NAR TR | JET0 i s 0.5 Tcy +20 — ns
TR i g 10 — ns
IC11 TecH ICx f N Ry I ] | T i e 0.5 Tey +20 — ns
T g 10 — ns
IC15 | TccP ICx $ A A (Tey +40)/N — ns | N = T4
1. 48 16)
E 1 RESHOVERE, B4R RZNR.
& 23-8: Hb RS (OCx) BFFpdtk
OCx % : : Xk
Chiy 4 LA o Lo
PWM #2) OCM11—'! e OC10-»: |«
¥ AR S LR 2341,
* 23-27: Fnih LA P B R
T AELAE: 3.0V E 3.6V
oy~ (BAESSN =D
AT T AR -40°C < TA<+85°C  (Tlkgh)
-40°C <TA< +125°C (¥ JEZ)
Py
;ﬁﬁ =2 e (1) Bo/ME | BRME | BRME | 4T %A
OC10 |TccF OCx #iy tH '~ Rt ) — — — ns | .3 D032
OC11 |TeccR | OCx #ith b T — — — ns | &% D031

EO XESHOUEEE, A4 IREINA,
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& 23-9: i ELE IPWM AR e

- 0C20-

=

'«—— OC15—»

OCx : ><

I

% 23-28: fRj B HY A IPWM B I Bk

PETAESAE: 3.0V &= 3.6V

— (BRAERSERD)

AL e AR 40°C <TA<+85°C (TAIZ%)
40°C < TA<+125°C (¥ EZD)

Py

;ﬁg w5 e (1) B/ME | AU | BOKME | B4 %A
OC15 | TFD W NS PWM 1/O R4S — — 50 ns —

G

0C20 |TFrLT i e N\ e g ) 50 — — ns —

E 1 REESHONRE, EAE IR LK.
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& 23-10: E LI PWM ARt i e

_"_.

- MP30-

‘+—— MP20 —»

PWMx ! ><

& 23-11: E LIRS PWM AR B itk

MP11  MP10

> -— -
PWMx s At

ARSI 23-1.

=y

E:

% 23-29: HHLE ] PWM SR BBk

FRET RS 3.0V E 3.6V

N (BRIES S =YD

SCHRAF AR -40°C < TA<+85°C (TMkZ%)
-40°C < TA<+125°C (¥ JBZD)

%

;ﬁg w5 e () B/ME | WRME | BKME | AL #AF
MP10 | TFPWM PWM %t B 1) — — — ns | .24 D032
MP11 [ TRPWM | PWM % [ FFif i) — — — ns | i.Z4 D031

A5 A, 1) 1 )

MP30 | TFH B/ Nk g 50 — — ns

EO XESHOUEEE, A4 IRENNA,
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A 23-12: QEA/QEB #jA\FFE

QEA
(N /|

| <-—TQ30 —»

| "

| I

- TQ35 >

|
QEB 7]/‘ K ﬁ
€7 | |
-TQ41»> | l-TQ40»"

|
|

| |

| |
| | |
| | [ | | |
|<—TQ31|—>| '<_TQ§0_>!
| | |
| TQ35 >
|
|

% 23-30: IEAT ARG A P B K

T RS 3.0V = 3.6V
- (BTSN
SCRAF I TARIREE -40°C < TA<+85°C (T4
40°C < TA<+125°C (B
29
gﬁﬁ 5 e (1) wAME R | B | g %A
TQ30 TauL 1A 5 NG L~ I ] 6 Tcy — ns —
TQ31 TaQuH 1EAS SN (5 L A I T 6 Tcy — ns —
TQ35 TQUIN Q*HU)\H Hfﬂ 12 Tcy —_— ns —_—
TQ36 TQuP E@;m JE 1 3 Tey — ns —
TQ40 TQUFL | B g 2 TR A P A B ) 3*N*Tey — ns |N=1., 2. 4. 16.
32, 64. 128 fll 256
(FE3)
TQ41 TQUFH | -kt 25 VR ey L SP R F ) 3*N*Tey — ns |N=1. 2. 4. 16,
32, 64. 128 fll 256
(FE3)

W1 XESHOREE, (B4R RN .
2: BRAESANHEN, W) C A R BRI 3.3V FI 25°C A4F FIIME . XSS HUM TS, K
Z IR
3: N =R T IER S kA, 20 (dsPIC33F RIS HETM) FHFE15FE “IEXHD
RED (QED 7, iES L Microchip Mk T i #i (dsPIC33F RAINSHFM) &
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A 23-13:

QEI LR R 5k i etk

(

(

QEA

A

QEB

A

|

RG]
A
|

|
Q51—+ TQS0—= =
I
5Nl [
l |
——»| |le— TQ55
B R b : : rw
[
| | |
% 23-31: QE| &5| ki P ESR
PETAESALE: 3.0V & 3.6V
_— (BRIERSEED)
ik TR -40°C < TA<+85°C (T4
40°C < TA<+125°C (¥ B4
%
;ﬁg =2 e (1) BAME | BOKME | B4 %A
TQ50 |TqlL B UG I AU H ST A 1) 3*N*Tey | — ns |[N=1, 2. 4. 16. 32.
64. 128 #1256 (3 2)
TQ51 | TqiH B P8I A U v FLSP R I [ 3*N*Tcy — ns |N=1, 2. 4. 16. 32,
64. 128 #1256 (3 2)
TQS55 | Taidxr | 25| Bkl iR 247 B 58 53 67 i it 3Tey — ns —
I AREE D)
W1 REEBHOMRREE, B4R .
2;: Bon QEA FI QEB 55|k xd 552k Hod o T WIS B B B 7. RE R TIEM e (QEA#E

B QEB) MF. miEH, (QEAVEET QEB) AN FFty sbAHIR, (EZR 51kt YU th LA R B
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(CKP=1) . Y -

SDIx

& 23-14: SPIx #th R (CKE =0) st

SCKx
(CKP=0)

'
— - —> -

SP11 1 TSP10 SP21 SP20

: « ¥
SDOX X | MSb >< Bit14-;;----1 ;&L LSb
SP31 . SP30
. MSb#iA - Z5--1 LSb fi A

SP40 ' SP41:

'
'
—

W PR S W 2341,

x 23-32; SPIx £ (CKE=0) BPER

FUET/ESLA:: 3.0V = 3.6V
— (RIS SN D
AT T AR -40°C < TA<+85°C  (Tlkgh)
-40°C < TA<+125°C (¥ B2
7;}% AN
on | we w1 o | PHE | o | we Py
SP10 | TscL SCKx i H & HLF- o 1] Tcy/2 — — ns | W#E3
SP11 | TscH SCKx it i Ht I 1] Tcy/2 — — ns | WHE3
SP20 | TscF SCKx it~ B} ] — — — ns | W.Z% D032 iyt 4
SP21 | TscR SCKx it & Tt I ] — — — ns | .4 D031 FliE 4
SP30 |TdoF SDOx Hdifi T B ) — — — ns | W.Z% D032 iyt 4
SP31 |TdoR SDOx #4115 1] — — — ns | W% D031 FIEE 4
SP35 | TscH2doV, |7F SCKx ¥tz J5 SDOXx i — 6 20 ns —
TscL2doV | iy i A5 % A i)
SP40 | TdiV2scH, |SDIx i N5 SCKx A1 23 — — ns —
TdiV2scL | gt 7w a)
SP41 | TscH2diL, |SDIx %A 3] SCKx Ay 30 — — ns —
TscL2diL A ]

1 XESHOYREE, (A4 RETNK.
2: BRAESIANEEE, TN BB R EdEI O 3.3V Fl 25°C 44 T IIME.
3:  SCKx Mfm/PeJE AN 100 ns. Fltk, 34N 7 Az 1IN EPAS R S Ry
4: BUEFTA SPIx T LK 112045 50 pF.
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B 23-15: SPIx IR EMR (CKE =1) R/PHetE
_SP36_
SCKXx ! ' . .
(CKP =0) / \
SPAT AES=Te TSP sha0
SCKx
(CKP=1) :
' : SP35 — — —' e
! ! = sb20  sk21
: Lo «
SDOX % 'MSb X Bit14?2—----1 >< LSb /
SR e )
$P40 SP30.. SP31

SDIx

SP41

T LA S I 231,

% 23-33: SPIx i =R (CKE =1) KHFEEX
FRETAEE: 3.0V = 3.6V
F=H
AR Ji_%rjf%%ﬁ%fn » -40°C < TA<+85°C (kg
-40°C < TA<+125°C (¥ &%)
?;%éc Be i () B/ME ﬁ%ﬁ BAME | Hfr F s
SP10 | TsclL SCKx 4 I HL I ] Tev2 | — — ns | M3
SP11 | TscH SCKx % th i 1 i 1] Tcv/2 — — ns | JL#E3
SP20 | TscF SCKx ffih FE#INTi] — — - ns_ | W24 D032 vk 4
SP21 | TscR SCKx it T 7] — — - ns | W24 D031 Ak 4
SP30 | TdoF SDOx it th FHe 1] — — — ns | W24 D032 FlE 4
SP31 | TdoR SDOx ¥esfifits F T[] — — - ns | WZH D031 vk 4
SP35 | TscH2doV, |7t SCKx i#t2 Ji SDOx %1 — 6 20 ns —
TscL2doV | $ikn A 2 i) I 1)
SP36 | TdoV2sc, |SDOx Ht H g r I H I 30 — - ns -
TdoV2scL | —A~ SCKx 117 i [i]
SP40 | TdiV2scH, |SDIx %dfi%ii A3 SCKx 1%y 23 — — ns -
TdivascL | [zl
SP41 | TscH2diL, |SDIx ¥dki A% SCKx i3y 30 — — ns -
TscL2dilL | [ f5dkimt )
E 1 XESHONRREE, (HAER RN .
2 BRAESAEL, ARG REh R 3.3V A1 25°C 4 R
3:  SCKx MM I 100 nso AR P74 1) B o35 S T
4: {BOERTH SPIx 51 LM 4143% % 50 pF.

L
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& 23-16: SPIx #H MR, (CKE =0) BHFesedE
SSx N « /L
! SP50 - 2 | SP52
SCKx ' ; ' % !
(CKP=0) %j—\t
: ' SP71 ' : SP70 SIP;73 SIP:72
(CKP=1) ; \ ! . .
: : P72 SPT3
7 ) .
SDOx X Bit 14 Y -1 >< LSb 7(
. )) -
5P51
SDIx E— -1 >—< LSb A }
T ERAIEES WA 23-1,
x 23-34: SPIx Btk \MER, (CKE =0) WFER
T AELAE: 3.0V E 3.6V
— (A4 ED
AT TARRSE -40°C <TA<+85°C (&)
-40°C < TA<+125°C (¥ R4
= o
oK e B ) g | PHH | oo | e s
SP70 | TscL SCKx iy A% H - 1 ] 30 — — ns
SP71 | TscH SCKx i A\ i H i 7] 30 — — | ns
SP72 | TscF SCKx it N B ] — 10 25 ns | JE3
SP73 |TscR SCKx #i A\ _F T 1] — 10 25 ns | W3
SP30 |TdoF SDOx H it T Bt fa) — — — ns | &% D032 F1yE 3
SP31 | TdoR SDOx #4115 1] — — — ns | W% D031 fiyE 3
SP35 | TscH2doV, |7 SCKx il¥2 J5 SDOx %t — — 30 ns —
TscL2doV | A &k s 1]
SP40 | Tdiv2scH, |SDIx ki A2 SCKx 111 20 — — ns —
TdiV2scL |zt 7 msf )
SP41 | TscH2diL, |SDIx %4 A3 SCKx 20 — — ns —
TscL2diL | f45m) )
SP50 |TsslL2scH, |SSx{ % SCKx Tk SCKx #iA 1 120 — — ns —
TssL2scL | Irf[E]
SP51 | TssH2doZ |SSx T %ISDOX i H wiBHAs 1 i ] 10 — 50 ns | W3
SP52 | TscH2ssH | SCKx iVt /5 SSx Akl | 1.5 Tey +40| — — ns —
TscL2ssH
H 1 XESEOREE, B RZE K.
2: RAESIANEN], ) M TME” AL BRI N 5V R 25°C 444E T A .
3. BUEFTH SPIx 5L 61734k 50 pF.
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& 23-17: SPIx B MER, (CKE = 1) etk
_ \ SP6Q ;
SSx : X (C /L
D agen ! ” ~sps”
. SP50 .
SCKx
(CKP=0)
~SP71 . TSP70 ! “sP73 sPi2
SCKXx
(CKP=1)
SDOx
o SP30, SP31
. (
L .SP41 \—g
SP4D :
E: REAIEES I 2341,
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x 23-35: SPIx Btk MR, (CKE = 1) WFEK
PETAERA: 3.0V £ 3.6V
— (BRAEF SN =D
SRl s TARRSE -40°C < TA<+85°C (Tkg)
-40°C < TA<+125°C (¥ JEgh)
29
25w B ) v | PBE | moce | we o
SP70  |TscL SCKx it N HL -} [ 30 — — ns —
SP71 | TscH SCKx Hii\ it 1 I ] 30 — — ns —
SP72  |TscF SCKx #iy A\ [} ] — 10 25 ns |W¥E3
SP73 |TscR SCKx i A\_FT1 k) — 10 25 ns (3
SP30 |TdoF SDOXx Hdi% T~ B[] — — — ns | &% D032 FiyE 3
SP31 |TdoR SDOx #i i i th b i) — — — ns | iL=% D031 FiyE 3
SP35 |TscH2doV, |{F SCKx if1& 2 J& SDOx i — — 30 ns —
TscL2doV | i R i ik ]
SP40  |TdiV2scH, |SDIx %4 A 3 SCKx Ay 20 — — ns —
TdiV2scL |7 i)
SP41  |TscH2diL, |SDIx %4 A3 SCKx v 20 — — ns —
TscL2diL |45 i) i
SP50  |TssL2scH, |SSx | % SCKx | mk SCKx T#i A 120 — — ns —
TssL2scL | [N a]
SP51 |TssH2doZ |SSx T %I SDOX ffi H i BH A [ s 10 — 50 ns |WiE4
[a]
SP52 |TscH2ssH |SCKx iy /5 SSx T 4kmtia) (1.5 Tey +40| — — ns —
TscL2ssH
SP60 |TssL2doV |{r SSx ih¥s J5 SDOx % i — — 50 ns —
A R I )
W1 XEEBYOMEEE, (B4R
2: BRAESANAERE, N CABE 7 R BRI 3.3V Rl 25°C £F T IR
3. SCKx [/ NTErE I, 100 ns. ERIR R 7728 IS B 36 R AR a
4: BUEFTA SPIx 51 Wi 513834k 50 pF.
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K] 23-18: 12Cx B &AL [ b PRt (AR

SCLx

JA 3l Eals
#*AE HxAE

i FESRRE S LK 2341,

& 23-19: 12Cx MEBERN PR (RO
|!\/|20—>: :,4— E<_|M11 — . —>: :.4— IM21
'« IM10 —» X
SCLx ) )'/,/:
—— M — ' IM26 e o o
C— IM10 -— I - |M25 —|M33 <+— !
SDAX : ; ! ' —— - - - - - : I
A ./ X /N
— M40 ~— — M40 — - IM45 —
SDAX v
ot |

e PRSI 23-1.
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% 23-36: 12Cx B &BERNPER  (EHFD
FETAESAE: 3.0V E 3.6V
23 B
SETAFIE gﬁrﬂf@%ﬁ%ﬁ & -40°C<TA<+85°C (TMk&)
-40°C<TA< +125°C (F R4
°% | e Kb BAMEOD | Bk | s Rl
IM10 | TLO:sCL | I £ Fe I I7] | 100 kHz #5X, | Tcy/2 (BRG + 1) — us —
400 kHz #i:t | Tcy/2 (BRG + 1) — us _
1 MHz izt @) | Tcv/2 (BRG + 1) — us —
IM11 | THI:SCL | I b B FINFIA] | 100 kHz #5, | Tey/2 (BRG + 1) — us —
400 kHz £z | TcY/2 (BRG +1) — us —
1 MHz st ) | Tcv/2 (BRG + 1) — us —
IM20 | TF:sCL | SDAx fll SCLx | 100 kHz ik, — 300 ns | CefHMELE 10 &
B ] 400 kHz kit 20 +0.1CB 300 ns |400pF 2l
1 MHz izt () — 100 ns
IM21 | TR:SCL | SDAx fil SCLx | 100 kHz # st — 1000 ns | CsfHMESE 10 &
L TH ] 400 kHz kit 20 +0.1CB 300 ns |400pF 2l
1 MHz izt () — 300 ns
IM25 TSU:DAT ;&:ﬁiﬁﬁ)\ 100 kHz 1‘%;& 250 —_ ns —_
7 I A 400 kHz kit 100 — ns
1 MHz izt () 40 — ns
IM26 THD:DAT ;&:ﬁiﬁﬁ)\ 100 kHz 1‘%;& 0 —_ us —_
PREFIT ] 400 kHz fist 0 0.9 us
1 MHz izt () 0.2 — us
IM30 | Tsu:sTA | j5 84 fF 100 kHz 5 | Tcv/2 (BRG +1) — IR RVESTE % -VEEIUE JERIIPS
LI (] 400 kHz 5% | Tcv/2 (BRG + 1) — us
1 MHz izt ) | Tcv/2 (BRG + 1) — us
IM31 | THD:STA | J5 84 F 100 kHz #: | Tcy/2 (BRG +1) — us  EANEWE S A
i H5I 1 400 kHz it | T2 (BRG+1) | — | us | Wbk
1 MHz #3%, @ | Tcv/2 (BRG + 1) — us
IM33 | TSU:STO | {2} 444 100 kHz fEst Tcy/2 (BRG + 1) — us —
LI (] 400 kHz 5% | Tcv/2 (BRG + 1) — us
1 MHz st ) | Tcv/2 (BRG + 1) — us
IM34 | THD:STO | {2 |- 4 100 kHz #:{ | Tcv/2 (BRG + 1) — ns —
e i) 400 kHz s | Tcv/2 (BRG +1) — ns
1 MHz #izt @) | Tcv/2 (BRG + 1) — ns
IM40 | TAAISCL | [IRH4hilvs 8% | 100 kHz At — 3500 ns —
HAZLINT 400 kHZ At — 1000 ns —
1 MHz izt () — 400 ns —
IM45 | TBF:SDA | & 2k 7 K] ) [i1) 100 kHz 54 4.7 — us | TR B —ASH AL T
400 kHz #iz{ 1.3 — us rj%%z/fﬁﬁ{ﬁ% PRI F I
1 MHz kit @ 05 — us |1
IM50  |Cs B SR — 400 pF —
¥ 1: BRG W IPC Wi R RESMNME. 3 W. (dsPIC33F RAIZETN) 192 “12C™”, iH3 I

Microchip M T @& (dsPIC33F &AL T &5,
2: P 12Cx SIS IR 10 pF - (AOFF 1 MHZ #8:0)
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& 23-20: 12Cx B R)azIAL [ = EAL A FeREtE OMERD

SCLx

& 23-21: 12Cx BE&BIEM PR (AED

[SZO——J';— . IS X e 1521

SCLx

5 N/ X B S N
ﬁ 1840 ——. - 1545 —>
Bt X o
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% 23-37: 12Cx B &BERNFER D
FRETAESRAF: 3.0V & 3.6V
2 B
AR gﬁ?l%ﬁﬂﬁ » -40°C < TA<+85°C (L&)
-40°C < TA<+125°C (¥ B4
2% | 5 e BAME | BKME| B4 %1%
IS10 | TLO:SCL | W4 H Pt ] | 100 kHz £t 4.7 — us fﬂ%ﬁﬂ’m@i%ﬁ%ﬁ&? 1.5
V4
400 kHz X 1.3 - us | BF TARSEARLT 10
MHz
1 MHz ik ) 05 — | s —
IS11 | THissCL | ey HSFIFTR] | 100 kHZ A 4.0 — us ﬁﬁﬂ’ﬁ%ﬁ%ﬁ%&? 1.5
z
400 kHz X 0.6 - us | BF TARSEARLT 10
MHz
1 MHz it () 0.5 — us —
1S20 TF:sCL |SDAx 1 SCLx | 100 kHz #5izt, — 300 ns | Ce {HHESE 10 & 400 pF
BB 400 kHz izt 20+0.1Cs | 300 ns |2
1 MHz izt (1) — 100 ns
1S21 TR:SCL |SDAx #1SCLx | 100 kHz =, — 1000 | ns |CeHMEfE 10 £ 400 pF
L Th R 400 kHz 5% | 20+0.1CB | 300 ns | ZIf
1 MHz izt (1) — 300 ns
1S25 TSU:DAT | e A 100 kHz ##, 250 — ns —
AT I ] 400 kHz Fit 100 — ns
1 MHz izt (1) 100 — ns
1S26 THD:DAT | $(4 # A 100 kHz #iz{ 0 — us —
PRI A] 400 kHz izt 0 0.9 us
1 MHz it ) 0 03 | us
IS30 | TSU:STA | fizh4ctt 100 kHz #3{ 4.7 — us S ESE B
LI ) 400 kHz iz 0.6 — | s
1 MHz #ist () 0.25 — us
1S31 THD:STA | JH 8l 41 100 kHz fixt 4.0 — MS XA A G P A S AN I e
DREFIN [R] 400 kHz #it 0.6 — us | Bk
1 MHz izt ) 0.25 — us
I1S33 TSU:STO | {2 1| &A1 100 kHz ##, 4.7 — us —
AT I) 400 kHz fist 06 — | bs
1 MHz it ) 0.6 — us
1S34 THD:ST | {2 1| &4 100 kHz #&, 4000 — ns —
o PRI [i) 400 kHz izt 600 — ns
1 MHz £zt (1) 250 — ns
1S40 | TAA'SCL | [ afils#l4 | 100 kHz Hizt 0 3500 | ns —
H A IS ) 400 kHz izt 0 1000 ns
1 MHz £zt (1) 0 350 ns
IS45 | TBF:SDA | i £k A i i) 100 kHz 3k 4.7 — Us | ER B —ANE AR AT
400 kHz 5t 1.3 — us DAL 25 PR R I (]
1 MHz st ) 0.5 — us
IS50 |CBs BRI — 400 | pF —

e 1:

AT 12Cx GRS KRS LA 10 pF o (B0 T 1 MHZ 220 S
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* 23-38: ADC BiHINE
PR TAESAF: 3.0V 2 3.6V
, (BRIES SR
BT g TAEEE -40°C < TA< +85°C (Mg
-40°C < TA<+125°C (¥4
5 o
grE s R BME |HEBME| BRE | B4 At
A AE IR
ADO1 |AVDD P Y5 VDD VoD - 0.3 — VoD + 0.3 Vv
F13.0 iy F1 3.6 1 -
KA BME
AD02 |AVss PP Vss Vss-0.3 — Vss +0.3 Vv —
SERN
ADO5 |VREFH |&:3HJE &P AVsSs +2.7| — AVDD Voo E1
ADO05a 3.0 — 3.6 V | VREFH = AVDD
VREFL = AVSS =0
ADO6 |VREFL |3 H K AVss — |AVDD-2.7| V | W¥1
ADO6a 0 — 0 V | VREFH = AVDD
VREFL = AVsS =0
ADO7 |VREF Al SR 2.7 — 3.6 V | VREF = VREFH - VREFL
ADO08 | IREF FHYTE Y #E 400 550 uA | ADC I ¢
— 10 MA | ADC ]
(LI
AD12 | VINH N LR SR VINH VINL — VREFH Vo | R R TR FERMR RS
EO0. 1. 2413 (CHO-
CH3), IF#iA
AD13 | VINL i N HL R YE L VINL VREFL — JAVSS+ 1V | V| ZH R T SRR AR T
EO0. 1. 2413 (CHO-
CH3), fifA
AD17 |RIN FER A AT 5 I I HERE R Bt — — 200 © |10 {7 ADC
— — 200 Q |12 {7 ADC
1 XESHOR SRR, B =i AR M.
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7% 23-39: ADC B (12 Argiz)
PRfETAESLAF: 3.0V £ 3.6V
Y H
AR J(i%rif%%ﬁ%ﬁﬂ) -40°C < TA< +85°C (kg
-40°C < TA<+125°C (¥4
%ﬁ =]
g Giie) Fetk B/ME | BB | BKME | B4 ® Jis
ADC KB (12 i) ——WERHSMB VREF+/VREF-
AD20a |Nr Iy 12 N4 A
AD21a |INL ARG R -2 — +2 LSb |VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 3.6V
AD22a |DNL oy AR i 2= >-1 — <1 LSb | VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 3.6V
AD23a |GERR 18 25 5 1.25 1.5 3 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.6V
AD24a |EOFF iR 2= 1.25 1.52 2 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.6V
AD25a |— R — — — — | R
ADC B (12 fEx0) ——WERH A #B VREF+/VREF-
AD20a |Nr S 12 AL i
AD21a |INL BUr e E iR 2 -2 — +2 LSb |VINL=AVSs =0V, AVDD = 3.6V
AD22a |DNL N AR 2 >-1 — <1 LSb |VINL=AVss =0V, AVDD = 3.6V
AD23a |GERR 125 0 o 2 3 7 LSb |VINL=AVss =0V, AVDD = 3.6V
AD24a | EOFF N 2 3 5 LSb |VINL=AVSs =0V, AVDD = 3.6V
AD25a |— BRI — — — —  [RE
;AR (12 )
AD30a |THD B kL 77 -69 -61 dB —
AD31a |SINAD | {38 LIk 2L 59 63 64 dB —
AD32a |SFDR | JEZusizhZ it 63 72 74 dB —
AD33a |FNYQ YN — — 250 | kHz —
AD34a [ENOB | 2fr %k 10.95 | 11.1 — fr —
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dsPIC33FJ32MC202/204 #! dsPIC33FJ16MC304

% 23-40: ADC BHIRTE (10 ArpEz)

PRfETAES&AF: 3.0V 2 3.6V
> B
BT é%ri?ﬁﬂﬁﬂ) 40°C < TA< +85°C (Lk4)
-40°C < TAS+125°C (§JEZ%)
?ﬁ =
g Giie) R B/ME | #BUE | B | AL ® Jis
ADC R (10 A=) ——JERFSMB VREF+/VREF-
AD20b |Nr I 10 MEHRAL L
AD21b |INL P e i 22 -1.5 — +15 | LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V
AD22b |DNL A ARt 22 >-1 — <1 LSb | VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.6V
AD23b | GERR 9 25 5L 1 3 6 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V
AD24b | EOFF KR ZE 1 2 5 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.6V
AD25b |— FRTE — — — — [ fRIE
ADC [ (10 Ar#s) —WERH AH VREF+/VREF-
AD20b | Nr SRR 10 MR AL [
AD21b | INL B gtk 2z -1 — +1 LSb |VINL = AVss =0V, AVDD = 3.6V
AD22b |DNL WA AE L kiR 2= >-1 — <1 LSb |VINL=AVss =0V, AVDD = 3.6V
AD23b |GERR 2545 5 1 5 6 LSb |VINL = AVss =0V, AVDD = 3.6V
AD24b |EOFF KR ZE 1 2 3 LSb |VINL = AVss =0V, AVDD = 3.6V
AD25b |— PRI — — — — | fRIE
AR (10 AAER)
AD30b |THD S e B — -64 -67 dB —
AD31b | SINAD (SME LA B — 57 58 dB —
AD32b |SFDR Qe — 60 62 dB —
AD33b |FNYQ NS5 v — — 550 kHz —
AD34b |ENOB A E 9.1 9.7 9.8 fr —
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& 23-22: ADC ¥ (12 piiER) K EfedE
(ASAM =0, SSRC<2:0>=000)
ADSO ! X ! v ! ! ! ! ! !
ADCLKmru—u—u—u—u—m m—u—u—u—u—u—u—l_ﬂ_ﬂ_m—u—l
yw 1 SAMPX I HE SAMP)( !
SAMP4,—| I
AD61—> '4—
l AD60———; -~
- TSAMP i+ . . . ADS5
DONE ! ! Lo ' ' X X ' ' ' ' X ' ' ' L
AD1IF l l L iy
o O ®@® 6 ® @ ®
@ - %I 1 AD1CON.SAMP LU &R A« ® - HeHebit 11,
@ - KHATERR L JE IR 5l TSAMP 7E ®) — H 4 bit 10,
(dsPIC33F £35IZ% T} (5 28 & V.
“7R# DMA [ 10/12 £z ADC” 11347 A+ 44 . @ - #Hhbit 1.
® - AFii % AD1CON.SAMP LU &yt . — el bit 0.
@ — REEER, Helod s 3. © - HadR—4 Tap.

* 23-41: ADC ## (12 AR B FER

PRETAESA: 3.0V E 3.6V
— (BAESSMED
SHAFE T A -40°C < TA<+85°C (TMhg0)
-40°C < TA<+125°C  (F 40
%
;ﬁg i) R BAME | AME | BAME | AT %A
RS
AD50 |TAD ADC I 117.6 — — ns
AD51 |tRC ADC Wk RC % 23 i34 — 250 — ns
B E
AD55 [tCONV  |#EHuIrf ] — |14TaD| — ns
AD56 |FcNv |k — — 500 | Ksps
ADS57 |TSAMP | SEFERY [a] 3 TAD — — —
NS
ADBO 11PCS | ISRk 2 U8 BT S i ) @) — |1ome] — | & [REFASRIME
AD61 |tPss MERFERL (SAMP) ‘& 1 #RA%)3 | 05TAD | —  |1.5TAD| — —
Bt i) @)
AD62 |tcss BRGNP RZ) (ASAM=1)| — |05TaD| — — —
f it i) ()
AD63  |toPU M ADC %] ADC JF/H, HITH 1 — 5 us —
SERA G ) )

¥ 1 BUVRAE AR LR, IIGT 10 kHz M el il g sem ge tE vk e, JUIL R AR IRE R m v
2: XEESHOVREEE, (A4 RGN,
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& 23-23: ADC ## (10 AR I FPhetE:
(CHPS<1:0> =01, SIMSAM =0, ASAM=0, SSRC<2:0>=000)
AD50
AocLk_ [ L L L L L L L L L L L L L LT L LT
PUT FASAMP X THESAMP X 1 . .
SAMP e
I T N
.  ADB0 ——>  -—— ) ! ' '
! . TSAMP i ADSE— mie . ADBE— e
DONE i i S P S T T
ADIF l l ZZZZ'ZZZ'ZZZZZZZZZ'I—
o O @® 6 G @ ® ® @
@ - W5 1 AD1CON.SAMP LLJH ZRF . @) - H#bit 9.
@ - REEAEBE A 25 R 5 . TsAmP 75 ® - H:# bit 8.
(dsPIC33F R4 Z% T (138 28 & L
“ZR% DMA [t 10112 iz ADC” |47 A 44 . @ - #Hbit 0.
B - #1Fii % AD1CON.SAMP L) JH 4 #t. — LS — > TAD.
@ — RHEEH, Had RR3h.
& 23-24: ADC ###: (10 A=) BHF4EE (CHPS<1:0>=01, SIMSAM =0, ASAM=1,
SSRC<2:0>=111, SAMC<4:0>=00001)
AD50
|- . . . . . . Lo . . , . .o :
ADCLK wmﬂmwﬂw
% 1 apon - S B R R—— :
S S S S |
. TsAMP _ . .« 4 AD55 1+ 1 o+« ADSSr o+ 1o TsaMP ' AD55
: ' '4'—°—°—°—‘—>:<——>:<—
AD1IF . ! S
— - |
oone BRI 2 R A s
® O ® ® ®®06 6 ® ®
@ - %17 1 ADICON.ADON, ff AD JF#i TfE. ® - Heibit 0,
@ - REEALTCR W2 J5 5 8. TSAMP £ ©® - HeArg K —A TaD.
(DSPIC33F #4515 TF ) (155 28 &
“ZR#% DMA ] 10/12 iz ADC” AT/ %5. @ - THi ANl e
@ - HHebito.

— ST SAMC<4:0> Jii
@ - ¥ it 8.
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% 23-42: ADC ##: (10 iAE) BFESR
PRET AR 3.0V = 3.6V
_— (BRAER S EHD
SLHAFE TAEELE -40°C <TA<+85°C (LMk&0)
-40°C <TA<+125°C (¥ B4
%
2% ws Kt moe | MHE | mom | s
RS
AD50 |TAD ADC % 76 — — ns
AD51 |tRC ADC M5 RC #= % 22 — 250 — ns
HBoRE
AD55 |tCONV | %4l ] — |12Tap| — —
AD56 |FCNV |7t — — 1.1 Msps
ADS7 | TSAMP | SZAER ] 2 TAD — — —
MEFESE
AD60 |trcs MR A 316 e R4k it 1) (1) — [1.0TaD| — — | RIEF A shE iR
AD61 |tPss MRFER, (SAMP) 1 #RFE)3 | 0.5 TAD 1.5TaD | — —
g ey (1)
AD62 |tcss  |HHsiREIRFE ) (ASAM=1) | — |0.5TaD| — — —
frymf i) (1)
ADB3 |tDPU |\ ADC %] ADC JF i, A 1 — 5 us —
SERI LI 1] ()
w1 RESHOVRFEE, (HA RN,
2:  [PARFFE AR, FIET 10 kHz e R fe g mgk i ge, JCHARR SR N
DS70283B_CN 4 274 1i{ olp © 2007 Microchip Technology Inc.
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240 HERBR

241
28 5|4

HEIFIRER

SPDIP

D O

XXXXXKXXKXXKXXXXX
XXXXXKXXKXXKXX XXX

AR\ YYWWNNN

28 5|ji soIC

O

XXXXXKXXKKXKXXKXXXXX
XXXXXXXKKX XXX XXX XXXX
XXXXXXXXXX XXX XXXXXXX

AR\ YYWWNNN

28 5| QFN

e\

el

> O

dsPIC33FJ32MC
202-E/SP(e3)

R\ 0730235

O

2N

dsPIC33FJ32MC
202-E/SO (e3)

R\ 0730235

Nl

e\

XXXXXXXX 33FJ32MC
XXXXXXXX 202EML €3
YYWWNNNO 0730235
44 5| QFN il
) $.9.9.9.9.9.9.9.¢.4 dsPIC33FJ32
) $.9.9.9.9.9.9.9.¢.4 MC204-E/ML
) $.9.9.9.9.9.9.9.¢.4 0730235
YYWWNNN
44 5| TQFP il
MiCROCHIP MicCRoOCHIP
XXXXXXXXXX dsPIC33FJ
XXXXXXXXXX 32MC204
XOXXXXXXXXX -E/PT@E3
O YYWWNNN O 0730235
B XX.. X BIUER
Y SEMRIE CH PTG — BT
YY SEMMRIE CH P R dJa W A B0
Ww B 1 A1 B2 “017)
NNN LRI HET B A
€3  %# (Matte Tin, Sn) [ JEDEC Tkt
* A TS, JEDEC THhRE (3D b FIbFrEr R s st 1.
- Microchip JG2sF4w 5 N B CTFAE R — 4T W 58 3 bniE, BdidThr . RIS BRI R %/ (5
BT/
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242 HEFAER
2875 | 7 R B XA B Adi U2 (SP) ——300 mil 3= /4 [SPDIP]
| W ot 917 2 http://www.microchip.com/packaging £r & Microchip £ 2 i i .

A e W e W e N e O e S e B e Y i Y e W e W e B

11

/
IR =z

N g

T oJ o7 o o L7 G G 0 O 07 O
3

- D -

il
oy L

i ¥l

RobsH| B ] EE [ B
EIES N 28
LS e 100 BSC
TEHEI TR A - - 200
IR R T A2 120 135 .150
YL T8 2 T Al 015 - -
EENE IT‘*‘ E .290 .310 .335
SRR 0 E1 .240 .285 .295
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