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Proto-138

Proto-18 — PICmicro Prototype Board

The Proto-18 is a general-purpose prototyping platform to evaluate Microchip PIC based microcontroller
products. Supported devices include most of the Microchip 18-pin devices including the PIC 16F88, 16F84,
16F627, 16F628, 16F648, 16F819 and others. Included onboard is a full peripheral set including a header for in-
circuit programming of flash devices, true RS-232C serial input/output with mounting for an onboard DB-09
connector, regulated power supply circuitry, reset circuitry and over 825 plated-through holes on the prototype

surface.

The Proto-18 is a high quality prototype board, complete with solder masks on both sides of the board, plated

holes along with a high-contrast silk-screen labeling component positions. Board size is a compact 3 5/8” x

(9.2cm x 12.7cm) ready to fit into standard size project cases such as the Radio Shack ABS plastic project case

(270-1806 or 270-1807).

O [poood
Pl P2 P3 P# J3 J2
N O 33 °
O o:|o oo
O oou:o R%
C4
o o
g% | - ooannLoXTLl cs RR]OO 57
O O|RA3 O | o |O =
¢ o|RA4 O |O ar=o
o olHCLO| Y O b 1l b
oolvss 0|8 |0 8 o5 o
o oO|= [co|rBBO|L|O RB7 olae
51 o |eolrB1oO|, |0 C9 resloo 2|2
o o[~ [oo|rB20(Z|0 yage 1n RBS[OO gu;gUZ
Reset = [2QRB3O[ O rapade ol T la
R20[Jo [colcz o Proto-18
Rlo[Jo wuu . pro jectx.com ©, ,.0 03
NEEEEEE SEEHEEEREE HEEEREEEEERR
ololelololo olo olofo olo[ololele|olo|o
ololelololo olo ololo olofolo]olo]olelof,,
000000 0000000000000000000000|%
000000 0000000000000000000000|v
NEEEEEE NEEREERREE RREREEERREREH
olo[c|ololofo olololo|clelolo|olo]e]o|elolo|o|ofo]olelo]o
ololololololo olololo|clelololololo|olelololo]olo]olelo]o
NEEEEEE EECNEEEREE REEEREEREERR
[e]lediediedle]le]le] Redfedielielefellodlodfodbel el oo llodledbodiedie] o] e]le]le]
ololololololo olololololololololololelololololololololelef
000000 0000000000000 00000CO|
000000 0000000000000000000000|v
NEEEEEE R REEREEE S REREEERRERER
ololofolololo o|ololo|olefolo|olelelolelolo|o|ofololefo]o
ololofolololo olololo|olelololo|olo|olelololo]olo]olololo
NEEEEEE EEREERREE REEEREEREERR
olo[c|olo|ofo o|ololo|clelolo|ole]e]clelolo|o|ofe]olelo]o
ololefolololo ololololololololololololololololololololole]
000000 0000000000000 000000CO|
0CC000 0000000000000 000000000|v
NEEEEE o0 SEE SREREEREER
olo[ofololofe olo[olo|olefolo|olole]o|elolo|o|ofo]olelo]o
ololololololo olololo|olololololololololololololololololo
NE] RS232
EERE --ED oooon G)oooooooo
EOOOO" HO Q000 Ledledieliedle]le] (o] e ] E
olololololoole ololololololole

Parts List

Resistors 1/4 watt, 5% Carbon Film:

[ T (3 10K Q (brown-black-orange-gold)....R1, R4, R5
[ T (Q) 100 @ (brown-black-brown-gold)................... R2
[ T (1) 330« (orange-orange-brown-gold)............... R3
Capacitor:

[ T (1) 100UF 35V...ccciiiiiiiiiieiieeiee e C1
[ 1 (@) 10uF 25v ....

[ 7 (D) AUF e
[T (4) LUF35V i,

[T (2 15PF..iiiiie e

1N4002
Red LED Power Indicator
1N914 or 1N4148

(1) LM7805 -5 volt regulator TO-220 Case....... Ul
(1) MAX232CPE.......ccooiiiiiiiieiiie e u2
(1) 18-Pin PIC Processor Location..................... u3
Crystal:
[ 1T (1) 4Mhz-20Mhz Crystal HC49 Case ............. XTL1
optional
[ T (1) 4Mhz-20Mhz Ceramic Resonator ............. XTL1
Sockets, Headers, Connectors and Switches:
[ T () 16-pin DIP Socket........cccceeevvunneee. Position U2
[ T (@) 18-pin DIP Socket........cccceeeevrnneen. Position U3
[ 1T (1) 2.2mm or 2.5mm Coaxial Jack PCB.............. J1
[ T (@) 5-pin ICP Programming Header.................... J2
[ T (3 1x2-pin male header.............cccuuveeee... J3,J4,J5
[ 1 (1) DB9 Female PCB right angle connector ....... J8
[ 1 (4) 1x3-pin male header .................. P1, P2, P3, P4
[ 1 (1) PCB mount pushbutton switch.............. RESET
[ 1T (6) 2-pin push-on jumper.....J4,J5, P1, P2, P3, P4
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On-board Power Supply

The power supply circuit on the Proto-18 board is
designed to accept an 8-15v DC power source. Power
should be applied to the connector at J1, with the centre
pin of the power jack being positive (+). Total current
available from the regulator will be about 1/2 amp, but
can be driven to approximately 1 amp with the addition of
a heat sink on the LM7805 regulator.

LED Power Indicator

An LED option has been included on the Proto-18 at
position D2 along with a current limiting resistor at R3.
Although a handy option to show when the Proto-18 is
powered on, the LED arrangement draws approximately
20mA of current. In applications where lower power
consumption is desired, the LED (D2) or current limiting
resistor (R3) can be removed without affecting the
operation of the rest of the board.

System Reset
Included on the board at position RESET is an optional

reset switch. When depressed, the processor will restart.

ISP (In-Circuit Programming Port)

A special port is included on the Proto-18 board at J2.
This port allows for the programming of the processor
while it remains on the prototype board.

Programming port J2 has been designed to plug directly
into the WARP-13a ISP port. The pin connections are a
one-for-one match, meaning pin-1 of the Proto-18
connects directly to pin-1 of the WARP-13a ISP port.

During the in-circuit programming process, certain pins of
the processor are toggled by the programmer. Pins 12
(RB6), 13 (RB7) and 4 (MCLR) are all connected to the
programmer. If your custom circuit constructed on the
Proto-18 board uses any of these pins, they may
interfere with the programming process. For this reason,
three-position jumper blocks have been included at P4 for
RB6 and P2 for RB7. When programming the processor,
a jumper needs to be at positions 1-2 on both P2 and P4.

As an added step during programming, the “Low-Voltage
ICSP Programming Enable” needs to be at specific logic
levels. Processor pin 9/RB3 or pin 10/RB4 must be pulled
low during programming. The model of processor
installed will determine whether the RB3 or RB4 port
needs to be driven low. Consult the “In-Circuit
Programming Jumper Chart” to determine the correct
jumper settings for the various processor options.

Jumper J3 allows for VDD (+5v) from the ICP port to be
connected to the Proto-18 board. Normal configuration is
to leave the jumper removed from J3.

In-Circuit Programming
Jumper Options

Programming Mode

16F627
Jumper Normal 16F628  16F88
Option Operation  16F648 16F819  16F84
RB3 P1 2-3 2-3 1-2 2-3
RB7 P2 2-3 1-2 1-2 1-2
RB4 P3 2-3 1-2 2-3 2-3
RB6 P4 2-3 1-2 1-2 1-2

Clock Source

The Proto-18 has the ability to support various clock
options. The system has been tested with crystals
ranging from 4 MHz to 20 MHz at position XTL1.
XLT1 can be substituted with a ceramic resonator. If
using a ceramic resonator, remove capacitors C8
and C9.

RS-232C Serial Interface

A full RS-232C serial interface in built on to the
Proto-18 board with a MAX232CPE at U2.
Connected to the RX (Serial In) and TX (Serial Out)
processor pins (RB1 and RB2), these can be
isolated from the MAX232CPE by removing the
shorting-block at J4 and J5.

Prototype Area
The prototype area of the Proto-18 has been

optimized to provide maximum overall space and
power options. Over 825 holes have been provided
with three sets of +5v and GND power tracks. In
addition, each processor pin has been extended out
to two separate pins for each signal to allow for easy
access during interfacing.

Board Mounting

During the design phase of the Proto-18, much
consideration was given to mounting the PCB in a
case. The board has been designed to fit securely in
the Radio Shack ABS plastic project case (270-1806
or 270-1807).

Quick Start — Configuring Your Proto-18

Once you have completed construction of your
Proto-18, you will be anxious to put it into operation.
For regular use, ports P1, P2, P3 and P4 should
each have a shorting-jumper block placed across
the 2-3 terminals and the serial port enable should
have jumpers placed across ports J4 and J5.
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