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- Program

- Single wor

- SRAM 15:

- EEPROM
- 33 Input /
- 8 channel |

- 2 Compara

- CCP1PW
- 584951 MSar >ri uas master 1
- 599310 USART

1 1 timer 8 bit (12 3 timer 16 bit
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RALTICK] —= B AR [] e—w REZCANTXHMTZ
PASENATELVC Y -—ef 7 R — FEUINT
SEQANSTD —— I 5 X [ = RENINTG
REVAMBARCICU =—=0 9 & 32 ] «——Viee
RzlManFICS T2 w—= 1 10 53 0 -—Vss
Voo —w O 11 - 5[] w—e EOTEIRTRID
Wiz —— 12 b 23 A - ROB/TS36:71C
QECHCLEl —-1 15 = 22 [0 »— ROHT330716
SECUCLEQRS2 ] 14 27— AEERLECTPLP TS
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2.3.2
1u1 sy el

1 Cycle (Cle 14 4 cycle

fi® Q1,02,Q: IR NNG
1NN ARDE UL ER NG
= o
Aou Insala AAVALADT
A1sUDA
> _an
P23 ,nant
| Q4 |
0SC! sl
Qty— 1\ T 1
Q2 Ty i VAR ] S 4]\ internal
Q3} f— - S i P — ' nrclés(e
a4 . SN T
pC T g = — =
OSC2CLKOUT
{RC mode} | | |
Forh INST (PC)
1 Exéculo WST (FC-1} Falch INST [PC1)
] i AeCute: +
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Oscillator NSANAITNIIS 0 ~ 40MHz
[ = = ¥ v Y
2. 1¥A1AWAIIN995 PLL(Phase-Lock-Loop) 7579 130101ud7 CPU ud? lay
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YUY WD 1M1 Oscillator
AUBA N LTSGR TR
YAy
ﬁx‘l“sf‘ V1% Oscillator
foAnug 1UIRATIN
Crystal 710U fHz
AR 2.1 | " L NS
FUAYD OS( auenant
LP {(Low Power)
200 kHz 15 pF 15 pF
200 kHz 47 - 68 pF 47 - 68 pF
XT (Crystal) 1.0 MHz 15 pF 15 pF
4.0 MHz 15 pF 15 pF
4.0 MHz 15 pF 15 pF
8.0 MHz 15-33pF 15-33 pF
HS (High Speed)
10.0 MHz 15-33 pF 15- 33 pF
20.0 MHz 15-33pF 15-33 pF
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?agnant

aQ

’,’Q"\

Mnemonic . 16-Bit Instruction Word Status
' Description Cycles Notes
Opearands M3t LSk Affected

BYTE-QRIENTED FILE REGISTER QPERATIONS
ADDWF . d. 2 [Add WREG and { 1 avle Qi1da fE2f FELZ|C.DC.Z. OV N} 2
ADDWFC f d. 2 |Add WREG and Carry bittof |1 AC1LC 0cda frff €L |C DC.Z. OV N|1.2
ANDWF 1 d 2 |AND WREG with { 1 po0t 01i1da  ffFF Pf£Z (2N 1.2
CLRF f.a Clerar § 1 3110 1ela PffT frir | 2
COMF f, d. a |Complemant { 1 3995 13da  ff£f fffE(Z N 1.2
CPFSEQ f,a Compare fwith WREG. skip= {T{2or J)[011¢ 0Cla trfr tfrf |None 4
CPFSGT fa [Compare!wilh WREG skip> [1(2ard){0110 01pa £££f ff2f |None 4
CPFSLY f,a |Compare!wilh WREG, skip< |1{20r3)[ 0110 0C2a frff (CIf [None 1,2
DECF i, d. a |Dacrement | 1 aGoe o0lda frer 2fff |C,DC, 2. OV.N|1.2.3. 4
DECFSZ f . d.a [Decrementt, Skipi# 0 1{20r3)| 0010 11ds [rfr 1228 [None 1.2,2.4
DCFSNZ 1, d, 2 |Decrement f, Skip if Not 0 1{2or3j{ 0130 11da fEf:f trff [None 1,2
INCF {4 2 |Increment { 1 neln (0da  rreer fre§C DG Z OV N1, 2, 3.4
INCFSZ 1, d. a |incremeat {, Skipif 0 1{2ar}]0cll 11da fEfr tfft (None 4
INFSNZ 1, d a (lncrement f, Skip if Not 0 1{20r3)] 0100 1Cda frff t{fr [None 1.2
IORWF 1, d, a {inchusive OR WREG with § 1 a501 ooda  ffet fEtt (N 1,2
MOWVE f.d a {Movef 1 D103 onda  Ifer fetr|Z N 1
MOVFF f!”' e £ fcaures) 10 12 werd 4 1190 FEFT EFFf freF INona
MOVWF  f a
MULWF  f.a
NEGF f.a Z, OV, Nit1 2
RLCF td
RUNCF Ld 1.2
RRCF fd
RRNCF f, d
SETF fa
SUBFWB { d IOV, NJt 2
SUBWF  fd ILOVN
SUBWFB f.d 7OV, N1 2
SWAPF f. d 4
TSTFSZ f.a 1.2
XORWF f.d
BIT-ORIENTEL
BCF f. b 1.2
BSF f, by, 1.2
BTFSC f. b, 3.4
BTFSS f. b 3.4
BTG f. d 1.2
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Mnemanic,
Operands

Description

Cycles

18-8it Instruction Word

MSb LSh

Status
Affected

Notas

[CONTROL OPERATIONS

BC
8N
8NC
BNMN

-

2
AV
3339 233333

CLRWDT
DAW
GOTO n

NCP -
NOP —_
POP —_
PUSH _-—
RCALL n
RESET
RETFIE s

RETLW K
RETURN s
SLEEP
JUTERAL OPEI
ADDLW K
ANDLW  k
ICRW &

LFSR f.k

MOVLB
MOVLW
MULLW
RETLW
SuUBLWY
XORLW
DATA MENMOR)
TELRD”
TBLRD +
TBLRD"-
TBLRD+*
TBLWT
TBLWT +
TBLWT*-
TBLWT+"

xE XXX R

Branch if Carry

Branch i Nagativa

Branch if Nat Carry

Branch if Not Negative

Branch if Not Overflow

Branch if Not Zaro

Branch i Overflow

Branch Uacaonditionally

Branch if Zero

Call subrautineg 13! word
2ndd viord

Clear Watchdag Timor

Dacimal Adjust WREG

Go lo address 15f word
2nd word

No Oparation

No Operation (Note 4)

1{2)
1(2)
142
142)
1{2)

12y
1{2)
1{2)

—

4]

[l e}
213
o003l
g1l
glot
goet
o10a
onrn
[alalvls}
rita
kxkbx
gneco
aJ36cd
1111
ek
GoGo
HRAX

o
nann
nnan
Lnnn
nren
nnen
[EHEpte ]
nnon
unnn
kikkk
Khkk
01c3
D113
kkkk
kkik
Qaca
KXNX

1116
11ia
1110
11ta
iiig
jtte
e
il01
1118
118
111
cacg
oa24a
1119
1i1:
033
111

nonn
rnen
nnn
nnnn
rnnn
mann
nnnn
nnnan
mann
kkix
kkikk
Gooo
Gogon
khik
kkxx
[Rlaleli
EXRH

None
Nono
None
None
None
Nong
None
Mone
None
Nona

15.P0
c
None

Nong

Nona

|

L QV. N

LOVLN

310 2.17(9) LARIFIDL19I0 1Y Assembly N1¥ 11 PICI8F45S

9/} (Y 1 1 o ar : [
2. 19017 Assembly 1un uanvauiunaie 4 WS ndenmiudag Compile usnaz

I 3 =3 . o o . < . = .
Ilaldonnunilu Object files 4ATMINITIINAUAIW Linker THUmZH103 link Aozl script

file v04'luInsnoulnsameafiveitiu q Usynou nd191nyi1ny Link 1279218 Hex file

gani?
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Examplel.asm ExampleZ.asm Example3.asm Source files
¥
I MPASM | Assembler
4
Examplel.o Example2.o Example3.o Object files
v v
Linker script file » l \) Lir ker
pic16f628. Ikr MPLINK
= =
3. n ¥I01TIVIU
TAUNY mbler 113U
¥y v r
N1H1 Assem nk WIRWNU
) ¥
A7 Linker i ls o
oA ldsunsuy

Y s v
AWNU TAN
¥ . ¥ d o ar
W1¢ chip A° UADT AIHIV

. Ed .
1% lunsan 1er AW serial

H3in parallel



Examplel.asm

Example2.c

Example3.c

:

:

[ : Ass’érﬁﬁ er GOn*I:PI'ién_'r"*
ol 1) T {
¥ L 4 Y
Examplel.o ExampleZ.o Example3.o
Library ¥ Y
~ Math.li
U ey

2.4 M3aa
24,
4
1o

uman vl

sz lnava

& '
HHI NI 2R

(Hertzian Wavwo, e 1 ewygiiren sreas so e 1o
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Source files

Assembler : Complier

Otject’iles

Tadunuaau
SO IRELITR R AT

¥
Agngania

" 24 = L4
1 ANULITAY

S o - o a = ) 1 [
Taoluw.a. 2441 113 Tail dndszAvgsndandouamnsoadeszuudanaziuing

wylaslFaduuiman i e unaduSs daudn 3 Uaeluw.a. 2444 115 1ail Uszau

o o u,: A 1 A a o = @
ﬂ'J’liJZ‘Y']L‘ii)ﬂﬁQIT"IﬂJ‘,mﬂﬁuﬂiﬂﬁﬁﬂﬂulﬂ‘iﬂ”ﬁﬂ'ﬂiEJ‘H'Iﬁi{ﬂ?uﬂﬁilﬂuﬂﬂ iﬂﬂﬂ‘i:ﬁl‘ﬂﬁﬂﬂﬂﬂ'ﬁulﬂ

v a

s 4 o o o 1
gadanduaua Yszmaniuia ﬂ'ﬂllfnl'ii]‘\Jﬂ31]13Iﬂﬁlﬂun’]'iﬁjﬂiﬂllﬂﬂ'liﬂlﬂlﬂﬁﬂ'li

" » ¥ '
Aanademsszes Inalaoldaduuuman A uduasausn Tnaminsdearsitlulieda

d A o @ = o Y o A v d v
ATAINUDTITIALTY FIE]U"ILUBUﬂ_ﬁNﬁIJﬂfLJEUu'ImlﬁUQ ﬁiyty1mﬂ1“i‘ll1ﬂﬂﬂau1lulﬂaﬂiﬂﬁ]iﬂﬂ

o a a a o o o _ w
WldiRnIngnsznudes uazIng Insed awddy
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3NN 2.2 ﬂWiLLUJﬂﬁH'JﬂQﬂWﬂﬂ]iﬂl”ﬁﬁu
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19U 1 A599
indanie 21

U1 A0~ A7

Aud ¥o AMUIIIAAY ms ¥
f1n30kHz | VLF 11N 10km | M¥demsmanzia
30 - 300 Hz LF 1-10km ¥domsmanzia
0.3 -3 MHz MF 0.1-1km ¥danauingszuy AM
3-30 MHz HF 10 - 100 m 1%'ﬁ'ﬁquéiuguﬁ"amiszijﬂszmﬁ
30-300 MHz | VMF 1-10m 1¥danduingszun FM uazaduTnsviend
0.3 -3 GHz VHF 10— 100 cm 14danau Tnsvmiiaz lu Tasom
3-30 GHz
30 - 300 GH.
242
Tuns imMsnsva
Joyanouiie YWUTUAIW
gnaesla lay sHatusuh
ATINUAIAEA
Tulns Adudans

U2 Un uay

I

31" 2.20 IC HTI2E uaz HT12D




2.4.2.1 IC WN5¥Wa HT12E

A0 18 [3VDD
A1[]2 17 ]DOUT
A2 3 16 {10SCH
A3[C]4 151308¢C2
AslS 14 TE
AS 16 1371AD11
A7 12[3AD10
AT (]8 11409
v3s 19 10 3408

ea'ndn A a4 TIAT Mo aima TTT1AR

41 data (AD§

Low ¥50 Hi;

(eygy 4 lov

(Dout) 1% 9s

Tasvitau 1

24

Waguiuuay

ol¥aninitiu

n enable
U7 Data out
high 9141 TE)

Asudu 2 On

uaziintam
j— ¥
_ A
9
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## RECORD OF EVENTS ##

date time status light
4/3/2551 10:37:22 away off
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4/3/2551 10:57:22 free on
4/3/2551 11:07:22 free on
4/3/2551 11:17:22 free on
4/3/2551 11:27:22 free on
4/3/2551 11:37:22 free on
4/3/2551 11:47:22 free on
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Tsunsumun o MFlumslauTsunsaluneniinnes

using System;

using System.Collections.Generic;
using System.ComponentModels

using System.bData;
using System,Drawing;
using System.Text;

using System.Windows.Forms;
using System.Runtime.Interoplervices;

using System. I0;

namespace Window
{
public parti
{
int x =

string s
List<str

DateTime

(D1l
publ

[IDiifmport {("inpout3Z.dli™,

private void Forml Lead(object sender, EventArgs e)

{

Porthccess,Outpuk {888, 123);

w o=

JifEy.Text

pl.Visible =
pZ.Visible

Po

r

tAccess, Inpuk (889);

Convert.ToString(x);

false;
false;

EntrvPoint

"Iﬁp32”}]
public static extern int Input{int adress);

ime

time ={ 0,



p3.Visible = false;
si.Visible = false;
g2.¥isible = false;
s3.Visible = false;
p0.Visible = true;

private void buttonl Ciick{object sender, Eventirgs e)

{
SaveFileDialog saveFileDialog = new SaveFileDialog(};
saveFileDialog.Filter = "Text File ({*.txb)i*.txt™;

DialogResult result = saveFileDialog.Showbialog({);

if {result == DialogResult.OK)}
{

StreamWriter (sas

Wura

Convert.ToString

Convert.ToString

Convert.ToString

% ants
Pagnant®

Convert.ToString

Convert . ToStTing oo v vy, .
+ Convert.ToStringlawaytimell}) + ":" +
Convert.ToStringl{awaytime[21}
+ "y " 4+ labeld Text+ T (Y o+
Convert.ToString (lawaytime {0} + "7
+ Convert.TeString(lawaytime[1]) + ":" +
Convert.ToString{lawaytime{2])
+ "o
Wwriter.Write{(Environment.Newline);
writer.Write(label5.Text + " (" +

LLE L

Convert.ToeString{busyhime{0]) +
+ Convert.ToString(busytime {1} + ":" 4
Convert.ToString{busytine{23}

+ ™ "+ labelf.Text + " {" +
Convert.ToString {lbusytime{Qj) + ™"
+ Convert . ToString(lbusytimel[1]) + ":" +

Convert.ToString{lbusytime[21}
+ H’}"); ;

writer.Write!{Environment.Newline);



writer.Write{Environment . Newline);
writer.Write{Environment . NewLine);
writer .Write!" ## RECORD OF EVENTS ##");
writer Write{Environment.Newline};
writer . Write{Environment.Newline);
for {int 1 = 0; 1 < listl.Count; i++}
{
writer.Write(list1{i}):

writer Write{Environment.MNewline);

writer.Closel();

}
}
private }
{
}
private
{
it { Iight™);
else o
statbus+™ e 1i
/i
// ti
time
rime:
d =1
}
private
{
[l ow =
7 ER
}{ H
1f '\‘\“ L H [ g fE o e o i
{
pO.Visible = true;
pl.Visible = false;
pe.Visible = false:;
p3.Visible = false;
31.Visible = false;
s2.Visible = false;
2. Visible = false;
}
if {{m == 2239)1i {x==231 1}
{

£+, //FREE
pl.Visible = false;
pl.Visible = true;
p2.Visible = false;
p2.Visible = false;
gl.Visible = true;
s2.Visible = falsse;



53.Vigsible = false;
status = "frea";
freevime{2]++;

if (freetimelZ2] == 60}
{ freetimelZ] = 0;
freetime[ll++;1}

if (freetimel{ll == 60)
{ freetimell] =
freetime[0]++;}

if {x == 239} //time light free
{

ILfreetimel2]++;
if (lfreetime({Z]
Ifrectime[2] = O;
freetime{l]++;}
f {lfreetime{l] == £0)

]
i

i 50)

i
{
1
¥

o owmWw oYy W

-

e

}
1f {x == 47} //time light away
{
lawaytime{2]++;
1f {lawaytime({2] == &0)
{ lawaytimei2] = 0;
lawaytimef{ll++;}

if {ilawaytime{l] == 850}

{ lawaytime[l] = 0;

lawaytime [0]++;}

({x == 191} 11 ({s==183 }]

b+ //BUSY

4+
(.Visible = false;
1.Visible = false;
2.Visible = true;

3.Visible = false;



Ay

1%

if

4
Ao

if

sl.Visible = false;
g2.Vislible = true;
53.Visible = false;
status = "busy";

busytime[2]++;

if {busytimel2] ==
i

busytime{2] =
busytime{l]++;

£ {(busytime[i]

RN TR

busytime[l] =
busytime [0]++;
i

if {x== 191)

— futn

}

({:
{{:
{1¢
({

a > 0rii{b >

60)

//time light busy

OFIILE > 0))

//show label

1t off

roomma
T

al = (a * 100 / (a + b + £});
if {a»0ylal = {(la * 100 / a);
awaygra.Widch = {(al * 3% / 10):
labell3.Text = ("Away " + Convert.ToString(al] + "g8");
lawaygra.Width = {(1a*100 * 35 / 10/ {a+b+f));
labeld . Text = ("Light on Y + Convert.ToStringi{lal) +
bl = (b * 100 / {a + b + £)}):
if {p > 0} lbl = {(ib * 100 / b):
busygra.Width = {pbl * 35 / 10};
lbusygra.Width = (ib * 100 * 35 / 10 / {a + & + £)};
Jabelb.Text = ("Busy "+Convert.ToString{bl) + 73"}
label6.Text = ("Light on "+Convert.ToString{lbl} + "%");

£l = (£ * 10C /

(a +

b+ £));

-



pow—

1f {f > 0y Lfl = (1f * 100 / f£);
frgra.Width = {£f1 * 35/10};

lakell.Text = ("Free "+Clonvert.ToString{fl}
lfrgra.Width = (1f * 100 * 35 / 10 / {a + b
label2.Text = {"Light on "+4Convert.ToString/
1
1iffy.Text = Convert.ToStringix);

timershow.Interval = 1500;
timershow.Enabled = trus;

+
+
1f

“%”‘

iy;
i)

b7

f
N "

o
&

W)_
P



Tosunsumen ¢ Adlunsaeylnddmiuinlasneulnsaes

#include <18F458.h>

#uses HS, NOWDT NOPROTECT

void main{void)
/Bd=sensor B5=busy
/' BO=free Bl=away
mt t1,12,13 t4:

boolean away=true,fre

set_tris b{OxFO};

output_low(PIN BO0);

cutput_high(PIN B1)

output_low{PIN_B2),

output_low(PIN B3);

while{true)

H{linput(PIN_B4)&& away ) # case sensor active

for(t1=0:t1<100:t1++) #10073*110=10min

{if{tinput(PIN BS)linput(PIN_B6)) break;



for(12=0;12<100;8241)

{ifCinput(PIN_ B5)}||linput(PIN B6)) break;

for(t3=0;13<100;t3++)

{1f(Vinput{PIN_B5)linput(PIN_B6)) break:

for(t4=0;td<60: 14++)

{linputlPIN BSH!Hinnui{PIN B6Y) break:

for{t1=0;11<

{ifClinput(P1

for(t2=0:12

{if{linput

for(t3=0:1

[H{input{PIN_BS5){!linput(PIN_B6)|jlinput(PIN_B4)) break;

for(t4=0;t4<20;14++)

if(linput(PIN_BS)|!linput(PIN_B6)!linput(PIN_B4)) break;



if{linput(PIN_B4)&&input(PIN_B5)&&input(PIN_B6)} //freeon
{output_high(PIN BO);

free=true;

output low(PIN BIl);

away=false;

output_low(PIN B2):

busy=talse;

iflfree)

if{input(PIN B

for{t1=0:t1<10
{f(linput(PIN_B3){|!input(PIN_B6)|!linput(PIN_B4)) break;
for(t2=0,12<100;12++)
{iftinput(PIN_B5))|linput{PIN_B6)jjlinput(PIN_B4)) break;

for(t3=0:3<100;134++)

iftinput(PIN_B5)linput{PIN _B6)|linput{PIN_B4))



braak;

for{td=0;14<130:t4++)

if(linput{PIN BS5)j{linput(PIN_B6)|/linput{ PIN _B4)) break;

if(11>97

{bus:

fre

output_high(PIN_B1);

output_low(PIN B2);}

if{tinput(PIN B3)) {fcase busy 1

{busy= true;

free=false;



away=faise;

output_low{PIN_B0);

output_low(PIN_B1);

cutput_high(PIN B2):

for(s =05t 1 <1004 T+4) fftime hoav]

{if(input(P]

for(t2=0;t2-

{iftinpui(

for{t3=0;t3

{#{Vinput

for{td=0;t:

ifllinput

output_high{PIN B3);

for(t1=0;t I<IQ0:t1++) H10673%20=2:15 min

{if(linput(PIN_B7)) break;

for(t2=0:42<100:42++)



{if{ tinput(PIN_B7)) break;

for(3=0;13<100;t3-++)

{if(Linput(PIN B4)) free=true,

if(input{PIN _B7)) break;

for(td=0;t4<40;t4++)

ifltinput(PIN B7)) break;

if{ free| linpu

{output

output 1

output h

busy=1{a

free~true;

away=false;

if( free&&input(PIN_B7)) // time up > away

{output_high(PIN B1});

output_low(PIN_B2);



output_low(PIN_BO);

busy= faise;

free=false;

away=true,

ATERT RN
C

output |

if(tinput(PIN_B¢

{busy= true;

free=false;

away=false;

output_low(PIN_

output_low(PIN

output_high(PIN

for(t1=0;11<220:t1++) /ftime busy2

{if(tinput(PIN_B7)) break;

for(t2=0,2<220;(2++)

{if(tinput(PIN_B7)) break;

for(t3=0;t3<220;t3++)



{(linput(PIN_B7)) break;

for(td=0;84<220:t4++)

if('input{PIN_B7)) break;

output_highi

for(si=(yil<

{if(linput(

for(12=0112<

{ifl linpui(]

for{t3=0:13

{if(linput

iff linpus(l

for(t4=0;t4<40;14-++)

{linput{PIN_B7)) break;

if{freeljlinput(PIN_B7)) /ftime up > free



{output low(PIN B1};

output_low(PIN B2);

output_high(PIN_B0);

busy= false;

free=frue;

away=false;

it free& &

{output 1

output_k

output I

busy= fa.

free=tfals

away=iry

output_low(PIN B3):




HOLTEK § o
2"? Series of Decoders

Features

+ Operating voliage: 2.4V-~12V »  Address/BData number combination

« Low power and high noise immunity CMOS - HT12D: 8 address bits and 4 data hits
technology - HT12F: 12 address bits only

+ Low standby current e Built-in oscillator needs only 5% resistor

+ Capable of decadingéZ bits of information + Valid transmission indicator

» Pair with Holtek's 277 series of encoders + Easy interface with ap RF or an infrared

= Binary address setting frapsmission medium

« Received codes are checked 3 times + Minimal external components

Applications

+ Burglar ala
¢ Smoke and
s Garage doo
= (ar deor co

General Des

The 212 decode: natched

remote control are de-

paired with Ho ut pins,

fer to the ence a valid

ble). For pr

encoder/decode £ decod-

dresses and dal s of ad-

The decoders ¢ ies, the

from a programn sss bits

are transmittec wode 12

IR transmissior

rial input data

Selection Ta

N’uncti: o

Part No.\\ o
HT12D 0 S0P
HTi2r i} QP

Notes: Data type: L stands for latch type data output,

VT can be used as a momentary data output.

1 July 12, 1999



HOLTEK # o 2" Series of Decoders

Block Diagram

OSCZ DSEH

Osaifiator F——-» Divider f——p —p O
Data Shift 1+ ™ 4 cen cireit | | Data
-

p  Register

DN {f)——-br Buffer | _f;Data Detector}— ] 1

¥
Syne. Daﬁecio?! L{)amparalor R Comparator Contrpd chic}

Fy 1 A
¥

[ Transmission Gate Cirguit I Buffer_’_]—b{') VT

!

Note: The addx ble}.
Pin Assignn
8-Address
4-Data
e NC
ADTHA 1 VoD
At T2 $ VT
Az ]S 1 031
AITi4 1 osc2
a4T15 i OIN
A5 T]8 1 att
AB 7 1 AlG
At |8 1 A9
Va5 g 1 AB
HT12D
~18 DiP

2 July 12, 1899



HOLTEK ?$ 2'? Series of Decoders

Pin Description

i [
Pin Name 1 Vo Intern.:al- ' Desgeripiion
Connection
NMOS ) ..
AD~ALL 1 | TRANSMISSION Input pins for address AG~A11 setting
They can be externally set to VDI or VSS.
GATE
D8-~D11 O CMOS OUT Cutput data pins
DIN I CMOS IN Serial data input pin
VT PO CMOS OoUT Valid transmission, active high
05C1 I OS8CILLATOR | Oscillater input pin
0sC2 L O OSCILLATOR | Oscillator output pin
V58 i
VDD ]
Approximate int
NMOS
TRANSMISSION
GATE
de
.MJTLWC;
Absolute Max
Supply Voltage... 125°C
Input Voltage..... o 75°C
Note: These are Maxi-
marn Ratiz s de-
vice at oth onged
exposure t

3 July 12, 1999



2% Series of Decoders

HOLTEK P
Electrical Characteristics Ta=25°C
! Test Conditions
Symbol Parameter  —————— —~ — Min. | Typ. . Max., | Unit
Yop Conditions
Von Operating Voltage —_ e 2.4 5 12 A%
5V — 0.1 1 A
Igrn Standby Current Oscillator stops
12V e 2 4 pA
Inp : Operating Current 5V Np Joad — 200 400 pA
fase=150kHz
Data Output Source Voornd 5V
Current (D8~D11) 5V Vou=45 - -6y — ) mA
F ma
ma
ma
v
v
kHz

July 12, 1599



HOLTEK ; ;

2" Series of Decoders

Functional Description

Operation

The 2" series of decoders provides various com-
binations of addresses and data ping in differ-
ent packages so as to pair with the 27 series of
eneoders.

The decoders receive data that are transmifted
by an encoder and interpret the first N bifs of
code period as addresses and the last 12-N bits
as data, where N is the address code number. A
signal on the DIN pin activates the oscillator
which in turn decodes the incoming address
and data. The decoders will then check the re-
ceived address three times continnously If the
received address
the decoder's loc
data are decodec
and the VT pin i
transmission. Th
code 18 incorrect ¢

The output of the
transmission is -
low.

Qutput type

Ofthe 2% series ¢
data output pin b
momentary data
other hand, prov
whose data rema
are received.

Data! A

Pins

Part
No.

HT12D| 4

HT12F, ©

R

Flowchart

The oscillator is disabled in the standby state
and activated when a logie “high” signal applies
to the DIN pin, That is to say, the DIN should be
kept low if there is no signal input.

Standby mode I
4
Disable VT &
Mo Codein?

ignore the rest of
A :

July 121999



HOLTEK # - 2" Series of Decoders

Decoder timing

Envoder -
Transmissian -_U ] H
Fnalde i

— |- < T word

Encoder
DouT i

I dwords pl e drapsmitied ——wig~ 4 words —pf .
-] 2" clocks b 2 clocks
Dacoder VT l l
|- check - - check

Latched ; >
Data Out X A

Encoder/Decoder cross reference table

I \ [ i I N
Decoders coder 1
Part No.
FsOP
HT12D 206
HT12F 20
Address/Data
The following coders. A
correct de\(ice nd data.
Part No. - -
oy 11
T12D D11
HT12F A1l

8 July 12, 1999



2" Series of Decoders

HOLTEK

Oscillator frequency vs supply voliage

fost

{Scate]

Rese {0}

—
[
=]
>

480 b fo - - -

300 | F oo

1.50 -

{100KHZ)1.00 +

0.25 |-

The recommen:

July 12, 1999



HOLTEK ;g 2" Series of Decoders.

Application Circuits

T ey e - )

VDD s TVOP
oo voo H& 6o ag Voo HE
o-fia vt 4002 g vl
o-2a  osorHE L o4y 0sCt 35—W\r—£
~o-Has  oscz gg—g{} L o~o-Yas  oscel '8R50
o2l ps DN« 002 Ad DinplA o
o o Y] Al oo a5 a3 g
\O-«»?_AG D?O-EE-—O «»—o\o—l AS A10—1~2——o
30

Notes:

[ ants
Pagnant®

8 July 12, 1999
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HOLTEK ¥

2'? Series of Decoders

Holtek Semict
Ng.3 Creation I
Tel: 886-3-583-1
Fax: 886-3-563-

Holtek Semmic
5K, No.576, Sec
Tel: 886-2-2782.
Fax: B86-2-278:
Fax: 886-2-278%

Holtek Microse
RM.711, Tower
Tel: B52-2-745-F
Fax: 852-2-T42-

Copyright ® 18

The inf{)rmatian SEFLCEL TUE 1 LMY LASLR JERIUL 1 URIIEVEU WF O SLULEALE S VIR LIS UL PUELIILA LI, TIUWS VL, Hoitek
assumes no responsgibility arising from the use of the specifications deseribed. The applications mentioned herein are
used selely for the purpose of illustration and Holtek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use of its preducis for application that may pres-
ent a risk to human life due to malfunctien or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-te-date information, please visit our web site at http:/www holtek.com.tw.

July 12, 1999



HT12A/HT12E
2"? Series of Encoders

HOLTEK P

Features
¢ (Operating voltage + Minimum transmission word
- 2.4V~BY for the HT12A - Four words for the HT12E
- 2.4V-12V for the HTIZE - One word for the HT12A
» Low power and high noise immunity CMOS = Built-in oscillator needs only 5% resistor
technology = Data code has positive polarity
+« Low standby current: 0.1pA (fyp.) at = Minimal external compenents
V=5V «  HTI12A/E: 18-pin DIP/20-pin S0P package

» HT12A with a 38kHz carrier for infrared
fransmission mediom

Applications

Burglar alarm
Smoke and fin
Garage door o
Car door contr

8 & = B

General Descr

The 212 encoders : dium
remote control sy bility
capable of encodip JATA
of N address hits : ® ap-
dress/data input ¢ ders.
logic states. The 5 car-
are transmitted &
Selection Tabi
e e
Funciien! tive
Part No. rity
BTizA )
HTI12E '
P 1
Note: Address/Da uire-
ment.

1 April 11, 2000



HOLTEK P Y HT12A/HT12E

Block Diagram

TE trigger
HTi2E

QsCZ  O8TH
TR |
— i l_, .2 DR Datz Seﬁecik .Qf
TE {%)—-br Osciffator +3 Divider }-b 4 Butier 5 DOUT
i l T F 3

: +12 Counter & Syne,
A.D :. | - 1 of 12 Decoder Cirgult
: 12 Transmission

. Gate Cirouit
AT O Binary Detector

DATA trigge
HT12A

Note: The ac ta table},

2 April 11, 2000



HOLTEK ; 5 HT12A/HT12E

Pin Assignment

8-Address 8-Address g-Address 8.Address
4-Data 4.Data 4-Address/Data 4-Address/Data
S W S 7
— NG T ZO_L_)NC - NC T 20 INC
AO T 183vDD AR T2 19[IvRD AG T 18 VDD A0 2 evon
X 2 i 17 {7100UT A1T03 18 [3DOUT A1) 2 17 3 DOUT Atz 181 00oUT
A2T13 81T XY A2 T2 1731 228 16{305C1 A214 17{ 08¢
A3 |4 18102 A3ds 18[3x2 AZT 4 150802 Az Tls [ 0sC2
AT S 1% MUMB AT e 151 LmME TS 4iITE AdTlg HAWETS
A5ST3E 13001 A5 TE7 141301 AETEE 13 A AST3T 14 JADTY
A8 T 12D A8l B 13171010 ABTST 1214010 A8 Tl 8 131 ADYD
A7T3R 11[3De AT Tlg 120De A7 T8 11 {7408 A7l 121 ADS
V5339 307108 V&3 710 1417108 WSS 19 10 ADS ves 1o 117 ADS
HT’I\ . EE¥ A A 131 e ¥ | '}E
-18 L 2p
Pin Descr
Pin Nam«
AO~AT
pen
ADS~AD
oen
? & 7&‘\ o ission en-
D&~D11 ayinant .
1 open
pout
i !
} OMOS IN | Latch/Momentary transmission format selection pin:
L/MB bl Puil-high i Latch: Floating or VDD
; gl ; Momentary: VB3

3 April 11, 2000



HOLTEK ; ; e HT12A/HT12E

Pin Name | 1O Internfil Description
Connection
TR 1 CMOS. 1N Transmission endble, active low {see Note)
Puli-high i
08C1 I | OSCILLATOR 1 | Oscillator inpui pin
08C2 O | OSCILLATOR 1 | Oscillator otitput pin
X1 1 | OSCILLATOR 2 | 455kHz resonator oscillator input
X2 O | OSCILLATOR 2 | 455kHz resonator oscillator output
VS8 i — Negative power supply, grounds
VDD I — Positive power supply
Note: D8~D11 are all data input and transmission enable pins of the HT12A,
TE
Approxim
NP
TRANS R1
G
410502
OSCH.L
X1 {
Absolute
Supply Vol 0.3V to 18V
Input Voliz »( o 125°C
Operating '
Note: Thes iplute Maxi-

mum Ratings” may cause substantial damage to the device. Functional operation of this device
at other conditions beyond those lisied in the specification is not implied and prolonged expo-
sure to extreme conditions may affect device reliability.

4 Aprit 11, 2000



HOLTEK a ; HT12A/HT12E

Electrical Characteristics

HT12A L Ta=25°C

Test Ccnditibns

Symbol Parameter Min. | Typ. | Max. | Unit

Vop Conditions
Voo Operating Voltage — e 2.4 3 5 v
av ] —_ 0.1 1 uA
g Standby Current —1 Oscillator stops -
5V — 0.1 i wa
3V | Noload — 200 404 nh

Inp Operating Current —] .
£ fosc=455kHz a0 | 806 | wA

5V
WVare—N O {Cnnrves) . P ¥ 3 P mA

Inour

Vi
E: A

April 11, 2000
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HOLTEK # R HT12A/HT12E

Functional Description

Operation .
The 2'2 series of encoders begin a 4-word transmission cyele upon receipt of a transmission enable
(TE for the HT12E or D8~D11 for the HT12A, active low): This cycle will repeat jtself as long as the
transmission enable (TE or D8~D11) is held low. Grice the franemission enable returns high the en-

coder output completes its final eycle and then stops as shown below.

w | |

b pe— <1 word

Erg:a)de; m
58
Transmitled

b 4words —pd M—  Continuously PR 4 words b

6 April 11, 2000



HOLTEK P HT12A/HT12E

information word

IF1/MB=1 the device is in the latch mode (for use with the latch type of data decoders). When the trans-
mission enable is removed during 2 transmission, the DOUT pin cutputs a complete word and then
stops. On the other hand, if L/MB=0 the device is in the mementary mode {(for use with the momentary
type of data decoders). When the transmission enable is removed during & transmissien, the DOUT
eutpuis a complete word and then adds 7 words all with the "1 data cede.

An information word consists of 4 periods as illustrated below.

77777

i - 173 bit sync. period

A——  pliot period (12 bits} 3 4— address code period g daéir?gge -—-b
Composition of information

Addressidat

Each progra
shown below

cstates as

A

i Address Bit -

Address/Data bit waveform for the HT1Z2A

7 April 11, 2000



HOLTEK | HT12A/HT12E

The address/data bits of the HTIZ4 are transmitted Wzth _aBSkHz carrier for infrared remote con-
troller flexibility. R

Address/data programming {presed _

The status of each address/data pin can be individually pre-set to logic "high” or "low”. If a transmis-
sion-enable signal is applied, the encoder scans snd transmits the status of the 12 bits of ad-
dress/data serially in the order AD to AD11 for the HT12E encoder and A $o D11 for the HT12A
encoder.

During information transmission these bits are transmitted with a preceding synchronization hit. If
the trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of
less than 1pA for a supply voltage of V.

Usual applications preset the address pins with individual security codes using DIP switches or PCB
wiring, while the data is selected by push buttons or electronic switches.

The following figure shows an application using the HT1ZE:

=

Vi

The transmi:

. .
Pilot | A 01 ADI1
&
Syne. 1 ] ] 0

23 April 11, 2000



HOLTEK ; s HT1ZA/HT12E

Address/Data sequence

The following provides the address/data sequence table for varicus models of the 2*% series of
encoders. The correct device should be selected according to the individual address and data require-

ments.

: Address/Tiata Bits
Pal"t Nﬁ‘ A “m S e A M S M
o o1 2 4’5 5 8 708 9 | 10 | 11
—— ._..,_v___._'..g_,—__.... t
HT1ZA AD 1 Al | A2 A6 | A7 | D8 | D9 | D10 | D11
HT12E A0 | A1 | A2 | A3 | . A6 | A7 | AD8 | ADS (Amogwn

Transmission enable

For the HT12E encoders, transmission is enabled by applying 2 low signal to the Th pin. For the
HT12A encoders, transmission is enabled by applying a low signal to one of the data pins I8~D11.

Two erroneot
The HT12E m
cuits®).

* Error; A8~

ation ciyr-

) Aprit 11, 2000



HOLTEK i ; : HT12A/HT12E

» Error: The IC's power sowrce is activated by pins’ AD8~AD11

12v

{GSCE viD a— i ?
QSCY AD1 \/\/bj

TE AD1G
Ala
VS5
v, ADEB

‘E
Wm;;%

Fiowchari
s HT12A

Note: ID8~Ir1. are transmission enabies 0F the filzA,
TE is the transmission enable of the HT1ZE.

10 April 11, 2000



HT1ZA/HT12E

i
H
w]
T

Oscillator frequency vs supply voltage

fose

{Scale)

C}

—
=
3
8 & 5 & & =3
i [ et 90 o aou
¥ w3 ian w A -
- d -
t i
3 i
| R [ VU (VR VO (N DN S E A4
b 1
£ t
i 1
F =
P E
1 3
1 H
I )
H
Rl
E i
t H
[PV | S, R
)
1
}
R o
4
1
|
i
i
1
[
b
i
| Sp— .
H i
1 1
1 i I
| | e
I 3 1 ] i
| L | t i i
e T N NP RN W
i | H t 3
i B ‘ i i '
1 1 i 1 t 1
[ e e It e
I 3 1 3 [} i
| 3 1 I § H
S M DR PR
TN OO T S VOO SO SO SNOOOL RO WO
8 8 & 8 3 g
[ W ol b o -

(3KHz)3.00

The recommeru

April 11, 2000
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HT12A/HT12E

Application Circuits

Voo 000
%
1 18 b
OOl AT %!
\ 8050
2 7 e
= Al DOUT

3 2 xi PR 11 4 so0pF
. — 210MO
b5 Ot A3 xz & 4 100pF

o021 Ad ume P2 ot
boottas pnfg2m
o "
oo
9
7T o

Note: Typical
Typical

?23na"

12

/

val

Transmitter Cireuit

SASARS

-1

aQ

April 11, 2000



HOLTEK

HT12A/HT12E

Holtek Bemie
Nso.3 Creation T
Tel: 8B6-3-563-1
Fay: 886-3-b63-

Holtek Serniex
5¥, No.576, Sec.
Tel: BRE-2-2782
Fax: 886-2-278¢
Fax: 686-2-278%

Holtek Semiec
EM. 713, Tower
Tel: 852-2-745-8
Fax: 852-2-742-

Copyright © 20t

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek
agsumes neresponsibility arising frem the use of the specifications deseribed. The applieations mentioned herein are
used solely for the purpose of illustratien and Holtek makes no warranty or representation that such applications
will be suitable without furither modifieation, nor recommends the use of its products for application that may pres-
ent a risk to human life due to malfunction or otherwize. Holtek reserves the right to alfer its products without prior
notification. For the mest up-to-date information, please visit our web site at http:/fwww holiek.com. tw.

13
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KEF ASK Hybnd Viodules ror Radio Lonuol ( INew version ) |
TLP434A Ultra Small Transmitter

19.1mm

RLP434A SAW Based Receiver

pin1:Gnd
pin 2 : Digital Data Output

41. 42mm

pin 8 : Antenna

'y pin1:GND [ = >
1. s @ pin 2 : Data In pin 3 ; Linear Output /Test
pin3:Vecc pin4 :Vcc
i L} 11, Sem I .
- pin 4 : Antenna ( RF output ) 4 BEERE g @ :|:::\écn:
10.5mm pin7:Gnd
-

[T ===l

Frequency 315, 418 and 433.92 Mhz supply Voltage : 3.3 -6.0 VDC
Qutput : Digital & Linear

Frequency 315, 418 and 433.92 Mhz

Modulation : ASK
Operation Voltage : 2 - 12 VDC

- Conditions Min Typ Max
Symbol Parameter Conditions
Vee Operating supply voltage 33 540: L. VA
lec 1 Peak Current (2V) - . =
Tcc 2 [Peak Current (12V) +‘2000 uA[( Fgh) { Veed s - AL V
Vh  |Input High Voltage Idata= 100uA (High) [V SpEyaN - . L v
Vi Input Low Voltage Idata= 0 uA (Low)
FO Absolute Frequency 315Mhz module Min [ Typ I Max Unit
PO RF Output Power- 50ohm Vee = 9V-12V 315,418 and 433.92 MHz
Vee = 5V-6V =110 dBm
DR Data Rate External Encoding +-500 Khz
Notes : ( Case Temperature = 25°C +- 2°C | Test Load Impedan 4 Khz
.. 2t o ] ms
Application Circuit : 20 N 20 c
Typical Key-chain Transmitter using HT12E-18DIP, a Binary 1
Holtek Semiconductor Inc, 48 KHz
Vdd Vdd Binary 12 bit Decoder with 8 bit uC HT48RXX from
N praatrmis I
i o] ad
LR o L [
B TE="= =
T Am::—/ = =i e
- - Digital Out ~ GND
46 AD10 AD8.9. 10411 e o S |omaom  CNofE
I~ A7  ADI— Data bit or Address bit ~{As D10 _l_ Vee Vee =
AD8B ~—{ A7 D3
I olve 10 1 AD-aA7 Vss DB - 10U RLP43AA
HT12E © Address bit LT I Eal vedr
oscl J
EB2 fead [ Bs Xtal
PB4 Vss Piezo Alarm
Voice/Speaket <<—————1PB5 PAD——
Serial Interface < PG PAT|—— Relay 5
" -
Laipac Technology, Inc. LAIPAC Loht Comtedl  ==——————(Fii?_PAZ g,
105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada e b4
Tel: (905)762-1228 Fax: (905)763-1737 e-mail: info(@laipac.com TECH =
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Note the following details of the code protection feature on PICmicro® MCUs.

+  The PICmicro family meets the specifications contained in the Microchip Data Sheet.
*  Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of ifs kind on the market today,

when used in the intended marner and under normal conditions.

+  There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowi-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned aboul the integrity of their code.

*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

+  Code protection is constantly evalving. We at Microchip are committed to continuously improving the code protection features of

our product.
i you have any further qu

Information contained in
applications and the fike is
and may be superseded by
ensure that your applicati
No representation or wai
assumed by Microchip Tet
to the accuracy or use of s
patents or other intellectu:
use or otherwise. Use of M
ponents in life support sys
express written approval t
veyed, implicitly or otherwi
rights.

DNV Cartification, inc.
USA

aillqiudy

DRIV

DNV MSC
Tha Netheriands
Accredited by the RvA

@
15D 50D f Q5-8000

REGISTERED FIRM

Microchip received Q5-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizona in Juiy 1999
and Mountain View, California jin March 2002
The Company's qualily system processes and
pgrocedues are D5-0000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Seral EEPROMSs, microperipherais,
non-volatile memory and analog products. in
addition, Microchip's qualily system for the
design and manufacture of developrment
systems is 1SC 8001 certified.

p logo, FitterLah,
0, PICMASTER,
mbedded Contral
o Microchip Tech-
Jntries.

ROM, fuzzyL AB,
‘PIC, microPort,
PLINK, MPSIM,
1et, fPIC, Select
ks of Microchip

is a service mark
U.s.A

property of their

1, Printed in the

DS5411598B - page ii
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MICROCHIP PIC18FXX8

High Performance, 28/40-Pin Enhanced FLASH
Microcontrollers with CAN

High Performance RISC CPU: Advanced Analog Features:

« linear program memaory addressing up to . 10'blt. up to 8-channel Ana!og—to-DJgJial Converter
2 Mbytes module {A/D} with:

- Conversion available during SLEEP

» linear dala memory addressing to 4 Kbytes
- Up to 8 channels available

Up to 10 MIPs operation

» DC - 40 MHz cinck inmit * Analog Comparator Madule:
* 4 MHz - 10 M} iput multiplexing
* 18-bit wide ins 1 Module

Hection (LvD) module

* Priority levels 1
ltage detection

= 8x 8 Single Cy

et (BOR)
Peripheral Fe
» High current si -
« Three external E .
« Timerd module = Spec with:
8-bit programmr
» Timer1 module
+ Timer2 module with prioritiza-
period register
* Timer3 module
= Secondary oscl rs
+ Capture/Compi “ilters
pins can be cor High Priority
- Capture inpu e to overflow
- Compare: 16 t Features
- PWM output:
Max. PWM fr eatures:
up Timer (PWRT}),
* Enhanced CCP ST

of the standard own on-chip RC

fottowing featurn

- 1,2, or4 PWM outputs * Programmable code protection
- Selectable PWM polarity * Power saving SLEEP mode
- Programmable PWM deadtime + Selectable osciliator options, including:
* Master Synchronous Seriaf Port (MSSP) with two - 4X Phase Lock Loop (of primary oscillator)
modes of operation: - Secondary Oscillator {32 kHz) clock input
- 3-wire SPI™ (Supports all 4 SPI modes}) +  In-Circuit Serial Programming™ (ICSP™) via two pins
- 12C™ Master and Slave mode
- Addressable USART module: Supports inferrupt FLASH Technology:
on Address bit * Low power, high speed Enhanced FLASH technology

+ Fuily static design
= Wide operating voltage range (2.0V tg 5.5V)
= Industrial and Extended temperature ranges

® 2002 Microchip Technology Inc. Prefiminary DS41159B-page 9



PIC18FXX8

1.0 DEVICE OVERVIEW

This document contains device specific information for

the folfowing devices:

1. PIC18F248
2. PIC18F258
3. PIC18F448
4. PIC18F458

These devices are available in 28-pin, 40-pin and
44-pin packages. They are differentiated from each

otter in four ways:

1. PIC18FX58 devices have twice the FLASH pro-
gram memory and data RAM of PIC18FX48

devices (32 Kbytes and

1536 bytes wvs.

16 Kbytes and 768 hvtes. resnectivelv).

2. PIC18F2X8 devices implement 5 A/D channels,
as opposed to 8 for PIC18F4X8 devices.

3. PIC18F2X8 devices implement 3 1O ports,
while PIC18F4X8 devices impiement 5.

4, Only PIC18F4X8 devices

implement the

Enhanced CCP module, analog comparators
and the Parallef Slave Port.

All other features for devices in the PIC18FXX8 family,
including the serial communications modules, are
identical. These are summarized in Table 1-1.

Block diagrams of the PIC18F2X8 and PIC18F4X8
devices are provided in Figure 1-1 and Figure 1-2,
respectively. The pinouls for these device families are
listed in Table 1-2.

TABLE 1-1:
Fea PIC18F458
Qperating Fregue DC - 40 MHz
Internal Program 32K
Memory 1 16384
Data Memory (By 1536
(Data EEPROM M 256
Intesrupt Sources 21
/O Ports Ports A, B, C, D, E
Timers 4
Capture/Compare 1
Enhanced Captun 1
Modules
Serial Communic: MSSF, CAN,
Addressable
USART
Parallel Communi Yes
10-bit Analog-to-E 8 input channels
Analog Comparat 2
Analog Comparatt Yes
[RESETS (and Del POR, BOR,
RESET Instruction,
stack Full, sStack Full, slack Full, Stack Full,
Stack Underflow { Stack Underflow | Stack Underflow Stack Underflow
{PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, 08T)
Programmable Low Voltage Detect Yes Yes Yes Yes
Programmabte Brown-out Reset Yes Yes Yes Yes
CAN Module Yes Yes Yes Yes
In-Circuit Serial Programming ™ Yes Yes Yes Yes
{(IcsP™)
instruction Set 75 Instructions 75 Instructions 75 Instructions 75 Instructions
Packages 28-pin SPDIF 28-pin SPDIP 40-pin PDIP 40-pin PDIP
28-pin 50IC 28-pin SOIC 44-pin PLCC 44-pin PLCC
44-pin TQFP 44-pin TQFP

© 2002 Microchip Technalogy Inc.

Preliminary
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PIC18FXX8

FIGURE 1-2:

PIC18F448/458 BLOCK DIAGRAM

Data Bus<B>

21 || Table Pointer<21>

8 U8
inc/dec logic

Address Lateh |

Program Memory|
up to 32 Kbytes

Data Latch

|

21

lPCLATWCLATHl

<

PCH [ PCL
Program Counte

=

b

Data Laich

Data RAM
up to 1536 Kbytes

Address Laich

12

Address<12>

5

31 Level Stack

PORTA

PORTE

e

RAG/AND/CVREF
RA1/AN1
RAZ/AN2/VREF-
RAIANI/NVREF+
RA4TOCK
RASIAN4/SS/LVDIN
OSC2/CLKO/MRAS

RBO/INTO
REVINT1
RB2/CANTX/INT2
RB3/CANRX

RB4

RBS/PGM
RBB/PGC
RB7/PGD

RCHT10SO/TICK!
RC1/T105I
RC2/CCP1
RC3ISCKISCL
RCA/SDI/SDA
RC&/SDO
RCB/TXICK
RCTRX/MDT

RDO/PSPOCTIN+
RDA/PSP1/CIIN-
RD2Z/PSP2/C2IN+

RD3/PSPI/C2IN-
RD4/PSPAECCP1/PIA
OSCACLKOMRAS RDS/PSPS/P1B
QSCH/CLK] RDEPSPEP1C
ROVZ/PSPT/P1D
REO/ANS/RD
Tios RE1/ANBWRIC1QUT
T1050 pdia
REZ/ANTICS/IC20UT
Bandgap
PBOR ' . 10-bit Paralle!
PLVD Timerd Timer1 Timer2 Timerd ADC Slave Port
Enhanced Synchronous
Data EEPROM| | Comparators| [ CCP1 ocP USART Serial Port CAN tdodule
® 2002 Microchip Technology Inc. Preliminary DS41159B-page 9




PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT YO DESCRIPTIONS
Pin Number
. Pin | Buffer e
Pin Name PIC18F246/258 PIC18F448/458 Type | Type Description
SPDIP, SOIC | PDIP | TQFP | PLCC
MCLR/ VPP t 1 18 2 Master Clear (input) or
programming voltage (output).
MCLR | ST Master Clear (Reset) input.
This pin is an active low
RESET to the device.
Vep P —_ Programming voltage input,
NC — — 1213, 11,17, | — — These pins should be left
33,34 | 28,40 unconnected.
OSC1/CLK! 9 13 30 14 Oscillator crvstal or external clock
Osc1 tal input or
source input. 3T
nfigured in RC
ise CMOS,
CLKI source input.
ated with pin
(see OSC1/
LKO pins).
OSC2/ICLKOIRAG ¥ clock output.
oscz al output.
ystaf or
rystal Oscillator
CLKO SC2 pin outputs
| 1as 1/4 the
SCT and
struction cycle
L RAG se /O pin.
Legend: TTL= TTI itput
ST = 8cf
I = inp
P = P m)

DS411598-page 10
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PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT /O DESCRIPTIONS (CONTINUED)
Pin Number
PinName  |PIC18F248/258]  PIC18Faagiasg | o | Buffer Description
Type | Type P
SPDIP, SOIC | PDIP | TQFP | PLCC
PORTA is a bi-directional /0 port.
RAQ/ANOICVREF 2 2 19 3
RAD o TTL Digital /0.
ANQ | Analog Analog input O,
CVREF Q Analog Comparator valtage reference
output.
RA1/AN1 3 3 20 4
RA1 o) TTL Digital I/O.
AN1 1 Analnn Analnn inngt 1_
RA2/ANZ2/VREF-
RAZ
AN2 ut 2,
VREF- ce voltage
L
RA3/AN3/VREF+
RA3
AN3 ut 3.
VREF+ 1ce voltage
1.
RA4/TOCKI
RA4 -open drain when
as oulput,
TOCKI ana) clock input.
RAS/AN4/SS/LVDI
RA5
AN4 14,
S5 elect input.
LVDIN 3 detect input.
RAG IC2ICLKO/RAG pin.
Legend: TTL= r output
ST =
| =
P = ) VDD)

2002 Microchip Technalogy Inc.
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PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT IO DESCRIPTIONS (CONTINUED)
Pin Number
PinName  |PIC1BF248/258]  PIC18Fadgrass | Fin | Buffer Description
Type | Type
SPDIP, SOIC | PDIP | TQFP | PLCC
PORTE is a bi-directional /O port.
PORTB can be software
programmed for internal weak
pull-ups on all inputs,
RBO/INTO 21 33 8 36
RBO o TTL Digital IO.
INTO I ST External interrupt 0.
RB1/INT1 7 24 a 7
RB1
INT1 pt 1.
RB2/CANTX/INT2
RB2
CANTX for CAN bus.
INT2 ot 2.
RB3/CANRX
RB3
CANRX ‘or CAN bus.
RB4
nge pin.
RBS/PGM
RB5
nge pin.
PGM P
able.
RB&/PGC
RB6 rcuit
nge pin.
PGC ing clock.
RB7/PGD
RB7 [ - 41§
Debugger pin.
Interrupt-on-change pin.
PGD fle} ST _ ICSP programming data.
Legend: TTL= TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
I = Input 0 = Qutput
P = Power GD = Open Drain (no P diode to VDp)
DS411598-page 12 Preliminary ® 2002 Microchip Technology Ing.




PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT /O DESCRIPT!IONS (CONTINUED)

Pin Number
. Pin | Buffer -
Pin Name PIC18F248/258 PIC18F448/458 Type | Type Description
SPDIP, SOIC | PDIP | TQFP | PLCC
PORTC is a bi-directional I/Q port.
RCO/T1OSO/TICK]) 11 15 32 16
RCO o ST Digital 1/O.
T1080 o] — Timer1 oscillator output.
T1CKI ] ST Timer1/Timer3 external clock
input.
RC1/T108i 12 16 35 18
RC1 /O ST Digital I/O.
7108 I CMOS Timer1 oscillator input.
RC2/CCP1
RC2 ).
CCP1 input/Compare1
VM1 output.
RC3/SCK/SCL
RC3 r,
SCK ous serial clock
wit for SPI mode.
SCL ous serial clock
wt for (¢ made.
RC4/SDI/ISDA
RC4 .
sSDI n.
SDA 0.
RC5/SDO
RCS5 N
sSDO ut.
RCB/TX/CK
RC6 j
X synchronous
CK rchronous clock
T,
RC7/RX/DT
RC7 e} ST Digital 1/O.
RX ] ST USART asynchronous receive.
DT 1{@] ST USART synchronous data
_ | _ (see TX/CK).
Legend: TTL= TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
I = Input 0 = Qutput
P = Power oD = Open Drain (no P diode to Vo)

® 2002 Microchip Technology Inc. Preliminary DS41159B-page 13




PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT /O DESCRIPTIONS (CONTINUED)

RD1/PSP1/C1IN-
RD1

Pin Number
. Pin | Buffer .
Pin Name PIC18F248/258 PIC18F448/458 Type | Type Description
SPDIP, SOIC | PDIP TTQFP PLCC
PORTD is a bi-directionat 1/Q port.
These pins have TTL input buffers
when external memory is enabled.
RDO/PSPO/CTIN+ — 18 38 21
RDO Je) ST Digital 1/0.
PSPO 1o TTL Paralle! slave port data.
C1IN+ | Analog Comparator 1 input.
an 20 a7

PSP1 sort data.
CTHIN- input.
RD2/PSP2/CZIN+
RD2
PSP2 sort data.
C2IN+ nput.
RD3/PSP3/C2IN-
RD3
PSP3 wort data.
C2IN- nput.
RD4/PSP4/ECCP1/
P1A
RD4
PSP4 ort data,
ECCP1 s/compare.
P1A witput A.
RD5/FPSP5/F18
RD5
PSP5 ort data.
P1B witput B.
RD6/PSPEPIC
RD6& fle] ST Digital 1O.
PSPE 1o TTL Parallel slave port data.
P1C O — ECCP1 PWM output C.
RD7/PSF7/P1D — 30 5 33
RD7 1o sT Digital /0.
PSP7 11O TTL Parallel slave port data.
Al 0 — ECCP? PWM output D.
Legend: TTL= TTL compatible input CMOS = CMOS compatible input or output
8T = Schmitt Trigger input with CMOS levels Analog = Analog input
[ = Input o = Output
P = Power oD = Open Drain (no P diode to VDD)
DS41150B-page 14 Preliminary © 2002 Micrachip Technology Inc.




PIC18FXX8

TABLE 1-2: PIC18FXX8 PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number
. Pin | Buffer .
Pin Name PIC18F248/258 PIC18F448/458 Type | Type Description
SPDIP, SOIC | PDIP | TQFP | PLCC
PORTE is a bi-directional /O port,
REO/ANS/RD — 8 25
REQ 1o ST Digital /O.
ANS | Analog Analog input 5.
RD ! TTL Read control for parallel siave
port {see WR and CS pins).
RE1/ANG/WR/C10UT — 9 26 10
RE1 jfle] ST Digital 1/0.
5_!‘\]_6 ! et et R 6.
WR o for paraltel slave
S and RD pins).
C10uUT r 1 output.
RE2/AN7/CS/C20
RE2
AN7 7.
cs control for parallel
see RD and WR
C20UT ' 2 output.
Vss ce for logic and
VDD for logic and 1O
Legend: TIL= r output
ST =
| =
P =  Voo)

© 2002 Microchip Technology Inc.
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PIC18FXX8

2.0 OSCILLATOR
CONFIGURATIONS

241 Oscillator Types

The PIC18FXX8 can be operated in one of eight Oscil-
lator modes, programmable by three configuration bils
(FOSC2, FOSCH1, and FOSCO).

1. LP Low Power Crystal

2. XT Crystal/Resonator

3. HS High Speed Crystal/Rescnator

4, HS4 High Speed Crystal/Resonator with
PLL enabled

5. RC External Resistor/Capacitor

6. RCIO External ResistoriCanacitor with VO
pin

7. EC Exi

8. ECIO Exi

22 Crystal

Resona

In XT, LP, HS or H¢
or ceramic resona
OSC2 pins to estz
the pin connections
be connected to the
and Figure 2-4.

The PIC18FXX8 oz
parallel cul crystal.

Note: Use of :
quency
specifici

FIGURE 2-1: CRYSTAL/CERAMIC
RESONATOR OPERATION
(HS, XT OR LP OSC
CONFIGURATION)
e osct [T D
' o To
A Internat
I XTAL S Re®) Logic
= ‘ SLEEP
Rs?)
c2in 0sC2 PIC18FXX8

Note 1: See Table 2-1 and Table 2-2 for recommended
values of C1 and C2.

r be required for AT

asen.

3ONATORS

1 0S8C2

JpF | 68-100pF

i pF 15 - 68 pF

pF 15 - 68 pF

pF 10 -68 pF
pF 10 - 22 pF

) TBD

) TBD

) TBO
pF 10 - 68 pF
) TBD
Jance only.

d:

V4B | +0.3%
MG +0.5%
MG +0.5%
MT +0.5%

+0.5%

16.0 MHz | Murata Erie CSA16.00MX

All resonators used did not have built-in capacitors.

© 2002 Microchip Technalagy Inc.
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PIC18FXX8

TABLE 2-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
Crystal | Cap. Range | Cap.Range
Osc Type geq d C1 o pCZ °
LP 32.0kHz 33 pF 33 pF
200 kHz 15 pF 15 pF
XT 200 kHz 47-68 pF 47-68 pF
1.0 MHz 15 pF 15 pF
4.0 MHz 15 pF 15 pF
HS 4.0 MHz 15 pF 15 pF
8.0 MHz 15-33 pF 15-33 pF
20.0 MHz 15-33 pF 15-33 pF
25.0 MHz
HS+PLL 4.0 MHz
[ 8OMHz
10.0 MHz

These values are for d
See notes on this page.

Crys
32.0 kHz | Epson C-0
200 kHz STD XTL
1.0 MHz ECS El
4.0 MHz ECS Et
8.0MHz |[EPSONC2
20.0 MHz | EPSON C#
Note 1: Recommende
identical to the
2: Higher capaci
of the oscillatc

start-up time.
3: Since each res
characteristics
resonator/crys

appropriate va

Rs may be requ.ew v . v

Ly A

e

XT mode, fo avoid overdriving crystals with
low drive level specification.

2.3 RC Oscillator

For timing insensitive applications, the “RC” and
"RCIO" device options offer additional cost savings.
The RC oscillator frequency is a function of the supply
voltage, the resistor (REXT) and capacitor (CEXT) val-
ues and the operating temperature. In addition to this,
the oscillator frequency will vary from unit to unit due to
normal process parameter variation. Furthermaore, the
difference in lead frame capacitance between package
types will also affect the oscillation frequency, espe-
cially for low CEXT values. The user also needs to take
into account variation due to tolerance of external R
and C components used. Figure 2-2 shows how the RC
cambination is connected,

in the RC Osciliatar mnde the oscillator frequency
n. This signat
chronize other

JR MODE

X3
Internal
w Clock

I k2

the RC mode,
an additional

DS41159B-page 18

Preliminary

@ 2002 Microchip Technology Inc.



PIC18FXX8

40 MEMORY ORGANIZATION

There are three memory blocks in Enhanced MCU
devices. These memaory blocks are:

*+ Enhanced FLASH Program Memory

« Data Memory

* EEPROM Data Memory

Data and program memory use separale busses,
which allows concurrent access of these blocks. Addi-
tional detailed information on Data EEPROM and
FLASH program memory is provided in Section 5.0 and
Section 6.0, respectively.

4.1 Program Memory Organization

The PIC18F258/458 devices have a 21-bit program
counter that is ¢
program memory ¢

The RESET vecl
interrupt vector ad

FIGURE 4-1:

———
[ F
CALL, RCALL, RET]
RETFIE, RETLW
Sta

Stac

‘ RE!
High Priori

Low Prioril

On-
Pro
£ &
[
=
7FFFh @
soooh |~
Read '0’
1FFFFFh
2000000

Figure 4-1 shows the diagram for program memory
map and stack for the PIC18F258 and PIC18F458.
Figure 4-2 shows the the diagram for the program
memory map and siack for the PICT18F248 and
PIC18F448.

4.11 INTERNAL PROGRAM MEMORY
OPERATION

The PIC18F258 and the PIC18F458 have 32 Kbytes of
internat Enhanced FLASH program memory. This
means that the PIC18F258 and the PIC18F458 can
store up to 16K of single word instructions., The
PIC18F248 and PIC18F448 have 16 Kbytes of
Enhanced FLASH program memory. This transiates
info 8192 single-word instructions, which can be stored
in the Program memory. Accessing a location between

ry and the 2 Mbyte

i {a NOP instruction).

A MEMORY MAP
K FOR
B/448
e ———— |
Jogoon
Jo008h
loo18h
3FFFh
4000h
]
Q
2
w
g
E¢—
5}
=
2
Read 0’ =
1FEFFFh
200000h—=

@ 2002 Microchip Technatagy Inc.
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PIC18FXX8

8.0 IO PORTS FIGURE 9-1: RA3:RAD0 AND RA5 PINS
BLOCK DIAGRAM

Depending on the device selected, there are up to five

general purpose /O ports available on PIC18FXX8

devices. Some pins of the /O ports are multiplexed RO LATA

with an alternate function from the peripheral features

on the device. In general, when a peripheral is enabled, Dats Bus 0 ali

that pin may not be used as a general purpose {/O pin.
. . . WR LATA or
Each port has three registers for its operation: WR PORTA KT
* TRIS register (Data Direction register)

+ PORT register (reads the levels on the pins of the

VoD
) G
device) Lo o J N | vopint
» LAT register {output latch).
WR TRISA Ves

Data Latch

The data latch (LAT register) is wusefui for oKL g

read-modify-write operations on the value that the 1/O ﬁn:ﬁ‘ - TRIS Latch

pins are driving.

9.1 PORTA
Registe

PORTA is a 7-bit

sponding Data Dil
TRISA bit (= 1"} v
pin aninput {i.e., p
a High-lImpedance
will make the corre
put the contents of
On a Power-on R
inputs and read as

Reading the POR
pins, whereas writi

Read-modify-write
reads and writes

The RA4 pin is
clock input to b
RA4/TOCKI pin is ¢
drain output. All ¢
levels and full CM(

The other PORTA
inputs and the ani
operation of each p
control bits in the
Register 1). On a

configured as anal ves _J Schmitt
The TRISA register controls the direction of the RA WRTRISA | bex g Y;nflﬁw
pins, even when they are being used as analog inputs. Butfer

oo : TRIS Lafch ML
The user must ensure the bits in the TRISA register are Input

maintained set, when using them as analog inputs. 1 Buffer
RD TRISA

TTL
Input
Buffer

) to VDD and Vss.

i PIN BLOCK
|

N 11O pintt

EXAMPLE 9-1: INITIALIZING PORTA
CLRF  PORTA ; Initialize PORTA by a D
; ¢learing output data latches

CLRF  LATA Alternate method to clear EN
output data latches l
. RD PORTA
MOVLW 07h Configqure A/D —&
MOVWE ADCON1 ; for digital inputs TMRO Ciogk Input

MOVLW OXCF Value used to initialize
data direction
Set RA3:RAO0 as inputs,

RAS :RA4 as outputs

MOVWEF THISA Note 1: /O pin has diode protection to Vss only:

® 2002 Microchip Technology Inc. Preliminary DS41159B-page 93



PIC18FXX8

FIGURE 9-3: RA6/0SC2/CLKOUT PIN BLOCK DIAGRAM

(Fosc=101,111])

From OSC1 i
CLKQ (Fosctd) | OSf:llIaFOr
1 Circuit
Data Laich
Data Bus 0
© a VDb
AR KT P RAB/OSC2/
CLKO pinl®)
TRIS Latch &
1D Q
N
WR TRISA cKLE
(Fosc = 100, ’

101,11

RD TRH

RD POF

{Fosc =

Note

TABLE 9-1: PORT.

Name
RADIANO/CVREF ference
RA1/AN1
RAZ/AN2/VREF-
RA3/AN3/VREF+
RA4/TOCKI drain type.
RAS5/SS/AN4/LVDIN analog input,
RAB/OSC2/CLKO
Legend: TTL = TTL input, ST = Schmitt Trigger input, OD = Open Drain
TABLE 9-2; SUMMARY OF REGISTERS ASSOCIATED WITH PORTA
Value on Value on
Name | Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bit1 | Bito | oo "B%R all other
' RESETS
PORTA — RAB RAS5 RA4 RA3 RAZ2 RA1 RAG {-00x 0000] -uuu uuuu
LATA — |Latch A Data Quiput Register -XXX KXXX ] -Uuu uuuu
TRISA — | PORTA Data Direction Register -111 1111 -111 1111
ADCON1 |ADFM|aDCS2] — [ — [PcFGa | PCFG2 | PCFG1 | PCFGO [00-- 0000 | uu-- wuuu

Legend: x = unknown, u = unchanged, - = unimplemented Jocations read as ‘0". Shaded cells are not used by PORTA.

DS41159B-page 94 Preliminary ® 2002 Microchip Technology Inc.
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