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LCD KB FIHFAE :

+ H#EIKE) LCD itk
o % A8 MBI
o TYHFE LCD 5 sk
- £/ LCD Em i
- WZ 4NN R B
- BEAL 112 88 1/3 R
o AbFARARABE A AT 9K 3 LCD iR

ThAEE EA.

+ JEf7: CPU Lff, BT

« ZEW: CPURTAE, SMEHTIT

« IKIR: CPU KT, Ak

o B TAXRBIEN TR 5.8 mA (A
o B TARIRBEIN AT 4 0.1 mA (D

12,

o Timerl &% 4%: 1.8 mA. 32 kHz. 2V
o BIVMENEE: 2.1 mA
o XU R AR R
iéﬁ@%%%&%ﬁ
IPSITE =
- LP: #i% & &N 200 kHz
- XT: BiFfmN 4 MHz
- HS: SiZm N 40 MHz
- HSPLL: #i%} 4-10 MHz (A3 3% 24

%4 16-40 MHz)
o 4 EEBAEER G T SRR R )
o PRSI RC B, SURE N 4AMHZ
o PIRPSNEBIN BRI, SR IR 40MHzZ
o PNIPRG A L
- 8/NATHH IR BEIATR . N 31 kHz %1 8 MHz
- M5 PLL g5 A H I T S 5 A AR
(Elﬂ M 31 kHz % 32 MHz
- PRI L R T Y DUAME AT R T RS
%ﬁ@ﬁ%&r%ﬂfﬁﬁ Timerlt (TAESE N 32kHz)
o IR AR N A A B
- T B I b e A R A T A B 2 A T E

1/3 5% 1/4 T H

%‘&fl%a)ﬁ

FE [ PR 25 mA/25 mA

o VUSSR T
o DU RS H
« VU4 8 7 16 hrsE I 3 / THEE AR R

SEIF I (Real-Time Clock, RTC) #ff#idk.

- AJTRE R 24 NIIAR. B B30 100 4EE
12800 F 4% 2 H H 1T 548

- f#ifd Timer1

o EFAMER R /PWM (CCP) ik
o EFDIHATH (Master Synchronous Serial Port,

MSSP) Milesz i 3 45 SPI™ (b 4 FoEst) fn12c™
F ML

Al Sk USART #igh

- ¥ RS-485 il RS-232

WaGR A AT S USART Fidl.

- % #¥ RS-485. RS-232 FILIN 1.2

- IBRIRIAAIIN [ B R

= Eb S iall]

© W12 BRI 10 BRI (AD) -

- AZRAEYIRE
- ATEEARIRIRAS N AT 4
o NS IO UL L A

A HLER R D) BE

o HUAm C gwids e 7F’J

- AL EAACH B (R RTIE3 fEHR  4R

. ﬂﬂ&”ﬂ@lﬂﬁ%%ﬁﬁ%%ﬁﬂ}%ﬁ 1000 &

INFr s R I RE Dy 100 4F
H T LsE
8 x 8 HL A I RE TRy

o VRIEIER A (Watchdog Timer, WDT) :

- FIgRFERIIMIN 4 ms #1132
- Z_J’E VDD H S FIR AR AL, & 2 % Y [ P A e ke

S
o L WASIEATAEL T4 (In-Circuit Serial

Programming™, ICSP™)

o JMREFEAN TR TEL X (In-Circuit Debug, 1CD)

o B TAEHRER: 2.0V #] 5.5V
2 =
B ki k| oo | wop fooe | M E S| ugm |V
W By SRAM (g | AD (i) | (PWM) [ T e | 85 SERTAE
€20 I Cad pcmw | <
PIC18F6390 8K 4096 768 50 128 12 2 H H 7 2 13
PIC18F6490| 16K 8192 768 50 128 12 2 H H 7 2 13
PIC18F8390 8K 4096 768 66 192 12 2 H H 7 2 13
PIC18F8490| 16K 8192 768 66 192 12 2 H H 7 2 13
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1.1.2 2R T A L TR 5

PIC18F6390/6490/8390/8490 & #I[¥) it A5 4k AT #1244t 9
ANANE IR G B I, A8 P e T R S PR B AR K

1.0  SHER

b SR A L B PR

« PIC18F6390 - PIC18F8390
« PIC18F6490 *» PIC18F8490

1Z R 5 24T PIC18 5K ML A s ——B, SEH
B K Rl B m Tk BT RE. BR Ok 2 4b,
PIC18F6390/6490/8390/8490 £ #1I|if 5|k T 14 58 A4 ¥
TF, AEZ RS DU 142 PR RE R RE N 0

L PEIEH . JXLERE I AT -

o DUAS R RAS I, AP B e B R T AR S

o PSRRI BPRES, SROMERIAN ST (PR &%
i N AN DY G S e H 5 LD 55— A5 |
(R s A 5 1B, DU o3 B iy 4 5 A0 S 231
I H] 1O SIRD  [RIET .

R
11 FHAZIIEE
1.1.1 LA

PIC18F6390/6490/8390/8490 ZH 71 1 #s i B —
ARIVEAE AR W2 BRCDRE M Thie. BEAFLUTRIL

T

o ZABATH: Wi Timert B8P F3E % e kit
Py B R HURH B, AT AR PIAT e A T RE AR K
21 90%.

o ZRERBER: PR TR H CPU A k%2E
IETTANEAARIBAT IS LR o AL FIX YIRS, Ih
FEOERRAS AR, HAIER TIENM 4%.

o SHAMERDIHe: R E TR Al i S AR T
LU HAG,  ARVEH BT RER B SR Bl
AT R B A BT R

o BURRSCRERTIFE: Timert1 MG | 100 5E N 3845
e REFE T SR ] AR 22 &5 80%, W& [ JL A qY
3510 1.1 A F1 2.1 pA.

o BN RC ez, HA 54N P A
) ) 5 | 326 T30

o — A NEIRG s, EHRAE—A 8 MHz [
W CHEE N £ 2%) FI—ANE8 RC 4 (38
IR KLy 31 kHz, IR EEF VDD A8 Ak IR i 4
o), DR kB aEs 6 A e
KEJEE (M 125 kHz 3] 4 MHz) , EttE 8
MR Al g . LRI AT DAAS P AR T %
| AR A 17O 51

« —/MAHER (Phase Lock Loop, PLL) ff45ids,
AT LE = AP A A R a AR N A, IR R
R R] A IS 3 3 B ik 31 40 MHz. PLL TP 53
Dol A, Al DL PR AT Y A

31 kHz 3| 32 MHz [\ ehid & DLILE R, T HAS
T LA FH A/ o e e b 2

BT AR AR BRSSP e R PR T A

REISHWE, 80T LUN IhRE CAE 8345 50 e 4 ih T

1

o WA AT AR IRANAS 1% AN BT WA A B
FEH 5 NS LIt S B E SR . R
I 28 T dbs, B AL I ) e 2 P B iR
T e, i B0 v SRS T AR Bk 2 A 5oL

o XUEJED: ZIhEE A VFLE LA AT BN AR ERAR
PR ISE s P A 3 e VR I b s, L3 I i v] 1
LA MR,
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1.2 HAbFEkohRE

o TERESRTAE: FEFPAEEas i S e R4 N
1000 Ko WIRASKH, B AR A 08 <7 Hu G v 7E
100 4ELA L.

- FRERIELSE: PIC18F6390/6490/8390/8490 %
HI4E PIC18 $84 M FERE LRI T T ik $EP
JE, WINT 8 AMFHEA RS FHER . YR
AT DU A SR B R T e, e ML
N FE AR T e T h 1), X AR AT J Sk 2 i
mYES (W CiES) TR,

o HOERFIE[FHE USART: I H 47045 b o] HEAT bF
HEMY RS-232 {5 137 FF LIN Bk il . Hophgam
PRI e 0 35 1 I8 AR I RIS 55 B v 1) 16 Ar i
FERR AR 200 HUAEF P e 3 A AR b
EUSART k15 40 %6145 (1) 3 F2 P 3 ff A o 1 3
fe 73, MTE 5 Al AR fb 4Rt T8 75 A4 K T ke

o 10 fif A/D 3888 iz b B4 AT g AR AR I 4],
AT AR o 38 458 300 38 0 S B e e 2 ) 5 45— SR
JAIH, B> T ARG R4 .

s P RIEINTHENES (WDT) : iZBRE1Th
SEN RN T 16 AL A, o Rl A
4 ms BIKT 10 %80, FHRELE TAE R FIEE K&
AR R R E

1.3 RIIPEF MBS

PIC18F6390/6490/8390/8490 #4244t HAT 64 5|

(PIC18F6X90) #1180 5l (PIC18F8X90) yfidaf

TEae B -1 R 1-2 2 5 X B A R HE P

IXPIRBRAEAE LU R = AN AT 225

1. /O [: 64 584 FF 7 ANXms 0, 1 80 5
BRIt B9 ANXLIA) S T

2. LCD1&%: 64 5|iasfnruks) 128 (32 4~ SEG
x4 A COM) 142, 1 80 5IIgsfmIuKz) 192
(48 4~ SEG x4 > COM) 4%,

3. NAEFETAEAE RS PIC18FX390 %k 8K #14,
Tl PIC18FX490 5 16K 715,

ARFIBA I LAD DI REE AR 1. K 1-1 7008 T iX Lk
fE.

2K B34 H T ARIIF AR5 BB .
F1FT A 1) Microchip PIC18 #%1F—F¢,
PIC18F6390/6490/8390/8490 Z 41| 45 A vk 28411 1
REZRIE. 23RS AR B “F7 2 A NAAT
fEESIFRUER M  (4n PIC18F6390) , H T 4FH# % VoD
Yol 4.2V 2] 5.5V, g5 HErf “LF” M{EHEA
(1 PIC18LF6490) w LAE#AY R VoD 5[ (2.0V
# 5.5V) 1,
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x£11: R
Bk PIC18F6390 PIC18F6490 PIC18F8390 PIC18F8490
T A% DC—40 MHz DC—40 MHz DC—40 MHz DC—40 MHz
TP LR (20D 8K 16K 8K 16K
FAFFLEfR S (354 4096 8192 4096 8192
Bufifitiae (F0) 768 768 768 768
ch s 22 22 22 22
/O 1 WITA. By C. | #iI1 A, B. C. | ¥ A, B. C. | #i 1A, B. C.
D. E. FHMG D. E. FMG |D. E. F. G. H|D. E. F. G. H
Fd F1J
LCD KA #s 7] LUK BN 15 2R 4 & 128 (32 /~SEG | 128 (324 SEG | 192 (484 SEG | 192 (48 /> SEG
x 4 > COM) x 4~ COM) x 4 4 COM) x 4 4~ COM)
TENT % 4 4 4 4
L / LA IPWM 2 2 2 2
AT MSSP. AUSART | MSSP. AUSART | MSSP. AUSART | MSSP. AUSART
Ham i USART s USART s USART sR A USART
10 P ARG AR 12 ¥ i A\l TH 12 A NIl IE 12 A NIl IE 12 4 A\l 1E
B CRIFER) POR. BOR. POR. BOR. POR. BOR. POR. BOR.
RESET 154, RESET 154, RESET 54, RESET 54,
HERR I HERR I MR HERRI
Hekk N (PWRT | HiAk Rt (PWRT | Hi#k F#E (PWRT | Hidk F#E (PWRT
1 OST) 1 OST) 1 OST) 1 OST)
MCLR (mJi) MCLR (7Ji&) MCLR (7]3%) MCLR (#]i%)
F1 WDT F1 WDT F1 WDT A WDT
A G FEAT AR I H H H H
REEVNE =X H H H H
RS 75 4454 75 %484 75 %484 75 %484
JAHTY RIEASE | BHTY RIESSE | HH T EHELAE | BHTY RIEAE
Ja Atk 83 4454 | AL N 83 454 | G I 83 4484 | JF AL 83 &4
Eo g 64 5| TQFP 64 5| TQFP 80 5| TQFP 80 5| TQFP
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B 11 PIC18F6X90 (64 5| R

<€ BB £ <8> PORTA
# A

RAO/ANO

RA1/AN1
RA2/AN2/VREF-/SEG16
RA3/AN3/VREF+/SEG17
RA4/TOCKI/SEG14
RAS5/AN4/HLVDIN/SEG15
0SC2/CLKOB)IRAG
0SC1/CLKIG/RAT

KD ey

o AE s =
(3.9KB)

HuHEBAE RS

FEFP s fm

‘ eyt <12> RBO/INTO
— RB1/INT1/SEG8
31 Jufirk | RB2/INT2/SEG9
Hhhk AT A
i%';,‘ %

RB3/INT3/SEG10
Tk 58 STKPTR RB4/KBIO/SEG11
ey ks [ STKPTR ]

RB5/KBI1
Hha AT 4%

RB6/KBI2/PGC
RB7/KBI3/PGD

RCO/T10SO/T13CKI
Rc1/T10sl/ccp2M
RC2/CCP1/SEG13
RC3/SCK/SCL
RC4/SDI/SDA
RC5/SDO/SEG12
RC6/TX1/CK1
RC7/RX1/DT1

8
R AE

ROM #iif7-4%

HEBL <16>

R

P i

RD7/SEG7:RDO/SEGO

LCDBIAS1
LCDBIAS2
LCDBIAS3

COMO

RE4/COM1
RE5/COM2
RE6/COM3
RE7/CCP2(1)/SEG31

BITOP
8

3) P :
0sc1® XF— o bf} ﬁf
Bt s

0sc20 X— BT
M RC e I 2% ALU<8>

Tiosl [X—bl|| fsE i 8 PORTE

8 MHz j;‘ﬁ e RFO/AN5/SEG18
A1 1M

T10s0 X—¥|| #wHx SEI RF1/ANB/C20UT/SEG19
Ebr RF2/AN7/C10UT/SEG20

- 3 s

MCLR® DX—| i N <+ RF3/ANS/SEG21

gke ﬁg%ﬁ RF4/AN9/SEG22

1E2k ABELR YT RF5/AN10/CVReF/SEG23

Voo, Vss XH—| e I 2 RF6/AN11/SEG24

RF7/SS/SEG25

W, T
=

BOR ADC PORTG
HLVD 10 fir Timer0 Timer1 Timer2 Timer3

RGO/SEG30
RG1/TX2/CK2/SEG29
RG2/RX2/DT2/SEG28
RG3/SEG27
RG4/SEG26
MCLR/VPP/RG5(?)

 f  t £ f [
v Vv v v v v ¥

b CcP1| | ccp2 MSSP| |EUSART1| |AUSART2| |,:CD,
S48

*® 1. H4CENL CCP2MX & 11, CCP2 5 RC1 &M; i CCP2MX i %, CCP2 5 RE7 M.
2. Hf7E%%51E MCLR Jhfiglt, RG5 A w[ .

3:  OSC1/CLKI Al OSC2/CLKO JUR (L F 4 5 at aXIN A [, JF LI L85 AT AR HC 110 51
TLERESIE 2.0 “RSBEE” .

i
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PIC18F6390/6490/8390/8490

&l 1-2: PIC18F8X90 (80 5[ HER
: ¢ BuE Bt <8> FORTE RAO/ANO
A <21> A v RA1/AN
# TS RA2/AN2/VREF-/SEG16
R 8 K8 LSS Y RA3/AN3/VREF+/SEG17
—— RA4/TOCKI/SEG14
RAS/AN4/HLVDIN/SEG15
(39KB) 0SC2/CLKOBIRAG
HuhEB AT 2% OSC1/CLKIG/RAT
PORTB
R 12 RBO/INTO
— RB1/INT1/SEGS
s <12> RB2/INT2/SEG9
| 31 ik |
Huhik A7 2% 4
TR e STKPTR PR
(48/64 KB) [ STKPTR | Arfifx.
B B oe 12 PORTC

RCO/T10SO/T13CKI
Rc1/T108I/ccP2t
RC2/CCP1/SEG13
RC3/SCK/SCL
RC4/SDI/SDA
RC5/SDO/SEG12

8
BT

ROM #if7-4%

_’ RB3/INT3/SEG10
RB4/KBIO/SEG11
RB5/KBI1
RB6/KBI2/PGC
RB7/KBI3/PGD

$o4 2k <16> RC6/TX1/CK1
RC7/RX1/DT1
PORTD
8 = P{X] RD7/SEG7:RDO/SEGO
) KAWL
e i
fg@fg,\;%u > EifE s
it
PRODH| PRODL LCDBIAS
. LCDBIAS2
LCDBIAS3
COMO
RE4/COM1
RE5/COM2
o RE6/COM?1)
@) i : RE7/CCP2")/SEG31
OSBRI e pE 5
i SEH 3 PORTF
0sc20) X}—> Pl T ALU<8> RFO/AN5/SEG18
Mk RC g I RF1/ANB/C20UT/SEG19
|| fEE XD 8 RF2/AN7/C10UT/SEG20
108l 307 RF3/AN8/SEG21
K| i Py —> RF4/AN9/SEG22
T1080 s I 3L RF5/AN10/CVReF/SEG23
NG RF6/AN11/SEG24
@ LU KH A SS,
MCLR® DX e oy S RF7/SS/SEG25
7% W LR A PORTG
VoD, Vss [X— wﬁi@% I R RGO/SEG30
RG1/TX2/CK2/SEG29
RG2/RX2/DT2/SEG28
RG3/SEG27
—> RG4/SEG26
MCLR/VPP/RG5(?)
PORTH
BOR ADC _ . . ,
HLVD 10 fir Timer0 Timer1 Timer2 Timer3 I RH3/SEG47:RHO/SEG44

? f ? ? ? ? - [X| RH7/SEG40:RH4/SEG43
v v v v v v v

' RJ3/SEG35:RJ0/SEG32

bee s ccP1 || ccp2 nb'(rcj]'?%% MSSP| | EUSART1| |AUSART2 RJ7/SEG36:RJ4/SEG39
Xz

biS 1:  4ficE AL CCP2MX & 1, CCP2 5 RC1 & H: 1™y CCP2MX i %hf, CCP2 5 RE7 .
2:  HAA/E%E 1 MCLR Thignt, RG5 A wH.

3:  OSC1/CLKI fil OSC2/CLKO R A7 ¢E i Fd & S BN A T, Jf HIX L5 A B 11405 170 51
ELERIESIE 209 “REGBEE”.

i

© 2005 Microchip Technology Inc. ?‘JJ DS39629B_CN % 11 1L



PIC18F6390/6490/8390/8490

#1-2: PIC18F6X90 /O 5| {1488
SHS s | s
i =X
5B &% rare | om | em ks
MCLR/VPP/RG5 7 EHEE RN BEERE A
MCLR I ST FEE (B HiN. 5| AR T,
2EEAT .
VPP P IRFEH RN o
RG5 I ST BEHIN
OSC1/CLKI/RA7 39 B e I S IR AN
0SC1 I ST Yk T o e PR A N B A I s N
#F RC #3 N ilF ST Z2rh s, 54 CMOS
SR
CLKI I | CMOS | A4t . M250SC1 sIsheeR (I
AH% [ OSC1/CLKI #1 OSC2/CLKO 71 H{E D) &
RA7 110 TTL /O 51,
OS%ZS/g;KO/RAG 40 o AR 2% R R R B
- P mmIcm . AR T, %5 Y RiRL
CLKO o VPR AR AH I
LK - #E RC B F, OSC2 514t CLKO $R%(s5,
155 2 OSC1 51 _E#RGE5 10 4 4340, 2
T4 IR E .
RA6 /O | TTL WO 5.
B TTL = TTL 2% CMOS = CMOS 3 7% N\ i
ST = CMOS HI V(i 55 55 fuh oz Bt A Analog = HEUIA
I = A ) = i
P = M oD = PO & P A i3 Vop)
H 1. HECEA7 CCP2MX H 1 I}, X} CCP2 HEATERIA L.

2: HECEA7 CCP2MX iGN, % CCP2 3T HAb 4 L

DS39629B_CN % 12 1

B

b}
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PIC18F6390/6490/8390/8490

*£1-2: PIC18F6X90 I/O B AT (48)
SIS | sip| s
i > =X
Ell::s By — s | Vi A
PORTA XL /O .
RAO/ANO 24
RAO 10 | TTL ¥ /0.
ANO I U EETPNIIR
RA1/AN1 23
RA1 /10 | TTL H= /0.
ANT I P RN 10
RA2/AN2/VREF-/SEG16 22
RA2 /o | TTL 7 /0,
AN2 I [LED) RN 20
VREF- I [E) AID Z%HE (IR fiTA.
SEG16 o) (X! LCD I SEG16 it .
RA3/AN3/VREF+/SEG17 21
RA3 /o | TTL e 110,
AN3 I (ED) RN 3.
VREF+ I (e AD Z%H Ik (EH) i
SEG17 O (X! LCD I SEG17 % .
RA4/TOCKI/SEG14 28
RA4 /O | ST/OD U7 11O AEECE My it I AR T 16 o
TOCKI I ST Timer0 #hERIS A o
SEG14 @) AU LCD f# SEG14 .
RA5/AN4/HLVDIN/SEG15 27
RA5 10 | TTL e /0.
AN4 I [E) BN 4.
HLVDIN I 4 08 TN
SEG15 0 AU LCD f# SEG15 it
RAG6 12 I OSC2/CLKO/RAG 5| 115 &
RA7 5% M, OSC1/CLKI/RA7 2| {5 B
B TTL = TTL S5 CMOS = CMOS e &y A\ 5l H
ST = CMOS Hi V[t 25 Frfih % 28N Analog = A
I = A o] = Hi
P = oD = JEHITE (XA P R 3 Vop)
vE ECE AL CCP2MX & 1IN, % CCP2 JHATBRIN AL .

HRCE AL CCP2MX i, % CCP2 #hAT HoAt /3 i -

© 2005 Microchip Technology Inc. ?‘JJ
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PIC18F6390/6490/8390/8490

*£1-2: PIC18F6X90 I/O B} AH  (48)
SIS s | g
% ~ =X
Ell::s By — e Vi A
PORTB ZXL[H /0 1. PORTB 75 B iy A diis #s ] #4tk 2 A
FPFREY b,
RBO/INTO 48
RBO 10 | TTL B 110,
INTO | ST HMSETIBT O,
RB1/INT1/SEG8 47
RB1 /0 | TTL 5110,
INT1 I ST BT 1,
SEGS8 O | #il LCD [ SEG8 ith .
RB2/INT2/SEG9 46
RB2 /10 | TTL 0.
INT2 I ST AN 2,
SEG9 O | #i LCD ) SEG9 %t .
RB3/INT3/SEG10 45
RB3 /10 | TTL 7 110,
INT1 I ST G RT3,
SEG10 0] (X! LCD f#1 SEG10 #ith .
RB4/KBIO/SEG11 44
RB4 /0 | TTL 510,
KBIO I TTL LS AR AL A BT 5 | B
SEG11 ) i) LCD [t SEG11 %t »
RB5/KBI1 43
RB5 /0 | TTL 0.
KBI1 I TTL FEL SR 4K R BT 5 |
RB6/KBI2/PGC 42
RB6 /0 | TTL 7 110,
KBI2 I TTL LSS AL A BT 5 | B
PGC 1/O ST TELR IR RS A1 ICSP™ gt 45| .
RB7/KBI3/PGD 37
RB7 /10 | TTL 0.
KBI3 I TTL PR A B |
PGD 1/0 ST EL RS A ICSP n R 5dE 511
23pas TTL = TTL A CMOS = CMOS 3 4%k A\ a4
ST = CMOS HI V[t 55 F b oz et A Analog = A
I = o = K
P = HIJH oD = WP (B P AR E: 3 VD)
E Y E R CCP2MX & 1 I, %} CCP2 4T ERIA ML .

AL E AL CCP2MX IH N, X CCP2 #kAT HAt /3 -

DS39629B_CN % 14 11

b}
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PIC18F6390/6490/8390/8490

*£1-2: PIC18F6X90 I/O B AT (48)
ELICR 1P
% ~ =X
Ell::s By TQFP Foml | R L]
PORTC & XA 1/0 [,
RCO/T10S0O/T13CKI 30
RCO /o | ST HF /0.
T10S0 0 — Timer1 Y& a4 H
T13CKI I ST Timer1/Timer3 AMEBE 4N o
RC1/T10SI/CCP2 29
RC1 /o | ST e 110,
T10SI | | CMOS Timer1 JE % 235\ o
ccp2) 1o | ST Capture2 %i A\ /Compare2 %t /PWM2 %
RC2/CCP1/SEG13 33
RC2 110 ST e 110,
CCP1 1o | ST Capture1 i\ /Compare #itt IPWM1 it
SEG13 @) g LCD ¥ SEG13 #ij .
RC3/SCK/SCL 34
RC3 1/0 ST HF /0.
SCK 1/0 ST SPI™ 2 1 [F2 AT I BN 1 S
SCL /o | ST 12C™ B[R] R AT I RN /S
RC4/SDI/SDA 35
RC4 /o | ST e 110,
SDI I ST SPI 5N
SDA /o | ST 12C ¥d% /0.
RC5/SDO/SEG12 36
RC5 1/0 ST B 110,
SDO o] — SPI $ffati i .
SEG12 O [EE| LCD f# SEG12 it
RC6/TX1/CK1 31
RC6 1/0 ST HF /0.
TX1 0 — EUSART1 #4 ki%.
CK1 110 ST EUSART1 [[:EH4f (L RX1/DT1 5{FED .
RC7/RX1/DT1 32
RC7 /o | ST 7 110,
RX1 I ST EUSART1 #5800,
DT1 110 ST EUSART1 [A5%d (L TX1/CK1 5 {5 B .
B TTL = TTL 254 CMOS = CMOS e &y A\ sl Hi
ST = CMOS HI V[t 55 F fuh o et A Analog = A
I = A o = i
P = HY oD = JWHOTE (R P8 i3] Vbb)
E 1. HYEEN CCP2MX E 11, % CCP2 #HTER AL
2: CHYECES CCP2MX iEEN, X} CCP2 47 HAth /3L«

© 2005 Microchip Technology Inc. ?‘JJ
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PIC18F6390/6490/8390/8490

*£1-2: PIC18F6X90 I/0 5T (&8
EL T AR T
q 5 =X
) B TQFP 57 | %A Ui
PORTD Z XL /O [,
RDO/SEGO 58
RDO o | ST 7 /0,
SEGO ) (i LCD [ SEGO %t .
RD1/SEG1 55
RD1 /o | ST H= /0.
SEGH1 O | #i LCD f¥] SEG1 %«
RD2/SEG2 54
RD2 o | ST 710,
SEG2 O | #l LCD ) SEG2 #iil .
RD3/SEG3 53
RD3 /o | ST H= /0.
SEG3 O | #is LCD ) SEG3 %t .
RD4/SEG4 52
RD4 /o | ST 7 /0,
SEG4 O | #l LCD ) SEG4 #iil .
RD5/SEG5 51
RD5 /o | ST H= /0.
SEG5 O | w LCD [¥] SEG5 %«
RD6/SEG6 50
RD6 o | ST BF /0,
SEG6 O | # LCD [ SEG6 #iil! .
RD7/SEG7 49
RD7 /o | ST H= /0.
SEG7 O | B LCD [#] SEG7 %t .
23Pa TTL =TTL &N CMOS = CMOS 3% A\ B
ST = CMOS H1 F it 25 Ry firh & 2 fir N Analog = AN
I = A o) = i
P = M oD = WA & P A i3 Vop)
H 1. HECEAL7 CCP2MX H 1 I}, X CCP2 HEATER A AC.

2. HECES7 CCP2MX iGN, % CCP2 BT HAB /AL

DS39629B_CN % 16 11

i
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PIC18F6390/6490/8390/8490

*1-2: PIC18F6X90 I/O 5T  (4)
SIS | sip| s
q 5 =X
El) B s TQFP 7 | %A Ui
PORTE & ¥ 1/0 H.

LCDBIAS1 2

LCDBIAS1 I (ED) LCD (¥ BIAST #i N,
LCDBIAS2 1

LCDBIAS2 I [E) LCD [ BIAS2 #i .
LCDBIAS3 64

LCDBIAS3 I e LCD [{J BIAS3 #iX .
COMO 63

COMO O | #ip LCD K COMO %t .
RE4/COM1 62

RE4 o | ST ¥ /0.

CoM1 O | i LCD f#] COM1 % th .
RE5/COM2 61

RE5 /o | ST ¥ /0.,

com2 O | #i LCD [¥) COM2 %t .
RE6/COM3 60

RE6 /o | ST /0.

COM3 O | #Hif) LCD [¥] COM3 %l .
RE7/CCP2/SEG31 59

RE7 /o | ST ¥ /0.,

ccp2 1o | ST Capture 2 fii \ /Compare 2 it /PWM 2 %t .

SEG31 O | #l LCD i) SEG31 #yit »

B TTL =TTL #EMA
ST = CMOS H1 Vil 2 i & 284N

[ = A
P = MM

CMOS = CMOS 74 A\ s

Analog = RN

o) i

oD WRIT % GRA P R R #HE] VbD)

¥ 1. HECES7 CCP2MX # 115, X} CCP2 MEATERIA AL .
2; H4EEN. CCP2MX iEE M}, XF CCP2 #HAT HAh /) HL

© 2005 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

£1-2: PIC18F6X90 I/O 5IfIUiRH  (42)
SIS s | g
2 > =X
Ell::s By — e Vi A
PORTF &L 1/0 1.
RFO/AN5/SEG18 18
RFO 110 ST 7 110,
AN5 I [LED) RN 5.
SEG18 O | il LCD [# SEG18 %ith.
RF1/AN6/C20UT/SEG19 17
RF1 /o | ST ¥ /0,
AN6 I (ED) (VL TINEGR
C20UT o — Comparator 2 %t .
SEG19 ) i LCD ¥ SEG19 #ith .
RF2/AN7/C10UT/SEG20 16
RF2 /0| ST H= /0.
AN7 I (CED) (EEE PN
C10UT o — Comparator 1 4t
SEG20 @) AU LCD f# SEG20 it .
RF3/AN8/SEG21 15
RF3 110 ST e /0.
AN8 I (e BN 8.
SEG21 O | #is LCD i SEG21 #iH
RF4/AN9/SEG22 14
RF4 110 ST /0.
AN9 I [LED) (LEVE TN
SEG22 ) (i LCD f# SEG22 fiith .
RF5/AN10/CVREF/SEG23 13
RF5 /o | ST ¥ /0,
AN10 I (ED) LI 10,
CVREF 0o i) thias 2% W it o
SEG23 O [ LCD f# SEG23 #ith .
RF6/AN11/SEG24 12
RF6 /0| ST H= /0.
AN11 l (ED) A 1.
SEG24 ) [EE! LCD f# SEG24 it .
RF7/SS/SEG25 1
RF7 /o | ST ey /0.
SS I TTL SPI™ I BIEFEHIN
SEG25 o) (LX) LCD It SEG25 #i .
23Pa TTL =TTL &N CMOS = CMOS 3t 2¢% A\ B
ST = CMOS - it i & 285 A\ Analog = fHUHIA
I = WA o} = Hih
P = oD = JOF s (B P B E: 3 Vo)

¥ 1. HECES CCP2MX H 1 I), X} CCP2 HEATERIN AL .
2: HECES7 CCP2MX iGN, % CCP2 3T HAB AL

i
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PIC18F6390/6490/8390/8490

*£1-2: PIC18F6X90 I/O B AT (48)
SIS | sip| s
S ~ =X
Ell::s By — s | Vi A
PORTG J&X A 1/0 .,
RGO/SEG30 3
RGO 110 ST 7 110,
SEG30 O [ LCD f# SEG30 #ith .
RG1/TX2/CK2/SEG29 4
RG1 110 ST 0.
TX2 0 — AUSART2 b ki%.
CK2 /o | ST AUSART2 [FlLI B (UL RX2/IDT2 51#IfE B «
SEG29 O | #ifil LCD [t SEG29 #iith .
RG2/RX2/DT2/SEG28 5
RG2 110 ST 0.
RX2 I ST AUSART2 &80,
DT2 1/0 ST AUSART2 [A25%fl (L TX2/CK2 51 s B .
SEG28 ) g LCD [t SEG28 % .
RG3/SEG27 6
RG3 110 ST B 110,
SEG27 O [ LCD ¥ SEG27 #iith.
RG4/SEG26 8
RG4 110 ST 10,
SEG26 O | #l LCD ff) SEG26 #ith .
RG5 %2 I MCLR/VPP/RGS5 5|15 & .
Vss 9,25,41,56 | P — AR /O TS,
VDD 10, 26, 38,57| P —  |IBE RN /O TR IE 1 F
AVss 20 P — BRI B M
AVDD 19 P — | BRI I ) R
v TTL = TTL 344N CMOS = CMOS ife 7¢% A\ i
ST = CMOS L P i fuh % 4 N Analog = HEUIA
I = A 0 = it
P = HIJH oD = T (% P A8 A 23] Vbp)
# YELEN CCP2MX & 1 B, X CCP2 AT BAIA I .

MPCE L CCP2MX i I}, X CCP2 HEAT AR/ AL -

© 2005 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

*£1-3: PIC18F8X90 1/0 5| A
SIS s | s \
Ell::s B — Hm | A B
MCLR/VPP/RG5 9 FFE WA BgmFEEE G .
MCLR I ST THE (LD HiA. HEIBGK I,
PR
Vep P SRR LR BN o
RG5 I ST HFRIN .
OSC1/CLKI/RA7 49 £ e I T AN N
0osc1 I ST P 2% S R N B AN I AR
7F RC B BN 5 ST Z2npas, 4 CMOS
S
CLKI | | CMOS AREREF BRI . e s
OSC1 5|xhseEH (W OSC1/CLKI,
OSC2/CLKO 55 ) .
RA7 /o | TTL TWHI /0 5.
OSC2/CLKO/RAG 50 P o5 o P s I gy o
0SC2 0 — P mmIcm . AR, %515 SRk
PR A
CLKO 0 — £ RC #:F, OSC2 5|i#it CLKO k%55,
ZiE5 2 OSCH 51 LIRFGE S 4 500, iZMF
STHRA AW R
RAG /o | TTL WA /O 1.
i TTL =TTL &N CMOS = CMOS 34 A\ ol
ST = CMOS Hi V- 5 fi &z 284 A\ Analog = HHUHIA
I = A o = Hith
P = i oD = JWiRIFEE (& P R3] Vop)
H 1. HECEA7 CCP2MX F 1 I}, X} CCP2 #EATERIA L.

MPCE L CCP2MX i I, X CCP2 #EAT AR/ AL -

DS39629B_CN % 20

i

B
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PIC18F6390/6490/8390/8490

*£1-3: PIC18F8X90 I/O B} AH  (48)
SIS s | s
2 5 =k
Ell::s By — s | LA
PORTA &2 XU 1/O [,
RAO/ANO 30
RAO /o | TTL $F /0,
ANO I e BRI 0,
RA1/AN1 29
RA1 /10 | TTL ¥ /0.
AN1 I X B 1.
RA2/AN2/VREF-/SEG16 28
RA2 /o | TTL $F 10,
AN2 I [LE) BRI 20
VREF- I (LX) AD ZEHE (IR i
SEG16 0] izEi) LCD [t SEG16 %,
RA3/AN3/VREF+/SEG17 27
RA3 /0 | TTL 710,
AN3 I ) [LEE TN
VREF+ I i AD 2 s (FAE) BN
SEG17 0] AU LCD [ SEG17 #it.
RA4/TOCKI/SEG14 34
RA4 1’0 | ST/OD B /0. AERCE At I IR AR T %
TOCKI I ST Timer0 ZhEBIN S5 o
SEG14 @) i e LCD ] SEG14 it
RA5/AN4/HLVDIN/SEG15 33
RA5 /10 | TTL = 1/0.
AN4 I e BN 4.
HLVDIN I FE4 A A I TN o
SEG15 @) i e LCD f# SEG15 it
RA6 12 Il OSC2/CLKO/RAS 7 J#i{E &
RA7 %2 I OSC1/CLKI/RATY 51 JH{E B .
B TTL = TTL S5 CMOS = CMOS e & A\ sl H
ST = CMOS HL V-t 3 e fih & 2%\ Analog = A
I = A o] = i
P = i oD = T (B P B 3] Vo)
¥ 1. HECES7 CCP2MX F 115, X} CCP2 MEATERIA AL .

2: HEEN CCP2MX i %I, % CCP2 #EAT HAB L -

© 2005 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

*£1-3: PIC18F8X90 I/O B Al (48)
SIS s | s
% ~ =k
Ell::s By — s | LA
PORTB /&1 /O . PORTB 77 it A\ s #5 il 4 -4 i
KRS L.
RBO/INTO 58
RBO 1o | TTL T 0.
INTO I ST AR ER AT 0,
RB1/INT1/SEG8 57
RB1 /0 | TTL 710,
INT1 I ST AR 1,
SEGS8 @) e LCD f#) SEGS it
RB2/INT2/SEG9 56
RB2 /1o | TTL T 0.
INT2 I ST AR 2,
SEG9 O | #inl LCD 1) SEG9 %t
RB3/INT3/SEG10 55
RB3 /o | TTL ¥F /0,
INT1 I ST AR 3,
SEG10 0] AU LCD [ SEG10 #i .
RB4/KBIO/SEG11 54
RB4 /0 | TTL 5110,
KBIO I TTL FLSPAR A BT 5 | B
SEG11 0] AU LCD [t SEG11 %t .
RB5/KBI1 53
RB5 /1o | TTL T 0.
KBI1 I TTL P ARG A BT 5 |
RB6/KBI2/PGC 52
RB6 /0 | TTL $F 10,
KBI2 I TTL PR A BT 5 | B
PGC 11O ST e IR AE A1 ICSP™ ZfR 4 g |,
RB7/KBI3/PGD 47
RB7 /o | TTL T 0.
KBI3 I TTL PR A IR 5 |
PGD 110 ST LRSS H ICSP 4nfs SRS .
B TTL = TTL 2% CMOS = CMOS 32 A\ sl i
ST = CMOS HuV iyl a4 i & 254\ Analog = LI
| = 0] = f il
P = oD = JOF s (B P R E: 3 VD)

HELE S CCP2MX # 1 I, X CCP2 #HATERIA L .
AL E AL CCP2MX IH N, X CCP2 #kAT HAt /3 -

DS39629B_CN 4 22 11
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PIC18F6390/6490/8390/8490

% 1-3: PIC18F8X90 I/O BIjiAE (4B
SWS s | e
R - JiH)
3BT Tarp |2 | %m v
PORTC &XLJA) 1/O [,
RCO/T10S0O/T13CKI 36
RCO 110 ST = 1/0.
T10S0O 0 - Timer1 R a3t .
T13CKI I ST Timer1/Timer3 #MEBI SN o
RC1/T10SI/CCP2 35
RC1 110 ST /0.
T108SI I | cMOS Timer1 IR 244N
ccp21) /1o | ST Capture2 i A\ /Compare2 #i it IPWM2 %t
RC2/CCP1/SEG13 43
RC2 110 ST 710,
CCP1 o | ST Capture1 %i A\ /Compare1 #itt IPWM1 it
SEG13 O | #Hl LCD 1 SEG13 #it .
RC3/SCK/SCL 44
RC3 110 ST = 1/0.
SCK 1’0 ST SPI™ WA A0 R AT IR BTN / HirH .
SCL 110 ST 12C™ R 1R HRAT I RN / S
RC4/SDI/SDA 45
RC4 110 ST /0.
SDI I ST SPI £ o
SDA /o | ST 12C %i# 1/0.
RC5/SDO/SEG12 46
RC5 110 ST 5 1/0.
SDO 0 — SPI Hifki i -
SEG12 O | #i LCD (¥ SEG12 #ith .
RC6/TX1/CK1 37
RC6 110 ST = 1/0.
TX1 0 — EUSART1 55 k%,
CK1 1/10 ST EUSART1 [A2EH 4l (L RX1/DT1 5HMEED .
RC7/RX1/DT1 38
RC7 110 ST ¥ 10,
RX1 I ST EUSART1 258204,
DT1 1/0 ST EUSART1 204 (L TX1/CK1 51HI{E &) »
B TTL = TTL 344N CMOS = CMOS e & A\ 8 H
ST = CMOS Hi T Fiyjita s R fish e 28\ Analog = fEHUHIA
I = A o] = fi
P = oD = JWAIT B P A iR Vop)
¥ 1. HECES CCP2MX F 115, X} CCP2 MEATERIA /AL .
2: HECE 7 CCP2MX &I, % CCP2 #HATHAB L
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£ 1-3: PIC18F8X90 I/O 5IfIUiRH  (42)
SIS s | s
i > =k
) B — R | A ie
PORTD Z XL /0 1.
RDO/SEGO 72
RDO /o | ST ¥ /0.
SEGO O | LCD [#] SEGO %«
RD1/SEG1 69
RD1 o | ST 70,
SEGH1 O | B LCD ffJ SEG1 %t
RD2/SEG2 68
RD2 /o | ST ¥ /0.
SEG2 O | LCD [#] SEG2 #ith .
RD3/SEG3 67
RD3 /o | ST 7 /0.
SEG3 O | #i LCD (¥ SEG3 %iih .
RD4/SEG4 66
RD4 /o | ST ¥ /0.
SEG4 O | LCD [#] SEG4 i«
RD5/SEG5 65
RD5 /o | ST 710,
SEG5 O | #i LCD (¥ SEG5 #ith .
RD6/SEG6 64
RD6 /o | ST ¥ 1/0.
SEG6 O AU LCD f#] SEGS6 %t .
RD7/SEG7 63
RD7 o | ST 7 /0.
SEG7 O | B LCD [{) SEG7 %t
23Pa TTL =TTL &N CMOS = CMOS 3% A\ B
ST = CMOS Hi Py B fi 384 Analog = HEUIA
I = A 0 = i
P = M oD = JWAITEE & P A RS Vop)
H 1. HECEAL7 CCP2MX H 1 I}, X CCP2 HEATER A AC.

2. HECES7 CCP2MX iGN, % CCP2 BT HAB /AL

DS39629B_CN 4 24 11

i
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*£1-3: PIC18F8X90 I/O B} AH  (48)
SIS s | s
S > =k
Ell::s By — s | PiHA
PORTE &% /0 .
LCDBIAS1 4
LCDBIAS1 I (ED) LCD (¥ BIAST #i N
LCDBIAS2 3
LCDBIAS2 I (CED) LCD ¥ BIAS2 %\
LCDBIAS3 78
LCDBIAS3 I FE LCD [ BIAS3 i\«
COMO 77
COMO O | LCD [#] COMO %t .
RE4/COM1 76
RE4 1/0 ST = 1/0.
com1 O | Hifl LCD [f) COM1 it .
RE5/COM2 75
RE5 1/0 ST 510,
COM2 @) e\ LCD ) COM2 it .
RE6/COM3 74
RE6 1/0 ST = 1/0.
COM3 0] AU LCD [t COM3 it .
RE7/CCP2/SEG31 73
RE7 1/0 ST 510,
ccp2 1o | ST Capture 2 #ii \ /Compare 2 #itt IPWM 2 %t .
SEG31 @) i LCD ¥ SEG31 #iith .
BvE: TTL = TTL &N CMOS = CMOS 3%k A\ 5
ST = CMOS HL 5 Ffy fth sl fir 2 B i\ Analog = Bl
| = A @) = it
P = oD = JEWITE (XA PR3 Vop)

¥ 1. HECES7 CCP2MX # 115, X} CCP2 MEATERIA AL .
2; H4EEN. CCP2MX iEE M}, XF CCP2 #HAT HAh /) HL

© 2005 Microchip Technology Inc.
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*£1-3: PIC18F8X90 I/O B Al (48)
SIS s | s
2 5 =k
Ell::s By — s | LA
PORTF &3 1/0 .
RFO/AN5/SEG18 24
RFO 110 ST 5 1/0.
ANS I e RN 5.
SEG18 0] AU LCD [ SEG18 #i .
RF1/AN6/C20UT/SEG19 23
RF1 110 ST 710,
AN6 I (ED) RN 6.
C20UT o — Comparator 2 %t .
SEG19 O | LCD () SEG19 %t .
RF2/AN7/C10UT/SEG20 18
RF2 110 ST F /0.
AN7 I (CED) RN 7o
c10uUT 0 - Comparator 1 %t .
SEG20 @) e LCD f# SEG20 it
RF3/AN8/SEG21 17
RF3 I/0 ST F /0.
AN8 I e BN 8.
SEG21 O i LCD ¥ SEG21 it
RF4/AN9/SEG22 16
RF4 110 ST 5 1/0.
AN9 I e RN 9.
SEG22 0] i) LCD [ SEG22 #i .
RF5/AN10/CVREF/SEG23 15
RF5 110 ST 710,
AN10 £ BN 10,
CVREF O T thig e =% R
SEG23 O | LCD [ SEG23 %t .
RF6/AN11/SEG24 14
RF6 110 ST F /0.
AN11 (£ BN 11,
SEG24 (] i) LCD [ SEG24 it
RF7/SS/SEG25 13
RF7 110 ST 710,
ss I TTL SPI™ M ZhiEFHIN o
SEG25 0] AU LCD [t SEG25 #i .
23Pa TTL =TTL &N CMOS = CMOS 3t 2¢% A\ B
ST = CMOS Hi Pt Z45 fik & a4 N Analog = HEHUHIA
I = A 0 = i
P = oD = JOF s (B P B E: 3 VD)

¥ 1. HECES CCP2MX H 1 I), X} CCP2 HEATERIN AL .
2: HECES7 CCP2MX iGN, % CCP2 3T HAB AL

i
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*1-3: PIC18F8X90 I/O 5|l (&)
N SIS s | s
TaFp | RE| XA
PORTG &% /O I,
RGO/SEG30 5
RGO 110 ST ¥F 10,
SEG30 O | #i LCD (¥ SEG30 %t .
RG1/TX2/CK2/SEG29 6
RG1 110 ST = /0.
X2 o - AUSART2 5t ki%.
CK2 /o | ST AUSART2 [FXDIN Sl ARG RX2/DT2 51IAEED -
SEG29 O | #i LCD (¥ SEG29 #ith .
RG2/RX2/DT2/SEG28 7
RG2 110 ST = /0.
RX2 I ST AUSART2 #2545 .
DT2 I/0 ST AUSART2 [Al204dl (WA M) TX2ICK2 BIHIfE &) «
SEG28 O | LCD [ SEG28 #it .
RG3/SEG27 8
RG3 110 ST = /0.
SEG27 0] ol LCD ) SEG27 #irH!.
RG4/SEG26 10
RG4 110 ST 710,
SEG26 O | LCD (¥ SEG26 #it .
RG5 %2 I, MCLR/VPP/RGS5 5| {5 &
B TTL = TTL &N CMOS = CMOS 7k N\ s
ST = CMOS H T it 24 fiuk % B g N Analog = RPHIA
I = HA o = it
P = oD = JWHOTE (R P8 i3] Vbb)
¥ 1. HIELAL CCP2MX B 11, % CCP2 #ATERAAMT .

2: HNEN CCP2MX i %N, % CCP2 #EAT HABM L -

© 2005 Microchip Technology Inc.
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*£1-3: PIC18F8X90 I/O B Al (48)
SIS s | s
3 E =k
) B — R | A PiHA
PORTH &3 1/O .
RHO/SEG47 79
RHO 110 ST 5 1/0.
SEG47 0] i LCD [ SEG47 it .
RH1/SEG46 80
RH1 110 ST 7 110,
SEG46 O | #i LCD (¥ SEG46 it .
RH2/SEG45 1
RH2 1/0 ST 5 1/0.
SEG45 O | #i LCD KJ SEG45 #yif .
RH3/SEG44 2
RH3 110 ST 7 110,
SEG44 O | H LCD [t SEG44 it
RH4/SEG40 22
RH4 110 ST 5 1/0.
SEG40 O | #i LCD ¥J SEG40 #i .
RH5/SEG41 21
RH5 110 ST 110,
SEG41 O | Hl LCD f#] SEG41 it
RH6/SEG42 20
RH6 110 ST 5 1/0.
SEG42 O | #i LCD i) SEG42 #yif .
RH7/SEG43 19
RH7 110 ST 7 110,
SEG43 O | #i LCD (] SEG43 it .
B TTL = TTL 4% CMOS = CMOS e A\ sl i
ST = CMOS Hi Py B fi 384 Analog = HEUIA
I = WA 0 = #iH
P = M oD = TR (B P B RS VDD)
H 1. HECEAL7 CCP2MX H 1 I}, X CCP2 HEATER A AC.

2. HECES7 CCP2MX iGN, % CCP2 BT HAB /AL

DS39629B_CN 4 28 11

i

© 2005 Microchip Technology Inc.




PIC18F6390/6490/8390/8490

*1-3: PIC18F8X90 I/O 5|l (&)
SIS s | s
% ~ =k
Ell::s By — s | LA
PORTJ Z&XL[ 1/O 1.
RJO/SEG32 62
RJO 110 ST 710,
SEG32 O | LCD [ SEG32 %t .
RJ1/SEG33 61
RJ1 110 ST 7 110,
SEG33 O | #H LCD /) SEG33 #ijt .
RJ2/SEG34 60
RJ2 110 ST 5 1/0.
SEG34 0] AU LCD f#] SEG34 #iith .
RJ3/SEG35 59
RJ3 110 ST 7 110,
SEG35 O | #H LCD (¥ SEG35 #ith .
RJ4/SEG39 39
RJ4 110 ST ¥ /0,
SEG39 O | LCD () SEG39 %t .
RJ5/SEG38 40
RJ5 1/10 ST 710
SEG38 O | #H LCD /) SEG38 #ij i .
RJ6/SEG37 41
RJ6 110 ST 710,
SEG37 O | LCD [ SEG37 %t .
RJ7/SEG36 42
RJ7 110 ST 7 110,
SEG36 O | #iH LCD /) SEG36 #ij i .
Vss 11,31,51,70| P — | @A /O KIS,
VDD 12,32,48,71| P —  |IBAE AN 1/O B I IF 1) LY
AVss 26 P — | BRI S .
AVDD 25 P — | BERUSEER IE ) L
B TTL = TTL 344N CMOS = CMOS e & i A\ 8 H
ST = CMOS Hi Pt Z45 fik & a5 N Analog = SEHHIA
I = A o] = fi
P = HLYH oD = JWAITE G P A R Vop)

¥ 1. HECES CCP2MX H 11}, X} CCP2 HEATERIN AL .
2: HECE 7 CCP2MX iGN, X CCP2 #HATHAB L

i
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20 PwREUGHEE
21 PeGEIRA

PIC18F6390/6490/8390/8490 %1 w] LLZE+ M AIE Y

PG 2t T TAE. Wi Rl e 27 as 1H Il

{7 FOSC3:FOSCO, H J' ] LR FEIE g A (r)—Fh

B

1. LP MCIIFE R PRAR

2. XT iR /PR A A

3. HS R R /R AR

4. HSPLL {#fE PLL [ &8 S8 / 1R
P A

5. RC AMESHLBE / LA R AR A, il RAG
Sl Foscld s 5

6. RCIO  AhiHiBH / AR #4450, RAG 1EN
1/O 5 i

7. INTIO1 WEIRG#4H, @ik RA6 5| H
Fosc/4 155, RA7 51 1/0 51

8. INTIO2 WiifRy#iEA, RA6 Fl RA7 MH{F
1/O 51

9. EC it FOSC/4 i i 11 AN I B =

10. ECIO  RA6 HE 110 5B AN I phs =

2.2 BRI WEERRE

7E XT. LP. HS ik HSPLL a3t R, kg iz
PR OSC1 1 OSC2 5 HIATENR Ak . B 2-1
BN T 5 iERE .

P T s e v B R L PAT U A

B 2-1: Fid | BERiETRas TR (XT. LP.
HS 5 HSPLL i2 &)

1™ osct
I
l Dil

Sl P
CIXTAL :g: Re(®) 1B L Y
- | TRIR
| Rs

c2) 0SC2 PIC18FXXXX

w1 WIFE T CRI C2 IWAIAAME, IS K 2-1 1
* 2-2.
2: W FATHREEN ST R il 2> e
FH (Rs)

3:  RF HBEIEE KRG S0

e A VI E0 Ak, AT RE S A 4 5 4%
PRI AR R T (1 S 80

.

% 241: W B YR B8 P LA R
f R A B A AE
it e osc1 0SsC2
XT 455 kHz 56 pF 56 pF
2.0 MHz 47 pF 47 pF
4.0 MHz 33 pF 33 pF
HS 8.0 MHz 27 pF 27 pF
16.0 MHz 22 pF 22 pF
R EFEN RIS,

CUAE AT IR 35 ) SL AR IR AIE AT R A i 7o
HUA . XEEI AR R .
L3 B BARAO IR 4% TARRDL,  mTRE BEAN [ ) L 7%
ffe IR E BT ¥ VDD FIELREAC A R SR 7 2%
RIPERE -
HEER, WSIE 2-2 A W
A5 B s -
455 kHz 4.0 MHz
2.0 MHz 8.0 MHz

16.0 MHz

© 2005 Microchip Technology Inc.
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*2-2: R B AR

. ELU B R L A
P HRAL iz o1 o2
LP 32 kHz 33 pF 33 pF
200 kHz 15 pF 15 pF
XT 1 MHz 33 pF 33 pF
4 MHz 27 pF 27 pF
HS 4 MHz 27 pF 27 pF
8 MHz 22 pF 22 pF
20 MHz 15 pF 15 pF
LR HEAENERITSE.

CUAE TR R I A RRRE AT AL B T iy
. RS R,

S B IO 2 TR, T e B AN
ff. TP R4 2 B VDD FIRELE A6 IR 75 28
e

LR, WS WAREI “E

56 Y i -
32 kHz 4 MHz
200 kHz 8 MHz
1 MHz 20 MHz
F 1 WRAEEEK, R SRS, AR

IR B IS )t e K o

2: M T{EMHE VoD KT 3V, BRAEATAHL
AT SR R A N, T RE R A
HS 37 A5 2l 1) 6 28] S iAo

3: KONEEM SRS [ RIREE I A SERE,
FH PN 2 R as | SIREE R Ah
ERIOAF 3 241 .

4: WRETR A WL Rs LLBE S XHEIK S
¥ B s i B 5

5: 15 UAZIGUELE BT VoD AR BV R
% 2t fE

e 2-2 Pros, fE HS KR, OSCH 5l iy L #
AR BRIl

K 2-2. SIERIN Pl N AR
(HS fic &)
%E%%K/%Z{_DO—» osci
o b PIC18FXXXX
(HS B

JF -«—— 0SC2

23 AMEEARIA

EC #l ECIO ¥Ry 24 LTk OSC1 51— MR
PEAE. 7 LA S MRIREG OB G, AFHZE
P35 w i i []

7 EC Ry it N, t OSC2 5| iy H =% e iR (1)
A5 BE T o BUAE S T H IR e R A2 4 . K 2-3
BIRT EC PR w51 BiZEE )y 1.

K 2-3: A ERET Bl N\ TAE R 3
(ECFLE)
%EI&I\%K%?E—D@—» OSC1/CLKI
fI IR PIC18FXXXX
Fosc/4 <—— 0SC2/CLKO

ECIO fiZ @ B TAE T RS EC B, Az
AbAET OSC2 5IAIAR L 7 — MEAMOTE T /0 5. %
110 511k PORTA ()25 6 £ (RA6) . 18] 2-4 BIRT
ECIO #iz3 F U K 51 g4 77 50

K| 2-4. AR AR R
(ECIO BL &)
%E&FEB%?E_DO—» OSC1/CLKI
(Rl PIC18FXXXX
RA6 <« 1/0 (0SC2)

DS39629B_CN 4 32 7T
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24 RCIEHEH

T X I P BR AN N A, 548 RC F1 RCIO #314-fg

Eﬁ%ﬂﬂ TLIRA . SEFR YRS B AR DL R JLANE )
PR3

o fE R

o HhEBELFL (REXT) FIHLZE (CEXT) HUMH
o LA
25 [FIRE IR 2 A I1TEEF$DmFu&E1ﬁF{E, PRH M
’WiﬂW‘A%T*ﬂH IR R g A
K51
o EHHIETENZER
o ANFAEZERMF| LB AR OUHY CexT H
BN
 REXT Fl CEXT 7E 7 FRGH Py 10 53 3
76 RC I #efzl 1, tH OSC2 5| My H IR % #e iR (1)
45355 T o MAE S T TR E R P A Z . K] 2-5
7R T AME RIC 44 Wik K% )5 3

& 2-5: RC #RH &

\/s)s}

REXT—%
0sc1

T ET*
CEXT

1 PIC18FXXXX
Vss —

—-4—1 OSC2/CLKO
Fosc/4
HEFAE 3kQ < REXT < 100 kQ
CEXT > 20 pF

RCIO R setizt (|8 2-6) M LAEFKMLT RC
X, PEZAAET OSC2 5IAR K T —AN4is s
11O 51, % /O 51k PORTA 155 6 £ (RAB) .

A 2-6: RCIO 21 2,

VDD
REXT—% .

T o8 %—» i
CEXT j; B

— PIC18FXXXX
Vss —
RA6 -e«—{ /O (OSC2)
HEFA{A: 3 kQ < REXT < 100kQ
CEXT > 20 pF

2.5  PLL f35i%s

R A S AL i P B oL it i s A A
P B AU IR, AT BLESHE I BAHEE (PLL)
FL o 0 T AHO R R AR S 1 EMI Bl 2 A Bl 4 3
U PR S, AT REA

2.5.1 HSPLL i ¥ g4 2,

HSPLL #3Af H HS 3% 7 A= 450 10 MHz (17430
K, ARG PLL B35 gt B AT IR L 4, AT 77 A2 35 iy
40 MHz ¥ 3 &I i e .

¢ 2% FOSC3:FOSCO it & 47 4 F2 2 HSPLL
(=0110) W, @@¥A T LAEH PLL.
K 2-7: PLL #E& (HS #)

fihe HS H 5
e PLL——

CRAMCEZF A4 1H)

0sC2 .
HS B | FIN ttg&\%g'
Closct | i ‘

sl PR
E—
N

»

252 PLL 1 INTOSC

VR E IR A A, A BB R o B iRt w] LA T
PLL. 7l ®E F, PLL AR gE I A d b
32 MHz [P, %5 2.6.4 35 “INTOSC R T
PLL” #5387 /#/ PLL ) INTOSC {) L1E R #

© 2005 Microchip Technology Inc.
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2.6 WG A

PIC18F6390/6490/8390/8490 &%t & 45 ] 7 A P P AN
[ B 5 K N BB R i 2 FEL M . XA S AT 8 24
JrHLISApgs, M 4E OSC 1/ 5 OSC2 5|k
{F F AN T % r B

ThHidt (INTOSC) &4 8 MHz ffist4fs, wf LT
BRI Bl eI LAUR SN J5 /3 i, %4 Mg
AN 31 kHz %] 4 MHz IR 4h AR, HEkF T
125 kHz #| 8 MHz WIS ), ffife INTOSC it .
F—ERE A NE RC 854 (INTRC) , Bt T
FRFRAE N 31 kHz K . e INTRC 1E 0 8441
W, ERAERE; MFRELL N —IhRERT, ¥
HZ){F AL INTRC:

o AT E I 2R

o W A I A R

o B ER 2%

o XGHJH )

« F& INTRC fEJy i %51 LCD

2 23.0 75 “CPU [MHFEETIRE” 1PE4NiTiE L L)k
LAl OSCCON #1788 (RF1£a% 2-2) 1 IRCF 17,
AT LLGEEE I ahE % (INTOSC E#Ji%. INTRC H
B ), INTOSC JG 4 Sigedii)

2.6.1 INTIO #i{,

A5 FH PN 990 3 2 A oAy I st T L 3 Aol P 5 S A U

WS, B EATEERT V0. HRTE IR R R BT

B

« 7£ INTIO1 £, OSC2 5|4 Fosc/4, T
OSC1 51724 RA7, HITE 74 Akt .

« 78 INTIO2 #F, OSC1 # 4 RA7, OSC2 Y4
RA6, 5 #H T i A Fg i

2.6.2 INTOSC #i A%

HY) I O HE T R A M 2 REE RAE 8.0 MHZ
i) INTOSC % AT =R

INTRC &% 2410 LAEMAL T INTOSC Y. Hi s FniE
BT INTOSC B IFEA—E 21l INTRC 421k,

RZINR

2.6.3 OSCTUNE %74+

P TR s g CAE T AT SRR A v, (HA) R LAAE A
FOs g, X2l OSCTUNE Ffiay (&
28 2-1) SRR 7EFEANR Y Y0 BB P I R i A
Az,

&4 T OSCTUNE #4745, INTOSC 1 INTRC ¥
PFGASAL J B 5 . INTRC I8 A8 8 AN o 1A
(K% 8 *32us =256 us) WIEFHHIAIZE ., INTOSC
Eh4tE 1 ms WERE Folke GEIARILINIE, fCH4r4k
SEPAT . DTG L VIR R A2 T S
OSCTUNE 27 fE#sth# INTSRC #1 PLLEN {7, ‘&A1#
Tl PR 3 o B ) RS T R . MIERR T 31 kHz Al
Ja, Pl INTSRC o738 33 A I 4t () 79 8 4% %
Mo B8 2.7 “WFGH/IEHITER" TS IHATT
TR Hb ]

NSRBI, PLLEN 756 PLL A5 50ies T
PR
26.4 INTOSC £z T i) PLL

PN 4R 5 s FL B AT LGB I A 4x AT es ok AR b —
PR IR 3 8 FIT A 7 A P T A 5 B R PR 2% 1 I b
HfERE, PLL & &l =4 32 MHz A Bhad .

5 HSPLL #AANE, PLL Hdkfd4sidl. #dl67 PLLEN
(OSCTUNE<6>) HiRkffi ks - H T 15,

2 SRR T R 3 P PN TR 9 e A by L T I g e
(FOSC3:FOSCO = 1001 1§ 1000) , "] LAM# I PLL. 3t
Ah, AHEEM AR E  4MHz 5 8MHz
(OSCCON<6:4>=1110r110) i, PLL A& TAE.
RN L, WS2R11 PLL.

PLLEN IR AT 7EAEH] PLL 1 B4R 2 R 4
A% AP HAEATY, Rty 0 9F B

2.6.5 INTOSC #ii%iE

T HKRUE N EBYR s B 5T (INTOSC) 24 8 MHz,
fH 2, WA HE2s 45 VDD F Hs B B (1) B8 T &k 2
B, X s REa S r miE ez, &
LB OSCTUNE ZFA7 43 HI{E AT LA T INTOSC F4i
Ho ALK INTRC BB A5 288 %

WAHT INTOSC I 75 B2 T fif Al e 55 o 1A /5 1 L
KAER LSS F R R 38 2.6.5.1 37 “F] AUSART
HATAME” | 55 2.6.5.2 % “HErtassbiTaME (1) ”
I 2.6.5.3 17 “FHeitaSdiT#ME (2) 7 g T =F
MR, HE AT R A HAR A .
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2.6.5.1 F AUSART 47 M

2 AUSART JFAf//Emitet i, ol 85 b i R il
AR TR AT AT Y o WU RS AR I e
ISR R BT EHEAT Y, ) LAy OSTUNE #f
FEA T I E R BRI B . 5y T, Bl vh A d e
A e & WY I B ORI, BEBEAT A 2, AT BLAG K
OSTUNE 27 f7 i 1 MEL R i N Bl e o

2.6.5.2 e g g T s (1)

DA B R I o T 5 B 2 i R AT LRI
Al REEH BN E I 2% — AN MBI,
M5 —AdH—AEERSEE (o Timer! I8 28 £
A

WA E N AR E Z, H RSP aE S i i
WPEA R W, PR AR, A PSS R R S R
T EL A 58 IR 2R 8 i 2 o 0 SR A P P 0 P A

T 2-1:

RW-0  R/w-0(" u-0

OSCTUNE: &% &A1 7S
R/W-0

I 2 I 2 RO TR, W3R P33R 3% 7 FL BB AT
e, TS AT IR, Wk OSCTUNE 2474 1
o

2.6.5.3 e A dEAT A M (2)

CCP it ny L# F i P 55 4% 3 a% o s B2 L 1 5 5 10
PUSTIEATHY Timer1 (8% Timer3) F1 240 8 B 256 3
f CEl AC HJEHIR) . £ CCPRxH:CCPRxL % ff#%
PRI S AN BRI ] . 245 AN S R
Bei, R AN A e A ek 25 28 — AN A s 1D
B FAMNBFE RS K, Rk ar Pk si ik n)
MR R I 22

I RS ) B SRR B R IR RAR 22, TSR IR
PR % % W 0B AT 1 P TG b HEAT R, T /D
OSTUNE 57728 7 I8 o n S0 45 1 1) Bl - 5345 20 ()
WFAVNMS 2, RIS TR 3 o LS AT I g . TR K
OSTUNE 447 %% P (R AME o

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

INTSRC | PLLEN(™ |

| TuN4

TUN3 TUN2 TUN1 TUNO

bit 7

bit 7

INTSRC: A #lidi 7 4 (IR L $E47

bit 0

1 =3k H 8 MHz INTOSC ¥4 1131.25 kHz #8F 14t (flifg 256 4345
0 = H¥kH INTRC WHE #3131 kHz #84Fi 0

bit 6

PLLEN: INTOSC fffii4iss PLL A ggf (1)

1=} INTOSC ffifigPLL ({¥ 4 MHz ! 8 MHz)

0 =%k PLL
bas

1 DHERL R S IC E P T s HARSS DU, AR, JEHEN 00 PR4IfE BIE

W 2.6.47F “INTOSC R T PLL” .

bit 5
bit 4-0

TUN4:TUNO: A5 47

01111 = Z &R

00001

00000 = i, Jedh SH s (7 7E LR My L

11111

10000 = HAGHIZE

B
R = A AL W = "]’ U = KM, 5240
-n = RSN E 1="%1 0=iF* X = A0
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27 R SIRG AT

ELIRT PIC18 #44F—F:, PIC18F6390/6490/8390/8490
AV SOV RSN s M SR R 8 4 AT b
JEIIDEE. PIC18F6390/6490/8390/8490 S it T /4% H
It AR TSIy, W LU SRR B T AR
s

FEAR b, XLEIRAFERAG 3 Bl bk

o SHOhIRY %

o IEBIRT A

EIRG B OIEIER M IRFE P2 A RC ik,
A b R 2R P R O A R . 0 B B Rl
FOSC3:FOSCO iz Yo iX Lzl i a5 8 O
AFEHT I N BRI A 2H

HBhIRGAS L R OSC1 5k OSC2 5 % 2 f A st
o RIEAE 2 S A AT TR A AR QI Ik L iR AT ]
MRA:T AR,

PIC18F6390/6490/8390/8490 #$1-4 Timer1 ¥ % felE
JAiBh RS e, MR (FEATE M DR #p )
TH S I B AR T RE O 2

KEAEH T, 75 RCO/T10SO/T13CKI A1 RC1/T10S|
Bl [ —A 32.768 kHz [ 4t ik . 5 LP it
P 2% W M 2R A0L, AEREAN T M 2 TR 34 Akl
o

KEE 1.3 35 “Timer1 858”7 D1E41i18 Timer1
g 25 -

B TAEN R A, ARG AR BRI 1T LU N Th
FEAT IR I . INTRC Y5t AT/ S ) LR Bk T B
HEE (Bt WDT b (i S o e ) i ehis

7rK 2-8 iR T PIC18F6390/6490/8390/8490 441k [ K
Bh. T TN E FERNVEAE R, ES IS 23.0
A “CPU HIRFERTIAE” .

K 2-8 PIC18F6390/6490/8390/8490 K} 4HEE
....... PIC18F6X90/8X90
ERGE LP. XT. HS. RC #1 EC
oscz2 X H—1— > . HIEC
%‘ PRI L»D < PLL |_HSPLL. INTOSC/PLL
0oscCt X]‘ RS OSCTUNES6> = " K ‘
i akas i P T10sC | & Ahitt
T1OSO|Z - '\ 1z > x >
. I REIR A
T1081 P —T OSCCON<6:4> it
OSCCON<6:4> 8 MHz CPU
> 111 —n
WﬂLﬁ 4 MHz_ 110 L4 !
s 2MHz | o | IDLEN
HLEE . IMHz | OF R i
oz > 3
8 MHz o= >1100 il
et SMAz j;,; 500 kHz= 011
(INTOSC) | 1z
INTRC s 250kHZ 1510 FOSC3:FOSCO  OSCCON<1:0>
B 125kHz, |00
ke I B
31 kHz (INTRC) W (IR AERD
OSCTUNE<7>
WDT. PWRT. FSCM__
FUBGE A 3l

DS39629B_CN 4 36 71
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2.71 PR e 2 ) 2 A1 2

OSCCON #71eds (F1Ese 2-2) &l eshFEmi A
R B  N 2 B TAR I 2 AN 7T .

RSN kBT SCS1:SCS0 A T 2hili. nT FHY
ARG R4t (i FOSC:FOSCO it B {75 )
RN (Timer1 ¥%#%) RN IR BEE. 95
AN—ANWENNL L JG, e 2 — BUAR K 0 B o 2 46 1)
W, RJG I ehi & S r B e Ay . e AT B A7 SCS
A

AR 7% ve A Ze ik £ 47. IRCF2:IRCFO k8 N k% 2
L R AR o IR BB R m LU INTRC YA |
INTOSC Wif##5i% (8 MHz) B INTOSC )543 i gs = 4=
IR — (31.25 kHz 3] 4 MHz) o W28 4F 1)
Bl EEy PN IR T A AL, AR X A R IR A A A P T
PR vt ST BV AT

Mg T 31 kHz iR (IRCF2:IRCFO = 000)
i, ] DA% A IR s i P S iR 9 B o I R
FH OSCTUNE % #7225 1 [ INTSRC £z (OSCTUNE<7>)
SR FFAATE 1 R INTOSC 1E A B ps, FHei i
fit INTOSC Jr 20 8% 1) 256 340t i, A 12 I i iy o
31.25 kHz Il eE 5 . ¥ INTSRC {5 £ %4 INTRC
WEFRAE K 31 kHz) A b

DU I P BEE 4 v Y L EORS A1) INTOSC A 2 B
B, TR DA A A e bl I8 AT A B ThkE . TEie
INTSRC ¥ & W], INTRC & EAE N E T 1M 5E N #af1
PR AR Nk VS A0 3 2 ISR A P e e o

OSTS. IOFS Al TIRUN {745 H 24 a2 (L a4 i ah i) j&
WE— AN s . OSTS A7 & 1 RWIR ALk e 2
B H. 32 i BhrE B IR A D S8R . IOFS {7
B 1R ER Y A i CURR e HEAE RC It T
fEgs 4T, TIRUN £i7 (T1ICON<6>) & 1 1] Timer1
P35 % L AR 5 B I s o T AR LSRR b . ETHFERT 2R
AT, TR 3 MR RE a8 1. X
Lo A 1, WK AR AR 2 INTRC, A
P35 2 v IR 41 L v AR A .

IDLEN 74t 52 23T SLEEP $5 4 I 321 2 ik AR AR
A S FA 2 AR

3.0 “TNFEEEM” Eirgihihie T OSCCON
P AT AR RN I A8

VE 1. ERFAHBIN R, WIERE Timert 53
OO Timerl  ¥EHIZAALRP R
T10SCEN {7 (T1CON<3>) & 1, H DL
ffife Timerl R¥4s. WRAALRE Timer1
P, WIZEHAT SLEEP 54 301 1a) 2k Bl
By gl P AT ] 2 G T 2 A S o

2. ANFETimer 4R asfa e TA/EZ G 4T
SLEEP#54>, 5 I24 Timer1 3% At 3k it
AIRES R AR K LER

272 P35 o e ¥

PIC18F6390/6490/8390/8490 #&{t4aL2 T By ik-7E 1) #k
IPBRR I A A Bl “ B R, ARV B, R
U BI oA TR A 25T IR A0 B R TH A R
PRI A B 300 L e bt ) = 38 DA R R A . e A X
BT I B AR

3 3427 “BEATHEEIA” EAHE T I B .
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A 2-2:

bit 7

bit 6-4

bit 3

bit 2

bit 1-0

OSCCON: #R¥Z#H&EHIFHAE

R/W-0 R/W-1 R/W-0 R/W-0 R(M R-0 R/W-0 R/W-0

IDLEN | IRCF2 | IRCF1 | IRCFO | OsTs | IOFs | scs1 | scso
bit 7 bit 0
IDLEN: 75 R{fFREAL
1 = 4T SLEEP 54 Ja ge -3k N\ 25 R
0 = AT SLEEP 54 )5 sy 3 AR A 3
IRCF2:IRCFO: PRy a8k A7
111 =8 MHz (i1 INTOSC B EhN4)
110 = 4 MHz
101 =2 MHz
100 =1 MHz ®
011 = 500 kHz
010 =250 kHz
001 =125kHz
000 =31kHz Ck[H INTOSC/256 i Bk H INTRC@)
OSTS: ¥ s4iedi @bk Ay (1)
1 = PR AR e N2 ENT E 8501 TIRG & IEAEEAT
0 = R AR E I 8L I IEAEBE T, TIRG A AR st
IOFS: INTOSC #i%fa e fr
1 = INTOSC #i% L fasE
0 =INTOSC i fAfe
SCS1:SCS0: AL N 4hikHRpr
Ix = PR % i
01 = Timer1 ¥Ri% 5
00 = EkPns

w1 BT IESO Mt & A PR A

2: 4R INTSRC f7 (OSCTUNE<7>) %4, 5
% 2.6.37 “OSCTUNE ZHiEs”,
3: AT INTOSC BRI S AR

[Laba P
R = A7 W =[5y U =RKH4, 880
-n = FHEEANPIE 1 =81 0 =% X = K4

DS39629B_CN 4 38 17T
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2.8 ZhREE AT BRIR KR

Lk E T PRILIDLE #i:Uh, Rk aadksz
1710 AN e 31 BT A At i o RE A B AR,
OSC1 SIIRG e 42k 1. OSC1 51 (LUK HidR
D E) OSC2 5D ¥ 1E bR
A B R (SEC_RUNARISEC_IDLE) , Timer1
e a A A B AE I SR A . R TREL, Timer1 IR 5%
WA LS AT T A DA HR A  Timer1 8% Timer3
Pft o,

TEN IR 2345 F (RC_RUN #I RC_IDLE), N
TRV o e e AN B I . TG A A WO A T G A
R, 31 kHz 19 INTRC %ir Hi 35 7] # B HH ke i
HAT A RE R SRR 2 B BRI ShRE S (niF TR SEZ
F R WDT. b5 A 4 iAo 00 2 00U 3 3h 04 8., 3
Z L5 23.27 “EI IfIENE (WDT) ” 2155 23.4 75
“ AR B ARRER 7 ) . 8 MHz [ INTOSC #y i mf LA
AT SR Bh, o3 tn oG il g o s as AT
AT RS ER B, WRE B H INTRC i $2 4t A
gh, W£32% 1 INTOSC #Hitd .

SR T RHRAE S, BT R AR S k. Rl
IRIRA DI T BT WA B IF 8 H i, IR X R sk
TR /INI AR IR FE (AR D)

PEARNRI A REAT AT 1 T RE AR 48 i AR IR i f H 3 3
#E. FICEF WDT T4E, FHZALHE INTRC, Timer1 3%
PN] DA Sk Ay S i I AR AR I A . AT S A I s
(K FHAB T AERRAFt nT LT 48 (R, SSP M Zh #8411 INTn
SIRAE) . B35 26.27F “DC 45t e AL R
HR A TR RE B I B T RE O A

2.9 L HFER

AN B I A ] L s AR, XRE R 2 BN T TS 75 4
RN, IR A IR R R e GO
R ) MLBhEE e TEZ rastE R AR, W
TWHEZH X LHIERER, ESIE 4557 “BHFE
BN EN S ERIEIRE2E (PWRT) , 75 LA
‘Bt T EE MR (€ 26-10 S%33) .
1435 % PWRTEN B & A7 il RS
BUAEN R RGRIEIRER S (OST), HTEMR
PARCE S A R EFE B ADRE (LP. XT Al HS B
X)) . OSTilidit#k 1024 MR F WG RVFRT 24
AR U

L%k F HSPLL JE 3 astbialit, SR AE HS i N
OSTHEIR Y J5 S AMFEHE2 msiE RS, XRERf# PLL
BSE B NI B

POR 2 J54H —> Tcsp [HIBIMIEIR (£ 26-10 F IS4
38) , {EIEIRIAMIFSHIRS APATIR A MMES . JLIEIR %
B HABSGER 2 )5 . /54 EC. RC ZX INTIO #i 2 — 1
ERBIERT, XA A EME— IR .

* 2.3 AR T OSC1 fil 0SC2 5IMKPRE
W e 0SC15|| 0SC2 3|

RC, INTIO1 A, SHMBEFE B T QbR (IR /4 )
RCIO, INTIO2 B, BHMB R b A e fic & 4 PORTA %5 6 {or

ECIO 225, BN R il &l PORTA [ 6 7

EC oSt AN K A TR AT (N /4 D
LP. XT I HS S RAR A, AT R RERRAR A, AT # i HoF

H: T HAKHRAT MCLR EA51EMEBI, HESWE 403 “BA” FHK 4-2.

© 2005 Microchip Technology Inc.

DS39629B_CN & 39 T



PIC18F6390/6490/8390/8490

v
Y+ .
:

DS39629B_CN i 40 7T %}Jﬁ%‘j © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

3.0 IFEEEHEKX

PIC18F6390/6490/8390/8490 s - i IL 42 fl Ll T4
B, LU AT SIAC R ke TR gt
TR, AN (B, it
) i ke

e et P

o RIRHEY

- ALY

- BTN

BB 5 ST N S RO BB G, A7
IS 7 S IOEIE 1% S T LA
SRR CERPRRE, A e INTOSC 3]
%) PRIER s R A M b
SR LA LA SRR e, b — A
SO PIC18 25U BRI B VIR, %00 ALV
il Timert i B 1UB AR 8. T SR RIS
HEPTAT PICMicro® B AL IRIREEL, T 40 10
P R

3.1 GEEIFEEEN

PRI BB Z g i 5 CPU R it 4t LA
SORAEATAIS B, IDLEN A7 45612 15 4 CPU $ ity
B, 1M SC1:SCSO LI FEm i & 3-1 B 45 T %A
BEAN RAZ B I BIER 52 S A A e

3.1.1 A

SCS1:SCSO0 A fu V7L L ke B 2 1) = AN bl v E
1TikHe. EATR:

« EI, fH FOSC3:FOSCO Ml & A& X

o W (Timert #R3%8%)

o WEBIRG BB HT RC HRD

3.1.2 HENDFEE B

o LA S 354, OSCCON & 1728 vl 3k N D FE & FLIS 4T 158
3, BN Fh TR A AR D) e B 5 — B Th R A B
. SCS1:SCSO i 45 i - 58 A8 B AT 2k
AR, O AT 4 S 8T B B — AN i A
B (R B EAEIEAT) o T e S5
WP IER . 8 3.4.3 9 “HHBERIRSER” &
HEsE At e X s .,

AT SLEEPHE 4 AT LAk & 1 N T FE S B4 IR 3 A I
W R S BRIE AR T IDLEN IRZS A7 #e 52
T DR B S AN B BRI B T WA, AR E
R 2R A 2R OR ) e ) A R T I A AT
SLEEPHR 4 2 il B (4R 5 i 5 #4755 58 e IDLENAY 7] 5¢
PR e, R O IERBCE T IDLEN £, g
JURIAT SLEEP #54 vl s BB U138 o

# 3-1: ThFEE B
OSCCON i TR BB
EEN IDLEN() |SCS1:SCS0 ] AR A
<7> <1:0> cPU s
NI 0 N/A KK KA To—— BT A I 2R Ik
PRI_RUN N/A 00 SR | hIERMgE | EIE—DLP, XT, HS, HSPLL, RC, EC,
WHES | MEMES | INTRC).
X TEH AT RRATE
SEC_RUN N/A 01 AR | AR | I B ——Timer1 $ik% 2%
WAbES | eSS
RC_RUN N/A 1x HARAE | CHIERGE | AR Ak )
WAErES | eSS
PRI_IDLE 1 00 K JpHARAE | M gb——oLP. XT. HS. HSPLL. RC f1EC
H
SEC_IDLE 1 01 K ARG | B p——Timer1 4% 7%
I
RC_IDLE 1 1x KK AR | PR p i )
I B 5
¥  1: IDLEN RWUETEHAT SLEEP 54 I 1.
2: 1% INTOSC #1 INTOSC 543 #igs, LM INTRC .
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3.1.3 IRl 3 AR S 4571
/B2 LT 20 7 8 0 D 2 LR g
F A L3015 e 0 = AR B S
BB B RE 1.

R = P THE 0 SR g B R s . A

+ OSTS (OSCCON<3>)

* IOFS (OSCCON<2>)

« T1RUN (T1CON<6>)

— kUL, AN E SRR B, X =AM
HEMIisH 1. H{ OSTS & 1, FWHH w4k
PSR BP . 24 IOFS {78 1 i, FIHH INTOSC i
HER At 8 MHz (i 21 3 40i8s , 92bs b b 2 Aas 9K 5h
PR A, 24 TIRUN {78 1 0, R Timer1 8% %
PRAE AP, WX B B AR E 1, R4 H
INTRC HJEpJs A 2t M55, ZL4 INTOSC I
AR AE -

IR T FOSC3:FOSCONE & v K Py s i 7 F i e o =
mH4fYE, JW{E PRI_RUN = PRI_IDLE fiz(+, OSTS
1 IOFS frnfelrAlint & 1, X RN ERE (INTOSC %
O IEFE AR E ) 8 MHz B HY . BN T AR S 24 ] 69
F— RC DB A 5 % OSTS fi7.

1: e IRCF A7 N AiZ4 /AN o dn 5
VDD HiJE/NT 3V, A LLEFE LK VDD H
JE BT RE S35 1A A ok 5 O vy R o 3B I
VDD/Fosc Miias P EESMHEIT AN IE R .

2: 4T SLEEPR A A —E o E TR
MR B R E AR S, Ikt
ANARIRAR A Bl Fh 2 AR, AR A s
FH1 IDLEN 47 F 8 i 2R .

3.1.4 2 PRI iy 4

1 Fi SLEEP 4541 F thae & b o U, e 18 4

PATIR—Z i IDLEN A7 3 B 5 « WERBAT T 7 —4%

SLEEP 54, #ERAEX 3N d IDLEN f7F5 2 zh

FEE R, a0 IDLEN A C8E B, 24Kt N\ i3 i
T E R T TR AR

s
*

3.2  BiTHR
LEEATREA R, RIS B I e S T . XIS
TR B X T e T IR B AN

3.2.1 PRI_RUN #i=,

PRI_RUN A0 B LA IE W A Th AT, Bk
{FRE T XA B, % 38 5 07 5 1 BR AR X
GPERSIE LS 23.3 F “XEBEB” ) o AU,
OSTS fiE 1. WPy &R s 9 L8, IOFS fif
WATAEE 1 (W 2.74 % “RHEBIHITER) .

322 SEC_RUN #{,

SEC_RUN #izt 5 HAth PIC18 #4144y « e shi7) 457
ThRe 2. EHER T, CPU AN Timert $i v 48
PR IR . 3X ARV P LEAR FE RS B I B A Ol T
Al RAFEAR I DI AE

JELK SCS1:SCSO0 7&K 01 HEA SEC_RUN #i3,
PEOEI s ) B3] Timert 3% 88 (LB 3-1), T3k
s o<i, TIRUN {7 (T1CON<6>) #& 1 3 H
PSTS i #fiE %

H: Timer1 #z3% %2 i% A HE N SEC_RUN #55X
ZHIFBAIEIT T« WRFESCS1:SCS0f
W8k 01 IF TIOSCEN f & A& 1, #iA
£33N SEC_RUN #:X. w15 Timer1 $=%
OIS, (HBAFHIBIT, ShRI
Bt 25 SR B Z IR G AL R . AR X TR
BLR, ARG SIS T IRA TR E, W hE

Fa s O RS Ui

£ SEC_RUN B3 PRI_RUN AU, S Al
CPU 4k4:AHH Timer1 YR a8VE I B,  H 3 w4
BB BN UG, e )R el O
K 3-2) . Hiepdiese lE, TIRUNAZHEE 2, OSTS
PEHEE 1 I H i B AR AL AR A X PP EAN 2 5
Wi IDLEN F1 SCS £z, Timer1 #&i% 424k 5247 .
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& 3-1: HBEA SEC_RUN R 5% i 5
arjazasfaslar - - - - - e oo e o=l a2|aslasiallalasl
T108I WA / j : : : ; | |
el e delnle
opy /—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\
e I PC+2 D ( PG
& 3-2: M SEC_RUN #7143 PRI_RUN R 1 #itF  (HSPLL)

S N A AT IS U - = Q2|Q3|Q4| Q1] Q2| Q3
mos 1\ A S =
ose1 e WA, L/ LML

(1) ' 1)
! <—TOS:T _>.<_TPLL(_)>:

PLL It

vt : ' ! . s !
, . ' X X . 4 L
I e W Wl L S ATV AV
CPU Il ) : | s : /_\_/_\_/—\_./_\_/—\_./—\_./—\_
s ! / : i : SRS S
i I | X ! : : ./_\—'/_\—/—\—‘/_\—:/—\—'/—\—:/—\—
T e — I ' \
H”E%‘% X PC . Y PC+2 X__PC+4
SCS1:SCSO0 {714 OSTS {7 1

W 1: TosT = 1024 Tosc: TPLL = 2ms (K& o IXSBp ) (1] s AT F B LL 1 2 ) o

i
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3.23 RC_RUN #i={ W IRCF {71 INTSRC {7344 i ZK 4% 11 INTOSC 4
" I H 9 H IOFS (K fRFFE R . TEI A AT T AT i £
RC_RUN #ir,  pyiidiess ik 8 INTOSC &2 4% . - e A
YEJ7 CPU RSN BT, ILS LB, 75 AT ORIOEERTIR. il INTRC PRGOS FH .
INTRC I B, SRR AEARS AT ) I A7 38 AT 45 U2 IRCF A7 A4 2R (AT A BE INTOSC i
AP A DIFERISA TR, B 0 2 I R H), 3 INTSRC ## 1, 7E INTOSC #hiiae /s
FORA i BCE A2 — A B I B R IOFS ¥ 1. E—A> TioBsT [MF2 )5, INTOSC
BTSRRI R P BHRS FL% (INTIO 5% INTIO2) , 75 MBI T RE, JLI S5O PR BT
ARESHATIIE,  PRI_RUN Fll RC_RUN X P Ffi 5 < il WL 0 IRCF b AN, s fiss SCS1 2
AR ERAEFANGEH RC_RUN BRI 2 & A 81 ) B INTSRC 2% 1 31 H INTOSC Chikslfas, 4
Pl A ZEIR o Rk, Gn S 3 Il oA B i e, gt IOFS R FFE 1IR3

WAL ] RC_RUN #3t., 7EM RC_RUN #4058 PRI_RUN #UI, 78 E

JERLK; SCS1 ALH 1 LA AJRALAL, AR 2 Bl TR SRS I, S0 K RS AT INTOSC 52 284
W, AP SRR TSCK SCSO R, MM E #1125 Sy B . 20 I B i USR] 3 B
PE. 4Bk D) ] INTOSC SHTE (I 3-3), LI 3-4) o URBISERSG, 1OFS filib%,
AR B OC I IE H OSTS RLuil . 76 (T i OSTS Rk 1 I FL 1 B IR BIR gL (R . i) e
B0 IRCF 317 L 7 BV B8 A el 450 IDLEN Al SCS . Wi ASifE T WDT sk il

PRSI, INTRC IAAELEIZ 1T -
B {E0UBE IRCF AL R, MR PR ITEEL CINARELE

VDD HL /T 3V, B DLEFE LUK VDD &
JIT B8 32 HF 1A B b T R B g R . 3 I

VDD/Fosc Mitiss S B AHEAT A IEH
& 3-3: 3| RC H Mt F
atl@2la3laslQl- ;- - s o> @2 laslasl |l @2l a3l
INTRC S\ ' ) I j I I / I
0sC1 S S S—
cPU VY e e NV e NS e NS e VN Ven
I'ITJ“'fEP i T T 0 [ ] i ' 1 1
Egl%% PC X I PC+2 ) I I X PC+4
&l 3-4. M RC_RUN #i=#71#:3] PRI_RUN i g5
CooQt | Q@ | Q3 Q4 . oat ... - = 02|Q3|Q4] Q1| Q2| Q3
INTOSC ' T\
S
0SC1
PLL 4
vt
CPU I
hh ik
i Ah
TRy
i ; i
SCS1:5CS0 fir s OSTS fif 1

¥ 1: TosT = 1024 Tosc; TPLL = 2ms (K1) o XU a] a) 7 % AT 42 8 LL ] 22761

lilg
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3.3 RIERER 3.4 FHER

PIC18F6390/6490/8390/8490 #5141 Th #E & FHAK MR AFE 75 AR S SOV AE A e 4 8 AR ) IS A I B ) O P o

R T HoAth PICmicro g A4-H 4t i 4% SR IR AR XA 7] WL CPU. IEFeFr e s N air il itk — 20 B

HEZ IDLEN £7 (BRI ERACIRAD FF3UT ke,

(RE 3-5) FFRPH NN HRRSAEE. BEF i1 ) SCS1:SCSO RLIH R BRI B, T

AR AR 20 N R IRASE A F5 I B P e . 32 Ry i CPU %A 4. IEMEIRSMAZ . 5 IDLEN

Frpl— B AR AN T B 2 T Rk Re T B 1 AT SLEEP 540 LU, & s T B zC e 1)

WDT, INTRC Hﬁ’éﬂlﬂ%ﬂ%éﬁé@:y’h WHRAERE T Timer1 i B AH WV 1A PR

Belidh, Timer! tifgARSLIEAT. WA T WDT, INTRC I RREHFAREE T AF. f At

ILERIRAE 2P A 2B e B A ) GRS TR W, B ALk Bt T Timer1 #1635 %%, Timer1 ¥ 4k4Li21T .,

WDT IR, 73 N AhE & 4F 2 i 2844 54T I b CPU %A HATIES, 20k RALWMRL . WDT #8

LI 36) , o 08 e 7 0 sl i e s o

Pl LN R L PR (5 23.0 (ESUHER LT RIS AT Tesp [k (4 26-10

17 CCPU MORTRINGE” ) - CLXIRRILE, i En 92K 38) . % CPU JFRHTIIII, il 5

@W%f}@%&#ﬂﬂ‘@*ﬂﬂ‘; OSTS fi ¥ 8 1. XMMEEAL Y A R AR R B, 00, M RC_IDLE

"1 IDLEN A1 SCS fir. SRR, 4545 1 3 AR % HL S CPU. RSN ety
¢ (B RC_RUN A% o X R EEAS 520 IDLEN Al
SCS fir.

AL FAT A 2 A AR IR R i, WDT i 2 &
L WDT mefi JF2E A\ 241 th SCS1:SCS0 745 & 1isAT
B

A 3-5: HENPRIRAR I I e 6t

el er ek T e e R T e e I S B R
0SC1 /L

CPU_m\
I T
e Vet
I 4ot K

e/

" PC_ pc+2

Yy

A& 3-6: MR AR ER (I Pt (HSPLL)

C Qe = Q2,Q3,Q4,Q1,Q2,Q3;Q4 ;Q1,Q2,Q3;04,Q1,Q2; Q3; Q4;

0OScC1

! 1
PLL fi} 4 ~—Tost—= 7o)
i

CPU I

e

iy : 5C Y

R PC+2 b PC+4 X PC+6 )

A A
N g OSTS % 1
¥ 1: TosT = 1024 TosC; TPLL = 2ms CKZ) . IXSLI 7] 7] b7 B AT 128 Lu il 216l .

i
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3.41 PRI_IDLE #i3{

E = MMEIhRE S N, R AN S8 E R 8
Wl TR BREATE <G 7 oliE N ARG o i
e, 3 IR T A tof e ) S SRR A v F 7 T DA s B
THRE TR AL B A IS AT I P BORS A I I B

nJ L@ K IDLEN A7°% 1 373047 SLEEP $54 LLSZELM
PRI_RUN #Ui# A PRI_IDLE B, i Faeqhar 55—
P TR, TTLLSE IDLEN {78 1, ARJ5EEZE SCS
7 AT SLEEP. HLSK CPU Tkk 1k, (HAMAT T4k
221 H] HFOSC3:FOSCOME & A 35 5 i T I8 o FLR
HEmAME S, OSTS fifRiFEs, (WE 3-7) .

&l 3-7: HEA PRI_IDLE #R 5 He 7

MR EERAEIN, B RRECACPU RN B, A
W AR R T IT 4R 2 18] 5 2> Tesp [a] i i 4E
B SIEB AL CPU s AT 15 FIHE 5 o FEMNE 2
Jri, OSTS ALREFE 1IRZS. XA 2> 520 IDLEN
HMISCs i (WLl 3-8) .

Q| @ | @ | Qo4 | a1

st /SN NSNS

CPU 14 :/_\_/_\_:/_\_:/—\ :

o B AN A U A W WY A W A VA W A W A N A WA
I Ap ! X ! ! /

B Y PC X PC+2
&l 3-8: M PR e B\ IS AT B ) e e i
! Q1 - - s s =| Q2 | Q3 | Q4
osct 1\ / \ / \ \ / \ / L \
CPU I o \ { \ / \ / \
o /—\ / \ / \ \ / \ / \ / \
iy e
N B A
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342  SEC_IDLE i

7 SEC_IDLE #iXth, CPU #iZk b, (HANZ4kL
Timer1 e asVE NI erds. ] LLEK IDLEN {7 & 1
HHAT SLEEP $54 M SEC_RUN i HEA BRI .
FBAFAF 5 — Pz AT, B0k IDLEN f78 1, 48
J5¥ SCS1:SCS0 &EH “01” 4T SLEEP. 4inf4i
VEPI#E) Timer1 Iz asit, TG a8, OSTS {7
W5 %9 H TIRUN A7 & 1,

B AT A AN, AN RS Timer 3R % 254 A IR
o MR R A S 4t —> Tesp I e G, CPU JF
WEPHAT AL IEAE T Timer1 4R35 284E 4 o g, 3 Fd
M AN 25409 IDLEN 1 SCS 7. Timer1 k% #s4k 4z
7 (LH 3-8) .

vE: Timer1 ¥ #s NV iZAERE N SEC_RUN #H
Z B ELIEAT T . R IAT SLEEP $54
i TIOSCEN %A & 1, mis ZH% SLEEP
Fe 4 I A2 i N SEC_IDLE #ExX . 5 qd
fET Timer1 #5528, H'EWARIBIT, bk
I ok 2 SR IR B 2% YR es e Pk . fEIXFh
ST, YIRS ST IRA R E, o

AES T EULIETIRHIEE R o

343  RC_IDLE #ixt

RC_IDLE #i:02% 1 CPU, {HAR4ke: il INTOSC &
FHES B0 HL S g AP BEER A Bl . 1Z2 M R i AR S
PRI 1R %o ThAEREAT #5180

AT LI K IDLEN A 1 343047 SLEEP#E 4 \RC_RUN
PR . WER B AT 55— RS ATat, mr L
S IDLEN {78 1, SRJEFRK SCS1 fiE 1 IFHUT
SLEEP. H4k SCSO HE & i Bk 20, (A4 BORK G
T, AR UESAE A WA AT SLEEP f54 2
HI &5 IRCF £ 7] LA INTOSC 45 F 2% ks 5 5 i 14
IHERAR . YN 3 3 INTOSC H 2SI, TR %
B SePH, OSTS M % .

W IRCF A7 B8 AT IEZAE, 504 INTSRC A4
B o1, AR INTOSC #it. #E— TioBsT [0)kH
(% 26-10 FIZ% 39) 2 J5 INTOSC #hi i T2
&, M) IOFS A& 1. A 3L Ik 4k s2ia 17 1 3
INTOSC i #hjsia THue. WRZHM IRCF A—A3E
THMEIEFEPAT SLEEP #5421 INTSRC L& 1, JF
H 417 INTOSC YR O & F 58, IOFS A RFFE 1R
R IRCF FIINTSRC AL &6 %, A EEINTOSC
Hr, IOFS R RFRE SR, LIRS M
B AT R 7R

Y R A A AN, APk INTOSC 53 H 28 45 h int
PR, £EMeR At 5 Y Tesp R 5, CPU AT
AREG I INTOSC K FHASAE 2y i Bl o X PP A2
S0 IDLEN F1 SCS 7. fnififlife T WDT st
IS EE,  INTRC UK 4k 821847 .
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3.5 BHZTRAKRIRER

H . A7 e WDT B I fih e AR IRASE 3 A A 25 R
BEAAHE o AHTRE 18 AT AE A B GIR H A fik e 77
o FERERPDIFEAT BB R BATE A TS R Bt 3%
SGEH] (USE 3.2 “BBfTE” BIE 3477 “=
W) .

3.5.1 Ao AR H

AT A £ P BT 050 T 5 R 1 I PR AR o A R AR X
B BE AT, SRR BL Th RE, 0 00 L A KA
INTCON Ik PIE 75 {745 Hoks A s iy (i Re A & 1 kAR
R . AN TR W R AL E 1, iR R
S A T A2 PR B AR AR A 2R R, iR GIE/GIEH
£ (INTCON<7>) & 1, )Pt otk g4b
PATARL . BRI 7T (LEE 8.0 5 “H
w?” ) R

Ml 2 )G T BN E R Tesp [RIFRISEIR, 2etF
A 4B KR FN 25 AR 3 . CPU 75 B A 3R SR vE 25 04T
A . FELEIR 5 28 — AN eh 5 3 B T I THE 4

3.5.2 Wik WDT T iE H

WDT FE IS AR R I 2 A I 25 2E BT Ak B A [) THAG 7 BRAS
KEHATA I A .

R B ALEPATARY T 2 IR A AR D
FEIE S EOAT RS HAGER Y (L 3.2 37 “IBfTHE
A” FFE 3.3 F “KRIRER”D . RS EAERITA
i (A BATEED , Bk SEWDT Z47 (LS 23.2
I O“EITERSE (WDT)”),

PAT SLEEP 5 CLRVDT 54 M TIERE I I Bhdsi 2 2k
CInFAFRE T Wby WA as) DL R 2 1 85
W EBHRY WL, 155 OSCCON % 1£#% 11 IRCF {7,
Yok % WDT & i 285 40 408 .

3.5.3 A IR

M, AFE ARG AR E N (OST) fREFAESAL
WA, HE LW Pids. Fr g5, OSTS fi'd 1
BT URPATAC S o G SR DAPA e 35 QLA DR F) I
JE, W IOFS {48 1.

MIALARS I BT A6 AT AR SYI8) F4 G 1 IR [l i et
T (TRt LA K Gt SR R A i i e, G AT
Pifieiz ds SRR PUE . R 3-2 IR HIEIRI B

A DAE I Bl g 2 AT A6 AT AN . i SRAERE T X0
AE) L 23.3 % “XUERBN” ) skibs i i e
s CLZE 23.4 77 “HERRIPISHLAS ") , S aT
DAAETR % AU 0 R T a6 AT ARG oy Y s
HUKENTK) INTOSC &I #s ATy AR AT IO I Bt e AT
ARREINT S o Py Al dhe 5 HRL B AR AR I Pl T 80 P gt 2
S AE N BT E N DR B, B R O AT
iNEaiN

3.5.4 TEHRA P a i AR LB IR (1 Ol IR HY
BT FE R RS CE H 5e AR TR OST JEiR. fHLL
TG TE:

o EWFAPYRAE IR PRI_IDLE #E20A!

o FEINAMEAE LP. XT. HS 8t HSPLL H[{{F &
— R,
EXLEEHT, EREEA T BRI IRIER, K
T ELALEIET (PRLIDLE) , B B AR A TEIRY
EIEAIR (RC. EC ATINTIO #Zasti) . {HE,
2B E HARBR AN 25 RS 0, AR M B S 2 S5 AR T
ANl %2 /) Tesp [ FE I EIR, DAMELLE CPU HE& {7
ATARIG  EFE IR 5 () 55— AN I ) 300 5058 T 46 AT 45
A

o
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#* 3-2: T A7 AR BRAS SR ER  RAR e BR )38 HH FEIR. (RE B B 43 28)
MR EE 2 BT WREE 2 J5 EHIER BRI
AR AR (OSCCON)
LP, XT, HS
OSTS
LI HSPLL Tosp@
(PRI_IDLE #i5{) EC, RC, INTRC( —
INTOSC®) IOFS
LP, XT, HS TosT4)
@ OSTS
. 0 HSPLL TOST + t
T10SC 2 INTRC EC, RC, INTRC( Tcspl@ -
INTOSC® TiossT!®) IOFS
LP, XT, HS TosT{®
@ OSTS
3 HSPLL TOST + t,,
INTOSC! 1 >
EC, RC, INTRC() Tcspt?) -
INTOSC® X IOFS
LP, XT, HS TosT®)
@ OSTS
& HSPLL TOST + t,¢
CARHRAE D EC, RC, INTRC( Tcspt@ -
INTOSC®@ TiossT!® IOFS

B 1 XFELER AR 31 kHz INTRC I8R5
2: YN A B I AR TR 22 Tesp  (S40 38) JEIR, %R ST pr i I HAh IR I 47 (L

#3479 “FTRER) .
3: 45 INTOSC 8 MHz W &5 5 73 4 g = Az AR

4: TosT RIEHAEIREINZIFERINE (B%032) ot & PLL BUE I E NS EER N (B8 F12)

Ja B WA TPLL,

5: 7F TIOoBST (Z%( 39) TR INTOSC fasE il fir, fCrggksdhiiT,
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4.0 HiI

PIC18F6390/6490/8390/8490 #3445 LA F JLAMAIFI &
772
a) FMEf; (Power-on Reset, POR)
b) IEH TARRE NI MCLR &A%
c) UEE BB T MCLR &4,
d)y HIVENE (WDT) 7 (BUTHERF

AT
e) YRR EELr (Brown-out Reset, BOR)
f) RESET 84
g) MEMEEAT
h) ik FHi AL
AT Kiti6 H MCLR. POR #i1 BOR A E 7, I
Jo & Bl 48 s W AR s AT HERR AL F K A
% 5.1.2.4 7 “HWRBHHTEEL” hitie. WDT =ZA7
WA 23.2°% “HI e (WDT) ” Fifig.
4-1 WoRT A LS H ) TR A ARE ]

4.1 RCON #7728

il RCON %788 (%fEad 4-1) IRERSSMEE L At
G RREE 5 MRWEG A RETEENE S
o ERZHEN T, R HARIXLNE 1, W
Az e KN AR el E S Kb &N
FPIRAS, BCEE—E, A ARSI AR IR A M A
KM, 4.6 7 “HERABTALRE” X ILHTT
TR

RCON 25 f7 2% tH il H T 8 & v WAk 2 2 i 2 4 4or
(IPEN) A Fx BOR  #EAT B4 il 1 4 il 47
(SBOREN) . 728 8.0 5 “rplli” ifig T kst
%o {E5 443 “RIEREA (BOR) ” it T BOR.

A 41 Fr A B R AL RE I
RESET
e
Bi 153 HEAR | R E AT
FeEt
D@ S AL pr
= )
— MCLRE —
MCLR ()_IDLE
RIRAE 5
WDT
TR

POR Jikt

VDD
) ity &i}ﬂq
VDD
R
BOREN

T osT/PWRT T B
OST 1024 A1

|
| 10 BLBkE B }j) |
0OSC1 | |

| 32 us
|

PWRT  65.5ms
INTRCO L B> 11 it ity |

S
__| chip_reset
R QF—
ff g PWRT
ik OSTR

2: ENfESULE 4-2.

O R AN ALY INTRC I40E, ‘&5 CLKI 51 Ei RC R K.

hig
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T 41: RCON: B #4758
RW-0  R/w-1 U-0 R/W-1 R-1 R-1 R/W-0 R/W-0
| IPEN |sBoReN| — | R TO PD POR | BOR
bit 7 bit 0

bit 7 IPEN: =Wk 56 At R

1 = fEREH W

0 =2 b s (PICT16CXXX A=)
bit 6 SBOREN: BOR #fAfifigfir

#1154 BOREN1:BORENO = 01:

1 =1{{if& BOR

= %%} BOR
{1 BOREN1:BORENO = 00. 10 i 11:
AL E IR 0.

w1 WEPR{ERE T SBOREN £z, HELLREA “17 5 F0h “07.

bitd KAAL: A0
bit4 RI: RESET #5445
1 = KPJT RESET F54 (HAEHMEFE 1)

0 = T T RESET #i5%, SEUEFEA (BIHER AR R ALE h A E 1)

bit3 TO: & 1SR AR &AL
1 =it B, CLRWDT 548k SLEEP 84 & 1,
0 = R4AET WDT M
PD: R bR AT
1 =@t EH ek CLRWDT 545 1
0 =@ 4T SLEEP fR 4T %
bit1 POR: LHIEADIRENL
1 = RKRAEEBEN (HEEHEFE 1D
0 = BRAE LR OUIAE R A S G RS 1)
bit0 BOR: KJEE RN
1 = RERAEREEN (REEHEEE 1D
0 = ERERIERAL (U R AR IEE A G RS 1)

bit2

B
R = nJ A W = 1’5 U = RAML, 5240
-n = FAREAINEE 1=%1 0=iE%

X = A4

TRIEHAL.

W1 @UUERIE] ERE RS, K POR BLE 1, LUEALRIE S LS.
2: 4 BOR % 03 H POR % 1 K ({fsE7E POR 2 5Bl #fE4 POR & 1), alblinci ks

lilg
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42 EHEZF (MCLR) & 4-2: S B S A EE (VoD £

MCLR 51 B4R T JHAM SRR PR B0 SR 10718 45 e
5 AR AT LU A S (555 . PICT8 47 J 5 MCU 4

4 MCLR BEA7EAE A — AN R o, 1% I8 2 A6 Vop VoD
W FEE RISk vt
ATAT N EREATL, BHE WDT 47, AR MCLR 51 D R
URE A R1 o
76 PIC18F6390/6490/8390/8490 4% 1k, T LU MELR
MCLRE Fii % {7 1| MCLR 4y Ao 24%%1- MCLR I i% T c PIC18FXXXX
SR B — ARG . HEE AR, EHSI =
# 9,73 “PORTG. TRISG I LATG Hf3”.

. W As 0% VoD LR I A T AN
43 FHEfM (POR) et —BEAF D ATBYT2E VoD R
HUBE VDD EFFRIEA TR, fE 2 b b AL, o
it A4 VDD I B AL A 1 I 9 TAE OECAN, 2: AEILR <40 kQ, HRILHL R FUILEEATA
AL DR R A D I (e

—_— : % Hill AT fr] :ﬁh l)'l_ 7

0T FUT POR Higls, 4 MOLR 5Bl — -l (Bl 30 R1 2 KGR R
@WEEUJ 1kQ #1110 kQ) iif‘ﬁ?@ VDD, IXHERILLAE L (Electrostatic Discharge, ESD) &
FEAE b AN S R TR IR A RC o, VoD H i % (Electrical Overstress,
N EFEZCIEE (33 D004) . RS EOS) % MCLR/VPP 3| 47K .

U, WS K 4-2,

TR IER TAE (B, GBI RLALRED i, &3 F0
TAESH iy MARNR EEAE) A3 2, LI
RIGIES TAE . WA LR L850, AR F LUk
FRERADRES, BRI TRk,

POR Fiffili POR {7 (RCON<1>) #fizk. 44 k4
POR I, iZA7 FPRA S HE N 05 AR HALK R A7
PRARESUR E . ARMTIEFRAF A RER POR 4724
1. LR A, M JifE POR 2 J5 YA T-3)
MR AZ AL AL 1.

hig
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44 RKEEA (BOR)

PIC18F6390/6490/8390/8490 #}{fi 4 BOR
WL, ERE D AR A R B T RT3 I
BOR i BORV1:BORVO0 /1 BOREN1:BORENO it
BA . SILEIIMBOREE, HATEE 4-11.

BOR [JPR{EH BORV1:BORVO fiv¢'E. wWifflife
BOR (BOREN1:BORENO 4k “00” LASMKATLMI{E) ,
24 VDD I FMILT VBOR (Z:3 D005) 1 [K) i e kT
TBOR (44 35) st g, Wi Vop k% 2| VBOR
LR ISR N TBOR RAIREMIAN S KRN, RAERE
BALUE, A B AARXFRA, H 4 Vop LF-3]VBoR
Pk

mRAlRe T LR IEIR g, We K AE Vop TR T
VBOR Z J&i JF4h TAE, FFAES R AEE N TPWRT (S
B 33) W RFF B AL WRAE b SR g N 281817 i F
o, VDD HEREF| T VBOR LR, 45 A0 B K
BADRE I H e R g I 2 2 Wik . — H
VDD i Js TS VBOR PA L, L HLGEIR 52 B 28K AT —
BUBAN T

BOR #1 MR EN 28 (PWRT) &2 MIlc &, {f
fit BOR 24344 A3 E PWRT.

441 A5 BOR

24 BOREN1:BORENO = 01 I}, Hml L #BApFdife
2% 1 BOR, X nlilid#5#47 SBOREN (RCON<6>)
SER. WIRTITAR, ¥ SBOREN # 1 [ f{ift BOR. &%
SBOREN ¥45:4x%% |- BOR. SBOREN {7 H T /E/E XA
P, HARES R ek 0,

AAT ] BOR A AT Af ] ™ B B 3 3 e bl i IR
LA FCAd W PR, 1 T e 0 ot g A1 R g A R S
BOR fCH . ‘&ik fAVFH il i ydi/b BOR JHFEHTHLVT
FVRAF T aF R EhAE. B8 BOR AYHLFIE AR /D,
HE el REXRDFE NI A L8580 .

VE: Aifi 24 BOR 28 fE#ilN, BOR &ALHL
SEAT H BORVA:BORVO fit &4 & . 1%

EANBE P A B 2

442 ¥l BOR

{6 BOR Ji7, 4%/ BOR ¥, POR #iffirf, BOR {7
AN “07 . UL AT BOR A7 AR AR M
R BOR HHt . T n S U 152 [R] A 25 POR
F1 BOR frikA. B e E KA POR Fff)5, POR
PrgE BN EA R 1. 0% BOR 4 0 [AIH) POR
1, aghal LIKiE O 2 k4T BOR Jiff.

4.4.3 FERHRA 2L R 28 1 BOR

24 BOREN1:BORENO = 10 I}, BOR {44552 fifi {451l
ARSI HAR TR IRE TAE . B 283 AR IR RS
BT, Bhey AZN2E 1 BOR. Y88 bk [B] BT Hfth T4
AR, ¥ EshE R fift BOR.

A A I P 3 7 A A T A 1 [ e AR IR 2
WAL, XA 3 BOR R4 Rk . [RII, 38
i VR I BOR HLif, AT DA KRB R T & sk
¥,

% 4-1: BOR it &
BOR L& SBOREN
(RCON<6>) BOR #:4E
BOREN1 | BORENO HIRZS
0 0 AnlH 251 BOR ;DA% Hic B A B0H dn B A BE A it BOR.
0 1 Al FHEAEEAE BOR ; T 1E#:H1 SBOREN 4.
1 0 AR]H FAEPE{E At BOR 5 FEIET RIS B T AR, AERIRAR R, T 4%
1 1 AnlH FHAEAE{RE BOR ; A ZIUGHAC B A BB e A4 RE2% 1E BOR.
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4.5  BAEEAIEN

PIC18F6390/6490/8390/8490 #$EAL4 T =/ANJHSr (k)
Ao bsEnrgs, AR B R, eI T
AE A TR AE AR HAT 2 A S8 A I B e o Ik 8 5 I 3%
J:

o FEZEREN S (PWRT)

s PRl R R E A 2 (OST)

o PLL 45 ZE i

4.51 HUERER Y (PWRT)

PIC18F6390/6490/8390/8490 %4111 - H %iE iR 5 I %
(PWRT) &A1 fith$ds, A INTRC BEhEAE
DI BN . 1% E N BT AE K4 2048 X 32 us =
65.6 ms [HIIS R AR . PWRT 3006, S/ sg
RN

FEIEIRNHE B T INTRC N4, 3 B TR T
AR, ANERLE TR AR A B
%W, DC % 33.

kG 2 E A7 PWRTEN mJ{f 68 PWRT.

452 R ek e 4 (OST)

£ PWRT ZERT &5 R LUE, miRG sl enitss (OST)
PN 1024 P 28 IR ERT (L OSC1 i) (S
033D, MR SR s R A% R IR A AR e A%
HAELE XT. LP. HS f1 HSPLL #:X K, - HACY R4
R AT B KR 2 R R B IR N, AR 31 OST
SEIL}

453 PLL 852 4t i

M7E PLL B3R HE PLL I, A7 )5 OSSN N5
AR #e s A AR . AF PLLBE 75 24—
ANBRAT ) 7 I AR SRAR i — BUR L PLL 8 E 4R 75 40
R ELENR . PLL BUERER (TPLL) JHH 4 2 ms,
BAEYRG 2R IRIE N J5 KA

454 Jadingingad
AT R AR
1. POR JkiiE2)a, A3 PWRT ZERS  (an Al

AE) o

2. SRJG, OST #iis.

SIEIR I DK B e TR 2 FOBC B R PWRT FPIR A
K 4-3. K 4-4. ] 4-5. ] 4-6F1 4-75% BH]R TA
R H eI e, b b IR e N R A fE, I
BB TAEE HS I 284U . Bl 4-3 3] 4-6 tiFE
FAE XT 8 LP B30 F TR g8 F. % TAFLE RC A3k
TSR A 11 T PWRT R, AR AS B A ZEI .

T ZE W2 i POR ko & 1, IRIE4n S MCLR £+
SEME I ) A ST, BT AT S I AR 45 3. K MCLR H
FHr s JE AR S R TR BAT RS (& 4-5) o X0
MR A2 Z AN FAT TAERT PIC18FXXXX #F2dEw
HHAK.

* 4-2: ARG KER
i A @ AR MRS
[ PWRTEN = 0 PWRTEN = 1 B
HSPLL 66 ms(") + 1024 Tosc + 2 ms®® 1024 Tosc + 2 ms(? 1024 Tosc + 2 ms(?
HS, XT, LP 66 ms(!) + 1024 Tosc 1024 Tosc 1024 Tosc
EC, ECIO 66 ms(1) — _
RC, RCIO 66 ms(1) — _
INTIO1, INTIO2 66 ms(1) — _

¥E  1: 66ms (65.5ms) j& LHHZEIREMZE (PWRT) SEEF A FIFRFRIE .

2: 2 ms J& PLL € Bl RIARFRIN A o

© 2005 Microchip Technology Inc.
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& 4-3: LHFER BT (MCLR #%4:%) Vop, Vop HifE EFHiE < TPWRT)
VDD —/
MCLR ;
P POR E—
| TPWRT :
PWRT AEIH] LTOST-u:
[EEEET5A ‘
B 4-4: EHFER I (MCLR R3E#5 Vop) : 157 1
vbb —m—F—
MCLR -
A POR ; . TR
PWRT I} :<—TOST—>:
OST 4EI
WHSLRL ‘
B 4-5: EEHFERIF (MCLR R3EH5 Vob) : 147 2
VDD —/ :
Wi POR —, I I
: TPWRT.
PWRT 42 :<—TOST—>:
OST iE I |

DS39629B_CN # 56 1t
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& 4-6: 2248 FF-iE (MCLR #%3#:3%) Vop, Vop B _EFHA)E > TPWRT)

5V

VDD ov . v
MCLR I e
W3 POR g '

X TPWRT .
PWRT &I} ! ]
! — '«— TosT
OST %ER !
=R DA |
B 4-7: POR 7E PLL fFBERT HISERT IS 7 (MCLR 3%#%] Vop)
VDD —/
MCLR .
M POR —l
' TPWRT-
PWRT ZE I} < TOST-»
OST Zh [ TPLL—»
PLL ZEHS |
¥R DA |
E: TosT = 1024 AN 4f .

TPLL~2ms (£%), PWRT &N 2EHFT =B

hig
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46 FHEBRMELMRSE

RZUEAFAAZ AL . £ POR INIX L% {734
FPREAE, AL AN EAIPREAZ . T
AR R AT s WA AN 7] 1) A7 R s o O B2 AR

P
Iy o

KEZBEFAFA A2 WDT Mg (¥ 520, 31X &K WDT e
B AL g 6 TE 7 TAEMIKE . ik 4-3 Jiizk, RCON %
8RS fA: R, TO. PD. POR #1 BOR, 7EA

[Fi ) AV 75 T 2 23
TXLR A AL W S P

S B B B

AR AR AL

R A-ARNR T PRI RE AT AT AR O SR . T LUK
KEGARRES A ERAR LS AL F3E%F . WDT &
FELL K WDT M,

% 4-3: RCON F B HKPRBAL. & XA RHIIEIIRES
- RCON F778% STKPTR § %
¥ 263 EFEs e e e —
SBOREN | RI | TO | PD |POR |BOR| STKFUL | STKUNF

HAE AT 0000h 1 1 1 1 0 0 0 0
RESET $54 0000h u®@ 0 u u u u u u
RIES AT 0000h u® 1 1 1 u 0 u u
S PLZ TR R MCLR 5 | 0000h u@ u 1 u u u u u
A

SREE 2 R AT T 1 0000h ul® u | 10 ufu u u
MCLR &/

S THFE B THFE R FHIZ AT 2 0 1) 0000h u®@ u | 0| u | u | u u u
1 WDT #BInt

A TFERAT I A ) MCLR 54 0000h u@ u u u u u u u
HEAR R, (STVREN = 1) 0000h u@ u u u u u 1 u
Hebk FREAA, (STVREN = 1) 0000h u@ u | u | uju]u u 1
bk FRisR (R EEIEHE 0000h u® u | u | ululu u 1
£, STVREN=0)

THREAS B2 IR BRI B iy | PC + 2 u@ u |l oo ulu u u
WDT #1i

SE 3 T A TR A E U PC + 21 u@ u u 0 u u u u

Rl u= A1

w1

M W BE H GIEH B¢ GIEL & 1 1+,

PC At (008h 5 0018h)

2. Y4EAE{ERE BOR IF (BOREN1:BORENO At & {7 = 01 H SBOREN = 1), PORAHIEAMRASRE 1 A1
W, HEAREZ 0.

TR AEARES AL AR
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PIC18F6390/6490/8390/8490

x 4-4. R T EERPIGEHRE
MCLR £41
\ B, WDT £ £ &it WDT
e B i reoT 4 SR
AR S AL

TOSU 6X90 | 8X90 ---0 0000 ---0 0000 ---0 uuuu®
TOSH 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu®®
TOSL 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu®
STKPTR 6X90 | 8X90 uu-0 0000 00-0 0000 uu-u uuuu®
PCLATU 6X90 | 8X90 ---0 0000 ---0 0000 ---u uuuu
PCLATH 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
PCL 6X90 | 8X90 0000 0000 0000 0000 PC + 20
TBLPTRU 6X90 | 8X90 --00 0000 --00 0000 --uu uuuu
TBLPTRH 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TBLPTRL 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TABLAT 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
PRODH 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
PRODL 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
INTCON 6X90 | 8X90 0000 000x 0000 000u uuuu uuuu(®
INTCON2 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu(
INTCON3 6X90 | 8X90 1100 0000 1100 0000 uuuu uuuu
INDFO 6X90 | 8X90 N/A N/A N/A
POSTINCO 6X90 | 8X90 N/A N/A N/A
POSTDECO 6X90 | 8X90 N/A N/A N/A
PREINCO 6X90 | 8X90 N/A N/A N/A
PLUSWO 6X90 | 8X90 N/A N/A N/A
FSROH 6X90 | 8X90 - - .- XXXX ---- uuuu ---- uuuu
FSROL 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
WREG 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
INDF1 6X90 | 8X90 N/A N/A N/A
POSTINC1 6X90 | 8X90 N/A N/A N/A
POSTDECH 6X90 | 8X90 N/A N/A N/A
PREINC1 6X90 | 8X90 N/A N/A N/A
PLUSW1 6X90 | 8X90 N/A N/A N/A

B u=A4, x=RKH, - =RKH G0, q=BEMEHINE.

15 H 0 SRR AT T 4a e 281k

¥ 1: INTCONXx 5 PIRX A7 a8 (1AL A &2 BIsgmy (51 meli) .
2:  CYBR R e H GIEL 5% GIEH £ & 118, PCEAFHi&E (0008h = 0018h) .

3. CUERAFRE R e H GIEL 5% GIEH {746 % 1 1, i PC 33 TOSU. TOSH F1 TOSL [ 4Ai{E.

STKPTR &M A 45 Al - HER T T — AN 9T,

4: HARKMTFWENME, 30K 4-3.

5:  HUEPTIEEIIE Y B 4 58 PORTA. LATA #1 TRISA [ bit 6 F1 bit 7. A4 1X M (7L E % PORTA

U, e A TR g AE N 0,

6: IXLLFAFAAERE POR WG, 7EKk4E BOR IWARFEAAR,

© 2005 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

x 4-4: P FERIAIERRE (8D
MCLR &£z "
. £ Y, WDT &AL Wit WDT
b TR g RS fi SR BT
HerR B AL

FSR1H 6X90 | 8X90 .- - XXXX ---- uuuu ---- uuuu
FSR1L 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
BSR 6X90 | 8X90 ---- 0000 ---- 0000 ---- uuuu
INDF2 6X90 | 8X90 N/A N/A N/A
POSTINC2 6X90 | 8X90 N/A N/A N/A
POSTDEC2 6X90 | 8X90 N/A N/A N/A
PREINC2 6X90 | 8X90 N/A N/A N/A
PLUSW2 6X90 | 8X90 N/A N/A N/A
FSR2H 6X90 | 8X90 .- - - XXXX ---- uuuu ---- uuuu
FSR2L 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
STATUS 6X90 | 8X90 - - - X XXXX ---u uuuu ---u uuuu
TMROH 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TMROL 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
TOCON 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
OSCCON 6X90 | 8X90 0100 g000 0100 00q0 uuuu uuqu
HLVDCON 6X90 | 8X90 0-00 0101 0-00 0101 u-uu uuuu
WDTCON 6X90 | 8X90 | = - o | e o | e u
RCON® 6X90 | 8X90 0g-1 11q0 0g-q qquu ug-u qquu
TMR1H 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
TMR1L 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
T1CON 6X90 | 8X90 0000 0000 uOuu uuuu uuuu uuuu
TMR2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
PR2 6X90 | 8X90 1111 1111 1111 1111 1111 1111
T2CON 6X90 | 8X90 -000 0000 -000 0000 - uuu uuuu
SSPBUF 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
SSPADD 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
SSPSTAT 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
SSPCON1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
SSPCON2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu

3 us= A4, x=RE, - =R GEh0), q=BUEMBLINE.

3% BT R ANIE H THe e 28 1

¥ 1: INTCONx 3 PIRX T AF88 H I — B E M &2 3 m (5 EME) .
2:  HIRER R KR B GIEL of GIEH {7 4% & 1 1, PC3ENFKiAE (0008h % 0018h) .

3:  CUIRERR e R H GIEL 5% GIEH {45 & 1 1, i PC EH TOSU. TOSH 1 TOSL H4AiE .

STKPTR &l H8 AR HERR I N — ANt

4: HARKMHTHSENE, WSk 4-3.

5:  MUEFTIERIIEY B 0 6k PORTA. LATA 1 TRISA [ bit 6 F1 bit 7. # A4 M 7 L & 4 PORTA

U, WA PR AE -5k 0.

6: IXLLFAEIAEKE POR I #EE S, 7EK‘E BOR IH{REEAAR,

DS39629B_CN # 60 1t
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PIC18F6390/6490/8390/8490

x 4-4: P FERIARRE (8D
MCLR &£z "
. £ Y, WDT &AL Wit WDT
b TR g RS fi SR BT
HerR B AL

ADRESH 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
ADRESL 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
ADCONO 6X90 | 8X90 --00 0000 --00 0000 --uu uuuu
ADCON1 6X90 | 8X90 --00 0000 --00 0000 --uu uuuu
ADCON2 6X90 | 8X90 0-00 0000 0-00 0000 u- uu uuuu
CCPR1H 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR1L 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
CCP1CON 6X90 | 8X90 --00 0000 --00 0000 --uu uuuu
CCPR2H 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR2L 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
CCP2CON 6X90 | 8X90 --00 0000 --00 0000 --uu uuuu
CVRCON 6X90 | 8X90 000- 0000 000- 0000 uuu- uuuu
CMCON 6X90 | 8X90 0000 0111 0000 0111 uuuu uuuu
TMR3H 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
TMR3L 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
T3CON 6X90 | 8X90 0000 0000 uuuu uuuu uuuu uuuu
SPBRG1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
RCREG1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TXREG1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TXSTA1 6X90 | 8X90 0000 0010 0000 0010 uuuu uuuu
RCSTA1 6X90 | 8X90 0000 000x 0000 000x uuuu uuuu
IPR3 6X90 | 8X90 -111 ---- -111 ---- -uuu - ---
PIR3 6X90 | 8X90 -000 ---- -000 ---- -uuy ----M
PIE3 6X90 | 8X90 -000 ---- -000 ---- -uuu ----
IPR2 6X90 | 8X90 11-- 1111 11-- 1111 uu- - uuuu
PIR2 6X90 | 8X90 00-- 0000 00-- 0000 uu-- uuuu(®
PIE2 6X90 | 8X90 00-- 0000 00-- 0000 uu-- uuuu
IPR1 6X90 | 8X90 -111 1111 -111 1111 - uuu uuuu
PIR1 6X90 | 8X90 -000 0000 -000 0000 -uuu uuuu™
PIE1 6X90 | 8X90 - 000 0000 - 000 0000 - uuu uuuu
OSCTUNE 6X90 | 8X90 00-0 0000 00-0 0000 uu-u uuuu

B u=ARE, x=RKH, - =KT GEH0, q=BEMBENITTE.
W5 B TC kR R ANIE ] THa B 2
¥ 1: INTCONXx 8¢ PIRx %7 — sk 2 2 25m (5l .
2. YIREME R IR EE H GIEL o GIEH ¢ & 1 1, PC 3K HE (0008h ¢ 0018h) .
3. CUERFEg T e E H GIEL 5% GIEH ¢ & 1 B, H PC 53 TOSU. TOSH F1 TOSL 1 47iE. #
STKPTR &MUk F& I B AR 1K) N — AN BT .
4: BAREKMHTFHENMHE, S IE 4-3.
5: MUEFTERIIEY i ik PORTA. LATA 1 TRISA (] bit 6 F1 bit 7. # AKX i 7 1l & 4 PORTA
U, e A TR AR L N 0,
6: IXLLFAEAAER A POR W #E S, 7EKk4 BOR B RFFAAR,

i
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PIC18F6390/6490/8390/8490

& 4-4: PR AR MR ER AR (82
MCLR &£z "
. £ Y, WDT &AL Wit WDT
b TR g RS fi SR BT
HerR B AL
TRISJ 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISH 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISG 6X90 | 8X90 ---1 1111 ---1 1111 ---u uuuu
TRISF 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISE 6X90 | 8X90 1111 ---- 1111 ---- uuuu ----
TRISD 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISC 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISB 6X90 | 8X90 1111 1111 1111 1111 uuuu uuuu
TRISA®) 6X90 | 8X90 1111 12216 1111 11119 uuuu uuuu®
LATJ 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
LATH 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
LATG 6X90 | 8X90 - - - X XXXX ---Uu uuuu ---Uu uuuu
LATF 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
LATE 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
LATD 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
LATC 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
LATB 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
LATA®) 6X90 | 8X90 xxxx xxxx(5) uuuu uuuu®® uuuu uuuu®®
PORTJ 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
PORTH 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
PORTG 6X90 | 8X90 - - XX XXXX --uu uuuu --uu uuuu
PORTF 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
PORTE 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
PORTD 6X90 | 8X90 XXXX XXXX uuuu uuuu uuuu uuuu
PORTC 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
PORTB 6X90 | 8X90 XXXX  XXXX uuuu uuuu uuuu uuuu
PORTA®) 6X90 | 8X90 xx0x 000009 uuOu 00006) uuuu uuuu®
SPBRGH1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
BAUDCON1 6X90 | 8X90 01-0 0-00 01-0 0-00 uu-u u-uu

Pl u=AE, x=RKE, -=KH R0, q=BEMEHME.
S o s NG TR E 8

w1

INTCONXx 5k PIRX Z /7oy H )k 2 2 3em (5 .

2:  HIRER R KR B GIEL of GIEH {7 4% & 1 1, PC3ENFKiAE (0008h % 0018h) .

3:  CUIRERR e R H GIEL 5% GIEH {45 & 1 1, i PC EH TOSU. TOSH 1 TOSL H4AiE .
STKPTR &l H8 AR HERR I N — ANt

4: HARKMHTHSENE, WSk 4-3.

5:  MUEFTIERIIEY B 0 6k PORTA. LATA 1 TRISA [ bit 6 F1 bit 7. # A4 M 7 L & 4 PORTA
U, WA PR AE -5k 0.

6: IXLLFAEIAEKE POR I #EE S, 7EK‘E BOR IH{REEAAR,

DS39629B_CN # 62 1t
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& 4-4: PR TR RPIERACRTE (4
MCLR &£z "
. £ Y, WDT &AL Wit WDT
b TR g Ao SR BT
HerR B AL

LCDDATA23 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA22 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA21 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA20 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA19 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA18 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA17 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA16 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA15 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA14 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA13 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA12 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATAM 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
SPBRG2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
RCREG2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TXREG2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
TXSTA2 6X90 | 8X90 0000 0010 0000 0010 uuuu uuuu
RCSTA2 6X90 | 8X90 0000 000x 0000 000x uuuu uuuu
LCDDATA10 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA9 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA8 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA7 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATAG6 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA5 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA4 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA3 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA2 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATA1 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu
LCDDATAO 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu

Pl u=AAE, x=RKE, - =KH G0, q=BEMIEHME.
S B o R AN G TR E AT

w1

INTCONXx 5k PIRX Z /2oy H sk 2 2 3 em (5 .
2: s ibdh e R H GIEL 5% GIEH A7 & 1 1+,

PC Al (0008h 1 0018h) .

3:  HEEuh e iE H GIEL 5% GIEH £ & 1 1, B PC %58 TOSU. TOSH 1 TOSL HI4Hi{H. F
STKPTR &Ml H AR A HERE I N — AN G

4:  HARKMT R,

WZNE 4-3.

5:  MHEPTIERIRY BB A PORTA. LATA FI TRISA 1 bit 6 F1 bit 7. # AKX W7 AL & A PORTA
S, WEfTE AR IfE 0,
6: XULEAER A POR WM#ESE, fEA 4 BOR KRFFAAE,

© 2005 Microchip Technology Inc.
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% 4-4. i AR NImRE (80
MCLR £41
. g, WDT & fi @it WDT
T BB i o SRR
AR 2 AL
LCDSE5 6X90 | 8X90 0000 00006 0000 0000 uuuu uuuu
LCDSE4 6X90 | 8X90 0000 0000(6) 0000 0000 uuuu uuuu
LCDSE3 6X90 | 8X90 0000 0000(6) 0000 0000 uuuu uuuu
LCDSE2 6X90 | 8X90 0000 0000(6) 0000 0000 uuuu uuuu
LCDSE1 6X90 | 8X90 0000 0000(6) 0000 0000 uuuu uuuu
LCDSEO 6X90 | 8X90 0000 00006 0000 0000 uuuu uuuu
LCDCON 6X90 | 8X90 000- 0000 000- 0000 uuu- uuuu
LCDPS 6X90 | 8X90 0000 0000 0000 0000 uuuu uuuu

3 us= A4, x=RKE, - =R Gh 0, q=BUEMELINE.

3% FL O R NG THe e 28 1

¥ 1: INTCONx 3 PIRX T A7F88 H I — B Z M &2 3w m (5 EME) .
2; HIRER R KR B GIEL ot GIEH {744 & 1 1, PC3EANFKiE (0008h ¢ 0018h) .

3:  CUIRERR R H GIEL 5% GIEH {45 & 1 1, i PC I TOSU. TOSH 1 TOSL H4AifE .

STKPTR 25U 7 A HERR ) R — AT
4:  FLARGAET IR AL,

WZ R 4-3.

5. FRIETIERINIRY BB A PORTA. LATA F1 TRISA 111 bit 6 F1 bit 7. # AKX W7 it & A PORTA
S, WEfTE AR IfiEh 0,
6: XULZEAHE LA POR MHESE, fEk4 BOR R{RFFAEE,

DS39629B_CN # 64 1t
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5.0 friaastnk

PICA8 [RI47-5 M LA b 200 4 2

. FERELERESL

- ¥t RAM

CEM B H (O B P, B AR A7 Aot 2 P AS T 7
2, DRI T [R) B 1) IX P Fh A7 fifs 2% 25 18]

5 6.0 1 “PIAFRRRRTTAEES” S0t T 06 T INAERUTA7 4%
P A L .

51 TP

PIC18 A LA 21 (Rl Hes, 7T 2 MB (172
AT AR A A AT TSk Vi A7 R 2 # bt ik AR
XAN2 MBHBEE 2 18] ) £ il 502 3R Al 40 (NOPHE4) »
PIC18FX390 fi 8 KB N f-iti#s IF Hoo] LA fiti e %
4,096 MHFFEA . PIC18FX490 H AT 16 KB A 4E 4
g I LA LIAA i i % 8,192 MRF IS,

PIC18 8- WA . & A7 m k> 0000h,
FF 7 1) il >l 0008h #11 0018h.

K 5-1 75T PIC18F6390/6490/8390/8490 SLfff#i#5
A5t 7 WL SR

Kl 51: PIC18F6390/6490/8390/8490 2314 TR 5 1E1% 2 W Bt A HEAR
PIC18F6390/8390 PIC18F6490/8490
| PC<20:0> | [ PC<20:0> |
CALL, RCALL, RETURN 21 CALL, RCALL, RETURN 21
RETFI E, RETLW RETFI E, RETLW
HEAR A HEF
HERR 2K 31 MR 31
Az ooooh } E AL 0000h '}
e 56 2% P W ) B 0008h = LA g W ) 0008h
AR ARG 8 I i) 0018h IR Egh e 0018h
Ak
R A7 it 2% ok
1FFFh TR AT it A
2000h
3FFFh
4000h
= =
“ &
E£¢L EEQL
,]]\ ’j\
= B
BHh0 HH 0
1FFFFFh_§ 1FFFFFh_y_

© 2005 Microchip Technology Inc.
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5.1.1 FEFF TSt

TR $ s (Program Counter, PC) #& 5 BHUH HUAT
Kfe 4 iht. PC H%ch 21 7 =ik ilkg =, HARME
EEANRFE 8 g Eaeth . R E T B A28 Ky
PCL #f7ds, ZHAAa s . 62 % 7es,
Bl PCH Z37£%%, il PC<15:8> {7, 4 fEas AT H
BE . W PCH arf¢ ot i E 2 il 557 PCLATH
PIALRSSEIUI o ARG T AT AL FR A PCU. %57
WM PC<20:16> 7, B ARGEEERS, @i
PCLATU #4725 51 PCU 751745

PCLATH Fil PCLATU [ il i AT S PCL F$#
VEGL BRI TS . FIRE, R v B I P AN Ry 2
T PCL MR 1E#if£1% 3] PCLATH f1 PCLATU, iX
XS PC MR AR A AL (L3 5.1.4.17F “3F
£ GOTO”) .

PC T FUFRE AL AR I THiE PC ANBEIE
SR 764, THEW PCL I A A R [l e BUE A
0. PC &N 2 K F-UEFR A7 a5 7454
CALL. RCALL. GOTORIREFH B IE4 HIEE NETT
Bae, b Taxaste 4, PCLATH I PCLATU [ AL
FR3%5 BIFE P B

51.2 IR [F] b 1l M AR

IR Bl R R RV RAAE 31 NFE TR ik A Hp
. 44T CALL. RCALL #5-4 mma v b ki, PC #y
fHE BN ZHER . /T RETURN. RETLWE RETFI E
B4, PC{HS MHER S H . PCLATU A1 PCLATH R
%% RETURN B, CALL #5454

Wik 21 A7) RAM F1—A 5 47 FUHER T £l SEHIL 31 2%
FIHERIRAE . HERGEEAS & R A7 il A 2 () A |5 2
Pl deasinl e MEARTREM RIS, JF HOBE IR
IR SCPE P A7 5 T LS S AR T bk . B ] DU I 235
AE RN B TR N HEAR B MHEARR 3

PAT CALL BRI a4, FrARbbe e ek dR
1, FEEAE PC IS NHERFRE Prda o] iy Hu ik
¥t (PC 2436 CALL F—4164) . $4T RETURN
HR P 0T, PR AR STKPTR A7 88 TR M)
F bk BTG ) N RS A2 PC, ARG HERRFREH IR 1.
B E AL )G, HERRIRESSWIURIL ) 00000, HERIREN
{ 00000 BT RAM B35, EAU L —ANE AL
o RSP RYIHAR R T O, 2 LIS N,
5.1.2.1 i [l KR T

U] i (B MEAR KA T (Top-of-Stack, TOS) .
H=ANFAES TOSU: TOSH: TOSL i T1#47 F STKPTR
AL 5 ML ATHR MHERR ROC N R (B 5-2) .
WX LA P AR B SER R A R . #F CALL . RCALL
o R E, BT DUE G R TOSU: TOSH: TOSL #74%
PR N HERR (R o SR ] DA BN i 5 X
S0/ < 5 N - 1 1 /Y S A - G [ < O ]
TOSU:TOSH: TOSL FE44Ti% [H].

KT IR R AR, U R AR I P DA 254 1A S
T REAY

Kl 5-2: IR Bl ISR FAH S B A 2%
IR [E b bEHEER <20:0>
11111
11110
HRIR A A58 11101 YRR Iast
TOSU TOSH TOSL s - STKPTR<4:0>
[00h ] [1Ah ] [ 34h ] e | o (00010 |
- / 00011 J
M~ e KT 001A34h | 00010
000D58h | 00001
00000
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5.1.2.2 kAR FEEE (STKPTR)

STKPTR % Af7dy (FA74% 5-1) & HEAR TR .
STKFUL (HERGIH) ARASHAA STKUNF  (HEFE R i) AR
AL HERRIREHERT A 0 2 31 JuFE N3 H. 1A HER
JENAERT, HERRFRET I 1, MRS, HERRR
MR 1. BT, HERIREMEONE. F el LS HER
FREFBIME . ST HRAE RS0 AT LA F s 1 ot [P 3 e 3k
4.

La HEAR S PC{E 31 )k CHLEA MMM 5,
STKFUL {28 1. Wik POR fff STKFUL 47
BE.

H STVREN (HEtki B B AERE) Ao &L RS e
WEARTH B PAT A CH R EN INH, 1S
WA 2315 “BEENAL”) . WH STVREN {7 C4H 1
CERI , 55 31 IR (PC+2) fEIE AHERR, M
Mif STKFUL £ 5 1, IR, STKFUL A7K AR s
B 1, MHERRSR R 2

¥ STVREN {7352, 2 31 WikH I STKFUL {76
S, HERRIRETIN 1 A2 31, ATAT AR AR R A EHRAS
SR EEEE 31 YR IOME, JFH STKPTR ¥R+ 31,

LR B M A HERR N, NS PC
JRE—ANEAE, I STKUNF 78 1, 1HERE s W
£l 0. STKUNF AR RFFE 1, HARMAEEFN AL
POR,

VE: NERE, KR FIZ PC, S AEREFRER )
AR R, IR AT DUSGIE HE AR 25 5 R B
AR A . XS EAAE, AT i
SFR A A5 o

51.2.3 PUSH 1 POP 54

HI AT (TOS) AT AT S, AR (i e A HERR B
MNHE AR 55 T AN 5 W RE e 1) T 3 AT R R EAR Y
PIC18 &M &P/ THEHARAE R34 PUSH A
POP, MK PIANEL AT N X TOS AT
fE. SRJEHAT LMEL TOSU. TOSH 1 TOSL, #4%i#s
R [k s AN HERK o

PUSH fi5-0 i (1) PC (B AHER . HERRSRET N 1 JF
K T PC HE AR

POP fit &Ml R HEHARE I 1 R EH4 T TOS 1.
SRJE R — N AR E LY T TOS 6.

AR 5-1: STKPTR: HEtkigtt w517 4s
R/C-0 R/C-0 U-0 RW-0  RW-0 RW-0 RW-0 RMW-0
STKFUL™ | STKUNF( | — SP4 SP3 SP2 SP1 SPO
bit 7 bit 0
bit 7 STKFUL: i tiibrasfr (1

1 = MRl
0 = HE b oA sl A v 1

bit 6() STKUNF: Hikk Fiihsassr
1= RAMER Pt
0 = KR /EHH: T

bit 5 KRR 00

bit 4-0 SP4:SP0: Hikk 5 HubL A

1 W s POR W2 bit 7 A1 bit 6.

B

R = A4

W = i[5 4
-n= LRGN IE  1=%1

C = W%

X = KA

© 2005 Microchip Technology Inc.
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5.1.2.4 HEMIH AN Vil 5 A7

KA E 7S 4L TP STVREN AZE 1, SRAfifigfE
HERR B R B PE R AT . 24 STVREN 4785 1 |,
AR BHE AR T 3 IR A S B A N 1 STKFUL X STKUNF
KB A, KRG EA . 24 STVREN iGN, Hikk
TWELHEAR R EDIR S S B AN ) STKFUL 5 STKUNF £7
B, EARSAREE A, RS e F R
PiAfi STKFUL 5% STKUNF 735 %

51.3 P P A7 A AR

Jy Status. WREG Fil BSR 25 47 2 H2 A4 [t pis a7 A7 28 HE
e LA R Il “BLidtiR bl ” MheE. teiER A R A
AHE b 28 EE N I m) AL AT I, B A
N AT R AR . BT o W A (0 s N HE R 2547
#, WA RETFIE, FAST $84 Mk e, ixik
ZAALE P I & T ] R A AT A7 A%

R[5 N RS TARAR SE 20 b A s e se g0 b ke, MARAR
S WHR A, oV AT AR I MR AT AT RS . T RAE
JRAR S B WA 4, R ZE T m e gh ke, )
TR S WA A AE AR P A7 A% P IO i T . AR
S rh Wit R, P D20 H S0 AR A e i B A B T
1.

R AR B, B W ER T DA PR A A
PRHEAR N IBTIR ] W FE A A T, R A A S
Fe T UL FAEFRE IR 45 R 5 k. Status . WREG Al
BSR A7 . SEAE TR A4 B b 25 17 s HE AR,
WIHRAT CALL | abel , FAST 54 % Status. WREG
Al BSR ZFAER N BAENDGE T AE s HERG . 72 45
WEHAT RETURN, FAST 54, 3 Puid 25 47 2 HERE
HR I R X A P A7 2

B 5145 1T —NE TR AR [ 39 Je) 4a FH pe ok 25
LB HEAR FIRACRS = 1

] 5-1: R 7 A HEAR A A 51

CALL SUB1, FAST ; STATUS, WREG, BSR
; SAVED | N FAST REG STER
; STACK

SUB1

RETURN FAST ; RESTORE VALUES SAVED

; I N FAST REG STER STACK

5.1.4 REFPA7 it P B4R

A7 B GRR BE LR 17 8 28 U BB A R B4R
KT PICA8 BFIT & i LU 7 RSB A 462
+ I GOTO

- ik

5141 5 GOTO

TH GOTO JE Il it ) FE P v Begs in—AMw A% &k S8
M. Bl 5-2 45 H T —A bl

1§l ADDWF PCL 354 A1—41 RETLW nn $54 1] DL %k
—ANEHE. ERAERN, Sk AR M R
BN W 728 B TR —4 454t ADDWF
PCL 8% . B FEHITI 5L RETLW nn 5%, &
1 18 H R BOR BIE nn

it (WREG "I 778 R vk Bals I 12348 I i
TAHL FUEN M 2 i (LSb = 0) .

FEIRFR A, BEASEA B0 KAl — i 7,
I FLEESRAR [ b B HE M8 AT 23 R B G

il 5-2: i H I &5 GOTO
MOVF COFFSET, W
CALL TABLE
ORG nn00h
TABLE ADDW PCL
RETLW nnh
RETLW nnh
RETLW nnh

5.1.4.2 FKe

B E I 75T B B RR I  AE i, X
BTk SR VFAE RN 2 B 2 AT B
AR, AT UM 2 MR E iR
. KISEHEE (TBLPTR) g iithl, imiest
728 (TABLAT) fifif7 MR- A0 28 R BB Hdg . —
WKL RE NFE AT i 2 B E — AN 770

6.1 “RTEME” K-S REEE.
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5.2 PIC18 54 R #H

5.2.1 I o e

oK 1P I A MO Il ) B4 BN ol A\ K A P9 P
DU B LL A DU EANFE B [ IEAZ I B 5 (Q1. Q2.
Q3 M Q4) . Rt SRR~ Q1 Y. /£ Q4 Wi,
MR 7 A fifh o MU O F R 15 2 B B & A4 (IR
o FRMPEIEAIATE R Q1 2] Q4 FHISER.
K 5-3 Fros A IR P AT H LR K o

&l 5-3: B 1384

5.2.2 T84T 1 K E

—A YRAEINT 44 Q A, B Q1 3 Q4.
BARFIHAT IR 2 U AKPAT I, H—AN 482 ok L
&, MHAS— MR BB AMPATIES . HlT 2R
IKREEERAE, BTUARESC R 2 A S AT I [ AR 2 — AN 4
Ja. WL AU TR EEE (i GOTO i1
) WFEMA A B A % KRS L
#l 5-3) .

7E Q1 A, P iHEE: (PCO n1, FReaEgE.
BAMIPATREW R : 4 Q1 B, AT 873
AR (R . TEREEHI Q2. Q3 F1 Q4 Ji %
EIFPATIZIE S LR EMG3E GIRERIEED R4
7E Q2 A, EHAERAETE Q4 Y (BEM .

Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 | Q1 | Q2 | Q3 | Q4 |
osct L/ /v /v /L /v /v /s s

: WITIE4L (PC —2)

Ql /— —\ |
Q2 | ' ! / | i
Q3 /T | / | VAR —
Q4 ) ) a [
PC ( PC X PC +2 X PC +4 |

| g (PC) PATHES (PC) |
g (PC+ 2) PATIRA (PC+2)
Ifg (PC + 4)
i 5-3: R MK LR
Teyo Tev Tovz | Tova | Tova Tevs
MOVLW 55h R AT 1
MOVWF PORTB m}ﬁ 2 #Vf]— 2

BRA SUB 1
BSF  PORTA, BIT3 (Forced NOP)
Instruction @address SUB 1

AN

45 3 AT 3

BREFHEB RSN, T IIRSHE RS . i TRFEB K B £ OBERS ARUK LSRR, 2 E
W, RIGHATIRS, PTURE PR 1R 5 2 A A ]

HiE4 | (NOP)
Htd SUB_1| 147 SUB_1 |

© 2005 Microchip Technology Inc.
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5.2.3 FEIP G S 44

FRFPAT A a5 7705 Gk 40 2 Yl 4 FATIER
TEAEAERE AL A T . R TR B AT LR & A ik
FEHLHE AR A S e (LSB = 0) o EfR
IEIEMfs e 4 IT, PC Ll 2 H s ehil, IFH
LSB HZE0 (W 5113 “HEEifwR”).

K 5-4 45 T 1A FALEERE AL A T I — ANl
CALL #il GOTOE A EFR 4 Rtk N T FEF A7 il 28 O 46 5% 3
Hhe BT R4S REFM I —ANTFK, WinteSasm
By h—A k. TS5 N PC<20:1>, i PC 7
TR AA IR ) H bRl B 5-4 hfds S #2451 T
B4 GQOTO 0006h fEFE A7 fifias o D 7E . FRPHE

524 XTFR4

FRUER PIC18 84 4EH 4 MW F454: CALL. MOVFF,
GOTOR LSFR. iX 4845455 ~ANF 1 4 /N s 3 50 34
ML, TS AR 12 AL ST ENECEE, W — R AR
figi w ko

AN 4 MEAa AN 1111, H TH8E —MESsRm
NOP $54. 454 P HAT IEMFET H: PUTER —N
25 SE R U 1) FEAE FH 28 AN A . i)
PR R T 28— AN BT AT IR A B A
F WATHE—AFWAE R —4 NOP 5 APAT. WIRF
B IR M PCHIZMe4 G, i L EHAT .
% 5-4 P T EMBATERE.

%Z}E/%TE}T%EXlﬁlﬁf—El‘];ii\ﬁﬁfﬂiﬁi@ﬂlgﬁ@iiﬁﬁﬁﬁ%‘c Y AANT RS AR IR A E A, BB
Ei?*g?ﬁ'é\qjE@v:ﬁ*gi’ft%?tﬂ%?ﬁé\%f, PCH LALAE N W 55 I “TRIFEMBENY ENIES
(% Bk U4 1 bk T % 24.0 ¥ “IRAHBEL &7,
R PR TR AR 2N .
&l 5-4: BT e 4
F-Hhk
LSB = 1 LSB = 0 1
TRt AR 000000h
FAHIG —> 000002h
000004h
000006h
B4 1: MOVLW 055h OFh 55h 000008h
B4 2: GOoTO 0006h EFh 03h 00000Ah
FOh 00h 00000Ch
B4 3 MOVFF 123h, 456h C1h 23h 00000Eh
F4h 56h 000010h
000012h
000014h
% 5-4: MEHE2S
BEA:
H ARG WA
0110 0110 0000 0000 TSTFSZ REGL ; is RAM | ocation 0?
1100 0001 0010 0011 MOVFF REGL, RER ; No, skip this word
1111 0100 0101 0110 Execute this word as a NOP
0010 0100 0000 0000 ADDWF REG3 ; continue code
B 2.
ERATARZ] AR
0110 0110 0000 0000 TSTFSZ REGL ; is RAM | ocation 07?
1100 0001 0010 0011 MOVFF REGL, REGR ; Yes, execute this word
1111 0100 0101 0110 ; 2nd word of instruction
0010 0100 0000 0000 ADDWF REG3 ; continue code

DS39629B_CN % 70 7T

b}

B

© 2005 Microchip Technology Inc.




PIC18F6390/6490/8390/8490

5.3  HIEAFLEIS TR
i MEEE T PIC18 ¥ RIS AN, KR/

WHLETTHIBRAE S P A. REISE 2
f5E, 2N 5.6 7 “BaRfFMEESAY

RINIERE”

PIC18 51 H A di A7 it 7 2 H #1745 RAM SEBLIN . 7E
Bafif s, SATAMAE 12 frihl, w6
ik 4096 NFEAT. BRI 16 NEREX,
AN AFfil XA 256 AT, H
PIC18F6390/6490/8390/8490 2%+ H ] 5| 4 M EME X
K 5-5 &7 T PIC18F6390/6490/8390/8490 #1114k
A7t T A o

B A7 i 2% R R Th At %5 £ 2% (Special  Function
Register, SFR) Fiili | % 17 #% (General Purpose

Register, GPR) ZHi. SFR T4 HLAI 4 ¥ Tl A
P BIALR A Bon, GPRI 48 1 N R A
fits B P AN A A B AR I T ) 45 . AT R ) B e i s
I{E M 0.

TXRE B2 5 RSN ST RIS A X AR . m LU B
ey IR L AR U ) AN R 2. AT
T35 00K 48 - AR G

h T WA REAE— AN R AP BUR H 5 4795 (SFR AT
GPR) , PIC18 #fFist s T — MR EAA X o %47
X AE—A 256 FH A at A, EnlsEixf SFR
Fl GPR f£#X 0 (S IE BT i P A2 B, i e T A
JI BSR. 8 5.3.2 77 “HUsiR/EFMER " 4L T X TP
HERVE RAM [ 7E4H U

5.3.1 A X L 77 A7

A7t 25 B K IR B A7t 25 5 A 2 kL), DA
XF BT AT OB AE . BRARRUL T, IXEIREA Y
N RRREE SRR AL s el . PIC18 24F 211 ] RAM
DX AFAEAL T S B AT I o XN B HBIRE A G 25 2 7] 4
BGELEN 16 A 256 F- T IIAEAEIX . ARHEAS ] (454

AT LLE S s g 12 bk S ik AN oG, Sl
8L IR T 15 ML HEFN 407 A7 A X R BT ()4 - R T

PIC18 454 IR /- Fig S HAT - X 454,
AT P78 (Bank Select Register, BSR) .

SFR {RAF-FICHINE (¥ 4 7, 12 A 5 )60 455 3 e
e 8 £i7. HA¥H BSR 1% 4 47 (BSR3:BSRO) iy
AMEFH R 4 67, = 4 A0k 0 HANRER S N Al LUl
i MOVLB 54 H#:34 BSR.

BSR HIERREAE ATt o P AP X o T4 19 8 frh
MR P W VR SR Ee oE (3 P o2 P ]
Fifmis . K 5-6 Eox T BSR [E S 76k X 2 1)
BT A 16 NS Ead s m— Mk, f
WA 8 A A0 LA DR AE BAT B B0 5 2 Wi 1 1EAf
ARG B, 4 BSR 2y OFh WP FR 7405 5 A\ 1
HESh FOh 11 8 o bl ook £ ERR P TSR I A

IR BARAE XIS, AT SE B Al 0 £ il X A ] DL
B o SANTIE A7 X AT 105 N ERVE R 20, 1T
BTl TR X 2R F] 0. BAREIXFE, IRAFTE
PATIREZZ B0 . & 5-5 W SR TR R L AR
T AR X

7t PIC18 M4, HAA MOVFF #5445 i 7
28R H AR 2 A7 28 1 5244 12 ik, IS TEHAT I
SELZNE BSR. BT HAh 454105 11 b A S %
Prdtedk, i HLAL BT BSR sibeidi i Af A7k X ok bk
H AR AL 8 o

© 2005 Microchip Technology Inc.
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& 5-5; PIC18F6390/6490/8390/8490 2314 I BIE FE4E SR Lk B
BSR<3:0> b e SR Hia=00 ) A
ooh Y 72 BS R P P 1 47k
—— 000h X
_ Pk a4 RAM ” s
0000 15X 0 A -l A 825“ il 128 NP »
EFh GPR OFFh HH RAM CkEHAZ#EX 0) .
_ 00h 100h F2 TR 128 AT R I fiE
000, GPR HH OREHEE 15) .
FFh 1FFh
= 0010 00h 200h
—>  fif#EX 2 GPR T
FFh 2FFh BSR 5 H T 17465 2 17 if
300h X
= 0011 | ke 3
PO BAE A X
7 00h
PO RAM [RHEAT 5ER
bt = RAM frsf] 60N
El 4 00h
= 1110 15X 14
= 1111 00h GPR
e < L 5% G ) SFR
FFh SFR FFFh

lilg
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& 5-6: EHFEREETFR (HEIID
7 BSR(" 0 000h B AF i 00h 7 kB #AER @ 0
fi%X 0
[oToTo oo ol s o] | 0 | [a[a]a[s]a[s]s]4]
17X 1 —
Ttk g @ 200h FEh
TEfifIX 2 J
300h FFh <
00h
k1K 3
U # N
Op X130 on
FFh
EOOh 00
FA#IX 14 cen
FOOh A o
141X 15
FFFh FFh
HE 1 IRAIIPUEERAE RAM BSRIBE I 04X (il BSR<3:0> HE4%) 4% THEHIE R 117 04 DX 10 25 47 28«
2:  MOVFF R4 T 58300 12 £ ik
5.3.2 PRI ERAE AR X Se“smi” S AR FE AT AN P S

{E T 8 fr il BSR 4§ 5 o] LS hl 3t 474
PRI IEAN ], X R E R T A AR A R
P T IEMAAAEX . B0, aRES ET R B 2R oS B
YE BB O NAHR I T, IR ASK R GPR #E47
HEAE SSRGS T SFR, J R EZAEE T EN. H
SEAERRR [0 BE A7 i as b AT 2 B0 S B E R AR [ B
2 BSR & FEARARDD (AT 30K o

N T IES 0 K2 BRI B S oG, 2 Bl
TEME RS B B VR AEAE X, SRR T DA AR 2 )7 )
WL R A XM AN T 345 2 BSR. BRI BRVEAEM#% X
X0 [IHT 96 A~ (00h-5Fh) #il Block 15 )5
160 717 (60h-FF) 2. Huhb B i3 2 B Bk
“HudfR/E RAM”, B GPR 4. il s i3 23 )
TR WRLES Sy B SFR o IX AN X ok gk 375 282 b e S 1) et
BEAE A7 DX JF BT DU — A 8 7 Mo hk MEAT 26 5 ik
(K 5-5),

W HATEIE PR EE RAM 7 (F84- T “a” 230D
) PIC18 WAZIR A P B E A IK . 2 “a” 5T
“17 W, 5414 BSR MM S EERAEM K 8 bl
SEARA AR Sk, Y “a” b “0” mF, smElTEA
P AE AP DX Hb b, eI 2 BSR 1924/
4.

BEATHRAE, MG ZEE 30 BSR. X RRHE i) LA
A0 8 fruhik o 80h Bk LA 1) SFR BEAT HUE Al
o Huhit>h 60h LT A PR FAE RAM A3 IG5 147 fif
HRLE 7 R] e BV ) AR, B S AR
o IR A B . PRI RAM th ] SIS In R
AR R R )

TR M4 (XINST BLEAL = 1) I
VEAFAE X WL IS AN . 7228 6.6.3 37 “AELRIHER
BT AR R PO AR ERARE D 1R AT T
At

5.3.3 I A A7

PIC18 ##fF il gL GRP X kil 7y T —#i 7 fifiti X, 3X
A DO EEE RAM, PR i E. GPR
DIRMAFAE X O IS CHbaik 000h) FF4fi 1) [ %1 SFR
DRI A AWML GPR, Jf H A& A7t
AL N

© 2005 Microchip Technology Inc.
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53.4 R D) RE A A7 ALK SFR 2P 5 “W*Z”fwibﬁé (ALU.
. " iy e S T 26 e 1
RS {6 3 (Special Function Register, SFR) f2 e it il i A AR R
CPU HIIh ELBLRIACE A SR A (0% 45 B 12847 AT T AT 6] ALUARAS 3 47 B 17 B0 . 1588
s R DL, SPR A (e I %52 B A 4N B 515 AT
JE7sii] A\ FAOh ] FFFh) - & 51 FI 2 52 i T ik SFRIBH /P AESN BT, RGBT B2 e, A
e {EH K SFR T EAMNELER, AN 0.
# 5-1: PIC18F6390/6490/8390/8490 %314 FXI4F 7K 1h it 25 77 25 Wi &l
Hhhk R Huhk B Hhhk 2R Huhk By
FFFh TOSU FDFh| INDF2(" FBFh| CCPR1H F9Fh IPR1
FFEh TOSH FDEh | POSTINC2(" FBEh| CCPRIL F9Eh PIR1
FFDh TOSL FDDh | POSTDEC2( FBDh| CCP1CON F9Dh PIE1
FFCh| STKPTR FDCh| PREINC2(") FBCh| CCPR2H F9Ch| MEMCON®)
FFBh| PCLATU FDBh| PLUSW2() FBBh| CCPR2L F9Bh| OSCTUNE
FFAh| PCLATH FDAh FSR2H FBAh| CCP2CON F9Ah| TRISJ®)
FF9h PCL FD%h FSR2L FBYh —@ Fooh| TRISH®
FF8h| TBLPTRU FD8h| STATUS FB8h —@ F98h TRISG
FF7h| TBLPTRH FD7h TMROH FB7h —@ F97h TRISF
FF6h| TBLPTRL FD6h TMROL FB6h —@ F96h TRISE
FF5h|  TABLAT FD5h| TOCON FB5h| CVRCON F95h TRISD
FF4h PRODH FD4h —@ FB4h| CMCON F94h TRISC
FF3h PRODL FD3h| OSCCON FB3h| TMR3H F93h TRISB
FF2h| INTCON FD2h| HLVDCON FB2h TMR3L F92h TRISA
FF1h| INTCON2 FD1h| WDTCON FB1h| T3CON F91h LATJ®)
FFOh| INTCON3 FDOh RCON FBOh —@ F90h LATH®
FEFh| INDFO(™ FCFh TMR1H FAFh| SPBRG1 F8Fh LATG
FEEh | POSTINCO() FCEh TMR1L FAEh| RCREG1 F8Eh LATF
FEDh | POSTDECO™ FCDh| T1CON FADh| TXREG1 F8Dh LATE
FECh| PREINCO(" FCCh TMR2 FACh| TXSTA1 F8Ch LATD
FEBh| PLUSWO(" FCBh PR2 FABh| RCSTA1 F8Bh LATC
FEAh FSROH FCAh T2CON FAAh —@ F8Ah LATB
FE9h FSROL FCO9h| SSPBUF FA9h —@ F89h LATA
FE8h WREG FC8h| SSPADD FA8h —@ F88h| PORTJ®)
FE7h| INDF1( FC7h| SSPSTAT FA7h —@ F87h| PORTH®)
FE6h | POSTINC1(™ FC6h| SSPCON1 FAGh —@ F86h PORTG
FE5h | POSTDEC1(" FC5h| SSPCON2 FA5h IPR3 F85h PORTF
FE4h| PREINC1( FC4h| ADRESH FA4h PIR3 F84h PORTE
FE3h| PLUSW1(M FC3h| ADRESL FA3h PIE3 F83h PORTD
FE2h FSR1H FC2h| ADCONO FA2h IPR2 F82h| PORTC
FE1h FSR1L FC1lh| ADCON1 FA1h PIR2 F81h PORTB
FEOh BSR FCOh| ADCON2 FAOh PIE2 F80h PORTA
= 1:  XAEYHAAER.
2: AT AR, SHHER 0.
3:  1F 64 ISR EAAEE A AR
4:  1F 64 5IHIMERAE EARTEAR A e 25 A2 2%

i
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% 51: PIC18F6390/6490/8390/8490 #3145 FR ThRE B A A AT (40)

Huhk K Huhk 2K Hukk K Huhk R
F7Fh| SPBRGH1 F6Fh SPBRG2 F5Fh| LCDSE5®) F4Fh —@
F7Eh| BAUDCON1 F6Eh RCREG2 F5Eh| LCDSE4® F4Eh —@
F7Dh —@ F6Dh TXREG2 F5Dh| LCDSE3 F4Dh —@
F7Ch | LCDDATA23® F6Ch TXSTA2 F5Ch| LCDSE2 F4Ch —2
F7Bh | LCDDATA22(4) F6Bh RCSTA2 F5Bh| LCDSE1 F4Bh —@
F7Ah| LCDDATA21 F6Ah | LCDDATA10(4) F5Ah| LCDSEO F4Ah —@
F79h | LCDDATA20 F69h | LCDDATA9 F59h| LCDCON F49h —@
F78h| LCDDATA19 F68h| LCDDATAS F58h LCDPS F48h —@
F77h| LCDDATA18 F67h| LCDDATA? F57h —@ F47h —@
F76h | LCDDATA174) F66h | LCDDATA6 F56h — F46h —2
F75h | LCDDATA16() F65h | LCDDATA5®) F55h —@ F45h —@
F74h| LCDDATA15 F64h | LCDDATA4® F54h —@ F44h —@
F73h| LCDDATA14 F63h| LCDDATA3 F53h —@ F43h —@
F72h| LCDDATA13 F62h| LCDDATA2 F52h —@ F42h —@
F71h| LCDDATA12 F61h| LCDDATA1 F51h —@ F41h —@
F70h | LCDDATA11(4) F60h | LCDDATAO F50h — F40h —@

=+ 1: XARRYBEAEA
2: AT AR, SHHER 0.
3:  1F 64 ISR EAEE A AR
4:  1E 64 5IHIIEAT AP IFAE I IL P A7 4%

-g«
i
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#* 5-2: PIC18F6390/6490/8390/8490 & 77551 &
. . . . . . . . 5 PEREEER .
SR R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng’%gﬁ_ #'?E)ﬁd

TOSU = — — BB T (T0S<20:16>) ---0 0000 | 59,66
TOSH KUK T (TOS<15:8>) 0000 0000 | 59, 66
TOSL BTG (TOS<7:0>) 0000 0000 | 59,66
STKPTR STKFUL | STKUNF — AR S A 00-0 0000 | 59,67
PCLATU = = = PC<20:16> {752 {73 ---0 0000 | 59,66
PCLATH PC<15:8> [{RFF A7 17 2 0000 0000 | 59, 66
PCL PC 6% (PC<7:0>) 0000 0000 | 59, 66
TBLPTRU — | = bit21 | BUF AR R Y (TBLPTR<20:16>) --00 0000 | 59,88
TBLPTRH FRJr 17 B AR HH R 71 (TBLPTR<15:8>) 0000 0000 %9,88
TBLPTRL P APt R IR EHME 71 (TBLPTR<7:0>) 0000 0000 | 59,88
TABLAT P i a R A 0000 0000 | 59,88
PRODH Fe 27 e v T XXXX XXXX | 59,91
PRODL PR 17 B 717 XXXX XXXX | 59,91
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF | 0000 000x | 59,95
INTCON2 RBPU | INTEDGO | INTEDG1 | INTEDG2 | INTEDG3 | TMROIP INT3IP RBIP |1111 1111| 59,96
INTCON3 INT2IP INT1IP INT3IE INT2IE INT1IE INT3IF INT2IF INT1IE | 1100 0000 | 59, 97
INDFO {61 FSRO (114 78 -1k 5 1744 2% — FSRO IMETRECE R B AERE 2D N/A 59, 82
POSTINCO 1 F FSRO 1) 4 2% F-hik Zedls A7 2% — FSRO I d  CREWH A8 N/A 59, 83
POSTDECO 1 F FSRO (1) 4 2% F- ik Zedli A7 2% — FSRO M Jmk ORI 788 N/A 59, 83
PREINCO 1 F FSRO (1) 4 2% F-hik Eedls A7 2% — FSRO [ 1S  CREWH A8 N/A 59, 83
PLUSWO i F FSRO [N 2% -1k 8k 47 fif 4% — FSRO [ME G  CREW 2 474%) ,  FSRO [ it W 27 £ a4t N/A 59, 83
FSROH — | = T = 1 = st 0w <o xxxx | 59,82
FSROL ) B A A B M FE £ O (IS XXXX XXXX | 59, 82
WREG TAEZ A7 5% XXXX XXXX 59
INDF1 18 FH FSR [N 28 F- b B A7 68 2% — FSRA [IMEARSE  CRIEWHL 2 4748) N/A 59, 82
POSTINCH1 {fF FSRA [ 4 28 F- kBl A7 2% — FSRA I8 CREWH S8 N/A 59, 83
POSTDEC1 1 F FSRA 19 4 28 F- kBl A7t 2% — FSRA MGk ORI 788 N/A 59, 83
PREINC1 1 F FSRA [ 4 25 F- ik Bedli A7 4% — FSRA I TS CREWH S8 N/A 59, 83
PLUSW1 1§ FSRA [N 28 -k 8 A7 % — FSRA [MEAIE  CREWH % 4748) , FSR1 [\ it W 25 £ a3 it N/A 59, 83
FSR1H — | = T = T = |usunemmmtng 1 0mes <= xxxx | 60,82
FSR1L VB A Ak PSR B 1 AR XXXX XXXX | 60,82
BSR — — | = 1 = |esxamsrs ---- 0000 | 60,71
INDF2 A H FSR2 [#) 4 28 - Bk E s 47 i 3% — FSR2 [{EA A CINEYIEAFE ) N/A 60, 82
POSTINC2 1 F FSR2 19 4 2% F- b Edli A7 4 8% — FSR2 [t CREWH A8 N/A 60, 83
POSTDEC2 1 F FSR2 1) 4 2% F- b Edls A7t 2% — FSR2 Ik ORI 788 N/A 60, 83
PREINC2 1 F FSR2 1) 4 2% F- ik Eedls A7t 2% — FSR2 [ T CREWH A8 N/A 60, 83
PLUSW2 1§ FH FSR2 [N 28 -k Bl A7 i — FSR2 [U(E A R 2 4748) »  FSR2 [A{H I W 7 A7 a3 (it N/A 60, 83
FSR2H — | = T = 1 = stk 2w ---- xxxx | 60,82
FSR2L [ R A7 A B 4R 5T 2 (AR XXXX XXXX | 60, 82
STATUS - | — [ = 1 ~ | ov z | bc | ¢ |---x xxxx| 60,80
[ire X = KF, u = AL, —=KH, q= BEUHELITE
¥ 1:  H41 BOREN1:BORENO fit & {7 = 01/, SBOREN fiA I H; BN ERPAEILIFEN 0. IS NE 44F “XRESEAL (BOR)”.

2:  XUCTAREEA B AR 64 SIMIIIAR A EAAEAE, BHUE Y 0.

3. DUEHERRE R M E P AT PLLEN 7, 0, eokpidE )t ASE A 0. 155 8 2.6.47F “INTOSC AT PLL” .

4; HEAENEEN (MCLRE BLEfT = 0) AW RG5 {i; &N, RG5 MEzHUE R 0. BbA72& B4,

5:  ARIEA A PR A AR ) RAG/RAT S HLAH SR BIAT B 7 1 A 3 S e A ity 11 5 1 o X ey AE AR 1 I3 0.

6: 7L 64 FUHI S P AR IR IR e S A7 A% . W R TR, Al e AT VR ol RAM.
DS39629B_CN % 76 1L %)J% © 2005 Microchip Technology Inc.
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# 5-2: PIC18F6390/6490/8390/8490 HFasiLA (&)
. . . . . - . . 5 VEEE I .
S RLTR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng%gﬁ ‘*ffg))“
TMROH Timer0 & £7 & 1 i 71 0000 0000 | 60, 132
TMROL TimerQ 27 {7 2% (G XXXX XXXX | 60, 132
TOCON TMROON | TO8BIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO |1111 1111 60, 131
OSCCON IDLEN IRCF2 IRCF1 IRCFO 0sTS IOFS scs1 SCS0 | 0100 qo00 | 35,60
HLVDCON VDIRMAG = IRVST HLVDEN | HLVDL3 HLVDL2 HLVDL1 | HLVDLO |0-00 0101 | 60,251
WDTCON = = = = = = = SWDTEN | --- --- 0 | 60,288
RCON IPEN SBOREN(™ = RI TO PD POR BOR |0g-1 11q0 521,060,
7
TMR1H Timer1 25 {7 o (1 i 777 Xxxx xxxx | 60,137
TMR1L Timer1 ZF {7 35K 71Y XXXX XXXX | 60, 137
T1CON RD16 | T1RUN | T1CKPS1 | T1CKPS0 | T10SCEN | T1SYNC | TMR1CS |TMR1ON 0000 0000 | 60, 131
TMR2 Timer2 %1752 0000 0000 | 60, 141
PR2 Timer2 JA Y177 17 4 1111 1111 | 60, 141
T2CON — T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO | TMR20N | T2CKPS1 | T2CKPSO | -000 0000 | 60, 141
SSPBUF SSP FU LR M A | K IL AT AEAS XXXX XXXX Goigg&
SSPADD PC™ MEBI R SSP Hil %7788, 12C i F 1 SSP i R w2 4 58 0000 0000 | 60, 166
SSPSTAT SMP CKE D/A P S RIW UA BF 0000 0000 | 60, 158,
167
SSPCONT1 wcoL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO | 0000 0000 60i ggg,
SSPCON2 GCEN | ACKSTAT | ACKDT ACKEN RCEN PEN RSEN SEN | 0000 0000 | 60, 169
ADRESH A/D 45 R AR XXXX XXXX | 61,240
ADRESL A/D 4 AR AR T XXXX XXXX | 61,240
ADCONO = = CHS3 CHS2 CHS1 CHSO | GO/DONE | ADON |--00 0000| 61,231
ADCON1 = = VCFG1 VCFGO PCFG3 PCFG2 PCFG1 PCFGO |--00 0000 | 61,232
ADCON2 ADFM = ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO | 0-00 0000 | 61,233
CCPRI1H S 1 LU IPWM 257758 1 (0755 w00 000k |61, 152,
CCPRIL R £ LU IPWM 257758 1 (016551 w00 000¢ | 61, 182,
CCP1CON = = DC1B1 DC1B0 CCP1M3 | CCP1M2 | CCP1M1 | CCPIMO |--00 0000 | 61,147
CCPR2H AL/ LLiE IPWM 251788 2 IR XXXX XXXX 61%515?2'
CCPR2L S 1 LLEE IPWM 257758 2 (01655 w00 000 |61, 152,
CCP2CON = = DC2B1 DC2B0 CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO |--00 0000 | 61,147
CVRCON CVREN CVROE CVRR CVRSS CVR3 CVR2 CVR1 CVRO |000- 0000 | 61,247
CMCON c20UT c10uUT C2INV C1INV cls cM2 cM1 CMO | 0000 0111 | 61,241
TMR3H Timer3 ZF £ 28 T XXXX XXXX | 61,145
TMR3L Timer3 ZF fE 28 LT XXXX XXXX | 61,145
T3CON RD16 | T3CCP2 | T3CKPS1 | T3CKPSO | T3CCP1 | T3SYNC | TMR3CS | TMR3ON |0000 0000 | 61,143
i KA, u= R, - = KA, q = WEMABLITE

X =
H 474 BORENT:BORENO fit @f. = 01 i, SBOREN fiAT[; WK AR IEI N 0. S NE 4.4F “RIESAL (BOR)”.
IXLETFAEAA | BN 64 T EATEAE, SHUE A 0.

SRR E IR 2L & P A A PLLEN 47, 50, ok bof BN 0. 52 08 2.6.4F “INTOSC IR TH PLL” .
HAAAEIETNEEN (MCLRE FEEA. = 00 A n[ffiH] RG5 fi7; 0, RGS5 MILHUEA 0. BT A2 H AT .

FR AN A (1) 2 9 35 254X Tk RAG/RAT S FAH S A BIAT B 7 1 AN 43 3 e Ay ity 1 5 1A o X 267 AE A8 1324 0.

15 64 51K B0 A AR I F R A X e 5 A7 8% o IS B4, K AV 3 T 2t RAM.

*

oD WN=a

i
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# 5-2: PIC18F6390/6490/8390/8490 HFsILR (&)
. . . . . . . . 5 PEREE W,
S RLTR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng%gﬁ ‘*ffg))“
SPBRGH EUSART1 B R AE S 0000 0000 | 61,201
RCREG1 EUSART1 % 17 % 0000 0000 | 61,208
TXREG1 EUSART1 Ki% 217 o 0000 0000 | 61,206
TXSTA1 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D | 0000 0000 | 61,198
RCSTA1 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D | 0000 000x | 61,199
IPR3 = LCDIP RC2IP TX2IP = = = = -111 ---- | 61,106
PIR3 = LCDIF RC2IF TX2IF = = = = -000 ---- | 61,100
PIE3 = LCDIE RC2IE TX2IE = = = = -000 ---- | 61,103
IPR2 OSCFIP CMIP = = BCLIP HLVDIP TMR3IP | CCP2IP [11-- 1111 61,105
PIR2 OSCFIF CMIF = = BCLIF HLVDIF TMR3IF | CCP2IF |00-- 0000 | 61,99
PIE2 OSCFIE CMIE = = BCLIE HLVDIE TMR3IE | CCP2IE |00-- 0000| 61,102
IPR1 = ADIP RC1IP TX1IP SSPIP CCP1IP TMR2IP | TMR1IP |-111 1111 61,104
PIR1 = ADIF RC1IF TX1IF SSPIF CCP1IF TMR2IF | TMR1IF |-000 0000 | 61,98
PIE1 = ADIE RC1IE TX1IE SSPIE CCP1IE TMR2IE | TMR1IE |-000 0000 | 61,101
OSCTUNE INTSRC | PLLEN® = TUN4 TUN3 TUN2 TUN1 TUNO |00-0 0000 | 35,61
TRISJ@ PORTJ (¥4 )y 1 ¥ 1 3 17 2 1111 1111 | 62,130
TRISH®@ PORTH [ 8iche 77 [ 425 t 25 47 42 1111 1111 62,128
TRISG — — — PORTG [t $dli i 1h 1 25 77 2% ---11111| 62,126
TRISF PORTF (¥ 7 17 2 ) 27 7788 1111 1111 | 62, 124
TRISE PORTE (13l Ji 11 45 %5 A7 2 = = = = 1111 ---- | 62,121
TRISD PORTD )%tk J7 1) 28 1l 25 A7 4 1111 1111 | 62,119
TRISC PORTC 1%tk J7 1) 8 1l 5 A7 4 1111 1111 | 62,117
TRISB PORTB HI4U 7 i I 55 A7 4% 1111 1111 | 62,114
TRISA TRISA7®) | TRISA6) | PORTA iy bt s o st 4 17 1111 1111 62, 111
LATJ@ ¥ PORTJ Sdn 9ifr 8. 5 PORTJ M iiAs 2 XXXX_ XXXX | 62,130
LATH® i PORTH i 9if75%, 5 PORTH HUmifras XXXX_XXXX | 62,128
LATG — | — | = |sPoORTG #uisifi s, 5 PORTG Huiiifs i ---x xxxx | 62,126
LATF 52 PORTF $dls #if7%%, 5 PORTF Hdi 8lifr ot XXXX XXXX | 62,124
LATE ¥ PORTE Huli#ifr#t, 5 PORTE Hul#ifrat — — — — XXXX XXXX | 62,121
LATD ¥ PORTD #dli 9if7 3%, 5 PORTD Hul#ifrat XXXX XXXX | 62,119
LATC 32 PORTC #dli 9if7 3, 5 PORTC Hul#ifrat XXXX XXXX | 62,117
LATB 3 PORTB #ili#ifr#t, 5 PORTB #ul#ifrat XXXX XXXX | 62,114
LATA LATA7®) [ LATA6®) |5 PORTA Ml it i, =5 PORTA SUR#IF 4 XXXX XXXX | 62, 111
PORTJ® i PORTJ 514, 5 PORTJ Huliiifr it XXXX XXxx | 62,130
PORTH® i PORTH 311, 5 PORTH ¥ 9iifr 5 XXXX_XXXX | 62,128
PORTG — | = ] res™ [y PORTG 3 <4:0>, 5 PORTG %ciitifs 4 <4:0> --XX XXXX | 62,126
PORTF i PORTF 5, 5 PORTF $ili Bi77 2% XXXX XXXX | 62,124
PORTE i PORTE 5|, 5 PORTE $ili 877 2% — — — — XXXX XXXX | 62,121
PORTD 3 PORTD 5|, 5 PORTD %47 #% XXXX XXXX | 62,119
PORTC 2 PORTC 51, 5 PORTC ¥l #ifeas XXXX XXXX | 62,117
PORTB i PORTB 3/, 5 PORTB H#ilifras XXXX XXXX | 62, 114
PORTA RA70) RA6() | PORTA 2|, = PORTA Xdiaifroe xx0x 0000 | 62, 111
i X = KF1, u = AL, - = KkH, q= BERHEITE
bas 1:  J472 BORENT:BORENO fCE (7 = 01, SBOREN f7A [ fil; AW EHALIEIFEN 0. S WA 4.4 “XERM (BOR)”.
2: XECHAERA / BALAE 64 SIS EAELE, SHUE A 0.
3 HAAERSERG WICE DA AR PLLEN A7, R0, eokigldt bt Bl 0. 5 W3 2.6.4 % “INTOSC =R PLL” .
4:  HGEFIEFEZN (MCLREBLEN. = 0) ARl RG5 fi7; 0, RG5 MELHUEN 0. sbfrt K.
5:  ARAEAEI E IR A EIDE RAG/RAT K FAH I B A7 K T7 a7 43 I 5 Ay iy 15 B o X e 248 BNk 0.
6:  7& 64 SIHIM A AR PR AT IR e A A48 o SRR NS, AR AT A VR H s RAM.

DS39629B_CN % 78 7T
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PIC18F6390/6490/8390/8490

* 5-2: PIC18F6390/6490/8390/8490 FfEssiLiE (8D
. . . . . . N . 5 PEREE W,
S RLTR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng%gﬁ ‘*ffg))“
SPBRGH1 EUSART1 S R A 28 R A7 A I i - 0000 0000 | 62,201
BAUDCON1 ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN |01-0 0-00| 62,200
LCDDATA23® | s47C3 S46C3 S45C3 S44C3 S43C3 S42C3 S41C3 S40C3 | xxxx xxxx | 63,261
LCDDATA22®) |  s39C3 $38C3 S37C3 S36C3 S35C3 $34C3 $33C3 $32C3 | xxxx xxxx | 63,261
LCDDATA21 S31C3 $30C3 $29C3 $28C3 $27C3 S26C3 $25C3 S24C3 | xxxx xxxx | 63,261
LCDDATA20 $23C3 $22C3 $21C3 $20C3 $19C3 $18C3 $17C3 S16C3 | xxxx xxxx | 63,261
LCDDATA19 $15C3 $14C3 $13C3 $12C3 $11C3 $10C3 $09C3 S08C3 | xxxx xxxx | 63,261
LCDDATA18 S07C3 S06C3 S05C3 $04C3 S03C3 $02C3 s01C3 S00C3 | xxxx xxxx | 63,261
LCDDATA17® |  s47C2 S46C2 S45C2 S44C2 S43C2 S42C2 S41C2 S40C2 | xxxx xxxx | 63,261
LCDDATA16® | s39C2 $38C2 $37C2 $36C2 S35C2 S34C2 $33C2 $32C2 | xxxx xxxx | 63,261
LCDDATA15 $31C2 $30C2 $29C2 $28C2 $27C2 $26C2 $25C2 $24C2 | xxxx xxxx | 63,261
LCDDATA14 $23C2 $22C2 $21C2 $20C2 $19C2 $18C2 $17C2 S16C2 | xxxx xxxx | 63,261
LCDDATA13 $15C2 $14C2 $13C2 $12C2 S11C2 $10C2 $09C2 S08C2 | xxxx xxxx | 63,261
LCDDATA12 S07C2 S06C2 S05C2 s04C2 S03C2 s02C2 s01C2 S00C2 | xxxx xxxx | 63,261
LCDDATA11(6) S47C1 S46C1 S45C1 S44C1 S43C1 S42C1 S41C1 S40C1 | xxxx xxxx | 63,261
SPBRG2 AUSART2 JBiFr R A4 0000 0000 | 63,220
RCREG2 AUSART2 Fz W 5 A7 35 0000 0000 | 63,224
TXREG2 AUSART2 K% % 1748 0000 0000 | 63,222
TXSTA2 CSRC TX9 TXEN SYNC — BRGH TRMT TX9D | 0000 0010 | 63,218
RCSTA2 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D | 0000 000x | 63,219
LCDDATA10® |  s39C1 $38C1 S37C1 $36C1 S35C1 S34C1 $33C1 $32C1 | xxxx xxxx | 63,261
LCDDATA9 S31C1 $30C1 $29C1 $28C1 $27C1 S26C1 $25C1 S24C1 | xxxx xxxx | 63,261
LCDDATAS8 $23C1 $22C1 $21C1 $20C1 $19C1 $18C1 $17C1 S16C1 | xxxx xxxx | 63,261
LCDDATA7 $15C1 S14C1 $13C1 $12C1 S11C1 s10C1 S09C1 S08C1 | xxxx xxxx | 63,261
LCDDATA6 S07C1 S06C1 S05C1 S04C1 S03C1 S02C1 S01C1 S00C1 | xxxx xxxx | 63,261
LCDDATAS5(6) S47C0 S46C0 S45C0 $44C0 S43C0 $42C0 S41C0 S40C0 | xxxx xxxx | 63,261
LCDDATA4(6) $39C0 $38C0 $37C0 S36C0 S35C0 $34C0 $33C0 $32C0 | xxxx xxxx | 63,261
LCDDATA3 $31C0 $30C0 $29C0 $28C0 $27C0 S26C0 $25C0 S24C0 | xxxx xxxx | 63,261
LCDDATA2 $23C0 $22C0 $21C0 $20C0 $19C0 S18C0 $17C0 S16C0 | xxxx xxxx | 63,261
LCDDATA1 $15C0 $14C0 $13C0 $12C0 $11C0 $10C0 $09C0 S08CO | xxxx xxxx | 63,261
LCDDATAO S07C0 S06C0 S05C0 $04C0 S03C0 $02C0 S01C0 S00CO | xxxx xxxx | 63,261
LCDSE5® SE47 SE46 SE45 SE44 SE43 SE42 SE41 SE40 | 0000 0000 | 64,261
LCDSE4® SE39 SE38 SE37 SE36 SE35 SE34 SE33 SE32 | 0000 0000 | 64,260
LCDSE3 SE31 SE30 SE29 SE28 SE27 SE26 SE25 SE24 | 0000 0000 | 64,261
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 | 0000 0000 | 64,261
LCDSE1 SE15 SE14 SE13 SE12 SE1 SE10 SE9 SE8 0000 0000 | 64,261
LCDSEO SE7 SE6 SE5 SE4 SE3 SE2 SE1 SEO 0000 0000 | 64,261
LCDCON LCDEN SLPEN WERR = cs1 CS0 LMUX1 LMUXO |000- 0000 | 64,258
LCDPS WFT BIASMD LCDA WA LP3 LP2 LP1 LPO 0000 0000 | 64,259
i X = KA, u= AL, —= KM, q= BERENE
be5 1:  H472 BORENT:BORENO L E (7 = 011, SBOREN A7 [ fil; AW e AL IEIFEN 0. 55 WA 4.4 “XESM (BOR)”.
2 IXEETAEREA ) B 64 SRR LALEAE, BHUE Y 0,
3 RAERSERG WICE DA AR PLLEN A7, R0, eokigit bt BBl 0. 2 W3 2.6.4 % “INTOSC X R PLL” .
4:  HGEFIEFEZN (MCLREBLEAL = 0) ARl RG5 fi7; I, RG5 MELHUE N 0. sbfr it K.
5:  MRHEAIE M IR G AR RAB/RAT F LA I BT 2 77 1A 43 G 6y s 15 | e X e 7 4% 1 B R 5220 0.
6:  7E 64 SUMIMES R AEAE R IR ARAE X S 27 470 . WORTE BT, wlKE e AT AT Bl RAM.

© 2005 Microchip Technology Inc.
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5.35 STATUS % 17-4%

R, 24X d FH BCF. BSF. SWAPF. MOVFF il MOVWF

W 52 Bk, Status HAFHE S ALU MSRIZ ke Status Wiy, P RS AR
SpRA. AEFIL SFR —RE, ST LR LA ’ o T VST
A AR AR S RS RG4S % 242
RN
4 Z. DC. C. OV 5 N A4 L Status & 24-3 TR AL, _
wAra A HAs i ras, BASEHEEALR, MR e FEVIEIE LA, C H DC 743 i by f A A0
PR AT BB 25 A7 A RS A PRI, 3T — 4448 S BB AL bR AT o
Status %3 {7 4 {F Jy Hbr# {7ae ({4654 ), Status #7474
fRIZ R AT R AT A —FE. i, CLRF STATUS ¥
1 Z B A IR IRE A% (000U uluw) .
AR 5-2: STATUS #7752
u-0 u-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x
| — | = | = N ov z DC C
bit 7 bit 0

bit7-5  FFL: k0
bit 4 N: 8f

A AR SRR (2 HMD) « BRI RET 1 (ALUMSB=1) .

1 =410
0 =4 RNk
bit 3 OV: i tif

PRI FARF S AR (2 BERIAMD) o RUIE T 7 C0 " JERIEAE I, 6 R 80T

A1 (bit7) KAENAS,
1 =HfF5EREFF RAERE (RRIEFD
0 = WA kA H
bit 2 Z: EANT
1 =HAREHEPEEHER AL
0 = HREHMEHIEHERANE
bit 1 DC: 4liBhitAr [ 1547 bR AT
T ADDWF. ADDLW. SUBLWHFI SUBWF 54 :
1 = 25058 4 M R AR T T
0 = G5 RIS 4 AMEAT AR A AT

VE: ST, Bt S A K)o P22 I 5 ANERVER 2 HERIAMD SR PAT
SHFRAIIES (RRF R RLF) , AR B4 A7 231 bit 4 5% bit 3.

bit 0 C: HEAL /AT ER AL
Fi-T- ADDWF. ADDLW  SUBLWHI SUBWF $54>:
1 =GR hr kAL T L
0 = i Rerb g AR S AL AL

: RETAEAL, BVER A SR o dkide i Tl 55 — AN RAE RN 2 BESIAMD RS, X
THRALIES (RRF, RLF), BUA7K ER A7 s 10 B i A R AT

R = W4y W = i[5 {7 U= KHM, #5240
-n = AN RME 1="%1 0=% x = K45l
DS39629B_CN % 80 1t %ﬂﬁ © 2005 Microchip Technology Inc.
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54  HEIFHEEK
¥ M ffigE PIC18 ¥ RIIE A 4EH, PIC18 Iy

AR AR LR & I AT & R
HAGER, WS IE 5.6 7 “BRmmas
E I e

AL — R 6 R A 2% Sk, R R v
B, HAT LU 2 Bh o7 vt B At g s 1) S k. KR
TR0 F-HEAR T [ 2 ). HeAb e & T RE e —
Pk, RIS R G ERE TV RiR
AAETE .

X SRR .

o [y T4k

o SCEPESAE

o HiTk

o A4k

Mffife T RIS ER (XINST BlE A7 = 1), &7
A ot SRk, B B 7 B KR A2 5 kA AL,
% 5.6.1 1 “fFAAIERBERTEMIH” K E e
MHHE E TR .

5.4.1 HEEp AL &SIl

RZ PIC18 R S MAA T EZAE TS H, PATIX L
UL TG N, BEAER—AS A7 st
ITEAE . ST AEBERUR A SHhk. BlndE 4 SLEEP.
RESET #l DAW

HoAb R4 09 TAE 7 X5 S IAME 75 B R i v 5 HoAh
A O e el S L RVAL B (BT E S P S B v
AR A SN E S0k, 44 ADDLWAT MOVLW E14114%
TR WA A7 28 N B R R B S B (o LAt 1 37 R 2%
FHFE 4, #ihn CALL FI GOTO, ‘EAITAFE 20 f7 HIF 7
it et

5.4.2 HiSh

B T U B RS b 4 S R I AT B A YR R/
o B pribhil. SRR A A S EE E .

76 PIC18 [\ A AZ e 45, AR AT 7215 i g 4 2R
NG UL BT k. i IR L 4g A d0 a2 A 8
F) EL MR D AT ARG 3 Shth bk 45 e 20
RAM [ R AKX R 5 Aras bl (35 5.3.3 1 “H@
FEHEAs” ) BV EIEAEIX (3 5.3.2 97 “Hefidg
YRR D T F5 4 B VR B A oC H b

P EEAE RAM 47 “a” B bk 7. % “a”
Jy LI, BSR (3 5.3.1 % “FAEXEFRFAE") 1
P ZH IR A rh i 5 10 B B8 T 00 5 S AT S 1
SEHE 12 Ak, Y “a” Sy 0 W, IR Bk R
BT A9 R 5 A A7 X ) — A2 A7 A% i P 3 4R
RAM [t -1k 3 A I ol R g B R o) - kA R
HILNES, in MOVFF, {EfERD a5 52441 12
friuht, REEPEHAEt A Hiruhl, EXLFER T
BSR #5842 2

EeE Hbrthblk i Bdsfr “d” #fig. % “d” o 1 i,
R AERR A A HF E  FORIIN . 2 “d”
“O7 W, SERWAEAEE W AR, WA “d” B
464 1) B bR RS 1, S S IEAE B ) B bR
EBEL W 125,

5.4.3 [ -1k

) B 31 FR v P U i) B A 45 Hh AR R T AN o 22
EA AN E Rk . AP0k 3SR A
kR fi2s  (File Select Register, FSR) 1M
A 455 I BT I FR B S RIN . T FSR AR SRk
R BE A AF AL T RAM R n] AERE #2060 R H
PepEhle il XM FSR FFESI 7k 2 b Sz Il ik
U ANH B s A A

W n] DU H] () 448 $H45 /5% Indirect File Operand,
INDF) BEAT 4551k IXPPEAE A VF A kel
B FREE, AT B SR bR (0 E . e A G R 4
EARIHAT R, Wil 5-5 FioR )il F44 RAM {7
X0 AR VR P AR RO A i 2 P EA T AR Bk S A A
BERSRR PP A7 A 255 0 HE R AR BHRAE

i 5-5: {1 F-HHE % RAM
(X 1)
LFSR FSRO, 100h ;
NEXT CLRF POSTI NCO ; Clear | NDF
; register then
; inc pointer
BTFSS FSROH, 1 ; Al done with
; Bank1?
BRA NEXT ; NO clear next
CONTI NUE ; YES, continue

© 2005 Microchip Technology Inc.
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5.4.3.1 FSR 21177571 INDF #5454k

(BB LA Lot = 41 27 A7 4% FSRO. FSR1MIFSR2.
TR P AT AR S — X 8 (L %5 A7 %%, FSRnH A1 FSRnL.
FSRnH %7728 1015 4 AL ARG, DRbAaExT FSR UERAF
—AN 12 SRR, AT AT LR ME TR E A it
A2 a] . Rk, FSR A7 R85 4% VR B A7 i 2
Huhk$e4.

A) 422 - ik W — 4 (A e SRS (ML INDFO 2
INDF2) 5E8H. XS /ERml LIREEAE “BRL” %747
e EAIMMT ] SFR 2SN AL M B 5 A S

Mo WHHEE ) INDF 25 A7 28 AT 2 B0 5 45 1 52 Bm vy i)
HJE 5 Z AN —XF FSR 2547 %%, fltn, 52 INDF1
1% FSRIH:FSRAL Fi5 MM Hbhl oo (1 5ds . (EH
INDF 2 A7 23 AE M E SR 8 4 S B b A58 FH AR 2 A S
FSR A%, WA AR Hbrthhl 5% . INDF #
VER A SR & 1 — P R 77k

T S 23 12 frhbhl, PRObseA 3k
ATHAE RAM 431X, FTLL BSR (K124 Fi A 25 R0 B as 5/
RAM 73+ e H d b3 A 52

Kl 5-7: kI
000h
il AT — AN T 50k 25 A2 3R A R ADDWF, | NDF1, 1 fEf#X 0
BRI A eeeeee 100h
T 1
200h
{8 P A7 A 7 55 12 75 17 2% HE SR BB 300h frfilx 2
...... FAEAE 5 Aé‘j }‘# -
ft7—%§ FSR H1ify 12 firttfiee---- FSR1H:FSRIL
! 0o 7 0 1K 3
< x[a]a]a]a] [a]1]o]o]z]z]o]o] Jooowm
N ) NN X 13
------ B0 A % 5 A P A ) B
TPtk 28 50
TEAMIF, —%F FSR1 28 b e
iy FCCh. IXEBE#E ¥4 FCCh 0 E00h
NS W g4, If
F45 RAEE I FCCh BT, 1 14
FOOh
> 1Ef#X 15
FFFh
BAET RS

DS39629B_CN % 82 T
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5.4.3.2 FSR 7 f£##F1 POSTINC,

POSTDEC. PREINC L\ /& PLUSW

% T INDF #4582 41, SE5t FSR HFAE4sib T 4 NFish

W lal R Ve S, A INDF —Ff, TR E R~ AR H

B L AT, U IR E A7 9 SE R LU ) IR

52 KM% FSR %7 f74%, JHAE FSR 16t 4 ir

TR I Itk oo b AT R R . IR AT A

« POSTDEC: jjiil FSR W1ME, RJG¥EE H B
“1)!

« POSTDEC: jjiil FSR W, 4RJEEE HBhn
“1)!

« PREINC: ¥ FSRWMEM “17, SRJGAERAEHL
He.

o PLUSW: ¥ W FHAASHHTSNME (N -127 2
128) 5 FSR A7 MBI N, JFAEBRAEp Al
FHAS BB

HN PR FSR FAMP A CREHESULED U5

M INDF %5 7re%. AL, V7 PLUSW H1rds 2 W &

25 EAE N FSR M mFE & o ZEREA S R IX A

AL, U ) A AL AT A Y A T 2 FSR A7 A7

P

{fiH] POSTDEC. POSTINC il PREINC %} FSR #4T

PRVEL AT Z5 %% FSRnL % 7£%¢ M FFh | 00h

it If 17 FSRNH a7 A7 a7 . (HIX S E R 45 AL

T4 Status ZFAESs bR EAL (rZ. NFITOV 45,

PLUSW 5 f7-% AT LU T 7E R0l A7t 5 2 i) Se B AR ik 5
Bk L] W AR A7 5 R AR, AT A A 241
FrET b [ e s I T . AR SRR IR, 1%
LB T A T2 200 A A 4 P4 P S B 2l i K K R
eGSR

5.4.3.3 1t FSR XAt FSR HEAT#4E

TEFE L R LR, )2 il DA FSR B 48
FEBAE R B R, W, 8 FSR $5 11—/l % fE 4%
2 PEBRAEAN KT o AR T R s
FSROH:FSROL {#-££[# 2 INDF1 [k FE7h, 2234
J INDFO 18 Ee/E 508 INDF1 4, 43 Fl 00h.
SR INDFO /E M E/ESCS N INDF1, 4 T3k
T4 NOP.

S5 1T, AF R4 25 A 2R — X FSR 2 A7 2% 04T 5 4
fEr R4 AE STUA RIS . AEXEHIE T, 2%
HEEN—%F FSR 27 472%, 1H FSR ANSAG T n] s 189 i it
¥k B, B A INDF2 8% POSTDEC2 £ U [F]Ff: [
‘5 X\ FSR2H:FSR2L.

T FSR /27E SFR =% [a] 1 Wi () L 25 A7 2%, BT LAl
DU TR e T T8 . P A X e 5 47
FEIF R AN Oy, IR FE AR A )4 -k R
fig o

FRJARE, 0% AR R (a4 - kb ok BT oA 1) SFR 3#E4 714
fEo P AEREAT BRI RS N0y, BAARAS /N
B 1 AT 5 A 28 A4 A o

© 2005 Microchip Technology Inc.
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55 ERFTmEIT RAIRSE

Y B ITE S EASMEE AP 2 R .
{EREY R TE S S ILA 1 PIC18 F5 44248 In 5 A4
AN F- 4. ADDFSR. CALLW., MOVSF. MOVSS #il

SUBFSR. % 5.2.4 37 “WFEHAL” W TIXLH4 1
PATIE R

56  BIRAMESATRKIESSE

{fifie PIC18 §JE K444 (XINST &7 = 1) Wik
FR T 5 T B A7 2 S e Sk B S e T T . AR RS
PIC18 WAZHE 4 Ml P B VA7 6k X 1 7 =X BT AN I o
X T R RITE R BIN T 4 Bt A7 A 4 18] i e 5
HEAEE ., BEAE Rt eA T Al H FSR2 K HLAH SC R %k
HEAT IR S0k 5

[FJREFE S T AR s AR AN o BE A o 25 [] () K
N FLEME T KA ST, SFR WL th R
A%, PIC18 PI#% T4 thArh4k L E A )% - AR AT
s WA RANZAIEE S EERIB. FSRO M FSR1 (1
CIEEAS SRRV N Nat

5.6.1 A 1 S R K i % F AT Akl 41k

8 HE PIC18 9 45 - He ks S e fil il FSR2 2 fr et K
FARRIO TR R A Bt A T IRl Sk ) 75 2K AR 4 (1 4%
PR, AR Al DR S CRIVBER AL AT 7
WD AT LU R4 0 (K i B8 ok AT A hik Tk
SRS 5E (¥ - B A ARk A A P 7 RO K i B B (A i
6| R ARG R B RS W

FEAE Y B4R, XA LR I T 2K
o SR PR B (“a” = 0) 5

H
o FREHHUBESHCEDD T T 5Fh,

TEREEAT T, SR M ST 4 bk AR5
(FEEFT AP BSR —AEH]) , sl A A2 1X
T 8 AL, IS AT th FSR2 $i7E 1 s hikSR £
MW . 5% RS it 5 FSR2 1 Py 28 I LAk 15
(7 H Ax ik o

5.6.2 237 B AR b T HE R A 2 R $E 4

AR AT 4 ] L4 -1k 1) PIC 18 P A% $i5 4 1) 25 52 31| 37 B Ay
Ik F USRI . ARG T BT - RS A )
164, oihvE PIC18 #54&9 JLF—2F 4. HAfE
FH A 507 BT B 45 2 AN 2 1

1300 P o K o e IR D VAU E =R OSSR ST e (P e 174
X CPR#/E RAM A7 “17) i 60h LL s
bk, BTN, XA ERIE S S G U —
FERAT. B 5-8 BIR T MFREY RINTR AN, /T
hERE 2 TRl L

S AR T 3y BB il - Rk A Al P A ek A ot
A E R ) e I VA S = 92 et s Wl A B R N TV
3 2421 7 “PRIESHNEE” Jof T ST E R4
SORTAAIE 8

DS39629B_CN % 84 1T
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A 5-8: EER AL ANEE R AT IR B T S (ERE T T R IITR 24D

~Ple4 . ADDWF, f, d, a (#{Ef% . 0010 Olda ffff ffff)

Ha = 0HFf260nk: 000H
48 4 LB 2 om i AT, 060H
“F YAEHT 5 060h %] FFFh 2 I 4415 0 JL
A RAM P Gl 100H
XS bt FEOh £ FFFh (ff . OH
X 15) ECHEAEfl % e Jo e oH
AN ] e A 5 ik e B AR T S ikt e “£ 1A A
060h (15T

FOOH BUEERIE RAM FH

T#k1X 15
FAOHF - === —— —
SFR
FFFH
BRTERES
Ma = 0Hf<5FhkY: 000H
I & DASE R A AR ik 3 0k 4 =X friib< 0
PAT.  “f” PR FSR2 060H
AR A i B PN 100H
I CA SR A () A5 25 47 98 [001001DA [FFFFFFFF |
(ot ik o ot bt ik mT DAAE S8 A7 TEHIX 1
ffe 2 TR 17 AN VL
TR AR 14 D

ERARB Y, EMKEE
wr.

[ FSReH | FsRaL |

ADDW [Kk], d FOOH
Hrp “k” mig “f7. TERKIX 15

FAOH| - - — = — —

SFR
FFFH
B R
BSR

Ba = 1 (FArRFEFE) I 000H
A LU LB (AR AR oson | <0 -
g B e TRk AR 20D
1To  “f7 BEAEAT 0 B A7 s
116 A X o 1 oor i
JUHbNE. A7 A5 A7AE X R FEKIX 1 [001001DA [FFFFFFFF |
WA (BSR) i, Ui AR . B
] DAAE $540 A7 ik 7 2 [B] (1) A
HJy o

FOOH

17X 15
FAOH L — — — — — — — |
SFR
FFFH
B R
© 2005 Microchip Technology Inc. Ryt DS39629B_CN #; 85 i
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5.6.3 EST RIS It 3 AR P ) bk 45

YELEAiE X

A5 FH 37 BRI AR bk - hAs 5 e s A Bk 4 RAM Gt
#B4r  (00h 2| 5Fh) [ . A e 77 f% X 0
f9 P 25 R0 B P 2 SCIRAT DUSE T 80088 A7 2% 2 18] WP AT ]
T 8607 WA, A IUNE S AAGX 0 JRE T
W75, FSR2 W LS 2 % O f ki) NIa A, i
i FSR2 b 95 (5Fh) gesE. Huliky 5Fh LA
L EGEERE RAM IR 5k Arid (L8 5.3.2
I OCPUEBEEMR ) . W 5-9 BoR T T R
T I BT WS R PR AR AR AR A X R

PRI AT X B T LA A48 T 37 RV il - kA
Ao {FH BSR (Pt RAM A7k “17) KIER/ER
HUTH ALk S AT T o F bR AR fa 1 T e i e
P CEFE FR2) BEAT 10 18] 422 ol AR bl 5 1 H0K 4k S Fc b
WE R 1B) 42 T AR A T o AT A Dl SRR A A X, {1
LA PR ML T 05Fh A F A 47K 4 42 -1l 3
) R 458 A A Ay DX L

5.6.4 SR B ISR R ) BSR

IR AT BED R R F5 A B IR 2 F S b B R ARk
X, {H BSR HUEAEDERFEAAS . #4E )y 05 i ik
AR, RAEE S, I BSR SRk BEdE A7
it

K] 5-9: A% FH SE BN Bt T iR X BB B PO B E R X
il
ADDWF f, d, a 000h T
FSR2H:FSR2L = 120h 05Fh
M FSR2 F5%l (120h) % 14X 0
FSR2#5%l05Fh (17Fh) 100h
DI 042 B B TR qo0nF — — — — o
BUUEBAE RAM [0IRH q7pn| _ _BH _}m oo
(000h-05Fh) . R 1 { P
A F60h | FFFh gy 200N -
RefE s ® 60 2 || = = = = — o
FFh, A1 Bk o A
eI R Mk T-5F hi) - fEf#X 2 N
K O o fHIE 7T ‘ﬁ SFR
LA BSR e 1T 5 fPAkIX 14
ik FFh
PRI X
FOOh
X 15
FeOhl — — —
SFR
FFFh
BB
DS39629B_CN % 86 1t ?‘JJ% © 2005 Microchip Technology Inc.
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6.0 NFEFFMHES

7E PIC18F6390/6490/8390/8490 7% {4, F2/FA7-fif 7%
o R INAAAE i A S B o BRI AT ), AEREA
VDD JEH A A AT o X T A7 il S ARAT SR AR I
BEREH AT

TR LA N AT AT . M S BRI AR TR
AR L LLZ N AR, Rk, %R ] 7R
FATHHE TR S5 R

HTEIER BTN, ANGeE NIRRT A7 k5
BEERANT 1S TBLWE #:4E T .

a3

w1 BARTBLW RS A ReH T IEWEBITRE T
6.1 TR EE ft] PIC18F6390/6490/8390/8490 “&4F, {H
TBLWI 5§ 2138 A4 TR HEF . $UTiZ
PIC18 #fHAT Pl 75 2nT LAFERR A7 fif s 225 () ALK ?b/\\ﬂﬁgp%/l\fk%\}%ﬁﬂ E{Ei[},—ﬁﬁﬁfﬂgz
B ORAM 2 BB, 9 B A 5 A i TN s, ~
(TBLRD) FI&H (TBLWD . 2. DUHTEREMES T TBLWWE 1544 ] o]
TUAR AR 2 WU SR B 2 A RAM 2 A AT A (ICSP™) .
1. K 6-1 BIn TR iE s M dE RAM 2 8] )%
TR,
FEFP At e 25 (A2 16 A7 56 1, 1T RAM 25 8] /& 8 7
. RIZEFEMRSEAFEE L 4 8 ML
TABLAT 7EIX W # 2 (R R 2h £ 8 .
&l 6-1: FiEHAE
¥54 . TBLRD*
K ekt 1) FRPAT A%
FBHE (8 L)
TBLPTRU TBLPTRH | TBLPTRL J
TABLAT
o
ﬂ_}
AT T S A
(TBLPTR) ! - - - - - - \
1 BRI BRI AR B A T

© 2005 Microchip Technology Inc.
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6.2 EHIFLES

P2 A7 4 1] 5 TBLRDARA 45 &l Tk TABLAT 7747
ZER TBLPTR %5 474541

6.2.1 LA S (TABLAT)

FHAT2 (TABLAT) &—A 8 f w1 SFR 25 [A] i
FAER . CH TR A 2 A SR RAM 2 )44
f) 8 A £t

6.2.2 FKIREIFAE (TBLPTR)

FiekH a4y (TBLPTR) TERLFPAFffds S hk 7715,
T 3 A SFR HAEssdl i FIeEm . RIgE
[ I S A . (= S - R O T
(TBLPTRU:TBLPTRH:TBLPTRL) . S {#f§ TBLPTRU
KA 6 fii5 TBLPTRH f1 TBLPTRL —itJEHE 22 1
K ekt

TBLPTR H (W {E T I FE 7 A6 2 (B A () — A Hbbik . ik 21
K7 SRVFSAE T HE 531 2MB FEFE ARG 2845 7], 55 22 fr
VT MR E S H], AFEASE ID. H P ID fooRifcE
£7.

KB 4P, Sk —F 7 X$ AT TBLRD R
AW, S TH TBLPTR 34785, AR A Fp 77 U e
TIRABHN T E . £ 6-1 ML TX4F5R. X
L AR LR TBLPTR IS 21 7.

MHAT TBLRD 4541, TBLPTR [11435 22 fr FH T
WIS 7T K5 Wl IR o A7 2 28 (W) 132 31 TABLAT .

A 6-2: RN

% 6-1: FTBLRD#54 $AT R4 4
) RIREHRE
TBLRD* | A& TBLPTR
TBLRD* + | 454 534 TBLPTR
TBLRD*- | i38:4F f5 ik TBLPTR
TBLRD+* | i3t A% TBLPTR
6.3 ENFEFFMES

TBLRD 454 13- AR P A7k s th S IOCEOHE -8 B A7
ANEHE RAM. 0 A fif 4 PR AT 2 B8 A1 I 4 2 B

Y/ ===

.
TBLPTR #5 AP M A4, $44T TBLRD $54
LRI T EN TABLAT. 54k, W Ll A 305 ik
TBLPTR LT KR ELEAE

P TR P AT fifs 2 0 55 S DL N SR TR0 . bk 9 i
AT AT B I T T AT . B 6-2 R T
SRR A 2o F0 TABLAT 2 R #4101,

R A7 2 S OB () L) it 6-1 BT

OB 5 il

TEFFfEfilas

i

zy
p

o

ok

s

(R) —— FETCH

TBLPTR =

TBLPTR = xxxxx1

XXXXX0

TABLAT

TBLRD —— A A7 B

DS39629B_CN % 88 Tt
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% 6-1: o AN i rka a e

MOVLW CODE_ADDR_UPPER ; Load TBLPTR with the base

MOVWE TBLPTRU ; address of the word

MOVLW CODE_ADDR_HI GH

MOVWF TBLPTRH

MOVLW CODE_ADDR_LOW

MOVWF TBLPTRL
READ WORD

TBLRD* + ; read i nto TABLAT and i ncrenent

MOVF TABLAT, W ; get data

MOVWF WORD_EVEN

TBLRD* + ; read i nto TABLAT and i ncrenent

MOVF TABLAT, W ; get data

MOVF WORD_ODD
* 6-2: HiEBTF NSRS RN TF75

B Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 S
) FitER

TBLPTRU = = bit 21 |FR/PAAG s LR R (TBLPTR<20:16>) 59
TBLPTRH  |F2JPA rfilgs R4t ka1 (TBLPTR<15:8>) 59
TBLPTRL  |F&JPArfilas KFaEHEFY (TBLPTR<7:0>) 59
TABLAT T 77 flf i R BT 59
B — = KNG, Bk 0o LEVT I NAEI ARAE A B R80T

© 2005 Microchip Technology Inc. Iy DS396298_CN %; 89 7
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7.0 8 x 8 fEMFIRILESS B 71: 8 x 8 TR S RIERF
MVF  ARGL, W
7.1 PN MILWE ARG . ARGL * AR® ->
- PRODH: PRODL
JRA ) PIC18 23467 8 x 8 il ik ds (i
BESEALU 0—3) « SIRERTHUIT LA 2B
FEratE—A~ 16 Mg B a8 R, %4 RAFMEAE X e N
174% PRODH:PRODL 1. %3k BT IZ AL 1 7-2: 8 x 8 HAF SHEILALSF
Wi R B A7 T PATTbR & m\'j\F ﬁg' w ARGL ¢ ARG s
SR SR NI R o B R ARG AP RIEARTERIS BTFSC ARG2, SB ; Test Sign Bit
B, NI AT RV 22 S8 A RS H 450715 5 A B8 110 SUBWF PRCDH, F ; PRODH = PRODH
I PIC18 234 £ 7-145 W T A A eidig 57 ; - ARGL
FIELEE, B HERT TR A6 28 2 TR R T IR ] MOVF  ARR, W
BTFSC ARGL, SB ; Test Sign Bit
72 THE® SUBWE PRODH, F  ; PRODH = PRODH
- AR®
Bl 7-1 45T A 8 X 8 L TIRILIEEINIELTH.
MO WREG FHArasHIe N T — AN TunT, siilizis
COTS TS
Bl 7-2 5T A 8 X 8 HRF T IRILIEEINIEL T,
BTG TEIFT AL, WIS A RN e 1) o v A R
(MSb) , AR 19 o
*71: FHRIEEE IR R
BF inpe]
S g Triges FABE
BF =S i ]
g@) (BZ) | 40 MHz B | 10 MHz it | 4 MHz i
. WA 13 69 6.9 us 27.6 ps 69 us
8 X 8 ity Tl e 1 1 1 100 ns 400 ns 1 us
e WAtk ofe vk 33 91 9.1 us 36.4 us 91 us
8 X 8ty T 6 6 600 ns 24 s 6 s
o e 21 242 24.2 us 96.8 us 242 s
16 X 16 £ T 28 28 2.8 s 12 s 28 s
i LCiESPS 52 254 25.4 us 102.6 ps 254 ps
16 X 16 HRS R 35 40 40 s 160pus | 40 ps
© 2005 Microchip Technology Inc. oy DS39629B_CN ;91 Jil
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Bl 7-3 4l TS 16 X 16 ¢

P 5 ks TR P

AR 7-2:

16 x 16 AT S RIEHIE

Hlo N3 71 NPT 32 17 45 AP TE 4 27 RES3:RESO= ARGIH:ARGIL * ARG2H:ARG2L
4% (RES3:RES0) 1, = (ARGIH « ARG2H « 2!0) +
(ARGIH » ARG2L * 2%) +
AR T71: 16 x 16 LR S HRBHEE (ARGIL » ARG2H » 2%) +
RES3:RES0 ARGIH:ARGIL « ARG2H:ARG2L (ARGIL « ARG2L) +
~  (ARGIH+ ARG2H » 2!%) + (-1 + ARG2H<7>+ ARGIH:ARGIL * 2'%) +
(ARGIH » ARG2L * 28) + (-1« ARGIH<7>+ ARG2H:ARG2L » 2'¢)
(ARGIL « ARG2H » 2%) +
(ARGIL » ARG2L) B 7-4: 16 x 16 BB RIUEFE
MOWVF  ARGIL, W
. MILWE  ARG2L ARGIL * ARGL ->
% 7-3: 16 x16 LfF S AL 7 PRODH: PRODL
MOWVF  ARGIL, W MOVFF  PRODH, RES1
MILWE  ARG2L . ARGIL * AR®L-> MOVFF  PRODL, RESO
: PRODH: PRODL
MOVFF  PRODH, RES1 ; MOWVF  ARGIH, W
MOVFF  PRODL, RESO ; MILWE  ARG2H ARGLH * ARG2H - >
: PRODH: PRODL
MWVF  ARGIH, W MOVFF  PRODH, RES3
MILWE  ARG2H . ARGIH * AR®H > MOVFF  PRODL, RES2
: PRODH: PRODL
MOVFF  PRODH, RES3 ; MOVF  ARGIL, W
MOVFF  PRODL, RES2 ; MILWE  ARG2H ARGIL * ARG2H ->
: PRODH: PRODL
MOWVF  ARGIL, W MOVF  PRODL, W
MULW  ARGRH ; ARGLL * ARRH > ADDW RES1, F Add cross
; PRODH: PRODL MOV PRODH, W products
MOVF  PRODL, W ; ADDWEC RES2, F
ADDW RES1, F ; Add cross CLRF WREG
MOVF  PRODH, W . products ADDWC RES3, F
ADDWEC RES2, F ; ;
CLRF  WREG ; MOWVF  ARGIH, W
ADDWEC RES3, F ; MILVWE  ARG2L ARGLH * ARG2L ->
: PRODH: PRODL
MOVF  ARGIH, W ; MOVF  PRODL, W
MILWE  ARG2L : ARGLH * ARGL-> ADDWE RES1, F Add cross
;  PRODH: PRODL MOV PRODH, W products
MOVF  PRODL, W ; ADDWEC RES2, F
ADDW RES1, F ; Add cross CLRF WREG
MOVF PRODH, W ; products ADDWC RES3, F
ADDWEC RES2, F ; ;
CLRF  WREG ; BTFSS ARG2H, 7 . ARG2H: AR@L neg?
ADDWEC RES3, F ; BRA SI GN_ARGL no, check ARGL
MOWVF  ARGIL, W
{9l 7-4 45 T 16 X 16 A SIIKIZHIIR S A 2 SUBVE RES2
72 DL, 32 (rgh RARETE 4 N5 qed N oo W
(RESZ:RESO) ', BLFHAHLF 5 0, 2K 56 | SUBWB RESS
AN TR B A AL (MSb) IR S B « Sl GN_ARGL
BTFSS ARGLH, 7 ; ARGLH: ARGLL neg?
BRA CONT_CODE no, done
MWVF  ARRL, W
SUBW  RES2
MOVE  ARG2H, W
SUBWB RES3
CONT_CODE
DS39629B_CN 592 1t ?‘JJ% © 2005 Microchip Technology Inc.
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8.0 Al

PIC18F6390/6490/8390/8490 331t HLAT % AN vh krilii %
—ANRWHR e ThRE, % IhAE T LA AN WS o I v
PR FARL . mpLse g b &4 0008h,
LA SE 2% T T ) F A2 T 0018h. bt 56 2% T W S
W 1EAE AR R AR AR S 4 W

H A3 AAFA TR Wi, XA :

« RCON

« INTCON

« INTCON2

« INTCON3

« PIR1. PIR2 #1 PIR3
« PIE1. PIE2 1 PIE3
« IPR1. IPR2 #1IPR3

Al MPLAB® IDE #41tf) Microchip Sk 3 441X

PRI AL, XA A [ R asAEhg E Bl

18 58 T AF AR I IX LA

W, PWEA 3 A TR

o BRAEALRAKET bW S

o fEREAL FO I RE e Bk EE B b b ) bk A AT (2
FRaGALE 1)

o RBRALH Tk B g8 AR 9

Wil IPEN {7 (RCON<7>) 1, A[{HREH Wik st

FIhe. SAlae LRI, 24 R W REf .

¥ GIEH f7 (INTCON<7>) # 1, W ffiseraihscsk

freEE 1 GEfikdo Btk K GIEL 4%
(INTCON<6>) # 1, n[fliger e H i EiFE (K

) Wb, b ibRGEAL . (AR AN 4 R

T A I RCE 1 IR, T TR AR B A B e 4

S7 B BkAE 2kl 0008h B 0018h. AT LA i 15 B AH MY

A REAT SR EE 1 B AS ik

% IPEN (5% (BRI I, 25 b i st 2
Uike, IFHTHEE S PICmicro® Ry R # S
EMARNTR, KA E Bt e B AT AN .
INTCON<6> & PEIE i, HIT{igE /251 Moh
Wrii. INTCON<7> & GIE fi7, FITAEfE /251
Wi, EFRAMT, Arf b BkE: £ 0008h.

2y N WIS, 4 R R TR B A Bl 2 DL AR R A R
Wro ¥EZJEH) IPEN 75L& GIE f7. WA T Ikt
K, XIS GIEH 75l GIEL f7. mfteg+
Wi 2 P W ACA SE P i . AE LB SE P INE, AT
P56 5 Wk ANl i R

IR A Motk N HERR, AR 8T 1) fe btk (0008h 5,0018h)
BiEE N PC. HBEAEHRWIRS T, Harbhsnt it
Fp TR AT R P BT . A B RE R W RT, 2
AN P bR B AT IE S, DLRE o TR I o Ik 2 e 7
PAT “RWRRIET F54 RETFI E KB PR, [
K GIE A G A A W 56 400 GIEH 88 GIEL 437)
B, NI A RE T

ST AN R AL, i INT 51 ke PORTB %
N EESPAR AL R T, o W Y FE R4 0 3 31 4 MRS
WHo ST 5 S U TR0 HHFR A, F T I Y. SE I 5 A A
[ o 25 R BITRR AV P LAV AN 52 5555 I 6 o 7 48 e AV A1 GIE
RN AT

H: AAEREAEM TN, ANEAE ] MOVFF 454
BB b T P 25 A7 a5 W RS BUR f

B E
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& 8-1:

PIC18F6X90/8X90 W%

PIR1<6:0>
PIE1<6:0>
IPR1<6:0>

PIR2<7:6, 3:0>
PIE2<7:6, 3:0>
IPR2<7:6, 3:0>

PIR3<6:4>
PIE3<6:4>
IPR3<6:4>

Tﬁi&ﬁ%ﬁm%
lﬁimmx%*%

PIR1<6:0>
PIE1<6:0>
IPR1<6:0>

PIR3<6:4>
PIE3<6:4>
IPR3<6:4>

PIR2<7:6, 3:0>
PIE2<7:6, 3:0>3
IPR2<7:6, 3:0>

1

TMROIF
TMROIE
TMROIP
RBIF
RBIE
RBIP
INTOIF
INTOIE

INT1IF
INT1IE
INT1IP
INT2IF
INT2IE
INT2IP

INT3IF
INT3IE
INT3IP

1) )

N\

IPEN
GIEL/PEIE

1

i,

TMROIF
TMROIE

TMROIP

RBIF
RBIE
RBIP

INT1IF
INT1IE
INT1IP
INT2IF
INT2IE
INT2IP
INT3IF
INT3IE
INT3IP

WAL T
2% P B PRHIASE 2 )
it CPU

S

| CPU () It
T
0008h

Q»

GIEH/GIE

| CPU )+l
e HT

IPEN 0018h

GIEH/GIE
GIEL/PEIE

DS39629B_CN 94 1t
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i
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8.1  INTCON #H7#3% VE: PR PR R, AT A
|NTCON =) S EL 'I?l? L El’ é’.‘\/{ N Aifi g \‘4\ ﬁ@i%%ﬁﬁﬁ&ﬂ‘]%%ﬁﬂmy EP%E*E“/&"EL
ey i LTSI s, s L HVE 1. PSR AT,
SR 5 Wb B . o I
AT LR .
H17E% 8-1: INTCON: Azl & F2 28
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x
GIE/GIEH | PEIE/GIEL‘ TMROIE ‘ INTOIE RBIE TMROIF INTOIF RBIF
bit 7 bit 0

bit7 GIE/GIEH: 2R Wi gEfr
>4 IPEN = 0 Ii¥:
1 = {FREATA A BT ) b
0 = 2% LA R iy
4 [PEN = 1 [¥:
1 = g 1 st se g b i
0 = 25 LT R iy

bit6 PEIE/GIEL: bt Wrffi g
>4 IPEN = 0 I¥}:
1 R S EN S P LTl
= 5 E T A& T

iu IPEN = 1 It}:
1 = REFTA AR 26 2 A6 v T
0 = 25 T R L 2 r b e b b
bit5 TMROIE: TMRO Ji i o i fi fg for
1 1fif% TMRO % H o i
= &% | TMRO % H iy
bit4 INTOIE: INTO 4hERAR I GEAT
1 = {8 #E INTO 4hEpHh i
0 = %% 11 INTO AR by
bit3 RBIE: RB iy [ HLFARAE H T4 RE AL
1 ={{ift RB lﬁﬁD FEPARAE T
0 = 2% 11 RB i [ H ARk i
bit2 TMROIF: TMRO % Hi v Wibs & 47
1 = TMRO 2 /£ O &% (AR S 2
0 = TMRO 2747 28 % A it tH
bit1 INTOIF: INTO 4R35 Wrbr i 47
1=R4AT INTO SMEEHIT (AT AEES)
0 = K& INTO #hs b
bit0 RBIF: RB i [ HL AR AL AR A7
1 = RB7:RB4 5| i & /bF — A5 I S TAIRS AL TR0 (RS D
0 = RB7:RB4 5| il i PR A& WA A
E: DI E SRR L S A S RBIF A28 1. %280 PORTB W] LL&E X AliE i, I
RBIF fiii % .

B
R = n]i{sf W = 1] B4 U=FRH1f, 40
-n = EHLE AN E 1=%1 0=i5% X = K40

lilg
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e 8-2:

bit7

bité

bit5

bit4

bit3

bit2

bit1

bit0

INTCON2: izl s iEas 2
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RBPU | INTEDGO I INTEDG1 ‘ INTEDG2 | INTEDG3 | TMROIP | INT3IP RBIP

bit 7 bit 0

RBPU: PORTB Lfufifigfr

1 =25 LTy PORTB L7

0 = HR# 5 ufi LB f7F 25 (H Al ik PORTB L4
INTEDGO: #}iH18r O iny e FEAr
1 = ETF bk b e

0 = FREd il A& = W

INTEDG1: #3511 Ry IERAL
1 = ETF bk b e

0 = TR

INTEDG2: #hHIbr 2 A IE AL
1 = LTk i

0 = RFREUTbAR W

INTEDG3: #}iH¥r 3 iny b Fhr
1 = A doR i

0 = T i & A W

TMROIP: TMRO % H! i o6 204
1 = mfiked

0 =&MLk

INT3IP: INT3 #MB A WL S s

1 =@tk

0 = 1&gk

RBIP: RB uify [l F P54k FR WAL S 20 A
1 =R

0 = AR

BIE:
R = WAL W = 0] 57 U= KM, 8200
-n = LS AN A{E 1=51 0=1% x = K&l

- AR 2RI, AN A DN A A R A B e SR A RE A RS T, T W A A
BB A A RAENAEAERE AW Z AT, ST AN I TR S G %o T WThR AL
B EE

DS39629B_CN %96 1t
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FI79% 8-3: INTCON3: FirishlasEas 3
R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

INT2IP | INT1IP ‘ INT3IE ‘ INT2IE INT1IE INT3IF INT2IF INT1IF
bit 7 bit 0

bit7 INT2IP: INT2 #h A Bt o 2 A
1 =@k
0 = {&fLsesk
bit6 INT1IP: INT1 MR Wit s A
1 = = d
0 = {&ftsesk
bit5 INT3IE: INT3 #haBH il e
1 = fiE INT3 AhE6h
0 =%l INT3 43 i
bit4 INT2IE: INT2 #hEBH il ez
1 = {8 INT2 4hish b
= 4% |- INT2 4P EBeh i
bit3 INT1IE: INT1 ShBH T REfr
1 = {fiRE INT1 h3 b iy
0 =Z&F INT1 #h3 b
bit2 INT3IF: INT3 #hH Wibr AL
1 = RAET INT3 AW (AU AHE )
0 = RKE INT3 43 i
bit1 INT2IF: INT2 #hErh B br A
1 = RAT INT2 4hEh W AR B Z)
0 = RKAE INT2 3P i
bit0 INT1IF: INT1 #MBr ks &AL
1 = RAT INT1 AN (B RTES)
0 = K& INT1 AhEs i

v
R = Wif W = W5 U= kR, 00
-n = b R 1= 1 0= % x = KA

H: WA AE R AN AR N PR R A BE A B A R AR RE LT FRPIRAS T, b i A7 A
K& 1 R B NAERERE AW i, SERA N R TR S A % o TR AL
A AR

lilg
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82  PIR#F{F# Ve SRR, RS N

PIR #77 B (1 & 1 B IO . AN B 7 (e = e GHGIRTANTCONSTE A

B, AT R A E (PIRT AN, BRI 1

PIR2 fil PIR3) . 2: FHPURAERLAEAERE A P TR R AL B 5T —
YR ITIR  HEHUSEG 5 I i %

F1res 8-4: PIRT: SMEHBIER (&) & 1
U-0 R/W-0 R-0 R-0 RW-0  RW-0 RW-0  RW-0
| — | ADIF | RC1F | TX1IF | SSPIF | CCP1IF | TMR2IF | TMRI1IF
bit 7 bit 0

bit7 KL 240
bité ADIF: A/D #:¥d8 HWiR &A1
1 =K AD e (WHHRIEE)
0 = AD H:R5e
bit5 RC1IF: EUSART #H Wibr AL
1 = EUSART I Z2m4% RC1REG T (it RCREG K5 %)
0 = EUSART W2 ae =
bit4 TX1IF: EUSART Kk ibrdifhe
1 = EUSART ki%Zr#s TXIREG 0% (5 A TX1REG %)
0 = EUSART kI ZE s ik
bit3 SSPIF: F:[f)0 47 L ks &AL
1 = RIE TR 5E (LIRSS
0 = SRFRIL 1 Bl
bit2 CCP1IF: CCP1 thilihr&fr
y—
1 = RAT TMR1/TMR3 ZF 7 a8 HE (A FUH#AEE)
0 = RKk4 TMR1/TMR3 /£
Hﬁﬂ‘ j%lﬁ:
1 = RAET TMRYUTMR3 /783 I LLEIERS  CAAUH R AE 2D
0 = RE4E TMRAU/TMR3 21728 1 L 4 UL fid
PWM #5 5 ;
LE AR A
bit1 TMR2IF: TMR2 5 PR2 VLHH kR 547
1= TMR2 5 PR2 ILfic CAZ0H #AERE %D
0 = TMR2 4 PR2 R[L[i
bit0 TMRA1IF: TMR1 i i Wrbs &4
1= TMR1 #(E2 i O AREZ)
0 = TMR1 %4788 K5

R :
R = AJELAL W = 1] 57 U = RHIfL, #5050
-n = EHEA N (E 1=H1 0=¥5% x = KAl

lilg
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#1745 8-5: PIR2: SMEHETER () FiF4s 2
RW-0  RW-0 U-0 U-0 RW-0 RW-O0 RW-0  RW-0
loscrIF | cmF | — | — | BCLIF | HLVDIF | TMR3IF | CCP2IF
bit 7 bit 0

bit7 OSCFIF: =328 3 Wrbr B A7
1 = AEWY LS, Uk e INTOSC 1N INEH AN (LR NEZ)
0 = ARG EPIERIZIT
bité CMIF: b as H Wrbs 4T
1 = RIS (ARG %)
0 = WA AR
bit>-4  KHL: Hh 0
bit3 BCLIF: 2k o Wikr &
1= RAETREMN CBFHRAEEE)
0= REAERLMHR
bit2 HLVDIF: &1 /ARSI A s 25 47
1= RAETRERRE (BIAHBIRES)
0 = 3% R i TG FR A R AR 557
bit1 TMR3IF: TMRS3 3% H o Wibs G A7
1= TMR3 &8 Cut (U RAIFEED
0 = TMR3 75 f7-%% A tH
bit0 CCP2IF: CCP2 Hilkikr&fr
R
1= RAET TMRYUTMR3 ZFAEastife  CUAATHRME )
0 = K&k4 TMR1U/TMR3 £ 884t
Lb At .
1= R4A7T TMR1Y/TMR3 ZFAras A TR CAATH R AE )
0 = HKE TMR1UTMR3 %5 (23311 H & UL

PWM £5{
PRI A AR

23ba
R =\ A W = A5 4 U= KM, 5th0
-n = AR 1=%H1 0=14% X = K4

lilg
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#1745 8-6: PIR3: ShEHMIER () FFF4%3
U-0 R/W-0 R-0 R-0 U-0 U-0 U-0 U-0
| — | LcoF | RcaF | Tx2F | — — — -
bit 7 bit 0

bit7 KA 40

bité LCDIF: LCD HWrkr&f; CHiEHAEH ST B WEN A0
1 =T COM i) LCD %idl (AU AE %)
0 = WMAKH T COM ) LCD %i#E

bit5 RC2IF: AUSART 4 Wrbr diir
1 = AUSART #0825 RC2REG % (iHL RC2REG IMiE %)
0 = AUSART £tz nlas b =%

bit4 TX2IF: AUSART %Kikt Wiksdihr
1 = AUSART Ki%Zerh 2% TX2REG ©'%F (B A TX2REG M%)
0 = AUSART KIXZZ 4% A ik

bit3-0  KFAL: A0

R
R = Al ELAL W = a5 A U= Rz, #2240
-n = FH S AN IE 1=5 1 0=1=% x = R4

lilg
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8.3 PIE &

PIE #FA7as & 2o R T IAl fe Ay . AR 4 21 1 Hp b
WIEE, A NN W IR /74y (PIE1. PIE2
A PIE3) . X4 IPEN = 0 i}, TEAHEEAT—APBEF KT, 2
¥ PEIE A8 1.

#F1res 8-7: PIE1: ShEPBTERE R 1745 1
U-0 RW-0 RW-0 RWO RWO RW-0 RWO RWO
| — | ADE | RC1E | TX1E | SSPE | CCP1E | TMR2IE | TMRIIE
bit 7 bit 0
bit7 KPR B0 0
bit6 ADIE: A/D e ffidsh il fERr

1 = {fifie A/D ik
0 = 2% |- A/D i
bit5 RC1IE: EUSART Hals i g7
1 = {fifig EUSART H2ir iy
0 = #%1I- EUSART #: it i
bit4 TX1IE: EUSART K% s aesr
1 = ffifit EUSART k% b
0 = #%1- EUSART K i%lkr
bit3 SSPIE: A0 AT L HR Wi REAT
1 = {fifit MSSP ikt
0 = #%11- MSSP i
bit2 CCP1IE: CCP1 ki flifigfir
1 = {fiit CCP1 ik
0 =% CCP1 i
bit1 TMR2IE: TMR2 5 PR2 VL i Gefr
1 = ffifit TMR2 5 PR2 VAL A7
0 = 25 ||- TMR2 4 PR2 JGHC Hh it
bit0 TMR1IE: TMR1 3% H T e df Gz
1 = {fife TMR1 %5 H iy
0 = 2% 11- TMR1 % iy

BIvE:
R = WA W = T 5L U= RMA, 52050
-n = EHRATIA{E 1=H#1 0=i% x = AR50

lilg
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FA7% 8-8: PIE2: SMEF R & 78S 2
R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
|oscFE| cmME | — | — BCLIE | HLVDIE | TMR3IE | CCP2IE
bit 7 bit 0
bit7 OSCFIE: #i&as KA Wil Refr
1= ffifg
0= 2k
bité CMIE: [hiRasH Wil fEfr
1= {iifg
0= %1
bit5-4 KHEAL: HH0
bit3 BCLIE: & &kphserhfipels
1= ffigk
0= 2k
bit2 HLVDIE: = / & A0 o 4 G Avr
1= flif
0= %1
bit1 TMR3IE: TMR3 i H K i GEAr
1= flifig
0= %kik
bit0 CCP2IE: CCP2 i {fifigfs
1= {fige
0= 2k
B
R = WA W = [ 5. U= AKHMr, #2240
-n = I 1="%1 0=i4% x = K%

lilg
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#1775 8-9: PIE3: SMEHHTERES /74 3
u-0 RIW-0 R-0 R-0 u-0 u-0 u-0 u-0
| — | LcbE | Re2E | TX2E — — — —
bit 7 bit 0
b7 SFIEL: Wb 0
bité LCDIE: LCD HWrflifiefs CHiEFAEHEAHRR T B BN G0
1= i
0= %51k
bit5 RC2IE: AUSART FZIiCH W fiff B fir
1= {fige
0= %%
bit4 TX2IE: AUSART %% Wil GEfr
1= ffigk
0= %1
bit3-0  RAL: Eh O
B
R = A4 W = m] 5 U= KMt k0
-n = FHLE AL PME 1="H1 0 =i5F* X = KAl
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8.4 IPRHFHES

IPR 2717 &3 05 A Ah RO T AL SE A o AR A SR BEH T
RECR, A =AM A A7 s (IPR1, IPR2
HIPR3) o AL RIS, SR Wi o 2 A e

(IPEN) f7E 1.

1728 8-10:

bit7
bit6

bits

bit4

bit3

bit2

bit1

bit0

IPR1: SMRHWHREHR T 1

R/W-1

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

SSPIP CCP1IP | TMR2IP | TMR1IP

u-0 RW-1 RW-1  RMW-1
— | ADP | RCIP [ TXIP
bit 7
RFIBL: 1 0
ADIP: A/D s B L se 2 pr
1= stk
0= fiRfsE

RC1IP: EUSART U Wi e g hr
1= =itk

0 = R
TX1IP: EUSART KiXF Wi degifi
1= =t
0= Rt

SSPIP: =[R2 H AT H FR TR SE i r
1= =itk

0 = R

CCP1IP: CCP1 kil segifr

1= mfised

0 = R

TMR2IP: TMR2 5 PR2 VLIS Wik 5648 A
1= @hksk

0 = Ak

TMR1IP: TMRA1 % A i 26 24
1= @t

0= fRILAH

bit 0

P
R = W id W = i
-n = LA f 1= 1

U= b,
0= %

A0

X = A0

DS39629B_CN 25104 1T
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FHEE 8-11:

bit7

bité

bit5-4
bit3

bit2

bit1

bit0

IPR2: SMEHWILERFHFE 2
R/W-1 R/W-1 u-0

u-0

R/W-1 R/W-1

R/W-1 R/W-1

[oscFP | cmPp | — ]

BCLIP HLVDIP

TMR3IP | CCP2IP

bit 7

OSCFIP: Hii 3 % K3 F Wik sE g 4r
1= =t

0 = R

CMIP: Lbiss Wik se s

1= mfied

0 = AR

FHEML: A0

BCLIP: @2k segih
1= =t

0 = RS

HLVDIP: & / AR AN Wil s A
1= mfikedk

0 = AR

TMR3IP: TMRS3 ¥ i Wi Se g fir
1= mhkgk

0 = AR

CCP2IP: CCP2 il se 4t

1= =i

0= Rt

bit 0

BIE:

-n = EHRA7INA{E 1="%4 1

R = AliEAL W = i 547

U=
0=

AHAL, 8RO

Sy
1H =

X = A0

© 2005 Microchip Technology Inc. ?‘JJ
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FeE 8-12:

bit7
bité

bits

bit4

bit3-0

IPR3: SMEHWILERFHFEE 3
u-0 R/W-0 R-0

R-0

u-0

u-0 u-0 u-0

— | Lcoip | Reaip | Tx2iP

bit 7

KR 5240

bit 0

LCDIP: LCD Wit segihr ik FAREr A8 B BB RE %0

1= =tk

0 = fLIRsE

RC2IP: AUSART Ui Pl se 4 Air
1= sk

0 = fiLfltsesi

TX2IP: AUSART i it sE g dr
1= sk

0 = fiRfltses)

KA A0

Ik
R = ik W = A Ef
= BBSIRIE 1= 1

U= Rz, #2240

0= %

X = AHl

DS39629B_CN 25106 1t
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8.5 RCON ZHfE®

RCON 75 1728 WAL 57 (1AL AT FH SR A 52 B4 L IR AL B
25 N AR HRAS e iR ) TR K . RCON 36 £ — AN eI R
WL e AL (IPEND .

FAEAS 8-13:

bit7

bit6

bits
bit4

bit3
bit2
bit1

bit0

RCON: HrfEH]a1es

RW-0  R/MW-1 U0  RW-1 R R1  RW-0  RMW-0
| PEN [sBoren| — | R TO PD POR | BOR
bit 7 bit 0

IPEN: i LoG g RENL

1= fFgehWitse g

0= 25 -iFIsE . (PIC16CXXX AR
SBOREN: #ff BOR 1§ figfr

BANT AR R ARE VEANE B, S WA fr4s 41,
KM A0

RI: RESET $54 braf
BRAM AR VAN B, ES WA 4-1,
TO: &1 15 I 48 R I b s

AL ERAEMTPEAE R, WS AR 41,
PD: R bR A

BRANPRAE R TEAN R, ES TR 41,
POR: b kA Ar

AN ERAETEAE R, WS AR 41,
BOR: KJE&E (kA
FRANEAE AN B, WS WA 41,

R = WA W= A5 i U= L B0 0
n= LBSAIE  1=#1 0=% x = K/

lilg
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8.6 INTn B| ks

RBO/INTO. RB1/INT1. RB2/INT2 Fil RB3/INT3 5| L
(RIS T A 2 SV i A Ko 2 INTCON2 %5 4745 th

8.7 TMRO ¥y

76 8 fiEs (BRAKE) T, TMRO 2% 2% s
(FFh - 00h) 21§ TMROIF #r&47 5 1. 7E 16 Azt

AR INTEDGX A E 1, Wy BTk, Wiz ~, TMROH:TMROL #% f7#sxtfustt (FFFFh -

RLWEEZ, WA N . 2 RBX/INTX 5L H 3L
—NEROLVT, AN ARG INTXF 08 1. s i
TAIREFAEREAL INTXE, w48 iz b W7 . 76 505l e
WY, 0 ZAE FR T IR 5 R R 5 T PR T A

A%

T (INTO. INT1 FI INT3) Hfed A5 58
MRl . A R R A A GIE B 1, AL FR R4 A 8.8
R S5 56 R8BI ) B AR PAT RET

INT1. INT2 F0INT3 [ W40 2 42 i vh W7 00 58 24 47
INT1IP (INTCON3<6>) . INT2IP (INTCON3<7>) #
INT3IP (INTCON2<1>) Hf{E#E. ¥4 INTO M
KR AEHAL.  INTO LAZER— A m e R i

% 8-1: % STATUS. WREG #il BSR F 783 F{ERFEZE RAM

0000h) & TMROIF Fr&ALE 1. 38 fFRE AL
TMROIE (INTCON<5>) ¥ 1 siiEZ, wLMfiRgmkdk
Wiz . Timer0 (¥ Fh B 00 26 4% i v KT A 58 47
TMROIP (INTCON2<2>) H{{HEE . MBE— T iR

Timer0 B KITEH A2, 152 W5 10.0 75 “Timer0 £
UL INTXE 61T AR b 1, BT (K50 O

e 2y

BRI

PORTB Hi 254k i

PORTB<7:4> LR AN H-FEL S ¥irEN RBIF

(INTCON<0>) #

1, 3K A B 47 RBIE

(INTCON<3>) # 1 8iF %, 0l LlFRealst iz,
PORTB i P (LA T I 0L 56 2 i R BT L sE i RBIP
(INTCON2<0>) 1 IfH k& .

8.9  FWIHIDIH RS

e T IE, HIREIR PC Huhlk R AHERR. 4k, %
WREG. Status fil BSR 7 1725 A {8 H A\ PRtk [l HE A%
QSRR AR P BTGRP ThRE (ULEE 5.3 T “BIER
ERRMRR” ) . 4 P AT R AR N AR T AR S R
i, f#4F WREG. Status fil BSR /723 [1H . HREH

P BN, AT A

Hem

LARAT I AT AF 3 (0 1] 8-

VLEPAT T IR 95 R 7 1T, fRAF JF P 2 WREG. Status

F1 BSR A7 A II{H

MOVWF W TEMP
MOVFF STATUS, STATUS_TEMP
MOVFF BSR, BSR TEMWP

; USER | SR CODE
MOVFF BSR TEMP, BSR

MOVF W TEMP, W
MOVFF  STATUS TEMP, STATUS

; WTEMP is in virtual bank
; STATUS_TEMP | ocat ed anywhere
; BSR_TMEP | ocat ed anywhere

; Restore BSR
; Restore WREG
; Restore STATUS

DS39629B_CN 25108 1t
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9.0 110 %5 0

FRPEIE 5 I S AL RERThRE, 24T 9 i 1 Al bl
Mo VO 3 L85 5880k LA ThRER . — %
K, AR (R AR eI, HX B (R 5 LIRS AS e 1
FHAVEEH 110 511,

BN L =788 IXLE A A7 A

o TRIS %1588 (KR )5 M 24798

« PORT #if7a% CEREAR: 5 A s

o LAT /8 R eiess)

X 1O 5 IR ST 18 o— S A 2 35k
PEETE2E  (LAT Z758) o

B 9-1 45 T IB T 1/O i LRI A, e e 1) HiAlh
ANBERIEE

K 9-1: A 10w OB TAERE
% LAT ﬂ
5§55 D Q } o EZ
= LAT 110 31 M
B, Port CK_
i AT 2
e— D Q

5 TRIS ! KL
TRIS Hifr 4 [IN
[ji)‘%ﬂl'%&

|
L TRIS N

EN
ik Port DC —‘

¥ 1: /O 51 Vop Ml Vss Z (A4 e —HAE .

9.1 PORTA. TRISA f1 LATA &1%%%

PORTA #& 8 A7FE (KX A5 1 o Sk RIHOHE 7 17 25 47 2%
23 TRISA. # TRISA & 1 ] LUE6H N [F) PORTA 51 i
M R B O 51 CRIDER SR A i H 9K 3 2 T B
) o ¥ TRISA 3% 0 v LUK X R ) PORTA 51 JITC &
oS R R4 H A 2% S Ak e 5 s D o
3 PORTA ZFAZES A5 | B AR ST 5 % A A7 i A
BB Nty VB AT 3%

Bmpifrss (LATA) 27 G asmi s . X LATA 2547
WRATIE— B — S RMEK S PORTA (¥4 i
H.

RA4 5|15 Timer0 HLH (1) Il 4dgy A LL Kz LCD B UK ) 1)
Be ., Wl RA4/TOCKI/SEG14 5|, RA6 Fil RA7
SIS EIRSRGIMERN, M ERE S A (w7
fRTEAE R, S NEE 23.4 3 “BEA”) P EIRY

PHATHCE DR AN S M e A PR A Ek 110 51,
e AR D5 I, RAG FiI RA7 K& HAEXH TRIS
1 LAT {73524 0.

HAh ) PORTA 515N . AL VREF+ FI VREF-
WNDIHER . Wi ADCONT ZifEge (A/D #55%
788 1D PRIEEIAEEE 1, 7 RA3:RAO fil RAS
SIIEAE A/D B NG .

T8 3 7E CMCON 7577 % vh 3 B A N IO A7 348 ] LUK RAO 21
RAS5 5| A Eh g s A B . 20K RA3:RAO HIfE
BN, WA Ehis g,

T 15 EH S A, RAS FT RA3:RAO 4 i & A
FAUA I A 0. 11 RA4 N4k Ac & A %

THIA

RA4/TOCKI/SEG14 5| 412 jite 2 Rl & S N FD i A T
B, T ITE HA Y PORTA B TTL B P
F1 CMOS K54 H .

Rl AR RSN, TRISA 2547384548 #51H) PORTA
ST TT . EB TR, P 22 ik
TRISA 27 A7 25 HAR N AL AR FE A B 1 RES.

RA5:RA2 it 5 1 LCDSE1 #1 LCDSE2 #4728 HF A 45
HF) LCD EXBRzhs A . A 425 RIX S B, ]
1 F 1/O i I D fg o

%] 9-1: ¥4tk PORTA
CLRF PORTA ; Initialize PORTA by
; clearing output
; data latches

CLRF LATA ; Alternate nethod
; to clear output
; data latches
MOVLW  07h ; Configure A/D

MOWWF ADCONL ; for digital inputs

MOVWF  07h ; Configure conparators
MOWF CMCON ; for digital input
MOVLW  OCFh ; Val ue used to

; initialize data

; direction

; Set RA<3:0> as inputs
; RA<5:4> as outputs

MOVWWF  TRI SA

© 2005 Microchip Technology Inc.
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%£9-1: PORTA L&k
5B AR B | e | VO |EWE B
RAO/ANO RAO 0 o} DIG |LATA<O> $cdfifiinth . ASSEANLS I 5 1K 3.
1 I TTL |PORTA<O> ¥fliii N . K4 PORK, 24 0.
ANO 1 | ANA | A/D i NJBIE 0. 42 POR B g BRIAAC & o
RA1/AN1 RA1 0 ¢} DIG |LATA<1> Hdlehii it . AL | B & i
1 I TTL |PORTA<1> HflsfiN. K4 PORI, 4 0.
AN1 1 I ANA | A/D Fg NGB 1. K2 POR I ERARLE .
RA2/AN2/VREF-/S| RA2 0 ¢} DIG |LATA<2> Hdinfin it . AP | BIBEE s m; 4{d g LCD B i
EG16 WiEEIE,
1 I TTL |PORTA<2> ¥iflsfi N, K4 POR A, 4 0.
AN2 1 I ANA | A/D fg NJliE 2. KL POR I A BRGARLE .
VREF- 1 I ANA  |AD &S H HEHA .
SEG16 X o ANA |LCD 1B 16 Bbldin -
RA3/AN3/VREF+/ RA3 0 o} DIG |LATA<3> $ffafii . %y AN S35 | L 5 1 3 i
SEG17 M 1fifie LCD Byt 4kl
1 | TTL |PORTA<3> ¥l A . &’E PORI, #2240
AN3 1 I ANA | A/D fig NJEIE 3. K4 POR I A BN E .
VREF+ 1 I ANA  |A/D 5% HURHITN o
SEG17 X ¢} ANA |LCD KB 17 Bipliint . b b 3
RA4/TOCKI/ RA4 0 ¢} DIG |LATA<4> ¥dlafitt; 4ffifie LCD Byt iy g2k 1k .
SEG14 1 I ST |PORTA<4> 4l .
TOCKI I ST [TimerO WP A .
SEG14 X o ANA |LCD [fJB 14 Bildin s -
RA5/AN4/ RA5 0 ) DIG |LATA<5> $ididi . ANSZAEPLT e B 52 Ml fE LCD Bedf i
HLVDIN/SEG15 Wk
1 | TTL |PORTA<5> ¥flifi A. &/ POR I, #:4 0.
AN4 1 | ANA | A/D FNilIE 5. &/ POR I G BRIANL R
HLVDIN 1 I ANA |5 /A% F ARSI AN R AR SN
SEG15 X 0 ANA |LCD [fJBf 15 Bl -
OSC2/CLKO/RA6| OSC2 X o ANA | iR R i ER: (XT. HS R .
CLKO X o DIG |E& RCIO. INTIO2 il ECIO AhHTE I % 2 R (1 R 45 & ST ety ey
(Fosc/4) .
RA6 0 o] DIG |LATA<6> ¥didfith. {44 RCIO. INTIO2 fil ECIO Fit Ffifig.
1 | TTL |PORTA<6> $dliffi \. X7E RCIO. INTIO2 il ECIO #:{ Fffifig.
OSC1/CLKI/RA7 | OSC1 X I ANA | INTIO AM AT 4R % A A5l T 10 - 90 3 Bt N 8.
CLKI X | ANA B INTIO SMH BT PR bl R 1 5 I i A d 82
RA7 0 o] DIG |LATA<7> ¥¥fatiith . XA INTIO B3l R el 75034 0,
1 I TTL |PORTA<7> $flifii N o ANAE INTIO #E:0 Rl s 034 0,
B vE: PWR = fiHHHJE, O = fith, | = %A, ANA = Biflf55, DIG = H i, ST = jli%frZrasiN,

TTL = TTL &N, x = EEE (TRIS ALAFE MGG H 7 [ BRI ] 208D .

DS39629B_CN % 110 1L
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% 9-2: 5 PORTA HXHIFHHRILE
2 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

PORTA RA7(N | Ras( RA5 RA4 RA3 RA2 RA1 RAO 62
LATA LATA7M | LATABM || ATA %t 11 27 47 52 62
TRISA TRISA7! | TRISA6™M | PORTA %t 77 [ 25 47 42 62
ADCON1 — — VCFG1 | VCFGO | PCFG3 | PCFG2 | PCFG1 | PCFGO 61
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE9 SE8 64
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 64
B — = RN, 40, PORTA A HIT,

¥ 1: RA7:RA6 KILARC MBI A R 77 AL AR IR % A BL B AE RE 1/O 51 B, e #Esh 0.

i
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9.2 PORTB. TRISB ! LATB 7%

PORTB & 8 A7 XLk 11, 6 B 3R 77 ) 2 472
TRISB. # TRISB {7 % 1 A%} W1 PORTB 5| M. &
JoEING I BRI, R R R IR sl 8 B T R A .
K TRISB iz3i 0 Aot i ff) PORTB 5| BIfC & 4 4 5
BRI,y B8 IO s IR e 5 T D .

Bmaifrds (LATB) M 2P figas Wiy, X LATB %
L PIT B — S/ # 125 PORTB K% H 87
H.

% 9-2: Y1464t PORTB

CLRF PORTB ; Initialize PORTB by
; clearing output
; data | atches

CLRF LATB ; Alternate nethod
; to clear output
; data latches

MOVLW  OCFh ; Value used to

; initialize data

; direction

; Set RB<3:0> as inputs
; RB<5:4> as outputs

; RB<7:6> as inputs

MOV  TRI SB

PORTB 4545 | AR P55 by s it . TR iE T8
#1147 RBPU (INTCON2<7>) [ a] T 1 -4 e
o 2% PORTB ¥ 1115 | BATAC & i b ey, 3L59 L4
el g S ) R T N =X (Ve T W S S B A N8

PORTB mIVUA5 I (RB7:RB4) HAT L F-AR 4k, T iy )y

Ao CSRXLE ] IR E M NI, 7 Rl b W oh

AE (BRI 24 RB7:RB4 H FATAu] — N5 | B0t I 2 0 i 1

AT R N N S = Y A Rl T e 2D I £

RB7:RB4 5| {_F 4 A iP5 PORTB R N Bifr 4

T AT LR . % RB7:RB4 2| Lt “AUTER” %y

HRHATEGESE, 4 RB S ARG R W R AR S A7

RBIF (INTCON<0>) *# 1.

% T ARG B SRR B e R . P T AR

S P W IR 25 R 5 P i T

a) S5 PORTB (MOVFF (ANY), PORTB#5%
BRAh) o XK EE RASIE R .

b) Hsbribifr RBIF %

HPANCRC PR AS B & — B AW K RBIF FREA & 1,

M3 PORTB K45 RANUCEUIRAS, HEMPK RBIF drifr
AT H AR A, b W 1 B 2 B b o g 184 LA K oA
SAE R Z R W Sh e 4R . B4 P AR 40 P I 1) g
I, ESURER) PORTB (PR

RB4:RB1 it 5 i LCDSE1 Z5 /7 #s = #HI1 LCD Btk sh 5]
W . Y24 FIXSSEL N, ARl 1/O % I Thfg .

DS39629B_CN % 112 1L
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% 9-3: PORTB Ij&s
SIB AR Bl | e | VO | Ewa o
RBO/INTO RBO 0 o} DIG |LATB<0> % ffith .
1 I TTL | PORTB<0> $i#iidii A\ ; HA s Fhr .
INTO 1 | ST | SN 0 F A
RB1/INT1/SEG8 RB1 0 o DIG | LATB<1> %ffidiith; 4145 LCD Brfith kil
1 I TTL | PORTB<1> #iidi A ; 4 RBPU i 2 Ji JH 59 L4
INT1 1 | ST | A1 1 BN
SEGS8 X o) ANA | LCD [ 8 Biftliiit . 25134
RB2/INT2/SEG9 RB2 0 o DIG | LATB<2> ¥ffidiith; 41#iA% LCD Brfiith kil
1 | TTL | PORTB<2> #dliii A\ ; 2 RBPU i %) i H 99 b
INT2 1 | ST | Al 2 A
SEG9 X o) ANA | LCD 1B 9 #iftlfnihy
RB3/INT3/ RB3 0 0 DIG | LATB<3> #ififiith; 414i% LCD Brfmthin kil
SEG10 1 | TTL | PORTB<3> ¥iiEffiA; 4 RBPU it i i fil g9 L.
INT3 1 I ST AN BT 3 HIN
SEG10 X o) ANA | LCD FJB 10 Bipliii -
RB4/KBI0/ RB4 0 0 DIG | LATB<4> $¥iifaith; 4flifE LCD Bt gidkik.
SEG™M 1 | TTL | PORTB<4> #ufitffi A;: 24 RBPU i %I i 59 Fe
KBIO 1 I TTL | 5 P2 8T
SEG11 X o ANA | LCD B 11 1Rl
RB5/KBI1 RB5 0 ¢) DIG | LATB<5> ¥dlsfiith; 4ffifik LCD Bl ikl
1 I TTL | PORTB<5> ¥i#fifiiA\; 1 RBPU Rt %I i 195 E4.
KBI1 1 I TTL | 51 ARk kT
RB6/KBI2/PGC RB6 0 o DIG | LATB<6> ¥ila4fitt; 4ffifi ICD o{ ICSP™ IH2E) .
1 I TTL | PORTB<6> $i#iidii \; 1k ICD 5 ICSP I 45H .
KBI2 1 I TTL | S PAR b R T 2448 fE ICD Bk ICSP A28 .
PGC X | ST | #ft ICSP Al ICD T &4l H ¥ 47T (ICSP) I idgg A . ()
RB7/KBI3/PGD RB7 0 o} DIG | LATB<7> ¥udadinth: 4ffifig ICD B ICSP I 4EH.
1 I TTL | PORTB<7> $i#idii \; 4{#ik ICD 5 ICSP I 45H .
KBI3 1 | TTL | SIS T {8 ICD ok ICSP I 4EH] .
PGD X o) DIG | it ICSP I ICD TAEAl Iy AT HAT Rt i . (D
X | ST |4t ICSP Al ICD T &AM s AT AT Sl N . (1
Bk PWR = fiiiidl, O = #ihh, | = %A, ANA = BUUfES, DIG = Mvdl, ST = HimFZah A,

TTL = TTL ZepbdsiN, x = SWEIR (TRIS LA G 7 i) At i 208 ) .
E 1 4MERE ICSP 5 ICD B, 25 ILALAT A K5 I ThRE .

© 2005 Microchip Technology Inc.
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* 9-4. 5 PORTB M<K FFRILE
ZFK Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO 62
LATB LATB ¥ fir i %5 f7 o 62
TRISB PORTB i J7 I %5 17 %% 62
INTCON GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
INTCON2 RBPU | INTEDGO |INTEDG1 |INTEDG2 |INTEDG3 | TMROIP | INT3IP | RBIP 59
INTCON3 INT2IP INT1IP | INT3IE | INT2IE | INT1IE | INT3IF | INT2IF | INT1IF 59
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE9 SE8 64
c3paH PORTB A FH 5% 5. T

DS39629B CN % 114 1T ?‘JJ% © 2005 Microchip Technology Inc.
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9.3 PORTC. TRISC f LATC &%

PORTC J2& 8 A7 X i3 1, o N R EHE J7 ) 25 7728 2
TRISC. ¥ TRISC fii & 1 a4 %N PORTC 5
BN GIE CRIAEE B B 3K s o s S o ¥
TRISC i35 0 40 B 1 PORTC 5 Ay i 0 5 D
CRA% B A7 % B I 2 5 | BT D o

Bmaifrds (LATC) W2 rfEasid . X LATC %
L PAT B — S/ # 15 PORTC K% H 87
4o

PORTC 5)LM4MEINEEH (R 9-5) . XLe5| Wl A
i R NP As . RC1 — X L E A7 CCP2MX
BN CCP2 HEHRAERIAANE S CBRIN 1 4EBRIPIR
%, CCP2MX = 1),

LA RESN BT REIT, N/NOE XA PORTC 5 I
TRIS fi7. fLAMESTM TRIS A7 1%, Kol HE X
Jotr BB B . P N 12 2 AR N PR A i 2T
KIEH R E TRIS A,

Hi: FE_E R AL, XL 5] RIAC B BT

Ao

AR AR S 25503 TRISC S A 2 (M 28 RS
UE, 3 TRISC ot exil [AIH 4 i i) A 7%

RC2 Fil RC5 it 55 i1 LCDSE1 % 47-#% H (A7 454 (9 LCD
BRah 5 ] . AR BB, AW {EH] 1O i
FIIRE

1 9-3: ¥tk PORTC
CLRF PORTC ; Initialize PORTC by
; clearing output
; data |l atches

CLRF LATC ; Alternate nethod
; to clear output
; data | atches

MOVLW  OCFh ; Value used to

;initialize data
; direction
MOVWWF TRISC ; Set RC<3:0> as inputs
; RC<5:4> as outputs
; RC<7:6> as inputs

© 2005 Microchip Technology Inc.
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* 9-5: PORTC iRk
TRIS . \
S A FR R WE Vo | &g Pt 55
RCO/T10S0/ RCO 0 o DIG |LATC<0> #fisdiithis 448 M Timer1 &% 242k 1k .
T13CKI/ 1 [ ST |PORTC<0> ¥dfiiiA; 8 Timer1 IR At pliZk ik,
T10SO X 0 ANA | Timer1 &% ss it o
T13CKI X [ ST |Timer1/Timer3 B 2%\ o
RC1/T10Sl/ RC1 0 o DIG |LATC<1> #ilsdinihis 6 M Timer1 3% I 44k 1k
CcCcpP2 1 [ ST |PORTC<1> udfitiiN; Ml A Timert $E asmipssil.
T108SI X I ANA | Timer1 #3285 A
ccp2 0 o) DIG |CCP2 Lbfihii s PWM it 15 TH05 110 %k
1 I ST |CCP2 #itkAN.
RC2/CCP1/ RC2 0 o DIG |LATC<2> ¥flifiiii; 4ffifig LCD Bt alzkil,
SEG13 1 I ST |PORTC<2> %4l
CCP1 0 O DIG |CCP1 Lhiditiok PWM #y; fh56 T-407 110 Hidli .
1 I ST |CCP1 it .
SEG13 X 0 ANA |LCD B 13 Bifldin s .
RC3/SCK/SCL RC3 0 o DIG |LATC<3> $iE%iH .
1 I ST |PORTC<3> $#li#iN .
SCK 0 0 DIG |SPI™ [fofigit (MSSP BiHy) st T 1 5t
1 [ ST |SPI 44N (MSSP #ih) .
SCL 0 o DIG [IPC™ It (MSSP BiH) o 5% T-ik 5k .
1 I ST |1PC it A (MSSP By ; MAKARATHEEE,
RC4/SDI/SDA RC4 0 o DIG |LATC<4> ¥iE#it!.
1 I ST |PORTC<4> ¥#litiA .
SDI 1 I ST |SPI #dsti A (MSSP BiH) .
SDA 1 o DIG |I2C %t (MSSP Biby) . H5E Tk 0¥ .
1 I ST |1PC Hdii A (MSSP Bl ; BIAFRINY BB
RC5/SDO/ RC5 0 0 DIG |LATC<5> $itdidinit: 4 ik LCD Bt gkl
SEG12 1 [ ST |PORTC<5> H#E i .
SDO 0 0 DIG |SPI %t (MSSP #ibit) o sk Tk 8.
SEG12 X 0 ANA |LCD 9B 12 Bl
RC6/TX1/CK1 RC6 0 0 DIG |LATC<6> #dlnfit .
1 I ST |PORTC<6> ¥#i#iA .
X1 1 0 DIG |[FI& T8 Y (EUSART Bido) o fisb T D8R,
CK1 1 (e} DIG | 8478 AN (EUSART il o I/ 40K HECE A
1 I ST | AT A (EUSART iy .
RC7/RX1/DT1 RC7 0 0 DIG |LATC<7> #dlntit .
1 [ ST |PORTC<7> %4l .
RX1 1 [ ST | &b Tt A (EUSART i) ,
DT1 1 0 DIG | T8 Y (EUSART B o fisbTom D8R,
1 I ST |REBEHATEER N (EUSART #Hy) o H A A0 R & N .

Ky PWR =fltdiiil, O = #ith, 1= %A\, ANA =855, DIG = H'rhh, ST = JiskrZemm i,
TTL = TTL ZnhdsdmAN, x = SHMETER (TRIS AZAE RS 7 1) BAE ) 205D
¥ 1: CCP2 [N 'E (ILEN, CCP2MX = 1) .

i
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% 9-6: 55 PORTC HXH) #Ff7aIL 8

P Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 F%%%
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO 62
LATC LATC Kl i %5 47 % 62
TRISC PORTC il J; [l 7 17 it 62
LCDSE1 SE15 | sE14 | SE13 | SE12 | SEM | SE10 | SE9 SE8 64

R : PORTC A B .t
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9.4 PORTD. TRISD 1 LATD & 7738 PORTD 1{%{ EE!\LC?I‘DSBEO A AR I LCR E)%Elzfjhﬂl
PORTD £ 8 (L3 11, A TR 7 1 41 B A PR RIS, A0 At
TRISD. # TRISD {7# 1 Al¥%f M) PORTD 5| AL
A O ST 1 B T 1 9-4: Pl PORTD
% TRISD i O 14 Rif PORTD o BIACH it CLRF PORTD : Initialize PORID by
SIB CH4hreh BA 2 0 B M 3 Ot | data latones
Bmaifrds (LATD) W2 rfE sl i, %I LATD % CLRF LATD : Alternate nethod
LA PIT B —E AR K 135 PORTD H#i 847 ; to clear output
1H, ; data | atches
) ) B MOVLW  OCFh ; Val ue used to
PORTD _LJitfg | 0 LA it 25 R il R S N B . 4 © initialize data
A5 | I T A E b T Ok A N e H o . direction
Ve e LRI, S IREALE b T s as as outputo
Ao ; RD<7:6> as inputs
% 9-7: PORTD Lhf%
3IMAET Wi | e | VO | B8
RDO/SEGO RDO 0 o] DIG  |LATD<0> #idls¥irth: 4{#fik LCD Bt gAkIL.
1 I ST |PORTD<0> ¥a4i A
SEGO X o} ANA |LCD HB: 0 #El4 i
RD1/SEG1 RD1 0 o} DIG |LATD<1> #dithin; 4flifig LCD B ghidkik,
1 I ST |PORTD<1> ¥y .
SEG1 X 0] ANA  |LCD B 1 Bl .
RD2/SEG2 RD2 0 o] DIG  |LATD<2> #dls¥inth: 4{#ifi% LCD Bkl
1 I ST |PORTD<2> ¥iE#iA .
SEG2 X o] ANA  |LCD B 2 Bt .
RD3/SEG3 RD3 0 o} DIG |LATD<3> $idiff; 4 {iifi LCD Bt wiiakik,
1 I ST |PORTD<3> ¥y .
SEG3 X o} ANA |LCD B 3 Bttt .
RD4/SEG4 RD4 0 o} DIG |LATD<4> ¥iaffuit; 4 {iifE LCD BLrtpiZkik,
1 I ST |PORTD<4> ki
SEG4 X o ANA | L.CD #EHL[fI B 4 B H
RD5/SEG5 RD5 0 o} DIG |LATD<5> #dinfint: 4flifig LCD B gidkik,
1 | ST  |PORTD<5> ¥4 .
SEG5 X o} ANA  |LCD B 5 Bt .
RD6/SEG6 RD6 0 0 DIG |LATD<6> #ils¥ith: {fifik LCD B #AkIL.
1 I ST  |PORTD<6> ¥y .
SEG6 X o} ANA |LCD KB 6 #ifliii i »
RD7/SEG7 RD7 0 o} DIG |LATD<7> #dinkinti; 4flifig LCD B pidkik,
1 I ST |PORTD<7> ¥y .
SEG7 X o} ANA |LCD B 7 Bl .
B PWR =t i, O = #ih, | = A, ANA = B35S, DIG = FFfut, ST = %R asiN,
TTL = TTL Z&rdiAN, x = HRMETC (TRIS SAF MGG 7 BT n] 208D o

i
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% 9-8: 55 PORTD XM #FF7aIL &

P2 Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%
PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO 62
LATD LATD Kl th 25 4745 62
TRISD PORTD #ifi s If % 4745 62
LCDSEO SE7 | SE6 | SE5 SE4 SE3 SE2 SE1 SEO 64
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9.5 PORTE. TRISE fi LATE & 17#% RE7 th AT %I & > CCP2 Kbk ff) £ F AN 5 M. X il
) X 1% CCP2MX Jit B A7 S8
PORTE /& 4 {7 (8L 1, X B [ HHE 7 1) 25 A7 2% 42

TRISE. ¥ TRISE 7 & 1 Al i 1) PORTE 51 Hfc & . N — B
RN AR B R PR . f o T LD MR T
TRISE {73 0 A4 %) M [ PORTE 5 A1k i B 5 D
CHP, B 2% PO B0 I3 e 5 | i D . LCDCON YS3H LCD " HAE 110 ¥ OB
MRS (LATE) 217 asmu . % LATE % <1:0> AdtEO PORTE E[
ﬁ%ﬁ#ﬁﬁi—%}E&—Efsﬁéf’ﬂ%ﬁ% PORTE Hifith 847 00 COMO RE6. RES5 #il RE4
{H. 01 COMO I COM1 RE6 fil RE5
PORTE i 5| HES A il S ik A N 22 b s o 6F 10 COMO. COM1 RE6
B i AR 5 A N A 1 COM2
VE: £ LA, X8| IR E ok 2 11 BT (L COMO c

Ao | COM3)
REG:RE4 55 =4 LCD ASLIKSN5IMIE . HARrLE
PORTE 5| 1E 1/O 5| I p i Lk LCD 2~ JLIK Bl ity 9-5. PORTE
FAR T 90 R A ZACE T LMUXTLMUXO #2467 @RF PORTE l?fl,ﬁ;ﬁ, Ze PORTE by
(LCDCON<1:0>) #5Ete % 9-9 S o il FPEML T © clearing output
7k, . data | atches
RE7 %5 LCDSE3<7> firfx il LCD BLis3| I R AT e e ot
(SEG31) EH. U 4ZE B, A A{#H 1/0 3 " data | atches
. MOVLW  30h ; Value used to

¥ 5 H Al PIC18F #341:¥) RE2:REQ X N[5 | :jrlr:elc?: :)?le e

I E4 LCDBIAS3:LCDBIAS1 [{yZhfg, i MOWF TRISE : Set RE<5:4> as inputs

5 H A PIC18F 23141t RE3 X MY 1) 51 B . : RE<7:6> as outputs

5 COMO HIThfg. XPUASS] A Gesl H1E

/0.

lilg
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% 9-10: PORTE Ijjfk
SUMER | M | e | VO | @ B
RE4/COM1 RE4 0 o} DIG |LATE<4> ¥liffiit; 24{ffig LCD A JLiki kil
1 I ST |PORTE<4> ¥#li#iN .
COM1 X o ANA |LCD [ 3L 1 Bl
RE5/COM2 RE5 0 o DIG |LATE<5> #¥fifiiil; 414k LCD A St gkl
1 [ ST |PORTE<5> i .
COM2 X 0 ANA | LCD fy/2 3i 2 Bl
RE6/COM3 RE6 0 o} DIG |LATE<6> ¥diifiri; fiifik LCD B i gidkil.
1 I ST |PORTE<6> ¥l .
COM3 X o ANA |LCD [ 3L 3 Bl
RE7/CCP2/ RE7 0 0 DIG |LATE<7> #disfiniti; 4{iifk LCD Beinth i giakil.
SEG31 1 | ST |PORTE<7> i .
ccp2t 0 o] DIG |CCP2 Lbfhiti fl CCP2 PWM %ttt 42 F-5 1 %t .
1 I ST |CCP2 #ili#t#iA.
SEG31 X o} ANA |LCD [ B 31 Bipliin i
B PWR =il HJH, O = % I = A, ANA = BHfES, DIG = $viiili, ST = Mgt

&
1

TTL = TTL ZZobdsiiN, x = SHWEIOC (TRIS LA FEmd 7 1) Si7E L m] 200 ) o
" 1: CCP2 H#&HIWHE CHRCELAL CCP2MX = 0P .

& 9-11: 5 PORTE AR & A2 A
2K Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

PORTE RE7 RE6 RE5 RE4 — — — — 62
LATE LATE ot % £7 2% — — — — 62
TRISE PORTE ##li 75 [ iz = — — — 62
LCDCON | LCDEN | SLPEN | WERR — Ccsi CS0 | LMUX1 | LMUX0 | 64
LCDSE3 | SE31 | SE30 | SE29 | SE28 | SE27 | SE26 | SE25 | SE24 64
L3pacy — = KM, $h0. PORTE AN 52570,

i
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9.6 PORTF. LATF fl TRISF &77#% %1 9-6:

Ygtk PORTF

PORTF J& 8 R0 L1, % UKl J7 12 4 CLRF - PORTF
TRISF. 4 TRISF {017 1 [ #% 5 PORTF 5| I &
BTN RIS R ) dar 9K sh 28 i T LA « % CLRF  LATF
TRISF £73% 0 "l M 1 PORTF 5| JIHC & k% b 5 |
C gt M 5 B )

S (LATE) LAWY . X1 LATF %17 e v
PHAT I8 B4R 1R S PORTF 1t B VOVLW  OXOF
{Hi o MOWAE  ADCONL
PORTF b4 5| B#RBCAT it B4 R o N B % . MW OxCF
AN B T e BB T B A

PORTF 5L/ Shae EH, 3 A/D st MOWE TRl SF

A~ BRSNS R,
E 1: FHEAN, RF6:RFO 5| il & KA

; Initialize PORTF by
; clearing output

; data | atches

; Alternate method

; to clear output

; data | atches

; Turn off conparators

; Set PORTF as digital 1/0
; Value used to

; initialize data

; direction

; Set RF3:RFO as inputs

; RF5:RF4 as outputs

; RF7:RF6 as inputs

51 HFEEE N 0,
2: i PORTF AL E AT /O, 55 Lhas
2212 5 ADCONT.
PORTF it 5 f1 LCDSE2 F1 LCDSE3 27 f£ 28454 () LCD
BYWES IR T . A2 XS B, A E 17O i
HZhfg.

lilg
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% 9-12: PORTF Zjfg
SIMATR B | e | VO | e 3
RFO/AN5/ RFO 0 ¢} DIG | LATF<O> #diafith. i AR A, {H§E LCD Bt
SEG18 I B AL
1 I ST PORTF<0> s N . &E PORE, 4 0.
AN5 1 I ANA | A/D fig NiBiE 5. & /E POR I BRIARCE
SEG18 X o] ANA | LCD (1Bt 18 Eistliamil .
RF1/AN6/ RF1 0 o] DIG | LATF<1> #¥flshith . i ASZESUM A MM 244l fk LCD Bl
C20UT/SEG19 I gl Ak
1 I ST |PORTF<1> ¥4 A. %/ POR I, #:4 0.
AN6 1 | ANA | A/D i N\ilJE 6. & POR B Y ZRAELE .
C20UT 0 o DIG | Ibids 2 %uth; HustFom D 8.
SEG19 X o} ANA | LCD HJB: 19 Bipliii
RF2/AN7/ RF2 0 ¢} DIG | LATF<2> ¥diafith . i A2 AER AR50 {HfE LCD Bttt
C10UT/SEG20 I 25 11
1 I ST |PORTF<2> ¥4 N. %K/ POR I, #:24 0.
AN7 1 I ANA | A/D Fg N33 7. K E POR I BRIARCE
C10UT 0 o TTL | b 1 fhs Aok 1 1 8 .
SEG20 X o} ANA | LCD 1B 20 #iplsii -
RF3/ANS/ RF3 0 o} DIG | LATF<3> Hiiifiiih. it RSB AR 24 (A8 LCD Bttt
SEG21 AL
1 I ST |PORTF<3> ¥4 A. &4 POR I, #:4 0.
AN8 1 | ANA | A/D $ir NJBIE 8 FIELE A C2+ fig N . KA POR I, BRIAAHA ML E
s AR KR
SEG21 o} ANA | LCD 1B 21 Bl
RF4/AN9/ RF4 o} DIG | LATF<4> Hiiifiih . it RSB AR 2R LCD Bt
SEG22 I AL
I ST | PORTF<4> ¥fniiiN. &4 POR I, #:4 0.
AN9 | ANA | A/D #i NI O FOLLA S C2- #i N . K/ POR I, ERIHHIAN
B ARWEERTE.
SEG22 o} ANA | LCD B 22 #ifl4i i -
RF5/AN10/ RF5 o] DIG | LATF<5> #idiiffith . firth NN 0T: g LCD Bsk
CVREF/SEG23 CVREF B #2511,
I ST | PORTF<5> ¥fl4iiN. &/ POR I, #:4 0.
AN10 I ANA | A/D i \GETE 10 FILLECEE C1+ BN . RZE POR N, BRI K AL
o
CVREF 0 o ANA | lbigs s R R . AL RES 2 50T 10,
SEG23 ¢} ANA | LCD 1B 23 Bifldith -
RF6/AN11/ RF6 o} DIG | LATF<6> $iiiffiih. it R BB 2R LCD Bt
SEG24 BB L
1 I ST | PORTF<6> ¥f4iiN. &/ POR Y, #:4 0.
AN11 1 I ANA | A/D i NGETE 11 MIELECAS C1- N . &/ POR I, ERIA WA E
: AFEMECT
SEG24 X ¢} ANA | LCD B 24 Biplsii -
RF7/SS/SEG25 RF7 0 o} DIG | LATF<7> ¥dlifitl; 4l LCD Bty w4 k.
1 | ST | PORTF<7> ¥4\
ss 1 | TTL | SSP (MSSP #H) [HMNEhEFMA .
SEG25 X o} ANA | LCD 1B 25 Bifliiih -
B PWR = fftiifiJs, O = I = %A, ANA = BHfUfES, DIG = Hvfii, ST = MisirZEnhatiiN,

TTL = TTL ZrhatmN,

HETESR  (TRIS SLAR N L5 1) SR 2080

© 2005 Microchip Technology Inc.

-g«
i

DS39629B_CN %5 123 5t




PIC18F6390/6490/8390/8490

% 9-13: 5 PORTF MXHIF AL E
L Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

TRISF PORTF i Ji I 2 il 5 £ 4t 62
PORTF 3 PORTF 5|l / 5 PORTF H¥iif7 o 62
LATF i /5 PORTF Ui A7 o2 62
ADCON1 — — VCFG1 | VCFGO | PCFG3 | PCFG2 | PCFG1 | PCFGO 61
CMCON C20UT | C10UT | C2INV | C1INV cIs CM2 CM1 CMO 61
CVRCON | CVREN | CVROE | CVRR | CVRSS | CVR3 | CVR2 | CVR1 | CVRO 61
LCDSE2 SE23 SE22 SE21 SE20 | SE19 | SE18 | SE17 | SE16 64
LCDSE3 SE31 SE30 SE29 | SE28 | SE27 | SE26 | SE25 | SE24 64
B — = R, ¥k 0. PORTF A fHEHIC,
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9.7 PORTG. TRISG f! LATG & 7%

PORTG 2 6 A7 (R [ 3 11, Xof J8 (14 54t 7 [n) 5 47 i
TRISG. #f TRISG 7% 1 Al¥exfNiff) PORTG 5L
BN G CHIRREG Y i IR s BT mifH A
H TRISG {73 0 nPROA A ) PORTG 5| BAIC A it
SR CR AT A 3 O B0l A 38 5 D HED

Bmaifrds (LATG) W AFifiasitif . X LATG %
R PIT B — S/ ¥ 15 PORTG K% H 8/
H.

PORTG 5 USART #I LCD IhfeEH (% 9-14) .
PORTG 5| JHIHR 3 it 26 45 fik A S N Bl 2%

MAFREAN R T AERT, N/NOvE XEEAS PORTG 51T
TRIS {7, FEHMESTM TRIS 7 %E, Bz Xk
N L ErE . 2 A I AR . O A T R IE A
BE TRIS £, MRt 5SS EASHEEN TRIS 7
%o Xt R VFXT TRIS T A7 A AT 5 — 1504 — 5 45,
T TG 75 76 R AN 5 L RITC P18 4L

PORTG<4:0> i~ L5 i LCDSE3 27 47 32425311 LCD Bt K
BEIHEH. 92 IEXe BN, A Al 11O b1
e

PORTG 1% 6 N5 (MCLR/VPP/IRG5) HHefE M
NHIB . HA4E i MCLRE 8553k, Sk e h
s (MCLRE = 0) I, ©#48 7 E5MmAG]
JH. i, HERELS TRIS 8; LAT f7 6. A0, &5
PR RN ST —HE, RG5 7845w
T AR A R FE L R S N 5 1 A

H: £ LR AL, A B F I R 48k
I, A% RGS fHRE N B FHA . AR
5 A5 B0 B BT A -

1l 9-7: ¥tk PORTG
CLRF PORTG ; Initialize PORTG by
; clearing output

; data latches

; Alternate nethod

; to clear output

; data latches

; Value used to

; initialize data

; direction

; Set RGL: R& as outputs
; R& as input

; RG4: R& as inputs

CLRF LATG

MOVLW  0x04

MOWF  TRI SG

© 2005 Microchip Technology Inc.
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% 9-14: PORTG Ifjfit
SIB AR B | gw | VO |Ema B
RGO/SEG30 RGO 0 0 DIG |LATG<0> ##fifinth; 4{fiaE LCD Btfinthin gkl
1 I ST |PORTG<0> ¥\ o
SEG30 X o} ANA |LCD B 30 Bipliin i .
RG1/TX2/CK2/ RG1 0 o DIG |LATG<1> #ififiith; 4{#A% LCD Btfith kil
SEG29 1 | ST |PORTG<1> ##ifiN .
X2 1 o} DIG |[als5 T4t (AUSART Bibe) o 056 T3 LI 80k .
CK2 1 (e} DIG |l #s 47t (AUSART #bk) o F b 50k H L B N
1 I ST | 4rt i N (AUSART Eith) .
SEG29 X o} ANA |LCD B 29 Bt .
RG2/RX2/DT2/ RG2 0 o DIG |LATG<2> #ififiith; 4{#ifk LCD Btfiith kil
SEG28 1 I ST |PORTG<2> ¥#i#i\ .
RX2 1 I ST |5l dvirElidimA  (AUSART #HL .
DT2 1 0 DIG [ a4yttt (AUSART Bib) o 402k T3 10 Hudli
1 [ ST |[AE # T 5t (AUSART Bigh) o i 2 HlC & N .
SEG28 X o} ANA |LCD B 28 Bifliii i .
RG3/SEG27 RG3 0 o} DIG |LATG<3> ¥ififiith; 4{#if LCD Briith kil
1 I ST |PORTG<3> ¥#k#iA .
SEG27 0 o} ANA |LCD FJB 27 Bl -
RG4/SEG26 RG4 0 0 DIG |LATG<4> ¥dlifaith; 4flifk LCD B gidkik.
1 I ST |PORTG<4> ¥t N o
SEG26 X o} ANA |LCD B 26 B4 .
MCLRAVPP/RG5 | MCLR (1 [ ST [4MBEREMA; 24 MCLRE FRE A7 # 1 1Ak,
VPP Q) | ANA [ A T ICSP™ RN EUI . JCR B IAL TR, &8
S
RG5 — | ST |PORTG<5> it \; 24 MCLRE fitl B fir3 I i g o
B PWR = it iadf, O = fith, | = A, ANA = Bifilf55, DIG = Fwiit, ST = MishrZZnhaiiN,

TTL = TTL ZiphdstmAN, x = SWMEIR (TRIS LA 7 a) S7E b ] 20 )
i 1.  RG5 EAXMM TRISG fi7.

% 9-15: 5 PORTG HKHI#F A 28I &

2HR Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 ?—%{%
PORTG — — | Res") iy PORTG 511 / 5 PORTG ¥ufiiifr i 62
LATG — — —  |LATG finfinth % 17 % 62
TRISG — — — | PORTG [fy¥iufit Ji i il % 7 62
LCDSE3 SE31 | SE30 | SE29 | SE28 | SE27 | SE26 | SE25 | SE24 64
B — = KH, #5250, PORTG MBI HIC.

¥ 1 4% MCLR IV, A 0¥ RGS HfEHIA

i
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9.8 PORTH. LATH #1 TRISH &77%

[ #:  H4780 SIS |44 PORTH. |

PORTH J2& 8 17l |A] 1/O 3 1, St S [ 50m J7 1) 25 4%
22 TRISH. ¥ TRISH 478 1 Al¥x) M fF) PORTH 5|
JEIC B B NS CRIHE X Y 1) S 0K 3 2% 5 v B
) . B TRISH i 0 ml Bt i) PORTH 5| JHITC &
HrH s (RIS BT 28 1 BE I 2 51 EH D .
Bmaifrds (LATH) W2riEasmid . X7 LATH %
AR PATIE—E NS E RS PORTH (14 H 8147
o

PORTH LA 5| AR EC A it 2 e fioh i N 22 1 25
AN | IS R e b b P A B N B

PORTH

LATH

0CFh

TRI SH

Ygtk PORTH

; Initialize PORTH by
; clearing output

; data latches

; Alternate nethod

; to clear output

; data latches

; Value used to

; initialize data

; direction

; Set RH3: RHO as inputs
; RH5:RH4 as outputs
; RH7: RH6 as inputs

- FE AN, XL 5] R A B
A

PORTH &5 LCDSES #f7as sl LCD Bz
BIAZ o A 425 X S BN, A A8 1/O i I Thf.

© 2005 Microchip Technology Inc.
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% 9-16: PORTH Ihfe
SIB AR Bl | e | VO | Ewa B3
RHO/SEG47 RHO 0 o) DIG-4 |LATH<0> ¥diufinthi; 4ffifE LCD Bt kil
1 I ST  |PORTH<0> H#iki A
SEG47 X o) ANA  |LCD B 47 Bl .
RH1/SEG46 RH1 0 o DIG |LATH<1> #dladfrths 4MffE LCD Bt i pidk k.
1 I ST |PORTH<1> ¥4 A
SEG46 X o) ANA |LCD B 46 HRl i .
RH2/SEG45 RH2 0 o) DIG |LATH<2> ¥iafiti; 24{fifig LCD Bt th iz ik,
1 I ST |PORTH<2> ¥yiiiN .
SEG45 X 0 ANA |LCD B 45 Biftl it .
RH3/SEG44 RH3 0 0 DIG  |LATH<3> #ladfrths 4Mffk LCD Bt il pidkalk.
1 I ST |PORTH<3> ¥k A
SEG44 X o) ANA |LCD B 44 #RU5H
RH4/SEG40 RH4 0 o) DIG |LATH<4> ¥ttt 4{fifik LCD Bt hidk ik,
1 I ST |PORTH<4> ¥y .
SEG40 X o ANA  |LCD [fJ B 40 Biftlifith -
RH5/SEG41 RH5 0 0 DIG  |LATH<5> skt 4Mfifig LCD Bt i plidkal.
1 | ST |PORTH<5> ##E#Hi .
SEG41 X o) ANA |LCD [ 41 #Rl i .
RH6/SEG42 RH6 0 o) DIG |LATH<6> ¥ttt 4{fifik LCD Bt plidk ik,
1 | ST |PORTH<6> #iE4i\ .
SEG42 X o) ANA |LCD B 42 B4 .
RH7/SEG43 RH7 0 ) DIG |LATH<7> $dikirtt; 4{#ifg LCD Bt 4251l
1 I ST  |PORTH<7> ¥ .
SEG43 X o) ANA |LCD B 43 #Efl4ih .
BE: PWR = {tliififi, O = #ith, 1 = #A, ANA = Bifl{5S, DIG = $wit, ST = JSfrgmasimn,
TTL = TTL&rhasAN, x = SH{EICE (TRIS AL 7 [ 57tk n] 20D .
*9-17: 5 PORTH M FFRICE
LFR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 FiEETT
TRISH PORTH $i 7 b 27 47 5% 62
PORTH 1 PORTH 51} / 5 PORTH ¥ i f7. 42 62
LATH i¥ / 5 PORTH Hfiubif7 5% 62
LCDSE5 SE47 | SE46 | SE45 | SE44 | SE43 | SE42 | SE41 | SE40 64
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9.9 PORTJ. TRISJ fil LATJ F17%

@ F4780 BIMIMEME A1 PORT. |

PORTJ /& 8 A7MX i3 1, o N R HHE J7 ) 25 7728 2
TRISJ. ¥ TRISJ £ & 1 KX PORTJ 51 JHIFC &
TN A CRDEE R R s g T RS o
TRISJ {735 0 ALK N[ PORTJ 5 ATk i b 5 D
CRA% B A7 % B I 2 5 BT D o

Hldlifrds (LATY) HUZ APt as Wi, o LATJ %547
BIAT B —E 8K 135 PORTJ (4 H Bz
4o

PORTJ LFTH 5134 B A f il R il R i N 2 2%
BFAS T | 005 T Rz b P B A i N i

¥ FE LRI, XL 5] A A D B
Ao

PORTJ i&5 i LCDSE4 75 /75 1 LCD BtoRzh 5|
EH . A4ER RSB, A n i /O i D BhRE.

#igstk PORTJ

MOVWF TRI SJ

; Initialize PORTG by
; clearing output

; data | atches

; Alternate nethod

; to clear output

; data | atches

; Value used to
;initialize data

; direction

; Set RJ3:RJO as inputs
; RI5:RJ4 as output

; RI7: RJ6 as inputs

© 2005 Microchip Technology Inc.
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% 9-18: PORTJ IfjfE
ST Bl | e | VO | Ewa B3
RJO/SEG32 RJO 0 o DIG  |LATJ<O> Hdiitfirth; 418i% LCD Bl i gledkil.
1 I ST |PORTJ<0> HHiA o
SEG32 X o} ANA |LCD B 32 Biftlfin i .
RJ1/SEG33 RJ1 0 (0] DIG LATJ<1> et MR8 LCD Bt s 24k
1 I ST  |PORTJ<1> HiE#N.
SEG33 X o} ANA |LCD ffB 33 Hiftlfn i .
RJ2/SEG34 RJ2 0 o} DIG  |LATJ<2> Hufliffithi; “4f#fis LCD Bt $idsik.
1 I ST |PORTJ<2> ¥k .
SEG34 X o} ANA |LCD ffBt 34 it .
RJ3/SEG35 RJ3 0 (0] DIG LATJ<3> st ; 1868 LCD Bt iy 2%k o
1 I ST |PORTJ<3> Haki A o
SEG35 X o} ANA |LCD ffB 35 Hifblffn i .
RJ4/SEG39 RJ4 0 o} DIG |LATJ<4> Hufithinth; 4ffifit LCD Bhi th i s
1 I ST |PORTJ<4> ¥k .
SEG39 X o} ANA |LCD ffBt 39 Kbl .
RJ5/SEG38 RJ5 0 (6] DIG LATJ<5> Hidl s M1 RE LCD Bt i 2%k
1 I ST |PORTJ<5> Hfakii A o
SEG38 X (6] ANA |LCD [ B 38 Bftifar i
RJ6/SEG37 RJ6 0 o} DIG |LATJ<6> ¥ciiutiith: 41ifiE LCD Bl i ik
1 | ST PORTJ<6> #fliHi N o
SEG37 X (0] ANA |LCD [# B 37 Biftlfai i o
RJ7/SEG36 RJ7 0 (6] DIG LATJ<7> Hidl s ; MR8 LCD Bt s 2%k
1 I ST |PORTJ<7> HHakii A o
SEG36 X (0] ANA |LCD f#Bf 36 Bftifa i
B - PWR = fltdiifidii, O = #ith, 1= A, ANA = BUlf5S, DIG = HFih, ST = WEEZM MmN,
TTL = TTL&rhasAN, x = SH{EICE (TRIS AL 17 [ 57tk nl 206 .
%* 9-19: 5 PORTJ HXHFARICE
2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BrEET
PORTJ i PORTJ 31J / 5 PORTJ ¥yt i 43 62
LATJ LATJ K 25 472 62
TRISJ PORTJ 4l J7 1 1 2 4788 62
LCDSE4 SE39 | SE38 | SE37 | SE36 | SE35 | SE34 | SE33 | SE32 64
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10.0 TIMERO #itk

Timer0 FEBHAT LA MRFAILE:
o AERERARERE, VRN 8 frEk 16 AL N / v Bl 10-2 45 T 16 A7 BN Timer0 BEbR i fif (L HEIR o

A
. TS A

TOCON Zifrds (FFfrds 10-1) bz TAETy
Ao WIS LRI 2T AT TS

B 10-1 45 7 8 frBiAUE Timer0 Bl i fLHEI],

o LI 8 AL B AT G T3 L
o ALIERIN BRI CEESMED

o SR BRR LA
o i

a8 10-1:

TOCON: TIMERO #4257 f75%

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

TMROON | T08BIT | Tocs | TOSE PSA | ToPs2 | TOPs1 | TOPSO

bit7

bité

bits

bit4

bit3

bit2-0

bit 7

bit 0

TMROON: Timer0 JT2C#s 47

1 = fififig Timer0

0 = 241k Timer0

TO8BIT: Timer0 8 fi7. /16 {7 &= HIf7

1 = TimerQ #5HCE N 8 7@ M3 / vHELHS

0 = Timer0 #:ICE A 16 A7 BN 28 / %8s

TOCS: Timer0 I £k £e47

1 = TOCKI 5| i _I (&1 5 1E A i i

0 = WA A4 (CLKO) 1 M4l

TOSE: TimerO il iy i Fhr

1 = 7£ TOCKI 5| i _L B 71 P i 1

0 = 7£ TOCKI 5| _F Fa S b T w1

PSA: Timer0 544l %% 7 Be A7

1 = R4 Timer0 T4 45i8s . Timer0 W4y A A5z 751 43 S
0 = CVMAC TimerO TRAM 4SS . Timer0 W4 Ak 13 T4 451 22 i v
TOPS2:TOPSO0: Timer0 T4 Sk 41

111 = 1:256 i 4if

110 = 1:128 Wi 4l

101 = 1:64 T4 il

100 = 1:32 44

011 = 1:16 Fi 4

010 = 1:8 4 Hifii

001 = 1:4 Fii4HifE

000 = 1:2 FiZ 4L

B

R = Ay W = A 54 U= &M, 840
-n = H A R 1=%1 0=14% X = K4

© 2005 Microchip Technology Inc.
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10.1 Timer0 T/EEH

Timer0 RERT 1 2 N 8828 AT FAETH48% . F TOCS A
(TOCON<5>) LRI TTIE RS & N Ao 7E 2 I A A
KT (TOCS = 0), Timer0 BierraEA™ it b & 1 1 i
ARSI CBRAESLT) » BRARGESE T HoAh 447 L
(LS 10377 “TAMMER” ) « W5 A TMRO % 174%,
MALERE G P AR BIEN, T FRA s . P
AT G TEAE S N TMRO 2577 2% Sk fift vl bk 1] 551
T K TOCS A7 B 1 B R S gs di ok 2R T AT,
Timer0 1] {E RA4/TOCKI 5|1 _E -~V 1A B AR T
P I I . i ILYE H Timer0 BV
{7. TOSE (TOCON<4>) yhig. &M BIEFE BT
RS A0 Bl N B R 454

AT LMY FH AR RIS bk 3K 5h Timer0. {H2&, 2GR
RIS Y RIS AE A7 (Tose) [, EREZE, &
I3 PH RS T B AN A & 5 | R I A .

& 10-1: TIMERO #ER (8 fiEz)

10.2 Timer0 ] 16 AR B,

TMROH A& 16 Akt R Timer0 W1y, 12wk
AR Timer0 @&, AU EEES (I
K 10-2) o fEi5 TMROL A H TimerO iy =215 17 Py 2558
B TMROH. X KA L— B E Timer0 453 16 17,
TG e BRAIE S B T R = I RebE (RIS
S AR, BT TR AE AL, R AR G
UE 2 B ) v - AR A a2t ) .

FFE, BN Timer0 (@ b 28k TMROH ZEihar
ok slE . 25N TMROL BIE, {84 TMROH
I BB Timer0 (1) 2717 XA — R AT LA 58 ik
Timer0 4B 16 {7 F 5 5 .

Fosc/4 0

TOCS
TOPS2:TOPSO
PSA

Vit ]
5 P 3 —»_TMROL TMROIF
N ] 22 HA1
CRE AN Tey) 6
8
< > AR A

v AN, TimerO # AR N fE 8 AL LAE, JLINEEAK B TOCKI 51 KI5 5 5 -

& 10-2: TIMERO R (16 A=)
Fosc/4 0
! . TMRO i
L ‘ Ewi ——»| TMROL TMRO. }—» TMROIF
TOCKI 511y j T i A 2 ‘ e\ ‘ g 1
B4 B -
TOSE GEIFA Toy) |
TOCS \ \ /—i TMRoL
TOPS2:TOPSO lj_ ‘2 TMROL
PSA 8
8
TMROH
8
8
< S AR

W B, TimerO #efERE )7 8 LA TAE, HINEHmAK A TOCKI 5B R K M5 5 -

DS39629B_CN % 132 1L
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10.3

o Hias

Timer0 R TR SRE Ay —A> 8 (i Heds AT M
TOPS2:TOPS0
(TOCON<3:0>) fir i #, Aehf s Pt i 7 O AN F 73

AAHEEE. @axy PSA Al

BLEAE .

K PSA (77 % nDR Fil 73 Mitas 2y g TimerO #E5R. Fi7)
ARLLAE W] ATE 1:2 31 1:256 Z RIEHTRESE, DL 2 (hHE 4L

DRI .

AP TAS BAS 23 B4 Timer0 B8R, A7 LA TMRO % 47
BB AN HIE4A (I CLRF TMRO. MOV TVRO

A BSF TVRO &) #RREAE T3 Bt i) vH U %

10.3.1 U s (K73 i

TR A A e 58 4 A3, IF FLZERR P AT 39 1)
IS

10.4 Timer0 F K7

2 TMRO #1788 kB N, 774 TMRO Hilk, X Ff
i 2 Ml TMROIF #rGALE 1. W% TMROIE {7
(INTCON<5>) ]t . (ETEFilifHeiZ%+ Wias,
WARAE TR TR 5 R A % TMROIF 47

tF Timer0 AERIRIEN R & KPR, BTl TMRO Hilk
TEIFHe Ab PR 2SN HRCIR A e

vE: FOB IR TS L4y Timer0, S5 A TMRO
SRS T HUE %, EAS KR
T4 s 1 43 i o
% 10-1: 5 TIMERO A< K 5 /75
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ZFK BTER
TMROL | Timer0 Mib {6 715 2 4748 60
TMROH | Timer ftity - 15 2 ¢ 2 60
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
TOCON TMROON | TO8BIT | TOCS TOSE PSA | TOPS2 | TOPS1 | TOPSO 60
TRISA PORTA 4 77 17 %5 4745 62
Z3Many {E Timer0 ik b A Ad F BH 52 2.0
© 2005 Microchip Technology Inc. Ryt DS39629B_CN % 133 i
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11.0 TIMER1 #ikk Bl 11-1 P Timerd BESRETIAGHER . B 11-2 P
Ay BAREERAE 3 5 T 1 TR S B ]
Timer1 52 I &% / TH BB BT EAT LU R AL -

PR B AT AR D AR IR 3 4% w] R SR AAM K I 2. Timer1

o AEREPPRESE, AR 16 A et A P 5 2% AT A by B B AL AL 715 RE IR A I PRI Th G I e

o WIIEER 8 1A A4 (TMR1H A1 TMR1L) W

o ASEFRAE ] B0 ERER Timert Py SR % 22 1E i 26 S A0 3 IC A B0 G T Y S Sk %1 1 R
L Timer1 7] LG HARAESEI 4 (RTC) .

s LIRS Timert thi TICON $ifl 5 fri (Fi{edt 11-1) il

o {Efih ) CCP HEik Sy &AL LA EIEE Timer1 k3% #4flifigf, (T1IOSCEN) . 1]

o PR ERRERRES (TIRUND DL A, TMR1ON (T1CON<0>) & 1 8%

kA REER 2% 11 Timer1.

Fra 11-1: T1CON: TIMER1 #| & 7738
RWO RO  RWO  RWO RWO RWO RW-O0  RWO0
| RD16 | TIRUN | T1CKPS1 | T1CKPSO | T1IOSCEN | TISYNC | TMRICS | TMR1ON
bit 7 bit 0

bit 7 RD16: 16 {7 i / AL AFRENT
1 = f§14E Timer1 itk 16 (T EREHAT AR 1 B
0 = {fifi Timer1 JBL PR 8 At Eib AT F /ML /1 5
bit 6 T1RUN: Timer1 REH#IRSAL
1= 2Rt Timert 3R 58 7= 4
0 = FAFmTEh el o) — A2
bit 5-4 T1CKPS1:T1CKPSO0: Timer1 i AW &0 i 4 i e B2 17
11 = 1:8 Fisr 4l
10 = 1:4 il
01 = 1:2 T4l
00 = 1:1 T4 iy
bit 3 T10SCEN: Timer1 {E a4 BE(T
1= f§ifE Timer1 ¥R % %%
0 = X[ Timer1 $E% 2%
KR % 8 10 S AH 20 2 bt e BE DA AR D4
bit 2 T1SYNC: Timer1 M2 [ D847
24 TMR1CS = 1 Ii:
1 = N[ H I Bl A\
0 = DA A
24 TMR1CS = 0 Ii}:
Zug AT . 24 TMR1CS = 0 I8,  Timer1 44 1] 9 #B 4
bit 1 TMRACS: Timer1 ik £47
1= ] RCO/T10SO/T13CKI 51l E KI5 AR 2 CEFARE0D
0= WiBIHP (Foscl/4)
bit 0 TMR1ON: Timer1 ffifigfii
1 = ffift Timer1
0 = &1k Timer1

B
R = A AL W = 547 U= RJIAL, #2450
-n = _ERL AN M 1=F1 0=¥% x = R4

hig
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1.1  Timer1 T/EEE
Timer1 A 7ELL P A T AR

. SERE

o (AR

o bt g

TAERE S i B 4Pk 47 TMR1CS (T1CON<1>) #iE.
M TMRICS 1% (=0) I, Timerl ZEEAH TS

A JA (Fosc/4) THist [ 1F 0. 24 TMR1CS 7 H
118, Timer1 7€ Timer1 #MI £ A\ {5 5 5 Timer1 #&
%%%iﬁﬁﬁ%% ISRl fE) (AR _ETHAS I 7 %08
.,

Hfffe Timer1 IFf, RC1/T10SI 1 RCO/T10SO/T13CKI
SUHAS A G X EEZE TRISC<1:0> [K{E A Z 0%
If HIX 65| B4 0.

B 11-1: TIMER1 HE]
Timer1 k%%
o T AES 1
T10SO/T13CKI % > 1 —
. . B T 2
. ! E]OﬁSCM 1,2,4,8 AR 0
i 0
T108I i 2
———————— PRURH A )
T10SCEN() TMR1CS Tlme‘r‘l
T1CKPS1:T1CKPSO0 e
TISYNC
TMR10ON
+ Vi | VI
% TMRA =i TMRAL | MR, B
(CCP 5Bk i 455 A
¥E  1: 2 T1IOSCEN 35 ZF, TR 4 1K SOH #5311 s 15t U RH LA sl DO FE o

A 11-2: TIMER1 & (16 A3k | BHER)
Timer? 3%
' | 1
T1OSO/T1SCKIE — > '/\ 1 —
. N T4 B2 b
| - 5\1050/4 1,2,4,8 A& K 0
s 0
T108SI i “ 2
________ RIRAA .
T10SCEN® TMR1CS Timer?
T1CKPS1:T1CKPSO B
T1SYNC
TMR10ON
‘ | L TR S
% TMR1 > TMRIL | A TMR1IF
(CCP H5 kil %455 VaN 3 EN
ﬁ x K Ll’f TMR1L
] 5 TMR1L
8 A
TMR1H
8
8
¢ D> AR

W 1 Y T1OSCEN FEM, KSR s i S AR 28 A1 5 151 LB LA o

DS39629B_CN % 136 1L

i

© 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

11.2  Timer1 [ 16 £k | SR

¥ Timer! BCEN 16 LSRR (WK 11-2) . 4
RD16 #4hlf7 (T1ICON<7>) & 1, TMR1H mithl
WL 2] Timer1 1215 i Z 74 o 4 TMRAL 113
BEAEBIE Timert [ 755N Timer1 15 7 W &2 4 47
Wo X T SAEH ST LU A Hb iR Timet (143 16
PFs AN T B S 192 v 0 P A 70 A el F 7 K sk
B2 R R REAFAEREDNT, T AN NS S B 2k

Xt Timert [ 7 AT 53RV 08 TMR1H 22
PPAAESEIET . ZEEN TMRIL HIEK, fH TMR1H
FR N 2R 5B Timer1 {735 . IXFE AR VFF 0K 16 1748
—&EH A Timer1 &7 ALY .
IR T A EBAEE Timer! KIS, HERE
HRAZE L Timer! &7 T EM A A8 KRET. BA
TMR1H A£E%E Timer! i fiige, REES TMRIL
I 21 AL T A2

11.3  Timer1 3z 7%

Jr B SR AR YR Y S M A T10SI G A 51D
T10SO (gokesimt) sz m,. wLUER Timer1
P9 fife s TIOSCEN (T1CON<3>) # 1 KAflifigi%
P . IR g P s, ERA T
STEPRGANF A 32 kHz ()5 R, ZEHTE 11 BERI R 4k nT
PRELIZAT . B 1M-3FTn 2 I LPYR 3 2% FL G . 2 111
25T Timert YR Ak B I B 2R .

FH P R AL IR SR A AR Timer1 k3% 2% 1) 1E % ke
o

& 11-3: TIMER1 LPR % 2% ]
AR o
C1
33 pF PIC18FXXXX
| T108I
XTAL
32.768 kHz
F—T—@* T10S0
Cc2
33 pF
H: W TMEBREANEZEE, 0
2RI

% 11-1: TIMER1 #3524 gy ik
#
R RA Lk c1 C2
LP 32 kHz 27 pF(M 27 pF()

¥ 1: Microchip FEIAEIAE YR % HL G I I L
NS,
2: BRI AAE BARTT A3 R iR A 1
Fatk, HFEREA TR R,
3: T IEIRS [ SRR S A, Bk
JHP N 2 [ R % [ SRREIE ) RS Ah
B T A (A AF DA o

4: FRERENHRRITSE,

11.3.1 1 TIMERA 4 4y Isf bt

e e T UK Timert ¥R 28 FAERT 4. @
A A HRAT SCS1:SCS0 (OSCCON<1:0>) %%
Jo“01”, FAETLIYI##] SEC_RUN #izl, CPU i
A EBTT LA Timer1 #R¥Z#/E A N80, it IDLEN
fii (OSCCON<7>) #iiti%EH HIAT T SLEEP 54,
N SEC_IDLE iz, #RENFHZ3E, WS
% 3.0 “TNFEEEMR.

JTERATIN K Timert g3 &% FIAEI B, Timer1 RS
FRASPREN TIRUN (T1CON<6>) 28 1, iXAf
F e s U s 0 2 pr i Ao 126407t T HR 7 i £
P Bh RS A W A I . R R T A
PN AR H Timer1 3835 28 /E 2 4L 4= S I &
BT R, #89A TARUN A2 ] DL i I Eds A2 Timer1 3%
T eI F A B

11.3.2  {EIFE TIMER1 210

FRAm A EC B, Timer1 PR3% 4 1T LAFE P FAS W) 1 D) FELR
AR TAE. 2 LPT10SC Bt &AL E 1 B, Timer1 $73% 4%
LEARIHFERR N TAE. 24 LPT10SC £, Timer1 ££
RUAERE T TAE. ANE B LR 40T, Fie
W B DRSS AT [l 5 1. BRUCKF Timer1 BCE N L
FET UFER R AR .

B TR DB A TR0 ek, M s PRI T R4 S 8
TR AR AT o IR ThFEIE Dl 8 A AR L s L
R BT TR AR e 75 N H

© 2005 Microchip Technology Inc.
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11.3.3  TIMER1 =% 2840 2617 = S I

Timer1 J=35 & £E T AR IR DU AERD IR it . 4 T i
Bt B DIRERA L, B0 B AR AL DR 15 5 B i

Wl M-3R, fied RNV AZR AT SR o Ble B T
Vss 5 VDD 4b, FEi1%4k % L X R AN NEAT LA PR

U SR AN IUEAE 1% 3 i PRI AT B v AL i ) A
B e PWM B CCP1 51, sfli ] OSC2 51T
TIRGED) o I AAE LG v A [ A e LR 3R
(il 11-4 Fros) . 4Tl PCB AR A )2 )
HLERBCR PE T e 1D

A 11-4: B BRI IR K95 B

(O vop
@ Vss

——(O | osc1

;5_—@ 0sC2

——O J§ Reo

i@ RC1
(O Re2

e RAZLCHI 26

11.4 Timer1 $ 7

TMR1 2F/788% (TMR1H:TMR1L) M 0000h Fi&m
1, —H3#| FFFFh, 4XJ5 % H M 0000h B35 A5
WRAERE T Timert HRWT, %R Wi & e =4, It
A Wbr &S TMR1IF (PIR1<0>) FoRs. A LA %t
Timer1 F Wi {EEA, TMR1IE (PIE1<0>) T 1 ks &k
{FRE IR | i% b

1.5 f§H] CCP BBk MM EESkEL

Timer1

WR CCP  Hbk i ic & 4 r= A HF ik H AR & 5 5
(CCP1M3:CCP1MO &} CCP2M3:CCP2M0 = 1011)
IR, %Ml (55 A Timer. Qi fif g
A/D Eibk, kEH CCP2 fifihkisSit¥)Hzh A/D Hik
BRAEZER, WSS 14.3.4 97 “BBHIfmE
5”0,

B X —Ihfg, 20 Timer! BOE K& N 28k (w25
TS . FEXFMEH T, CCPRH:CCPRLIX N 27 /7 4 52
Fr_FASES T Timert [ B 25 4542

mAE Timer! 7ER P THEER T84T, S EAETT e
ANEAEH

WHR Timer1 5 EeVEfs ok H A il & RN R A2, WS
(R

-

KA CCP2 BB IR A AR 5 A%

B WrbrEfr TMR1IF (PIR1<0>) & 1.

11.6  fFH Timer1 1E % SZif ik

73 Timer1 ¥ JINAMEE LP ¥R 4 (ands 11.3 457 “Timer1
PFHE” FPTid ), ALY H PR RTC DRk, X il
T AN 10 T 35 1 B I A i DA K LAT o S I )
R FE AR SEIR Y o A3 PR AE AR RS U A i
FH BB HE KA B F A FLYR N, AT & 534K RTC
AN

N AACILFER RTG st (i) 11-1 BioR) , R TAEH
HRT AR 25 R LA 1 RD 4 R R 32 1 1 AU R T B v g
TMRA 23 A7 880 FORIN 1 B 22 8 5 i & w5 1 FH
Wik 45 R, PR v Beds i 1, oAb 2> Bhofn
JINESF ST B0 DU 7 i T AR R i H A 1

T 254725 0 16 Arse, DRULffA 32.768 kHz
Bl BRI E  TREE 2 B, B TR 1 B
I REEAT, DTS IR N 2T AR A . S AT R TV S
1 H BSF 484 % TMRIH KA S0 E 1. iRk
ANEFSE MRS M TMRIL 1648, XM aea s
2 B BAR

ARG, Timer1 520 TAE TS5 B H Ji{f
At Timer1 % H 7 (PIE1<0> = 1), WfL/F RTG ni t
Fizm . N Timert I3 28 L A28 BE 2R KR FFE1T.
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Bl 11-1: £ TIMER 0 W7 iR 55 SEI0 S ) B
RTC ni t

MOVLW 80h ; Preload TMRL register pair

MOVWF TMR1LH ; for 1 second overfl ow

CLRF TMRLL

MOVLW b&#xD5; 00001111&#xD5;; Configure for external clock,

MOVWF T10sC ; Asynchronous operation, external oscillator

CLRF secs ; Initialize tinekeeping registers

CLRF m ns ;

MOVLW .12

MOVWF hour s

BSF PIE1l, TMRLIE ; Enable Timerl interrupt

RETURN

RTCi sr

BSF TMRLH, 7 ; Preload for 1 sec overflow

BCF PIRL, TMRLIF ; Clear interrupt flag

I NCF secs, F ;I ncrenent seconds

MOVLW .59 ; 60 seconds el apsed?

CPFSGT secs

RETURN ; No, done

CLRF secs ; Clear seconds

I NCF mns, F ; Increment m nutes

MOVLW .59 ; 60 mi nutes el apsed?

CPFSGT m ns

RETURN ; No, done

CLRF m ns ; clear mnutes

I NCF hours, F ; I ncrenent hours

MOVLW .23 ;24 hours el apsed?

CPFSGT hour s

RETURN ; No, done

MOVLW .01 ; Reset hours to 1

MOVWF hour s

RETURN ; Done
& 11-2: TIMER1 YE X B BT 88 | TH SR AH R S 738

4 FR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BT

INTCON GIE/GIEH |PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 59
PIR1 — ADIF RC1IF TX1IF SSPIF CCP1IF TMR2IF TMR1IF 61
PIE1 — ADIE RC1IE TX1IE SSPIE CCP1IE TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP TX1IP SSPIP CCP1IP | TMR2IP | TMR1IP 61
TMRIL 16 iz TMR1 %47 481K 8 R %5 7 o 60
TMRTH |16 fir TMRY %57 #4111 8 fir {RR£5-27 47 60
T1CON RD16 T1RUN ‘ T1CKPS1 | T1ICKPSO0 |T1OSCEN| T1SYNC | TMR1CS | TMR10ON 60
c3paH — = KA, Wk 0. 7E Timert Al A H B %0,

© 2005 Microchip Technology Inc. ?‘JJ
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12.0 TIMER2 &ij

Timer2 & I 23 b HAT LR RFIE -

o 8AEN AR AR A (5 TMR2 Al
PR2)

o WEEE  (BLEMANFELS

o AERAEFRI T ANAS (O ARE Y 101
1:16)

o TRRMGRFER G 0 ias (At h 1:1 3 1:16)

« 2 TMR2 5 PR2 VG b

o 1EJ3 MSSP R [1) T IE RS AL ]

HEHe ) T2CON #7788 CRFFE 12-1) &0, WHF

PRAT AE IAA 11 i R% R TIC T T RS A S 4 Mg . W LA

ks 242 TMR20ON (T2CON<2>) 4[] Timer2,

PLSEILIh RGN o

B 12-1 FroR o AR i i AL AE P

1:4

121 Timer2 T/EEHE

EIEEEET, TMR2 M 00h JF4En 1, 45— 4 & 3
(Foscld) ¥—Wk. 2 fiitHide | T st 7%t
PR NS00 4 4351 16 4350 = R A sk 30, 3
uOdE Mo A ¥ ) 7, T2CKPS1:T2CKPSO0
(T2CON<1:0>) #EATIEF:. /AN, TMR2
LR 2s 5 B 2 A 2 PR2 P (R 34T LAt o S I AMEL
VORI, F L g AL VLR s 544 4 Timer2 Ff . 1
Ho A TMR2 MMEAET —N A& A2 2] 00h, FHIK
SRS 1 R g (ISR 12.2 35 “Timer2 W
Hgi,» ) R

TMR2 fll PR2 27883 LS . fEATM 3 A7
i, TMR2 #4788 482152, 1 PR2 a7 4748 WAIUHIL
FFho TSRS A 300 BUas 38 45 70 K A LU S
o Xt TMR2 57233047 5 #1E

+ X} T2CON 75723347 5 #1E

o AT RIBAEN (EHRSEM. MCLR S 47,
BV E N 38 S ALEE KIEEAD
5 T2CON It} TMR2 A2:iif %
R 1241 T2CON: TIMER2 #4257 752
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
\ = |T20UTPS3|T20UTPS2|T2OUTPS1 T20UTPS0| TMR20ON | T2CKPS1 | T2CKPS0
bit 7 bit 0
bit7  RKREAL: A0
bit 6-3 T20UTPS3:T20UTPSO0: Timer2 %! )5 7045 EU AL 2 47
0000 = 1:1 J52040tk
0001 = 1:2 JF4r4itt
1111 = 1:16 JazHitt
bit2  TMR20ON: Timer2 f§fgfis
1 = flifg Timer2
0 = XM Timer2
bit 1-0 T2CKPS1:T2CKPSO0: Timer2 I 4l fiil 4> 4518 & £ 47

00 = T HE A 1
01 = oM 4
Ix =T HifE N 16

L3pa e
R = A[i%f7 = [ 547 U= KHfr, X80
-n = FHE AL IE 1="1H1 0 =i5F* X = A5
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12.2 Timer2 i

Timer2 A L= E TIE M 254 H . Timer2 {5
(TMR2 i1 PR2 UCECIN D) A 4 frkin i t-Heas / o0 J5iss
PN MR AR TMR2 GRS bR & A7
TMR2IF (PIR1<1>) . #f LLERE TMR2 VG HL A i

fefr TMR2IE (PIE1<1>) & 1 Rfdigsit b,

12.3 TMR2 #HiH
TMR2 (AL T30 T CCP M, &IME
CCP fibrE PWM #5a N AR F i .

WA Timer2 FI/E MSSP #itide SPI R T 1
Prepyi. 2 15.0 3 “EEFEDSHEO (MSSP) iR~

HERRETHEZER.
o DLl G 4 A e il T2OUTPS3:T20UTPSO0
(T2CON<6:3>) £ 16 AN g MLk (N 1:1 F
1:16) Wik —,
K121 TIMER2 £/
1:1 4 1:16
T20UTPS3:T20UTP > — B
OUTPS3:T20UTPS0 Sy TMR2IF & 1
2
T2CKPS1:T2CKPS0 A > TMR2iH:
(%] PWM % MSSP)
A TMR2/PR2
P E— ¥ 2k PR
Fosc/a b ﬁ’\ % %%ﬁ TMR2 Eb fge s |<}:‘ PR2 ‘
8 8 @8
WidR R >

£ 12-1: TIMER2 £ 4 228 | THEEE N AH 22 () 5 A7 2%

i Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

& e

INTCON| GIE/GIEH | PEIE/GIEL| TMROIE INTOIE RBIE TMROIF | INTOIF RBIF 59
PIR1 = ADIF RC1IF TX1IF SSPIF CCP1IF | TMR2IF | TMRA1IF 61
PIE1 — ADIE RC1IE TX1IE SSPIE CCP1IE | TMR2IE | TMRI1IE 61
IPR1 — ADIP RC1IP TX1IP SSPIP CCP1IP | TMR2IP | TMR1IP 61
TMR2  |Timer2 Bith 27 475 60
T2CON — |T20UTP83|T20UTP82\TZOUTPS1|T20UTPSO TMR20ON | T2CKPS1 | T2CKPS0 60
PR2 | Timer2 Jil 7% {72 60
BvE: — = KM, Bk 0. 78 Timer2 e R Ad H B 5% 8t .
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13.0 TIMERS3 &t K 13-1 i Timer3 HEEL A fRILHER . & 13-2 fios
. A AR AR S AR R I AR SR
Timer3 JE i AL, FAFIE: Timer3 fitteiht TACON % {74 (Aifes 13-1) Fiil.
o AT EAERE, 1EN 16 A I g B A YT AE8IE ] ) CCP bk £ ol (ARG Z
o TLER 8 g7 (TMR3H Al TMR3L) FE, S NE 14.1.1735 “CCPEIRN B8 ¥R ) .
o A[IEPAN BRI P ER Timer1 WERIRG 247E 0 N

I IR EE
o Wb HYIR R T

* CCP Rk A fi A RS Ar

S 13-1:

bit 7

bit6, 3

bit5-4

bit2

bit1

bit0

T3CON: TIMER3 #4255 f7%

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

RD16 ITBCCPZ‘T3CKPS1 ‘ T3CKPSO | T3CCP1 | T3SYNC | TMR3CS | TMR3ON

bit 7 bit 0

RD16: 16 {/ i / Hi A fef
1 = §ifE Timer3 i@t —7k 16 M ESHT A ER% 1 5
0 = 1fifiE Timer3 i Pk 8 fr i/ E AT A fE RS 1 5
T3CCP2:T3CCP1: CCPx [l# (J& Timer3 i& 2 Timer1) ffiGefr
1x = Timer3 /& CCP #EHeLb / i Hie i) i B
01 = Timer3 j& CCP2 b Lb s / e i e gt
Timer1 j&: CCP1 #ibe b / i 412 (A i it
00 = Timer1 j& CCP #He b5 / 3 He A s Eh it
T3CKPS1:T3CKPSO0: Timer3 fii A b T4 S48 ik 47

11 = 1:8 FH Bl
10 = 1:4 Vs Sl
01 = 1:2 Wi/ #ifl
00 = 1:1 HiHHiE

T3SYNC: Timer3 #Mi I s A 5] 25 42547
(ANIE R T 284F bk B Timer1/Timer3 1134 )
24 TMR3CS = 1 Ii}:

1 = AFEEPAMIBIN B A
0 =[BT Bk A
*4 TMR3CS = 0 IiJ:

ZWg A7 . 24 TMR3CS = 0 I,  Timer3 4§ P BN 4t

TMR3CS: Timer3 IN &l B 47

1 = Timer1 #3545k T13CKI 51 MG SAE MBI RPN (FEE— AN T2 G LTHE
FHATHED

0 = N¥H 8P (Fosc/a)

TMR3ON: Timer3 fffefi

1 = fligE Timer3

0 = {%ik Timer3

R :
R = WA W = a5 A U= Rz, #2240
-n = EHREAINIR(H 1="%1 0=¥5% X = KA

lilg
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131 Timer3 T/EEH
Timer3 LA~ = T/ERE

A JE W (Foscl4) #34, X4 TMR3CS fi7& 1 I, Timer3
1E Timer1 NI £ A 15 5 2% Timer1 3% 254 i (5 5
CInBAERE) BIEEA LT,

o SEINZS i gE Timer1 IF, RC1/T10SI A1 RCO/T10SO/T13CKI
o [T FIBAR AT XERA TRISC<1:0> [ bl 2%
o BB R IF Hix 5| ks h 0.

T AR i I A 647 TMR3CS (T3CON<1>) ¥iE,
24 TMR3CS iEZ (=0) I, Timer3 {E454 P &B4E

&l 13-1: TIMER3 &
Timer1 #E% 2%
!
T10SO/T13CKI E .
. . o IFl20
! X 1,2,4,8 A 0
T108! A 2
________ NN '
T10SCEN( Timer3
T3CKPS1:T3CKPSO0 TRk
T3SYNC
TMR3ON
CCP HEBR I Fi K 15 % TMR3 Y VRS i
TCCPx TMR3L ‘ ER TMR3IF
F 1
¥ 1 M T10SCEN VEZEIT, K KW 7 o 10 S AT 28 F S 1t i BE DA RRAR D AE »
&l 13-2: TIMER3 £ (16 firi /| B
Timer1 ?E_%_%% Timer1 m4hA
X . 1
T1OSO/T1SCKIE —e >~ ,l> 1 —
- . His i ks
. ' F'%sgcﬂm i 1,2,4,8 A& 0
T10S! i A P
________ PRHRATA )
T10SCEN(") TMR3CS Timer3
T3CKPS1:T3CKPSO0 FF 1%
T3SYNC
TMR3ON
CCP sk Al 5 15 5 7% TMR3 y VRS it
TCCPx ‘ TMR3L | B TMR3IF
AN 8 i

’j_l K_L 3 TMR3L

<

¥ 1. H T1OSCEN FFEN, R SRk as 1 SAR# A1 5 15 B LR AR AE

5 TMR3L
8
N/
TMR3H
8
8
D R

i
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13.2 Timer3 16 f7ik | B

P Timer3 Fit &4 16 S0 (I 13-2) . 4
RD16 #4hlf7  (T3CON<7>) & 1 I, TMR3H [yl
WL 2 Timer3 15 15 b Z5 74 o 4 TMR3L (11
BEAEBAE Timer3 [ 7153 Timer3 15 7 W & 4 47
Wo R SAEH AT LURS A Hb iR Timer3 (143 16
PE, TS T B A e v T A A AR il P v iske
B2 0 R REAFAEREDT, T AN NS S B 2k

X Timer3 [ W AT BB w2l TMR3H 22
MR ERHAT. E 5N TMR3L BIEN, {64 TMR3H
N ATR Timer3 w71 XFEARH ¥R
16 M fH—RE N Timer1 &7 AL .
IR T A EBAEE Timer3 KIS, A RE
FRLIE I Timer3 & 1 B ph 5 A7 25 kAT .

BN TMR3H A&EE Timerd iy, RAEES
TMR3L B A 23 Z% U 2 as -

13.3 i /H Timer1 R % 3$1EN Timer3 )
N/

Timer1 N EBIRG 28 AT FIAE Timer3 A2 . 38 %

T10SCEN (T1CON<3>) fi& 1, a[ffifE Timer1 &%

2%, e AR Timer3 (RIS 4458 04 550% TMR3CS £

. WIRTCIER, XA Timer3 lid & 0 AE IR

PP RS BT U

it Timer1 3% 256k, S HE 11.0 FF “Timer1

ﬁy%v R

13.4 Timer3 ¥

TMR3 Zif78e% (TMR3H:TMR3L) M 0000h FF4&7m
1, —HIN% FFFFh, #RJ5%: 1RO 0000h. 40 % 4E R
T Timer3 T, Wit AR H A A, P ETAR
HAL TMR3IF (PIR2<0>) Erro A LB X Timer3
Wit g, TMR3IE (PIE2<0>) B 1 3l &k ff g ok 2k
1z W,

13.5 f§H] CCP B HRE MM EE S ENAL

Timer3

W CCP MLyl fic B N~ A sk HAF b & 5 5
(CCP1M3:CCP1MO &} CCP2M3:CCP2M0 = 1011)
FI LR, %A (s S E AL Timer3. WiRf#ifE
A/D Eibk, kEH CCP2 Mifitkis St )Ezh AD Hik
BRAE 2 AR, WSS 14.3.4 97 “BHIaumE
5”0,

TF X —IhRE, 0% Timer3 WL & N 3R ak Rl
e, EIXFEEN N, CCPR2H:CCPR2L X427 4%
BAEE FASEY T Timer3 (1 B 2542 5% .

W Timer3 7E7 0 T EA M Nigtr, S EErfE
AEAEH

WR Timer3 S EAERRR R FA AR RN R A2, WS
(R

-

CCP2 iRk S Ffil R A5 5 A
Wibs&EfAr TMR3IF (PIR2<1>) # 1,

£ 13-1: TIMER3 1E0 2 i 38 | TH SR A R Ao
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

INTCON GIE/GIEH |PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 59
PIR2 OSCFIF CMIF — — BCLIF HLVDIF TMR3IF CCP2IF 61
PIE2 OSCFIE CMIE — — BCLIE HLVDIE | TMR3IE | CCP2IE 61
IPR2 OSCFIP CMIP — — BCLIP HLVDIP | TMR3IP | CCP2IP 61
TMR3L |16 fi TMR3 277728 (0115 8 i {315 25 17 48 61
TMR3H |16 fiz. TMR3 % {7 2K 51 8 Fr LR F 75 47 2% 61
T1CON RD16 T1RUN | T1CKPS1 | T1ICKPSO |[T1OSCEN| T1SYNC | TMR1CS | TMR10ON 60
T3CON RD16 T3CCP2 |T3CKPS1|T3CKPSO| T3CCP1 | T3SYNC | TMR3CS | TMR3ON 61
B — = KA, 324 0. £E Timer3 B KA FH 9 5% 40
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14.0 Hife /LB /IPWM (CCP) #ib £ CCP BBt &—AN 16 AL 274788, FTHIME 16 {7l

PEAFAERS 16 AL ELE A A7 98 PWM 3 / G =S 3 A7
PIC18F6390/6490/8390/8490 z:1F HA W CCP (i 5. ARG, PUTREE TR BT SR H AR ik 35
/I IPWM) f5ik, 43iilf44 % CCP1 Fil CCP2, B CCP2, {ARIREEH T CCP1.

T A A B 24 AT S 0 bR ME B d B ER AR ik 9 O 4
(PWM) #izt.

FIEAE 14-1: CCPxCON %74 (CCP1 #iHufl CCP2 #id)
U-0 U-0 RW-0  RW-O0 RW-0 RW-O RW-O0 RW-0
| — | — | pcxBt | DCxBO | CCPxM3 | CCPxM2 | CCPxM1 | CCPxMO
bit 7 bit 0

bit7-6  RREfr: #2240
bit5-4  DCxB1:DCxB0: CCPx #H ] PWM (5% Lt bit 1 Fl bit 0.
jﬁ iﬂ’%l& H
FH.
Hﬁi’zjﬁ%li H
FH.
PWM #5 .
WAL 10 7 PWM (525 LU BN Bl (bit 1 F bit 0) o S LI 8 A
(DCx9:DCx2) 7 CCPRxL & A7asH .
bit3-0  CCPxM3:CCPxMO0: CCPx #Eufbialik A
0000 = ZETIHi#2 / Lbi /IPWM ({7 CCPx #iHe)

0001 = 4
0010 = LbbiBeAiat, VCECA 4 d R (CCPxIF ALE 1)
0011 = 3%

0100 = Hfi#es=X, 4R

0101 = ffites=X, A LTHEHle

0110 = ##A, 4 4 4 LI

0111 = Hfi#esik, & 16 N LF-Hrie

1000 = L&A HIdhk CCP 5K HET-, LB UTHCI 5% H] CCP 51 A iy f
(CCPIF fir & 1)

1001 = kB wldhtk CCP SI A w Fa P, LRECULEC I 5] CCP 5| I A% fL P
(CCPIF fir & 1)

1010 = [bBAEa:  WRITHCH P2 A i il (CCPIF A& 1, CCP Bl ik 1/0 JR7D

1011 = tb%ﬁﬁ(:1 )i—i CCP2 kR AVCEC I fi sk dit, B AL e 25 uk)H 3 A/D ¥4 (CCPIF
FrE 1)

11xx = PWM i

¥ 1: CCP1M3:CCP1MO0 = 10117ECCP1 A= UCHC S ik A 5 I 28 T AN JH B A/D#H »

B »
R = Al W = a5 fir U= RMf, #5240
-n = AN A 1=%1 0=i% x = A0

hig
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141 CCP g

[N 1 L IPWM BLEUs 5 — A6l %5 s CEH
73 CCPXCON) Fl— MU 2747 4% (CCPRx) X
B A HAS 8 A fFAandlil: CCPRxL (f&=
) A CCPRxH (F 1) « I A7 g Al 2 S5 1.

14.11 CCP BLHLHIE I s B Y5t

CCP B AR 5 3 s R XA H Timer1. Timer2 %
Timer3. ZA e ZE#f 32 sk L B N A Timer1 Al
Timer3 1 7E PWM #24 F{#i FH Timer2.

BB RN S ) N 284 Bid 4 CCP B it T3CON %54%
2 AR 13-1) ) “Timer-to-CCP” i e fr ¥ 5
FR A CCP MEERELE hy R CAEFEA A R (il
P/ LA PWM) T, A4 I AN e ] A0 [ )
IR R 14-2 R T IXPIAEEL R A LR R .
MRPEIEEMACE, I HAER S EAR RS oL~ Gilide /
Ebi ek PWM) 2 145 4 AN E T2 RN TAE. K& 14-1
FT7s b vl BE R B

141.2  CCP2 5| B4

APARYE S E O CCP2 (A LLEH PWM
B Mgy EL . CCP2MX B A e WA 51 1 5

Timer1 HTJiTf7 CCP #idffty
R LR . Timer2 HF
FiH CCP i) PWM #:1E .
REHen] 5 & I AT — e I 23
3 FH I 5

Timer1 fil-F CCP1 ({3 i#2 fl Lk
B HEAE T Timer3 J1-F- CCP2.
R AEEILF PWM 5
K, I A PEAEH Timer2 /F
Shyit

. —_ 3 RN
& 14-1: CCP fh— e I % 3R CCP2 AL, MK T, 49 WS  RCH
CCP #= B B 2R PR (CCP2MX = 1) . Wi F AL EA7, CCP2¥ 5 RE7
I o
e Timer1 5k Timer3 %[H\F’Eﬁﬁ ) o
PWM Timer2 B S RIRLRIN S CCP2 BEEMIXS MK TRIS %
28BS I
K 14-1. CCP 5B EERE
T3CCP<2:1> = 00 T3CCP<2:1> = 01 T3CCP<2:1> = 1x
| TMR1 || TMR3 | | TMR1 |[ TMR3 TMR1 |[ TMR3 |
[Coori ] ot ] [Coori |
ooz | & oo [ ooz |
TMR2 | TMR2 | TMR2

Timer3 AT Jirfi CCP #dk(ry
PRI LLIRARAE . Timer2 HIF
JH CCP BiHefy PWM #1E .
FREER AT B 2 JL AT — e i B A
popuilElNE
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* 14-2: CCP1 F1 CCP2 ZEff H e I B WU A I AH B R R
CCP1 #= | CCP2 #ix HEXR
e e AR T TMR1 8 TMR3 /E A3t ., &4~ CCP HII FE . n] LA AAH A o
fli$e tb# A% CCP2 It T MW ki fil &z 4% I LA A7 TMR1 B TMR3  (HR kT Brfd FT O IRF 25
AT T B3k A/D 3. 45 CCP1 {5 CCP2 MR & I 28 VE Jy iy 2, Lk #efE
Al e %t CCPA 7200,
b 4 A% CCP1 i & 4k s b A e I LA A7 TMR1 5] TMR3 (B T- B FH AU L)
W CCP2 i /1] CCPA AH[A 1) 2 N g8 /E A3,  FIRERAVE R A4 CCP2 77 A= 5
Eb A i AR I AT BB R R R S 2 38 FH DAL RS . CCP2 3BT A gk AID 4. #5
WA EEAS T AR R A I 3, ] RESs R AE b o,
e PWM* |
R34 PWM* |
PWM* e I
PWM* L I
PWM* PWM PIA PWM ELA AR R s % (TMR2 D .

* AFERRAENIE 3R PWM,

© 2005 Microchip Technology Inc.
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14.2  HIER

EHHEARE T, 478 CCP2 51 (RC1 B RE7 5|},

T2 RCED kA FH Y, CCPR2H:CCPR2L 7
20 e TMR1 28 TMR3 11 16 {7 {i. e Ch T
o FANTRREY

o HANLETHE

o 4N LETHE

o B 16 N LTHE

OIS CCP2VBCCP2M0  (CCP2CON30>)
R e UdlEnT, T sk bR AL CCP2F
(PIR2<1>) # 1, "CUAHFIESR. R4
CCPR2{H.Z IR T Ti— M, A it i

1o

1421  CCP 5|l E

FER PR, WD AN K TRIS 7 frE 1 4
CCPx SR E N o

¥ #4% RC1/CCP2 5 RE7/CCP2 5| JlL #
St 62 )5 SR AR S A A e Ak
i
14.2.2  TIMER1/TIMER3 Biik$e

FH TR D REn 48 (Timer1 F1 / 8¢ Timer3) 4 4iis
Ry N Ry S W AT P i€y O Wl N 8 A A 2
AT, CCP HiH ikt T it E. T4 T3CON 717
MPERHT CCP by, (UL 1411 3

14.2.3 AR

MR SRR, ATRES AR R A A .
N % EF CCP2IE fir (PIE2<1>) 12 LAk ks it v
Wi, 9f B3 B % 7E T/ B R o A2 JE I E bR A A
CCP2IF.

14.2.4  CCP i/ 4iss

TERIERE A PUR T S EE A B, eIl VR AR
W —HB o A Uk A2 (CCP2M3:CCP2MO0) %
#. HESCN CCP #thiiss CCP B A Tl #i Ak
K, T SESFOG S 5 X R (T S ER
T EI S B A .

TEPIANTI A Aligs 2 [P e = e rp W, HAS 23 2 T4y
RS . DI SR — T Eek A T— AN EE M
T Aies . B 14-1 J& U HE 7o Anias i 2 SR FH
Tk G T AT T B F AR &7 A AR

% 14-1: BB BT L LG (E

CLRF CCP2CON ; Turn CCP nodul e of f

MOVLW NEW CAPT_PS ; Load WREG with the
; new prescal er node

; value and CCP ON

; Load CCP2CON with

; this val ue

MOVWF  CCP2CON

“CCP B AIE 28 RIFE ") .
&l 14-2: IR AR R AR
| TMR3H | TMRsL |
CCP1IF i 1
T3CCP2 TMR3
CCP1 5| e

Ei TG B jﬂ] _*_
+1,4,16 pUbEL Rl

| CCPR1H | CCPRIL |

T3ccp2
TMR1H | TMRIL
01:0444—
P2CON<3:0> —
COP2CON<3:0> T3CCPA | TMR3H | TMR3L |
T3CCP2
CCP2 51
o4 S
X’i j’ff’\'fi ot [ ccPraH | copraL |
T bRy ol
T3CCP2
T300P] | TMR1H | TMRIL |
DS39629B_CN #5150 1l @Jﬁ%& © 2005 Microchip Technology Inc.
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14.3 HEHER

BT, 16 i CCPR2 2474 (AW 5 — %)

TMR1 8 TMR3 2 A7 2 048 EL A o 24P VL IE I, CCPx

5| KA <

o BREH N HLT

o BREH AT HLP

o HCPRHEE G SP AR A P Bl A RSP
)

o fREEARAE (RTEIN /O BifEsLRA)

51z 1 B e TR BB AT (CCP2M3:CCP2MO) 11

fli. WA, FWrkrEL. CCP2IF # 1,

14.3.1 CCP 5| IAc &

FELLBRCT, ) B AUE AN TRIS 735 %,
8 CCPx 5| B & Ay th 5 1o

14.3.3 A KA

MVEFR T A A R R R (CCP2M3:CCP2MO =
1010) , CCP2 S FIH S EARZ . ik Cgff
e, U4 CCP H il ik CCP2IE # 1.

14.3.4  FPRSFOFAlOR 2%

WA CCP #IHUISHL & T — MEFpR Sk 2% o 76 LLig
T ] 7 AR AR S DA R Se A AR e s 4R . it
1B P LU R R AR il 2 4 5 (CCP2M3:CCP2MO0 =
1011) , MHAERFIR F Al 45 -

XFATAT—A> CCP A, Joie 2 ui i WA I 25 75 Uit
YRR FE, R TR A At R 2 R TG I (1) 5 1) 25 A7
28BN, IXFE CCPRx 4728 il FHAE AN & IN 4% F AT 2
PRI F AL

CCP2 $pik i Hil A 2514 GE 5 A/D Heffe. BESCILItLh
fE, A SLAERE A/D Bt

- iti% CCP2CON 7 {744 RC1 5t RE7 ¥ CCP1 M W 3 4 flh & % 1 & fy
PoRch Ay (R TSR ED sl Timer1/Timer3, B§fEffRe T A/D s
B BRA MR PR . XA PORTC WARE R Z) AID ik,
PORTE /O ¥4 {7 2%
14.3.2  TIMER1/TIMERS3 #ixi%#%
Wi CCP Al I L% Th&E, Timer1 1/ 8¢ Timer3 24
I TARAEE N 2 B R DT B T . EERP T4
ST,  CCP BT RETCVEIAT LU 1E
&l 14-3: A T A R HE A
SRR
| ccPriH | ccPriL | CCP1IF X 1 (Timert S241)
‘ CCP1 5|
. N
P Ho il s Q
| [ e : i . Vf X
ﬁ TRIS
4 it A
CCP1CON<3:0>
K= TMRIH | TMRIL =I5
1 1 R A R
<":( TMR3H | TMR3L }:'.> (Timer1/Timj;zr3 AL, filtk AID 4O
T3CCP1
T3CCP2
@ CCP1IF % 1 CCP2 5|1
N N
— Lo Lot Q
| H e | - oo Vf X
ﬁ TRIS
| ccpraH | cepraL 4 i
CCP2CON<3:0>
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* 14-3: 5##. &, TIMER1 #1 TIMER3 M<K F 75

2K Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 m’iﬁ&
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
RCON IPEN |SBOREN| — RI TO PD POR BOR 60
PIR1 — ADIF | RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 61
PIE1 — ADIE | RCIIE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 61
IPR1 — ADIP | RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP | 61
PIR2 OSCFIF | CMIF — — BCLIF | HLVDIF | TMR3IF | CCP2IF | 61
PIE2 OSCFIE | CMIE — — BCLIE | HLVDIE | TMR3IE | CCP2IE | 61
IPR2 OSCFIP | CMIP — — BCLIP | HLVDIP | TMR3IP | CCP2IP | 61
TRISC PORTC i s I % 4745 62
TRISE PORTE il 7 11 24748 | - 1T - 1T = T = 62
TMR1L 16 £ TMR1 A A7 IOAIR 7 19 5 75 £ 4 60
TMR1H 16 £ TMRT %547 %% 1 e 7 5 O/ 45 5 A7 60
T1CON RD16 | TIRUN |T1CKPS1|T1CKPSO|T10SCEN| TISYNC | TMR1CS | TMRION| 60
TMR3H Timer3 & A7 1w 719 61
TMR3L Timer3 747 s AL 7Y 61
T3CON RD16 | T3CCP2 | T3CKPS1|T3CKPSO0| T3CCP1 | T3SYNC | TMR3CS | TMR3ON | 61
CCPRIL  |fififit / Hu/se /PWM %738 1 (LSB) 61
CCPRIH | dfif / bkt /PWM 7725 1 (MSB) 61
CCP1CON — | — ] bciB1 | bciBo | cCP1M3 | CCP1M2 | CCP1M1 [ CCPIMO | 61
CCPR2L  |4ifit / LL# /IPWM i {r#r 2 (LSB) 61
CCPR2H  |ffifit / LL# /PWM i {rd: 2 (MSB) 61
CCP2CON — | — | bceB1 | pbc2Bo | ccpam3 | cCcP2Mm2 | CCP2M1 [ CCP2MO | 61
B — = KM, B0 0. HdE /R, Timer 58 Timer3 A I 52 LT
¥ 1: 64 SIIZFAME I LA, ENTRHIR A IR IR %
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14.4 PWM R PWM #ithif5 s (B 14-5) A7 MFE R fi-—
o o o B AR s P FOR ) (555 H) . PWM A 2 40
FERKSEH (PWMD #KE, CCP2 5l EikZ 2% 2 B (1) D .
10 FLor el PWM %ith{5 5. BT CCP2 5IH5
PORTC ik PORTE #u#li8iifr s /1, Rl 2itis A1 5. oY=
B2ty TRIS 2 BLE CCP2 3113k i 5 1. s PWMBHA
¥ 7% CCP2CON #if£ 44t RC1 1 RE7 . .
A s (HBGRT AR ED sk | [
RN S B IR & XA 2 PORTC B :<—>: '
PORTE 1/0 ${#i2i f7 4. pomEE
14-4 JIi 755 PWM f58 F CCP B LA | . TMR2=PR
W T TG s CCP2 BikAli 2 TAE T PWM XK : TMR2 = i L
LR, S HE 14437 “RE PWM THERR” . ;
TMR2 = PR2
&l 14-4: fajfk.[¥) PWM HE &
T — CCP1CON<5:4> 14.4.1 PWM & #
[cormit | TS PR2 2947844552 PWM A, FI LT ARG
PWM J# 111
AR 141
|CCPR1H<M> | PWM JiJfl = [ (PR2) +1]+4«TosC*
<L (TMR2 T4 Hift
‘ Hoke e i R Q s s .
7 RCZICCP PWM #4584 1/ [PWM Fi 39 1.
‘ TMR2 Mgn| % TMR2 iffE s PR2 P EAHAEN, 72T A3
—|S JAA R R A U = AN
e TRISC<2> + TMR2 B % ‘
WAE I « CCP2 5|J|IE 1 (BIsh: Wik PWM [yt
roe” % 0%, CCP2 31 A2 1)
« PWM (575 ks A CCPR2L 475 CCPR2H
T Bl T2 ML T QIR A 2 i T PWMEE AL Timer2 J5 48 v i
(W% 12.0 % “Timer2 JEH” ) .

Ja A3 o] AN AT PWM 4 4504 (f 5
AT BE W

lilg
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14.4.2 PWM (545t

itE CCPR2L Z{£#s#1 CCP2CON<5:4> fii3ki5E
PWM (525, 4> #ER Il iA 10 f7. CCPR2L 4\
A~ MSb 1fif CCP2CON<5:4> £ % %4 LSb, 1% 10 {7
PWM 5% %~ CCPR2L:CCP2CON<5:4>, i}
Rl A IS W

AF 14-2:
PWM % = (CCPR2L:CCP2CON<5:4>) o
Tosc+ (TMR2 T4 )

] LLLEAT AT I 5 N CCPR2L fil CCP2CON<5:4>, {H
A PR2 Al TMR2 K A:VLES  CRIRINLE D Ay =Lt
EARLW B AER CCPR2H . £ PWM #iz T,
CCPR2H & H 77 1745

CCPR2H Z 784 Fl—A™ 2 AL F P BiA7 28 H 125 PWM
BSOS, XMW E G S AR BT, ¥
AJ LS AE PWM LA R A Bl

2 CCPR2H 1 2 fi#ifr#sf{ES TMR2 GEAH W 2
£7 Q INBhE TMR2 i Sigs it 2 A7) UCECH, CCP2
5 I % .

45 E I PWM B, Fo ki PWM 2338 (7))
LR AR H:

AR 14-3:

Fosc
. - Og(FPWM)
PWM iR (k) = ——=— fir
log(2)

Wi WR PWM LT PWM L,
COP2 31 R 2 Wit 5.

#* 14-4; 40 MHz T [¥] PWM SR 204> 3% 22 7~ 45
PWM 3= 2.44 kHz 9.77 kHz | 39.06 kHz | 156.25 kHz | 312.50 kHz | 416.67 kHz
SEN ST ME (1,4,16) 16 4 1 1 1 1
PR2 {i FFh FFh FFh 3Fh 1Fh 17h
T PER (B 14 12 10 8 7 6.58

DS39629B_CN 3 154 T
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1443  BIE PWM TAERIX
C E CCP2 B fi .z TAE T PWM U LR LL T 3. ML FHIN TRIS K CCP2 51 R A i
B S
1. E PR2 447 UEE PWM JE . 4. J#idE T2CON ¥ E TMR2 Fii 43 S Jf: b 5 A 5e
N e A>3 Timer2,
> ﬁ%gvﬁfﬁ;‘fi&@mﬁ” COP2CON<5:4> fik 5. [LH CCP2 Bibuiliz TAE T PWM Hist.
% 14-5: 5 PWM 1 TIMER2 #H%H %5 77 8%
427K Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bit1 | Bit0 fﬁﬁ&
INTCON | GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
RCON IPEN | SBOREN — RI TO PD POR | BOR 60
PIR1 — ADIF RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 61
PIE1 — ADIE | RCIE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMR1E | 61
IPR1 — ADIP | RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP | 61
TRISC  |PORTC #ditJs I %5 /74 o2
TRISE  |PORTE %k Jy 11 4 17 | - [ - [ - [ - 62
TMR2 Timer2 77 A7 4 60
PR2 Timer2 LR J4 )75 17-4% 60
T2CON — | T20UTPS3|T20UTPS2| T20UTPS1|T20UTPS0| TMR2ON | T2CKPS1|T2CKPS0| 60
CCPRIL |4t / k% /PWM % {745 1 (LSB) 61
CCPRIH | ffifit / LbiE /PWM %5 473% 1 (MSB) 61
ccPicoN| — | — | Dc1B1 | DC1BO | CCP1M3 | CCP1M2 | CCP1M1|CCPIMO| 61
CCPR2L |4t / tutk /PWM %7452 (LSB) 61
CCPR2H | ffifit / Lt /PWM %4735 2 (MSB) 61
ccPcoN|  — | — | DC2B1 | DC2BO | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO| 61
R — = KM, 54 0. PWM 5Z Timer2 Ai H B 540 .

© 2005 Microchip Technology Inc.
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15.0 FEFPHEL (MSSP) it
151 EF SSP (MSSP) bR

T FP O (Master Synchronous Serial Port,
MSSP) #HE H F R H AL A B ol 5 f HLgs AR AT
PHATHEN . XA AP L2 14T EEPROM, #
T 2FAERS . DoRIRE)2SHI A/D REHft psist . MSSP #ith
H FHIBFR LA
o HPATAMEFEED (SPD
« I2C itk

- EEEERA

- M (SRR #EHbbERR YD
12C e CUREA: 1305 R AR
o LML
o Z LA
o MBI

15.2  EHIFAFR

MSSP A =AM A7 2S, B IREFA S
(SSPSTAT) Fl1 A2 1l %5 77 % (SSPCON1 il
SSPCON2) . #i#i MSSP il fE SPI Bzt it 12C
IR AR, XS5 a8 1 & S e A1+ E OIS B AR

A,

NI SR E B TR S

15.3 SPI i

SPI BTk A VF RN (125 e RO 8 Rt ek 0ds
SPI A VRIS . 3055 8 F LA R AN Aok St
1.

o HTHIREMH (Serial Data Out, SDO) — RC5/
SDO/SEG12

o HTHIREM N (Serial Data In, SDI) — RC4/
SDI/SDA

o T8 (Serial Clock, SCK) — RC3/SCK/
SCL

AN, b B T AR EA ] 25 4 AR 51 -
- MEhik#E (SS) — RF7/SS
K 15-145H 7 MSSPIEERAESPIRE ™ TAE JRHEHE K

K 15-1: MSSP EE (SPI )
=y
< > B 2k

bit 0 AT
RC5/SDO/SEG% | B ol

Ao i %
SSPM3:SSPMO
RC3/SCK/ SMP:CzKE 4 (TMR2 fi: )
SCL ¥ 2
K<l
i T B [Tosc

4,16, 64

HE i N\ SSPSR 1) TX/RX
TRIS {7

©2005 Microchip Technology Inc.
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15.3.1 T

SSPSR & HI g Hdls B AN sl B8 Hh (9 88 47 75 47 4% o

MSSP BLHeA TIN5 1758 F T SPI TAEHIR . 22517 SSPBUF JLALINA A, I TR WIS Ak

g e

) o B, SSPSR 1 SSPBUF JE il 0L T2
MSSP Juiilfifris 1 (SSPCONT) WREECE. 4 SSPSR BlE] e MM L R,

) MSLS P H““‘wﬁ%ﬁ (SSPSTAD) Py NSSPBUF, Rl d ks 547 SSPIF &1,

o AT | R 75 (SSPBUF)

TR RIE SRR, SSPBUF A& XU E 2% 7 (1, X%

* MSSP B {7t (SSPSR) —AnJF#kijl] SSPBUF 1154 {E45 I 5 A SSPBUF 7l SSPSR.
SSPCON1 Fll SSPSTAT & SPI 12 (42 il 27 A7 2 Al

RS A7 3% . SSPCONT A7 (7 2 Al i B [¥) . SSPSTAT

(A 6 A7 e, & 2 ALt s s 1.

FEE 15-1:

bit 7

bit 6

bit 5
bit 4
bit 3
bit 2
bit 1

bit 0

SSPSTAT: MSSPRAFFS (SPIER)

RW-0 RW-O RO R-0 R-0 R-0 R-0 R-0
svp | cke | pA | P | s RIW UA BF
bit 7 bit 0

SMP: “TFEAr

SPI F#EHE AL

1= (R I 0] PR A S SR S N Bt
O = 7E A5 i sF 170) A o 10 SR Sy N\ Bl
SPI M E K

2 SPI TAELE MBI, 500K SMP &% .
CKE: SPI il ik £

M CKP = 0 H:

1 = 7£ SCK [ L THf ik £

0 = 7E SCK 11~ P #s Rk 2

Y CKP =1 fif:

1 = 7E SCK [ F B RILE s

0 = 7F SCK [W_LTHiy R ik ¥s

DIA: Bl / Huhf

T 12C B R A

P: 15147
HAE 1PC B R . 24%% 11k MSSP Bitk (SSPEN %) i, Z#H %,
S: Jdafn

JUTE 12C B R A

RIW: i/ Sfs A

JUTE 1PC R T AR

UA: S5k

JUTE 12C B R A

BF: S 2SidiiRASAL  (H TR )
1 = $EIsE ), SSPBUF i

0 = Ak 5e ik, SSPBUF =

Ry
R = A BEAL W = a5 A U = RHML 8240
-n= EHEMNE  1=%1 0=¥% x = KAl

DS39629B_CN %% 158 1L
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AAE2% 15-2:

bit 7

bit 6

bit 5

bit 4

bit 3-0

SSPCON1: MSSP %72 1 (SPI#D)
RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RWO RW-0
WCOL | SSPOV | SSPEN | CKP | SSPM3 | ssPM2 | SSPM1 | SSPMO
bit 7 bit 0

WCOL: Gpsetiifs (T &)

1 = [EERIERT—AFN, XEHHES N SSPBUF %4
CLIMR R AE 2D

0 = REAEMNR

SSPOV: F:liti H¥87~ 4

SPI M F L

1 = SSPBUF FI A7 ar—Hdwid, NEals]—

ANE 7. R, SSPSR i Hd 2 2

Ko Wi th RASTENBIEAT Az, R HE R IEEE, P bz SSPBUF, LU f%
W HBREALE 1 GRS 2
0 = Joii i
VE: EFEEEXT, BEMASHE 1, FARRBR R E B HdE 48 Ll il 5 N\ SSPBUF
AR BN

SSPEN: [0 f: I REfr o
1 = fffeH 0 3F#% SCK. SDO. SDI 7Fﬂ SS FLE 5]
0 = ZE 1R O 90 Lo 5 | BIEC & D 1/O B 11 5| 1

Ve MHERERS, MUK XS | AT A b C Dk i N BT H .

CKP: I 8il k47

1 = ZWPIRA I, IRy g e o

0 = ZF ARSI, BBt gk H
SSPM3:SSPMO: [r)25 i Ak $E 47

0101 = SPI B, 4P = SCK 5IM, %51l SS 5IFHI, ¥ SS FIE 110 51

0100 = SPI Msh#,
0011 = SPI F#:45L,
0010 = SPI F#: 4L,
0001 = SPI F#: 4L,
0000 = SPI F##it,

N8 = SCK 511, {HiRE SS 5]
b = TMR2 #i il /2

I = Fosc/64

N4 = Fosc/16

I8 = Fosc/4

VE: FE R BB 225 T T B AN AE 12C R R AR
B
R = mlify W = [ 5. U = KM, #8240
-n= FHEEMNPE 1=%1 0=iF* X = R4
©2005 Microchip Technology Inc. Ryt DS39629B_CN #; 159 i
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15.3.2 TAE

M)A SPI I, Sl AN RS, (SSPCON1<5:0>

FI SSPSTAT<7:6>) Zwfi i Bk, X Ledshilf T

W E LR T

o ERE (SCK I Ehig )

o METHL  (SCK 1 Ky I Bl A

o INEIEPE  (SCK BERARZS)

o BN IR SRAREANAL OBt Sy R TR o ) R
Ui )

o IAMAWT  (£F SCK I ETHE 1 R B3 B

o WEPER (HF EEEED

o MEIIERES (HT B

MSSP 85 i —AN & I% | A 25 /748 (SSPSR) Fll

—ANEMEIERE (SSPBUF) 4ik. SSPSR ik e

PEBARIATREAL, B A AERT . o B e

Yehi, SSPBUF f#77 LIX'5 N\ SSPSR %, —H. 8

PR SE RS, %S N SSPBUF 2747 8% . 4k

5, DErhEsA A, BF (SSPSTAT<0>) Flth kbR & 47

SSPIF B 1o IX OB TR 27 vh 04 H2 0 77 5

] 15-1: 34 SSPBUF (SSPSR) HfHE

(SSPBUF) , R CPU SHX I I ds 2 /i, 3k
TGN — A RS K% 1 BB, ARk
K5 SSPBUF a7 {7 4% IHRAEHRTC AL, I H. 5 ph 5S84
WCOL (SSPCON1<7>) #{& 1. H ;%0 44
WCOL A7 F A G I LU 6 SSPBUF Z3 /78315 A
RN A R RO, A T — N EERIE
B4 5 N SSPBUF Z 1y, Il SSPBUF " ILA
R, ZErh38%4r BF (SSPSTAT<0>) H T3 nfiit
SSPBUF  # A T W B 5l (RIEEHD « 4
SSPBUF i # 1HUS , BF AL EIHE S . Wik SPI
A — A KR, WA BHE S ZA,. B, 7 H
MSSP 1 Wil W R 2% | BBOR S B 58 K. 2RI
[ 8L5 N SSPBUF .. WIHUANIT S A I, A2k
MR RIFE TR R A S R A B s, B 15-1 %541 iH
T34 SSPBUF (SSPSR) #HT 5 & 2% Kt 2.
AREE RS SSPSR A4y, HAEHEM T4 SSPBUF
TSR o HAN, MSSPIRAL /7% (SSPSTAT)
FEREHRES

LOooP BTFSS  SSPSTAT, BF
BRA LOOP ; No
MOVF SSPBUF, W
MOV RXDATA
MOVF TXDATA, W
MOVWF  SSPBUF

; Has data been received (transmt conplete)?

; WREG reg = contents of SSPBUF
;Save in user RAM if data is neaningful

;Wreg = contents of TXDATA
; New data to xmt

DS39629B_CN %f 160 5t
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15.3.3  fiifE SPI /O

FAFREH L, SSP ffifisfy SSPEN (SSPCON1<5>)
E 1. B AR SPI R, #5E4% SSPEN
Frit %, FHYIML SSPCON %ifra%, SRJmF SSPEN
A 1. X430 SDI. SDO. SCK 1SS 4| Il & A i
H5I . Zik BR5I e M O, WilEf e E L —
e H | BRI A7 (7F TRIS %4788 t) .

+ SDI 1 SPI #bk [ 5h#5

« SDO 7% TRISC<5> firig %

« SCK (E#EMA) WAk TRISC<3> %

s SCK (MFh#EL) 2tk TRISC<3> A 1

- SS WK% TRISF<7> fi7 % 1

X TR B s I ThAE, AT RDRE 6 A 7 R AT
B (TRIS) W& A ALK B -

15.3.4 WA

B 15-2 a3t A T HLZ R R e . R8st (&b

Has 1) M kI% SCK 5 5ok A sh ¥t . EPI Ak

PSS HIRE AL A7 A7 25 A, Bl 0 G e A PO I B i

3k, FEAEA I BHIguT geier . 250K AN AEBELES

RISt (CKP)Y BB AR, XAl Al LR I WOk

Kol BE AR, BTN XAt S ELUE

=R AL T -

o ESEROEEEE — W AOETCR (Dummy)
Ao

o BEEROREE — MAE AL K

o ESERIETBAAG — I RIEER

A 15-2: SPI™ I | \asfrig#s

| SPI™ L34} SSPM3:SSPMO = 00xx | | SPI™ Ak SSPM3:SSPMO = 010x |
: SDO | _, SDI |
I I T I
| | | |
! AT ! ! AT 38 !
| (SSPBUF) | | (SSPBUF) |
| | | |
| | | |
| | | |
| | | |
| B SO o | SDO B |
| (SSPSR) | | (SSPSR)

: MSb LSb : | MSb LSb :
: | AT : :
| SCK | SCK |
: HESE 5 1 : : Gbs 35 2 |

©2005 Microchip Technology Inc.
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156.35 ¥k

Rk e 2] SCK {55, T LUe T ATEAE i %1
JE B B AL e T2 A 1 AR AR O B SO S N A A
(B 15-2 HPfALER RS 2) N AETIN T % .
FEEFRR, Hdl— 15\ SSPBUF A7 45 sl T ih &
REEc. W RATE SPIAE g, nr LAAE -
SDO firtt CREHAFERE NN . SSPSR 2 £k
WA I B, X SDI 5B 53T i SRR A
Ao BRI AT, gl HB N SSPBUF A A4, it
BRMENEFB R ChWTRDRASMAHNE 1) o X
UL “Lkigimshilids” (Line Activity Monitor) 753 T
VERIHECES B AR

LR

« Fosc/4 (uf Tcy)

« Fosc/16 (&% 4 Tey)
« Fosc/64 (816 Tcy)
* Timer2 it /2

40 MH2) .

wiE R CKP 7 (SSPCON<4>) HEATIE 4 g Fik
PEFE B . B 15-30 ] 15-5 F1IE 15-6 4545 SPI
BERKNFPE, Hhst Rz LR
RN, SPIM s (A af il Wi el

IXEE A P R f m A 2 10.00 Mbps (ISR Oy

Bl 15-3 45t T BRI BOEIE . 2 CKE {8 11,

SDO #ufli /£ SCK BN L vy AT —FH A % BT s
A RAERI AL SMP RIS . B4 i T4

B AN SSPBUF ¥ H] .

I/ 15-3: SPI™ BAMIFE (EHEBZD
SSPBUF !
SCK
(CKP = 0
CKE = 0) ;
|
SCK
(CKP = 1 |
CKE = 0) | | 4 FI bl
SCK | (75
(CKP = 0
CKE = 1) i
SCK I
(CKP = 1 |
CKE = 1)
| | | ! | | |
SDO D bit7 X bit6 X bit5 X bita X bit3 X bit2 X bit1, X bit0,
(CKE = 0 ' ' ' ' - ' ' |
| | | | | | | |
Sele) > bit7 X bit6 X bit5 X bit4 X bit3 X bit2 X bit 1] X bit0 X
(CKE = 1 ! I I I I | | | |
(SMP =00 | 7 | | | | | | | bito |
LIV | T | T | T | T | T | T | T | |
Tf .
7FSMP = 0) ! | | | | | | | I
(SMP = 1) | e bit 0
" | T
i t ¢+ ¢+ t t t 1
KAE | |
(SMP =1
SSPIF %
: /£ Q2 | 2RI
SSPSR %I t (T—/]\ Qfgiﬂié
SSPBUF

b}

B

DS39629B_CN %f 162 5L
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15.3.6  Mzht=
MR, 24 SCK 51 EAF MBI Sl ik i Ja 3h
RILFEWEAE . Mfa — M B3R Bir)a, P WibsE
{7 SSPIF & 1,
NI, AN e SCK 51 i (K A3 s 4l
AL AT Bl A ZR 3 A HE AR R ) e PRI
BT () g o P i) R

TERIRAR ST, BT Al i 1 el . el s)
—ANFIATH, B AR 25 v e

15.3.7  MBhik#eFw

SS SIS VFE I TAE TR0 Mai . SPHAZITAE T A
KR, JFEEGE SS SISl (SSPCON1<3:0> =
04h) . ZLik SS 5IfHI7e X4 A s, WIABER IHLIKBI M
HOF . B a0 . 2 SS SR
I, AR (A AR, [FINUKE) SDO Sl 4

A 15-4: MEFS AR

SS 51 IHAE Jy T I, B R AE T A% R,
ATYES) SDO S, TR HAR B BHLE RS . R
P N I 2, AT 4ESDOS | A EAMZ B/ B hr B .

1. 24 SPIATAEE, JEH SS 5
{fife (SSPCON<3:0>=0100) I}, &
SS 5| E & VDD HLP-H54f SPIARH S A7
2: R SPI TAEFEMNBIH T IF H CKE &
1, WAZifdiEe SS 5.

L SPIMIERE AT )G, TR amEh 0. X IE L5
TlKs SS 5L iy BT B0k SSPEN 7315 2 K SE L
¥ SDO 5IF1 SDI 51 A%, AT LAMAE s .
2 SPI T BAE s TR, SDO 5| JmT LAg: e
T NI, IXFERZEIET M SDO KX . K4 SDI
ANEE R sE, Brlhnl BL— B AR i
(SDI TiE8) »

SS

o

SDO

SCK 557

(CKP = 0

CKE = O -
TOKP = 1 I
CKE = 0) 0

EA

SSPBUF

SSPSR #|

(C
JJ

Q2 | 2Jhid
T— Q4 A

SSPBUF

N\
M

©2005 Microchip Technology Inc.
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&l 15-5: SPI™ R KHFFE (3R A CKE =0)
fﬁfﬁa@ A\ . . . . : . : — /1

SCK
(CKP =0
CKE = 0)

SCK
(CKP = 1
CKE = 0)
A . ' '
SSPBUF ; ¢ : .

: bit75><bit65><bit5;><bit4:><bit35><bit25 bit15><5 bit 0

SDO

SDI ;
(SMP = 0) : Cobpit7 ! I ! ! ! © bit0

(NN S S S B S

(SMP = 0>

SSPIF
o

s | f : : : f : f : *J_EQZ i

SSPSR 3| — Q4 JHH
SSPBUF

&l 15-6: SPI™ A KN FE (MERH CKE=1)
P

SCK

(CKP =0
CKE = 1)
SCK
(CKP£% 1
CKE = 1)

HA :
SSPBUF i ;

SDo © bit7 :><bit6:><bit5><bit4><bit35><bit2><bit1:>< bitom
SDI '
(SMP =00 : | | : | : : | B0 |

Mot ottt ottt

(SMP = 0) ¢

SSPIF

L
i THEQ2 4Rl

SSPSR : ! 5 f 1 Z ! 5 2 T T Q4 JH Y
SSPBUF ' ! ' ' : : ' : : |

DS39629B CN % 164 1t ?‘JJ% © 2005 Microchip Technology Inc.
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15.3.8  KHRTAET 3

76 SPI RN, B 4 T 5 e oA L R AR
A A TR, i s (s k.
TERZHINFEE BT, AR — Ao, 1%
BRNAZR H T EREE . FBh R ePE (32.768 kHz 1
Timer1 &% #%) 5 INTOSC W4hi. F2{5HiESM
2.7 “BYBESIREGRI®R” .

15.3.9 AR
SRR AE 2% 11 MSSP RHR 4 1124 7 A Bt A -
15.3.10  EekiHea Tk

% 15-1 R bRE SPI A 5 CKP Il CKE #:1hI4
RSN 2 R

LRSI, 220 SPI SRR I o i I K 15-1: SPI £
AEE HZ, FARGHZ AT IR . ~ N BsIRLRA
IR AL T MSSP I, 54 4 5 % SRR I i brte SPI™ BARTE o CKE
S T T L4 ) S AR 2, 8 o 24 D A e o
TR MARIR G RO 1% 2% 11 MSSP 0, 0 0 1
147 0, 1 0 0
U SRR TIRIREI, FrE B i otk JRA 1, 0 1 1
TESSOEME T, % | BeCRH AR R A . a8 11 1 0
PR FEEATRER, MO I T R %R .
75 SPIMEIBA T, SPI K% | Balibs % 47 8% 5 B JEAT A SMP A ARSI IR BORE -
S5 TAE . X DU SR T ShRE R B R, 1T
HEART TR N SPI & 3% | Bl 254758, 24 8 {7
AR A TS, MSSP kRS %S 1, JFH
AR WHE RSO, S
* 15-2: 5 SPI™ B A 72

LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ﬁ?ﬁﬁ%
INTCON GIE/GIEH |PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 59
PIR1 — ADIF RC1IF TX1IF SSPIF CCP1IF | TMR2IF | TMRA1IF 61
PIE1 — ADIE RC1IE TX1IE SSPIE CCP1IE | TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP TX1IP SSPIP CCP1IP | TMR2IP | TMR1IP 61
TRISC PORTC ¥ 77 ] 2547 2% 62
TRISF PORTF #d5 5 ] %5 47 2% 62
SSPBUF | [l b tfs I Bl vt o | R A 47 2 60
SSPCON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 60
SSPSTAT SMP CKE D/A P S R/W UA BF 60
B — = KHIfr, Bk 0. SPIELR R MSSP A ] 5 it
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15.4 12C #&5%

MSSP itk T 4575 12C BiXIs, A LUSEHLT A () L4 A0
Mhshee CERESCR it , JF HAiaE b3t
Ja ST FMEE AT B P TR AT B el B 25N (2 24845
THE) « MSSP AH ST E bR AR 2UMTE LL & 7 A7 F1 10 47
k.

HWA G T2 A% 4 -

o H4TID (SCL) — RC3/SCK/SCL

o HATHUE (SDA) — RC4/SDI/SDA
A ZiE ¥ TRISC<4:3> {75 1 % FiR 5| AL E N
T

&l 15-7: MSSP #E& (12C™ i)

< W
i 5
7

SSPBUF #17% |

RC3/SCK/SCL

SSPSR F ATt

RC4/ MSb Lsb
SDI/ ,_I>

SDA
DT A Ay HbAEDT
FUhA RE L
fribfrgm [ SALAP AL
(SSPSTAT & f72%)

15.4.1 AT

MSSP Fitfy 6 AN %547 4 T 12C . X Ee?i 17 e
¥

+ MSSP ##il75 7 4% 1 (SSPCON1)

+ MSSP #5257 2% 2 (SSPCON2)

+ MSSP IRAZ A4 (SSPSTAT)

o HPATE ) RIXZZM A A7 (SSPBUF)

o MSSP Bfi %748 (SSPSR) — ANgE i) 1)

- MSSP Huti- %7 #7-4% (SSPADD)

SSPCON1., SSPCON2 il SSPSTAT #&7E 12C £\ F I
PP A7 SRS 2 725 . SSPCON1 il SSPCON2 #f
TSRS (). SSPSTAT MUK S A& iy, 1 i iy
RERE TS [

SSPSR & il k¥ B B N 8l I RS 4 3 A7 2%
SSPBUF &b arf7 o, HTEHF IR B A,
76 12C )EhHEt R E SSP i, SSPADD 2547 244 {4
AR bl o F i R EdE SSP I, SSPADD
FIAE 7 7 VR 2 R A B W S 28

PR, SSPSR Fl SSPBUF J: [l 1 l— AN WL i 22
TS . 24 SSPSR M ] — A5 BN 5, 1T
TN SSPBUF aff7a%, R hikibrdifl SSPIF
1.

ERIZIEHET, SSPBUF  JE A XU HLE M.
SSPBUF )5 #:4E4 [FIF 5 N SSPBUF Al SSPSR.
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R 15-3: SSPSTAT: MSSPR&EFFH (IPC™ )
RWO  RW-0 RO R-0 R-0 R-0 R-0 R-0
sMpP | cke | pA | P® | s [RWRY | uA BF
bit 7 bit 0

bit7 — SMP: Afl il

(- s Py T :
1 = PR R R 2R R A 4] (100 kHz F1 1 MHz)
0 =mL&ﬂTﬁ%§M$#ﬁ (400KH2)
bit6  CKE: SMBus k(7
Gas st 0 L SN
1 = ffifk SMBus 45 E A
0= T*Jt SMBus FF &M A
bit5  DIA: KdE / HhHEAREA
jj:jfj’ij‘%%:ti
RHE,
EMBIEACE
1 = o b Al k3% (1 1 2 5
0 = 7R b AN EUR L I 7 2 ik
bit4 P f ik (M
1 = RIR A 5 1147
0 = IR Sln AT I E45 1B 47
bit 3 S: Bz (M
1 = RoORFITA I B LA
0 = IR Sls AT I AL 4R 7
bit2  RMW: B/ 5RfEE (UHT 12C i)
jJJ‘A?Q lj‘%lﬁ ~: 2
1=
0="5
EEpAE, @
1 = IFAET R I%
0 = KT Ki%
bit 1 UA: SE5HhbA,  (UH T 10 7 B D
1 = R FHEH S SSPADD % 77a% P ik
0 = AN E Bk
bit0  BF: ZZppadiliR A4y
pan 2’2\ ﬁ j‘%lﬁ ~:
1= #lsek, SSPBUF i
0 = k52, SSPBUF 4%
jj:j%ﬂm%ﬂ _
1 =8 EAERE CAFE ACK A5 E4) , SSPBUF Uik
0 = HdE Rz e CMUHS ACK fllfss 147D , SSPBUF &
¥ 1: 4 SSPEN #ud F i A %A B % .
2: %A HISRARAEAE ST VALV RS (0 RIW A5 B e 1AL ANFE ML VSRS T 463 T
—ANRIAAL 5 IEAL S EE ACK AL IR 2K
3: %75 SEN. RSEN. PEN. RCEN m ACKEN #H7T “mk” L4 B & MSSP

s
23
o

AT 25 AR
B
R = A5y W = 1] 54y U = KK, R0
-n= _FHEMRPE  1=81 0=iF*% x = K40

lilg
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7R 15-4: SSPCON1: MSSP #7741 (12C #x0)
RW-0 RW-0 RWO RW-0 RW-0 RWO RW-0  RW-0
wcoL | sspov |ssPENM [ ckp | ssPm3®@ | sspm2@ | sspmi1® | sspmo®@
bit 7 bit 0

bit 7 WCOL: 55k
I R
1 = 12C ANl 2 3 RSB I 4 A
WK 1) SSPBUF 4728 5 NEdi (20 FH #4432
0 = KRR
LE M B KA T

1 = IEAERIERT T, AHWES N SSPBUF F {74 (ULdi

FHEBAEE)
0 = KR
AR CERBMNERAD B
7E SL 205
bit6  SSPOV: Wi R RAL
LEFRE T

1 = SSPBUF 2747 B fE (RAFHT 10T, HBIKE] BRI CBAUTEAT S

0 = Joii

R IERE AT

FERIEREUT, AL 20 .
bit5  SSPEN: [l Lififgfy (1)

1 = B8R 9% SDA FI SCL o | JHIC & A 5 11 |

0 = 25115 D IR LIRS G E 4 1/O i 115 |
bit4  CKP: SCK Bz HIfr

ii)‘}&iﬂjﬁ‘i li ~:

1 = BEJRUR

0 = PREFI PG GERARAF I 1)), AR R i i 7

pan 3_5‘ jﬁj%li ~:

EMEBAR AR H

SSPM3:SSPMO: [ LBk #f @
1111
1110
1011
1000

bit 3-0

12C e lE R L OABSEAE D

12C F¥pit, Wb = Fosc/(4 * (SSPADD + 1))
0111 = 1°C \Zh#s, 10 frHudik

0110 = 1°C \ah#isk, 7 firduhk

A MIZAI RN,
2; SRARARFH AL AL A N AR B U TSP,

12C MR, 10 fruhik, FAEREH S A 1R T
12C BRI, 7 (i, IEAERE R SR A

745 SDA i SCL 31 E iy \ sl 173114,

R

-n= BREMINIE 1= 1

R = A W = " 54 U = KRHIfL, 240
0=

X = K5

b}

B
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IR 15-5; SSPCON2: MSSP #$l&E% 2 (12C™ )
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

| GCEN | ACKSTAT | ACKDT™ | ACKEN® | RCEN® | PEN® | RSEN® | SEN®
bit 7 bit 0

bit 7 GCEN: J #mulffifiers ((UHF M)
1 = 24 SSPSR W E) SR Hulik  (0000h) IR B T
0 = 25 L FEepny kit
bit 6 ACKSTAT: MW2REA (T EERIEELD
1 = RIRFER A BRI R
0 = W HIk A MR
bits — ACKDT: MZ&%dis (AUH T E#sizlori) M)
1= ENE
0 = Wig%
bit4  ACKEN: NE&JFHIMFasA: (I T i) @
1 =7 SDA I SCL 5| L RENZFF, F+ kit ACKDT £difr.
rAl B ahiE % .
0 = M& 545N
bit 3 RCEN: #:tfsiaefy (UH T E#pi) @
1 = {#88 12C et
0 = BN
bit 2 PEN: {2 F4&fHlikerr (I T Eispit) @
1 = {f SDA F1 SCL 5l LR aafi -4t i A 3hiE % .
0 = {4 EAIN
bit 1 RSEN: FE HaI&MHERA (OUH T L) @
1 =7£ SDA Al SCL 5| LA ER Bahsfh. hllifh 8%
0 = ERABEKMHEN
bitO  SEN: JHzhscfifiife / KAl @)
1t 3_5‘ jﬁj%li ~ .
1 =7 SDA F1 SCL 51 R B ah4 M. Mt |shigE.,
0 = BEl& AN
jJJ‘A?Q lj‘%lﬁ ~ .
1 = MMERIERMMBh B (CAFREIEK) A BE RS o iR FE K
0 = IPI e S s ) S KAl 25 1
1. HAPERIR SR AR AN, R R
2: WU 1PC B T A RER, A RERE 1 ORSZEIFATERAE) . 1 B ARRER
SSPBUF #HT 5 (8325 1S SSPBUF) .

el
R = AJiEAL W = 1] 57 U= R4, 840
-n = _FR AN I 1="F 1 0=i% x = R4

i
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15.4.2 AR

Wil MSSP fiifef7 SSPEN (SSPCON1<5>) & 1,
Al fii e MSSP bk,
SSPCON1T %4748 T4 12C TAERI. ardid s
B 07 (SSPCON1<3:0>) 3 LU F12C KA 2 —
o 12C BB, W= (Fosc/d) X
(SSPADD + 1)
o 12C MBI (7 frhl
« 12C B (10 frudl)
o 12C B (7 fibdl) , AFRE S SR AT
K
o 12C B (10 fitbhl) , AFEE S B RIS L
A7
o 12C [ R L, B
K AHN Y TRISC £7E 1, ¥ SCL A1 SDA 5140 fs
NS 75 SSPEN A1 E 1 IR 12C ik,
Faami) RS TR IT . Bl (R 1 IE R A,
WAk SCL A SDA 51 I Az b i fifH .

15.4.3  MEhHi=t
LEMENEEI R, SCL 51T SDA 51 A5 HC & A %
A (TRISC<4:3> & 1) , K MSSP Bk AL %
HEFRKERMARE ONRIESRD .
12C M Z BRI L S 2 e b DO B = A bl P P4
AT LB AR e B, 38R B A B LA
24 M bk DTS B s ik DT J5 3% Bl e i), i
LS HFFE NS (ACK) kb, FF4m) SSPSR
TAE R B M 22 N SSPBUF 247 2%
LB R B4k 2 —, MSSP B AN 2724 ik ACK
Jik vk«
o (ERREIEIRRT, ZEpPesiis BF
(SSPSTAT<0>) # 1.
o {EEREIBYEZHT, AL SSPOV
(SSPCON1<6>) #:'# 1,
HIXFEOLT , SSPSRA A7 M{E AN A% A SSPBUF,
{H4& SSPIF (PIR1<3>) & 1., BF {7 il id i
SSPBUF % 17a4iE Z I, 1] SSPOV A7 &l it ks %
.
AR IE S TAE, SCL IHehii N a2t & fe ) i HL 7 A
I/ M HSP I AT EKR . ZE PS40 #100 A4 #101
SR T 12C S I I FR ST B )R MSSP B 1) L 4
TR,

15.4.3.1 Tk

— H MSSP HEERE, Eut %R ash&tHm. B
B HIE, 8 BRI SSPSR s, FERS
P55 (SCL) M LT REEATA NN 55 8 4
I8h (SCL) Jkph i T B %57 4s SSPSR<7:1> MHI{H
2> K1 SSPADD Mtk 75 A7 2 I {H Lb A WS btk PUie, Jf
H. BF 7M1 SSPOV v #i#iE %, R4 HFHM:

1. SSPSR #AF2{EH N SSPBUF 2517 8%.

K2 rh s iibr AL BF B 1.

P ACK ik

7EZE 9 A SCL kP i) Ry, MSSP hiihr i
f7. SSPIF (PIR1<3>) & 1 (HniAdifigrhlkr,
PR .

76 10 A EERE R, S AEFF E o N ik 2T 2R

—ANHIE AT H 5 AR R X R T A 10 f k.

R/W fii (SSPSTAT<2>) Whide & GHlE, XFEMRS

AR AN o X T 10 b dE, A

YN i%E 11110 A9 A8 07, Hih “A9” fil “A8”

LI A R T A, 10 AT ishk Y T AR B R

N, Hr 7-9 S 245 MBI AL M= Ko

1. Bk ZE—A R F05 (SSPIF 2. BF
7T UA {7 (SSPSTAT<1>) # 1),

2. MBI A () FHEH SSPADD A7
2% (UA DIEZ IR SCL N8l .

3. i SSPBUF #iff#% (BF fiih®) FHKbr&Ar
SSPIF 5% .

4. BOhRERSE A () 47 (SSPIF {7, BF
FEATUA BLE 1) .

5. fHEHMUERE A (B FITEH SSPADD
fE2% . WIRVCHL BTG SRR SCL HHBhk, 1K
% UA 7o

6. 1% SSPBUF #iffss (BF fiiEZ) H¥br&hr
SSPIF 5%,

7. BWEREsh&Mt.

8. BWhhERZE— (FD) P (SSPIF ALF1 BF
A= DI

9. i SSPBUF #iff#s (BF fiih®) Ikbr&Ar
SSPIF 5%,

HownN
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15.4.32 %k

MHHEF T RW 3 IR & A i D
SSPSTAT #1£8:M RIW G 3. Bl bl g A
SSPBUF % f7#%, H SDA {5 5 {#EHE S (ACK) .

BN Aol [ A B B |7 N e S VA=
(ACK) . Wit 4245 BF {7 (SSPSTAT<0>) & 1,
% SSPOV fii (SSPCON1<6>) % 1.

AR 7T A MSSP Wb, dr&fr
SSPIF (PIR1<3>) Wi #IHES . it SSPSTAT
ZAALER AT LU 2 T RS

i SEN #¢/#if (SSPCON2<0> = 1), RC3/SCK/
SCL HAEREA B AL 2 ) PR IEE AR L~ G H ST s )
FEK) o AR CKP {7 (SSPCON1<4>) & 1 A4
AR . T Z 5152 ILEE 15.4.4 717 “RP K ”

15.4.3.3 kit

MENM LT RIW_ AL B 1 FF kA Hihik DU D
i, SSPSTAT a7A725Mf RIW A8 1. B (g Huhk 4k
N SSPBUF 2758, ACK Bkm{rs 9 fr k1%, [6
IS AN SEN {404, RC3/SCKISCL 3| 5% S
MHFTHEZMNT, ESLE 1544 3 “FHHE
K7 o 3B KA G I TR), SRRk A A gt
WU RO BARRT, AR5 — A Bhkeb . Bk H%L
PP HE N SSPBUF # 74, [AIB L3N\ SSPSR
HAERE . R, NiZEEK CKP (SSPCON1<4>) &
1 KAfifE RC3/SCK/SCL 5. 8 MR~ AL SCL N4k
BN FBRUS R o X HE{RAE SCL Ay i~ 30 i)
SDA 552 a/m (K 159 .

KB T HWE ) ACK Bk 228 9 A~ SCL M A\ krh )
IHEBF . ¥ SDA {55 M (6 ACK MN&H1E
), WARBEIALR O e K. EXFEI N, WiE
MESAIAE T ACK, SN NENEHE (Z A7 SSPSTAT
FAE) A SR T — /MR GAA L. Wi
SDA £ A{GHL T (ACK) , WA AR I H
Pai N SSPBUF 5 f7a%. [AAE, WAUEIT K CKP 7
1 k{#i% RC3/SCK/SCL 2|1,

AL S > MSSP ki, SSPIF {7
DRGSR, SSPSTAT % f74eH T-Hh e 21 freik
. SSPIF fifEs 9 AN Rk i T EvR B 1.
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0, 7 friib)

1’C™ MEER KT (SEN

& 15-8:

(0 F(IYTHZ Y dMO [0 = N3S b )

MOV sk B I
4N8dSsS (¥

L >On_wm«

1

Ml 4nadss

s —Y

3
Rk

(<9>INOJdSS) ANOdSS

(<0>1V1lSdsSs) 49

(<€>|dld)

d1dSs

T Xha

IR TR

vas

TR e
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1Pc™ MR RIEEE (7 fribih)

& 15-9

L dMO Sl

S| 4IdSS W *

N E44¥EH 4N9dSS J

a2t 14

L MO St i

s H1dss ¥ A

N3 ANAdSS J

SR 14

dMo

|

IR,

MOV

(<0>1VLSdSS) 49

E
' AIdSS A

WbE) 108

Ndo =

Tz

(<€>1dld) 41dSS
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0, 10 fribik)

12C™ MBhERIEBEE (SEN

& 15-10

(0 (T} B Sy dMO “FHO0 = NIS k2 ) YTe)
em
w4 aavdss
sy L JHvn
S i Ik

¢ 5 aavdss Ykm
S T G I 3

YOV Tk BT
4N8dSS ¥
L B ANOdSS |+

‘5 aavdss ¥m
S BT 3

—

—

(<I>1V1SdSsS) vn

S

FH Y J9 1)
4NadsSS ) 1

-

(<9>LNOJdSS) AOdSS

4N8dss &,
MG YUSdSS Bk

i TR |«

id

ek IR X

(<0>1V1lSdssS) 449

B
+ (<€>Ldld)

Ky
e
&=
i;é
<

o i e

lm
¥ aavdss
(I B e T b iy ot

FHE g ;

L

ST BT T heg

Ik
T advdss
(I BT oA B et

dIdss

' vas
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1Pc™ MR RENFE (10 A

.

& 15-11

AN TOS £FH) S HIE H ) dMO
L MO Skl E i 3

—

S bk
¢ aavdss Y
ARG AT R !

Ky

ERFCEST . R

qogieny TN,

LT, 4ngdss &, e
i K

EH

[

FH Y 48 3
4Nadss 5 35

(<r>LNOOdSS) dXO
3
+4. AavdsS
seap L Hvn
e S m
‘5 QavdSs ¥ ¥4 aavdss
e AN BRI I+ +I ML Bovn
(<1>1¥1SdSS) VN
F R 49 1) : dngdss v &

Angdss i — ﬁ MG USdSS Bk

|
R J

E2 S22t |«

-

(<0>1V1SdSsS) 49

SR
I« (<e>1dld)

E

[oajiapzafearapeakeaea/ | dov \ fevievf o vi X X1/ T\ [ fow

MoV S g, b= MW S A~ S DU A X
H 1H DD ra
1 L A B Y1) b ot ¥ aavdss
W) (I L oA T Y Rh 38 e J
I
AR

d41dss

108

'vas
SN T LTS SN — LTS
0= M
ST
M Qavdss
[E3ERINGERY ZR 2 Z AN

i
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15.4.4 I 4o ik K-

707 F1 1047 SRS eQER AR 3% 7 vh SEBL T E sl 4 4k
K.

SEN fii (SSPCON2<0>) ftVF7E R FE H 4 g b
SEK . K SEN B 1 &S IERAN I BT AR R
¥ SCL 5| R FFEARH .

15.4.41 7 i MBI i B e K (SEN
=1)

7 MBI E, R AE ACK 5K INES 9 A4
P R YR BF 475 1, i) SSPCONT #4798 1
CKP fimhss B5hi%, smibl SCL it ARG s,
CKP #iii %406 SCL L hr AR V. 78 SRRk s
ZHT, AR IR SRR O CKP AL E 1. £
FESCLIE 5 AR B - a8 AE ik P AE s AE Rl ) — A%
W BB 1, A5 I ) A BE rp IR 25 R 7 32 B SSPBUF
I, XK bR AEZgmmasmt (LK 15-13) .

1. W PLES 9 MNINERRTR RIS K 2 HT
BSEELT SSPBUF HINZE, 15 BF 740
%, M4 CKP ALt Rt ®E, WAk
LI B E K

: AN BF S HPIRAS T, CKP 78 LA
WAEE 1. fE F— BT SIT iR 2w,
JH B A R T IR S5 R R 2 BF A2
DUE f i HY

15.4.4.2 10 AL N\ BhEROB R I B 2E K

(SEN=1)

76 10 S ST, fEEE) PSR 4 B3l k A
PIEK:, {HiE CKP i ASHIES . 7EIXIHIA, a1 UA
MAEE 9 AMEhZ G E 1, B RsiehiE&. UA fifE
B R 10 7 bl HE 1, AREE 10 {7
HEAE AN 35 % RIW 7. 75 5835 SSPADD [}
RN R . G [E) 7 {7 R a—#f, ZERN RO
B rhas fe AR I AR E K

¥E: TR FH P AE S QAN I T B Y B B T
#) UA Az, FIEE 5 H SSPADD 25 17 #5ii
% UA 7, 1y H76 b2 5 B P B A 3
SSPBUF 257744t BF {52, I CKP {if
) ESPATA A S b A% . JEF BF ARAS
I b A AR B e 4 v B, RS R
e hE

15.4.4.3 7 {7 BN R ER A I Bt K

% BF A4S, 7 AN B R Rl i A 5 9 AN
B R BRSPS 55 CKP {7, DASZEIR AN K. 3k
157% 5 SEN S PRA TS X

R R A T I 55 FE Py i 5K CKP AL 1 A ] LAk
Jik o AEOREE SCL AR 5 AR~ IUIa], I A2 ds Ak
BT — AN BORFP AN, R N ab B P IR IR 95 R O
N SSPBUF A (UL 15-9) .

V1 WP 9 AN TR BRUS 2 T
A SSPBUF [{jN%%, CKP ALt ASeliis
T, WASKAENEEK.
2: AN BF AR w, CKP A8 W LAH
REEE 1.
15.4.4.4 10 {7 B Ak X i i Bl aE K

FE 10 AL MBI RIERETR AL BT P HE 51 i UA A7
FPRASKRPZE BRI PIEAS, IEAFEAE 10 A7 ABh R
B NI U W/ oE = H o B | W 21| B3 LN WA /1
B 10 ALk S AL AR ) 1) RIW A7 fEHAT5E
F=A ML A S, UA RANE 1, BB ECE ) ik
B, BF b Ar sl o, 1 7 A7 B A s
A—H (LE 1511,
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15.4.4.5  HEIFEIZSH CKP £
1 CKP fi it B0, SCL Hrtiwkamimilh 0. 8Rifi, ¥

CKP {7 & 1 A2ff SCL i oI, BrAFCZek
FE3) SCL %t M AKHT . Kk, CKP fiA2#s SCL A5
SHRONAGHCE, BRSNS 12C 8 SCL ik,

SCL #y s RIS, P13 CKP A% 1 H I1°C Mk

) FLAh S84 SCL HL 47 i o 1E o 3X AT LAAf £ CKP
P EEEARS T v SCL /N TR sk (L
K 15-12) .

&l 15-12: 8% F 2P N P
Q1{Q2(Q3[Q4(Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3[Q4(Q1(Q2(Q3|Q4|Q1|Q2|Q3|Q4
I I I | I : L | : I |
SDA | I DXI I I | I R [ >< I DX — 1 |
. N \ ! e . \
| | - | i Y | A I
I I b I | I I b I
scL L , o I
| | 1 ! \ I /I : /‘I—I
I I b I i I (G- .| — | I
I I I | E%%I*I J | » | |
CKP N | TR L« . I/
I I | = f )] T : I |
| | | | L | o |
| EVACINEE |
I I /—\I I | I H I
SSPCON | | b | e | . |
| | | | |
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1Pc™ MahiER B (SEN=1, 7 frihih)

A 15-13:

SHEA I H A 0 BTV E MO ‘T B
T2 S G dg i 6 555 48

L&
"o
«_

SHTE

ey P 2 < T H
ZH S Bk IO il
I

dAMo

MOV Bk
°L B NOdSS “MLrChl)
4N8adSsS (¥

n

Y 4N9dSS
FHHWH —

(<9>/NOJdSS) AOdSS

a3
T3
R :

R o)
A BN R N [
‘T = MOV K

T Xha

T LT, 5 dMO
[ L A< T ) b

T Xk
AT TR N [
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15.4.14 fRIRTAHETT 15.4.17  ZEHUE S, BLRE Bg Mk

TEARIRAER R, 12C BB Ag s Bl s . IF HL7E
Mo hEDURC BT M e i, W SR AE BE MSSP ik, s

MR AL 2%

15.4.15 BEi5CR

SRR L% 11 MSSP RLHIF 4 112 BT AL
15.4.16 £ EHEA

L ENAT, ERIEN R SR AR = 4
Wr, XATLUHFARREREESEN. Bk (P (RS
B (S) iAEEAIREEE I MSSP Bt giE . {4 P
7 (SSPSTAT<4>) & 1, nfLLAE 12C Lt
s W, P AR S ALANER, R TERIRES. B

YA, — ELHBURE AP, e

FE2 EHBEATN, A EHIA SDA £, &f{55H

o4k

>NEH

ST SR A A P EERAE E RSB,
{RAF7E BCLIF it

AJ HE T BRI DL :

o Ml

o Bl tkhm

Bt

o EREASIEM

ERIN SiW S iR UN S S UL O e I T B G e
TBUE 47 5 Y SISDA G IR, 4n s — AN £ %8 4F/ESDA
L, T AN B 0, M R S .
FSDAS | 30728 f Bl R 1, 1 S B SR AR 2 ) B A2
0, WIRAT MEMoE, Eas R0 R 2k o8 b b br &
FBCLIF 1, 1 44512C it 11 52 47 5 25 WOk & (& 15-
25) o WNRAE KL R kA Rk b 5, Ik 363 A 5
1, BFbr & 7 3 22, SDAFISCLZE ¥s #7 &, 3F B
SSPBUF & T- 0] 5 A AR A o 4PAT 58 5 £k b 5 o W R 4%
FLIF G, WRIPC ML 25N, P ml o & R 3 4 1
VR UEER

WIRARL. EERE. F1LsNEE S MPAT R
AR EE, MIXFRAE 1, SDA F1 SCL £l
7, SSPCON2 774 st A BN iE & . MIdT5¢
KRR WTIRS LG, W 1PC MEkAN, FPT
IR R Sh &S

LA ARLE UYL SDA FI SCL 51, — FLIRFLAF L4
F,  SSPIF ALK 1.

R R PSR IE S R I AT, "5\ SSPBUF #I
2 N — A BRI 4R BRI HR

EL TR, IR I S AR 1 AR = 2R
HHBTET LR E A 22 . SSPSTAT 247881 P 4
B, ATLGRE 1PC MERIERIRG wI, P AR S

o NEES HIEE, BELTERRE.
& 15-25: RIEFN N EF BT SRR P
K% SDA. SCL i P,
w4 SCL = 0 SDALLEIUIL LA oo
Hofl ez AR RIGHC.
l SDA i Y:341F J RAEBEIR.
o N A
SDA
scL R
§ bRz (BCLIF) 1
BCLIF
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15.4.17.1  JAZ)AAFHIR) B 58 B E MR A, BRF R A SR BT FIB R
= N N Wor EL 73 2 Lb i o 40, LA ], SCL KRR “0”, MR
MAVEATIAIR, Ll RS LS Hc Zkiégj{igﬂ Eﬁgfe iJr%z?ﬁﬂ;ﬂjﬁh‘JﬁfSJCL %lﬂiﬂ;&@
a) TERZNZAITIAR, SDA B SCL BERFE A AR HLE

7 (K 15-26)

b . i 16 5 3N 4 1 1 1) AR A AT i R A S i e,
b) | SDA%&%ifFEzHu, SCLMTMLEEH(EI 15‘27>° ok A 4 25 28 R ] R T A
1 B sh 44318, SDA il SCL 5| jlER 2tk W A o R R A BRI —AN R
45 SDA 51 L RAG T, 3 SCL 31 L4 21k BRET 5 — A 8044 SDA fiff. (H&
S, ERE AT AL, B R
Ry VEBIAS S8R IS B4 AR5 10 55— A
. BCLIF kf % 1 AT AR AR I, AR AN

e o MO 4y T AL B A R B 1 4 P AT
o MSSP #HE A hZ WIS (F 15-26) ik

JA B4 SDA Fil SCL 5| f i T k. 24 SDA 5|
JEIRAE N i TR, PR R kA #RE N SSPADD<6:0>
FIME IF IR 402 0. S 4F SDA Jy i s i, SCL 5]
JHERAE AR LT, R AR, RARERS 6
T RS AAE AR R — AR <17 .

I SDA 51 ILE % VBRI A R EE AR HT-, 1) BRG
SA7, [FIRS SDA it (K 15-28) . {H)E, W%
SDA B|JHISEREN “1”, SDA 5L BRG 44l

& 15-26: BENEF AR REHRE (X SDA)

7F SEN {7 & 1 Z 1 SDA A LH .
BCLIF & 1,

K% SDA = 0, SCL =1,

¥ S 7M1 SSPIF i 1.

—_—— e e — =

SDA \ N

scL ,
SDA = 1,SCL = 1M, | PRRZE RIS, SEN HEhEE.
¥ SEN & 1, {888 sl | SSP HRHAE AT Ab T AR
SEN |
|
SDA 7£ )3 sh A1 2wy
KREFNC . BCLIF & 1. i
% SDA = 0, SCL = 1,
BCLIF %S RiAT SSPIF fE 1.
| L sspPiF 71 BCLIF
| IR EE:
s
SSPIF
L SSPIF Al BCLIF
S E

lilg
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& 15-27: Jash & EAE B &M (SCL=0)
SDA =0, SCL = 1
l¢— TBRG —¢— TBRG —»
SDA N
soL SDA - 1, scL - 18, \ \\
¥ SEN & 1, {ERsEH 75 >
i t SDA = 0l scL_ -
<n I KA dahe, BOLIF % 1,
BRG ## i SCL = 0,
UL s, BOLIF 7 1. V
BCLIF | L
b
bt
S 107 &07
SSPIF  _0’ o
& 15-28: JazhZ&HFHAE B SDA {1351 & K BRG 84
SDA = 0, SCL = 1
l S 1 l SSPIF % 1
/N TeRe  — "_|<— TBRG |
| g _’I
SDA  SDA ML FEMERAT. N\ | . !
5247 BRG JF1ik SDA. O :
I ! |
[ [
SCL | .S \t
i | - BRG il 2 Ji
SEN | | ¥ SCL 41K
SDA = 1, SCL = 1Hf,
+* SENEI fEREL L 751 o
BCLIF | 0
I |
I I
s | |
|
SSPIF \ )
SDA = 0. SCL = 1, T
SSPIF & 1 ARG
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15.4.17.2  FS AN 5AF IR s 2 ph 58

E RS, BRI R & &R B 5.

a) f£ SCL MK HL P48 Ay vy HL P HHIA], #F SDA 2%
FERE S

7F SDA #iH KT 2 i, SCL AR A{LHT,
TR AN EREIERE LRS- <17,

M H P bz SDA IF R IZEI RSN, BRG %A
SSPADD<6:0> H [FE Ikt 202 0, $:35 SCL 5|
BB N E T, 24 SCL 5| JHERFE R & P, X+ SDA
5| AT KA

b)

WE SDA MKHT, WERAT Rk (A1, H—
A ESFERE R AN “0” , B 15-29), iR
SDA #eRFER = WS, W) BRG 4B AME I AT
. IR SDA 7£ BRG #BIN 2 i M & HLSEAS % HL
MRS KA R se, R PAS RS EANTT BERG ) HfE
[A]—H] Z Ky SDA 1.

Wik SCL 7 BRG S 2 A M B P AR AR S, HL
SDA WA PG, AWK BLEMSE, FIERT,
T AR TG A A R R 3% AN E
1 (RE 15-30) .

97 BRG I 45 AU SCL F1 SDA #5475 4K 12 1wt
W] SDA 51 H1%, BRG HFrE AME I ITUA T 1F
TR, AN SCL 5T RA W, SCL 5| J#8
Wb, EHEJGshE&LE

& 15-29: EERIEZHHRIMBLENR (EE D
SDA i
SCL T
2 SCL A i 5+ SDA SRAf o
4%t SDA = 0, BCLIF & 1 Jf8¢jit SDA Fil SCL.
RSEN ‘
BCLIF ‘
FHERAG %
S 107
SSPIF .
&l 15-30: EREHMEGHRPBENR (B 2)
i TBRG i TBRG '
SDA /.
SCL /
SCL 4t T SDA Z& M G HLF,
BCLIF BCLIF & 1. # /i SDA I SCL. ’
rh T H
el %
RSEN |
s 0
SSPIF
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15.4.17.3 {14 PHYIIAN ) B e 5

LUN i S EUS S ) A A B e bR«

a) SDACUC#HmIF RVFEA A M2 )5, SDATE
BRG BN JE # KA RC

b) SCL 5liitkhim ), SCL 7t SDA ALy HLY-
ZHTHERAE R A

15140 SDA #CE R LT T4 . 24 SDA SRAE MK
B,  SCL 51Kk e iF &2 24 SDA # AL S s
PR G BRED » BRRER R AEARSE N SSPADD<6:0>
MIE I 53 0. BRG MBI G, SDA #%AE.
H SDA RFEMK S, W ERAEMLIT. KRN
FB—NES/EERE R IE A “0” (B 15-31) .
IR SCL 51 JHAE fu il SDA BAS A s W P Rir e AL SN
T, a4z, JJRNELF@®E EE 2)
(K 15-32) .

&l 15-31: FIEFAAE B RHRE (B’ 1)
‘ TBRG ‘ TBRG ‘ TBRG | £ TBRG J »
SDA HERAE R,
T BCLIF % 1
SDA .
SDA #HzAi%

scL

PEN L

BCLIF

P ‘0)

SSPIF 0
& 15-32: B ARR K BENE (EE 2)

‘ TBRG ‘ TBRG | TBRG
SDA
T%ﬁfﬁ& SDA ¢ SDA A5 7T, SCL A5 AL HL T,
\ / BCLIF % 1

scL

PEN

BCLIF

P ‘07

SSPIF ‘o0’
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% 15-4: 5 1°C THEBRMENFES
LH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ito | AR
FET
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR1 — ADIF RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF 61
PIE1 - ADIE RC1IE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMRI1IE 61
IPR1 - ADIP RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP 61
TRISC PORTC ##i J7 I Fi £7-4% 62
SSPBUF  |[FAI | IR 88 | Rk A7 8% 60
SSPADD | [d] 2 s I35 2B vl 3 | ik % Ao 60
SSPCON1 | WCOL | SSPOV | SSPEN CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO 60
SSPCON2 | GCEN |ACKSTAT| ACKDT | ACKEN | RCEN PEN RSEN SEN 60
SSPSTAT SMP CKE D/A P S R/W UA BF 60
L3pacy — = KH, #2840, SPIEA TR MSSP KA BT,

DS39629B_CN %f 196 5L
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16.0 MEALEAR | BPWE S
(EUSART)

PIC18F6390/6490/8390/8490 #3145 =/ H:i4T /10 #¥
P —ANEEL-ZRiHEE K MSSP Bk, Y4hE
HHMEHFE [ 5260k 2 (Universal Synchronous
Asynchronous Receiver Transmitter, USART) bk,
H, W USART B ATl FHE:8k SCl. USART
LB E AR CRT £ M AT NSNS
AW 50 /240, hnl IgEe & kg% 5 A/D Bk D/A
LN . #1T EEPROM ZE4MBGIAR 2 X T [RIE &
USART HEHrE X Le gt oF v A5 25 W Rl 58 S AN ) 1 S2 80
A —FRXETBrH®RE USART (EUSART) ,
MR N - EPRER R Sk USART. XHi% R
H#etE, USART1 $81&E EUSART, 1ff USART2 #51
J& AUSART.
EUSART #l AUSART A AE B AT v A SEIL T 48 R 1
O IhEE, EAIIEA AR KEHR . EUSART #ith
AL TEZ MG, B B SRR R HE, DL
R E] “FS R R 12 AE e R E
SR . XU e EUSART ARk pk Ay Jai ek i ) 4%
(Local Interconnect Network, LIN) 2k 22 25 1 A8 (1) ik
¥
o EUSART Bo &4 LA LR CAERE
o A LLUF IR TR

- TR A B

- B R R UE

- 12 {7 [RIBE AR i
o EXNULFE ERAE CRHRAR PR vl %)
o PXULRE MEIARE CRP R P T 3% D

EUSART ({55 PORTC (RC6/TX1/CK1 #i
RC7/RX1/DT1) KUy RE ST A T 48 5| AT & o4
EUSART:

« SPEN (RCSTA1<7>) {0 1

« TRISC<7> fidhZil & 1

+ TRISC<6> fii dA 4l & 1

- USART 42 il £ 7 22 2 A 300K 5 IS

HLBNC A Y

e USART REH R4 2 i 3 AN B A7 g 1) :

o RIFRSAEHIZTAE48 1 (TXSTAD

o BWCIRS R HIZT 74 1 (RCSTATD

o PERERZEHIT A 1 (BAUDCON1T)

XL 2T A MG A AL 16-1. W AEAE 16-2 M1
2 16-3 Fr4.

© 2005 Microchip Technology Inc.
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TXSTA1: EUSART KiZRAME S FHHS
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

A% 16-1:

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

CSRC | Tx9 | TXEN® | sync | SENDB

BRGH TRMT TX9D

bit 7

bit 7 CSRC: [f{yfiitFhr

ita%:zf;%lﬁ:

[F] P AR L

1 = Al Rk B A BRG)

0 = MBI (I stk A AR 4D
bit 6 TX9: 9 {7 KIBMFRENT

1 = kP9 RE

0 =¥k 8 fr kit
bit5  TXEN: %ixffifgfs (M

1 = flRER%

0 =2k LK%

¥ 1 [APBF SREN/CREN BIME5e 4 T TXEN.

bit 4 SYNC: AUSART H R FRAT
1 = [t
0 =Bk

bit 3 SENDB: ik [al b 745

[=A NN
/L I\

“IJ T PR RIE SR

2
bit2 BR GH:
[

Eﬂt@%ﬁ?ﬂ%ﬁﬂi
bit1 TRMT: KIEBAL T A7 AV IRASAL
1 =TSR =%
0 =TSR W
bit0 TXOD: KILEHRIIE 9 i
A AT DU 1 B AT B A R RS SR .

bit 0

=1E N ROREIN IR R THI” FRF (RSSO i s %)

B
R = W4 W = A5 {7, U = KK, 880
-n = A 1=H1 0=35% X = KA

b}

B

DS39629B_CN *f 198 Uit
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A% 16-2:

bit 7

bit 6

bit 5

bit 4

bit 3

bit2

bit1

bit0

RCSTA1: EUSART ZHCRESMZEHI 75

RW-0  RW-0 RW-0 RW-0  RWO R-0 R-0 RX
| SPEN | Rx9 | SREN | CREN [ ADDEN | FERR | OERR | RX9D
bit 7 bit 0

SPEN: f O{fifEfr

1 ={fifigsE 0 (L& RX/DT A TX/CK FIIVEN 8 L5 ED
=2 RO (REFEEMDIRED

RX9: 9 {7 HIfEREAL

1 = EF 9 ik

0 =& 8 fiflk

SREN: 7 i g e

= {fig Eﬁ?ﬁﬂ%q&

= A8 R
WA EB SE G TE o
CREN: &80T RN,
ﬂa%ﬂ%ﬂ:

1 = ffgedkids

0 =2k IbHlds

B W
1 =1IHbl_ SR, HEMERES, CREN 5% (CREN [k SREN 554 =)
0 =25 FiEgR
ADDEN: Huhil- 40 A GEA7
9y EbiiR (RX9=1):
1 = X RSR<8> & 11, fHAeHUEIM. Foirrb Wi AR 2 o
= A% RSN . BRI A B 9 A7 AT R AT ARAR I A
9y B (RX9=0):
R
FERR: MWii%siRfr
1 —'l“ﬁ%aw: <mJu 11 RCREG A7 M BTz A Il — M)
0 = it
OERR: {ﬁfnLH E2A
1 =waR O Ll RR CREN A1iE2%)
0 = Joi iR
RX9D: #CEH 128 9 17
AT DA M B BRA RS I A, FF L2 b B P A S A B

JE3pa
R = A4 W = 1] 547 U= ﬂQHM\/, BEHO
-n = S A FME 1="%1 0= X = AH

lilg
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74 16-3: BAUDCON1: AFZiEHI%F 724 1
RIW-0 R-1 U-0 RW-0  RMW-0 U-0 RW-0  R/MW-0
ABDOVF | RCIDL | — | SCKP | BRG16 — WUE | ABDEN
bit 7 bit 0

bit 7 ABDOVF:  F 8k RAFIEALARA AL

1 = £ HIPE RSB T HILT BRG #E47
CLZH AT 2D
0 = %A k4t BRG #Hfr
bit 6 RCIDL: B e 2 RS AL
1 = Bl ELL T2 RS
0 = Ul EFiE ks
bit 5 KAAL: 240
bit 4 SCKP: [Fl5 N Sl Mg A
Ell‘f“‘ilj
TESARE T AR AT o
l}rjgj
= /\pﬂzlfkﬁj‘t#' (CK) A
o FIRARSIAE (CK) A

bit 3 BRG16: 16 v i 54 %5 (7 23l REAL

1 =16 AR k4 2——SPBRGH1 £l SPBRG1

0 = 8 (iR KA — SPBRG1 (GGEAHD ,

bit 2 RHAL: A0
bit 1 WUE: Ml a7
Bu:f%lj,

1 = EUSART B 4kE K4 RX 5] —— Wire FIEu =4, 1F

0= AR RX 5] B IR T FF-HY
i) flﬂ%%ﬂ‘
IR A

bit 0 ABDEN: [ 3 FER AT GE AL
BJJ:E*‘Ij.

Zm% SPBRGH1 1A

N A~ BT e s A

1 =5 N ANTFRHEREBA R . FEWE] P FBe (85h) , SERUNAERILE TG

= ZE B AR A B I O 5

&

i %ﬁig*&j‘

FEMARE AN ARAE A

B

R = WA W = ] 547 U = R, 8240

-n = S AN AR 1=%1 0=i%F x = RS0

i
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16.1 EUSART B E x4E#H (BRG) fi. A @ddE%E (BRGH = 1) ?Fz 16 i BRG 4 I F
TN R AR 2, PR 5 T 4 S
BRG J2 11l 8 [ 16 1% 28 %, 5 EUSART RUPTATRIOR, SRR AT P
M BRI FEP R . BIAE LT, BRG TAETE 8 sk s e o
., ¥ BRG (1% 16 £z (BAUDCON1<3>) % 1 m[ik @H?%P/E?GT%SEETG15@525%2\;%%?5%?39
%16’@[*%,&0 AE Y o (BYEZ) o &R T SRS AE
SRS L s m] DL T R U R R
SPBRGH1:SPBRG1 % 17 4 k2 A I3z AT 2 N 4 11 I L LT R
Wl. fE5 BT, BRGH (TXSTA<2>) Fil BRG16 16.1.1 TR A R TR
(BAUDCONT<32) ] PRGHATE. (LA F %waﬁrrﬂaf#ﬁ;iii?ﬁﬂi I
BRGH {24 205, % 16-1 JiT 5~ 4 R[] EUSART iz ARARIE T A — R
RS SEA R, EOGER T LR i BLAN, BIMEE R LIEE AR . X
BHEMES) . ] BEFF AL SPBRG FAEAE R IR o
LE45 € HFRILER M Fose (MR, mfLMEfEE 16-1 16.1.2 TRk
1) A 3155 SPBRGH1:SPBRG A7 474t (1) B 5 He 4 _ \
B IR %5 164 4t T 35, Rl RXDT 3IRRFF=1K, BUAE RX 51 Lt
Fe 162 LT ARSI A A 2 DRI P (P
% 16-1: BREARX
AL e
SYNC BRG16 BRGH BRG/EUSART 3% BRI AR
0 0 0 8 {1/ 7 Fosc/[64 (n + 1)]
X o L B/ 5% Fosc/[16 (n + 1)]
0 1 0 16 i / 3
0 1 1 16 {7 / 70
1 0 X 8 {7 / [l Fosc/[4 (n + 1)]
1 1 X 16 {7 / [fl 5

B X = W] ZB& M, n=SPBRGH1:SPBRG1 i ff 2% [K1H

%1 16-1: WHBRRIRE
A LAETE Fosc = 16 MHz, HFRBURF % = 9600 bps, &\, 8 fi BRG:
H AR % = Fosc/(64 ((SPBRGH1:SPBRG1] + 1))
k% SPBRGH1:SPBRG1:
X = ((Fosc/ HARPEAFH )/64) - 1
= ((16000000/9600)/64) — 1
= [25.042]=25
WRF I 45 R = 16000000/(64 (25 + 1))
= 9615
PR = (PRI AR - BRI ) | HARB e R
= (9615 —9600)/9600 = 0.16%
#16-2; SRR R AERERII TS
L2 Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 | EfEFER
TXSTA1 CSRC TX9 | TXEN | SYNC | SENDB | BRGH | TRMT TX9D 61
RCSTA1 SPEN RX9 | SREN | CREN | ADDEN | FERR | OERR RX9D 61
BAUDCON1 | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 62
SPBRGH1 | EUSART 1 {4 Je L w7 i 1 et 7 11 62
SPBRG1  |EUSART1 B R E B RIIT TV 61
cibe s — = KMfE, 4 0. BRG KA.

lilg
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% 16-3: FPHA T KB
SYNC =0, BRGH =0, BRG16 =0
&qux Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc =10.000 MHz Fosc = 8.000 MHz
(Kbps) | %5 @y SPBRG | 3E . SPBRG | mE ... SPBRG | s  SPBRG
iz % GiH VR % & PR % & PeRr e % &
(Kbps) (10 345D | (Kbps) (10 #%D | (Kbps) (10 #%D | (Kbps) 10 ##D
0.3 _ _ _ _ _ _ _ _ _ _ _ _
1.2 — — — 1.221 1.73 255 1.202 0.16 129 1.201 -0.16 103
2.4 2.441 1.73 255 2.404 0.16 129 2.404 0.16 64 2.403 -0.16 51
9.6 9.615 0.16 64 9.766 1.73 31 9.766 1.73 15 9.615 -0.16 12
19.2 19.531 1.73 31 19.531 1.73 15 19.531 1.73 — — —
57.6 56.818 -1.36 10 62.500 8.51 4 52.083 -9.58 2 — — —
115.2 125.000 8.51 4 104.167  -9.58 2 78.125 -32.18 — — —
SYNC =0, BRGH =0, BRG16 =0
ﬂﬁ fa Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
(Kﬁ?) S e SPBRG | ¥y @z SPBRG | % s  SPBRG
iz % ZiH VR % & PR % &
(Kbps) (10 ##D | (Kbps) (10384 | (Kbps) (10 #4D
0.3 0.300 0.16 207 0.300 -0.16 103 0.300 -0.16 51
1.2 1.202 0.16 51 1.201 -0.16 25 1.201 -0.16 12
2.4 2.404 0.16 25 2.403 -0.16 12 — — —
9.6 8.929 -6.99 6 — — — — — —
19.2 20.833 8.51 2 — — — — — —
57.6 62.500 8.51 0 — — — — — —
115.2 62.500 -45.75 0 — — — — — —
SYNC =0, BRGH = 1, BRG16 = 0
ﬂﬁ & Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(Kﬁi K gy SPBRG | M .. SPBRG | . SPBRG | sy ... SPBRG
iz 9 GiH VR % & PR % & PeRr e o &
(Kbps) (10 345D | (Kbps) (10 #%D | (Kbps) (10 #%D | (Kbps) 10 ##D
0.3 _ _ _ _ _ _ _ _ _ _ _ _
1.2 - - - - - - - - - - - -
2.4 — — — — — — 2.441 1.73 255 2.403 -0.16 207
9.6 9.766 1.73 255 9.615 0.16 129 9.615 0.16 64 9.615 -0.16 51
19.2 19.231 0.16 129 19.231 0.16 64 19.531 1.73 31 19.230 -0.16 25
57.6 58.140 0.94 42 56.818 -1.36 21 56.818 -1.36 10 55.555 3.55 8
115.2 113.636 -1.36 21 113.636 -1.36 10 125.000 8.51 4 — — —
SYNC =0,BRGH=1,BRG16 =0
&Eﬂ%ﬁ% Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc =1.000 MHz
(Kbps) | %F ws SPBRG | xE .. SPBRG | F ..  SPBRG
BeleR % 18 PelFR % ZiA WhER % LA
(Kbps) (10 34D | (Kbps) 10 #ED | (Kbps) (10 3D
0.3 — — — — — — 0.300 -0.16 207
1.2 1.202 0.16 207 1.201 -0.16 103 1.201 -0.16 51
2.4 2.404 0.16 103 2.403 -0.16 51 2.403 -0.16 25
9.6 9.615 0.16 25 9.615 -0.16 12 — — —
19.2 19.231 0.16 12 — — — — — —
57.6 62.500 8.51 3 — — — — — —
115.2 125.000 8.51 1 — — — — — —
DS39629B_CN % 202 7t ?‘JJ% © 2005 Microchip Technology Inc.
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% 16-3: AP TSR D
SYNC =0, BRGH = 0, BRG16 = 1
&aﬁ@ Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(Kbps) | %% s SPBRG | S .. SPBRG | sF ...  SPBRG | s ...  SPBRG
whE % R | wm % | wEE i
(Kbps) (10 Z%HD | (Kbps) 1034HD | (Kbps) 10348 | (Kbps) 10 #4D
03 0300  0.00 8332 | 0300 0.02 4165 0300 002 2082 0300 -0.04 1665
1.2 1200  0.02 2082 1200  -0.03 1041 1200  -0.03 520 1201  -0.16 415
2.4 2402  0.06 1040 | 2399  -0.03 520 2404  0.16 259 2403  -0.16 207
96 9615  0.16 259 9615  0.16 129 9615  0.16 64 9615  -0.16 51
19.2 | 19.231  0.16 129 19231  0.16 64 19531 1.73 31 19.230  -0.16 25
576 | 58140  0.94 42 56.818  -1.36 21 56.818  -1.36 10 55555  3.55 8
152 | 113636 -1.36 21 113636 -1.36 10 125.000  8.51 4 — _ —
SYNC =0, BRGH = 0, BRG16 = 1
B Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
ﬁﬁi 9y SPBRG | SF ... SPBRG | S ... SPBRG
whEE o R | wmm A i
(Kbps) (10 ##D | (Kbps) 10 ##HD | (Kbps) (10 #HD
03 0300  0.04 832 0300 -0.16 415 0300 -0.16 207
1.2 1202 0.6 207 1201  -0.16 103 1201  -0.16 51
24 2404  0.16 103 2403  -0.16 51 2403  -0.16 25
96 9615  0.16 25 9615  -0.16 12 - - -
192 | 19231  0.16 12 - - - - - -
576 | 62500  8.51 3 - - - - - -
152 | 125.000  8.51 1 - - - - - -
SYNC =0, BRGH = 1, BRG16 = 1 # SYNC = 1, BRG16 = 1
&aﬁ@ Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(Kbps) | %% s SPBRG | S ., SPBRG | sF ...  SPBRG | s ...  SPBRG
whE % R | wm % | wEE i
(Kbps) (10 Z%HD | (Kbps) 1034%D | (Kbps) 1034#D | (Kbps) 10 #4D
03 0300 000 33332 | 0300 000 16665 | 0300  0.00 8332 0300  -0.01 6665
1.2 1200  0.00 8332 1200  0.02 4165 1200  0.02 2082 1200  -0.04 1665
2.4 2400  0.02 4165 | 2400  0.02 2082 2402  0.06 1040 2400  -0.04 832
96 9606  0.06 1040 | 9596  -0.03 520 9615  0.16 259 9615  -0.16 207
19.2 | 19.193  -0.03 520 19231  0.16 259 19231 0.16 129 19.230  -0.16 103
576 | 57.803  0.35 172 | 57471 -0.22 86 58.140  0.94 42 57142 0.79 34
152 | 114943 -0.22 86 116279  0.94 42 113636 -1.36 21 17.647 212 16
SYNC = 0, BRGH = 1, BRG16 = 1 5 SYNC = 1, BRG16 = 1
B Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
ﬁﬁi 9y SPBRG | SF ... SPBRG | S ... SPBRG
WHFR % 18 IR o, & b L o &
(Kbps) (10 ##D | (Kbps) 10 ##HD | (Kbps) (10 #HD
03 0300  0.01 3332 | 0300 -0.04 1665 0300  -0.04 832
1.2 1200  0.04 832 1201  -0.16 415 1201  -0.16 207
24 2404  0.16 415 2403  -0.16 207 2403  -0.16 103
96 9615  0.16 103 9615  -0.16 51 9615  -0.16 25
192 | 19231  0.16 51 19.230  -0.16 25 19230  -0.16 12
576 | 58.824  2.12 16 55555  3.55 8 - - -
152 | 111111  -355 8 - - - - - -
© 2005 Microchip Technology Inc. oy DS39629B_CN 4 203 1
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16.1.3 ERNERE S SRl

B USART FEHSCRFRRE 3 B S AN e . D)
REAXAE S AT 2 WUE A3 22 I A7

HEEBA B LG - B ABDEN 7005 1, b3 Esh
WA (B 16-1) o BRRERIECRT ARy
Ko

7E A Zh K (Auto-Baud Rate Detect, ABD) 1%
X F, BRG HIR B R IM . ANiEf BRG b RX i A
{55 AL, T2 H RX 55 4 BRG &l . 7F ABD
RN, BB R R A B T AR S kv S AN 1)
R AT T IR RS ) o B ) o

— H ABDEN {7 # 1, RESHEL &4 BRG i T
AR O T IEMITI SRS, B shids 2 4 S
F|—/MHEN 55h  (ASCI 47 U, s LIN B2k ilE0
TR BT T REWADAE S AR R 5%
Wi, ARG AN = o7 BT ) P R TR AT I A . AE LR
{7 )5, SPBRG i I F5G ik B i 0 AE RX1 28 —A
ETIS TR 5. 78 RX SIMES T 8 AL,  mlAeA
B 5 A BT, 2oBHN BRG R K e {4
171t SPBRGH1:SPBRG1 #frasxi . X4 5 A4
AL (N S5 R %), ABDEN £/ 2 H 2
WRKAET BRG iz [Fl (M FFFFh £ 0000h [#)i
), &7 ABDOVF IkZ&f7. (BAUDCON1<7>) £ HT
S, %AW AE BRG #EAZIN i flifEE 1, tnl A
Wi A EA8GE . fER A A G, gk ABD
15, ABDEN fifffFE 1 (K 16-2)

LERS LR 2 S5 BN, BRG 27 171 I b 4 2 Oy 5 i & st
PIRZE ) 1/8. 1571 & BRG N4 H BRG16 1 BRGH
fIECE. K& BRG16 ¥ B wif, SPBRG1 FI
SPBRGH1 4 HE—A 16 fril$ess. M/t #h ey
SPBRGH1 H £ 28 INME AT N 00h, W LAKGE 8 At
TRBERAETH . £ 16-4 Fimk BRG V152w 4
24725 ABD WP, EUSART ARAHLIRFF7E 2 RS .
—HAERXT _LAGIEIZE 54 LTk, FWrbsdiss RC1IF
A E 1. I RCREGY HIME, SKIE IR T Wiks &
£z RC1IF, %3 RCREG1 [F1H.

W 1: S WUE {75 ABDEN £ [q i & 1, H3)
DR AR 2 7 18] 9 2 45 2 e 1 O
U
2: AT HE N B A5 DR R R A AL T BT
BRG £l [ P 2 A e . T
A7 5 5% R R R, R B R 3 A0 R A
EUSART #REZR 414 2 ToikSe it . 76
i B SR R M Th RE I, ISR &%
& RS T I 7 R A R

% 16-4: BRG T3 m i
BRG16 | BRGH BRG - H a3kt 4
0 0 Fosc/512
0 1 Fosc/128
1 0 Fosc/128
1 1 Fosc/32
VE: 167 ABD I FERE, A% BRG16 Wi
#, SPBRG1 fl SPBRGH1 # 17—~ 16
PRS-

16.1.3.1 ABD F1 EUSART ki%

T ABD XAEHIA BRG I8h 2 s m i), [KikfE ABD
WIE A BEME ] EUSART K% 8% . XMW 16 ABDEN
PIEAT ATHEE 1, #AREE N TXREGT. /M
PREERIZE IR ABDEN RRENE 1R, BRI RESS
VLR EUSART #:4E

DS39629B_CN f 204 1t

lilg
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&l 16-1: H 3R
BRa i ooom X oeoen Y 0000000000000 e
! i 1 s 2 i 3 ki 4 um

RX1 71 | &t Bito | Bit1 [ Bit2 |_Bit3 [ Bit4 | Bit5 [ Bit6 |LI FIE

BRG i 4f

ABDEN fi7. ]

RC1IF £ ; ! :
(GD) . ; '
% : : \ :
RCREG1 . . \
SPBRG1 ' © XXXXh )( ' 1Ch
SPBRGH1 XXXXh ) 00h

e T EUSART BT # O 5B #, I L WUE = 0 A fer=/EIE#if¥) ABD K7

& 16-2: BRG i
sraore (AN LU LU U U U U U U UL L
(C
ABDEN 1. / JJ
RX1 511 L Bit 0 cc
JJ)
ABDOVF fii C /
J)

FFFFh

BRG M [ xxxxh | 0000h '... 0000h

i

© 2005 Microchip Technology Inc. T‘JJ DS39629B_CN % 205 1T
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16.2 EUSART 55

Wb SYNC (TXSTA1<4>) friGZEm k58 T4
ik, bR N, EUSART  fl FHFRUEMI A A%
(Non-Return-to-Zero, NRZ) #&3 (1 ME#ASI. 8 4
29 MEHRALA 1 AME AL o SR HEEEKR R 8
7o Fr BT H 8 47 /16 frihs R R AR TSI TR 4
FEARRUER R AR

EUSART & 46 K IEFIHEI 1) 2 d (KA 2547« EUSART 1)
RIL BRI AE Th RS F AR ST Y, (HR FH AH R ) Hdi
e U R P R K A 28 T LR 3l BRGH £z Al
BRG16 fii (TXSTA1<2> Fil BAUDCON1<3>) [ 8
7= A PR P AN [R] PR R R I, IR 3 0 R RS T I T
16 £58% 64 fi5. WA SCRFAT ARG, HTT DU A5k
M, KEALRATAEDR 9 NEHEAL
;IgﬁﬁiﬁﬁFw,asMwﬁ%@%uTﬁgﬁ
R

o WHRREAR

o KRS

o S RIES

o U

o [FID R G- 15 A Bl i

o 12 {7 (R RS AT R %

o B R AN

16.2.1 EUSART 545 Ki%k 2%

Kl 16-3 o T EUSART RIEMIHER o K I% B HIRZ L
R GRAT) B/ (Transmit Shift Register,
TSR) . B arfFas L [ 5 RIEGEM 4745 TXREGT
TR . TXREGT A7 T B0 ik E 5 N o 18
BT VBN 5 A7 LT, 21 TSR %5 A7 e AL
o — B B RIESEEE, TXREG 44738 1B Bt
CIRA R saSpEAN TSR,

& 16-3: EUSART RiZEHER

— H TXREG1 {728 i) TSR A7 aeAE4 T Bl (76 1
A Tey WRAE) , TXREGT Ffaeit s, FINFRER
TX1IF (PIR1<4>) & 1. w] LUE K W gEAr TX1IE
(PIE1<4>) F A BEZ KA /2R L% W . AETXIE
PRRAS DT, REpRR A, TXF §iaE 1 ARG
FHRRAEE . TXUF AEALE TXREG 28 N Hr B vk 37 B
WG, MEERANIELEHIE M4 R EE.
A7 TXREG 28 B8 Ja s B 2l TX1IF, =153
ToReaE .

TX1IF f57R2 TXREGT FAE8sPIRA, W —AMMT
TRMT (TXSTA1<1>) W $57x TSR % 47 4% R &
TRMT & R 7, ©AETSREF A NN E 1. TRMT
Pr AT R T TG, RIS E TSR HAE S S/ N
7=, A7 LR AT B TR U

H 1: TSR A AFa RN 215 fefgae b, K
W PRREE VI M) e .
2: M{Ffef7 TXEN & 1 I8, FR&A7 TX1IF

2F 1,

BB R RO AR B R

1. %} SPBRGH1:SPBRG1 ZifrasdtiT#IiH4k, ¥
EAIE PR R . $T 20K BRGH #ll BRG16 fif
B EEE, LIRS HARRRER.

2. ¥ SYNCfiiE%. SPENAIE 1, ffifeR i,

W, R R TX1IE 1

4. FHEERIL AR, WAL TXO H 1. Kik
(155 O fir Al LASE Hhik A7 th v LA J2 B A7

5. JERDK TXEN 478 1 {FRERRE, HERERIN S
¥ TXIF L8 1,

6. WHEFEAIE O B, NIZEEE O AR
TX9D £ .

7. BEERIEAN TXREGT %188 (FFUARIE) .

8. HMEHHWT, WEHLE INTCON ZA7asH M)
GIE 1 PEIE £ (INTCON<7:6>) #{& 1.

w

g1 g np
FE

PR AN B

BRG16— SPBRGH1

CEY

| SPBRG1|:

TX1 5110

‘TRMT I ‘ SPEN ‘

DS39629B_CN f 206 1t

lilg
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&l 16-4: b RIER T
5 N\ TXREG1 I g
J BRG #iith ?'1 >
by — LT T¢ 1 | —
X1 51 ittty K Bit0 X Bt ><:5D< bit7/8 it
TX1IF {7 ' ' :
CRIELE - <1/ TCY cc :
AR TR ) |_| D) T
TRMT {L E%Tg}f,—;bﬁ%g :
CRIEBAL > BLET '
&) ﬁ%&lﬁ’m ) —l ((
JJ
& 16-5: R RIENTF (EXE)
5N\ TXREG1 Il 1 ccC
1 2 Bp)
BRG it i '
R T e W p W ' S . '
X1 51 TN bit0 X bitT X (G X b8 S rfr  NEA bit 0
TXAIF fir 1A T < | T )
CHR T2 A7 B8 hR D TU | (C
- =< 14 TCY JJ
1 — —_—
TRMT {7, RILEFNLZF AT 4% ﬁL*ZM e
PEAIFAT R —————y I
Ve SRR ERR IR P UOESEIN R% .
% 16-5: H5RP REMKHK TR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ik e
INTCON GIE/GIEH |PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 59
PIR1 — ADIF RC1IF TX1IF SSPIF CCP1IF | TMR2IF | TMRA1IF 61
PIE1 — ADIE RC1IE TX1IE SSPIE CCP1IE | TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP ™X1IP SSPIP CCP1IP | TMR2IP | TMR1IP 61
RCSTA1 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 61
TXREG1 EUSART1 K ik 25 fras 61
TXSTA1 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 61
BAUDCON1 | ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 62
SPBRGH1  |EUSART1 W4 R A A A d im0 62
SPBRG1 EUSART 4 R AL 48 A7 A7 4 IR 71 61
B — = KRHNL, Bk 0. Sl RIEATH $IC.
© 2005 Microchip Technology Inc. oy DS39629B_CN i 207 1
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16.2.2  EUSART S8l

16-6 ‘B T HC AR H R BIAE R . 75 RXT 51 45k
Hdls, JFIRB BRI R o B R L S b
ANTAEBA 16 GBRF R IR AL 8s, TR
ATREAL AR TAFSA A5 Tt 8k Fosc. i

H T RS-232 #4:.
Ca ez lie S SN

10.

%} SPBRGH1:SPBRG1 A7 aitAT WAL, W
EAIE PR . R BRGH Fl BRG16 {7
B EEE, DR HERBRER,

Mid¥ SYNC fiidi5% . SPEN i 1, {fpeR5
H,

o, B ERE. RCIIE & 1.

TR EE O MR, B RX9IE 1.

Mid¥ CREN A7ZHE 1, 1EfigRL,
YA S IS AR AL RCAIF 4 1, st an g
Rl e RCTIE CV& 1, @877 A
B RCSTA1 AAEaR kB 9 Al (i oAf
i), FFHWTE RO R P R A R A T A
Eﬁiﬁ: RCREG1 # 17 # K B 21 8 A1 4k
WA R ARG, IR, CREN W k5 kR
BER

PR T, TERY INTCON ZA7asH v
GIE Ml PEIE iz  (INTCON<7:6>) ‘& 1.

&| 16-6: EUSART #IURFEHEE

16.2.3 W A A U S e 1) 9 A7 AR
MR R I AE RS-485 R4irh . itn T A B E i
HbHEAS U T B 0 20 B R A -

1. ¥Hr SPBRGH1:SPBRG1 #1758, WEAE
KR, 1T B0k BRGH A1 BRG16 £ & 1 1
%, LR HbRERRR

2. ilid# SYNC f7iE%E. SPEN A& 1, flifitsd

I,

FFE W, ¥ RCEN f7& 1 34l RC1IP 47

wERE .

¥ RX9O A E 1, fHifE 9 Ak,

# ADDEN 178 1, {F6EHHER I

¥ CREN fii & 1, flifighei.

HEGE KT RCIF AkpiE 1. Shidanig

RC1IE 1 GIE f7.CV & 1, IR 5

8. 12 RCSTA1 Af7as AIWITEH I 2/ R AT A
W, A ERECE O T EE (I SEHD .

9. 1 RCREG1 HIWi & 75 IEAEN S AT -4k

10. WA kA4S, ¥ CREN fiiEZ.

1. MR DL BN ;¥ ADDEN fiiE=, R
WCEI RS N B b ds, IFh il CPU.

w

No ok

PRSI I 64 £

CREN

' ! + 64
BRG16|— SPBRGH1| SPBRG1|: 24

ke @y| 7| e+ |1 | o E#hf]| .

Vit S =
RX9
Gl ER Hetln
FigzE il WS
RX1 RX9D RCREG1 #f7-4%
FIFO
SPEN
8
alih RC1IF Bl a2k
RC1IE
DS39629B CN %% 208 1t %Bﬁ © 2005 Microchip Technology Inc.
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& 16-7:

iz v Ml

RC1IF
Ch iR &)

OERR fif
CREN 47

BT A AT

RCREG!
BRI 21 2

PR AT 3%

E&A L Eﬁl_\
RX1 D) D ETY &SN AN W ETD G T TANAES
A DA

O birie/ ek
N 1A

CC [ C M C :
>3 1 T T b .

j =N RCREGH !
55 : 55 55 : H‘T)
< < G
(¢ (¢ ¢ )
) ) J)J |-

®: BRI P 2R T A RX SNSRI B 3 AN 4258 3 M3 2 JA 3 RCREGT (FRZE & A7 3% ) 23l OERR i i) {1 1,

% 16-6: 58P BBAERK T A%

ZH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIRT — ADIF | RCIIF | TX1IF | SSPIF | CCP1IF | TMR2F | TMR1IF | 61
PIEA — ADIE | RCIIE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMRIIE | 61
IPR1 — ADIP | RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP | 61
RCSTA1 SPEN RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D 61
RCREGH1 EUSART1 I %7 A7 % 61
TXSTAI CSRC | TX9 | TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 61
BAUDCON1 | ABDOVF | RCIDL — SCKP | BRG16 | — WUE | ABDEN | 62
SPBRGH1  |EUSART1 S kL 48 A A7 a0 62
SPBRG1 EUSART1 Sl R R A28 S A7 28 IR 7 61
23pas — = KHNL, Bk 0. b BT B #t.

© 2005 Microchip Technology Inc.
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16.2.4 [ 0HG 7445 11 el o A TERRERNIEE, DANERRS 0 4.
FERIEBLR T, EUSART [T AR A8 . BHIL, Sk RS-252 arfl % T S
R A B T AW RAS  FLACRERET TF 00 2 AT LN B 000 (A2f.
. ASIMRR YRR VF RX1DTY £ AT ARk /A VNI ARG 5 R IN T, JEIAER A AR
IR, %R FE EUSART TAR{ES B HiR gkﬁﬁﬁﬁiﬁéﬁﬁﬂﬁ )ETyjui 58{ j%z? Eﬁi qjﬁ%%;ff
. P BRI RS ) TR,
. N o O FLBRLAT S i ], LA 4 B 702
Wi WUE f7 (BAUDCON<1>) # 1, flifig %) = oL A

BEDRE. ISR, AF4E1 RXUDTY T s MRS FIASHRR (RAE BUSART IEGH1AA1L

WCBEPE, L EUSART (¢ 4 AR 4 I g 7 PP

ORI CPU J& FHUAI) . WOl EIEH RXIDT! 16.24.2 (LI WUE fifpibasin
2 bR E RN S, (XY “RE WUE fu BCHF %#E'JHJ}Tﬁﬁﬂ%ﬂ%ﬁﬁqﬁiﬁ%mﬁ’xﬁg
Fa LIN DU (3 5 R 3 4 P ) M, AR S Wi, i WUE (1
Vb Rl QUIsRIVE A (1 16-8) o ik i, WUE Sl . ATl RCREGY % {7 B3
H‘ﬁ’?ﬁ‘ﬁ&*ﬁf‘» J”JJPTJ%%/T\IEﬁE’J (l%[ 16-9) . @Ji ﬁ%ﬂfﬂl’i‘ﬁ%fq— *ﬁﬁ‘fij’?ﬁf\ RCREG1 *E’Jﬁ'}ﬁ E%%&ﬁ&
1 RCREG1 27 f7-#8 nlis b rh i 4 1o B N T poL e
MRS, 4 RXT 25 b LR 1 R0 P AR S g
WUE {5106 %. B, EUSART HUSel ik s e ) RO e A e
I TEHLL, il Tl R O T EIR I b e A
A /A i o4 o

) TERAR B AT T R AT MK, SR £ RCIDL AR i AL 77
16.2.4.1 {5 E R RS A0 2 J 00 SO . A (B, AT WUE fr

K0y 3 2R S K RXA/DTA - Fsisk 1o BERAESL R ARAR AL

ARSI, BT AR5 LB F 25 | AT IR S 5 AR 4
AT HE S AR R IR 4 AU T BORCE B R .

&l 16-8: IEH LB B3 wmEfr (WUE) NP
:Q1|Q2|03|Q4;Q1|Qz|03|Q4;Q1|02|Q3|Q4:Q1|Q2|03|Q4;Q1[02|Q3|Q4:Q1|Q2|03|Q4;Q1|Qz|Qs|Q4;Q1|Qz|Q3|Q4;Q1|Q2|Q3|Q4;Q1|Q2|Q3|Q4;
oset Fh P ' P Do ' : Lo L EEIE :
i A S S ey A
RX1/DT1 £; : : : ﬁ W/f
RC1IFE : I L L R} I \—

i P18 RCREGH i % —

¥ WUE £ 1 It}, EUSART {57645 RURZS

&l 16-9: PRERIET K B3 eEE S (WUE) INFP
,Q1]Q2|Q3|Q4,Q1|Q2|Q3|a4,Q1| Q2| Q3| Q4, Q1 |Qz|Q3|Q4;Q1|Q2|03|Q4;Q1|02|Q3|Q4;Q1 |a2|@3|a4;Q1|Q2|Q3|a4,
osc1 l’\_/‘\_/’\_/;g_/’\_/‘\f\_/’\_ﬂ_/’\_/’\_/’\_/ \_/’\_/’\J‘\_F\_/’\J‘\Jm_/’\I\_AU\I\J‘\_é’\I\I\_/’\_/’L
PR 1 ) Lo Lo — HEINE%E .
WUE 1?/‘ : D' 1% T : : | /',\ ' '
RX1DTH 4 ; —
RCAIF . ' ' ' : — : y
AT T SLEEP $54 ? PRIRSS A T i H P RCREGY i 4
O R LK PR ST IR, 2 stposc {7 TR AU 2k 2k WUE AL B3 % . ZNF S Q LS R K.

3: WUE 7% 18, EUSART {RFEF/EAHRA.

lilg
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16.2.5  [AIBE T4

#asp T USART BEERBENS K ILFT A LIN SR bRk Rk
IR 4T o RALMIFR T4 OFE 1 ASRIGA, JERe
12 A 0 REFAMELIAT . MR LT 2547 32347 B
i, HEESENDBHITXENA (TXSTA<3>FITXSTA<S>)
A, S RIEMUNRG . ST TXREGT 1k
P HSHZ2NE, e Rki%4E 0,

TERIE T MM B )5, BEAE2 A 2% SENDB {73
%o XA AT LAZE RS 745 (FE LIN FEE i 3 2 17
R SRR N AN R TSR K% FIFO.,
WHEEBA TXREGT HHE N ARG 77 IS 2k 2
Mo BN IE A T I B ER I o

TE WA IE R AE A —FE, TRMT LR W RILIELE
TR AL T WA . KT RED W TR, i
Z LK 16-10.

16.2.5.1  HKiAIED RIETA

FIRFEH S R AWK, B AN BRI

Ja 6 B s R m 7. EAE T IR LIN &

kit

1. ¥ EUSART Bo & 4 T &5 i .

2. 5 TXEN 1 SENDB {7 & 1, LLBEE W RE 75 o

3. BTN TXREGT, HaEIk%E GEESH
I o

4. ¥55h5 NTXREG1, LUEIEFED T/ A FIFO
SR as.

5. [AIRGFAFFRIZEE, W% SENDB &A%, Bt
W, A5 4 4 AT G R A o 3

2 TXREGT AW (Rl TXAIF #8) , F— MRS

25 N TXREG1.

16.2.6 P&

o USART 205 10 BG4 Wi Rl 7 vk o
Py R SRR I R O M R ) 9/13, X
AJ DA TR AE IE A SR A ORF 1R - 5 A A A A
2R3 47, ST MR I 8 ANERATD AR
BRI PR A 16.2.4 Y R AR B3
[ S T N O = o) T = P (I UK = - i e
EUSART #:2#: RX1/DT1 _FH R T RS, Feodk
—AN RC1IF b, i F—MdR£1, eG4
H—A .

W RN G, PN A E R B sl R
Wy ge. Joie Al WA 7 v, H 7 #n] BLAE R8I 21
TX1IF i oy ¥ ABD £ 2 1.

& 16-10: RIL BRI F
5\ TXREG1 [ c
K S CIN )
BRG il X
BRI | L ' | | | jf | | [ | | | -
Xt TN bit 0 bit 1 (¢ bit11 /T
- sl ;?\\
TX1IF fii X :
CRIEEM 1 55 .
R AhRA) ,
TRMT {7 ) :
GRiEB A —] % [
HAPEEhRS) — 4 - |
v — {EILRF: SENDB i |
SENDB e , ™\
CREBAL )j
FAPRERRR) |
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16.3 EUSART [F$ R —H TXREG1 #if7-#5 1] TSR Zifrai A4 7 8dls (75 1
N T AToy WA , TXREGT A3t 0%, I f
Hf CSRC fiz (TXSTA<7>) i 1 nBLEARIL Lff TXUF (PIR1<4>) 458 1. AT LU ik o 7 4 g
o ARSI, Bt U7 AU IR (IR TX1IE (PIE1<4>) B 1 il 2 fd feal A5 11 % b .
WCASFIREEAT) o SORBRI, SREBBL R ZIRR. TXAIF {935 B ARZ TXUE RAHEM, FAS A
A SYNC fiL (TXSTA<4>) & 1 AIHEARPIAGL. St %, DAT{EREARS A TXREG 204738, TXAIF 4%
b, RKERER. SPEN (RCSTA1<7>) # 1, Ml S0,
TX1FIRX1 31 & 2 CK1 (I AIDT1 CHedie) 2k
AIRXA SIIRCE Jy CK1 (B RIDT CGRUD % TXAIF F10 12 TXREGH 2 A7 3R 1115 bi s
AR A AR CK I ek Ik ik s m8iE £ TRMT (TXSTA<1>) W|Z75 TSR A AES 1R A .
5. et EiE SCKP £ (BAUDCON<4>) ## TRMT {7 &/ Highr, 24 TSR W2, TRMT #¢E
(7. H SCKP 1 J g X ARSI 1) CKA B R HL 1o TRMT {7 SAFf 4 TESCIE, P EEHI TSR %5
VEZALT 22 WK 2 RARAS I 1 CK B IR HE T o I T RS TS Jyos  F P BeHZAT BEAT R ). TSR At
SRR AL Microwire B fHRCEHE - ST RPEARAE R T, U SRR
16.3.1  EUSART [l 1% B [FPD LA RSP AR 2L R T
16-3 ot T EUSART A% 88 ORE R o % 220 Lo 1. X SPBRGH1:SPBRG1 #ifr il fryilife, &
R GRID) BAAes (TSR) . ZBMAERN BEEIBRe, k2K BRG16 fLf 1 2
B/ S RILGE A AP 2 TXREG KUK, if %, LU HbRpehy .
TXREG1 FF 74 P BIHE AN o ZETT— IR AL 2. ¥ SYNC. SPEN I CSRC £/ 1, fififig[a] &
IR G — P RIETERG, A1 TSR A Ar28 38 N4l FEH,
Wi —HEaRRER, ek TXREGT Zi A7t 3. AW, K irEsess TXTIE & 1.
HEBTEE (USRI 3\ TSR, 4. FETERIE O FrEAR, HTX9 EA.
5. ¥ TXEN A& 1, fligeki%k,
6. AR QL H e, K5 O A7 £ diFE N TX9D
7.
7. KBEIEREN TXREGT HAE, JHBhR%,
8. HMEAHW, iR INTCON Zf78sH i
GIE Al PEIE {7 (INTCON<7:6>) & 1
Kl 16-11: GpZe-siia

RC7/RX1/DT1

01|02|Q3|Q4iQ1|Qz|o3|o4501|Qz|os|Q4!Q1|02|03|Q4!Q1|02|Q3|Q4| |03 |Q4 Q1|02|Q3|Q4 Q1|Q2|Q3|Q4 Q1|02|Q3|Q4 Q1|02|Q3|Q4|Q1|Q2|03|Q4 Q1|Q2|Q3|Q4|

Gl

RC6/TX1/CK1 5}

X . bit0 X b|t1 X bit 2 ><js X bit7 X bit0 X "bit1 X X SS X bit 7 I

- +2

r—\ WWS_IL

(SCKP =0)

RC6/TX1/CK1 1l

(SCKP=1) mgg—lmmsg—p_l—

TN S qam— . . . (a—

TXREGT #1705 55 1 S 2 , , , , , | |

TX1IF fir —‘—\—,——| (¢

Celilib s> | §¢ 20 : .

TRMT L ] (¢ (¢ g
25 p)) . |

TXEN fr 17 Ige (¢ : v
o)) 25

*: [0 LHpis, SPBRG=0, HELEKIAFA 8 fhifTi.

DS39629B_CN *f 212 1t
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& 16-12: R RENF (H TXEN Ar#ED
RC7/RX1/DT1 5 X bito X bit1 >< bit 2 35 >< bite X bit 7
RC6/TX1/CK1 5] M)
=N :
TXREG1 254758 j ‘c .
! )) :
TX1IF fi7 ) (C X
)) !
TRMT {iz 4‘ ((
))
(C
TXEN fif ))
% 16-7: SR EEREMERNETFLS
S Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 SA
&R JFFER
INTCON GIE/GIEH | PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR1 — ADIF RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF 61
PIE1 — ADIE RC1IE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP 61
RCSTA1 SPEN RX9 SREN CREN | ADDEN | FERR | OERR RX9D 61
TXREGT  |EUSART1 Kk 2 {745 61
TXSTA1 CSRC TX9 TXEN SYNC | SENDB | BRGH | TRMT TX9D 61
BAUDCON1 | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 62
SPBRGH1 |EUSART Jr R Kk 4 gt 9 fr e 10 v 71 62
SPBRG1 _|EUSART U - 4 7 4 0L 51 61
B — = KM, 828 0. R EERIEAMHHZE I,

i
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16.3.2

EAUSART [l F#:10k

— HEFE TR, RIS T B {7 SREN
(RCSTA1<5>) alpkaalitfiigei. CREN (RCSTA1<4>)
1, DVAMEREE. FERER N RRERAE RXT 51 Y

Hihi

WKl e SREN & 1, WA, Al
fief7 CREN # 1, W &geEal i, HE¥ CREN {7

EE. WENMIPE 1, W CREN BAH L.
W R F B E P R T
1. % SPBRGH1:SPBRG1 2 fE e AT HIUAk, W E

BB 7B BRG16 {78 1 oiig %,

LASRAS HAR BT

2. ¥ SYNC. SPEN fI CSRC 1 # 1, ffifig[FL &

PR,

& 16-13:

o0k w

il CREN f1 SREN fiiE % .

i W, KRl Refr RCIIE & 1.

5 B 9 AL, K RXO {7 1.
EE A A, o SREN A7 1, B2

a4, ¥ CREN {7 H 1.
7. Hprlcse i R kRS AL RCTIF K& 1, Bbin
BAWisess RC1E & 1, WitE =L —A

Wi .

8. 1t RCSTA1 FAA#wURIEE 9 A s ClniAf
REMOTE) AR e RO R 2 5 R A T 4.
9. il RCREGT i ras ki izl 1% 8 173

i e
R AEH R, K CREN A7iE % LA BN i

10.

1. AL P, WEEOOKE INTCON &7 47 4t Hh (1)
GIE I PEIE f7  (INTCON<7:6>) # 1.

FEHEARP KT (B SREN A7)

Q2|Q3|Q4iQ1|QQ|Q3|Q4iQ1|Q2|Q3|Q4iQ1|Q2|Q3|Q4iQ1|QZ|Q3|Q4iQ1|Q2|Q3|Q4iQ1|02|Q3|Q4iQ1|Q2|Q3|Q4i01|Q2|Q3|Q4iQ1|Q2|Q3|Q4iQ1|Q2|Q3|Q4i

RC7/RX1/DT1
51

RC6/TX1/CK1 5l

Xonito bt X Twit2 X bit3 X bit4 X bit5 bite > o bit7

(SCKP =0)
RC6/TX1/CK1 5

(SCKP =1)

= :
SREN fii

SREN fi !
CREN fii 0

RC1IF £,
i

o
RCREGH1

¥ IR 3LHT T SREN = 1 fll BRGH = 0 I (¥ [F)25 24

% 16-8: 5Rp EEBEEAER KT A
ZH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIRT — ADIF | RC1F | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 61
PIEA — ADIE | RC1E | TX1E | SSPIE | CCP1E | TMR2IE | TMR1IE | 61
IPR1 — ADIP | RC1P | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP | 61
RCSTA1 SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D | 61
RCREG1  |EUSART1 $:li 27 £7 32 61
TXSTAI CSRC TX9 TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 61
BAUDCON1| ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN | 62
SPBRGH1 |EUSART1 JfF R R AE R A fr ae sy 62
SPBRG1 | EUSARTA b A/ b A B 715 61
B —= R 0. [ RO T

DS39629B_CN f 214 1t
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16.4 EUSART [ N3,

# CSRC (TXSTA<7>) i5ZEr[#k NFI WA, 1t
P 5 )5 PR X 0 AE TR A7 I Bk b CKA 51|
(MBI Rt (ERE R AR R ) o XA
P BAEREAEAT TR DR 3 T R 3% R B B

16.4.1

EUSART I[85 Bl k3%

B T ARIRAE R LASE,  [RD 4% s T B

eI .

IR [ S P 3e TXREGT B A 2 M7, SRJGIAT SLEEP
184, WK &AL N FHE:

St

a)

AN EME I B TSR T AFAR AT R i%.

b) B ANTFAMEREAE TXREGT HAE2E
c) Aa¥kri&Ar TX1IF & 1.
d) HE—ANTFHBHTSRIE, TXREGT Z7aekitsE
TANTFALEY TSR, B AREAL TXF & 1.
e) WIRPMIEEREL TXIE ©F 1, PR IEsE A
IR Me i . a0 S RE T &R W, FRr s
BRI 38) T ) e A AT

W W5 NS R IE R BT .
1. Wik SYNC H1 SPEN {7 & 1. CSRC fiis %,
fEREFE B .

ook wN

N

# CREN #11 SREN 715 % .

5 TR W, R R R TXIE & 1.
i R IE 9 AL EE, K TX9 1.
B RER TXEN A7 & 1 ik KR i%.
fn%iﬁﬁﬁiﬁgﬁiﬁzﬁ, B O FdidE N TX9D
V.o

BHIEIE N TXREGT HF 14, Bahki%.

8. AW, LK INTCON #4725 1 GIE
F1 PEIE f7 (INTCON<7:6>) % 1.

#* 16-9: 5P N3 RIEM KT
ZH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%

INTCON | GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIRT — ADIF | RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 61
PIEA — ADIE | RCIIE | TX1IE | SSPIE | CCP1E | TMR2IE | TMRIIE | 61
IPR1 — ADIP | RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP | 61
RCSTA1 SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 61
TXREG1 EUSART1 3% 417 5% 61
TXSTAI CSRC X9 TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 61
BAUDCON1 | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN | 62
SPBRGH1 |EUSART1 MHFH KA 2% A A7 s i i 10 62
SPBRG1 EUSART1 J s Rk A28 A A7 o8 A 210 61
23pas — = KHML, Bk 0o [FZ0 B RIEAEH B 52 T

© 2005 Microchip Technology Inc.

B

b}

DS39629B_CN %% 215 5t




PIC18F6390/6490/8390/8490

16.4.2 EUSART [65 M\ Bk BB A NS B ERE P R T
B T RMRABE R A PR DL R AE NS T 2% SREN 1. it SYNC H1 SPEN 7% 1. CSRC 7 ZAf
PrLAAL, [R5 R NS ) AR JR B 52 S A A RElF 0 B H .

BT, BRIk Eefr RCIIE & 1.
P BB 9 M, K RXO A 1.

n RAEHENARHR B A SRR CREN {8 1 {fifig
e, TR ATEMRIIFEREA R AT LR B — Ml 7. #Ri
%75, RSR A7 SR EE K14 5] RCREGT %547 ¥effifkfr CREN 1, {ffEHILC.
W, WA PR A RCUE C& 1, PRI TR Bl e, RCAIF BB S 1. e i 4
S MDD FERCA MR . SR RE T A Jmr P, Rl 2 B RCT;D“E O 1, i@iﬁ;r‘ii*/l\EP%ﬁo
BRI RS 6. i RCSTAT % {7 B LLIRNCH 9 RISl Chufitts
REFTR) JEHAIM eSO R T R A R A T B ik
7. @i RCREGT ZfEas KU 2 8 74k
#i o
8. WIREEIR, ¥ CREN A1if % LA EREN iR
9. HRULHIT, WK INTCON ZFf7as i
GIE 1 PEIE {7z (INTCON<7:6>) * 1.

o~ v

% 16-10: 5 R NS EBBAER RIS

L H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%
INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR1 — ADIF RC1IF | TX1IF | SSPIF | CCP1IF | TMR2IF | TMR1IF 61
PIE1 — ADIE RC1IE | TX1IE | SSPIE | CCP1IE | TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP | TX1IP | SSPIP | CCP1IP | TMR2IP | TMR1IP 61
RCSTA1 SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 61
RCREG1  |EUSART1 oy fias 61
TXSTA1 CSRC TX9 TXEN SYNC | SENDB | BRGH | TRMT | TX9D 61
BAUDCON1 | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 62
SPBRGH1  |EUSART1 U5 % R AL 3 A7 1 e 71 62
SPBRG1  |EUSART1 R R A 48 A A7 S IR 17 61
i — = RHAL, 4 0. P BRI EH BIZ T,

lilg
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17.0 W FHRERRED | Rk
(AUSART)

AT kA A FD 1 R b Ok A% ( Addressable Univer-
sal Synchronous Asynchronous Receiver Transmitter,
AUSART) 7Eifie L5 b & ifig i ss sy USART #
PR w AL AUSART A IR LA 75 2L B Bl r A 40 P 5
LIN LSRR A B AT 0 5 S i T A8 a3
AUSART A g & 0 AR LR AR

o XL PR

o CEXULFE B

o CERUT S N

AUSART EH 5] 5 PORTG (434l K
RG1/TX2/CK2/SEG29 Fil RG2/RX2/DT2/SEG28 B Jii)
FIZhREE . TR LE5| Il & ) AUSART, T H 4%
PR 444
« SPEN (RCSTA2<7>) ik 1
« TRISG<2> f7ih & 1
» TRISG<1> {7 dhZiiii 0, FCE AT [ FD F
2
o TRISG<1> {25k & 1, Few hEL Nt
VE: AUSART #4075 24 B 35 | 1 4

N FHCE A i .

Wit TXSTA2 #1 RXSTA2 X WA 2747 2éfas i) v] -4k
USART R I T8 17-1 FIFAEas 17-2 5390
FHIXPHAN BT AL 2R T PEN UL

© 2005 Microchip Technology Inc.
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FHEERAT1:

bit 7

bit 6

bit 5

bit 4

bit 3
bit 2

bit 1

bit 0

TXSTA2: AUSART KiZREFEERI TS
R/W-0 R/W-0 R/W-0 R/W-0 u-0

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

CSRC | 9 | TXEN® | sync | —

BRGH TRMT TX9D

bit 7

CSRC: [tk
5 y:zZE“‘IE :
2
& y:zZE“‘IE :
1= K (W4EPsk B NE BRG)
0= MBI (iR B AN D
TX9: 9 {7 KIEfFRENT
1= BEF 9 k%
0= % 8 fikik
TXEN: Kixfigess (1)
1= ffifekit
0= 25k Ki%
¥ 1. [AHiRF SREN/CREN Lt TXEN 1E5E44 5 .
SYNC: AUSART #4471
1= SR
0= Bk
BRGH: =R R kAT
5 y:zZE“‘IE :
1= Elp
0= LidfE
. yﬁf%ﬂ :
FEREAE R AL .
TRMT: KIEBAL A7 AR ASAL
1= TSR%
0 = TSR
TXOD: KILEHRIIE 9
BEA AT LS Mkl 7 B A ok AT B R A o

bit 0

BIvE:

R= nlf W= "G4 U= R, 300

-n= RGN 1= H1 0= %

X= AKH0

DS396298_CN %; 218 7 ke

lilg

© 2005 Microchip Technology Inc.




PIC18F6390/6490/8390/8490

FE17-2: RCSTA2: AUSART BUCIRAERIH 7%

RW-O RW-O RW-0 RW-0 RW-0 R-0 R-0 R-x
| SPEN | Rx9 | SREN | CREN | ADDEN | FERR | OERR | Rx9D
bit 7 bit 0

bit7  SPEN: fiRE(s
1= ffAEHE 0 Ch RX/DT HI TX/CK 5] IELE A 5 H 51D
= R0 (RN RADIRED
bit 6 RX9: 9 fri Al RERL
1= #EF 9k
0 = % 8 (il
bit5  SREN: ¥y ilcffifiefs
FAR.
R
[ stk
1= fHRERFH
0 = Z& il
FERCE UG T A%
R
bit 4 CREN: &4 fef
FAR,
1= fFREEIEs
= AR R
. '/'22% JLE:
1= fREES, HEMERES, CREN #7EZ% (CREN Lt SREN L5640
= LR
bit 3 ADDEN: Huhil- 4 A GEA7
9y FbRiR (RX9= 1)
1= X RSR<8>® 1M}, fHfEHBNLAGI . H AN e b 2 vh 28
= S5 EHHERTI . BRI IR B O 4 AT AR A R I A
9 (RX9=0):
R
bit2 FERR: [i%fiR{r
1= WiEHR (3 RCREG %4728 AT BB T — AN 201D
0 = Jomifiz
bit1 OERR: i iR AT
1= EiHA R (% CREN Al ¥ i%fiiE )
0 = Jois 4R
bit0 RX9D: #1289 17
B AT DU M hE /B S A AR A, HL0 20 P R A 3

B
R = w47 W = A5 {; U= KHAL, 840
-n = FHELATIE 1= &1 0= EX X = R4

lilg
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171 AUSART X E4% (BRG)

BRG & & 8 Ak A%s, S(HF AUSART =D
RS AR

SPBRG2 # AF#s i HIA 384T I E I 28 (1K 3o #2525
BT, BRGH (TXSTA<2>) fiidH Tl ie,
{EFAE R T AT 2008 BRGH fi7. # 17-1 45 H 7 E ¥4
i (NFBEFED T, AE USART #ER e 2T EA
I\ o

LE4 7 H AR Fosc (RSl R, W LMl 17-1
H A 5 5 SPBRG2 5 77 % W B fe B (R 355
PO AR E R R AR 2 . B 171 AT AN
FERIRG] . £ 17-2 Bon TR DT s 78 (9%
FER AR ZE . T % (BRGH = 1) ATk
g%%%&%,ﬁﬁmm%%ﬁ%%ﬁﬁﬁﬁﬁ%%

] SPBRG2 #ffs B ANBEEEN (HiEZE) BRG &
B 3% o XA LA AR BRG T8 i 254 i W) e HH gl vl DAgAT HY
PR,

17.1.1 TEINRER HERE R TR

oo PRI A T BB e AR BRI RR T B
B, S e RS TARAE AR T . X
A RE T 2L SPBRG2 % A7 1 11«

1712  KFf

FELRD AL BT RX2 SIAERFE =k, DLAE RX2 51
F HH LA e HE PR R (R P

£ 17-1: BREAR
ELEAL ,
BRG/AUSART #i{, EREAR
SYNC BRGH
0 0 25 Fosc/[64 (n + 1)]
0 1 S Fosc/[16 (n + 1)]
1 X [ £ Fosc/[4 (n + 1)]
L3pacy X = A&, n=SPBRG2 ZFfEasiifl
%] 17-1: HHBERERE
el TAE{E: Fosc=16 MHz, HFrEHRFZE =9600 bps, 7, BRGH=0:
SRR T ES = Fosc/(64 ([SPBRG2] + 1))
SKfi# SPBRG2:
X = ((Fosc/ HPrds=R y6d) -1
= ((16000000/9600)/64) — 1
= [25.042]=25
BRI AR = 16000000/(64 (25 + 1))
= 9615
7 = (PR R - HARPEER )/ Hbrplids R
= (9615 —9600)/9600 = 0.16% =(9615 — 9600)/9600 = 0.16%
F17-2: SRR R BRI TR
. . . . . . . . =2 ORI
3 Bit 7 B B Bit 4 B Bit 2 Bit 1 B
2R it it6 it5 it it3 it it it0 BT
TXSTA2 CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 63
RCSTA2 SPEN RX9 SREN CREN | ADDEN | FERR OERR RX9D 63
SPBRG2 | AUSART? il % i /e 2 47 08 63
B BRG A Al H B .
DS39629B_CN % 220 it ?‘JJ% © 2005 Microchip Technology Inc.




PIC18F6390/6490/8390/8490

£ 17-3: ST KBeR
BRGH =0
Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
B | 2E . SPBRG | xf . SPBRG | =f . SPBRG | xf . SPBRG
wEE | WEE e W piet VE it VE it E
(Kbps) | (Kbps) (10 ##1 | (Kbps) (10 ##1 | (Kbps) (10 ##1 | (Kbps) (10 BEHD
0.3 - - - _ - - _ — — — — —
12 _ _ _ 1221 173 255 1202 0.16 129 1201  -016 103
24 | 2441 173 255 | 2404  0.16 129 | 2404  0.16 64 2403  -0.16 51
96 | 9615 0.6 64 9766  1.73 31 9766  1.73 15 9615 0.6 12
192 | 19531  1.73 31 19531 173 15 | 19531  1.73 7 _ _ _
576 | 56.818 -1.36 10 | 62500 851 4 52083  -9.58 2 _ _ _
1152 | 125.000  8.51 4 | 104167 -9.58 2 78125 -32.18 1 _ _ _
BRGH =0
Fosc =4.000 MHz Fosc = 2.000 MHz Fosc =1.000 MHz
B | 2 . SPBRG | st . SPBRG | st . SPBRG
gx | wer PE g |gmx B2 w | umx WE g
(Kbps) | (Kbps) (10 ##D | (Kbps) (10 ##D | (Kbps) (10 Bt
03 | 0300 016 207 | 0300 016 103 | 0300 -0.16 51
12 1202 0.16 51 1201 -0.16 25 1201 -0.16 12
24 | 2404 0.6 25 2403 -0.16 12 _ _ _
96 | 8929  -6.99 6 _ _ _ - - -
192 | 20833 851 2 _ _ _ - - -
576 | 62500  8.51 0 _ _ _ - - -
1152 | 62500 -45.75 0 _ _ _ - - -
BRGH = 1
A Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(ﬁ:‘f) S gy SPBRG | S ..., SPBRG | St ... SPBRG | SfF ..,  SPBRG
EOE e M| R e | wmE e @ | R e M@
(Kbps) (10 ##D | (Kbps) (10 ##D | (Kbps) (10 %D | (Kbps) (10 Bt
0.3 - — — - - - - - - - - -
12 _ _ _ - - - - _ _ _ _ _
2.4 _ _ _ _ _ _ 2441 173 255 | 2403 016 207
96 | 9766 173 255 | 9615  0.16 120 | 9615  0.16 64 9615  -0.16 51
192 | 19231  0.16 120 | 19231 0.16 64 | 19531 173 31 19230  -0.16 25
576 | 58.140  0.94 42 | 56.818 -1.36 21 56.818  -1.36 10 | 55555  3.55 8
1152 | 113.636  -1.36 21 | 113636 -1.36 10 | 125.000 851 4 _ _ _
BRGH = 1
&%@ Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
(Kbps) | FB& s SPBRG | xf ... SPBRG | s ... SPBRG
PR % & PR % & 233 % &
(Kbps) 10 ##)D | (Kbps) 10 ##)D | (Kbps) (10 2D
0.3 _ — — _ — — 0300 016 207
12 1202 016 207 1201 -016 103 | 1201  -0.16 51
24 | 2404 0.6 103 | 2403  -0.16 51 2403  -0.16 25
96 | 9615 0.6 25 9615 0.6 12 - — —
192 | 19231  0.16 12 - — — - — _
576 | 62500  8.51 3 _ _ — - — —
1152 | 125.000  8.51 1 - — — - — —
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17.2 AUSART SR

W% SYNC {7 (TXSTA2<4>) MEF 0 TAERIR,
AT, AUSART AT HFRHERIAIAZE (NRZ) #5 2
CUANEUEDT, 8 ANER 9 NEHELT, 1 AMEIREN) « JH
BRSO 8 fr. F & FIK 8 ALk K AL as vl
FHF 72 A A (R R R R AT

AUSAR & e R IERBI AR A 507 . AUSART [ A 1%
PN SR Th e 2R, R AR ) (R g =X
Ry e, PAF R R AR LR  BRGH
(TXSTA2<2>) (¥ B = A B MAS [F R R o,
RN FEATTHEZE) 16 558 64 %o WAL REA RIS
56, HAT DU KAE ST, RSB PR AFAE SR O BE 7 .
Y TAEAE S T I, AUSART M G135 DL R B34
R

o WHRR R

o RFEH M

o BERILER

o U

17.2.1 AUSART 5 Kk s

17-1 73 AUSART Ki%2 1R EAE K] RIZLS A% 0
FRE BT BALAAES (TSR . ZBA AN
W B RIEEM A% TXREG2 H3RIAHE . TXREG2
AR I EEE R . AR BT A BRI 45 1
N RILSEET, A2xh] TSR ZA7 s A S, — E 45k
PR IE5EEE, TXREG2 AR R (WRAEH
i) A TSR,

—H TXREG2 % fiasi] TSR & fedetti 78w (45 1
AN Tey WRAE) , TXREG2 HAEesi s, [FINFREL:
TX2IF (PIR3<4>) # & 1. nJ LU ¥ o i 4 A Aoz
TX2IE (PIE3<4>) H 1 olifi ZRAERE 1 25101% .
RS, TX2IF Si4E 1, A TX2IE FPRA
WA, TX2IF ANRERHBAFE S, WASTESEN TXREG2
W7 BE 1, MRLEREANIRS GRS AR FME 1,
KL 7ESE N TXREG2 J5 2 BN 25 ] TX2IF 21530345
Fo

TX2IF £R2E TXREG2 FAEAMPIRE, T —MM7
TRMT (TXSTA2<1>) ML /R TSR 7517 2% IR A&
TRMT & Hi5f7, B TSR s A E 1. TRMT
DL SATAT R T T B, R B E TSR A7 a2 B N
7%, A7 LBt A BT RS U

. 1: TSR A I RBU B M A7 s

W P A RE E VI HE .
2: M{FEREf7 TXEN & 1 I, Frf7 TX2IF
25 s

BB S RIE IR R

1. X} SPBRG2 aiffas AT WA, 8 A B
R, WFHEK BRGH & 1 8iEZ, LSBT
IR

2. ¥4 SYNC 5%, SPEN & 1, flife .

i T, KRR AL TX2IE & 1.

4. FFTBROE O MHAR, K RIRAL TX9 B 1. Ki%k
(565 9 Ao n] LA kb A7t n) LR B AT

5. Imid# TXEN ALE 1 {FReRE, EIERN B
1 TX2IF A7 1.

6. WIFIEPERIL O MEEE, MK 9 MR
TX9D £ o

7. BB TXREG2 Z478% (HEIRL) .

8. HAEMFRWT, #ifK INTCON ZFA7gsH 1 GIE
I PEIE £z (INTCON<7:6>) # 1,

w

& 171: USART RiXtER
TX2IF TXREG2 % fi-a%
o 72— ér |
S T

[o] T —IX

i

SPBRG2

PR R 5

__________ ) TX2 51

DS39629B_CN %% 222 5t
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& 17-2: S RIER P
5 I cc
5N TXREG2 -1 55
BRG il -
(%zm%ﬁw — L ' L T 5_1 1 | | —
TX2 (51D TN <Kot X bt XSS OB i
TX2IF fi Lo 1 :
CRILZEph - <14 Tey cc :
TR AR L D) ;
TRMT {L E%i;/}f,—;bﬁ%g :
CRIEBAL M '
FlREhRS —] e
JJ
&l 17-3: AL RENT EXRE)
5N TXREG2 Il il c
¥ 1 2 BY)
Rl — L | ¢ | | | |
TX2 (51D . : favaTos bito X bit1 X [ S X bit7/8 e AR bit 0
TX2IF fir 1T <+ | . w1 | o
ORI %5 47 2D TU L cC
- = 1/ Tey JJ
IR SRR 7 0 P T
AR (¢
W S PER R PO S R
% 17-4. 5585 REMIN TR
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
il FrER T
INTCON GIE/GIEH | PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR3 — LCDIF | RC2IF | TX2IF — — — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — — 61
RCSTA2 SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 63
TXREG2 AUSART2 Bk 78 63
TXSTA2 CSRC | Tx9 | TXEN | syNC | — BRGH | TRMT | TX9D 63
SPBRG2 | AUSART2 it i 1 0 %5 7 % 63
23pas — = KHNL, Bk 0o b RIEAMTH B H T,

i
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17.2.2  AUSART S8l

17-4 85 T HAS I R BEAE ] . 72 RX2 51 LR
By, IR AR R K . B YR R S B b —
A 16 (5B A R IR AL g, 1 R AT AL A
U TAEAEIE Bk % N B Fose N B T
RS-232 #4:.

BEE D EM D B

1.

S i

10.

% SPBRG2 A A7 2R AT WAL, W B 4G S
K, B BRGH 78 1 80E%, LIRS T
IR

# SYNC 735 %, SPEN /& 1 {ffEREH 0.
o, B EREl. RC2IE & 1.

Frm B o TR, B RXO fTE 1.

¥ CREN £ % 1 fli gk,

M e RN AR ST RC2IF B4 E 1, BhIn fn i
Rl e RC2IE TVE 1, ¥/~ — A
Bt RCSTA2 Zifr4s3RAEE 9 fArdidin (i A
fe) , JERIBTEROGL R P 5 R A T R
%ﬁ“iﬁ RCREG2 757 8 KL B 1Y 8 74k
W R AR, WD AT CREN T 2K
R

FEAELE R BT, TR INTCON Z5f7asHhin
GIE 1 PEIE fi7 (INTCON<7:6>) ‘# 1.

K 17-4: AUSART #ZWHEE]

17.2.3 W A A U S e 1) 9 A7 AR

MR R I AE RS-485 R 4irh. it T A B B GE

A I 1 25 B

1. Xt SPBRG2 74y AT HIdL, B2 & A Ik (KT
X, T2 BRGH A1 BRG16 £ & 1 Biis %,
PLSRAS T T DR

2. ¥ SYNCfiiE%E. SPENAIE 1, e,

Frdllr, 5% RCEN {78 1 3¢ 1 RC2IP

RLIEFEFT T AR e

¥ RXQ 7 # 1 1HRE 9 fr 80,

# ADDEN 17 % 1 A G 3EAS I o

# CREN £7.% 1 fliEdl.

MRse T RC2IF ADBHcE 1. Bhianip

RC2IE fil GIE A EE 1, K0 B A I o

8. & RCSTA2 ZiAfraslifr Bl &5 KT 5
W, A ERECE O T EE (I SEHD .

9. 12 RCREG2 VIAIWr 275 IEFEXT 84 HEAT Tk

10. Wi RAEER, F CREN fE%.

1. MR CEBNEA;, ¥ ADDEN s % DL vr#:
WCEI R N B b3, IFh il CPU.

w

No ok~

CREN

64 fIDERFRIT B

+ 64 T T ek T bep s yen
____________ a2 & 7 1] 0] i

BRI R 4
RX9
5 g Kl
Fifz il (/3
RX2 RX9D RCREG2 #i {7 4%
FIFO
SPEN
8
o 7 RC2IF a2
RC2IE
DS39629B CN % 224 it %Bﬁ © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

&l 17-5: RL BT
d
e el _\_me/w i fbito \ SS9 Xoit7zg fﬂt\ A SW
PR L 5 17 % C M C n cc |
DT T )7 ! Dy S :
T “A1 2 T X
B A A7 C ' RCREG2 cc RCREG2 c 1
) l Dp) D) - }
RCREG2 .
' C C .
RC2IF C ,
CRIERR &) b)) : BD) pp) e
A CC C C
OERR JJ D) o)) | —
CREN C C ¢ \)
) JJ J)J 2
W LM R T 4 RX2 A LU 3 AEIOTIL. 29 3 N 2R ik ROREG2 GBIk A7 28) , £+ OERR (Hith) (% 1.

& 17-5: SRPEBHR K T4
LK Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 %%%

INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIR3 — LCDIF | RC2IF | TX2IF — — — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — — 61
RCSTA2 SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D 63
RCREG2  |AUSARTZ2 kit 45 {7 # 63
TXSTA2 CSRC | TX9 | TXEN [ SYNC | — BRGH | TRMT | TX9D 63
SPBRG2 AUSART2 BRF 32 A 3 27 A7 A 63
B — = RHM, B4 00 SPPRBECAEH B .

© 2005 Microchip Technology Inc.

-g«
i

DS39629B_CN %% 225 5t




PIC18F6390/6490/8390/8490

17.3 AUSART [ EEER — H TXREG2 Z {728 i) TSR A7 aeAE4m T Bl (72 1
N e Aoy R, TXREG2 29472t %, b e
f CSRC i (TXSTA2<7>) H 1 AILLEA L - ffit TX2IF (PIR3<4>) % 1. 1f LUHELK h I g TX2IE
o FEBLBEAT, Hn DL 07 % CBUREAN (PIE3<4>) ' 1 sy ZokAdife /A5 1Lz p by, L4t
WOARTR A T) o RIEEER, 22 bk, 2R3k, A, TX2IF B 1, TiAE TX2IE HkA .
¥ SYNC £z (TXSTA2<4>) & 1 algt AR, itk TX2IF AR S22 . DA 2o A TXREG2 2
4, REKAERER, SPEN (RCSTA2<7>) & 1, LU TX2 175N TX2IF i A28 fr
TRX2 5|14 Sl 5 4 CK2 (N i) AIDT2 CKedi) 2.
FIRX2BIHIRCE ) CK2 CRFER) MIDT2 G 2. FrAshr TX2IF ZmH J TXREG %5 (7 IR T
I?ﬂ‘%iﬁ LI AL PSS 7E CK2 I Pk I &6 Ve s AMRE TRMT (TXSTA2<1>) & 77 TSR 247 22 HPIR A
5o TRMT {7 —ANHifr, %4 TSR AN, TRMT & 1.
e e e s TRMT A7 S5 i 4845 To o, PR W TSR 7
17.3.1  AUSART [l B4kt R A, F DA R A ). TSR JE e
K 17-1 BoR T AUSART KRIEZS I IR BAHEE] . KiERs 1 RS T, FTUH P A REE VT e .
BOREE GRAT) BRHEE (TSR . BM%HE N
B M EE /5 R LR a9 A7 B TXREG2 kI AL BRI
TXREG2 %547 32 th B0 O N o ZE BT — VRS 1. Xﬂ“ SPBRG2 # fr- a8 AT WIdAAL |, B A s i
IR L RIESERT, AN 1 TSR 247 S A B o
. HIRE R RILSERR, A TXREG2 2547 it 2. ¥ SYNC. SPEN fil CSRC & 1, ffifig[fl$ &
Frgdds (A RE) A TSR, wHO,
3. HHEAW, iR TX2IE & 1.
4, HHHEUREQNMEHE, B TX9 H 1.
5. ¥ TXEN i 1 fffeki%.
6. WURERRIE O M, NIZKE O MBI

TX9D iz
AN TXREG2 %547 4%, LURZ)KI%,

FAE e b, B INTCON 27 288 1 GIE
1 PEIE 7 (INTCON<7:6>) % 1.

© N

&l 17-6: EEZ e S la
at |Q2|Q3|Q4EQ1 a2 |Q3|Q4'Q1 |Q2|Q3|Q4!Q1|Q2 |Q3|Q4|Q1 |az]as|od| |Q3|Q4' a |Q2|Q3|Q4'Q1 |Q2|Q3|Q4IQ1 |Q2|Q3|Q4:Q1 |azogjadfor |Q2|Q3|Q4iQ1|Q2|Q3|Q4|
RX2/DT2 5|/ BT >< BT x BTz X §:>< bt 7 x B0 X blt T X I >CSS >C,':I bit 7
' - ja 2 L
TX2/CK2 7|1 : h—| F—\_F—\_l—g w_w §_I ;
EVN I_i I_| (C (¢
TXREG2 7 f7-4s 5 g . 5o g , 2J J) : :
' Z : (¢ : !
-[)észlﬁl%ri&) ! ;,: ! . )( )( 2J . .
TRMT £z ' ' ' ' c ¢ : :
D) p)) . .
TXENfz 1 (5 (¢ 1
¥ [ L, SPBRG2 =0, ELKEHA 8 17T,

lilg
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B 17-7: F BER P (F TXEN £
RX2/DT2 5| X bito X bit1 XbitzgS >< bité X bit7

TX2/CK2 B 4/—\_/—\_/—\§%/—\

HA :
TXREG2 %547 3% j (C .
; )) :
TX2IF {i ‘ (¢ :
)) :
TRMT | (¢
))
(¢
TXEN fir ))
& 17-6: 5 5 LR A A
s Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 gito | ZBE
£y FEER
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIR3 — LCDIF | RC2IF | TX2IF — — — — 61
PIE3 — LCDIE | RC2IE | TX2E — — — — 61
IPR3 — LCDIP | RC2IP | Tx2PP — — — — 61
RCSTA2 SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D 63
TXREG2  |AUSART2 RI%7F 17 % 63
TXSTA2 CSRC | TX9 | TXEN | sYNC | — BRGH | TRMT | TX9D 63
SPBRG2 | AUSART2 it % /L 45 3 £7 0
B — = R, BN 0o [P BRI BIR H 0.

i
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17.3.2  AUSART [ 958k
—HER T EP R, R R B R SREN

(RCSTA2<5>) mliaEflifiEfii CREN (RCSTA2<4>)

gx RO RN, ZER BRI FRVERAE RX2 51T

KAl e SREN & 1, W Ry, i diGige

{7 CREN # 1, W &Eg i, H 2% CREN 7

X WRWNAMIEBE 1, W CREN BA IR

&Eﬂﬁi@%&%“ﬁmT-

1. X} SPBRG2 F{rss it i wianth , W&
%,

2. ¥ SYNC. SPEN #1 CSRC fii & 1, {lifig
BEHEO.

3. Hifl4 CREN 1 SREN 7% .

EibbiEs

REZEH

K 17-8:

o

10.
1.

i W, Rl Refr RC2IE & 1.

7 T 9 A B, B RXO AT E.

P i Sl B SREN 7 1, B ESEg:
#2050, ¥ CREN A7 & 1,

e U T TR G RC2IF B 1, Boi i
éﬁqﬂ%ﬁﬁ Befr RC2IE & 1, Witk —Ah
Bt RCSTA2 Ziffes LIRS O 74l Chn S
REME) AW O FE b TS R A T iR
%‘ﬁ;@ RCREG2 {72 KB 2 1K) 8 fr
R KR AERERE, ¥ CREN {775 Z ISR

AT T, IEE A INTCON 74725 h
GIE I PEIE f7 (INTCON<7:6>) # 1.

FEEATHRRPEKF () SREN A7)

Q2|03|Q4|Q1|Q2|Q3|Q4[Q1|Q2|03|Q4|Q1|Q2|03|Q4[Q1|02|03|Q4|Q1|02|Q3|Q4|Q1|02|03|Q4|Q1|Qz|03|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Qs|Q4|Q1 |Q2|Q3|Q4]

RX2/DT2 31 >< bit 0 >( bit 1 b|t2 >< bit 3 >{ bit 4 >( bit 5 >< bit 6 >{ bit 7 Z I
TX2/CK2 511 |;| |;| |;| |;| 1T |;| |;| : .
. . . . . . .
SREN {2 — : :
SREN fz [, l N S
CRENfr 0 . I Z I ' . . Z 0.
RC2IF 1 ! ! ! : '
) . Z L
' . L
RCREG2
W ULMFEBIT SREN = 1 A1 BRGH = 0 A5 H R
£ 17-T: 5 FIP R ERAR R I A2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ito | Zirfd
K FAER
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIR3 = LCDIF | RC2IF | TX2IF - - — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — — 61
RCSTA2 | SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 63
RCREG2 |AUSART2 #7717 4 63
TXSTA2 | CSRC | Tx9 TXEN | sync | — BRGH | TRMT | TX9D 63
SPBRG2 | AUSART2 4 J /A s A7 A7 2 IR T4 63
R — = KRHIL, w2 00 [P B E R BT T,
DS39629B CN % 228 it ?‘JJ% © 2005 Microchip Technology Inc.
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17.4 AUSART [R5 MBS

¥ CSRC (TXSTA2<7>) iEZul#t A\ NEhH.
AR R 5 1) 5 T PAa  IX 7E TR A7 I Bkt CK2 51 i

BEERIE WSS IEAT L BRAT «

1.

@it SYNC #1 SPEN fii & 1. CSRC /i %,
fEREED B .

B 4 38 5 006 7 2 43 5 vl e 0 4 2. 5 CREN All SREN {iifi %
B o RAEAFET REAE MDD FERL N A el it - 3. AT EWT, KW ERELL TX2IE & 1.
4. ATiiERIE 9 AL, K TXO 1.
e ) s

1741 AUSART FIZ sk 5. LA TXEN (L3 1 fERERIX.
B T ARIRAE R LASE,  [RD 4% s T B 6. UIRIEFRRIE O [IBUR, %S 9 A Kt A
SEAIA) o TX9D 7.,
bR ey TXREG2 B 2 4, SRJFHAT SLEEP 7. HEIEEN TXREG2 A 745 8 Kk .
i, RARELL R 8. FMMEM P, WHHE INTCON 25178y
a) HATFILAMEIR S TSR FF A7 HEAT KX GIE #1 PEIE f7 (INTCON<7:6>) % 1.
b) AT E (L TXREG2 A7 4.
c)  AREAL TX2IF ALk 1.
d) HHE—ANFEBH TSR G, TXREG2 #wffasitizh

SANTFIEN TSR, AR AR SAL TX2IF 1,
e) WIHRTWIERA TX2IE TE 1, WS A M

PRIARAS I . A RAERE T &)= h b, Ryl

Bk 21 M i) R AL AT
K 17-8: 5 F5 N3 ISR B F ey

2 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | BitO F%%%
INTCON  |GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIR3 — LCDIF | RC2IF | TX2IF — — — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — — 61
RCSTA2 SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 63
TXREG2  |AUSART2 %Kik #1ia 63
TXSTA2 CSRC | TX9 TXEN | SYNC | — BRGH | TRMT | TX9D 63
SPBRG2 | AUSART2 i’ M 7 A7t IG5 1 63
B — = R, 324 0. R B A IEAAE I BTSE Hot.

© 2005 Microchip Technology Inc.
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17.4.2

AUSART [ Mz

B T ARHRAS S, 2 AR A L S AE MBI 2 SREN

[Fl.

RN, [ 20 A s A Bl T A s B 58 4

WERAEE AR IR S R B AT CREN A8 1 ff g
W, IS AEARTIRER R my Ul — AN s 72 el s
ZT G, RSRF A4 HH it K% F|RCREG2 % /745 »
R rp kg e A, RC2IE &V& 1, P4 M W A
RIHFERE el . WAL RE T AR W, RPN 2Bk

BEE )2 MBI 2 B F

1.

o~ v

w4 SYNC #1 SPEN fii & 1. CSRC /i %,
fEREFD B .

B, BRIk AL, RC2IE & 1.
T O ALK, K RXO 4 1,
Hdisefs CREN & 1 1 fsdEl .

MR SE R, RC2IF A& 1. Wi irfiise
fii RC2IE & & 1, ¥4 — k.

: TSI 6. 1% RCSTA2 7rfray ISRIES 9 (1 ¥dl (Rl
VRIS BT R IR O R R TR T B
7. it RCREG2 #A7ds K21 8 fr %k
o
8. WIAUREENR, ¥ CREN il % LI BN 1% .
9. AL, UWEHIORKE INTCON 25 f7as i)
GIE fil PEIE fir (INTCON<7:6>) # 1.
# 17-9: 5 [0 B AR G I 75 f7
27K Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 %%%
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 59
PIR3 — LCDIF | RC2IF | TX2FF — — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — 61
RCSTA2 SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D 63
RCREG2 | AUSART2 #fl %5 /74 03
TXSTA2 CSRC | ™9 | TXEN | SYNC | BRGH | TRMT | TX9D 63
SPBRG2 | AUSARTR Y 4 /J: 5 21 {7 S I 51 63

Pl

— = KL, BEH 0o [0 NS EMCAME T FIR t.

DS39629B_CN %f 230 5L
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18.0 10 fifigiids (A/ID) Btk

PIC18F6X90/8X90 #%fFf# % (Analog-to-Digital,
AID) #ARIBFHAT 12 PN o IR BN — AN BT
M AN H) 10 A E 5.

FAEAL 181

bit 7-6
bit 5-2

bit 1

bit 0

ADCONO: A/D #5780

WA LA A7 A

o AD HiE R 5 fra  (ADRESH)

o AID B sl RATAL 5748  (ADRESL)

- A/D #H#u=ii?5 74 0 (ADCONO)

« A/D H#dsifilar /74 1 (ADCON1)

o A/D sl a7 4% 2 (ADCON2)

ADCONO i f7#% (lnaiffas 18-1 Fra) ¥4 A/D #idh
() TAE. ADCON1 #1788 (IR 18-2 fi) Nl 'E
s 5| zhfit. ADCON2 473 (WP (ra% 18-3 jr
) B E AD IR TR SRAT I TR At 45 SR

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

— | - | cHs3 | cHs2 | cHs1 | cHso | GO/DONE | ADON

bit 7

KHAL: WAEO
CHS3:CHSO0: #FiflifiEikFeir

0000 = j@i& 0 (ANO)
0001 = j@i&1 (AN
0010 = @& 2 (AN2)
0011 = j#iiE 3 (AN3)
0100 = @i 4 (AN4)
0101 = j@i& 5 (AN5)
0110 = @i 6 (AN6)
0111 = BB 7 (ANT)
1000 = i 8 (AN8)
1001 = iHiE 9 (AN
1010 = iiiE 10 (AN10)
1011 = J#i& 11 (AN11)
1100 = Sl ()
1101 = Rl (M
1110 = A flmiE ™
1111 = KA@M

bit 0

EOA: EARNEIE E AT R e 3R AN 2 A

GO/DONE: A/D ¥ #uiRa A

>4 ADON =1 Iif:

1= A/D ¥ FAEEAT
0= AD =W

ADON: A/D fHffiGEAT
1 = {FRE A/D B ds itk
0 = 2% |1 A/D 5 e gepibh

RIvE
R = Al W = a5 47
-n = LA 1=%H1

U = KHf, 831E0
0=1% X = KA

© 2005 Microchip Technology Inc. ?‘JJ

i

DS39629B_CN %5 231 5t



PIC18F6390/6490/8390/8490

A 18-2:
U-0

u-0

ADCON1: A/D #4817 5% 1

R/W-0

R/W-0

RIW-q

RIW-q

RIW-q

R/W-q

| VCFG1 | VCFGO

PCFG3

PCFG2

PCFG1

PCFGO

bit 7

bit 7-6
bit 5

KR 240

1
0

AVss
bit 4

1 = VREF+ (AN3)

0 = AVDD

bit 3-0

PCFG3:PCFGO: A/D iif; I it B 4244 «

VCFG1: % H K EN. (VREF 125 I RYH) :
VREF- (AN2)

VCFGO: Z#% i klc AN, (VREF IES % HEJE) -

bit 0

PCFG3:
PCFGO0

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

U|0|0|0|0|0|o|o|o|g|g|g|>|>|>|>| AN11

1111

U|0|0|0|g|Oo|o|o|o|g|g|>»|>|>|>|>| AN10

U|0|0|0|g|g|g|o|o|g|>»|>|>|>|>|>| AN9

O|0|0|0|0|0|0|0|0|>»|>|>|>|>|>|>| AN8

O|0|0|0|0|0|O|>|>|> > >|>>|>>| AN6

O|0|0|0|0|O0|(>|>|>|> > > > >|>>|| AN5

O|0|0|0|g|>»|>|> > > > > > > > >| AN4

O|0|0|O|>|>>|> > > > > > > > >| AN3

0|0 O|> > > > > > > > > > > > >| AN2

O|O|>| > > > > > > > > > > > > >| AN1

O[> >|>| > > > > > > > > > > > >| ANO

A = Bl

o U|0|0|0|g|g|g|o|>|>|>|>|> > > >| AN7

= HF 10

v
R = AT
-n

= EHEAN(E

X = K0

DS39629B_CN % 232 1L
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F79: 18-3:

bit 7

bit 6
bit 5-3

bit 2-0

ADCON2: A/D ¥4 &F175% 2

R/W-0 U-0 RWO RW-0 RW-0 RW-0 RW-O0  RMW-0
ADFM | — | AcaT2 | AcaT1 | AcQTo | ADCS2 | ADCS1 | ADCSO
bit 7 bit 0

ADFM : A/D % Bk Ui A7

1 = AX5%

0 = ZEX5%
KA A0
ACQT2:ACQTO: A/D KRN AT
111 = 20 4> TAD
110 = 16 4~ TaD
101 = 12/~ TaD
100 = 8 /> TAD
011 = 6/ TaD
010 = 4 4 TaD
001 = 24 TAD
000 = 0/ Tap("

ADCS2:ADCSO0: A/D ikl 4k £47

111 = FrRc (4hsk [ A/D Bibk RC #2338 ()
110 = Fosc/64
101 = Fosc/16
100 = Fosc/4
011 = FrRc (IN4hsk A AD Ktk RC i) ()
010 = Fosc/32
001 = Fosc/8
000 = Fosc/2
w1 WHIER T Fre WEME, 7 AD e RIS LA Tey (384D K%
iR X 0] PLERIEAE FF AR 4 2 Wi AT SLEEP 454,
B
R = [y W = n]'547 U = KHfL, 31EO0
-n = FHWENINPIE 1= %1 0 = HE X = K40

© 2005 Microchip Technology Inc.
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AT o K A A A LE F YR R TR R G Rl YR R PR AT AR SR TG AN ELDIRGS, B
(AVDD #1 AVss) B{ RA3/AN3/VREF+/SEG17 #i i AJD BLH S I A 1 IEAE AT IR 4 4t
RAZANIVREF-/SEG16 3IMLITRERN AD R 15 AVD BRI 55 3 S T LB el
BZH L. AT /0. ADRESH il ADRESL 27 723 (%17 A/D
A/D 2 B Al ERIRIR S CAERSSE . T4l AID R, M AD BN, &5 R e A
AR RIS N T/E, AD b b Zizk g 1 ADRESH/ADRESL % f7-#%, GO/DONE{v/. (£ ADCONO
A/D FEH N EE I RC PR 2% FAERET) Wik E H A/D HibrEAL ADIF fZHE 1.
SRREARF LB (R H R R MR, AVD 4 3 AD BRI EHE LR 18-1.

BUGEIEAT B A 5 R

& 18-1: A/D HER

CHS3:CHS0

: . 0100 . % AN
VAIN ' :
i TN | 0011 .
1%%%/;/? i \0—0—@ AN3

VCFG1:VCFGO o 2001 . X AN1

M 0] e

VREF+ ! X1
| nx :O/g T1x
|k VREF- " 10X
L — — — 4 : A —

¥ 1. fEVO G VDD Fl Vss Z [EA TR I

lilg
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kA7, ADRESH:ADRESL 77 fE 4% FIME AR AR o 5. ZEfF AD Berse i, Wik LTI BIR TR — Il
FH g7 )5, ADRESH:ADRESL 25 248 HME AT E o AR 5E K
AR I BT AVD RSB , 6 TR AR R B 6 8 36 B * %1 GO/DONE fi j& A i
ERIEE AT RAE . B N EE AN TRIS £7 2 57
IRBEE AN . RER T FTESIE 18.14 35 “AD N
RARER” . (ERPEERLIG, BT 5 AID B4, R Lo AR N
AR I 7] LU 4P T- GO/DONE 28 1 FS B e 6. BRI AD 418 % {74 (ADRESH:ADRESL) , i
] TN ADIF 752,
e . s s 7. NFEEIREEHT AD B, RS b 2,
a5 A/D I5} V1% 341G LR A0 . i NS A
(L3S AID MR EL PR I 9 AID SR X0 TAD, 75 YR
1. fidE A/D R EFFIATT 2 D HE S, 3 4 TAD.
o BCEBRISIH. SHZ B EMET /0 il
ADCON1 2% {74%) & 18-2: A/ID ##J73\
o EFEAD B GEE Gt ADCONO 2 4748%)
M jﬁ% A/D )T{%H‘JI‘ETJ (ﬁﬂADCONZ %ﬁ%g) 3FFh
o PR A/D R GRIE ADCON2 247 8%)
o ffifig A/D FEEL (Gl ADCONO ZFA7#s) SFEh
2. TN, BlE A/D P
» ADIF fii5% Sy
- ADIE i 1 r
. GIE fir'% 1 i 003h | L
3. WM, SHHEGRAEI. ® | o
4. RBEhiEe ! . : :
« ¥ GO/DONE {7 & 1 G it ADCONO Z5-474%) 001h : 1 Z
000h : ' : :
MmM M M MmO M M nm O M Mm
4999929 8999
0 - 1y N ® N © QW
= Sy
B A LR
& 18-3: R\ LA E
VED Rt
________ VT =0.6V ,_):b_&____,
. Rs ' ANX RiC <X 1k 1SS Rss !
G % ooy ()l T crow-amer
- ¢ e les
B CPIN = N
VT = AR 6V
ILEAKAGE = $ANER: eS| VDD 2¥ \
7R I LA 3V
RiCc = NERIELSEE DT 2V
sSs = RFEIFR
CHOLD = CRFE/REFERZ CRE DAC) 1 2 3 4
Rss = RAETFRHR STRETF OGP (kQ)

i
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18.1 A/D REEg

N TAE AID BHOERIERGE, AU 78 i DR LA
(CHOLD) 78l = i NIBIE (K B~ 161 18-3 45 i 1 B
BN . YREHT (RS) AR AE I KA
(Rss) HF¥M4s %5 CHOLD 7 F T it ZE I N ). R

ARV AL 18-1 SRl /NRER T . %A%
RZEH 1/2 LSb (A/D %4752 1024 ), 1/2 LSb %
7252 AID IS BIRIE 43 W T RV KR 22

% 18-3 WoR T A it de /N KA 7] Taca IlTH S 2 .
TG RILT LUk

FEIFSRFAHT (Rss) {Hbfi#sfFHIE (VDD) A[HAEk, CHoLb = 25pF
HEL Y ELT R M B N 0 i 5 R Crh 5 S s Hh g Rs = 25kQ
MEBD « B SR B R HIIEEME R 2.5 kQ. & LTS < 1/2LSb
¥ B NNEE, LIS T REEA e VDD = 5V — Rss=2kQ
JRENEE, SRAEIN R A UK T /N RAEIN A . R =  85°C (RZmAM)
¥ YT AR, K ORRR LA S SN T |
Pl

A3 18-1: REEHT B
TACQ = JROKESFEE I + PREF a2 78 fa i o) + 5B R 5

= TAMP + TC + TCOFF
A 18-2: AID 5/ 7e i [A]
VHOLD =  (VREF — (VREF/2048)) » (1 — (- TC/CHOLD(RIC + RsS + Rs)))
o
Tc = -(CHOLD)(RIC + RsS + RS) In(1/2048)
A3 18-3: THE TR BRSNS A
TACQ = TAMP + Tc + TCOFF
TAMP = 0.2 ps
Tcorr = (Temp — 25°C)(0.02 ps/°C)

(50°C —25°C)(0.02 ps/°C)
1.2 ps

WA T >25°C A T80 B 28, 4R JEILT 25°C I, TCOFF = 0 ms.

Tc = -(CHOLD)(RIC + Rss + RS) In(1/2047) ps
-(25 pF) (1 kQ + 2 kQ + 2.5 kQ) In(0.0004883) ps
5.03 ps

TACQ = 02Hus+5pus+ 1.2 ps
6.4 s

-§¢
i
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18.2 IEFRMALE H B REH H)

%24 GO/DONE fi'# 1, H P wir /A ADCON2 757
PRI PFER AR I]

24 GO/DONE {7 & 1 i, {5 1HRAE, iR, ArE
THTHIRAE B £ % N iE F GO/DONE & 1 2 A&t T
DAEIRAERT ], 24 ACQT2:ACQTO {7 (ADCON2<5:3>)
TREFAEEALRA (000) , BRESEA B ASHLAL AT g fi R
RIS R) I, ol T e P A R 75 SR AR I )
WAL, T ACQT 78 1 A/D BEHuE T 4R
LEIN ] . 24 GO/DONE £ & 1 I, A/D K4k S0 i
AT KA, REEFFSIA I IR Ak B R AL TR], SR )5
H BT IR, T RG] Ok gafs, RILEE R
TEF GO/DONE {78 1 Z T 7 AMNERF— AN KRR
8

PRSI T, SR, GO/DONE £/ ¥4k
%, ADIF Fr&EM 8 E 1 96 H AID JTIR T O Tk
PEEE BT REE . WARAER R S S gnfe, Aok
ANEAGAEAT G 7R B S I (AT I &5 o, 6 6 Ar] I O

o

18.3 &5 AID HEHun 4

AL AID B3 e SCh TAD. BESE—IK 10 fif
A/D BT 11 4> TAD. AT AR 3% A/D B3 i s
Po TAD WJHLLR 7 Fhik$:

« 2 ToSC

« 4 Tosc

« 8 Tosc

« 16 TosC

- 32 Tosc

¢ 64 Tosc

o HEE RC HRE 4%

AT SZELIERAE A/D B, A/D BRI BP (TAD) 2440
TR/, HEUIK TN TAD CKRZ1H 2 us, 8k
MEZAERES WS4 130) .

£ 18-1 BR T BAEANER LR FAREFRA
A/D IR E I3 3 H TAD.

% 18-1: AR C/ESZE T K TAD
AD FH4098 (TAD) BRIz

THERA ADCS2:ADCS0 PIC18F6X10/8X10 PIC18LF6X10/8X104)
2 Tosc 000 1.25 MHz 666 kHz

4 Tosc 100 2.50 MHz 1.33 MHz

8 Tosc 001 5.00 MHz 2.66 MHz

16 Tosc 101 10.0 MHz 5.33 MHz

32 Tosc 010 20.0 MHz 10.65 MHz

64 Tosc 110 40.0 MHz 21.33 MHz
Rc® x11 1.00 MHz(" 1.00 MHz?

¥ 1: RCHEIMA TAD INEY 4 ps.
2: RC A TAD ISHE) K 6 ps.

3 S LAEMRE T 1 MHZ I, R R A E RIS R BEAT, 77 ) A/D B3R 15 mT e HE VS e

VF 3 Bl
4: PUGH TACDFERS A (PICT18LFXXXX) »

© 2005 Microchip Technology Inc.
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18.4 TELIREEHEM T KMk

AEUFEE B, A SRR RN A/D S i Sh v ik
B B i iR R g o

1575 B R b T O RE A A S i 3E 4T A/D Wi,
ADCON2 1] ACQT2:ACQTO F1 ADCS2:ADCSO0 fi7 5t
TN AR 125 T A IS b AT BT . AR NGRS
PR Y JE, BEETLATELG A/D SRAEBHHe . SRAE TR i i
TFUA LA, At I3 2k 285 4 AR ) 1 e b 050 T 0] 6 o 5
o DR TFFGG, AE R By Rt mT DU 2 T AR Y
(R D AE T B R

AR DFEE PR N IR SR N T 1 MHz, N %%
& A/D B RC I 4h

FERRIARR R AT 77 B3 3% A/D R 1) FRe IR b o Qi
¥ ACQT2:ACQTO ¥ & H 000 I /55 A/D 4, i
BIEIR AR A I LA S AT SLEEPTE 4 3 AR
#. OSCCON #4741 IDLEN F1 SCS fir s e
HWTT U7 B &

18.5 FREMRING 5|

ADCON1, TRISA #1 TRISF 24783 0] F Tl & A/D
ity 15 35 75 S8ty 11 5 | R0 R s sblian N, DA 2004 A 3
f TRIS AL E 1 (BN « WK TRIS A% () ,
WiZ 5 | B H B0 H~FE - (VoH 85 Vo)
A/D ¥4 5 CHS3:CHSO £i7./% TRIS A7 FPRASTE K -
W1 SR O AR, BT R
HIERISIEN 0 (KRBT o BLEN
PR NP e e N IR o h
T EF 5 P
2: S SCNECT NG| L B H TR R
S 3BT N G2 R AR H AR Y B
F

DS39629B_CN % 238 1L

1

i

© 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

18.6 A/D i

K 18-4 o~ T4E GO f & 1 H ACQT2:ACQTO {v/ i
T J5 AID I ge it TR . AT R — &84T
Ja U, USSR AR S T Uy 2 i e NARHRAR 5
Kl 18-5 B8 T7E GO fiE 1, ACQT2:ACQTO {7 i%
B HN010, HAEFEWTTUA 2 ATk 4 TAD RAERT 7] 5 A/D
B i) TARIRAS

LY B K GO/DONE Aris 2245 k24w A/D %%
oo RN ARSE R A/D 45 S5 5 AID 45 12545
PXF, XEKE ADRESH:ADRESL 73 77 #e W T4 {4
E—U g5 8 (Rl E—% 5 X\ ADRESH:ADRESL
AALARHIED .

& 18-4:

E AID FEMEEAFIEBUR, A5 2 4 TAD A e
W F YRS, N8, LS TR
HEATRIE.

: AN AEJE B) A/D
GO/DONE 7% 1.

BB i & o

18.7 JHH

TR R T o0t AL A B S I AT IR AL o AR UCRAT:
TR 2R RS o X R B O LAY 2
JBORES DU BRI SR B ) A PRSI L, T ANEAR
Fa LRI B AT 78 T80

A/D ¥#: Tap A} (ACQT<2:0> =000, TAca=0)

TpY - TADI TAD1 TAD2 ITAD3 . TAD4 ITAD5 :TADG ITAD7 :TAD8 ITAD9 ITAD1O=TAD11 TAD1

eI tin
PRAE b 2 A A T T GEH 8 100 ns)

¥ GO i H 1

T b9 b8 b7 b6 b5

b4 b3 b2 b1 b0 T

Gl

4 N\ ADRESH:ADRESL, %% GO 17,
ADIF £78 1, DR A AR i A\ 3 1442 o

& 18-5:

A/D #¥: Tap 3] (ACQT<2:0> =010, TAcQ = 4 TAD)

d— Tacar JE

TAD J&H]

5

1.2 3 4|1 2 3 4

b9 b8 b7

A
-— A3 —»T
AR T HEAIT U
CHRPF ST IF)
¥ GO 7 1
PR Rk R
AL T AR

b6

6=718=9=10=11 TAD'II
b5 b4 b3 b2 b1 bOT

i GEl

}

%2 X\ ADRESH:ADRESL, i#%% GO fi,
ADIF 7 B 1, PREE LA RITLAL i A\ T TE T 42

© 2005 Microchip Technology Inc.
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18.8 CCP2 fili ik 2efti/8 H

CCP2 fbif) “Hpikdiifilk 55" "TLLG 8 AD #4f.
XL CCP2M3:CCP2MO £ (CCP2CON<3:0>) #
W4 1011, HiFAE AD Ktk (ADON{E 1) . KAfh
KFELERT, GO/DONE fi#iE 1, fash AD KAERE It
¥ Timer1 (3% Timer3) s & A4 0. EAL Timert
(5 Timer3) nf AEEE A/D R4S, 5k R BT

THMFRS 4 ADRESH/ADRESL B3I E) o 1F
R AE S 4 GO/DONE f7F 1 (Rzhik#)
ZOHT, 2 B T RO i N S T R /N SRS
lB), BRIEPEAIE TacQ IHE].

WMHFAHRE A/D fik: (ADON 3%, M| “4pikdiff
fl &A% 5 K A/D BB ZNE, {HE {2k Timert (5%
Timer3) 28 E 7.

% 18-2: 5 AID B1EH XK TS

LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %g‘%
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR1 — ADIF RC1IF TX1IF SSPIF | CCP1IF | TMR2IF | TMR1IF 61
PIE1 — ADIE RC1IE TX1IE SSPIE | CCP1IE | TMR2IE | TMR1IE 61
IPR1 — ADIP RC1IP TX1IP SSPIP | CCP1IP | TMR2IP | TMR1IP 61
PIR2 OSCFIF CMIF — — BCLIF | HLVDIF | TMR3IF | CCP2IF 61
PIE2 OSCFIE | CMIE — — BCLIE | HLVDIE | TMR3IE | CCP2IE 61
IPR2 OSCFIP | CMIP — — BCLIP | HLVDIP | TMR3IP | CCP2IP 61
ADRESH | A/D 45 L2 47 s (i 11 61
ADRESL | A/D 45 L% 47 88 (1155211 61
ADCONO — — CHS3 CHS2 CHS1 CHSO |GO/DONE| ADON 61
ADCON1 — — VCFG1 | VCFGO | PCFG3 | PCFG2 | PCFG1 | PCFGO 61
ADCON2 | ADFM — ACQT2 | ACQT1 | ACQTO | ADCS2 | ADCS1 | ADCSO 61
PORTA RA7( RA6(") RA5 RA4 RA3 RA2 RA1 RAO 62
TRISA TRISA7( | TRISA6M) | PORTA 4 77 1) 25 47 52 62
PORTF |3 PORTF 51, 5 LATF Biffad 62
TRISF PORTF ¥ 7 I 5 17 2% 62
LATF PORTF #ir tH B4 A7 2% 62
B — = KM, 1824 0. AD BEHAEH B T,
FE A TTLUNSE DT B R O A O I 2 | TG A i 1 5

DS39629B_CN % 240 1L
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19.0 ELELBSARIR

Bl UL SR P B s, AT DL 2 007 5O
ARG E . % LA A AT ELZ 5 RF3 2] RF6 5
IR BN, WA DOY  EZEHE (ALE 20.0
T “HESSEHREEERY) . Hrmil QEW e
B0 T A5 FP Rt m] T 7 ] R A e R

FF2 191 CMCON: sl 75

R-0 R-0 R/W-0

R/W-0

CMCON 4728 (/728 19-1) FTHCE LhRe 2 i b
NFH . B’ 19-1 BoR T &R LB S L & .

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

C20UT | C10UT | caINnv [ ClINY

CIS CM2 CM1 CMO

bit 7

bit 7 C20UT: [h#g#s 2 bz
24 C2INV =0 i

1 = C2VIN+>C2VIN-

0 = C2VIN+ < C2 VIN-
24 C2INV =1

1 C2 VIN+ < C2 VIN-

0 C2 VIN+ > C2 VIN-

C10UT: [hHas 1 hfr
24 C1INV =0
C1 VIN+ > C1 VIN-
C1 VIN+ < C1 VIN-
1INV =1
C1 VIN+ < C1 VIN-
C1 VIN+ > C1 VIN-

C2INV: bi2s 2 %y BHEE A7

1 = C2 il

0 = C2 Hth REWE:

C1INV: EbH2% 1 Sy B EE 47

1 = C1 5B

0 = C1 i REE:

CIS: LB NIEBEATL

>4 CM2:CMO = 110 K.

1 = C1VIN- %35 RF5/AN10
C2 VIN- %431 RF3/ANS

0 = C1 VIN-#E$:3] RF6/AN11
C2 VIN- ##:3 RF4/AN9

CM2:CMO: Hrig g A

bit 6

N

OHJ_ o -
n i n

bit 5

bit 4

bit 3

bit 2-0

bit 0

K 19-1 25t T AL AR 1) LRSS LU R AT N, CM2:CMO A7 (1 1

B :
R = AJEEA
-n = S AN AO{E

U = RHI,

0=i%

A0

X = A

b}

B

© 2005 Microchip Technology Inc.
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19.1  HEKAECE

B 19-1 45 T HEe ARt 8 At TYER . CMCON %47
ZHH CM2:CMO {7 H Tz, TRISF 2 frae il

B 5 B 7 17 o U R SR AL AR

A 19-1:

A58 110 TAEER

HI AR E OB AR SE IR (% 26.0 F5 “RASM
Y87 PR LB A R T RE 2 AE B SE IR Y TR TE

xﬁl o

ba AR LE AR A T A A 0 ) N 2 A B A8
W, DA AR

9 T

g S (POR S {E)

CM2:CM0 = 000

RFG6/AN11/ A VIN-
SEG24

4 i& E Sl
CM2:CM0 = 111

RF6/AN11/ D VIN-
SEG24 -

RF5/AN10/ A Vit | C1 Kk 0) RF5/AN10/ D v+ | Cf % ik 0)
CVREF/SEG23 CVREF/SEG23
RF4/AN9/ A . RF4/AN9/ D .
e . SEG22  —— - .
RF3/AN8/ A v+ |, C2 % Gl 0O RF3/AN8/ D lvin+ |, C2 K (k0
SEG21  — |t seG21  — ¢t 1t
FEANIOSL B L g B ST L R
CM2:CMO = 010 CM2:CMO = 011
RF6/ANT1/ A vin- RFG/ANTI/ A vin-
SEG24 ——— 1~ SEG24 ——— 1~
RFS/AN10/_ A Vvin+ | C1 c1ouT RFS/AN10/ A Vin+ | C1 >~ C1OUT
CVREF/SEG23 CVREF/SEG23
RF2/AN7/C10UT*/SEG20
RF4/AN9/ -
SEG22 AV REAANY Aoy
RF3/ANS/ A vim+ |, C2 c20UT SEG22 = A VN |7
SEG21 — |t RF3/AN8/  p vint | C2 >#— C20UT
SEG21 —~— i+
RF1/AN6/C20UT*/SEG19
FAANEBALS R RS FANERA AL S S0 Bimm L
CM2:CMO = 100 CM2:CMO = 101
RF6/AN11/ A - RF6/AN11/ A -
SEG4 VIN- | D R VIN- [
RF5/AN10/ _A VIN+ i C1 C10UT RF5/AN10/ A VIN+ " C1 — C10UT
CVREF/SEG23 CVREF/SEG23
RF2/AN7/C10UT*/SEG20
RF4/AN9/
SEG22 ~ A RF4/AN9/ A
REI/ANS/ p | vine |, C2 c20UT SEG22 Vin- |
SEG21 RF3/ANS/ D Vine| €2 >—9— C20UT
SEG21 —
RF1/AN6/C20UT*/SEG19
— AN RS PR BN B B A DY B
CM2:CMO = 001 CM2:CMO = 110
RF6/AN11/ . REG/ANT1/_A_
SEG4 Y | SEG24 ° cls=0 VN
RF5/AN10/_A vint |, C1 c1ouTt RF5/AN10/_A_, ~ CIS=1
CVREF/SEG23 * CVREFISEG23 Vin+ c1ouT
RF2/AN7/C10UT*/SEG20 RF4/ANY/ A
SEG22 —° (is=0 | vin
RF3/ANS/ A
REA/ANY/ D v St Lo oSt c20UT
SEG22  — - o
RE3/ANS/ D | vine | C2 % (4 0) | v
SEG21 T ok B VREF itk
A = BERIGI, R2 D = 574N CIS (CMCON<3>) = H i NIk

%
* ¥ TRISF<2: 1> uﬁ 1

0
/\
z—;

Tt | R i N | T A T A o LA e
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19.2 WA T/ERE

K 19-2 Won T A LRAGES, DL A HL P A5
FHIHZ LR, W VING EABE BEE /N
T VIN- OB AL, IS4 LA R i B (e
o B A S VIN+ BB R T VIN- R TR
Bl LeBas i i ey o 181 19-2 L i
(1T BH 5 15 7 28 7 R i A\ Al A2 R0 W) 7 ) 3 o 1 i AN
il e X e

19.3 WEHBSEHE

MRIEA R LB s TAERE, ATk $ A8 Al A B sl 3 i 2
U o K VIN- BB S M VING B S b,
FFAHR L A L AR I B o s (1B 19-2)

&l 19-2: B HESS
VINY |+
i th
VIN- |-

19.3.1 SNBSS H G S

MFRSNESH R ER, R LA A L
WHEAFHR NS HFEREAAREGS LI, R
M, IPRAS I B T RE R R AN %W . 556G
SR ZFE Vss A1 VDD Zfal, I B AJ it n 2 Ak
PEHAT— 51 L.

19.3.2 AHSHHEE S

Eb A A ARt ] DL A FH PN S5 i TR AL 7 AR Y 5
HHK, (A5 20.0 35 “HESRS L ERIFRL” it
AL T G

N AW B HREH NS & AR
(CM2:CMO0 = 110) HAuH NS H K, 7Ei%H
AT, WIS BRI 2 A LR BT VING 5]
k.

19.4  LLERES P i N Ay )

M IS TR i i AR RE N (195 2 ri s s A\ 5 B 4
A K B AN R R RN TR AR N S
Rk AT O3 AEAE P ELAES (it N 6 2005 RS S A S
SR I RIE N o A0, N P PO AL 1 4 i b
) (L3 26.0 5 “HASHE”) .

19.5 HE#sHH

JHik CMCON 25 /7 a5 il S LU 2R 0 » 1% a7 A7 s e
SRR, LR 2% i Bt ml DU 4 321 1/0 51 RF2
MRF1, 4ffifaen, RF2 51 RF1 51 H B Bk
BRI R A, I BT 1G5 5 L s
WHESRESH . A LB T AT E X Bk
NS5 SR R 2 HE B N A L P R I TR) A 9
Bl 19-3 Jy Ebig 4% i IR BRAE I
EZMT, TRISF 3ER RF2 F1 RF 51 H A
e | 25 14T .
B C2INV F1 C1INV {7 (CMCON<5:4>) 7] LAk Az H,
AR H R AR
W1 S DA, BT R E L A )
SIMEELA 0. BB BTG
FI 40 e 2 e e R R S AN Y, XA AN
FEL ST 33RA T A . AR 2 e
2: S SCNECT NG | L B HL T8 R R
2 A N S P2 ) FEL I Y AR e S 1
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& 19-3: i as i i R EAE A
K
EREI .} D S RE2 o
5 RF1 514
D Q B
CxINV il

iiCMCON——{::>o

e D an D
CMIF i

B

KA

EN CL
T K A At
ERSE

19.6 L as i

FEAT— A LA B A A — B A T AR, e izt
AR Wb SALE 1. e bR R R AT
BAb, HEHKAREFHEAAAREELE O
CMCON<7:6> izl #5) . CMIF £z (PIR2<6>) /&
LA s b Wrbp s 7, Hob GBS EE M. BT
315 CMCONZF A7 2% 5 N1, T LAt AT AR o o = 2
WA CMIE i (PIE2<6>) Hil PEIE fiz. (INTCON<6>)
B1LMEREF W JL4h, 50K GIEAL (INTCON<7>)
B RISy p T — 0 %, BRI
SAErE LN CMIF S22 1, EHIP e s2E .

vE: MPAT RN (FE Q2 JERITFUGR) ,
J. CMCON % f7#% (C10UT ¢ C20UT)
W18 KA T 24k, #A CMIF (PIR %1%

#%) bR AL AT REAN SR 1,

FRPHRT AR 5 2L o A 55 T P P B i e B

a) X CMCON AT S 5 A JA Ky S5 S A UL
RIS

b) HsrhiibRi AL CMIF 5%

G P AN UL L 2 AT HCKE CMIF B 1. 33

CMCON % {7t 4 5 L HP AL IR, IR fevF

CMIF i firiis % o

19.7  ZERIREGUT I HEBas 8k 1E

LR A AL T B AT R T A A TR LU, TR %
R LA IE v A LA 2 i i Can SRR « 24
TEREHINTHY, P W2 4E 8 MR A . 2 L
b H I S AR L RS RO R T A R E T s A I
Wo FANELES TR ARSI RSN R, IEW R
PIE TR . 35 TR S N B ZhREJ > B B,
e HE N AR OBE X AT S M OHL o g% BE R
(CM2:CMO = 111) o 248344 MR i A5 X e 82
CMCON 75 {735 10 N A2 520

19.8 E KM

PR A7 CMCON 2 A7 B HE N ALIRES, it LL
BB N L A B A B (CM2:CMO = 000) » iX
AR FT A PO NI A AR N o« AL 5 | A 2 DA 40 Sy
NIRA, SRR S RN fEEAT N, R as i
[z
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19.9 HRIMNEEERFEM

Bl 19-4 2 ARILKIBHU A RS dr T RIS A
B omAE, HERUUS IS Vop il Vss ]
A S T i AR AR, K LS BRI #E Vs AT VDD 2
) — FL N L HZ Y 0.6V, L —A> A At

By 4a S IR (TR W N TR b PN A s VAN PR R )
BORBRPUHERAEN 10 KQ.o AT IR BB 5 I
HMRTCAE CUTRA S D BARAE IR AR

N

&l 19-4: EE R 2R B T e\ S B R B
VDD
VT 0.6V RIC
. A > LU
I A
ILEAKAGE
g?ET VT = 0.6V 500 NA
- L s
B CPIN = N2
VT = R E
ILEAKAGE = AN s 705 | L™ 2R it LR
RC = FEA A
Rs = {5 S YRBEST
VA = Bl FL
*19-1: 5 BB ERAT K K &5 472
) . ) . . . . . RHAE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | 2fL
R TR
CMCON C20UT | C10OUT | C2INV | CI1INV cis CM2 CM1 CMO 61
CVRCON | CVREN | CVROE | CVRR | CVRSS | CVR3 CVR2 CVR1 CVRO 61
INTCON GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 59
PIR2 OSCFIF CMIF — — BCLIF | HLVDIF | TMR3IF | CCP2IF 61
PIE2 OSCFIE CMIE — — BCLIE | HLVDIE | TMR3IE | CCP2IE 61
IPR2 OSCFIP CMIP — — BCLIP | HLVDIP | TMR3IP | CCP2IP 61
PORTF % PORTF 5/, 5 LATF #ifi%% 62
LATF LATF ¥4 2 170 62
TRISF PORTF %#i J7 1] %5 47 2% 62
B — = KM, B 0. BB S AEANAE FH B 0T,

© 2005 Microchip Technology Inc.

b}

B

DS39629B_CN %% 245 5t



PIC18F6390/6490/8390/8490

v
Y.
:

DS39629B CN % 246 1t ?‘Bﬁ% © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

20.0 WRBSHLHEFER

LA 225 L I IR S 16 B R T HLBEL R 2%, ]
REZASH R AR P BT T2 H 12 B
P SRS E L, H e T &

K 20-1 Won T ULREB K BERE I . B TR R LR 20 B
AP PRE I A ) CVREF {8, Jf HliZ M 2% ik H AT T e
i, W LMEAME S5 iR oL T 154 DhAG. defF
(¥ VDD/VsS BiAMH S L IS # T4 BB R 1 225 W

201 FoE B R YRR

SR Y@L CVRCON R fFd (A7 4F
e 2010 RAEMI o PUEL AR 25 i He iR S A Pyl v
FEL A g P s, RV RIS ELAT 16 AR 1 LS fEL
CVRR i (CVRCON<5>) L+t i i Ve X P

Py R E XTI R R AFP AR (L
—FE B AT R A HE R, =P K VREF
(CVR3:CVRO) frkyuss. R g sH ik
AN AR

IR CVRR =1:

CVREF = ((CVR3:CVR0)/24) x CVRSRC

CVREF = (CVDD x 1/4) + (((CVR3:CVR0)/32) x
CVRSRC)

22 H R JFRLER FL Y R TR AT AR B VoD F Vss, taf LA
>k H 5 RA2 F1 RA3 ZH 1944 VREF+ fil VREF-. HiJE
Jith CVRSS fif (CVRCON<4>) .

£ 5T 8 CVREF i (LN 2005 8 L e 48 25 % L IR B
) (HLSE 26.0 35 “HSHTE” PHIE 26-3) .

FA2S 201 CVRCON: WHIHESHE B EFEEGITHFRE
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CVREN |[CVROEM| CVRR | CVRSs | CVR3 | CVR2 | CVR1 | CVRO
bit 7 bit O
bit 7 CVREN: LE#S 2% R IEE AR,
1 = CVREF Hii%
0 = CVREF HLEWTHL
bit 6 CVROE: L4 VReF it Afiagfy (1)
1 = CVREF 1 K- A RF5/AN10/CVREF/SEG23 5| i
0 = CVREF H1Ji: 5 RF5/AN10/CVREF/SEG23 5| JItkr T
bit 5 CVRR: %% VREF yu kAL
1 =0.00 CVRSRC # 0.75 CVRSRC, K}y CVRSRC/24
0 =0.25 CVRsSRC #] 0.75 CVRSRC, Kk CVRSRC/32
bit 4 CVRSS: [li#% VREF JFIESAL
1 = RIS LY, CVRSRC = (VREF+) — (VREF-)
0 = ks % HIEJH, CVRSRC = VDD — VSS
bit 3-0 CVR3:CVRO: Lt %% VREF ik Ff7 (0 < (CVR3:CVR0O) < 15)

% CVRR =1 If:

CVREF = ((CVR3:CVR0)/24)+(CVRSRC)

% CVRR =0 Iif:

CVREF = (CVRSRC/4) + ((CVR3:CVR0)/32) «(CVRSRC)

1 UEREAHIE R, CVROE MMM+ TRISF<5> i, 2AZuidil K TRISF<5>

1, 48 RF5 FLE AN

B
R =wHifs W =TE{L
-n = EHREANTE 1 =81 0 =%

U = KM, 5240

X = KAl
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& 20-1: 22 o IR YR R A ]

VREF+}—0 CVRSS =1
~

VbD }—o L]

CVRSS =0
CVRE

©
)

Py

CVR3:CVRO

L

16 W <

——p» CVREF

16 1% 1 ZREITR

A 0 X
AAAMAARAT - = =AM A —AM

O A0 XD

CVRR i

VREF- CVRSS =1
I

ICVRSS =0

L
%

20.2 ZEBERKEIRE

TR BB, F R A SO 5% v G
T 1T BT o, B ) T 5 ) 1
(| 20-1) fif CVREF (AR AEIK 5| 5% LR L TR
S B P TR, [0k CVREF i Bl
BHWEIIB AT, 2% b AT 5 0
% 260 “ETH” .

20.3 RHREAE] HERAE

D SR DR v T B T 400 I 45 K 25 1 AR B A5 2 e
M, CVRCON Zifrasf N ARG A5 T BEAGAAR
MRS B LRI G W DR AT 2% HL s B

204 BEAEIREE

AT, CVREN fif  (CVRCONS<7>) i &M
M2k 15 2% R, R AT Ik CVROE A
(CVRCON<6>) %, i kS RA2 5| IkiF;
[ N385 CVRR 7 (CVRCON<5>) 1 ik i F s
Y. CVR (EIEFA R,

20.5 EEEEEM

2 BRI TAE M T LR A s e, dn it
TRISF<5> fi7fl CVROE F##i'E 1, MASHHIER
AEZR I S RES 5 IARIE, SEIan 3% [ E H I
MNE5, Ba Ky Fe. g CVRSS I, ¥ RF5
FHAE S50 5 | AR 48 0 FRL i T €

RF5 3|HAT 4k H3:H/E DIA i, (HEHIRS R G
M. B4 ok aE Sy, VREF i1 A2 A1 8222 ph
wo B 20-2 B8P T I — PR

DS39629B_CN & 248 i |
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& 20-2: S WERHEZE MR
PIC18FXXXX
CVREF
(1)
i - . 3
sz | RFS & —— CVREF ittt
S B BT l D/—
= 1: R EIRRT 2% R 7. CVRCON<3:0> fl CVRCON<5>,
% 20-1: HHERHRSEBEFEHERK TS
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
B AT
CVRCON CVREN | CVROE CVRR | CVRSS CVR3 CVR2 CVR1 CVRO 61
CMCON C20UT C10UT C2INV C1INV CIs CMm2 CcM1 CMO 61
TRISF PORTF $ii 77 i) 75 172 62
B LW A 27 Ha R AR 9] 52 7T
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21.0 & /{RERN (HLVD)

PIC18F6390/6490/8390/8490 R it A — > i / KA
WELH (HLVD) o Bt Al gmieif i, R
VR 8 a1 0 PR R R AR 0N MAZZ 5 ) P 2R A 77

fe AR R 5 A7 (3 Ards 21-1) #2H] HLVD £t

Defy TAE. APl B 5% 3 A7 S i i i <ok

) o SR S PR LS 42 SR A AT T ARDRE Tz A i 2
TE, mats PR SALE 1. WEORAERE T, R
JrRe Bt 2 P IR ) R AR PIAT S R i 1 o BT

FE 211

bit 7

bit 6
bit 5

bit 4

bit 3-0

HLVDCON: & /KRR & 728
R/W-0

R/W-0 u-0 R-0

R/W-0

R/W-1

P17, NI S B B IR R M R 1K o
KB 21-1 454 7 HLVD BEHe it Jm B HE ]

R/W-0 R/W-1

[VDRVMAG |  —

| IRvST | HLVDEN | HLvDL3™M [ HLvDL2™ | HLvDL1™ [ HLvDLO™)

bit 7

VDIRMAG: & K/NJ7 i FAT

1 = Yl RS T pkAs A (HLVDL3:HLVDLO) I, ffk/E,
0 = YR T EyE #BkA S (HLVDL3:HLVDLO) LA RN, FfEkA,

IRVST: W52 IR E bl fr

1 = o A I AR AEACT I 25 A2 B R YRR, 7 2 s
0 = 3o AL AT I AR AEAS I 2 i 2 K R S YU LN, AR IlTds s, JFH HLVD A Al

flife
HLVDEN: = /i JEAS U5 A58 G
1 =g HLVD
0 =%k HLVD
HLVDL3:HLVDLO: il pi s (1

1111 =
1110 = 4.41V-4.87V
1101 =4.11V-4.55V

1100 =3.92V-4.34V
1011 =3.72V-4.12V
1010 =3.53V-3.91V

1001 =3.43V-3.79V
1000 = 3.24V-3.58V
0111 =2.95V-3.26V

0110 =2.75V-3.03V
0101 =2.64V-2.92V
0100 =2.43V-2.69V

fEFIAMERE A G A K T HLVDIN 514D

bit 0

0011 = 2.35V-2.59V
0010 =2.16V-2.38V
0001 =1.96V-2.16V
0000 = f3f
w1 PEECE ST RS S CAE R HLVDL3:HLVDLO A0 AR &k it

B

R = WTkfi W = U = KA, 80

-n = FHEAIE 1 =%1 0 =% X = AAHl
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MK HLVDEN f7 & 1 i R iz At . &8 A HLVD 4
e, R A RERRE oK. IRVST A2 —
AN, FSRFWHEBEGRE. (Y Bie B
IRVST (i E 15, 1A REF=4 i,

VDIRMAG 745 AR A TARIRAS . 24 VDIRMAG i
T, BRI VDD B e A2 15 VR BTG ff 5 1
PLNo HiZALE 10, BN Vob B2 E T35
Bl b,

211 TAHEEREHE

HfERE T HLVD BB s, BRG] A ™ A 1 225 1
B AR B o R BB A FL s g R e P A PG
Ferr e L3 He 2 R (KRR HT RARERAS H B AR R
“HAR R s R AGT I 3 e s AR s AR P

& 21-1:

HLVD #RHEE  GiEFMEIA)

BB T ZA R P . 2 R S T AR A R
BF,  EE BEL R 20 ) 434 o T i HE AR5 T Hh 5 % W TR AR B
FEAMI NS R, AR5 AR DK HLVDIF {7 %
1P — AN S 5 .

] FH AR 4 5 AR A R R 16 M P AT A — A
WBiE%t HLVDL3:HLVDLO 47 (HLVDCON<3:0>) 4T
Y FEn] DL R AR 5.

HLVD B e 120 FH 7 38 2 A1 3508 o 3050 1] 5S4 (46 B 4% W
o 24 HLVDL3:HLVDLO fr#e'e o “1111” I, Al
et B, EIIRA TR, LR E A 54 T
HLVDIN & Bt P ar DR s e & ey /AR ARl
FRIT, 2 T PAAE A 2 AR VS B P AT ] R s B
*.

AN AR
Bk R
VDD

2

D]

HLVDIN HLVDIN

BOREN

|

|

|

| §
|

|

| . .
| . .
|

|

|

|

|

|

|

: §
:HUMEN——{

| 1
|

|

|

|

16 % 1 BETFFR

HLVDL3:HLVDLO|  HLVDCON
l HFIE
HLVDEN VDIRMAG

:D HLVDIF # 1
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21.2  #E HLVD HLVD BB EH — B TAE, T4 5 ik T Rk
s e o TERRARHNTRE, HR B eI, I
HRE HLVD B, i AL, A LA HLVD Ha 6, ZERYIISE L I 5 1A% 1 HLVD Bitk.
1.l % HLVDEN £ (HLVDCON<4>) 4 |[-i%
bk, 21.4 HLVD B3jhfH
2 LA HVDLSHLVDLO, AR HLVD U 2 50 HD420 B T HLVD B 210
‘ e, %5 A AT UL P s, TS K
3. VDIRMAG 2 WM (VDIRMAG = v on e v
L) SUfUE (VDIRMAG=0). B LRGPP, W6 P B 7 3By
4. BRDK HLVDEN {7 1, fffig HLVD Btk [VRSE T AL R A RS T SEH R MG R 396 R 4. HLVD
5. % HLVD thibikiEsr (PIR2<2>), %471 JABNI ) TRVST L5 G HI i RE oo . & i A O
B By 1. ZH 36 (% 26-10) Hi.
6. WCRHZT, 5 HLVDIE fiI GIE fi (PIE<2> FLE) TIRVST 45U H.22% MR 3 5182 J A & (i i
A INTCON<7>) ‘# 1 f{fig HLVD *filfi. % HLVD HifbRake  HFIX AN G, 78 O A 1A 5 39 )
IRVST il 1 A2 R A1 B H B S B T RE A SRS . SLARE R 5 I

K 21-2 8K 21-3,
21.3 HLRLIEEE
fE TR A A T HLVD HLR BRI RS2, R4
FERPAS L. ARSI S #D022B 445 H T 1%
RBEEL I (1) FL 7R A R
Bl 21-2: & ERM TAERF (VDIRMAG =0)
AL

HLVDIF fJ fe A HE 1

o Y — N\ o

HLVDIF I

{ffifit HLVD [

|
IRVST ~— TIVRST —

FH#CI5 % HLVDIF
5% R ERE "

VDD
——————————‘\—————————————ﬁ ————————————— VLVD

HLVDIF

!
{# & HLVD | |
|

IRVST '« TIVRST —]

WIS % ik B E J

FII% HLVDIF

¥ AE % HLVDIF,
1T HLVD A58 477E, HLVDIF {RF7E 1

lilg
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& 21-3: B ERN TR (VDIRMAG = 1)
B’ 1.

HLVDIF A e 57 B 1

"""ﬂ “““““ ﬂ “““““““ VLo
VDD ,

HLVDIF |

fiE i€ HLVD |

IRVST '« TIVRST —»]
A4S % HLVDIF
WS % TR O E
BE 2:
————————————————————————————————————— VLvD
VDD / \
HLVDIF s
1§ HLVD | I
| I
'« TIVRST ]
IRVST L .
WS % R O e J
A% HLVDIF
FH#AFEZ HLVDIF,
T HLVD £33 4775, HLVDIF fR4FE 1
21.5 MNH K 21-4: S R s or il v

WL NAY, SR TS TEATTRMEN, R%
5 Sl LA ERZ . i, el M AE HLVD
HusRA I 2 7573432 USB, 31X HLAELE S84 (10 4 v vy A T
HAHPATRLHIE. FERT USB, Kz 3.3V 3
5V s (USB LRIHE) 5 dnmiriER:, HiiiE
UFAH o BEIhRETT A4S &2 — S BAM ) JeERLE 15 5
NS &

ST, ] 21-4 45 T M DL
12k, SPFHLR 2B RN F o 428 P H R IS 5]
FE VA I, HLVD @4 BB SRR TA P BT, %
- ST O I T 26 TR AT I R il 2
P PSR AR TG Gt (O] Te) 2 BT,
FCHBAES”, JF2ehdi. Fik, HLVD KAt
NI FEr S TA R TB (NI ) R A wE TA T8
AR

BE

Pl . VA = HLVD B8 55
VB = #E I AT R A i s

lilg
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21.6  ARHEHANR HERAE
WRBALRERT, HLVD HEERAEARIR I AP k22 T4,

21.7  BAHIRN
AL O7 S BT 25 A7 BRHE N ST BRI 2 3%

R R G Tk &, HLVDIF i a1 JF AL HLVD #ite
5 P A RIER  f BR R C 2 (E E T 4
W, TR ke 21 o i 1) e stk A Ak AT
x 211 5 RN 5758
. . . . . . . . SR
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
By FTER
HLVDCON | VDIRMAG — IRVST HLVDEN | HLVDL3 | HLVDL2 | HLVDL1 | HLVDLO 60
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 59
PIR2 OSCFIF CMIF — — BCLIF HLVDIF | TMRS3IF | CCP2IF 61
PIE2 OSCFIE CMIE — — BCLIE HLVDIE | TMR3IE | CCP2IE 61
IPR2 OSCFIP CMIP — — BCLIP HLVDIP | TMRS3IP | CCP2IP 61
B — = kM, #E0. HLVD BHAM ARSI,
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22.0 #WHE~R~ (LCD) IKzhiiih

Wi @7 (Liquid Crystal Dispaly, LCD) X#EhHid ™
AT PP I IR B A B R H 1Y) LCD TR . 7 80 51 Ji%s
f:rh (PIC18F8390/8490) , HibkiR £ fitukzh 4 /It
Al 48 BLW AR s 7 64 518
(PIC18F6390/6490) , MibhigZAeukzh 4 24 JLum
32 BT . AR ] A AT LA LCD 15 43k

LCD IR H5
+ LCD TR ) H 3K 5)
o AP IETR AL 3 AN LCD I
o Zik 4 NS
- 125
- 135
- 14 57

. 21k 48 (80 5|+ /32 (64 FIEIZRIEH)
B
o WAL 128 1/3LCD WE

Bl 22-1 s BB K AL HE R o

&l 22-1: LCD IRzhiEHAE R
LCDDATA .
Hodm 2k oy X SEG<47:0>
- 1_> 24 X 8 1 1/0 311
( = 4x48)
A i
N P42 i)
LCDCON COM3:COMO
_> /.
LCDPS 7 B> 510 51
LCDSEx
\
Y
Foscl4
N EE A
T13CKI
— IEFERN
. TG A
INTRC #5152
——>
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221 LCD 778

LCDCON Zif74% (nZ5f7es 22-1 fi) P il i

OB AR, 5 B e i B 2 s o fE

LCD UKBNBLEfL 1 32 AN F A7 a8

+ LCD #4777 4% (LCDCON)

+ LCD #ifu % /74 (LCDPS)

+ 64~ LCD B ffifie?7 /72 (LCDSE5:LCDSEO)

« 24 4 LCD ¥R %1708
(LCDDATA23:LCDDATAOQ)

LCDEN (LCDCON<7>) fiffifgmids ik LCD fbk, i@
1435 % SLPEN (LCDCON<6>) {7 v ffi LCD it T4k
FEARIRAR R o
LCDPS % f£8% (N fe% 22-2 firn) HTEE LCD
BT LRI T (A TER B 28 . ST ixLe ) he
IVEdNfE Bl S 08 22.2 3 “LCD Wk R” . &

2237 “LCD fmERAL” LIS 22.8° 17 “LCD ¥7#

M=
AR 2241: LCDCON: LCD &% 778
RW-0  RW-0  R/C-0 u-0 RW-0  R/W-0 R/W-0 R/W-0
LCDEN | SLPEN [ WERR | — CS1 CSO | LMUX1 | LMUXO
bit 7 bit 0
bit7  LCDEN: LCD JKz)ffifigfi
1 = fifile LCD KZ)
0 = %11 LCD SRah L
bit6  SLPEN: KUK LCD JKa)fli el
1 = PRIRREAT 4511 LCD BX s b
0 = PRHRAEA T i fik LCD JRahisith
bit5  WERR: LCD 5 M AL
1 =4 LCDPS<WA> = 0 IS5 LCDDATAX # {74 CLAUHHAEE)
0 = J& LCD 54z
bit4  RFfL: 40
bit 3-2  CS1:CS0: Iyt HENr
00 = (Fosc/4)/8192
01 = T13CKI (Timer1)/32
1x = INTRC (31.25 kHz)/32
bit 1-0  LMUX1:LMUXO: /A St P47
WUXLMUXO | BT | irarexan | ceiotreon | M
00 # 4 (COMO) 32 48 e
01 1/2 (COM1:COMO) 64 96 1/2 84 1/3
10 1/3 (COM2:COMO) 96 144 1/2 5% 1/3
11 1/4 (COM3:COMO) 128 192 1/3
E?‘EE:
R = WA W = 547 U= RHML, 8240
C = H g EAL 1=4H1 0=i% X = R0
-n = b A SR I 8

b}

B
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I 22-2; LCDPS: LCD #fL# 75
RW-0  R/W-0 R-0 R-0 RW-0 RW-0 RW-O  RMWO
| WFT [BIASMD | LCDA | waA LP3 LP2 LP1 LPO
bit 7 bit 0

bit 7 WFT: iS4

1= BRWE (FERE—WihgsScR e

0 = ARIMIE (FEf— A SLum2S i ) SO AR
bit 6 BIASMD: i & 5 sk BT

24 LMUX1:LMUXO = 00 It

0 = HAMERN (RNEZALE 1)

24 LMUX1:LMUXO = 01 It}

1=1/2 BB

0 = 1/3 fh B

24 LMUX1:LMUXO = 10 It}

1 =1/2 i B

0 = 1/3 B

2 LMUX1:LMUXO = 11 K :

0 =13 MmEMNX (AT ZME 1)
bit 5 LCDA: LCD TAEIR&AT

1 = fiifit LCD UKBh#HiHk

0 = 2% |- LCD IKZNHiER
bit 4 WA: LCD 5 RVPIREAL

1 = fRYFE5 N\ LCDDATAX 2 {7 4%

= %% 11’5 A\ LCDDATAX 25 {7- 9%

bit3-0  LP3:LP0: LCD 44 ik 4

1111 = 1:16

1110 = 1:15

1101 = 1:14

1100 = 1:13

1011 = 1:12

1010 = 1M1

1001 = 1:10

1000 = 1:9

0111 = 1:8

0110 = 17

0101 = 16

0100 = 15

0011 = 14

0010 = 1:3

0001 = 1:2

0000 = 1:1

R = WA W= 5 fr U= kIR B0
-n = LR 1= i1 0=i% x = A

i
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LCDSE5:LCDSEO 75 47 a3 H T-1ic & o L 5| I Bh &g . 18 — BG4k LCD [AfELk, LCDDATA23:LCDDATAO
ok B A s B BU REAT, %5 IS B LCD 9K3h 5| TAL M TS S PE F S EAL, R IE A
. R 22-1%H T 6 LCDEAE e F fr- o o T A74% 22-3 BEWGE R FrE BRI AL E S T —HErEr
fi7n k) LCDSE 27 a%J5i T, LCDDATA Ziffdio ZrAras i — (383K gy e B Ay
AL A M — 414 . LCDDATA fi#i L 4E N
%221 LCDSE &7 fIAHB “SxxCy”, o “xx” FoRBry, “y” Lot .
* 22-2 WEETHRMICR, MAFA 22-4 Fiomh
s B LCDDATA 7 £74% Ui,
LCDSEO 70 e 1 PIC18F6X90 #ifFffj LCDDATA4,
LCDSE1 15:8 LCDDATAS5, LCDDATA10,
LCDSE2 23:16 LCDDATA11, LCDDATA16,
LODSES 3124 L CDDATAZS 271 B85 A & W
: fi N R
LCDSE4 39:32 TR MORAS, AT 25 472 28 11 3
LCDSE5 47:40 By
e PIC18F6X90 #% ff & f &
LCDSE5:LCDSE4 %ifrae.
AR 22-3; LCDSEx: LCD Bfffeafrae

RW-0 RW-0 RW-0 RW-0 RW-O0 RW-0 RW-O0 RMW-0
| SE(n +7) | SE(n +6) | SE(n +5) | SE(n +4) | SE( +3) | SE(n+2) | SE(M+1) | SE(n) |
bit 7 bit 0

bit 7-0 SEG(n + 7):SEG(n): Bt fefr.
-+ LCDSEO:n = 0
%+ LCDSE1:n = 8

%+ LCDSE2:n = 16
X LCDSE3:n = 24
X F LCDSE4:n = 32

Xt LCDSE5: n = 40
1= fEResI B IhRE, A5 HECT 170 Thag
0 = fERES I 1/O Thie

B
R = AJiAL W = "G U= KA, 82450
-n = S AN AR 1=%1 0=15% x = R4

lilg
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x 22-2: LCDDATA FHSBALAER S AFmd & X VKRR
A I
B
0 1 2 3
LCDDATAO LCDDATA6 LCDDATA12 LCDDATA18
0%7 S00C0:S07C0 S00C1:S07C1 S00C2:S07C2 S00C3:S07C3
LCDDATA1 LCDDATA7 LCDDATA13 LCDDATA19
8 5115 S08C0:515C0 S08C1:515C1 S08C2:515C2 S08C0:S15C3
j LCDDATA2 LCDDATA8 LCDDATA14 LCDDATA20
16 523 $16C0:523C0 S16C1:523C1 $16C2:523C2 $16C3:523C3
LCDDATA3 LCDDATA9 LCDDATA15 LCDDATA21
24 51 31 S24C0:S31C0 S24C1:S31C1 S24C2:S31C2 S24C3:S31C3
LCDDATA4(") LCDDATA10(" LCDDATA16(" LCDDATA22(1)
32 5139 $32C0:S39C0 $32C1:539C1 $32C2:539C2 $32C3:539C3
- LCDDATAS5(1) LCDDATA11(M LCDDATA17(1 LCDDATA23(1)
40 2] 47 S40C0:S47C0 S40C1:547C1 S40C2:547C2 S40C3:547C3
¥ 1. 64 5| SRS X AAR, HENHAHE LCD Sk 278y, e AR AR A7 2%
BFIES 22-4: LCDDATAx: LCD #iE #F 77 5
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
S(n + 7)Cy| S(n +6)Cy | S(n +5)Cy | S(n +4)Cy [ S(n +3)Cy | S(n +2)Cy | S(n +1)Cy| S(n)Cy |
bit 7 bit 0
bit 7-0 S(n + 7)Cy:S(n)Cy: 1§ & fisafr
%t LCDDATAQ:LCDDATA5: n = (8x), y =0
%t LCDDATA6:LCDDATA11: n = (8(x-6)), y =1
%} LCDDATA12:L CDDATA17: n = (8(x-12)), y=2
%t LCDDATA18:LCDDATA23: n = (8(x-18)), y=3
1=pmimfBs5 CREID
0=AmBE GEW
EE:
R = WA W = [ 5. U= KM, #2240
-n = EREANE 1=%H1 0 =% X = K5

i
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22.2 LCD W#EikF

LCD RaE FLAT 3 Fm] H i e il -

» (Fosc/4)/8192

« T13CKI-Clock/32

« INTRC/32

FABRAE R RGN B 8192 AT BiE T
((FosC/4)/18192). M AL %k 8 MHz I, %44l LLiR
L) 1kHz % H o %S AT gnFE . T LCD T4 43
#447. LCDPS<3:0> j& >k 5 & LCD Mili Bhidi %117
AN ERE R Timer! I35 451 32 3 #ME 5 . 24
Timer1 k% #fli 1] 32.768kHz &k I &[RRI L LY
1kHz A% . B Timerl 3% 2 MVER 4, 56
T10SCEN (T1CON<3>) fii'& 1,

=N E A 31.25kHz I B RC i35 22 32 43 At
BEYS, AL 1kHz .

AL PEASARHR AT, 55 AR =N s B T 4EFF LCD
1B4T.

ffiF] CS1:CS0 (LCDCON<3:2>) fif, AJ3Edeix L)
T E—A

22.21 LCD ¥t 73 A

H—A 16 L4 HE LCD BY B TRar s, &Isyr
PGS ATT B4 S o HAHH LP3:LPO {7 (LCDPS<3:0>)
BEE, RSN PRE TR IS R 7 B I LA

T BEEAE N 1:1 20 1:16, DL 2 R8s h & [ i .

& 22-2: LCD PR A 2%
O — AN ™M
=== =2
3383
R _
(Foscl4) 8192 -_4 T T T T
TMR1 32 kH : —— N
wE +32 — S RTRET IR st s
Wil RC %% | [ ? ﬁ\
q\ (LCDPS<3:0>) (LCDCON<1:0>)
CS1:CS0 LMUX1:LMUXO
(LCDCON<3:2>) (LCDCON<1:0>)
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22.3 LCD {m&ERA
LCD RaNE AT AL B 3 Fhv B S A
. WAME (24HE: AVss fil AVDD)

QRS A H7 1O, XN TRIS A2 % 77 1 i
RII COM K5), TRAiz5 ) TRIS B ERAE

TEM .

E: i Vi), LMUX1:LMUXO0 f7% 00.

o 12 W& (3/4HJE: AVSs. 1/2 AVDD Al AVDD) | T LR L |
< 1/3fmE (4 /~HiE: AVss, 1/3 AVDD. 2/3 AVDD * 22-3: PORTE<6:4> &t

1 AVDD)
A TS BBEI HUBL=: LCD (i . LMUX1: | PORTE<6> | PORTE<5> | PORTE<4>
AN B L S RS 1. S 2. () — — —
13 B Vss . MR 511 3 73] Voo, R
[ 22-3 45111 7 BRI LR O IE i = i; :;g CO%;E;% ggm ggi
224 LCD g%k 11 |COMS Jxz)jstt | COM2 Uk Z)) it | COM1 Uk B #t
LCD ahAie ] LIRSS &l 4 Ph & H 2. 22.5 &ﬁﬁ%

- imE (HAEH COMOo)

- 128 H (fiH COMO Fil COM1)

« 13 &M (i COMO. COM1 il COM2)

« 145 H (ffil§ COMO. COM1. COM2 #I COM3)

LMUX1:LMUXO [ & & ¥ s2 7 PORTE<6:4> [ Zhfg (I

LCDSEXx 75 7 H TR FEEEM B | I 5 I Zh BE .
51 BT B C A LCD Bk ah s sl 7 51 . 205 I
FABGI,  LCDSExX 27 s O I (K47 A2 1.

WG N ECT VO, XEREE) TRIS 747 4 J7 il o
LCDSEx 2 ff i HHEAT— bl EAL, #hfik TRIS

A

* 22-3 TIRVEAERD - P IR DA R A
vE: P =R A P e ) B AR R
/0,
K| 22-3: LCD 1w E#h ¥ F R
BESRE| 12/RE | 13 RE
VLeb 0 AVSS AVSS AVsSs
VLeb 1 — 1/2 AVDD | 1/3 AVDD
> VLCD 3 VLCD 2 _ 1/2 AVDD | 2/3 AVDD
~ Ve 2 VLeD 3 AVDD AVDD AVDD
VLCD 1 g, uu
J» Vieb 0 Lk
'LCD e 3 'LCD fME2 |LCDWE 1 VR RE T B
avoor | A E

l YV »
AVDD* 10 KW* | 10 KW* %7 112 fhi
: l AVss
l AMA, )
AVDD* 10 kW* 10 kw* 10 KW+

%7 1/3 fhi
AVSS

* EREAEA PR 22, B A S b N IR RO FEEA T AL

b}
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226 BEEH

LCDDATAX 73 fr-as P b T LG ERES . B—fr 2
LN —MER,

% 22-2 fion o LCDDATAX 24728 A — 7 A AN A 3t
Uity MBS S A A R R o

wAH T B LCD & =il v FHAEH RAM,

22.7 LCD iz
COM Al SEG #i tH i B 13 55k Jy LCD Wi

22.8 LCD B~ 4

LCD W/~ AR T F A ANEVMEE LiF AC
TN % e B KA T W45 2% R HIYE AC HLUR % B/
. EM%E LK DC HIENIZAE.

COM {5 5 H R AN A L (IR Fr, 117 SEG &%
% #fES (COM-SEG) " AEEH =, HHHRWT
WA rms T —AN . 5 rms H2 =L ANE IR £ T
1% rms {4 E R %

B > JL A N, P rms {RLIR) A4 A 501 EL O T
Ao LR N BRI BAT I i RN T
LU PR R RS LCD: A B B M. fE A BB E
o, IR AN A OSSR AR, SRTMAE B BLpiE
W, AR S A . XK, A T TRAE
4 0 Vo 1y B BRI ) 75 HEHTAN I

% 22-4. WORE I H AR
gH ES
B IS4 / (4 x 1 x (LP3:LPO + 1))
12 I8R5 /(2 x 2 x (LP3:LPO + 1))
173 B /(1 x 3 x (LP3:LPO + 1))
1/4 I 205 /(1 x 4 x (LP3:LPO + 1))
: I EMEA  (Fosc/4) /8192,

Timer1 Osc/32 B INTRC/32.

% 22-5: TR (BAL HZ)

E O EETHEL OO (LODCON<S PEN>
=1) HEARHRARZS, W DAZRAK Ah /oLy, A
J HA 2 B % & B Vpe b 0 I A AT
ATARHR .

2: X LCD s (Fosc/d) /8192 I, A
#%LCDCON<SLPEN> # & tnfi, H HHl,
ITRIRAES, LCD i & HEARIRIRAS . N
MERATIRIRIE 21T, N R AR A G

# L Voc 2 E N 0.

FOSC@32MHZ,
TIMER1@32.768KHZ H#
INTRC Jr¥% %%

LP3:LPO | #& 1/2 113 1/4
1 125 125 167 125
2 83 83 111 83
3 62 62 83 62
4 50 50 67 50
5 42 42 56 42
6 36 36 48 36
7 31 31 42 31

K 22-4 2| 22-14 [l A TSR B R TEAERR A 1/2
SH. 13 SR 1/4 5K R0 E .
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& 22-4: BB EFN I AIB ZUE

comMo

N~ Ot ™ [ =)
[(ORORORORO} ] [ONO]
L L L L L L L
NnOLLOHYW n nw

comMo

SEGO

SEG1

COMO-SEGO ~ - ~|- = |- == =~ = =f==f--f--f-f--f--f--1--

COMO-SEGH1

= A -
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& 22-5; 1284, 112 wEEFEE A BEE

COMO ' : v,

COoM1

COMO

COM1

. v,
SEGO 2

SEG1 — Vi

SEG2 —i
<
o

SEG3
SEG1
SEGO

COMO-SEGO "~ - f--f--f--f--f--f--f--t--f--t--1--t--- Vo

COMO-SEG1 “--f--f--f--f--f--f--f--f-=1--t--1--1t--- Vo
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& 22-6: 1284, 112 wEEFEE B BB HE

COoMo . V4

COM1

CcomMo

COM(1 . ' , Vy

SEGO

SEG1

!
[
]
L
n

o3
o m \
n ®»

SEG3

COMO-SEGO ~ ===~ ---==f-----f--ceofo--feooo- - Vo

COMO-SEG1 ~-----f-----f-=---f-=---f-----p----" - Vo

2 —
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& 22-7: 125K, 13 wREESHE A BEHE

COMo

CcoM1

CcomMo

Ccom1

SEGO

SEG1

SEG3
SEG2
SEG1
SEGO

COMO-SEGO ---t--ft--tft--1--t--1-

COMO-SEG1 ~--ft--ft--t--tft--1--1-

1 Mt

i
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1/3 BB B B

£ 112 5H.

& 22-8:
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D
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& 22-9: B EH. 112 wEEFEE A BEE

: \Z
. . Vo

Va
CoM1 _____1__J__1_____%_____1__[__1_____L__ 2
E E Vo
. , "
com2 , L_J__L__ v,
Vo

: : Va

SEGO : .
SEG2 l : Vi
. v,
SEG1 v
. Vo

: V4
COMO-SEGO | I Vo
. I

COM2

COM1
COomMo

o

SEG2
SEG1
SEGO

COMO-SEGH1

1 ——
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& 22-10: 1B EH. 12 wEENK B BB

o
o]
<
N
< < <
(SRR

SEGO : ! :

! ! : v,
SEG1

. . ! Vo

[
o
L
n

SEG1
SEGO

COMO-SEGO : : ! Vo

COMO-SEGH1

-2
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& 22-11: 1B EH. 113 wREENE A BEHE

COMO

COM2

COM1
COM1
COMO

it

> =h
05

COM2

SEGO
SEG2

N
o
L
2}

SEG1
SEGO

SEG1

COMO-SEGO

COMO-SEG1 - - - 1

a1 >
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& 22-12; 1B EH. 113 wWEENK B BB

< < < <
o AT N W

COM2

s

[
]
L
(%)

SEG1
SEGO

SEG1

COMO0-SEGO

e

COMO-SEG1

-2

© 2005 Microchip Technology Inc. Ryt DS39629B_CN #; 273 it



PIC18F6390/6490/8390/8490

& 22-13: 14 5/ 13 ImE R K A BEE
R/ ; ; vy
com2 COMO J_L\_I_U_\_JWMJ ¥$
Vo

l i V3
oMt com T_J_H_I_UMM V2
comoq{, ! ! Vo

I l COoM3

d LT
11

SEGO *'

SEG1

. , ¥;
. , -V
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& 22-14; 14 EH. 113 wEESNE B BB

RN/
t 1 COMO
comi "4@ COoM1

g

COM2

COoM3

SEGO

SEGO *'

SEG1

COMO-SEGO “-|I"t--t1t°I"T-"r1-r-=rtr=-1r1""11"1-""1""~""""

COMO-SEGH1
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229 LCD iy

LCD 2 I R AL S84 7 — AN, 1%+ Wi+ L LCD
IMTIS 7o BT LAE— AR 4 i 5 NG = 5ds, 76
i AL 5 A5 22 s T A G sk TR . 1% R A T
HFD LCD FAMB . filhn, 5o BoRsh 3% 1) 8%
M, AR B 5 LCD WilFb .

—ANFWITER T COMO A ILifE 5 AR iR A . £ELCD
P 3 5C O I 7 G R AR VT A 5, SR A
Wro TR A ZEWEA S (TRINT) B 38— [ s i Ta) (o
K 22-15 li7R) o ZEFRIT R A1 TPWR IH] )G, LCD #5
BRI T ARV 0N —Weds . BrEdR B TFWR WG
N> BIA TFWR 2 5, LCD # il 3e IT4R 15 1) K —ni%k
Y.

K 22-15:

2 LCD YKh#8i24T B B3 JE H LMUX1:LMUXO £7 4
00 I, FHEALHE—LLRAM ) i, T 55 25 A Pt T >k
HefF% % L DC MU N ZE, AR B a5 2 400 2
PREFAAS . — PR B H0IR R AR S, A B0k FE RS 4L
W TEAN T AN, EMR PS5 AN HRD =
I, MM B BN, H 4R LCD 8 & 6T
PR AR TS AR ik

76 B AU N R IE R SN, Tk R AE R AR
SERE ARG Y . 2R G AN, — B SR AT
A, bRl WERR (LCDCON<5>) it 1,

Hi: MiEFE A BPIBAEEAREN G
() B BIPIEI, Aer Lt

1/4 15 72 IR I B BT I PP K7

COomMo

COoM1

COM2

CcOomM3

i

UsuR

TFWR = TFRAME/2*(LMUX1:LMUXO + 1) + Tcy/2

TEINT = (TFWR/2 — (2 TCY + 40 ns)) — f/IME
(TFWR/2 — (1 TeY + 40 ns)) — e KME

e
LCD
ol

2 iles s 1)
LS vE

[

T

.
L
]

2 Mt

f

UEUEE

= 1.5(TFRAME/4) — (2 TcY + 40 ns)
= 1.5(TFRAME/4) — (1 TcY + 40 ns)

- V_

[

TFINT !

i

TFWR

DS39629B_CN %5 276 5t

i

1

© 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

2210 FEARARAEST HI#RAE

LCD #Eh Al L TAEERARAE AT o M0 # 1 SLPEN
(LCDCON<6>) fir#zhl. &7 SLPEN ¥ foiF LCD #i
P AARIRAR R . 355 SLPEN 748 R H 7 AR AR =X
N4k T 4%,

R PAT SLEEP 4843 H.24 SLPEN = 1 I, LCD bk
B EITERIThRE, BEAMAR R R . AL Sr
R 1E AR R BRI 28 Jeugs 1y % /) LCD 3R 8l K
mE 22-16 Fizxs.

NRORA FR RSN, SLEEP 54N S ERAE
LCD My 75447 WTH LCD e il 7t it
TS A 22.9 97 “LCD Hl” WA

& 22-16:

IR AT SLEEP $54 H SLPEN = 0, e 4kss BoR
LCDDATA ZifrssT HArMI N2 . BAFBIHAE IR AR S
NEEAT TAE, BHERE LA PR RC 37 % 2 58 Timer1 41
HIRG A% . ERIRE N, LCD uEASAetas. 8
AT, LCD BEHE R REIFARPEAC, SR, 2R0Fm ik
THREAE DR Y AZ AN LA A 8 ThRE 1) ¢ P T B A

G R AS ] R G A TR e g R B O AR R IR R,
Yotz SLPEN A 7 B (484 . BERn At L4
S R R/ LCD SR B LS

- FEARIRAR AT LCD FEbR T AR iR A 18

RC ¥k s ik Shi8 Timer1 I35 2% -

34 SLPEN =1 5§ CS1:CS0 = 00 Bk /1B HARIRIE R B e

CcomMo ]

< <
=N

COM1

COM2

T

H

SEGO

I

IIUI&

2 AW : )

AT SLEEP #54

e it
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2211 Fd'® LCD #ir

PLUF 2GS LCD B r) 25 .

1. ffif] LP3:LPO (LCDPS<3:0>) A i% £t 4h i
I3

2. f# ] LCDSEX a7 {7 A UAH N 5 | BHIFR ' h BLEK 5
E):1

3. f#f LCDCON 725 {7 #shc & LCD k.
- fEM LMUX1:LMUXO 47, 5 & A &

P

- f#i /] CS1:CSO it & I 45
- ] SLPEN v/ it B AR AR X

4.

5.

6.

0% oRx BN H K EES A
LCDDATAO:LCDDATA23 27 f£5%.

% LCD #Wibr& . LCDIF (PIR3<6>), 1
HnE, EAr LCDIE (PIE3<6>) fHAET K.
{7 LCDEN (LCDCON<7>) {7, {ffg LCD #
Heo

DS39629B_CN %% 278 1t
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% 22-6: 5 LCD BIEMHXHI T3
ZH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | Bit0 %%%

INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF | RBIF 59
PIR3 — LCDIF RC2IF TX2IF — — — — 61
PIE3 — LCDIE | RC2IE | TX2IE — — — — 61
IPR3 — LCDIP | RC2IP | TX2IP — — — — 61
RCON IPEN | SBOREN - RI TO PD POR BOR 60
LCDDATA23(M | s47C3 S46C3 | S45C3 | S44C3 S43C3 | S42C3 | S41C3 | S40C3 63
LCDDATA22(" | s39C3 S38C3 | S37C3 | S36C3 | S35C3 | S34C3 | S33C3 | S32C3 63
LCDDATA21 S31C3 S30C3 | S29C3 | S28C3 | S27C3 | S26C3 | S25C3 | S24C3 63
LCDDATA20 S23C3 S22C3 | S21C3 | S20C3 | S19C3 | S18C3 | S17C3 | S16C3 63
LCDDATA19 S15C3 S14C3 | S13C3 | S12C3 | S11C3 | S10C3 | S09C3 | S08C3 63
LCDDATA18 S07C3 S06C3 | S05C3 | S04C3 | S03C3 | S02C3 | S01C3 | S00C3 63
LCDDATA17(M | s47C2 S46C2 | S45C2 | S44C2 | S43C2 | S42C2 | S41C2 | S40C2 63
LCDDATA16( | s39C2 S38C2 | S37C2 | S36C2 | S35C2 | S34C2 | S33C2 | S32C2 63
LCDDATA15 S31C2 S30C2 | S29C2 | S28C2 | S27C2 | S26C2 | S25C2 | S24C2 63
LCDDATA14 S23C2 S22C2 | S21C2 | sS20C2 | s19C2 | sS18C2 | S17C2 | S16C2 63
LCDDATA13 S15C2 S14C2 | S13C2 | S12C2 | S11C2 | S10C2 | S09C2 | S08C2 63
LCDDATA12 S07C2 S06C2 | S05C2 | S04C2 | S03C2 | S02C2 | S01C2 | SooC2 63
LCDDATA11™M | s47C1 S46C1 | S45C1 S44C1 S43C1 | S42C1 | S41C1 | S40C1 63
LCDDATA10(M [ S39C1 S38C1 | S37C1 | S36CT S35C1 | S34C1 | S33C1 | S32C1 63
LCDDATA9 S31C1 S30C1 | S29C1 | S28C1 S27C1 | S26C1 | S25C1 | S24C1 63
LCDDATAS S23C1 S22C1 | S21C1 | S20C1 S19C1 | S18C1 | S17C1 | S16C1 63
LCDDATA7 S15C1 S14C1 | S13C1 | S12C1 S11C1 | S10C1 | S09C1 | S08C1 63
LCDDATA6 S07C1 S06C1 | S05C1 | S04C1 S03C1 | S02C1 | S01C1 | S00CH 63
LCDDATA5(™M | s47C0 S46C0 | S45C0 | S44C0 | S43C0 | S42C0 | S41CO | S40C0 63
LCDDATA4™M | s39C0 S38C0 | S37C0 | S36C0 | S35C0 | S34C0 | S33CO0 | S32C0 63
LCDDATA3 S31C0 S30C0 | S29CO | S28C0 | S27CO | S26C0 | S25C0 | S24C0 63
LCDDATA2 S23C0 S22C0 | S21C0 | S20CO0 | S19CO | S18CO | S17CO | S16CO 63
LCDDATA1 S15C0 S14C0 | S13C0 | S12C0 | S11CO | S10CO | S09CO | S08CO 63
LCDDATAO S07CO S06CO | S05CO | S04CO | S03CO | S02CO0 | S01CO | S00CO 63
LCDSE5@ SE47 SE46 SE45 SE44 SE43 SE42 SE41 SE40 63
LCDSE4@ SE39 SE38 SE37 SE36 SE35 SE34 SE33 | SE32 64
LCDSE3 SE31 SE30 SE29 SE28 SE27 SE26 SE25 | SE24 64
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 | SE16 64
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE9 SE8 64
LCDSEO SE7 SE6 SE5 SE4 SE3 SE2 SE1 SEO 64
LCDCON LCDEN | SLPEN | WERR — CS1 €S0 LMUX1 | LMUXO 64
LCDPS WFT BIASMD | LCDA WA LP3 LP2 LP1 LPO 64
L3pacy — = KA, #2240, LCD R B H T,

W1 64 SIS P S XS A SECRAE AT, TR EoE RAM.
2: 64 ISR A XL T 74

i
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23.0 CPU {3k IhBE KO T WA T JL 25 L5 b o8 T 38R L
e
B T R . o S B e e
P AR T . XM T B L 24, PIC18F6390/6490/8390/8490 73 /i 44t T—A>
S ST B IR I, 00 I T K A R 4
* ARG AL B R R AR I
LA S I 3 RC 45835 B0 T R I B
- LA (POR) % (FSCM) FIXUHE JH X IANEIAM k. FSCM Xt
- BHERENE (PWRT) SMBEITEIIAT G 3 W, IFFESMEE I 2 BN )
- JRGEREEN S (OST) DB BPY . O e B LT T 7R R R A R
- RIEEf (BOR) RIBAATACRY , [ 2 I S 4k S R AT
. il U i A RO 2 A7 T LA B A T A Tk
« TV (WDT) e
. BRI BRI AL RS (Fail-Safe Clock Monitor, \
?s%ﬁfp Fehilitige  (Fail-Safe Clock Monitor 231 BB
. RHEF) LU OB A R G 0) BUARGRRR Gk 1)
. ARE LR K P 7 1) B PO K 7 S R P A2
< ID BT #5LL 300000h FF A HITH
. TELHBATHIRL e 6 b 300000 8 s T A 47t 1
AR LR IR . TURE. R R R 1 B e A, Bk, ER AR (300000n —
%%%#o %E% 2-0 —_l|-_!]— “%%%mﬁ” *iiéﬂ]lﬂ‘ﬁ%?’ﬁﬁ 3FFFFFh) , X Llﬂf)(ﬁmﬁi]ii%ul&ﬂ“lﬁllﬂo
LI
* 2341 Ao E AL 884+ 1D
. . . . . . . . s |
HEBLR Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R
300001h |CONFIG1H | IESO | FCMEN — — FOSC3 FOSC2 FOSC1 FOSCO 00-- 0111
300002h |CONFIG2L — — — BORV1 BORVO | BOREN1 | BORENO | PWRTEN| ---1 1111
300003h |CONFIG2H — — — WDTPS3 | WDTPS2 | WDTPS1 | WDTPSO | WDTEN ---1 1111
300005h |CONFIG3H | MCLRE — — — — LPT10SC — CCP2MX | 1--- -0-1
300006h |CONFIG4L | DEBUG | XINST — — — — — STVREN 10-- --- 1
300008h |CONFIG5L — = = — — — — cP | - .. 1
3FFFFEh |DEVID1 DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO xxxx xxxx
3FFFFFh |DEVID2 DEV10 DEV9 DEV8 DEV7 DEV6 DEV5 DEV4 DEV3 0000 xxxxM

By x =R, u=AE, —=KM, q= BERKLNE.
B ITARH], B2 0,
¥  1: XT DEVID [{{, WS WA178% 23-7. DEVID FAra N 7a%, WP AGext g 7.

lilg
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AP 2341 CONFIGTH: WEFF /% 1 R (¥t = 300001h)
RP-0  R/P-0 U-0 U-0 RP-O  RP1  RP1  RP-1
| IESO | FCMEN | — | — | FOsc3 | FOsC2 | FOsSC1 | FOSCO
bit 7 bit 0

bit 7 IESO: P8 / AN T 2 U3
1 = fiffigdess 2a DI HeAE
0 = 25 4R ¥ s Ul s
bit 6 FCMEN: #FE (R i ff A0 S A AT
1 = {HEREMSE ORI Bh AR 2%
0 = 25 - H e (R 3 e O 2%
bit 5-4  REAL: 40
bit 3-0 FOSC3:FOSCO: &% 4L ksl
11xx = 4 RC $iE% 4%, RA6 H1E CLKO 5
101x = 44 RC PR %%, RA6 FI{E CLKO 5|
1001 = WP is, RA6 HIfE CLKO 51, RA7 FfEw 15| JH
1000 = PR 2%, RA6 Fil RA7 4 H /T 15|
0111 = #/M# RC e 2%, RAG HIfEwm 5|
0110 = PLL ffigef) HS $iz 2%  (IEPfiiZe =4 x FOSC1)
0101 = EC ¥k 2%, RAG6 H 1w 5] i
0100 = EC #i%i#%, RA6 J{E CLKO 7]
0011 = 4N RC 7%, RA6 FfE CLKO 5|
0010 = HS ¥k %
0001 = XT #3778
0000 = LP £ %8

B
R = WA P = "4 Ef U= RIIGL, #:40
-n = ARXF AR {5 u = g k&AL

lilg
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7 a% 23-2: CONFIG2L: MLE #7474 2 MRFT (il = 300002h)
U0 U0 U0  RP1 RP1_ RIP- RIP-1 RIP-1
| — | — | — [Borvi | BoRvo [ BOREN1™ | BORENO™ | PWRTEN")
bit 7 bit 0

bit7-5  RFfr: H:4 0
bit4-3 BORV1:BORVO: K& A7 PR LA
11 = VBOR &N 2.1V
10 = VBOR H 3k 2.8V
01 = VBOR &N 4.3V
00 = VBOR &4 4.6V
bit 2-1 BOREN1:BORENO /< J& & {7 {fi fig o (1)
11 = P RE R IE R (2511 SBOREN)
10 = I ERER R AL, RARKE T2k 1 (2511 SBOREN)
10 = HRMHEREREE IR R 24T (fEERE SBOREN)
10 = 25 (A FH A - Bl B 8 R s AV,
bitO ~ PWRTEN: LHIGEREM % (PWRT) ffifgfs ()
1 =75 PWRT
0 = flifit PWRT

w1 ERSENE N S RS A EARSL Y, T LA Sl P A

P
R = A P = A4 fEf U= RHfL, 00
-n = RX AR R fE u = GRS AL

lilg
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I 23-3: CONFIG2H: FUE#f74s 2 MR (il = 300003h)
U-0 U-0 U-0 RP1 RP1  RP1  RP1  RP-
| — | — | — |wbpTtPs3|wDTPs2 | wDTPS1 | WDTPSO | WDTEN
bit 7 bit 0

bit 7-5  FKHAL: H 0

bit4-1  WDTPS3:WDTPSO0: 7 | JJ5E I 2% 5 23 Sl kb 3 F% 47
1111 =1:32,768
1110 = 1:16,384
1101 = 1:8,192
1100 = 1:4,096
1011 = 1:2,048
1010 = 1:1,024
1001 = 1:512
1000 = 1:256
0111 =1:128
0110 = 1:64
0101 = 1:32
0100 = 1:16
0011 =1:8
0010 =1:4
0001 =1:2
0000 = 1:1

bit 0 WDTEN: 7 1515¢ I 23 G4
1 = fifige WDT
0 =2% - WDT (1t SWDTEN =)

Pl
R = AL P = Al 4nfipr U= RHIfE, 8240
-n = R SRR IO ME u = GRS A
TR 23-4: CONFIG3H: EEEHFF 3MmFE W (F bl = 300005h)
R/P-1 u-0 u-0 u-0 u-0 R/P-0 u-0 R/P-1
MCLRE| — | — | — | — |rpmiosc| — |ccPamx
bit 7 bit 0

bit7 ~ MCLRE: MCLR 3|fififEfr
1= {#ifE MCLR 3IM; %%11- RG5 A5
0 = {{ifit RG5 fy A\ 51 ;%51 MCLR
bit6-3 FKHAL: B:AEO
bit 2 LPT10SC: {KIh4E Timer1 J=3% 2o fEAL
1 = Timer1 it & AR IIFEIZAT
0 = Timer1 A& A i h¥EIE4T
bit1  RKAAL: 40
bit0  CCP2MX: CCP2 % if:

1=CCP2 %A /#ith5 RC1 &M
0 =CCP2 i\ / it 5 RE7 B 1

P
R = R BEAL P = R[4 FEf U= RHM, 8200
-n = ARXTA R A u = ke R S AL

lilg

DS39629B CN %7284 1t %ﬂﬁﬁl © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

F173% 23-5:
R/P-1 R/P-0 u-0 u-0

CONFIGAL: ELEFHHF4 4 FRFET (ki = 300006h)

u-0 u-0 u-0

R/P-1

DEBUG | xnsT | — [ — |

STVREN

bit 7
bit7  DEBUG: Ji& ik aefdfefs
1= LR A TR,
0 = L5 &M ae,
XINST: R Rl A
1 = fHHEFR 4R AR B T HE A

bit 6

0 = 5 IH4R Ay R AR IEF A (B geRi=)

bit 5-1
bit 0

RHAL: A0

STVREN: Hikeini / Fits A7 A e
1 = HERRT | NS ST

0 = Hikkisi /| FEEASIHELNT

RB6 fll RB7 #% M & Jyi@ H 1/0 5|4
RB6 Il RB7 % f F7E£k i

bit 0

i
R = R C = WS
n = AT B PRI 0

U= RHfL, 00
u = GRS AL

FAESS 23-6:
u-0 U-0 U-0 U-0

CONFIG5L: FRE #HFfAas 5 FRFT (it = 300008h)

u-0 u-0 u-0

R/C-1

CP

bit 7

bit 7-1
bit 0

CP: {RIG{RY
1 = FEFA/Ef#%IX (000000-003FFFh) JGARTIG (R4
0 = F/F/EHEIX. (000000-003FFFh) FALIL {4~

bit 0

B
R = A C = Wi %L
-n = RX AR R fE

U= KM, 520
u = gL IR AR

i
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A% 23-7: PIC18F6390/6490/8390/8490 #4138 {4 ID #7735 1
R R R R R R R R
DEV2 | DEVi | DEVO | REV4 | REV3 | REV2 | REV1 | REVO
bit 7 bit 0

bit7-5 DEV2:DEVO0: #{4 ID fif
100 = PIC18F8390/8490
101 = PIC18F6390/6490

bit4-0 REV4:REVO0: Jiii4 ID fif

XL TR AR E A o
B
R = HEA{ P = nl g fEfr U= KMz, &40
-n = AKX B4 A I AR u = Gife e IR SAAE
#F1ras 23-8: PIC18F6390/6490/8390/8490 #5148+ ID #7725 2
R R R R R R R R
DEVIO | DEvo | DEv8 | DEV7 | DEV6 | DEV5 | DEV4 | DEV3
bit 7 bit 0

bit7-0 DEV10:DEV3: #:4% ID i1
XLy 53 ID %4788 1 H ) DEV2:DEVO il TAriR et 5.
0000 0110 = PIC18F6490/8490 #%1}:
0000 1011 = PIC18F6390/8390 #4{f
¥E: DEV10:DEV3 i ] RE<x FH T H AR o 455 8 2540 2 18 1 {3 F #1> DEV10:DEVO 47
JEHIRFR N o

Y
R = Higths P = AT ifif: U= 6L b0
n = B 1 u = BEERA A

hig
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23.2 FHifEr#E (WDT) ¥ 1. 43047 CLRVIDT il SLEEP 541, WDT
PIC18F6390/6490/8390/8490 %&{}: [ WDT /2 t INTRC R 53 a5 ) B
ISR B Bh 11 o 2440 8 WDT I5F, syt ks R sk g o 2: T% IRCF {ii (OSCCON<6:4>) HI¥XE
WDT M bR E N 4ms, HEaeHS SV WDT FlJG 20 e i 5 .

INTRC J 3% 23 A1 [

4 ms i WDT BRI IS 15 16 7 40 S LA 2321 BellEAr

ek A ST R0 S0 L 2 17 % 2H e 423 23-0 #67 WDTCON #1758, Tl
AL ERFFX LU WDT JF4M s (0l 7 . A Y2 A2 LA — AL, 4 WOT I A4 1k
BERT A (S H R U304 ms %5 134.2 5 (2,24 G HIRL o VF A R Rk 46 WDT

SR o MR, WDT RS 43 ilds 4
BEE, REHMAAR: PUT SLEEP 5{ CLRWDT 54,
IRCF fii (OSCCON<6:4>) K4 T AR Bk A= il

o8

& 23-1: WDT JRHEAHEE

SWDTEN fife WDT

WDTEN

INTRC #iil
WDT 5%

MIFEE 2

INTRC 45 — A5 r g e iR

IRCF {754 T 2%
CLRWDT

BT IR s A A5
WDTPS<3:0>

PRI

v
AR ) s | wDT
1:1 & 1:32,768 XA

? WDT
4

L]

lilg
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H5E 23-9: WDTCON: &M% 283 748
U-0 u-0 u-0 u-0 u-0 U-0 u-0 R/W-0
| — | — | = | = | = | = | — []swpoten
bit 7 bit 0
bit 7-1  RKAEA: $H0
bitO  SWDTEN: #4307 142 N 2t i
1= FIFFE I E 2%
0 = RUIE T 102 I 2%
*: LA fE WDTEN 7B Z A AN AEH .
I
R = A4y W = A['E{i
U= KM, 340 -n = _FHEARPE
* 23-2: FIV e Tl
LFR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %%%
RCON IPEN | SBOREN — RI TO PD POR BOR 61
WDTCON — — — — — — — SWDTEN 60
B — = KL, T4 0. BIEN SR,
DS39629B_ CN #7288 1l ?‘JJ% © 2005 Microchip Technology Inc.
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233  XEF3h

XA T 3 Th e A VR SR HLAE 32 I BRI R 2w A
INTRC 37 % 2 g IRt , T 75 B8 A4 3 K PR M 4
TR 7 9% R PR B AC RS B AT 2 1) Y IE . 3l K
IESO BB E 1 al fH A% ThAE

S FIRY BB LP. XT. HS 8{ HSPLL (T4
PR AR I A A A OGEE JE Bl . oAt B A RAS 75 B
OST EHRIERS; W TIXECh i, 2% - XGE ).
LAH RN G BN, 7E RN RN AR AR AR (R
FHERD o, SR A BRI 2 e, i
PR A T A P S R o LS R I R . A A
TR . OST BTN, L IFLhIT. —H
OST ##it, #e#Fuk Azsh#3] PRI_RUN #:,

Bk AL 205 % OSCCON 25778%, TLAE KR
S A EA AT INTOSC  (BRJS4M 4588 ) I a1
o (ERET DA AR AR A INTRC HH2HE. A
T A N RS I R R SRR B, AR R A R AR
JE Bl E IRCF2:IRCFO0, wLLi%# INTOSC 85 4

AT I s LB AL S BRI A BT o 6 T MR IR AR = e
BRI O, AT DAAE E AR IRAR 20T % & IRCF2:IRCFO 3k
PEFE INTOSC i 23 AT i Sfsi

FEIAD DA BT, AMERI X R 3l SR
I3 S BBl T 38 2 IR AT A 1. IESO LI
R el

23.3.1  EHIXGH A B R

MPEXGE A BB AE A INTRC RG220
RSP HEA DR B (WATHAT sl eep #54) MIIE
WIRLWE (W% 34.2 F “BEATIFEEELEX”) .
by b, IXEWRAESE OST I Hr AR vy DLk Az
SCS1:SCSO 7 118 B ol # 4T SLEEP 5 Xt 1]
FEFPRERLETHUM R, AT “HH 57, IFAEasft
TFARAE P = I BT IR [P ARHRAR A o

M RadiEpeimst kA OSTS £ (OSCCON<3>) [f]
REMAE E I BHITE AT IEAE D RGP PEN B I A7
B, WHOR TG as IE A RGP . &I, R
718 2 A7 AN AR HIRABE 5 o 01 1) el PAY 8 e 95 i FEL
HA ARG R

& 23-2: XE e B B R P A\ INTOSC V#:3] HSPLL)
: Q| @ | @ | Q@ ;Ql--------- - = Q2|Q3|Q4| Q1| Q2| Q3
INTOSC | : / : : : N
=2 FIE : ) / , : o=
: ~— TOSTI“)—»L_TPLL(I)»: ' R
PLL EE ' : : : A N sl st U oY
B | . | }f1J1{WJﬂggrLrny(L(L(L(L(LFL
! . ' . . . I O
S N A N W WAL IRV ETAVAVAVAY
CPU i : . : : . A A AN AT ASAYAS
N\ T\ St atatatatat
e : ! , : i il A
T e — : ' '
e PC+ X PC+2 ? PC+4 Y PC+6
SIBUIS] e . OSTS L 1
¥ 1. TosT=1024Tosc; TPLL=2ms CKZ1) . XL {a] ) b A i L 5o .

© 2005 Microchip Technology Inc.
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23.4 WEAY R BRIEPLES

R N el L2 (FSCM) /] 4 80 4 HLAE AP R N
RAEBBEN, Bk RS0 B )40 3 P S8 s 55 %
DLRIE 28 e 4k 41247 . ¥ FCMEN BB ALE 1 Al fHfE
FSCM IfifE.

2{fifk FSCM I, INTRC ¥r¥ s ¥ — HARFRZ4T LI
AN o, I HLAE APV IS b o A Wb I 48 Ay 4% 1 s
B, AP CnE 23-3 A I AI AN RN
PMES IR, %554 INTRC #1464 0. XFERE
{15 FSCM SKAEI S fikyh 2 10145 78 42 14 T8) (R B, AT
PRUFZESE IR & DA — AN AN B B B, A s I b o
KAEI BRI B LA A7 4 (CMD (%A . CM 7E
RO T VS 1, 7 RREN B TR

Lo

K] 23-3: FSCM £
BRI A%
BifEs (CM)
: U
g]l:;‘; » S Q
E:?;?;ES | = 64
(32uS) 488 HZ
(2.048 ms)
RIS
Il i

FE R IR IR T B ARSI A0S I ol i . Gt SRR IR

FERT PR R BT, CMAE 1, SRSk B4R

phigs (F 23-4) o X5 KL FAE

« ¥ OSCFIF (PIR2<7>) E 1, i FSCM =
AR AR R

o PHUFITBRIE D) R PR A L (OSCCON A
SRR, D TCTE B i N R ——X B A
REARPRS) A

« WDT &1,

Pt R, 0T SR B R N, YRR A

PG 0 BT R Al RERN S R E . AEIXEBIB ML T, Beldik

P 50— PP B E I AN AT FE R PR 0. AT LSS

TR BT 2450l IS WS 31.2F9 “HEAT

FEEIRR” M5 23.3.1 95 “MHAXGE RS TR

W TREZHEAE R .

9 T RS I T DA R S T R, AT DL
INTOSC 555 43 St i 2 DAL HE B PR B, X
W] DA A B A kAR R 3L B3 E IRCF2:IRCFO SEHL . Xt
F MARHRA e i () 15 250, AT DAERE AR RS 2 iy 132 B
IRCF2:IRCFO k4% INTOSC 55 43451 58 I 45
FSCM FLREAG I H = s A58 ol ol Bl s At F Bt o 2 2%
PN TR 5 e R B R A W, R SRR IR, MR
A R HUATAT 44 e

23.4.1 FSCM FI& 14 & I 4%

FSCM #i1 WDT ¥JLL INTRC 4R 8sE M 8hs, BT
WDT fifi FIRh ST 203028 At e gs, flife FSCM Iy, 2k
IE WDT %} INTRC &% 23 i 47 AT 52

B/ T WO I, ol =1 L = O ) L[ v I
INTOSC N 4. 3t IRCF2:IRCFO A 6 £ 11 4l 2%
FIARTA], ARED AT 5t S A R AE AR R ARk .
1 RE WDT [IHE AT (2 dpe /N T e, I Blod &
B RS WDT #8Is, BSR4, A
JRIN, s R SRR S WDT RS o ias 2 A, Al
WDT MPATHH S & A — Z TR T 8L
T 38 G A A A R R I

23.4.2  BHEERY ST

PR AT BRI N ThFEE B I T 45 MO AR OIR S
RSN, e AFERL B A A7 g 1H PEeE
INEhE (e OST B PLL &I #8485 A 7 fUiR IR 4
B o INTOSC & H %K 7E LR st 46 2 st it R 4%
BB CGRLFRGEIE 30D o MBS B, R
P I (OSCCON % /7 2% 1) OSTS fi7
B 1, BT L ERBED o R)E, kR
I o T 8 K 2 6 A7 IS A ) R o

eI, EAERIR AT ARG AN A . AEIXFIE L
T, #4E4T %L INTOSC 4 H 28 4E i) b i
OSCCON 7577 a8 R A IR AS B 2 HE N Dy e HA
oMk
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& 23-4; FSCM i FH&
SR _l—|—|—|—|—|_
LRI i . i ' LR ' '
J . | f_ Tk b
! . .
CM 41y : f : !
@ LJ I | .
! ! : : ]
. . . B @7
OSCFIF ) :
CM Kl CM Fa il CM #ill
¥ S, B PE AR SRR I BT AR 2 o A P o B 2 1 AR SRR 5 S BN, U Ty (e
W
23.4.3  DFEEEEELEUT Y FSCM Hhikr 23.4.4  POR B AR o nge pigt

BEATDAEAY BEREAI, I P2 T Gk £ OSCCON
AR E RN B AR R RS AR BE I
B ) s R g AU

w%fwﬁﬁﬂiﬁ%mﬁiT%%%ﬂ%,%T%m
BEAEE G T2 AR RE T 4R 9 o s b . i R R
(OSCFIF = 1) , fRHATHLL INTOSC & HZ81E i
B, It BANS B BhEE[R]3 e A= iR R s s

MR LT %, ARG AR, AL
BT R, M, SRR gk Ll — AR iE
1T, (ERK L INTOSC & H A E i 4mdi. 24b T2
Wi, R AT S S Wkd CPU LU
INTOSC & H#4E A RS s

FSCM 7E#S R 1 A7 (POR) BARIhFEAR AR,
Ja A IPRZ # s . M RFE B PSS EC. RC 8%
INTRC BN, WEMLAAE iR Bk & 28 J5 LR TR

VARG SR, (W1 HS. HSPLL. LP 5 XT) 4H T &
PRBER A, BOAHLARE. BT IXRg a7
(R YR I 8] o] BEEL FCSM SRAREI 4 ) K AR 2, Rtk
T BESA I B O IR s . b TSI PRSI, AR
HM b, P EBYR A H s W A B IE B A BRI A
—H TAFERIENBMRE Tk M1 (OST F1 PLL &1

RN o X 5XE)E AR . — B R
E R, INTRC gk E=HE A FSCM I

H: MR RIZ 48 -5 11 A2 POR BOMARHRAR 25
WG it I S ZE A 3 (R TR T, TRt 4 BEL 1 B
Jr R I s iR A .l AL OSTS
Az, A R IR P SR i 2 e 3 45 o i I
AR AR A, AT XA e . BIAE i,
FEASL N 190 5 i 00 s It A 2 g 31 3 4 il
e S Ay A= W

IEWsE 23.3.4  “ARABEB R RERFER” B
R, EEMGRG BN MRS, nTLLEEE S —Ff
I R S — PR ChRE T AR . M T BT TR
PRRESCIN, o2k,
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23.5 EFREAABRY

PIC18F6390/6490/8390/8490 X 17 #%44 [ 45 AN A A {4
WL 5 LR PIC18 S8t E i AR

XF PIC18F6X90/8X90 RAIH I A #sft, H P FEF
T BN B MEBX A . B 23-5 BoR T &4 et
R AT B b ko W AT A6 X ARG LR Y e CP A
(CONFIG5L<0>) ¥ihll. CP o7 BHL IS S FE A7 i o
%@Hﬁ%%ﬁﬁ,@ﬁTﬁME%%ﬁ&ﬁE%%
M) o

23.5.1 BEFE P AL i s A1 HoAth 50

A F 2R 1348 4 ] LS B P A7t % TR Ar] SR 0 O P 2%
L TT LSEE A 1D FIC 25 AR 1 P 25 6

23.5.2  MiCE A

B E A A7 LRl AN B mFE g it ICSP 5. HlE
LA BV 5 2 AU B IS AR ST

& 23-5: PIC18F6390/6490/8390/8490 F) 32 RAL{RH T FFFF i 5%
B R | 334 HFHEX M
RIGFRY 2T
8 KB 16 KB CP, EBTR
(PIC18F6390/8390) i (PIC18F6490/8490) Syl
000000h 000000h
002000h 004000h
AH AH
EHO A0 CR PRk 28 22 )
1FFFFFh 1FFFFFh
%* 23-3: AR FERILE
HRLTR Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
300008h |CONFIGSL | — — — — — — = cp
v AT 5T
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23.6 ID#T

H 8 MEAEHL TG (200000h-200007h) #4854 ID
TG, HEH P AR IR B A A RIS FR . ZERAT R P I
i@ TBLRD ¥§4- 5 BUX L 0, FERAE / LR, W
KX e bl T AT E . U A A R AR
A 2E ID BT,

23.7 ELBITRE

PIC18F6390/6490/8390/8490 . 7 LW LAFE S 4¢ [
R LB HEAT H AT SR . AT 2L 6 IRER R AT SEBLIX 4
P, it bk . Bl M, Hax 3R ik
2. B AR 2 o IX VR R A8 H SRR N
ARG RERS I, AE WA Z FT A6 B R HLEEAT 2
R, AT AT LAASE P S RSCAS 1) 18 1 s e 11 [ 1 o

23.8 fELFAS

¥ DEBUG Jc EA7i% 0, Al fEREAELLIHIAThAE, ZIhfE
FeVri ] MPLAB® IDE HEAT — 4837 B (3R . 24 {lifit
B AL IX T RE, FLERFEMA T E2BAN T .
* 23-4 Bor T la GRS TR R

% 23-4: PREE IR
1/O 5 RB6, RB7
Hekk: 2%
FEP A7 g 512
B A7t e - 10 775

TLAH B A DURFE LRI 3 Th A, 7R Wil 20 S B
TE4 dm it 55 MCLR/VPP. VDD. Vss. RB7 #1 RB6
M IERG4ERE, MM Microchip 8058 =5 T &k T H A
PR AE LR A B AR (AT B B 1,
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24.0 /LS EZER

PIC18F6390/6490/8390/8490 ##f+AAH—1&H 75 4~
PIC18 WIZIRS bR ERE 4, MU ) ok
BAFHERACT ) 8 DM HE MY hedR 2. AT 5

TR R Y R 2

241  IHETRAEE

FrUERT PIC18C #54-4E 5 LARTK PICmicro® 5444
L, W TR Z MR Th A, JERFEFT 4 F N HAL
PICmicro 84BN M. KD e N Byad
16 41D, HA 4 MR ENFIES .

RN REFR A 16 7%, HIEREN (FR$R4
KA F—A S MNEERL (e iad e k.
PSRBT S ERIERS T, AL AT 4 A
A,

o FHEAERIRS

o PLRERTRS

o JLEPBERIESRFR S

o ERIEESRIRS

*£ 24-2 HPICI8FRAHEIL M. £ 24145 H T HAEIL
BLREH .

K FIEMERIF5 2 HR S =R 4L

1. FEAAR (B ‘P iR

2. RALRPBERAALS (B “d” f/RE)

3. WUimfEfERs (B “a” /)

L AARERREFT “F 452 T RSB EHM—A
g i ts. B AERRIRAT “d” $8 TEAEL R
AL E . R “d” 0, BAEgREEN WREG 274%
s i “d” b1, AR RAE AT TR O
AR,

IRERIA: Y SR R i (e (¢

1. AR (B ‘7 R

2. WHEFAARRPAL (B “D” fBE)

3. WUim A EfERs (H “a” /)

PrIRbRIRAT “o” BTN g5, TSt
ZIALTRBRIRFF “f” MR IX LT FTLE I D AF A D05

SERNBCERAE SR A DL RS

o B CAFRAERS RIS (k7 fBE)

o EFEZHIEN FSR 2445 (B “f7 f858)

o NTEEEH R “—7 i)
FEBIEAR A T LU LN 34

o P (h “n” FBe)

» CALL 3¢ RETURN A (1 “s” ¥&5E)

o REMEXGIHRAME (B “m” f7ra)

o NTEEAEH b “—7 )

BT 4 MWTHRAAN, T RSB TIES . T
BANG BT T A BRAETE 32 b, AT 4 4
L. W AP — IR HIT, B a AT NOP
4.

R AR A S B true B R HUT IOE TR R
WM, FWPATHTE R AT HN T B —A a4 A
Mo ST LR PIRE RSO, FRAPAT T EHIANR A
W1, TEZE AR W AT — 4 NOP F54,

PAT T FHG A T B AT A

AL AN 4 MG R AR, Fik, S
4 MHz (R 88, FLIE® P4 ATHE N 1 us.
RN K true BiF 2T T )P TH R {E,
WIZFe A IHATEI ]l 2 ps. WUFBkEEH 4 (s h
true) MIHATIFFEL 3 ps.

K 24-1 4 THRA ) UME AR B F
“nnh” kRISt

TRAEITRE (I3 24-2) %I T a4k Microchip MPASM™
I gm AR b 4.

B 241177 “hRvERAE Y TR ANMES T T A,
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% 241 BRVERS B A

TR L

a TR EETE RAM 17
a=0: PEE/E RAM Nt RAM B0 (BSR 2717884 Z0%)
a=1: [ BSR A fFafsE 1 RAM Pudi B E A7 X

bbb 8 AL MR as WAL E (0 B 7D .

BSR RGPS e as . TR 91T RAM 71X

C. DC. Z. OVFIN|ALURZEAL: BECAREN MBVBECAREA . RFAREN . ARSI AR &4
d FIbRF A7 S F AL

d=0: ZiR{R4F2E WREG %74
d=1: ZROAF RN

dest HERAA72%: LT WREG /785 54 2 il 27 47w stk

f 8 fr 2 {72 bl (0Oh F| FFh) , ok 2 A7 FSR #x1%4F (Oh % 3h) .
fs 12 f 2 fr48 bk (000N F FFh) o 3 & yE bk

fq 12 [ A4 bl (000h ) FFFh) o X2 H brishk.

GE 22 et PR ERY

K CEVEC W B bR CRTREAE 8 fr. 12 (s 20 fi D

brs b5 44

mm REMESHRA TBLPTR Zifiaeti. HEREMERERLS—&MHH:
* AN (WA TR EMEESK TBLPTR)

+ JFHEAER G T RIEME S TBLPTR) .

* SRR G TR EMESH TBLPTR) .

+ T A7 8 G TR EMESH TBLPTR) .

n AT B 48 A AT e CZRERIFMIG) , 5% Call/Branch fil Return 541 H #: ik
PC R .

PCL TR BBk 7 4 .

PCH PR .

PCLATH TR BES T AT A

PCLATU RV B o i T A B o

PD P LA

PRODH TR 71 o

PRODL TR T o

S PO /IR [EE L AT

§=0: AR FAAEAsEAT R, AN 755 745 1 A BT AL 2 A7 2%
s = 1: KA AE R NEAEN S T2 A8 BT TR A T I S a8 (PR

TBLPTR 21 fikFREr GRMBRITAEE A b .

TABLAT 8 PR HAT A

TO B I A

T05 FeTvi.

u FAF BRSO

VoT F e

VREG TAEFA7# (BN .

X Zm (0B 1) o I gmdetr=AE x = 0 A%. 4 T 51 Microchip A TR, g,
Zs W e CIED BT ISR 7 A7 w2t

Zd WA CHER) MHATIESHEN 7 s .

{} kS H

[text] oAtk ok o

(text) t ext KIHNZ.

[ expr] <n> o thiiREr expr FREM AR HIAL no

- I

<> AAFIRA IR

S KB TRANES

AL F7 7 S0 (kv Couri er )
DS39629B CN % 296 1l %)Jﬁ © 2005 Microchip Technology Inc.
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Al 24-1: TR R AR
T 18] 715 1 S 25 A7 s A il
15 10 9 87 0
[ wtem d [a [ f Gifemibib ADDWF MYREG W B

d =0 FR4i RIEA WREG 75174
d =1 FoRa i UE N AF T 174 (D)
a = 0 sl ] Podg AE A2 ik X

a =1 fiifli BSR EEAE X

f =8 SO 25 {7 Akl
FWBFE LI EAE )
15 12 1 0
BEEEE f (I 2547 2 bl |
15 12 11 0
I £ CH bR AE2 L) \

f= 12 L3RS Aras AL

T PR 03 27 47 25 A
15 12 11 98 7 0
wfes (o) a|  foEfrabhD

b= 1t 3 fir, Fr SRR A7E (D by
a = 0 i A B
a= 1 /iUt BSR AHEArfitlx
=8 frICft A A7 R b
SRR
15 8 7 0
B k GrEI%O

k =8 {3 R AIE

EaGali (e

CALL, GOTORMIBkFEI RIS
15 87 0
| AR [ n<r0> g |
15 12 11 0
| 1111 | n<19:8> GLHI%D |

n = 20 {732 BPECIAiE

15 8 7 0
| B ['s] n<r:0> Crmgo |
15 12 1" 0
I n<19:8> Cri¥O |
S = HEif
15 11 10 0
[ wwm [ <00 crmgo |
15 87 0
| wier [ n<ros Griigo |

MOVFF MYREGL, MYREG2

BSF MYREG bit,

MOVLW 7Fh

GOTO Label

CALL MYFUNC

BRA MYFUNC

BC MYFUNC

B

i

© 2005 Microchip Technology Inc. ?‘JJ
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* 24-2; PIC18FXXXX {844
B, - o 16 firfh & M o
W% A MSb LSb RAAL
RN R ERES
ADDWF  f,d,a |WREG 5 f A1/ 1 0010 Olda ffff ffff |C,DC,Z OV,N |1,2
ADDWFC f,d,a | WREG 5 f #58E 47 H1m 1 0010 00da ffff ffff |C,DC,Z OV,N |1,2
ANDWF  f,d,a | WREG #il F {5544 1 0001 Oida ffff ffff|Z N 1,2
CLRF f,a |fE% 1 0110 10la ffff ffff |Z 2
COMF f, d,a |fHUth 1 0001 11da ffff ffff [Z N 1,2
CPFSEQ f,a ¥ f 5 WREG kv, AEsmipbd |1 (28 3) |0110 001a ffff ffff |G 4
CPFSGT f,a ¥ f 5 WREG kv, AKTBkd |1 (28 3) |0110 010a ffff ffff |G 4
CPFSLT f,a £ 5 WREG kb, MT Bk |1 (2863) |0110 000a ffff ffff | 1,2
DECF f.d,a|fi1 1 0000 Olda ffff ffff |C,DC,Z OV,N |1,2, 3, 4
DECFSZ f,d,a |fyk 1, 4 O MBkt 1 (28 3) |0010 11da ffff ffff | 1,2,3,4
DCFSNZ f,d,a |fyk 1, Ik 0 Bkt 1 (2a¢3) |0100 1ida ffff ffff | 1,2
INCF f,d,a [fh1 1 0010 10da ffff ffff |C,DC,Z OV,N |1,2,3, 4
INCFSZ  f,d,a |[fin1, &0 Wgkt 1 (28¢3) |0011 1ida ffff ffff | 4
INFSNZ  f,d,a |fin1, JEO0 WPkt 1 (28 3) |0100 10da ffff ffff |L 1,2
IORWF f, d,a | WREG I f firaliz e 1 0001 00da ffff ffff |Z N 1,2
MOVF f,d,a ¥z f 1 0101 00da ffff ffff [Z N 1
MOVFF fo fa |fg (D HHEBEN (A |2 1100 ffff ffff ffff | L
fy (HA® HhhEEN G 1111 ffff ffff ffff
MOVWF  f a ¥ WREG B A f 1 0110 11l1a ffff ffff |
MULWF f,a |WREG L) f 1 0000 00la ffff ffff | 1,2
NEGF f a W f LA 1 0110 110a ffff ffff |C,DC,Z OV,N
RLCF f,d,a | f AT A IR AR 1 0011 Olda ffff ffff |C,2Z, 1,2
RLNCF f,d,a [fIEFFER (AU 1 0100 Olda ffff ffff [Z N
RRCF f.d, a | % f PATEBER IR A 7 1 0011 00da ffff ffff [C,Z N
RRNCF f,d, a [fEHFLRE (RHFED 1 0100 00da ffff ffff |Z N
SETF f, a BfE A 1 0110 100a ffff ffff | 1,2
SUBFWB f,d,a |WREG %7 f (i) 1 0101 Olda ffff ffff |C,DC,Z OV,N
SUBWF  f,d,a |fyiiE WREG 1 0101 11da ffff ffff |C,DC,Z OV,N |1,2
SUBWFB f,d,a |f3: WREG () 1 0101 10da ffff ffff |C,DC,Z OV,N
SWAPF f,d, a | ¥ f PRPEA L BT AS e 1 0011 10da ffff ffff |G 4
TSTFSZ f, a W f, 4 0 kit 1 (28¢3) |0110 0O1lla ffff ffff | 1,2
XORWF  f,d,a |WREG #l f Raliz e 1 0001 10da ffff ffff [Z N
¥  1: Port ZFAERHME R CURZS AT KSR (Flan, MOVF PORTB, 1, 0), &bl #2513 L4 ur
fH. Ban, WA —5IHEE AR, HX N EPR S e T A 1, (Ui 251 Ah g A% 5 Ik s ikl
S, WS R B A R A 2 O
2: 5% TMRO FArasidT %364 OFH d =10 W, WERC AN T B0 Mids, WA s iE 2.
3: WERREFIHEY (PC) #E Mk 4 A true, WNZIEA T EMA M. B FIEHAT A —4% NOP #5 4.
4; FREFRARXNFIRA . BRIEFRAIIE — N AR 16 AP aSIE R, BN ZAFEAER NOP 8 HUT. X
ORI A TP A a8 B T N A AR R Bk e 4
5:  WERTFURK W EBAAER TR G EAE, WS EA/ERFra B &0 1k,
DS39629B CN % 298 1l ?‘JJ% © 2005 Microchip Technology Inc.
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E 24-2; PICISFXXXX G2 E (&)

e, - o 16 friR< ¥ - 2 sz

BRIE% i MSb LSb R
i A 6L ARRAE SRR &
BCF f.b,a | ¥ fhSAE S 1 1001 bbba ffff ffff |G 1,2
BSF f,b,a |4 f e E 1 1 1000 bbba ffff ffff |5 1,2
BTFSC  f,b,a |k fepdtf, b O MiBkit |1 (2mg3) |01 bbba ffff ffff 5 3,4
BTFSS  f,b,a |Jk friffsefs, 1Bkt |1 (2msg3) |1010 bbba TIFTTTIF 5 3,4
BTG fda |45 PrehR 1 0111 bbba ffff fiff | %2 12
EHIXES
BC n TEAT N Bk 1(2) 1110 0010 nnnn nnnn|J%
BN n Sy AU kL 1(2) 1110 0110 nnnn nnnn |J;
BNC n JCHERT Wkt 1(2) 1110 0011 nnnn nnnn | %
BNN n AN g B7 ) Bk A 1(2) 1110 0111 nnnn nnnn |t
BNOV n AN%S H ) Bk 1(2) 1110 0101 nnnn nnnn|Jg
BNZ n Ny SESE 825 1(2) 1110 0001 nnnn nnnn|Jg
BOV n i L ks 1(2) 1110 0100 nnnn nnnn | %
BRA n To ATk 2 1101 Onnn nnnn nnnn | %
Bz n hy 2 ) Bk 1(2) 1110 0000 nnnn nnnn | J;
CALL ns | HATRE (B 2 1110 110s kkkk kkkk |G

E=AF) 1111 kkkk kkkk kkkk
CLRWDT  — B 1 5E I A % 1 0000 0000 0000 0100 |TO, PD
DAW - X WREG #4711t il i1 2% 1 0000 0000 0000 0111 |C
GOTO n BEE B HhE CGE—) 2 1110 1111 kkkk kkkk |7
B AN 1111 kkkk kkkk kkkk
NOP — THAR 1 0000 0000 0000 0000 |
NOP — S ERAE 1 1111 XXXX XXXX XXXX |JG 4
POP - MIR[FIHERAE T (TOS) Hikk |1 0000 0000 0000 0110 |%
PUSH — MR FIHEF AR TR (TOS) #Ekg |1 0000 0000 0000 0101 |3
RCALL n FEXT I 2 1101 1nnn nnnn nnnn|Jg
RESET P At A B2 55 o7 1 0000 0000 1111 1111 |4+
RETFIE s ch 7 3% 7] 4 68 2 0000 0000 0001 000s |GIE/GIEH,
PEIE/GIEL

RETLW k TR R ST B Ek N WREG 2 0000 1100 kkkk kkkk |
RETURN s TR IR [A] 2 0000 0000 0001 001s |
SLEEP — AR 1 0000 0000 0000 0011 |TO, PD
¥ 1. Port ZAAFAEBE G FURAS AR MTTARAE S (Bldn, MOVE PORTB, 1, 0D, &St e 51 F i 2w

B B, o — S IS EA N, O MR B T AR 1, (ELRIN 35 AN SR % 5 IR 3l i
S, IS [P E Bl A 2 A B (E R 2 O
2: % TMRO ZfFasfidTizdE4 OFH d=1) 0, W C I T Worids, WEREZ oM D i 22 o
IR (PCO BB el 2 PR DI true,  WUZHR- TN R . 58 =N RIHAT 24— 4% NOP fi54-
4: JUERSEXTIEY . BRAMRL I AU 16 MO IE R, IR A FHRAE D NOP fR&HUT. 1XHf
TR PT A R AF il 2% LA A IR 2 IR R 2
5:  WURTFURXT A Al A AT R TR, W B R a8 20100 1k

w

g«
i
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BE A, - - 16 friR < ¥ G 2l o

B i MSb LSb N A
SERIERIERIE S
ADDLW  k WREG 57 B o 1 0000 1111 kkkk kkkk|C,DC,Z, OV,N
ANDLW k WREG FISz Bt AT 5z 5 1 0000 1011 kkkk kkkk [Z, N
IORLW k WREG Iz BRI kAT i i 5 1 0000 1001 kkkk kkkk |z, N
LFSR f k| B Es (12460 GEA |2 1110 1110 00ff kkkk |

=) FFSR (f) (H—A) 1111 0000 kkkk kkkk

MOVLB  k # o B ## A BSR<3:0> 1 0000 0001 0000 kkkk |7
MOVLW  k B HIE N WREG 1 0000 1110 kkkk kkkk |
MULLW k WREG Fl 37 B[l $ A1 3fe 1 0000 1101 kkkk kkkk |
RETLW k IR [P K 7 B 4% N WREG 2 0000 1100 kkkk kkkk |
SUBLW  k SR 2 WREG 1 0000 1000 kkkk kkkk|C,DC,Z, OV,N
XORLW  k WREG HISZ I T Reig . |1 0000 1010 kkkk kkkk|Z, N
BErtass -~ BT MasRE
TBLRD* i 2 0000 0000 0000 1000 |
TBLRD*+ J R 0000 0000 0000 1001 |F
TBLRD*- JE AR T 0000 0000 0000 1010 |
TBLRD+* Tk 0000 0000 0000 1011 |%
TBLWT* *E 2 0000 0000 0000 1100 |% 5
TBLWT*+ | 0000 0000 0000 1101 |% 5
TBLWT*- EEE 0000 0000 0000 1110 | 5
TBLWT+* Fii s 0000 0000 0000 1111 | 5

W 1. Port 4G EBE S FUIRA AR ARAE S (B, MOVF PORTB, 1, 0D, MBS ] e 51 B E =i
fHo B, R — SIS E RN, O N RO B & I ER A 1, (HLEIN AT SR R8s AR % 5 VR 3 D (kL
1, S [P Ee Bl A s e (E R 2 0.
2: % TMRO FfrasidTi%dE4 OFH d=1) 0, WSROI T Worids, WERHAZ I P s 2 o
WERFEA U (PC) B el SR 0 true,  WZAR2 /5 ZEP0AN T 28 AN AT 0 — 2 NOP 4%
4: JLEHESRXUTIRSY . BRARES MR AN FIRIBOX 16 A7 A iR &, A ER AN 7RATE 8 NOP 4R 24T, 10K
TR T R AF il % T A A AR 2 AL 2
5:  WURTFUAXT A A7l as AT R SR, W B RS2 8 21100 1k

w

i
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2411 frfERRAE
ADDLW W 53z BN g in
ik ADDLW  k
BREAL: 0<k<255
e (en (W) +k-o W
2R [PPIRFS AT N, OV. C. DCHfl Z
LAY | 0000 | 1111 | Kkkk | kkkk |
R W AN A S 8 fiar
BR% “k” #n, 45 RAeRAFHE
W Z 74
RS S 1
ERRILEE 8 1
Q JH WA
Q1 Q2 Q3 Q4
Y FOLEI ‘K7 | AbERNCE EAW
SEpl ADDLW  15h
PATHR A1
W = 10h
PATIRA )G
W = 25h

ADDWF W 55 f 2 2EER RN

Tk ADDWF  f{d {,a}}

BRAEHL: 0 <f<255
d € [0,1]
a € [0,1]

Pk (W) + () — dest

2R [PPIRFS A N. OV. C. DC#1Z

Pl | o010 | otda | fef [ frff |

Tt B« W A ES f i Ea A aAEm.
RdH0, GERFMAEWF. Wfdh
1, 4iRAFRIZAEE T CBRUD
miE a0, ERMEIEAMHX. W
Wakil, 4 BSRiE#E GPR 7-ifX
(BRI
wifaho HAERE TV RINIESSE, R
Pf< 95 (5Fh), R4k LLn %L
AFRE T IR BT ERAE . TERS IS
% 24237 “rAIEERMF A
A AL RS .

AT 1

R LBk 1

Q JAHAERAE:

Q1 Q2 Q3 Q4
=2 Bk A PR K EUN
AR “f” H AR 75 728

PATHR A A
w
REG

ADDW  REG 0, 0

17h
0C2h

0D%h
0C2h

LIREIEE R {label} F5 4S5

¥ P I) PIC18 $5-4#i I REAE IR S BNC AT Z AT W IE bR 5 28, T 5 TFhk. WEREM ThS, 8
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ADDWFC W 5 A RrAfin ANDLW SLEV R W S r S8 B S IEH
ik ADDWFC  f{d{a}} ik ANDLW  k
BRAEH 0<f< 255 BRAR A 0<k=<255

d e [0,1] o N

a < 0] fiip o (W) ANDk — W
B (W) + () + (C) — dest SERMHREL: N, 2
,4 \ Bl [ 0000 [ 1011 [ kkkk | kkkk |
ZHMEPRAR: N, OV, C. DCHIZ o e T
GIETE | o010 | ooda [ ffff [ tfff | beli: uy ‘%ﬁﬁ%ﬁ%ﬂgm&%ﬁrum
B 1WA BRI GALS w A7 £ 1 164, 1

WAL W d b0, 4 HAFE(E W ;

o W d o1, S RAPRRAE A AR CRIEEl 8 1

e Q A HAE

a0, ERPCERIEAGEN. W

Wea k1. 4] BSR iH¥ GPR fEfilx Q Q2 Qs Q4
BRI . R WALHIE k| ACE R BEAW
wifaho AMERE TV EINIES4E, R
<95 (5Fh), 54wk LAar % B
A HE U AT AR . S abl: ANDLW  O5Fh
% 24.2.3% “SLEIHEHES AR F PATHE A A
TH n K FH R AL R4 . W = A3h
R TH: 1 PATHRA S
N w = 03h
i 4 R 1
Q JA A
Q1 Q2 Q3 Q4
=2 B A EE EUN
A AP | HbR %173
S ADDWC REG 0, 1
AT A AT
REATAREN = 1
REG = 02h
W = 4Dh
PATHR A5
WAL krEN = 0
REG = 02h
w = 50h
DS39629B CNZs 302 1t ?‘JJ% © 2005 Microchip Technology Inc.
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ANDWF W fIERESER
T ANDWF  f{d{a}
BREAL: 0<f<255
d €[0,1]
a € [0,1]
k. (W) .AND. (f) — dest
25 M [FPIRAS A« N. Z
Pl | 0001 | Olda | FEff \ fFEff |
Bl B W A S A8 f N AT IZ
S8, R dho, 4R ME W
o R d 1, S5RAERIAEf
(B
Wi ah o, EFPEBIEAMHEX. W
W a1, i BSR %+ GPR 17X
(B
¥ a o HAERE TV RIS E, X
FE< 95 (5Fh), $54 kLA II%L
Ak F A T . RS
35 24.2.3 35 “SEEIEESHEF AR T
A AL RS -
e TH 1
184 F% 1
Q SR
Q1 Q2 Q3 Q4
B 54 LGszibei EYN
AT A f H b % 72
Sl ANDWE REG 0, O
PATFR AT
W = 17h
REG = C2h
PATHRA G
W = 02h
REG = C2h

BC BEAL Bk
ik BC n
BRAEHL -128 < n < 127
(R U bR B A 1
(PC) +2+2n—PC
M IPRZS AL 7
Bl | 1110 ‘ 0010 ‘ nnnn ‘ nnnn |
B« R AREAL N 1, FEPREkEE .
ZHFRAMG “2n” 5 PC AN, BT
PC it MBI T — 4484, ALl
PrHhbFh PC + 2 + 2n. #ERIFRER N
10, IR —FAURHIR S
Rl 1
iR LEE 1.(2
Q JA Ak
Uk
Q1 Q2 Q3 Q4
PRI 7 RIE n JOPEAET 5N PC
T EE RERAE SRERAE SERAE
AR A B
Q1 Q2 Q3 Q4
[ wm [womsn | wmgags | swe |
T HERE BC 5
AT FE2 0
PC = Mtk (HERE)
WATH 25
WRHALARER = 1
PC = Hiht (HERE + 12)
WIRMAbRER = 05
PC = Huht (HERE + 2)
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BCF % f FHEBTHEEF BN Ay 57 M Bk
B BCF f b{a} Bk BN n
BAREL: 0<f<255 AR 128 < n < 127
oo BRAF BB 1
a €01 (PC) +2+2n — PC
Bt 0~ f<b> TRMORER: K
SRR x BIE IR | 1110 I 0110 l nnnn ‘ nnnn |
LAY | 1001 | bbba | fref [ ffrf | B WS 1, RO R B,
WL FEHE B R0 b I “HERAN “2n” 5 PC AN T
Wik ako, EPPEEEAMEX. W PC R MEEUH N — 4484, BTLd
Ral1, fiif] BSR % GPR 17X Bkl PC + 2 + 2n. fbrGEAI A 1
CBRIND » N, %3R4 R — AR 4
i ako HAERE T RKIESSE, R LA g 1
FF<95 (5Fh), 54 sk LA I AR
LSBT . RS0 54 JE A 1(2)
5 24.2.3°F “ILAIHERHET AR Q JH A
ﬁ?%ﬂﬁﬁﬂ&m%é”o QH%EE!{:&:
TR 1 Q1 Q2 Q3 Q4
184 RIS 1 B | ¥ | HEGE | SAPC
Q JA AR A A TR A
Qf Q2 Q3 Q4 SR B
PG Py POELL- &7 5 Q1 Q2 Q3 Q4
Ar{ra t P47 § [ wm [wwmmn | wmzor | swme |
A BOF  FLAGREG 7, 0 TRl HERE BN  Junp
PATHE AT PATHR A0
&T;Ifﬁ_REG = C7h PC = bk (HERE)
REEEYE FEHEA
FLAG_REG = 470 A e = 1.
PC = Hubk Junp)
WRGHREN = 05
PC = Ml (HERE + 2)

i
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BNC TeBEA N Bk BNN Ak S Bk
VBV BNC n VE . BNN n

AR -128 < n <127 PR 128 < n <127
(R WA FRERL A O SE(ER IR AbR RN 0

(PC) +2+2n— PC

(PC) +2+2n— PC

M PR A« ¥ 2R PR « o
i[RI R | 1110 ‘ 0011 | nnnn ‘ nnnn | PLARAD . | 1110 I 0111 l nnnn ‘ nnnn |
LR IR bREN N 0, FRITK Bk 1t B« WRAAFREN N 0, FEKBkEL .
ZHEHIRMG “2n” 5 PCAHIN. BT ZHERIEMG “2n” 5 PC AN, BT
PC B3 MEEUH N — 4484, BT PC R MEEUH N — 4484, BTLd
Pl PC + 2 + 2n. HEALAR AN Bk PC + 2 + 2n. fubr&fily 0
O, Zfe4 A —&AEAWTES - N, %3R4 R — AR 4
&4 1 TR AL 1
B4 A 12 4 RS 1@
Q JAl AR Q JA AR
WR B - an Rk
Qf Q2 Q3 Q4 Q1 Q2 Q3 Q4
a] BorEgn | AEEEE | SAPC L] s | WEEdE | BAPC
TR TR THRAE TR TR TIRAE THRAE TR
WA - WA :
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
[ wem [wvesn | wmmsae | wme | [ wem [wowmsn | wmmgas | wme |
Nl HERE BNC Junmp Tl HERE BNN Junmp
PATHEA AT PATHE A |
PC = #iil  (HERE) PC = i (HERE)
PATIRA G PATIR L S
WRERRAR = 0, WRIRELL = 0
PC = fiklk Junp) PC = bk Qump)
WAL = 1 IRSRELL = 15
PC = ik (HERE +2) PC = Mkt (HERE +2)

g«
i
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BNOV N H Bk BNZ A AZ N B
ZRFR BNOV n B BNZ n
AR 128 < n < 127 BAE R 128 < n < 127
(e W Lk AR 0 SE(ER WA TR EAL A O
(PC) +2+2n—PC (PC) +2+2n—PC
SR RIARZS AT« p ZMARPIRSAL : 7
i[RI R | 1110 ‘ 0101 | nnnn ‘ nnnn | PLARAD . | 1110 I 0001 l nnnn ‘ nnnn |
i« R RSN R 0, FEF Bk 1« AR TRRENH 0, FEFIGBE
ZRERAMYS “2n” 5 PC AN, BT ZREAMG “2n” 5 PC AN, BT
PC $id i T T — 4454, LA PC $i i T T — 4484, Tl
Btk PC + 2 + 2n. i AR AN Friihbis A PC + 2 + 2n. &EFRENA
0 B, ZIRA N — KBRS . 0 I, ZIRA N — KRR MIES .
N & 1 LT 1
e 4 R4 1 (2 54 JE AL 1 (2
Q JAH Ak Q JAHHERAE:
T kA - PNt
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
R BOLA e n | AbEEEE HAPC R Borign | AbFREE HAPC
THRAE THRAE THRAE TR TR AR THRAE TR
WA - R A -
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
[ v [wvesn | womgas | sme | [ wem [wowmsn | wmmgas | wme |
i HERE BNOV  Junp il HERE BNz Junmp
AT 21 AT FE2- 0
PC = Hhhl:  (HERE) PC = il (HERE)
PATIR A5 WATHA 5
i ibrEL = 05 WRBEREN = 0
PC = ki Qumpd PC = ki Qunpd
s RSN = 1 WRAEThFEN = 1,
PC = Jitik (HERE + 2) PC = Mtk (HERE + 2)

i
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BRA b a8t

EN R BRA n

(A -1024 < n < 1023
(R (PC) +2+2n—~ PC

52 (KR i
WA | 1101 ‘ onnn | nnnn ‘ nnnn |
P ZHERIRMG “2n” 5 PC AN, Fh
PC ZAGis A AR —%
B4, PrUUHHbR Sy PC + 2 + 2n. 1%
PRI — KAWL .
R TR 1
a4 LA 2
Q JAHR A
Q1 Q2 Q3 Q4
PE BRI n | AbEREER HAPC
THRAE THRAE THRAE THRAE
Ll HERE BRA  Junp
EARTE R}
PC = Hik (HERE)
HWATHR2 )5
PC = ik (Qunp)

BSF W f AR RAIE 1
Bk BSF f, b{a}
AR 0<f<255
0<b<7
a € [0,1]
A 1 — f<b>
M A PIRESA « o
Lo | 1000 [ bbba | ffff | frff |
i - FG A7 FIOAT b B 1,
Wi aky o, EPBEAEAAEX . W
Ral1, fiif] BSR & GPR f7fif X
CBRUO .
mifako HARE TV EMIELSE, R
F <95 (5Fh), JE4 Ll Bk
AU F U GHATEAE . PERIES I
5 24.2.3 % “SCENHERHES AR I
F A AL 4 .
AT 1
LR IEE UEE 1
Q AT
Q1 Q2 Q3 Q4
PR o POBLE e 5
AT f AAr f
il BSF FLAG REG 7, 1
PATHR AT
FLAG REG = 0Ah
PATHRA A
FLAG_REG = 8Ah
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BTFSC MR F AR EIAL, 4 0 Mgkt BTFSS MRRBF AR AL, 4 1 WISk
i BTFSC f, b {,a} S BTFSS T, b {,a)
AR 0<f<255 AR 0<f<255
0<b<7 0<b<7
a € [0,1] a € [0,1]
k. WmE (f<b>) =0 Nkt Bk WmE (f<b>) = 1 Mgkt
25 M [FPIR A« o W R AL 2 o
HLagEs. | 1011 | bbba | ffff | ffff | PR | 1010 | bbba | frff | ffff |
B WAL FAL b A 0, NIk F—4 P WRFARR I b A 1, Bk N —%
54, WIFE b A 0 I, EFF 44545 54, WIfEb A 1, EFF 4445
(CPAT 4 aTF8 2 WAL FE 2 TP AT— CPAT 41T Fe 2 WAL Fe 2 ) TP AT—
% NOP 54, (IR AR 4 . % NOP 54, (FiZIR LN AR 4 .
miE a ko, ERMEAELAMHX. Wi mEa ko, ERMEIEAMHX. Wi
ai 1, ffiH BSR #%# GPR 17fifIX  (ER ai 1, ffiH BSR %# GPR 17fifIx.  (ER
. .
wifaho AfFRE TV EMIES%E, RE Wi aho AMERE TV RINIES 4, HE
f< 95 (5Fh), ¥4 Lf LRk f< 95 (5Fh), ¥4 H0R LD ECHE
FHERE AT R . VERSITE S IS 24.2.3 FHER AT B . VERSIE S IS 24.2.3
R RYA: IE v = B e ] ot s i) 5“7 ENEER kS kAR P I R AT
FIALIRFES” - FIALIIFES” -
154 T H: 1 EER 1
ERILEIAE 1(2 Je A %L 12
¥ WRBGL IR G HIRA 2 R4 e R IS G IRA 2 R4
AT BTFSC T3 3 AN A MHAT BTFSS 752 3 AN i 1.
Q JA IR Q JE A
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
PN (s Qb SR PR b AbBR TR
AT f B At Hed
hn Skt . PiP S/ Sul
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
BT ETTEEEE S plf S pll SR il
Rk e 4 R RA 2 T4 Bt e A R THIRE 2 a4
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
AR A A AR AR A AR AR
AR A A AR AR AR A TR
bl HERE BTFSC FLAG 1, 0 L HERE ~ BTFSS FLAG 1, 0
FALSE FALSE
TRUE TRUE
AT A /T PATHRA1T
PC = it (HERE) PC = ik (HERE)
PATIR S )G PATHRA S
I FLAG<1> = 0; I FLAG<1> = 0
PC = Mk (TRUB) PC = M (FALSE)
WH FLAG<1> = 1; R FLAG<1> = 1,
PC = ik (FALSE) PC = ik (TRUB)
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BTG ¥ £ P ERALEUR

Bk BTG f, b {,a}

AR 0 <f< 255
0<b<7
a € [0,1]

(e (f<b>) — f<b>

2R (PPIRAS A oG

Bl | o111 | bbba [ ffff [ ffff |

i - FEEARE A T AT b HUS .
a0, ERIEEME X . W
Hay1, ffif] BSR & GPR it [X
CERIAD »
ik a ko HAERE TH R LSHE, N
FE< 95 (5Fh), 54 A LA LI
Ak F U GHAT A . FERES I
% 24.2.3 % “ILAHERHF U A E
IR FIE AL 3R 4 .

a4 74 1

a4 I 1

Q JA AR

Q1 Q2 Q3 Q4
PRI |5 POBLib e 5

A f AR f

s BTG  PORTC

PATHE AT
PORTC = 0111 0101 [75h]

PATIR A ) -

PORTC

= 0110 0101 [65h]

© 2005 Microchip Technology Inc.

i

DS39629B_CN %5 309 5t

BOV it ) Bkd
(PR BOV n
LB -128 < n < 127
SE(ER Un i AR R 1
(PC) +2+2n—PC
SR PR AS A« o5
IR TR | 1110 I 0100 l nnnn ‘ nnnn |
i« WA AR A 1, R Rk
ZHERIRMYG “2n” 5 PC AT, BT
PC $ i T T — 4484, Tl
Pk PC + 2 + 2n, Wi ARG R
1, %82 — 5 UA RS
EER 1€ 1
4 SR I 1.2
Q AL
Qi R B -
Q1 Q2 Q3 Q4
P BRI n | AERSE 5N PC
AT TR A AT
WA B
Q1 Q2 Q3 Q4
[ wem [wowmsn | wmmgas | wme |
s HERE BOV Junp
AT FE2- 0
PC = il (HERE)
WATHA 5
WA bR AL = 1
PC = ki Qunmpd
IR HAREN = 0
PC = Huhk (HERE + 2)
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BZ AENBEE CALL WHTEF
vk BZ n ke CALL k{s}
(R 128 < n < 127 (B 0 < k < 1048575
ek I AT AR 1 s €01
(PC) +2+2n— PC (e (PC) +4 — TOS,
- i o k — PC<20:1>
R RS AT « ’
XDHE/]H( ’Tl 36 ﬁﬂ%s=1
BLART: | 1110 ‘ 0000 | nnnn ‘ nnnn | (W) — WS,
i WA TATER N 1, TR B (Status 7 f7##) — STATUSS,
ZREHIRMYS “2n” 5 PC AN, BT (BSR) — BSRS
PC $id i T T — 4454, LA SR IR 2 1 I
B A PC + 2 + 2n. &EbRENL N Bl
&, ZEe Al — | HAFe A 3z
18, BRSNS WA (K<T:0>) 1110 | 110s | kokkk | kkkkg
Fe 4T HL: 1 WA (K<19:8>) 1111 |kygkkk | kkkk | kkkkg
4 JE L 1@ i FTYEREAS 2 MB 147 2 B AT 1
Q JA A A, 1\, BiRMHE (PC+
'Q1 az Qs o W. Status Fil BSR % fE %[N BAEN
AN BT %4 WS, STATUSS
PR LM n | APREE HANPC FIBSRS. WH s =0, ¥ASHATTA
3 4 A 534 A SR A oS EH (B . RIE, K 20 f7101E k
— N PC<20:1>. CALL 245 45
LN f\ P SV =
Q1 Q2 Q3 Q4 s
PR (VA AR TR e ’
=S w:iLn” A AL o 4 FE K 2
Q AT
LBl HERE BZ Junp Q1 Q2 Q3 Q4
HATIE AT PR BT BR[| B PC A | Bear RIS
PC = Huht  (HERE) k<7:0> HER k<19:8>,
PATIRA )G 5N PC
WMRARIREN = 1;
PC = fthl: QJunp) ot 31 SR SHRAE ot 31
WRARNREN = 0;
PC = it (HERE + 2) bl HERE  CALL  THERE 1
PATFRATT
PC = Hihk (HERE)
PATHR 2 5
PC = Hiht (THERE)
TOS = Mk (HERE + 4)
WS = W HF5
BSRS = BSR %{if
STATUSS = Status 2/ fs

g«
i
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CLRF S e CLRWDT BEITHENRES
BV, CLRF f{,a} Bk CLRWDT
BREAL: 0<f< 255 BAEEL: o
a €[0,1] e 000h — WDT,
B f: 000h — f 000h — WDT Jii 44,
1-2 1-T0,
SRS Z - 1P
EaCh | 0110 ‘ 101a | fFEff ‘ fFEff | B2 AR S A - TO, PD
B AR % 1 BN DLER [ 0000 [ 0000 | 0000 | o100 |
IR a k0, AR, B CLRWDT #5442 REA 1 10052 I 28 S
Ya 1, #H BSR 4 GPR X S} . IRASHLTO A1 PD 1 1.
(BRI oA 1
a0 HAERE TH RIS, H *27”‘;
<95 (5Fh), 54 s bLar sy 1H2 AL 1
bk U A BT B . PEIEITE SN Q JAEE .
B 24.2.3 7% “ILAIEERIES U FE
Q1 Q2 Q3 Q4
AR RALHIES” o | mmEcE | s
HeA 8 1 o e -
164 FHIEL 1
Q JH A Al s CLRVWDT
at Q2 Qs Q4 PATHEAIT
o i IR = WDT 3142 = 2
frira f A dr et PWITHEL )R
WDT - %ids = 00h
A CLRF FLAG REG, 1 WDT Ja 4 4iie% = 0
TO = 1
PATHE AT PD = 1
FLAG_REG = 5Ah
PAFHEA R
FLAG_REG = 00h

i
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COMF % f BUkb
ik COMF  f{d{a}}
AL 0<f<255
d € [0,1]
a € [0,1]
Bk (f) — dest
2R A PIRZS A < N. Z
LSS | 0001 | 11da | fff | frff |
i - KA F RO AR, iR d o 1,
i RAPETE W e Wi d 4 0, &iRAr
M7 fres f (BRI
Wik a0, EEPEEEAEX. W
Hak1, i BSR#%# GPR frffX
CERIAD &
mif a0 HAFRE TV IR %E, N
PF<95 (5Fh), R4 K LA
b LB ARAE. PRI L
% 24.2.37 “rAHTHF AR
W IR AL 47 -
HATH 1
A P 1
Q JA AR
Q1 Q2 Q3 Q4
PR Bk POBLE e BA
A f H A2 7 4%
s COMF  REG 0, 0
PATHR AT
REG = 13h
PATIR )5
REG = 13h
W = ECh

CPFSEQ b f AW, s f=w miskid
Bk CPFSEQ f{a}
PER 0<f<255
a € [0,1]
A H - W,
W (D = (W) Bk
A Lol
M IPIRZS A« I
HLERES: | o110 [ oola | ffff [ ffff |
1t T PAT AT RE, K B A7 e
JGf IS W IR P 2 L
W f=W, WIFTEEIHE 40 & 7T
4 NOP $54, AFIXAME 2 1A UM #1
9
WA a0, ERRBEEAEAMX . W
Haki1l, i BSR%EHE GPR frfifX
CBRIA)
mA ay 0 HAGRE T RINIELSE, H
FLE< 95 (5Fh), f54 ks LA EI%L
AL U TEAE . FERIE S0
58 24237 “SEIEHRIIHUBR TE
IF] AR [ AL IR 47 -
&7 1
&4 R 1 (2)
VE: W ARBki e 4 R A 2 TR
4, JUFAT CPFSEQ % 3 AN,
Q JH SR AE
Q1 Q2 Q3 Q4
PR i SiE e T ARAE
ifras f
LIPS 7Sl
Q1 Q2 Q3 Q4
IV
WRBOE 4R A R IR 2 4154
Q1 Q2 Q3 Q4
THRAE THRAE THRAE THRAE
THRAE THRAE THRAE THRAE
s HERE CPFSEQ REG, 0
NEQUAL
EQUAL
PATHR A0
PC Jil = HERE
W = 2
REG = 2
PATIR S S
i REG = W,
PC = il (EQUAL)
mH REG z W,
PC = ik (NEQUAL)
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CPFSGT Lbas £ FW, 05 f>W gk
T CPFSGT f{a}
B 0 <f<255
a € [0,1]
LU - (W,
WE D > W, Bkt
A o)
25 W [FPIRAS AL « o
Bl | o110 [ 010a | ffff [ ffff |
i : W PAT IR T ik, K s 464
JC IS W IR B
Wi f>W, MFTE 48 E IR HIT
—4 NOP $54, fHIXANFR 4 1 J A&
B4
miE a0, ERPMEMEAMHX. W
Raki1, 1#7 BSR k% GPR %X
CERIAD .
wifaho HAERE TV RINIES S, R
Ff< 95 (5Fh), Fr4miks LRI
AFREFHEAR BT ERAR . TERS IS
2 24.2.3 7 “SpRAIEERHEF IR
A AL IR -
B TH: 1
184 FAL: 1 (2
E: RPN iEA R ERA 2 78
A, AT CPFSGT T2 3 AN JE .
Q JA A
Q1 Q2 Q3 Q4
PR i LB 2
AT f e
IES SO
Q1 Q2 Q3 Q4
BT T
WP 484 R IR 2 F1R 4
Q1 Q2 Q3 Q4
TRE TR AR TRAE
R A AR R
s HERE CPFSGT REG, 0
NGREATER
GREATER
PATFR AT
PC = Huhk (HERE)
W = 2
BT 2
WHEREG > W,
PC =  Hihik (GREATER)
WREREG < W;
PC = Ml (NGREATER)

CPFSLT OB ERI W, 43R £ < W B
[ CPFSLT f{a}
AR 0<f<255
a € [01]
B - W,
W () < (W) Bk
A5 )
2R PR « T
Lo | o110 [ 000a | ffff | fiff |
Wi TS AT RS IS, B EdR A i
JCf A ES W IR A tb s .
WA f<W, I FTHR IR 48 4Bl 37 IR T
2% NOP 484, HIXANEA 1k XU 1
B,
M ako, EPERBHAEAEX. W
Ral1, flif] BSR & GPR ffif X
CERIAD
Wi ayo HAR TV EMIELSE, N
FLE< 95 (5Fh), {54l AL A%
AU F AT ERAE. PEIES I
%8 24237 “SLEIEERII R TE
R AL R4 .
TR 1
R4 RIS 1 (2
W WURBK e A R 2 PR
4, MIHAAT CPFSLT 753 3 4N
Q A A
Q1 Q2 Q3 Q4
PR i% R HHCH: 5
s f BAE
B
Q1 Q2 Q3 Q4
TR
WRBOL R4 S A 2 74454
Q1 Q2 Q3 Q4
TARAE THRAE FIRAE THRAE
THRAE THRAE IR TR
AR HERE CPFSLT REG 1
NLESS :
LESS
PATHR A0
PC = Mt (HERE)
W = 7
PATHR A S
WEREG < W
PC = it (LESS)
WEREG = W
PC = Mk (NLESS)
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DAW Xt W 7R AT+ ke DECF f1
Tk DAW Tk DECF f{,d{a}}
BREAL: " BAEEL: 0<f<255
B fF - 115 [W<3:0> >9] 5% [DC = 1], W] d € [0.1]
(W<3:0>) +6 - W<3:0>; a €01
= Y (EN (f) —1 — dest
(W<3:0>) —~ W<3:0>. ZHREPRAR:  C. DC. N. OVAIZ
I [W<7:4> >9] 5 [C = 1], ] Lo | 0000 | otda | fff | frff |
(WeT:4>) +6 — W<T:4>, L A5 A £ IR 1. IR d K 0, 45
C=1: BACREEW b I d 1, £ R
oy HAFEE (R .
(W<T:4>) — W<7:4>. Wi a k0, MEPEMEIRIEIEREX . W
BZHEM PR AS AL« C Wak1, {fH BSRi&#H GPR f#1ifX
BN
DLEsi: [ 0000 | 0000 | 0000 | o1 | Wit a O FLAERE T REMIE 4L, I
B DAWE 4 1AW PN 1) 8 i At BRI <95 (5Fh), FR4 ks LA B%L
45 BCD # X A= 2 M, Jfr=A—A ARhE AT . FERE S L
IERA A 4 BCD A% 2045 3L, 3 24.2.3 9 “rAIEAHEF P E
27 1 A AL RS -
R IR 1 a4 TR 1
Q i B B4 AL 1
Q1 Q2 Q3 Q4 Q F R
PR i R EHCH: 5 Qt Q2 Q3 Q4
W 5174y W 574y P T AeFR EUN
1 DAW AAras f H A5 27 17 A
PATFR A0
W = AS5h i DECE CNT, 1, 0
C = 0 s
DC = 0 AT R A1
BUTHR 4T AL
W = 05h -
] = 1 PATHR A )G
DC = 0 CNT = 00h
] 2: z = 1
AT A AT
w = CEh
C = 0
DC = 0
PATHR A R
w =  34h
C = 1
DC = 0
DS39629B CNZs 314 1t ?‘JJ% © 2005 Microchip Technology Inc.
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DECFSZ iR 1, X0 Bk
i DECFSZ f{d {a}}
(e 0<f<255
d € [0,1]
a € [0,1]
Ee (e (f) =1 — dest,
500 0 Ikt
25 W [PPIRAS AL : I

DIE R | 0010 \ 11da \ fEEf \ fEef |
i : Fafras AR 1. Wik d o,
EPRAFAEAE W B, W d R 1, g58A7
FlIZFfEes f (BRI -
WRLERN 0, MEFCLRIRMIES
MHAIT—4 NOP $54, 1352 B W
JA$E 4 o
Wi a0, EFPHERIEAMGX. W
W a1, i BSR %+ GPR 12X
CBRIN) »
Wi ah o AMERE TV RINIESE, R
FE< 95 (5Fh), 454k DAL EIEL
AFhE A A TEAE . B IE S L
#2423 “SrAIEEEHEF AR F
T HFFAEREMLKNES” .
R4 A 1
184 FEL: 1 (2
E: WARBLIE iR A EERA 2 78
4, MHT DECFSZ F8 3 AN A,
Q JA A
Q1 Q2 Q3 Q4
PN 54 LGSzibei EYN
AT es H ¥R 25 4755
OB 7 Su
Q1 Q2 Q3 Q4
IEEETTEETTEETG
WERBL 1 $e 2 G THIRE 2 T4 4
Q1 Q2 Q3 Q4
R AR A A
A AR A A
Sl HERE DECFSZ ONT, 1, 1
GOTO LOoP
CONTI NUE
AT A /T
PC = i (HERE)
PATHRA )G
CNT = CONT-1
WHRCNT = 0;
PC = Jihi- (CONTI NUE)
WHECNT2 0
PC = Ml (HERE + 2)

DCFSNZ fok 1, 3E 0 JUBkit
ik DCFSNZ f{d {a}}
PER 0<f<255
d € [0,1]
a € [0,1]
A (f) =1 — dest,
1A 0 Wk
W BRSO« G
HLa A | 0100 | 11da | ffff | fiff |
1t P Aras FIIN A 1. ik d b o,
SERAEHE W e R d b 1, &84
W25 8% f BRI .
WRLGREAN 0, WEF LB
A IMHAT—4 NOP 54, %384 A
MRS
M a0, ERERBEAEAAEX. W
Ral1, i BSRIiEH GPR f7fikX
BRI ©
mAako BMARE TV EMIELSE, R
FLf< 95 (5Fh), 184l LIarRN%
AL U AT E A . PRSI S 0
% 24.2.37% “SrEIBEARHF UKD
TH 0 I RE FAL RS .
14 T8 1
a4 AL 1 (2)
V: WARBk e R THIRA 2 T8
4, AT DCFSNZ i 3 3 R
Q i A
Q1 Q2 Q3 Q4
PR (b AR E EEUN
AR f H AR 27 f7 4%
JUPS/SuR
Q1 Q2 Q3 Q4
T T
WRBOL R4 S HIRE 2 74154
Q1 Q2 Q3 Q4
I T s
TR THRAE THRAE TR
L HERE ~ DCFSNZ TEMWP, 1, 0
ZERO
NZERO
BAFE LT
TEMP = 9
PATIRR G
TEMP = TEMP-1,
W TEMP = 0;
PC = bt (ZERO)
i TEMP z 0;
PC = i (NZERO)

© 2005 Microchip Technology Inc.

i

DS39629B_CN %5 315 5t



PIC18F6390/6490/8390/8490

GOTO Tkt INCF £ 1
ik GOTO k Tk INCF  f{,d {.a}}
(8 0 < k < 1048575 HESL 0<f<255
. N . d € [0,1]
}i,gl/f o k — PC<20:1> a € [0,1]
EEMOGREL: T e ) 51— dest
BlLAsh = g
$—AF (k<7:0>) | 1110 | 1111 | kgkkk | kkkkg S MIPRAAL C. DC. N. OV#IZ
BT (k<19:8>) | 1111 | kookkk | kkkk | kkkkg WL, | 0010 | 10da | ffff | feff |
i - GOTO R4 A VF L4 Bk B 44 A i« BRI IARIN . W dAo, 4
2 MB i du Bl AT AT A2 B . ¥ 20 RACAEEW B W d b 1, g5RA47AR
f7iMl k AN PC<20:1>, GOTOURZ I TRt (B0 .
JAE4 . M a0, EPERBEHAEAEX. W
Fe TR 2 Hak1, f#H BSR i&#t GPR fEfi X
) (BRI .
R UEE 2 miakyo HARE TV EMIELSE, N
Q JE A <95 (5Fh), FR4 ks LA B%L
’ Q‘1 a2 Q3 Q4 AU F A AT ERAE. PEIES W
# 24.2.3 % “SEAIECEHEI I E
b AVALIE A 1357 RIZ FE R AR S”
k<7:0>, k<19:8>, SR 1
A PC ]
EERGLE e 1
2R AE 2R AE k(3 SR Q JA I #RAE:
Q1 Q2 Q3 Q4
Al GOTO THERE 20 B A E CUN
A7 § R
BUTHEA B AAfER H AR A7 4
PC Hihl: (THERE)

aNAR

PATHR A A
CNT
4

C

DC
BATIEL

CNT

Z

C

DC

i nn
DO

I NCF CNT, 1, O

DS39629B_CN % 316 T
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INCFSZ fin1, 2o gk
i INCFSZ f{d {,a}}
BREAL: 0<f<255

d € [0,1]

a € [0,1]
Ak (f) +1 — dest,

SRWIPRA AL :

I AREE R 0 Mgkt
7

LA | o011 | 11da | ffff | fiff |
iR BEAHR IR EIN. wRdAo, 4
RAEHEW . W d N 1, Z5584EMR
AT (BRI .
WMRLERN 0, WEF LW IRNTES
MHAT—2 NOP $54, flliZdir 2 B AL
JAHIe 4.
Wi aR o, ERPREEAAEX. W
Ral1, flif] BSRi%# GPR 17X
(BRI S
ik a0 BAfRE T RMEA S, X
FEF< 95 (5Fh), $54 His LA B4
AU F U AT AR . PERIES I
3B 24.2.3 %5 “ILAIHERHES HAR P
W HE R ALRIFES .
FRAFHL: 1
54 AL 1(2)
WP IR A SRS 2 £R
A, AT | NCFSZ T2 3 AN .
Q J A
Q1 Q2 Q3 Q4
PR % SiE e N
AT f H AR 27 f7 2%
E Sum
Q1 Q2 Q3 Q4
Lozt | o | o | s |
IR 4R 5 TR 2 £ 4
Q1 Q2 Q3 Q4
M| ek | sk | e
AR AR AR AR
v HERE I NCFSZ CNT, 1, O
NZERO
ZERO
PATFE AT
PC = ik (HERE)
BATIE S 5
CNT = CNT+1
WMHRCNT = 0
PC = bl (ZERO)
W CNT# 0
PC = i (NZERO)

INFSNZ fim1, JE0 Bkt
frar INFSNZ f{,d{a}}
BAERL 0<f<255
d € [0,1]
a €[0,1]
L (En (f) +1 — dest,
WREE AN 0 Mgkid
ZAMAIRPIRZS AL : o
Bl | 0100 | 10da | fFff [ ffff |
i« Kot OB 1. ktd ko, 4
RAHEE W . Wil d oA 1, 2587
HAER T (R .
WMRLGREAN 0, WEF CLWIRNTE
LMTHAAT 24 NOP $54, TiZdR4 1k
XUHATE S
W a0, ERRBEAELAMEX . W
Fak1l, fiiH BSRI%EF GPR 17X
R .
W a0 HAGRE T RINIREL 4, H
FF<95 (5Fh), &4 wiAsLASL I
AL A A AT E A . PRSI S
% 24.2.3 % “LEIHERAE I U E
A A4 .
164 TR 1
T84 AL 1 (2)
VE: WURBEE RS R ERAT 2 TR
4, MIHAAT | NFSNZ 753 3 /> 3
Q JH A
Q1 Q2 Q3 Q4
PR i Kb B A VN
AT Hbr 74
T
Q1 Q2 Q3 Q4
VTV
A A R TR 2 T4
Q1 Q2 Q3 Q4
THAE THRAE THAE THAE
THAE TIRAE THAE THAE
NN HERE INFSNZ REG 1, O
ZERO
NZERO
PATHR 2T
PC = bk (HERE)
BTSSR
REG = REG+1
W REGZ 0
PC = Ml (NZERO)
WRREG= 0;
PC = bk (ZERO)
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IORLW BorEIS W EZ#EEEH IORWF BWE5fEEEREH

i IORLW k S IORWF  f{d {,a}}
PRAEHL 0<k<255 AR 0<f<255
. ~ d € [0,1]
fiip o <vy> OR.k—W o
:MQEJ%”M: |N iuoio 001 | ok | ik | BRAE (W) .OR. (f) — dest
i -
‘Qﬁj A5 W I 5 8 3037 BV K T4 ORGSR, N2
. éﬁ %ﬁ%ﬁgﬂ‘ﬁﬁﬁﬁifu " Pl | 0001 | 0Oda \ fEff \ fEff |
e 1 B ¥ W 1995 5 2 A § I AT
v N wBES. W d R0, 4iRgEMAE W
R JSA 1 oW d k1, SRR f
Q JE A CBRIN »
Wi ah o, EFPEEEAMEX. W
1 2 3 4
9 < s Q a1, f£/H BSR JE# GPR /X
B B VS veit 5 W BRI .
SERIE K ¥ a o HERTY REMIESE, X
<95 (5Fh), $54 ik Lhr k%L
Sl | ORLW 35h bk U A BT B . PEIHIE SN
axtl: A ‘ 3% 242,37 “SLEISERHE I AR P E
PATFR AT A AL IR -
W =  9Ah ek
. YN 1
BTHR A LRSS
w = BFh 54 FWIHG 1
Q JA AR
Q1 Q2 Q3 Q4
B {54 LGszibe EYN
Ares H b5 25 4755
s | ORWE RESULT, 0, 1
AT R A1
RESULT = 13h
W = 91h
PATHR A )G
RESULT = 13h
W = 93h
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LFSR #HA FSR
TEYE, LFSR f, k
(e osf<2
0 < k <4095
o ien k — FSRf
M PR A« T
LA : 1110 1110 00f f kq1kkk
1111 0000 k7kkk kkkk
! F 12 AL EDEL K BN TR I R BT 2
e
184 TH 2
EERILE R 2
Q JA ST
Q1 Q2 Q3 Q4
=2 A HITEL k A ERH PRV IR S
) MSB 1) MSB 5 A
FSRfH
] BRIk | AREREE | KA EIE K
[t LSB ) LSB 5 A
FSRfL
ANIE LFSR 2, 3ABh
PATIRA A
FSR2H = 03h
FSR2L = ABh

MOVF B f
Bk MOVF  f{,d {a}}
AR 0<f<255
d € [0,1]
a € [0,1]
A f — dest
Z R PR AT « N F1 Z
Lo | 0101 [ ooda | fff | frff |
i« AR d FPRAS, R frds f RNARA
HArHt. Wi d ko, g5RAAE0E W
o B d N1, SRR
(BRIN) o« TRILLN 256 FI5 A7l X )
R TT.
i a0, EEMNHERAE WX . W
Ral1, i BSRIEH GPR f7iX
CERIA &
a0 BAERE TV RIIRA 4, H
FLf< 95 (5Fh), 184 iR LIrRI%L
AU F U AT A PEIES
#2423 % “LEIHERAE I UABPE
[ B T VAT =Rt
8474 1
a4 R 1
Q JA AT
Qf Q2 Q3 Q4
PERY 5 PGSEE e 5 W
A f
Tl MVF  REG 0, 0
BT I
REG = 22h
W = FFh
PATHRA S
REG = 22h
W = 22h
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MOVFF WUR 25 17 28 W A R B H AR 27 7 2%
ik MOVFF g,y
BRAEHL 0 < f; < 4095
0 < fy < 4095
Bffe: (fe) —fy
REWARES: &
HLATL :
AT D 1100 | ffff | ffff | ffffg
£oAT (HED 1111 | ffEF | fEEF | FEffg

iR

B 52T A9 T N BN H AR 25 A7 4%
fyo
TR AFA7 2% T AT LUSE 4096 7715 Kodfs = il
(000h %) FFFh) T ik, H s
G174 fq AT LU 000h £ FFFh Hi )
ATAr[ btk

P bR AE AT LURE W ORI
F AR o

MOVFF 54 %t T4 30 77 4 S0 (1)
WA AN I78E (RS gk
VO i 1) ¥ &AREA .

MOVFF f5 4 AfigfiiH PCL. TOSU.
TOSH 1, TOSL fi: h H bs 254748 o

SRS ¢ 2
K4 LT 2 (3
Q AL
Q1 Q2 Q3 Q4
PR i REHE | ERRE
FRE (W
AP
P “Egeffe S pff 5
T Al f (H
bR AP
R MOVFF REGL, REG&
PATHR AT
REG1 = 33h
REG2 = 11h
PWATHR L I
REG1 = 33h
REG2 = 33h

MOVLB BSLEIEE A BSR IR 7T
VT MOVLW k
AR 0<k<255
Bk k -~ BSR
W HPIRAS A « T
L | 0000 | 0001 | Kkkk | kkkk |
Wi K 8 {7 7 HIEL K B NA7 A X B R 7 A7
(BSR) . AN kytkg (AT,
BSR<7:4> MK 4G4 ORFF A 0.
HATH 1
a4 R 1
Q JH A
Q1 Q2 Q3 Q4
Bl e RRERHCHE | BV K
SrEIS K 5\ BSR
L MWLB 5
PATHR 21T
BSR #%f7# = 02h
PATHRA S
BSR #%f7# = 05h
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MovLwW BB BEA W
[ENPR MOVLW k
AR 0<k<255
Ee(en k—W

A RS AL W

LAY | 0000 [ 1110 | kkkk [ kkkk |

LI Y 8 R LEIAL K HEA W,

HATH 1

ERIGEIEAE 1

Q JA A
Q1 Q2 Q3 Q4
P i WEHGH | BAW

SEHIH K
Ef MOVLW  5Ah
PATIR S 5

W = 5Ah

MOVWF B WENEBA T
L MOVWF  f{a}
BAEEL 0<f<255
a € [0,1]
B (W) — f
2R PR « o
L. | o110 | 111a | ffef | ffef |
1 « W R EE RN G f.
f AT LA 256 1A X
ATAT L hE ¥ T
a0, EEREERIEAEX. W
Ral1, fiif] BSRiL#H GPR kX
CERIA .
a0 BAFRE TV RNIELSEE, H
HE<95 (5Fh), 474wl Ll Hi%e
AU T U AT IR . TERES
#2423 7% “ILENBCRHEFUAER A
T 1) I fE FAL RS .
R THL 1
T84 AL 1
Q JH A
Q1 Q2 Q3 Q4
PRI B POELE &/ 5
A A7 AT
iR MOWE  REG 0
PATIR A0
W = 4Fh
REG = FFh
PATIR )G
W = 4Fh
REG = 4Fh
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MULLW BTN EE W R AR MULWF W5 f R AHIR
ik MULLW Kk S MULWF  f{,a}
BREAL: 0 <k< 255 BAEEL: 0 <f< 255
(e (W) x k — PRODH:PRODL a & [01]
WIS, T ii;_aﬁa (W) x (f) — PRODH:PRODL
LA | 0000 | 1101 | kkkk | kkkk | MRS K
P 4 W K255 8 T B K AT TR BLAS: | 0000 | oo1a | it [ fiff |
BTIEE. 16 R 0%E RAH i A5 W 4 5 B2 £ I R
PRODH:PRODL #fZ#sxH, Hp TS RIEIE S .. 1851 16 fr g
PRODH Ji T 174 5 545 « L4£7F PRODH:PRODL %47 St
W IR A AR i, H PRODH it 5715, W R f
TR SR B HAZ 1IN A ARA AR
TEVER R EAS W] BE R AR H BT T R SR ERLIBASZ R0
GERGORENZE, (HASNE [ B AR (F) TEVE R EAN AT BE R AR 8 H BT
bri&AL. g BHTRENE, EASYATINR.
HOTH 1 a0, WHHERIE( X,
Hah1, 1 BSR &+ GPR 174
a4 FIAL: 1 X CBRAD .
Q S a 0 BALRETH RIS,
o ) s - HE <95 (5Fh), f54 ifs Ll iy
Q Q B R AT . PRSI
PERY i5 VSR 5 W 24.2.3 3 “IrAIHAHE S HHER,
S EN% Kk ey P H W A AL R4
PRODH: o ;
PRODL R
¥84 %L 1
T MULLW  0C4h Q JA A
BT A BT Q1 Q2 Q3 Q4
\IQVRODH = EZh P 5% A FR 5
PRODL = 2 R P%F:gb%li:
PATH 2 )5 PRODL
W = E2h
PRODH = ADh
PRODL = 08h o MLVE  REG 1
PATFR AT
W = Céh
REG = B5h
PRODH = 2
PRODL = 2
AT A
W = Cé4h
REG = B5h
PRODH = 8Ah
PRODL = 94h
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NEGF # FEGH
Bk NEGF f{a}
(A 0<f<255
a € [0,1]
A (f)+1—f
MR ST : N. OV. C. DC#H1 Z
P | o110 | 110a | tfff [ ffff |
AR FH 3B AN 6 BT f Uk o 45 SR A4
TEEHRAE R RIC f
miah 0, ERPHEAEAAMHX. W
a1, 1§ BSR it GPR %X
CBRIND »
mFaho B T EMESSE, X
TWE< 95 (5Fh), 54 kLA
AhEF U GHAT AR . PEIES I
% 24237 ST AR
H 7 A AE FALRTE4S”
FRAFHL: 1
EERITE R 1
Q JA IR
Q1 Q2 Q3 Q4
2 5 POBLE g 5
i f AiAras f
il NEGF REG 1
PATIR AT
REG = 0011 1010 [3Ah]
PATIRA )G
REG = 1100 0110 [C6h]

NOP PR

Wik NOP

AR R

SEa(ER THRAE

TR AL : TG

PLAD - 0000 0000 0000 0000
1111 XXXX XXXX XXXX

1« ANPATAEATIRAE

RS 1

CRIELLE 1

Q JA A

Q1 Q2 Q3 Q4
TR ETTE
=l
Tco
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POP IR B AR TR A 25 PUSH B BRI R B MR TR
EN R POP TEvk PUSH
(e T ERAEHL: T
B (TOS) ~E# B AE (PC) +2 — TOS
25 W [PPIRAS AL : R 2 M PR A AL R
LA | 0000 | oooo [ oooo [ o110 | L. | 0000 | 0000 | 0000 | o101 |
LR MR A HEF S TOS [ IFEH. KRG, Wi PC+2 [ 4% e NIR IR IRR TR . JR
T —NH NIR [RIHERR R E A TOS . SEf TOS (4% T ANHERR A T — 2.
BEFEA T LALE A P E 6 LR (B3R, R4 AL VF B TOS H RN IR
N SR A HE A o [P S e oA S TR A HE AR
4 1 HATH 1
EER R 1
i L 1 Q A
Q JAR 1 Qf Q2 Q3 Q4
o 9 s ot W ppce2rm | e | s
| wm | amee |mmTose| s | 1 A
N POP NN PUSH
GOTO  NEW o
PATHe A A0
PATHE AT TOS = 345Ah
TOS = 0031A2h PC = 0124h
etk (R 40 = 014332h
PATHR A 5
PATIRA )G PC =  0126h
TOS = 014332h TOS = 0126h
PC = NEW itk (i F—40 = 345Ah
DS39629B CNZ 324 1t ?‘JJ% © 2005 Microchip Technology Inc.
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RCALL HIHHE A
Bk RCALL n
AR -1024 < n < 1023
B (PC) +2 = TOS,
(PC) +2+2n—PC
M IR A« "
PLARAY - | 1101 ‘ 1nnn | nnnn ‘ nnnn |
i« BRI (B2 1K) R T
FiRe. B2t BREMbE (PC+2) &
NIRIFIHER . SR)5, A ZHEHIHMY
“2n” 5 PC #lim. Ky PC ZEoGi 1
AHEEUR — 4454, g bk b
PC + 2 + 2n, iZf54 h—&XH R
Ao
Fa 47 AL: 1
F6 4 L 2
Q JH A
Q1 Q2 Q3 Q4
PN A I A FR A HAPC
n
¥ PC MR
7 A &t (8 A AR
R HERE RCALL Junp
PATHR AT
PC = ik (HERE)
PATHRA A
PC = it (Junp)
TOS = Huht (HERE + 2O

RESET S
Vv RESET
ERAEHL: T
A A7 52 MCLR 5347 5 M (1) 25 A7 2 FAR
LA
2 M PR AL : A3
Bl | o000 [ oooo [ 1111 | 1111 |
B : BEFR A 0 ST A A
T 1
ER SRR 1
Q A AT
Qf Q2 Q3 Q4
P PAR/ AR AR
=X 1A
Tl RESET
PATIRA )G
AfEdy = HfE
FREfr = HpE

© 2005 Microchip Technology Inc.
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RETFIE MHBTR [F] RETLW HLRIBOR % W
ik, RETFIE {s} T, RETLW k
(B s € [0,1] (B 0<k<255
(e (TOS) — PC, A k— W,
1 — GIE/GIEH = PEIE/GIEL, (TOS) — PC,
mis = 1 PCLATU Ml PCLATH {## A5,
(WS) — W, B R A .
(STATUSS) — Status %17 %, LR R
(BSRS) — BSR, LA | 0000 | 1100 | Kkkk | kkkk |
PCLATU #1 PCLATH {445 , B ¥ 8 RLSZEIEL K BN W B TR &
25 W [PPIRAS AL « GIE/GIEH #1 PEIE/GIEL., GREIHNE) 2 ANFEF RS . mirih
»ﬁ . pagins = NAR
SR | 0000 0000 | 0001 ‘ 000s | HEBF A (PCLATH) W AREFAA
. P S—. R 1
i AR ] AT AR, AR TR
(TOS) MIAZEEEN PC. THLH oK ERIEE A 2
Lo g A R Wi e g 1, RAERE | HE 4
Qﬂﬁﬂ =N
. MR s =1, W1 %1% WS, *;“”51 o o o
STATUSS Fil BSRS [ 4 20514 5 A
N2 1748 W, Status F1 BSR. Ul s PG Py AOEREHE | MIEAR
=0, NWATPxLEHFardE ERA . SEIE “k” PCfii, BA
RS 1 il
& FI A 2 agfe | s | owwe | wede
Q JA IR .
Qi Q2 Q3 Q4 Al
CALL TABLE; W contains table
PG AR TR MHERR 3 H , offset value
PC 14 ;W now has
¥t GIEH B, ;. table val ue
GIEL & 1 :
g 23 hih g 23 TABLE
A Al AL AL AODVE PCL © W = of f set
RETLW kO ; Begin table
Tl RETFIE 1 RETLWK1
T ;
SVC — JVOSS RETLWkn ; End of table
BSR = BSRS e A
Status % /74 = STATUSS s
GIE/GIEH, PEIE/GIEL = 1 .
PATHRS S
w = kn 14
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RETURN MTFREFIRE RLCF f TR AR
Bk RETURN {s} ik RLCF  f{,d{a}}
e s € [0,1] YR 0<f<255
(e (TOS) — PC, d € [0.1]
wifts = 1 a €[0,1]
(WS) — W, A (f<n>) — dest <n + 1>,
(STATUSS) — Status %774, (f<7>) —C,
(BSRS) — BSR, (C) — dest <0>
PCLATU }u PCLATH 1%HZ:/ED ‘T;X/,%)Zuru] E{]){k%&{j: C\ N %D Z
SMIPRER: & Pl [ o011 [oida [ feef [reef |
DL | 0000 [ o000 [ ooo: | oois | e FS B2 £ 0 2 R R G
Tt B« T REFIR M PAT HARIRAE, HE AR AL 1 6. R d R0, 45RAFMH
(TOS) WHIEANFE P Eiss. s = WS, WHRdNL, gRER A
1, ¥ 7975 WS, STATUSS Al BE ORI
BSRS A AR MM W, Status Fl Wik a ko, EERMEIMEAMX . W
BSR #ifias. WIR s=0, WA Frixss WaXi1, {#H BSRi%# GPR 171k
TAEgs (RO . X BN .
g 1 IR a % O FLAERE T4 Refds 43k,
. REF<95 (5Fh), R4k LI
A T 2 HCHL LT SRAF . PR 2
Q A % 24.2.3 7 “LBIEERHEF R
o - - o Ty 7 RV BB 47
B T | AEECR | AR
PC {if
2 el 2 e Heffe el RS !
¥84 FIEL: 1
Q JARERAE:
Sl RETURN Q1 Q2 Q3 Q4
T i B wEESE | GA
PC = TOS i f H bR 27 £F 2
s RLCF  REG 0, 0
PATHe A A
REG = 1110 0110
c = 0
PATHRA )G
REG = 1110 0110
W = 1100 1100
c = 1
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RLNCF fIERZEE (AWHHLD
ER RLNCF  f{,d {a}}
(A 0<f<255

d € [0,1]

a € [0,1]
A (f<n>) — dest<n + 1>,

SRR AL :
GIRZER
UK

&R

4 %

Q JH Wl AR
Q1

(f<7>) — dest <0>
N Fi1 Z
\ 0100 \ 0lda \ fEff | fEff \

AR N BETGA LS 1 6. WR
dh 0, S5RAMEWF. wifdh
1, SRAFREFART CRUO .

mit a0, ERPHEAEAMHX . W
W a1, {fH BSR i%&# GPR 17X
CBRILD

Wi a k0 BAFRE T RINIEA4E, B
BF< 95 (5Fh), 54 stH LAar L
ik FHA X BAT AR . PEIIE S
% 24.2.3 % “ILEHEASHE AR F
T R FALRITE S

Ars f
< arsr e

Q2 Q3 Q4

P

13 Ak PR A BA

wAras H b5 27 17 o

AR
PAT 21
REG
PATIR S 5
REG

RLNCF REG 1, O

1010 1011

0101 0111

RRCF f WA AR
ik RRCF  f{,d{a}}
ERAEHL: 0<f<255
d € [0,1]
a € [0,1]
Bk (f<n>) — dest<n-1>,
(f<0>) — C,
(C) — dest <7>
B2 AR S A - C. Nfz
L. | oo11 | ooda [ fif [ ffff |
Tt : P A7 2 I A& R AR A — i
AL 1 6. Wi d k0, 45047k
W, R d R 1, 45070 AR
f BRI .
i ah o, EFPHEEAMEX. W
HRaki1, 1#7 BSR k¥ GPR i X
CBRIND »
iR a ko BAFRE T BIRLS%E, K
ZF< 95 (5Fh), F4A K A%
AN F U AT AR . FEEIES L
3% 24237 “LAISEHIHER P E
R R ALKTE 4 .
el
TR TFHL: 1
84 AL 1
Q JA AR
Q1 Q2 Q3 Q4
P B ReEE EUN
i f H bR 27 17 7
S RRCF  REG 0, 0
PATHe A A
REG = 1110 0110
C = 0
PATIRA )G
REG = 1110 0110
W = 0111 0011
C = 0
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RRNCF fERAE CRAEEAD
ER RRNCF  f{.d {.a}}
(A 0<f<255

d € [0,1]

a € [0,1]
A (f<n>) — dest <n—1>,

SRWIPRA AL :

(f<7>) — dest <0>
N i1z

LA | 0100 | ooda | ffff | frff |
LR K75 F NI AR 1 . Wit
dh 0, GRMAHIEW . R dN
1, GRAEEHEET R
miE a0, EHFPHEIEAHX. 2
% BSR M. @iifa b 1, {1 BSR
HEFE GPR 74X CGERIN) »
ik a0 AR T RMEA L, X
<95 (5Fh), 54 sk bl
AU F U A GHATEAE . FERIES I
3% 242,37 “SLEISERHEF IR P E
RIS RE AL TS .
T
TR 1
FR4 %L 1
Q AR
Qf Q2 Q3 Q4
A i VSiben EIN
Aifias f H b 27 17 2
i 1. RRNCE  REG 1, 0
PATHR AT
REG = 1101 0111
PATIRA )G
REG = 1110 1011
i 2. RRNCE  REG 0, 0
PATHR AT
w = 2
REG = 1101 0111
PATHRA JE
w = 1110 1011
REG = 1101 0111

SETF #fRRBFEISA
AR SETF  f{,a}
AR 0<f<255
a €[0,1]
HRAE FFh — f
2R PR « o
L. | o110 | 100a [ ftf [ ffft |
1t B« K5 AR A E N FFh,
W a o, EHEMNHEAEEMX . W
Ral1, i BSRIEH GPR ffikX
(BRI .
miayo HAR TV EMIELSE, N
FE< 95 (5Fh), 54 MM LA HI%
AN F U AT AR . SIS S
3 242,39 “rAIHAHEFHAESOPTE
R AL R4 .
R 1
EERGLE e 1
Q JA AT
Qf Q2 Q3 Q4
PG b POELEAET 5
A f A f
ol SETF  REG 1
BT I
REG = 5Ah
W45
REG = FFh
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SLEEP HEARHRAE R, SUBFWB W B2 GFEALD
ZRFR SLEEP frar SUBFWB f{d {a}}
BREAL: xI BRAEHL 0<f<255
. d € [0,1]
Bt AU, a € 0,1]
1710, Bl W) = () = (©) —dest
0~ PD SRR ZS AL« N. OV. C. DC#1Z
ZmMmRER:  TO fIPD Pl [ 0101 [ o1da | ffff [ ffff |
PLEs. | 0000 \ 0000 \ 0000 | 0011 \ B HE W I 2R T 2 A I AR
. — —— fr CfEfr) G — kM 7 itk
il : ﬂ]iqj(%_ﬂi (PP) FH—:zo ;LEHJ%%S\M FFIEEDY . W d R0, LU W
TO) Bt ATHER IR o R AL, G A §
P et yE, ALFR A ARIRA 2L W a0, PR IETEA X .
A 7H 1 a1, i BSR &#: GPR 1%
. " X (BRI .
NI X
R R ! W a 0 FLAERE T 4R MR A4,
Q AR HE <95 (5Fh), 5845k LLrEn
Q1 Q2 Q3 Q4 BB HE TR AT AR . I IES
i Sy e RS VS 2423 % “SCADCEHLFHHA

T B AT LR 4

PRI o
R4 5L 1
- Q A
Al LU Qi Q2 Q3 Q4
50 = [ v | wedifemt | sl | SAAEER |
PATIEL )G % 1: SUBFWB REG 1, O
0 = 1¢% PATHe A A
PD = 0 REG = 3
T 4k WDT SURRE, AR it % 4 -2
PATHEL )R
REG = FF
W = 2
o = 0
z = 0
N = 1 BRI
1 2: SUBFWB REG 0, 0
PATHE AT
REG = 2
W = 5
o = 1
PATHR A S
REG = 2
W = 3
o = 1
z = 0
N = 0 ; ZRHNE
1) 3. SUBFWB REG, 1, O
PATHE AT
REG = 1
W = 2
C = 0
PATHRA S
REG = 0
W = 2
C = 1
z = 1 ; 4R¥AF
N = 0
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SUBLW SLEPSORZ: W I 2
ik SUBLW k
(A 0 <k<255
B AE k— (W) —W
25 W [PPIRAS AL : N. OV. C. DCH1Z
HLasR. | 0000 | 1000 | Kkkk | kkkk |
i FH 8 MSTEPE K Yk W &5 RARMEAE
W A e
Fa 47 HL: 1
B4 AL 1
Q AR
Qf Q2 Q3 Q4
P (5 LSEEE HAW
LB K
1 1 SUBLW 02h
PATHE A AT
w = 01h
c = 2
PATIRA )G
w = 01h
C = 1 e N
z = 0
N = 0
#i 2 SUBLW 02h
PATHR AT
w = 02h
c = 2
T4 IR
w = 00h
C = 1 ai o E
z = 1
N = 0
K SUBLW 02h
PATIR AT
w = 03h
c = 2
PATIRA )G
w = FFh: (2 #EBIRND)
C = 0 ; ZRAfM
z = 0
N = 1

SUBWF fFHEW
Yk SUBWF f{d{a}}
A EL 0<f<255
d € [0,1]
a € [0,1]
e (f) = (W) — dest
SRR A AT : N. OV. C. DC#1Z
BLas: | 0101 | 11da | FEff | frff |
i P8 RN I W A A7 2% 1
W2 Gt @b MG 7 kT
B . R dh 0, LERAEELE W b,
Wi d R 1, SRAENZG A
CERIN) o
W a0, HEEPHBEEFEX .
Mm% aX 1, {41 BSR & GPR 1%
X (BRI«
W ah 0 HAERE T AR A4E,
H3Ef< 95 (5Fh), #8545k LA Ep
Fowhk ST B . RIS S
LA 24.2.3 % “ A aE Sk
T R A RALRE 4 .
R4 TR 1
F54 JE 1
Q JA A
Q1 Q2 Q3 Q4
| PRI AT f | AEHEE BB
5 1. SUBW REG 1, 0
PATHE A1
REG = 3
w = 2
C = 7
PATHE A )G
REG = 1
W = 2
C = 1 ; Z&RHIE
z = 0
N = 0
] 2: SUBW REG 0, 0
PATHe A A
REG = 2
W = 2
C = 2
AT 2 5
REG = 2
W = 0
C = 1 s BERNE
z = 1
N = 0
#3: SUBW REG 1, O
PATHR AT
REG = 1
W = 2
C = 7
PATHRA IS
REG = FFh ;  (abRHMD)
W = 2
C = 0 ; S&4hf
z = 0
N = 1
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SUBWFB fEW GivfEAr) SWAPF e T S L S A ENE S
Tk SUBWFB f{d {.a}} i SWAPF f{d{a}}
e <f<
B AL 0= 2% BRAEAL 0<f<255
dc o1 d €1[0,1]
acol - a € [01]
FEAE: () = (W) — (C) — dest ’
ZRWNPRAR: N, OV, C. DCHIZ it (f<3:0>) — dest <7:4>,
UISEE [ 0101 [ 10da [ ffff [ ffff | (f<7:4>) — dest <3:0>
i - H f 24728 B0 A 25082 W) A 2RI 2R BPIRZS AL < X
gﬁ‘%ﬂ;’%ﬁjﬁﬁfﬁiﬁéﬁ%ﬁf L. [ o011 [ 10da [ rrrf [ frff |
° O, 4 i °
WK1, B AERE (R L AR (L DR L
U\) ° A, Tl U, 25 IR o
Wi ah 0, EFPARIEAAEX . 4 élufﬂdﬁ‘vl’ BERAFIRI A7 £ CRR
R U BSRIER GPR AT B a %0, AR ES.
a0 FLAFRET I RINIE A%, 1 Kahl, M BSRIEH GPR frfifiix
<05 (5Fh), fr4mbi LI K BRI o
AT HAE . PER 2 0 g %fia ;75 O(EF%?E T;j Eﬁfﬁi’ﬂ ;
% 24.2.37 “IrEIBERNEF U E f< s FEA R LR
SR AL 34 . Ak TR AHEATHRAE . RS W
4 I 1 2423 % SRR T E
ERIIL R 1 [ F A RIE AL FR L .
Q JAAE: a4 1
i Q2 Qs Q4 SERIEEIE 1
B gt | R [SAHbwfraE]| [y
B 1. SUBWFB REG 1, O Q1 Q2 Q3 Q4
PUTH4 i o —— R P —
S en (o001 1001 | | wwme | mmwr |SAHmaes
w = 0Dh (0000 1101)
c = 1 P SWAPF  REG 1, 0
PATIEA TG o
REG = 0Ch (0000 1011) WartEew
w = 0Dh (0000 1101) REG = 53h
c = 1 BUTHES IR
z = 0 REG = 35h
N = 0 s GRNIE
il 2 SUBWB REG 0, 0
PATIRA 0T
REG = 1Bh (0001 1011)
w = 1Ah (0001 1010)
c = 0
PATHR 2 )G
REG = 1Bh (0001 1011)
w = 00h
c = 1
Z = 1 s SR NE
N = 0
1 3: SUBWB REG 1, 0
PAT 2T
REG = 03h (0000 0011)
w = OEh (0000 1101)
c = 1
PATIR S5
REG = F5h (1111 0100)
[2 W]
w = OEh (0000 1101)
c = 0
z = 0
N = 1 B %;Eﬂﬁ
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TBLRD =i
T TBLRD  ( *; *+; *=; +*)
R I
etk 4T TBLRD *,
(FEFPAE% 3 (TBLPTR) ) — TABLAT ;
TBLPTR %4,
WEAT TBLRD *+,
(FEFAEfk#e (TBLPTR) ) — TABLAT ;
(TBLPTR) +1 — TBLPTR.
I BT TBLRD *-,
(FEPEA7E% %S (TBLPTR) ) — TABLAT ;
(TBLPTR) — 1 — TBLPTR.
WEAT TBLRD +*,
(TBLPTR) +1 — TBLPTR ;
(FEFeA7fE%e  (TBLPTR) ) — TABLAT.
ZRMIPREN: L
HLgshg 0000 0000 0000 10nn
nn =0
=1
I+
=2
=3
+~k
i« ZAe A TR P A2 (PMD 1IN
7. FHEIEE (TBLPTR) XFEFEIEAE
AT Sk
TBLPTR (—A> 21 firdg%t) $5 HIFLFAE6k
BN EA . TBLPTR (95 0E36H 0 2
MB.
TBLPTR[0] = 0: FE/F A0k ds 7 1UMK
R
TBLPTR[0] = 1: FEFAEfikds 710
AR
TBLRD #5417 40~ /245 % TBLPTR (1
14:
. RAE
e Jahn
o I
o T
Fa 4 THL: 1
Fa4 MG 2
Q JA Ak
Q1 Q2 Q3 Q4
2L AR REAE A
THAE A A AR &t L8
CEEFPATAE 38D ('5 TABLAT)

TBLRD R ()
B TBLRD *+ ;
AT 520
TABLAT = 55h
TBLPTR = 00A356h
o6 (00A356h) = 34h
WATHE 2 )5
TABLAT = 34h
TBLPTR = 00A357h
11 2. TBLRD +* ;
AT HE2-0
TABLAT = 0AAh
TBLPTR = 01A357h
st (01A357h) = 12h
e (01A358h) = 34h
WATH 2 )5
TABLAT = 34h
TBLPTR = 01A358h
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TBLWT ®5 TBLWT R &)
v TBLWT (% *+; *= +*%) 111 TBLWE * +:
HRAEHL % -
e HIRT TBLWT*, el .
(TABLAT) —{REF77 F758, TBLPTR = 00A356h
TBLPTR A 4%, PREF A28
1 FAAT TBLWT*+, (00A356h) = FFh
(TABLAT) — {RFFa7f7-48; PATHR AR (REHEAEEHD
(TBLPTR) +1 — TBLPTR ; TABLAT = 55h
HIURHRAT TBLWT*, {T%B},':t'g?% = 00A357h
(TABLAT) — {545 77 (7.5 (00A356m) = 55h
(TBLPTR) — 1 — TBLPTR ;
HRHAT TBLWT+, 1 2: TBLWE +*;
(TBLPTR) +1 — TBLPTR ; HATIEAHT
(TABLAT) — {4527 f742, TABLAT = 34h
SR MPIRAA: T TBI;IZI'R . = 01389Ah
X TREF 2 A7 aR
nn =0 * B2 1708
=1 *+ (01389Bh) = FFh
=2 *- PATHR A )G (REEAEEED
=3 + TABLAT = 34h
B, JE3R 1] TBLPTR (91 3 K012 2605 JLimlli 3 - 013898n
TABLAT H NS N 8 MMRFE T A7 Hh A (01389Ah) = FFh
—Ao AIREF AT A7 A8 T TN R T A A A P2 A a2
(PMD MIRERFE. T AT P A% (01389Bh) = 34h
AR LIRS, WSS 6.0 % « ]TER
e . )
TBLPTR (—A 21 fiddl) $&FTR 717t e x5 (TBLWD) 547t PIC18F6X90/8X90
A5 . TBLPTR [958 E 2k 2 MB. AR PR AT, R IR R AR
TBLPTR (1] LSb 157 [ [ FE 7 77 2% #. B AN S ez 1 [PARHE R A7 2814 o
JGo
TBLPTRI0] = 0: F&/¥A7 il 38711 Ak
AR
TBLPTR[0] = 1: FE/F7Efas 7 0
HREN
TBLWE 4541 i~ 7 A&tk TBLPTR HI{H:
NV
o Jam
. R
L (]
HEA T 1
R4 A% 2
Q AR
Q1 Q2 Q3 Q4

il AR | ERME AL

ot (N It (st 2 AL
(B CHREF
TABLAT) AT
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TSTFSZ WA f, 4 0 gk
ik TSTFSZ f {,a}
(e 0<f<255
a € [0,1]
Eo (e f 29 0 Bkt
2 MR AL : o
P | o110 | o11a | ffef | fftf |
BiAe ¥ =0, EFCWAFRLSIHIT 5
NOP $84-, fHiX4&Fi5 4 ik WU Wite
%,
Wi a0, EPFFHPHEBEAEX. W
W a1, i BSR %+ GPR f#fif X
CBRIN) »
i a0 HARE TV RMIELSE, X
T F< 95 (5Fh), 154 s Ll Bisk
ARhEF R AT AR . FERE S L
#2423 “SrEIEEEHEF AR HF
TH HF W RE AR ES” .
TR 1
Fa4 JE L 1 (2
WP TE A R IR — & e
4, NPT TSTFSZ T2 3 AW
Q SR
Q1 Q2 Q3 Q4
Y Bk e FE 7
AT A f e
kit .
Q1 Q2 Q3 Q4
BT T
WU 454 G THIRE 2 F454:
Q1 Q2 Q3 Q4
A A A A
A EEAE A A
Ll HERE  TSTFSZ ONT, 1
NZERO
ZERO
PATFR AT
PC = Ml (HERE)
PATHR A R
W CNT = 00h,
PC = il (ZERO)
WECNT %  00h,
PC = Ml (NZERO)

XORLW IS W IEBERREHE
VT XORLW  k
BAEEL 0<k<255
Bk (W) XOR. k —W
W HPIRZS L « N H1Z
LAY | 0000 | 1010 | Kkkk | Kkkk |
YA« B W N 2R 8 7 r B k HE T84
FEIEHE . RRAETE W A AE 28T,
RS 1
CRIEEIE 1
Q JH A -
Q1 Q2 Q3 Q4
PR (b A PR EE HAW
7 EIS K
R XCRLW  OAFh
AT 20
W = B5h
W4 )5
W = 1Ah
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XORWF W5 f BB RREHR
T XORWF  f{,d{a}}
(e 0<f<255
d € [0,1]
a € [0,1]
EE(En (W) XOR. (f) — dest
2R (PPIRFS A N F1 Z
LR | 0001 | 10da | fff | frff |
Tt B« W IR 278 | A AT 8 5
SHIEH, R d N0, ZRAMEW
L, R d o1, SRR AR f
CBRIND »
miE a ko, ERPMEIEAMX. W
a1, 1§ BSR ik GPR i X
CBRIND »
wifaho AMERE TV EINIESE, R
<95 (5Fh), 84 mbk iz
Ak U AT . PRI S
3% 24.2.3 35 “SERIEERHE S AR T
RS AE AL TS -
FRAFHL: 1
B4 IR 1
Q JAHERAE:
Q1 Q2 Q3 Q4
PN 1% A ER EEUN
AT H bR 27 17 4%
Tl XORWE REG 1, 0
PATHE AT
REG = AFh
w = B5h
PATIRA )G
REG = 1Ah
w = B5h
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242 P RHIRLSE

kT PIC18 5241 75 MnitE s & 2 41, PIC18F6390/
6490/8390/8490 ZH I HR-AILE X W #% CPU Zhfig Ml iE
VRS . IXLEPHE R ThREATS 8 NISMIIE S, Tl
] DASE B ) AR Bk S HE A LR VR bRt PIC18 3
A PAT S BB HE T4k

XA I ELEBRIAT L T e 2R 11 . P 200 b
XINST MR &N E 1, ABefEae e,

YRR A E R 454 ] L4 Sl g U o 57 B B4 2K 4

Ay AR AT CLPSH SR A A7 4 th a) DU ] IR 2 7y
fas AT Ak S ik Ho P A4S 454 ADDFSR Al

SUBFSR, 1 LLE % FSR2 #E4744E, T ADDULNK Fi1
SUBULNK 54 SCUFAESAT G B 3k,
X AR AT T TH T s s SR e CE =
G5 B NFEACRY CHho gl A2 3 U O P 458 FH A pE
FIARAL) o bah, e RS S A R s A S
BRI PATHE 2 A . X LE A T
o FEHEATIIER H TR 8 IS o 404 HE R 25 TR HEA T B0 2

Y BCFIRETIL .
o Thiedasl A

R 2439 T IR SR APIIRAI L. 5 24227
“PRRMKITESE” XX LLIF S HIEAT T RG] . K 24-1
LT ARUERIY FE (¥ PIC18 F5 2 SR IR IS 7 BL i W .

H: 0k R T INVAIE VG 3 RSB R S Wik o
AR C & g0 'S BN R i e vt
(K9, R AT REAN AR I G s HH ELEAE I
SEHR Qo X TS LE AT g5 15 4% A ARG 11

A, XS T E NS

24.2 1 ¥ $e 4 niEk
KEBIY a4 # A AR UL 25, R HAd P — AN SOk
PSR B KT 2 IR A A 2 B H bR A28
LGS S HAE MBI T, SRS
CULT) ek, XRRESHHEZ AR
ImFs B o IR MPASM™ Y14 2% & L — AN hk bl 2
BREA IR, et MR,
HEREY AT AR, 3555 H T3 n) 1 R
AR P A NE S B, IX LS PR A TV R BIA
M. AN 2458, HSILE 24.2.3.1 3 “ FRE PIC18
I RSB,

o RHAEHERAR TR s P 1 AIGH TSAt
o AP PR S BT s liE - BT D
XA, AESHEHRY S (Y{Y) &
TRe
% 24-3: PIC18 IR ENT B
e, - - 16 friR2 ¥ - 2
BIE% : MSb LSb R
ADDFSR  f, k HAZ %S FSR AN 1 1110 1000 ffkk kkkk |7
ADDULNK  k ¥or BI% FSR2 NS EE ] 2 1110 1000 11kk kkkk |7
CALLW 1 WREG ¥4 H F-#i% 2 0000 0000 0001 0100 |
MOVSF ze, fq [¥zg (B GFE—AF) 2 1110 1011 0zzz zzzz |}
BAfy (HER CGEZAT 1111 ffff ffff ffff
MOVSS Z5,2q (¥ zg (B (BE—AF) 2 1110 1011 1zzz zzzz |
BAzg (HERD CGEZAT 1111 XXXX X22Z 2222
PUSHL k $i 7 IR A7 #E FSR2 1 1110 1010 kkkk kkkk |%
FSR2 ¥ 1
SUBFSR  f,k |FSR ki rll%k 1 1110 1001 ffkk kkkk |%
SUBULNK  k FSR2 ik 2237 B4R [A] 2 1110 1001 11kk kkkk |#
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2422  IRMIEAE
ADDFSR FSR [P 555 L BP S ADDULNK FSR2 [P %5 LIS In R [
Bk ADDFSR  f, k Tk ADDULNK k
B 0<k=63 (B 0<k<63
fro.1.2] B FSR2 +k - FSR2,
ke FSR () +k - FSR () PC = (TOS)
M HPIRES AL« x W HPIRES A« o
LT | 1120 | 1000 [ ffkk | kkkk | L | 1110 | 1000 [ 11kk | kkkk
LR Feh f FaE i FSR I E—A P . F FSR2 PN _E—A 6 £ i L BT %L
6 17 i B E K k. #RJGiE K TOS KRN PC, #h
474 1 47—4 RETURNHE4 .
184 AL 1 AT IR A WA 7655 2 AN
Q JA A HIPAT—%% NOP $5 4.
Q1 Q2 Q3 Q4 1ZAR2 W LI N 42 ADDFSR 54 1Y
— e — = fl, Fobf =3 (o “117),
LI Il I B (UEFA FSR JE A7
a4 7L 1
a4 R 2
TR ADDFSR 2, 23h
WA A Q JA AT
FSR2 = O03FFh Q1 Q2 Q3 Q4
PATIRA A PRI PRVANIE POBLE g BA
FSR2 = 0422h k FSR
TIRAE AR TIRAE AR
s ADDULNK 23h
PATHR AT
FSR2 = O03FFh
PC = 0100h
PATHR A 5
FSR2 = 0422h
PC = (TOS)

LIR RN {label} #5425,

- P ) PIC18 fi5-4 # ] BEAE IR S BC AT 2 WA T L As 5 28, M 455 Shk. R 755, B

i
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CALLW /] WREG i T12F
TV CALLW
B I
et (PC+2) - TOS,
(W) — PCL,

SRR AL .
GIRZER
i

e TR

R IEAE

Q JH Wl AR
Q1

(PCLATH) — PCH,
(PCLATU) — PCU

T
| 0000 | 0000 | 0001 \ 0100 |

B, RFEMAE (PC+2) B ENIRE
Hekko Rk, B W HARAINEEAN
PCL, PCLILGMMEMEF. K5,
PCLATH Fl PCLATU [ P4 24 23 3l Bl A
F| PCH Ml PCU. i =ANAMPAT 4%
NOP #54-, JFFIREUE F—4&54.
HCALL A—Ff, %548 B W,
Status B BSR 27 17 2% (1% 55

1

2

Q2 Q3 Q4

b ¥ PC RN TR
WREG Hikk

A AL AL

AN

PATHRA A
PC
PCLATH
PCLATU
w

PATHEL A
PC
TOS
PCLATH
PCLATU
w

HERE CALLW

ik (HERE)
10h
00h
06h

001006h

Mk (HERE + 2)
10h

00h

06h

MOVSF B FHE TG EBA
ﬁ—’:‘/z: MOVSF [Zs]:fd
BAEEL: 0<2zs <127
0 < fd < 4095
A ((FSR2) +z9) - fy
2 M PR AL : ¥
LAY
BANE D 1110 1011 0zzz 2227s
AT (HED 1111 fiff ffff ffffd

AR

BIR T AA AR BN HER A2 fyo
W s — AT 7 A7 BB R
z¢ 5 FSR2 WA IO R A i Y 25 A7 (1)
Sepribhl. 5 A 12 RIS EIEL fy
1810 B AR ST A7 e bl . PIAN bRy AT
LUt 4096 75 1% 23 ) (000h 3
FFFh) 4T 85

MOVFF #5411 H AR P57 28 A g
PCL. TOSU. TOSH & TOSL.

1 SR S5 3 (R U L 1 ) S 0 B
174%, HiR[A 00N,

TR TH: 2
154 AL 2
Q J et
Q1 Q2 Q3 Q4
P WAL | #E i
BHE | AR
PR el 4 5 F b
TSI LGl
SR MOVSF  [05h], REG2
AR
FSR2 = 80h
85h #iLIH)
WA = 33h
REG2 = 1h
PAFIEA I
FSR2 = 80h
85h HLL I
L = 33h
REG2 = 33h

© 2005 Microchip Technology Inc.
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MOVSS I E AR
BV MOVSS  [zg], [z4]
(3 0 <z <127
0<zy<127
A ((FSR2) +z5) - ((FSR2) +zy)
2R HPIRZS AL « o
LA :
B—AE (P 1110 1011 1zzz 227274
BoAE (HED 1111 XXXX Xzzz 22224

il

BIR TR AR B Hhr 7o, @
1K FSR2 A e 4 iln 1 7 4 37 Rp £
RS zg IR zg KM E IR 25 A7 A A H b
AAF AR IR . PN A A7 A AR T LU
4096 FHTEHE A EAS 2% H (000h
FFFh) " LR $IC,

MOVSS R4 A fefli Al PCL. TOSU.
TOSH o, TOSL 14 B AR 251745 o
SR A5 3 T g ) 1) 48 SRk 2
4%, ¥iR[E 00h. WRHEAE R E
bbbk ) 0 kAT AR A, B IAT—
% NOP 154,

R4 R 2
4 JE B 2
Q FAE
Q1 Q2 Q3 Q4
PR HsE bbb | #hE b | SRR A
PeRY Hise HisE 5
H Az Himtohl | FbRai A7 &
P MOVSS [05h], [06h]
PUTHR A
FSR2 = 80h
85h ¥.JT
i) Py %5 = 33h
86h it
ffy Py 72 = 11h
PATIR S JE
FSR2 = 80h
85h it
ffy Py 72 = 33h
86h H.JC
N 2% = 33h

PUSHL #or IR 4E7E FSR2, FSR2 %1
ik PUSHL k
VR 0 <k < 255
A k— (FSR2),

FSR2 — 1 — FSR2
MRS
Pl 1111 \ 1010 \ kkkk | kkkk \
P 8 ML ENEL k 85 A th FSR2 &5 5174t

PRHT. BRESEE FSR2 Uik 1.

BEFRA UV PR NS HEAR
A THL: 1
¥a4 %L 1
Q JE A

Q1 Q2 Q3 Q4
B PRI K il EYN
B H bR %72
L PUSHL 08h
PATHR AT
FSR2H:FSR2L = 01ECh
1Efk It (01ECh) = 00h
PATHR AR
FSR2H:FSR2L = 01EBh
f#% 558 (01ECh) = 08h
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SUBFSR FSR J2 LB SUBULNK FSR2 JiZ:3r BN EOHIR E]
VI SUBFSR, k ik SUBULNK k
BAEsL 0<k<63 HRAEBL 0<k<63
fJro,1,2] S FSR2 -k - FSR2
U FSRf -k - FSRf (TOS) -PC
2R HPIRZS A« N M HPIRES A « ;
LA (1120 [1001 [ffkk [kkkk | LA | 1120 | 1001 | 11kk | Kkkk |
B JHI 4852 5 FSR 114 250 2 6 {7 B JHI FSR (1199 28082 6 37 BI% K, AAJF il i
RS % TOS 3 PC 474 RETURN R4
Ty 1 YT IR B, AR
YN 1 JEAHAT — 4 NOP $74,
i %354 it SUBFSR 54 M5Bk L, 30t £ =
Q AR A 3 (S “117) . BB FSR2 i
Q1 Q2 Q3 Q4 PR
P i 4t FH 5 A TR 1
AT f H A2 f7 4% T84 AL 2
Q JAl AR
=l SUBFSR 2, 23h Qt Q2 Qs Q4
PO P i 4t BH 5
fallRe - 03FFh AT H i 25 77 5
PATIR S SR TR AR et (o TR
FSR2 = 03DCh
il SUBULNK 23h
WATIE 2 i
FSR2 = O03FFh
PC = 0100h
PATHR A S
FSR2 = 03DCh
PC = (TOS)

i
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24.2.3  SLEIHCARRES AR e S R
EVASE RS

H: fife PIC18 4 i 24l e T 20 N
FEFIBAT AN IE W B8 4RI

— HAGREY REIIR 24, BR T LUE 8 Kfrmre 2
Gb, AT L] ST BRI S HERE (38 5.6.1 77 “ fE
FASZBREUmAs B ATAR MRS AR o XK FERMEPIC18
A B HE AT TR A IR

LAY R Fe 4RI, HRNAEERVERD A () ik g R AR
SRIBAAAG R G TR PO E X P I ROT (a
=0), i BSR $55EM GPR fEMEX TG (a=
. MY 44 H a=0 i, il k 5Fh oLl
N IR SO A 25 77 2 S B Ay FSR2 /IR HE 1 W s
B, AR AR . % T Sepr N R U, X
W25 BT A A e RAM {7 1E 2564, BIET
A THI [A) 25 B A7 4R 4, B LT 40 PIC18 WY
a4, TEMRE T I REIE & IRV ST T AL
M FSR2 [N %4 00h B, BLidiifE RAM [ S
T BTSSR TS [ R AL
RAE A, mRFEHEHEAR, FBTEE “C” PP
TG TREFP I AR 47 FSR2 HIMEIFAE IR BIRPK B IR R, 1X
FEMCE) B R AR HERR R ST . P R A FE R R4
EREEER (L 24.2.3.1 77 “4RHEPIC18 fy 4™
BIs4EE") .

BT RNEA b 5 A SO T sh 2 HE R AR £ AR
AL, ESRWEA/NGRA T a2 AR . &
2 ) HEH PIC18 iFe i P i e, EfFRE T R
e 4R, kN FaaEF 5Fh 13 4788 T Ar Rk
A hk Sk,

TR LSRN EC I TR O, — S [ R
84 W, Tk s e DL H R A ST el 52 31 5%
MW B RSO E R T X — 281048 4.

24231 kvl PIC18 dr A 3 154181k
MRE TV REIIRAEN, SRR E “K” Wk
A b v B T 7 7 R B i A v B SO AR RS S
“B7 . WErpTER, REE P PNTFEEET 5Fh A&
RAIXFHFI . BB, % ImFs & 20 g+
FOUUY b BRUOAET RFESET, ks
BB AT A A HE M B A . RIS, BAEST
S S C T 5Fh {E S 7E MPASM ™ I 2 s 2= A 4l
",

WERAHES O b T3S, AR EfeEh
HWEE RAM S8 WSEGEN 0. X ShrkEefE
CEIEY R TN WG o A RE T hE A,
ii%%ﬁ@RNMﬁ&%EMWﬁMK%%%W?%
Do

HFRSH “d” BIAERILIRT—HFE.

7E MPASM 1 g7 0 5 B A A, 05 250 I A 1 FH 6 4
HIFEA G S S FF. WTLUES v 4T3R50 [y sRAEYR
SR IA PE Dhig4 34T .

2424  AEREY ARSI T S0

it SO R KR I AR P A T A B R 4
8 JUHIEALEAE AR A FHER I ) o

SEAh, 7B R IE S AR BE S X S N PIC18 T 4%
R RN R PP A i o 3 PRA R 2 2 1K
THEPREEAEAAAE X P LR T SFh B 25 A7 . i AE
T MR %R, IXLEHhE BRI A AR T FSR2 11
SEEIECw RS, BT LA R 4 55 5 A R ) ML

N R R A 2] PIC18FXX90 2e 1), FLhd sl
HEEY. EFHT RIELSEN, H CIESHSEN
ALK TN R S ET IR, R
TRRAEAFAE X 1) H N R P AN & SR AT A 2 A
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ADDWE  HF W L5AHE FHE BT i A 2R B UL TCANALE 1 LA
CLEp B b F AR BSF Btk A
ik, ADDWF [ {d} ks BeF 1.
SRR 0<f<95
3(218 0<k<95 BRI 0<b<7
d € [0,1] a=0
a=0
. SCY(CH 1— ((FSR2+k)) <b>
e (en (W) + ((FSR2) +k) — dest A IO A X
ZWMIRAN: N. OV, C. DC Al Z L, [(1000 | bbb0 | KKkk | KKKK |
BLERS: | 0010 | 01d0 | kkkk [ kkkk | - ¥l FSR2 I L5 it K TR /2R 17 B
L W 007 5t FSR2 I L (i it K Fi s AL F A
Fy25 47 98060 9 BT SRR e 1
WAy 0, LERBAFRALE W . SR d 54 LI 1
1, giffemlaifias f (BRI . Q JAR
TR 1 Q1 Q2 Q3 Q4
ST P i WEEE | SA
— AL § o 17 48
Q1 Q2 Q3 Q4
Ean) BRHY K SCE e =N B BSF [ FLAG OFST], 7
HRT A7 35 PWITHEA
S ADDWE [CFST] ,0 FLAG_OFST = 0Ah
* FSR2 = 0AOQOh
AT 2 0AOAh
w = 17h LG
OFST = 2Ch o e -
FSR2 = 0AOQOh Wﬂ@f}f oon
0A2Ch 0AOAN
% = 20n It
WATHG A o7 = Dsh
w = 37h
0A2Ch
ML _
Ll = 20 SETF R I TR R A 1 (LRI
BT A
Wk SETF [K]
AR 0<k=<095
L FFh — ((FSR2) +k)
TRMIPREN: K
LAY | 0110 [ 1000 | Kkkk | kkkk |
B F51t FSR2 I LGB it “k” HRE 0%
A7 BRI W 2By FFh.
SRR e 1
T4 AL 1
il SETF [ OFST]
PITIEA
OFST = 2Ch
FSR2 = 0AOQOh
0A2Ch #.5
f i ¢ = 0oh
WIFRSE
0A2Ch Lyt
f = FFh

i
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2425 i MICROCHIP MPLAB® IDE T H

Spacy = A1l

TR K] Microchip #44 T H 52 43 #F PIC18F6390/
6490/8390/8490 R ¥ 1Y FRfg 44, 4G MPLAB
C18 C iE=4mitss. MPASM Y 4wit = 1 MPLAB 25k
FFREFREE (IDE)

FEIERE T A AT R B B brafh )G, MPLAB IDE ¥
iZa N BABL BN BB 1. A2HY RIS %E
FOAL A HE F-hEAE N, XINST W B 7 A BRI T
0. fEgmfEidfErp gk XINST 47 & 1 A4 feE st A
¥R HIe AT R N R

LG REHR SR TT A AT, 7 e 0B B A T T

& LHUASCHUN T R i & MARIE T IR SR . AR

PrAERTEAAEE, T LB LR LR 5

o TFRIBE AR IO B AE,  FRVE ] BC B I
H S TH A %S

o ATATIEI

o PR D RS

XL IGAEANF] (2 5+ TG s MU AR 58 s A B

Al BRI R AR GEBT Bl (0 SCRS v 2 v AH

IBEEPSE

DS39629B_CN % 344 1t
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25.0 JTRZH
— BT R P T B PICMicro® B B it 57

£F:
o HERITRIFEE
- MPLAB® IDE #fi:
o CHmBS | gRVERS | HERE S
- MPASM™ [ % %8
- MPLAB C18 1 MPLAB C30 C %#i%3%
- MPLINK™ H brgEaas /
MPLIB™ H x5 B 3%
- MPLAB ASM30 i _4m %% / feat / 2
R E e
- MPLAB SIM #AFRiftl %
. EH
- MPLAB ICE 2000 74k {}j 2. 4%
- MPLAB ICE 4000 7r4;{)j 2. 4%
o ELERA AR
- MPLAB ICD 2
o BERFESS
- PICSTART® Plus JF & #w i s
- MPLAB PM3 %8444 f 2%
o AR SRASTE SR TT KA B VAL B

251 MPLAB £ 5JF & IR

MPLAB IDE k{120 8/16 £ Bt i WL 48R 4L T A i A
1% T4 H & 47 & °F 4. MPLAB IDE &3 T
Windows® #:/E RGN T F AT, 3T
o —AMEEHTE R T AN EIE S
- BELRLER
- gnFEAs CRRANE)
- (FEEE CRpAYE)
- LIRS CRphiy s
- AHE @LTIM%JMTE’J@)J EgniE oy
o ZIHE
o AR B AR AT e s A D
o PRI I
o WAL S ERIGRER, (T HT AR I LA 1
o RESEHATE LHITEEN G
o Tl R AR R SR B R B S
o FEHEMTELTED
. %&TT:&H’J%*TIN 41 HI-TECH %4 C %
PEER AT IAR C 4i%
MPLAB IDE 'uJ‘Lﬁtf@::
o YIRS GLgiES o CIER)
o sl REAT e (B IRRACE I E
#| PICmicro MCU {jj EL25 FIBLL2S T Hh (H3)
FHHEIHGE
o WFH QR S U AT PR
- I QLgwEF S CIET)
- BEILHIESACIES
- HLEE
MPLAB IDE 7E §.AN FF R Y6451 A =2 R5 Al H 2 Rk T
B, BHE AR 25 a5 v B3 A AR 1) £ £ 1R
B, TR TNREM LS . IXRELRE T F P TR B
R 1T Ty R B SR I T LA ) 2 S A
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25.2 MPASM j[ %%

MPASM i %% e Th gl 20 gn s, &HFRa M
PICmicro MCU.

MPASM VL4 % v] 24 B T MPLINK B brBEgE g i) n) &
SERT EARSCAE. Intel® KRufE HEX SCEE. FEGNRGRAEAE 2
{F FPIR AN S22 1 MAP SO, 8 A RIEAT & 2B
JEHLES S 4 5d LST e LU TR A COFF 3C44-.
MPASM VL g #% 2 A W R RFAE

o Rk {t MPLAB IDE i H rf

o JHr e e AR gAY

o 22 RIS AR T A A G

o RVFSEATEHI gL R4

25.3 MPLAB C18 1 MPLAB C30

C g
MPLAB C18 F1 MPLAB C30 {Rii5F &k £ 4t & 58 4211
ANSI C 4wy, 43T Microchip [f1 PIC18 %71
HH LA dsPIC30F RANBIEE Syl . XU iFey
AT PR AL A 2R 35 25 AN L 2% IR B K R B I TH RE AN HE Ak 1
REgeibae ., AT T E .
JEFIEACHE K, dmi i it T4 %) MPLAB IDE
RS 515 B

25.4 MPLINK Hfrgeiess |
MPLIB H#rZEEH %
MPLINK HbreEfE 2505 7 B MPASM % %% . MPLAB
C18 C 42377 i a] FE AT H b o T8 3 5 e 22 2
AHHEA, T R I 196 2 v ] SE A H B
MPLIB H #2573 s 7 B Y g B AR B SO ) ) 2 RS
o M MESCAFR R I — B PR, AR
TR IR SRR BN F h o X KR AR £
AN J) R 4 e s AR
H ARSERE 2% / PR 2% B I R AE -
o RO R AN B R T AN R R 22 /N A
o TBEDE A O (KRB A AL TR R B SR AR [ T LE
s
o HEHIH., Brie. MWERAIHHECBE, (0] R 3% g
e

25.5 MPLAB ASM30 /%38,
SR A AR

MPLAB ASM30 JC4i#% 4 dsPIC30F Zeff it i4 | 7%
SILgwiE S M EEMALIES. MPLAB C30 C %4ii%43%
A8 Z I gm g A i H s SO Y dmasr A= vl B Hbn
A2 )G, RIRRIX R H AR SCEAERY, B A A A
H BRSO R AR RS B LU T AT S o %I G A
RTE LS

« HHFHA dsPIC30F 544

o R EBE AT B

o AT A

o EEMIRAE

- RWMEEE

« MPLAB IDE %5t

25.6 MPLAB SIM K {:Aise

MPLAB SIM K {27 7E 454 2% PICmicro MCU #il
dsPIC® DSC #HATHEL, 451 /el LIZE PC EHLAIIR
BN UHATRIB I K. ST Emig4, s
e X AT A as o, FEE SR ik R LR = AR i
Jile BT LUK 5% A2 IR DAL SR SR P, DA R T3
—SHIBAT I AT o BRIESZE I35 FIIE 5 20 AT 4% 1) B s Al
PR AR IR e 0 R BRI R AT . 11O HIEhPE LR Y
AR BRI o

MPLAB SIM &3 4% 5¢ 4 > B ] MPLAB C18 FiI
MPLAB C30 C % i¥ s LA 2 MPASM #1 MAPLAB ASM30
I Gmas RS PR IZIRAARLAS T FH T 7E S0 00 = P58
Ab RGO TE R AFRRACTS, 3K 5238 AP AT
KT H.
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25.7 MPLAB ICE 2000 7R e gk 28

MPLAB ICE 2000 £ fjj FL2% B 76 R 7= il P & L RZIT 3
fft—1= L HF PlCmicro ¥ P #TT T H. MPLAB
ICE 2000 7£ 247 Heas I g A4 1 FH MPLAB 4E 5 T & 34
BT EHRML, EARUER IR NI T, . T
DL RACHS AR o

MPLAB ICE 2000 ;2 &= Zhfg i Has R4, © LA NN
PR il A BRI S TR . ACTE S B TSR, TR
B RN AT T C ' LAIE A5 AN [A) A 2 25 1R 45 2L
L, MPLAB ICE 2000 7& £/ B4 [ 2844 e vrxd gt AT
¥ UL ) PICmicro 5.7 Hl.

MPLAB ICE 2000 7 £ fff Has R B TH A —Z LN H
ARG, GUERGHARE WA BRMIFR TR AH
sk Thte. %% PC & 1 Microsoft® Windows® 32
DA RG] X LS T REAE — AN BT 48— A P 7S
BRI HIFIA

25.8 MPLAB ICE 4000 7= fefe 245 B 5%

MPLAB ICE 4000 £ £ 4% 5 76 0 ot &K TREIh$e
fit— L= T 5 PICmicro MCU #1 dsPIC DSC 1ti%
T H. MPLAB ICE 4000 7£%; 177 L 2% M3 A 45 i el
MPLAB & RAE TG, ©REFER BT
AT ik N LA R AR IR

MPLAB ICE 4000 J&m i R %, FRE% MPLAB
ICE 2000 T LhRESS, ‘eakBahn 7i&H T dsPIC30F
FI PIC18XXXX 314 H )5 EA7 il 2% 2 LA K i Mg o 1%
)5 2% 10 50 B I 45 52 2 i R R0 S IR B e e i 2
Mb 45 B A7 il 25 0

MPLAB ICE 4000 7E£k1 FL R G vl I — K LT IL R
4, Y ERF AW RAEE NS RIS
AH W ELIEE. &8 PC “E&H Microsoft Windows
32 PR R G IX L Tl REAE — AN R BT 48— A )
TR AR DR LT R H

25.9 MPLAB ICD 2 ZE£R AR

Microchip f7E£k 2 MPLAB ICD 2 & — 3R Ih gk
TS AACHE AT IN TRk T H, it RS-232 B
USB #H0%5 PC THME. iZ L AT NA PICmicro
MCU, w H T JF kA &% & H A PICmicro MCU F1
dsPIC DSC. MPLAB ICD 2 {§i [ T INAE 2847 A 2t i
ELIRRINfE. ZTIhAE4E & Microchip [U7EL BT 4L
(In-Circuit Serial Programming™, ICSP™) t{, #]
7E MPLAB £ 5T R BT B H P S L3 sl A2k
AR T AR S N AE IR o IR e T N B2 AT L
FL BBIEAT AR AR B CPU R LA AN K 2 7 gt
AT WS AR 5 VR SE B A IS T R AR . A HUE TR
PR AR AN Y B R4 T S . MPLAB ICD 23187 H
YR8 PICmicro 241 TT & g F e .

25.10 MPLAB PM3 2% {- 4R 24

MPLAB PM3 #3Fgnfeas & —ZlH M. 54 CE v
2 g AR 2%, AT 4w 5 LR % & 7 VDDMIN A1 VDDMAX
Z IR AT EE . e R E R R R R
KK LCD B7R8% (128 x64) , LUK —AN S5 & sl 2
R ] PR EARE AL SRR . JR R ARV B R A e
—H ICSP™ 45, 7L ~, MPLAB PM3 #31}:
e es AN 5 PC A RN ) %) PICmicro #3EHE AT HL |
IUFRGRFE . E AR N B % B ISR. MPLAB
PM3 it RS-232 &% USB iz PC FHL E.
MPLAB PM3 H & il 7 58 ) DL AL L, D67
BERAR RIS AT et gm i, '©iE XA SDIMMC &
FHAE SCAAEAil e i 2 4= N H

© 2005 Microchip Technology Inc.
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25.11 PICSTART Plus FF R 4fas

PICSTART PlusJf & 4u e % 2& 3K & T FH i e AT R
F R B g fEas . Tk COM (RS-232) ii15 PC A
. MPLAB ST R INET AT 1% Y0 A% 145 F 175
i, %% . PICSTART Plus JT & #wf s 32 #7:K f DIP &
(KR PICmicro #3F, H oSN Z vlik 40 4.
51 EECE 2 1 2%4F, in PIC16C92X #1 PIC17C76X, Af
T B AN B Al R 348 30 FF . PICSTART Plus FF
ROFER 5 A CE iy,

2512 BN FFRMIPER

AHF LB T RFVHE R A H 2% PICmicro MCU
F1 dsPIC DSC, SeHixf4=Ihfit RANIIREN TR . K
ZHHEIR . TR AP ARCESE SR AT LI, L I
n s i F s IR N [ AEARAD, TR A
s

IXIEAR R R e AE, 4G LED. iR EE. T
XK. PR, RS-232 0. LCD BoRad. HALTTHFIHT
1N EEPROM 7£fi#4% .

BN TF AR AT F BB, fESEI A2k X Bk 2 il
HEG, TR SRR UM

%7 PICDEM™ 71 dsPICDEM™ 37 / JT K M B 71 L %
4k, Microchip & — RFVHAL T HARBORKS:, &
TRl uE vk 28 % k. KEeLo® %t 22 47 iy IC.
CAN. IrDA®, PowerSmart® Hijth &, SEEVAL® i
fH& 4. I-AADC. idifhiiks, &4,

BB R FFRMTFA T B Mgy L, W&
Microchip A M T (www.microchip.com) LI
] “Product Selector Guide (/=i IER) 7
(DS00148) .
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26.0 HSMTE
stk (P

N S N B S o 5~ T OROTORPRI -40°C £ +125°C
BT et ee e ee e -65°C % +150°C
T8I (5 VDD 1 MCLR AP HIFE T VSS FIHIIE oo -0.3V % (VDD +0.3V)
VDD A T VS TR .ot eee ettt ettt et ettt et e et et et et et ee et e et ea e e et eat et e eteeeeeeeeteeee et e et et et et eneene et ereerereneneanes -0.3V £ +7.5V
MCLR ST T VSS FEIFEFE  (IE 2) oot OV % +13.25V
BTG (T 1) oottt 1.0W
VSS B IS AT HL LT oottt ettt ee e e et e ettt en e en e ee et ee e ee e 300 mA
AV o ol A L3 N AN AT 250 mA
ENFFATHLI K OVE< 0 EE VIS VDD) et eee et en s en e ee e + 20 mA
HHIFEA IR IOK (VO < O BE VO 3 VDD oottt en e + 20 mA
FE— 1O FUIEIIR RIE LT o eoe oottt ettt ettt ettt ettt ettt e et ettt et 25 mA
el V@ I = G NG VAL /OO U OO 25 mA
R AR 0827 L2 AP T TR ROR 200 mA
R T I N s dy N 1YAL OO 200 mA

w1 D A
Pdis = VDD x {IDD — ¥ IoH} + X {(VDD — VOH) x loH} + > (VoL x loL)
2: Wi MCLRVPP/RE3 5[l Lo AT Vss, KM HEFAT 80mA, Alfigs s fFmist. Kk
MCLR/VPP/RE3 51 IERE) A AL HL SN, 2% SR> 50-100Q [HIBH, 1A & HEAT % 5 | W3 Vss.

THER: WORSSE TAEAMHEE LR “Axf i RAH” . ATRES S PG UK AMEBIR . LA A IB AT SR
AT WA LA SR 2 BV FE DAAMEAT o a1 TAEAE IR KM AR E T, JURE T R BT
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& 26-1: PIC18F6390/6490/8390/8490 Hi E— %X &R E (TIHK)

6.0V
5.5V
5.0V PIC18FX390/X490
4.5V
4.0V—+
3.5V

3.0V
2.5V—+

20V

4.2V

L

& 26-2: PIC18LF6390/6490/8390/8490 /& — i X &RE (Tl

4.5V PIC18FX390/X490

4.2V

FMAX = (16.36 MHz/V/) (VDDAPPMIN — 2.0V) + 4 MHz
¥E: VDDAPPMIN J& PICmicro® #ef:75 dh ft) & /N FiL s
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26.1

BRI

(i
PIC18F6390/6490/8390/8490 (T Mk&%)
PIC18LF6390/6490/8390/8490 (T M%)

PIC18LF6390/6490/8390/8490 FRTIERE (BIERTHE)
(kg TAFIR S -40°C < TA < +85°C (TWk%)
PIC18F6390/6490/8390/8490 FRTEEM (RIERTAH)
CTkg> TAEEE -40°C < TA < +85°C (TMW%%)
oy | s Kot R g 5| Fy
D001 VDD AiteE EL e
PIC18LFX390/X490] 2.0 | — [55] V |HS. XT. RC FILP §ii kit
PIC18FX390/X490( 4.2 — 5.5 V
D002 VDR RAM ¥iEEmmE P 15 — — \%
D003 |VPOR  |Vop EBhHE — = o7V [tmEs ot busha
CHR B E SR )
D004  |Svop  |Vop EF% 005 | — | — |Vims |JENTIHZ T s o it
R E SR )
VBOR | RESRALE
D005 PIC18LFX390/X490
BORV1:BORVO = 11 2.00 | 2.05 | 2.16 V
BORV1:BORVO =10 265 | 2.79 |2.93 \
D005 T 284
BORV1:BORVO = 01 4.11 4.33 |4.55 \Y
BORV1:BORVO = 00 436 | 4.59 |4.82 \Y

Ziba

¥E 1:

BASEAT RN T 3R (Y m] et o

2R AR IR B S ADIRE T A Z R RAM Ei TR T K5/ VoD,

© 2005 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

26.2 HRIE: et Bt FR R VAL
PIC18F6390/6490/8390/8490 (T MVZ%)
PIC18LF6390/6490/8390/8490 (T Z&k)

PIC18LF6390/6490/8390/8490 BT (GIERARE)
(T TR 440°C < Ta < +85°C (Th40)
PIC18F6390/6490/8390/8490 BT (RIERFRE)
(T TR 440°C < Ta < +85°C (Tk40
2% iy
GiB B . e B=<¥yA %AF
W ER (ep) P
PIC18LFX390/X490] 0.1 | 05 | pA -40°C
VDD = 2.0V
01 | 05 | uA +25°C -0V,
s CHRBRAD)
02 | 20 | pA +85°C
PIC18LFX390/X490| 0.1 | 05 | pA -40°C
VDD = 3.0V
01 | 05 | uA +25°C 3.0V,
K CHRRBRE )
03 | 5 | pA +85°C
G| 01 | 20 | pA -40°C
5 VDD = 5.0V
01 | 20 | pA +25°C ’
CPRBR AL
04 | 10 | pA +85°C PRI
R TBD = f558. AT RN T aRE F v etk o

1 RIREBGN Rl R A FR R 7 S R s (1) o 5t S AE BRI IS, BT 170 51 AT B FLIE e 31
VDD o Vss, 2 EFT S H B R I Sh A s (Ebin WDT.  Timer1 3%3% 231 BOR 25) ISl #5117
2:  ACE R EE R TR SRR R E . HABK R, W /O BIITERRITIT R . IR s KT
e YRR P AT B RE R A i R T R
EIEH TAERET, BifT DD I AR 4 14 «
OSC1 = #MEBJrik, WilE: B /O I =2, % VDD ok Vss ;
MCLR = VDD ; R AR F A e sk 4% 1l WDT.
3:  EFKIIFE Timert #3548
4: BOR Fl HLVD i REAIEN RS H IR . A BE P AN EERIN,  FR ST REKs A T AN LA A AT

DS39629B_CN % 354 Tl o= © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

26.2 HEHRMNE: Pl BB RN B B

PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 (TNkgi) (42

PIC18LF6390/6490/8390/8490 B TEEE (RIEBFHEH)
(kgD AR -40°C < TA < +85°C (LK%
PIC18F6390/6490/8390/8490 FRTEAE (RIESFHED)
kg TAEE -40°C < TA < +85°C (k&)
% B AR R bt
FEH R (Ipp) @
PIC18LFX390/X490( 12 26 MA -40°C
12 24 LA +25°C VDD = 2.0V
12 | 23 | pA +85°C
PIC18LFX390/x490| 32 | 50 | pA -40°C Fosc = 31 kHz
27 48 MA +25°C VDD = 3.0V (RC_RUN #it,
22 | 46 | pa +85°C INTRC I 435
B 84 | 134 | pA -40°C
82 128 HA +25°C VDD = 5.0V
72 122 MA +85°C
PIC18LFX390/X490| .26 .8 mA -40°C
.26 .8 mA +25°C VDD = 2.0V
.26 .8 mA +85°C
PIC18LFX390/x490| 48 | 1.04 | mA -40°C Fosc = 1 MHz
44 .96 mA +25°C VDD = 3.0V (RC_RUN #iz,,
48 | 88 | mA +85°C INTOSC i)
Gt 88 | 1.84 | mA 40°C
.88 1.76 | mA +25°C VDD = 5.0V
8 1.68 | mA +85°C

B

1
2
3:

TBD = ff. MHATR N TR A mT k.
PRHRAR SR (4t FR AN A2 IR 2 R e 11 o 45 L U AR B AR IRIR A, B /O 51 IAL T B A Hag i 3]
VDD B Vss, ZEILFTA & Ropi s T sea:  (thlm WDT. Timer1 $@3% #3F1 BOR 45) Il#3 1.
AEe F R = TR R TR . SURARR e . M, 40 VO BIIME RIS, R asi g
B A A A A TR R R e 2 5 i HL R
EIEH LAERR, Brfs oo JUHE R 410 -

OSC1 = 4N Trik, WilE; BT 110 51 =4, % VDD B Vss ;

MCLR = VDD ; M4 H A4 R F AF g sz 1 WDT.
TEFARIIFE Timer1 P75 2% .
BOR il HLVD i g Y is RS . >4 [N RE R M BEHNT,  Fyi v e 2D T S RS R
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PIC18F6390/6490/8390/8490

26.2 HRIE:

AN B A

PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 (TMkgt) (42

PIC18LF6390/6490/8390/8490

PELAEEA (BRAEBATHED

(kgD AR -40°C < TA < +85°C (LK%
PIC18F6390/6490/8390/8490 FRTEAE (RIESFHED)
kg TAEE -40°C < TA < +85°C (k&)
% B AR R bt
ZE R (Ipp) @
PIC18LFX390/X490| 0.6 1.7 MA -40°C
0.6 1.6 LA +25°C VDD = 2.0V
0.6 1.5 HA +85°C
PIC18LFX390/x490| 1.0 | 24 | mA -40°C Fosc = 4 MHz
10 | 24 | mA +25°C VDD = 3.0V (RC_RUN Hiit,
10 | 24 | mA +85°C INTOSC i)
gttt 2.0 | 42 | mA -40°C
2.0 4 mA +25°C VDD = 5.0V
2.0 3.8 mA +85°C
PIC18LFX390/X490| 2.3 6.4 LA -40°C
2.5 6.4 A +25°C VDD = 2.0V
2.9 8.8 HA +85°C
PIC18LFX390/X490| 36 | 88 | pA -40°C Fosc = 31 kHz
3.8 8.8 HA +25°C VDD = 3.0V (RC_IDLE #i3{,,
4.6 12 LA +85°C INTRC I 4f35)
it 74 | 13 | pA 40°C
7.8 13 MA +25°C VDD = 5.0V
91 | 29 | pa +85°C

TBD = ff. MHATR N TR mT k.

PRIRAE T (3wt f AN 2 R Y 2 T e 2 11

VDD B Vss, ZEILFTA & Ropi s e (thln WDT. Timer1 $@3% #3F1 BOR %5) Il#3 1.

At e R R T AR Wﬁwﬁi—ié%ﬁa@o AR, 0 /O I BRI RN R e BRI

g FEL LT FE o

EIEH LAERR, Brfs oo JUHE R 410 -
OSC1 = AN J7 i, Wil: FifT 110 51 =24, 7% VDD B Vss ;
MCLR = VDD ; M4 H AR R F A sz 1 WDT.

By A SR AT RS FE e

FEPEARTh#E Timer1 #3725

AN =17
o

f5t B AU AE SRR ORAIRIN , BTA 1O 51 BIAL T B I HE 4 F)

BOR Al HLVD i e W it iS50 . 2[RI RE A MBI, LT AR D T IS RSB A

DS39629B_CN %f 356 Tt
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PIC18F6390/6490/8390/8490

26.2 HEHRMNE: Pl BB RN B B

PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 (TNkgi) (42

PIC18LF6390/6490/8390/8490 FRTELME (BIERTFHE)
CTAkgD AR -40°C < TA < +85°C ( TMkZ%)
PIC18F6390/6490/8390/8490 TS (GIERFHE)
CTrg TAERE -40°C < TA < +85°C (TMkZ%)
% B4 AR R Kht
ge @R (Ipp) @
PIC18LFX390/X490] 132 | 280 | pA -40°C
140 | 280 | pA +25°C VDD = 2.0V
152 | 280 | pA +85°C
PIC18LFX390/X490| 200 | 400 | pA -40°C Fose = 1 MHz
216 | 400 | pA +25°C VDD = 3.0V (RC_IDLE kit
252 | 400 | pA +85°C INTOSC Il
g 40 | .8 | mA -40°C
42| 8 [ mA +25°C VDD = 5.0V
44 | 8 [ mA +85°C
PIC18LFX390/X490| 272 | 400 | pA -40°C
280 | 400 | pA +25°C VDD = 2.0V
288 | 400 | pA +85°C
PIC18LFX390/X490| 416 | 720 | pA -40°C Fosc = 4 MHz
432 | 720 HA +25°C VDD = 3.0V (RC_IDLE #i3{,,
464 | 720 | pA +85°C INTOSC I
el 8 | 1.3 | mA -40°C
9 [ 12 | maA +25°C VDD = 5.0V
9 [ 11 [ maA +85°C

TBD = ff. MHATR N TR A mT k.
PRHRAR SR (4t FR AN A2 IR 2 R e 11 o 45 L U AR B AR IRIR A, B /O 51 IAL T B A Hag i 3]
VDD B Vss, ZEILFTA & Ropi s T sea:  (thlm WDT. Timer1 $@3% #3F1 BOR 45) Il#3 1.
AEe F R = TR R TR . SURARR e . M, 40 VO BIIME RIS, R asi g
B A A A A TR R R e 2 5 i HL R
EIEH LAERR, Brfs oo JUHE R 410 -

OSC1 = 4N Trik, WilE; BT 110 51 =4, % VDD B Vss ;

MCLR = VDD ; M4 H A4 R F AF g sz 1 WDT.
TEFARIIFE Timer1 P75 2% .
BOR il HLVD i g Y is RS . >4 [N RE R M BEHNT,  Fyi v e 2D T S RS R
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PIC18F6390/6490/8390/8490

26.2 HRIE:

AN B A
PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 ( T.Mk4k)

(88

PIC18LF6390/6490/8390/8490

PELAEEA (BRAEBATHED

(TAkgD AL -40°C < TA < +85°C (T4
PIC18F6390/6490/8390/8490 FWTHESE (GERFEE)
(TAvg0 TR -40°C < TA < +85°C (T4
% B4 AR R Kht
ge B (Ipp) @
PIC18LFX390/X490| 250 | 500 | pA -40°C
260 | 500 | pA +25°C VDD = 2.0V
250 | 500 | pA +85°C
PIC18LFX390/X490| 550 | 650 | pA -40°C Fosc = 1 MHz
480 | 650 | pA +25°C VDD = 3.0V (PRI_RUN 3¢,
460 | 650 | pA +85°C EC % %)
e 12 | 1.6 | mA -40°C
11 | 15 | mA +25°C VDD = 5.0V
10 | 14 | mA +85°C
PIC18LFX390/X490| 0.72 | 2.0 | mA -40°C
074 | 20 | mA +25°C VDD = 2.0V
074 | 2.0 | mA +85°C
PIC18LFX390/X490| 1.3 | 3.0 | mA -40°C FOsC = 4 MHz
1.3 3.0 mA +25°C VDD = 3.0V (PRI RUN #5E,
13 | 30 | mA +85°C EC #it %28
Fitrserr| 27 | 6.0 | mA -40°C
26 | 6.0 | mA +25°C VDD = 5.0V
25 | 6.0 | mA +85°C
e 15 | 35 | mA -40°C
16 | 35 | mA +25°C VDD = 4.2V
16 | 35 | mA +85°C (';CSC; J"S ;\*A*th
Fidreek| 21 | 40 | mA -40°C EC i %gf ’
21 | 40 | mA +25°C VDD = 5.0V
21 | 40 | mA +85°C

TBD = f§5E. BRATRN TRt
PRI A 5 L REVR AN 2 b i 5 25 26

TAYER . AU AE SRR, JTA 110 5

1AL T m BHES OF HOEHE R

VDD Bi# Vss, ZILFrfa el I%ﬁiﬂz%{;uuﬂﬁﬂjﬁ%ﬁﬁ# (Lbtn WDT.  Timer1 #&% 45 F1 BOR 45D I JIIAH1,

fﬁﬁ$$ﬂ+%fi EYPGERT . HABPKIZR, 0 1/O FIMABNITT RAER . e @ KA
By PFRA T PAAT AR R B A 2 5% ) B AL
FEIEF ARG, e oo P& sl a1k -

AL L 2 Y AR L

OSC1 = 4N, il

MCLR = VDD ; A4 H AR A e s 4% 1 WDT.

PEPARTHEE Timer1 =35 %5

FIT 11O 5148 =35, $7 % VDD 3 VsS ;

BOR 1 HLVD f#RE N Bl B S 5. 4 [F)INAEREPT BT, FLIALT FEHs 2D T PN VAR A

DS39629B_CN %f 358 Tt
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PIC18F6390/6490/8390/8490

26.2 HRME: et B At FR R VAL
PIC18F6390/6490/8390/8490 ( TMVZ%)
PIC18LF6390/6490/8390/8490 (T kZk) (&k)

PIC18LF6390/6490/8390/8490 FRTELM (RIERTEE)
(kgD TAEE -40°C < TA < +85°C (LK%
PIC18F6390/6490/8390/8490 T EAME (RIERTHEE)
kg TAEE -40°C < TA < +85°C (k&)
E 1 RE | BX
GiB PR . e Hafr %A
gkl (pp) @
e 7.5 16 mA -40°C Fosc = 4 MHz.
74 | 15 | mA +25°C VDD = 4.2V 16MHz 1
73 14 mA +85°C (PRI_RUN HS+PLL #ix )
fifi st 10 21 | mA -40°C Fosc = 4 MHz,
10 | 20 | mA +25°C VDD = 5.0V 16 MHz 1 2
97 | 19 | mA +85°C (PRI_RUN HS+PLL #3t )
Freqaeft| 17 | 35 | mA -40°C Fosc = 10 MHz,
17 35 mA +25°C VDD = 4.2V 40MHz N
17 35 | mA +85°C (PRI_RUN HS+PLL #iz, )
Fifigaty| 23 | 40 | mA -40°C Fosc = 10 MHz,
23 | 40 | mA +25°C VDD = 5.0V 40MHz 1
23 40 | mA +85°C (PRI_RUN HS+PLL #ix, )
B TBD = ffiE. BHSAT N T B it

E 1 RIRBECR A AN PR AT e (. I R AE B RIR IS, BT VO 51 AL T LA IE B33
VDD B Vss, ZEILFTA S RpHE B Thae T (thin WDT.  Timer1 #2343 F1 BOR 45) WA .
2: PEEEREERG TR, SRARR e, HARE, W10 5IEAIEFMIF R, IR mAm
By A A TR R e 2 5 i H S
EIEH TAERIECR, T oo S Ak 41 -
OSC1 = 4Bk, Wild: BT /0 51 N =2, 7% VDD 8% Vss ;
MCLR = VDD ; #R#EH AR Il fE oz 1L WDT.
3:  EPFRILEE Timer1 JRi7 75 .
4: BOR F1 HLVD fEREP B BRS H . R RE P AMSIE AT, s FER > T P A VS AE IR
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PIC18F6390/6490/8390/8490

26.2 HRIE:

AN B A
PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 ( T.Mk4k)

(88

PIC18LF6390/6490/8390/8490

PELAEEA (BRAEBATHED

TR AR -40°C < TA < +85°C (T4
PIC18F6390/6490/8390/8490 FRTESME (RIERFHE)
(TMvg) TARR -40°C < TA < +85°C (T4
% B4 AR R .
ge B (Ipp) @
PIC18LFX390/X490| 59 | 117 | pA -40°C
59 | 108 | pA +25°C VDD = 2.0V
63 | 104 | pA +85°C
PIC18LFX390/X490| 108 | 243 | pA -40°C Fosc = 1 MHz
108 | 225 | pA +25°C VDD = 3.0V (PRI_IDLE #38,
17 | 216 | pA +85°C EC fkids)
Bidg k| 270 | 432 | pA -40°C
216 | 405 | pA +25°C VDD = 5.0V
270 | 387 | pA +85°C
PIC18LFX390/X490| 234 | 428 | pA -40°C
230 | 405 | pA +25°C VDD = 2.0V
243 | 387 | pA +85°C
PIC18LFX390/X490| 378 | 810 | pA -40°C FOSG = 4 MHz
387 765 HA +25°C VDD = 3.0V (PRL_IDLE #%%,
405 | 729 | pA +85°C EC fxian)
Witk .8 | 1.35 | mA -40°C
8 | 126 | mA +25°C VDD = 5.0V
8 | 117 | mA +85°C
Bitg k| 5.4 | 144 | mA -40°C
56 | 14.4 | mA +25°C VDD = 4.2V
59 | 144 | mA +85°C Fosc =40 “ﬂ*?
G| 73 | 162 | mA -40°C (PE'C—'%'gggf"
82 | 162 | mA +25°C VDD = 5.0V
75 | 162 | mA +85°C

TBD = f§5E. BRATRN TRt
PRI A 5 L REVR AN 2 b i 5 25 26

TAYER . AU AE SRR, JTA 110 5

1AL T m BHES OF HOEHE R

VDD Bi# Vss, ZILFrfa el I%ﬁiﬂz%{;uuﬂﬁﬂjﬁ%ﬁﬁ# (Lbtn WDT.  Timer1 #&% 45 F1 BOR 45D I JIIAH1,

fﬁﬁ$$ﬂ+%fi EYPGERT . HABPKIZR, 0 1/O FIMABNITT RAER . e @ KA
By PFRA T PAAT AR R B A 2 5% ) B AL
FEIEF ARG, e oo P& sl a1k -

AL L 2 Y AR L

OSC1 = 4N, il

MCLR = VDD ; A4 H AR A e s 4% 1 WDT.

PEPARTHEE Timer1 =35 %5

FIT 11O 5148 =35, $7 % VDD 3 VsS ;

BOR 1 HLVD f#RE N Bl B S 5. 4 [F)INAEREPT BT, FLIALT FEHs 2D T PN VAR A

DS39629B_CN %% 360 T
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PIC18F6390/6490/8390/8490

26.2 HEHRMNE: Pl BB RN B B

PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 (TNkgi) (42

PIC18LF6390/6490/8390/8490 BT (RIERTFHE)
(kgD AR -40°C < TA < +85°C (LK%
PIC18F6390/6490/8390/8490 TS (RIERFHE)
(@N279) TAEE -40°C < TA < +85°C (k&)
% B AR R s
gkl (pp) @
PIC18LFX390/X490( 13 9 MA -10°C
14 9 LA +25°C VDD = 2.0V
16 | 1 | pa +70°C
PIC18LFX390/X490| 34 | 12 | pA -10°C Fosc = 32 kiz®
31 12 MA +25°C VDD = 3.0V (SEC RUN #i=,
28 14 HA +70°C Timer1 {1 Jy iAo
gt 72 | 20 | pA -10°C
65 20 HA +25°C VDD = 5.0V
59 | 25 | pA +70°C
PIC18LFX390/X490| 5.5 15 HA -10°C
5.8 15 A +25°C VDD = 2.0V
6.1 18 HA +70°C
PIC18LFX390/X490| 8.2 | 30 | pA -10°C Fosc = 32 kiz®
86 | 30 | pA +25°C VDD = 3.0V (SEC_IDLE #:x,
88 | 35 A +70°C Timer1 4E 4 I 40
el 13 | 80 | pA -10°C
13 80 MA +25°C VDD = 5.0V
13 85 HA +70°C

TBD = ff. MHATR N TR A mT k.
PRHRAR SR (4t FR AN A2 IR 2 R e 11 o 45 L U AR B AR IRIR A, B /O 51 IAL T B A Hag i 3]
VDD B Vss, ZEILFTA & Ropi s T sea:  (thlm WDT. Timer1 $@3% #3F1 BOR 45) Il#3 1.
AEe F R = TR R TR . SURARR e . M, 40 VO BIIME RIS, R asi g
B A A A A TR R R e 2 5 i HL R
EIEH LAERR, Brfs oo JUHE R 410 -
OSC1 = 4N Trik, WilE; BT 110 51 =4, % VDD B Vss ;
MCLR = VDD ; M4 H A4 R F AF g sz 1 WDT.
TEFARIIFE Timer1 P75 2% .
BOR il HLVD i g Y is RS . >4 [N RE R M BEHNT,  Fyi v e 2D T S RS R
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PIC18F6390/6490/8390/8490

26.2 HEHRMNE: Pl BB RO L B

PIC18F6390/6490/8390/8490 (T MkZ%)
PIC18LF6390/6490/8390/8490 (TMkgt) (42

PIC18LF6390/6490/8390/8490 BHRTHESE (BIERFHEE)
(LMD TARGE -40°C < TA < +85°C (T4
PIC18F6390/6490/8390/8490 TS (RIERFHEE)
GRS TARGESE -40°C < TA < +85°C (Th&%)
% mp AR R Kht
BEgh M (AlWDT. AIBOR. AlLvD. ALcb. Aloscs Fi Alap)
D022 EipEne| 17 | 40 | pA -40°C
(AlwDT) 2.1 4.0 .y +25°C VDD = 2.0V
26 | 50 | pA +85°C
22 | 60 | pA -40°C
24 | 60 | pA +25°C VDD = 3.0V
28 | 70 | pA +85°C
29 | 100 | pA -40°C
31 | 100 | pA +25°C VDD = 5.0V
33 | 130 | pA +85°C
D022A KESA| 17 | 350 | pA | -40°C % +85°C VDD = 3.0V

(AlBOR) 47 | 450 | pA | -a0°Cc % +85°C | VoD =5.0V
D022B B RES | 14 25.0 A -40°C % +85°C VDD = 2.0V
(@lvo) 18 | 350 | pA | -40°C % +85°C | VDD =3.0V
21 | 450 | pA | -40°C % +85°C VDD = 5.0V
D024 LCD#tk| 15 | TBD | pA | -40°C % +85°C | VDD =3.0V
(Alvp) 20 | TBD | pA | -40°C % +85°C VDD = 5.0V
D025 Timert E%%| 10 | 35 | pA -10°C
(Aloscs) 11 | 35 | pA +25°C VDD = 2.0V Timer1® % 32 kHz
11 | 45 | pA +70°C
12 | 45 | pA -10°C
1.3 45 UA +25°C VDD = 3.0V Timer1® 3 32 kHz
12 | 55 | pA +70°C
18 | 60 | pA -10°C
19 | 6.0 PA +25°C VDD = 5.0V Timer1® 3 32 kHz
19 | 70 | pA +70°C
D026 AD#m 10 | 30 | pA - VDD = 2.0V AD B2, (HARBEAT A
(AlAD) 10 | 40 | pA — VDD = 3.0V
10 | 80 | pA _ VDD = 5.0V
Bk TBD = fE. WIBATR T HIERN T
¥E 1o ARERAREAC A B bR A FR IR 3 8 SR G I o 0 Hl LIRS A2 A PHIRHIRE BT 1O 51 IAL T =i B O HLIE 2 5)
VDD B Vss, ZEILPT ARG i im D feis A (Lban WDT. Timer1 #3545 1 BOR 456) B4R
2; #EEEEE%LLEEE@IVE%E\ PARFRE R —RE . B, 0 1/0 5 EMIF LR, PRy aIS M
e PO A GRS AT AR 32 th 2% B2 LAV AE o
FEIEN TAERGUR, BT 100 SRR A AT N - )
OSC1 = 4Bk, Wild: B4 /O I =2, % VDD 1k Vss ;
MCLR = VDD ; R4 AR HT e a4 1= WDT.
3 IEPHILIIFE Timer 4 45 A
4: BOR Fl HLVD R N B BRS U . M R Bl REW/MEEELT,  H it v FER 2D T PN VE L R R

DS39629B_CN % 362 Til o= © 2005 Microchip Technology Inc.




PIC18F6390/6490/8390/8490

26.3 HEHiH: PIC18F6390/6490/8390/8490 ( TMIZk)
PIC18LF6390/6490/8390/8490 ( T MkZ%)
T TR TAREM (BRIERTAY
RS ggﬂg@# %EIF%EG’? )< Ta < +85°C (TMkZ0)
¥
gu | W8 B BAME | RO | A Sl
ViL AR E
1/O 311
D030 HETTL ZEphae Vss 0.15VoD | V |VDD<4.5V
DO30A - 0.8 V |45V < Vdd < 5.5V
D031 AR AR B Vss 02Vop | V
RC3 fil RC4 Vss 03VbD | V
D032 MCLR Vss 02Vbp | V
D032A OSC1 A1 T10SI Vss 03VbD | V |LP. XT. HS Al HSPLL
izt (1)
D033 0sc1 Vss 02Vop | V |EC#it ™
ViH WA E B E
/O 3 11
D040 i TTL ZZrhds 0.25 VoD + 0.8V VDD V |VDD < 4.5V
DO040A 2.0 VDD V |45V < Vdd <55V
D041 A Rl A rh 0.8 VDD VDD v
RC3 fil RC4 0.7 VbD VDD v
D042 MCLR 0.8 VDD VDD Y,
D042A OSC1 f1 T10SI 0.7 Vbb VDD V. |LP. XT. HS f1HSPLL
izt ()
D043 0SsC1 0.8 VDD VDD V. |EC Hist (D
I wWAMRHER 2
D060 1/O ¥ 11 — *1 HA |Vss < VPIN < VDD,
- SIAL T BB A
D061 MCLR — 5 HA |Vss < VPIN < VDD
D063 0SsC1 — 5 MA |Vss < VPIN < VDD
IPU | B LR
D070 |IPURB |PORTB ¥5_F-Fu Hi¥i 50 400 MA |VDD =5V, VPIN=Vss
¥ 1: ERCIRGAHLE T, OSCA/CLKI 5| Ik Fl B A il B ke filok 2N« 76 RC R, B UCANEEAl FH AR I
BpK ) PICmicro® 244 .

2: MCLR 5L (it Lo 32 2 T e 125 | B AR b o R P 1B ARG RO AEANF]
(i N FEL S AT 5 S ) R LA

3. S gE SO S I L.

4:  ZUPUNFFLE, R
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26.3 HWMNE: PIC18F6390/6490/8390/8490 (T MkZk)
PIC18LF6390/6490/8390/8490 (T Mk&Zk) (&B)
- WHETAESME (BRIEBTHER)D
HFAS TAEEE -40°C < TA < +85°C (kgD
oy | we P oM Bk | B v
VoL (EyHiEER R
D080 1/O i 1 — 0.6 V |loL=8.5mA, VDD=
4.5V,
-40°C % +85°C
D083 0SC2/CLKO - 0.6 V lloL=1.6 mA, VDD =
(RC. RCIO. EC #1ECIO #t ) 45V,

-40°C % +85°C

VoH | ®

D090 1/O ¥ 11 VbD -0.7 — V |loH=-3.0mA, VDD=
4.5V,
-40°C % +85°C
D092 OSC2/CLKO VDD -0.7 — V |[IoH=-1.3mA, VDD=
(RC. RCIO. EC HIECIO £zt ) 4.5V,
-40°C % +85°C
D150 |Vop W HIE — 8.5 V  |RA4 511
s ER
D100 [Cosc2 |OSC2 5| - 15 PF | 2440 I F T 3K 5
OSC1 I 4bF XT. HS Fi
LP iz
D101 |Cio BT 110 51 F1 OSC2 — 50 PF |35 2 A i A e e
(#£ RC #zU )
D102 |Cs SCL, SDA — 400 pF |12C™ }it
E  1: ERCIRGHACE T, OSCA/CLKI 5| e E A it % ke flok 2N o 76 RC AT, B USCANEAd FH AR )
BhIR ) PICmicro® %4,

2: MCLR 511 il fL v 32 ZEH R T e 125 | B R P o 0 P IR AR 4P R0 AEANIF]
(i AN RS AT A B g ) R L

3. S gE SO S A AL .

4:  ZHPUONFHLAE, R
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* 26-1: FFERR MR K
] S 5 17748

HHRAE Eﬁiﬁg%ﬁ (I}%E'F%E(F;éa)é Ta < +85°C (TkZh)

o | we ot BME | REU T Bk | 4 Bt

WA At as

D110 |[VPP  |MCLR/VPP 5 I 1 i 10.0 - 12.0 v
D113 |IDDP | g S 1A] fr) ik Hit FEL I — - 1 mA
D130 |EP i 5 R — 1K — E/W |-40°C % +85°C
D131 |VPR |l T3 VDD VMIN — 55 Vo |VMIN = /N CAEHTE
D132 |VIE  |FIFHu5kR 1% VDD 4.5 — 5.5 V| ICSP™ s
D132A |Viw | Shfise I 445 11 VDD 45 — 5.5 V|4 ICSP i
D132B |VPEW | [ IS i VDD VMIN — 55 Vo |VMIN = /N CAEHTE
D133 |TIE ICSP e J& HY i) ] — 4 — ms |VDD > 4.5V
D133A |Tiw  |ICSP #5 FIMIRI T (AhE B 2 — — ms |VDD > 4.5V
D133A |Tiw A 52 N5 JE S ) — 2 — ms
D134 |TRETD | A7 1] 40 100 — BB R AR

t BRAESAT AL, A0

e

U R R 5.0V, 25°C S I, XS HNM IS E, KL

© 2005 Microchip Technology Inc.
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* 26-2: 282 E 5 NN
TAESA:: BRAESATAR, HNEIh 3.0V < VDD < 5.5V, -40°C < TA < +85°C.
S - o
gi it Kk BME | BBUE | BKME | BAL B
D300 VIOFF iy N i HL — +5.0 +10 mv
D301 Vicum tie N LR R ¢ 0 — |Vbb-15| V
D302 CMRR  [JLAlLL * 55 — — dB
300 TRESP  |mypifeffa <P — 150 400 ns |PIC18FXXX
300A — 150 600 ns  [PIC18LFXXXX,
VDD = 2.0V
301 TMC20V | Lk gl AR b dn A 2 * — — 10 Hs

* XS ONRIEE, RENR.
YE A WEARVINREALE LA N IR S (VDD - 1.5) /2, T AN Vss BkAE 3] VoD IS

1o
* 26-3: S EI
TAES A BRIESATA, N4 3.0V < VDD < 5.5V, -40°C< TA < +85°C.
2 - o
o | we Kbt BoME | NEUE | Bk | b P,
D310 VRES e Vbp/24| — | Vbp/32| LSb
D311 VRAA A xR — — 1/2 LSb
D312 VRUR A EBAE (R) — 2k — Q
310 TsET Tz ey () — — 10 us

¥ 1. FBENESELE CVRR = 1 3 H CVR3:CVRO M 0000 %EBkAE5) 1111 BHASH.
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& 26-3: T AR AR

24 VDIRMAG = 1 Iif: VbD

CHITAE% HLVDIF & 1) ! (HLVDIF 731
' B 2D

4 VDIRMAG =0 Iff: VDD

HLVDIF ;
% 26-4: & AN ATE
FRETHENE (RIESFTEY
TARIRE -40°C < TA < +85°C (L&)
o3| we Mt BMi ﬁ%ﬁ BE | wa Fyn
D420 VDD A G [LVV =0000 | 2.06 | 2.17 | 2.28 \Y
HLVD Hi & LVV = 0001 212 2.23 | 2.34 V
LVV = 0010 2.24 2.36 | 2.48 \Y
LVV = 0011 2.32 2.44 | 2.56 V
LVV = 0100 2.47 260 | 2.73 V
LVV =0101 2.65 2.79 | 2.93 \Y
LVV =0110 2.74 2.89 3.04 V
LVV = 0111 2.96 3.12 3.28 V
LVV = 1000 3.22 3.39 3.56 \Y
LVV = 1001 3.37 3.55 3.73 V
LVV =1010 3.52 3.71 3.90 V
LVV =101 3.70 3.90 | 4.10 \Y
LVV = 1100 3.90 411 4.32 V
LVV = 1101 411 433 | 4.55 V
LVV =1110 4.36 459 | 4.82 V

t TAMB = 25°C I S BEAT MR o R 35 5 BRI AR 9 b B4 P ARAIE o

© 2005 Microchip Technology Inc. Iy DS396298_CN & 367 i



PIC18F6390/6490/8390/8490

264 W O HTE
2641 WIS HSY

AR LU AR i RN P 2 84T 5

1. TppS2ppS 3. TccisT T 12C #3)

2. TppS 4.Ts T 12C #iit)

=
F AR T I ')

NEFRE (pp) MHEE:

pp
cc CCP1 osc OSC1
ck CLKO rd RD
cs CS w RD = WR
di SDI sc SCK
do SDO ss sSs
dt VAETTE N t0 TOCKI
io 1/O i 11 t1 T13CKI
mcC m Wwr m

KEFRE IR

S
= TR P JE A
H [ R LTt
I TR GRBiA \Y; HH
L fi% Z fRr B

1T 12C it
AA TS High =
BUF P Rl | Low i

Tec:sT (UH T 12C #iit)

cc
HD TRFE su T

it 5 R e 2
DAT PR¥F PR STO R4
STA Jashg At
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26.4.2 W4

% 26-5 iR E il B A S S T BT N
(BRAESATHRID o B 26-4 e T I PR0E I fidk &

H: e R I O S G
“PIC18FXXXX” Fil “PIC18LFXXXX” 4k
(ifif H A 4& %) PIC18F6390/6490/8390/
8490 FlI PIC18LF6390/6490/8390/8490 %

o
Pl
% 26-5: SR R — AT
PRETAESMS: (BAEBITERD
AT TAEEE -40°C < TA < +85°C (T gD
WARTE HLRMTEEE 26.1 F7F148 26.3 Ffiliik T T4E )t Vop [HE .
LF 28 -AAE TNV T TAE.
&l 26-4: PR ARE R B
B 44T 1 AR LA 2
\/bD/2
I
RL 51 T CL
Vss
o —— CL
el T RL = 4640
Vss CL =50pF &M TF OSC2/CLKO Z AN 51
ALFEAE ot 7 D A E ui H
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26.4.3  IFPEIFIRGE

& 26-5: SR BRI (B} PLL Z S BTAR B
: YR ar @ . @ a4 ar !
0SCH1 .
:4_1_',; ‘T’ <—3—> —>f4f<——>14f<—
- 2 >
CLKO
% 26-6: SR BB FPEER
i;ig‘ e B BME | B | g FHt
1A Fosc 4N CLKI B (D DC 1 MHz | XT #1 RC #k % 2
DC 20 MHz  |HS J % et
DC 31.25 kHz  |LP 3% geiat
Jevp e (D DC 4 MHz | RC #i% % #it
0.1 4 MHz | XT ¥ % 28t
4 20 MHz |HS st
5 200 kKHz  |LP fi st
1 Tosc | sk bk CLKI R () 1000 - NS IXT A RC fiei & fitA
50 — ns |HS R #H
32 — Hs  [LP ki getial
J 5 (1) 250 — ns  |RC fixi7 s
250 1 HS | XT R stz
100 250 ns |HS R e
50 250 ns  |HS R At
5 — Ms  [LP =35 gt
2 Toy Fa A ) D 100 — ns |Tcy =4/Fosc
TosL,  |4bigRtErA (OSC1) fy| 30 - NS IXT dfkik
TosH e FELT- ARG FLS A R ) 2.5 — us  [LP ¥Risa%
10 — ns |HS #EH &
4 ToSR,  [SMIEHEIA (OSCD 9| — 20| NS XT i
TosF E Tk B A — 50 ns |LP {Rk¥%%
_ 75 ns |HS #EH &

1 WTRRPLLAMIPTARCE, $5SMWINT (Toy) S5 THyAIRY SN 5 A IRV A . B (B85 T 2 A CEAr i AR 48
AT AR B XTI PR i i e S R S AR i A O R P R P B  ARIEAT ANRRE AN | BT FEE I UYL BT
AN “He/ME” N, #AE OSCH/CLKI 5IRIBES: TAMNBINGH. A TAMNBINGHMAR, Fra e “mK”
JEIR B “DC” GRAIED .
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#* 26-7: PLL FH4Pi F3JE (Vpp = 4.2V & 5.5V)

21

;%f;“ %5 Ko BoME | BME | B | Bk | 44
F10 FosC ¥ pesiikiiif 4 — 10 MHz | {% HS it
F11 Fsys |H I VCO R4z 16 — 40 MHz | {7 HS it
F12 tre PLL PRI CBUE D — — 2 ms
F13 DCLK |CLKO faEtt (iFksh) -2 — +2 %

T CHRE” AR EEEIYLE 5.0V, 25°C FIAE  (BRARSATEND o IXEESHNM 2%, RENIL.

% 26-8:

AN

W RC B
PIC18LF6390/6490/8390/8490 ( TNVZ%)
PIC18F6390/6490/8390/8490 (T Mk&%)

PIC18LF6390/6490/8390/8490

RRELAEZM (BRARATAD

(kg AR -40°C < Ta < +85°C (T4
PIC18F6390/6490/8390/8490 TS E (BRIERTHER)
(TAkg) AR -40°C < TA < +85°C (TMvg0)
S
ey s BME | WEUE | &EKXME | B4 P35
1= $i%E % 8 MHz. 4 MHz. 2 MHz. 1 MHz. 500 kHz. 250 kHz 1 125 kHz(") i (¥ INTOSC 5/
PIC18LF6390/6490/8390/8490| -2 +-1 2 % +25°C VDD =2.7-3.3 V
-5 — 5 % -10°C % +85°C | VbD=2.7-3.3V
-10 +/-1 10 % -40°C % +85°C | Vbbb =2.7-3.3V
PIC18F6390/6490/8390/8490| -2 +/-1 2 % +25°C VDD = 4.5-5.5V
-5 — % -10°C % +85°C | VDD =4.5-55V
-10 +/-1 10 % -40°C & +85°C | VDD =4.5-55V
EF%N 31 kHz?) BT INTRC K51
PIC18LF6390/6490/8390/8490| 26.562 —  |35.938| kHz | -40°C % +85°C | VDD =2.7-3.3V
PIC18F6390/6490/8390/8490| 26.562 — |35.938| kHz | -40°C % +85°C | VDD =4.5-55V

Bl

1:
2:

A

TN T BRI AT B

BRFIUERLE &y 25°C.  OSCTUNE 274748 1 H T AMARLEE I .
IHEJG 1 INTRC i o
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K 26-6: CLKO #1 1/0 i/
Q4 ! Q1 Q2 Q3
0scC1 L/l ./ .
g i :
oLko N ) ;
-3 iz f
VL e L 16 :
/0 311 - e ' |
15 : : :
110 51 ;
Gyt Hife
720,21
¥k WS ILE 26-4 TIRGEAAE B
% 26-9: CLKO 1 1/0 I FE R
¥ - , L il
ey 5 etk B/ME = BRAE | B | &
10 TosH2cKL |0SC1 1 % CLKO | - 75 200 ns 1D
11 TosH2ckH |O0SC1 + #| CLKO 1 — 75 200 ns C: D)
12 TckR CLKO _I-FHa) — 35 100 ns GED
13 TckF CLKO "F P [a] — 35 100 ns GE1D
14 TCKL2I0V |CLKO 1 Zii I % a2k — — [0.5Tcy+20| ns FE1)
15 TIOV2CKH |CLKO t 22 Hij i I i N A 3% 0.25Tcy +25| — — ns =1
16 TCKH2I0l |CLKO t 2 J&i bty I i A5 0 — — ns GED
17 TOsH2I0V |OSC11 (Q1 JAH) Fsii 1% A7 %% — 50 150 ns
18 TosH2i0l [OSC1t  (Q2 J&#) #| [PIC18FXXX 100 — — ns
18A i AR PIC18LFXXX 200 _ _ ns |VDD = 2.0V
(1O Hir NARFEI ]
19 TIoV20sH | (4N 28 OSC1t (/O S NN 0 — — ns
I
20 TIoR S T ) PIC18FXXX - 10 25 ns
20A PIC18LFXXX — — 60 ns |VDD =2.0V
21 TIoF P 1Ay R B A i) PIC18FXXX — 10 25 ns
21A PIC18LFXXX - 60 ns |VDD = 2.0V
22t |TiINP INT 51 B0 5 BT B H S I ) Tey — — ns
23t |Trer RB7:RB4 B47F INT 5 H P sl A1 HL - i 1] Tey - ns

T XEESHOL AR IR IN B IL IR oK S A

e 1:

W AE RC i FHE4T Y, Hd CLKO %t o4 4 x Tosc.

DS39629B_CN %f 372 7T
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& 26-7: Shr. FIVENEE. WG ENRE 2 _E b E b e b 3P
I
VDD / ”
! I
27
MCLR Z \ /
Wi 2 <30 > «
POR : '
~-~— 33— ‘ ¢
PWRT . : 2
L 32 . '
-, Z «
0osc - &4
iy :
' &«
Y ; . o7
E=E12 \ /\
- A l «
=X !
! . -3 ——p )
—> 34— — 34 -
1/0 5|14 \ /
& WSHE 26-4 TIRGERSAEE R
7l 26-8: RIES AL
BvbD - - - — — - —
VDD ~ 3
VBGAP = 1.2V
VIRVST / |
|
A5 e P9 38 !
AN | !
|
WIS : l
g %6 —
% 26-10: S BIMERS R SR e HRIER e MR EE AT E R
2% | ue e i |0 mxm | e b
30 TMCL  |MCLR ik 58/ (KT 2 — — us
31 TWDT | & )5 B i i e B O )5 3.4 4.0 4.6 ms
I3
32 TOST | #Rv% Sea 3% o2 I 2% JE 3t 1024 Tosc| — |1024Tosc| — |Tosc = OSC1 JAiH
33 TPWRT | | HLSIEIN o I 2% J&) 55.5 65.5 TBD ms
34 Tioz I MCLR {i& H - B A 1405 I s 5 - 2 - Hs
AL 1/O AT v BHAS 1 I 1]
35 TBOR |/ & A7 bk 5 200 — — Ms |VDD < BvDD
(i, D005)
36 TIVRST | Py #8525 i F A I i) — 20 50 us
37 TLvD | A bk v 5 5 200 — — Ms |VDD < VLvD
38 TcsD | CPU 4RI ja — 10 — us
39 TIOBST |INTRC Hi i A s I i) — 1 — ms
BvE: TBD = f#5&
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& 26-9: TIMERO 1 TIMER1 438544 B R

|
T10SO/T13CKI A
|

-«-—45 —»l
I

- 47 > 48 —»]
|
TMRO #1
TR X1
[
- W5 WK 26-4 TfRAEENE.

% 26-11: TIMERO F1 TIMER1 #}ERIN S 2 sk
o | me s BAME |BAE| WG| A
40 TTOH TOCKI 3 HL P Jok v 5 3¢ JCTRGY it 0.5 Tcy +20 — ns
A Ty s 10 — ns
41 TTOL TOCKI A% H P ik s J5 T A 0.5 Tey + 20 — ns
A Ty A 10 — ns
42 TTOP TOCKI f3H TGy iy Tcy +10 — ns
B Mg B R AE — ns |N = i Jife
20 ns I, (1. 2. 4.
(Tcy +40)/N | | |eeeees 256)
45 TT1H T13CKI ([, THis s 0.5 Tcy + 20 — ns
i E s, PIC18FXXX 10 — ns
I TH] Rt PIC18LFXXX 25 — | ns |vop=20V
=¥ PIC18FXXX 30 — ns
PIC18LFXXX 50 — ns |VDD = 2.0V
46 TTIL T13CKI |k, s siise 0.5 Tcy +5 — ns
Gy R, PIC18FXXX 10 - ns
el ATTRG3 s PIC18LFXXX 25 — ns |VDD = 2.0V
Rk PIC18FXXX 30 — ns
PIC18LFXXX 50 — ns |VDD = 2.0V
47 TP T13CKI [P U KA - — ns [N = T4l
N R 20 ns B (1~ 2. 4 718)
(Tey + 40)/N
S 60 — ns
F11 T13CKI $i3% i A ST ] DC 50 | kHz
48 | TCKE2TMRI | M i TACKI I 515 I 2800 1 (9 ZET 2 Tosc 7Tosc| —
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& 26-10: e/ BB IPWM B P (BiH CCP 3L
CCPx
AR —m
' 50 b 51— |
52
CCPx % l : %
sk PWM ) Lo L
vE: LK 26-4 TSR R.
% 26-12; e/ HLE IPWM Z5K (BT CCP 30
7;}%‘ AV
%ﬁ iR ket B/ME BAE | B %1%
50  [TccL  [cCPx A fil [JCis i 05TcY+20 | — ns
BRIk 4TS | PIC18FXXX 10 - ns
PIC18LFXXX 20 - ns |VDD = 2.0V
51 TccH | CCPx A mil | EHi i 0.5 Tcy + 20 — ns
BRIk s | PIC18FXXX 10 - ns
PIC18LFXXX 20 - ns |VDD = 2.0V
52 TccP CCPx i\ JH1#1 3 Tcy +40 — ns | N = i 4l
N (1. 4516)
53 TCCR | CCPx #firH N Bt [l PIC18FXXX — 25 ns
PIC18LFXXX - 45 ns |VDD = 2.0V
54 TccF | CCPx i F B il PIC18FXXX - 25 ns
PIC18LFXXX — 45 ns |VDbD = 2.0V
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& 26-11: SPI™ FiEfKFf (CKE =0)

s [T

70—

SCK

(CKP = 0) m
: 71— . 72— e

: . X 78 79

CKP=1) . X . \ /!

80! 79 78

SDO ;MSb X bit6--é§---1 >< LSb

SDI . MSb 4N ] i 1 LSb A )

-

i W WK 26-4 T AEERAT

* 26-13: SPI™ R ERRE (XK, CKE=0)

2 ws st BME | BME| e | &
70 TssL2scH, [SS! #| SCK. # SCKt A Tey — ns
TssL2scL
71 TscH SCK %\ & L V-t i L 125Tcy+30 | — ns
71A AR B 40 — ns | (1)
72 TscL SCK #if NG HL 5 (7] een 125Tcy +30 | — ns
79A B B 40 — | ns |ED
73 ToIV2scH, |SDI #ddi N E SCK I ) 37 s ) 100 — ns
TobivV2scL
73A  |TB2B FAA WG AR E A 2 E 4| 1.5 Tey +40 — ns | (3E2)
BhilHy
74 TscH2DIL, |SDI 4 A\ 2] SCK s 1 SRR a] 100 — ns
TscL2pIL
75 TooR SDO ¥yt T[] PIC18FXXX — 25 ns
PIC18LFXXX — 45 ns |VDD =2.0V
76 TDoF SDO #dak T~ B jE] — 25 ns
78 TscR SCK %y FFFisf (] PIC18FXXX — 25 ns
CEFBEED PIC18LFXXX — 45 ns |VDD=2.0V
79 TscF SCK #irth FRER TR (R — 25 ns
80 TscH2poV, |SCK il#ti SDO #dliiify |PIC18FXXX — 50 ns
TscL2poV 1% PIC18LFXXX — 100 | ns |VDD=2.0V

E 1. TREHSHHT3A.
2: YRS HHTIA FI#T2A |,
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SPI™ F#EHEANP~E (CKE=1)

SCK : ' '
(CKP=0) R '\ : -
' : -—71— :4_72_>: _>: .
L X 79
: - 73:<_ " [
SCK l / A
(CKP =1) ; : £
o . 80 L
! L 78
I o (S
SDO % ' MSb X bit 6 - 27 - - - 1 >< LSb
SDI LSb 4N )
* 26-14: SPI™ ERE R (EFEER, CKE=1)
2
| owe Kebt SOME | ROk | e | &
71 TscH SCK #i\ & HF IR ) [y 125Tcy +30 | — ns
71A CABIRERD T 40 _ ns | (3 1)
72 TscL SCK %y N HL I [R] JuRsH 125Tcy+30 | — ns
72A CANBIRE D) AT 40 — ns | (&*E1)
73 ToIV2scH, |SDI i A\ £ SCK i ¥ (1A I 1A 100 - ns
TpivV2scL
73A TB2B FA NBJE— B R 2 I — | 1.5 Tey +40 — ns | (FE2)
BN
74 TscH2DIL, |SDI %% A 2 SCK i1 (451} A] 100 - ns
TscL2piL
75 TooR SDO ¥ty b TFin il PIC18FXXX - 25 ns
PIC18LFXXX - 45 ns |Vbp = 2.0V
76 TooF SDO Hdl 4 T B 1a) — 25 ns
78 TscR SCK #ith LTVt PIC18FXXX - 25 ns
EFpEzt) PIC18LFXXX - 45 ns |Vbp = 2.0V
79 TscF SCK it R ) (L) - 25 ns
80 TscH2poV, |SCK G SDO $iifiih 4 |PIC18FXXX — 50 ns
TscL2boV |4 PIC18LFXXX — 100 ns |VDD = 2.0V
81 TpoV2scH, |[SDO #diki it 2 SCK i ¥ i) 37 i i) Tcy - ns
TpoV2scL
H 1. ERMHSEH#T3A.
2: [HMEHSHHTIA FI#T2A I

© 2005 Microchip Technology Inc.
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& 26-13: SPI™ MFEAR P~ (CKE=0)
ss N « /
' . D)) :
70 :
SCK ' ' !
(CKP =0) %’Zf—x;\;—ss—»:
'~—71—~: — 72— — e
. ! : 78 79
(CKP =1) . . : r | .
! SV ' 78 :
SDO Lsb :E
ed
SDI LSb i\ )
¥ WH K 26-4 T LI,
* 26-15: SPI™ HERERRB] (MFHHER, CKE=0)
e -
| we e BME || e | sk
70 TssL2scH, |SS! | SCKi & SCKt i\ Tey — ns
TssL2scL
71 |TscH el NETIR R L 1257cv+30) — | ns
71A CABN D LAY 40 — ns | (3E1)
72 TscL SCK #iy N L5 8] Sk 1.25Tcy +30| — ns
72A CABIEERAD T 40 — ns | (1)
73 TDIV2scH, |SDI %didii A F SCK I ) 37 1 i) 100 — ns
TDIV2scL
73A  |TB28 FA BRI ST 2 Ay [ 15Toy+40 | — | ns [ (E2)
74 TscH2DIL, | SDI %di it A 2 SCK i i) AR KF I [1] 100 — ns
TscL2biL
75 TooR SDO Hudifér i Tt PIC18FXXX — 25 ns
PIC18LFXXX — 45 ns |VbD = 2.0V
76 |TooF SDO Hujinffith F Bt — 25 | ns
77 TssH2D0Z |SSt #| SDO %yt & bHFT 10 50 ns
78 TscR SCK ity EFFmfa) (Fdaspiiz) PIC18FXXX — 25 ns
PIC18LFXXX — 45 ns |Vbb =2.0V
79 TscF SCK i th F R a) CEfspiz) - 25 ns
80 TscH2poV, |SCK ih#y /5 SDO k4 A 24 PIC18FXXX — 50 ns
TscL2poV PIC18LFXXX — 100 | ns |Vbp = 2.0V
83 TscH2ssH, |SCK iy #HiB SS 1 15Tcy +40 | — ns
TscL2ssH
E 1 ZRMHSA#T3A,
2: [HMEHSHHTIA FI#T2A I

DS39629B_CN %f 378 Tt
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& 26-14: SPI™ MFEAR F7~F (CKE=1)
— 22 /
ss ( f
; ) :
SCK l
(CKP =0) l
71— e T2 :
SCK '
(CKP =1)
SDO
I 75,76 . 77,
so Msb 507 bit 6 - - ?%\ LSb A
' ' )
74
H: B5 IR 26-4 TGRS
% 26-16: SPI™ MBFMEAER~F (CKE=1)
& 5 -
o | e wo BME | B | M | &0
70 TssL2scH, |SS! % SCK. uf SCK1 HiA Tey — ns
TssL2scL
71 TscH SCK i A\ i L - if 1] i 1.25Tey +30 — ns
71A NI ) 40 — ns |(ED
72 TscL SCK %y AT H I ] L 1.25 Tcy + 30 — ns
72A NI ) 40 — ns |(ED
73A  |TB2B T e AN BRI 2 (AN 1.57Tcy +40 — ns |(#FE2)
74 TscH2DIL,  |SDI HEii A 2 SCK v B A4 5] a] 100 - ns
TscL2pIL
75 TDoR SDO i L IFi i) PICT18FXXX - 25 ns
PICT8LFXXX — 45 ns |VDD =
2.0V
76 TooF SDO #dfifan i T B ) — 25 ns
77  |TssH2D0Z [SSt %] SDO it s bt 10 50 ns
78 TscR SCK itk - JFmf ) PICT18FXXX - 25 ns
RO PIC18LFXXX — 45 ns |VDD=
2.0V
79 |TscF SCK fth F BT (LRt — 25 | ns
80 TsCH2DoV, |SCK 4y )i SDO Hdlifar i1 %% PIC18FXXX — 50 ns
TscL2poV PICT8LFXXX — 100 ns |VDD =
2.0V
82 TssL2D0V  |¢ SS | ¥t 2 J5 SDO ¥difiih4 [PIC18FXXX — 50 ns
wh PICT8LFXXX 100 ns |VDD =
- 2.0V
83 TSsCH2ssH, |#F SCK 1142 J5 i3l SS 1 1.5 TCY +40 _ ns
TscL2ssH
E 1 ZRMHSEH#TIA,
2: HEHSEHTIA T HT2A I,
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& 26-15: 1PC™ MR SRR R

SCL Co

SDA —'_)\ G o jL
DAL (@ 1
: )) X
— R
JA 3] 5k
At %

VE: 5SS WK 26-4 T i g4 A

& 26-17: I2C™ MZEAIEh [ IEAER (MBI

>
gﬁg = Ll B/ME | BOKE | AL &4k
90 TSU:STA | Bl 4t 100 kHz 3t 4700 — ns | V5 &4 a4 A
ST I ] 400 kHz izt 600 —
91 THD:STA | 3 %A 100 kHz sk 4000 — s |G AR
R i) 400 kHz 3t 600 — ik
92 TSU:STO | {5 11451 100 kHz X 4700 _ ns
F ST} A] 400 kHz #izt 600 -
93 THD:STO | {5114 F 100 kHz 3t 4000 - ns
53 I ) 400 kHz 5L, 600 —
&l 26-16: 2C™ M ERBEERE
103 > = . 100 . — 102

SCL

SDA
LIPN

SDA
il

et WS WK 26-4 T RGBS,

DS39629B_CN % 380 Til o= © 2005 Microchip Technology Inc.



PIC18F6390/6490/8390/8490

* 26-18: I2C™ BAREERESR  OAShES)
o | mm bt BME | BkME| BAr st
100 THIGH B LB ) 100 kHz it 4.0 - HS  |PIC18FXXX LAEMRARAMLT
1.5 MHz
400 kHz #5:{ 0.6 - s |PICIBFXXX LASIEAIHET
10 MHz
SSP Hik 1.5 Tey -
101 TLow IR L 1) 100 kHz 4.7 - s |PIC1BFXXX LAESEAIHET
1.5 MHz
400 kHz 5 1.3 - HS | PICT8FXXX TAEMRABLT
10 MHz
SSP ik 1.5 Tey —
102 TR SDA 1 SCL _JHr 7] 100 kHz fizt — 1000 ns
400 kHz st 20+0.1Cs | 300 ns |Cstf¥iuHE{E 10 % 400 pF 2
Ji]
103 TF SDA #1 SCL T F&iif[a] 100 kHz fi=t — 300 ns
400 kHz st 20+0.1Cs | 300 ns |Cstf¥iuHE{E 10 % 400 pF 2
Ji]
90 TSUISTA | B4 F 2 ST I ) 100 kHz iz 4.7 — ms | (X5 EEJE A&
400 kHz i\ 0.6 — ms
91 THD:STA | 1 2h (15 1 1) 100 kHz 1t 4.0 — ms | 3XAJE G 7 AL 5 AN Bl ik
400 kHz #is 0.6 - ms |/
106 THD:DAT | HHii i A AR R I [7) 100 kHz izt 0 — ns
400 kHz #i=, 0 0.9 ms
107 TSUIDAT | Kot iy Al 3 1 1) 100 kHz fizt 250 — ns | (F¥2)
400 kHz i\ 100 — ns
92 TSU:STO | 452 1| £t 3 371N i) 100 kHz #= 4.7 — ms
400 kHz iz 0.6 — ms
109 TaA IS iyt A7 2 I ) 100 kHz #izk — 3500 | ns | (ED
400 kHz iz — — ns
110 TBUF SR AR IS ) 100 kHz 1=, 4.7 — Ms  |7E/E 30— B AL HraT S 2 Or
400 kHz #&5t 1.3 — ps | FEAE R
D102 |Cs AR A Sk — 400 pF
E G A AN S BB A, A R R B2 b R A AN P S B/ B I DA 5 SCL R B U AR 8 X (B

/ME 300ns)
PRIFRE K 12C 2k 3P T 7ERRMERE S 1PC™ Wk RGrh A, (HAL 2 TSUIDAT = 250 ns {3k, I phidii
A G SCL S5 FUE AT AT, R 24 E. W A8 K T SCL 55 PGP A, 4k
PEA A% H 5 SDA 2k, SCL Ze BRI, MRHEARMERI 12C M3, TR max. + TSU:DAT = 1000 + 250 = 1250 ns.

© 2005 Microchip Technology Inc.

DS39629B_CN % 381 Tl




PIC18F6390/6490/8390/8490

& 26-17: E# SSP IPC™ ML) /R Y

SCL C Lo Lo
v 91, P 198
Q00 92 |

SDA ' o SS | »

A « f

: : / 1

— R

Ja 8l 151k

% %At
VE: 52 WK 26-4 T fitth st

% 26-19: 3 SSP I2C™ ML) bk

ig 5 FriE BoMa Bk | e &4
90 TSU:STA | H3h &1 100 kHz 50 2(Tosc)(BRG + 1) — ns |05 & R4
ST IS ) 400 kHz f5:%, | 2(Tosc)(BRG + 1) — xR
1 MHz £zt (1) | 2(Tosc)(BRG + 1) —
91 THDISTA | i 3) 4 100 kHz kit | 2(Tosc)BRG +1) | — | ns [xAmmiG ks -
A5 R IS} 1] 400 kHz }ist, | 2(Tosc)BRG +1) | — AN B K
1 MHz #izt (1 | 2(Tosc)(BRG + 1) —
92 TSUSTO | {44 100 kHz #zt | 2(Tosc)BRG +1) | — ns
fevAaL| 400 kHz iz, | 2(Tosc)(BRG + 1) —
1 MHz £zt () | 2(Tosc)(BRG + 1) —
93 THD:STO |28 1| & 44 100 kHz #izt | 2(Tosc)(BRG + 1) — ns
PREFI 8] 400 kHz i, | 2(Tosc)(BRG + 1) —
1 MHz £zt (1) | 2(Tosc)(BRG + 1) —

E 1 XETPTA 1PC™ S, /5B 10 pF.

&l 26-18: F# SSP I2C™ REEIENF

103 e 100 i - 102

' 101—»

H: WS WK 26-4 TR
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# 26-20: £ SSP PC™ MEBIRTE K
oo | me Kt /M Bkt | b fept
100 |THIGH  |mffhe s FIial (100 kHz £ix | 2(Tosc)(BRG +1) | — ms
400 kHz £, | 2(TosC)(BRG + 1) — ms
1 MHz #3% (10 | 2(Tosc)(BRG + 1) - ms
101 |TLow  |IPEMICHSFI Al (100 kHz £ | 2(TosC)(BRG +1) | — ms
400 kHz #3{ 2(Tosc)(BRG + 1) — ms
1 MHz #3% (10 | 2(Tosc)(BRG + 1) - ms
102 TR SDA #1 SCL 100 kHz #3¢ — 1000 | ns |Cs flf57F 10 & 400 pF 2.
LT 400 kHz fit 20+0.1Cs 300 ns |/
1 MHz £zt (1) — 300 ns
103 TF SDA Fl SCL 100 kHz #3k, — 300 ns |Cs{H7E 10 & 400 pF 2 [
I TH] 400 kHz it 20 + 0.1 CB 300 ns
1 MHz £zt (1) — 100 ns
90 TSUISTA | Ji 2l A5 1 100 kHz #isk | 2(TosC)BRG +1) |  — ms |05 A A A A
HEAT I 1A 400 kHz fist | 2(Tosc)BRG +1) |  — ms
1 MHz #5358 (10| 2(Tosc)(BRG + 1) - ms
91 THDSTA | )it 5 4 A1 100 kHz £t | 2(TosC)(BRG +1) |  — ms |3 IS A AN
PREFITTE] 400 KHz Kist | 2(TosC)BRG + 1) | — ms Bkl
1 MHz #5358 (10 | 2(Tosc)(BRG + 1) - ms
106 | THD:DAT | %idindi A 100 kHz = — ns
UREFINIF) 400 kHz Kzt 0 0.9 ms
1 MHz £zt (1) TBD — ns
107 |TSUIDAT | Hifindii A 100 kHz #ist 250 — ns | (3% 2)
AT ) 400 kHz Bzt 100 _ ns
1 MHz £zt (1) TBD — ns
92 TSU:STO | {52 1k 4¢4F 100 kHz 7t | 2(Tosc)BRG +1) | — ms
HEAT I T 400 kHz fizt | 2(TosC)BRG +1) |  — ms
1 MHz #3% (10 | 2(Tosc)(BRG + 1) - ms
109 |TaA Wl A% (100 kHz B — 3500 ns
I [A] 400 kHz iz — 1000 ns
1 MHz it (1) — — ns
10 |TBUF |Gkt 100 kHz st 47 — ms | 7ETF U NFR AL ST
400 kHz i3\ 1.3 — ms | ZORIFAS RIS ]
1 MHz £zt (1) TBD — ms
D102 |Cs A 1 - 400 | pF

XFBA 12C™ 51, S/ % 10 pF.

2. PR 12C Mk BT TR K 1PC MR RS, (HL AU ESH #107 = 250 ns 93k, AR
TR IR FEK SCL {5 5 MR B~V R3], Wb aR s L b 45 F o A% 3SR 3E K T SCL 15 5 Ik B 1 A
W, B0 N AR i # SDA £, SCL 2R ihy, 7€ 100 kHz B R, S8 #102 + B4

#107 = 1000 + 250 = 1250 ns.

© 2005 Microchip Technology Inc. DS39629B_CN #f 383 Tt
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& 26-19: USART b k% (EEINF) HF

ROBTXUCKY 70 N
Gly '

e 121 e e 121

RC7/RX1/DT1 :
1K X X
: ' — >, -
0= 122 |
vE: HZILE 26-4 TR ERAE .
* 26-21: USART [Fl RIXE R
ey "
on | e e BOME | RO | mfr | &
120 TCKH2DTV |SYNC XMIT CEERIMMEHRD
MR s FELT 22 B0 i A Ak PIC18FXXX — 40 ns
PIC18LFXXX - 100 ns |VDD = 2.0V
121 TCKRF I 455 10 T 1) AN R R 1) |PIC18FXXX — 20 ns
(CEFRBED PIC18LFXXX — 50 ns |VDD =2.0V
122 |TDTRF KO A 5 1 TR ) AR R E] | PIC18FXXX — 20 ns
PIC18LFXXX - 50 ns |VoD = 2.0V
& 26-20: USART Fi#Ek (£ INF)) HF
RCE/TX1/CK1 /L
ElL: . 125 .
L '
RC7/RX1/DT1 ; :
31 X X
| ——126———
*: WS WK 26-4 TR M.

#* 26-22: USART [Aj3b 8 E R

j/% A
;ﬁg %5 Kot BME | B | Py
125 TDTV2CKL | SYNC RCV_ (E#FMENEIR)
% CK | iR OT ks | 10 | — | ns
[])
126 | TokL2DTL |75 CK | 2 MR iGGiF T (DT iy | 15 | — | ns
[])

DS39629B_CN 5 384 11 ?‘ﬂﬁﬁjj © 2005 Microchip Technology Inc.
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* 26-23: AID BN PIC18F2220/2320/4220/4320 (T V&%)
PIC18LF2220/2320/4220/4320 (TNPZK)

on | me Kt RME || Bk | A st

AO1 |NR Ly R — — 10 bit |AVREF = 3.0V

A03 |ELL Ty iR 2= — — <t1 LSb [AVREF = 3.0V

A04 |EDL P AR 22 — — <#1 LSb [AVREF = 3.0V

A0O6 |EoFF |fmfgiRz — — <1 LSb |AVREF = 3.0V

A07  |EGN WL R — — <t+1 LSb |AVREF = 3.0V

A0 |— L fir () -

A20 DVREF |22 K Ju [ 3 — |AVDD-AVss| V |10 frksEEN

(VREFH — VREFL)

A21 VREFH |2 i Hs 5 L P AVSs+3.0V — AVDD + 0.3V | V |10 kst

A22 |VREFL | S HiJEfRHT AVSs—0.3V| — |AVDD-3.0V| V  [10 fksen

A25 |VAN TR N L VREFL — VREFH \Y

A30 |ZAN | B s B A — — 25 kQ

A50 |IREF  |VREF fii NI (3 2) - — 5 HA | 7ER A VAIN 1] .

+150 HA |75 A/D 45t

2:

W 1 A/D EHRAERAS RN BRI, I HAS FIAR,
VREFH HLJoK 15 4 VREFH U511 RA3/AN3/VREF+/SEG1 5| EE AVDD.

VREFL HLiiSk A Eh VREFL U1 RA2/AN2/VREF-/SEG16 5| JHiak AVss.

© 2005 Microchip Technology Inc.
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& 26-21: AD ¥

BSF ADCONO, GOX .
— - @ '

o ’»_’_ . 131 .

—» 130 -—

AD it «—132, [} ]

A s oY s X 7 N XN X2 A X o ><

ADRES o ey X it

ADIF . — Ty

AT | ' SEI

ar BIER R |

b 1: QLR AID INEREAE D RC, £ A/D I BIURSD T2 B —A> Toy IiAl, I LLIAT SLEEP 74
2: XM RC R (JUBLEY 100 nS) , 7RI BU TR PREFR L2 55 LR N\ it 2 T R

% 26-24: A/D HHER

oo | ws Hk BoME | BoR | A
130 |TAD  |A/D It ] PIC18FXXX 07 | 250" | ps |JF osc, VREF 23.0V
PIC18LFXXX 14 | 250 | ps |vbp =2.0v: ¥ Tosc,
VREF i i Fit
PIC18FXXX TBD 1 us |A/D RC #i=t,
PIC18LFXXX TBD 3 Hs |VDbD=2.0V: A/DRC
131 |TeNV | B3t 11 12 TAD
( MUFERAERTE ) (FE2)
132 |TAcQ | SR4ERTE (3 3) 1.4 — HS |-40°C % +85°C
TBD — Ms | 0°C < £< +85°C
135 |TswC |~ REERIPIIN [ - GEH
TBD |Tois HL L ) 0.2 — Hs

BvE: TBD = 58

A/D 4t JEL 3 A B T B e T S AT A TAD IS o A3 L

HIEJE L Tey AN 13 ADRES #1785

A e AU Y R R AR LIS (VDD % Vss, 8% Vss 2 VDD) , fREFHARRE A “B” MR E
FIIRl, SR AGEE BRI (RS) b 50Q.

TERRE B N — AN A L.

B wonpz

DS39629B_CN 5 386 11 ?‘ﬂﬁﬁjj © 2005 Microchip Technology Inc.
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27.0 DC 1 AC % E =
AT T
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Y.
:
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28.0 HIEER

28.1

*

BEARIRE R

64 5| TQFP

7~

S

MICROCHIP

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
O YYWWNNN

S

MICROCHIP

PIC18F6490
-I/PT
0410017
O

80 5|l TQFP

il

S

MICRoCHIP

YYWWNNN
O

XXXXXXKXXXXX
XXXXXXKXXXXX

S

MICROCHIP

PIC18F8490-E
PT
0410017
O

B XX...X

YY
Www
NNN

SN
ERRIY AT IRSE T
G CAPIERIBRPIECT)
SEWRED (11 HRRIIRES, “017)
He T AR B ER S

H: 4% Microchip #sfF4i 5 RAE— AT e bR, ERHATIRSE R, DIt IR
IAKEPSNIDEIDE RS2 651

FrUE PICmicro #34FFr 45 Microchip #8445 ERE. 2RI REEACID . T ey Bl )
PICmicro #8f4riR, 753241 BNt i . 1% i 241 1) Microchip 848 pZEALHH A E B . X T QTP
BPE, ATATRFRFRIE BB N3t A 2B S QTP s,
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28.2 HEFHMER
DU 304080 A 20 45 P 258 (o e R 4

64 5| HEEERIE F RFEEE (PT) 4 10x10x1 mm, 1.0/0.10 mm B|ExX (TQFP)

E
h%ﬂwg:m—ﬂ
AT MRTRTA

[
IR

=N

- 0
u

UUUBuTuovbCUuby

Ty

= : A
L *—J L— ¢} % AZJ
A1—
~-— (F)
LA B =k

S Bobi | Ew [ Bl Bobi [ Ew [ Bkl
BB n 64 64
5| EE p 020 0.50
iSAEIN n1 16 16
M A 039 043 047 1.00 1.10 1.20
IR A R A2 037 039 041 0.95 1.00 1.05
a7 ) Bt Al .002 .006 010 0.05 0.15 0.25
K L 018 024 030 0.45 0.60 0.75
TR KE (%) (F) 039 1.00
JE A ¢ 0 3.5 7 0 35 7
S TEE E 463 472 482 11.75 12.00 12.25
MKE D 463 472 482 11.75 12.00 12.25
SRR 2 5 P E1 .390 394 .398 9.90 10.00 10.10
IR K D1 .390 394 .398 9.90 10.00 10.10
TR C .005 .007 .009 0.13 0.18 0.23
55 B B 007 .009 011 0.17 0.22 0.27
SR AR CH 025 035 045 0.64 0.89 1.14
SRS TS S8 o 5 10 15 5 10 15
IR B 5 10 15 5 10 15

il S5
VE:

RAFDAFIEA AN G E BRI B . YRR Y Bl B IS A1 1L .01095~] (0.254mm)

4T JEDECS: MS-026
5. C04-085

i
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80 3| BRI E H REEEE (PT) £/ 12x12x1 mm, 1.0/0.10 mm 3|EX.  (TQFP)

E—

5 = 1]
M0N0NNANNAAAQAADAAT

Il
Qe

IR

CH x 45°

o ey

A1—
<—(F)
AL st =k

R BAME | EWME [ mAM BAME | EME [ mAE
E1LE n 80 80
5 | e p .020 0.50
iRl EE n1 20 20
B A .039 043 047 1.00 1.10 1.20
IRt e S A2 .037 .039 .041 0.95 1.00 1.05
s B A1 .002 .004 .006 0.05 0.10 0.15
RS L .018 .024 .030 0.45 0.60 0.75
FUHBE K (F) .039 1.00
JE AU [0 0 3.5 7 0 3.5 7
AR E 541 .551 .561 13.75 14.00 14.25
BEE D 541 551 561 13.75 14.00 14.25
IR A TR E1 463 AT2 482 11.75 12.00 12.25
SRR D1 463 472 482 11.75 12.00 12.25
5| s g c .004 .006 .008 0.09 0.15 0.20
T B .007 .009 .011 0.17 0.22 0.27
5D R CH .025 .035 .045 0.64 0.89 1.14
IRETIRHE RS o 5 10 15 5 10 15
SRR HE S B 5 10 15 5 10 15

*PEhl S5
VE:

JIDARMEAANEFE A B B TS . SRR ) Bl 558 A 01096 (0.254mm)

%[ FJEDECY: MS-026
B%: C04-092

i
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fff=% B: wHER
% B-1 Jy AHR TP IS8 2 2 5.

Bisx A: RS 7 52

A A (200447 H)
PIC18F6390/6490/8390/8490 & {1 %4 T- Wt ) B 4] il

Ao
% B-1: wEER

TR PIC18F6390 PIC18F6490 PIC18F8390 PIC18F8490
LCD x5} #s ol SR 8h 15 £ B 128 (4x32) 128 (4x32) 192 (4 x48) 192 (4 x48)
/O 3 1 WITA. By C. | A, By C. | A, B, C. | i A, B, C.

D. E. FFIG D. E. F#1G |D. E. F. G. H|D. E. F. G. H
FnJd F1J

AR T A7 it 8K 7 16K 71 8K 71y 16K 71
EEp T apit] 64 51 M TQFP 64 5§ TQFP 80 5|1 TQFP 80 511 TQFP
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f¥>% C: et EH M
RSTS84 NERA T AR T e 7 AR
ARIFHOEE R, SO AR i TR TS A
Z IR ZE SRR, IEWM PIC16C74A % PIC16C74B
T+ 28

AEH

3% D:

MEARFJH B R
RISSF

AT RS NEABRAE (L PIC16C5X) #4 4% F| 3 o1
T MCU #$F (4 PIC18FXXX)

=GRV EE-/ €5

DS39629B_CN %f 394 1t
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M A RS AR A 2R G 5R
BB

7t AN716 “Migrating Designs from PIC16C74A/74B to
PIC18F442” hifdiifit TP MCU &k (I
PIC16CXXX) HHsmBa1; (HI PIC18FXXX) Z[A]H]
ZEgte BARPTIHE I A AR SR 2, (RS
FHF MRS S5 PR A 28 1 it R B 00 T S
IR R IR S0k G 5 DS00716.

M=% E:

MRS B R
RISF

7E AN72 “PIC17CXXX to PIC18CXXX Migration”
FEIE T AR MCU 2344 (HP PIC16PIC17CXXX)
BB RS (R PIC18FXXX) [H BB UL A2 iX
Kwtb 2z, RN HZELCK TS N
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C
CALL .o 310
CALLW ..ttt 339
C 4
MPLAB C18

MPLAB C30

CPU [HRFRINRE ..o
S5 W G
BRI FBAI o
FEFRIR o
FEFPAEfif %

AV T TR ettt 65
PIE IINEGR S

PCLATH F1 PCLATU 254788 v eeeeeeee e 66

PCL. PCH f1 PCU %7 17#%
BB FRIDRT oo
FATIFES,  SCK oo
BAFHURAE (SDO)
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J&)\ ...................................
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PRZILE:N
.
T
B2 BAER (RIW AL ...
22011 VR
ZLPIME. ML R R
R ettt
BT R, e
TTAEBRFE Lo
12C 44 wiBRG
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AR ZFIERR oo ... 288

P AR IAIRD e 290

BIATEZE ettt 5
B TEIIMRSS e ... 407
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BRI B AR v
HLVD #Ee GEFAMEHIAND e
Ed WL I Ed D
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