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MR 2 TE% ﬁ% ’ AN2/SS1/CN4/RB2
TR ik B iE I AN3/INDX/CN5/RB3
(12 KB) <] AN4/QEA/NICTICNG/RBA4
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¥4l EEPROM
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! 16x16 PORTC
ey LW A7 s
e @ @
PR 6 /16
el
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el ER=s I F 72 1) |t EF-}T:
osc1 ey
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ICLK g KD iR e 45 ﬁ D:D <=[X] EMUD2/0C2/IC2/INT2/RD1
X POR/BOR ALUS16> PORTD
X . =X
MCLR e 16 16
MR ey i
[N i 5
TL then] 75 ™
10 £z ADC ﬁfﬁ;’; éléfﬁ °c PWM1L/REO
=] PWM1H/RE1
ﬁ} {} {} {} <] PWM2L/RE2
— PWM2H/RE3
{} {} 4} @ @ PWM3L/RE4
PWMS3H/RE5
SPI1 i QEI HBLE UART1 FLTA/INTO/SCK1/OCFA/RE8
PWM PORTE
[N D] ::% PGC/EMUC/U1RX/SDI1/SDA/RF2
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A 1-1 XFERAEIN 1O 5 Ve B A 1 5 A 52 D g

17T SR . w5 R A 2R fE.

BV &=L

I, AR BEASEER 1 Sy e 2SR AT 58 i A 115 A e s

o
*1-1: 2| 1/0 #iR
‘ )l ZhR .
52 300 S0 ik
ANO-AN5 I Analog | A\ HIE .
AVDD P P RN I E B o Tl ] R 38 DA S0 %5 | A
AVss P P BRI 5 H3h , ATA0] I () 3 A 2B 1% 5 LI
CLKI I ST/ICMOS |#MEBISH BRI N . S &5 OSCL 5| HITh e A Tk
CLKO 6] — Wy es bRt . ERIRHAT, SRR FAEERES . £ RC M EC#HKT, o
PN CLKO. RJEL OSC2 5 I REAT B
CNO-CN7 I ST BN HLP AR AGIE SN o
AL I AR R B T N PSS .
EMUD 110 ST ICD FfFiEEEIRmA / Fl 5.
EMUC 110 ST ICD FiEfFEIE N B / o1,
EMUD1 110 ST ICD 28 i FmiE A / WS,
EMUC1 110 ST ICD 58 —il{=iEE e / fr g
EMUD2 110 ST ICD % =il s A / Sk 5,
EMUC2 110 ST ICD 5 =il {5 G e AN / fr 5 .
EMUD3 110 ST ICD 25 VUid (M iE A N / S 5
EMUC3 110 ST ICD 58 DYl {5 @ i ehdm N / #r i 51E.
IC1, IC2, IC7, I ST filifes N . dsPIC30F2010 HA 4 MifiteAN . SRS AT 0%
ICc8 Fr 55 2 28— 31
INDX I ST IEAC Yt 28 2 5 | KN o
QEA I ST 1E QEI #X T oM IEA Sl af A AHHN
PNy SV NS 1 el 2 ST A M E L TN
QEB [ ST # QEI 3 F R IEAC Gt 4 B AHHI A o
76 58 I 2R N Al B e I B AN B/ T TR SN
INTO I ST AT O
INT1 I ST AR KT 1
INT2 I ST AR KT 2
FLTA I ST PWM ik A Fi A\
PWM1L o) — PWM1 i i LY
PWM1H o) — PWML1 ik 4
PWM2L o) — PWM2 i i i
PWM2H 0 — PWM2 =i i
PWM3L 6] — PWM3 i i i H
PWM3H 0 — PWM3 =i
MCLR 1P ST FEAFNKGRFE RN o AT | A T B g A A i N i
OCFA I ST Lo AN GFTHREE 1. 2. 3A/14) .,
0OC1-0C2 o) — s o
osc1 | ST/ICMOS | % iR . 4iCE A RC #I, 4 ST ZEmbgs; 524 CMOS.
0SC2 110 — P as iRt o AP, SR RIREOEIRSS . & RC F1EC B,
ATEFEAE R CLKO,
B CMOS =CMOS itz N st Analog = HEMHA
ST =CMOS W PRI Z ik a4 O = HirH
I =N P = H
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#£1-1: S 1/O #iiR (&)
< )l ZhR \
52 300 S0 ik
PGD 110 ST TELR B ATRTE (ICSP™) RN / Wit ol .
PGC I ST FELL AT SRR IR Bha N5 B
RBO-RB5 I/O ST PORTB X[ I/O [,
RC13-RC14 11O ST PORTC XA 1/O I,
RDO-RD1 11O ST PORTD J XA /O M,
REO-RES, 110 ST PORTE X[ I/O [,
RE8
RF2, RF3 110 ST PORTF J XU 1/O H.
SCK1 /0 ST [SPILKJIRD B ATI BRI / it
sDI1 I ST SPI1 kAN .
SDO1 6] — SPI1 Zdikn i .
ss1 I ST SPI1 [ B,
SCL 110 ST HIT 12C™ [ [l 84T I e N / St
SDA 110 ST HIT12C (a5 AT SN / it
SOSCO o) — 32 kHz (& Sh#E dPebn i .
SOSCI I ST/ICMOS |32 kHz fRIEM RN . BLE A RC Bixlit, h ST ZZahds; &0 CMOS.
T1CK I ST Timerl ZM5BERE AN o
T2CK I ST Timer2 AR HIN o
U1RX I ST UART1 .
U1TX o) — UART1 %Ki%.
U1ARX I ST UARTL £ A4 .
U1ATX 0 — UARTL % I &i%.
VDD P — IR BN 1/O B I IE PRk
Vss P — B I 11O 5| IS 1,
VREF+ I Analog | B E L GEALED fiA.
VREF- I Analog |#RISEEIE (RHEJE) fiA.
B CMOS =CMOS 3t 7% A\ 5l Analog = U4 A
ST =CMOS W PR Z il R a4 O = HirH
I =N P = HLJH
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2.0 CPU ZE#MLZR

VE: AEIRTN RS T dsPIC30F 414 HIThfE,
{ER AN AT W AR T AN B 2 2% F 0k
. I CPU. At 747 2% Ui I A1 — Mt A 1F
DRI Z(E R, 5SS (dsPIC30F #415%
FM) (DS7T0046E_CN) . K aef:45 45 F 2
RRELER, 120 (16 i MCU Rl DSC #2

P& T (DS7T0157E_CN) .

21  PEsid

WIHITE S TN 24 1. FEIviHEEs (PCY 23
Bi, HEBRARAL (LSh) HZ&N 0 (W 3.1 “f&
FFHUEEZEIE]” ), Er AR (MSb) #EIE 5 AR P
AT A B 2, HELe L FFR A BRI, Rk, PC RS S
Hhi Ko AM F84 IR PRl AF A ¥E 4 T
Tk Bh ekt & . {6 DO il REPEAT 54, Sk
TR EE BRI A IR PR B 4544, T DOFI REPEAT
TX P 25482 TEATART I 0 m e v 8
TAEZF A A5 FE A 1 16 /> 16 Srap fFas L, B2 748
YRR E . Mk B RS A A g . — N AR R AT AR
(W15) FIAE A I B A R A AR Fia 4 o
Hdm s i) 64KB (32K ), i/ pisk, A X i
Y BAEATAE W o BT AEEAT 25 B RO bl A 2 B
JG (Address Generation Unit, AGU) . KZ %454 H
I X AAAE ] AGU B THAE, IXFEXTAMN N 5 Bds
A [H) R RS — 1. Fe— R (MAC) EXEERAE
¥ DSP 454, it X Y (1) AGU 3HTH:ME, X%
P bl 2= B o ANy (LS 3.2 7 “HdE k=
7)o X FY B il S Ak gs thmoe, HPA
Re e, FANEIE 7 H 2 AE T, K2 EHR4
AT DLAEEOE AR B R AT Sk
X F ARG AR A6 2 I P B, A BRI
o BURAEAE S 0] (K7 32 KB ] LAWLS 1R 325 [al 1)
Iy CH AR W S nr LA AT
16K )P 3, 5k 8 4 (AR P A [a) a] A T
( Program Space Visibility Page, PSVPAG) #F
(T2 58 Mo IEAFIHTAT 5 2 HBRESAT B A7
(W) BRFEAT IR AT S 0], ARAF I E— AN )
J. s, ERXA T, HEFIEAN R4
I 16 17,

o AHMEAT CAESfAds, MR KRGS, WLl
R (] N ) 32K 7 BUEAT 2 ML (A L. R

BRI G52 RENS HIRAF I — MR T4 24
iz

XOMUY Huhlk = (6] 40 S RFJE TR R G X CBESHIED
BRI 2L H (1952 ZH Bk DSP AR ITH .

X AGU 3 SZHFR H A R ik 2647 07 [ 8 -k, T
B -2 FRT §53k, XM Ak T 4\ e St )
B RTINSO SRR E R, S 58

407 “HibRAEREAT” .

WS CEEREED Fhk. A Sk, SZEDES
by fERGREB T AL, AR ERE T FaERNEET
k. FAERS AL B S0k UL AT N SRR B S AR . $R
A 5510 5E SIS MR CA DR, X B T ThRETR K
WFRZHIRS, WL AR 4RSI A ST £
CERFE T H) A s, TR fESs OB
BARAERR B AL LT (F52) (At as it iR e, R,
TR 3 EMEER S, RUFERAEMINHITC=A + BX
FERERAE

WS DSP 514, XM KL T WZNEHERE
R gE ) . BREA AR 17 A7 X 17 ik
N 40 7 ALU. P 40 SLHaR Bnas A —A 40 £7. % 1A
AR 2547 0% o BN AR BATA0] L AE 27 47 2% 7 A B,
Al LIFE AN AN A 16 (VB AEH 16 i, DSP 54
A LGS 5 BT HoAbde & — e, Bt b Redk
AR AE . B W SRR MR, MAC 248
A e AT At 2% b [R] BB AN R AR B, N T e S R
HUEOR RS, X MAC 28954, BR A H3R2 4
e, wohprE Hoahde 4 5 2 R LR PER . 5T MAC 2K
64, XEEDEEE TESTESE N Tk
(B, DLIZE A 1T R 3 1) J 2 SE I

WA L2 A8 7Kk . Ak, R 7 B PR gk
] F AT TR), T PR e A TREXHLE], 7EHE4
PATHIRT— A, FBOFMFEIES . BT ks
BIAL, FEB 482 A A B PAT

A% B T B DR v i ) o o A B g, B 62
AL . TR A RE 8 MEPE (g 4 2
RBA) A1 54 ASrRlr. ARYE S FEER 18 7 Z
e (1 AEARIESEY, 7 hmeEtised) , LU
SESL) “CESRINT”, PE R RWIOLE g . BEBFT
o Er), HALgumE M 8 3 15,
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2.2 RTEMEA

GAEATL NI 2-1 FroR, ERE 16 x 16 A7 T/EZ 74
(W0 2 W15) . 2x 40 A2 Z 4% (ACCA f1 ACCB) .
REFAE (SR) . BRI A 4% (TBLPAG) . &
A A ML T AR 2s (PSVPAG) . DO fil REPEAT
%17 4% (DOSTART. DOEND. DCOUNT fIRCOUNT)
PLNFEFP 88 (PC) o TAERAEaS Al 1 03 . ot
WM A g . AT A AR A S LT Y. WO
FAVE R Z A2 TR W A 8% .
XM, L AARE 52 KPR P,
WK 2-1 Pior. B rafrasAERN RS A, S
KA AR T M E SR LIS N . T
WTHA RN EEAR, FAREHLETEARZ
V') B4 50 A 838 5 B«
e PUSH. S#IPOP. S
WO. W1. W2, W3 FISR ({XfE DC. N.
OV. Z M CAHL) 55t M5 T A7 8 2 W3R4T
FALIH .
. DO¥5%4
TERFFUGRT, DOSTART. DOEND #1 DCOUNT
AN ARIENE T35, RIS R 3L
KNS BRI T A AR .
X TAE B AT BT P AR, U5 B AR 27 A7 8% 1)
AT (Least Significant Byte, LSB) . Aidf,
BRI TAE A7 SR — AN AR, ] DUOE R 35 98
A7 A % 1) A7 IR A B g AT R e v A A T

221 PAFHERAREL [ idiatt

dsPIC® DSC #4 A % — AN HERL . WS 45 & HIAE
WM R4 (Stack Pointer, SP) , S AbHELL K F
TR 5 Bl A st Wis. {H4:, W15 o] DLk
ATATHR 251 A, 5177551 HITE HAth W 25 72254
Ao X4k T HERRSRET Hse . SRALEE (fFldn, GlaiHE
b .

7E: T B oAb W B A R 5% HE AR T,
WI15<0> B2 (R 42

AL W15 #14h46 K 0x0800, FEAIEEILELFET, H P
Al LEH R e SP, 3B H8 I A A ) N B AT AR G
W14 #3850 FHAVE LNK FI ULNK 54 2 X e v
fREr. B2, W14 W UBATMRA TSI, IS
S TG HoAl W 122441 7).

2.2.2 RETAr4

dsPIC DSC W#%H —AN 16 hL Ik S % /788 (SR) , HLSB
WA SR LT (SRL) , I MSB %A SR 7y
(SRH) , SR #A7asdlE LI 2-1,

SRL 443 MCU ALU ZEERAREN (B Z
£7), LAK CPUH WL SG R &AL IPL<2:0>HIREPEAT
HRARASR RA. 7658 4B IA], SRL 5 PC ) MSB
RGN — N e W A, ARG R AR

R FAER A5 DSP INESS [ ik s RS
DO TEAHE AL (DAY FFiEAr (DC) ARALL.

2.2.3 R Eas

TRE s 23 frdE; bit 0 lh& HE. Kk, PC fig
i % 54k AM 54+,

DS70118J_CN 512 1ii
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& 2-1: YRR
D15 DO
WO/WREG A "D ;
| I ros s v
w1
e I oowrwes |
Lo - _
/ w3 v
w4
DSP #:4E% W5
e Q. <
TR W6
W7
- b e
w8
W9
DSP Hu i ~
ey w10
g w1l
W12/DSP fi#% i
W13/DSP [F]'5
W14/ g%l
W15/ kR IR Y,
SPLIM | e R 1
AD39 AD31 AD15 ADO
DSP ACCA
s ACCB
PC22 PCO
| [ o  rerwitus
7 0
| TBLPAG | UL
7 0
[ PsvPaG | R O
15 0
| RCOUNT | REPEAT fRsRil A
15 0
| DCOUNT n DO FF H Hr e
22 0
| DOSTART ﬂ DO i i H bt
22
| DOEND n DO R 4 st it
T
15 0
| CORCON | b
|0A |OB \ SA‘ SB |OAB‘SAB‘ DA DCFIPLZ‘ |PL1‘IPLO| rRa|N |ov| z | c IR e
- SRH > < SRL >
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23  RBREXR

dsPIC DSC #5/F HA X 2R 16 A7 /16 VB 7
SNBSS, SR 3247 /16 Ay 16 47 /16 A RF
SRS IERBREER, BRiER I8 5 4 04
he FFLUTF IR MBI :

o DI VF — 16/16 155 Nk

e DIV.sd — 32/16 G551k

o DIV.ud — 32/16 L5k

e DIV.sw— 16/16 H& 5k

e DIV.uw — 16/16 L& Sk

16/16 [R5 T 32/16 BRik CEATREARREAED |
{HAESE— YO, BRRBCEAT Y RS 55 & .
M35 A A JAE — A REPEAT 3R P 04T . T4 HiAthFh
TR (B, —RPIRELNIGRERS) , BASIE
HWIEAT, FANTRA BT RCOUNT. RRikiE4S A4
H#) i E RCOUNT i, T/& RCOUNT w70 U, iF
fyHhdE REPEAT #8445, Wik 2-2 fisr  (REPEAT
BHAT HAREE4S { BEBME +1) O « 40k DI VI
DI VF$54 11181k %EAC & B REPEATHE M 4. FTLL, 58
EWIBRIIIRE T EE 19 A F.

2.4  DSPB|%

DSP SIEMA: —Amnk 17 A2 X 17 (7 RiERS

AR ZFAT 2N —A 40 frnykss [ ydykse (B

Hbr Bnas. & NgHMEangsHE) .

DSP 5 REM HAT [ A 1A 75 B AR S 1) B s &

ZnastelE. X542 ADD.  SUB Fll NEG.

Wik CPU WL E %7 /728 (CORCON) H&ANM,

AL L DSP 5% $E, XL BEUIT

o UNEERHH DSP R (IF) .

o SRR DSP ik (US) .

o EOMLERISEE N (RNDD .

e ACCA HzhitiFIflife / 4518 (SATA) .

« ACCB HzhitifIfiifie / 251 (SATB) .

o ST BRI, BahtmERe / 2k
(SATDW) .

o NI EPE (ACCSAT) .

[ CORCON [fI&, W4 3-3. |
DSP SIEEMIHER, Wl 2-2 PR,

H: ﬁ%iﬂ—mﬁmﬂg%ﬁo SR, P T B Mt *2-1. DSP #4C4
SR e REuEE | ACCHE?
CLR A=0 &
ED A= (x—y)? 7
EDAC A=A+ (x-Y)? 15
MAC A=A+ (Xey) s
MAC A=A+ x2 15
MOVSAC A TR KR &
A

MPY A=Xxey 5
MPY. N A= —Xeoy i
MSC A= A—Xey B

£ 2-2: BREIRS

RS BEi):

DI VF A5 /N Wm/Wn — WO ; Rem — W1

DI V. sd HRSHB%: (Wm+ 1:Wm)/Wn - W0 ; Rem — W1

Dl V. ud TR FER%: (Wm + LWm)/Wn — W0 ; Rem — W1

DIV.sw (& DV.s) Er 9B Wm/Wn - W0 ; Rem —» W1

DI V.uw (2Dl V. u TS B Wm/Wn — W0 ; Rem —» W1

DS70118J_CN %514 1i{
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Al 2-2: DSP 5| %53 HE

Pt
\‘ lL/\‘D

SV RO

40) mA

1 i 16
pLikics P

YYVY

YRR
S VA RTLIOR TN iy

A @%%J

40
40

X Hh Bk

iRz
A

[\

A A

32 16

Y Kl 2

32
33

17 41
Pk ds | T bR

A
16 16

7

rT T T T — — 1

| £ KRHE W RS |-
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2.4.1 Tk

17 47 x 17 Prpgeikas vl LT A fF 9 809 s
8, Hi gl e bras BT 5 v 2R 1.31 /ML
(Q31) = 32 f#esst ., B SERETHEY R
Jo, BIGRIEBMAERESE 17 . AR SRR
oY R, ENRESJMANMENEE 17 7. 17 7 x 17
7 et e [ EARSe s b 2 33 A1, TR ST BN
40 fii. BERIEHE R KR TE A 7S 1 ZE R
e, Hr, MSB & SRS, —fckul, N A7 it
MR Y R R 2Nt 3 oM T 16 A,
Fm I 2 -32768  (0x8000) % 32767 (OxX7FFF),
AFEOAE N o X T 3247 3885, iV [ j&-2,147,483,648
(0x8000 0000) % 2,147,483,645 (OX7FFF FFFF) .

WSRVEAS L E N NFORVER, BRSO TR N
B, Hr MSB & X WFFSAL, NS SRR S
Ja QX ) o WEE/INES B N AL HERIHMTD N B
JOE S -1.0 % (1-22N) | w16 gL, Q15 Hdl
Y2 -1.0 (0x8000) % 0.999969482 (OX7FFF),

550 e, LRSI N 3.01518x107°, fE/M T,

16)(1%6 Feyhis 5 -4 1.31 kAR, TLREEh 4.65661 x
1010,

] — ATk a%iE F K S EE MCU F'eiki8 4, 3RS
16 ML A 775 ERF 5 AR RIS 5 Tk,

MUL 154 AT DM 73 s PR B R 5. 13 a
Brel 16 frgh R, TRV R 32 g IR, 4R
TEIRAE W 2572 BE B R & P57 s

2.4.2 Hells B INERAINERS | 9k 2

Hod FNE L > 40 LLA ML [ ik ds, el
TSP REIER . e LUEFEA RNds (ABiB) 2
AR LTSRN K SN A A RN H AR S . Xt
T ADD M LAC 54, Kl 3N e N i Hodhs vl 28 600
RIS N AR AT AR BN AT A T4

2.4.2.1 InvEes [ akss, s A AN

DL 1 IRERS I — A 40 BLIIEkes, — s\ ar LLik

PENE, 00N AT LS 0 SR A e A MS . X

Fhnvk, AL/ AENIEN R SR, M S

PERRAS  CRA KM o Xk, e /A

AR, 55— N E AT . 8 AR

47 SA/SB Jx OA/OB $AILInyEss / 9diFas (1% R

FOREAE ., RSP BRSSP e L 15

LS

o M bit 39 %S IXEAAMEMERE Y, STIR Bngei
5,

o it AT (bit 32 F) bit 39) : XK E K
Ho SESERATH TR, G AARE,
H 1.

Iikgs — BN AL, W RIS, MR

F 473 251 B0 B 0 B v R R R R A P v 2R &

B RIRRE HPIRSHLLL ), SATA/B (CORCONK7:6>)

F1 ACCSAT (CORCON<4>) #is¥Zinr, Skt 4

H i LS A T A E B A,

TERE AR A 6 D STRPA L2 AL, e

1. OA:

ACCA i Hi B i {7
2. OB:

ACCB ¥ Hi B i {7
3. SA:

ACCA /1A (bit 31 % IF M)

o#

ACCA ¥ H! B/l A FHAAN (it 39 % H I AD
4. SB:

ACCB /Al (bit 31 % HL IF 40 F1)

2

ACCB ¥%i H 21715 A7 H-A A1 Cbit 39 %8 H LA
5. OAB:

OA F1 OB 2% 5 (OR)
6. SAB:

SA Fil SB H1i¥#ak (OR)

FRR B Ny as [ ikidias, e a0 OA Fil OB 4.
L, SR W B R A C 2 B BN 2 AR A
(bit 32 #| bit 39) . WIH OAFIOB {7 & 11 H.INTCON1
B A7 A% A Y B R H B BB R R (OVATE Al
OVBTE) & 1 W%, AT LUE R H OAFI OB A7 = A AR
BOLKERE (LEE 5.0 1 “HRMR”D o IXAERA RS L
RERELHE b, i, ohiE RE2.
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FFRBAE T IS 1 WERS, BB SA T SB {7,

A H e eI TEER. 510, SRy 2

Bt i RJu O+ 32 A2 A2 bit 31, 1fij 40

RIANIE bit 39) , B A G RAERERERTE) .

MR EE A, SA FISB & 1 BRiAK bit 39 % H,

TR T KRR . W INTCONL Z/Eas

) COVTE i & 1, MEAHEAE LN, SA FI SB {7~

A AR T

TEREZTAAA T, T b FACIRASAL, ATLKE OA

F1 OB [F# B TE & OAB 47, ¥ SA 1 SB [ 4 ELTE

% SAB fif . 1XFE, R ERE& TR —AM, 2

R AeFINT 2 es B W CRi L, B s 1w o

Fo Tl B A B Ins B Hm =, XR

HH.

A ST R = RN s AR

1. bit 39 % AL
2R bit 39 W HIURRAN, HALE G ok
i 9.31 i (OX7FFFFFFFFF) miip kK7 9.31
{ (0x8000000000) # N H¥r EhNas. SA o
SB i # 1 RIS 1 BB EE. KA
CHEMFN” R AN T IO R S )
o, WEERHARD $RAE TR LR

2. bit 31 %R AN
254 bit 31 W HUREANN, MRS B K
i 1.31 {i (OXO07FFFFFFF) aldp ki 1.31
{i (0x0080000000) # AN HAxE s, SA 5
SB {7 E 1 RS 1 HAEWH ) EE. Lixf
PR RN, AN 2o (Rt OA. OB
o, OAB ML AEHIE 1) »

3. bit 39 JCHEMEH H -
K AINVERR bit 39 #EHURZSAL, FE SA 1X
SBAE 1 CHE LG, XWACBRFEE 1, BRIEH
HHATEZE) o ANHHATHRAERAE, foil Bt
IR S) o % INTCON1 ZF17es iy
COVTE {7 & 1, KAMPEwH S S8 BB

7S
Mo

24.2.2 ghnas “ms”

MAC 25384 (MPY. MPY. N. ED F1 EDAC [4:41) W LLik
I EIdsmES (bit 16 & bit 31) KI&ANERE A
Yoo a), AR R AT A R A AT AR .
Wit X mgk, FHASK X A Y bk, $ATEE
BeE, SCRFDAT FhbAK
1. W13, 788 E T4t
et AE B A0 2 nas - AW AELL 1.15 /NEOE
XEAN W13,
2. W13+ =2, AT A7 (R4 T bk
e B AR 00 2 nas i AW AELL 1.15 /NEOE
KRB AN WIS $5 kil . 4R)5 W13 388 2 G
FFEEN .

2.4.2.3 NI

HANBHE NG, ERNBS (Fi) JESD
PATHBI CHRD BEr Cefi) & AThhg. &
ABE H) CORCON # 74 RND PRSI E . &
SR —AY 16 {1 1.15 FOHRAE, AR B s S
S HEFEE: RS A RSN, Hiafita—
AEE 1.15 B, b E AT (least signifi-
cant word, Isw) .

WA AN ZEEH bit 15, WE#HTEY R IFEY R
JEIIME N ACCxH % (BIn#s) bit 16 £ bit 31) .
R ACCxL 7 (ZEIN#EAY bit 0 % bit 15) £F 0x8000
F1 OXFFFF 2 Ja] ({445 0x8000 ) , ] ACCxH i#: 1.
Wit ACCxL 7E 0x0000 F1 OX7FFF 2 [i], ) ACCxH A
Ay, EIREE R — RV LA NRAE, R
ik CGERD .

F9E ACCXL % 0x8000, 5 MME (ETGm) &
e T R 5 WA A M . ACCxL 25T 0x8000 I, I
X ACCxH [ AIRAL  CEANAR bit 16) HEAT4.
Hek 1, ACCxH il 1. el 0, ACCxH A
4B, R bit 16 A G TR, BRI HDE I bR AT A
B EPN v

il X B4k, SACHI SAC. RIEA¥ Hix Zlnge N1
I (SAC) Hif A (SAC. R) TERAEANLIEAE 4 25 A)
OXZ MR m, W 2.4.24 7 “BETEE
WA ) o R, T MAC K484, BInsdnl S sk
PLRBER 7 kAT, Wit X RS04 51 MCU (X
FY) iEasn. 5T MACHKIES, BUBRAR T4
Ao

© 2011 Microchip Technology Inc.
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2.4.2.4 Hdi A (8 S AN

BT DR as 1 ik s, o Bn 2 B T S E e &
MIFD, AR 2NN A, Bdi=sm 5 1fg
W ok B s NI A 16 7110 1.15 /NIUEAE
N, BEZR AW (BN 16 AL NNk
3 RS o RSB A 4, FHSRIEFRIA 21 1.15 /L
fEVE s, BANSEIRAEE SR T .

4% CORCON & /728 ) SATDW A7 8 1, K Aai (£
b NI 0D B S R e, JE A N kAT
B, WM ABHE KT OXO07FFF, W5 AN Bis fE 1k 2
B R A s R R e KK IF 1,15 {5, OX7FFF. 1055
NEHR/NT OXFF8000, WIJH N A7 il s 1 A b gt
SR B KA 1.15 18, Ox8000. Y5 ZhI#% 15 = fir
£ (it 39) FHke we e A PRI AR B 455

Wi CORCON Zi {74541 SATDW kA5 1, W
NE Rk A, RS DL N EA S B .

2.4.3 WAL 2717 5%

WA FARERN BN R L THERKEELE
16 PiEk /e 16 1. JRZFAAas T LU DSP R n4s
PRI, B X B G AR e sl i ae sl
P Z AR o

A AT E AR I, R ORAf e B
YRR (B0 FJ5 1R .. IEEERESA RS . S
BRER A . R “07 WD ERAER .

I P AE 28I 40 ML T8/, T, B4 DSP A #
YERAE T 40 ATAOEE R, 18 MCU B EAE AL 16 7
BIGE R, Sk H X BB AT A A7 A 47 s P B A
TAIE: ARNWEIELARAE bit 16 £ bit 31, R NfF
JAE bit O £ bit 15,
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3.0 TFHESRMIRL

VE: AEIRTN RS T dsPIC30F 4141 1IThfE,
{ER AN AT W AR T ANEL I 2 2% F 0k
. HR CPU. AN, 2747 2% Ui IH A1 — Mt A 1F
IR 2 E R, 5SS (dsPIC30F #415%
FM) (DS70046E_CN) . K aef:45 45 F 4
ERELERE, 120 (16 i MCU Rl DSC 2
J¥ 1225 F W) (DS70157E_CN) .

31  FEFPiubbas(E

TRk 25 18] 2 AM 5470 BBk —4 24 ALk S
Ik, X 2447445k B 234 PC. #1845 H ¥k (Effective
Address, EA) B3RS EA CYHIEE 3-1 & LI
FE, KRR 2 e BB S D o VR, TR
S¥asin Sk s s rt, ERAELNRE T2,
T bk b 8y 2.
Xt F B TBLRD TBLWE M ATE Vi, PP 2= 65
i) PR RS 4M 354 ik YE Bl (0x000000 #
OX7FFFFE) ; TBLRD/ TBLWI fii F{ TBLPAG<7> K ¥t iE
FHP eREC B 25 B Yy . fEFR 3-1 “REFAS Al bk k7
1, bit 23 ARVFVT S 1D S ID FIECE A . XT3
BT, bit 23 IH2EE,
e P 3-1 s B stk i SRR AR PR SRR
A7k 2RI BT m] AR 2 N, &
PRAEII A 2R T B ] e S ATAE

&l 3-1 dsPIC30F2010 HIFEFF %=
T RSt
A i - GOTORAS 000000
547 — Hbsdbhk 000002
] 000004
Wl Pk o P
LT B B
TEFR S R I D
N R IE -
W i) E R
it
R B
[ O 000014
[ 1
[ ]
[]
[ ]
[ 5 52
i i 53 00007E
b o B 000080 Y
g 0000FE
o 000100
i JH 7
= FRIFAEAHIX
(4K MEAT
001FFE
002000
N
(B 0)
7FFBFE
%4l EEPROM 7FFC00
 J (1KB)
7FFFFE
A 800000
{RE
= 8005BE
L=
Hul 1 UNITID (32 MEA T 8005€0
= 8005FE
800600
PN
F7FFFE
AP F80000
WA F8000E
F80010
R
FEFFFE
FF0000
\L DEVID (2) FERRRE
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% 3-1: T2 525 18] Huoht#4 B
N 15 16 277 A Hh bk
VIHRR e <23> <22:16> | <15> |  <14:1> <0>
/2 Vi HF 0 PC<22:1> 0
TBLRDY TBLWI A (TBLPAG<7>=0) TBLPAG<7:0> ¥ EA <15:0>
TBLRD/ TBLWI fidE (TBLPAG<7>=1) TBLPAG<7:0> ¥dE EA <15:0>
R | 0o | PSVPAG<7:0> | %di EA<140>

K 3-2:

Vi )RR 2 B o 0 g ik A s 50

i

811

1
PPt Hieds
gl

AL

wige

' ;/ 23 fir Lo
|
| o | B 0
| : |
| |
i
o S (E2) A |
Y N
0 | PsvPAG %t | o
‘>« >
I e | 15 fir ||
. | |
I |
| | A
1/0 | TBLPAG %17 | !
<€ > '>|
. 8 | 16 fir : |
\* I S/
| ¢ A
, |
L 24 fii EA A
| =
b

T R () AT AN RE A e Py A o 2 18] o 714 it <23:16> EAT 51
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311 At I 245 U5 el By A7k b R Eicd s
AR BSAF AR AR A I R 24 47 58 IO FE A7 Al s o TR,

SR T ARAR S, TRAERE 2 (A e 25 ] 2
[IE LSS 2R S SO NAN I 6

BAGRARR I AT, 1T 54 T R 1. TBLRDL: EEfr
B, K AT DL B R A A P R R R P<15:0> W 5
oy NN N v N D<15:0> ;
BT L RS s B R R S, B IS0 R
F I 16K L2 ] T U FACR 2 f |F . ﬁ;}zjﬁ *gﬁﬁim LSB_;‘”E& ; T’;f -
WA RS 3.127% M AR W ATV AT VP IAHE = O W, P<7:0> BUIEI IO £
%%*E‘Jﬁﬁ” ) . TBLRDL %D TBL\M—L j;IE:;/:(\’ }%,f/ﬂ\:?li él%ﬂli% = 1 HTJ‘" P<158> lﬂl%ﬂ:?u E H‘J%,‘p o
sl R 2 ) A ik sw 1) L8875, G 2. TBLWIL: RUMLACY (700 (s 4
Kl 7], TBLRDH 1 TBLWIH 4542 AT LUe— /M T, W 6.0H “HTFRPAfEER") .
22 1) 05 8 R b BRI 7k, 3. TELRE;: ﬁjﬁq{f D
SEFRANELER 24 RIFUFT, PC IR 2. 3ff - P AR . _
PR A7 it MU A6 B SR 2 M, T T S i =0
B A T DU RS2 34 16 R0 98 O ik 25 ), Ll 7 o e @J% ) e
AIIFHECE, H AR O bk . TBLRDL DEM ity etk
TBLWIL 5 19 A7 A7 5ot = (2= ), 1 TBLRDH Jr AN ili e
TBLVVH s i) 775 J5t 85 43 0050 7 T 1 22 ) 4. TBLWHE REEMT (T (IEHENE
4 3-2 W1 T 40T Fe PR 2 7 ] (PSV/= 1) W WERO.0H “WAFRFFfHE") .
HGIE EA. X, P<23:0> 152 T, i
D<15:0> 51 4 24 7.
A 3-3: BEFEERHR (RALT)
0x000000 | 00000000 C!:i
0x000002 00000000
0x000004 ’ 00000000 /
0x000006/__ 00000000 / \
/ TBLRDL. B (Wh<0> = 0)
FPiefidy | TELROL W
ﬁf%oiﬁ TBLRDL. B (Wi<0> = 1)
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& 3-4: BEFEERVIN (EEREN)
TBLRDH. W
PC Hiulik 23 / 16 8 0
0x000000 [ 00000000 K
0x000002 00000000
0x000004 | 00000000
0x00000 00009000 %
\ TBLRDH. B (Wi<0> = 0)
PPt
“RERL” Y
(E2h 0) TBLRDH. B (Wh<0> = 1)
3.1.2 A5 FHRE P 2 1) ] R Uy ) B P A7-fiks 2% R, WTEANMERAET PC A ®E 2, HiE2sin

ERNIEA €T
] BN ER 23 (R = 32 KB WU BFAT 16K FRLF57
1) Lo IXHREAE TE I X B 2 0] % A7 1 e B 13
BV, A Rk e 4 (Rl TBLRDL/ H Al
TBLWIL/ HI54)

R A 1] EA 1 MSb & 1, 3 H AR5 8 i E S
fit ik E NS I %57 %% CORCON 1 PSV {1
B I, eI FdE A A7 W) B R4S (il . CORCON
DIREHEES NE 2.4 5 “DSP 5|%”

IEFEHATHIHE A, 0 FE TN I A X 4k 390 AT $0 5 1 1) 1)
i, R E—AEAMOTR A B, RO T BT P R
723 (B IR A

VER, AT Sk 2 ) B U e X B A ) )
—HBGr. THE, 24 DSP AR TR A (e WU Sk i i)
EANEAE XA, Y Fods 2 R N % A7 DSP #:4E
FPRAS RIS Bdim, 0 X $idi 25 [w)38 3 N 1% A7 R BT
CHE) B,

JUE AR A ) ik, Ox8000 AITH =y, LML
SoF N R A Rl (LI 3-6) , (H T 24 frfE
JFARAG 16 SORAFHCER . N T 4w g, il
P30} 51 8 AT VT il (4R A H A AR e 4, DAYERE A
PR TTSEYE . Fe gt gnTy, S0 (16 {7 MCU A
DSC f&/¢ 2 2% F/it) (DS70157E_CN) .

bk FAE 15 A7 B2 WS 1A R R 2 i) ik I 15
2R N O VA= B 5 gl T Y VR 1 s A S
(PSVPAG<7:0>) #&fit, Wik 3-5 fizw.
[ ¥ FEFE 1 S, B Ak PSV vil), |
S TA% ] PSV ] X.7F REPEAT {3k 2 4MATII3E S
o NS, BT IEMBATIR R Z 45, TN
CANIOE R LR
- AR RSO MAC K454
- MOViIES
- MOV. D54
o HABFTEWIES, BT E K2 HAT IR R 2 41,
T L NN TR 4 R
SFTdFH PSV 1 X AF REPEAT ¥R N AT 11354
o FHIEN, BRT MEMISSHATIH N Z 4, TEEH
AN R4 A1
- RSB UOE TP HAT IR S
- EER G —KIEAUP AT 54
- TR WTIE AR 2 BT HAT IR 4
- TS B AR B ST NSRS BAT e 2
o REPEAT IR ATy HAb % VAR, ER gl
PSV Vi In) 085 (14824 — A R N AT
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& 3-5: B 2 ) B IR P 2 1) T P TR S 7% P 4 [l PR B
i [a) TR (a)
OX0000 | 0x100100
|
15 PSVPAGWY |
EA<15>=0
w? |
|
B 6 |
&y
0x8000
EA 15 X Y 23 15 0
— IH A -
EA<15>=1 i k205 53 r 0x001200
. N |
S22 14 |
Wit B
|
OXFEFF ) 0x001FFE
BSET CORCON, #2  ; PSV{i#& 1
MOV #0x00, W  ; ¥ PSVPAG %76
MV WD, PSVPAG
MOV 0x9200, VO ;R A S vk A
s VTR T X I 2 A ETE

WS B ANFE P22 ) 5O

B PSVPAG J& 8 fi i fra%, A&7 28 MIHbhl (1 bit <22:15> (B, '@ TR F A= ML, B 2= i b6 oy 2

3.2 HuEHhbkEEE

A% A AN 2 TRl B8 25 i) ] DLE AR A2 S 1)
CH TR DSP #8415 ), WA BIERG— gttt
HEVEH G MCU #8415 ) o Ml ANt & 4
JG (Address Generation Units, AGU) FlIAd 7 {4
AR T B A

3.2.1 B AT i = 1) B f

B AR ) AP, XORY el s XA S
REEZAAET, Y e X ER 74, Y 2hget
TAE X H o A T IRAAME I E T hk A W], XORTY 2 )
SIS

TEPATER MAC 454 Z AMUATAH54 1, X Bl 256
FHHE AL (AR Y bt 4. fEAT—
4% MAC 2545415, X Ml 256 735 Bdim Hu bk 25 1) 20 Jik
HARARSE Y bbb CRASREEEE o #emifid, il
oAt 45 A0 B BR8] 29 E — N2 A R k=S
8. MAC 28544 Y itk 1) AR 43 18] b e ke
A FUE B W10 F1 W11 [ EA STk Y Huhkasia] . 3R
[ X Ehed 2% 1a) s B W8 T WO SkF-ik. A MAC s
A7 e A I U5 1) AN ik = 1]

B AF A 22 Ta) WS40 1] 3-6 7R
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&l 3-6: G T s G LS R
MSB LSB
" 16 fi Hi b
MSB LSB
— T
SFR{; il 0x0001 SFR 2/ 0x0000  ~
LE) )
L_ OxO7FF | OxO7FE
— 0x0801 | 0x0800
. 2560 F1i
- Near
X RAM (X) N N
j&é}ie’ sy B 7 )
|
512 7 OX08FF | OxO8FE
SRAM 7 i) 0x0901 | 0x0900
|
Y $idE RAM (Y)
256 T
|
OXO09FF 0x0A00
— | -
|
Q)
0x8001 | 0x8000
|
|
X Hdis
AR OO
|
e HE |
TS |
FEFFA7Gif X |
|
|
|
|
OXFFFF | OxFFFE
~
&+ RSB SFR B SRAM ££4# 5176184 0,
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& 3-7: AT MCU f1 DSP (MACK) 84 B3R
r— - — — — |
SFR %[ | | SFR %3]
| N I _
A | &
| | x
________ N | |
(Y #0) Al | AH |
E | |
________ H
x | |
| |
| e | =
| | H
| | x
| |
L - - .
9E MAC EHE (521 5) MAC A (L)
MAC 4 ('5)
(AT W 254755 1 (a8 EA 1 H w8 Fil WO [[alEz EA A W10 A1 W1l [ [al#z EA
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3.2.2 Hd = )

X i = in) g =T 4a 2 B E A, CRFETE S hEE
SR SRR S HE S RN, X S 2 AT
HIA MR PR A, OB 25 A =41 X N
YRR T ERE AR A (MACZR) , B X
Huhb =S RS . SFIaEATE, X BHHEL
BRI LB %

X A AR R T 1A RS hE, A 223 -1k
B PR A AL T R RS X Bl 2w i A 52
Fo

MAC %354 (CLR. ED. EDAC. MAC. MOVSAC. MPY.
MPY. NFINMSC) {8 I I11Y i 2= 18], P [r) X Efeim 1), 12
HETPAIHAT IR IR, Y BE EASHILS
fE. MAC IR MEHMIANEHIM W 5788384, W10
W11, EATRASHE Y B, S5 X S s
A7 T W8 A1 WO MR ik X B s, 1F&, E2
B EI RS T T R st IR WS LA sl N LT
A, NS EEEN X SELHAT. BTl alLlgEA %
Pz 2% 0] H AT A o hiE

Y Befa A H T 5 MAC 283554 S BE R B TREURAT «
T E BRI X RS0 MR, B HAlds
A0 DUERE X IR B AR R0 Y BEE bk A o AL
2 ) PR — 3508 43 R BEAT U5 ) o

B 3-6 44T XY B = 1) 2 [ §3a e S0, A
BV E AR AL . IR EA 1818 BT AE Huhik 48 (/) 2 A
B, B R Y BAEE 88 2 AR BT, KR [l 4x
BTN B, S Y Hudik A Tl AT AT S
BB FTE 9E MAC K45 4T 5, AL, WR—4%
MAC 245 4 A W8 B WO (X 2= [alFR4l) MY Huhk
A HCE s, KR H 0x0000,

& 3-2: e Ar A Ui 1 ) J5 R
BE AT R A€
EA = KSCHLHbIE 0x0000

76 MAC 25954 T W8 B W9 1 0x0000
)Y HidE 4% 18]
7E MAC Z5$5 44 W10 3¢ will 0x0000
Yiie) X B2 a)
P A RIS 16 A58, HAR m s A a7
o FTLL, HIEA R hkEEE 64 KB ok 32K 7.

3.2.3 Btk A ) 5

WRZEUIR TEIE 0 16 iz JITAT PN ¥R Ay A7 A0 12 1K 16 098
H ARG Bl At 2 o) LA 0] FHhk ) 16 4758 Y
Yok g,

3.2.4 Bt 5%

Do T YefFS PIC® MCU SRR 1) J Ak, IF42 i o
A 25 ) IR 2%, dSPIC30F -4 SR IE S5 T4 1F,
SR AR AEERAT AR A 27 A7, Bl
TAAIFE, AHE, I i = ol A A K AT D 7
Ao BRI ICRAS I & A, AT AT
HAHIE (EAD [ LS M LB 717 BRI 7
TORARIE] X B AR LSB h CRATREHBRE Y
s BAR ) VR, DG MAC AR 4 JUREICEE 7
LU, B A7 il 2 M A7 2 2 SUN AN IEAT 7
TEMISEAR, EAIEE (7)) HIEPERD, (H5 AT,
B s, A S PRSI 7 S T UL
Ml

R Ty I RE ) IS5 0T, B A o k5
CRLEARLE 1 DSP #8457 /L (KA 0t SR RER T
RIERIEAD AEAFRIA T, DUE R 355 (147
). i, PR UURIRAT i A8 57 £ i Tl 5 R
[Ws++] 4R, T 1B AL M {E A Ws + 1, T
TPARAE R IE R Ws + 2,

JEAT ) -7 1 0 A2 B AR O 5 0 ASSCRFBEAT XS5
PRI PRI AN AR, S A 8 4
MCU fCRSHEAT Fedfeitd, /N o W SRAR P AT AT
SRR, K E IR BEE . AR R I
FERRR,  IEAERAT IR R SE M, T WERAE S 4R )™
PERER, SRVPRIT, EASIATE N TRl
0L, #OREBABE,  ITRZER 1 ST R A A
HERR R Z BT RS -

& 3-8: B x5+
;s MSB o LsB
0001 | i1 “0 | 0000
0003 T3 T2 0002
ooos | 1S T4 | 0004
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FTAEAN W 7281 78RR N W 27 /72511 LSB,
W ZFA7 281 MSB A4,

BT 45T E (SE) 84, AR 8 i
HIF5 5l 16 AR5, 3, W+ 16
g8, F Al G AT W FA4738 1 MSB, ik
SEEAN P PAT R EYT R (ZB) 54

RS KL B84 BEE X 5 507 /B AT 4R,
HROZERME, —M%i84, 45 DSP 84, KX+
KN B AT A

3.25 NEAR #i#iE = 1]

X HihkA7 a5 1a] o, #F 00000 Fl OX1FFF 2 [a {55 T —
A~ 8 KB [ near 52510 16T A A7 2% B B -0t 4E
A, BTPLEE A 13 A7 R4 ik ok J R A
By A ) FoAv A X uhk 2= (RN 2300 Y k=% () # 42
Al )i S hk . Ak, AT MOV 54 T LIS HEEEAS X %
PRAiA], X HRET 16 {7 Hhhk T B AT A e E S
k.

3.2.6 RAHERE

dsPIC DSC #sff- B — AR . W15 FI/EHER R
.

HERRAR BT A 4R [ HER TR 28— AR 7, I
b ik 3 v bk Dy ) MY HERCTE B AR S HE A i
o A ANSER I8, Wik 3-9 Pos. iR, X
BT CALL #5411 PC JEtk, fEIRAHERZ T, PC
IMSB AT H 91k, AR T MSBIAZ LT %K.

o TESEH AN, £ PC Hs AHERRZ 1, #E
S PC IMSBH SRLAF fE 28 4 & 1 —it

HERRIEET PRI 277788 (SPLIM) SHERRFEE AT, &
FrIS SPLIM R HIE . 5 HER T8 5 11 ot — FE,
SPLIM<0> 5% 0, K4 AT AHE R B 1E 2202 -5t
FH. MR W5 /A JETR B H IR EN R A EA
W, K5 SPLIM - R AT L 8. n R o AR dR 4
(W15) 5 SPLIM ZAF8 MW A, AT R
Y, RPeAsEr R aeE. (EERE G R E G &
FEARERA R PR, IXRERIE, LI KT RAM
il 0x2000 I, SR AR A MERR A AR, T
OX1FFE k#I4H4 SPLIM RITT,

i, MHEARTRENHhHE/N T 0x0800 I, miisr=A4:HE
FeABEl it (HERRARR) FEBE, X% T Mk N Rk
YIRE 78 (SFR) =[],

X SPLIM FAEas @i T 5 EZ 5, AN KIRE
W15 JHAT B BRI

& 3-9: CALL HEAZ i

0x0000 15 0

BE1
H

Mk K

PC<15:0> <« W15 (CALL Fi)
000000000|PC<22:16>,
<HE > & W15 (CALL J5)

=N
)

HERR

PR [--W15]
JEAHER: [W15++
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W 8Z% NO (8170.SA

"ou| ABojouyda diydoioiN TT0Z ©

% 3-3: B A s

SFRA&Z® | il Bit15 | Bit14 [ Bit13 [ Bit12 | Bit11 | Bit10 | Bito | Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | BitO SRS
Wo 0000 WO/WREG 0000 0000 0000 0000
wi 0002 wi 0000 0000 0000 0000
w2 0004 w2 0000 0000 0000 0000
w3 0006 w3 0000 0000 0000 0000
w4 0008 w4 0000 0000 0000 0000
w5 000A W5 0000 0000 0000 0000
w6 000C w6 0000 0000 0000 0000
w7 000E w7 0000 0000 0000 0000
ws 0010 w8 0000 0000 0000 0000
w9 0012 w9 0000 0000 0000 0000
w10 0014 w10 0000 0000 0000 0000
Wil 0016 w11 0000 0000 0000 0000
w12 0018 w12 0000 0000 0000 0000
w13 001A w13 0000 0000 0000 0000
wi4 001C w14 0000 0000 0000 0000
W15 001E W15 0000 1000 0000 0000
SPLIM 0020 SPLIM 0000 0000 0000 0000
ACCAL 0022 ACCAL 0000 0000 0000 0000
ACCAH 0024 ACCAH 0000 0000 0000 0000
ACCAU 0026 F59 . (ACCA<39>) | ACCAU 0000 0000 0000 0000
ACCBL 0028 ACCBL 0000 0000 0000 0000
ACCBH 002A ACCBH 0000 0000 0000 0000
ACCBU 002C F59 . (ACCB<39>) | ACCBU 0000 0000 0000 0000
PCL 002E PCL 0000 0000 0000 0000
PCH 0030 — — — — — — — — — | PCH 0000 0000 0000 0000
TBLPAG 0032 — — — — — — — — TBLPAG 0000 0000 0000 0000
PSVPAG 0034 — — — — — — — — PSVPAG 0000 0000 0000 0000
RCOUNT 0036 RCOUNT uuuu uuuu uuuu uuuu
DCOUNT 0038 DCOUNT uuuu uuuu uuuu uuuu
DOSTARTL 003A DOSTARTL uuuu uuuu uuuu uuuO
DOSTARTH | 003C — — | — | — — — — | — | — | DOSTARTH 0000 0000 Ouuu uuuu
DOENDL 003E DOENDL uuuu uuuu uuuu uuuO
DOENDH 0040 — — — — — — — — — DOENDH 0000 0000 Ouuu uuuu
SR 0042 OA oB SA SB OAB | SAB DA DC IPL2 | IPL1 | IPLO | RA | N | oV | z 0000 0000 0000 0000
BE: u = RYIAAL; — = REBUL, Bk 0.
VE: B FAER AR, S 0 (dSPIC30F %1% F/f) (DS70046E_CN) .

0T0240EDIdSP



W 62 % NO (8TT0.SA

'ou| ABojouyda ] diydoioiN TT0Z ©

% 3-3: WA FEas AT (42)

SFR Z#& Hhdk Bit 15 Bit 14 Bit 13 | Bit12 | Bit11 | Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BARE
CORCON 0044 — — — us EDT DL2 DL1 DLO SATA | SATB | SATDW | ACCSAT IPL3 PSV RND IF 0000 0000 0010 0000
MODCON 0046 XMODEN | YMODEN — — BWM<3:0> YWM<3:0> XWM<3:0> 0000 0000 0000 0000
XMODSRT 0048 XS<15:1> 0 uuuu uuuu uuuu uuuO
XMODEND 004A XE<15:1> 1 uuuu uuuu uuuu uuul
YMODSRT 004C YS<15:1> 0 uuuu uuuu uuuu uuu0
YMODEND 004E YE<15:1> 1 uuuu uuuu uuuu uuul
XBREV 0050 BREN XB<14:0> uuuu uuuu uuuu uuuu
DISICNT 0052 = = DISICNT<13:0> 0000 0000 0000 0000
B3 u = RYIAIAL; — = REIUAL, B2 0.

E: HRFAAMSAMIE, HES W (dSPIC30F #511Z% F/t) (DS70046E_CN) .

01T0240EDIdsSP
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4.0 HHERAESRFIT

VE: AEIRTN RS T dsPIC30F 4141 1IThfE,
ELZ AN N AR R 0 244 T8 T AN L 10 225 0ok
. HI CPU. At ZFAras it A — a1
DR 2 E R, 1ES R (dsPIC30F R¥|Z%
FF) (DS70046E_CN) . 3 g h45 44 M4
EREZER, &M (16 {2 MCU #1 DSC ##

F 52T ) (DST0157E_CN) .

dsPIC® DSC WAL & PN i ikl K 2k B8 8T8 X
AGU F1Y AGU. Y AGU 1Y 3 ¥ DSP MAC 25 F5 4 1744
PiiE . dsPIC DSC AGU SZRf N =Rl 5-hik- 28 754
o B O(PE¥) FhE

o ATk

2 PE R ECH -1k A R R T Mo 2 1) e P45 ]
B B -k e T otk s Te) it

41 A5 F AR

FURR L AT LR S 1R I BAR T RE, AT
THAAER 4-1 h4h . MAC T4 h 3 gk FHhl A
o B AR SRR ) SRR S A AN

4.1.1 AR TR

KEB ARG —A 13 (k7B () >k
HEF IR P ORT 8192 ¥ (near i
B]) o RZHOUMZ 223482 TAES 474 WO, WO
7EIX 38 A EK T WREG. H (728l 5 2R —A4
A AEAREE WREG (MUL $54B40) , B8R E A

£ 4-1: R EE A F HhE
FhEAER PiEH
S s ELR Tk i 8 SCA B AR SR IR L
WAL E T BN AL N A
A A (A Tk Wn AT SCE Sl (EAD .

BT JE B T 25 47 A ) e L

Wn (N RTEREA. ARG — DN HERERES Wn o GEEGERD .

AT BUAE U A A7 s ) 6 3 ik

FH—AARFSHEEE S Wn GBIEGERD . Wn A TE R EA.

T3 A AL B A A s 8 12 5

Wn 1 Wb fRIE L EA.

7 B RS B R ) R A7 s 1] 4 - ik

Wn RIS RIER AR B EA
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4.1.2 MCU $54

=$ES MCU 54 B0

PAER 3 = BER 1 < s > BAES 2

Hob, 1848 1 IR R RS AER (A1, F-hbkat HAg

RS EBETND , Mk Wb EER 2 WLLE—A

W %1728, B A BR A7k e al— A 5 A7 n %, 45 1A

HOEAER 3) Tl W F A iidhht .C, MCU §&

A EFT A AR

o WAEMSHEPT N

o FAERS AR Sk

o PAT IR AB IR A A % ) ik

o PATRIE e o A7 A% A1 2% Sk

o 5 (/B 10 737 B T4k

e AT (454 #8351 B4y i A =

B, #5484 T BE ST RFIX 4 T HE AR 2
%%%ﬁﬁ,%éﬁﬁiﬁ%ﬁmﬁﬁﬂ
NG

4.1.3 (e e I IFAE iR

S HAbSe ML, 136 F DSP Zin#skig it 7

HENGI T, BR T K24 MCU #5432 5134k

WA LAAL, FRIEFI B INESTE &8 SCRE A AT 28 Im s 1t 11 25

el FabEs, X 77 77 a8 A il 5 kX

v X MOV $84, AR E S RN
TR A7 2 A H 2 A7 88 ik, AT LA
B R, 4 A Wb (78RR
B) FEBONE AR WS ARSI
(HEE R HE TS EH SR —
D .

MEFEH UG, AZETR AT S48 2 3 F N o Sk

o AR HEBTE

o AAran AL

o BT IE 1B S ) B A7 ds A T4k

o PUTHME LT ZF Ards )2 bk

o AAEAR M RN T AE A BT L k)

o SLEPEURAS 210 25 A7 A 0] B2 51k

DR VAYAL L &S Siln

o 16 firar BI% -k

vE: FEAEFT A M 4e & #S2 FF LT gs A S
B, 4R A T HE SRR £ T hE AR
@%%ﬁﬁ,%$$HI%M§mﬁﬁﬁ
HeA I

4.1.4 MAC 454

XEEEESL DSP 64 (CLR. ED. EDAC. MAC. MPY.
MPY. N. MOVSAC Il MBC) , thnlfi MACZKH54, ‘BT
F— Wb i S0, v I A A s (a4 Sk
R RSO B FR BT AT A

KR 2 AE BOPIR 25 A7 A b 2 224 {w8, W9, W10,
W11} bt o S FA0d e, w8 Fl W9 B2 4rALss X
RAGU, 1fi W10 A1 W11 WEHZH+ Y AGU. Mifi, 7=24E
FAERohEE CCREEBRZ G225, T W8
1 WO Z A X Hed 2= o) rp A Rk, %FF w10 i
WAL WAZ5E Y B0 = 1] v i) Rt

E: T AT AF A MRS T I A AR A Bk, AT
HF W9 (FF X ) Fiwll (Y =
A

BEGHBUL,  MAC IR SCRF RIS R

o AAF AR L

o PATRBS (BED 2) B 1r e i SH
o PATIRBI (BXEN 4) 5T A7 de )% Tk
o PATIEBS (BEGEN 6) IR A 3Tk
o A AE A RS B A AE AR (R S (CRAES )

4.15 HAth 454

B T AR A AR A, — SR A AR
ML RI%. i, BRA (BcS) R4 16 (LA4T S
SEEEOR HEARE R I H AR, 1 DI SI 4R 4
14 P AT 5 S By BL. /£ 28474, Ll ADD
Acc, HAFEIRIENIZ 45 R A M SR AES .
FLCERE, Lhln NOP, BeA AR ERAFE L.
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42 Ik

BES R, 2 — Pl AR R A 3 SRR R A 22
X W75k HREPITBHEBARIEN (XETFZ
DSP HyEP R LAY , RFE A AR AT B kil
RRA.

AT DU B 2 0] alFe e 25 ) PP b AT A S0 (R A3 i e
ZE ) B FRET WA G AR « AN X (iR
fEF I FE R 2 [ B R0 Y Bl 2= p ] R — A
PEIRE PR BEFHEAT ISHTf] W A A as e el AT
fE. SR, WIFAERE W14 8F W15 FH TRSHE, K2h
XA BT A7 200 A A E ARG £ R $R 4L .
SRR, AT TR E B IE IR b X RIS E D B )
1, AR IR X 7 /), W Eeh X dh i hE G
EIEZE PR ) BRI Ch T IREE P IX ) A FELL R
#l.

A I B S ) e — 9 0 RS K Oy 2 R PP IX . X
S X LGRS AR, AT TR BAXY A T A
CRA,  AEAR bl R0 vy i3 5 bRk AT Hhohk i 7
M) o

421 AL UG Ik A &G R g

WS AR SR e ARG A S5 L, FEIRE AT 16
PR o X ik 25 47 2% (XMODSRT. XMODEND.
YMODSRT #1 YMODEND, W% 3-3) 1,

E: Y RIS EA TR R Bt

(A EA I LSb IR #EE) «

TEIRGE PR X I B B ELEe R 2, MRS i otk . 45
Rl ZEAT DU e K o RIS X I KKl 32K
¥ (64 KB) .

422 W Hb k25 A7 2 i

31RO Jse 3 -1k 45 11 25 47 2% MODCON<15:0> HH 4
B e E L R E W LSRR W A7 28 7B .
XWM FTYWM 7 BEEFEXT R LE 25 A7 25 b A TR T 0k i
XWM =15, %% X RAGU #1 X WAGU #3454
Mo, W YWM =15, 25 iF Y AGU BTk,

TR AT S 0L X Huhib = (Al R4 W 2788 (XWMD
£7F MODCON<3:0> ' (JL% 3-3) . 4 XWM #i% &
4 15 2 MR {E H. XMODEN {7 (MODCON<15>)
B LW, X BdEaS A S g g .

B LR TR MR Y HuhE 2 RFR AT W A7 2S (YWMD
£7F MODCON<7:4> /1, 2 YWM # B E Kbk 15 2 4b
IIfE{7 {5 H. YMODEN {7 (MODCON<14>) & 1 I, Y
Fm s ) R bk Al g

© 2011 Microchip Technology Inc.
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Kl 4-1: B AR

T

Hudik MoV #0x1100, WO
MOV W), XMODSRT ; WE AR LG bk
MOV #0x1163, W
MOV W), XMODEND ; VOB LS Ik

0x1100 MoV #0x8001, W

MOV W), MODCON D fFEE WL, X AGU H TS
MOV #0x0000, W ;WO PRREZE T X I A
MOV #0x1110, WL 7 WL FR I X
DO AGAI N, #0x31 ;TR 50 NMEMIX I
MOV VO, [WL++] ;ARG

AGAIN. INC W, W SEFR{EEANE 1

0x1163 \

HEaf ik = 0x1100
ZEAHE = 0x1163
K& = 0x0032 M5
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4.2.3 - hak 1y R FH

B IR DO T S AR TS W S ARG AR SR A 2t
(EA) I8, B2 ERIRE], bkl &)
fE, AR AR IR A A 5 b, iy Hoaek
AR TN T EORT LR G s gzal <) o 245
TR O TRzt O o Bk, bbbl ags
LA g, ABATSR AT LAIE A R 2

H: S 76 A FH AT W2 el sl AT S5 18 o3 hk
RSk T A A bk Ny, G TE A Al
AW BRI TR WREH T w5
Bltw, W7 +W2D , STk & IE, (=
AT N BARFEAAR

43 frxEIH

7 J2 3 F-HEF SR A0 3L -2 FRT 853 3R 3 HE T . 4

SOESHE N X WAGU Tz, R FHIEE A,

Mok & o, A DU R B A A A N, TR R

PGP Js 2 o HuEIERD B B8R 2 1E w7 . T2,

W — T B SRR IR AR SOt R s e

431 7 s s 30k B2 B0

D7 3% F-hk A g 7 R

1. MODCON % f7geth BWM (W ZFAEssiks) 1
i, Bk 15 DAMOEARME AR A % 5
RV HERS , B

2. XBREV #fi#% BREN fi'% 1, H

3. T A R TR I B 6 1 ) A A I
FhbRE.

WA S B X KR M= 2N o, U 2
X as b B S N A7 LA %

XB<14:0> &4 s e bk el 5l “Hpots 257 (pivot
point) , WWH E—AEE. WT FFT b8, JHE%T
FET s g2 oh XK EK)—2F

E: P A7 SO EA ISR 7 ot (R
EA 1 LSb lRZ %) o T /L e A stk
C7) , BAHN L4 XB (1R .

AR REAE S ST BE I s OO PO 1 I 32 1 1) 27 A7 10 () 4%
Fhb. HAOS AR E N, A ST A e k. T
AR FCAl T AR A B T3 8l AN AT A e
Sk, TR AR E RO o FEHEAT L SRS T hEIN, W s
HEAREF RO R R 2 Bk iR (XBY , &R
[A]4% SRR R I S s g g . BAh, iy P20k
RETHWE, EARILSb #2ng (HIRBPEEE) .

et AN [ IR REARE S R s e -k o dn SR
FIREIXAMEE, BT X WAGU, )%
FHEEBAR L, X WAGU #ES-hER 2% 1. 4R
M, 76 X RAGU ", #T-hk4ksEEH .

W E 1 BREN (XBREV<15>) {ifiifie 77 Jx %
Sk, W4, F5 XBREV HAARZ G, AN EIHT
T PR S A TR ET 1 W 25 A7 2% B TR B e g 1

K 4-2. Or S b5

1E W )
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£ 4-2: fr bR (16 NTD
E% fr %
otk J& ik
A3 A2 Al A0 i) A3 A2 Al A0 R
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
1 0 1 1 1 1 1 0 1 13
1 1 0 0 12 0 0 1 1 3
1 1 0 1 13 1 0 1 1 1
1 1 1 0 14 0 1 1 1 7
1 1 1 1 15 1 1 1 1 15
* 4-3: XBREV #2884 R ks &
R KN () XB<14:0> fi ¥ it g
32768 0x4000
16384 0x2000
8192 0x1000
4096 0x0800
2048 0x0400
1024 0x0200
512 0x0100
256 0x0080
128 0x0040
64 0x0020
32 0x0010
16 0x0008
8 0x0004
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2 0x0001
H 1. KT 256 FMEHMORIE I dSPIC30F2010 481 [ Kt £ ik 4% 1 i B .
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JPH BRI I%, SR MR F U EEs N 24 ALTEM)
Z B TT IRIHAT I
iR VT RIEA TR mER (AVTD P67
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« IPC0<15:0>... IPC11<10:0>
55 K 2 rh W R A — A A DG B R AT
Wik Se A AP AR IX 12 D EFAEAR T
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A R b I DD R B IX AN F A7 A P At
INTCONZ 55 Ab g8 S 8 [ I RUIRSFR &
INTCON2 Z5 A7 A il S50 o Wi SR A5 5 (PR E LA
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[ ¥ R ER 2 M 0, 2l TAR by ||
IH NSTDIS {7 (INTCON1<15>) ‘B 1, W&k iy
A2, L, [EAEARER— AR Wi, 28 AL EE T IR T,
R85 HH BT (R A 2 4 B 22 0 1 A ) R WA S
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TERERICR AT 24 Aiduhl, O TORERERRN:, fRAE
IEFEPATIAE, PC B BT IR L g, sia =4
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P R AR P LM e P A, X
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I — AR SRR E R, B, AT LA A T
(Low-Voltage Detect, PLVD ) (K545 BN 7.
INTO CHMrbigr 00 WA ECAIRSESE 1, 3XFE, B
ARSI T K.

*5-1: dsPIC30F2010 i [ %
PUHE | R R
=)
B m BARIUF L 5
0 8 INTO — #Rrh 7 O
1 9 IC1 - AN 1
2 10 OC1 — fir tbig 1
3 11 T1 - Timerl
4 12 IC2 — iy ANJi ke 2
5 13 OC2 — iy tbig 2
6 14 T2 — Timer2
7 15 T3 - Timer3
8 16 |SPI1
9 17 U1RX — UARTL i
10 18 ULTX — UART1 Rk
11 19 ADC — ADC ##45 W
12 20  |NVM—NVM B4l
13 21  [SI2C - I2C™ Atk
14 22 | MI2C - 12C Ei
15 23 LPANGER e
16 24 INT1 — #Rrhiir 1
17 25 IC7 — fy ANFH 4 7
18 26 IC8 — fig A filift 8
19 27 frbd
20 28 frbd
21 29 frbd
22 30 frbd
23 31 INT2 — #Rrh iy 2
24 32 frbd
25 33 frbd
26 34 frBd
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28 36 frBd
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30 38 frBd
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34 42 frBd
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41 49 frBd
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W, RZBEPR I AR AR A G 2] B
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(IR BRI S5 R

BB 8 ADE Mg sk 8 FITLsEL 15, X
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W HATAESATIEPREEE, TR IPL<3:0> BEHE
0111 (ERSEZ 7)), XA AR T T T, (HA55R
RE A% Ab R BT o

5.3.1 FEBIF P A

THIEBE A C Ak g . AR, T E R AT

PURE, e MERR .

B iR BB .

ENAIURESL T, PoAEBCE R

1. SRR AT LR ERR B BRI, BRVEARAE
BAE R A i, AR R R

2. WHERERIIE, X 2Ny A 5L B #HAT A R E
YESECT bit 31 %, JFHEAE M 2 g
AN P TRa st € 2= 87 V2] 5

3. WHERENIIE, X BNy A 5L B #HAT A AR E
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1k, K reA HeE AR R
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5. PATBRA#literal545 I GOTO #l i teral 45
A, Holiteral 2RI,
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PATHES . (8 25 N HEF 34T RETURN 5
A LME PC.

HEFR AR BB«

RN, FrA R R

1. EHERIRETPEEANT — AR THERRBRHIME Off
Mews ) 5 HE KR BRI E A 7 a] g RR, A7 AR
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2. HERRFRENZEAN T —A/NT 0x0800 [ME  (fAj Lk
e HE) .

Y5 % 2% i e Bea B«

W AMRYR s M IR, AR % 3 RC 4R

ek TAE, e A Ry sl b
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SREAEAR B R, R A T BURARSE B B
WA P AR R 2

IREAERE BB S A B B AL, BALKAN, #E TRAPR
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& 5-1: R &
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5 -GOTO ML bk 0x000002
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) s 1 [ 8¢ B[]
HbHE AR BB R
8 I AT
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BE VT (R B [r) et
= E DR EA [ Tt
% LE ]
m TR O Ji) i 0x000014
T
Y Pk 52 [ B
V T 53 [ 0x00007E
e 0x000080
T 0x000082
A i p 0x000084
i 37 s i B4 BT 1) T
SRR DR BB i) o
A R R
FIE TS
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KT 2
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ERFANTEA TR, IFSX A 34 AL 4 BB 1)
PR ERR S . IFSX A AE R PRI T 1, KUTHLE
FERbH R R (IRQ) o Wik fadF (IECx) %
FERPAHNIAE 1, IRQ ¥ FBUh W ™4, 7 IRQ
KEEJG A FHFEA B, KUPk BT R B g sk
IR e 2

WA R IRQ, "B LL IPL A7 H AT 4k
FEERAL e, DU A B ol P T

BEEN, AbBEZSKG 2 AR e B A A AL PR SR S F A7 2
FMRFETT (SRL) FRAMERE, il 5-2 fior. &
PR A b T B T U 2 AR AR BRSO . SR
Joi . AEEREHE B A NIRS A% XK 2E
PRt sE g b, B2 W RS FEF  (nterrupt
Service Routine, ISR) Zd A1k,

&l 5-2: TR

0x0000 15 0

:_l%_ﬂ\l

=

H

= PC<15:0> <—\W15 (CALL #i)

ﬁg SRL] IPL3| PC<22:16>

E < B> <«—\W15 (CALL J7)

= v FEAMERG - [ - - wis)
L HER - [ We5++]

F 1 HPfeagaEiEn SR B —ASHE LI
RARIE . INAE PR AL B 2% T 5B 2
2T, FEH WIS R T BR IFSX %5 A7
F P R TR RS AL ARE e TR A T

2: YA ETIE, IPL3 {7 (CORCON<3>)
ROEHiEE, LEEHATHBR BN, %

B v 1
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P
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ERRFAEGRsT, hEXR (VT a2 & H dikr
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B R, A AR B RS A .
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T S2 FE AT RS, 10 AN 75 56 v B ) 8R4 T P G
o XA T RS ATRAEAR RN A 2Z [ P04, LAME
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WMRARTE AIVT, B4 AIVT (K724 2% 1) v] LLYE
;Hﬂa;{m;ﬁi%c AIVT ANEZAT X, APty
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# 5-2: r W9 1) B AR AR U

SFR 4% | #ak | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 SRS
INTCON1 | 0080 |[NSTDIS| — — — — | OVATE | OVBTE | COVTE | — — — | MATHERR | ADDRERR | STKERR |OSCFAIL| —  |0000 0000 0000 0000
INTCON2 | 0082 | ALTIVT | DISI — — — — — — — — — — — INT2EP | INT1EP | INTOEP |0000 0000 0000 0000
IFS0 0084 | CNIF | MI2CIF | SI2CIF | NVMIF | ADIF | UITXIF | UIRXIF | SPILIF | T3IF | T2IF |OC2IF| IC2IF T1IF OC1IF ICLIE | INTOIF |[0000 0000 0000 0000
IFS1 0086 | — — — — — — — — INT2IF | — — — — IC8IF IC7IF | INT1IF |[0000 0000 0000 0000
IFS2 0088 | — — — — |FLTAIF| — — QEIF |PWMIF| — — — — — — —  |0000 0000 0000 0000
IECO 008C| CNIE | MI2CIE | SI2CIE | NVMIE | ADIE |UITXIE | UIRXIE | SPILIE | T3IE | T2IE |OC2IE| IC2IE T1IE OC1IE ICLIE | INTOIE |0000 0000 0000 0000
IEC1 008E| — — — — — — — — INT2IE | — — — — IC8IE IC7IE | INT1IE [0000 0000 0000 0000
IEC2 0090 | — — — — |FLTAIE| — — QEIE |PWMIE| — — — — — — —  |0000 0000 0000 0000
IPCO 0094 | — T1IP<2:0> = OC1IP<2:0> = IC1IP<2:0> = INTOIP<2:0> 0100 0100 0100 0100
IPC1 0096 | — T31P<2:0> = T21P<2:0> = 0C2IP<2:0> = IC2IP<2:0> 0100 0100 0100 0100
IPC2 0098 | — ADIP<2:0> = U1TXIP<2:0> = U1RXIP<2:0> — SPI1IP<2:0> 0100 0100 0100 0100
IPC3 009A| — CNIP<2:0> = MI2CIP<2:0> = SI2CIP<2:0> = NVMIP<2:0> 0100 0100 0100 0100
IPC4 009C| — — | — | — — IC8IP<2:0> = IC7IP<2:0> = INT1IP<2:0> 0100 0100 0100 0100
IPC5 009E | — INT2IP<2:0> — — — — — — — — — — — — |0100 0000 0000 0000
IPC6 00A0| — — — — — = = = = = = = = = = —  |0000 0000 0000 0000
IPC7 00A2| — — — — — — = — — = — = — = = — |0000 0000 0000 0000
IPC8 00A4| — — — — — — — — — — — — — — = —  |0000 0000 0000 0000
IPC9 00A6| — PWMIP<2:0> — = = = = = = = = = = —  |0000 0000 0000 0000
IPC10 00A8| — FLTAIP<2:0> — — = = = = = = — QEIIP<2:0> 0100 0000 0000 0100
IPC11 00AA| — — | — | — — — — — — — — — — — — —  |0000 0000 0000 0000
B3 — = REPUL, A 0.
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6.5.4 NVMKEY 251728

NVMKEY & 5251748, HT5EY. BRshmrEaiiE
B R, F P A Ziiit 0x55 Fl OXAA 45 N NVMKEY
AT, L2, WESIUE 6.6 17 “EwERE” .

€
ih]

vE: e HE:E NVMADR #iI NVMADRU
FAPS, F5 o B e R I TR A7 i 2 Hb

fik

DS70118J_CN %544 1i{
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6.6  GEEHRAE

75 RTSP B, X I S AAT 4 el o e 2
HOGIFEITRE . SRR BRAE FEL ) (BRI 2 ms, G
BRAE SR L0, MBI (B . 1 WR

(NVMCON<15>) # 1 Friadmfesife, #iE4 NG
HahiE % WR 7.

6.6.1 DN A7 R A7 At s ) G R BV
FAP — T CAEERR . SRR INAFRR I F A 1 —1T . —
RN
1. AT P (32 MBS T, ikt
MEIRVE N EEE “Bi18” A7 EIEHE RAM,
2. FHHEE VB B R B e 15
3. BERRINAEREF A AT o
a) WHE NVMCON 75178 LAVt NP7
fiti# 2 7B, JFE 1 WREN {7,
b) HEEERMATHUIEE A% 748 NVMADRU/
NVMADR.
c) 1 0x55 5 A NVMKEY.
d) 1 OXAA 5 A\ NVMKEY.,
e) B 1 WR. XKIFUREERR .
f)  EEREYS CPU B,
g) RIS AN WR A S0E .

5l 6-1: BEREFFMERN—T

4. NEE RAM “BifR” o, 48 32 MR I
HNWAFRE AT o 5 BT 4% o
5. K 32 MR TEHANWNAFFLFAF i ds o

f)

% NVMCON 7 4728 UL SR VX A2 7 A7
s 2 FoitE, IFE 1 WREN fif.

1 0x55 5 A\ NVMKEY .

1 OXAA 5 N\ NVMKEY.

H 1 WR . XK FFURgRFER .

TEGRFE I CPU Bt

U g BB I 5 TR IR WIR A7 2 e i %

6. MMETE, EELWL BI5, MK N AE
it 2 (AT i A o

6.6.2

BERRE A A 1 —AT

%1 6-1 PRI 741, W) LLRIRIERR — AT R P A7 il e
(B2 MELT) .

; WE NVMCON BT EAE R 2 75
; IRPERE AR ST RE S R A
MoV #0x4041, W
MoV VW NVMCON
i WIHRALARER LU ) SR BRI AT
MoV #t bl page( PROG_ADDR) , W
MoV W NVMVADRU
MoV #t bl of f set ( PROG_ADDR) , WO
MoV W0, NVMADR
DI S| #5
MoV #0x55, W
MoV VW NVIKEY
MoV #OxAA, W
MoV WL NVMKEY
BSET NVMCON, #WR

 WIiHE NVMCON SFR

i, WIHL PMTTIA A SFR

; WIRIE TN EAL 15: 0] HR4EH

. WIiH1E NVMADR SFR

v AELUG I 5 ANMEA I BLIE A L 5e 2 <7 bk

5 0x55 4

5 OXAA f

AR zE7 R
TEBBRZ SR PI 4 NOP 174

[iRg PN

© 2011 Microchip Technology Inc.
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6.6.3 B GRS

] 6-2 Finia4 74, AT SREEE 96 75 I S
fFo%. HRBRIBHERFNSHAE, FE 32 %
TBLWIL $54-F1 32 4« TBLWTH 354 .

] 6-2: FRGHAS

y BCE AR 0 S N — AR P T

; PERE AR ST AT R S R A
MoV #0x0000, WO
MoV W) TBLPAG
MoV #0x6000, WD

;BT TBLWI i34 LLS A 847 &%

; Oth_program word
MoV #LOW WORD_0, W2
MoV #H GH_BYTE_O, W8
TBLWIL W2 [ W]
TBLWIH W8 [ VD++]

1st _program word
MoV #LOW WORD_1, W2
MoV #H GH_BYTE_1, W8
TBLWIL W2 [W0]
TBLWIH VB [ W++]
2nd_pr ogr am wor d

MoV #LOW WORD_2, W2
MoV #H GH_BYTE_2, W8
TBLWIL W2 [W0]
TBLWIH VB [ WD++4]

; 31st _program word
MOV #LOW WORD_31, W2
MOV #H GH_BYTE_31, W8
TBLWIL V2 [ W]
TBLWIH VB [ VD++]

X AER] 6-2 7, W3 N AR A .

YItHE PMTLILSE SFR
FE PP A7 ko 451

5 PMHIE A7 1 3 AR
s B PME T N A GNP A

s PMIGE T 1455 AP 28
o M 5 AR 2

K PMIGAL 7 A R SR o

;R PME T A S AR 4

¥ PN I AR B

B PMiE 71 RS AR BIUE 4%

6.6.4 Ja B gm i FE

HT R E K, BAER NVMKEY 15 331751,
DU AV BEAT AT ] 82 5 al g 2 4 o AE G P2 iy 2 AT
Ja, FP SR —B e (GefEmia) , HEgmES
o MRENFEITGZ)E, BHEENNIZEH% NOP 1R

A

I o
{7 6-3: Bshgtit 2

DSl #5 FECAJG ¥ 5 A4 JE Y BELL A A S <7 e b

MOV #0x55, W

MoV VWO NVMKEY B\ 0x55 i

VoY #OXAA, WL

MOV WL NVVKEY HN OXAA B

BSET ~ NVMCON, #WR s JTUREBRI R

NoP ; fﬁﬁfzrﬁ)\w% NOP $§4

NOP ;AR

DS70118J_CN %546 1ii
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W /v % NO (8TT0.SA

'ou| ABojouyda ] diydoioiN TT0Z ©

*6-1: NVM 7722wt

i@%ﬁfﬁ%& Mk Bit 15 Bit 14 Bit 13 |Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 SO RS
NVMCON 0760 WR WREN | WRERR [ — — — — |TWRI| — PROGOP<6:0> 0000 0000 0000 0000
NVMADR 0762 NVMADR<15:0> UUUU UUUU UUUU uuuu
NVMADRU 0764 — — — — — — — — NVMADR<23:16> 0000 0000 uuuu uuuu
NVMKEY 0766 — — — — — — — | — KEY<7:0> 0000 0000 0000 0000

B u = RYIEIAL —
E: [P SoRER E S NAE T

RSP, B2k 0.

0

S
1520, (dsPIC30F #%1%%F/H) (DS70046E_CN) .

01T0240EDIdsSP
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7.0 ¥E EEPROM f2fig 58

VE: ABIRTFNAL T dsPIC30F ZR 54k RILhfE,
RN A AT A AF TC T AN K 2 2% F AR AT
. H% CPU. A&, aFA7a% Ui IH A — B #s1F1h
BEME 258, 150 (dsPIC30F R¥|&Z%F
) (DS70046E_CN) . H K831 F454 9 F 4 e
M Z5E, 200 (16 fif MCU #1 DSC &%

5122 T ) (DS70157E_CN) .

R3S Vo i [l 3 1 IEF R, £ EEPROM 17
e S Al 5. £ EEPROM f7fif 4 B it
BIFE P AT A as Hok 25 /)

FRBE S N R A B M TN R T e A A7 s, B
Ki 4 EEPROM st WiEsE 6.0 41 “INAERE
Ffes” g, XEedgfrasit:

« NVMCON

« NVMADR

« NVMADRU

« NVMKEY

EEPROM 3 774 £ fL RS B2 16 T K bk, 4
SEARAEE RS, NVMADR 5 NVMADRU 277850
S, HokRFHEE VR ) EEPROM ik ¥ oG,
TBLRDL 1 TBLWIL #&4 kiS5 £ EEPROM.
dsPIC30F &% 1 KB %4 EEPROM, Hiulili
[ )\ OX7FFCO00 %] OX7FFFFE.

FEHBEZ R, NOAZSEERAR N G R TT . SHRAET
OB T E 2 ms, ANIetbE T RTE R AR T AR
1k

X4 EEPROM AT R Bk BRIk 1E, A ibded
o fERBENH—kEd EEPROM 5 | G #/E2 8, H
B — B S AN TR) . AE SR B B e AT
T, 2R3 EEPROM ¥R [BIANH & 0 .
PO, WR IS #4E, X5 IWAERRTAA 85 20
A HAEE 1 WR AL, EARENHET ., SE M
B, BERE S WR . ANREFHAEE WR A, IXFE
B T R AR A RS A

WREN {7 A G& I 4 R VPR T S8 4E . LR, WREN 47
HE. UEEEPER TEWRE MCLR £47.8 WDT
I FT W, WRERR ALE 1. EXFERBET, &
)G, HP AL S WRERR {7, FEEZME T, Hikik
47 %% NVMADR {5 725

e ARSI, IFSO 2174t i b Wbn
AL NVMIF EE 1o NVMIF {7 D20 F i

N=¥S =
52

7.1  E¥dE EEPROM

TBLRD $5-4 5B T 24 B BP9 7 R IR 7 151
18 WO 1E 35 s EEPROM 354, 45 BAEIRAE
ZiAt4w WA 1, ] 7-1 iR

) 7-1: 5 E EEPROM

MOV #LON ADDR WORD, W ;  #JUA1LIEET
MOV #H GH_ADDR WORD, WL
MOV WL TBLPAG
TBLRDL [ W ], W

i BBdE EEPROM

© 2011 Microchip Technology Inc.
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7.2 #RR¥iE EEPROM

7.2.1 B354 EEPROM [r)—He

Ju T #EREE EEPROM 11—, &% NVMADRU Al
NVMADR AT D ARLFE R ER AT P
NVMCON Jc & 4 #2Fk $i s EEPROM #:, JfFHE 1
NVMCON 27 /7 25 H [ WR AL FTWRENAY » % 1 WR {7,
A SRR ERE, i 7-2 FioR.

15 7-2: BREIE EEPROM f—3k

; EPETLERR M EE EEPROMER, flifiE WREN fi7
MOV #4045, WO

MoV V0 NVMCON ;¥ NVMCON SFR
D AEBNEEYREEE 1 WRALLUS SRR R
D SI #5 ; TELUE R 5 /MR RN BLIE T B L2 <7 Brhib
MoV #0x55, WO ;
MOV VO NVMKEY ;5\ Ox55 4
MOV #OXAA, WL ;
MOV WL NVMKEY . 5N OXAA
BSET NVMCON, #WR =Ry S e
NOP
NOP

v BRI 2 me PTER.  CPUTEBRER Y ok A o b TR A o
s AR WR A IRPRES, (HF NVMF S B 28 | RQ A MR B A S 45 5 1o

7.2.2 PR EUR EEPROM [f)—AN %

NVMADRU F1NVMADR 25 17 2% DA Z0 §5 ] B HE 5% 1K A7t
P, E NVMCON 7Zifras, EPHFREE EEPROM
B—AF, #1 WR {78 WREN 7. & 1WR {7, 3
SRR, Wi 7-3 FiR.

1) 7-3: BREIE EEPROM —ANF

;o IEREEEHERR I Hd EEPROM Y, fHifiE WREN i
MV #4044, WO
MV V0 NVMOON

; AEBNBEPA G S 1 WR AL DLIF IR R Y .

D S| #5 ; TELLF 5 AL TN BRI BT AR Je gk <7 B i
MOV #0x55, W ;

MOV VO NVMKEY . 5N\ 0x55 g

MOV #0xXAA, WL :

MOV WL NVMKEY T HON OXAA

BSET NVMCON, #WR y AR R

NOP

NOP

v BERRERERAE 2 e SER.  PUZEEIRIE R YR A S b TR UIR A
;o HP AT VRAL IR, AT NVM F alE I 35 | RQ KA i BRI 2 15 58 il

DS70118J_CN #3550 1T © 2011 Microchip Technology Inc.
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7.3 E4#& EEPROM

Y5 EEPROM Hdli A7 i HIC, 2% IR Sy A T

1. R EEPROM )7,
a) 7t NVMCON Zfrasrh, EPrprsids
EEPROM, H# 1 WREN .
b) HETEERRI ML N
NVMADRU.
c) AVFNVM il (A% .
d) 4 0x55 5 A\ NVMKEY.
e) i OXAA 5 A\ NVMKEY.
f) B L1WR . X¥IFUHERA.
g) Tl NVMIF 7 80254 NVMIF ik
h) 3R AL R WR AL S5 2.
2. UEE 5 ANElE EEPROM S 8i47- 85 .
3. 1 AMERE S EIEEE EEPROM Hi,
a) & NVMCON fZifeasry, BT mfedion
EEPROM, Jf#& 1 WREN .
b) AVFNVM EEmfl (k) .
c) I 0x55 5 A NVMKEY.
d) 4 OXAA 5 A\ NVMKEY.
e) &HI1WRAL. XEFFUhgaFE .
f) & NVMIF A28 2R NVM .
Q) 45 ISR WR AL s % .

NVMADR/

XFAFAT, s EIAPS] (3 0x55 5 A NVMKEY,
U OXAA 5 A NVMCON, ZRJGE 1 WR 1) BH ™
WSFHE, SEEASRBS). SRV BEXBAR S AT
W), AT,

HeAh, ZIE 1 NVMCON i) WREN 4 kAl 5
Mo IXFERIRUEHL, B b f AN el SR AR RS S0 71 & oh
W54 EEPROM. FRIAEER B EEPROM i, 5
WREN {7 WAZ IR AR FRE E o A BETR % WREN A7
HEEEBEHZ G, HE WREN AL AL 500 24 5 (1)
SR, 2R WRALE 1, BdF WREN fCE 1. %
IAERT— 4454 % 1 WREN f7. FRe7E[R—4&45 4+
% 1 WR #1 WREN {7 .

B ERE, SR WR AL, JE5 KA R E 5
WA kRS, (NVMIF) & 1. 7 Bl R XA
Wr, B EHIXAREAL . NVMIF 00 g %,

7.3.1 E ¥t EEPROM [f]— A%

—HH PSSR T ERENT, WEREHSHKRE 58T
2%, e 7-4 B,

5] 7-4. #3% EEPROM £EB A

AR BE Ak B
MOV #LOW ADDR_WORD, W)  VIEIIRE
MOV #H GH_ADDR_WORD, WL
MOV WL TBLPAG
MOV #LOW WORD) , W2 AR
TBLWIL e [ W RGN €/

© NVMADR $i 2 L — 3 Ui il i

; EPRES M EEPROM Y
MOV #0x4004, W
MOV VW NVMCOON

;B NBEU ARV ERAE
D SI #5 ; AELLE 5 ANMRA FIANBLIEFTE e g <7 Kb ik
MOV #0x55, W
MOV VO NVMKEY ;. H\ 0x55
MOV #OXAA, WL
MOV WL NVIVKEY ; H N OXAA B
BSET NVMCON, #WR S SEIE T b
NOP
NOP

; BEFERAE 2 ms WTERR.  CPUERU S Fh Ak T IURZs .
PRI VR AL RS, AT NVM F Bl i 38 | RQ KA & 5 2 75 58 o

© 2011 Microchip Technology Inc.
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7.3.2 5 ¥4 EEPROM [f)— /M7 B

5 A\ EEPROM [—ANEAEER, NS5 AIi4
16 MilifE8s, SRJE % E NVMCON 271788 H X fEfig deidt
T9tE.

] 7-5: ¥iE EEPROM St A
MOV #LOW ADDR_WORD, WO ; #Ih4kTgst
MOV #H GH_ADDR_WORD, WL
MOV W TBLPAG
MOV #datal, W2 y ARICE 1 AN
TBLWIL Ve [ W] ++ ;o BNER
MOV #dat a2, W2 o OIREER 2 MR
TBLWIL V2 [ VO] ++ YN/
MOV #dat a3, W2 T SRECE 3 AN
TBLWIL W [ W] ++ HEEYN ¢/
MOV #dat a4, W2 y ARICE 4 AN
TBLWIL Ve [ W] ++ YN/
MOV #dat a5, W2 i BREUE 5 AN
TBLWIL V2 [ VO] ++ YN/
MOV #dat a6, W2 ; SREUCE 6 AN B
TBLWIL W [ W] ++ HEEYN /T
MOV #dat a7, W2 y ARICE 7 AN
TBLWIL Ve [ W] ++ s SAHE
MOV #dat a8, W2 i BREUE 8 AN SR
TBLWIL V2 [ V0] ++ YN ¢/
MOV #dat a9, W2 ; SREUCE 9 AN s
TBLWIL W [ W] ++ HEEYN /T
MOV #dat a10, W2 o AREUEE 10 N
TBLWIL Ve [ W] ++ s SAHE
MOV #datall, W2 ;OIRECEE 11 M
TBLWIL Ve [ W] ++ YN/
MOV #dat a12, W2 s RS 12 AN
TBLWIL V2 [ VO] ++ YN
MOV #dat a13, W2 O AREUEE 13 AN
TBLWIL Y [ W] ++ HEEYN /T
MOV #dat ald, W2 ; IREUEE 14 M
TBLWIL Ve [ W] ++ YN ¢/
MOV #dat al5, W2 i SREUEE 15 N
TBLWIL V2 [ VO] ++ YN/
MOV #dat a16, W2 i SRS 16 AN
TBLWIL W [ W] ++ ; SR, NVMADRfifie E—ka& v bk,
MOV #0x400A, WO ; EPRBLHET 275 44 EEPROMR
MOV W NVMOON ; BNEELL AV TR E
D SI #5 ; ELUG 5 MRS AN BLIERTE e g <7 bk
MOV #0x55, W
MOV VWO NVMKEY . 5 NEE0x55
MOV #OXAA, WL
MoV WL NVMKEY ; SNEEOXAA
BSET NVMOON, #WR ;RS A
NOP
NOP

7.4  ERE 75  BIIBIRBA

WRIGA RN, R e > 1B n] BEERIL O 5 A A7
fiti e P IS R A TR G . I RAE N AT Hh AT T
[ PNIESE . (NN S Uw s L AR
NAZIHAT SHK: -

FEEAEDT, HAFTE S LA EEPROM fi-fifi#s . #tFW
BTSSR IE 5 N EEPROM. _EHLIN, WREN
P22, mH, L RIER E R #54% 1 EEPROM B4t .
GiAashFHE WREN fi—ig, TR E. Wi
TR B B AN SN .

DS70118J_CN %552 1ii
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8.0 1/O%iM

IE: AYIETMELE T dSPIC30F RAIBHFIThGE,
(R ANSHEA T LT A 25 T R AT
e K CPUL Ahg, A A7 Bt WA — e 2 1 2
RERIE L5, 1520 (dsPIC30F #4IZ% T
Jil) (DS70046E_CN) .

PG 245 | (B Vob. Vss. MCLR F1 OSC1/CLKI
ZH0, ¥IhANES AT 110wy BT

AR 1O Fay N\ 1 #E 2 R R B SN, DAMEIE SR T
Tt

8.1 AT IO (PIO) %O

WERANGEAERE, JF HAMEIEAE M H RS | IR, 5184
FEATEVE A /O 5IEME A« IXE, W LLSE 11O 51J#,
LR 6 N FEAT i A7 1R I Bh ws b e 2 b iR AMA
e, (HAMEATEMT RS, U5 | BImT DA 9K
o

BT B 5B, #5052
W 2479 . BUE T IR %4788 (TRISX) #eiE 5l B2 A
R . WEREEE T A 1, WSS . BT

Ja, AR 5 e ORI . 8RS (LATXO ,
BEREBAE; BHHE, SHASHERS (LATX) o
Ui (PORTX) , BefEus D51 HME, SimH5H, 5
R (LATX) o

ATATAE Je FL TR 0 R 2 1 75 A%, WX TR e 4%
PR 5 TS, WK B AR b, X RE, NN
LATX Fll TRISX & A4 LA S FU 5 LI, #Ksh % .

2 51 B ) — AN s sk 5 W e SO TN TR
JLHE, B T e 1, B A AT H At 55
Mt . INT4 5126 1 .

5ANEIEH S 34T 110 (PIO) 3 11— | T4k
Wo AMNGE I H SR R A AR L SR by — X 2 BT
Ko ZURTITIIEFEANBEIE A K3 DG 110 514
AR A G S T AR B 8-1 o T I &
W SHABAMNEICH, LA S AN BEER RIS 1O 51 JH
JG. F 8-1 4 TN PORTB %I PORTF 13 it 171 1)
ALER IR R

& 8-1: LR i O R S5 A HE P
S IEATSIPS

| e A jl /_/

| ShEbee |

| Shuih R |

| S EaR |

Lo J

PIO #ibk

r— - - - - - - - - — A
| |
| % TRIS |
| |
| smas 5 o |
| |
| 5 TRIS CKL | L .
| TRIS #if£4% |
| e—D Q |
| 5 LAT + |
| 5un CKL |
| BT |
| . |
| o | i SR
| e !
Lo J

© 2011 Microchip Technology Inc.
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8.2  FlEMHINGOFIH

{fiF{ ADPCFG Al TRIS i fras#=H1 A/D i 15| B #
Yo FobF 32 F VAL N s 0 5 LT, DA 0K LA S )
TRIS A7 & 1 G « WS TRIS AriEE (F) , WK
s WS (Vo B Vou) .

I A A7 A I, BT G R AL Nl E 1 5
I, AR AL (RHSP) .

BLE A E NI, AN S B S N AT 4t
RN R N AR AT A SO BT NI B (4G
ANXx BIBHD LB, AR BN h 28 FE IR H B H
PR P 2 T

8.2.1 I/O % 3 / B

3 177 1) A B 1155 A0 DA B [ — 3 L F B A 2
W) T — AR A R S5 A I i) o T L R RN — 4%
NOP #54,

) 8-1: i i / SEAERE

MOV OxFFOO, WO ; K PORTB<15: 8> fit & N4
MOV W, TRISBB ; ¥ PORTB<7: 0> Mt & Mk
NOP o OFER 1 AN AW

btss PORTB, #13:; F—4%15%

8.3  FyANHPAR{LIE AN

NP AR AR, 75 dSPIC30F #sfFAEls )™ 4
FHIAE SRR I A PSS, DAY T Bk A 5 _E 11
REZA . AMERAERIRELCE IR AR i, i
Pt BERIA A BPIRSZZ A o X TAER AN RE AL I
PERER, LR (ERE) MIAMIGE S 2k 22 4
(CNO 3| CN21)

DS70118J_CN %554 1ii
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M GG # NO (8TT0.SA

'ou| ABojouyda ] diydoioiN TT0Z ©

* 8-1:

dsPIC30F2010 ¥ I & 723 m it

SFR A | #hfk | Bit15 Bit 14 Bit 13 | Bit12 [ Bit11 | Bit10 | Bit9| Bit8 [Bit7|Bit6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 SRRE
TRISB 02C6 = = = = = = = = — | — | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 0000 0000 0011 1111
PORTB 02C8 = = = = — = = = — | = RB5 RB4 RB3 RB2 RB1 RBO 0000 0000 0000 0000
LATB 02CA = = = = = = = = — | — | LATB5 | LATB4 | LATB3 | LATB2 | LATB1 | LATBO | 0000 0000 0000 0000
TRISC 02CC [ TRISC15 | TRISC14 | TRISC13 [ — — — — — — | = — — — — — — 1110 0000 0000 0000
PORTC 02CE | RC15 RC14 RC13 = = = = = — | — — — — — — — 0000 0000 0000 0000
LATC 02D0 | LATC15 | LATC14 | LATC13 = — — — — — | = — — — — — — 0000 0000 0000 0000
TRISD 02D2 = = = = = = = = — | = — — — — TRISD1 | TRISDO | 0000 0000 0000 0111
PORTD 02D4 = = = — — — — — — | — — — — — RD1 RDO 0000 0000 0000 0000
LATD 02D6 — — — — = = = = = || = = = = = LATD1 | LATDO | 0000 0000 0000 0000
TRISE 02D8 — — — — — — — | TRISE8 | — | — | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISEL | TRISEO | 0000 0001 0011 1111
PORTE 02DA = = = = = = = RES — | = RES RE4 RE3 RE2 RE1 REO 0000 0000 0000 0000
LATE 02DC = = = = = = — | LATE8 | — | — | LATE5 | LATE4 | LATE3 | LATE2 | LATE1 | LATEO | 0000 0000 0000 0000
TRISF 02DE = = = = = = = = — | = — — TRISF3 | TRISF2 — — 0000 0000 0000 1100
PORTF 02E0 — — — — — — — — — | = — — RF3 RF2 — — 0000 0000 0000 0000
LATF 02E2 = = — — — — — — — | = — — LATF3 | LATF2 — — 0000 0000 0000 0000
B - — = R, Bh 0
i HRFAEEALRE, S W (dsPIC30F £4Z%TFt) (DS70046E_CND .
#* 8-2: BN PGB AN B AR U (BIT 15-0)

SFR 4% | #hhit | 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 BRORE
CNEN1  [00CO| CN15IE | CN14IE | CN13IE | CN12IE | CN11IE | CN1OIE | CNOIE | CN8IE | CN7IE | CN6IE | CNSIE | CN4IE | CN3IE | CN2IE | CN1IE | CNOIE [0000 0000 0000 0000
CNEN2 |ooc2| — = = = = = = = = — CN21IE | CN20IE | CN19IE | CN18IE | CN17IE | CN16IE |0000 0000 0000 0000
CNPU1  |00C4|CN15PUE |CN14PUE|CN13PUE | CN12PUE |CN11PUE | CN10PUE | CNOPUE | CNS8PUE | CN7PUE | CN6PUE | CNSPUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE (0000 0000 0000 0000
CNPU2  |00C6| — — — — — — — — — —  |CN21PUE|CN20PUE | CN19PUE | CN18PUE | CN17PUE | CN16PUE|0000 0000 0000 0000
[2ia B — = R, 8240
VE: LTI SRR, 1520 (dsPIC30F £%12% TJIt) (DS70046E_CN) .

01T0240EDIdsSP
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9.0 TIMER1 sk

W AEIRTM RS T dsPIC30F 4141 HIThfE,
ELZ AN A AR R 0 244 T8 T AN L 10 225 0ok
. H CPU. At ZFAras it BRI — 3814
DR 2 E R, 1ES R (dsPIC30F R¥|Z%
T (DS70046EiCN)o

AENBT 16 Al Timerl HELL R A T AER

X K 9-145H T 16 fir Timerl BB A ALAE A
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%ﬁ%ﬁ
e OCXR ;@g :g Q oCx
% 3 | it e
7 OCM<2:0>
o B B X ocea
7 G T x=1H12)
0 TOCTSEL 5 T
ﬂ%ﬁi@ﬂii_ﬁﬁ_ﬁffﬁi_k ________ L L
TMR2<15:0>  TMR3<15:0> T2P2_ MATCH  T3P3_MATCH
vE: B “x” RIS AN A TR 1 R 2 ARG F AT RS
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12.1  Timer2 Al Timer3 #R%k#

AEANT LB B AT PR 16 5 I 8 Timer2 A1
Timer3 Ff{)—4,

Bl OCTSEL i (OCXxCON<3>) k47hl5E I 2% ik
o Timer2 S H LB HLELA (15 I 45 P55

12.2  fRj R LR TR AR R

MPEIfAT OCM<2:0> (OCXCON<2:0>) =001. 010
5011 B, Bk LA m s g e B A R 5 =R R
H AU AR A 2 —

o PLEERIE /O T A% L

o LREESRE 1O 5] A & T

o LLEAE /O 51 R AR S

IR T OCXR % /74% . OCXR /A2 N
—AME, AR5 T R e i g T SR L. b
1T ELE, # LA E AR IO A — . W SRAE TR B
OCXR HHMEZ A, THEEsE AL Z, W OCx 51K
BRFFAL.

12.3 X LB L Re A%k

7 OCM<2:0> (OCxCON<2:0>) =100 1% 101
BF, BT I H LA T A T A T 4 W R 0B H L T
B Az —:

o Hy kAR

o SR H kP

12.3.1 ket

FH P AL O 2R B kb, FREBAT T AP IR

(e I 2 T D -

o e a4 BN A Tey,

o HRE Tov vHH T T W hkeh 38 A .

o THELE I 2E LA 0x0000 F ik T 44 H i 17] o

o kR R BE T AR 1 1A) 43915 N OCxXR Al
OCxRS W78 (X FoRlig 18 2) .

o WEEM B AAENE, 2 ETBAT
OCxRS i %5 A7 4 1IME

o W'H OCM<2:0> =100,

o ffifEEN2E, TON (TxCON<15>) =1,

BRE A — ARk, AT S — R EEERE

OCM<2:0> = 100 B 7],

12.3.2 Gk

gyﬁﬁ%vﬂaﬁwiﬁi‘zﬁ@‘;%tﬂ%m 7% AT T 415

K ¢

o HiETe 4 A Tey.

o FRHE Tov TR I kR g AR

o VFELNE I B AR (E 0x0000 F kb T 44 s i) o

o Ok 9 T AR A 1 1) 435505 N OCxXR Al
OCxXRS i fEa: (x Foriliig 188 2) .

o WHREINAFINFAHRNME, TS TlRT
OCXRS L& 474 IFIME -

o W'H OCM<2:0> =101,

o fHifiEENZE, TON (TXCON<15>) =1.

12.4  f&jH PWM 3

L7 OCM<2:0> (OCXCON<2:0>) =110 8 111
W, BTk i UGB IERC o8 PWM LR . U
Jy PWM TAER#ER, OCxR & 3Hifrse (K ,
OCXRS &4 BB 48 o IXFERESE PWM 15 5 BRI AN &
PR,

9T g H LU R R E Y PWM LAEREC, L
PAT THIL 5.

1. HBENMWEINGEAA, ®E PWM I,

5 OCxRS #f7sy, WE PWM =5t

J0% L LR B B PWM AR R AL

BE TMRx  fiisrMith, fliggent#s, TON
(TXxCON<15>) =1.

12.4.1  PWM W51 s LR

Pl OCM<2:0> (OCXCON<2:0>) =111 I}, Jif
e EL A T R B Y PWM TR, (H B
NSRBI EhRE . LT, Wik4E OCFA/B
S AT BZ 0, ISR PWM it 51 JH0EE
TEBHEAIRZS . OCFLT {7 (OCXCON<4>) FHiE
TP A . RS KPR EE, E BT A E A e R
aee

B R A DR -
M & R, FORERE T PWM B

P
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12.4.2 PWM J& 3]

Wit '5 XN PRx 2745 0] LA & PWM . a4l A 5K
12-1 #45 PWM J3,

A3 12-1: PWM JE#A
PWM J&#] = [(PRx)+1]+4sTOsCe
(TMRx T3 i)

PWM #5% 5E Xk LIIPWM JE 9 1.

T TMRx S 12000 N J I 27 77 s PRx I, 76 R

— AN I 1 R A R A R YA A

o TMRX H%.

OCx 5| H#E 1,

- AN 2 nHF PWM (525 LKk 0x0000, N OCx
5| B PR R A T

- Ak 2 WA KT PR, 5| K AR
.

# PWM 525 OCXRS 4 #£5] OCXR .

AN ) 5 B o P AR R Lo

2 L& 12-1 F5C5 PWM JEIALLES . S T is M

W, B E Timer3 .

12.5  CPU PRHRAL = I Ma] i 4 H b T4E

2 CPUIE ARIRBEAURT , ITAT 1) N F I B R 452 1 k0 A
1, A G TEAHE S RSN CPU ZE AR A
ZHTIATRCIR S o

B, 2 CPU HEAMRIRARAS I, R 51 A e i, )
SR R SRR ER o R, 24 CPU BEAAHR
ARSI, RS AR, R DR R (G P
FEIZPRIGOL T, S asEn eIy, it EE BB B Ao
=LAk

12.6  CPU 7% PR 1A 18] i HH b AR
Y CPU #EAZ U, i LRI EATI SR e 6% 42 I
e TAE,

W% OCSIDL fii (OCXCON<13>) N4 0, Frikint
3 (Timer2 3% Timer3) {# g H ik g i 25 TSIDL 7
JIBH 0, Hir LBl E AR CPU 28 AR [a] T4

A 12-2: PWM %t it P
C o JA8 -
B I E— —
; Btk ! X :
TMRj: PR3 TMR3 = PR3
= T3IF=1
-{Efl';ﬁ_h\ylﬁ';) G759
OCXxR = OCXRS OCxR = OCxRS
TMR3 = i %t (OCxR) TMR3 = i 4Lk (OCXR)
12.7 S B KT PWM BER, A3 PE R AT, b I (6 I 2 W

D PG 1 B A B A UC L N P AR B RE T, TS
brk =] UNTW SN v

XFER PWM Z AN T AR, R A, Al
MR (OCXIF) ‘B 1, 403 i i i s ks
P . OCKIF LA TABN W IFS RET AT, ©
DT EE Gl S (iR e WA = =i 1 i (W 2 o 1A
(OCXIE) kAl OCXIE fify TR 1EC #:45
R T

AL (T2IF 8¢ T3IF) & 1, Wi i Wit imicd s
. TXIF A7E IFSO R FTAF s, BIEE U
LEBAE AT . W T IECO #5355 %5 17 2o v 1 i I 4
T R (T2IE 8% T3IE) , KAV . 75
PWM TAERE, i b P Wiin S AA S E 1,
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"ou| ABojouyda diydoioiN TT0Z ©

£ 12-1: T P AT AR AR Y

SFR %M | #ht | Bit15 | Bit14 [ Bit13 [ Bit12 [ Bit11 [ Bit10 | Bito | Bit8 | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito SARE
OC1RS 0180 itk b 1 B AR 0000 0000 0000 0000
OCIR 0182 S L LR 0000 0000 0000 0000
ocicon | o184 | — Jocrrzlocso] — | — | — [ — | — [ — | — | — Jocrri|ocrsEL| 0OCM<2:0> 0000 0000 0000 0000
OC2RS 0186 finth b 2 LA 0000 0000 0000 0000
OC2R 0188 St LA 2 RS 0000 0000 0000 0000
ocecon | osa | — Jocrrzlocso] — | — | — [ — | — [ — | — | — Jocrrz]|ocrsEL?] OCM<2:0> 0000 0000 0000 0000
B — = RIEPUL, HA 0

E:

H KB AAIE, S0 (dSPIC30F £%51%% T /) (DS70046E_CN) .

0T0240EDIdSP
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13.0 IEX4wiEasE0 (QEI) f&iR

VE: AEIRTN RS T dsPIC30F 4141 1IThfE,
{ER AN AT W AR T ANEL I 2 2% F 0k
. HR CPU. A5t 2747 2% Ui I A1 — Mt A 1F
DR 2 E R, 1ESH (dsPIC30F #415%
Bl (D870046EiCN) .

ATENFT ERXH G B D (Quadrature  Encoder
Interface, QEI) HEERAAICH) TR, QEI it
T Sk gm0 O LR B LA B s . W&
AL AE AL N A R AR A A .

IEAC g get 0 (QED J& 2 s HLy i B FH HR AN AT
B SSEES 7y, Bl T ek (Switched Reluctance,
SR) HIHLFIZZ Ui /& B L AL (AC  Induction  Motor,
ACIMD . QEI [ TYERF M E.F5:

o SAMRNIEIE, R PARE SRR TR

o 16 f7id3G / AT B TS

o VT MRS

o ALEMIE (x2 Fl x4) Bl

o NI b AT G R A R YR B

o FJMY 16 frEIN 2% / TR R

o IEAZGWMIY A R T

T BEE M N AL QEIM<2:0> (QEICON<10:8>) [T
XL T AR, B 13-1 44 T IEAC s e84 L I HE
K.,

& 13-1: IEAT Grigas B O HE R
TQCKPS<1:0>
PRI TQCS )
‘ Tcy ‘H
—o
[F]25 AT
[ A i ﬂ ™ 1,8, 64,256
QEIM<2:0>
QEIIF
TQGATE b Jif
_K\‘—6 bR
> g6 Ry /R
g 2 (POSCNT) -
QEA e [0 R B2
— RS |
UPDN_SRC I B
Iig
gl T
5 |QEICON<11> $3 L T
i ﬁ
1 e+
’ BRI
(MAXCNT)
] e
QEB B
INDX g ]|
BTk uE Ay
%3
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13.1  EXRHmEHREOZE

MR R R g 2% (oA mig g BF =4
Bl AL BAHFIZRSINKA. £ ACIM Fl SR HLHLIK
PrERGEEESR, XM AR AR, Ll 2o
T

A (QEA) il B M (QEB) M55 HaR €N
IR R W A FHFERT B AH, B4 FLIE ) e
o WE A MG T B A, TBAINK LR ) ek .
AR RS R, B AN R, 1
I FEE SR A B LA . RSP A HIA B AH—
H, BAMKHE,

13.2 16 ALifHl / BIRALE T sk

16 (78 / fil vk HOas AR RE— AV Kbk bt 1 o o
WG AZKE T i AR B HA AR 5 IS R E
WHEAE N — B ds, O BUE S B BOELE . T
J7 1) 1 UPDN {5 S5 » %45 5 th IEAC S 4 1 1 1248
e

13.2.1 P EIEE RS T

CNTERR fii (QEICON<15>) 24t T QEI [\ B vF 4
AR A ThAE. R A0 BB N B O R 5k
SAiMX (QEIM<2:0> = 110 B 100) i, A fgffiH
R A IS, EXLERIEUT, POSCNT #AFdsT M
WA 5(H  (OXFFFF 8 MAXCNT + 1, ik T-#5m)
BT LRAE o SR 2 e, K5Il E 1 CNTERR i
PR AN R AR QEL VT e . I 1
CEID 7 (DFLTCON<8>) T[4 QEI TF4E, i o bt o
TER BN AR 2 S5, LB B 4k 206 4 i 28 fik o
BT IS, POSCNT F7Eas4karifili / T3
HEHI ARG L / TE. ZAEBKRIERESY /T
WA AT 4 . CNTERR A7 22— / Bo7,
FH R P SR A O LA T R A

13.2.2 B As 2 AL

B EU S AL REA. POSRES (QEI<2>) i
I F 2R 5 Bk i R S B RS T R A . A
24 QEIM<2:0> =100 8% 110 It}, &AL AE .

W POSRES fris& R 1, W& - E s erm )22
SIS A . i POSRES iy 0, MY
R 2 22 51 ik b A B B AN A A B TS
B AR ST I G T B, B R ARV Y /T
T I AT S A

Mk INDX {550 B -2 (POSCNT) #H4T
AL, e E QEA FI QEB fy A B HIFRE .
HAEXERETEN, S04 2K E @
DFLTCON<10:9> 247341 ) IMV<1:0> £ A] 1k Fix L
2 POSCNT F sl B A7, IMV<1:0> (&3]GS
B 47 i F P AER 51 kbR 6 2 QEA il QEB #ir A
SR

1E AX IEACT VBT

I W1 =5k ICEATE K B AN S IR

I MO = R5kHICELATE SR A AHET G S RS
182X IEAZH SR T

| W1= A ZR5PREREERNAHBAGEYS (0 =AM,
1= B

| MVO= 25| ik T L 25K 1 BT 3 A B N5 5 PR A
AN B 225 kB B s R R A T /R
AR, P AT

13.2.3  WHEHOTRPRE

WHTHTIA, QEI ZHEARYE A MIF1 B MHZ MR =
£ UPDN {55 . BRI, I3 UPDN %
SHPRALLSE SFR ) UPDN {7 (QEICON<11>) ,
PGV A

vE: QEI 5K R AN SI . 7 25250 S AE
%Dﬁgl:;\z FAEe T QEI AHE S| L2 N
THRIN
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13.3  frAEMERRK

QEI STRFPIFFI AR, 43 TIFR A x2 Fl x4 155X Tl I

F- SFR QEICON<10:8> H {5z CiL 447 QEIM<2:0> 1]

LR

2 PEHIAL QEIM<2:0> =100 5 101 I, #ik e x2 &

R, IR QEIZ A H il T A MBI NS 5K & i B

THEAR R . A RS S IR TR ANT BRI A

SEAL B AL ORI, AIAE x4 B —FE, B

AT ST T E 08 O 1 (M

16 x2 MR, (7270 38U B v B AL B AT AS

I J A «

1. BzZES b, QEIM<2:0>=100, S E
AR E AL

2. WHUE S MAXCNT, QEIM<2:0> =101 JGHECK}
SES VA RIR En =K VA

A QEIM<2:0> =110 5% 111 Itf, Bk$% x4 &

i, b QEI ZHPEEE A MR B AHAAE T I04F

AT RA AL BT AL R . A FA B IS

TR AT ARG T BN B VT H 0 1 B8 ok

76 x4 MEERT, FEE S EUE VB A B A AN

IFi) B A <

1. QEIM<2:0>=110 W, Kl 2R 5| ki T80 &
TR E AL

2. QEIM<2:0>=111H}, 7-4{H 5 MAXCNTICH T
BB HASE AT

x4 PUEARE S i 5 PR LA B SR AL T 5 R P I I A

i CEZ M ETED .

13.4 T gTEEIF R IR AR

H g A DR Ao S DT RN IE AR 5 R R A
it ¢ e ke A 8 i N R = I A i T 3R 918 3 2 L R P SR Al
TG PP 75 RTINS PRI R P Qe . I Sl P = 28
HILTE 2 2 e s TN R, Bl LR S
TR A T U R AE = AN SR I 48 I B3R AT IR
AN EZ G, ARV ER N H G S kA
.
Al i@ i i QECK<2:0> (DFLTCON<6:4>) X} QEA.
QEB Fl1 INDX 5 | I ) 450 7 D e st b 3 B 8 35 AT i 2
WIE, AR AR MW Tey.
QEOQUT {2 Jy 1 LIMEREQEA. QEB F1INDX Il If [ %€
WA I BE . 75 POR H1 BOR IS, 7 3030 1l e 2%
P 2 R A L

135 &M 16 fiErtas / vHEed

2 QEIBTH AL E > QEIFix QEIM<2:0> =001 i,
DR TR R R 16 e SR/ TR,
QEICON SFR 75 1775 T 51200 4 B 2 ) 4 110 8¢ a2 FD s i o
PR ERIIRE S Timerl AHIF . QEA 51 1E i i 2 i)
BTN o

TR T IS, POSCNT 2577244 A s N 28131
4745, T MAXCNT FA7as AR AA 8. e
2/ I ZF A7 28 UCECHS,  QEI R IWThR K 1.

WP e g R ITE D e b 2 ) e — 1 22 S AR B I T R it
1/ B LB IIRE . 4 UPDN 5 & BT, 2
ISR AT BG4 24 UPDN B G B, 5E N
2R AT R S

& TARREAI A (B, A QEI B E5E IN
SRR S 2 ) B AT IN & /LA

P AF A R RS o

UPDN #31 / P& (QEICON<11>) W] JH ik & It
wrAr A7 VO ARAS . 5 UPDN = 1 1, JE I #94
iﬁﬁﬁiéﬁ_iﬂwré&o 24 UPDN = 0 I, &R 28kt d it
Ak, $5#I467 UPDN_SRC (QEICON<0>) HikifiE
SE W 28V E07 PRSI 5 N UPDN £33 / ARASAT
PRI (QEICON<11>) i QEB ol MIFIRA.
4 UPDN_SRC =1 I}, I #1507 7K i QEB 51
el FIRE, 24 UPDN_SRC = 0 I, SEm #8051
i1 UPDN £7ffi5E

& U E I 25 AN SR AN S 2D T B AR
W RAE AR B, Ik B )5 R
LA

13.6 CPU RHRAEA T QEI BLb#/E

13.6.1  CPU KHR#Z T ) QEI #:4E
1E CPU IKRIRBE R N QEI BLHuwkis (- T4k,

13.6.2  CPU IRHRA R e I 28 4

7 CPU PRIRBEATS, I SR AN AR, DR A s Aol
BEEIET .
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13.7 CPU ZEWRHR T QEI A /E

Hi T QEMSHR Al 24 IEAS S i 42 1, = 16 {78 I 4%
LAUR &4 T X P AR (1 QEN i AF: o

13.7.1  CPU ZH# T QEI #:4F

% CPU AP WHAN, W QEISIDL A
(QEICON<13>) =0, ] QEI £ TAF. 7 POR i
BORIK, Z%ATERIA N iZH0 . 75 55 WAL N 27 B8 QE I
Y b TAE, MoK QEISIDL A7 i5E 4 1.

13.7.2  CPU 7 MBF (1) 5 I A1

2 CPU &b T-4% PR R H. QEI BCH L B 2 16 A7 18 I S pi
RS, Wi QEISIDL fi7 (QEICON<13>) =0, /i 16
PrER 2K TR, fF POR 1 BOR B, %47 ERIN NI
0. 7825 AR N 25 BAE I 2 A b 22 0k T4, K
QEISIDL i H 1o

S QEISIDL A #iE 2, e #ef IEH TAE, #i% CPU
WA HEANZE B —#E

13.8 IEXRgmig#sE O
IEAT Y ig 25 O RENE7F A A DL R R I 7= 2 op b«
o 416 frEadl / AT B SR R AR /R
e I A TR
o KOMEN SRR T kR, B CNTERR {78 1 I
o SERSRAMIICREMSE Gl / FED
o [T E I
ERAEU AR —FHIER, QEI hirbr & QEIF ¥k E
1. QENF {2l x4 7 KiE %« QENF AL T IFS2:4K
SHAARF .
A T8 AR R YRR QENE At . QEINE 47T
IEC2 =il A /a8 11
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* 13-1: QE| T8

z’;; Mk | Bit15 |Bit14| Bit13 |Bit12|Bit11 | Bit10 | Bit9 | Bit8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BRIRE
QEICON 0122 [ CNTERR| — |QEISIDL| INDX |UPDN | QEIM2 | QEIM1 | QEIMO | SWPAB — TQGATE | TQCKPS1 | TQCKPSO0 | POSRES | TQCS | UPDN_SRC | 0000 0000 0000 0000
DFLTCON | 0124 — — — — — | mMv1 | IMvVO | CEID [QEOUT| QECK2 | QECK1 | QECKO = = = = 0000 0000 0000 0000
POSCNT | 0126 P B <15:0> 0000 0000 0000 0000
MAXCNT | 0128 S Bl <15:0> 1111 1111 1111 1111
ziba — = RSEPUE, BEh O
E: HRFAEMSAMIR, HES W (dSPIC30F #%5112% F/t) (DS70046E_CN) .

01T0240EDIdsSP
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14.0 HHLEEH PWM iR

VE: AEAETINESE T dsPIC30F R5I#s i Lhfe,
HZ AR A A TF T 2446 T AN 2% F Ik
i, FK CPU. Ak, FAFds UL A — R as 1
e E L 5, 152 (dsPIC30F #415%
Tjit)_(DS70046E_CN) .

BEAR AL T = AR 2 B[R0 bk 5 PR il - (Pulse Width

Modulated, PWM) [{{E55. B Bk fe S F LA

JRORT F B4 i R F <

o AHAT U FL AL

o JTFSRHEBL HLHL

o HWALH (Brushless DC, BLDC) HiHL

o RiEWrHdE  (Uninterruptible Power Supply,
UPS)

PWM e B A LR ek

o 6 MR 3 LR AER I PWM /O 51

o 16 fiAEE

o SRR PWM AT

o TAVESOF S L 55 i H A

o FRfK AR R

o R ST AN BRI R T S

o HTHT#AHBHL (Electrically Commutative
Motor, ECM) sl ol 's s

o AT WREEILMAME DA “ReBRFAE” LR Es

o AERATAT—A PWM & 5 IR S) & 62 R A
i) FLTA 5|4

e E S 3 AN SR RS, Al S o 1 & 3. Ik

BHEA 6 4~ PWM HrisI |, 4545 PWM1H/

PWMI1L & PWM3H/PWM3L. 6 /> /O FIITT 44K 3

At GRS X, 3 BIBUF AR H 8L RoRe 0T AR

BB, ik PWM 5] IR BUE 5w 110 51

RS

Kl 14-1 b BoR T LIRS PWM B TRILAE R

PWM AT LSEI 2 Fh TAERE, A F) T Se Bk e 1

DI HINH
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& 14-1: PWM HEE]
A

4{ PWMCON1 ‘

PWM AL FIHSL SFR

4' PWMCON2 ‘

44 DTCON1 ‘ BER 4] SFR

—4 FLTACON ‘ FLTA 3145 %] SFR

PWM F3)

PWM %7E 22 3
. eocamim ||

&l . PDC3 |
4 :
: e =
3 1 L e » 3 3 JE X I ) PWM3H

1 > i PWM3L
9 F—_——— = — S - e

| | "

— PTMR ; > i > I 2 FEEHT il D Pwm2H
| i | e ki g X PWM2L
| |

L PwM e .
| T | a1 T LR | —X] PWM1H
| ’ PTPER ‘ | > B A b —<] PwM1L
| % | I FLTA

4{: PTPER 2 ‘ :

4|' PTCON ‘ !
| |
|
| fgs BR 17/ R
| e I e WA

SEVTDIR -

4{| SEVTCMP ‘ | proR
| |
L — - |

~_ PWM I 3

WBONTEWE A, Eh RS PWM EA%E 1R 2 (405 .
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14.1 PWM KfEE

PWM I35t TR 088 RS 0 g i 15 4058 I 2542
i, @it PTMR SFR A X iZ ) 3L 4795 )« PTMR<15>
J HBUREAL, F TR0 PWM IRRE R 25 5507 11 o
WIR PTDIR #iE%, XYW PTMR IESH T 4. W
X PTDIR & 1, #H] PTMR IEHATH# 5. i
PTCON SFR X} PWM W JEHHATICE . nIEEE 1 /45
% PTCON SFR 1 [f) PTEN {741 RE / 2% 1IN 3 24 H %%
35 % PTEN filtt, PTMR BASHIEE.

PTPER SFR % PTMR ({408 . Fl P 4205 N 15
fifi%E PTPER<14:0>. % PTMR<14:0> ({5
PTPER<14:0> H{HAHICECHS, WK SHEM A O
R N AN Bl R I S T RO ), IXER TR R
(RS

vE: TR SR A A7 2R BEE ) 00000, 5E I 3k
50k o £ HORD AR R Bk R E R 2
0x0000, o A<= A i W FIVRE Bk 528 ok
155 o ZAEHOR AN S B I %5 A7 2%, BIAE
T A& 0x0000 ; [Kh, HIJ7Oh20i2E biZps
He DU 37 B ) 2 A as .

PWM A SE AT B &y 4 PR 1 T AR

o HAHIBITHE

o PRI

o LAY / BT EE

o R BT W IR E SIS / T B

ifid PTCON SFR A1) PTMOD<1:0> fif A £ £iX 4 Fi
B 3 / it BB SR AR L 55 PWM
AR AS PWM AR ] 57 457 5 2 - 4R L
(ECM) fikiidz .

PWM BF 35 7 A2 1 H W7 A5 - Bk T B Uk B A
(PTMOD<1:0>) 1 PTCON SFR H[{1 )5 3 45 b33l 47
(PTOPS<3:0>) .

14.1.1 H s 171k

A BTN, PWM INIESE 76 8 - 50 & S5
JEJE W% AE%:  (Time Base Period register, PTPER)
PP EMEAHICES . PTMR S A2 AE N — g NIl
WEA H I PTEN A7 fR3EE 1IN K R 2L dEAT i 8 1
.,

2 PWM B 34T B iz TR (PTMOD<1:0> =
00) , FHHHMEYS PTPER & A78s LI A A rh
Wrdifl H PTMR 2728 A % R, Al
FHJG 53 SRS B R BEAC R Wi (AR

14.1.2 iR

AR, 2 PTEN 78 1 1 PWM i 250
FFaaih 4. 24 PTMR #4748 #IMH5 PTPER %47
PRICEEHS, PTMR a7 A7 a8 N — AN N Bl i 2
£, H PTEN A7 4 A A3 2 AP b SE 1

4 PWM I AL TR (PTMOD<1:0> = 01)
W, 2&4LE PTPER A7 AR UCHC HB = As— S il g4
f, PTMR ZFF8 &4 T — N By =47 % H.
PTEN R #0E S . EEHXT, Jaa g A
HEEH .

14.1.3  ELLAN / BT B

EESERY / S BT, PWM I K 3k1 75 18
HHEZEY PTPER #A7a-HAHICHE . E 254 F—
A BN IR L I T 4R 3% 9 T 5. PTCON SFR H1 )
PTDIR {7 A Hisedr, HTFRMEETTN . 2 b 44T
YT SN, PTDIR AE & 1.

e / it (PTMOD<1:0> = 10) F, %
2 PTMR 25 A7 28 (5 0 WP 7= A i 5 PWM 2
BT U5 7R Ao w3 R S o S R ok
ARG v BT 21 AT
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14.1.4 XA

X EER, (PTMOD<1:0> = 11) F, %34 PTMR
LATARE T R IS AT A R = A W i . 7R
WK, 5k Bt AR

KU HA S ) FH P 4R E T AANR R IR . o, R
WE v Ba I —f%, BRUNER—A RN PWM 525t a)
W H PR Hk, AP EARSRR I LS 5E PWM
T, AR R B L S R R T D O T AR
: %%%%ﬁ%%ﬁ&%%omw1ﬂ#iél

ANESE R W ko, PRI DA 2800 DLgE G

14.1.5  PWM I L5254 g%

PTMR [ A2l (Fosc/4) TJiliid PTCON SFR %
25 PTCKPS<1:0> &I E# 1.1 1:4. 1:16 B,
1:64 T . MR AR HAN, T sRas s
Wi %

* 5N PTMR 7ifr4%

* 5 X\ PTCON % fies

o fEfIFAFEAL

25 N PTCON I, PTMR ZfE 8 A SHEE.

14.1.6  PWM I35 20 4ios

PTMR F VGRS i m 3 Bl i 4 47 )5 0 S as EAT J5 40 4
CATSEEl 1:1 % 1:16 040D .

RN, 5 SR v E R R s

o 5 X PTMR %178

o 5 A\ PTCON 21748

o [LAEAEE AL

4’5 N PTCON fEif, PTMR A8 AN %

14.2 PWM FA#j

PTPER 4 15 { % /745, HIRiEE PWM B 171504

M. PTPER ANXZEMA(7a%. € FHIEH T, PTPER

ZE PP N 2K N PTPER 57744

o AT FAMR: 5 PTPER % (ER UL 5
M PTMR A7 8 AL o

o B/ IR 24 PTMR 291588 0 20,

M PWM I 38524 B (PTEN=0), PTPER Znii

FFIME R A Bh3E N PTPER H 1745

Al AT 14-1 #i0E PWM &3,

PWM JE 3

A3 14-1:

Tpwm = Tcy ® (PTPER + 1) ¢ PTMR 5043 Lh

W PWM ISR E it / bt Bz —, W
PWM R AT (/A2 14-2 #i5E

PWM R (1Y / st
B

A3 14-2:

TpwMm =TCy ® 2@ (PTPER + 1) *PTMR T/t

T4 8 PR 5 24 A PWM SR, B R EER (LA
SR AR A R 14-3 BT R RE |

AR 14-3: PWM 2}
S = log (2 TpwM / TCY)
log (2)

DS70118J_CN %384 1ii
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14.3  JA¥EXFF PWM

2 PWM I 3E4bT A iz TN e sa dipEai o, Al
B = AR TS PWM 5 5 o X195 55 PWM #i
WA SHAYH PTPER TRIMESSE, 1Lt bl
M RS (E 14-2) . PWM fy oA
FWRGELE (PTMR = 0) KB W HRORGS, 1124 5%
Lt 2FfE S M 5 PTMR DGR B 35 3R 2k TR A
WEREEE G2 LA AREAE, WSTN PWM 514 T
K4 SR PWM R AL TR0k . B4k,
B G AR E KT PTPER P42 88 AU,
PWM 5| I i AR 454 PWM R A 4 R0k
xS

N o

& 14-2: LN FF PWM

BB s

14.4  HLX5F PWM

2 PWM IR 3ERC & R 3 / st ot (L 14-3)
RBP4 L5 1) PWM {55

MG LA RME S PTMR {EAHITEC H. PWM I 33k
ATERITEL (PTDIR = 1) I, PWM HC4 % 4k B
AFRRE. H PWM W i 3 47 3 3184 11 4
(PTDIR = 0) H PTMR %478 M5 b7 = EL(E UG A
i, PWM EL S H K 4 B 5 o ROk 2

WEREEE G AP IO, WA PWM A
P :. PWM 5] e oK D B RCIR A . bdh, ik
L HA T RMEST PTPER S Eas hifE, N
S PWM JEIH R PWM 51 J_E % 8 41 RO A

& 14-3: X 5F PWM
JEHA 12

i
Y

JE1 34

145 PWM S EEETG

H 4/ 16 Mk DIRE % 745 (PDC1l. PDC2. PDC3
F1 PDC4) HIkHgE PWM Bl 545 .

f— LA AR P I 7 0T e PWM S b T4
BORASTII A (LA AER A 16 M. Aol aiqss
231 LSb H ke FFan e 275 H L PWM . ik,
PWM 15 #F2 sbr L4 T —fis.
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1451  HAELLTFAAREIA

4 > PWM (5 LG %5 A7 R R vh 7 5K, Rk ] 4
PWM it BB I R A B il 5 PN aS e,
BRI ) A LA AR, A — A
AT A PRAT AT PWM A A 1 SE B LRI AE
XTI 55 PWM i, Uil i PTPER i f74%
fHUCAC H PTMR 23 A7 as A0, K S8 by S LB . 24
PWM I 3424 - (PTEN = 0) H PWMCON2 %17 #%
"R UDIS 805 0, (2 ELg b 2R W 26k A 3
YNl a2 e

W PWM B 3640 T3 / k- Zoi=t, 0 PTMR
AAFAE A E H PWM 5L T 46 18 14 V1 H5 R T 1
X . 2 PWM I 3ER 451 (PTEN =0) I, 7
7 LE R ph s R ER B B Bl N L P A7 A%

TR PWM ] 24005 5 D RE it 1Y / ds yek v - £ =X
2 PTMR 215244 0% H PTMR (K1 5 PTPER 27 172
FIMEVCHEEE, K RADH R G 2 B 2 PWM I 4 2%
1 (PTEN=0), drStbggbas b kst B a2
ElaR T

14.6  HA PWM #4E

EHAN TR, S5 PWM i #B 2 B AMNK PWM
FT e T BN G R At 2 g TRk J T T
] PR B LRI O AR 4R A —ANFEIX I (] (ISR 14.7
T “BXIEIERER”) .
ERAMET, 2 L ER B IR 32 a0 43 o4 AR B 1)
PWM #ijHi -

« PDC1 Zif7ae=iH PWM1H/PWMIL %t

o PDC2 Zif7 #2545 PWM2H/PWM2L i

» PDC3 % f78s 2 PWM3H/PWM3L %!

K PWMCON1 SFR A ¥ ) PMODX Az % 1] ff PWM
/O B AT HAMEA . ZEREA R, PWM /O
| I 1 Ry LA

14.7 ZERENEIRAESRS

L{F— PWM /O BIHIX; TAEF AN AR, w4
FHPEX B R A= Thee. PWM e SR AR IR 50 Fe s
BT T 2 B I S R DG W S T T I R), PRI AR —
AN PWM i A — AN T S A (6 S B A5 — AN T 9%
A 1) T 38 2 ) DA 2 ) B — s R 1]

14.7.1  FEDXE) R AR

PWM AR (R 5E— 5% H A #AT — A 6 A7 A ik v 4
2%, ATIRATEX . W 14-4 HHTR, GATEX K
A BT AT 5 o 23 L Ll e R R 1) B TS RN BV R
MR

14.7.2  FEXEE]YE

T L8 2 S N BRI SIE R — AN 6 47 JC 5 (8 AT e
BEDX I 18] G R B X I TR

BEIK I [H) BT AR T 4 Pl A B o A b s I, P
T ARPE A 1 A S B A B R R Y . A
DTCON1 SFR #11# DTAPS<1:0> 1 DTBPS<1:0> ¥4l
AN AT IEBEFE DX I (BT B A S04E . ZEDX IS TR{E AT 4
iR sr itk Bz — (Tey. 2Tey. 4Tey Bk 8Tey) «
EERB A WE G, BEEN 6 MEMFSHE
DTCON1 SFR AJ % L IX i} [a] BEAT R4

KA DT FiRERE, D8 DX ) 50 T 20 AT Ky i35 2«

o T A LB A S A T B NGB e RS

« 5N\ DTCON1 % 47%%.

o (LAARAFE AL,

H: Y4 PWM BT TARIRSH (PTEN=1),
P AR % DTCONL {HREAT 168, 75 AT &
SIEI G R RE .
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& 14-4: FEDX I ] B
o7 R
PWMxH
PWMXxL
<> >

14.8  FhSLHI PWM %

TEIR B BRI 3, 5B R AT A PWM AR H
2 PWMCONL 2 {743 AN 1) PMOD 7% 1 I, DA
M) PWM ks TAE T 3hor i iAo . 2Bt T4
TSR, AHAR PWM /O 5| 2 6] AS 25 SEFLAE
DX IS AT 1/O 51 RIS A VR IR Ak T R A o
LEMATRE ISR, B AN 25 b 2L K ok [R] IN 3E E 3
PWM #i it R B4 1/O IR, B AH IS 545t 27
7451 OVDCON 2 Ar-asHh AL, P ol TAET
PTG —A PWM /O 5 R LU T 15 5 %
TR :

o /O S H%HIH PWM 55

o /O FIHATIEHORZS

o /O S TFH RS

14.9 Bk PWM #4E

24 PTCON #5467 PTMOD<1:0> = 10 i}, PWM kit
B e sk o R BB R AT P AR R 5
o fERMKM T, X PTEN A28 1 W, PWM
/O BB IKE) A RORA . MTHEUE S 5 2B L7 A7
R EMHULEC, PWM /O 51Kk 3K 3 4 T ROR A
L HE S PTPER A AFSRICHCHS, PTMR 2747 S0k 4%
%, rEdTERCIREN PWM /O 514 3KE) 4
TERCRA, PTEN A5 & Hob = Ak

14.10 PWM #Hi 5

Wik PWM iy el 5347, H AT F 38R PWM 11O
Sl E R e HIRAS, WA & F R BT .
OVDCON s as TIES PWM #HiH S ThhE
FHIC I . OVDCON 2FfEas i a1 a6 Mk
¥afr, HI POVDxH<3:1> Al POVDxL<3:1>, T
MR PWM 1/O 5| JEl4 ¥ 4 2S « OVDCON A A7 4% 11
BT 14 POUTXH<3:1> fil POUTXL<3:1> 6 i
7, FF#E 24l POVD A7 6 i i EA T B S I
PWM I/O 51 IR A .

14.10.1  H Mgy AR

ik OVDCON 73178 IR 5l PWMXL 51 A ek &
I, S R B i A 5 R Y PWMXH 5
B PRSI  FPIRAS . 2438 T3l 7 A PWM i i it
ATRCE I, BEX IRl ARG 3%

14.10.2 M5

W% PWMCON2 A 7dsH1 OSYNC i 1, FriiE

II OVDCON {7 s #4047 i U S 3B ¥ 5 PWM I

FEFED . FPHH S R LR I %1

o HRILWHFREA, MY PTMR A&,

o T O TR, Y PTMR &Y PTMR Y
5 PTPER ILRECHY .
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14.11 PWM %t FOAR 45541

A 345 PWM BEHAT G S IC B AL KL PWM
5 | o«

+ HPOL it &7

 LPOL &7

« PWMPIN Hc &7

FBORPOR L& 73 fiasH X 3 My (U3 19.6
“RUMEFER”) KHAT PWMCONL SFR H1f) 3
A PWM {8567 (PWMEN<3:1>) fit 4 T1E, Xk
HINLAT PWM AT GEA7 A IR IE RS A1 R A AL G PWM 5
ey A FIERIIIRS . BB AL PWMPIN ffifS PWM 4
Hodgr b AT BRSBTS B A RE . WS PWMPIN =
0, EELIHT PWM % K 4k Bk 3l 2 o acik A . Wik
PWMPIN =1 (ERIA) , PWM Kol h =2&. HPOL £
482 PWMxH fi i 8kt 1 LPOL A Fi5 8 PWMXL
i AR

14.11.1 Gy g1

PWMCON1 SFR 1] PENXH F1 PENXL 2545 14 23 1)
FITAERERE— A i PWM i 5| LA A — MK PWM
B, R EA PWM R 5 BRBERE, WiZ5I
AR WA — 8 11O 51,

14.12 PWM FLTA B[4

A PWM BEHARSC s A S I (FLTA) o 4
FEREIS, WT LLEREHTZ S IR R4 PWM 1O 51 K]
A PR

14.12.1 WS | AL EE A7

FLTACON SFR E. A5 4 Mzifilfr, FTifek & PWM
/O 51 X 215 HFLTAR A 5 I 6. ARIERERE—PWM
I/O 51 %S #) FLTA BU5 Bhig, 40K FLTACON 2577 4%
R A A E Lo

W R 25728 FLTACON T (R4 Redr AR gk 2=,
FLTA %\ 51 S PWM BEHeR 8 A 52, HaZzs | ] H
AE— B W5 | ISR 11O 5 1.

E: FLTA 525 a] M7 T PWM 24T T
1E. Wi FLTACON 54728 1 B BT fERefr
W&, W FLTA 31 HE— 8 k5]
M. FLTASIEA —Arh s, Hlis

AN 2 AH G (AL G A

14.12.2 IR

FLTACON FiERIIGE A fias A 8 M, H T f—
A PWM I/O 5% FLTA SN US B FPRES o Hix Eefy
THER, PWM /O 5] BRG3E 0K E) 22 ok . WX e
A8 1, PWM /O 5|8 IR 2 H HOR A& . ARG
BORESE A EEA PWM /O 5] B AT & )G P AT 5%
(HPOL FI LPOL &4 ©

14.12.3 st AL
FLTA i\ 5| HLEA P R TR

o B Y FLTA 5IBIIRS KBTI, PWM %
HiFsE N FLTACON % f7 s JJT e IR . PWM
VB AR FRE IR, EE FLTA 51 K3 b &
P I AR B P Wb s G . S4IX PR
AR AR, PWM iU AE R —A PWM JE A TF
YRS BRI SR P B IE TR
Wrkr e FLTA RS WG S, PWM Bl &5
B FLTA 5 AP 3N A IR i

o BRI Y FLTA BN SR IRED (ki
B, B FLTA SRR, PWM ik
2 — BARRE E X FLTAIRAS . 7 FLTA 5114
KA Ky = TR, PWM S DK 7E R —A PWM JH
AT Uit B2 FA 193 R [T E IR

FLTAKA 51 I TAEAR 3 AT 38 ik FLTACONBR: 2k Th it %5

2P FLTAM £ 307 81T 38 4%

FLTA 51l i 8y st AT sl .

14.13 PWM EFH 8¢

HF TR ZR () PWM N, P ) BETR B — I %)
KT 4 A b2t A A7 g LU L B %5 A7 4% PTPER
HATENEAE . FERLCN R, BB 5 2 LR R
W A B A 2 AU B AT A M b %7 A7 38 2R
T,

B PWMCON2 SFR H1f1) UDIS #5410 E 1 vl flife
PWM S B8 E Lhfit . UDIS AL2s S M i by 25 LB 3
i R PWM I 28 Ji BH 28 b 4% PTPER. 24 UDIS = 1 1,
o7 S LGB I A & R AR AR A
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14.14 PWM KBRSl k% 5%

PWM BEE AT — AR floR %, ATl A/D #45
PWM INEE[FE . k5t A/D SRR 45 (1) I Ta) k4T 4
TR, AMEHRATE PWM R (O AT %, ek
SRR Al 2 Al PO SR A AYD S B (R IS ) A0 B
25 L ARL B4 ) ) 2 T B9 S AR 9 B )

PWM Rk S fi A 2848 H — AN 5 SEVTCMP 1) SFR
PLR 5 AN e B T sl . F T AR R R
il %15 5 1 PTMR {3\ SEVTCMP 27 f24%. 24 PWM
HFEE AL T8 / R B R, IR — AN
SERFIR AR AS 5 T O W . SR O R
JH SEVTCMP SFR 1#) SEVTDIR #4407 e B¢ 1) o 215
SEVTDIR i, FrikdifFil k(557 PWM I3
R BRI =4, iH SEVTDIR fiE 1, $Fkf
R AT SR AE PWM 2 i BB 074, iR
PWM I FEANEL & o I8 / skt Bk, SEVTDIR #
I AHRAE T o

14.14.1  'RRBRFAE R A8 5 o Sy

PWMEs ik FitEfi R a8 5 — A e rfa a4tk b 1:1 #)1:16
B G o> A gs . dlid 5 X PWMCON2 SFR 111y
SEVOPS<3:0> # il Bt & Ji5 4 Al ds o

IR A 5 A A e AL T A A e

o [ 5 N SEVTCMP ZF{E 281154

o (LSRN

14.15 CPU fRERAESN T B PWM #:1E

FLTA S\ S BIRER CPU MARHICIR e o 7EARIIRA
T WER FLTA SAIBERE AR, PWM BEHCRE
P

14.16 CPU Z RIS T H PWM #:4E

PTCON SFR % PTSIDL #% {7 . %47 FH e 4%
PERE NS CI PWM BEHOK gk 4k T /R I 245 18 T
fi. WIS PTSIDL = 0, 4 AR POk 4k T4k,
JPTSIDL = 1, HZE CPU 3R abF 25 RAR L, Bibul
fa ik TAE.
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M 064 NO £8110.Sd

"ou| ABojouyda diydoioiN TT0Z ©

x 14-1; PWM & 7728 it

SFR Z# | ik | Bit15 |Bit14| Bit13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 SRORE
PTCON 01CO | PTEN — | PTSIDL — — — — — PTOPS<3:0> PTCKPS<1:0> PTMOD<1:0> 0000 0000 0000 0000
PTMR 01C2 | PTDIR PWM & i # - Hufi 0000 0000 0000 0000
PTPER 01C4 — PWM I 5 i 1 25 £7 2 0011 1111 1111 1111
SEVTCMP | 01C6 | SEVTDIR PWM Hpok g LU 2 47 2% 0000 0000 0000 0000
PWMCONL1 | 01C8 — — — — — |PTMOD3| PTMOD2 | PTMOD1| — |PEN3H| PEN2H | PEN1H — PEN3L | PEN2L | PENIL | 0000 0000 0111 0111
PWMCON2 | 01CA — — — — SEVOPS<3:0> — — — — — IUE | OSYNC | UDIS | 0000 0000 0000 0000
DTCON1 |01CC| DTBPS<1.0> DTB<5:0> DTAPS<1:0> PEIX i) A i 0000 0000 0000 0000
FLTACON | 01D0 — — | FAOV3H | FAOV3L | FAOV2H | FAOV2L | FAOVIH | FAOVIL |FLTAM | — — — — FAEN3 | FAEN2 | FAEN1 | 0000 0000 0000 0000
OVDCON | 01D4 — — | POVD3H | POVD3L | POVD2H | POVD2L | POVD1H | POVDIL | — — | POUT3H | POUT3L | POUT2H | POUT2L | POUT1H | POUTIL | 0011 1111 0000 0000
PDC1 01D6 PWM 545 HE 1 %547 7 0000 0000 0000 0000
PDC2 01D8 PWM (%5 Lk 2 %747 3% 0000 0000 0000 0000
PDC3 01DA PWM (25 b 3 2547 i 0000 0000 0000 0000
B3 — = RIEPUL, HA 0

iE:

HRFAAMSAMIE, HES W (dSPIC30F £#511Z% F/t) (DS70046E_CN) .

0T0240EDIdSP
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15.0 SPI R

V. AEIRTN RS T dsPIC30F 414 1IThfE,
E AN A AR T AR TS T AN LI 225 F 0k
. I CPU. At 2478 Ut AR — 3814
DReIE 258, EZ (dsPIC30F &415%

RIEGEAERFA T P 5N SPIXBUF. 4
F NI AL TE G, B A AFAS  (SPIXSR)
N R R Po% . TR O s FEss
TATA R IEEE, RIEFE N AR IEE SPIXSR.
T2, BRI BHEAF B SPIXBUF H, 1 SPIXSR H
KR EBE el gs, rTHH T N — AL .

T (D870046EiCN) .

HATHNERED (Serial Peripheral Interface, SPI) Bt
SEFRE AT, W TS AN (1 EEPROM.
WAL A7 A% WoRIREh e A AID B Hegsss) B A HL
HUHTIE(E . SPIBiE Motorola [¥] SPI il SIOP £z [

P

e

151 ZhREVLHA

> SPI L —A 16 (R A /4% (SPIXSR, M
x =188 2) fl—ADEhas a4y (SPIXBUF) 4l; #%
75 E 25 R B NF B B3 is. — A ¥ 1 %5 47 2%
(SPIXCON) HI kMg & Mith, pbih, —MREFAHA 4
(SPIXSTAT) HI KR HAFRESM.

HFATEOE 4 Mo JE: SDIx CRATHEER%A) « SDOX
CRATER D« SCKx (B e Askdit) L
Je SSx (I HL T ML ) o

EEBUT TAEN, SCK JEREhiH, (HEMBT
(EC R L TP

—1 8 B 16 I BP kK HdE AT N SPIXSR # Hi 2
SDOx 5|, [ SDIx 51 I EHE A SPIXSR.
MERSE R AW, AR R R EAL (SPILIF
g SPI2IF) & 1. Wi+ W o vF iz (SPILIE 8% SPI2IE)
Al LAEE i .

PEWCERAE R . Ml e F R, BT
SPIXSR %% SPIXBUF.

M SPIXSR fLHHI 2 2 SPIXBUF WY, nitiaiiss
s, BPugE 1 SPIROV {7, R~ 4R H 44
B M SPIXSR 1] SPIXBUF FfLiEASTER, B
BEKRK, 2 SPIROV 4 1 I, MHUE AN SCK H K
BRASREAT N SEPR LAk b, H B R AR
SPIXBUF H 1.

ba ) RILEE AL (SPIXTXB) il 432 it 22 v e
(SPIXRXB) #B it i 21 AH 7] 1) 75 47 25 M 1k

SPIXBUF,

EERRXT, WX RGBT 4 Sk 2= A 8
HEHIEE N SPIXBUF & ki, Eia— Ml
LR = e T

EMBT, SCK _EHIAME I By, MEAT R0 &
RN FRE, M )E — MR e A .
FALRE T SSx #&ihl, ALY SSx MG fiE &% A
Ballt. 78 SSx R T, 4 SSx HiE i SDOx iy 44
%0k,

PRSI I B2 Foscld. T, A8 3= T4 4R 1
(PPRE<1:0>) FffiBhTism#iAl 7 (SPRE<2:0>), %
XA BHREAT 4. CKE {7k 58 AL I Al vy, 2
L2 I i AT ROIR A R 3R 21 25 IR S HE T R 2, BRIk
2o CKP kI Ep i RS CRrd Palk ik ) ©

15.1.1 SRS

217 MODE16 (SPIXCON<10>) fiffibhss 8 fiu
16 P IlAE . 16 ALIlAE, B T ARIE A 302 16 1
A8 LUAN, 5 8 B S

TEE S MODEL6 {2 /i, F /84 LZ0EE B,
FH 5 MODEL6 fiiff, SPIARELEE AT .

8 f 1 16 AL TAEZ [MIFEARK HE, 847 TAFHXT
BEJe M SPIXSR ) bit 7 JFAA &£ TAE 16 AL LAE
BIK, WEM SPIXSR (1) bit 15 JF8A K%K . {5 PRl
B, B A SPIXSR [ bit 0,

15.1.2 SDOx 2.1

SPIXCON 75 /748 H 4 47 DISSDO, A k2411 SDOX
HrH o AR AT LUE SPIx REHEEE D O I LAER .
SDO AT HAE—R 110 I,

© 2011 Microchip Technology Inc.
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YUE SSx IMERIALERE (R, Bibugafor
PAIEME A B o UK P AE > SP1 IR B N i
RV R R iR AR RERT, AE SPI IR R —
AN RIETLHIT U6 RILEA -

15.2 i SPI 3£ #F

M AEAE F A BN, B SRR A i SPI )
o A2 FRMEN gl SPI AR S, Il SSx 5
TR AEMT RS Bk (FSYNC) Zhig. #ii47 SPIFSD

&l 15-1: SPI £
< SRl
o gk
| SPIXBUF | \ SPIXBUF \
Bl ﬁ @— Ki%
X '|> | SPIXSR e
SDIx bit 0 A
@ .
SDOx B
— I
SS Hl FSYNC It Ay
_X]i . il EHE
SSx }ﬁ:ﬂﬂj
ESN T
E < i‘fli%ﬁly%% ! 1:1,1:4, |— Fcy
SCKx :I . . 1:16, 1:64
i B = e 4o
W ox=18;2
& 15-2 SPI ¥ / \asfriEs:
| SPI E 821} : | SPI g8t |
: SDOX, _ | SDly |
| | = | |
| | | I
[ RATET NGB PR [ [ RATHI NP2 I
| (SPIXBUF) | | (SPlyBUF) .
| | | |
| | | |
| | | I
| i | | i |
| B SDIx, SOy B |
I (SPIXSR) I I (SPIySR) |
| | | I
! MSb LSb I i MSb LSb [
: LTI I I
| SCKX; 1 SCKy |
: R 1 : | R 2 :

W ox=18(2, y=11k2,
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15.3  ME#FFP

SSx I AV IRI 2D MASEE o DAZU08 T SSx 5| Bz i
fii (SSEN = 1) 48 SPI itk SPI MR . 2 SSx 3|
R I, A A IR A HLBKS) SDOX 51, 4 SSx
SUMAS I, K AR TFEIRE) SDOX 51 M. F34h, wJLLHE B
25 SPIBEEE, A7 T8 1 bl dol 200, T
&, SSX SUMFICRES, K% [ BRI MSh
Frih, BIE SSx SRAER % [ Bafd B b A

15.4 CPU JREEASSHHA] ) SPI TAE
LERARAE IR, SPIAREICH] . SPIX AR FEAEHEAT Ak
BRI, W CPU HEARIRBER, WK% / Bl b k.
LERIRAE T, R DL R A2 1L (HEE A BIOE H
IRBRAR R AL 00 25 A7 28 9 25

15.5 CPU F R AR SPI T4k

A RE NS AR, BT 0 RS BhR 4k 4k T 15,
SPISIDL f (SPIXSTAT<13>) i+t SPI it 2% pR Ak
KT RAE IR TR R4k s: T/E. Wik SPISIDL =0, #
Yol gks: TAE. Wik SPISIDL = 1, B,
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£ 15-1: SPI1 FfFas s

SFR &% | #uh- | Bit15 | Bit14 | Bit13 |Bit12| Bit11 | Bit10 | Bit9 | Bit8 | Bit7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bit 1 Bit O SRS
SPIISTAT | 0220 [SPIEN| — SPISIDL | — — — — — — SPIROV — — — — | SPITBF | SPIRBF |0000 0000 0000 0000
SPILCON | 0222 — |FRMEN | SPIFSD | — |DISSDO |MODE16| SMP | CKE | SSEN CKP MSTEN | SPRE2 | SPRE1 | SPREO | PPRE1 | PPREO |0000 0000 0000 0000
SPI1BUF | 0224 RILFNFEWE 0000 0000 0000 0000
P — = R, BH 0

VE: B R AAER T BAL A, S M (dsPIC30F R312% Ft) (DS70046E_CN) .

0T0240EDIdSP
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16.0 12C™ j#th

VE: AEIRTN RS T dsPIC30F 4141 1IThfE,
(EPRVNVE VNS TIEE (5 RV NN IE === P73
ffiH. < CPU. AMk%. 54728 Ut IHAI— L3814
DIReM 2 E 8, 1ESH (dsPIC30F R%15%

T (DS70046EiCN) .

[2C™ REHR (167310 A 12C HRAT A br vk i A 20

% TR AR A e A A S

Fb AT LU 32 B

o 1PCHIOSZHE . MBI TIE.

o 12C WKL SRR 7 A7 R0 10 f7 -k

o 12C ERIRCH 7 AR 10 f7 Tk

o 12C 3 0 SR SRS A 22 1) X7 £ o

o 12C 3 1 R AT IR ) 25 0T LRI A4 TH Lok 7 452
gk 47464 (SCLREL 54 .

o 12C SR B TAE, AN ph S A N
ATk

16.1  ZhREVLHA

FEPES2 42T T 12C ARAE R A 20 S0 438 5 AL
fit, LLA 7 7R 10 A7 Sk

M, 12C BEEREE A/ R 12C gk PR3 T1E, B
FER 12C gk BB T4 .

16.1.1  #%Fh 12C™ Kist
YHF12C B TAELE LA R B

o 7R 12C AR

« 10 frFHEM 12C MR

o 7 f7ER 10 fir I 12C ERER
2 LI 16-1 T 12C G,

16.1.2  12C™ gy IR E

12C 45— ANMBI T, SCL BIE I Bk, SDA 31
S .

16.1.3  12C™ Zf7p4e

I2CCON F1 12CSTAT J3 il e 42 i) 2 A7 s FUIR A 25 A7 i o
[2CCON 3/ a8 T s H AT 5 1), 1I2CSTAT 1K 6 47 )2
HBLH, B AR S AT 3 Bl 5,

I2CRSR R #4785, FRIEGR##4T AL, 12CRCV
R EAE8, B YR, WA 16-1
Fi7n. 12CTRN ERIEFFAAAE, RIEERAEWIN, 7970k
SE5 N 12CTRN, Wil 16-2 iR

[2CADD #4787 I . IR ADDL0 F WA Ny
10 fribtibEi. 12CBRG  F K {5 77 ik hr 28 o A 48
(BRG) HEHE.

LEEAT I, 12CRSR 1 12CRCV — i T 1 W 28 prh:
2% . 7 12CRSR B — AN e 87 a5, ik
£ 12CRCV JEr=Ah Wilikh . 784161, 12CTRN A~
TG .

F: ﬁ{mf&%mﬁﬁT,&EEE@%ﬁzl
5, P EVCRCET 7 Ak

Kl 16-1: YRFEAERY

| | 12CRCV (8 i)

bit 7 bit 0
| | 12CTRN (8 fin)

bit 7 bit 0
| | 12CBRG (9 £1)

bit 8 bit 0
| | 12cCcoN (16 fi)

bit 15 bit 0
| | 12CSTAT (16 1)

bit 15 bit 0
| | 12CADD (10 fi)

bit 9 bit 0
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& 16-2: 12Cc™ FERE
il
B ngk A\
1 ™
| I2CRCYV | L~
N i
X = Bm
SCL I Y
| I2CRSR |
[SB
X >

AN A
SDA T Ewiw DL

i P
| | recapD K || [ﬁiﬁ,\

m T ]
A o
i o ]
"—</‘< o, T |y <, -
- TR ‘ <,|::> 2 K |:{§\I
T & i )
— N ol = —
I il e
i =
e —
e v 3 o
< A o
< TR L 5
{F_AA{ I2CTRN K, || |:|§\I N
S\ LSB "
P K
e wehl 5
——J~—  romu |2CBRG K;‘ S >
P oy B
< \V
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16.2  12C™ #ithHbl

[2CADD Zif72etu & MU Hblk, &42 10 755 i 2247
%,

W% ALOM £7 (12CCON<10>) 4 0, Ao bl fif
Sy T o AEREN R b, CBRdc B i ik 5 12CADD
PFAE ARG 7 A7 AT E A

Wik ALOM 7% 1, KA b 10 7 dhl. 7ERRIR
Hohb iy, U R bR IR “11110 A9 A8”
(H: A9 F1 A8 J2: 1I2CADD s Wity ) BEATHLEL .
RUCEL IS, F— bk 5 12CADD 1M 8 34Tt
B, IXAE 10 A S SORE R .

% 16-1: dsPIC30F ST#f 7 A2 1°C™ M
ik
Huhik 35 PR i B
0x00 TR Mkl 5 B 7
0x01-0x03 T
0x04-0x07 HS #i\ AL
0x08-0x77 Bk 7 Ar bk
0x78-0x7B R 10 il (K 7 47D
0x7C-0x7F N

16.3  12C™ 7 fL BRI TAE

—HAffE (12CEN = 1) , MWEHuE 24— RS
BLOCED, 12C Bk “SFE7D . RMBESNZ G, 8
MR N I2CRSR, AR5 HibIE 5 12CADD T LLE .«
7 AR (AIOM=0), {7 I2CADD<6:0> 5
{7 12CRSR<7:1> H4TLLA:, 1 I2CRSR<0> /& R_W
o BTAHENINEREAE SCL B LT REEH .

T SR b ik DT P O, R R 6 — AN N, TR SR LA
(ACK) [TFBEH, MEfFdiird (SI2CIF) & 1.
HudkVCECAS 5209 I2CRCV 22235k RBF A7 [ 4 2%

16.3.1  MHEA K%

SRR R_W Ak 1, B3 A7 0 R N KR A5
Hob e s ki% ACK , FHfF SCL ff¥:N 0, HE
CPU 5 12CTRN BEAT0a Ny 1l T SCLREL ' 1 %
JSCL, MJaEdEm 8 MR, F¥afidE SCL ~
s, ik SCL hm (B WIHFEED I SDA
B FEAESE IUAN IR ki i T BEvE R W kT
AR ACK RS TR

16.3.2 MBI

WERHHEVTEC S, Bl B R_W 72 0, moksa shis
WA . 7 SCL AW RAFIE AN #l B 8 Mz
Ji, WA 12CRCV Al E# 12COV WA E 1, 12CRSR
B % F 1I2CRCV. 7R85 SLANI Bh R 1% ACK.
IR RBF b & 1, &KW 12CRCV 3R A7 4 A — U E)
K (RBF =1), MIAKIE ACK ; 2R, k=t
PRk, B IS, 12CRSR I AN R 2
F| 12CRCV .

vE: W 12COV A7 2 1 H RBF bk 0, ¥
LN I2CRCV. fEXMIELT, ZEXf
[2CRCVHHMT SHAE, (HAE T — R EBURAE
RAEZR, AETHEZE 12COV 7. NEIEN

% (ACK=1), 1H [2CRCV {724 % ¥

16.4  12C™ 10 AL AR B THE

76 10 £ FHE77 0T, SEAMRER IR IEEAES 7 445
A R R B EAR . AN, Hbhb DC S 6 )9 5 &2
PCHITE SR, X T 5 #AE, WBHE— A E S5 IR
Hohb= 5ok - hk W2 1F

ALOM E23I47 B 15 85 12CADD H [tk & 10 7 kb, i
AN 7 frdbhl . FRSCHLEE T AL, KT
TR L0 ST &, J2 5 AR, HE 554
AT LR LA R

[2CADD 17 5¢ #4100 10 £ ik o 7E BB 3 347 S 1 Hs
HEEF, 12CRSR <7:3> 52 001% 11110 (4 10 At
H) TR, 12CRSR<2:1> 5 12CADD<9:8> it 4Tk
o BB BLILE H R W = 0, W% &b ik b
ADD10 1§52, FIHHHEFRVCA. Qb AR UCEE,
o#H R_W =1, N ADD10 {352, MEHUR [A] 325 RER
o

BN o

SR, PelcHibk T, 5 12CADD<7:0> #HT LR .
WS HILUCHES, =4 kR HE 1 ADD10 £, %
B 10 A7 thbsg 4 Uhc. Wbt AVLEL A TE, ADD10
PriEZ, PR A H) 2 RR S .

16.4.1 10 fr bk AR AL 5y

— HLLL 3Ry 300 A 72 40 1047 Mo ki T ik B A28 1 (3%
REXARAN K “PRIOR_ADDR_MATCH” ), T#%
AR I TT AT 2 326 504 774 e A SR

© 2011 Microchip Technology Inc.

DS70118J_CN %97 i



dsPIC30F2010

16.4.2 10 fHhhik MR A%

—H GRS, Es i L AR R R B4,
BB ST, EE 1 R_W AL, AR5 R4,
TR TR T NS AF Ak A

16.5  HZHHFEMIE I T EA

D TARAE MR I, T I B - I TR
PRHLRENS [F U BEg s 5 5 AT

16.5.1  RIER M P I ) ZE K

1E 10 Azl 7 bl kBT, Wil TBF g% (X
RHEMEAZ) , WLESE A E T RS
SCLREL 17, #S T I Bt K.

TEMRIERR T, A HATHENEK, it STREN {7
FARAS S ] o

TEIIEFF RN A 5, RAER BRI . R
AE SIS FRURAER] ACK, JFH TBF f7f/
SRIGE MW, U SCLREL {7 H8hi5% . SCLREL [
%, ¥ifS SCL &A%, fE ARVrdkel ik v, M
Wi 28 FE R A4 1 SCLREL {7, it f#f SCL 2 {5
A, RS E A KIEFH . HsE
[ PAT H T AR 4527 3N 12CTRN B 25

HAORFF AR, Rk /i, H RIS R
WIE 1 SCLREL fi7. idf# SCL Ze{r¥r A%, 7EE
R B — AW S  aT, T A TR BT R
WSS FEF 3L 12CRCV N 2. X B 1R 22 b s itk
H

vE 1 WA 12CRCV N, TEF LN

PR RS Z BT 1 RBEAY, Ul SCLREL i
BARSYEE, WARSRERNEK,

2: A/LIE M E 1 SCLREL 47, it RBF

PERPRAS DT . S TRk, EF—4

B A 2 0, T A R R 45 R

7% % RBF fi7.

¥ 1. WHRA/EAN I2CTRN AR, EELA

AP VS 2 BE 1 TBF 47, ] SCLREL
FOBARSTER, WAL KRAENEEK .

2: W UAfE & 1 SCLREL {7, it TBF

AL AR WA

16.5.2  FECIN BIIG HL P I A] 2

[2CCON %if78s 1 STREN {7 f] LU S i fig WA 4215
iU AR B H T A R . 24 STREN A2 1 1,
SCL 5| Bk e A B RO 51 45 5 PR FE AR

16.5.3 7 QLGB R ARG B TR SE
(STREN = 1)

MR, 24 STREN & 1 I, 2288 i SCL
LRARFE AR, B SCL iy AR F Sl 7 v, 148
I 7 REF 10 A7 -4k g B s X2 AR R Y

TEBUT A B A I 2 5 R4 T IR 0 H S I i) S K
7E ACK B A A28 JUAN IS i R 0S5 RBF ff
& 1Mi&, SCLREL fi¥f A%, XKimE SCL ¥

16.5.4 10 A7 -dik o FAy i ER FEL P N ) S G
(STREN =1)

FEF R RE P A AT I B P I TR E RS . ph AR
A FAFAATTB R ik, PSS IA SR il TR
FhEE R E R AR R ECRE Y SR AT I
PRIER, WIHTHTIE.

16.6 B thll Y B RIS P B TRUSE
(STREN = 1)

2 STREN {75 1 I, A nEZ SCLREL f7, M4k
eI AP A . UBORHE S SCLREL {7 #1E H
SCL H4PHE4T [R5 o 5% SCLREL fi AN 4x 1 SCL % H A5
FoAG, BAEHUSIIE] SCL i i T BEvS H R AL S
SCL Mfk. fE SCL £ R#E NN, Wk EE
SCLREL {7, M SCL %yt R ¥F A1k . SCL ¥t # PR kF
%, —HEF SCLREL f7# 1, H. 12C Mk ity Ht
P C AR T SCL. X#fi{f 7’5 SCLREL {7 [t 4
Y, REETS SCL I d/ m Hi - I ) 5K

% STREN 72k 0, b4} SCLRE 47 15 # 1Kk
2, ANestt SCLREL £ =4 54,

16.7

12C i P= LA TP FE &5 MI2CIF (12C i)
FSI2CIF (12C \HiikR&) - MI2CIF ks, 2
LE T AR e 52 BN B L ONTIGE W) - SI2CIF
RIS, ERIN ) R NSRRI SO 1 N
WP .

DS70118J_CN %598 1ii
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16.8 #IFR&EH

PR (400 kHz) , 12C ARuEESRST SDA il
SCL {553 TR Ryl WRFERE, M arEa i
A7 DISSLW 2k il pbR e, XF 1 MHz #5X, 2%
AR 1R

16.9 IPMI ¥
FERIAL IPMIEN o VR SR B fiE A1 805 B P 1)

(IPMD . 24 IPMIEN £725 1 W, ez 3H i o
EER: b1l

16.10 J#Erpny bbb 7k

P R e s o (W R S O S A E A R LB %0
I, FEIE E T s N 1% DA N B S AR Y
FaRREI Ik 12C USRS H AR R B\ AN b2
—. B4 0 bk AR, H R/W =0,

A RERE I R GCEN B 1 (I2CCON<15>=1)
B, BT FEPEIY bl . ZERINBE SIS, 8 A
B I12CRSR, Jf¥ il 5 12CADD #H4TECES, AN
H%LGf PP e EAT LR, RGN Mok [ AL e R A

W R R REVCAE, 55\ AP 5 1I2CRSR #i%
% I2CRCV, RBF IrEAESEINANL (ACK A1) TR
WE L, EHEARWEREE (MI2CIF) # 1.

LR R BT, T8I 2 12CRCV P25 1T LIS 3 v iy
SRR, TR 8 kbR 8 T B R A T SR 0Py bk
Hko

16.11 12C™ R HF

FHVE B8 AFIT, SZHRFT A 6 AN ERAE:

o ff SDA Al SCL b= a4t

» 7E SDA Al SCL =L & JA 841

o T 12CTRN %1748, JashEds [ bk k%,
o 7F SDA 1 SCL = k441t

o WOE 1PCHT, LRI .

o TEHURE T EAE AU A ACK 44

16.12 12°C™ ¥R TAE

TR PAT K R AT Blk et R SRR,
Bl kS R B 40, WIEmai . OV EAE A
BN T — R RATAE N TF 4R, B ARSI 12C
2.

EERIEAT, BTN SDA firit, SCL farih
AT B RIEMIEE — /N R B ONZREE)
HE (760 FEEREIT A, (ROWD o BRI, Bl 5 i fr
B 0, —IRRIE 8 M BATEIE . RN RIETE
2, BUEl—A ACK i, Hih 3 sh & s - 414,
KR WH B AT AL S I T U A 45

R, BRI —ATARREST A
) Hihlk (7 ) FEEE T AL SREF, R 7 AL
(R.W) JZZH 1. Xk, T8ERERE DT
—A 7 P AHRE, JEER— AR 1. 8L SDA #:
WCHRATHR, SCL irth & AT I gh . — k4 8 A AT
Bin. EEANFIER G, BRE¥E 4 ACK fi. 8
B RIS RS, RRIE TR RIS R

16.12.1 12C™ Eki%

BT, 7 ArHhEEE 10 Hihb s iR m Rk, i
AT B HIAEAE S N I2CTRN A8 At se . S ib T
ZRPIRSH, P NiZHE 12CTRN. XK E 1 s
Witrd& (TBF) , AR RASIFGIEL JEIFEH
WOk, 7E SCL H FREUT )G, sl / Bdmrs—A
PR H 4 SDA 5l . RIBREFEN TRSTAT
(I2CSTAT<14>) HIRF W E 8 E T IEAEHHT K%,

16.12.2 12C™ =k

W B e RCEN (1I2CCON<11>) 1] LI#ifig
TR, 7E RCEN & 1 207, 12C it 45 & 25
[, 750 RCEN it 2% o 0 3 % A 28 THA T,
UAHRIR BB N, RN _E TS, SCL 5IBR
BRERE, HHEBANZE 12CRSR H,

16.12.3  PFFRKAHS (BRG)

75 12C ERRF, Bl R A B EHAEA T 12CBRG
FAM . BRRPR R AESNGMEG, RAESBRI
2 0, RGEIE, HAKAEFUEEN W5 KA o
e, Bl SCL BIMIREE Ky mid, B EmB R kL.
HR4 12C kRvfE, FSCK 1T LLJ& 100 kHz B 400 kHz . 4%
M, P AT CAER e BE 2, Sl 1 MHz. 12CBRG
FIfEANGE & 0 8 1.

A3k 16-1: I2CBRG fH

12CBRG = (FCY Fcy

Fso Tyt
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16.12.4  Bfeh

AT, ROIREER G sh [ 5 1R4 R, 2 Eas
PERETICT SCL 31 (foiF SCL B &), mie
I B3 . 2B SCL 31N, T R Af S e
T, B3 SCL 5B SERs KA 3 s B 7 1k 24 SCL
S| BBl KRR B v T, AR R R R 88 T OB 2 A
I2CBRG KN A HIFUETH . FESN B4 i S LR R5
IRINE, 3% 0] PAGR 2 AR E SCL FEAE I Ta) 2520 — AN BRG
ViR AT R O

16.12.5 Z ELHMEAE. B B hE
%2 LA LA SZRE, Rl ik semm. 43
PEEAE SDA S g bk / B A, AN gk
i SDA B2 MmN —A> “17”, mn—AE
AT €07, SiaREME. X SCL 5IEEN
EI, N %R R E . R SDA L FEIEE 2
“17, {HJ\ SDA 5IJREEBIEGE “07, MAE
AT RIS, RS E L MI2CIF Bk, FHE 12C i
1) g A58 53 AL 2 25 RS
WIRTEAEST LN T A R b se, ¥iE bki%, Tk
TBFHrAE, B SDARISCLE, 1M )5 AT 14 1I2CTRNG A%
o AT 1PC TR MRS FLER, i 12C
RSN (P AE 1D, ALl 4 —ANas)
S AR LLIEAF

kb R AR RS EE A 15 IR A A
MB), H§rbakiX s, B SDA Fl SCL %, H%
[2CCON ZFf7a% 0 IR HIAL . 2 P AT i
TR R R, R 12C MR, P R LR
AN AT R B

F o Ak L I I SDA A1 SCL 51, S fs k4 ki
L, HE 1 MI2CIF fi.

5 12CTRN ¥ M — AN A7 T a5 i /i, g s
2R A PSRN R4S LA A A

TE2 RS EIREE T, ZERIN B )R SRS 1L 4 = A
Wr, AENSHfE BT 2. 24 1I2CSTAT 1 P i & 1
I, BELERTLLEEH] 12C Mgk, w0, MK, H S
EVAC R

16.13 CPU RERFIZS pRAEZ ] 12C™ High
f TAE

16.13.1  CPU fRHERIR IR 12C™ [ T AF
MESAEE N RIRA T, A ) 4230 B s 104 5% 4] 9
TRFEEIBHE 0. WSARIR R A e R R, FLIN 4
IEIPR AU AN B E, REeh k. J0h,
RIS BB GE R, etk k.

16.13.2  CPU Z=R B A 12C™ (1 T4E

XT12C,  12CSIDL 734 CPU 7% R IN B g 22 1 it
RS TAE, % 12CSIDL = 0, EHU4ke: T4E;
R 12CSIDL =1, AUk 1k TAE.

DS70118J_CN #5100 5i{
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% 16-2: 12C™ ZF7EaR M

SFR4&Z#% | sk | Bitas5 | Bit14 | Bit13 [ Bit12 [ mit11 [ Bit10 | Bito | Bits | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | BitO BRRE
I2CRCV 0200 — — — — — — — — PO A7 A 0000 0000 0000 0000
I2CTRN 0202 — — — — — — — — RILFATA 0000 0000 1111 1111
12CBRG 0204 — — — — — — — W R AN 0000 0000 0000 0000
I2CCON 0206 | I2CEN — | 12CSIDL | SCLREL | IPMIEN | A10M [ DISSLW | SMEN | GCEN | STREN | ACKDT | ACKEN | RCEN | PEN [ RSEN [ SEN [0001 0000 0000 0000
I2CSTAT | 0208 | ACKSTAT | TRSTAT| — — — BCL [GCSTAT| ADD10 | IWCOL | 12COV | D_A P S RW | RBF | TBF [0000 0000 0000 0000
12CADD 020A — — — — — — Hb bk 2 A7 0000 0000 0000 0000
i — = RSEPLE, B0

*: HRFAEEALRIE, S W (dsPIC30F £4Z%TF ) (DS70046E_CND .

01T0240EDIdsSP
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17.0 BRAFPEES (UART) fHEER 17.1  UART Biguiltid
E: mei@ﬂ dsPIC30F gﬁﬂ%&#ﬂ@%ﬁ% UART BUR 1 £ 2R A2
{ELEAS BT A T 51 6 7 AL 102 % > . BT 8 sk 9 RIAHEELE
. 1% CPU. It 1 BRI s T Ll Ry
DEE LA, W20 (dSPIC3OF RAIZ% TR PRI IR (T8 A
TJI}) (DS70046E_CN) D) N
T —————— o EREAME LA
AT TN | R R ROR ¢ SEARYURIUES A, AT 16 B
HE: 1T dsPIC30F2010 #:f1 M7 —4> UART, I * {F 30 MHz 5 2B, ks R AL v 38 bps
AT AT UX... W) X AX4E x = 1, 1.875 Mbps

o A TFRERIE BRG0P

o A4 PIREREIR G P

o AL WIURIZE PR R A

o SCRAUEHUIERIN (55 9 47 = 1D I ik
o JRST AR AR R

o T IR AR

& 17-1: UART RiZERIER
|
PR 2% BB
. .
:' _____________ UTX8 UXTXREG {51 vt el
I TSR
— Pl
— AR
e
23 TSR
UXTXIF
UTXBRK
e
< KRR 7 24788 (UXTSR)
UXTX 0 U3 A
—1 (5 1) ]
Py v g@z“ - + 16 Jh 4 Xlggzgé?ﬁ ffi'm
A T
o il
=)

B M X =11,

© 2011 Microchip Technology Inc. DS70118J_CN %5103 7T



dsPIC30F2010

&l 17-2: UART IR IER

P RS e 16

4
5
i

UxMODE ‘ ‘ UxSTA

URX8| UXRXREG {7
PR vh s
_____________ — AR
— b
_____________ — BB T
A
LPBACK 8-9
K H UXTX
1 $# RSR
B A P h 2 2
PR B 5 A7 o R & &
UxRX 0 (UXRSR) a| o
A
SR K -
- TR
<A A A + 16 g
ey hy ¢
- B R AR P
- W < I
PEMANE S daet i)
16x PRI 4h
UXRXIF

.y
-

W ANAEXx =11,
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17.2  fEREMIHE UART

17.2.1  ffifg UART

UARTHIE 1§ fE, 2T 1 UXMODE A /788 (Hor,
X =1) ") UARTEN k#3471, —BAlifE, UXTX
F1UXRX 51 4> I C & A fr B N, X005 T AN
/O 3 5| ) TRIS FI LATCH 27 fE 28 Ar R & . 0%
HiH R AR, UXTX 5IRA i 1.

17.2.2 %1 UART

11 % UXMODE % 47 4% 1 [ UARTENAY, 2% 11 UART
e, X RATTRALG I ERIRE . WER UART izt
1, IAFTE ) VO 51 RHI¥ FVEum D518, 52 AH Nt
SR B 28R TRIS 7 13255

281 UART BEEU A 22 phas G407 9 RS . bl
T T 0, TRl VR R B s ol A

2 UART #EERAE 1IN, T 5 2R E IR AR &R E
H¥HE . URXDA. OERR. FERR. PERR. UTXEN,
UTXBRK Fl UTXBF {7 #i%%, ifi RIDLE fl TRMT #
B 1. HAhmr#=gfs, 3 ADDEN. URXISEL<1:0>
M UTXISEL, LK UXMODE #1 UXBRG %7l A %2

AR

2 UART & T TAERZSHS, X} UARTEN {vi& &6 A 1k
FITA A% IR R IR TR, [R5 L i 5 SRR
MEHR A . FEIRAT AE UART B8 [RIRF (1 e & 238 3 3
UART.

17.23  #H 1O

W& 1 ALTIO {7 (UXMODE<10>) T[1{fifig#F 110
ife. W ALTIO = 1, UART RiBUEf#H UXATX Fil
UXARX SIS 4 F 32 51 IR 2% FH 4z ies 1 D
AN UXTX AT UXRX 51l 15 ALTIO =0, UART #
Bl Adi F UXTX F1 UXRX 511,

17.2.4 BEE S AL LA A AT 1L I
UXMODE & 1778 H 42l 2 PDSEL<1:0>, HIsRiEFE K
T I AR PR B A B R A AR B . B K T LU 8
fr, HAMKIAL. AR AE I, BIEKE
AT DU B IR AL O 7.

STSEL A Y sE 48 5 K IE RN, J2ff H— A8 S M
147

UART [IERIA (R B JE 8 AL ORI AT A K 1 M5
1A GHEFERR AN 8. NAILD .

17.3  RiEHE

17.3.1 8 AP AT 1 Ak

KT RIE S EE, AT T

1. & UART:

WG, IR EERE K . TR A S LA
M. SRJE, 7 UXMODE #1 UXSTA 278 ik
BRI T S LR AR S A . T A,
DAATHEIE MM R AH S N\ UXBRG {744«

2. A 1 UARTEN {7 (UXMODE<15>), fiifi
UART.

3. H 1 UTXENfL (UXSTA<10>) , MIiiflife ki,

vE: 7 UARTEN h7 g% 1 ffifit UART K i%

2 JG, WE 1 UTXEN 17,

4. [ UXTXREG M{EF W E NI RIEZN . E¥
STV IE A R IE RS A 74 (UXTSR) , 7ENF
RIBI T —A LT AN, SR ATALROR TR
AL AT Ao T —FPITV e, 75 UTXEN =0 I
Al NGRS )E, AR UTXEN &
Lo IKCEAE AT OIS BN IT AR, DR s SR )
FMEZIRE G 8.

5. CKrEAE RIS TR, IXET TR W I UTXISEL
(UxSTA<15>) [f{Hi.

17.3.2 9 iR A%
O s Bl AL S K1 B, LT 8 o B ik, (LS b

Aok —A~ 16 fidhr (L 7 Mm% 0) BA
UXTXREG % 174%.

17.3.3  RIEZMHE (UXTXB)

RILLEPPDE N 9 DL%E. 4 FIRARE . ORIEBAL A4S
(UXTSR) 5 _L1i&, P sEBs LA —A 5 SRR FIFO
Cebse ) 22phss, UTXBF IRAAT (UXSTA<O>) #
W R AL LR AT A LI o

WA PR S 2, BrEgEs AL FIFO
B, BN SHBIRBAL, XM T s NS
PR AR IR

FIFO TEATA[ 8 E R AT R, H 2 84 N2 AR X
o B AR SRR, FIFO ANS23% M o

© 2011 Microchip Technology Inc.
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17.3.4 Kk

KIEFWARE (ULITXIF 8, U2TXIF) {7T-AB N[ Wt

bR AT

AL —ANIVE KB 1 UXTXIF A7 7= rh i 4

LT UTXISEL #5847 -

a) W UTXISEL =0, MMRIEGE AL — T
FRLEBILH S (UXTSR) I, A4l
XEWE, KRIEGEMWahESG —AE L,

b) R UTXISEL = 1, MM RIEZE LR — AT
B RIEFAL AR (UXTSR) HZE M A4,
B A v i

CAESAR AT CAZE IX B R o I 2 TR D4, A X At

THERI ARG

17.35  KZEPF IS

0 UTXBRK fif  (UxSTA<11>) & 1, i UXTX Zebk
IR A 0. UTXBRK ALIUE T A K IE 44755 .
T, JEE P N AZAEE 1 UTXBRK Z 25 £ K ik gs
75

M T RIEHFIERF, DAHAEE 1 UTXBRK A, T HAR
FRAE 1 20 13 NIRRT AP R, SRR AR
F UTXBRK il 2, 7= 1047« EFF K53 UTXBUF
SR HA X G shaT, P LR B b — s AN Bl
R R ], DU RIE = A1 2 45 LA

17.4  BWHE

17.4.1  7F 8 ok 9 A7 Bk R U

LEBE 8 78k O A AN, AZAT T 5120 1.

1. W'E UART (W3 17.3.1 % “S i\
KIE”) .

2. ffifit UART (L3 17.3.1 715 “8 IR TH
KIE”) .

3. MBI A BRI, K AR
Wr, XE TR E  (HH URXISEL {7
(UXSTA<7:6>) $5%) .

4. 1 OERR {7, W15 /=4: 5 4k 1% . OERR i
DAIRAE A BA

5. M UXRXREG A2 U2 4k « X UXRXREG 1
SRR, KN — AR sh BRI FIFO F) T ,
Ho¥% 58 PERR #1 FERR 1A .

17.42 R4 (UXRXB)

W BT 4 TIHREMW . I LB A A A7 %
(UXRSR) , H Fsiihs B —N 5 2RI FIFO s .
URXDA (UxSTA<0>) =1 EHIHUEmhasrhita %
5. URXDA = 0 TBMAEZEM A A WA K 5
A, IR EA M, 7F FIFO b
SRR

AT EE B, FIFO #OKEAL, a8 hEk N2 ra bt
AN A BB PR, TARZEN,

17.4.3 P

AT LA AT B B HP T A i AT A 2 v s B i BB R A

(UIRXIF) o A Wrkr & il as =4 i i kit 4T &

1o B LIS P b S &4, B+ URXISEL<1:0>

(UXSTA<T7:6>) I I3 E .

a) WIRURXISEL<1:0>= 00801, 44— 4 7
AR AL 27788 (UXRSR) IRAE %I g2 b 4%
Jamt e, BB R U — A
AT

b) WHE URXISEL<1:0> =10, 44— 7 M7
FAEEE (UXRSR) XLl g phas, fifgLah
P 3 AT, AT R,

c) W URXISEL<1:0> =11, ¥—AF NI
A9 (UXRSR) XAl g phas, fifgggah
WA 4 NFRE (a8 I, siar=4rh

A YD IR) A DA I e ey 52 Tl e, RV IE R T

YRS AEAIEA AT HL .

175 EWiERAHE

17.5.1 g kiR (OERR £7)

TR N HI A4, OERR {7 (UXSTA<1>) ##&

1:

a) B EE.

b) AL A AR, AARREE AF IS B v
7o

c) AIE| UXRSR W45 iS4y, iX & UXRSR
FEN PR .

—H OERR # 1, MiASHHIRE AN UXRSR  (FRIETE

WA OERR ALiE%E, siEKAETEAD o fFHHE

UXRSR 1 UXRXREG H [ 34 4k 25 3%

DS70118J_CN #5106 1i{
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17.5.2 Wik iR (FERR)

LSRRI B 0 AN 2457 147, T FERR 47 (UXSTA<2>)
B Lo WIRIEHHAME LA, WA (AT #5502 1,
K 1 FERR. FERR 72 Hi, e A3
B — NP3, AT AL FO S 2 FERR
7o

1753  HMHEKEH R (PERR)

WK B A MR R, PERR V2
(UXSTA<3>) #H 1. A RAAAE L EL T 25 1B A 5 5
X GFEME MHIEA. PERR {V4& Hin, ©EBAK
BB — R IR N b B AT A A I HR K T
PERR {v/..

17.5.4  SFHRIRE
MBWES A TIEEPIRAS R, ZERT R I 215 S AL S 5
1B 52 8 ), RIDLE v/ (UxSTA<4>) K 0. 7F
18 1B SE S AR R — AN R s AL 2 (8, RIDLE 4724
1, F£WH UART TN,

1755 U IERy

B g8 7E PDSEL (UXMODE<2:1>) I STSEL
(UXMODE<0>) " & HME, THEOFSR— 2 M
IR

sl 13 AN A], W#E PDSEL #il STSEL $&
EMINII RS J5, N BRIRSER. URXDA fi# 1,
FERR # 1, #I FIFO 3k, RN =4y (3%
fVF WD H RIDLE 78 1.
WSRO B K RS S, R 2R 2 T 8 3
£+ BRI E RS, GXBH FERR & 1), B
KBRS AEIR T N AN B0, SR R L
PrEL. B ARReE ek B b4 thmie F—Na
I o

FPOERF AN — AN 0 4, H FERR AV 1. ik
TR BB e b o BRAEa EME R, ANA Tt
. R, SEIEAERAT B E, RIDLE B
1,

17.6 bR

# 1 ADDEN {7 (UXSTA<5>) KAl figix MG iE =,
AR N, W 97 (URX8) fHA 1, IR
W) e —AN i, AN RS . A NGER T 9
MEEARIE S . fEIRET, URXISEL #5075 th i =
AR AW, ROyl G ) A AEEE
B 75 9 A 1 I P=A,

17.7  IREIEER

H 1 LPBACK A RAFREIX AR, R

UXTX 51 3058 5] UXRX 5. 41 & Sk BRH 4

I, UXRX 515 M &5 UART #2008 4 7. H2,

UXTX 51 JEMT54R I TAE.

PR PG

a) K UART MC & M B s i TAERE .

b) & LPBACK =1, fliREH[EIEER .

c) AffEkI%, WFEE 17.3 4 “REHER” bz LK
TBHE

17.8  WEHRFRRESR

UART H—A 16 MR R R AL, DUEAERERFR R4
I 3RTS I K I R P . R R R AL AR A 4 (UXBRG)
RSN WRRTHE R

BRG = UXBRG % 177281/ 16 f7ft (0 %] 65535)
Fcy = {84 W4PHE (1/Tcy)

FRFR B AN 17-1 44 H.

AR 17-1: BEHFER

HeF# = Foyl (16*(BRG + 1))

M, AT f 1 e R A R A

Fcy /16 (Wi BRG=0),

AT RE SR/ 22

Fcy /(16 * 65536).

HFFAE 30 MIPS TAER 16 PR KBRS, fAetgii®)
I ER /N BRE 2 28.5 bps.

17.9 HBIBIFRR

0 TAERATEBMCT TR, LA i A 1%
ST IR A NI, AR, JE PR
AR BT B, LR B 00 LT T T B
i
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17.10 UART 7E CPU fRERANZ PRER T Y
T4

17.10.1 UART 7£ CPU fRERAES R T4

A NRHRASE SIS, AR (0 BTG I 5 o 6 1A
PRIELE R 0 R . W I AE A AT HT i) 338 A AR HIRABE =X,
K%, RiFdak, IFH UXTX 510 hiE s 1.
AU, S A AT A ) N R AIR AR G, BB
1o IRHEBER A SEMT UXSTA. UXMODE. &% A
HIZF A7 2 M P45 LL S UXBRG /785 o

PAEHENARIRAEZCHT, W WAKE {7 (UXMODE<7>)
B 1, W4 UXRX B[ BEvls = A e e p . 452
Wb Wik PR A7 (URXISEL) SHZThAEAA S0 . 1l
R foir, IR AR AE S WARHR e ig . S T
PR, UARTEN {7020 E 1.

17.10.2 UART {£ CPU W R T4E

X+ UART, USIDL f7ik$e 2 s34 NS I, 15
BEAE R AR S: T, IS USIDL = 0, #ibukire =
PR A 48 T4E. Wik USIDL = 1, #iHeEs N
i T L TR,

DS70118J_CN #5108 1i{
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'ou| ABojouyda ] diydoioiN TT0Z ©

1 60T % NO [8TT0.Sd

*17-1: UART1 & 2B

SFR % | st | Bit15 |Bit14| Bit13 |Bit12| Bit11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 SRS
UIMODE | 020C | UARTEN| — | usibL | — — ALTIO — — WAKE | LPBACK | ABAUD| — — | PDSEL1|PDSELO| STSEL [0000 0000 0000 0000
ULSTA 020E | UTXISEL | — — — | UTXBRK| UTXEN | UTXBF | TRMT |URXISEL1 |URXISELO | ADDEN | RIDLE | PERR | FERR | OERR |URXDA |[0000 0001 0001 0000
U1TXREG | 0210 — — — — — — — UTX8 RIL A7 0000 000U uuuu uuuu
UIRXREG | 0212 — — — — — — — URX8 B AE A 0000 0000 0000 0000
U1BRG 0214 iANE Y ek S 0000 0000 0000 0000
2iba u = RHIHAAL: — = R, Bh 0

VE: H KB AIE, WS W (dSPIC30F £451%%TF/f) (DS70046E_CN) .

01T0240EDIdsSP
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18.0 10 = EEEFE#AE (ADC) #
B

vE: AEIRTFMALE T dsPIC30F Z 54k hfe,
H AN N AR T 2945 T BT AN 10 2 2% Tk
ffif. H< CPU. 4. A (785 UL A — % 284
DIREME L2 F R, Wiz (dsPIC30F &51&%

T (DS70046E=CN) o

10 fRd e (ADC) PRI MG 5 e
N 10 AL ECTHE. AR B T IR KE T B AT AR
(Successive Approximation Register, SAR) &fitt, A
SHLE KN 500 ksps [FRAEH % . ADC BEHUHA 274
16 MBS AN, IXLEB AT I 2 T OGIE R R
AR T ORFFIOR S o SRR 1O QLB 1) J R A N 380 %
s, KEHARESGSEIEA IR Tl o
ML 2 2% o R O 38 4 i i B (AVDD/AVSS) Y
(VREF+/VREF-) 5| M. ADC BAT —AMRR)
Dife, Aas kb TR e AR

ADC #iHt EHAT 6 /> 16 7 %517 8%:

o AID % 1E%: 1 (ADCON1)

o AID % 1E%: 2 (ADCON2)

o A/ID #7479 3 (ADCON3)

o AID I NIEF A (74 (ADCHS)

o ADBMELE %5 fr4% (ADPCFG)

o AID I ANFIHERE A fE 4 (ADCSSL)

ADCON1. ADCON2 #il ADCONB3 7547 245 ADC 1
T 1. ADCHS AT AP B ) N T
ADPCFG &5 A7 T4 i 11 5 | BT 2 0 B0 A\ 4
¥ 1/0. ADCSSL 75 f7#8 H FIE B H R A\ s .

vE: 2 ADON = 1 I, ApNXF SSRC<2:0>.
ASAM. SIMSAM. SMPI<3:0>. BUFM #iI
ALTS {7 LA}z ADCON3 il ADCSSL 77 f£ 4%

AT E N A, 15D S BN E 48R .

P 18-1 45H T ADC IHER,

& 18-1: 10 {7 = ADC IhHEHER]
AVDD o
VREF+ 0%
AVss o
VREF- o
ANO ] ANO Y
AN3 }—+ oTo—=e
o S/H >CHL | < ADC
oo - o0
Y o
AL i3St -
i [ e e
AN4 + oo
O/Zj_ sH_>CHZ
& ——o o—- o—e \%ﬁ | o]
1651046 [T
X
g |
AN2 AN2 o~
& AN5 0/83—‘*' CHg/'I/O A _%
SMH o CH1, CH2 3
¢ ———Oo " 0——- o—e ' g paa
- CH3, CHO=— SKRE 1T =
KA Eiaiil -
ANO _—
AN1 o — A Y
AN2 o — R = mAsBIEX
AN3 & AN3 kil iR
AN4 & AN4 o< -
AN5 [] ANS 7 + oo
S/H > CHO |
AN o/gj— : o~ o—!
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18.1 A/D ERZEMX

FEH & —/ Mk ADCBUFO 31 ADCBUFF [ 16 731
Uiy SRR X, X AID B4 gh TSR, RAM
10 {758, (HiEH AR 16 A5 . F P BAFEARRE
X 16 A~ AID FE gk g ph % A7 4y ADCBUFO 22
ADCBUFF N & T 5 N#E1E .

182  Fe#mik

2 ADC BRI ESEE )G, B 1 SAMP A0 8 sl Rk
1Fo RIGRARAL . o I 2R I AN AR TS A R o 41
R B B, 2 AD Beise s, 45 R gReN
ADCBUFO...ADCBUFF, H7E SMPI {7 457E 1RFE4Cs
J& AID thikikrG A7 ADIF F1 DONE 7 & 1.
AT AID B4, NIESE DU DB
1. Hc'E ADC fidk.

- FCEARPIBIE. 225 R 1/0

- kPR A/D FNIEE

- PR AID BRIk

- PR AID Bl R IR

- JT)J3 ADC #ith
2. FH AID il CnRTEED -
- 5% ADIF {if
- PR AID I SE K

JABIRFE

SR PTG R AR 1]

fil R RAELE R, B

&RE AID Hedse i, AT DU 7 SR
- 54 AID
- Z5:4% DONE {7 1
7. 1 AD SERZEMLE, EEF ADIF (WRFED .

18.3 EFEFWINT

JUEL IR AT TSRS AID K NI R4 / (RFFE
T FEHGRIE. 5N PR A R A e R 3 R
TRl ZRL RN iR B e T 34

SIMSAM 7.5 2 AN EIE FSRAE / U AT 340
R SIMSAM 4724 0, KE P54~ B PY AN SRR 4 S5 5 A
ol DU AN 3% B 1 T8 I 45 03 3k AT SR BE RN B e,
J SIMSAM 475 1, KEAE— A KAE I Bk py [R5 A~ B
YA B0 0 EAT A SRS 1 e o .
SR, IR H R 1 ANEE, SIMSAM A ARIEH .

S

CHPS i T X 2 DMl AT KA. Wi g H ]
1. 28 AANEIEAS. R CHPS ##: 1 A~iiE,

WA ALE—AN RE I Al A 6 CHO MBS AT SRAE e o 45
SRR de b . IR CHPS k¥ 2 MliE, #xt
CHO fl CHL B IBE BT RAE R e . 41 CHPS #8414~
Wi, RS CHO. CH1. CH2 fi CH3 i k4T Rkt
Fri 4.

SMPIy T3 B e iR Wik A iEAT R4 / FE e i I8

B AT AR R WA T RAE 1 2 16 K.

JATASRERS CHPS A1 SMPI A IR ZH 5 45 18 15 7 b 47 5
WKW AT 16 KX 8 IRFEH, HAKZE 16 ik 2 8 IRHL
T BUFM ALFPIRAS . 24 E 1 |, BUFM {7Kf 16 545
Regrhds (ADCBUFO..ADCBUFF) 4 A~ 8 4%
e BB S B E N 8 FEME. BUFM (i
H4f FH B e TR I 2 S5 4T % /0 I 1) B B M2 b 23 N 7%
X E e BRI

TR A HE S TR — N AT SR A 60 17 B[] P
TN — AN 2 gs, W BUFM A7) 24 0 HAR R Ik
TR S 16 WAk, AhI B LE — VRSN RO 45 1) N
) IR 16 AN gt B

1 B AE SRR R A R Py Ak R B8 AN B D A 28 A

BUFM AN 1. i, i SMPI<3:0>
(ADCON2<5:2>) = 0111, W5k 8 AMLfgt i A
HLrh—A~ 8 Zgghds, SLEK W, PRk YA 8
AN EE RN —A 8 FLEMAS . AR ALK R AHAR
T2 TR A SR TR R A H 8 AN g .

ALTS B HRAERFE R P e Bk BN . BTN 2
FRAGPA KR A MUX A FIT MUX B, 15 ALTS
7k 0, HiEHE MUX A By NBEHT KA. R ALTS 474
1 H SMPI<3:0> = 0000, 7EF—/NKFE / il fEk
P MUX A S NIBIE, TiE T —ASKAE / il e,

F kB MUX B iy N\ 1d

CSCNAfii (ADCON2<10>) f.¥F% CHO i iE % A MUX
A 2] % s B AU N B4 T 7414 . ADCSSL 2
AR IER BTN o W ADCSSL % f748 H 1 A4
PR 1, MPBEBEAHRN AN BAERRP W2 5, 1
L5 A N5 MK ZE = B S A BE T . iR
ERH AN B KT AR R Wi AT 0 RAE 2, W5 s
T RN A S AL

DS70118J_CN #5112 1i{
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18.4 ¥R FImERE

Bl 4 28 1B SR AR RO E T AR AT 3K I e
SSRC<2:0> fvi T Re it e fid )R I o

SSRC IR HEZIE 5 A 45 e i fiok o2 U5

24 SSRC<2:0> = 000 I, #Effuful 3474545
% SAMP 1745 5 85l & 56 e

24 SSRC<2:0> = 111 (ABYAINEEL) K, Hfhk
B A/D IEMEATE . SAMC A7 TP R R LG A
GG A AID IR, IR B fit dg b i 22 Tl Tl s
PR, SAMC IASHAL A T4 T L A6
oAb 2 Y5 AT e ok 1 S I AR . FELMLEE ] PWM iR
B AN AR

e TR AID TARAE e KR e i R,
kR B B il k& (SSRC =111)
HEZXFENRMNZREN 1 4 TaD
(SAMC = 00001) . JBCE W48 4 3 s e
JEHE CRFE + #:4#0) R 13 4> TAD,

A5 AT An] oAt e 0 fi % 7 500K S BB MK
TAD FMILLE AID HIAMZEA: R

185 Huk##

L 7 25 ADON G HP L 2417 AR 6 545 1 SR A
AFE . NEHIFE 58 A/D ARk 3T AID 45 3
ZAERNT . B, XMV fK) ADCBUF Z2mhge s 44Tk
B b0 st UG A (BT E— R B NZZE P21
i) .

WHEHEZE ADON {75 B3 ash AR k£, #%E ADON
fr HA H m e se 4.

AID #:3b 1L G, 68 1 SAMP {783 3) F—VCREEZ B
FLA% 2 A TaD (RIS TH],

WY E BT AL, AD A4S R — A B i
XN R — AN SRAE Nk P AL 4k 8L TAF. a0 45 e [\ IR
B, AID K4kE R —A il 4 FE L L.

18.6  i&FE A/D HHhtsh

AID e ifi 2L 12 4> Tap . 3l 875 NG 6 £ vh-$ets
FIIERE AID BRI B . TAD A77E 64 Fim] BEIFIIE L

A5 18-1: A/D ¥ ¥t
TAD = Tey * (0.5* (ADCS<5:0> + 1))
'~ _ . TAD
ADCS<5:0>=2 Toy " 1

Wi ®E 1 ADRC {7 AT IERE B RC #RZ %% o

Jfd AID F¥IER, UALEREAIER AD Bl
(Tap) DIFafrH /> 83.33 ns (34 VoD =5V i) [ TAD
WA HoAl TAR S TR/ Tap, WS LR 22.0 3
“HASERE

) 18-1 F1 i 7k T ADCS<5:0> {i [ i+ 5], Hr e
AT CAERE S 30 MIPS.

1) 18-1: AID ¥t it &

TAD =84 ns
Tcy =33 ns (30 MIPS)

TAD

Toy 1
84ns
33ns

=4.09

ADCS<5.0>=2-

=2

ES):
W' ADCS<5:0>=5

Tcy
2
33ns

2

SERR TAD *(ADCS<5:0> + 1)

«(5+1)

=99 ns

© 2011 Microchip Technology Inc.
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18.7 A/D EH#ikE

dsPIC30F 11 10 {7 ADC Ji3is S Fd5: K 1 Msps ¥R FFIE
#, % 18-1 T dsPIC30F 10 {7 ADC 1% 4538 i
HIB SR AR 41

LB R T4 TS =T 500 ksps W ZSR 1) & &
., R Ry I S He 4t i T A AN VREF 51, ARG
BRG], AR T SEREE R R A KN
B0 .

] 18-2 45 H T BL i 5 T 500 ksps I (R E#E HL I

&l 18-2; ADC X WL REE

VDD
1uF:IE
VDD
DD :__I'
==L vss A Vss ::1: VDD
>D 1 MF%
oo

DS70118J_CN #5114 1i{

© 2011 Microchip Technology Inc.



dsPIC30F2010

* 18-1: 10 AL A/ID EHHEESH
dsPIC30F 10 fif A/D HE#ase itk %
AD g | AP ég? Rs VDD W AID SEEEE
Be/ME e BKXE
TN 83.33ns | 12TAD | 500Q | 4.5V & | -40°C % +85°C
1 MSpS(l) 5.5V VREF- VREF+
CH1. CH2 & CH3
ANX[X] ':S/H
~_CHO ADC
B
=K 95.24ns | 2TAaD | 500Q | 4.5V %E | -40°C £ +85°C
750 ksps(d) 5.5V VREF- VREF+
CHXx
ANX @ iS/H ADC
=K 138.89ns| 12 TaD | 500Q | 3.0V % |-40°C % +125°C
600 ksps(l) 5.5V VREF- VREF+
CH1. CH2 &% CHY
ANx X jS/H
CHO ADC
_S/H
K 153.85ns| 1TaD [5.0kQ| 4.5V E |-40°C £ +125°C
500 ksps 5.5V VREE- VREFH
AVss AVDD
AN Ez ~_CHXx
8 SH ADC
ANX Y VREF-
K 256.41ns| 1TaD |5.0kQ| 3.0V % |-40°C £ +125°C
300 ksps 5.5V VREF- VREF+
AVSS AVDD
ANX [ —— i\ CHx
X S/H ADC
ANX 5%, VREF-

W1l CHERRIEE TAE, 20 SN VRER- Il VREF+ 511, HEFEHLERGIE S WK 18-2.
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18.7.1 1 Msps It [{fic & 15

1 Msps I (P07 H g T EERAE AN 5 IAA 2 A
1R

18.7.1.1  HEREIRlEA

YT 1 Msps UL AN K853, S /DA REP AN
KFE / ARFF (SIH) JlIE. DIUERLH N 2 5T G
BRI AN G R B A REE / RFFEIE.
A/D XF—A~ SIH B IE GREF I IATE I RN, S oh—
AN SIH I IE R B F N R .

18.7.1.2  Z BN

A/D # ¥ vl T 2 AN REE | AR I X 22 B4
W T REE . EXFEDL T, ANRMEAGESIEER
) 1 Msps [SREEEA . B, wTLAXE 4 B AT R
FE, AT SRR R 250 ksps 5 BiR) 2 BREIA
HEATRFE, FAME S IRFEE S 500 ksps. EIXFhiid
B, R F U R A LA i i N\ B B8 IR RAY
I ]

18.7.1.3 1 Msps I [ fic &

J93R1F 1 Msps B R, TR T TIRE .

o Frirde 19-2 R &AE

o JZMRIE 18-2 PR B I AN VREF+ FI
VREF- 5|

o W'H ADCON1L %17 %4 1 SSRC<2:0> = 111 {fifig
B ik

o J%5 ADCON1 27 75 2% [ ASAM 2347 B LAf g 1 5%
¥

o ¥ ADCONL %1725 1) SIMSAM 4735 Z A GENR 7%
¥

* J#i 5 ADCON2 77 17451 CHPS<1:0> 5 il fir KA
e/ DBASKAE / fRFFlIE

o 5 ADCON2 27 {744t SMPI<3:0> 15 il Sk i & W
U W2 TR T R e B . B /D B
SMPI<3:0> = 0001, K% /b EAHEHAREE / ff
SRR

« JlId 5 ADCONS3 75 /7% 1) ADCS<5:0> & A7 Koks
A/D I Aol ST N -

1

= 83.33ns
12 x 1,000,000

o W'E SAMC<4:0> = 00010 ¥ KAE i 7] e B
2 TAD

o JBid'S ADCHS 7517 8% A BRI N 5 L PR 5
DA RIS

18.7.2 750 ksps I (K B 457

J 34T 750 ksps (Mg R, FEMATUFEE . Al

TRV NT B R AL N AT RAE

o FiErde 19-2 R A1

o JZIRE 18-2 /R R RIS & B A VREF+
VREF- 5|

+ W E ADCONL #7451 SSRC<2:0> = 111 {fifig
LSy

. ﬁADCONl FATAR I ASAM IS B L8R A 3%

o JEjt ik E ADCON2 % /798 ) CHPS<1:0> = 00 %A
fe—ANRAY / PR Rl

« 5 ADCON2 251725 ¥) SMPI<3:0> =547 Sk v B
YRR W T T 0 T e R B

* 11’5 ADCONS % 4785 1) ADCS<5:0> #& il R s
A/D I AL E N

1

= 95.24 ns
(12 +2) x 750,000

o JHE SAMC<4:0> = 00010 44 KAE i 7] Bie
2 TAD

18.7.3 600 ksps I [Kfic & 457
600 ksps H [ BC B T ZERAE AN 5 | ik & £ A
51,

18.7.3.1  HLEREIRIEA

L 600 ksps *if H A0 4m NBEA T RE e b, 0400 2 /i i
BANSKAE / (RFF (SIH) lIE. WAL 2 5T
RBEE M B [ — AN NG| R A AL/ (R
1. E A/D XA~ S/IH B IE R EF RAE AT B e iy [ It
P AN SIH IE R EH AN KAE .

18.7.3.2 LB

A/D # g% vl TAE 2 AN RAE | AR FRE X 22 B4
HINBHT KA. FEXFME T, ARG S ILER
#1600 ksps HIKAEER, B, wILAX 4 B AT
KHE, FAME S HRPEE Y 150 ksps 5 5%t 2 B4
NHEATRFE, AN SR RFEE S 300 ksps. 7EIXFh
BT, 2R FH TSR A LR s i N\ LA A2 B8 1F K
FEIN 8] o
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18.7.3.3 600 ksps i ftfic &

J93K13 600 ksps HIFEHI %, FEMATITIEE .

o Fride 19-2 R4

o JZMRIE 18-2 PR IWHER: B I M VREF+ FII
VREF- 5|

o W'H ADCONL %17 %4 11 SSRC<2:0> = 111 ffifig
By 35 1

o J%5 ADCONI 27 77 2% [ ASAM 2347 B LAf g 1 5%
¥

o % ADCONL 2 {72511 SIMSAM 4735 Z A8 GENR 7%
¥

* J#i 5 ADCON2 77 17451 CHPS<1:0> 5 il i KAl
e/ DBASKAE / PR ARl

o '5 ADCON2 27 {744t SMPI1<3:0> 15 il Sk i & W
PR W2 TR T PR e B . B /D B
SMPI<3:0> = 0001, K% /bEAHEHAREE / ff
ESUBLS

« Jld 5 ADCONS3 75 /7% 1) ADCS<5:0> 3 il Koks
A/D I Aol ST N -

1

= 138.89 ns
12 x 600,000

o W'E SAMC<4:0> = 00010 ¥ KAE i 7] i B
2 TAD

o 8L ADCHS 7517 8% A BB N 5 L P 5
D FAN RIS

18.8 A/D REEK

% 18-3 47t T 10 fir. A/D $e s OB AR . AID
{14 KA IR T i N P TEOR s B I T 4 VoD Al
2 FEL A 78 PN TR) P R 2

AT AL AID Feeai ik 2IE G, A28k 78 i fRFF L

7 (Crowp) 77y FEHL MU A GBI . 55

PP (Rs) « WHEPEZLZEMEHPT (Ric) FIHHRRAE
FFoBEPT (Rss) JL[RIHH 20 L CHoLp 78 LT 7%
FISTE], BT DARRUE SR R BTN AL 5N, DUEAERE
PEORALIS ) R FF A TR 78 . A T 4851 iR
FLVRET AVD 54 s B IS i B B A%, e R UE %
PP Rs i 5 kQ. % (2045 THEAEIEG,
KK AR INTE 3 B EE 1T 58 e ZEBRUCKAE R AT,
PR SRR L 2R A I TR 2

PR EE P TR N AZ S /0 B 1A TAD U4 A SRR I TA)
TsAmP. AL R AF 377 X 3 5E /1 2 SAMPAY LUK %
SEAE R T E, tn) i AID B iasdtaT E Bhisdl.
XF B E R, e R e fd k2 TR R B LS
1) A3 AL Foe /N KRS TR) . 5 9 TAD AR H () F) 22
K, S WA,

& 18-3: ADC Al NERY
VoD RCS250Q  spp¢ Rss < 3kQ
L, VT = 0.6V \ IR
f Rs ANX v Rss
. LG i ------- CHOLD s
\ \ PIN =DAC i %
L_ N T vr=o6v (IE0 T = 24pF
= 1 vss
[23Pa CPIN = BN
VT = HL R Y

| leakage = 7|/ 45 i
7 RS T PR

RiC = PR A T
Rss = RRETF R BT
CHOLD = RAf / fRFFHL%E CR 1A DAC)

HE: CPIN {HIHR TS 2,

RELWR. WH Rs < 5kQ,

AJ 0% CPIN [ 540 .

© 2011 Microchip Technology Inc.
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18.9  HEbuhi A

BEHREAT 3 Bl A AIIAEREA. 25 ADON 4724 1 I, 4t
B b T TARBE, Bibst Toe gt TR =4
ADON A OIS, FEHURE b TSGR o ri i ) 20 7 AL
AR R AR 1L DU R RE EE BRI R AT G . D AR TSR
IR PITARR, L2554y ADC LR E A E R
&

BN o

18.10 CPU RHRAZ R TR A/D ¥4k

18.10.1 CPU RHEAFZ R ) AID #24E

AP NARIRA I, AR BT A I B 40 2 P1 L
1ERAER I 0 R

WERTE SR FE P R AR, Bk, 28
JE HRIRA IS, 5 e B R S AR A T390 52 I e
e,

A HENBR H AR AR ASE =R AN S X6 2 A7 2% ) 50 Y
58

W AID B E N RC (ADRC = 1), W ADC %
BT FERIRAR R 34T T4 . M BERCH Y5, ADC
TE )3 s e 2 Wi ¥ S — AN e 4 A . I R AT AT
SLEEP #54, XK i Bk % ek 752 b BT WO 50 T o gk
A, YRR 2 JF, DONE P8 1 HEH 45 R
B N ADCBUF 2715 4% .

W AV AD I, AR A RIRRAS i . G i AID
HPITAE L, ADC BEHUE DG, R ADON /53R 4%
B 1R

18.10.2 CPU W F 1) AID #4E

ADSIDLA i #¢ ADC A HRAE 2 AR AT A2 45 1k TAF I8 /&
Pk TR, Wik ADSIDL = 0, Y#sfhik A48 A,
AR HOS kS TA/E. Wik ADSIDL= 1, ESWEXT
PO R A

18.11 EAIKIZW

e F ARG PITA A IE N R LR . OR 1848 ADC
BEH TG P IFH AR AT IEAEEAT (e e ADCBUF 2747
AR A S B . EARSEAI, A/D G A
et ARG E -

18.12 &R

ADEER N 1047 98, BHaZE b4 RAMA 2 1047 %5 o 244}
BN AS AT SR BRI, 52 H K DA DU AR [ A 202
— 47 E . FORM<1:0> fi ] Tt =, 45— Rl
AR R TS A e 8 o B S 4k ) 16 (7 45
BHERRERAANTE B ks,

& 18-4: AID i Bk X
RAM Py ¢ d09 | do8 | d07 | d06 | dO5 | d04 | d03 | d02 | dO1 | d00
EEO
A2/ M (1.15) | d09 | do8 | do7 | do6 | do5 | do4 | do3 | do2 | do1|{doo| 0 | 0 [ 0 | O | O | O
¥ (1.15) | do9 | do8 | d07 | do6 | do5 | do4 |do3 |do2|do1|doo| 0 | 0 | 0 | 0 | 0| O
G752 | do9 | dog [ do9 | dog | dog | do9 | do9 | do8 | dO7 | d06 | dO5 | d04 | d03 | d02 | dO1 | doo
SRy o|lolo|oO 0 |do9 |dos |do7|do6 |dos5 |do4 |do3 | do2 | do1 | doo

DS70118J_CN #5118 1i{
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18.13 ARG D5

ADPCFG FlI TRIS Zifr#sH T4 A/ID uif 15| B £
Yo 2o 05 | AR U NI, A0 HE X R TRIS
g1 RN . R TRIS fifiEE Gad) , Xt
i morE (VoH 81 Vo) T8k .

AD /% R % CHOSA<3:0>/CHOSB<3:0> £ LL &
TRIS AR HIEENA

2% PORT A7t AT IS4 VB, T B & sl N
THE T | 5o 2

HBC R BN T 5 s AN 2 B N AT e . AT
g AT MRS (B HE AN 5D _EARRE
FEL ST~ FIT R 5 B0 N 2 v 2% Vi R E FH DAL IER I B RV B
=

18.14 HEEFEFEM

Bt A5 Voo Ml Vss Z [AEHAT 1 ESD £
P10 IXHESRBAU R HLE 42504 T VoD Al Vss Z [i]
L S N R R YE ] 0.3V BAE (FE—J7 ) b, it
A A A I, T A SRR I A R R T e
SR

A ArAME RC IR ARA A 5 AT PR B IR -
R G IR 45 L0 DR AL RAE IR TR 225K o AR e Bl
PUER BB A G A E RSN CrE G A 554 —
BAEAED) AET AL A3 A AR AR /D o

© 2011 Microchip Technology Inc.
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M 02T % NO [8T10.Sd

"ou| ABojouyda diydoioiN TT0Z ©

* 18-2: ADC ZF 782U

SFR 4%k | Huhk 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 | Bit1 | Bit 0 BhRE
ADCBUFO | 0280 — — — — — — ADC ##li2gMIx 0 0000 OOuu uuuu uuuu
ADCBUF1 | 0282 — — — — — — ADC % gzhIx 1 0000 OOuu uuuu uuuu
ADCBUF2 | 0284 — — — — — — ADC i Z X 2 0000 OOuu uuuu uuuu
ADCBUF3 | 0286 — — — — — — ADC ##li 2z X 3 0000 OOuu uuuu uuuu
ADCBUF4 | 0288 — — — — — — ADC ¥z ZZnhIx 4 0000 OOuu uuuu uuuu
ADCBUF5 | 028A — — — — — — ADC ##i & 11X 5 0000 OOuu uuuu uuuu
ADCBUF6 | 028C — — — — — — ADC Hl22MIX 6 0000 OOuu uuuu uuuu
ADCBUF7 | 028E — — — — — — ADC ¥ 22 nhIx 7 0000 O0Ouu uuuu uuuu
ADCBUF8 | 0290 — — — — — — ADC ¥t ZZ 11X 8 0000 OOuu uuuu uuuu
ADCBUF9 | 0292 — — — — — — ADC iz X 9 0000 OOuu uuuu uuuu
ADCBUFA | 0294 — — — — — — ADC 21X, 10 0000 0Ouu uuuu uuuu
ADCBUFB | 0296 — — — — — — ADC s PIX 11 0000 OOuu uuuu uuuu
ADCBUFC | 0298 — — — — — — ADC iz X 12 0000 0Ouu uuuu uuuu
ADCBUFD | 029A — — — — — — ADC E 22X 13 0000 OOuu uuuu uuuu
ADCBUFE | 029C — — — — — — ADC HlE 221X 14 0000 OOuu uuuu uuuu
ADCBUFF | 029E — — — — — — ADC 2z X 15 0000 OOuu uuuu uuuu
ADCON1 02A0 | ADON — ADSIDL — — — FORM<1:0> SSRC<2:0> | — |SIMSAM| ASAM | SAMP | DONE [0000 0000 0000 0000
ADCON2 02A2 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS — SMPI<3:0> BUFM | ALTS [0000 0000 0000 0000
ADCON3 02A4 — — — SAMC<4:0> ADRC — ADCS<5:0> 0000 0000 0000 0000
ADCHS 02A6 CH123NB<1:0> |CH123SB| CHONB CHOSB<3:0> CH123NA<1:0> | CH123SA| CHONA CHOSA<3:0> 0000 0000 0000 0000
ADPCFG 02A8 — — — — — — — — — — PCFG5 | PCFG4 | PCFG3 | PCFG2 |PCFG1| PCFGO [ 0000 0000 0000 0000
ADCSSL 02AA — — — — — — — — — — CSSL5 CSSL4 | CSSL3 | CSSL2 [CSSL1| CSSLO | 0000 0000 0000 0000
i u = K¥IaAA s — = RSEIAL, 82k 0

E: HRFAEMSAMIE, HES W (dSPIC30F £#5112% Ft) (DS70046E_CN) .

0T0240EDIdSP
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19.0 RHGHERK

VE: AREIRTFNNAL T dsPIC30F RIS LEMI D6,
(AN AR A F W 215 T T AN I 225 F MR AE
fl. HX CPU. Ak A7 U0 — R8T
e 255, WE20 (dsPIC30F R¥|&%TF
Jit) (DS70046E_CN) . 1 < s FH54 S g i
HIEZ{5E, 2 (16 fif MCU A1 DSC 4%

RZ#%TF) (DS70157E_CN) .

ARINEIWTHIThRE, B ERIBR A & R 5] 5
P, I D SN TR AR PSR BRI A, $R A H T
PR L R AR AT SR

o PRIGAIERE

. HA

- k#EA (POR)

- LHSERER2E (PWRT)

- PR REIRERSE (OST)

- WYmBEXRIEEN (BOR)

o BlfIERL (WDT)

o HEME URIRFIEH)

o REDLEY

o P24 ID 0 G

o TELRHATHRE (ICSP) I
dsPIC30F #sff R — NG T I e, el LUE R
BALKALERE, SCABAEEATEG. EKEA ST RC
W asiztr, DMEHEFardetl. PiA et asdedt 7 L
IFAZSERT s — AR sl e igs (OST), H
RGN REFEAL, BHEAIRGSRIGENIE: 5—1
& BRIENER 2 (PWRT) , AXFE bR ALZE R,
FRAE iR R A B AR R AE B ADIRE - BT IX
PN E I8, K2 N AT T EAMI R AL L .
LN W= e g (S IV O S s WA T B U i =
i I E I A e RS T, ) AR AR
Mg, LR A TIREUIR T, NI as R RE eSS A T
JEH BTG F N o AEASRBECR,  IERIRA AR b T
TAERAE, H CPU {51k, RC JEH 8% 0l L ARG A,
1M LP &b 3R Th R ] BRI HE

19.1 ‘REGBRGHR

dsPIC30F 3% 7% R Zu 0 & LA N REHLRI ) e -

o ] B L Fh AR P B s A e e

o Fr b PLL, wHRE A TR

o FESPRI iR ) HEAT U1 (s A ) B B L s

o AR B E A AiES, AT R THE

o FEATTI BRI ALAS  (FSCM) , R A IR i
IR B Al B R 4 it

o WEPEHIZF A4 (OSCCON)

o AT EIRG A IEPEMA B AL

% 19-1 V- T dsPIC30F [ #s TAERE. K 19-1
P T IR 2 R BN RGHER

BB AL AT L ELA, (POR) MIRJEHE AL (BOR)
IR IR . IR, PR AT AR IRl 2 R ) 4 ) e

. OSCCON Ziff#s Bl sh bl s 5 248
I DG FRARASAL

© 2011 Microchip Technology Inc.
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#19-1. P8 LA
PR 2R ik
XTL 0OSC1:0SC2 |- 200 kHz-4 MHz fifdi.
XT 0SC1:0SC2 | 4 MHz-10 MHz #:¥k.

XT Gifif 4 x PLL) | OSC1:0SC2 I~ 4 MHz-10 MHz #44%. 4x PLL f#ifE.
XT (ifi5 8 x PLL) | OSC1:0SC2 I 4 MHz-10 MHz #44. 8x PLL f#ifiE.
XT (#4516 x PLL) | OSC1:0SC2 I 4 MHz-10 MHz #¥E. 16x PLL ffifg (1),

LP SOSCO:SOSCI |- 32 kHz ik @,

HS 10 MHz-25 MHz .

EC HNERIS SN (0-40 MHZ) .

ECIO SR BN (0-40 MHz) . OSC2 514 110,

EC (iifg 4 x PLL) | #hfitsds N (0-40 MHz) . OSC2 5|y 110. 4x PLL ffife 1),
EC (i 8 x PLL) | #hEfitss A (0-40 MHz) . OSC2 5|k /0. 8x PLL {fifg D,
EC G547 16 x PLL) | #MEB &N (0-40 MHz) . OSC2 5% 1/0. 16x PLL fiifig @),

ERC ShE RC R %48, OSC2 BN Foscla i @,
ERCIO HM RC #2545, OSC2 211k 110G,

FRC 7.37 MHz P36 RC #= ¥ %% o

LPRC 512 kHz W6 RC #=¥ %%

vE 1. 2200 A dsPIC30F f5 Kk TAESIZ 4 120 MHz [F% 5K .
2: LP a8 nl 7 (E i REHEhRT Timerd SZififehpr LA .
3: WEAMB R, CIufk. TAEHURE RN 4 MHzZ,

DS70118J_CN #5122 TT © 2011 Microchip Technology Inc.
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P37 i i B AT
PVRSAV F5 4
¢ vi AP
FPLL
0SC1 X}—
j‘:ﬂkfi?%% PLL —>
0sc2 X— X4,x8, x16 | pL
o < COSC<1:0>
TR
~€—— NOSC<1:0>
Ret — > ~€—— OSWEN
il 2%
PR o
POR 4K ————» A -
5E I 2%
- NEEVIE THE
iﬁﬁ)ﬁ)ﬁ%%ﬁ, Mk eI ) e g.%
P4
SOSCOX’— \
32 kHz LP $r|.1’gjj )
O N G I v —
SOSCI i 1
P AR T E FRC
g RC —
ey (FRC)
lj]%{i RC —»
P #s (LPRC)
FCKSM<1:0> ———p» WAL LR A I ——» CF
: W il B
2 WA (FSCM) I,
P % Timerl
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19.2 WHBEE

19.2.1  HIREEE R

R E A B ARSI, AR DL 5 )
HEAT I B R 32 3«

a) B FOS<1:0> it B S B D e o s 2 A 1 —
Fo

B FPR<3:0> it B4y 3 #8 L 4R a4l 13 MR
wnr—,

% 19-2 WP R T I k.

b)

19.2.2 G [/EIREHEE (OST)
TSR (SRR CEREIEE R EIRE,
RGeS MR SR E T 8. %08 N 8
—A> 10 AEERE, AE RVFIRY RSB N T R G Al
Ay 2 W% IG TH5k 1024 /> Tosc JH#H . I 3
A TosT. BG4 E i (B2 POR. BOR 1A
NRAF MR IR ) T AT TosT IR E . R 2 e
ENEETT LP IR 2SS M LR 26 XT. XTL f1 HS
B (24 POR. BOR Fl RIS A MefiE i ) o

# 19-2: KPR BC B ALE

PG o= b T FOS1 | FOSO | FPR3 | FPR2 | FPR1 | FPRO | OSC2 Thfk
EC ER T 1 1 1 0 1 1 CLKO
ECIO FIRGi# 1 1 1 1 0 0 110
EC (474 x PLL) | LI 1 1 1 1 0 1 I/0
EC Gi#H 8 x PLL) | LiR¥#s 1 1 1 1 1 0 110
EC (A7 16 x PLL) | i 1 1 1 1 1 1 110
ERC TG 2 1 1 1 0 0 1 CLKO
ERCIO TG 1 1 1 0 0 0 110
XT FIRGi# 1 1 0 1 0 0 0sc2
XT (3174 x PLL) | LIk 1 1 0 1 0 1 osc2
XT G 8 x PLL) | LiR#s 1 1 0 1 1 0 0sc2
XT G 16 x PLL) | Ty 1 1 0 1 1 1 0sc2
XTL F IR 1 1 0 0 0 X osc2
HS TG 1 1 0 0 1 X 0sc2
LP IR % 0 0 — — — — ULy 1 A2
FRC Pk FRC 0 1 — — — — UL 1L A2
LPRC W3 LPRC 1 0 — — — — WyE 1 A1 2
W 1: OSC2 5|#izhath TRk (FPR<3:0>) HiE, mHAFEM /O 51k se Al .

2: R, AMERZIERRHBYR G AR BN N BE,  OSCL BIAS R FAE 110 511

DS70118J_CN %5124 1i{
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19.2.3  LP ¥Ryl

TR LR & 2h iR i fE LP JR% s

o YHTIRY eS 4 I COSC<1:0>

« LPOSCEN f7 (OSCCON % ff-a%)

% LPOSCEN = 1, I LP Ry #spkfiific CRIdi4bT
RERAEZD) o ZEFAISME R, LPIRG B 1E g 2811 ol
+ COSC<1:0>=00 (¥ LP/ENTRGE H

« LPOSCEN=1

TREF LP 2 2% 5 18 A vl DL DI 2 32kHz R 4EH
PhULSEHURINFEIZAT . IR P PR ) B IR 28 R B4
pUN e LI 8

19.2.4 BAHF (PLL)

PLL 7K ER 28 7= A i e S 3k T 540 PLL Wik
PFEA x4, x8 I x16 MHzs. £ 19-3 "4 A\ Flk H
B AT TIE .

x 19-4: FRC i3
TUNEE3.O> FRC ik
0111 +10.5%
0110 +9.0%
0101 +7.5%
0100 +6.0%
0011 +4.5%
0010 +3.0%
0001 +1.5%
0000 LR (R ania T TRAUEIERD

1111 - 1.5%
1110 - 3.0%
1101 - 4.5%
1100 - 6.0%
1011 - 7.5%
1010 - 9.0%
1001 - 10.5%
1000 - 12.0%

* 19-3: PLL S ER
PLL
FIN Fout
550
4 MHz-10 MHz x4 16 MHz-40 MHz
4 MHz-10 MHz x8 32 MHz-80 MHz
4 MHz-7.5 MHz x16 64 MHz-120 MHz

PLL A 8UER S, 24 PLL 3 ABUHDIRSE, 808
AR WARBANRBUE R (B s F 80, B
{E 5 ¥ NI G5 PR H i OSCCON ZF 174
Hr) H A7 LOCK S,

19.25  HH RC#EH® (FRC)

FRC =% 2% /& — Ml (7.37 MHz 2% FFR(E) BN
B RC Jeids . IR %8 H THALA BRI B4 TR
MG T A AN IR . B SR As o RC M4,

* OSCCON B AT a0 UR 5 e B A
(OSCCON<13:12>) % E N 01 I, dsPIC30F F{fiH
FRC J<3% #3347 TAE.

il TUN<3:0> (OSCCON<15:14> Al
OSCCON<11:10>) F85E M) 4 A7 48K F v 5o Py 5
Pl RC Jeas (BRMMESN 7.37 MHz) BT H
FUATLE) RIRE B E(E Y -12% (-960 kHz) % +10.5%
(+840 kHz) JEENXT FRC ¥=y% 233E4 TV, Hbi
TRy 1.50%, 2L 19-4,

19.2.6  fLIhFE RC %% (LPRC)

LPRC R &2 1 8% (WDT) RIZH R4y, I

FRFR IR 928 0 512 kHz. LPRC #R¥% %8 & FHZER

s (PWRT) FHLE&. WDT FH 4l F0 2% v B 1 I

Po E AT FFARTOFE Z R S H I 7R B B SRAS R (1)

FH37 6 15 R AR S5

T LPRC #E¥54% 2 PWRT RS0, Kt FisEar

I iZ3R 7 2% SRR A fE . 24 PWRT #EIS S, W LU E

fil—ANEAEAE, LPRC 4R % s B 4l ek A&

o BRI IN b AR B A

o WDT {#ifig

o JH T OSCCON 7347 4% HH #5517 COSC<1:0> 1% #
LPRC JR3% a3 1F h R G I

WL AR — N RAA N, £ PWRT EINZ 5

LPRC 4 % 4]

vE 1.l BPRG AR CIE R, (FPR<3:0>) AT#ff
5 OSC2 KI5 | Hzhg.
2: B R 0 0 5 B 4R 3 4% BN 56 I B O

OSC1 5| AFEHE 110 51,

*F: OSCTUN Z5 1745 (W4 F 2 385 W) H - A AE
AR RIS EVER Y, 13X FRC i
MM TR0 KR AT MY, FEaERE

fiEARL, i HABBeA 280 K.

© 2011 Microchip Technology Inc.
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19.2.7 MR BRI

WS AR AP B SIS (FSCM) , #1338 heip 4k T

1, B4R de I . 1424 i i FOSC 24 FAd

BT FCKSM FC B AL CHF )4 R A sk ¢

1), A[ffifk FSCM Ihfig. WRAlifET FSCM Ihfig,

LPRC MBI B IA R HEST  URIRBEABRAN) , AN

T55% SWDTEN {7 [R5kl .

1R S I, FSCM 4372 Ak I b e [ ff it =

fF, ¥ RGN BT FRC %% . 25, H/R
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TR R E

19.7 TELERAS

I %EE MPLAB® ICD 2 1F Rk 2%, WA g7 2k i
Ihiit. 5 MPLAB IDE —jifff HIN, 7FZR A0 fE o i
R AR I . SRR ST IR AN IO BT, e Pk
AREH Tl H % . X% FEARHE RAM KIHT 80
T RPN 10 5.

H A MPLAB IDE " B &L, FTIE R PG
/O 5| A [ — X} » X485 | J{25 EMUD/EMUC, EMUD1/
EMUC1. EMUD2/EMUC2 ! EMUD3/EMUC3.

Toe I B 6 RIS B, I EMUD 51 IS & 15 L /

PR, T EMUC 31N 07 2L / sk . ix

L85 K5 Microchip #2411 MPLAB ICD 2 #8211 .

MPLAB ICD 2 fiff HE B /O 51, Kikdr s

WA ) 7, A 3K 4 WA B A AR T ) AE R T

fie, N BASEELAE MCLR,. VoD, Vss. PGC.

PGD L A% 5 [ EMUDX/EMUCKX 5| IS [ ICSP %45

REFEH ™A T PR T g

1. W EE EMUD/EMUC 1E K38 11O 5T, A5
2R E A5 5N, XERA, FEE
] dsPIC30F #4ff: F, EMUD HI EMUC 5|41
fieynl 5 PGD #l PGC 51 JThRe s H .

2. WHR%EE T EMUDI/EMUC1. EMUD2/EMUC2
. EMUDS3/EMUCS 1E Rk 11O 51X, B4
T 5D, X2, EMUDX/EMUCX
FIThAE (x=1. 28 3) ANft5 PGD #1 PGC
SIIThRER .

DS70118J_CN #5132 1i{

© 2011 Microchip Technology Inc.



M €ET % NO 8TT0.Sd

'ou| ABojouyda ] diydoioiN TT0Z ©

% 19-7: P g

SFR 4% | sl | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 Bit 5 Bit4 | Bit3 |Bit2 Bit 1 Bit 0 SRS
RCON 0740 | TRAPR | IOPUWR | BGST | — — — — — | EXTR | SWR | SWDTEN | WDTO | SLEEP | IDLE BOR POR | FAMRAL,
OSCCON 0742 | TUN3 TUN2 COSC<1:0> | TUN1 | TUNO | NOSC<1:0> | POST<1:0> LOCK — CF — | LPOSCEN | OSWEN | sk T-Fl & 1.
P — = R
1 HRFERSARRGR, 50 (dsPIC30F #7112 #% T) (DS70046E_CN) .
% 19-8: BEE FEaps O

E47 Hhik 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
FOSC F80000 FCKSM<1:0> — — — — FOS<1:0> — — — — FPR<3:0>
FWDT F80002 | FWDTEN — — — — — — — — — FWPSA<1:0> FWPSB<3:0>
FBORPOR | F80004 | MCLREN — — — — PWMPIN HPOL LPOL BOREN — BORV<1:0> = | = | FPWRT<1:0>
FBS F80006 — — e @ — — — e @ = = = = R @
FSS F80008 — — e @ — — R @ = = = = i @
FGS F8000A — — — — — — — — — — — — — 1R @ GCP GWRP
FICD F8000C | BKBUG COE — — — — — — — — — — — — ICS<1:0>
P — = R
e 1: R AAMIA, 3 W (dsPIC30F £41%% F/it) (DS70046E_CN) .

2: REAfIEN 1, H0igmfEh 1.

01T0240EDIdsSP



dsPIC30F2010

T

DS70118J_CN #5134 1T © 2011 Microchip Technology Inc.



dsPIC30F2010

20.0 FRASHEILE

V. AEIRTM RS T dsPIC30F 415 1ThfE,
ER RV NVE NS S IEEE (5 N NN IE S = 573
. K CPU. Mk 24788 Ut AR — 3814
DR 2 E R, 1ESH (dsPIC30F R%15%
FM) (DS7T0046E_CN) . 1 523 F454 4 A4
ERELMER, 2 (16 {2 MCU #I1 DSC £

P& T (DS7T0157E_CN) .

dsPIC30F 544 % sl LAty J& T LA PIC®
MCU 8448, [FIIN AT LU A PIC MCU f 248
%] dsPIC30F #5442,

KEB AR KN —MEFEE T (24460 » RE=
IR T BN TAAE G,

f— 4 RTFIRAK 24 f1, 20— MEEEAIN 8

P ERAER A HE— D48 e FR A BRAE I — A AN RS
BAERFE AL, 58 HAEEAZS:

o BT BB

o B IERAE

o S RIERAE

- DSP #fE

o PEIERAE

% 20-1 45 H T AR IR A I A B0E A S .

K 20-2 /& dsPIC30F e A 4RI is, 4 T RT3
WA FRPR AR AL
KEBEFTFHFEHH W SR ES CBIRIEEAL
A HEAMERER

o B ANURERAERON E & T A7EE Wh, AFr T bk
BME

o BT ANREREHONE R AT Ws, T A kL
BME

o BHER B M, W
AN o E

i, BE N BT I SO A AR A R A U AN AR
.

o WAFAAER f(EIRE

o HRIZAFRAT LIS U5 748 £ B WO Z 4788 (1
WREG #7R)

8% wd, e

%

KEBNRAERIES ISR I B B

PN ERAERL

o W 2FAERs CIFERANH MG i) siso %5 e v
(H Ws 5% f ({EF5 &)

o W AR AR TP AL C — LRI dE
SE, W B Wh P72 1 W A e )

W BB AL LR S BN EER 4, BT DM R A 5

o RN T W 5 A7 B8 B 2T A7 2% R R S BR

(1 k fH¥ERE)

o BRGNS HIE W PR A RS B A A7 A (I Wh Bk f
fRE)

SR, W R SIRBOE RS RIEE 4, W T

BRESL

o B NRERAESUL AR Wh, AT b Sk

=

B

o ST ANRERESUE STHEL

o BAESRM B TS (AES B —AEEAER
AN H TR W G ERAN A b 18 2
)

MAC 2 DSP 84 n] i T 51 E 4L

o T 2 nds (ABLB) CARAIEAERD
TR SR AN RS W 2%

X AY ik 2 7] T $ A

X FY uhbkZS (R P H 03w A7

o BNERINS H w76

Lk T oI DSP $i5 41 AR A BT RE A 45 :

o FAFHM BN (D

o VRIRVEHEER H 3RES (45 i Wso B8 Wdo f&
SE) 5 AN RS o

o BALAIEL, W AR Wi 57 ENER

IR AT DM T AR

o FEPAFfif AL

o RIFMEGIFAHIB

B T FR AL, TR AE R IR S R
A2 T LERFK (48 471D, AR AEH 48 {7k
PR (E R . R ZANFH, 84 MSb 42k 0. aniifs
A A SR A I E KR A SRPIATIE, EBIER
—%& NOP $54 K #UAT -

© 2011 Microchip Technology Inc.

DS70118J_CN 55135 1i{



dsPIC30F2010

KZHRFRIGSWME—NMRS FWNPAT, BRAESAF
WA E. TR EAITE RSP s . 51X
FERIETE T, PATELR ER AR AW, 2 H—AM8
AR, st AT T —4% NOP #54. (HAFERIIHISH
J& BRA CILAME 1) | 4% CALL/ GOTO. frfi
IR RS DL & RETURN RETFI Ef54, EA 2% T

s AN, KR T L 4R R B IR R TR
Lo BEAN, BUAALRTZA M. XUFHR AT 2
PR A 9] .

1 DSC FE7 A 2% T) (DS70157E_CN) o

E: KTIRAEMTE L4017, TS0 (16 7 MCUI

KR4, HPUTTTEEAD R A B ik e 2
R RINIES, WEREHATERIL 1015, W RERS 2P 4>

% 20-1: BERHARPFRANM S
FB ik
#t ext Tt “text” & XIKSLEI%L
(text) TR “text N
[text] Ln “text FHAHHERIT”
{ 1} A IR Sk B B
<n: m> AT Sk
) FATRE PR
.d WA IEFE
.S T ATk
.W FRAER RO
Acc P Bngs {A, B} 2 —
AVB SIS H bk Ay A9 e {W13, [W13] + =2}
bit4 AP (T34 € {0..15}
C DG N OV, Z MCU ARZN: dEA PRER, 0. W H A4 A
Expr Aotk FRs ERIA GBI
f SR AR L € {0x0000...0x1FFF}
litl 1R E e {0,1}
lit4 4 R EFE SR € {0...15)
lits 5 A5 L% e {0...31)
lits 8 (A5 L RI%L e {0...255}
lit10 10 RSB, WP, e {0..255) s i T, {0:1023}
liti14 14 7 Je455 B4 € {0...16384}
lit16 16 A CFF 5 LB 5L e {0...65535})
lit23 23 PS5 R4 e {0...8388608} ; LSB 4 0
None FRBILFHFNE, AR
oA OB, SA, SB DSP {RZ&{7: ACCA M. ACCB #itl. ACCA MiFIfl ACCB Hifl
PC TR
Slit10 10 (7 A 755 L B4L e {-512...511}
Slitl6 16 M AT 75 5 L A% e {-32768...32767}
Slité 6 A5 L RIEL e {-16...16}
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# 20-1: BREEHBRPFANAS (8
FE ik
Vb KM W /78 e {W0..W15}
Wi H I W %1748 € { Wd, [wd], [Wd++], [Wd--], [++Wd], [--Wd] }
Wio HE W a4 e
{ Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [--Wnd], [Wnd+Wb] }
Wn Wh R BRI R B TAE A ant (HE S
Wi Whn HT PR Ta 4 e SR B 2 A7 4 0] e
{W4 * W4,W5 * W5 W6 * W6,W7 * W7}
Wi Wh FT DSP 54 MR 5 R e B A A7 45 0] e
{W4 * W5 W4 * W6,W4 * W7,W5 * W6,W5 * W7, W6 * W7}
WA 16 N TAEZi {742 — e {W0..W15}
Whd 16 4~ H W LAES fre 2 — e {W0..W15}
Wis 16 METAEZ 742 — e {W0..W15}
VREG WO  (SCPFZF A7 2848 2 R FH ) AR 748D
W P W 2188 € { Ws, [Ws], [Ws++], [Ws--], [++Ws], [-Ws] }
W0 VW T8 e
{ Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+Wb] }
WK FH-T DSP #5419 X $ds 2% (] Pl bk 25 77 4
e {{W8] + = 6, [W8] + = 4, [W8] + = 2, [W8], [W8] - =6, [W8] - =4, [W8] - =2,
[WO] + =6, [W9] + = 4, [WI] + =2, [W9], [WI]-=6, [W9]-=4,[W9]-=2,
[W9 + W12], I }
Wd JHT DSP #5841 X Fdn 2 Wikl H 1 %5 774 e {W4.. W7}
W T DSP #5411 Y s = A T Mtk 25 17 2%
e {{W10] + = 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], £ }
wd FHT DSP #5411 Y Zs=5 AT H 135 47 45 € {W4..W7}
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£ 20-2: BAEILAR

AR ik ke LI
1 ADD ADD Acc FngAL N 1 1 OA,OB,SA,SB
ADD f f=f+WREG 1 1 C,DC,N,0V,Z
ADD f, \REG WREG = f + WREG 1 1 C,DC,N,0V,Z
ADD #1it10, Wh wd = lit10 + Wd 1 1 C,DC,N,0V,Z
ADD Wb, W8, Wi wd = Wb + Ws 1 1 C,DC,N,0V,Z
ADD Wb, #it5, W wd = Wb + lit5 1 1 C,DC,N,0V,Z
ADD V6o, #Sl i t 4, Acc 16 F 455 L B HOin 21 2n 2% 1 1 OA,OB,SA,SB
2 ADDC ADDC f f=f+WREG +(C) 1 1 C,DC,N,0V,Z
ADDC f, W\REG WREG = f + WREG + (C) 1 1 C,DC,N,0V,Z
ADDC #1it10, Wh Wwd = [it10 + Wd + (C) 1 1 C,DC,N,0V,Z
ADDC Wb, W8, Wi Wd = Wb + Ws + (C) 1 1 C,DC,N,0V,Z
ADDC Wb, #it5, W Wd = Wh + Iit5 + (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 #1it10, Wh wad = Iit10 .AND. Wd 1 1 N,Z
AND Vb, W8, Wi Wd = Wb .AND. Ws 1 1 N,Z
AND Wb, #it5 W Wd = Wb .AND. lit5 1 1 N,Z
4 ASR ASR f f=HARLH f 1 1 C,N,0V,Z
ASR f, W\REG WREG = HALH f 1 1 C,N,0V,Z
ASR Vi, Wi Wd = 5ERAE Ws 1 1 CN,0V,Z
ASR Wb, Wis, Wad Wnd = SR Wb, BAIECk Wns 1 1 N,Z
ASR Wb, #lit5, Wd wnd = SR Wb, BAAECA lits 1 1 N,Z
5 BCLR BCLR f,#bit4 i % f 1 1 P
BCLR W, #bi t 4 % Ws 1 1 P
6 BRA BRA C, Expr WARARALL, W 1| 1@ B
BRA GE, Expr WRKTFRET, W 11132 T
BRA GEU, Expr WAL S KT T, N 1112 T
BRA GT, Expr WEKT, W 1112 *x
BRA GTU, Expr WMRLFFS KT, WEHE 1] 12 G
BRA LE, Expr RN T AT, W 1] 12 G
BRA LEU, Expr WARTH S D FHET, WEE 1| 1@ B
BRA LT, Expr WAEAAT, W 1112 g
BRA LTU, Expr WREFRF ST, W 1112 T
BRA N, Expr W h o, W 1112 *x
BRA NC, Expr IR B AL, WER 1] 12 G
BRA NN, Expr WA G, W 1112 5
BRA NOV, Expr MR, W 1| 1@ B
BRA NZ, Expr WRAEE, W 1112 g
BRA OA, Expr W B nas AR, B 11132 x
BRA 0B, Expr W B NE B, MR 1112 *x
BRA oV, Expr s, WER 1] 12 G
BRA SA, Expr g Ehnge A MR, W 1] 12 G
BRA SB, Expr R Ehnas B W, WER 1| 1@ B
BRA Expr MR 1 2 PR
BRA Z, Expr WENE, W 1112 g
BRA Wh AR 1 2 I
7 BSET BSET f,#bit4 [DACKDA 1 1 P
BSET V6, #bi t 4 {LE AN Ws 1 1 x
8 BSW BSWC W, W i C A5 N\ Ws<Wb> 1 1 B
BSW Z i, Wb U Z 75N Ws<Wh> 1 1 PR
9 BTG BTG f,#bit4 [vAGER 1 1 PR
BTG 6, #bi t 4 i Ws 1 1 PR
10 BTSC BTSC f,#bit4 [AURE S AP ST R} Sus 1 1 P
(23 3)
BTSC V6, #bi t 4 RER Ws, A3 2 0 kit 1 1 R
(2 5 3)
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£ 20-2: BAEILRR (8
20| e ik ke o || BN
1 BTSS BTSS f,#bit4 Ak £, a1 ki 1 1
(2 1 3)
BTSS Vi, #bi t 4 PEA Ws, st 1 kit 1 1 o
(2 8% 3)
12 BTST BTST f,#bit4 {0 1 1 z
BTST.C W, #bit4 PO Ws, JERE A A 4% DL%E C 1 1 C
BTST.Z W, #bit4 PRI Ws, IRl MRAY (1 K2 i L& Z 1 1 z
BTST.C W, W A Ws<Wb>, R AL # L% C 1 1 C
BTST.Z W, W AL Ws<Wb>,  FEEEBEINRAL ¥ sehd % Il 4 Z 1 1 z
13 BTSTS BTSTS f,#bit4 P, SRIEE 1f 1 1 z
BTSTS. C W, #bit4 ;mﬂwﬁ Ws, B a4 v & C, bEE s | 1 1 C
V1
BTSTS. Z W, #bit4 PEIRR Ws, R R0 i 5 z, BlfEYs | 1 1 z
BIRAAE 1
14 CALL CALL lit23 W TR 2 2 B
CALL W [0 R 1 2 7
15 CLR CLR f f = 0x0000 1 1 I
CLR VREG WREG = 0x0000 1 1 x5
CLR 3 WSs = 0x0000 1 1 x
CLR Acc, W, Wd, W, Wd, AWB | 42 2 2% 1 1 OA,OB,SA,SB
16 CLRWDT | CLRWDT 5 ZH e I 3 1 1 WDTO,Sleep
17 com com f f=f 1 1 N,Z
com f, \REG WREG = f 1 1 N,Z
CcoM WS, Wi wd = Ws 1 1 N,Z
18 cP CcP f Lb# f 5 WREG 1 1 C,DC,N,0V,Z
CcP Wb, #lit5 b Wb 5 lits 1 1 C,DC,N,0V,Z
cP Vb, W L Wb 5 Ws (Wb - Ws) 1 1 C,DC,N,0V,Z
19 CPO CPO f L4 f 5 OXFFFF 1 1 C,DC,N,0V,Z
CPO 13 L4 Ws 5 OxFFFF 1 1 C,DC,N,0V,Z
20 CcPB CPB f L4 f 5 WREG, i 1 1 C,DC,N,0V,Z
CPB Wb, #lit5 LA Wb 5 1its, HifE {7 1 1 C,DC,N,0V,Z
CPB W, V& H Wb 5 Ws, #ERL (Wb -Ws -©) 1 1 C,DC,N,0V,Z
21 CPSEQ |CPSEQ Wb, W L Wb 5 Wi, Wit ARsE, gkt 1 1 o
(2 5% 3)
22 CPSGT CPSGT W, W e Wb 5 Wn, Wi kF, mikid 1 1 x
(2 2% 3)
23 CPSLT CPSLT Wb, Wh L Wb 5 Wn, W/, kit 1 1 0
(23 3)
24 CPSNE CPSNE W, Wh LLE: Wb 5 W, G S, kit 1 1 P
(23 3)
25 DAW DAW W Whn = I Wn 1 1 C
26 DEC DEC f f=f-1 1 1 C,DC,N,0V,Z
DEC f, W\REG WREG =f-1 1 1 C,DC,N,0V,Z
DEC Vi, 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, W\REG WREG = f -2 1 1 C,DC,N,0V,Z
DEC2 Vi, Wi Wd =Ws -2 1 1 C,DC,N,0V,Z
28 DI S| DI SI #it14 A, LRI 1) 1it1d AN4E 2 JE 1 1 7
29 DV DV.S Wi Wh 755 16/16 f7 38R 1 18 N,Z,C,0V
DIV.SD Wn W AR 32116 i B ik 1 18 N,Z,C,0V
D V.U Wn Wi ToA5 16/16 f 2Rk 1 18 N,Z,C,0V
DV.UD WnWw ToA 'S 32/16 f H KR 1 18 N,Z,C,0V
30 Dl VF Dl VF Wi Wh 55 16/16 AL/ 1 18 N,Z,C,0V
31 Do DO #lit14, Expr AT DO FEF 3| PC+Expr, $UATIRECN lit14+1 k| 2 2 G
Do Wh, Expr af‘jkﬁ DO ¥ £ PC+Expr, $ATXECH (Wn) + 1 2 V¥
K
32 ED ED Wit Wn Acc, Wk, W, Wkd RRJLHAERE GRS 1 1 OA,0B,0AB,
SA,SB,SAB
33 EDAC EDAC Wit Wh Acc, W, W, Wd R L HL e 1 1 OA,0OB,0AB,
SA,SB,SAB
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£ 20-2: BAEILEAR (48
Sal | e i i g || G
34 EXCH EXCH Whs, Whd A Wis 5 Wnd 1 4 75 1 1 &
35 FBCL FBCL W, Wad J2 E Ak A AL 1 1 C
36 FF1L FF1L W, Wid WRALRE A1 1 1 C
37 FF1R FF1R Vi, Wid WRAARE A1 1 1 C
38 Goro GOTO Expr R Huhik 2 2 k
GOTO Wh [ 357 1 2 P
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 Vi, 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 W, Wi Wd = Ws + 2 1 1 C,DC,N,0V,Z
41 I OR | OR f f=f.IOR. WREG 1 1 N,Z
I OR f, WREG WREG = f .IOR. WREG 1 1 N,Z
| OR #1it10, Wh Wd = lit10 .IOR. wd 1 1 N,Z
I OR Wb, V&, Wi Wd = Wb .IOR. Ws 1 1 N,Z
I OR Wb, #lit5, Wi Wd = Wb .IOR. lit5 1 1 N,Z
42 LAC LAC Wo, #Sl i t 4, Acc Bedk BNy 1 1 OA,0B,0AB,
SA,SB,SAB
43 LNK LNK #lit14 3 TC AR T 1 1 k
44 LSR LSR f f= A f 1 1 C,N,0V,Z
LSR f, WREG WREG = @A 1 1 C,N,0V,Z
LSR V6, Wi wd = A Ws 1 1 C,N,0V,Z
LSR Wb, Wis, Wad Wnd = 24 Wb, BA4705 Wns 1 1 N,Z
LSR Wb, #lit5, Wd Wnd = 24 Wb, B its 1 1 N,Z
45 MAC MAC Wit Wh, Acc, Wk, Wkd, W, W| A3 I 2 1 1 OA,0B,0AB,
yd, SA,SB,SAB
AVB
MAC Wit Wn Acc, Wk, Wd, W, W| ~FJ5 3 B 1 1 OA,0B,0AB,
yd SA,SB,SAB
46 MOV MOV f, W 1E3% £ % Wn 1 1 PR
MOV f A EN 1 1 N,Z
MOV f, WREG f£3i% f & WREG 1 1 N,Z
MOV #1it16, W 153% 16 AL BIAE Wn 1 1 ¥
MOV. b #it8, W 153% 8 AL EIETE Wi 1 1 k
MOV WA, f 1E3% Wn % f 1 1 P
MOV Wso, Wio 163% Ws £ Wd 1 1 PR
MOV VREG, f 1£3% WREG % f 1 1 N,Z
MOV. D Wis, Wi WFAE% W(ns):W(ns + 1) & wd 1 2 X
MOV. D Ws, Wad MFAE% Ws 2 W(nd + 1):W(nd) 1 2 I
47 MOVSAC | MOVSAC  Acc, Wk, Wd, W, Wd, AWB | THECF (77 Sm s 1 1 k
48 MPY MPY wm 5 wn A3, 45 RN RN 1 1 OA,0B,0AB,
Wit Wh, Acc, W, Wkd, W, Wd SA,SB,SAB
MPY Wm o Fr, SR B 1 1 OA,0B,0AB,
Wit Wi Acc, Wk, Wd, W, Wd SA,SB,SAB
49 MPY. N MPY. N -(Wm X Wn), Z55817NRnE 1 1 X
Wit Wh, Acc, W, Wd, W, Wd
50 MBC MSC Wit W Acc, Wk, Wd, VW, W| AR M 5 T2 s 2 1 1 OA,0B,0AB,
yd, SA,SB,SAB
AVB
51 ML MJL. SS Wb, W, Whd {Wnd + 1, Wnd} = signed(Whb) * signed(Ws) 1 1 k
MJL. SU Wb, W, Whd {Wnd + 1, Wnd} = signed(Whb) * unsigned(Ws) 1 1 G
MJL.US Wb, W, Whd {Wnd + 1, Wnd} = unsigned(Wb) * signed(Ws) 1 1 G
MJL. UU Wb, W, Wid {Wnd + 1, Wnd} = unsigned(Wb) * unsigned(Ws) 1 1 T
MUL. SU Wb, #lit5, Wad {Wnd + 1, Wnd} = signed(Whb) * unsigned(lit5) 1 1 PR
MUL. UU Wb, #l i t5, Wid {Wnd + 1, Wnd} = unsigned(Wb) * unsigned(lit5) 1 1 bR
MUL f W3:W2 = f * WREG 1 1 b
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% 20-2: BRALEILBR (&)
pos Bt oA bt g || EED
52 NEG NEG Acc FImas kb 1 1 OA,OB,0AB,
SA,SB,SAB
NEG f f=f+1 1 1 C,DC,N,0V,Z
NEG f, W\REG WREG =f+1 1 1 C,DC,N,0V,Z
NEG Vi, Wi Wd=Ws +1 1 1 C,DC,N,0V,Z
53 NOP NOP A 1 1 B
NOPR THAE 1 1 PR
54 POP POP f MEETH (TOS) w4 f 1 1 k
POP Wio MARTH (TOS) i} % Wdo 1 1 G
POP.D  Wd MARTIL (TOS) #fiH %2 W(nd):W(nd+1) 1 2 X
POP. S JESE TR A7 A AR 1 1 A
55 PUSH PUSH f B fIEAKETH (TOS) 1 1 B
PUSH 60 1 Wso Ik AT (TOS) 1 1 PR
PUSH.D Wis i W(ns):W(ns+1) Ik AFkTHL (TOS) 1 2 k
PUSH. S YT AR AR 1 1 G
56 PWRSAV | PWRSAV #litl HEARIRER 2 A 1 1 WDTO,Sleep
57 RCALL RCALL Expr AR 1 2 B
RCALL W VR 1 2 B
58 REPEAT | REPEAT #lit14 EEPAT R 4IE2 itl4 + 1 Ik 1 1 7
REPEAT W ERPIT F %484 (Wn) + 11K 1 1 I
59 RESET RESET AT AL 1 1 k
60 RETFIE | RETFIE AR 1] 1] 32 P
61 RETLW |RETLW  #lit10, Wi R, ¥ ISR E Wn 1| 3@ B
62 RETURN | RETURN TR IR [ 1| 3@ B
63 RLC RLC f f = W H LRIR AR 1 1 C.N,Z
RLC f, WREG WREG = IR AR f 1 1 CN,Z
RLC W, Wi Wd = W ALEH 22 Ws 1 1 CN,Z
64 RLNC RLNC f f = AN ERLALAG IR A H f 1 1 N,Z
RLNC f, WREG WREG = AN LA Ao H £ 1 1 N,Z
RLNC Vi, Wi Wd = Ay BRI 2R Ws 1 1 N,Z
65 RRC RRC f f= WA AR 1 1 CN,Z
RRC f, WREG WREG = # i G 4A# f 1 1 CN,Z
RRC W, Wi Wd = W AR A B Ws 1 1 CN,Z
66 RRNC RRNC f f = ANHERLALARIR A f 1 1 N,Z
RRNC f, W\REG WREG = AN LA A S £ 1 1 N,Z
RRNC Vi, Wi Wd = Ay BRI A Ws 1 1 N,Z
67 SAC SAC Acc, #Sl i t 4, Wlo LRAF B 1 1 B
SAC. R Acc, #Sli t 4, Wlo PRAES N I S #s 1 1 PR
68 SE SE V8, Wid Wwnd = 59 G 1 Ws 1 1 CN,Z
69 SETM SETM f f = OXFFFF 1 1 I
SETM VREG WREG = OxFFFF 1 1 X
SETM 3 Ws = OxFFFF 1 1 x
70 SFTAC SFTAC  Acc, W HARFEAL R IN#S (Wn) X 1 1 OA,OB,0AB,
SA,SB,SAB
SFTAC Acc, #Slit6 HARBA R Slité % 1 1 OA,0B,0AB,
SA,SB,SAB
71 SL SL f f=/if 1 1 C,N,0V,Z
SL f, W\REG WREG = /=% f 1 1 C,N,0V,Z
SL Vi, Wi Wd = 2% Ws 1 1 C,N,0V,Z
SL Wb, Wis, Wad Wnd = A% Wb, HEEALALEh Wins 1 1 N,Z
SL Wb, #lit5, Wd Wnd = 728 Wb, HBAA 5N its 1 1 N,Z
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* 20-2: BAEILEAR (48
S5% | s kil e B || s
72 SuB suB Acc PN YIE BN 1 OA,OB,0AB,
SA,SB,SAB

SuB f f=f- WREG 1 1 C,DC,N,0V,Z
SuB f, W\REG WREG = f - WREG 1 1 C,DC,N,0V,Z
SuB #1it10, Wa Wn = Wn - [it10 1 1 C,DC,N,0V,Z
SUB Wb, 8, Wi Wd = Wb - Ws 1 1 C,DC,N,0V,Z
SuB Wb, #it5 W wd = Wb - Iit5 1 1 C,DC,N,0V,Z

73 SUBB SUBB f f=f- WREG - (C) 1 1 C,DC,N,0V,Z
SUBB f, W\REG WREG = f - WREG - (C) 1 1 C,DC,N,0V,Z
SUBB #1it10, Wh Wn = Wn - [it10 - (C) 1 1 C,DC,N,0V,Z
SUBB b, W, Wi Wd = Wb - Ws - (C) 1 1 C,DC,N,0V,Z
SUBB Wb, #lit5 Wi Wd = Wb - lit5 - (C) 1 1 C,DC,N,0V,Z

74 SUBR SUBR f f= WREG - f 1 1 C,DC,N,0V,Z
SUBR f, W\REG WREG = WREG - f 1 1 C,DC,N,0V,Z
SUBR Wb, W8, Wi Wd = Ws - Wb 1 1 C,DC,N,0V,Z
SUBR Wb, #it5, W Wwd = lit5 - Wb 1 1 C,DC,N,0V,Z

75 SUBBR |SUBBR f f= WREG - f - (C) 1 1 C,DC,N,0V,Z
SUBBR  f, WREG WREG = WREG -f - (C) 1 1 C,DC,N,0V,Z
SUBBR Wb, V', Wi Wd = Ws - Wb - (C) 1 1 C,DC,N,0V,Z
SUBBR Wb, #lit5, Wi Wd = Iit5 - Wb - (C) 1 1 C,DC,N,0V,Z

76 SWAP SWAP.b W Wn = FF558H Wn 1 1 o
SWAP W Wn = FA8 %k Wn 1 1 "

77 TBLRDH |TBLRDH W&, W PRk BT <23:16> & Wd<7:0> 1 2 B

78 TBLRDL |TBLRDL W, Wi LR PR 0 <15:0> & wd 1 2 o

79 TBLWIH | TBLWIH W, Wi 5 Ws<7:0> £ FJF A7 fif ot <23:16> 1 2 o

80 TBLWIL | TBLWIL W&, Wd 5 Ws £RFAFi L6 <15:0> 1 2 o

81 ULNK ULNK BEIBOE AR 1 1 pw

82 XOR XOR f f=f XOR. WREG 1 1 N,Z
XOR f, W\REG WREG = f XOR. WREG 1 1 N,Z
XOR #1it10, Wh wad = lit10 .XOR. Wd 1 1 N,Z
XOR Vb, W8, Wi Wd = Wb .XOR. Ws 1 1 N,Z
XOR Wb, #1it5 W Wd = Wb .XOR. lits 1 1 N,Z

83 ZE ZE Vi, Wid wnd = 2§ )51 Ws 1 1 C,ZN
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21.0 FRZF

— BRI SFAFETT & T B PIC® 1 B HLAT dsPIC®
FAF TR RS
o SEIT RIFEE
- MPLAB® IDE ¥/
gnikes 1 Gnas | BERESS

& H TR R U MPLAB C 4i1E2%
-ﬁ%?%ﬁ%ﬁ%ﬂmmTHMC%w%
- MPASM™ J[_ % %%
- MPLINK™ H brEeds /
MPLIB™ H f [ 5 B 2%
- IEHA TR R MPLAB Y40 8% / 5542
PR A
EPE
- MPLAB SIM # R4
o iEDR

- MPLAB REAL ICE™ 7EZk{/j H. 58
o LIRS

- MPLABICD 3

- PICkit™ 3 Debug Express
o BTYRFEY
- PICKit™ 2 Zmfiss
- MPLAB PM3 #}:4fi o
CRAER [ R W TR ENTTTAR

21.1 MPLAB £/BIF KBk

MPLAB IDE % h 8/16/32 17 8 [ LT 374243 7w it A
HI S TR R R T-G. MPLAB IDE &3 T
Windows® #1E RGN #AE, .
o — MG HTE IR T AN EE A
- BRLES
- gRFEAS RN
- TELRTEAS Ry
- RIS ORI e
o HERM L F ORI ERMA D g o
o« ZUIHE M
o W] Bedn iR 0 n] e U O
o EIRAND PR
o REMEHAEZE LI TEEN I
o AR YRR B DI E] Watch (%) % 1
o EEMAELHD)
o SRR T AIEME =07 T H, W 1AR C 4iikas
MPLAB IDE #J DAik#5:
o YERIECHE (CEZHILHES)
o g UKD AT S e PRk 4 » %hﬂﬂ?ﬁﬂw
PSRRI THA (AZEFTA A E R
o AEAAT S WA T IR
- P (CEETEILIETS)
- BE CIESMICHIES
- HLAAY
MPLAB IDE 7E BLANFF Ry 4 o 32 5 A FH 22 Ff ik 1
F, ALHE I RAR 25 a5 e B L 38 2 AR [ 7 2% 1
2, HB SRS . KRS T TR S b
S 0 Th A MK ) T LI R 2% 2T 1)
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21.2 EHTEFBRMHRFIF MPLAB C
YRiER

MPLAB C 4uias XL TTF R RE 25641 ANSI C i

#¢, 3@ 3T Microchip [¥] PIC18. PIC24 F1 PIC32 %

B AL dsPIC30 fil dsPIC33 Ry TE 5#hile.

T g P % PR I K 4R 0 T RE R HH AR AR S AR AL R

1, HAER &,

HEFIRACHD I, g syt fite % MPLAB IDE i

AT 515 B .

21.3 ERATEMBRLRFIN HI-TECH C
iR

HI-TECH C %43 23RS TF & R Gi 4 58 41 ANSI C ¥

2%, 3T Microchip 1 PIC &5 % F KL K dsPIC &5

BTG S o IR B B A R LR 45 R Th el 4

HARAD A e S, HAE R 78 .

AE TS IR, gn i as 2 b4t MPLAB IDE ik

AT SE R .

PR PARE AN gm A . BEEEAE. TULBERR L

KSR, ATLESHT& LigfTr.

21.4 MPASM jL4m58

MPASM J_4i#% & AT gl H 200 4ie%, & T PIC10/
12/16/18 MCU.

MPASM JL %i#% 1] 2F 5 MPLINK H bR REas it nf 5
SERT BARSCEES Intel® KRk HEX SCRE. PEANRGR 1Ak 2%
i RS B 22410 MAP SCPE. A8 SR AT S 4
AL AL 2% LST 32k LU H TR COFF 30 fFs
MPASM 74 #s 2 A W F ek

o H#R{E MPLAB IDE T H

o 7 X w] fRiAk I g A QR

o N2 IR IR SO T A1 G

o RVFSEEEHN gL TR FE 4

21.5 MPLINK B¥FréiEes /

MPLIB HFrPEE A
MPLINK H#r8EEds L& 7 B MPASM VL 4i#s . MPLAB
C18 C g sy~ Erynl F A HbR. (Wil FH dd e a8
ARARIFEA, e AT B P 2 B AT = e AL H AR o
MPLIB H #2522 7 3 10020 12 AR A SC A 1 Bl e g
e 4 MBSCPEFI PR B PRI, I
FREF gl B 20 N R P o SRR AT R Y FEAE 1F
EZNEINA e T e v
Hbrikie sy | R P gs HAT 4 R etk
o ERER AN R AN R 2 AN A
o JEIDEAH SR A AR R RAR D I T Yk
o HUBEBH, B, MHERREURIER, (5 R] R A
P

21.6 ERATEFRMERFIF MPLAB L4
8. PEEER R T AR

MPLAB J %i%s 4 PIC24. PIC32 1 dsPIC 25k M55
gt 5 AR T E e HLEs S . MPLAB C 4aikas i ]
TRV 28 A i E AR St . Y g s = A m) o E A H s o
ZJE, APRIX R HARSCAEAERY, B HAh A H bR
SCPERAE R B LU T BAT SO I Sies A W T 5
E AT

o SCFRIEA SRS

o STRRE BRI S B

o AT S

o FEMIFAE

o RIGMZEET

« MPLAB IDE %Mt

DS70118J_CN 144 1i{
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21.7 MPLAB SIM {4 #idl 58

MPLAB SIM Al gs it /£ 354 2% PIC MCU F
dsPIC® DSC #AT4L, AI7E PC LHIALE NI TAT
TR o FHFAT4E B4, Fa] LA o X 30474
sis T, R AT R e R i . AT
PURF 5 B A7 Bl SR AR SO, DM T — 2D IS AT
I3HT o MREFZE PR RE 43 M7 2% 1) B 3R A A4 8 1B
feit s RS R AT . 11O [IENTE. KEB4 IR A
KN AT A7 % o

MPLAB SIM 3R {548 28 5 4 % #7 H MPLAB C 4%
PLLK MPASM F1 MPLAB L2 28 45 5 iR izt
Rl i) B AR S 55 PRI A D R I T R AR AR
i, Je—oeE HE B s & T .

21.8 MPLAB REAL ICE ZE& i ER RS

MPLAB REAL ICE 7E£k1/j .45 & 4t /& Microchip &%
N4 DSC F1 MCU #3m#E b i — AR s s . &5
4 MPLAB £ RKEE (IDE) FrEA M5 T4EH H
Ty g 8K (0 T P LT, %0 BB T PIC® A
MCU #1 dsPIC® [A{£ DSC M THIAFI4iTE . IDE S bt
A LA,

AT E A0 i USB 2.0 #1105 TR PC A8
%, IR SEL RS REIAMIERELS (RI1D
BrEIGLME S, BB RIEZN S (LVDS) HEH 48
(CAT5) 5 H bt AHE .

Afl) MPLAB IDE F## RERAR T 4, X124 Bos
AT . (ERTKEHEH Y MPLAB IDE fiAH, 2
TR F AT, R — LB . TR RS A
1, MPLAB REAL ICE {3+ 43 B 5 fRARA . 4l
ik, BTN ENE. IR, SRS, mHmN
BREHE D K (K38 32K) IWHERSE.

21.9 MPLAB ICD 3 E&ARABR RS

MPLAB ICD 3 £ 2k Hi 2% R 4t 2 Microchip AR 25 I
) AR A2 [ gFEas, EHT Microchip INAF
HTESEH2 (DSC) I AHL (MCU) %24, 45
4 MPLAB S JT KRR (IDE) i LA L REMAH
Sy TAE AR 2 L, iR ikt PIC® (478
FPLF dsPIC® DSC HEAT IR R4 L .

MPLAB ICD 3 7k ik 23 1@ i s USB 2.0 #2151
T TR PCAHI%E, H+7H 5 MPLAB ICD 25, MPLAB
REAL ICE R A MiEH4 (RI-1D) 5 HErRAHZE.
MPLAB ICD 3 ¥ ##JiTfi MPLAB ICD 2 3§43 .

21.10 PICKit 3 FEL IR / miEaE K
PICKit 3 Debug Express

g MPLAB £E AT KM IE  (IDE) T A Dhagam A
[ & 5T, MPLAB PICKit 3 1% PIC® (A 778
BRI dsPIC® $75 Sl BT MR A gm A, B Ar
B, MPLAB PICKit 3 il 45i# USB 4% 15 ¥ 11 1TF2
IR PC #H3%E, JHA)H Microchip i (RJ-11) 48
(5 MPLAB ICD 3 #1 MPLAB REAL ICE %) 5 H#x
WA . JE B A I A 22F 11O 5| JHIRI 52 A7 2k Sk sz B
TEL IR MTE L P AT L

PICkit 3 Debug Express 3% PICKit 3. /<A
Ml EEHECE (ASHPIEE. U2, 208, %
PE%2F MPLAB IDE %) .

© 2011 Microchip Technology Inc.
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21.11 PICKit 2 FFRZmFERS | VAIRZE K
PICkit 2 Debug Express

PICKit™ 2 Jf & ZmFEss [ A & — 3K R A T & 1T,
B 5 AR, &% Microchip [ NAE &R 5
B BT R FE R . X — 4T BE Windows® 4
S Y EHERY (PIC10F. PIC12F5xx I PIC16F5xX) -
R4 (PIC12F6xx HI PIC16F) . PIC18F. PIC24.
dsPIC30. dsPIC33 Fl PIC32 &7t 8 fii. 16 fif }; 32
SrE AL, PAK £ Microchip Hi1T EEPROM 7= i o 45
4 Microchip Zh g K ) MPLAB 2 T & 3855 (IDED
PICKit 2 A%} K% PIC® B HLBHATAEL IR, E 4
PIC A HLER AN, ALIERIhAET I LUEIT. ¥
PERR S PATRE T . AEWT s AL (50, ] LIS A R 4
A

PICkit 2 Debug Express fffi PICKkit 2. JH/sHRFNH
Ml FEBEZIADEE (NEH T fRR. AR, 0. %
PRSI MPLAB IDE %) .

21.12 MPLAB PM3 £{4-4pfass

MPLAB PM3 #3fFgu e s — K& CE BUys 1 H 2%
F9mFRes, {E VDDMIN 1 VDDMAX B 6] Ho o] 4 F2 Fi e 33
ATASHS LI T S M e iy . B — AN SR RS N
R BRI K LCD W2t (128 x64) , DL —ANE%&
Tt e (T PR R AT 2 . SR AR L
T —HE ICSP™ 4, 7E LT, MPLAB PM3
PG AN PC AERI AT PIC #$Fk T2
R AR AR o £E %50 T e ik a] % BACUE £ . MPLAB
PM3 it RS-232 B USB HiZ5i%E#:3| PC EHL L.
MPLAB PM3 H & =il {5 5 ) LA AL, ek A
B KAENE B 2 AT P AL . RS T MMCE,
FH T SO A4 e B H

21.13 ?,ﬁig/ﬂ:?iﬁi\ P T EBRAITL
A

HIF 2 W JFRFMPEANAR AT H T %% PIC MCU #1
dsPIC DSC, SEzEIX4Thft KA PN T R. KZ
R TR RPN AR ACE S AT 261X, (I P s o
SERIE, A N B, TR RS
XL T EFZ M Th e, FG LED. JEREfLEEE . T
X, Eas. RS-232 410, LCD Sonfe. AL VAT
1 EEPROM 77 #% .

ORNFTE AR v F32a R, AR SEI A2k X Bevh a2 il
N SNTIRE /RS e INVAZE

%7 PICDEM™ H1 dsPICDEM™ Jii7x / FF R W %1t i
4k, Microchip 05— R FIPEAL T B AR R #RAE, &EH
TR JER 2 1. KEELOQ® $¥E 2247~ it 1IC. CAN,
IrDA®. PowerSmart Hijhi5 . SEEVAL® PPl #2480
>-A ADC. Jiiifhkss, %%,
FIEESRAEN T T HRAD, HAp k545 e stk ohae
T T AR o SRS DL T e, AR
S AE— DR AR .

HRE R TFREMIEM L EE K8y £, UM

Microchip M3 (www.microchip.com) .
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22.0 HASEEME
AN dSPIC30F HL S4B THAFS A . oA B AR ORI I G SRR A TR 45 1
5% dsPIC30F LM AI NI PEgIME &, 152 L (dsPIC30F #%1%% F-#t) (DS70046E_CN) .

NHFIH T dSPIC30F R FIEAT IR L] I RATUEA o A I ) AR S R A 45 AF PT e SE R AT o FRATTAN I
il B A AE OB AT 5 7 10 R KAE (L 461 R 81T

syt ()

B T T ettt ettt ettt ettt ettt et er ettt et e et e et e et et ettt et e e et et et e er et et ere et et erenens -40°C % +125°C
T T oottt ettt ettt ettt ettt ettt ettt ettt et o1t ettt ettt et ettt et et ettt er ettt et et -65°C % +150°C
BB T Vss FIHLE (B2 VDD FI MCLR ZB) ot -0.3V & (VDD + 0.3V)
VDD B I AE T T WSS TRIHLIE vttt eeeeeeeee ettt e e te et e et et et e et ee et e et e et eeenteee et eeeeseeeeeeeeeeeneete et eee et eee et aeeenees -0.3V & +5.5V
MCLR G BIAHAT T VSS FUIHLIE  CIE L) oottt ettt et e e et e et e e st e e st e e e s eeessaaeeesraneaans oV £ +13.25V
R Iy € i NSO PTPRPTURURRRON 1.0W
VS L B BB R LT v eee ettt et et e e et et e e e et e e e e e e et e e et e et e e et et e et et et et et e ee et e n e e e e eeneeeeaneaes 300 mA
VDD G T B R LT vttt ettt ettt et et et e et et et e et et et et e ettt e et et e et et et et et e e e et e r e e e e ret e et eeeeaeas 250 mA
LN VA b O IO G VA I LI AV I Y/ o) o D PR SURRRR + 20 mA
U R VA B O [o R QY o I 1 A Y/0 T V4 010 ) R USSR + 20 mA
A 1O B S R T LT ettt ettt et e e et et et e ee e et e et e e et et e et et et eseete e et et e eeeeae et e eteree et e et e et e st e et et eeanas 25 mA
AT 1O T R R H T FELTI oottt et et et e e e et e et et e e et et et et e et e teeetereeeesae et e etesee st e et esee st eeteneeeanas 25 mA
T T L L T ettt et ettt e et et e et e e et ee et e eae et e e et e et et et et et e ettt ee et e ee et e et eeeer et e er et et ere et ere et et e et e erens 200 mA
B T T IR A LT e ettt et e e et et e et e e et et e et e et e ee e et et et e et et e ee et e et e e et et ere e e e et e e et e rneaenae e 200 mA

#  1: MCLR/Vep 5 EIRIEHEALT Vss, SEURMNIERHEE 80 mA I, mlfEslEeist. Kk, Hie—4
“AiR” WFINE MCLR/VPP 511 _EIRE, W EREE—> 50-100Q B FLFH, T AZDE XA T | H #2:4%3 VDD,

2: fOKAT SRV s R DRE e, S IR 22-2,

T WL DR BRI R, RSSO AR ARSI . IXOURRIR 28, AT
a8 (4102 G 0 Y4 1 G 7 4R 1o AL B S
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22.1 DC %
£ 22-1: TAEMIPS 5 E
BX MIPS
VoD i AR A |
dsPIC30F2010-30I dsPIC30F2010-20E
4.5-55V -40°C % 85°C 30 —
4.5-55V -40°C % 125°C — 20
3.0-3.6V -40°C % 85°C 20 —
3.0-3.6V -40°C % 125°C — 15
2.5-3.0V -40°C % 85°C 10 —
* 22-2: HATHERM
BEME 5 | BAME | HBUME | BKME | B4
dsPIC30F2010-30!
T ARSI TJ -40 — +125 °C
AR PR B Y TA -40 — +85 °C
dsPIC30F2010-20E
T ARG TJ -40 — +150 °C
AR PR B Y TA -40 — +125 °C
ThikE:
P e
Pt = Voo X (oo =X low) PD PINT + PI/O W
I/O 5L kE:
Prio=3 ({ Voo —VoH} Xlon) +¥ (VoL xloL)
BRAVIIRE PDMAX (T3-Ta)/ Bua W
% 22-3; S T
e S | BAME | BAME | B ¥
e, 28 I SOIC (SO) 0aa 48.3 _ °C/W 1
HREBE, 28 51 QFN Bua 33.7 — °CIW 1
B, 28 5] SPDIP (SP) Baa 42 — °C/W 1

H L W ERBRER L SIS O, .
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£ 22-4. DC & A B R g
PRET SR 2.5V E 5.5V
y (BrAESR 4D
DC %5tk TARR Tk -40°C < TA < +85°C
Y JRY: -40°C < TA < +125°C
?ﬁ 7 J N | (1) %j_\‘ s
e ias wEE B/ME | feR(E 1 V(v %1
TARiEE @
DC10 |VpD FHLE FEL S 25 — 55 V| Tl g
DC11 |VDpD FLJE AL 3.0 — 55 Vo R
DC12 |VDR RAM HE e s @) 1.75 — — \Y —
DC16 |VPOR PR A b B A5 5 11 Vop i — — Vss |V —
UHHL R
DC17 |SvbD | #ff P L& Mf5 51t vop | | 0.05 — — | VIms |0-5V/0.1s
I 0-3Vv/60 ms
L BRAEBAEY, BN CHRME” A B AR AE BV 25°C FUSAT FA N . XSRS
X, RZIMR.
2:  XEEBHONRFE, HAEFAR RS,

KREA TR RAM B HTHE T

VDD K FR{HE .
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% 22-5: DC #¢tk: THEHW pbbD)
P TAESM: 2.5V £ 5.5V
S g
DC it i%éf%jgﬁ » Tollg%: -40°C < TA< +85°C
VY. -40°C < TA< +125°C
SHRS HAAE BAE LA %1

TR (op) @
DC31la 1.6 3 mA 25°C
DC31b 1.6 3 mA 85°C 3.3V
DC31c 1.6 3 mA 125°C 0.128 MIPS
DC31e 3.9 7 mA 25°C LPRC (512 kHz)
DC31f 35 7 mA 85°C 5V
DC31g 3.4 7 mA 125°C
DC30a 3 5 mA 25°C
DC30b 3 5 mA 85°C 3.3V
DC30c 3 5 mA 125°C (1.8 MIPS)
DC30e 6 9 mA 25°C FRC (7.37 MHz)
DC30f 6 9 mA 85°C 5V
DC30g 6 9 mA 125°C
DC23a 9 14 mA 25°C
DC23b 10 15 mA 85°C 3.3V
DC23c 10 15 mA 125°C .

4 MIPS EC #x8,, 4X PLL
DC23e 16 24 mA 25°C
DC23f 16 24 mA 85°C 5V
DC23g 16 24 mA 125°C
DC24a 21 32 mA 25°C
DC24b 21 32 mA 85°C 3.3V
DC24c 21 32 mA 125°C e

10 MIPS EC #%:{, 4XPLL
DC24e 35 53 mA 25°C
DC24f 36 53 mA 85°C 5V
DC24g 36 53 mA 125°C
DC27a 39 59 mA 25°C
DC27b 39 59 mA 85°C 3.3v
DC27d 66 99 mA 25°C 20 MIPS EC #%3{, 8X PLL
DC27e 66 99 mA 85°C 5V
DC27f 66 99 mA 125°C
DC29%a 95 150 mA 25°C .

5V 30 MIPS EC #ix{, 16X PLL

DC29b 94 150 mA 85°C
w1 SRR R TAR R AR N . HARK 2= A0 1O 5 S RITIT O . IR as 28T, N ERACTS B

AT AR RVRL X B A T AT 52 . T AT 1oD U B AR 451k . OSCA A5 i it 1 &1 348 05 e 33k A T B B
BT 11O 51 e & % N\ Hgih 3] Vvbb, MCLR = Vb,
SRAM. FEFFAAfifm FBIEA G A b T TARIRTS o AMEAR BRI AR T4

WDT.

FSCM.

LVD 1 BOR #4241k, CPU.
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% 22-6: DC #¢tk: ZFWHHAE (IDLE)
PRELAESA: 2.5V B 5.5V
(B D)
DC it ﬁf@?ﬁ g Tollg%: -40°C < TA< +85°C
VY. -40°C < TA< +125°C
YIS gexiqy BAE BART 48

ZFHER (ioLe) @

DC51a 1.5 3.0 mA 25°C

DC51b 15 3.0 mA 85°C 3.3V

DC51c 15 3.0 mA 125°C 0.128 MIPS
DC51e 4.1 7 mA 25°C LPRC (512 kHz)
DC51f 3.6 7 mA 85°C 5V

DC51g 35 7 mA 125°C

DC50a 3 5 mA 25°C

DC50b 3 5 mA 85°C 3.3V

DC50c 3 5 mA 125°C (1.8 MIPS)
DC50e 7 9 mA 25°C FRC (7.37 MHz)
DC50f 6 9 mA 85°C 5V

DC50g 6 9 mA 125°C

DC43a 5 9 mA 25°C

DC43b 6 9 mA 85°C 3.3V

DC43c 6 9 mA 125°C N

4 MIPS EC #xX;, 4X PLL

DC43e 10 15 mA 25°C

DC43f 10 15 mA 85°C 5V

DC43g 10 15 mA 125°C

DC44a 11 18 mA 25°C

DC44b 12 18 mA 85°C 3.3V

DC44c 12 18 mA 125°C .

10 MIPS EC #%:(, 4XPLL

DC44e 20 30 mA 25°C

DC44f 20 30 mA 85°C 5V

DC44g 20 30 mA 125°C

DC47a 16.8 — mA 25°C

DCA47b — — mA 85°C 3.3v

DC47d 30.5 — mA 25°C 20 MIPS EC ##3{, 8X PLL
DC47e — — mA 85°C 5V

DC47f — — mA 125°C

DC49a 49 65 mA 25°C

5V 30 MIPS EC #ixX, 16X PLL

DC49b 50 65 mA 85°C

WL BRARSSNEE, B CURME” — A SRR TE BV, 25°C A N A . XSRS

%, RN,
2:  FLA DLE FETIR AR AR AR I B CAR T I SRR SC P 45 R REAT Y
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% 22-7: DC #f%: #eii (PD)
P LAE&AF: 2.5V E 5.5V
(K D)
DC 4tk j}%;l{f%%;%% 7 Tok#: -40°C < Ta<+85°C
Y. -40°C < TA<+125°C
Y5 HAE BAE BART A
B (pp) O
DC60a 0.05 — HA 25°C
DC60b 3 25 LA 85°C 3.3V
DC60c 20 50 pA 125°C T
DC60e 0.1 — LA 25°C
DC60f 6 35 LA 85°C 5V
DC60g 40 200 PA 125°C
DC61la 30 45 HA 25°C
DC61b 34 51 LA 85°C 3.3V
= e T % o o T B Aot
DC61f 39 59 LA 85°C 5V
DC61g 40 60 PA 125°C
DC62a 4 10 HA 25°C
DC62b 5 10 LA 85°C 3.3V
bc6zc 4 10 nA 125°C Timerl, # 32 kHz ¥ AIm32@
DC62e 4 15 LA 25°C
DC62f 6 15 LA 85°C 5V
DC62g 5 15 PA 125°C
DC63a 4 6 HA 25°C
DC63b 4 6 LA 85°C 3.3V
DC63c 5 75 HA 125°C BOR T+ Alsor®
DC63e 10 15 LA 25°C
DC63f 9 15 LA 85°C 5V
DC63g 10 15 PA 125°C
W 1 K IPp RAEITH SRR R OCWT 4 T HHMTI R . AT /O FECE AN Hagh s, LVD.
BOR 1 WDT 2545 4]«
2: A FTIEHE R R AR . SE AT I BS54 IpD FRT

DS70118J_CN #5152 1i{
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* 22-8: DC #t: 1/0 51 A RS
PR ES& M. 2.5V £55V
(B CiN=1D)
DC 4tk L%éf%jg i Tolkg%: -40°C < TA< +85°C
P gL -40°C < TA < +125°C
2u | me Kbt BAME | 50 | BAM | b v
B
ViL BNERFERE @)
DI10 11O 1A
o e R R G I Vss — |0.2VvDoD| V
DI15 MCLR Vss — |0.2Vvop| V
DI16 OSC1 (4T XT. HS I LP B Vss — |02vop| V
W)
DI17 0SC1 (itT RC i) @ Vss — |o03vop| V
DI18 SDA #il SCL Vss — |0.3Vbp| V |2%5] SMBus
DI19 SDA #il SCL Vss — 0.8 V | flif& SMBus
VIH BARRERE @
DI20 I/O 51 J:
Y it R A A S R 08VboD| — VDD \Y;
DI25 MCLR 0.8VoD | — VDD Y
DI26 0OSC1 (WF XT. HSHMLP# |07VoD| — VDD v
W)
DI27 0sSC1 (it T RC i) @ 09VoD| — VDD v
DI28 SDA fil SCL 0.7VbD | — VDD V |25l SMBus
DI29 SDA #il SCL 2.1 — VDD V | flif& SMBus
IcNPU | CNxx FHreagg @
DI30 50 250 400 uA |VDD =5V, VPIN=Vss
I MR B (245)
DI50 1/O i 11 — 0.01 +1 MA | Vss < VPIN < VDD,
T IAL T = A
DI51 LR PANGTY — 050 | 1.3 MA | Vss < VPIN < VDD,
oAb T e P A
DI55 MCLR — 0.05 | #5 HA | VSs < VPIN < VDD
DI56 0osc1 — 0.05 +7 MA |Vss<VPINSVDD, XT.
HS fiI LP R
¥ 1o BRIAESANEE, /N CURE” A R AE BV, 25°C A R, REESHUNINES
X, R,
2:  REESHONRFEAE, HAEINRE K.
3: {ERCHRGAAET, OSCLCLKI 5N AAHAN . AHIUAE RC AT HAMNT I #h IR Z)
dsPIC30F %4}
4:  MCLR 51 _Ffrth % fuimt S THr o b 4 (PR 1B TAE S ZEAR RN L 41
T AT i A5 B v P v £ PO
5:  SHLHE T b iR

© 2011 Microchip Technology Inc.
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£ 22-9; DC Httk: 1/0 B| iy H#3E
PRET RS M 2.5V £ 5.5V
3 i)
DC bt ﬁi%ﬁﬁﬁﬁ) Tolkg%: -40°C < TA < +85°C
P gL -40°C < TA < +125°C
2u | ws Kbt BAME | 0 Bkt v
VoL KR EHE @
DO10 11O i [ — — 0.6 V |loL=85mA, VDD=5V
— — | 015 V  |loL=2.0mA, VDD=3V
DO16 OSC2/CLKO — — 0.6 V (loL=1.6 mA, VDD=5V
(RC 1k EC #RF A0 — — | 072 V  |loL=2.0mA, VDD=3V
VOH Bl R E @
D020 1/O ¥ 1 VbD-0.7| — — V  |loH=-3.0mA, VDD =5V
Vob-0.2 | — — V  |loH=-2.0mA, VDD =3V
DO26 OSC2/CLKO VoD -0.7 | — — V  |loH=-1.3mA, VDD=5V
(RC 8k EC #RH A0 Vob-0.1| — — V  |loH=-2.0mA, VDD =3V
T A AR @
DO50 [Cosc2 |OSC2/SOSC2 5| — — 15 pF |7F XTL. XT. HS 1 LP #x
E,%M%%meﬁoan
DO56 |[Cio FTE 11O 51 EFn 0SC2 — — 50 pF |RC B EC #R¥%
DO58 |Cs SCL f1 SDA — — | 400 | pF |fE1PC™ BEiR

E o 1 BRARSSNEEL, W CUIE T B B EOEAE BV 25°C AT R . XS 2
%, RENK.
2: XEESHONRAEL, (A IR

& 22-1: RIES AT

VDD

----------------------- £ CBIEARITRIESIRARED
BO10 —-------¥°22=2 . ;
CHBEAL TR 52 ik )

SAL CH PRI G D

SR
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% 22-10: HA4FHE: BOR
PRET RS M 2.5V £ 5.5V
2 i
DC bt iﬁf‘%‘lﬁ%% » Tokg: -40°C < TAa<+85°C
Y. -40°C < TA< +125°C
SYPmS | H5 S BoME | gumE O | Bl | B > 48
BO10  |VBOR | VoD Mt F#i# | BORV=110 — — — | V| BELAEREEE N
AP BOR I | gorv =10 | 2.6 — 271 | v —
£ @
BORV =01 41 — 4.4 Y —
BORV =00 | 4.58 — 473 | V —
BO15 VBHYS — 5 — | mv —
"1 @iﬁ&t?s Y, 150 SR — 5P B RAE BV, 25°C (RACE RGN, XS HUN AL 52,
Q23 RFW
2: XEESFOPRFIEE, HAFERRZE N .
3: 1L {EARENH TAERRER N
% 22-11: DC HE: BFFEMESF EEPROM
W TES&M: 2.5V E 5.5V
£3 H
DC b éﬁif%%;ﬁ » k. -40°C <TAa<+85°C
Y EH: -40°C < TA<+125°C
gg we Rt BME | fE O | Bkl | Wk S
¥4E EEPROM 25 @)
D120 |ED TS R 100K M — E/W |-40°C < Ta < +85°C
D121 |VDRw |/ SHAEN ¥ VDD VMIN — 5.5 V | f#iffl EECON /5
VMIN = S/ TAEHL e
D122 |Toew [/ 5 FWITE] 0.8 2 2.6 ms |RTSP
D123 |TRETD |Fp:AR¥ENTA] 40 100 — | EE ARE R AR
D124 |lbEw  |4iFEHS Y IbD — 10 30 mA | 1TH %
Wi @
D130 |EP LT e - 35111 10K 100K — E/W |-40°C < Ta < +85°C
D131 |VPR B AERTY VDD VMIN — 5.5 V| VMIN = /D TAEH R
D132 |VEB LRI K VDD 45 — 5.5 \%
D133 |VPEwW |# / BE{ERH VDD 3.0 — 5.5 \Y
D134 |TPEw |# / ‘5 EHNA] 0.8 2 2.6 ms |RTSP
D135 |TRETD |RFPELRIRETTA] 40 100 — o EE ARE R H AR
D137 |lPEw  |ZwFERFI) IDD — 10 30 mA | 1TH#ER
D138 |les HnFLI 1 Iop — 10 30 mA | B
W1 BRAEAAE, G0 CHMBE” —SIRBEREE S BV, 25°C HIA&ME R HIT.
2 XECBHOPRRE, HA TR ARSI
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22.2 AC FERIE RS
ATE G BN T dsPIC30F R 4124411 AC FRPERTIN S 4.

£ 22-12: BB EMIE—AC

FRE TS 2.5V & 5.5V

(BRIEZ S D

AC F¢iE AR Tk -40°C < TA< +85°C
P EY:: -40°C < TA < +125°C

TAEHLE VoD Ja Wk 22-1 Frid.

&l 22-2; BRI F TS R SR A
A 1 - T B OSC2 Z MK T 511 A 2 - X OSC2
\VDD/2

L

RL Pin T CL
Vss
—— CL
51 B T RL = 464Q
CL = X TEROSC24MH 511 50 pF
Vss [T OSC2 ity 5 pF
& 22-3: ARSI
Q4 QL @ . Q 4
0sC1 . ! !
e L T e e e
,+— 0520 '0S30  0S30 0s31 0531
- 0s25 >
CLKO /L -

— | | =—0S40 0S41— | =
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* 22-13: AR B PR SR
PRUETELAS:: 2.5V & 5.5V
y (BIEFH D
AC K5t AR TMrZ: -40°C < TA < +85°C
P JEY . -40°C < TA < +125°C
ZH g4 (1) o
e % otk BME |l V) Bkl | A &1
0S10 |Fosc  |4M CLKI ik @ DC — 40 MHz |EC
HNEBI B R VFIs4T T EC 4 — 10 MHz |EC, % 4x PLL
i) 4 — 10 MHz |EC, 7 8x PLL
4 — 75 MHz |EC, # 16x PLL
PR gz @ DC — 4 MHz |RC
0.4 — 4 MHz [XTL
4 — 10 MHz |XT
4 — 10 MHz [XT, # 4x PLL
4 — 10 MHz |XT, # 8x PLL
4 — 75 MHz [XT, # 16x PLL
10 — 25 MHz |HS
31 — 33 kHz [LP
— 7.37 — MHz | FRC
— 512 — kHz |36 LPRC
0S20 |Tosc |Tosc = 1/Fosc — — — — |5%TF Fosc i, BB
0S10
0S25 |Tev 4 I i) @9) 33 — DC ns | W 22-16
0S30 |TosL, |shitoh @4 (OSC1) |.45xTosc| — — ns |EC
TosH 17 P2 B AT F A ) TR
0S31 [TosR, [4hifiif sl @ #i A (OSCL) - — 20 ns |EC
TosF BT B[R]
0S40 |TckR  |CLKO _E7firtja) @4 — 6 10 ns —
0S41 |TckF  |CLKO R @4 — 6 10 ns —

BRAR A AR, A I — B IR AL EAE BV, 25°C A RA I, XSS
%, REWR .

XS RO, (HAEFEI AR SR

BATIM (Tey) S TMAIRG SN AN 4 5. Ira e @83 TARMEEIT 404N, 28T R N
o IR R R 0 o AT (R AE 258 o B I R () S EIR G A ST AR, IF /SRR . BT
BPEAEN “dg 7 (EH, YHE OSCLCLKI 51N TAMTI B A MBI B, B getF
“EOR” AR TRAZBR A “DC” CERER .

M AE EC 8 ERC B:UT#E4T. 71 OSC2 5| W _L#ll & CLKO {5 % . CLKO 7t Q1-Q2 Al (1/2 Tey)
RS, 5 Q3-Q4 A (1/2 Tey) H P,
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* 22-14: PLL Wbt FEMJE (VoD=25%55V)
WRHETES&AE: 2.5V E 5.5V
A (ARSI ERD
AC Hitk T AR VG Tok%: -40°C < TA< +85°C
VY. -40°C < TA<+125°C
iﬁ e Kotk BME | @ | B | b e

0S50 |FpLu  |PLL yAMixuH @ 4 — 10 MHz |EC, #f 4x PLL
4 — 10 MHz |EC, 77 8x PLL
4 — 753 | MHz |EC, #16x PLL
4 — 10 MHz |XT, # 4x PLL
4 — 10 MHz |XT, # 8x PLL
4 — 750@) | MHz |XT, #716x PLL

0S51 |Fsys |} PLL %t @ 16 — 120 | MHz |ECHIXT#iX, HPLLAfE

0S52 |Toc  |PLL AT (BUE I THD — 20 50 us —

E L REESHOURREE, BRI RN,
2 BRAESSAEN], I CHIE T S B EOEAE BV 25°C A N . XSS
%, R,
3: A TAEMEREH PR .

F* 22-15: PLL 3
PRETAESM: 2.5V B 5.5V
AC H4E CBRIET S
AR B TolkZ: -40°C <TA<+85°C
YL -40°C < TA< +125°C
o4 Kotk B | GO | Bkt | e Y
0Ss61 x4 PLL — 0251 | 0413 | % -40°C < TA<+85°C | VDD =3.0 % 3.6V
— 0251 | 0413 | % | -40°C<TA<+125°C | VDD =3.0 % 3.6V
— 0.256 | 0.47 % -40°C < TA<+85°C | VDD = 4.5 % 55V
— 0.256 | 0.47 % | -40°C <TA<+125°C | VDD = 4.5 % 55V
x8 PLL — 0.355 | 0584 | % -40°C < TA<+85°C | VDD = 3.0 % 3.6V
— 0.355 | 0584 | % | -40°C<TA<+125°C | VDD =3.0 % 3.6V
— 0362 | 0664 | % -40°C < TA<+85°C | VDD = 4.5 % 55V
— 0362 | 0.664 | % | -40°C<TA<+125°C | VDD = 4.5 % 5.5V
x16 PLL — 0.67 0.92 % -40°C < TA<+85°C | VDD =3.0 % 3.6V
— 0632 | 0956 | % -40°C < TA<+85°C | VDD = 4.5 % 55V
— 0632 | 0956 | % | -40°C<TA<+125°C | VDD =4.5 % 5.5V

E 1 REESHONEEE, HA RGN,
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* 22-16: P BB B e
e Fosc ) MIPS®) MIPS®) MIPS®) MIPS®)
WHRGREN |y @ | Tey (usd % PLL PLL x4 PLL x8 PLL x16
EC 0.200 20.0 0.05 — — —
4 1.0 1.0 4.0 8.0 16.0
10 0.4 25 10.0 20.0 —
25 0.16 6.25 — — —
XT 4 1.0 1.0 4.0 8.0 16.0
10 0.4 25 10.0 20.0 —
1 RRIRG RS B ALY 1.
2:  FRAPATHIE: Tcy = 1/ MIPS,
3: FBAPUTHIE: MIPS = (Fosc * PLLX) / 4 (FAMANS A EWA 4 4 Q 4 .
* 22-17: AC ##tE: W FRC &
WHETLIEE&M: 25VESSY
AC e (BRAEB A A
AR FEVE Tok%: -40°C < TA < +85°C
YIEY: -40°C < TA < +125°C
%%ﬁ ;H;, )] iva
Py Pk BUME | BME | BEKME | B4 &M
0S63 | W# FRC ¥ @ FRC #MiZ = 7.37 MHzD
FRC — — | £2.00 % -40°C < TA < +85°C VDD = 3.0-5.5V
— — | #5.00 % | -40°C<TA<+125°C | VDD =3.0-5.5V
¥ 1. {E7.372MHz +2%. 25°C fl 5V & FHAT IR ME. TUN <3:0> £ 7] A RAME IR R .
* 22-18: AC fetE: WEBLPRC ¥ E
FRMETHESA:: 25V ES5V
AC Kt (BRAEB A )
) AR Tk -40°C < TA < +85°C
P -40°C < TA < +125°C
ZH A -
Py FifE B/ME | SLBE | BoKME | B &M
OS65A -50 — +50 % VDD = 5.0V, +10%
0S658 | LPRC @ #i% = 512 kHz(") -60 — +60 % VDD = 3.3V, +10%
0S65C -70 — +70 % VDD = 2.5V
¥ 1. LPRCHUAKEEE VoD 1R iR 1k .
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& 22-4; CLKO F1 /O B Fegets:

110 ] 1 >< ><

() ; ;

. DI3s .
DI40

Vo 51 N/
0 31K I X il

—. == DO31
D032

E: ARTESMNEL, B2 UK 22-2,

% 22-19: CLKO 1 1/0 W FER

WEUETYES A 2.5V & 5.5V
y (BIEF S =)
AC K5t AR Y TAkZi: -40°C < TA < +85°C
P EY: -40°C < TA < +125°C
BHERS s e (1,29) B/ME | S @) | Bl | B &%
DO31  |TioR Sty Vg T 1) — 7 20 ns —
D032 TIoF ity 1 4t IS B4 N ) — 7 20 ns —
DI35 TINP INT 5 PSR P I ) iy | 20 — — ns —
H
D140 TRBP CNx /& P Bl P ) (R 2 Tey — — — —

¥ XSO Fb A, SAT A BRI TE R
W& EAE RC BRI EC £ Nk AT Iy, i CLKO #ith 4 4 x Tosc.
XYEB BT, (EAEFEHRZEIR .

BRAEI AN, ) SR — SR B AR AE BV, 25°C IZ&AF R4l

A W DN P
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& 22-5; AL, BIAER R RG ST E RN 230 _E g B 38 B FRaetE
) «
T »
VDD ' le—SY12
D «
I Y/ 27
MCLR / \, (
Ty — '~ Svio "
POR I
, 2?
‘e SY11l—» «
PWRT .
I ;
' 14
osc . SY30 Y
EIN
&
A 2 —
=LA
g : « -
SEIN S A :
Co SY20 .
. SYLg—= == SY13—= -
/O 31 : N Y
J :,\ : / )
SY35 1=
FSCM : B A RRIEAIHE R, 3 LE 22-2,
JE I .
* 22-20: B B ER 25 PRI Aok /2 88« [ BB ZE I 5 e 2% 1 R B 58 A7 ) e SRk
PeETAESAF: 2.5V E 5.5V
y (BAESI M)
AC K5tk AR VE Tok%%: -40°C < TA<+85°C
PIEY . -40°C < TA < +125°C
¥ =) e (1) B/ ) =N
e 75 ik 1 HRE . HBpr iz
SY10 |TmcL  |MCLR fkpsefE (fiRHLTD 2 — — | us |-40°C % +85°C
SY11 |TpwrT | b HESE] 52 INF 28 5 3 2 4 6 ms | -40°C £ +85°C, VDD =5V
8 16 24 HH AT gnfe
32 64 96
SY12 |Tpor | EHLEfIIE 3 10 30 us | -40°C % +85°C
SY13 |Tioz MCLR 1K HSFERE |18 45 52 — 0.8 1.0 | us —
REB 1 11O b
SY20 |TwDTL |& 11X 2L 8 ) 1A 0.6 2.0 34 | ms |Vbpb=25V
TwDT2 | CETI4igs) 0.8 2.0 3.2 ms |VDoD =3.3V, +10%
TwDT3 1.0 2.0 3.0 ms |VDD =5V, +10%
SY25 |TBOR  |KJEAfrfikihasfE @) 100 — — | us |Vbp<VBOR (D034)
SY30 |TosT P 3 A L A T I 245 4 — |1024 Tosc| — — |Tosc = OSC1 J#i#H
SY35  |TrscM | s A4 i 4ot i A 2% SEE Hsf — 500 900 | ups |-40°C % +85°C
W L XEESHONREEE, EASRRE .
2: [RAERANEI, AN« HRE” —FIH R EELE BV. 25°C IS R N
3: HXBORMELE, UK 22-1 fi5k 22-10,
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& 22-6: iy B B A TR

/ | VBGAP

oV !

|

s :

CHIE) | |
| : TR
'« SY40 ] FesE

vE: 4 FBORPOR<7> & 1 I}, ¥ AT

£ 22-21: iy B Ja B B TA) LSk
FEUMETAESAE:: 2.5V & 5.5V
y (BRIEZ S EEH)
AC K5t T AR VE TokZk: -40°C < TA < +85°C
Y REY:: -40°C < TA< +125°C
SH = p (1) B/ i 2) | KA o
o #e ik 15 HLAIE 1 - ivA ¥ Jis
SY40 |TBcAP B B ) — 40 65 Ms |58 X R BRTh RE Al A AN B2 % HL Tk
FoE Z TRl I ]
RCON<13> RZ&{7
W L XEEBHOUERREE, EAEMR RS,

2: BRAEASAEN], Lo

@77

B B F AR BV, 25°C IS R4 .
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K 22-7:

SE P AR SR I B PP I

TMRX

"
E:

Tx15

—_—

0S60

+-—Tx20—»

A RMBAAIIE R,

“X7 RIS A JGE N EL B RE I &
wZ MKl 22-2,

X

£ 22-22: TIMER1 ARt P2k
BT RS 2.5V E 55V
AC H (B,%E[E%ﬁjﬁ )
AR B Tk%%: -40°C < TA<+85°C
Y. -40°C < TA< +125°C
iﬁ we o BME B Bkt | g g
TA10 |TTxH TXCK 7 FL~F- ) (] [F25, 05Tcy +20| — — ns [thOAZH AL S
p ik TA15
[F, 10 — — ns
LRGeS
b 10 — — ns
TA1l |TTxL TXCK A& Hi~F I Ta) 5, 05Tcy+20| — — ns |t LS5
TCIa i TA15
[, 10 — — ns
U Aias
L2 10 — — ns
TA15 |TTXP TXCK i\ &3 [F2, Tcy + 10 — — ns —
%T)ﬁﬂ /ﬁ%g
[a)2, 20 ns 1{ — — — [N = Fi s
GG (Tcy + 40)IN (1, 8, 64, 256)
L ONE
S 20 — — ns —
0S60 |Ftl SOSCI/TLCK i s w i N A Yo [H] DC — 50 kHz —
Gl #® 1 TCS {7 (T1CON [ bit 1)
i REIR T %
TA20 |TCKEXTMRL | AP TXCK I 4kidus & i 2sidi > | 0.5 Tey — 1.5 Tcy — —
Vi) F1%) S Hf

© 2011 Microchip Technology Inc.

DS70118J_CN %5163 11l




dsPIC30F2010

£ 22-23; TIMER2 AR S R
PRETYELAF:: 2.5V & 5.5V
y (BIEH S =D
AC itk AR Y TV%i: -40°C < TA < +85°C
Y RY: -40°C < TA < +125°C
%% J A%
U | ga P g | B2 mrw (w6
WS &
TB10 TtxH TXCK PR | [R5, 0.5 Tcy + 20 — — ns | tHAZIGH A2 S
TC T A TB15
[\, 10 — — ns
LT e
TB11 TtxL TXCK A& I | [R5, 0.5 Tcy + 20 — — ns |50 2 S
TC T i TB15
[\]25, 10 — — ns
T A
TB15 TtxP TXCK F N & | [F25, Tcy + 10 — — ns [N = #i8iE
T A% (1, 8, 64, 256)
EEZS 20 ns &,
T T A (Tcy + 40) /N P
HH R R
TB20 TCKEXTMRL | MAMES TXCK I 4431 ¥ 42 78 It 2233 0.5 Tcy — | 15Ty | — —
142 8] ) FiE Hf
* 22-24; TIMERS A5 B gt Fr Bk
FMETESA:: 2.5V & 5.5V
y (BRI S ED
AC bt AR VE Tok%i: -40°C < TA< +85°C
Y IEY: -40°C < TA < +125°C
% AN
%ﬁ e Pty BAME | sumME | Bt | Py
TC10 |TtxH TXCK & FSFINHA] | [P 0.5 Tcy + 20 — — ns | M5 AL S
TC15
TC11 |TtxL TXCK &P ) | [F)20 0.5 Ty + 20 — — ns | B0 AL S
TC15
TC15 |TtxP TXCK % N\ 5 [F]2, Tey + 10 — — ns |N = Fi44iE
TC Ty it (1, 8, 64, 256)
[F25, 20 ns 8%
TS A (Tcy + 40)IN P
FH IR R
TC20 |TCKEXTMRL | AN TXCK B 4fids o 43 5 I 2 3 0.5 Tcy — |15Tcy| — —
182 18] D S Hf
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POSCNT
X

£ 22-25; QE| MEH A ERI 4 i P B2k

PeETAESAF: 2.5V E 5.5V
) (BAEFI M FEEE)
AC K5t AR TAkZi: -40°C < TA< +85°C
P EY: -40°C < TA < +125°C
gg e H5hg O BME | smE | Boct | g &1
TQ10 |TtQH TQCK P fa] | 25, Tcy + 20 — — ns |2 AL S5
T A TQ15
TQ11 |TtQL TQCK fIlRH I a] | A2, Tcy + 20 — — ns | HDAZ0H LS
U A TQ15
TQ15 |TtQP TQCP i N i [H]2, 2*Tcy +40| — — ns —
T T A
TQ20 |TCKEXTMRL | MAREE TXCK W Al i 32 5 i) 4% 0.5 Tcy — |15Tey| ns —
18 2 1 () ZE 1)

T 1. RESHOVEEE, B4 RRENR,
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& 22-9: BRI (CAPX) R4t
'~ IC10— e i1l |

IC15 ———

E: ARTPESMNEL, B2 UK 22-2,

£ 22-26: AR P E R

WHET &AM 2.5V & 5.5V
A (BRAEB S EH)
AC Fit T AR VE TokZ: -40°C < TA < +85°C
Y REY:: -40°C < TA< +125°C
2% | me B0 BME | R | B 4t

IC10 TeclL ICx Fy NG R) | T Ty 40 as 0.5 Tcy + 20 — ns —

TS AR 10 — ns
Ic11 TceH ICx iy N\ ey FELSPITR) | TE T AT s 0.5 Tcy + 20 — ns —

T T A 10 — ns
IC15 |TccP ICx 4 JH 35 (2 Tcy + 40)IN — ns N = Fs4E

(1, 4,16)
H Ol XUESHOGRREE, AR RENR .
&l 22-10: St Eb R (OCx) It
OCx ﬂ
Chn B b ' '

B PWM A30) OCll-». i« OCLO-—». |«

E: ARPBSMER, WS I 22-2,

£ 22-27: S LB PP ER

WHETAESM: 2.5V £ 5.5V
, (BrAEZ b7 8D
AC K5tk AR TolkZ: -40°C < TA<+85°C
YR -40°C < TA<+125°C
on | w9 ot O WM RO | ok | R 4t
OC10 |TccF OCx frth T B[] — _ _ ns | 2% DO32
OC11 |TccR  |OCx %t _E Tt iH — — — ns | .%% DO31

E L XEESHOUREIEE, BRI RN,

2: BRARGIAPAEHL, AN CHIAE” — B R EHE AR AE BV, 25°C A RN, RS HINHBHS
%, R,
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& 22-11: B EAR IPWM REER B P

- 0C20-

OCFA/OCFB ‘\ /

‘a—— OC15——»

OCx l ><

_"_

# 22-28: ey B A /PWM BRI R SR

PRHETVES&AE: 2.5V E 5.5V
y (BRIES S D
AC itk T AR VE Tokg%: -40°C < TA < +85°C
¥ EY: -40°C < TA < +125°C
2% | we 54t O B | A O | Bkt | s v
OC15 |TFD WS A PWM 1/O & — — 50 ns —
A4 ) TR
0OC20 |TFLT PN U LS 50 — — ns _

E 1. RXESEOVEEE, A4 RENN,
2: BRARSANAEE], I CHIME” B B EGEAE BV, 25°C AT R . XESHN RTINS
%, K&K,
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& 22-12: HIBLEE ] PWM AR R iR I e ok

'

Y.

MP30-

PWMXx : ><

&l 22-13: B LIS PWM AEERE it

MP11 MP10

> - -
PWMx /, o

E: ARBBSEANGER, WS 22-2,

%+ 22-29: B L] PWM A BRI B SR

WRYETVEE&AE: 2.5V E 5.5V
y (BRAEF A D
AC it T A B VE Tok%: -40°C < TA< +85°C
Y REY: -40°C < TA<+125°C
;g e Kt BME | EE O | Bt | B &1
MP10 |TFPwWM PWM % i T B ) 1] — — — ns |4 DO32
MP11  |TRPWM PWM %t T3 IR — — — ns | &% DO31
MP20 |TFD WA L & PWMIIO 254k | — — 50 ns —
MP30 |TFH 2N QL 50 — — ns —

E L RESHOUREIEE, BRI R,
2 BRARSIAPAEEL, AN “HIE” — B R EE AR AE BV, 25°C A R . REESHUN RIS
%, R,
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& 22-14: QEA/QEB H#i \fFtE
! TQ36 |
I
| | .
QEA /| | Xl& Z:Z
|<—TPSI—>I <——TQ30—» |
| | |
- | TQ35 >
I
| |
QEB /I XI& ,Z'L
€7 |¢TQ41+; | l«-TQ40-» | |
|l |
| | N I
| | N S
|«+—TQ31 > | <+—TQ30—» |
| |
| |
| < i TQ35 i >~
| | I
|
I |
QEB
R
% 22-30: IEAT ARG A I P B oK
WRHETVES&AE: 2.5V E 5.5V
y (BAESI M)
AC K5t T AR VE TokZ: -40°C < TA < +85°C
YRS -40°C < TA<+125°C
SHRS | KS ek (D BARE @ | BRE | A ¥ Jis
TQ30 TouL IEAT S NG LY I () 6 Tcy — ns —
TQ31 TQUH PN R A ] 6 Tcy — ns —
TQ35 TQUIN EAT SN R 12 Tey — ns —
TQ36 TQuP TEACAH 3 3 Tey — ns —
TQ40 TQUFL | HF B i A A AR L - TR IS i) 3*N*Tcy — ns [N=1. 2. 4. 16,
32. 64. 128 fll 256
GE2)
TQ41 TQUFH | FFIE ik A\ = - TR i) 3*N*Tcy — ns [N=1. 2. 4. 16,
32. 64. 128 fll 256
GE2)
WL XSO, HAEFAN RGN,

N = 35| A 7 P s N B UL FEAL . i

& “IEARLSEEND (QED ” (DS70063)

Z L (dsPIC30F %%2% FI}) (DS70046E_CN) % 16

o
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& 22-15; QEI AR 5|k i) FPHFIE
QEA /|
) |
|
QEB : /IL
(i AD | |
| | | I I
|1 I
PHAREE TI) S _/T o o
/EF TQS1+ = TRS0™> =~
| | |
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SP10 |TscL SCKX iy H e ) G) Tey /2 — — ns | W3
SP11 |TscH SCKx iy tH 5 i ] B) Tcy /2 — — ns |yE3
SP20 |TscF SCKx iy R et i) 4) — — — ns | lZ% DO32
SP21  |TscR SCKx #yt bt a) ) — — — ns | )&% DO31
SP30 |TdoF SDOX Hdféiy ik F Bt a] ) — — — ns | %% DO32
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SP10 |TscL SCKx i A >k ] ) Tey /2 — _ ns | W3
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SP35  |TscH2doV, |SCKx iZ1¥+ & I SDOX i i — — 30 ns —
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2: BRAEBAEE, B CHBME” —F) P IR IETE BV, 25°C HIAAE FA 1., XS5 HE B2
Z R
3:  SCK His/MBi Mk 100 ns. Pk, AR = A iAo S e e .
4: U SPI 5| LA 50 pF fi#k.
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SP71 TscH SCKX Hi A\ i BT[] 30 — — ns | W3
SP72  |TscF SCKx i N R Btk i) G) — 10 25 ns —
SP73  |TscR SCKx N\ LT+t i) ) — 10 25 ns —
SP30  |TdoF SDOX Ktk th R i) ) — — — ns | 1.5 D032
SP31  |TdoR SDOX ¥t th b7t i) ) — — — ns | ¥ DO31
SP35 TscH2doV, | SCKx i1 45 J 1) SDOx £ #s i A 3% — — 30 ns —
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£ 22-36: I’C™ BAEHNFER (B
P LAE&AF: 2.5V E 5.5V
AC Ht C(BRAES S N
AR BEYE TAkZ%: -40°C < TA< +85°C
P JEY . -40°C < TA < +125°C
jfgg we Kt BAMED | Bk | i &1
IM10  |TLo:scL |WH4M i i) |100 kHz #4558 | Tey/2 (BRG +1) | — us —
400 kHz #:, | Tcy /2 (BRG + 1) — us —
1MHz £ @ |Tev/2 BRG+1)| — Hs —
IM11  |THescL |HSBhE ISR [100 kHz B | Tey /2 (BRG +1) | — us —
400 kHz #:, | Tcy /2 (BRG + 1) — us —
1MHz £ @ |Tev/2 BRG+1)| — Hs —
IM20  |TFiscL  |SDA il SCL F[#%|100 kHz izt — 300 ns |CB M N 10 4 400 pF
) 400 kHz 5 20+0.1Cs 300 ns
1 MHz izt @ — 100 ns
IM21  |TrR:scL |SDA 1 SCL |-7}|100 kHz ## 3t — 1000 ns |CB Ml N 10 & 400 pF
) 400 kHz f5 20+0.1Cs 300 ns
1 MHz izt @ — 300 ns
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] 400 kHz = 100 — ns —
1 MHz it @ — — ns
IM26 | THD:DAT |H#i4i N IRFFIN {100 kHz i3 0 — ns
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1 MHz it @ — — ns
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IM34 | THD:STO |f2 11444 100 kHz #= | Tcy/2(BRG+1)| — ns
PRIET ] 400 kHz i, | Tey/2(BRG+1)| — ns -
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400 KHz Kzt 13 _ us | R ERFF A I Iy
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£ 22-37: PC™ BAEFIRIFER (MR
FRUE T fE&AE: 2.5V £ 5.5V
€3 liiD)
AC 5t I%jf%jgfbi%ﬁ Tk -40°C < TA < +85°C
Y JEY. -40°C < TA<+125°C
iﬁg e K5t BAME | Bkt Bfr K
1S10 TLo:scL |k H PR |100 kHz #E3X 4.7 — us | #ETAESIEARMT 1.5
MHz
400 kHz it 1.3 — us @ TAEMARARERT 10
MHz
1 MHz iR @ 0.5 — | us —
IS11 THISCL | I i it ] | 100 kHz 1K 4.0 — us |#efELAESRAREAICT 1.5
MHz
400 kHz #ixt 0.6 — us | TAEMARARERT 10
MHz
1 MHz #iX @ 0.5 — us —
1S20 Tr:scL  |SDAFISCL R P& |100 kHz #i, — 300 ns |CB#E 10 3 400 pF
IfJ 400 kHz it [ 20+0.1Cs | 300 ns
1 MHz it @ — 100 ns
1S21 TR:iscL | SDAMISCL T} [100 kHz A= — 1000 ns |Cs#lE N 10 42 400 pF
] 400 kHz #it, | 20+0.1Cs | 300 ns
1 MHz &t @D — 300 ns
1S25 TSU:DAT | Hrdlifin N7 I 8] | 100 kHz #ix 250 — ns
400 kHz =t 100 — ns —
1 MHz it @ 100 — ns
1S26 THD:DAT | Hindi A\ CR¥E I H] {100 kHz B3 0 — ns
400 kHz #iz, 0 0.9 us —
1 MHz #i @D 0 0.3 us
IS30 TSU:STA | JE B4 #E @1 A] | 100 kHz #5X 4.7 — us | INEFE)E )AL
400 kHz =t 0.6 — us
1 MHz &t (@D 0.25 — us
IS31 THD:STA | JA B4 IRFE T H] {100 kHz B3 4.0 — us | FESREAZ SRR R AR A
400 kHz #:X 0.6 — us |IFEkeh
1 MHz ik @ 0.25 — us
IS33 Tsu:sTO |8 1L 4% -2 S I [A] | 100 kHz #R 4.7 — us
400 kHz =t 0.6 — us —
1 MHz &t (D 0.6 — us
1S34 THD:STO | IR 4 (R ¥E I H] | 100 kHz 3 4000 — ns
400 kHz KX 600 — ns —
1 MHz it @ 250 ns
1S40 TAAisCL | BB #T R HirH | 100 kHz #ixt 0 3500 | ns
AR 8] 400 kHz Fst 0 1000 | ns —
1 MHz &t (D 0 350 ns
1S45 TBF:SDA | &k £k 2% P I [i] 100 kHz fEx 4.7 — us  |7EF I AIERRAE R B 1R
400 kHz Bt 1.3 _ us LR WM IRURATF 7 PR 1) I 1)
1 MHz Fixl @ 0.5 — us
IS50 Cs MR — 400 pF —
E 1. XTHTE PC™ S, RASIMAA = 10 pF (AU 1 MHZ B .
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PRETAESAE: 2.7V 2 5.5V
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AC Frtt éﬁiﬁﬁn@?ﬁ%ﬂ) TAkZ: -40°C < TA < +85°C
P JEY . -40°C < Ta < +125°C
fjﬁfﬁ " P BME || Bk | 4 ra
B4R
ADO1 |AVDD i VDD HLJE Vob-03| — |VbD+03| V —
2.7 A1 5.5 K
(L ONIE] MY
AD02 |AVss il Vss HLIE Vss-03| — |[Vss+03| V —
SEBEERA
ADO5 |VREFH |Z%HLkE AVss+2.7 | — AVDD \Y; —
ADO6 |VREFL 22 F AR LT AVss — |AVvDD-27| V —
ADO7 |VREF XN SR AVss-0.3| — |AVDD+0.3| V —
ADO8 |IREF WEE L — 200 300 uA |A/D TAE
.001 3 pA |A/D X
[LEOL TN
AD10 |VINH-VINL |V =R 5 A6 [ VREFL — VREFH \Y, —
AD11 |VIN NN LR AVss-0.3| — |AvDD+0.3| V —
AD12 |— 1Mk 5 FLL — +0.001| *0.244 | pA |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
FLYR BT = 5 kQ
AD13 |— 1Mk 5 FLL — +0.001| *0.244 | pA |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
5 5VEBHPT = 5 kQ
AD17 |RIN BRI HE R P — — 5k Q —
DC %%
AD20 |Nr Iy PR 10 MEHREAL A —
AD21 |INL R ©) — +1 +1 LSb |VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 5V
AD21A |INL A | 222G — +1 +1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
AD22 |DNL oy ek G — +1 +1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
AD22A |DNL oy Ak @) — +1 +1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
AD23 |GERR #azsiR s +1 +5 +6 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
AD23A |GERR #2572 G +1 15 +6 LSb |VINL = AVss = VREFL = 0V,

AVDD = VREFH = 3V

T L PUURAERARZR TR RS e, PR T 10 kHz [N B ol gesgm e Pt rE g, JCHOR AR e A

i

2:  AID B s R A BEE A R AN m o, 1 AN Z A .
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* 22-38: 10 {75 A/D ARERIITE  (48)
PR LEEME: 2.7V E 5.5V
S y
AC Rt i%;f%ﬁ?ﬁ%ﬁ) Tolkgg: -40°C < TA< +85°C
P JEY: -40°C < TA < +125°C
Z&Eﬁ 7 Ko BME | S| BAE | B4 e
AD24 |EOFF R RZE +1 +2 +3 LSb |[VINL = AVss = VREFL = 0V,
AVDD = VREFH = 5V
AD24A |EoFF KRR ZE +1 +2 +3 LSb |[VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 3V
AD25 |— P @) — — — — |
FA5MRE
AD30 |THD SEPR — -64 -67 dB —
AD31 |SINAD |fi55MEpEAIkE — 57 58 dB —
AD32 |SFDR £l 2 PR B 253 [ — 67 71 dB —
AD33 |FNYQ N R — — 500 kHz —
AD34 |ENOB |H3ifikk 9.29 9.41 — A —
"1 Ifljjvﬁi AR S TEER R AT, AT 10 kHz I B i fe se gk tEvE R, o R R s s
i
2:  A/D g FOR R S ARN FU AORE N, T R & E A
3: P RETEAE FHAMEB VREF+ Al VREF- 15 ADC 2% F Ji (15 W T HEAT E0
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+ 22-30: 10 7K A/D By R ESK

PRETAESAF:: 2.7V E 5.5V
) (BAEH M=)
AC Ktk TARREVE R TkZE: -40°C < TA< +85°C
Y JEY: -40°C < TA< +125°C
?;g w2 e BME | s | Bt | g Py
IR 2y
AD50 |TAD AID I 5t 39 84 — — ns | W% 18-2D
AD51 |tRC A/D W RC #3745 J8 1A 700 900 1100 ns —
AD55 |tcONv | HEHk I ] — 12 TAD — — —
AD56 |Fcny | fFiEZ — 1.0 — Msps |3 18-1(0
AD57 |Tsamp | SHEH ] 1 TAD — — — | n%E 181D
IS
AD60 |tPcs MERFE A 2 28 5 3 ik R P I ] — |1.0TaD — ns —
AD61 |tPss MWEFEL, (SAMP) B 1 ZXFEF |05Tap | — 1.5 TaD ns —
) I )
AD62 |tcss et W2 XA A3 (ASAM = 1) — |05TaD| — ns —
NNl
AD63 [topu® | I\ A/D S| AID TR TAEMERRL | — — 20 us —
2R e R ()
E 1 PSRRI AERLEG IS EGRR AT, R T 10 kHz (QI4A5R ar g v vk bt o RAER TR
Hﬂ—o
2: tDPU & ADC iR M) (ADCONI1<ADON> = 1) FFaE T Tt Ta) . friX B Al N, ADC 145 5K
5E o

DS70118J_CN #5184 1T © 2011 Microchip Technology Inc.



dsPIC30F2010

23.0 HEEER

23.1 HEFRRER
28 5| i QFN-S Nl
TR TR
XAXXXXXXX dsPIC30F2010
XXXXXXXX -301/MM (e3)
YYWWNNN 060700U
28 5|Jil SPDIP (%% DIP) Sl

() RXOXXXXRXXXXXXXX
R YYWWNNN D O

dsPIC30F2010-301/SP

Q 06480173 ()

28 5| SOIC (7.5 mm) Nl
XXXXXXXXXKXXXXXXXKXKX dsPIC30F2010-301/SO
XXXXXXXKXHXXXXXXXKXKX R\ 0648017
XXXXXXXHXXHXXXXXXXXXKX

R\ YYWWNNN
@)

B XX...X
\'%
YY
Ww
NNN

&3
*

HPfRElE R

FERAES CHDENSE— M8

FERAES CH DTS G AR

SR (—H—HERER “01”)

DL R HE P 18 BAR A

Z% (Matte Tin, Sn) [¥] JEDEC F4lr&

TR RS, JEDEC LHr& <@) Fros TR B A
F.

E: Microchip To#sfFdn 5 WL TCIELE R —4T W 5C3EbRTE, B HATERH, DIt PR
Y-l PN a e

© 2011 Microchip Technology Inc.

DS70118J_CN %5185 1i{



dsPIC30F2010

28 Bl H T R ELHEE (MM) ——6x6x0.9 mm F4& [QFN-S], fili KB X 0.40 mm

| VE: BB EE 2 http://www.microchip.com/packaging 2% Microchip 35285 .
~——————D— EXPOSED - D2 ——

PAD

E2
T T

A

K/ 7 // A 1

0

0

| N

TOP VIEW NOTE 1 BOTTOM VIEW
|- I
A3 A1
Units MILLIMETERS
Dimension Limits MIN NOM MAX

Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 3.65 3.70 4.70
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.70
Contact Width b 0.23 0.38 0.43
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-124B
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28 Bl H T R ELHEE (MM) ——6x6x0.9 mm F¥4& [QFN-S], fili KB % 0.40 mm

| ¥E: I35 48 http://lwww.microchip.com/packaging 75 Microchip 15 .
T
| w2 |
o UL
® L — E
1] L1 ]—
1] L 1—
Cc2 I:l I:l G
T2 |:| |:|
1] 1] ?
1] ]
1] 1]

—-—=tJuuiug- -
e

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4.70
Optional Center Pad Length T2 4.70
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.40
Contact Pad Length (X28) Y1 0.85
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2124A

© 2011 Microchip Technology Inc. DS70118J_CN #5187 7T
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28 5| 1% & B E XN B E2——300 mil F14 [SPDIP]
| e I35 48 http://lwww.microchip.com/packaging 75 Microchip 15 .

N
e O e Y e Y e Y e i O i O e e O e O e O il B
NOTE 1
| R N T LW L B B R P R S |
1 2 3
- D -
[
AL
‘ ‘ L C
Al — —= --—Dp1 *
b e eB
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 310 .335
Molded Package Width E1 .240 .285 .295
Overall Length D 1.345 1.365 1.400
Tip to Seating Plane L 110 1130 150
Lead Thickness [ .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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28 I M —F %, 7.50 mm F4& [SOIC]

| e I35 48 http://lwww.microchip.com/packaging 75 Microchip 15 .
D
N
pannoonoonoonor-
pz f/ZZ}/T 77777777 | E1
7,7
NOTE 1— L2204 1
IRRRRRRR ]
123
— | f——
b
—={|=—nh
| o
A | AT ¢{ g Lt
P o LA4 I / i
A1— L1 —=]| | — N BA/
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Foot Angle Top [} 0° - 8°
Lead Thickness c 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-052B

© 2011 Microchip Technology Inc. DS70118J_CN #5189 7T
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28 I M —F %, 7.50 mm F4& [SOIC]
| ¥E: I35 48 http://lwww.microchip.com/packaging 75 Microchip 315 .

i
re a1 ITTNTN

c SILK
~ SCREEN

-_— = Y
«00000000000000_—
E —>I I<— ——l |<— X

RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2052A
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