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Abstract

This project is about the automatic light switch model creation by using 2 situation,
corridor light and indoor light. The model could be work or not depends on 2 factors, illuminance
is Ie.:ss than 30 lux and PIR sensors delect the movement. The microcontrolier will control
the relay to tum on the light awtomatically. The work time will delay for 2 minutes. In the last
10 seconds, if the PIR sensors could not detect the movement, the microcontroller will control

the relay 1o tum off the light automatically. According to the test the model could conform o

the objective.
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#include <16F627A.h>
#fuses hs,nowdt,noput,noprotect
#use delay(clock=4000000)
void fire();
void L();
void P();
void NoUse();
void af10s(});
void main()
{ // begin void main()
while(1)
{ //begin while loop
int Idr,pir;
ldr=inpui(pin_a4);

pir=input(pin_a2);

if{{ldr==1)&&{pir—=0))
{ /fbegin if loop
LO;
} #Heng of if loop
else if{(1dr==0)& &(pir==1))
{ //begin if loop
P();
} /feng of if loop

else if{{(ld==1)&&(pir==1))



{ //begin else if loop
fire();
af10s();

} /lend of else if loop

clse

{ //begin else loop
NoUse();

} /end of else

} //end of while
} Hend

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

void fire()

{
output_high(pin_a0});
output_high{pin_al);
output_high(pin_a3);
delay ms(500000);
output_low(pin_a0);
output_high(pin_al);
delay_ms(500000);
delay _ms{420000);

}

void NoUse()

{

output_low(pin_a0),

47



output low(pin_al);
output_low(pin_a3);

delay_ms(100};

}
void L()
{
output_low(pin a3);
}
void P() //PIR
{
output_low(pin_a3);
}
void afl 0s()
{
int x,y,ldr,pir2,pir;
x=0;
while(x<100)

{ //begin for loop
pir=input(pin_a2);
output_high(pin_a0);
output_low(pin_al);
delay ms(100);

Y=X;
if{pir=1)

{

48



fire();

x=0;

x++;

»

}// end of for loop

/************#*******************************************/

49
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Microcmip PIC16F627A/628A/648A

PIC16F627A/628A/648A EEPROM Memory
Programming Specification

This document includes the
programming specifications for the
{ollowing devices:

» PIC16F627A
» PIC16F628A
PIC16FE4BA
v PIC1BLFB27A
PIC16LFE28A
v PIC16LF648A

Note:  All references to PIGA6F627A/626A/6468A

also apply lo PIC16LFEIXA devices,

1.0 PROGRAMMING THE
PIC16F627A/628A/648A

The PICI6F62TA/620A/648A IS progtammed using a
senal method. The Serial mode will alow the
PIC16F62TA/620A/648A to be programmed while In
the user's syslem. This allows for Increased design
Nexiblity. This pregramming specification applies to
PICI6FB27TA/G28A/648A devices in all packages,

1.4 Hardware Requirements

The PIG16F62TAIE2BA/648A requires one program-
mable power supply for VDD {2.0V to 5.5V) and a VP
of 12V to 14V, or VPP of 4.5V ta 5.5V, when using low
voltage. Both supplies should have a minimum
resolution of 0,25V,

1.2  Programming Mode

The Programming made for the

PIC 16FE27A/E2BA/E4ABA allows programming of user
program memory, data memory, speclal locations used
for 1D, and the confguration word.

FIGURE 1-1: PIN DIAGRAM
PDIP, SOIC S50F
L=
RAZMNZVAEF b 1 o 18 JamRALANY RA2IAN2IVRES S 20[fee-RALANT
RAJANICHP1 =] 2 2 17[Ja-RADIAND RAJANIKCMP 1 20 19[]==RADAND
RMMAOCKICHP2 #=[]3 1 16[JesRATIOSCICLEIN RAATOCKICMP 2 3 3 18| e RATIOSCCLKIN
o
RASHTTRNV I —=[] 4 S 15[JesRASOSC2KLROUT RASEICTRIVer —w[14 &3 17 [+ RAGDSC2KLKOUT
vss—wf]5 é 14 Ju—von vis—ef]s B t6[J=— Voo
Vs 6 B 15[}e— YOD
RBOMNT <uf] 6 E [ gdproalaT: 0%t REOANT 7 § 14 ]=-= RBTDATATIOS)
RBIRXOT =]} 7 3 12[J+»RBELLOCKAIOSOMICHT oy oy iy 8 & t3[]esRBELLOCKAIDSOMICK:
RB21xCK ~=[]8 1 w5 ReutxcKas[o B 12 [ jrasmRBS
rBICCP1 -] 9 10[J>-+RBAPGH RBACCP 10 []=+ RE4POM
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FIGURE 1-2:; 28-PIN QFN PIC16F627AI52BAI648A DIAGRAM
% Y-
$85 .o
331 3%

RASMCLRIVPP RATIOSCLCLRIN
RASIOSC2CLKOUT
vss VoD
PIC16F627AB2BAS
vss G4BA VoD

RBTDATATIDS]

RBOANT RBELLOCKTIDSOMICKI
R
IERIE
= z
- X B v
ey op
x [
Eclk <
Eﬂg i
&

TABLE 1-4:  PIN DESCRIPTIONS (DURING PROGRAMMING): PIC16F627Al62BAIB48A

During Programming
Pin Name
Function Pin Type PIn Description
RB4 PGM ! Low voltage pregramming input if configuration bit equals 1
RB6 CLOCK H Clock Input
RBT DATA 1O Data inputfoutput
MCLRIVFP Pragramming Mode pit) Program Mode Select
VDD VDD P Power Supply
VSss V&S P Ground
Legend: | = Input, O = Output P = Power
Note 1: Inthe PIC 16F627A/628A/648A  the programming high valtage Is internally generated. To activate the

Programming made, hlgh vollage needs to be applied to MCLR input. Since the MCLR Is used tor a level

source, this means that MCLR does not draw any significant current.



2.0 PROGRAMDETAILS

21 User Program Memory Map

The user memoiy space extends from x0000 to
Ox1FFF. in Programming mode, the program memory
space extends from 0x0000 to Ox3FFF, with the first
half (0x0000-0x1FFF) belng user program memary and
the second hall (0x2000-0x3FFF) belng configuration
memory. In the user pragram memory space, the PC
will Increment from 0x0000 to the end of iImplemented
user program memory (see Flgure 2-1} and wraps
around to Ox0000. Additionally, the high oider bit Is not
affected by the Increment Address command. Thus, in
configiwation memory, the PG Increments from Dx2000
to Ox3FFF and wraps arcund to 0x2000 {not to
0x0000). The only way to set the PC back to user
program memory 5 o reset the part and re-enter
Program/Verily mode as. described jn Seetlon 2.4
“Program/Verifty Moda".

Configuration memory space 5 entered via the Load
Configuration command {see Section2.4.3 “Load
Data for Configuration Memory”). Only addresses
0x2000 - Gx200F of configuratlon memory space are
physically implemented. However, only locations
Ox 2000 through 0x2007 are avallable. Other tocations
are reserved, Locations beyond 0x200F wili physlcally
access user memaory,

2.2 User ID Locations.

A user may store |dentificabon infermation (useriD} In
four user ID locations. The wser ID localions are
mapped in [0x2000 : 0x2003). These locations read out
nofmally even after the code protection is enabled.

Note 1:- All other locations in P1Cmicr ¥ McU

-+ configuration memory are reserved and
should niot bé programmed,

2: Only the low order 4 bits of the user 1D

" locations. may be Included in the device

checksum. See Section3.10 "Check-

sum Computation® for checksum

calculation detalls,
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2.3  EE Data Memory

The EE Data memory space extends from 0x00 to
0xFF and Is separate from both program memory
space and RAM space. '

Only the lower 128 bytes are implemented In the
PIC16F627A/628A devices, while the PIC16FB4BA
implements the full 256 bytes,

Programming the EE Data memory uses the same PC
as program memory, though only the lower. bits are
decoded and used,

TABLE 2-1: EE DATA CAPACITY
EE Data PC Bits

Device Memory Decoded
PIC 16F627A/628A 128 7
PIC16FB4BA 256 ]
TABLE 2-2:; PROGRAM FLASH

Davica Program FLASH

PIC16F62TA 1K
PIC16F628A 2K
PIC t6F648A aK
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FIGURE 241. PROGRAM MEMORY MAFPPING
1 KW 2KW 4 KW
Implementad
0aFF [ - Implemented
Ox7FF | Implemened

2000 yser 1D Location

200t User 1D Localion

2002 ygarip Location

003 .
User 10 Location

2004
Reserved

Reserved

/

OxFFF [=

Device [D

[
Conliguralion Word

Implemanted

Implamented

Implementad

aFFF [

|not implamanted|
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2.4  Program/Verify Mode

The programming madule operates on  simple
-command sequences entered in serial fashion with the
data being latched on the falling edge of the clock
pulse. The sequences are enlered serially, via the clock
and data lines, which are.Schimitt Trigger inputs in this
mode. The general form for ali command sequences
conslsts of a 6-bit command and conditionally a.16-bit
data word. Both command and data word are clocked
LSb first.

The signal on pln DATA s required to have a mintmum
setup and hold time (ée_e AGIDG_ specifications), with
respect to the falling edge of the clock, Commands that
have data assoclated wilh them (read and load),
require a minimum delay of TDLY1 belween the
command and the data.

The 6-bit command sequences are Shown In Table 2-3.

TABLE2-3: COMMAND MAPPING FOR PIC16F627AIPIC16F62BAIPIC16F648A

Command Mapping (M8b ... L8b) Data

Load Configwation X X o [i] 0 0 |0, data(14),0

Load Dala for Program Memory % X 1] o 1 0 |0, data(14),0

Load Data for Data Memory X x 0 0 1 1 0, data (B}, zero (6), 0
Increment Address ¥ X 0 1 1 o

Read Data from Program Memory ® X 0 1 0 1] 0, data {14), 0

Read Data from Data Memory X % 0 1 (] 1 |0, data (8), zero (6), O
Begin Programming Only Cycle X 1] 1 0 0 1]

Bulk Erase Program Memory X X 1 0 D 1

Bulk Erase Data Memory X X 1 0 L 1
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The optional 16-bit data word will either be an input to,
or an autput from the PICmicro® microcontroller,
depending on the command. Load Data commands wiit
be Input, and Read Data commands will be output. The
16-bit data word only conlains 14 bits of data to
conform to the 14-blt program memoiy word. The 14
bits are centered within the 16-bil word, padded with a
leading and {railing zero.

Program/Verity made may be entered via one of two
methods. High voltage Program/Verily is entered by
holding CLOGK and DATA pins low while raising MCLR
first, then VDD as shown In Figure 2-2. Low voltage
Program/Verity made is entered by ralsing VDD, then
MCLR and PGM, as shown In Figure 2-3. The PC will
be set to ‘0" upon entering Into Program/Verity made.
The PC can be changed by the execulion of either an
Increment PG command, or 8 Load Configuration
command, which sets the PC to 0x2000.

All other loglc Is held In the Reset state while in
Program/Verify mode. This means that all /O are In the
Reset state {high-impedance Inputs).

ENTERING HIGH
VOLTAGE PROGRAMI
VERIFY MODE

Tppdp  Thid0

Von—/

FIGURE 2-2:

VP

DATA,

CLOCK
Hole: Il thg LVP fuse is enabled, PGM shouid be

held low o pievent inadvertenl enliy inlo LVP
moda.

FIGURE 2-3:

ENTERING LOW
VOLTAGE PROGRAM!
VERIFY MODE

DATA

CLOCK
Hote:

Thidd Tlvpg Tppdp

L

LI PR .

]

If the device is in LVP mode, raising Ver lo
Vinn will override LVP mode.
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2441 LOAD DATA FOR PROGRAM
MEMORY
Load data for program memory receives a 14-bit word,

and readles it to be programmed al the PC location.
See Flgure 2-4 for Uming detalls.

FIGURE 24: LOAD DATA COMMAND FOR PROGRAM MEMORY
1 ToLy2®
—
16
RB6
{CLOCK)
RE7 £
(DATAY Teeries! T jsin bk LSh MSh e A
}
: :a—u: Thwo !
1 ] L]

242 LOAD DATA FOR DATA MEMORY

Load data for data memory recelves an 8-bit ryle and
readies it to be programmed into data memory. Thaugh
the data byte Is only 8-bits wide, all 16 clock cycles are
required to allgw the programming module lo reset

properly.
FIGURE 2-5: LOAD DATA COMMAND FOR DATA MEMORY
' Towy2?
1 H—P:
RBS
ctotg— | | NN .
o YT o 0 e L SOXGEXEXE
(DATA)T ;'_’: i :un_bi Lsb MShb  sip bR
: ke~ Tauo1 .
[ ] ] (]
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243 LOAD DATA FOR CONFIGURATION
MEMORY

The Load Configuratioh command advances the PC to
the start of configuration memory {0x2000-0x200F),
and loads the data for.the first 10 tocation. Once 1t Is set
to the canfiguration regloit, only extting and re-entering
Program/Verity mode will reset PC to the user memary
space.

FIGURE 2-6: LOAD CONFIGURATION

60

IuTD_LYZ.: First Data Woid

l -

(DATA)

1 2 3 4 5 [} 1 2 3 4 5 15 16
s 1 1 M1 1M1 | | O Y B I O O
cLocK -

244  BEGIN PROGRAMMING ONLY
CYCLE

Begin programming only cycle programs the previously
loaded word Into the appropriate memory (User
Program, Dala or Configuraion memory). A Load
command must be given before every Frogram-
ming command. Programming begins after this
command Is received and decoded. An Internal timing
mechanism executes the write_ The user must allow for
program cycte time before Issuing the next command.
No “End Programming” command Is required.

The device must be bulk erased before starting a series
of programming only cycies.

FIGURE 2-7: BEGIN PROGRAMMING ONLY CYCLE

Terroo - Dala Mamory
Trroo - Piagrany Memoty

]
H———p  Next Command
|

RES 1 2 3 4 5 8 1 2
comy LML L riri i
] 1 ] ] []
: (I 1
‘RB7 . | ] v
0 0 [ 1 N o 0 1/ >< X
(DMA, L 1 1 I f—— ==
Tserin—N | !
[ ' '
1 M= THLDd '
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245 INCREMENT ADDRESS

The PC Is Iincremented when thls command is
recelved. See Flgure 2-B,

FIGURE 2-8: INCREMENT ADDRESS COMMAND (PROGRAMIVERIFY)
1 T ]
ML\QN Next Command

1
- S I T O A I e OO s M
(CLOCK) S I L PR

RB7

(DATA) i )
TseTi a—p Touvll
M )
1 Je—% Tunl '
s

2486 READ DATA FROM PROGRAM
MEMORY

Read data from program memory reads the word
addressed by the PC and transmits it on the DATA pin
during the dala phase of the command. This command
will report words from either user or configuration
memory, depending on the PC selting. The DATA pin
will go Into Output mode on the second rising clock
edge and revert back to Input mode (h-impedance)
after the 16th rising edge.

FIGURE 2-9: READ DATA FROM PROGRAM MEMORY

t Towy2
[l

{DATA)

]

]

]

1

1
. RB7 = oulput Wy

i 2 3 4 5 [} 1 2 3 4 5 15 16
{CLOCK) . | —H ?—Tnuﬂ

rer 0 0 /TN ¢ /X X O —twmmil X O O XK o

inpul

F 3
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247 READ DATA FROM DATA MEMORY

Read data from data memory reads the byte in dala
memory addressed by the low order bits of PC and
transmits It on the DATA plin during the data phase of
the command. The DATA pin will go into Output mode
on the second rsing clock edge and Tevert back lo
Input mode {hi-impedance} after the 16th rising edge.
As only 8 bits are ransmitted, the Iast 8 bits are zero
padded.

FIGURE 2-10: READ DATA FROM DATA MEMORY

» Towv2a
1
1 2 3 4 5 6! ly 2 3 4 5 15 4
SO e e 1 N o N o o N o T Y e I
{CLOCK) : — TOLY3
- R
RBY —/ ': ° . . Bl .>Q_rl'p_bi
(DATA) ygq1y u—b: : ,Tm}i ILSh M5t
3 I )
- P ‘e 1 !
b e B 1 ]
1 t RB7
" RB7 = Inpu e RB7 = outpul 1 Inpul
ol L Y| Lad ]




N

63

PIC16F627A/628A/648A

3.0 COMMON PROGRAMMING 3.1 Bulk Erase Program Memory

TASKS The program memary ¢an be erased with the Pulk

These programming commands may be combined in Erase Program Memory command.

several ways, In order to accomplish difierent
programening goals.

Wwith VDD betweem 556V

To perform a bulk erase of the program memoiy, the
following sequence must be performed:

1. Execute aload Data for Pragram Memory with
the data word setto ant ‘1's (Ox3FFF).

2. Execute a Bulk Erase Program Memory
command

3. Wait TERA for the erase cytle lo complete.

If the address Is palnling to the conhguration memory
{0%2000-0x200F), then both user |D locations and
program memaory wilt be erased

FIGURE 3-1: BULK ERASE PROGRAM MEMORY

RBG 1 2 3 4 5 ] 1 2
edd O 7T Dl gmba =t R YN

(DIFTE; S\ o oJ_i_\n 0 'y <

TABLE 3-1: EFFECTS OF ERASING CODE PROTECTED MEMORY

Inftlal Stale Result
ACTION P | cPD -
Seriel & Parallel Operation Oﬁ g:fo C':ﬁﬂg Program | DataEE Conflg User 1D | o eni
OFF=1 | OFF=1 | Mom Memory Memory Word locetlon
[Buk Erase Dala Memoty | OFF Unallected | Eiaged | Unallacied | Unaflecied
Bulk Erasa Data Memary X ON X Unaffectad Erased Unaffacted | Unafecled | CPD=0N
Bulk Erase Progiam Memory X ON YES Erased Erased Erased Erased
Bulk Erase Progiam Mamory X OFF YES Erased Unaffacled Erased Erased
Bulk Erase Program Memory X ON NO Erased Erased Erased UnaHected
Bulk Erase Progizm Memory X OFF NO Erased Unaffected Eiased Unaffected
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3.2 Bulk Erase Data Memory

64

following sequence must be performed:

The data memory can be erased wilh the Bukk Erase
Data memory command.

"Note: Al Bulk Erase operations must taka prace

1. Executé a Bulk Erase Dala memory command,
2. Wall TERA for the erase cytle to complete.

To pertorm a bulk erase of the data memory, the

. with VDD belweend.5:5.5v
FIGURE 3-2: BULK ERASE DATA MEMORY COMMAND
y TErA |
I4—pt  Nexi Command
) 1
RES 2 4 5 1 2
(CLOGCK) I P
—= ra—ToLyd

RB7 \
watg) /0 Nk S\ e
Tserl—n 1

: :O—r:Tm.Dl
(VLN
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3.3

FIGURE 3-3:

Programming Program Memory

PROGRAM FLOW CHART - PIC16F627AJ628A/648A PROGRAM MEMORY
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FIGURE 34:
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PROGRAM FLOW CHART - PIC16F627AI628AJ648A CONFIGURATION MEMORY
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3.4 Program Data Memory

FIGURE 3-5: PROGRAM FLOW CHART - PIC18F627AI628A/648A DATA MEMORY
"t r—— - - — 1
| FROGRAM CYCLE |
Proglamcyclel —— — — —— — —— — — 1 [ osdData |
| for Data !
Memory
l | Command |
Read Data | } !
trom | |
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A - — — N
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Command
Report Verify
Eror
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3.5 Programming Range of Program

) Memory

FIGURE 3.6:

PROGRAM FLOW CHART - PIC18F627AI628AI648A PROGRAM MEMORY
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3.6 Configuration Word TABLE 3-2: DEVICE ID VALUES
The PIC16F627AJ628A/6468A has several configura- Device ID Value
tion bits. These bils can be set {reads '0') or left Davice o

i oV Rev
unchanged (reads '1'), to select various device -
configurations. PICIGFE27A 01 0DOD Q1D X AANK

PIC16F628A 01 0000 011 X NNNX

3.7  Device ID Word PICIGF64BA | 01 D0OL 000 X XAXX
The device |D word for the PIC16F627A/628A/648A {5
hard coded at 2006h.

REGISTER 3-1: CONFIGURATION WORD FOR PIC16F627AIPIC16F628AIPIC16FB4BA

(ADDRESS: 2007h)
RPY U4 U1 U1 U1 RP1 RP1 RPA RP1 RP1 RPA RP1 RP1 R
[ JT— | — [ — | — | @0 | uve |soren [mMcLre|Foscz | FWRTE | woTE |Fosct [Fosco|
bit 13 b0
bit 13 CP: FLASH Program Mem ory Code Protection bi
(PIC16FE4BA)

X = Code prolection off

0 = 0)0hio OFFFh cods protected
(PIC 16F 620A)

1 = Code proledion off

O = B00ON o G7FF h code prolected

(PIC16F 627 A)
1 = Cede proledion off
0 = 0000h 1o 03FFh cods prelected

b 12-9 Unimplemeried Resd p3 'Y’

bi 8 CPD; Data Code Prolection bal2)
1 =Dole memry code prolecion off
0 = Dola memory code prolected

bil 7 LVP: Low VoRage Programming Enable bit
) « RB4POHK pin has PGH kunciion, low volsge progiamming ensbled
0= RO4POH iz dighal /O, HY on MCLR must be used kv programming

bH & BOREN: Brown.oul Reset Enatle bal!)
1= BOR ensbled
D = BOR dissbled

bil 5 MCLRE: RASMCLR Pin Funclion Select b
1= RASMCLR pin fenidion is MCLR
D= RASMCLA pin fundclion i3 digital LD,EELR inlernally tied lo VOO

bi 3 PWRIE.: Power-up Timer Enable bit!}
1= PWRT disabled
0 = PYWRT enabled

bil 2 WD TE: Walchdeg Tmer Ensbla bt
X =YWDT ensbled
O~ WDT disabled

bR4,1-0 FOSC<2:#>: Oaclialor Seleclion bsl®}
111 =RC oscllalor, CLKQUT tnction on RASAOSC 2)CLKOUT pin Ressior & Cepadioer on RATAOSCI1XCLKIN
110 = RC osaBetov: 170 unction on RABXSC2ICLKOUT pin, Rewisior 8 Capacilor on RATROSCIKCLKIN
101 = INTOSC intenal oscllptor. CLKOUT dundion on RAGKD SC2LLKOUT pin 10 Gnction on RATIOSC 1AL LKIN
100 = IHTOSC imernal ozcilator: 10 undion on RAGQSCZICLAOUT pin, 120 amaion on RA7AISCILLRN
01l = EXTCLK: 12 undion on RAGIOSC IICLKOUT pin, MO undlon on RATIOSC1XCLKIN
D10 = MS oscillsiorn: High speed arysialkesonstor on RASIOSC 2CLKOUT and RAT/OSC1CLKIN
0Ol = AT oxcmor Crysinlkesonalor on RASKISC 2L LKOUT and RATIOSC 1K LKIN
000 = LP oscillslor Low poves crysial on RAGOSC2CLKOUT and RATIOSCIELKIN

Hote 1: Enabling Biown-out Reset does nol sutom stlcally enable the Povwet-up Timet (PYWRT).
2:  Orly a Bul Erass will ressl the condguration word, inchidng the CP bila.
3:  While MCLR Is psserted InINTOSC mode, the internal dock oxcillslor is disabled.

Lefgend:
R = Readable bd W = Wrilablo bt U = Unimpemented bit, rend s ‘' P = Progiammable
-n = Value st POR 'L = Bitln gt ‘0 = Bt Is dested x = Bit is unknown
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3.8 Embedding Configuration Word and ID Information In the Hex Flle

"To allow portability of code, the programmer Is required to read the configuration word and ID locations from the hex
file when laading the hex fite. If configuration word Information was not present in the hex file, then a-simple wamning
‘message may be Issued. Simiiarty, while saving a hex file, conftguration word and 1D information must be Intiuded.
An option'to not include this information may be provided.

Speci!ically for the PlClS#S??NS?BNGdBA, the EEPROM :data memory should also be embedded in the hex file
{see.Gection 3.9 "Embedding Data EEPROM Contents Iin Hex Fils”),

Micrachlp Technology Inc. feels strongly that Lhis feature 1s important for the benefit of the end customer.
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3.9 Embedding Data EEPROM
Contents in Hex Flle

The proagrammer shoutd be able to read data EEPROM
Information from a hex file and conversely (as an
option) write data EEPROM contents to a hex fite,
along with program memory information and fuse
Information.

The data memory locallons are logically mapped
starting at address 0x2100. The format for data
memory storage Is one data byte per address location,
LS8 aligned.

310 Checksum Computation

3101  CHECKSUM

Checksum |5 calculated by reading the contents of the
PIC 16F627AI62BA/64BA memory locations and adding
up the opcodes up to the maximum user addressable
focation (e.g., Ox7FF for the PICIAF&2BA). Any carry
bits exceeding 16 bits are neglected. Finally, the
configuration word {approprialely masked) Is added to
the checksum. Checksum computation for each

The checksum Is calculated by summing the following:
- The cantents of all program memaory lacatlons

+ The configuration werd, apprapriately masked

+ Masked 1D locations {when applicable)

The Least Significant 16 bits of this sum Is the
chechksum.

The following table describes how to calculate the
cthecksum tor each device.

".Note:-  The checksum calculation diifers depend-
". - Inj-on the codé:proléct setting. Skice e
program memory locatlons read out differ-
ently depending on the code protect
selting, ' the 'table -descrifies how o
manlpuiate the aclual pregram memory
values lo simulate the values thal would

. be read trom a protected device. When
* caleulating @ checksum, by reading s
~device, the enfife program memory can
simply be read and  summed. ‘ The
conﬂgurauon word and 10 locations can

member of the PICI6F627A/628A/648A devices Is FWERRDO 0.
shown in Table 3-3.
TABLE 3-3: CHECKSUM COMPUTATION
0X25EE at0
Device pde Checksum*® Blank and Max
Protect Value
Address
PIC16F627A OFF SUM[OxG000.0x03FF] + CFGW & 0x21FF 1DFF E9CD
ON CFGW & 0x21FF + SUM_ID IFFE £BCC
PIC16F626A OFF SUM[0X0000.0x7FF] + CFGW & 0x21FF ISFF ESCD
ON CFGW & Ox21FF + SUM_ID 1BFE E7CC
PIC16F646A OFF SUM[0x0000;0%0F FF| + CFGW & 0x2)FF 1IFF DDCD
on CFGW & 0x21FF + SUM_ID 13FE DFCC

Legend: CFGW = Configuration Ward

SUM[a:b] = [Sum of locations a lo b inclusive)

SUM_ID = 1D locations masked by OxF then made into a 16-bit value with IDO as the Most Significant

nibble.

For example, ID0 = 0x+,1D1 = 0x2,1D3 = 023, |D4 = 0x4, then SUM_ID = 021234
*Checksum = [Sum of all the individual expressions} MODULO [0xFFFF)

+ = Addition
& = Bitwise AND
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40 PROGRAMVERIFY MODE

ELECTRICAL
CHARACTERISTICS
TABLE 4-i:  ACIDC CHARACTERISTICS TIMING REQUIREMENTS FOR PROGRAMIVERIFY
MCDE
Standard Operating Conditions (unless otherwise stated}
AC/DC Characteristics Operating Temperature: 0°C < TA < +70°C
Operating Vollage: 4.5V < VDD < 5.5V
Conditions/
Characteristics sym Min Tvp Max Units Comments
General
VDD level for word operations, program memory VDD 20 — 55 v
VDO level for word aperations, data memory VDD 20 — 55 v
VDD level for bulk erase operations, VDb 45 — 55 \'
pragram and date memory
High voltage on MCLR ViHH 10.0 — 136 v
[MCLR nise tme {Vss to VIHH) lor Programming TVHHR e L+ 1.0 ns
mode entry
Hold Ume after MCLRT TPPDP 5 - — 'H
Hold time after LVP[ TLWPP 5 —_ —_ us
{CLOCK, DATA) input high level VIHY oevoo| — — v Schmitt Trigger
Input
{CLOCK, DATA) input tow level VL — — |0.2VDD A4 Schmitt Trigges
Input
CLOCK, DATA setup time hefore MCLRT TSETO 100 — - ns
Hold time after VDDT THLDO ] — — ps
Serial Program/fverily
Dala In setup ime before clock] TSETH 100 — —_ ns
Data In ha!d Ume after clock] THLDA 100 — —_ ns
Data input not driven lo next clock input (delay ToLY 10 — - - us
required between command/data or command/
command}
Detay between clock] to clock! of next ToLY2 1.6 — — us
command or data
Cilockt to data out valid (during read dala) ToLy3d — — 80 ns
Programming cycie time TPROO - — 25 ms
Dala EEPROM Programming cycle time TDPROO —_ —_ [ ms
Bulk Erase cytle lime TERA — — 6 ms
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Note 1he lollowing detalls of the code protection feature on Microchlp devices:
«  Microchip producis meel the specification conlained in their paricutar Microchip Dala Shaet.

+  Microchip balieves that ils family of producis is one of the most sacure families of iis kind on the markel {oday, when used in the

inlended manner and under normal conditions.

There are dishonesl and possibly dlegal melhods used to bieach the code prolection feature. All of these methods, to our

knowledge, raquire using the Miciochip products in a manner outside the operaling specifications conlained in Microchip’s Dala
Sheels. Most ikely, the person deing so is engaged in theft of intellectual property.

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

< Neither Micrechip nor 2ny other semiconducior manulacturer can guarantee the sacurily of theit ceds. Code prolection does not

mean thal'we ars guarapleeing the product as “unbrezkable,”

Code proleclion is constantly evoling. We at Microchip are committed to conlinuously improving the code prolection foatures of our
products. Attampts 1o break microchip's code protection fealure may be a violation of the Digital Milennium Copyright Act. If such acla
allow unauthorized access lo your software or other copyrighted work, you may have a right to sue for 1efiel under thal Act

Information conlgined in this publication regarding device
applications rnd the Bke ia intended through suggestion only
and may be superseded by updates. Il is your responsibildy to
ensvie thel yous applicalion meels with your spediications,
Mo representalion or wanranly is given and no Rabify is
assumed by Microchip Technology Incorporaled with respect
to the accuracy or use of such information, or infringement of
patents or other infeBectual ptoperty rights arising fiom such
use of otheiwise. Use of Microchip’s preducis as critical com-
ponents in fife suppoit systems is not authorized excep!l with
oxpress wrilten approval by Microchip. No licenses are con-
vayed, implicitly or otherwise, undes any intellectuat propery
righls.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

— 1S0/TS 16949:2002 —

Trademarks

The Micrachip name and loga, the Microchip logo, Accuron,
dsPI0, Keeloa, MPLAB, PIC, PICmicro, PICSTART,

PRO MATE and PowerSmarl ese registerad trademarks of
Miciochip Technology Incerpeiaied in the U.S.A and othes
counlries.

Amplab, FilterLab, miciolD  MXDEY, MXLAB, PICMASTER,
SEEVAL, SmariShunl and The Embedded Control Soiutions
Company are registered lrademarks of Mictochip Technelogy
incorporated in the U.SA

Applicalion Maestro, dsPICDEM, dsPIGDEM net,
dsPICworks, ECAN, ECONOMONITOR, FanSense,
FloxROM, luzzylAB, in-Clrcuil Serial Pragramming, 1CSP,
ICEPLC, microPoil, Migratable Memeory, MPASM, MPLIB,
MPLINK, MPSIM, PICkil, PICDEM, PICDEM.nel, PICtail,
PowerCal, Powerlnlo, PoweiMale, PoweiTool, fLAB, dPIC,
Selec! Mode, SmartSenser, SmariTal and Total Endurance
are trademarks of Micrechip Technolegy Incorporated in the
U.S.A and other countnes.

Serializad Guick Turn Programming (SQTP) is a servica mark
of Microchip Technolegy Incorporated in the U.S.A.

All other irademarks monliened herein are properly of their
respeclive companies,

©2003, Microchip Technelogy Incorparaled, Prinfed in the
U.S A All Rights Reserved.

Q Printed on recycled paper.

Microcdp receved SOTS-16949:2002 qually syslem cerdicainn for
s worbiwide beadquarters, deaign and wafer fabrication facillie 3 in
Cbaodler and Tempe, Arizons and Mounizin View, CoWorniz in Oclober
2000 . The Company's qually system processes and procedores are
for 13 PiCmicro® 8-b MCUx KEELDQ® code hopping devices, Serist
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