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00000000000 0O0STATUSOO0O000 zOoDe
000 c0000000000000000000
0000000000000 00000000000
0000000000000 0O0O0o0oooooon
000000000000000000TOO PDODO
000000000000000000OSTATUSO O
0000000000000 0O00o0oooooon
0oooDooooooon

OOO0OCLRF STATUSOOOO 3000000000Z
0000000000 mOoODoo sTATusooono
0O ooou ulwwOu=000000000

OO0O0OO0O0O0BCFOBSFOOO MOWFOOOOOOOO
OO stATisoooooooooooobooooooo
Oo000o000 sTATusoooooo zopcOooOo C
gooooooooooooooosTatuesooonon
goooooooooooooooOoOoOOO0OOoOo0on
goooooo

O 4-4: STATUS O O O O O ADDRESS:03HO
R/W-0 _ R/W-0 _ R/W-0 R-1 R-1 RIW-x RIW-X __ R/W-x
|GPWUF| — PAO | TO | PD DC | C R=000000COO0O
bit7 6 5 4 3 1 bito |(W=0O0OO0O0O0O0OO000O

bit 7: GPWUF:. GPIOOOOOOOO

0=0000000000000000
oo

PAO:00O0D0O0DOOOODD
1=000 1 (200h - 3FFh) - PIC12C509(A)

bit
bit

1=0000000000000000000000000000

-n=POROOOOOO0O

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

0=000 0(000h - 1FFh) - PIC12C508(A) O O O PIC12C509(A)

00000512000000

0000000000000 000000000PAOCDOONDONONDNONDNDNONDNNONDNOONDNONDNNONDN0ONDNO
00000000D0000D000000000000000000O

To:OOOoOOoOoooo
1=000000CRWTODO00D SLEEPOO0DDOOD
0=WTOOOODOODOO

PD:O0OOOO0OOOO
1=000000000 CLRWTOOOOO
0=SLEEPOODDOODOO

z:.0ooooao
1=00000000000000000
0=00000000000000000000D

DC:0000000000000 O0OO0OOADDWFODODO SUBWFODO OO
ADDWF

1=00000400000000000000
0=00000400000000000000000

SUBWF

1=00000400000000000000000
0=00000400000000000000

c:0000 /000 000 OADDWFO SUBWFORRF,RLFO OO O
ADDWF SUBWF
1=000000000 1=000 00000000
0=000000000000 0=00000000

RRF or RLF
LSBOooMBOOOOOOOOOO

DS40139C-J-page 16
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4.4 oPTIONO OO0

OPTIONO OO OOOOOO oMpTOOODOOOOOO
goooboOoOO0OO0OO0OO0OO0OO0O0O0OO0O0000000 8
goooooooooooooooooooao

OPTIONO D OOOOOO WOOOODOOOO OPTION
00000000000 mMOD000O0PTION<7:0>00
ooooooooo

O 4-5: opTIONO O OO

oOoO0O0TRISOOOOCOOOOOOOOOOOO
goo0oo0ooO0O0000O0O0O0O00o00o0
goo0oooO0oo000oo0ooooooon
O0o0o00TrRISO GPPU O GPWU. O OPTION
00000o0oooooooooooooo

goooTocsO OO0 1rOoOaTrRISOGP2=" 00 O
gooe20000000000000

W-1 W-1 W-1 W-1 W-1

W-1

W-1 W-1

[GPwu [ GPPU [ Tocs | Tose | Psa

PS2

PS1 PS0O W =000000000

ooov 6 5 4 3

bit 7:
1=000000
0=00000

GPPU:00D0O0ODO (GPO, GP1, GP3)
1=000000
o=00000

ToCs: OO0 oOOODOOOODOODODOO
1=ToCKIDOODOOOOO
0=0000000000000Fosc/4o0

TOSE: OO0 000000000000

bit 6:

bit 5:

bit 4:

bit 3: PSA:0000O00O0O0O0O0OOO

1=0000000wTOOOO0OO
0=0000000000o000000

PS2:PSO: 0 000O00O0O0O0OOOOOO
oooo

bit 2-0:

000 o0oo WDT 000

000
001
010
011
100
101
110
111

12 1:1

RPRRRRER PR
w
N
RPRRRRER R
=
o

GPwWU: OODOO0ODOO0ODODOO0ODOOO (GPO, GP1, GP3)

1=ToCKIDOOOOOHighOO LowOODOOODOOO
o=T0CKIOOOOOO LowO DO HighOOOOOODOO

1 gooo U =00

-n =POROOOOOOO
gooooooboooooo
0410000000

[0 1997 Microchip Technology Inc.
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PIC12C5XX

4.5 osccALO OO0

OoooooooosccA 00 0D0OoOoOon 4wHzOO
oooooooobooOoooobobooOooooooo
oooooooo4000000000000000
Oz200000000000A0

0 4-6: OSCCAL O O O O O ADDRESS 8FHO
RW-0 RMW-1 RMW-1 RW-1 RMW-0  RMW-0 U-0 U-0
[ cas [ caz [ car [ cao | — | — [ — _ R —0O0OO0OO0O00
ooo 7 gooo W =000000000
U =00
00o0oo0n

-n=POROOOOOODO

bit 7-4: CAL<3:0>: OOO0O
bit 3-0: OOOO0 0 ODO0OO0OOO0OO0O

O 4-7: oscCALOODODODOODOODO 8FHOPIC12C508A/C509A
RW-0  RMW-1 RMW-1 _RMW-1 RW-0 _ RMW-0 u-0 u-0
[ cas [ ca2 | car | cawo Jearst[cassw ]| — | — ][R =ooooooooo
ooo7 Dopo (W =000000000

u =00
oco0oooooon
-n =POROOOOOODO

bit 7-4: CAL<3:0>: 00O OO

bit 3: CALFST:- 0OOO
1=00000
0=00

bit 2. CALSLW: 0000
1=00000
0=00

bit 1-0: OOOO0'0C0O0OO0DOO

0000 CALFST=10 CALSIW=10000CALFSTOOOOODOO
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PIC12C5XX

4.6 ooooooood

gobooooooooooooooOoOOo0OOoOo0o
0o000opPC) DOOODOOODOODOOODOOODODO
oo0oo0oO0o0o0o0oomOoopePcO0O0OOBnOOO
goopcOO0OOOOOOOOO100000000
oooooo

coTo0 00 0000rPCOOODn8:00GoTOOOOO
0oo0ooOoooooopcOOOOPCL) O PC<7:0>0
OooooostAatusoooooooosooecOOn
0s00O000D00O0DOOOOO

CALLOOOO0O0PCLOOOOOOOOO0O0O0O00O0O0
gopcOOOO07:000000000000OC00O0O
gobOOogoopcs> DO0O0O0ODOOODOOODDO
oooooO0o0oO0oO00mo 4-80

pCLOOOOOOOOOOOOOOO0 PCLOOODODO
O OMOVWFCIADDWF PCLO OO BSF PCL,50 000000

OO0 :0OPC<8>0 CALLOOOOO PCLOOOOODO
0000000 o0o000O00o0O00oooon
00000000000O00000000O0
000000512000000000 25 0
000o0o0o00ooooo

O 4-8: PCOOODOOOOODODO
P1C12C5XX
GoTao
11 10 9 8 7 0
e[ [ [ 1] PCL |

i

| Instruction Word |

PAO
7 0

[TTTTTTT]

STATUS

CALLCPCLOODOO

1110 9 8 7 0
e [ T[] PCL |

Instruction Word

‘o0oooo

PAO
7 0

[TTTTTTT]

STATUS

4.6.1 0000000

gobooooooooooooooOoOOo0OOoOo0o
goooopcO00000000000O0O0O0O0000
gobooooooooooooooOoOOo0OOoOo0o
OOOMovLw XXOOOOPCO oohOOOODOOODOO
goooooooooooooooooon

STATUISOOO0O0OO0OO0OOOOOOOOOORESETOOO
gooOoooO0ooooo0ooOoooonOoOnoboOnO
oooooooo

goooooooooooooooooooooon
O000o0o0ooooooooooooeoTooooOoOoO
0000o0o0oooooooooooooooooo

4.7 oooo

PICI2C5SXX OO 120000000000000000O
000000000000000

CALLOOOOO0OO0OO0 10000000000 20
ooooomobooooooooooooooooo
o0o0oooooooooooooooooooboom®
gooOoooOoOoocALOOOODOODOOOO 2
o00o0oooooooooooooooo

RETWWOOOOOODOOOODO 1000000000
o000oogooooooooooo2000000
01000000002000000000 RETLWO
0000ooooooooooooooobo 200000
00000o0ooooooooooowDooooooao
o0oo0ooooooooooooooobooooooo
00000o0ooooooooooooooooOoOoaon
00000000ooooooooooooon

[0 1997 Microchip Technology Inc.
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PIC12C5XX

4.8 0000000000000INEOO O 4-1: goooooooooooo
OFrSROOOO ORAMMOOOO

moviw  0x10 ;in  itialize pointer
INNFOOOOOOOOOOOOODOOODODOINDF O mowwf  FSR : to RAM
OoOo000000oOooooooOoOoOo FrSROOOO NEXT clrf INDF ;clear INDF register
OFSR OO00OO0OOCODOODOODOODOOOODOODOO incf FSR,F ;inc pointer
0oo00oo00oooooooDooooon btfsc  FSR,4 ;all done?

goto NEXT ;NO, clear next
04-100000000000 CONTINUE
0 0000000007000 10000000000 : iYES, continue
000000oOoooo8sdddAWDIODODOD FSRO 5000000000000 INDFOOOODOD
ooo7rOFrROODOOODOODOOOO gooooooooooooooogoooogoooo
OINNFOOOOOOOOD 10h000O0O0O00O goooooo
OrSROOODOOCOODOOOODOOODOOO

FSR<4:0>00000000000DO00O0O00hO 1IFhDO

0 FSR=080 oooooooooo

po0ooooOooOooOooDoAOOOOOOO
PIC12C508: D0OO0OO0OO00O0O0O0O0ODOOOFSR<6:5>0
INNFOOOOOOOOOODOODOOFRSR=0)000hO0O <092

goocOombrOODOCOO0ODCOOODOOODODOO Doooomnnooononooon
00000000000 O0O00STATUS 0000 PIC12C509: FSR<5>0 00000 DOOo00OOOO1
ooooooooooooom O00OO00000RSRe> OOODOOOMIO0OODO

00oobo0ooO0o0o0O00o0o0O0OD RAMOODOOOO 10h nooobbon
0O 1FhO00O000000000O000D00 4-2000

ooo
0 4-9: 000000000000
Direct Addressing Indirect Addressing
(FSR)
6 5 4 (opcode) O 6 5 4 (FSR) 0
;V_/Lv—/
bank select location select | bank location select
\ »00 o1 <—J
00h
Addresses
map back to
addresses
in Bank 0.
Data OFh
Memory(l) 10h
1Fh 3Fh
Bank0  Bank 1®@
001:000000000000000Db00D 4.20000000
00 2:0PIC12C509 0 00
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PIC12C5XX

50 10000

doooooooooooOoowooooooooo
goooooooooooOoOoOoOOoOomooOomo
ooOoodvrocrICOWOODOOOODODOOOO
oo0ooooooo woooooooooooooo
oooowooooOooooooooooooooo
oooboo0o wvooOoOoOOoOODOOOOOOmO
goooooooooooom

5.1 GP10

GPIOO 80000 KVOOODOODOOODO6DOO0ODDO
Oo0o0oooooeps:6POY00 OO 70 6000000
oooo0o0ooO0oO0DoOo0oes0oboononoonono
goooooooooooooooOoOoOoOoOoOOn
doooooooooOo wooOooOoooooooo
goooooooooboOoooboooooooooo
gobooooooooooooooOoOOo0OOoOo0o
goooecePoOGPIO OO GPIOO0OOOOOOOO
goooooooooooooooOoOoOoOoOoOOn
gobooooooooooooooO0oOoO0oooooon
goooooooooooboonO 40 MCLROOOOO
gooooooooobo0ooooooooooooon
goooooooooooooooOoOoOoOoOoOOn
oooooooooo

5.2 mrISOO00

0o000o0o0o0oO00ooOoooTRIS fOOOOOO
ooowoOoooOoOooOoOoDoOOoOoooOooTrISOO
goooooooooooooooOoOoOoOoOoOOn
goooooooooooooooOoOoOoOoOooO0O
gobooooooooooooooOoOOo0OOoOo0o
goooooooooooooooOoOoOoOoOoOOn
goooe3i0000OOOonoOooooooonon
goooooocer2zO0000 45000000000

00 :0000000o0o0o0o0ooooooooooao
goooooooooooooooooooo
goooooooooooooooooooo
oo0ooo0oooO0ooooooooobooon
oooooO0oooO0ooooooO0oOob0boon
0000000000000

TRIS OOOOOmMOOOOOOOOOO0O0OO0O0O0
goooooooooooooooOoOoOoOoOoOOn
oo

0O 5-1: ooooooooo

5.3 11000000000

/0000000000000 5-100000000
gooesdoooooooooooboobooooo
00000o0ooooooooooooooooOoOoaon
00000o0ooooooooon0nooOmovedGcrion
Grio0 00000000000 00DOO00O000O0
o0oo0ooooooooooooooobooooooo
o0oo0ooooooooooooooobooooooo
gooOoooOooomoooTwrISO0OOO0O00O0O0
O0o0o0ooood=oooooooooooooon
OooomwIsOODO0OOO0ODOOOOO0OMMO oOOoo
gep3ooOoooooooobooooOooooonn
000000o0o0oooo

O 5-1: 1100000000

Data
Bus

Data
WR Latch
Port cK

t;

Reg pin®

TRIS
Latch

TRIS 'f cK

Ol

Reset

)

RD Port

0000 1/00000 VpO VesOODOOOODOOD
Dooo000000

Address Name Bit 7 Bit6 |Bit5 Bit4 Bit3 qit 2 Bjtl1 Bit0 goooo oo ooo oo

MCLRO | goooooo
00000ooo | WDT 0000 | O 000000000

N/A TRIS 1/O control registers

--111111 111111 --1f 1111

N/A OPTION| GPWU | GPPU] TOCS | TOSE | PSA

PS2 | PS1| PSO| 11111111 (11111111 1111 1111

STA- _ _
03H TUS GPWUF| — PAO TO PD

z DC C | 0001 1xxx P0OOg quuu  1P0q quuu

06h GPIO = — | &P5 | GP4 | GP3

GP2 | GP1| GPO | --XX XXXX --dJu uuuu  --uy uuuu

000000000000000000000D000D000000D000D0O0 =00000000000000x=000u=00

g=0000000v7.70000000000

[0 1997 Microchip Technology Inc.
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PIC12C5XX

54 /000000000000

5.4.1 OO0 woOooa

o0oo0oooooooooooooobooooooao
O00000000sCFO00 BSFOOOOOOOO
gocuooOOO0O0O0bOO0O0bO0OO0O0OO00oO0n
o0oo0oooooooooooooooboooboool o
goooooo0oooooooooooooooon
0000ooooooooooooomooooooon
pgoooerPo0O000S500BSFOO GPIOO 800
gooOoocuOO0O0OO0O0OO0Om@OOsS0000000
GPIO DOOOOOOOOOOOOOOOGPIO OO0
0oooooo0 wyoOooOooooooooOoobOoo
0000ooomooooooooooooooooon
ooo0oooOoO0ooO0oooo ccyu OoO0O0ooao
o0oo0oooooooooooooobooooooao
o0oo0oooooooooooooobooooooao
00000o0oooooooooooooooOoOoao
o00000000000000000000000
00000000o0o0ooooooooooo

05-101o00000D00000000O0000000
gooO0ooOo0OoOOBCcFOBSFOOOOODOOOO

J000d0ofjogoooooooooooooooao
00000o0oooooooooooooooooo
000000000000 "wired-or''wired-and" 1]
J000d0ofjogoooooooooooooooao
ooo

Os-1n0oooo0o0ooOoopnooooooo
ooooo

;Initial GPIO Settings

; GPIO<5:3> Inputs

; GP10<2:0> Outputs

; GPIO latch GPIO pins

BCF GPIO,5 ;--01-ppp --11 pppp
BCF GPIO,4 ;--10-ppp --11 pppp
MOVLW 007h

;--10 -ppp  --11 pppp

TRIS GPIO

;Note that the user may have expected the pin
;values to be --00 pppp. The 2nd BCF caused
;GP5 to be latched as the pin value (High).

5.4.2 1000000000

110 00000000000000000C000DO
goooooooooooooooOoOoOoOoOoOoOOn
oo0oooO0o0o00o0o0o00o0O00000 5-2m0
goooooooooooooooOoOoOoOoOoOoOOn
oooooO0o0DO0O0O0oO0o0O0mOoooooocey
gdooooooooooOomOooOooooooon
goooooooooooooooOoOoOOO0OOoOo0on
goooooooooooooooOoOoOOO0OOoOo0on
Ooodoo cpuoDooooooooooboboooboo
oooooooN,POODOO IKVOOOODOOODO
goooooooooooooooOoOoOoOoOoOoOOn
gdooooooooooooooon

0 5-2: 1/000000
Q1] Q2] Q3| Q4] Q1| Q2| Q3| Q4; Q1] Q2| Q3| Q4 Q1| Q2| Q3| Q4;
o PC X_PCc+1 X . PC+2 X PC+3 DDDDDGPIODDDDDDDDDGPIOD
'"i‘;ﬁ;‘;gg- . ' . 0000000000000
, MOVWFGPIO  MOVF GPIO,W « Nop NoP 0000000000000 = (0.25 Tey — TPD)
GP5:GPD . (— Tey=000000
; 5 h— Tpo=0000
Port pin ' Port pin 00000000000000000000
written here :‘sampledhere- 0000000 0O00OoO0oOooooooon
Instruction ' ' ! oooo
executed | . MOVWF GPIO « MOVF GPIO,W NOP
(Write to (Read
GPIO) GPIO)
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6.0 TIMEROOOOOOOODO
mROOOOO
TINEROD O DODODO0DOO0O0O0DO
+800000000000000000THRO
- 00o0ooooooo
. 00000000D0D000008000000
ooo
- 0000000000000
- 00000000000

Oe-10000o00O0DOOOOOOOOODOOOOO

gooooooTecsOooOoOonoOoOoooooonon
OOOPTIONS>M OOOOOO0OO0OOOO0O0OOOO
gobooooooooooooooOoOOo0OOoOo0o
OOooOooTMRO DOOOOOOOOODOOOODOOO
gobooooooooooooooOoOOo0OOoOo0o
000000 e-206-3O000 TMROODOODOOO
gooooO0ooooo0ooOooboOooOooOoooo
oo

O 6-1: ooooOOooOOO

O0o0o0ooooooooooorTecshobooooon
OOOOCPTION>M O OOODOOOOOO o0 TOCcKlI
o0oo0ooooooooooooooobooooooo
00000000T0SE ODOOOO0PTION<4>00000
gooOoooOooogresE00boOoO0nooOonooon
o0oo0ooooooooooooooobooooooo
ooo0oooO0o0oo0o0o0o0e.1000000D0O0

goooooooO0oO0 oOoOOOOOOOOOOO
00000o0ooooooooooooooooOoOoaon
o0oo0ooooooooooooooobooooooo
00000000000000 PSAJOPTION3>O0O
00000o0oooooooooopsaAbDOOOOOO
goo@ooO0oooOo0oO0o0oDooOoOoO0ooO0ooo
o0oo0ooooooooooooooobooooooo
0000000 ooooooooooooooooon
00000000 1:201:4000 1:256000000
0000ooooooooooooooobooobe.200
o0oo0ooo

gooo0o0oO0OO0OO0O00000000000000 6-
1000000

GP2/TOCKI Fosc/4
Pin

Data bus

o

TOSE

Tocs®

Programm.
Prescale

PS2, PS1, PSOW

PSout 1 8
1
Sync with
——— Internal TMRO reg
Clocks

0 PSout
Sync

(2 cycle delay)

psA®

00 1:0000 T0CSO TOSED PSACI PS200 PS1 0 00 PSOO OPTIONOD O D OO OO OO0
2.000000000000OO0O0OOOOOOOOOOOO0OO0 6-5

[0 1997 Microchip Technology Inc.
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PIC12C5XX

0 6-2: gopDo00DO0O00ODOOO0ODODOOODOOOOOO0O0n
P 1Q1]Q2[Q3| @4, Q1] Q2] @3]Q4 Q1| Q2| Q3] @4 Q1] Q2] Q3| Q4. Q1| Q2| Q3] @4 1Q1]Q2]Q3| Q4. Q1| Q2] @3] Q4 1Q1] Q2] Q3| Q4
rogram | ' | ' ' ' ' ' '
Counter) ( PC-1 ¥ PC X PC+T X PC+2 ¥ PC+3 X PC+4 ¥ PC+5 X PC+6 )
'g::;‘f“"” ! ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' '
Timer0 10 X TorL X . Torz Y. NTO Y. NT0 X NTO X NTORL ). Ntz X
Instruction : : : f : ? : f : * : ? : * :
Executed ! ' Write TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO '
executed reads NTO reads NTO reads NTO reads NTO+1  reads NTO + 2
O 6-3: 00 o00000000000O000O0O00000 1:2
e 101|Q2[Q3]Q4, Q1] Q2] Q3] 04, 01] Q2| Q3] Q4 101 Q2] Q3] Q41 Q1] Q2] Q3] 4 Q1] Q2] Q3] @4, Q1] Q2]Q3[ Q4. Q1| Q2| Q3| Q4.
rogram ' ' ' ' ' ' ' ' '
Counter) ( PC1L X PC X PC+L___X PCr2___X PCr3 X PCHd___ ¥ PCH5 X PCH6 )
Instruction ' ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' '
Fetch ! ! ! ! ! ! ! ! !
Timer0 10 X TorL - . NTO . Y PR 1 D Y
Instruction : : : * : * : * : * : * : * :
Execute . . . Write TMRO , Read TMRO , Read TMRO , Read TMRO , Read TMRO | Read TMRO
executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1
O 6-1: goooO0OO0ODOOOOOO =
MCLR O ooooo
i i . i i i 0O00ooooo | WDT 00000 | O oooooooo
Address | Name |Bit7 |Bit6 Bit5 qllt 4 Bjt3 Bjt2 Bifl Bif0 ooooo 0 o oo ooo
" . . XXXX uuuu
01lh TMRO TimerO - 8-bit real-time clock/counter uuuu
XXXX uuuu uuuu
|| e 1111 1111
N/A OPTION | GPWU | GPPU | TOCS | TOSE | PSA | PS2 | PS1 | PSO
1111 1111 1111 1111
--11 --11 --11
N/A TRIS 1/0O control registers 1111 1111 1111
JoD0o00o0oo0Oooo0oDU0U0UDUUD0D-=000x=000u=00
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6.1 oooooooodoooo0onnon

gooooOoooO0o0obO0O0OOOO0bO0OO0bOOO0n
goooooooooooooooOoOoOoOoOoOOn
0000000Tosc) DODOOODOOOOOOODO
goooooooboooOoOoOoOoOoOOOOOOOOO
oooooooo

6.1.1 oooooooo

gobooooooooooooooOoOOo0OOoOo0o
goooooooooooorTeckr oDOooooooo
oo00o0o0000000000 Db Ob0o00
goooooooooooooooOoOoOoOoOoOOn
0000 e-4MO000000TOCKIODODO 2Tosc OO
OO02ms 000 RCOOODOOO00O 2ToscO OO0
O2ns000 RCOODOOOO00O0O0O0OOOOOOOO
gooooooooooooooobooOooOoOoOoo

o0oo0ooooooooooooooobooooooo
00000o0ooooooooooooooooOoOoaon
o0oo0ooooooooooooooobooooooo
goooooooooooooooooooooo
oooooo0ooooooooo0ooooooooon
O000000T0CKIOOO 4Toscd40nsO00O0O RCODO
00000o0ooooooooooooooooOoOoaon
OOooogTockl Doooooooooobooobooooo
goO00Oons0O0000O00O0O0O0O0O0OO0O0OOO
o0oo0ooooooooooooooobooooooo
0000040041000 40000000000

6.1.2 goooooOOOOOOOOOOO

goooooooooooooooooooooo
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Q1! Q21 Q31 Q4 | Q11 Q21 Q31 Q4 | Q1l Q21 Q31 Q4 | Q1l Q21 Q3! Q4
External Clock Input or Small pulse]|
Prescaler Output (2) JANRANY JRRTRANN /\_misses sampling
1
External Clock/Prescaler 3) * @ L 4 1 * 4
Output After Sampling ]
|\
Increment Timer0 (Q4) [
Timer0 X T0+1 X T0+2

001 OO000OO0O0OO0O0OO0O000oOO00OO0O0O00O0000000 3ToscOO 7Tostl QO OO =Tosc
oooooMmooo00bO0O0200000000000000000+ 4ToscO
22 0000000000000000000000000O00000000O00000008
3 000000000000000000D000D0O000O00
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0 6-5:

0 6-1: oopooopDoooooo
0 - WDT)

1.CLRWDT ;Clear WDT

2.CLRF TMRO ;Clear TMRO & Prescaler

3.MOVLW '00xx1111'b;;These 3lines (5, 6, 7)

4.0PTION ; are required only if
; desired
5.CLRWDT ;PS<2:0> are 000 or 001

6.MOVLW '00xx1xxx’b ;Set Postscaler to
7.0PTION ; desired WDT rate

goooooowTOOoOOoOOO oOOoOoOoooooo
000000 e-200000000000000O0O
gooooooooowToooooooooooo
odooooooooooooooooooooooaon
goOoocwTOOOOO0OO00O0000O0

O 6-2: O0OOOOOOoOoOoOwT -
oooono
CLRWDT ;Clear WDT and
;prescaler

MOVLW  "XXXXO0XXX' ;Select TMRO, new
;prescale value and
;clock source

OPTION

ooooOwTOOOOOOOOOOOO

Tcy (= Fosc/4)

Data Bus
0
GP2/TOCKI " / 8
Pin U
1] X M Sync
U > 2 » TMRO reg
r T X Cycles
TOSE TOCS *
PSA
0 M E— 8-bit Prescaler
U
1] X 8
Watchdog
Timer
T 8 -to - IMUX PS2:PS0O
PSA

WDT Enable bit

MUX  |«——PSA

WDT
Time-Out

0 000 TOCSCTOSELPSACPS2:PSO 0 OPTIOND O OO OOOOODOO
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[ = [ =T =1-=1=1=1 = Imctre] cp [wbTE|Fosci|[Fosco| |Register. CONFIG
bitll 10 9 8 7 6 5 4 3 2 1 bito |Address™:  FFFh
bit11-5: OO
bit4: MCLRE: MCLROOOOODOD
1=MCLROOOODOO
0=MCLRO VopODODOOODOO
bits: CP:O0DDOODOODOODN
1=000000000000
0=000000000000
bit 22 WDTE:0DDOODOOOOOOOOODOO
1=wDTOOOOD
0o=wDTOOODOOO
bit 1-0: FOSCL:FOSCO: 00ODOODOOD
11=EXTRC-00 RCOODDOO
10=INTRC-00 RCOODOOO
01=XxTOOOOO
00=LPOODOO
00 1: 00000000000000000000000PIC12c5XxXx0000000
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000000O000o0oo
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. L 0ooooooo 00000000000000000000000
. 00000000000000000000000
AT nooooooo 00000000000000000000000
« INTRC: 00O 4WHz RCOOOOO 0oo00o0ooooooooooog
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000000000000000000000mMO0 1 MHz 15 pF 15 pF
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ooxToooo0o0o000000000000000
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Clock from ~>0—> OsC1
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FSR (12C509/12C509A) 04h 110x XXXX 11uu uuuu
OSCCAL(12C508/ 05h 0111 ---- uuuu ----
12C509)L
OSCCAL(12C508A/ 05h 0111 00-- uuuu uu--
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O 7-8: gOo000000D0OO0ODOO0ODOO0OOOoOoOonO
Power-Up
Detect )
VoD POR (Power-On Reset) Pin Change Wake-up on
pin change
SLEEP
GP3/MCLR/VPP
> | )/
| | —
WDT Time-out
MCLRE
RESET
8-bit Asynch S Q
On-Chip ;D— Ripple Counter
DRT OSC (Start-Up Timer) —
R Qr———»
CHIP RESET
o 7-9: 0oo0000O00D00O00DO0O0OMCLROODODO
VDD J
MCLR X : .
INTERNAL POR % !
: TDRT :
DRT TIME-OUT : [
INTERNAL RESET
0 7-10: 000000000000000000MCLRO VppOOOmMOV,pyOOOOO0OO000a0

MCLR

DRT TIME-OUT

VDD J

INTERNAL POR 4]

TDRT

-—

INTERNAL RESET
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1 87 54 0
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O
O
gooO0O0o0oO0O0O0OooOoOoomoeoToobooon

7 0

OPCODE k (literal)

kOOsOooooooo

g0o0o00O000OO000O000O00 GoToOoDO

11 9 8 0
OPCODE k (literal)

kOosOoooooooo

label oooo

TOS |ooooooon

PC ooooooooo

WDT |000000000000o0o

TO ooooooooog

PD ooooooooo

goooooooooowooooao

dest DDDDDDDDDDDDDDDDD%%%%
[1] ooooo

() |oo

- ooo
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082000000000

gooooo 120000 OPCODE oooo
ooooo oo oooo | MSb LSb | pooooo | OO
ADDWF fd Add W and f 1 0001 11df ffff CDC,Zz | 1,24
ANDWF fd AND W with f 1 0001 Oidf ffff Z 2,4
CLRF f Clear f 1 0000 O011f ffff Z 4
CLRW - Clear W 1 0000 0100 0000 Z
COMF f,d Complement f 1 0010 Oidf ffff Z
DECF f, d Decrement f 1 0000 11df  ffff Z 2,4
DECFSZ f, d Decrement f, Skip if O 1(2) |0010 11df ffff None 2,4
INCF f, d Increment f 1 0010 1odf ffff A 2,4
INCFSZ f, d Increment f, Skip if O 1(2) |0011 11df  ffff None 2,4
IORWF f, d Inclusive OR W with f 1 0001 oOodf  ffff Z 2,4
MOVF f, d Move f 1 0010 OoOdf ffff Z 2,4
MOVWF f Move W to f 1 0000 O0o01f  ffff None 1,4
NOP - No Operation 1 0000 0000 0000 None
RLF f, d Rotate left f through Carry 1 0011 O1df ffff C 2,4
RRF f, d Rotate right f through Carry 1 0011 O0O0df  ffff (of 2,4
SUBWF f, d Subtract W from f 1 0000 1o0df ffff C,DC,Z | 1,2,4
SWAPF f, d Swap f 1 0011 1o0df ffff None 2,4
XORWF f, d Exclusive OR W with f 1 0001 10df  ffff Z 2,4
O000000000000O00OO
BCF f,b Bit Clear f 1 0100 bbbf ffff None 2,4
BSF f,b Bit Set f 1 0101 bbbf ffff None 2,4
BTFSC f,b Bit Test f, Skip if Clear 1(2) |0110 bbbf ffff None
BTFSS f,b Bit Test f, Skip if Set 1(2) |0111 bbbf ffff None
0000000000000o0O0
ANDLW k AND literal with W 1 1110 kkkk  Kkkk Z
CALL k Call subroutine 2 1001 kkkk  kkkk None 1
CLRWDT  k Clear Watchdog Timer 1 |0000 0000 0100 | TO,PD
GOTO k Unconditional branch 2 101k kkkk  Kkkk None
IORLW k Inclusive OR Literal with W 1 1101 kkkk  kkkk Z
MOVLW k Move Literal to W 1 1100 kkkk  kkkk None
OPTION - Load OPTION register 1 0000 0000 0010 None
RETLW k Return, place Literal in W 2 1000 Kkkk  Kkkk _None
SLEEP - Go into standby mode 1 0000 0000 0011 | TO,PD
TRIS f Load TRIS register 1 0000 0000 Offf None 3
XORLW k Exclusive OR Literal to W 1 1111  kkkk  Kkkk z
00 1: J0000oo0ogoooefbObOU0fbObOOU0OoOOoUOoODUOoODO eOTODODODOODDOODO
gooooooOoooboOom46000On
00 2: /00000000000 /000000 O0O0O0O00O0O0O0OOoOooOOMovE GPI0, 100000000 1/0
00oo000ooo0o0oDoo0oooo0oDo0o0Do00oDoO0 KooOoOoooooooooooooo
goocoo"M*oooogoooooooooooooooooooooooooooooDoooDo "otoo
ooogoo
00 3: TRISOUfOO (f=6 000 0000OWO0OO0O0OOOOGPIODODDODO0O0O0DO0OOOOoooooooO
1000000000000 O00O00DO0oO000bO0obOO0DOOooOO0oooOOOobDOobOOoOoDoOoOobOOoDbOoDOo
oo
00 4: OOOODOTMROODOOODDOOODDOOODODODOODOdODOODDOODODODOdDO 10000000
go@oooooooooooooooooooooo MOODOOODOOODOOOmO
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ADDWF Add W and f
Syntax: [ label] ADDWF fd
Operands: 0<f<31
d 0[0,1]
Operation: (W) + (f) - (dest)
Status Affected: C, DC, Z
Encoding: EEEC ‘
Description: wWoooooooooooo* £ 00
0oooDooDOoO0d=00000W
000000d=100000000
“f 00000000
Words: 1
Cycles: 1
Example: ADDWF  FSR, 0
goooo
W = 0x17
FSR = 0xC2
goooo
W = 0xD9
FSR = 0xC2
ANDLW And literal with W
Syntax: [ label] ANDLW  k
Operands: 0<k<255
Operation: (W).AND. (k) - (W)
Status Affected: Z
Encoding: ‘ 1110 | kkkk |kkkk ‘
Description: wWoooooDoDoOosooooooo
Ok OADOODODOODOW
0oooooooooog
Words: 1
Cycles: 1
Example: ANDLW  Ox5F
goooo
W = O0xA3
goooo
W = 0x03

ANDWF AND W with f
Syntax: [ label] ANDWF fd
Operands: 0<f<31
dO[o1]
Operation: (W) .AND. (f) - (dest)
Status Affected: Z
Encoding: [ o001 [ozaf |f |
Description: wWoooDoDoDoDoooooo* 0" 0
ADDOD0D0000D0D0d=000
gowooDoOoODOOd=1000000
oo* 0" 0ooooooo
Words: 1
Cycles: 1
Example: ANDWF  FSR, 1
goooo
W = 0x17
FSR = 0xC2
goooo
W = 0x17
FSR = 0x02
BCF Bit Clear f
Syntax: [ label] BCF fb
Operands: 0<f<31
0<bs7
Operation: 0 - (f<b>)
Status Affected: None
Encoding: | 0100 | bbbf |ffff |
Description: jooo* # 0ODDO0O* 0" 00O
goooo
Words: 1
Cycles: 1
Example: BCF FLAG_REG, 7
goooo

FLAG_REG = 0xC7

ooooo

FLAG_REG = 0x47
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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label] BSF fb Syntax: [ label] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<bs<7 0<b<7
Operation: 1 - (f<b>) Operation: skip if (f<b>) =1
Status Affected: None Status Affected: None
Encoding: [ 0101 [bbbf [ | Encoding: | o111 [bbbf [t ‘
Description: oooo* £ 0000 0" 000 Description: woooo* f 0000* b 010
ooooo 0000000000000000
Words: 1 000“ b 01000000000

) 00000000000000000
Cycles: 1 0000000000 2000000
Example: BSF FLAG_REG, 7 0ooOooOoOoNPOOOODOOO

ooooog Words: 1
FLAG_REG = Ox0A Cycles: 1(2)
oooon Example: HERE BTFSS FLAG,1
FLAG_REG = 0x8A FALSE GOTO PROCESS_CODE
TRUE -
BTFSC Bit Test f, Skip if Clear °
Syntax: [ label] BTFSC fb ooooo
PC = address (HERE)
Operands: 0<f<31
0<bs<s7 goooo

. . IfFLAG<1> = 0,

Operation: skip if (f<b>) =0 PC = address (FALSE) ;
Status Affected: None if FLAG<1> = 1,

) PC = dd TRUE,
Encoding: [0110 [ bbof [t | address (TRUE)
Description: 0ooo* £ 0000 b 0000

000000000000000
000« b 00000000000
0000000D00000O0oooo
00000000000 200000
00o000OoDoONPOOODOOO
Words: 1
Cycles: 1(2)
Example: HERE BTFSC FLAG,1
FALSE GOTO PROCESS_CODE
TRUE »
goooo
PC = address (HERE)
goooo
if FLAG<1> = 0,
PC = address (TRUE);
if FLAG<1> = 1,
PC =  address(FALSE)
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CALL Subroutine Call
Syntax: [ label] CALL k
Operands: 0<ks<255
Operation: (PC) + 1 Top of Stack;
k — PC<7:0>;
(STATUS<6:5>) - PC<10:9>;
0 - PC<8>
Status Affected: None
Encoding: | 1001 | kkkk |kkkk |
Description: 0oo0oooo0O000O0Oooooon
googpe+)000O00D0OC0OO
0o0osO0OdOoOOODOODOODPCO
0o0O<7:0>0000000000
gopcOOOODO <10:9>0
STATUS<6:5>0 00000 00PCO
000<8>00000000CALLD 2
0oooooooDoo
Words: 1
Cycles: 2
Example: HERE CALL  THERE
ooooo
PC = address (HERE)
ooooo
PC = address (THERE)
TOS=  address (HERE + 1)
CLRF Clear f
Syntax: [ label] CLRF f
Operands: 0<f<31
Operation: 00h - (f);
152
Status Affected: Z
Encoding: | 0000 | 011f |ffff |
Description: Jooo* £ 00D0D0DO00O0ODOOZ
0ooopDoooooo
Words: 1
Cycles: 1
Example: CLRF FLAG_REG
ooooo
FLAG_REG = O0x5A
ooooo
FLAG_REG = 0x00
z = 1

CLRW Clear W
Syntax: [ label] CLRW
Operands: None
Operation: 00h - (W);
1.2
Status Affected: Z
Encoding: ] 0000 | 0100 |oooo ’
Description: wWoooooooDoOoOOZeroODOO
0z00000ooo
Words: 1
Cycles: 1
Example: CLRW
goooo
W = Ox5A
goooo
W = 0x00
z = 1
CLRWDT Clear Watchdog Timer
Syntax: [ label] CLRWDT
Operands: None
Operation: 00h - WDT;
0 - WDT prescaler (if assigned);
1-T0;
1- PD
Status Affected: TO, PD
Encoding: | 0000 | 0000 |0100 |
Description: CLRWDTO DO WTOOOODODOOO
jooooooooooOoOowTOo
jooDoooooooooooon
0oooooooooooooon
gooooooT oD PDODOODODO
oo
Words: 1
Cycles: 1
Example: CLRWDT
goooo
WDT counter = ?
goooo

WDT counter =
WDT prescale = 0

To
PD
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COMF Complement f DECFSZ Decrement f, Skip if 0
Syntax: [ label] COMF fd Syntax: [ label] DECFSZ f,d
Operands: 0<f<31 Operands: 0<f<31
d 0[o,1] doo,1]
Operation: (f - (dest) Operation: f)—1 - d; skipifresult=0
Status Affected: Z Status Affected: None
Encoding: [oo10 [oxar [ | Encoding: |oot0 [11af [ ‘
Description: 0000 £ 0000000000 Description: 0000+ £ 0000000000
00000000d=00000WOD0 0000000000d=00000 W
0000d=100000000* O 0000000 0000DO0D0oOoo
ooooooo “f 00000000
Words: 1 0000000000 O0D0ODOOO
) 00000000000000000
Cycles: 1 NOPOOOOOOO0DINSZO 20
Example: COMF  REG1,0 0oooooooo
ooooo Words: 1
REG1 = 0x13 Cycles: 1(2)
ooooo Example: HERE DECFSZ CNT,1
REG1 = 0x13 GOTO LOOP
w = OxEC CONTINUE »
DECF Decrement f ooooo
Syntax: [ label] DECF f.d PC = address (HERE)
Operands: 0<fs<31 oooon
d0[o,1] CNT = CNT-1;
) ' ifCNT = 0,
Operation: (f)—1 - (dest) PC = address (CONTINUE);
Status Affected: Z fCNT # 0,
PC = address (HERE+1)
Encoding: | 0000 | 11df Iﬂff |
Description: Jooo* # 00D0D0D0OO0O00O0ODDO
000000d=00000WOO0OODo GOTO Unconditional Branch
00d=100000000% £ 000
ooooo Syntax: [ label] GOTO k
Words: 1 Operands: 0<k<511
Cycles: 1 Operation: k - PC<8:0>;
STATUS<6:5> - PC<10:9>
Example: DECF CNT, 1
Status Affected: None
goooo .
CNT = ox0L Encoding: ‘ 101k | kkkk |kkkk ‘
pA = 0 Description: cTO00D0D0O000DN0DODenDO
ooooon 000000000 PCOOON <8:0>
CNT = 0x00 00o000o0ooPcOO0DOOOO
z = 1 STATUS<6:5>0 0000000 OGOTO
020000000000
Words: 1
Cycles: 2
Example: GOTO THERE
goooo
PC = address (THERE)
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INCF Increment f
Syntax: [ label] INCF f.d
Operands: 0<f<31
d 0[0,1]
Operation: (f)+1 - (dest)
Status Affected: Z
Encoding: ‘ 0010 | 10df |ffff ‘
Description: 0000+ £ 00000000000
0ooo0DO0d=00000WOOoOO
00d=100000000" f 000
ooooo
Words: 1
Cycles: 1
Example: INCF CNT, 1
goooo
CNT = OxFF
z = 0
goooo
CNT = 0x00
z = 1
INCFSZ Increment f, Skip if 0
Syntax: [ label] INCFSZ fd
Operands: 0<f<31
d 0[0,1]
Operation: (f) +1 - (dest), skip if result =0
Status Affected: None
Encoding: | 0011 | 11df |ffff |
Description: oooo* f 0000000000
0o00D00D0O00O0d=00000
WoooOoOoODd=100000000
“f 00000000
dooo0O0O0DO0ODOODOOODO
0o00000Doooooog NP
0o00DO00D200000000
oooo
Words: 1
Cycles: 1(2)
Example: HERE INCFSZ CNT, 1
GOTO LOOP
CONTINUE «
goooo
PC = address (HERE)
goooo
CNT = CNT+1;
ifCNT = 0,
PC = address (CONTINUE) ;
ifCNT # 0,
PC = address (HERE +1)

IORLW Inclusive OR literal with W
Syntax: [ label] 10RLW k
Operands: 0<k=<255
Operation: (W) .OR. (k) - (W)
Status Affected: Z
Encoding: | 1101 | kkkk |kkkk |
Description: wWooooooOoos8ooOoOoDOD
O“k DoRrOOOODODODOODO
woooooooooooo.
Words: 1
Cycles: 1
Example: IORLW  0x35
goooo
w = 0x9A
goooo
W = OxBF
z = 0
IORWF Inclusive OR W with f
Syntax: [ label] 1ORWF f.d
Operands: 0<f<31
dO[0,1]
Operation: (W).OR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 |00df |ffff |
Description: WoODoDDoDOoooOoDDo* £ 0ODO0ROD
0ooo0ooooO0d=00000W
00000D0d=100000000
“f 00000000
Words: 1
Cycles: 1
Example: IORWF RESULT, 0
goooo
RESULT = 0x13
w = 0x91
goooo
RESULT = 0x13
w = 0x93
z = 0

[0 1997 Microchip Technology Inc.

DS40139C-J-page 45

0000000000000 00O0DODO00O00ODO0DO0O0ODOOO0D
(http://www.microchipcom OO0 0000 )DOODOODOOOOO



PIC12C5XX

MOVF Move f MOVWF Move W to f
Syntax: [ label] MOVF f.d Syntax: [ label] MOVWF
Operands: 0<f<31 Operands: 0<f<31
d0[o.1] Operation: w) - (f)
Operation: (f) — (dest) Status Affected: None
Status Affected: Z Encoding: | 0000 |001f Iﬂff
Encoding: ’ oo10 | oodf |"ff ’ Description: Woooooooooo* £ 0000
Description: 000D £ 000000000 ooooooo
00000 ¢ 0000000d=00 Words: 1
000000000000 00wWOO
0000O0d=1000000000 Cycles: 1
coooobooooooooo® & Example: MOVWF TEMP_REG
000d=10000000000 20
00000000000000000 ooooo
oooooooo TEMP_REG = OxFF
Words: 1 w = 0xaF
. goooo
Cycles: ! TEMP_REG = Ox4F
Example: MOVF FSR, 0 w =  Ox4F
ooooo
W = valuein FSR register
NOP No Operation
Syntax: [ label] NOP
MOVLW Move Literal to W Operands: None
ration: N ration
Syntax: [ label] MOVLW k Operatio © operatio
Status Affected: None
Operands: 0<k<255
ing: 0000 | 0000  |0000
Operation: K~ (W) Encoding | | |
D iption:
Status Affected: None escription 00000000000
Encoding: (1200 Twk ik | Words: 1
- Cycles: 1
Description: 800000000 k» OWwWOOOO
oooooooo Example: NOP
Words: 1
Cycles: 1
Example: MOVLW  Ox5A
ooooo
W = Ox5A
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OPTION Load OPTION Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: [oo00 |oooo  [poi0 |
Description: WOoooooDoDoOoPTIONODOOOD
ooooooo
Words: 1
Cycles: 1
Examp|e OPTION
ooooo
w = 0x07
ooooo
OPTION = 0x07
RETLW Return with Literal in W
Syntax: [ label] RETLW k
Operands: 0<ks<255
Operation: k - (W);
TOS - PC
Status Affected: None
Encoding: ‘ 1000 | kkkk |kkkk ‘
Description: s00000ooo* k Owoooo
0oo0oooo0O000O0Oooooon
gooooooooooooobooo
gooooooooooo2p000
goooogo
Words: 1
Cycles: 2
Example: CALL TABLE ;W contains
;table offset
;value.
. ;W now has table
. ;value.
TABLE ADDWF PC ;W = offset
RETLW k1 ;Begin table
RETLW k2
RETLW kn ; End of table
ooooo
W = 0x07
ooooo
W = k80O

RLF Rotate Left f through Carry
Syntax: [ label] RLF fd
Operands: 0<f<31
d 010,1]
Operation: oooo
Status Affected: C
Encoding: [ o011 [oar [f |
Description: 0000 £ 0000000000
joooo100000000000
joooooOd=00000wWOOoODO
00d=100000000" # 000
goooo.
el -
Words: 1
Cycles: 1
Example: RLF REG1,0
goooo
REG1 = 11100110
Cc = 0
goooo
REG1 = 11100110
w = 11001100
Cc = 1
RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0<f<31
d 010,1]
Operation: oooo
Status Affected: C
Encoding: | 0011 |00df |ffff |
Description: Jooo* # 00D0D0O0DO0OO0O0O0ODO
jooo0100000000000
joDoooOd00000wWoonog
00d=100000000" # 000
goooo.
e[
Words: 1
Cycles: 1
Example: RRF REG1,0
goooo
REG1 = 11100110
Cc = 0
goooo
REG1 = 11100110
w = 01110011
c = 0
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SLEEP Enter SLEEP Mode SUBWF Subtract W from f
Syntax: [labell SLEEP Syntax: [label SUBWF fd
Operands: None Operands: 0<f<31
Operation: 00h - WDT; doo.1]
0 - WDT prescaler, Operation: (f) — (W) - (dest)
1-TG; Status Affected: C, DC, Z
0 - PD '
N Encoding: ‘ 0000 |10df |ﬁff ‘
Status Affected: TO, PD, GPWUF e
) Description: 0oo0* £ 00OwoOoooooo
Encoding: [ o000 [oooo [ooir | e I g e
Description: 00000000000000070) 0d00000WDD0000d=10
000D000000000000O ooooooo* # 00000000
gooooop)OOODOOOODO Words: 1
GCPWFOOODOODO Cycles: 1
wWwTooooooooooooDooo
Example 1: SUBWF REG1,1
jooo0ooOoooOO0DOooDOooo
0000000D00000O0oooo ooooo
jopoooooooooooo REG1 = 3
Words: 1 w = 2
C = 2
Cycles: 1
goooo
Example: SLEEP REG1L = 1
w = 2
C = 1 ;0000
Example 2:
goooo
REG1 = 2
w = 2
C = 2
goooo
REG1 = 0
w = 2
C = 1 ;0000
Example 3:
goooo
REG1 = 1
w = 2
C = 2
goooo
REG1 = FF
w = 2
C = 0 ;0000
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SWAPF Swap Nibbles in f
Syntax: [ label] SWAPF fd
Operands: 0<f<31
d 0[0,1]
Operation: (f<3:0>) - (dest<7:4>);
(f<7:4>) - (dest<3:0>)
Status Affected: None
Encoding: | 0011 | 10df |ffff |
Description: Jooo* # 00D0D0DO000O0ODD
0oo0o0o0oO0DOo0oDoOoooOooo
0o0oo00d=00000WOOODOoOo
=100000000* 00000
ooo
Words: 1
Cycles: 1
Example SWAPF REG1, O
goooo
REG1 = OxA5
goooo
REG1 = OxA5
w = OX5A
TRIS Load TRIS Register
Syntax: [label] TRIS f
Operands: f=6
Operation: (W) - TRIS register f
Status Affected: None
Encoding: [ 0000 [ o000 [oft |
Description: TRISOOOO* £ (F=6)0WODDOO
0ooopDoooooo
Words: 1
Cycles: 1
Example TRIS GPIO
goooo
w = OXA5
goooo
TRIS = OXA5

O00O0f=60 PICI2C5SXXOOOOOODOO

XORLW Exclusive OR literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) .XOR. k - (W)
Status Affected: Z
Encoding: | 1111 | kkkk |kkkk |
Description: wWoooooooos8ooooooo
O“k OO XRrOOOODODOOOOW
gopooooooooog
Words: 1
Cycles: 1
Example: XORLW OxAF
Before Instruction
W = O0xB5
After Instruction
W = Ox1A
XORWF Exclusive OR W with f
Syntax: [ label] XORWF fd
Operands: 0<f<31
d010,1]
Operation: (W) .XOR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 10df |ffff |
Description: wWoooooooooooo* £ 0
XROODOODOODOOODOODOd=00
joowoOoOoODOOODd=100000
goo* f# 0oOoDOO0DO
Words: 1
Cycles: 1
Example XORWF REG,1
goooo
REG = OXAF
w = 0xB5
goooo
REG = Ox1A
w = 0xB5
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9.0 000000
9.1 ooooao

Picmicro™ 00DO0O0OOO0O0ODOOOCOOOOO
000000000000 000O0O000C0O0O00on
oooooooo

« PICMASTER/PICMASTERCEO O OOOO
O00O0O0oO00OoO0oooO

« ICEPICO PIC16C5X0 PICI6CXXX O O O O
O00O0O0oO00OoO0oooO

« PROMATE! 1000000000DOO

« PICSTART Pus 00000000000
ooooo

« PICDEM-10000000000000000
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« MPASMOOOOO

« MPLABOSIMOOOOOODOCODOO

« MPLAB-COCOOOOODO
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oboooooooooooooooobooooooao
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00O0OPIC16C923 O PICI6C24 D OO ODOOODOOO
g000oo0ooobooooooooooooboooao
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10.0 OOOOOO PIC12C508/P1C12C509

oooooot
goooooooooo

Vs OODO VOO DO
VesOOOONMCLROODO OO
Vs 0O0DOOD0O0000000000 .
O OO OO DD (L) errriirievreesieseeesoessseseesssssss s sssssss s bbb e
Vsg OO0 O 0T O D oo eessssssse s s
Vpp O O 0 0 O 0 T D ettt eeeeeessssss e sssssseseessss s ees s ees s
0000000001, 0V,00000 V,O VpO
0000000001y OVeD 0000 VO Vp)
1/000000000000000
1000000000000 0 00 eiiioimevoieeeeeesesssesessssssess s sssssssssssssssssssssssssssssssssssesssssssssssssssesssssssesssssssssssssessssie
1/000006PI)0000000000
1/000006PI)D000000000

01:00000000000000000PDIS=Vop x{Ibp - ¥ 10H} + 3 {(VDD-VOH) x IoH} + ¥ (VoL x loL)
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101 DpCcOO : PIC12C508/509 OO OOO
PIC12C508/509 00000
PIC12C508/509 0000 :

Ooo0ooOO0000OO0O0O0O0OO0OOO0

oooo oooo 0°C<TA<+70°COOOODO
pcOO —40°C<Ta<+85°CO00 000
—40°C<TA<+125°C 0000
oo oo | Min | T7yp® | Max | OO oo
oooo VDD V  |Fosc=DCO 4MHzOOOO /0000

\ Fosc=DCO 4MHzOODOO

RAMODODOODO VDR * \ SLEEPOODOCOO

DD(Z)

000000000000 OOOO0OO | VPOR \ gooooooooooogoooogooo
ovooOoOoooOooo oooo

OooooooooooO Ooooooo | Svbb * Vims (0000000000 DOO0OODOOO0ODO
ovooOoOoooOooo oooo

oooog ® IDD XTOOO EXTRCOOOODOOOODO

Fosc = 4 MHz, VbD = 5.5V

mA |INTRCOOOOO

Fosc = 4 MHz, Vbp = 5.5V

MA LPOOOOOOOOOOODO

Fosc =32 kHz, VbD = 3.0V, WDT O O
MA LPOOOOOOOOOOODO

Fosc =32 kHz, Vbp = 3.0V, WDT O 0
MA LPOOOOOOOOOOO

Fosc =32 kHz, Vbp = 3.0V, WDT O 0

oooooooo ® IPD
WDTOO HA |VvDoD=3.0v,000

HA | VDD=3.0v,000
HA |Vbp=3.0v,00
WDT OO HA | VDD=3.0v,000
MA |Vvbp=3.0v,000
HA | VDD=3.0v,00

*000000000000000000000000CO00O0

00 100Typical Typ"O00O000000 25000000000000000000000000O000O0OCO0O
0000o0oooooooooooon

00200000 SLEePO OO0 VppOOOOOOORMMOOOOOOOOOOOO0O0O0O0

gogpooooooooOoooooooooooooOooOoOoOOO0O0OO0O0O0ODOOO0OOOOOOOOoOoO0O0O00on
Jo0ooooooooooooooO00000000000000000000

a)0000 Ip0000000000000000O0
osciodooOUbOooOoOO0O0OoboOobomIOObO0OO0ObOnODnVvVssOoooooo
TOCKI O VppOMCLRO VppOWDTO O OO OOOOOOOOODOO

b)0ODOO0O000 lp 00000000000 SLEEPOO0O0OOODOO0OO0DO0OO0DOOO0OO0

O0400Rxt00D00DOO0D0O0OOORxtOOOOOIRO Vpp/2Rext0 0 A0 OO OOODOOOOOODOOOODOOO
ORextO OO0 OQO

gosgooooooooo0oo0o0onoo0ooonoooooofooooooooooooooononooonoooooao
0o0o0ooo0o0ooOo0oowoooooooonovypood vV OoOoooooooo

gboogbobooobooboobboobooboobbooboobooboo

DS40139C-J-page 56 [0 1997 Microchip Technology Inc.

0000000000000 00000000000000000O0
(http://www.microchipcom 0 00000 )0 O0O0O0O0O0O0O00O0O



PIC12C5XX

102 DCOO P1C12C508/5090 0000
PIC12C508/5090 0 00O
P1C12C508/5090 0 OO

D000O0O0000O0OOOO0O0O0O0O0
pcOoO oooo 0°C<TA<+70°CO0O0O0O0O
ooooooo —40°C<Ta<+85°CO0 000
oooooo —40°C<TA<+125°Cc 0000
0000V OOOOOO 10.10000000000
oo oo Min Typ® | Max oo oo
ooOooooooo VIL
1/0000 v, ooooooo
4.5V < VDD < 5.5V

v, ooooooo
o 3.0V < VDD < 4.5V
MCLR O O O GP20 00000000000 v,

Y, EXTRCODOOOOO ®
0sC1 V |XxTOOOLWOOOOO
0sC1
ooooooooon VIH
1/0000 V |25V <VDD<4.5V

V |45V <VbD<55V®
L v |ovwpoo®
MCLR O O O P20 00000000000 v
0sC10 00000000000 V |EXTRcOOOCOOOO M

V |XTOOOLWOOOOO0
IPUR
ooooooo @od I VDD < 5.5V
10000 HA Vss < VPIN < VDD,

L ooooooo
NMCLR PA  |VPIN = Vss + 0.25V

WA [VPIN = VDD

0SC1 uA VSs < VPIN £ VDD,
XTOOO LPOODOOO

ooooooooo Vol
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13.0 DCOOO ACOO O PIC12C508A/P1C12C509A
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140 OODOOO

14.1 Package Marking Information

8-Lead PDIP (300 mil)

MMMMMMMM
XXXXXCDE

R\ AABB

8-Lead SOIC (208 mil)

MMMMMMM
XXXXXXX
AABBCDE

N

8-Lead Windowed Ceramic Side Brazed (300 mil)

Q MM

O

MMMMMMM

Example

12C508A
041/PSAZ

R\ 9625

Example

12C508A
041/SM
9624SAZ

N

Example

Q W

O

12C508A

C = Chandler, Arizona, U.S.A.,
S = Tempe, Arizona, U.S.A.
D Mask revision number

part was assembled

Legend: MM...M  Microchip part number information
XX...X  Customer specific information*

AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured

E Assembly code of the plant or country of origin in which

Note: In the event the full Microchip part number cannot be marked on one line,
it will be carried over to the next line thus limiting the number of available
characters for customer specific information.

*  Standard OTP marking consists of Microchip part number, year code, week
code, facility code, mask rev#, and assembly code. For OTP marking
beyond this, certain price adders apply. Please check with your Microchip
Sales Office. For QTP devices, any special marking adders are included in

QTP price.
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14.2  8-Lead Plastic Dual In-line (300 mil)

Pin No. 1
Indicator

Area

Al A2 A

Package Group: Plastic Dual In-Line (PLA)

Millimeters Inches
Symbol Min Max Notes Min Max Notes

a 0° 10° 0° 10°

A — 4.064 — 0.160
Al 0.381 — 0.015 -
A2 3.048 3.810 0.120 0.150

B 0.355 0.559 0.014 0.022

B1 1.397 1.651 0.055 0.065

C 0.203 0.381 Typical 0.008 0.015 Typical
D 9.017 10.922 0.355 0.430

D1 7.620 7.620 Reference 0.300 0.300 Reference
E 7.620 8.255 0.300 0.325

El 6.096 7.112 0.240 0.280

el 2.489 2.591 Typical 0.098 0.102 Typical
eA 7.620 7.620 Reference 0.300 0.300 Reference
eB 7.874 9.906 0.310 0.390

L 3.048 3.556 0.120 0.140

N 8 8 8 8

S 0.889 - 0.035 -

S1 0.254 - 0.010 -
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PIC12C5XX

14.3  8-Lead Plastic Surface Mount (SOIC - Medium, 208 mil Body)

Index
Area

Chamfer
hx45° ———>

. CP
Seating —» 7
Plane T

Al
Package Group: Plastic SOIC (SM)
Millimeters Inches
Symbol Min Max Notes Min Max Notes

a 0° 8° 0° 8°

A 1.778 2.00 0.070 0.079
Al 0.101 0.249 0.004 0.010

B 0.355 0.483 0.014 0.019

C 0.190 0.249 0.007 0.010

D 5.080 5.334 0.200 0.210

E 5.156 5.411 0.203 0.213

e 1.270 1.270 Reference 0.050 0.050 Reference
H* 7.670 8.103 0.302 0.319

h 0.381 0.762 0.015 0.030

L 0.508 1.016 0.020 0.040

N 14 14 14 14
CP - 0.102 - 0.004

[0 1997 Microchip Technology Inc.
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14.4  8-Lead Ceramic Side Brazed Dual In-Line with Window (JW) (300 mil)

PinNo.1

Indicator

Area

lElase I

ane™\
Seating —»
Plane ‘ L
Bl L el o Al A3 A A2
B
D1
Package Group: Ceramic Side Brazed Dual In-Line (CER)
Millimeters Inches
Symbol - -
Min Max Notes Min Max Notes

a 0° 10° 0° 10°
A 3.937 5.030 0.155 0.198
Al 0.635 1.143 0.025 0.045
A2 2.921 3.429 0.115 0.135
A3 1.778 2.413 0.070 0.095
B 0.406 0.508 0.016 0.020
B1 1.371 1.371 Typical 0.054 0.054 Typical
C 0.228 0.305 Typical 0.009 0.012 Typical
D 13.004 13.412 0.512 0.528
D1 7.416 7.824 BSC 0.292 0.308 BSC
E 7.569 8.230 0.298 0.324
E1l 7.112 7.620 0.280 0.300
el 2.540 2.540 Typical 0.100 0.100 Typical
eA 7.620 7.620 BSC 0.300 0.300 BSC
eB 7.620 9.652 0.300 0.380
L 3.302 4.064 0.130 0.160
S 2.540 3.048 0.100 0.120
S1 0.127 — 0.005 —
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INDEX

A

ALU ...
Applications.
Architectural Overview ...

Assembler

MPASM ASSeMDIEr..........cccoiviiiiiiiiiee s 52
B
Block Diagram

On-Chip Reset CirCUit.........coccoeiiriiieiiiiiiiceciee s 33

TMRO/WDT Prescaler..
Watchdog Timer.
Brown-Out Protection Circuit

C

CALO bit ..
CAL1 bit..
CAL2 bit ..
CAL3 bit
CALFST bit .
CALSLW bit

Clocking Scheme.
Code Protection ...
Configuration Bits....
Configuration Word ...........ccccoviiiiiiiiiiie e
D
DC and AC CharacteristiCs ..........ccccvrriiiiniiieieeinenne 63, 75
Development Support
Development Tools.
Device Varieties
Digit Carry
E
Family of Devices
PIC12CXXX ....
Features

Fuzzy Logic Dev. System (fuzzyTECHLO-MP) .
|

1/0 Interfacing ...
1/0 Ports
1/0 Programming Considerations
ICEPIC Low-Cost PIC16CXXX In-Circuit Emulator
ID Locations...

Indirect Data Addressing
Instruction Cycle
Instruction Flow/Pipelining .........
Instruction Set SUMMArY..........ccceviiiii i

K

KeelLoqO Evaluation and Programming ToolIS.................... 53

L

Loading of PC .........oooiiiiiiii s 19

M

Memory Organization...........cccueueereeiieeirensieeieesie e 13
Data Memory .
Program Memory .13

MP-DriveWay™ - Application Code Generator .53

MPLAB C ...t 53

MPLAB Integrated Development Environment Software .... 52

0]

OPTION Register..
OSC selection....
OSCCAL Register. .
Oscillator Configurations............cceeveriirieeneeniee e 28
Oscillator Types

HS....

Package Marking Information..
Packaging Information...................

PICDEM-1 Low-Cost PICmicro Demo Board ...
PICDEM-2 Low-Cost PIC16CXX Demo Board
PICDEM-3 Low-Cost PIC16CXXX Demo Board ....
PICMASTERO In-Circuit Emulator

PICSTARTUO Plus Entry Level Development System.
POR

Device Reset Timer (DRT)....

Power-Down Mode...
Prescaler
PRO MATELD Il Universal Progra
Program Counter

Q
Q CYCIES ... 12
R
RC OSCillAtO.......coiviiiieiiiciic i
Read Modify Write
Register File Map
Registers

Special Function....

Reset on Brown-Out...

S
SEEVALO Evaluation and Programming System .. 53

Software Simulator (MPLAB-SIM)....
Special Features of the CPU ...

STATUS Register.

T
Timer0
Switching Prescaler Assignment ... .. 26
Timer0

Timer0 (TMRO) Module .........
TMRO with External Clock
Timing Diagrams and Specifications
Timing Parameter Symbology and Load Conditions .... 58, 70

TRIS REGISIEIS ..ottt 21
W
Wake-up from SLEEP. .37
Watchdog Timer (WDT). 27,34
Period
Programming Considerations.............cccveeveereeneennenes 35
z
ZEro Dit .o 9
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PIC12C5XX

PICil2CSXX O OO00O00O0O0O

PART NO. -XX X /XX XXX Examples
Pattern: Special Requirements a) PIC12C508A-04/P
Commercial Temp.,
Package: SM = 208 mil SOIC PDIP Package, 4 MHz,
P = 300 mil PDIP o normal VoD limits
Jw = 300 mil Windowed Ceramic Side Brazed b) PIC12C508A-041ISM
Temperature X = 0;(()3 E?;JOSOg c Industrial Temp., SOIC
Range: = -40°C to +85°
9 E = -40°C to +125°C pack§g§,4 MHz, normal
VDD limits
;reque_"cy 04 = 4MHz c) PIC12C509-04I/P
ange: Industrial Temp.,
PDIP package, 4 MHz,
Device PIC12C508 normal Voo fimits
P1C12C509

PIC12C508T (Tape & reel for SOIC only)
PIC12C509T (Tape & reel for SOIC only)
PIC12C508A

PIC12C509A

PIC12C508AT (Tape & reel for SOIC only)
PIC12C509AT (Tape & reel for SOIC only)

gobooooooooooooobOOO0OO0ODOOOOOOOOO0

ooooooa

Mo00000o0o0o0o0oooooooo
oooo0do0ooboOoooOooooomooa

oo oooo 0000bO0o00OO0oO0obDOoO0ObDO0OO0ObDO0OO0bDOO0ODO0OO0OO0
oo oooo
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ooo
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Trademarks: The Microchip name, logo, PIC, PICSTART, PICMASTER, PRO MATE and are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries. PICmicro, FlexROM, MPLAB, and fuzzyL AB, are trademarks and
SQTP is a service mark of Microchip in the U.S.A.

fuzzyTECH is a registered trademark of Inform Software Corporation. IBM, IBM PC-AT are registered trademarks of International
Business Machines Corp. Pentium is a trademark of Intel Corporation. Windows is a trademark and MS-DOS, Microsoft Windows
are registered trademarks of Microsoft Corporation. CompuServe is a registered trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of their respective companies.
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