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PIC- continued

Origin: Harvard Architecture for DAPRA Project
Beaten by Princeton (Single memory)
Picked by Signetics 8x300
PIC for General Instruments
Compensation for poor 1/0

Gl spun off into Arizona Microchip
Technology (1985)-->Microchip Technology

Arizona Microchip Techr ﬁ\ MICROCHIP
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PIC -continued

A Large Register Set: 368 Bytes + W

RISC Architecture--pipelining

35 fixed length (14-bit) single-cycle instructions

Tcvl Tcy2 Tcy3
[y | Q2 | Q3 | Q4 1 | Q2 | Q3 | o4 1 | Q2 | Q3 | Q4 1 - . .
el | | Oscillation Cycles 0 =50 ns for 20 MHz DSCI."a'tI.Dﬂ
= :f,_\ :r—\ i,_\ : I I I I I T =200 ns for 20MHz oscillation
Qz I f T Intems [ [ | | |
o : : : — :L{J?.T’ o1 Q? a3 04
S i‘ | ! | B
PC F PC I{ r: T |
OSC2ICLKOUT | —
(RC moda) —
| A.\I:I!‘;I:\: Z.:.”_Z'II Felch INST (PC+1) | T1 T2
| Execute INST (PC) Fetch INST (PC+Z) ' . -
: , ST | Instruction Cycle Instruction Cycle
Tcy0 Tcy1 Tcy?2 Tcy3 Tcyd Tcys
1. MOVLW 55h Fetch 1 Execute 1
2. MOVWE PORTE Fetch 2 Execute 2
3. CALL SUB 1 Fetch 3 Execute 3
4. BSF PORTA, BIT3 (Forced NOP) Fetch 4 Flush
5. Instruction @ address SUB 1 Fetch SUB_1| Execute SUB_1

Fetch SUB_1 + 1




PIC-continued

8-bit machine

Operating Speed: Up to 20 MHz

8K 14-bit Words FLASH Memory (for Program)
368 Bytes RAM (for Data)

256 Bytes EEPROM (for Data)

Power Saving Mode pIC (b F§17/R17A

7K \‘ 346 Bytes
o




PIC -continued

Low-power consumption:
< 2 mA typical @ 5V, 4 MHz
20 mA typical @ 3V, 32 kHz
< 1 mA typical standby current

Wide Operating Voltage: 2.0 -5.0V

Timers
TimerO: 8-bit timer/counter with 8-bit prescaler

Timerl: 16-bit timer/counter with prescaler, can be
Incremented during sleep via external crystal/clock

Timer2: 8-bit timer/counter with 8-bit period register,
prescaler and postscaler



PIC -continued

Capture, Compare, PWM modules
Capture is 16-bit, max. resolution is 12.5 ns
Compare iIs 16-bit, max. resolution is 200 ns
PWM max. resolution is 10-bit

10-bit multi-channel A-to-D Converter
12C (Inter IC)Bus

USART for Serial Communication
51/0 Ports: A, B, C, D, and E



16F87x Family

Key Features

PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16FBTG
Manual (DS33023)
Operating Freguency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 Mz
RESETS (and Delays) POR, BOR FPOR, BOR FOR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
FLASH Program Memor
[14-nitgwards_: y r " o s
Data Memory (bytes) 192 192 368
EEPROM Data Memory 128 128 256
Interrupts 13 14 13
11O Ports Ports A B,C Ports A.B.C.D.E Ports A,B.C
Timers 3 3 3
Capture/Compare/PWHN Modules 2 2 2
Serial Communications MSSP, USART | MSSP, USART | MSSF, USART
Farallel Communications — PSP —

10-bit Analog-to-Digital Module

o input channels

B input channels

2 input channels

Instruction Set

35 instructions

35 instructions

35 instructions




PIN and PAC

MCLRNVPRTHY = O 1
RAHANG - [] 2
RATANT st [ 3

RAZIANZVAEE- =[] 4

RAZJANIVAREF + e []

LY e —

RETPGD
REGIT
RES
FB4
REFGM
REZ

PIC16F877
PIC16F874

RE1
REOMT

oo F P

ROTPEPY
ROE/FEPE

NC

0 0B - &

CSIANT st [ 10
wion —m [ 14

L1

N p—— R

PIC16F877/874

CECUCLKIN —m ] 13 ROS/PSPS
OSCHELEOUT e [ 14 ROAPSPY
REOTIOSOTICK a—e [ 15 RCTIRMDT
RCAUT10S ey y N7 RCSTRICK
RECOP 17 ROS/S00

RCA/SDISOA
RONPSPS

FCSCKISCL -'l—h-'E 18
e e RCOTI0SOTACKI
ROWPSPO ——ae- [ 19

— = OSC2/CLKOUT

ROVPSF a—ne [ 20 ROZPSP2 . , SppE=— DSC1CLKIN
PIC16F877  2f=— Vss
PIC16F874 ° b

HEHINT
RE1
RB2 -
RB3/PGM =

DIP

N
M
GO e I} 16

RBE&/P



] oiP | vomp
Pin Name Pin# | Type
OSC1/CLKIN 13 |
OSC2/CLKOUT 14 0
MCLR/VPP 1 P
RAD/AND 2 Tle)
RAT/AN1 3 Te)
RAZ/ANZ/\REE- 4 Te)
RAZANINREF+ 5 Te)
RA4TOCKI 6 Te)
RAB/SSIAN4 7 Ts)
RBO/INT 33 Tle)
RE1 34 O
RB2 35 Te)
RBIPGM 36 Tle)
RB4 37 Te)
RBE5 38 Te)
RBG/PGC 30 Te)
RET/PGD 40 Tle)

. oiP | vorre
Pin Mame pin# | Type
RCO/T10SOTICKI| 15 1o
RCA/T10SIICCP2 16 1o
RC2/CCP1 17 1o
RC3/SCKISCL 18 Iro
RC4/SDI/SDA 23 Iro
RCS/SD0 24 Iro
RCB/TXICK 25 Iro
RCT/RX/DT 26 o
RDO/PSPO 19 o
RD1/PSP1 20 Iro
RD2/PSP2 21 Iro
RD3/PSP3 22 o
RD4/PSP4 27 1o
RDS/PSPS 28 1o
RDG/PSPB 29 1o
RD7/PSP7 a0 1o
REO/RD/ANS a Tle)
RE1/WR/ANG g 1o
RE2/CS/ANT 10 o
Ves 12,31 P
Voo 11,32 P
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F877 Architecture

13-hit PC
Addressable up to 8K

Program
Memory

J/P—mgmn
Address
#

13 bits

Instruction

|4 buts

CPU

_ Data Memory
Register
Address special
== Purpose
8 bits Register
W
Data (reneral
——fl—=—— Purpose
§ bits Registers

11



BLOCK Diagram 8

13 B8 PORTA
Data Bus
am o Z =

FLASH <=*— Program Counter [} ‘lL =
Frogram RATANT
Mamory AN . RAZAM2N REF-

B Level Stack Fila e RA3/AarNEN REFS

{13t} Ragisters - FLid,/TOHCKI

Program 14

Blus RUAM Addr (1) PORTE

/ REOAMT

| Instruction reg | = HL"

far REZ
14 || Direct Addr 7 ; : RE /PG

g RE4

RES
REB&/PGC
: = RE7/PGD

_.E

PR L

RCIT1IOSNT 1CKI
RC1MT1OSIFCCP2
RC2/CCP1
RC3MSCKISCL
RC4ASDISDA
ROCSSD0

RO&MxXCK

ROTRXDT
PORTD R X
Firming Watchdog —
K= ceneration [+ Timer W
OSC1MCLKIMN Esroswn- ol

OSSO0 LKOUT e p— —T e o] ROTPSPTRODWPSPO
n-Clrculit
Crebugger

Loner-Voltage

Programiming Parallal Slave Port Bk PORTE

! [<] REwANSRD
— o] RE1/ANETTR
MOLR  WVoo, Vs ] REZ/ANTTS

FPowsar-up
W Timar
Instruction Oiscillator

Decode & [ae— | Start-up Timar
Contro

Powsar-an
Hosol

Timean( T Tirmerz 10-bit ASD

T i i
) s s ¥

Crata EEFROM e Synchronouws
CCP1.2 Searial Port USART
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ALU and W register

8-bit literal Register

(from instruction word) File
_,.r"
Al 8-bit register value Special
l g (from direct or indirect Hlfun'cmn
- ddress of instruction) eqisters
W Register 8 )
. (=FR's)
and
8 (eneral
Purpose
FAM
(GPR)
8
d bit, or from instruction
d="0"or | | d="1

Literal Instructions

13



PROGRAM MEMORY

13-bit PC

Addressable up to 8Kx14-bit
FLASH Memory

Reset Vector: $0000
Interrupt: $0004

PC=12:0=

Hesal Vector

Intermupt Vactor




DATA memory (“Register ~ile”)

Partitioned into 4 Banks (or Pages): 0-3
Each Bank: 128 Bytes

Upper Locations: GPR (General Purpose) Reg.--
RAM

Lower Location: SFR (Special Function) Reg.

BANK SELECTION:

Status Register
RP1: Status<6> RP1:RPO Bank

RPO: Status<5> = -

10 2
11 3

15



Register File Map

File
Addrass
Indirect addr. '] 0on ndirect addr. "] soh ndiract addr U [ 100R ndirect addr ' 1g0h
THMRD oih oOPTION RECS]| 8ih TMRD 101h OPTION_REG| 181h
PCL 02 PCL B2h PCL 102h PCL 18Zh
STATUS 03h STATUS E3h STATUS 1030 STATLIS 183h
FSR 34 h FSR Bah FSR 1040 FSR 184h
FORTA ash TRISA B5h 105h 185h
PORTEB QEh TRISE 26h PORTE 10Eh TRISE 186h
PORTC O7h TRISC B7Th 107h 187 h
PORTD i | O8h TRISE (0 BEh 108&Hh 188h
PORTE 1t [ul=Tyt TRISE goh 109 189h
PCLATH QAN PCLATH B PCLATH 10480 PCLATH 1880
INTCOM OBh INTCOMN BBh INTCOM 10BN INTCOM 18Eh
PIRA OCh PIEA1 BCh EE LT 10CHh EECCOMA 18Ch
PIRZ aCh PIEZ BDOh EEADR 100h EECOMNZ2 1&LCrh
ThMRIL QOEh PCOM BEh EE DT H 10Eh Resarved® 18ER
THRRAH OFh BEFh EEADRH 10Fh Rasarcadis 18Fh
T1CON 10h S0 1100 120y
TMRZ 11h SSPCON2 91 he 111h 121 h
T2 12h PR2 SZh 112h 192h
SSPBUF 13h SSPADD @3h 113h 183h
SSPCOM 14h SSPSTAT S4h 114k 124h
SCPRAL 15h G5 h 115h 185h
CCPR1H 16h SEh 116h 196h
CCP1COM 17h o7h Ganaral 117h Genaral 197h
RCSTA 18h THSETA s8h B e 1180 Rt 198h
THREG 19h SPERG Soh 16 Byles 119h 16 Bytes 199h
RCREG 14N S 114N BTN
SCPR2L 1Eh SBh 11Bh 19Bh
CCPR2ZH 1Ch SCh 11Ch 18Ch
S CP2C0OM 1Dh SCrh 11Dh 1S0Cxh
ADRESH 1Eh AORESL SE R 11Eh 1SER
ACHCOMD 1Fh ADHCOMNA SFh 11Fh 19Fh
20h A0k 120m 1A0R
Senera Sanaral Sanaral SGanaral
Purpose Purpose Purpose Purposea
Ragistar Register Register Reagistar
96 Bytas a0 Byles e B0 Bytas ST B0 Bytas 1EFR
accassas Foh accesses 170h ACCARSSas 1FOh
7Oh-FFh FOh-7Fh fOh - 7FRh
TFh FFh 17Fh 1FFk
Bank O Bank 1 Bank 2 Bamnk 3

I Unimplemented data mamory locations, read as 07
* Mot a physical register.
NMote 1: These registers are not implamantaed on 28-pin devicas.
2: These registers are reservad, maintain thaese registers cdear.
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Special Function Registers

Addres Name

Bit T Bit & Bit & Biit 4

Bit 3 Bit 2 Bit 1 Bit 0

Valuse on:
POR,
BOR

Value on
all other
resats

(2]

A 1M IDF Addreasing this localion usas conlents of FSR o addrness data maemory (nod & physical register)

01h TR0 Timeed ] imoduile’s regisher KEXK XHHX

:_,:---':'1-' P Frogram Countaers (PC) Least Significant Byie

aEn STATUS RF | RF1 | P | T ain] r | ] | C I 1 g
J4ntH FSR Indirect data mamory address poinber EEEH HHHE

O=h TR, — I — | PORTA Data Labch wihen writbam: PORTA pins wihen nead 03

OEh FPORTE PORTE Data Labch whan written: PORTHE pins whesn re

07 h PORTC PORTC Data Lalch wl aritlen: PORTC pinE when ra:

aEn = FPORTO PORTO Data Latch when wrillen: PORTOD pins when read

OEih s PORTI — — — — — REZ I RE1 I REQ

e *CLATH

Wirite Bulfer for

the uppear 5 bils of the Program Cournber

OEH IMTCON

SIE PEIL THiE HTE

RBIE TOIF HTI FLESIF

T FIR1

pap &0IF R TEIF

CCF1E TMIRZI TMIRIF

alu]) PIR2Z

— {5 — EEII

CCPEE

BCLI — —

OEN THIRAL

Holding regishar for the Laast Signitcant By

ol the 16-hit TR repistern

0Fh THiR 1 H

Hobding regisher Tor the Most S5 1 Enybe Of Hhe

15-bil TRAR 1 resgiaber

10 T1C0M

— | —  |rmicees

| mickess | T

10SCEM | T1svYHC | TMRICS | TMR1OM

11h THIRZ

Timer2 modulé's regisher

120 TRCOM —  Trouvress | rouresz | toutest | Touteso [ tvrzon | eokes [reckeso

13h S2PBEUF Senchronous Safial Port Recaive Buffen Tramsmil Register x

140 SEPCO wiool | sspov | ssPEn | ckp | sEPmz | sseaz | ssemt | ossPewmo

15h CCFPR1L CaplurefComparns' Py Regisberd (LSE] x® N
1Eh CCPR1H i ref Cofmpsa red P Regishar] (MEE) MM KN

17h CCP1CON

F1X CCP1Y

CCP1mMZ | CCP1MA

CCR1MO

1Eh RCSTA

SPEN g 3. CREM

FERF DERR

Rxa0

Fegister High Byle

1Eh TKXRES LISART Transmil Data Feagisted

150 RCREG USART Recaive Data Regisbar

1Eh CCFREL CaplurefCompans' PYWkli Regisber? (LSE] EEXEX NN
TCH CCPRIH o ref Cormpsa red P Regighar? [MEE] HHEK KN
10 CCPSs0M — — ) I COP2Y CCP 2R3 CCPF2ZM2 I L2 I CCP2M0

1ERh ADRESH AMD Resul x

1Fh ACHTOMO

AHCET ADCS0 CHEZ CHE1

=0y

DOME

— AN

CHSO

Legend: x = unknown, u = unchanged, o = value depends on condition, - = unimplemented read as ‘0", r = resarsaed

Shadad locations are unimplemeanted, read as '07.

The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8> whose
contents are transfarred to the upper byte of the program counter.

Othar (non power-up) resats include external resat through TCLH and Watchdog Timer Rezat.

Bite PSPIE and PEPIF are ressrved on the ZEB-pin devices; always maintain thess bite claar.

Thesa registers can be addressead from amy bank

FORTD, PORTE. TRISD, and TRISE are not physically implemanted on the 2EB-pin devices, read as 0"

FIR2=&> and PIEZ<=6> are reservad on these devicas; always maintain thesa bits clear

MNote 1:

17
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Special Function Registers

Value on
Value on:

LD DT Mame Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, LD
B8 resets
BOR po

v Eank 1

0] el HOF Addressing this lncaiion uses conlents of FER o address data memary (nol a pliysical regishar OO0 OO0 DOO0 Ooo0
DOFTICHN_R
EG

L | HTEDS I TOC=S | TOSIE | PSA I =2 I P =1 | P =)

Coumlers |

| res

i [ Byle poo0 oood | ppoo oooo
]yl

Ayl

A el Sgr
RPD | T | i=n) I z I O | [ pool lwxx | ocoog guon

fesr MIOCH MO TRTRTS R Ty TS T 1

Wy acddrags |

A5h TRISA — | — | FORTA D

3 Direction Regisher

HiGh TRISHE FPORTE Data Direclicn Reqiabaer

&7h TRIST FPORTC Data Direclion Repisier

B TRISD PRTD Data Dirachaon FRepister

i1 e TRISE BiF DEF Ziminy PEPMODE — I PORTE Dala Direclion Bils OO 111 | OO0

By 140 — G — Wit Buller Tor the upper 5 bits of e Program Coumhes 0O o000 0O o000
BE GIE PEIE TOIE HTE FHEIE T I TH REIF OO0 ODOx | DOOO OO0

pspIE ADIE RCIE TXIE sSSP CCPIE TMRZIE TMRAIE | cooo oooo | oono oooo
— = = EEII oL — — CoPEI oD D-e0 | -r-0 0--0
— — — — — — o RO g n

il rrvesnec] — —

L rimpde rreesndec — —

=M | acksTAT | ackoT | Aackem | roEn | rEn | meen | =EN pooo

Timers Pariod Fes

Part (190 mioe) dresa Regishar I O O
= = | o= | P | s I rwm | wa | s T
— L rimpde rreesndec — —

— I imapedes rrpesniec] — —

— I rimepedess rrpesnied] — —
THSTA CERC | o | TxEN | swwno | — | BRrcH | TRMT | TxOO popoo -olo ] oppo -o0lo
SFBRG Baud Rale Seneralor Regisies o000 o000 | D000 0000
— W rimpde resndec — —

— il rrvesniec] — —

— il rrvesnec] — —

— W rimpde resndec — —
ANDRESL A0 Ragull Regisbar Low Byle MMM MO LIULLE LN
ADCON = | = | = | rores | rorez | roret | roreo o noor
x = unknown, w = unchangad, g = value depends on condition, - = unimplemanted read as 0, r= ressred
Shaded locations are unimplamented, read as
The uppar byta of the program counter is not directly accessible. PCLATH e a holding registar for the PC=12:8> whose
contents are transfarred to the upper byte of the program counter

Cther (non powear-up) ressts incude axtemal reset throwgh MCLRE and Watchdog Timer Ressat

Bits PSFIE and PERPIF are reservad on the 28-pin dewvicas; ahvays maintain thess bits clear.

Thess registers can be addressed from any bank

PORTDO, PORTE, TRISD, and TRISE are not physically implkementad on the 28-pin davices, read as ‘07,

PIR2<6> and PIE2=&> are resarved on thase devices; always maintain thess bits clear

oLe S

SR |




Special Function Registers

 —— Name Bit T Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, e
= resais
BOR s

> Bank 2
1 DAt 1P IEF Addregsing his localion usaes conbents of FSR 0 addnesa daka memoery (r 3 phyaical negishker) OOoD OO0
101h TRIFRD Timeard module’s regishbar
"l:l_.ihlq: Ll Program Counber's (PO Least Significant Byt
103N STATUS RP I R L I LE™ P = I D I L 0001 1xxx | 000g guuu
‘|:|-1|||‘1: F=ER Indirect data memory aodress pormnber X NN
103hn — LInimgiesmeenbed — —
1060 FORTE PORTE Data Latch wdhen wrilten: PORTE pins when neasd AEXH  HIHN
107N — LInimgiesenbed — —
108N — LImimgiesenbed — —
10N — LIndmnglesmerbed — —
1 DA 4D PCLaTH — — —_— Wi'rile Buffer for the uppear S bils of the P =0
A10E R 1M TR0 L=1]! P EIE THIE NTE REBIE TOIF I
10Ch E EL&TA EEFRDOM ¢ i b
100Ch EE&ADR EEFROM a eEE repgisher
10ER EED&AT H — — EEFPFROM data reqishar high bybs

R 10Fh EE&ADREH — = = | EEFPROM address reqister hiigh bvhe

o Bank 3
1 BTt Addregsing his ocalion usaes conbents of FSR 0 addnesa daka memory (r
161h o Igizizin) I IMTEDQS | oS I TOSE | PEa | ==t I PE1
1Rt Program Counker's (PC) Least Sig Ty e
163N T STATUS RP I RF1 | L I T | P | = I D I = 0001 1xxx | 000g guuu
1 Eqniak FER Indirect data mamory address poinbar I
1E3N — LImimgiesmeenbed — —
1EEh PORTE I Drireclion Fesgisle 1111 1111 J1111
1ETH — LInimgiesenbed — —
1E8h — LInimgiesenbed — —
1B — LInimgiesenbed — —
1EARITA | PCLATH — — — Wrile [ far the uppsar 5 bils of the Program Coumnbar
1ERRT IMTOM S FEIE TCHIE HTE REBIE TOIF HITF 2
1ECh EERSD — = = W RERFR W REN R | =] X D | x
1E Cihs EEFROM control register? (nol a plwsical regisban)
1EEh — Resamead maintain cear 0000 O0CCF § o000 O0CD
1EFh — Resamead maintain cear 0000 O0CCF § o000 O0CD

Leagend: = = unknowmn, u = unchanged. g = valuse depends on condition, - = unimplementad read as '0°,. r = resarvaed
Shadaed locations are unimplemanted, read as 07,
Mote 1: The upper byte of the program counter i= not directly accessibla. PCLATH is a holding register for the PC<12:8> whose
contenis are transferred to the upper byte of the program cownter.
Other (non power-up) resets include external reset through TACLR and Watchdog Timer Reset.
Bite PSPIE and PSPIF are rasarved on the Z28-pin devices; akvays maintain thessa bits clear.
Thesa registers can be addressad from any bank
PORTD. PORTE. TRISO, and TRISE are not physically implameanted on the ZE8-pin devices, read as 07
FIRZ=&> and PIEZ=6> are reservad on these devicas: always maintain thase bits clear. 19
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Input/Output Ports

Crata

Uata Latch

Analog
It
MModa

Voo

EM

WO pin

Data Data Latch
Bus
+‘— D O
Ilrlll.l-::
Port —
— oK 30
TRIS Latch

WH
TRIS

RIS

RD Port

Analog
Input
Moda
I'TL
I ruput
Buffar
[
EM

20



Interrupts

PIR/IPIE Registers INTCON Register

A'JL'II-D
ADCIE

ADIF :l J

ADIE

CCP1IF :1 j
CCPIE
C I'_,PZIF-
o w PZII:
CMIF
CMIE Wake-up (i in SLEEP mode)
':I:II-
EE I:
Interrupt to CPU
Clear GIE bit
LG L!III-
LCD I: i

OVFIF :]:)_| PEIE
OVFIE (EEIE %

PEIF (ADIE &y
PEIE Dﬁ
GIE
PSPIF :] -‘3
PSPIE
RCIF
RCIE
S55PIF D_
SEPIE Mote 1: This shows all current Interrupt bits (at fime of manual printing) tor
TME1IE all FICmicro Mid-Range MCUs. Which bits pertain to a specific
TR ||::] : device is dependent upon the device type and peripherals imple
[MEIE mented. See specitic device data sheet
TMRZIE D— Z2: Some of the original Mid-Range devices had only one peripheral
) module. These devicas do not have the PEIE bit, and have the mod
:;‘IE ! ule enable bit in the INTCOM register.
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16F877 Hex Code Download

22



Boot Loader Option

Bootstrap loader

Also known as bootstrapping or boot loader, a bootstrap loader is a program that resides
in the computers EPROM, ROM, or other non-volatile memory that automatically executed
by the processor when the computer is turned on. The bootstrap loader reads the hard disk
drives boot sector to continue the process of loading the computers Operating System.

boot-strap

boot loader
] noun (plural boot-straps)

A small program that loads the operating svstem into the computer’s
memory when the system is booted and also starts the operating system.

Definition:

loop attached to boot: a leather or
fabric loop on the back or side of a boot to

help pull i
bootstrap 1elp pull it on

* noun 1 a loop at the back of a boot, used to pull iton. 2
Compuing the action of loading a program into a computer by adjective
means of a few initial instructions which enable the -
introduction of the rest of the program from an input device. Definition:

self-reliant and self-sustaining: relying
solely on somebody’s own efforts and
resources



PIC16F877 Bootloader

L) e

;gd JP}ﬁd&‘l/._}?y .
f;-mhn-{, Pt dresg

Tt "
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Minimum Hardware for Boot Loaded Platform

G +5Y

ROWESEO
ROA/PSE

RONESP3
ROZPSP2

REZET
0 m
RELRWeeTHY Y M RE7PGO
Ratiant Y [ REG/PED
RA1ANT T 3 [ RES
RAZANIVREF- — 4 t ) REd : Cl+ 3 _I
RbSANSVEREF+ i - P RE/PGM 1uF " ——=— [T m_"-f_E_
radTock e B L  RE2 W
S + THGHD |
RASANNES 7 B — M RE1 _|_.|.—z
rREcFDaNs T g B O ) REAINT = o
P 1 25 ] I
RE 1/TWRIANE o = 1uF 14
RE2TSIANT [y vas C2+ %
20pF = WO [ ROTESET L—B:+ o TR
Wes ROGPSPE i
» = U C2- B oEEICIT
P OSC1CLEKIN — ROSPSPS Pt H=!
CSCA0LKOUT R ROAPSP4 1t
20 — — - ATIELIN
20pF R0  RCTRXOT
[ S RG1! 5 RosTxce |
REZCCP ) RES/SDO L] 10 TR=2IM
RCAMSCHISCL ) RCA/SDIS0A = FIRE2OUT
]
n

DBE9

o1

o 3
o 4

To PC




Commercially Available PIC16F877 Board

PIC-40B PIC-40B-USB

26



PIC-40B-USB Schematic

+5Y 5
+5Y_ush FET1 M
IRLMLE402
Bl Jou i
(2 | IcsP iltl
100n F1 BUT
i =
3 CH 470 A T L 1
470/ BYDC o 2 F
onF_ C12 1000 OuF 100n IWDDH Hoo
n
£ I 5 l
13 LED_J 1 DD
- MCLRHTHY
USE _L_"%Eﬁ"_s 3308885 o | | B PGORE?
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PIC-40B-USB Schematic (PIC area only)
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Other PIC Board (Not fully evaluated yet)

DLP-245PB-G-USB
Not evaluated
Problem in Bootloader downloading

Problem in USB driver with Windows
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