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R .
Menoce =2 &5 EER(—)
Master Synchronous Serial Port (MSSP)
R TAERSSPIEG 1°C Rtz 2 —

® SPI (Serial Peripheral Interface) f&=

> n R LR EE
> B 2R (@ 40 MH2)
o Master 10.0 Mbps
o Slave 4.29 Mbps

> IR AL E RN ~ 252 EVRFAR(clock) S E fx 4
> 7 F5 W FE AR L Microwire™ %1 Motorola SPI
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&

SDO: Serial Data Output <

SDI: Serial Data Input Read ﬁ

> Internal

i—}; wie  data bus

{5

SCK: Serial Clock SSPBUF
SS: Slave Select Z$ ﬂ
SDI |Z—|_u- — SSPSR —
. bit0 4 ‘
sbo <] |
Clock select ;
(SSPM<3:05) |
— TRISA<5>
SS
Edge \l\l\|
Select |
__— SSPM<3:0>

m

S

Prescaler
4,16, 64

Tey

ScK | \“
' Data to TX/RX in SSPSR
( | TRISC<3>

2

Master Mode: SCK is the clock output pin
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e OpenSPI() 25 E SPI T /ERE

o DataRdySPI() & ABERESSPBUFHF {7557
e getsSPI() FESPISEEY— = 5
e PUtsSPI() %—?E@USPI

e ReadSPI() ESPIEEH—=F

o WriteSPI() }f—%—%j@?ﬂSPl
e CloseSPI() %8 B8 SPI /1

Fral SPI BVRNBHRIFTHRE R BEFTTZ > 5525

“C:\MCC18\doc\PIC18F Peripheral Library Help Document.chm”
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R E EHEER ()

Regional Training

Master Synchronous Serial Port
(MSSP)

e |2C (Inter-Integrated Circuit) £z
> SWERSLEEET » R N =REIPCHRERE R

e Master Mode
e Multi-master Mode
e Slave Mode

> Y % 7-bit 5¢ 10-bit iz HFFEEL
> {H 1% Ky BRSO E:100kHz » 400kHz > 1 MHz
> g A HE (General call) #2=(, “address=0x00"
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Internal SSPM3:SSPMO
< > data bus SSPADD<6:0>
Read ﬁ % Write u
SSPBUF Baud

rate
SDA Shift generator
SDA in clock 1

—' )
Z SSPSR _C %
|—'—C 8 MSB LSB _I S §
of @ 13
= : L ¥
5 Start bit, Stop bit {_' * 2|8
2 Acknowledge = s |ls
SCL S Generate < 5| o
@ 38 S| 2
[&) (@] ~
I_LT — S
I
! |
= > Start bit detect, —>-
. <+ Stop bit detect,
SCLin »| Write collision detect > Set/Reset, S, P, WCOL (SSPSTAT)
— »| Clock Arbitration Set SSPIF, BCLIF
Bus Collision State counter for Reset ACKSTAT, PEN (SSPCONZ2)
end of XMIT/RCV
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Internal
<: data bus

Write

RC3/SCL

RC4/SDA *

M

Addr Match

Set, Reset S, P bits
(SSPSTAT Reg)

e -
o
B
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e Bus Ready : SDANISCLEHFEIENEHIG

o —fIME > FESCLAHIRFSDAR A RER L% _ERVEE
> (PR 1 Start & Stop R4S
e Start: 7F SCL A Hi > SDA g Hi & Low HF

SSPCONZ2bits.SEN=1 (B K E4ASTART{E%Y)

— SEN fiIyTESTARTEREL KRG HENFRR O

RERE A SSPBUF EifFas
L1
SDA | | 4 i i
| D / 1st Bit X 2nd Bit
| 1
scL L W
L S J :
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o E4 R : SSPCON2bits.PEN=1
o Master 2R E &5 AKAYI2CHVH XS

SSPCONZ2bits.PEN=1

SDA F LFE[Hi

BRI TR R
& 7 | ‘ PEN RITEEBIE S O

SDA  7ck \ :/
scL _\ /

[ T— SCL ¢ EFHE] Hi

| I NN .

Lp

SDAE S8 Bl ow
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o Restart : FEESEAT(ACK)EREEETEE -
X STOPE SR B SCLAISDARLRK
HIEBAI e EHE4STARTSE

RSEN fiI7TEESTART{ES 5 E4

SDA=SCL=1 “rEEEERR O
SSPCON2bits.RSEN=1 _l ‘

\ / 1st Bit ><

1
|
]
| ]
REEIRA SSPBUF EifFss
!
|
J

_/ L

Sr = Restart

SDA :-
%n@mﬁwgﬁﬁrﬁ@@ﬁ :

! |
|

L

SCL / \ /
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* 5% SSPCON2bits. ACKDT

» =0 Acknowledge , =1 Not Acknowledge
#* 125 E SSPCON2bits. ACKEN =1 DIEi@EHACKE{E?

Dtk

Acknowledge sequence starts here

Write to SSPCON2 ACKEN EEiEk AR O
ACKDT =0, ACKEN=1

SDA X Do \ Ack
SCL _/_8\_/_9\_
SSPIF ' '—l
B 52 B SSPIFE T e E B SSPIF=0
BHERES R 1 (FE
sEaSSplF=0 —  ACKEIASEESSPIFE
AR SR 1 (8
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W Slave [D]f€ Master DAREE ERENE M HEEE R

» (L HE CE T AR
> WE IEMEE R
> Slave[E|[EACK(LIT » OFRBEIIERE » 1rsshan

B Master ] DUfsas SSPCON2bits. ACKSTATLL T f##
Slave[E B ACKIREE

B Master[=]fESlave DIk Slaveds & {H A& R
> Master[= ﬂ%EACKﬁUT:  OFRBAE (H2E > 1 4S (A
B Masteru] PLIE% T SSPCON2bits. ACKDTHEE#E)
SSPCONZblts.ACKEN TR A1 Slave
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Vcc
10K .
12C Tt
PIC18C4520 > e
Serial
SDA SDA EEPROM
4

A2 Al AO
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BB Byte

S| | SLAVEADDRESS @ [RM| A

IOEORERE

Y AN, Z
Master ZXHI{S5E WORD »y CONTROL O w
ADDRESS > BYTE > 5'
rersnerarasnnrnrnnane T weeesenrenarassennsannen, @)
N, A ~ T
T TTTT11 T TTTT11
FEtSEECEE = SDA S P
LT AN
" > > ()3 ........................
Slave [O]fEE57 0 0 = DATA
A A
% BYTE ADDRESS DATA 3
e | mmmm— | mmmmm— o $
. T TTTT11 T TTTT11
BAERI R SDA S P
__H AN RN
] > > >
Slave [HfEE5R (73 (72 (72

Microchip Taiwan Update Sept.2014
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1°C RRBEE IR A ]

e C18 7

{5 FH Z AR AIE
o HR M AHERIEE S

> C:\MCC18\doc\PIC18F

Help Document.chm F

> PIC18F4520 & &

n Bl BB

3 4% 1°C HYRRRE
5% 1°C SRR AN

&=

Aeat

5 77

AN -

A

3

,L,;—\—»L/\
Eﬁﬁ<nﬁﬂ}§

—

o

Openl2C() BtB =%

b

A 12C vl HEEE

> Openl2C(), Openl2C1(), Openl2C2()

A —E 7 B L

- Peripheral Library

- HEEHY?

Microchip Taiwan Update Sept.2014
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2. 12C Serial EEPROM i

Regional Training

Centers JETF 12C EEPROM RREUE I 24LCO0 ~ 24LC16 HyTTi{E
AR AERTHY 12C Slave JTff

o EEByteWrite ( 85 » frik - BARER)
> R—ByteRVE RN FfeErv it E

e EECurrentAddRead ( &S )
> REHELE ik ERYER

o EEPageWrite (%% » flt - BABRHIFEE)
> B—FREFSEAALE F o BRI RS (null)

e EEAckPolling ( #E£1HE )
> & EEPROM T {EfREE

e EERandomRead ( #=&IHE » firkk)
> SEEE E MLk FARYER

e EESequentialRead ( #=HI8% - firkt » ERMFHRNEE » &E)
> BT F A RS ENRAMALHE
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M@:Hlp APPOOl |2C \%;?Eg
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o APPOO1 fr+ A RI{ENEREY 12C T
> 24LC02B K; TC74-A7 JBFEE HIZS
> [R & 12C Slave Address “~—#E » “R~erfT2-

+ o+ o+

E:+++E

L

RP1 .
oc
47K o
|O-—-Nmﬁ'lﬁ\nr—-m| i1
é cs VDD g
= 50 HOLD :
YRRy 24LE_AD 3 EE SC;‘; =
Z4LC Al
Z4LC AF
" 25LCE40-IP
5PT EEPROM
COH11
4 SI;E 1 SLISEDA
I i o
oIED o SCE/SCL
4 : —
SD0
b i e
pCICSCh 2 : RRE/EE vog iz
o]
5 | 8 woo A0 lz4nc a0 1
T WD il 224LC A1 3
HEADER 5 & SZ4LC AZ 5
z soL A2 =
i et D4 GHD
; e =y i 2410024/
5 = 3 GED I2C EEPROM a
7 i 2 GHL
+ o+
CONSAP
us
1o Toisbdy by | VCC
L I - Q
l 3 + + 4 \ 2 g
2 e = =] T SCL
\? + o+ 8/ — 4 3
CONEZAE TC7447-5.0VCT
|12C Enable Connector I2C Temperature Semsor GND
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2. TC74 HYEAHRE
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® ﬁiﬂ“‘)ﬁ;ﬁ%ﬁﬁ
> +25°C ~ +85°C (fEHEE +-2°C)
> 0°C ~ +125°C (fEHEE +-3°C)

o NZEEAE " HMife » Delta-Sigma A/D iEfazS
o HEHRAR I FF)8 K

o T/EEEE : 2.7V ~5.5V

o JMFEEENM - 200uA - FEREREET SUA

e SOT-23 5-pin Az
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TC74 H,\j JL;\JEH

o CPU - @E%/mf?f/%

g) \@%/MF%

® B

. PC}E}% Tl SR -

T

Inl
L_Ll

e B SR IR

BB IR

® _Eﬁghm =)

MR =M RE R

Microchip Taiwan

Update Sept.2014 ZEmtHE = Day 2
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==H! TC74 Configuration Data

Command | Code Function
RTR 00h | Read Temperature (TEMP)
RWCR 01h | Read/Wnite Configuration
(CONFIG)
POR| Function Type | Operation
D[7] 0 |STANDBY FRead/ |1 = standby,
Switch Write |0 = normal
D[8] 0 |Data Ready® | Read |1 = ready
Only |0 = not ready
D[5]- 0 |Reserved - MNiA | NFA
D[0] Always
returns zero
when read

FIHENEE
Sk 0x01 FEHY

Hi(,u

s HUNRE E R E
TME Config. 1y
Bit 6 DL | R &
AR 15 5T K
A3k H Ox00 =EHY

~[A
/.l]]lX

Microchip Taiwan Update Sept.2014
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® /eré:% 8-bit TUL.—I ’ Hhﬁﬁ 2 'S 7[‘%5'
e 1 LSB 3 1°C Wy B EES/L

Actual Registered Binary
Temperature Temperature Hex
+130.00°C +127°C 0111 1111
+127 00°C +127°C 0111 1111
+126_50°C +128°C 0111 1110
+25.25°C +25°C 0001 1001
+0.50°C 0= 0000 o000
+0.25C o= 0000 o000
0.00°C o= 0000 o000
-0.25°C -1°C 1111 1111
-0.50°C -1°C 1111 1111
-0.75°C -17C 1111 1111
-1.00°C -17C 1111 1111
-25.00°C -25°C 1110 o111

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2
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o TC74-Ax HYSHEHF

> TC74 B{#F SMBus / I°C :

ol

AN

\

> TCT74 pyESAfr ik A 1001xxx0

o XXX BfirHbiL 7T , #lE

=

H

H 0.7, K551

IS e mEEE

O AX FEo

HAHFHEIAYAHE ( TC74-A0 .. TC74-A7)
o TC74-A7 Fr{HHAYE 10011110 A I°C firtk
> TC74 8938 | 55 #={E—EE4EH) EEPROM
FHIE] /\EﬁZiJJET\I_JﬁLﬁE

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2
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#B-FoR 3 V& 241 Cxx ¢h EEPROM 3 2

Master ZZH{E%% «»n  Address Command »  Address 5 o
> BYTE BYTE > BYTE > 3
T peerrerrmmrmgaesenes ! eeernerensnerneanns R T ! 0
= p . 3. - X0
(11 HEBEREE HEBEREE
SDA EI | s ||||R P
| | NN NN
> > T> meeereeeseessesseseeenns
TC74 [EESSE
EIRESR Q 2 2 DATA
BYTE
S SLAVE ADDRESS: (R A
Address EH
Byte
1 | 0 | O| 1 | 1 | 1 | 1

Microchip Taiwan Update Sept.2014

ZEmtHE = Day 2
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e MPLAB C18 Library $2#tgyE:7A 1°C Functions

1“C HIAHRE S

Function Description
AckIzc Generate 12C bus Acknowledge condition.
ClogeI2C Disable the SSP module.

DataRdyIzC

s the data available in the 12C buffer?

getcIacC Read a single byte from the 12C bus.

getsI2C Read a string from the 12C bus operating in master 12C mode.
IdleI2C Loop until I°C bus is idle.

NotackI2C Generate 12C bus Not Acknowledge condition.

OpenI2cC Configure the SSP module.

putcI2C Write a single byte to the 1°C bus.

putsI2C Write a string to the 1°C bus operating in either Master or Slave mode.
ReadIzc

Read a single byte from the 12C bus.

RegstartIzC

Generate an 12C bus Restart condition.

StartIizac Generate an I2C bus START condition.
StoplzC Generate an I2C bus STOP condition.
WritelI2C

Write a single byte to the 1°C bus.

Microchip Taiwan Update Sept.2014

ZEmtHE = Day 2
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Lo 12C EEPROM HFERE s
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e MPLAB C18 Library 2ftHyE&=, 1°C
Functions
> 7226 Functions $2 R AV IhRE, R FR AR EERY
firhb & A e ARV ERIE ]
> EERandonRead & EECurrentAddRead &8 A&
Sk KA T 4G SR AT — M8 =28y (int) By &R Bl -hE o

Function Description
EEAckPolling Generate the Acknowledge polling sequence.
EEByteWrite Write a single byte.

EECurrentiddrRead Read a single byte from the next location.
EEPagelrite Write a string of data.

EERandomRead Read a single byte from an arbitrary address.
EESequentialRead Read a string of data.

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2 26
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e EERandonRead HYy{E I3

EERando

int temp ;

o WISREHHVAARMERR, RIEE

nRead pREL

LR S

Il B —ERBERZEUEEHE
temp = EERandonRead(0xA0,0x30) // sEEfiriE 0x30 HYE

{EHY High Byte &% O T

Low Byte HIlE&B ARER! , HEEFHE[EE R IER
o =B AHVBEAdHaR, AlED

Byte » IERFRIHRERAEE[

RFEVE

A

EREE

Bus Collision Error H

appened

No ACK Error Happened

Write Collision Error

Happened

]

ERGRRREEHAE High
ENNERGAFERNS | I

Microchip Taiwan Update Sept.2014 ANt E =

Day 2
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Mfﬁ\ Lab5 Jumper %%
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Centers

o RN AMEH Timerl §y 32768Hz A3Hr »
IE P2 BBAGEK 3&5 K 4&6

e JPCCP2 PWM2 B UE:‘,%% cts 4 [>T, ks

3|7 T[4

> PWM2 #1322 RB3 = -
> RC1 7285 (45 T10S!I () ez

e IPL0 BEREETHME L

32.768K

Jumper 8538 TC74 By12C T =

47P
-

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2 29
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MI.CROCI.-II.P L ab 5 J um p er %‘Qﬁ

1 310 3% TC74A

| J2 By 32768Hz
Crystal

JPCCP2 : RC1

L Japccpz , || (N - e PR
® ©CP2 0UT SEL| @ BERR FZE M - PWM

fr % 2 RB3

JP13 : USBCAP
Rl L1 FA520 7
RC3/SCL Fii AR
| % - [ FH18F4550
A RS -

RB3 Lt--»*; o »

-

| rc

NS P ol T AN
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MICROCHIP

Regional Training I 2 C 5_%{ JE ﬁiﬂﬂgg H,\J%E W‘@i@ﬁ

Centers

© zezzrEBEE A

BEEL .\TLS2118\Lab5\Read TC74.mcp HYEE » 5ZRig
ISR E 1% v IEMERR R E &~ APP001 Demo Board HY
LCD.

Project 05 TORYFEZE4H :
1. Init MCU.c

2. Main.c

3. Read Temp.c

4, WAP_LCD.c

PR FERY& ARE main.h

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2 31



R Lab5

MICROCHIP
Regignal Taining BREITHRE
© TmsEEmEEE
1. Init MCU.c
o FIEEE PIC R ERE K TIERGRHE
2. Main.c

- FREI - EXREENEEERIUREE LR
3. Read Temp.c

* ERHEN TC74-A7 RJEEFUREBRRE (TC1047A)
4. WAP_LCD.c

» LCD ErRRE

main.h Bl BT DIEERNREIRE TS

¥
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Regional Traini N 1
s HAZE
© sanrwREHE
Start
l JBBR Timerl 500mS jERE
sEHY Thermal Sensor 1 BJ{E
Initial Timerl as 500 ms Timer > T1=TC74-A7
Initial 12C Interface as Master Set LCD cursor
Initial LCD Module #FEmrTl=xx°C
Initial A/D
A <
£BEY Thermal Sensor 2 BJ{E
T2 =TC1047A
Set LCD cursor
B T2 = xx.x °C
Yes

— Flagbits.Timerl Flag

No |
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Lab5-1 -

FHE] Timerl {EFH4SMNEE 32768Hz AEE%

@ Timerl £0.5 ppafr—k

o FH{ER

OpenTimerl (), WriteTimer1() 2R

Timerl & &—{& 500 ms FE—RIVETRr=S

>

> F

H Timerl5MafAV Ak as ( 32768Hz Y XTAL )
TR — RCON #f7asHY IPEN (it /y 1, Wikt

A A SRS o7
> IPR1 iy TMRLIP 3%k “0” , Timerl gyt B R IEk

T
> =0

> N

&1 1B Timerl 22 16 bit RW ==

E Timerl {F RS 32768Hz AR 252, #8E AHE B

(65536 - 16384 ) HIa]FE Timerl 4 500ms (£ EE4E T
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AR Lab5-2

Regional Training

Centers Tl m er 1 Ej {117'1

o {BIBICHERY ISR 4FB & isr_low
Timerl tBF&EAT FFIRITIE

4

nﬁlﬁi

> [ WriteTimer1() & Timerl #Y 500 ms {g

ek A S E

> &k PIR1bits. TMRLIF > 3 Timerl o] XX

> 2% 7€ Flagbits. Timerl Flag =841

o Flagbits .t 55 & “ iLycéhts ™

R

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2
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M@:Hlp Lab5'1 & Lab5'2

Brions R0 Timerl BMETL

o (K18 IR A RVEREHEBLEI AR
> Init. MCU.c 192X T
e OpenTimerl( ) plET — 5% EE FHYNITHY 32768Hz 1y
YRS MR A SR -
e WriteTimerl() phi#y — Timerl (Y EEIE AL/ DA S
0.5F DN TR
o 5 E Timerl R{E(B5CHE HEr
> main.c FYFEI T
o P20y N J7HY isr_low_direcr() HrETa SRS pr L
o FI|F #pragme E & (ABREMLLE > R fF AR A 4R
sk E] isr_low( ) BYFRErpRE BT
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g‘%;ﬁiﬁ‘

Read-Temp.c

© s 12c B EEE

>

o 3HEY TC1047A EREME
{18F4520 N7y 10-bit A/D EEHAZS=H

>

o ;ZHY TC74-A7 JBEEH

III'-

N EEPROM BV pkEEg HY G
ES

pi# EERandomRead()

IIII'-

> S5 BB E /M 4.096V

X

N
%1
=

Microchip Taiwan Update Sept.2014 ZEmtHE = Day 2
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APPO001 V3a JHEL B FE B ER

Regional Training

Centers

» APP001 V3a &

ERiR (i F MCP1700-3.3V 1Y% B

o

> APP001 V1 & V2 {F MCP1541 4.096V [£:2E FLE

Voltage Reference

; Temperature =100C, Vout =-0.72

\ref+
APPO001 V3a avee -
AVCC s} L2 o]
9 R16 Y
U4 22K 1%
i 3 33uH 114W
. \ref+ 2 VIN
Vref + VOouT | . L3
VSS
330V ~T~ C10 R1T "
c1l == 4.7uF TC 2.2K 1%
0.1uF MCP 1743302 ) F3uH 14W
/ 7
R18 fr7 =
6.75 K 19
Thpns = - Temperature
Temp. Input = - Sensor
T AvVCC c12
: v 0.1uF
Vout =0V (0C) ~ 3.3V Usa @ s L{ u
(100C) MCPE07 DIE8-] 3 ffset u7
1 * 15 |=0.72 1
ANT < 5 - + —— vdd
- | B j— 3
Uss C13 vss
“ MCPEOT DIPS 0.1uF 2
Out 77
R20
- | TC1047A SOT23
TTek 77
R13
42.5K 1%
’ R13A | Vout=[-Voffset (R20/R19)] + [Temp. Input (R19+R20)/R19]:
1 H
[Mc1a { Temperature =0C , Vout (0C)=-0.72V+ 2.3+ 0.5V * 3.3 =0.006V=0V
100pF R :

*13+15VF33=3.194=3.23V

Microchip Taiwan Update Sept.2014
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M@:Hlp %%25" :ﬁt

Regional Training main.c
© zewmmeE

P

o /2K Timerl thrad 4 —R & FANEIL—2R A
By LCD Temp_ Update()

> 354£ LCD_Temp Update() #* ....
o SEHY TC74-A7 HYREE(H » Wi RAE LCD

o ;EHY TC1047A HYREAE » &8 ARG s ARG I A NECE R
SFAE LCD

> SEHY TC74 AYpkE(EH EERandomRead () > A]
DUEHTIAN 1C ATFAE B B Y 2 R R
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Mﬁamp Lab5'3 & Lab5'4

Bedlans AP %EE‘RT]_ & T2 H,\]ﬂ%l:/&

e T1 (TC74-A7) I2C KB EEFEY
> Read _Temp.c NHY Read TC74 temperature()
e i EERandomRead( ) pfE5LEEL TC74 HYkFE
(bit 6) JiE5t
e (] EERandomRead( ) prEEEUm A {E
e T2 (TC1047) AELZ\HY R EEHEN
> Read _Temp.c NHY Read TC1047_ Temperature()
o £ ADC figg AFHIRSEHY VRL CHIEUH ) 50 bE D e o H v

o 35—
> main.c {755:136~150
> for 2 PEET B/ NBCEHL B Y T4
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BB & ~E LCD ﬁéﬁﬂ?%i

o T1 BEU=URE > &@E W ArE
o T2 FFELETFURSE - HiE Ay XXX
& FFfE 500mS ¥ EURAE

Lab 5 Read Temp.
T1=24° T2=24_59

LCD %7+ %
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e UART:Universal Asynchronous
Receiver Transmitter,iZ FlIER H#2
W= AR
—EL RS TN ETER R REE
B EAEE,

o UART BN ERHLSBAEE. 1§
= w1l Rt 1) Sk ot D AN R s
iﬂgﬁﬂ,_gzﬁ{;.u:{iio

B ey S PO 100K S2MH
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g
4e0kke

51 5us 1941748Hz] """ 5””%

Start Bit Data

1 1 1
----------- s oo

Stop Bit
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o B3t 1/0 WIS
> HRH R “EYEE 7 B SCI
o TEEINKE :
> [FP B REEP R

> A DL EGRE 2k
o RETIERIDSEAMBEUN (UART)

o PEET [EE F A FFITEE S _ <
o IEEH —
> RS-232 Bl PC &¥|IiE (=

o FEJH RS-232 B REHANTEES)E (Max232)
e ¥ LIN Bus 4]
o JEEIFEUH BRI RITIRE

ZEmtHE = Day 2
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o EUSART Fir{dE FIHVEI 748

> AR TS

e SPBRG 71 SPBRGH
> BRSIRRERIZERE7es (TXSTA)
> FEUGIRRERIZER 748 (RCSTA)
> RIS A R (7 a8

o SN E M (Fax (TXREG)

o PAEME (Fas (RCREG)
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2V 7 BRI

PR

TXREG

N\ e

_/

LSB

2 1 TXIF FZE TXIF

AR

G
il

I TX/DT

R T T8
(TSR)

E=

\ 4

X9 TRMT 9% = 1

E9-bit BRMITT EC N A e Y R RA

TSR ERINF
TMRT A% =0

Al

BLEh RS
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U TXREGHYE Rl gL EEITSR »
TXREG® 2z H:HITXIF = 1

(B4 TSREVE R F {558 8
TMRT =1

L TXREGHI#E; AZRHETMRT
RZERY(TMRT=1) » flliE ““”++
LRI R F( TSR » BYI{HAE
HiE - FIFTXIF =1

TXIFZE ]S (E A - BI{EUSART
I TX BT ZE REEARY (TXIE=0)

FA DA _EEhE Rl R R 2 25K AE
TXIF& FETMRT AR A R

B

TXIF & TRMT EYEH/E

M

RC6/TX/CK
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RX/DT RS BB e FEs (RSR)
e DX e skt =P FL e |

== UL

EiEe S

RCREG

il HWERHHET
RROI=01
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e RSR A—{ERALES » BEYL8-bits
W ERFI &Rl k. start & stop bit.
o R ENBFIERI T HELAZ]
RCREG FIFO ¥ % RCIF Mer —IX
o % E—SEREFIFOTRYE  oom
e B —S R ERHERAT

K RIEERFNER SRS
—4REYFIFOH

o EWRFIFOITHEN} » Bl -hEf 2 deep FIFO
EAR B EEHEE © TR

HSEE% » B RFIFONERIE

IZENEA i

RC7/RX/DT
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o USARTHYFIEREZURAE:

> ..\mplabc18\v3.43\src\pmc_common\USART
e OpenUSART : FAEIIER BUSARTHY TERER,
o BusyUSART : A& AR EICLRH?
e PUutsUSART : 7t RAMB RV BN £ HE
e putrsUSART : It ROM IR F B2 E -
e ReadUSART : sg8HIBFUCHE R} (Byte)
o WriteUSART : Hix—{EE&EFl (Byte)
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o OpenUSART : BBEEEBUSARTHY TIERER,
void OpenUSART (unsigned char config , char SPBRG)

> config T E SR FAE usart.h fEZE T E#E

e USART_TX_INT_OFF ==> PIElbits.TXIE=0;

e USART_RX_INT_ON ==> PIE1bits.RCIE=1;

o USART_ASYNCH_MODE ==> TXASTAbits.SYNC=0;

e USART_EIGHT_BIT ==> TXSTAbits.TX9=0; RCSTAbits.RX9=0;
e USART_CONT_RX ==> RCSTAbits.CREN=1;

e USART_BRGH_HIGH ==> TXSTAbits.BRGH=1;

> DU W{EAL T e 5 € ARTEIUSART
e RCSTAbits.SPEN=1; TXSTAbits.TXEN=1;
> BT TE:
e RCONbits.IPEN=1; [PR1bits.RCIP=1;
> SPBRG = 103 : 2 4k 223 5 9600 bps
o fosc/ [(SPBRG+1)*16]= 16MHz / [(103+1)*16] = 9615bps (+0.16%)
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e char ReadUSART (void): s8RV E R (Byte)
> ReadUSART w7 F|RCREGEj {+&s B HUEE
#51]: Rec_Buff = ReadUSART();
e void WriteUSART (char data): Hix—{EHE#} (Byte)
> i data 25 A | TXREGE 775 » W HREHEIXER
51 WriteUSART(‘A’) ==> &%3£ A 5T
WriteUSART( ‘\n” ) ==> %% OX0A (1T IT)
e char BusyUSART(void) : A X2 RCeEF?
#l:  while (BusyUSART()); // TXREG busy?
WritetUSART(‘A”) I B85 A FIT
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e PUtSUSART : ERAMHIREFZ B L HE
void putsUSART ( char *dptr)
> HAGZ R 2B A2 —EF5 mIRAMEYTETE (Pointer) -
R R B RS T REAG 1 bk
> {3752 H £l 0x00 (null character)
e putrsUSART : ROMPEEIFZ B &£ H 5=
void putrsUSART ( const rom char *dptr)
> HAZ NS B EE—(EROMAYTEEE (Pointer)

f51]: const rom char MsgO[ ]="Hello Word!”;
putrsUSART(Msg0);
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" “Ras i P e - | AMRELE 4 : JP6 Rz MAX232
5 208 - Pinl & TxD (On)
Pin2 ;& RxD (On)
Pin3 £ CTS (Off)

L,
D
=
.
¥
|
d
Rax

)
4y
.‘

‘ G81-Sd

2 fh:ﬂ

= ¢
d
d
d
d
d
d
(J

=5
,:;
Z
> b
X b
N b
W b
N n

moe
RO e

JP7 FiZciHiE RS-485
SR A iz

.y e

iy

JP9 {FHFE SPI 41
EAE R T /RS

‘¥ JE_CD2

S713 i IP10 {#FIAE 12C F1if
> N 1 & 2 JE&F# 24LCO4
3 & 4 FEpkpE TCTAAT

J2 BCE
32768Hz
IRz
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. 3N

® NYL==EnR
® U

— E& T

o EREEE

COM Port
> 1 NE e COMS

——

’ ~

N > $H USB Bty
( IIJ#%EE J.M‘-i \1>

& 2

BEE BT R

AnBH (H)

L T

BB HHE ~
3 EFHE (COMFOLPT)
5 ntel(R) Active Management Technology - SOL (COM3)
;H%ﬁﬁﬁﬁﬁmﬁ&mﬁmﬁ%@
) BEEEMEERE
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T e PRREBAR A I

R

> Blte> AR > B
> B ERARAT

FEZ >

7

e VT-100 - SEE R - [:]DD

VT-100 A 21X COMS %

O ) (e | | mmene
e [ ==E~0.. |
1. HEESE g | |
2Tk HERGTE): |
SitEa B (HE)(C):
SR BT R B AT - BRILD: |8 vl
EBE: 2 | RikEe: | v
sFame: | |
mgnan: ([coms ) v BILOTEE: |1 |
2EE.. | REENE: # v
s | ARG R )
2. (|| Dmesre [ EFrREn |
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EAFERER  ANSIW 960051 |
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e Win XP&H Hyper-Terminal B PAfE

{58 FH $SIm i BEAE 2

e Win 7 & Win 8 ;48 Hyper-Terminal

> 3
> 3

I Terterm &4 fsifsere
| AlphaCom &8ififsefe =t

> FF— | GooGle KH
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e ¥{T Plpha.exe
> File > New Session & 1751V E

R,

H AlphaCom - Serial

) -

OK

Telephone Numhber

SEFH USB fE ey /]

TCP/IP Telnet Connection

. S P g —

TCR/IP SS CDHHECtIﬂ Cancel Port: Agync ﬁﬁﬂiﬁﬁﬂfﬁ%m

RS-232 Serial Connection |con7 ~| | BeuwdRete: [ 19200, 8, N, 1
) ] )

Flow Cantrol Diata Bits:

Flow Control : it

[~ DTR/DSR
[ RTSCTS
[ WONOFF

HEIQ‘? —‘ﬁ%ﬁ%ﬂq Ermulation

VT100 A9%& 1
AR R
YR

Adwvanced

| Autowrap |v Display Errors
[ MewLine [ Block Cursar
[ Local Echo [v Scraoll Bars Cancel
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R Conters JEEIFE=F53ER (VART)
© BusRtsr = LR AR

e BARY” .\TLS2110\Lab6\UART Comm.mcp”

o XE CCP2 (PWM) I ZMEIE RC1 (JPCCP2 L3 ) » CCP2 Bitif#E]—
LED (D9-CCP2) i PWM2 iigHi#y Duty BizZ
o FXTEUSART
e 9600,N,8,1
o L E: Disable TxD » Enable High Priority for RxD
o E—FE “ MPLAB-C18 Workshop” BI[4Kt&RE T~
o A/D EEMaLEEF PWM2 & LED FE
o Imi¥iZ “p” (NE) LED M > MARK IR~ |
“ Motor is Stopped !”
o HimtkiZ “s” UNR)LED 5% » WiESKIRERURT R |
“* Motor is Running !”
o WRIEHERE T (INED) SN PWM BRI - ST HIIASCILEL IR RET
“ Current Motor Speed are : 1023
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COM5:9600baud - Tera Term VT

File Edit Setup Control Window Help

MPLAB-C18 YWorkshop
5
Motor is Running !

s
Motor is Running !

D

Motor is Stopped !

.

Current HMotor Speed are

-
Current Motor Speed are
o

Current Motor Speed are
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