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D-1 % Microchip Web ™ §* MCHPFSUSB #2;‘ % i
URL : www.microchip. com/usb i£ | Full Speed USB
#5315 B Microchip USB A2 &k, #FaeTE&A &7 L
TR T TR R iy, RV UERT A T 48 Device
Class # USB Firmware % iii %3 » % :E#H Microchip Custom
Driver i&® 7 B o BRi¥EH <% 3.5MB- 0 % ¢ 2 7 DMI63025
R P eipl &g HID ~ CDC ~ MSD ~ 12 2 £ 4] #5 %] (Custom Class) %
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MCHPFSUSB_setup. exe > & &% £ ¥ & C Ba#-¥ |- B AT &
C:\MCHPFSUSB » P &F & f- % = ¥ £ 2!

Full Speed USB FREE Software Support .
To design applications using Microchip Full Speed USB devices you don t
USB application can be as simple as using an RS232 port if you rely on a fe
Download Free USB Firmware now to get started with your Full-Speed
* Human Interface Device (HID) class firmware

» Communication Device Class (CDC) firmware

» Mass Storage Class Firmware

» Microchip Bootloader

» Microchip Custom Driver

Application Notes

AN950 Power Management for PIC18 USB Microcontrollers with nanoWatt
AN956 Migrating Applications to USB from RS-232 with Minimal Impact on
AN1003 USB Mass Storage Device Using the PIC® MCU

TB095 Modifying the PICDEM™ USB Board for PIC18 Full-Speed USB Mic

Development Tools

PICDEM FS-USB DM163025

PIC18F87J50 FS USB Demonstration Plug-In Module (#MA180021) (co
The PIC18F87J50 FS USB Plug-In Module (PIM) is a full speed USB demonstration and developme
FLASH reprogrammable PIC18F87J50 microcontroller. The PIM can be operated either stand alone
the HPC Explorer demo board for developing USB 2.0 compliant applications.
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I user
I Demo
L Demonz
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- INF e+ pgp o 37 % ESRF A28 97 0% LT WA - mchpede. inf
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Microchip #1 USB =& 423:% mchpusb. sys % #% i fe & Microchip # &1 PC
demo #25¢ ( pdfsusb.exe) ¥ r2fi- i fEw FAL B R4 5
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FEAS A RN nSpd 4258 T 2 W 20 debug £ release @ B P &P o
- i gk iR * release P 47 hSRE AR o
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b. @& * IDE # it % ¢ Configure —> Select Device E## PICI8F4550 3 & i& *
% B eh NCU
c. @#% IDE # i 4 File > Import %' » picdemfsusb.hex - =% f&
C:\MCHPFSUSB\ fw\_factory_hex\
d. #* IDE # it % ¢ Configure —> Configuration Bit %%+ PIC18F4550 p &
PLL i »HE g 6 e B o i B PICIBFA550 v 96Mhz PLL # 4% %
AMhz gy »~ o #tre APPO13 1 e 24 Mhz 2 (EHE & 2 @AM 6 14 s 4Mhz
h’vﬁ}if%‘%?] >~3% 96 Mhz PLL -
e. @& * [DE # it % e Programmer -> Select Programmer —> MPLAB ICD 2 £ #
i@ * MPLAB ICD 2 & ’&#fzstch1 £ o
f. 4% APP013 £ MPLAB ICD 2 i ts #-f2:% %41 PICI8F4550
g. ¥ APP013 £ MPLAB ICD 2 ~» ® & APP013 ¥ 14 free run = & * i % }
MPLAB ICD 2 % * ¢ Release from Reset F4=%k @ APP013 v w2 a3 RESET

i i e )RR

ARAE A TR AR

Xk iF Bk 4u£§3“‘,€§ 6 fi& » 96Mhz PLL

M Configuration Bits

[ Configuration Bits 2=t in code,

Address Value Category

300000 25 Full-3peed USE Clock Source Selection
CPT ZSystem Clock Postscaler
S96MHz PLL Prescaler

00001 OE Ozcillator

Fail-Safe Clock Monitor Enable
Internal External 3witeh Owver Mode
U3E Woltage Regulator

Power Up Timer

Brown Out Detect

Brown Out Voltage

Watchdoy Timer

Watchdoy Postscaler

CCP2 Mux

PortB L4/D Enshle

Low Power Timerl Osc enable

Master Clear Enable

dtack Cwverflow Reset

Low Woltage Program

Dedicated In-Circuit Port {ICD/ICSF}
Extended CPU Enable

Code Protect 00S00-01FFF

F000035 1E
F00005 g1

F0000a g1

F00008
<

aF

SJetting -
Clock src from 96MHz PLL/Z
[03C1/03C2 Sre: f1] [96MHz PLL Sro:
Divide by 6 (Z4MHz input)

H3: HS4PLL, USE-H3

Dizabled

Dizabled

Enahled

Dizabled

Enahled in hardware, 3EBCOREN disahled

2.0V

Lisabled-Controlled by SWDTEN bit

1:32768

RC1

PORTE<4:0> configured as digital I/0 on
Dizabled

MCLE Ensbled,RE3 Disabled

Enahled

Dizabled

Dizabled

Dizabled

Disa?%eq a3

/2]
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% APP013 i * picdemfsusb.exe #23%p% » H % ¥ chsgw] ~ PID 2 VID %
4 % & pdfsush.exe ¥ #eiv~ 2 g o ppFgE APPO13 & % 1 1% > B3}
7 pdfsusb. exe ¥ 14T gk T

a. ¥4 pdfsusb & 4 tehicsd E

Bootload Mode  Demo Mode ‘

% “Demo Mode” - #&1%& % Select FICDEM 5 USE [ETRRTAY RO (Demn) B8 Connect
Temperature Display Toggle LEDs
Select PICDEM FS USB #+7* neds g =
© Potentiometer Digplay
#‘L’éﬁ 4 }%g ﬂ’lIR_ USB demo Temperature: Resistance: Ohrn

Board - >
PICDEM FS USB(Demo)

Clear Screen |

b. #7 “Connect” #rd=riif
i@ # USB Demo device

Ready Capyright (C) Micraochip Technalogy Inc., 2004 -

M PICDEM(TM) FS USB Demo Tool - Version 1.00 (][9]
2 o 2 Bootload Mode Dema Mode I -
c. APP013 #r##t<0 USB Demo .

Select PICDEMFS USB |PICDEM FS USB 0 (Dema) - | Disconnect
v
DeVlCC ll_L Bé’: g _l;;i' pdfsusb Temperature Display Toggle LEDs
DataMode =|EDD3  =IEDD4
ﬁi;k féﬁ\%r&. /f'_i ) VR X% TC77 © Rz T Potentiometer Display
Temperature: |+029 58] Resistance: | 1994 Ohm
£ & Sensor g i § ARE ® 055 Loggiig

[nnze ]

3 pdfsusb B o i * Jﬁu’ w
re@* LED D3 ~LED D4 = i
ﬁﬁk*&.ﬁ APP013 —1_ H LED Clear Screen ‘




D-6 # * pdfsusb. exe #& i1 i¥** Bootloader mode i APP013
_factory_hex. hex #73 #%3" “,f 7 Demo mode #23%¢t+ # % 7 Bootloader
mode ¥ i > & & » Bootloader mode F — TPAER 4o :
#£7T S3 & APP013 i »~ RESET
#7T S2>S2 & Power-On p#* % 2|¥78_F i& » Bootloader #hik¥z
FHEF S2 Ris# S3 2B ®E APPOIS v i ¥ 1 iF
% APPO13 & % 1 i¥fs 3 S2

W EEE C Irr¥ % P APPO13 i » Bootloader mode
¥] % APP013 34 7 Bootloader mode =423 pFig * chf_ ¥ — % PID&VID
& A PCER ARSI - BRATEE 1 FFael 2 3o Demo mode P¥-—
the F1 5 8 &_Custom class h ¥ > #7020 48i¢ * mchpusb. sys & Zads 423 o

2T @5 A 4% i APPO13 ** Bootloader mode & i

a. i¥# pdfsusb & # e M PICDEM(TM) FS USB Demo Tool - Version 1.00
v P 99 e s Bootload Mode ngmn Made ~
v ok 2%
= Bootloader Mode RSN Select PICDEM FS USE Board
# Select PICDEM FS USB ¢+
- \ MicRocHIP
PEHE B¢ R USB demo ‘ %\
Board - > ‘ ‘
PICDEM F5 USB Bootioad Mode Ent
PICDEM FS USB(Boot) ‘ ‘ colee s
Hold down push button S2 then reset the
, . - board by pressing push button 51
b. #* Load HEX File # st 4=
j{i’{?ﬁ—ﬁ i\ IS ﬁjﬁii\: (. heX) Clear Screen |
. , ) Bootioad Mode | Demo Modd  yss s . EETrm = e@merE
C. E{ WlndOWS m;%’.%f 4 égﬁ Select PICDEM FS USE Boa) @MCH?US’E’Jgﬁiﬁ%m* —
. PICDEM FS U DB
MCHPFSUSB\fw\Hid\Mouse\_output i
= Load HEX File I MCHPFSUSB
B 477 “rmchpusb. hex B
- ; ) £ Monse
, . . =
d. #* Program Device # i 4= T ey
1 — = MemoryStick (£
hpusb. hex 4% » = APPO13 o e d =
- A,
mchpusb. hex ? = BT D 33 EC,DEMjo;D,Naw d LA
9408128 T2 Bt
Clear Screen Iz Hi-Tech PICC Workshop
2 Prosfread L
© SalesLogic
(= SEMINAR May, 2005
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40-Pin PDIP
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TC-T77 & B Sensor & %ri* H

MICROCHIP

TC77

Thermal Sensor with SPT" Interface

Features

Digital Temperature Sensing in 5-Pin SOT-23A
and 8-Pin S0OIC Packages

Qutputs Temperature as a 13-Bit Digital Word
2Pl and MICROWIRE™ Compatible Interface
Solid State Temperature Sensing

+1°C (max.) accuracy from +25°C to +65°C
+2°C (max.) accuracy from -40°C to +85°C

+3°C (max.) accuracy from -55°C fo #125°C
2.7V 1o 5.5V Operating Range

Low Power

- 250 pA (typ.) Continuous Conversion Mode
- 0.1 pA (typ.) Shutdown Mode

Typical Applications

Block Diagram

Thermal Protection for Hard Disk Drives and
Other PC Feripherals

PC Card Devices for Notebook Computers
Low Cost Thermostat Controls

Industrial Control
Office Equipment
Cellular Phones
Thermistor Replacement

Description

The TCTT is a senally accessible digital temperature
sensor particularly suited for low cost and small form-
factor applications. Temperature data is converted from
the internal thermal sensing element and made avail-
able at anytime as a 13-bit two's compliment digital
word. Communication with the TC77 is accomplished
via a 8Fl and MICROWIRE compatible interface. It has
a 12-bit plus sign temperature resolution of 0.0625°C
per Least Significant Bit (LSk). The TCT7 offers a tem-
perature accuracy of £1.0°C (max.) over the tempera-
ture range of +25°C {0 +65°C. When operating, the
TCT7 consumes only 250 pA (typ.). The TCT77s Con-
figuration register can be used to activate the low
power Shutdown mode, which has a current consump-
tion of only 0.1 pA (typ.). S3mall size, low cost and ease
of use make the TC77 an ideal choice forimplementing
thermal management in a variety of systems.
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“Wt4%x C . MCP2551 CAN Transceiver %ri= ]

MICROCHIP MCP2551

High-Speed CAN Transceiver

Features Package Types

Supports 1 Mlv/'s operation PDIPISOIC
Implements 1IS0-11898 standard physical layer

requirements —
« Suitable for 12V and 24V systems TXD |1 3[]Rs
- - | 1f =1
E;]t:z;l:;alr:j; controlled slope for reduced RFI vas[]2 E 7[JCANH
. De:ectiup of ground fault (permanent dominant) voo []3 E B[ JCANL
on TXD input E
* Power-on reset and voltage brown-out protection RXD[]4 5[ JvRer
* An unpowered node or brown-out event will not

disturb the CAM bus

Low current standby operation

Protection against damage due to short-circuit
conditions (positive or negative battery voltage)
FProtection against high-voltage transients
Automatic thermal shutdown protection

Up to 112 nodes can be connected

High noise immunity due fo differential bus
implementation

Temperaturs ranges:
- Industrial {I): -40°C to +85°C
- Extended (E). -40°C to +125°C

Block Diagram

[ZI VDD
|

TXD Thermal
Dominant Shutdown
Voo Detect ¢
:J; I—.
TXD |E [ = Driver |

| Control

Slope Power-Cn

Rs g'——b

Control Rese’t/-/ 0.5 Voo %
: [<] canL

RXD [ GND

IE CANH

VREF |Z Reference Receiver
Voltage




“t4 D . MCP2515 CAN Controller %ri=

MICROCHIP MCP2515

Stand-Alone CAN Controller With SPI™ Interface

Features Description
« Implemenis CAN V2.0B at 1 Mhy/s: Microchip Technology's MCP2515 is a stand-alone
- 0 -8 byte length in the data field Controller Area Network (CAN) controller that imple-
- Standard and extended data and remote ments the CAN specification, version 2.0B. Itis capable
frames " of transmitting and receiving both standard and

extended data and remote frames. The MCP2515 has
two acceptance masks and six acceptance filters that

-

Receive buffers, masks and filiers:

- Two receive buffers with prioritized message are used to filter out unwanted messages, therehy
storage reducing the host MCUs overhead. The MCP2515
- Six 28-hit filters interfaces with microcontrollers (MCUs) via an industry
- Two 29-hit masks standard Serial Peripheral Interface (SPI).
« Data byte filtering on the first two data bytes
(applies to standard data frames) Package Types
+ Three transmit buffers with priontizaten and abort .
features 18-Lead PDIP/SOIC -
» High-speed SPI™ Interface (10 MHz): THCANC]1 = 180 Voo
- 5Pl modes 0,0 and 1,1 RxCAN[]2 17 RESET
+ One-shot mode ensures message fransmission is CLKOUTISOF 3 16 Ts
attemptad only one time
. THORTS |4 151 50

Clock out pin with programmable prescaler:

MCP2515
™

- Can be used as a clock source for other TXIRTS S H st
device(s) TH2RTS )8 13 scK
+ Start-of-Frame (SOF) signal is available for oscz7 120 WT
monitoring the SOFlsignaI: osc1[]e 111 BmeE
- Can be used for ime-slot-hased protocols 8 10/ T

and/or bus diagnostics to detect early bus Ves [
degradation
Interrupt output pin with selectable enables
Buffer Full output pins configurable as:

-




t4% E. LCD Module =7 Command %# Read/Write ¢ Timing
APP013 =7 LCD Module it 45 er%riz 4o

RS : RD4
B RV : RD5
B EN: RE2
B DB4..DBT : RDO RD3 (# * 4-bit mode =] 5%)
R|R D DDD D| DD D EXECU.
FUNCTION | S |/W| B | B|B|B | B|(B| B B DESCRIPTION TIME*
76 |5]|43[2]1]0 (MAX.)
Clear Display | 0 |0 |0 | 0| 0|0 |0 |0|0] 1 |Clears enfire display and returns the cursor to home 1.64ms
position ( address 0).
ReturnHome | 0 [ O [0 |0 | 0|0 | 0| 0|1 |x |Return the cursor to the home position. Also returns the| 1.64ms
display being shifted to the original position. DD RAM
contents remain unchanged.
Entry mode Set cursor move direct and specifies display shift. These| 40pus
set I operations are performed during data rite/read. For
0|0 |0|0O|0O]|0|0O|1]|/|S [normaloperation. setS to zero. /D=1 : increment ;
D 0 :decrement ;S=1 : accompanies display shift when
data is written, for normal operation. set to zero.
Display Set ON/OFF all display(D),cursor ON/OFF(C), and 40t s
ON/OFF 0|0|0|0|0]|0]|1|D|C]|B [blink of cursor position character(B). D=1: ON display;
control 0:OFF display. C=1: ON cursor;0: OFF cursor. B=1:
ON blink cursor; 0: OFF blink cursor.
Cursor or S|R Move the cursor and shift the display without changing| 40 s
Display 0|0 jo0j0of0|1]/]|/|x]|x |DDRAM contents. S/C=1: Display shift; 0:Cursor
shift CcC|L move. R/L=1: shift to right: 0: shift to left.
Function Set the interface data length (DL). Number of display 40t s
Set 0|0 |0|0|1|D|N|F|x|x [lines (N} and character font (F). DL=1: 8 bits; 0:4 bits.
L N=1: 2 lines; 0: 1 lines. F=1: 5x10 dots; 0: 5x7 dots.
SetCGRAM | 0 [0 |0 |1 ACG Set CG RAM address. CG RAM data is sent and 40t s
address received after this setting.
SetDDRAM | 0 | 0 |1 ADD Set DD RAM address. DD RAM data is sent and 40t s
address received after this setting
Read busy Reads Busy Flag (BF) indicating internal operation is 1 pus
flag & 0|1 |B AC being performed and reads address counter contents.
address F BF=1: internally operating. 0: can accept instruction
Write Datato| 1 | O WRITE DATA Write data into DD RAM or CG RAM. 40us
CG/DDRAM
Read Datafor| 1 | 1 READ DATA Read data from DD RAM or CG RAM 40 s
CG/DDRAM
Write Operation Read Operation
RS ><1 < RS ><|
tag | ’TKH— tAE [Tafl |
R/W R/W
- e LEF ~Pwed
E B /
\ER - Ll tDEW lDHR-_ P — tDDR
DBO-DB7 DBO-DB7
LCYCE | tCYCE -
Item Symbol Limit (Min.) Limit (Max.) Unit
Enable Cycle Time tCYCE 1000 -- ns
Enable Pules Width ( High level ) PWEH 450 -- ns
Enable Rise/Fall Time tERLtEF -- 25 ns
Address Set-Up Time ( RS,R'W,E) tAS 100 -- 1ns
Address Hole Time tAH 10 -- ns
Data Set-Up Time tDSW 100 -- ns
Data Delay Time tDDR -- 190 ns
Data Hold Time tDHR 20 -- s




