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APP_AIl_MCU_2023E 5 TIEE

=

 HEERtRIEHtAVR128DA48, dsPIC33CH256MP505,
PIC32CM2532LE00048 & PIC18 & 16 20pin MCU =] (&

» SR LIPIC16F18446 Ky 4HELRE

« P13,15 & 16,)\E (T2 & 3 pinlldisablell F ={EMCU, P14, E %
1£1 &2 pinllenable PIC16F18446

 LEEBRRRE DU N SR I b, vl B a2 fimE S i &I RE
* 12C /) THAY7SEfIMU -BOSCH BMI323
* 12C /1 HE HYLighting Sensor —Vishay FYJVEML7700-TT
* 12C /1 HEAYJHumidity sensor -BOSCH BME280
* 12C /1 EHY & & Sensor —Microchip MCP9808
* 12C 41 HAYJOLED Display -E5 {1128 * 64
* SPI /M HEHYDAC —Microchip MCP4921
 WS2812B One-Wire Color LED
- MCP2221A {EEE R _EAJUART LK 12C 1) TH#EHA 22 USB 9/ HIIC
e ALPS [1JSKRHABE010 71 ][ 25

@ MICROCHIP



APP_All_ MCU_2023E sl

-
[ Sucl
-
| =i
-
 Sors
e
-
-
=
=
——
=
—_—
pec

IR

. :mus :_VRIZB SI /
APP2AIl MCH 2023°_°

ARDUINO | : : <
PRI -

T

338

eeoeeoooooooooooao-rﬂ

s

]
v

eee

T LK.

MCU8 PIC-101

@ MICROCHIP



APP All MCU 2023

——

»\‘;iéE H}i \\‘7% E%

[

ALk 0008y

Debug_Signal
PIC1S PGD
—et-222 . pGD_SWDIO_UPDIDAT :
—PICIS PGC _ pGC SWCLK TICSP SIGNAD>
e SWDIO
Arduino_Analog_Signal
>—— Ardu_AD
S Ardu_Al
36— Ardu_A2
o Ardu_AS _Arduino Analog >
vED ‘ S Ardu_AS
SYS RESET PICIS 5.4, gESET
R34
47K
13
1
2
3
! Header 3 2.53mm
GXD
VDD
@ cs
11
s
Cap 0603 0.1uF
0 1uF
XD
Ul
. VDD vss |2
2ot A 2| Ras RAOICSPDAT (12 —FI18 FOD
L 31 RAs RAlICSPCLE [ —EISlE 2
MCLI/VPPRA3 RA2
PICTE B po o
RCS RCO
PICTE_RCA PICTE RCT
RC3 RC1
LSS RC3 re2 [ IRIEED
DIC1S Ry o . e
RC6 RB4 =
= — 3 RS EBS =
Pis Ry 10 ] pny RBS P
PICISFI6Q31LP
MCUS8 PIC-101

Mikro_Signals

Mikro AN

8

|
e
|

17
a

A

g
|?|
{

g
@

;
lal
:

|
)

SPS

¥

PICIS RC2

Skort PAD
SPo

I

Short PAD

On_Board_Sigral
PIC18 RCO 10_Sw3
P EAT 10 SW4
= IO_LEDI

I0_LED2

3
g

\

LED4
O_JOYSA
I0_JOYSB
I0_JOYSC
I0_JOYSD
O_JOYCNT
10_CLED

MIKRO BUS >

On_Board IO

Title

As

Number

| Revision

File

© 2023 Microchip Technology Inc. and its subsidiaries

Date:

471572023

| Sheet of

CASDXCOLMCTUS PIC.SchDoc

I Drawn By:

@ MICROCHIP



tﬂ

APP_All_MCU_2023E kil 45 1%

I s wn oo ose Sgnad
T mESEY 3 5” oz o pon mnm::;;m UFDEWT
= Voo =2 sty
- T sem -
PGD -
= rac =
2 rc o CGS &7
: e Cop cos a7
vuss 1 =
= L p:
o~ O
[ == o
oD =
1 = P "2 o
| = g = e mESET
= yor LEDS Rem060 é ™z - o
<7 <=z 5 woB-2012080120PU  LEDOS0S GREEN BN, S = 3
a5 ot o oY D | @ r
—Q s
Tox PN Bleck -
g x— xsr swmio VIO—y
= PR 2 Setemen 90-Deg o
VR Rewce? 23R = TS
=e VRioK =33 : 2 A ADO
b Syl e——— o
> Remcesid 33R S BARY
oo
- P £ i ™
R0 (m! o —
€ cs at
Ressn) 23 = vas 14 |_an
2
—EDEE 71 o o .
o= o 1 o
- RET W e LEDGS BLUE
> S— % T o LEDS
on R2s
o K—ovrx:
Pemrmp——-1 =
4
s
s M T
o {5 2 =
T L_1s = -
7 s
HaZm TRTY Stemm
RS mesE i
1R Reosos IR Nq#‘ —
s | ——— . c13
—— Poo °
= Swz Swos T3

7] LEDS
LEDOSOSRED 4, LEne R -Gt
™ N Sy 12C CLED Madde
Ld R LEDS
p I" Dy SR ReOsa0 GROR
VDO
LED0SOS YFLL s
P -9 LEDs
ey =
LEDOSOS YELL =K p T e
s Resnd 225 ¥
Py =
OV & 1 2 Ja 2
o )
207 o Tl s 2 sowr
S PAD =
3 2 s
S A s
] c33 z
2 & D &
) s m ot i Bt
1 T < =
2 PAD 2 - b 3
IIM RSO3 2AR Bl?‘ —xer—71 Tt B
RAS Jov D ' 2 3 ey
22K RiesO600 225K Showt PAD =

[ - m&[m‘-‘ RS
o ~ MCUsPIC101 @MICROCHIP

© 2023 Microchip Technology Inc. and its subsidiaries



= EA \Z Y

B B A A ik

° NS EHE-Pcgomeps 5T
https://www.pcstore.com.tw/jdingtech

o UHRER-ZTERAGHE : https://www.ruten.com.tw/store/icboxpro

o U HRER -k ZA4HE « https://shopee.tw/ichoxpro

Y HfrE5-Yahoo#d i
https://tw.bid.yahoo.com/booth/Y0801193781

10 MCUS PIC-101 @ MICRoOCHIP

© 2023 Microchip Technology Inc. and its subsidiaries



11

MPLAB™ X IDE V6.xx
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MPLAB X IDEE=

B3 MPLAB X IDE v6.10 - pic16_lab1 : default — (=1} x
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help IQ' Search (Ctri+I) |
= . = = — 1= 7 = : T : > - H 3 $ 7 1
BB DCEm CER B PL T AR 0000EGEEEA i D mBE P D T WD oo [ womrioeno] | § F v e
Projects x| Fies | Classes | o || StortPage |G leblasm x| fistng.dsasm x| AEE
icl6_labl =y
d - reorer MR [pmsare | oy |BB-E-QABSBL|IPLD (AU H L B
@ tmportant Fies 1 processor 16118446 A
@ () Linker Fles 2 #include <xc. incs
@[ Source Fies 3 config "
@[ Lbraries 4 config
@@ Loadables s config
6 config *
7 config “FCMEN"
8 config "MCLRE"
S config "PWRTS
10 config "LPBORE}
11 config "BOREN"
12 config
13 config
14 config “Fi * = “OFF"
15 config "S "OFE"
16 config " “WDTCPS_18*
17 config "
18 config " B
18 config *
20 config
pic16_lab1 - Dashboard x | labl - | = 21 config "
2% [7g picis_tab1 -~ 22 N
78 Project Type: Application - Configuration: default C°"(?g 5
& & 23 config “WRTA
i PIC16F18446 24 config "
g - &8 Checksum: Debug Image 25 config “¥
- CRC32: OXBCIFCA41 4
% | & @ Packs 26 config "WE
& PIC16F Looo_DFP (1.19,363) 27 config *
@ Smulator (1.6.642) 28 config "LVP" = "ON"
& Compier Toolchain 5 s g
pic-as (v2.41) [C:\Program Files\Microchip \xc8\v 2. 41\pic-as pin] T TEE T &
i Debug Image: HEX: Optimization: 30 = e
-G8 Memory Search Results | | callstack | Breakpoints x| Output | SFRs | Program Memory = |
= [ Data 2,048 (Oﬁgﬂ) bytes = @
5 Data Used: 2 (0x2) Free: 2,046 (0x7FE) [ & Uine D:\data\RTC\RTC101\ \ex1\pic16_lab1.X\lab1.asm:90 - Project: pic16_lab1l ~
(& Program 16,384 (0x4000) words
5 1% d
{9 Program Used: 118 (0x76) Free: 16,266 (0x3F8A)
- %4 Debug Tool
€@ simulator
- € Click for Simulated Peripherals
(=30 Debug Resources
+E Program BP Used: 1 Free: 999
~~E DataBP Used: 1 Free: 999
@ Data Capture BP: No Support
O Unhimited BP (S/W): Simulator 0 v
pic16_lab1 (Buid, Load, ...} | debugger halted 50:1 [ms
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MPLAB X IDE & compilerfH BEfE ZE N &

 C:\Program Files\Microchip : X IDE & compiler$gi i~ HERE N
1+ H $%
« C:\Program Files\Microchip\MPLABX\v6.10\docs : X IDEAH s 1Y {5 F i}

* C:\Program Files\Microchip\xc8\v2.41\docs\chips : C & assemblerzs &
chip configuration word£:>% 7 {f

e C:\Program Files\Microchip\xc8\v2.41\docs : XC8 C compiler &
Assembler{di FH i}

 C:\Program Files\Microchip\xc8\v2.41\pic\dat\ini : 2chipZ&f#, 0B
ZERIR/ NGB B, FR T FasV B S&EEUIERE N E

 C:\Program Files\Microchip\xc8\v2.41\pic\include\proc : & &5 t5chipN
E 2R &A1 T 4H (bits) 24 FH, C : {HiH.h file, assembler : {5 FH.inc file
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MPLAB X IDE &g s T.E : Simulator

o NEEEERERERRGE T B Al n T Th s

o« JEBERGPCBRFHT B DAEET TR EE

* FHStopwatchZjjgg o] LR E — B2 2 T s IF i, BE D BE 2
MRS R EE Ee T MR (0L

o A RE R, A K E M RS orei S 25 FHY, 1] {58 A simulator
PERRIE g YT HE, 1L 1T B O R ER B Y FR E5

o RS - Rlsimulatorsg (F FHERAS H BT, B DL AT 3 BT REHYEL
= 1] 15 22 £1] 10001}

o AE T B RSERsE e A A

« ETHAHES
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MPLAB X IDEEREGEF$E T.H. : Simulator

_A/\

- A FIAPIC(8,16 & 32 bit), AVR, SAM, dsPIC MCU
. EZOFAMPLABX IDERRIE 4 core CPU

* Interrupt * Reset
e Timers * Sleep
 CCP/ECCP * Watchdog Timer
* UART * Peripheral
* Change on Port RB | . Timers
e External interrupt INT pin . CCP/ECCP

* Comparator
A/D converter
EEPROM write complete

* Comparator
A/D converter
UART

EEPROM data memory A3\ MicrocHip



bR PR S -

o BLATEMPLAB X IDE & MPLAB
IPEN, o] fidebug & J&E5x:

« B[ FEPIC, AVR, SAM, dsPIC &
PIC32.

« BHEENE ~ [E]7#4R {5 F high
speed USB 2.0

* SNAP{E FH300MHz SAM E70
MCU

o Hildevice ” [HH 7M1 : ICSP, 2-
& 4-wire JTAG, & serial wire
debug

16

* (REEH
» NERRIE Ry E RSk as
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fir AT\ #2523 (Embedded Controller, Single Chip,
Microcontroller, MCU)

* Embedded Controller
- B S FTR ISR B o
« —REHYER AT FEzs e E LA N EM D

* CPU core

* Program Memory ( ROM / OTP ROM / MASK ROM / FLASH )

* Data Memory ( RAM )

* Data EEPROM

* 1/0

o XFEE®E > Y1ADC > PWM > TIMER » 12C » USART.. %%

* FEF'7¥9 (Watch Dog) - EEJHELH (=M ( Brown Out Detect) > EEEEA{EHI
(Low Voltage Detect) » [ NEEE (Internal RESET)

* LCD Driver
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PICmicro® MCU ZX 1%

{ELH5 RISC Microcontroller HY 455k
EREERY PICmicro ELf& RISC Microcontroller Fy4FRE , H F A
BRI | o

* {EH] Harvard ‘B 43285

KE et L BB — HEIE NI T5E R
YT THIRHUINAE (Pilelining)

FRE15< B “Single Word”

Long Word HY5 < 4Rk

5o BEHHAETES

#7H/0 pin, # T2 &SI BTG PNV S HiFIE SRARITRIS &

MCUS PIC-101 @ MICROCHIP



PICmicro HYZERE LHL

PIC {5

Von Neumann
Architecture

)

8-bit Program
Bus & Data

CPU Memory

Harvard
Architecture

Program
20 Memory

Harvard Architecture

» (A EIRVECIERS AR e Al E < B Y
‘A
* TECHERHIEAA SR EIR #
© MCU IV ERCRAZ B LLaS s B 588

o (EFR{EA EIYZE R SVE SR AT R
A ATER
+ BENIPREEERHARIEE
+ FSMCUR LIUEAR [F B REA R e i

Data ELERIECE RS ( 8 Bit E 1Y Data Memory,
12/14/16 Bit ‘&Y Program Memory)

Memory
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{[E+5<

s N

51
52
53
54

b/\*"“

—1 a

Instruction Cycles

=SB 4% (Instruction Pipelining)

IHIMCUIIE, 5 ETTEHR L TIE 2
A5 A —EEFSE.

H5

{

—_—

Example Program TO T1 T2 T3 T4 T5 T6 T7
MAIN movlw 0x05 Fetch |Execute [€— Time to execute normal instruction
movwf REG1 Fetch |Execute [ ¢————» Time to execute call
instruction includes
call SUB1 Fetch |Execute pipeline flush
addwf REG2 Fetch | Flush Fetch
o l A
O
O
SUB1 movf PORTB,w Fetch |Execute
return Fetch |Execute
SUB2 movf PORTC,w Fetch | Flush
return

MCU8 PIC-101

\

(SN
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fE< & 4% (Instruction Pipelining)

movlw 0x05

Sw NN

51
52
53
54

Example Program

MAIN movlw 0x05
movwf REG1
call SUBI1

addwf REG2

SUB1 movf PORTB,w
return
SUB2 movf PORTC,w

return

[ -

T0

Fetch

Instruction Cycles

@ MICROCHIP



F55E 4% (Instruction Pipelining)

Pre-Fetched Instruction Executing Instruction

movlw 0x05

Instruction Cycles

M 1
Example Program L
1 MAIN movlw 0x05 Fetch |Execute
2 movwf REG1 Fetch
3 call SUBI
4 addwf REGZ2

51 SUB1 movf PORTB,w

52 return
53 SUB2 movf PORTC,w
54 return

@ MICROCHIP
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Sw D

51
52
53
54

= %% (Instruction Pipelining)

Pre-Fetched Instruction Executing Instruction

call SUBIL movwf REGI1

Instruction Cycles
L L1

Example Program LS B A

MAIN movilw 0x05 Fetch | Execute <—— Time to execute normal instruction
movwft REG1 Fetch |Execute
call SUBI1 Fetch

addwf REGZ2

SUB1 movf PORTB,w
return
SUB2 movf PORTC,w

return

@ MICROCHIP
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E A
H~X |

s w NP

51
52
53
54

S5
R~

—t
—1

addwf REGZ

Example Program

MAIN movlw 0x05
movwft REG1
call SUB1

SUB1

SUB2

addwt REG2

movi PORTB, w
return
movf PORTC, w

return

call SUBIL

Z#(Instruction Pipelining)

Pre-Fetched Instruction

Executing Instruction

Instruction Cycles

T0 T1 T2 T3
Fetch |Execute
Fetch |Execute
Fetch |Execute
Fetch

@ MICROCHIP
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Sw D

51
52
53
54

b/\ﬁn

movi PORTB,w

Example Program

MAIN movlw 0x05
movwf REG1
call SUB1

SUB1

SUB2

addwf REGZ2

movi PORTB, w
return
movf PORTC, w

return

B 4% (Instruction Pipelining)

Pre-Fetched Instruction

Executing Instruction

call SUBRI

Instruction Cycles

TO T1 T2 T3 T4
Fetch |Execute
Fetch |Execute ——»
Fetch |Execute
Fetch | Flush

Fetch

Time to execute call
instruction includes
pipeline flush

@ MICROCHIP



55 4% (Instruction Pipelining)

Pre-Fetched Instruction

S w NP

51
52
53
54

return

Example Program

MATIN movlw

SUB1

SUB2

0x05
movwt REG1
call SUB1
addwf REG2

movi PORTB, w
return
movi PORTC, w

return

movif PORTB,w

Executing Instruction

Instruction Cycles

T0 T1 T2 T3 T4 T5
Fetch |Execute
Fetch |Execute
Fetch |Execute
Fetch | Flush
Fich Execute
Fetch

@ MICROCHIP



F55 5 45 (Instruction Pipelining)

Sw D

51
52
53
54

Pre-Fetched Instruction

Executing Instruction

return

Instruction Cycles

Example Program TO | T1 | T2 | T3 | T4 | 75 | T6
MAIN movlw 0x05 Fetch |Execute
movwt REG1 Fetch |Execute
call SUB1 Fetch |Execute
addwf REG2 Fetch | Flush
‘ l
[ J
SUB1 movf PORTB,w Fetch |Execute
return Fetch |Execute
SUB2 movf PORTC,w Fetch
return

@ MICROCHIP



F55 5 45 (Instruction Pipelining)

Sw D

51
52
53
54

MATIN movlw

SUB1

Pre-Fetched Instruction

addwf REGZ

Executing Instruction

return

Instruction Cycles

Example Program TO T1 T2 T3 T4 T5 T6 T7
0x05 Fetch |Execute

movwf REG1 Fetch |Execute

call SUB1 Fetch |Execute

addwf REG2 Fetch | Flush Fetch
R l A
o
[ ]

movi PORTB, w Fetch |Execute

return Fetch |Execute

movi PORTC, w Fetch | Flush

SUB2

return

@ MICROCHIP
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£=+5% (Long Word Instruction )

- e ELERIER AR T2 0 (EiSPICmicro B] DU AR ES K

AR AR5 S T

.+ 8 bit PICmicro {5 & & » {XA[aG|8Y5E » 43R 12 > 14 or 16-

bits » f& &—{[E  Instruction Word » &—F5% H4{5—([E Word

- 8 bit PICmicro Hy & i} i HF(Data Bus) % [$ /& 8 bits
.« A PIC16 ELf5 2K x 14 words AR =CE0 BB n] 52 Ay TAELY

FE T HAE4K byteszt [8fgHIMCU

- B — ARV S FEMCUN IR RE T =5t %

@ MICROCHIP
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£=+5% (Long Word Instruction )

8-bit Program Memory

W

14-bit Program Memory

by

HAI8-bit MCURY 8-bitt5 %
5+ ‘Load Accumulator A’

« G HA2{EE =GR E

« PUTIEFE SRR 2(E 5 A
ldaa #k
1/0/0(0|0|1[1]0

« FHRAZIR
© TR IR IR A ZE ]

k kl k k k| k| k|k

14-bit Instruction on PIC16 8-bit MCU
Example: ‘Move Literal to Working Register’

G EREAGC AU E
« BT T HE s <> HA
movliw k

1(1

0

k k k| k|k

0 0|0 k | k k
« AEVERERPETEFIERIFE A ENEE
o 2kx 14 ZyZHHY 4k x 8

MCU8 PIC-101

@ MICROCHIP



PICZEx

=
=]

UAR:

1S | Configuraton
=1 1S _ O 1 Data Bus =
1 Program Comterl
r
- Fl=sh o
% Programnm p
Memory
T16-Level Stack =AM
-_ (15-bit)
P r=am 14l E
":ég 1 =] Prograrm M 12) - RAM Addr
e Read (PMR) =
r
I Instruction Reg I Addr MU
s 4 Indirect T
I ENrect Svchclr 7z o Addr
L
= S -
| BSR Reg ]
- A~ 1] FsRrOoOReg |=———
=3 A~ | Fsmi1reas |}
STATUS Reg I———
= ﬁ
Instrl.:ctim i g /
Decode and = LI — =
Cormtrol cRe“ lD"
Watchdog N
CLKIN = Tinmer
- — Brown—out v
CLKOUT [=— Timing Resect I v Reg I
SoscCl = Generaton |
S
E Voo Vs
Intermal
Oscillator
Block

32

MCU8 PIC-101
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PICZE TR fE
Data
Memory —
TMRO

PCL
STATUS
FSR
PORTA
Other SFRs

W Register

General Purpose
Registers (RAM)

14-bit F5 SR AVHE T ERHFHL

' Op code <7> ' Direct data addr <7>

MCU8 PIC-101

- FiTA R

(H15F5

JRegister File {IfF
s

[ (Register Bank) =5

% AT SR A
1725 (SFR) 41K

|/O)HY R/ F B

it ]

- AL B s D A AR

{7H{Register FilefJ+5
E
Long word HYf5%

CHTEE

w7 =
S U s L b=
D) —{Eword B[] o] FE

@ MICROCHIP
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BYTE-ORIENTED OPERATIONS

LITERAL OPERATIONS

ADDWF f, d Add WREG and f ADDLW k Add literal and WREG
ADDWFC f, d Add WREG and CARRY bit to f ANDLW k AND literal with WREG
ANDWE fd AND WREG with f IORLW k Inclusive OR literal with WREG
ASRF f,d Arithmetic Right Shift MOVLB k Move literal to BSR
LSLF f d Logical Left Shift MOVLP k Move literal to PCLATH
LSRF f,d Logical Right Shift MOVLW k Move literal to W
SUBLW k Subtract W from literal
CLRF f Clear f - - -
CLRW N Clear WREG XORLW k Exclusive OR literal with W
CONTROL OPERATIONS
COMF f,d Complement f BRA k Relative Branch
DECF f, d Decrement f BRW — Relative Branch with WREG
INCF f,d Increment CALL k Call Subroutine
IORWF f, d Inclusive OR WREG with f CALLW _ Call Subroutine with WREG
MOVF f, d Move f GOTO k Go to address
MOVWF f Move WREG to f RETFIE k Return from interrupt
RLF f,d Rotate Left f through Carry RETLW k Return with literal in WREG
RRF f, d Rotate Right f through Carry RETURN — Return from Subroutine
SUBWF f, d Subtract WREG from f INHERENT OPERATIONS
SUBWFB f,d Subtract WREG from f with borrow CLRWDT — Clear Watchdog Timer
SWAPF f,d Swap nibbles in f NOP — No Operation
XORWF f,d Exclusive OR WREG with f RESET — Software device Reset
BYTE-ORIENTED SKIP OPERATIONS SLEEP — Go into Standby or Idle mode
DECESZ fd Decrement f, Skip if 0 TRIS f Load TRIS register with WREG
INCFSZ f, d Increment f, Skip if 0 C COMPILER OPTI I\_/”ZED
BIT-ORIENTED SKIP OPERATIONS ADDFSR n, k Add Literal k to FSRn
- — Move Indirect FSRn to WREG with
BTFSC f,b Bit Test f, Skip if Clear MOVIW n, mm pre/post inc/dec modifier, mm
BTFSS f, b Bit Test , Skip if Set k[n] Move INDFn to WREG, Indexed Indirect
BIT-ORIENTED FILE REGISTER OPERATIONS Move WREG to Indirect FSRn with
BCF f,b Bit Clear f MOVWI n, mm pre/post inc/dec modifier, mm
BSF f,b Bit Set f k[n] Move WREG to INDFn, Indexed Indirect

MICROCHIP




SRS EHES
( MOVF , MOVWF)

MOVF

st A: MOVF  f,d

PRIE R AT EIRVE s ()
AN A AT TIFE Fes (W)

fl:

movf h’3A’,W
RHILHE 3A 16 Y BT RS NS (H 25
FI TR Fes (w) B -

e
39
55h
2 > s5n
3b
TEEF=

35

MOVWF

g2 MOVWF  f

PRIE R LIFE s (W) A
EHEFTEEIRE Fes (f)

il

movwf h’3B’
i LAE R Fas (W) RN EHIXE]
firkit By 3B HVEFFRS T ©

EFes
39
3a 55h
3b aah — AAh

TFEs

MCUS PIC-101 @ MICROCHIP



BRI
( DECF , DECFSZ)

DECF DECFSZ
- #E3E: DECF f,d * EBA: DECFSZ f.,d
© BMF ORIFTE RIS (F) - BF KPETERIRVEFes () HY
NI — & [EFE] (d) N —1RIEFE] (d) > L

5 B— NG RENEFNZEL

. decf h’3A’,F /%ﬁ%%ﬁ%i@.—lt_‘{%%é\ °
HHILHE 3400 PV —1% B S

[ ‘\ (== o ¢ S0 S j% VTN T =ld
@??J{Eﬁt%:;A(l@%ﬁﬁg E[j E%ﬁ%}ﬁﬁ*??_‘{#ﬁ:é\
LA fi:

9 — 55h - 1 ' A A

3a | 55h/54n =54h gggsz ;:Dt ;%éﬁﬁ;;l;\i

3 —~— call  EEREHE

MCUS PIC-101 @ MICROCHIP



NLTCEEE
( BCF,

BCF
« ZEE: BCF f,b
o IEBRTTEEINVEIFES (f)
RIS (b) (B TTEE A 0 °
(IR

PORTA equ h’05’
bcf PORTA, 2

RHILEE 056 BV 725 ( PORTA ) HY
bit 2 JFFR A 07

bef h’3a’,7
RHILHE 3a 6 HYET7-25HY bit 7 J7FER
Ry “0”

HEES
BSF )

BSF
« ZEE: BSF f,b
E - B 2 Fes ()
RIS (b) [ TeE A 1 o
(IR

PORTA equ h’05’
bsf PORTA,?2

IRHAZEE 05,6 HYE 7 a5 (PORTA ) HY
bit2 RE L 17

bsf h’3a’,7
BHALHE 3a,6 VBT (F 251 bit 7
L= “q”
DXIE. INY 1

@ MICROCHIP
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il

fir e HlE s <
( BTFSC, BTFSS )

BTFSC
=Fistk - BTESC  f.b :

BRI M FTE R Fes ()
HYZF (b) [EAIALTTAE BN ESF
0T PURE RSB T —
EEER
* Bit(b) RER 07 FYTT—(H
H59 (BREERBRIL ) -
bit (b) %Y “0" : W F—{EHE
STIEBEHITT F—(EE2 -
BRI RL -

il

btfsc h’3A’, 5
goto  &EEAFER 07
goto  FEERFER 07

MCU8 PIC-101

BTFSS
=izt - BTFSS  f.b
PE SHE AT R0V E RS ()
1R (b) EAL TN BB~
7“1 DURAEEERE N —
{Ef5<
*  Bit(b) K& “17 (T F—(H
54 (BRERRRL )
bit (b) S “17 1 ZBS T (@5
ST EREIT T F—(E5% -
SRR RIS G T -

btfss h’3A’,5
goto  &EEAFER 17
goto  FERFR 17

@ MICROCHIP



B - RS

( MOVLW , ADDLW , SUBLW, IORLW , ANDLW )

L MOVLW  H’3A’ #tA  IORLW  B’11110000°
B0 SRS EIEE (AR © FRIF JSPTISENE B (FO )L
% vy T{FATEE2S (WHIPI 2 OR
AEIRE P A (s Gate A i1 » Bl TAFEE
BW) -
_ _
i7% . SUBLW H’3A’ &% ANDLW B’00001111°
lE SRR AR - fnﬂ;; e OF
=L s WA > H ¥ JNHE
et (e Gute 1 Kl (PHT

39 MCUS PIC-101 @ MICROCHIP
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PIC16 FEhFfE

- IFEERIELIE A
- HREENE addwf <data address>, <d>
o HREENE addwf  INDFx, <d>

* FHE T GELIERS:

o T7HIEHE (Literal) movlw <constant>

o ZE¥PEHE goto  <program address>
- FMH¥EELL addwf  PCL, £
* [EIREENE moviw  k[FSRx]

40 MCU8 PIC-101
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HAT IS R AG EE (Bank)

121 core register : EELICPUZE{EAH[EE Y register, [ fy  7otBank onset

25 bank#{AH 8, Ft LA HU L & I8 register N 75 22
PJJ#abank

Special function register(SFR) : fir />&HEbankHy0xc ~
Ox1F, EX83F ) core reglsterZ{szl’]ZO{Ibyte HErEHY
registeEIMCURY X FETBE A 38, 2timer, ADC..., 2%
bankFT & Hyregister s [&], i B F U &5k Y register
HeE ) #bank

General purpose RAM : i jAE-{[Elbank 0x20 ~ Ox6F
[H], 180 byte, HLINRE ML R A2\ & {5 R EHY
“%ﬁz {H7 thchip, 4157 USB or CANIHEEHchip, SFR
o AR R L, FE U #bank

Common RAM .ﬁzi}i/}i{lbank 0x70 ~ Ox7F, & FHAT

PR U 2 o (5 F 2 Y I, A F 2V fbank

MCU8 PIC-101

00h

0Bh
0Ch

1Fh
20h

6Fh
70h

7Fh

Typical Memory Bank

Core Registers
(12 bytes)

Special Function Registers
(up to 20 bytes maximum)

Special Function Registers
or
General Purpose RAM
(80 bytes maximum)

Common RAM
(16 bytes)

@ MICROCHIP




+’[’na tu\m : _f_‘?ﬁk :EJJ:

* Mid-Range (14-bit j% PIC) N E—{EET {238 /% 128 Bytes
* PIC16FXXX [z A DATA RAM A /N By 4 {ii BANK (512 Bytes),
PIC16FXXXX &2 A DATA RAM /)N By 64 { BANK (8K Bytes),{HIRAE
chip%z R R324{EBANK(4K Bytes)
ERECIE R A R fy 13 blts
e 7-bit Eﬁﬁzﬁtﬁ%ﬂiEﬁAE

* 6-bit i BSR i {Fas &1, umﬁw%ﬁm 64 {[& BANK
BSR Register 14-bit F5SFE=HE

OP CODE | f

4 BSR
Uil
5341 6 bits

7-bits firkkFiS e
3 I3 [ (O

HRHYT 13-bit ErFEs ik

. MCU8 PIC-101 A8\ MicrocHip
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+’[’na tu\m ﬁﬁ?%fjiﬂ:

id-Range (14 bit PIC) HY & HDBF RS A LHE By 13 bits, s ek
= 8K Bytes ( 64 BAN S)
20 EE13-bit {7 HEE FSRxL & FSRxH (File Select Register) J&

EH—EMA IgBytes SR AGH Y E AERE T (64 BANKS)
73 Fyl, o] A SR e

8-bit FSRxH Register 8-bit FSRxL Register
f

8-bit From
FSRxH

Register 8-bits From FSRxL

E 0 B e B Be Be Be e be e e dels]
BT 16-bit BFFEES (k-

MCU8 PIC-101

@ MICROCHIP



it
E\ e JON

A [RIFEX

=k AR

. SEHArHE 0x20 to OX7F A& R {7 22
- FTREEIRE L LA 5 A FSRO H

& INDFO & sl zE 5= e (Operand)

EH BRI

Data Memory

00h "INDF

04h 'ESR = 20h

20h 0000 0000

7Fh 0000 0000

44

LOOP

MCU8 PIC-101

s, #¢ FSROE{Fa5 N AT 2RV LEE A

clrf FSROH
movliw 0x20
movwt FSROL
clrf INDEO
incf FSROL, F
btfss FSROL, 7
goto LOOP

<next 1nstruction>

@ MICROCHIP



U TR A B REEHE

« AT A Sme &R} or fR=CECIE R T 1] {8
R EHL AR e
* {BZ7EPIC 8bit MCUE B E fafa T\ H 1] DA
EHEEE RS IR A (RAM) ZE [H] oo
o (B BRI ECIERS AT 0] DLLAGR M &R
TEREHY T 2 EL E Rl LB AL HEE : EB=
0x2000 ~ Ox2FEF 016090 oo vatus - o
« FERECEASALHE{E 0x8000 ~ Ox87FF

s

0x0000 0x0000

Range

\ Ox87FF PC value = Ox7FF
MCUS PIC-101 3 o= 0CHIP
45 “




ERtECTE A ¢ 40 B4 & [BIREEHERYELEL

* HREES
* [EIREE

- D) BSR registert/J#&bank

-DIFSRX registerfN NS A

W AA=T

Direct Addressing

From Opcodg

Indirect Addressing

5 BSR 0O 6 7 4 FSRxH 0O 7 FSRxL 0
Lt rirrricrtr 111711 NN SN (S N N N N N AN N N N N N
“ N - > - A
] Bank Select Location Select Bank Sele Location Select
ox00 [ T SRS
Ox7F

Bank 63

@ MICROCHIP



M-EREL RS
R EREC R

7 FSRnH 0 7 FSRnL O
HNEENEEEpENENEEEN

L s Location Select| — 0x2000

o LRI B e Tl D 0020
FSRx register{7H{ &R} g:giz
« ZZREATHE B 0x2000 ~ Ox2FEF Gk
o FhZefE R BE2E ], BN e A 0x120
FHEbankf—H#&E {F25(GPR) 0x20 ) OriEF

~ 0x6F, =-[flbank 180 bytes .
0x1920
Bank 50
— Ox2FEF i

VCUE PIC 101 @ MICROCHIP



P2 GOIERS @ 1ZEMEEHE

. ¥ 8-bit Ay EE(Literal) HEE IS SHYbIit-0 £ bit-7
fC &R [EHYOP Code 5 B My BT

A E PR R EEE W i rasEH

(e FH A B S EFS <, 41 moviw, addlw, retlw,, =

14-bit Instruction for Literal Instructions

OP CODE k

. MCU8 PIC-101 A8\ MicrocHip



PRI GUIER: IERGT ey (PC) 1Y4E¥% Ehk

- RN CALL K GOTO F &5 <
#EHEEE PC (Program Counter) S8 SR AT TAL L
CALL #1 GOTO {5 H i 11-bit (L B 15, R HERY
2K 1270 H HRERAE

. CEIEEE 2K AR E I, AT PCLATH 9%
MOVLP TARGET_ADDR
CALL TARGET_ADDR

14-bit Instruction for call and goto

OP CODE | k

4 MCU8 PIC-101 A8\ MicrocHip



fErlaeiess: FEGE TR (PC) RYSEEE L

- fEf5< “PAGESEL” o] DIE BN Ak RiE #E 2K FE=CEnE TR
PCLATH HE € TAE

. #54K Call ¢ Goto HYATHEAT 2K Y Page &#[E| 2 YNl AN HEE & 75 5] —
Page, ] F PAGESEL A& BIFE =AY R 3

- B4 SR EAY AL HE B TARGET_ADDR
-3 2=l POl < e

PAGESEL TARGET_ADDR

CALL TARGET_ADDR
- HER

MOVLP TARGET_ADDR

CALL TARGET_ADDR

50 MCUS PIC-101 @ MICROCHIP



RS EER(PC) AR S EhE

- LLETEPC (FExET8ss) ARZ B BEHtry TAE

- JiE

JAEFE R goto HYFEETTS

- iR E B 228 15-bit HyProgram Counter #1[1,

PSS Ay BB fir 1k

- AP EE(E 32K AR B R
- [EF PCLATH ZRERFFALEEAY 7 (B ST
- & PCL v E fERHY H HVHIEF, KEPCLATH LUK A 4

PREL(E—2Es A 15-Bit Y Program Counter

@ MICROCHIP



2 ECEEs (PC) HUAHE E4E

- Joik B HERY High Byte 5 A
PCLATH.
. T low byte %5 A PCL, {1SL 6
FEEEAE15-Bit AV{EH AFE GGl s
(PC)

5 HUPCHY{EH
' _JEEI B PCL 7k/52PC 1y Low Byte

s HL PCLATH NN ZEIA &2 E IFHIPCHIE
(Bit 8 - 14 of PC) 15-Bit Program Counter

N |

MCUS PIC-101 @ MICROCHIP
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FeFUECEes(PC) BVIHAENL

- DIPCUE IR ks, POLFfffESg  ~tisffommsetiont o
%, PCHAYE RIS H PCLATH bit 6 ~ 0 retam Bl TIIIID) Awiesy

* GOTO, CALLFE%: PChit 10~ OZR A4S retteirrror s =

CALL

é\) blt 14 ~ 115[6@ PCI—ATH blt 6 ~ 3 PCLATH]| I6I4‘} I Il IOIQLIC{ODE['IO:O]

* CALLWE%: PCLEHIZE 5 Wreg, PCH e

2l | PCLATH bit 6 ~ 0 e ¢ Sl
« BRWES S PCHYNZS+ WregfR12 T T W

7= [A]PC s Sns Smmmi R
* BRAFE < PCHYIN A +HE S Ibit 8 ~ 0 et

B8, SR 12 FETF[EPC, 19 bitZ Rl & S ) -
Ho5a e + opdont 0

VCUE PIC 101 @ MICROCHIP
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¥ EHE(Relative Addressing): lookup table

PSECT resetVec, class=CODE,delta=2
resetVec:
pagesel start

goto start

PSECT code

start: _
movf  DisplayValue, W
paﬁesel SevenSegmentDecode
a SevenSegmentDecode

C
movwf PORTB
goto Continue

SevenSebgmentDecode:

rw
rettw  0b00111111 ;decode O
rettw  0b00000110 ;decode 1
rettw  0b01011011 ;decode 2
rettw  0b01001111 ;decode 3
rettw  0b01100110 ;decode 4
rettw  0b01101101 ;decode 5
rettw  0b01111101 ;decode 6
rettw  0b00000111 ;decode 7
rettw  0b01111111 ;decode 8

~ retlw  0b01101111 ;decode 9
Continue:

BRI E R #u ]

I/0O Port B

MIcRrROCHIP

W Register

@ MICROCHIP
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¥ EHE (Relative Addressing): with FSR

* {5 FHFSREE IR 2 EC 1R A

El’]??ﬁ LR

A 27 (DL

0 FSRE!’]E‘ITI@Z?E SYoll
(FSRxH, 7) A EE RETLW DATAZ

VTRV

ﬂ"l’ *iihnar H

55

-

L]

fam—

=2

=|
ST

constants:
RETLW DATAO
RETLW DATAI

RETLW DATA3
my function:

7 FSRnH 0 7 FSRaL 0

ANEEEEEEREEEEEEEN

; Index0 data
; Index]l data

MOVLW LOW constants

ﬂi*ﬁﬁﬁ/\j‘b{ EY$£ MOVWF FSRIL
WDBF A E Y, KTLX v rama

MOVIW 2[FSR1] ;DATA2 IS IN W

MCU8 PIC-101

(constants|0x8000)

Location Select |

~ 0x8000

\— OxXFFFF

0x0000

Program
Flash

Memory
(low 8 bits)

Ox7FFF

@ MICROCHIP
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¥ Ehk(Relative Addressing): with NVMREG

« DL A A EERET
user ID, EEPROM &

jﬁéfi-__k;tlfi t !Ei

HE= {Ireglsterj@

I%iﬁ EEIAHELE

EY S

@Jﬁz NVMADRL &

H, NVMCON1,7X{%
2 AT
NVMDATH & L.

BANKSEL NVMADRL : Select Bank for NVMCON reglsters
MOVLW low constants ;

MOVWE NVMADRL ; Store LSB of address

MOVLW high constants :

MOVWE NWMADRH : Store MSB of address

BCF  NVMREGS : Do not select
BSF RD;

Conflguratlon Space

Inltlate read

MOVF  NVIDATL,V ; Get LSB of word
MOVWEF PROG_DATA_LO ;
MOVF  NWMDATH,V ; Get MSB of word

MOVWEF PROG_DATA_HI ; Store in user locatlon

Store 1n user locatlon

MCU8 PIC-101

/ Start —\l

'\ Read Operation

l

Select Memory:
Program Memory, DIA, DCI,
Config Words, User ID (NVMREGS)

l

Select
Word Address
(NVMADRH:NVMADRL)

l

Data read now in
NVMDATH:NVMDATL

l

(/ﬂ End N\
\ Read Operation j
o

@ MICROCHIP




\:}
1
1Y 1
=

HE

o




J__EE%E[/]DB /2%% (_‘)
B - BF(EFT)RONA

» T #EHIFR~(Decimal):

° MOVLW 100 ; B AU 3 100(10) to W Reg.

* TNHEEHIFR N (Hexadecimal): <-7Ni#EHE H>H, <17\
% H > h, Ox<4- 7 H >

MOVLW  3FH ;& AF % 3F 16 to W Reg.
MOVLW FEh ;& AE 85 FEq1e) to W Reg.

MOVLW  Ox3F ;& AF % 3F 16 to W Reg.

@ MICROCHIP



Y ARTATREE ()
BUE ~ BT (Fon)RonA

—HERIFRoR(Binary): < #EHIEL H>B, Ob < EFHIE H>
: MOVLW 111100008 ; & A5 OXFO to W Reg.
. MOVLW  0b11110000 ; #k A} i OXFO to W Reg.

ﬁl‘h—v

+ JUEHIFRoR(Octal): </\HERE H>0, </\AEREH>Q, </HEHIZ
E >0, </ HIE H>q

MOVLW 2000 : &k ACES#4 128(10) to W Reg.
MOVLW 2000 : E} AUBCH 128(10) to W Reg.
MOVLW 200Q s #k A7 128(10) to W Reg.
MOVLW 200q ; B A By 128(10) to W Reg.

59 MCUS PIC-101 @ MICROCHIP



- i E’]S%mff‘% (=)

nﬂ'r—.

BE ~ B

(J JLJ)% 2

« ZZt(ASCN): T <FgT>
. MOVLW ‘¢’
* Constl EQU ‘a’

o 5% (Label): <label> :
* loopl:
* loop2:

MOVLW 0x20

60

; BEATFIL ¢ to W Reg.

; Constl = /NES FNSETT A

;8 A0x20 to W reg

MCU8 PIC-101

Q MICROCHIP
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VR PR O 4 2

_ e ==mE AR S :
PROpCrEEeSS ‘ Oﬁ?ﬁf\ﬁz{é FHHYChip * PSECT udata_bankO : 5 &S bank0
#INCLUDE _ ﬂﬂﬂ—ﬁﬁéﬁ% . IHE% ,Ej.;, ® var1:. ds 1 .,'fOI" 1 byte
@Z%ﬁiﬂ_ﬁé e Var2: ds 2 ; for 2 bytes
AN (== ° é‘tfl_l_‘_’ = ‘).__:‘
#include <xc.inc> nXE*iﬁéﬂnﬁﬂgﬁﬁé{ﬁjﬂ:

EQU - B EEL

memory equ

* Properies>pic-as Linker>Custom linker
0x3f options “-presetVec=oh”

ds, db & dw - H a‘%’&(ﬂ@%ﬁﬁﬁl) e PSECT resetVec, class=CODE,delta=2 ; 4H
* PSECT edata : ‘5 25{i7 JAEEPROMEY 8 SEPIC16ATHEE “00h”EH4A

e PSECT code

* Bytes: DB 0Ox55 /
memory, . Fbyte(8bit)F&E=\,

2 A I flash * PSECT resetVec, class=CODE, reloc=2 ;

y EL

— A=

ZHEEPICI8AL AL “00h”BH A

e Word: DW 0x55aa ; fyword(16bit)f& = . . . . N
« DoubleW: DDW 0x55aaaa55; Z%dou:lgle o HEZNA] DA FHorgE ik 7 =0 (E A A
word(32bit)f& =, }ﬂ

° . i oz eésk N
PSECT udata : HHcompiler L& S EIFIT END - F2 4t o

{irsk

e PSECT udata_shr : I§ E&EF RN
common RAM

MCUS PIC-101 @ MICROCHIP



e S E

1

1 AR

Help—>Online Help Contents%XCS Toolcham%MPLAB XC8 PIC
Assembler—>About MPLAB XC8 PIC Assembler User’s Guide for
Embedded Engineers—> 4. Basic Example For Mid-range Devices

PROCESSOR 16F18446
#include <xc.inc>
CONFIG "FEXTOSC = OFF™“™

skipnc MACRO
btfsc CARRY
ENDM

PSECT udata_ bank0
max: DS 1 ;reserve 1 byte for max
tmp: DS 1 ;reserve 1 byte for tmp

PSECT resetVec,class=CODE,delta=2
resetVec:
PAGESEL main ;Jjump to the main

goto main
62

PSECT code
main:

;set

up the oscillator

movlw 0x62

movlb 17

movwf OSCCON1

PAGESEL loop ;

BANKSEL max ;starting point

loop:

BANKSEL PORTC ;read and store port

value

MCU8 PIC-101

movf BANKMASK (PORTC) ,w
skipnc

goto loop ;no - read again
END resetVec

@ MICROCHIP
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[1111

217 ¥ 2L % (lab1)
EhpHE 24

ij . File Edit View Navigate Source Refactor Pr
i N prOJeCt 1 New Project... Ctrl+Shift+N ' =

D

k2 —1 > 9 NewFile... Ctrl+N |
&FHIA[FIC IR
IIIE\ = JOD 8 Ctrle Shift+ 0 Steps Choose Project

Open Project...

EEEE E /\j %*% 75‘ j:r Open Recent Project > ; Choose Project Q Fiter:

\ Import > Categories: Projects:
E[ \ t /N ) Microchip Embedded =R standalone Project
X Close Project {2 Other Embedded (B 32-bit MCC Harmony Project
. Close Other Projects #-2) Samples G Emshr?g MPLAD IDE v8 Project )
(] F I % N T & Generic [ Prebuilt (Hex, Loadable Image) Project
I e S e W Close All Projects (& User Makefie Project
. Open File... (& Library Project
P roje Ct _ ; ) Import START MPLAB Project
J Open Recent File (& Import Atmel Studio Project
° . h . Project Groups...
|VI Icroc I p Project Properties

Embedded—> —

Save As...

Creates a new standalone application project. It uses an IDE-generated makefile to build your

Standalone

Page Setup...

P rOjeCt Print... Ctrl+Alt+Shift+P

Print to HTML...

i N EXt | Exit <Back | [ Next> Firish Cancel Help
https://youtu.be/arkPJG3z55Q

MCUS PIC-101 @ MICROCHIP
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Family : Mid-
Range 8-bit
MCUs

Device :
PIC16F18446
Tool : Simulator
Next

21T EL ZE (labl)

D)
Steps Select Device

O b LN

Select Header Family: id-Range 8-bit MCUs (PIC10/12/16/MCP)
PIC16F 18446 v

Tool: Simulator « | [[] Show all

< Back Next > Finish Cancel

MCU8 PIC-101

@ MICROCHIP



* pic-as(v2.41)
* Next

66

(o

i P YN —F
LV E

122 (lab1)

8 New Project o
Steps Select Compiler

1. Choose Project

2. Select Device Compiler Toolchains

3. Select Header 5-XC8

=\ on Boxe XC8 (v2.41) [C: Files\Microchip\xc8\v2. 41\bi

5. Select Compiler i (v2.41) [C:\Program Files\Microchip\xc8'v2. 41\bin]

F Folderpm]ed ] @ic-as (v2.41) [C:\Program Files\Microchip \xc8\v2.41\pic-as\bin]

MCU8 PIC-101

Cancel

@ MICROCHIP



EENTF

* Project Name : labl @
° PrOJeCt LOcatIOn . Steps Select Project Name and Folder

1. Choose Project

C:\RTC101\example\e |& ===

12Z(labl)

13
' &

5. Select kar Project Location: D:\data\RTC\RTC101\example\ex1 Browse...
X 1 o ?:::: R Project Folder: D:\data\RTC\RTC101\example\ex1Yab1.X
* Project Folder:
C:\RTC101\example\e R

|:| Use project location as the project folder

x1\lab1.X

e )75 Set as main
project

* Finish
T‘Jlﬂzﬁuﬁa@@ﬁﬁ |

. MCU8 PIC-101 A8\ MicrocHip

Encoding: 1SO-8859-1 v




7 2%(—)(lab1)

70 Asource codeZI|EL

s A CSKKIEERYFEZE  Source Files> )5 B A #% > Add Existing

Projects x| Files | Classes

68

YEER M2 2 e N2 P
ltem > L FE(F IR 250 H $F 2 ZeE 28
21~ I
B3 Select ltem X
Look in: exl v [j('
lab1.X
S
Recent Items
Desktop
B
Documents Store path as:
O Auto
[; (@ Relative
This PC O Absolute
(] Copy
l# File name: lab1.asm
Network Files of type: | All Files v Cancel
MCUS8 PIC-101

= lab1

+ @ Header Files

# ﬁ Important Files

+ @ Linker Files

=}-{g5] Source Files
-6 (3R

&g Lbraries

4@ Loadables

@ MICROCHIP



I Asource codeZl|EZZ( ) (lab1)

* MAFTFEZE : Source Files2> /& BB AFE>New
o 2iEEEAssemblyFile.asm—=2>Hg; A File Name:, %% H £~ Finish
o 2>1EFEOther>Assembler=> &= AssemblyFile.asm or AssemblyFile.s5 ]

= Finish
'E:; New AssemblyFile.asm X =
: Projects x| Files @ Classes

Steps Name and Location | |
e e e - labl

Fofects [t # ﬁ Header Files

Folder: Browse...

Created File: D:\data\RTC\RTC101\example\ex1Yab 1.X\newAsmTemplate 1.asm '@" @ Important Flles

#-(i) Linker Fies
= E] Source Files
g newAsmTemplate1.asm
# @ Libraries
i-[@ Loadables

< Back Next > Finish Cancel

o MCU8 PIC-101 A8\ MicrocHip



¥ T source code (lab1)

* Source Files> ELiEEfE 22
« YREE{RAVIE SR
* AREEfE T\

e Build

e Clear and Build

e: / _:t E — | SN A TN A ’
eE (RIVEERERE N JTHIOutputti &
Th~ r ™ e ™ | Search Results | Output x|
E:j v w v - A R D @v A A N Mv "V Legacy Debug Tool Info x  lab1 (Clean, Build, ..) x

; v At — ! . il -"'.L"'! = S - ID Location space  used Oh ( 0) of 4h bytes ( 0.0%)
Clean and Buld for Debugqing Main Project .
make[2]: Leavirg directory 'D:/data/RIC/RTCION examplef exl/1abl . X'

! make[1]: Leavirg dixectory 'D:/data/RIC/RTCION exampledex1/1abl X'

Build for Debugging Main Project

Build Main iject Clean and Build Main pijE(t BUILD SUKESSRL (total time: 455ns)

Leadivg symbols from D:/data/RTC/RTCI01/ exampl ef ex1/ 1abl . X/dist/defaul t/debug/1abl X detug. elf. ..

BUI| d Wlth pRO c 0 mp ari o M ai n pf oje ot Clean and BUI'd Wfth pRO Comparison Ma'm pijEd Loadivg oode from D:/data/RIC/RTCION exanpl ef exc1/1abl Y/di st/defaul t/debuz/1abl X debuz. elf. ..

Program loaded with pack,PICI6Fiooce DFP,1.19.362 Microchip
Leading ocoupleted
1

YVIITIL

o MCU8 PIC-101 A8\ MicrocHip



FRAGER T (labl)
. BLEERRSH

. %ﬁ%?ﬁ&ﬁﬁ'ﬁ%ﬁﬁm*EE’IE%JLTﬂQnﬁ #Pause
o EMET O FIEAREL, F5 4 Reset

o 524N—FEEEE | File > Project Properties = Simulator = Debug Options =

Debug startup > Halt at Reset Vector, Debug reset = ResetVector—> Apply 2
OK

0000 0008k @04

Reset

il

- Debug e Proje o Pase et

. MCU8 PIC-101 A8\ MicrocHip




FRdakREH(labl)

e 1ZFOutput WindowEE =4l [ &R 2,/ 5 source codefZhL E
PC OxO, =Z B[IF2 =C)Z 5 i {Freset vector

s HiEBEREE|ZEFlinkerfEE “-presetVec=oh”, File = Project
Properties = pic-as Linker = General > Custom linker options 2>
ResetVector—>1E & - presetVec oh 2> Apply - OK

. ereral ptions for pic .41
Search Results | Output x ~s = e . -
> Conf: [default
>  Simulator Libraries
Legacy Debug Toolnfo x  Simulator x  Trace/Profiing x lsb (Buld, Load, ..) x  Debugger Console X . i e S =
| Bwl,c::g obal Op: Style of call graph listing in map file Short-form aph (default) ~
]ﬂ] h »  pic-as Assembiler
nehirg - EEEEE
Initiglizirg sumilator
bo souree oode Lines were found at aurrent BC 0D, Use Program menory view to see instouction oode disassebly, e
Option Description erated Comman: Ise ts
User program stopped
User progran finished R
Manage Network Took
[ox ][ cmnem | [ aemy s [

. MCU8 PIC-101 A8\ MicrocHip



SR Y —

E’]\\\D%E%(L‘ ﬁﬁ?

{Eline 72E5L—"K

_ *‘}'I_
IIIIX

FRdakREH(labl)

* Window > Target Memory Views 2> File Registers

A — R LN L

60
61
62
63
64
65
66
67
68
69
70
71

3

73

e Fline 8185L—T

SRS 2 U 55

Sy )JT\EDX

RAM £ 0xFF. E{IQEQ FBW SHYfile register@ i DLAT

PSECT
Start:

code

;clear data memory

clrf FSROH
moviw  0x20
movwf  FSROL
loop: clrf INDFO
incf FSROL,F
bifss FSROL, 7
goto loop

;set data memory
clrd

movlw

FSROH
0x20

to Oxff with FSR,

with trandition

to compare with trandition

T 732 A R0x20 ~ 0x7F RAM [0, ST A 2T T
FETETT I

0Ox20 ~ Ox7F
NN

Search Results Variables Call Stack Breakpoints Output File Registers x
— |Address 00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF ASCII
Ql o010 = |- [3F [F0 [FF |- = = Jo0 00 [00 = == = == = e2i.-e- LLo-e--
g 0020 {00 |00 ;0 0 |00 |00 |00 ;O 0 (00 }D 0 |00 (00 (oo |00 |00 0 0 |iecscons soviasies
e P — = PPeCE PP - P N I e — PR P -
% 0030 vu (i i'.“’J :0 0 |00 00 “‘J'J oo 00 00 I'."-J \le] \Ly (LU 1V .GU ................
0040 [oo oo !00 oo Joo oo j0o_Joo oo oo oo Joo o0 foo 00 00 |--eea-er ce-e-.--
¥ [oos0 loo oo Ioo oo Joo Joo 0 [oo oo [00 |00 [00 [00 00 [00 00 |e.eeees eeeeee.s
— |ooéo [0 Joo Joo Joo Joo oo 0 [0 00 [00 [00 [00 [00 [00 [00 00 [-veeeees seeeeees
0070 oo oo "un 100 |00 [o0 |00 [00 [00 |00 00 [00 [00 |00 [00 [00 feeeeeees seeeesss
0080 uu 100 v CE L8 [g0 _ joo ‘LOG 00 00 20 iC? 01 |00 joo oo IOO ...............
Memory | File Registers v Format Hex

MCU8 PIC-101
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= mmmwm ey

Tet e, tpnah e cont = 4 (045
Ttet il St yce ot = 37 (37

Jﬁt&ﬁm F—

S RyOXFF, &SN T 7 ZUAVAS [B], EERF M =T DAL IR R
Ho P AR 22 H] & ST THFE]
Mg SRR e E RS 7{Eword

%Uﬁfﬁnﬂ b=

=iy

FRAakEREH(labl)

& b AR B tHEIRY, 2R AAEIRE 50 &

Window = Debugging = Stopwatch

7 /\/\ I\‘

74

|
US)

& H] 75 o, 20 fE T PR A 1RF ]
F|Ie —Project Properties =2 Simulator = Oscilator Options =2

Instructlon Frequency(Fcyc) - 4 - Apply 2 OK

Wi 7 =R, 7

B Project Properties - lab1 - (Properties Cannot Change While Debugging.)

Categori

ulats
General Opkions for S
@ File Indusion/Exdusion Option categories: | Osdillator Options
-} @ Conf: [default]
o m Instruction Frequency (Fcyc)

> Loading Frequency In
> Libraries

Reset

MHz

v

s RC Osdillator Frequency
2 Building

» pic-as Global Options RC Osdillator Frequency In

250

AV

> pic-as Assembler
MCUS8 PIC-101

“\ MICROCHIP



FRdakREH(labl)

« 2T e LLCEE S 2k 4R 5, A i compilerdf s (2R HVEE SR ?
* File >Project Properties = Loading = ‘)% Load symbols when
programming or building for production = Apply =2 OK

Manage Configurations...

Manage Network Tools... ~

Cancel Apply >k Help .
. MCU8 PIC-101 A8\ MicrocHip



FRAnERES (labl)
* Window = Debugging = Output = Disassembly Listing File

| StartPage > 5:] labli.asm x listing.disasm |
EFER-r-Em-easssS S |+ & = lcizle =
55 50- ds 1
56 S51-
57 52 ;define wvarible to bankD
58 535 PSECT udata_bank0
59 54 -
60 55: PSECT resetVec, class=CODE,delta=2
61 56: resetVec:
62 0000 3187 MOVLFP 0O0x7 57: pagesel start
62 0001 2FC7 GOTO 0x7C7 58 goto starxt
64 59:
65 &60: PSECT code
66 61: start:
67 62: ;clear data memory with trandition
62 07C7 o1as CLRF FSROH 63: clxf FSROH
69 07C3 32020 MOVLW 0x20 64 : mow Lw O0x20
70 07cC9 oos4 MOVWF FSRO 65: movw f FSROL
71 07CA o120 CLRF INDFO 66 loop: clcf INDFO
72| 07CB 0AB4 INCF FSRO, F 67 : incf FSROL.F
72 07cCcC 1F&a4 BTFSS FSRO, 0Ox7 68 btfss FSROL., 7
74 07CD 2FCaA GOTO Ox7CA 69: goto loop
75 70:
76 71: :set data memory to Oxff with FSR, to compare wilith trandition
77 O07CE 0185 CLRF FSROH 72: clxf FSROH
78 07CF 2020 MOVLW O0x20 73 mow lw O0x20
79 07D0 0034 MOVWF FSRO 74: movw f FSROL
80 07Dp1 30FF MOVLW OxFF S mowv 1w Oxff
281 07D2 o01la MOVWI FSRO4+—+ 76: loopa: mowvwil FSRO+—+
82 07D3 1Fa4 BTFSS FSRO, Ox7 Tz btfss FSROL., 7
82 07D4 2FD2 GOTO 0x7D2 78: goto loopa
284 79-

76 MCUS PIC-101 @ MICRoOCHIP



lab2

- EfmHE : Bdlabl1lhE
Assembler & CEE= YRR

y Jﬁt@ﬁ%uMPLABE@MCCJﬁﬁ
A CRE =, Jfﬁffﬁﬁﬂt&ﬂﬁ
0x20 ~ Ox7F RAME%; 5 0xFF 45
%?

s SERE R —(EE BT Y
%@debugiﬁ'ﬁ? BFE I,

File Registers, Stopwatch,
Oscilator Options,
Disassembly Listing File...

77

* RAM{IZIEA S EATEFTEAEE AL
HE
o S THYHFEI EL FHassemblerfft
HIE I RRS

- R EL R R RS
R

@ MICROCHIP



lab3

- B HE  BIRE 1
AssemblyzE =, 45 5 FH e Bafi
— I 5 FE] AR 2

o HiefiklablAy P BRI new

project, project name : lab3

* 7T HIE" To Do" % NEZ

* Hlab1frE2E £]HdebughiTy,
175 delay loopHY#] THFH]

- ElENCEER

https://youtu.be/0OxSw_xIALu8

78 MCU8 PIC-101

call delay_1ms

moviw VAL_US

movwf count

; 1us

; 1us

@ MICROCHIP



bt E F(Configuration word)




fc& = (Configuration word)

s (MR G TR A 22 ] (EAE ZUE T8 g5 (PC counter) 4t A5 22 [T 22
H, AT DUE N AT JH:WF'Eﬁ

* BEZEfELE R E chiply— S EHTEEH

Oﬂ‘set‘

0x8007

0x8008

0x8009

Ox800A

0x800B

80

Code Protection

Oscillator Mode

Watchdog Timer

Power Up Timer

Brown Out Reset

Low Voltage Programming
Flash Program Memory Write...

Name Bit Pos. ‘ ‘
CONFIG1 0 RSTOSC[2:0] FEXTOSC[2:0]
13:8 FCMEN CSWEN CLKOUTEN
CONFIG2 70 BOREN LPBOREN PWRTS[1:0] MCLRE
13:8 DEBUG STVREN PPS1WAY ZCDDIS BORV
i WDTE[1: w PS[4:
CONEIG3 0 DTE[1:0] DTCPS[4:0]
13:8 WDTCCS[2:0] WDTCWS[2:0]
CONFIG4 =0 WRTAPP SAFEN BBEN BBSIZE[2:0]
13:8 LVP WRTSAF WRTD WRTC WRT
7.0 P
CONFIG5
13:8

MCUS PIC-101 g\ MiCROCHIP
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* HFINTOSC :

* 2xPLL
* LFINTOSC :
* EC
°LP:32.768

P Y e - B

1~ 32MHz

31KHz

Khz, $%3

Evii

Luu»u

* XT:~4MHz
* HS : ~20MHz, [ KSR,

—_— o

)L_;\ D)SJE_‘%%)_

==H

 Second Oscillator :

32.768KHz

CLKIN OSC1

&— Extemal

Oscillator

(EXTOSC)

CLKOuUTI 0SC2

4xPLL Moge

SOSCINISOSCI

Secondary

PLL Block

2 PLL Mode

Oscillator
K’_ (505C)
50SC0
|
|

LFINTOSC

..................

__________________

| HFNTOSC |
HFFROR0]

1-32 MHz

Oscillator

..................

FSCM

9-bit Postscaler Divider

CON30]

Y

(=] b d g‘
& |S

Fl k=]
w

é
2
i ¢
r g
k4
=
2

» To Peripherals

» To Peripherals

- To Peripherals

@ MICROCHIP



rm e B I BC B

Name: CONFIG1
Offset: Ox8007

Configuration Word 1

Oscillators

Bit 15 14 13 12 11 10 o 8

Access R/P o R/P U U R/P
Reset 1 1 1 1 1 1
Bit [ S 5 4 3 > 1 o
| | RSTOSC[2:0] | | FEXTOSC[2:0] ]
Access u R/P R/P R/P [W] /P R/P R/
Reset = 1 1 1 1 1 1 1
Bit 13 — FCMEN Fail-Safe Clock Monitor Enable bit Bit 11 — CSWEN_Clock Switch Enable bit
Value Description Value Description
1 FSCM timer enabled 1 Writing to NOSC and NDIV is allowed
0 'FSCM timer disabled 0 The NOSC and NDIV bits cannot be changed by user software
Bits 6:4 - RSTOSC[2:0] Power-up Default Value for COSC bits Bits 2:0 - FEXTOSC[2:0] FEXTOSC External Oscillator Mode Selection bits
This value is the Reset default value for COSC and selects the oscillator first used by user software. Refer to COSC — Ibaliiad Description
operation. 111 ECH (External Clock) above 8 MHz
Value Description 110 ECM (Extemnal Clock) for 500 kHz to 8 MHz
111 EXTOSC operating per FEXTOSC bits 101 ECL_ (External Clock) below 500 kHz
110 HFINTOSC (1 MHz), with OSCFRQ = ‘010’ (4 MHz) and CDIV = 0010’ (4:1) 200 Oscilatonnof enabled
0l LFINTOSC 011 Reserved (do not use)
010 HS (Crystal oscillator) above 4 MHz
100 |SOSC 001 XT (Crystal oscillator) above 100 kHz, below 4 MHz
01l Reserved 000 LP (Crystal oscillator) optimized for 32.768 kHz

010 'EXTOSC with 4x PLL, with EXTOSC operating per FEXTOSC bits
001 HFINTOSC with 2x PLL (32 MHz), with OSCFRQ = "101" (16 MHz) and CDIV = “0000" (1:1)
000 'HFINTOSC with OSCFRQ = 32 MHz and CDIV = 1:1

82 MCUS PIC-101 @ MICRoOCHIP
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83

FHFoscLP Low-Power

Optimized

HFINTOSC
Frequency

Wﬁlg ElEli|L7

0.92 1
1.84 2
0.88 1
1.76 2

1.08 -40°C to 85°C
2.16 MHz  -40°Cto85°C
1.12 MHz  -40°Cto 125°C
224 MHz -40°Cto 125°C

* WEBaERE R (R AR dEtik /T2

» HIt A Z

KA ZEMCUF] DLIE

H&IBETAIE
%Eﬁ? If’E IR R E & TR BB, NI &

[

i A AR
ﬁ{é)ﬂl_nﬂﬁ@ Z1UART, USB...,i5%

FEEGE A] P A7 i [E

N2 HL B

=

Z W AR

JiRF A B A

BT

MCU8 PIC-101

RHVER S =

Figure 39-6. Precision Calibrated HFINTOSC Frequency Accuracy Over Device Vpp and Temperature

Temperature (°C)

85+

=3
=3
1

40

5%

3%

2%

6%

18 20

23

30

35 40

Voo (V)

45 50 55
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POR, OST,PWRT
* POR : Power On Reset f )

+ FEMCLRE H S Vdd, 3 BT
2—EMNENLR, FEE—( MCLR
resetﬁﬁ@i PWRT

* PWRT: Power-up Timer |

* POR 1%,PWRTHF4EECPU keep i
fEreset[NBE, B £timer)zi \ Reset | Executi>on/

e OST : Oscillator Start-up Timer Value Description

s G e e MY fe i, 2] 11 PWRT disabled
Ff4&hold CPUJ resetiRRE, H. 10 PWRT set at 64 ms
2 FTEE IR &IRIE1024 01 PWRT set at 16 ms
(E4EH. =2 EERCHA T, Al EE T 00 PWRT set at 1 ms
5t HHfjdisable

o MCU8 PIC-101 A8\ MicrocHip

—

PWRT >

|
|
OSsT >

-t-:---

OST




=93 (Watchdog Timer)

o EHREGHE A EES 0 & HE, B B MCUTE RS A P PR A
« WDTH H = Hfree running RCHRZ 23, I MCUE A Sleep mode

F WDT{y 78 e A4 5115
o EWDT i ifiF = &EH MCU
* Time outZHHA O] E]1ms ~ 2565 @31KHz

» DICLRWDT+5< 5 FRWDTE T8 zs

* /£Sleep mode, time outl¥ & ECPUNAE

o 1] DIAFEREE SN T, FEHFenable or disable WDT

* 1Fdebugf& E& dlsable WDT, 2L %2 WDT time outzE 4= [ reset—
E-debughyitE

m

@ MICROCHIP



(P)BOR — (Programmable) Brown Out Reset

o EVAdERR [ [EE—E LI, MCUFL &y CrFFfEresetiRRE
« ILIHEEE B T P IEE RS ERE, MCUSR T 1] THEARY T1E

/}é‘[ lﬁk&bﬁg BO RE/j 27?&& VBoR
o ARG SRR

Figure 39-9. Brown-out Reset Timing and Characteristics

VDD
Zé VBOR and VHYST
VBOR _____________________ 1 V
Q&en Broww E(Device not in Brown-out Reset)

RST08—»! o~

VBoRYs

Reset : | —
: + ReTo4" L

(due to BOR)

86 MCUS PIC-101

Brown-out Reset
Voltage

2.55
230
1.80

Low-Power Brown-out 16

Reset Voltage

Brown-out Reset
Hysteresis

2.7
245
1.90

19

4

285
2600)
2.05

.

v BORV =0

V BORV = 1(F

V. devices only)
BORV = 1(LF
Devices only)

V' LF Devices only

mV

@ MICROCHIP



RARFEZL(Sleep mode)

« $NFTSLEEPYE 2 b T LFHCPUE A pRHRAE

N T

¢ CPUIRAE(RIS 2

¢ P EEWDT {E L5 T WDT(R B

« g/ NIRHERE R N, RER B R R TS A (typ 0.1~ 0.2uA)
S Events that wake processor from sieep

MCLR Master Clear Pin Asserted (pulled low)
WDT  Watchdog Timer Timeout

INT INT Pin Interrupt
TMR1 Timer 1 Interrupt (or also TMRS on PIC18)
ADC A/D Conversion Complete Interrupt
CMP  Comparator Output Change Interrupt

CCP - Input Capture Event
PORTE PORTE Interrupt on Change
SSP Synchronous Serial Port (I2C Mode) Start/ Stop Bit Detect Interrupt

. MCU8 PIC-101 A8\ MicrocHip



ICSP(In-Circuit Serial Programming)

. %Plcxéﬁ,%%f%%chipﬂ R SR RE2 pins
« RN RS « chip & IEFEIE PCBIY, SRR =0, BUEERR
T4 FEI’J&LJE.

Pin 1 Indicator

MPLAB Snap DEBUG
'Pin |Pin |ICSP |CORTEX® |AVR® |AVR  |UPDI|PDI | debugWIRE |TPI

# | Name |(MCHP) SWD JTAG | ISP(&DW)

Connector

\ Debugger Pin Descriptions
/ 1=MCLR |
\ > 2 = VoD —] 1 TwP NCIR MCIR MCIR
2 _—
/ 3 3 = Ground 2 TVDD VDD  VIO_REF VTG VIG VTG VIG VTG VIG VTG
Debugger 4 _ -
\ : 4=PGD 3 GND GND GND  GND GND  GND GND GND GND GND
/ 7 5=PGC 4 PGD DAT  TDO SWO D0  MISO DAT DAT DAT
8 - S
N\ 6 = Do not connect 5 PGC CLK TCK  SWCLK TCK  SCK CLK
/ = UniEslilariesP 6 TAUX AUX RESET RESET CLK dW RST
8 = Unused for ICSP =
7 TTDI TOI 0l  MOSI
| |8 Tims ™S SWDIO  TMS

MCUS PIC-101 @ MICROCHIP
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Lab3

. E%& H = DABRES ZEEE 1ms

o SEEHTTEEL¥project, Device :
PIC16F18446 Tool : Simulator,
Project Name : lab3, Project
Location :
C:\RTC101\example\ex3, Project
Folder:
C:\RTC101\example\ex3\lab3.X

 Z5key-in DI ERET

* Compilef 1%, LA StopwatchEH &

BT E S I E?1ms?

« O] DLE I Ay 1E7E0.5, 10 or
200mS

MCU8 PIC-101

PSECT code
start:

call
loop: golo

delay Ims:

movlw

movwi

dec loop:
nop

decfsz

£oLO

retum

end

delay_lms
loop

VAL,_US

Count

count, f

dec_loop

: 2us

; lus
> lvs

: lus
: count=0, 2Zus
- count>0, lus
> 2u8

- 2us

@ MICROCHIP
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* FE{E—{iE1/O porti A AN TH B
registers, PORTX, TRISx & LATx

« HYNMHEEregisters:

 ANSELx : JH[L 75

« WWPUx : N#} I HERE or 25 A
* INLVLx : gy A B8 ERAEAT 2]

* SLRCONx :EEFAAEfY | RS2

2 ODCONX S FE S (open-drain) FE]

#1/0 pin 5 BAELER T 8E, i & chip
power on resetlFHYEATN %K% XZ
HERALLDIAE, & 2 BB IL DI R, AR 22
R AAEE T BEZE
» BERGECGETHF 18

/O pin
source or smkﬁ%jﬁ%i;ﬁﬁg

MCU8 PIC-101

AN OfRIE

Read LATX

/5

TRISX
Er BRI
Write LATX
Write PORTX Voo
=
Data Register A

Data bus |
|\J —F] VO pin
Read PORTX
A
To digital peripherals

ANSELx

To analog peripherals «g

Vss -

@ MICROCHIP



BANKSEL PORTE ;

DXA“

o TRISX f/Otigy Aty H e (£ 2 Zal.omim - S
+ VOZw ity MR AL L 0" s R
o \JOTER By A, M HEL i T3 1 aw s i 1o

+ FIPORTXEEEpinflyEBSREL Sk b s'™ S0 7 S
%”PORTXEE’ J:ZE% PORTX 1‘4,,\\\{?{[& -—--———————

Ox08

& H{éﬁ/@@JPORTX JELZE‘fLERead- = Biiiirec © e
modify-write, SSIMUEEERHEIIFIARE « =

Ox13 TRISB 70 TRISB7 TRISBS TRISBS TRISB4

LA I X Ox14 TRISC 7:0 TRISC7 TRISCB TRISCS TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
ox15
Ox17

o LATX{RFF H B & 1% 5L £ LATX or S EE R == ==
PORTx® H | s

ox1F2g ANSELA 7:0 ANSELAS = ANSELA4 ANSELA2 | ANSELA1 | ANSELAD

—_— . ” ” _\_[_,‘ " ” Ox1F38 WPUA 7:0 WPUAS WPUA4 WPUA3 WPUA2 WPUA1 WPUAD

. A N S E LX N —_ 1 VAN 0 Ox1F3A ODCONA 7:0 ODCAS oDCAS ODCA2 opcal oDCcAQ

J l I:IR D i E ﬁu Ox1F38 SLRCONA 7:0 SLRAS SLRA4 SLRA2 SLRA1 SLRAO

0x1F3C INLVLA 7:0 INLVLAS INLVLAS INLVLAZ INLVLA2 INLVLA1 INLVLAQ
E . Ox1F3D

2 fr1/0 pin e
Q / p Ox1F42
0x1F43 ANSELB 7:0 ANSELB7 | ANSELB6  ANSELBS = ANSELB4
I—:EEI‘ ;_.}-L —— \ I:I [ . Ox1F44 WPUB 7:0 WPUBT WPUBS WPUBS WPUB4
() E ZIS t J/ @ @)—T‘ \ I O I n 0x1F45 ODCONB 7:0 ©0DCB7 oDces oDcas oDCB4
ﬁ‘ DX IE p 0x1F48 SLRCONB 7:0 SLRB7 SLRBS SLRB5 SLRB4
Ox1F47 INLVLB 7:0 INLVLB7 INLVLBS INLVLB5 INLVLB4
‘ HEHT o e = gy
I % Reserved

P I Fese D e, =M

Ox1F4E ANSELC 7:0 ANSELC7 | ANSELCS | ANSELC5 | ANSELC4 | ANSELC3 | ANSELC2 | ANSELC1 | ANSELCD

;EQ Ox1F4F WPUC 7:0 WPUCT WPUCS WPUCS5 WPUC4 WPUC3 WPUC2 WPUC1 WPUCO

EF: E IVI I O r E': P C B — 0x1F50 ODCONG 7:0 0ODCCT oDCcce 0ODCCE oDCC4 0ODCC3 oDCcc2 oDCcc1 0DCCo

—a —a iE. E. 0x1F51 SLRCONC 7:0 SLRC7 SLRCS SLRCS SLRC4 SLRC3 SLRC2 SLRC1 SLRCO

0x1F52 INLVLC 70 INLVLCT INLVLCS INLVLCS INLVLC4 INLVLC3 INLVLC2 INLVLC1 INLVLCO

VCUE PIC 101 @ MICROCHIP



/O Pin B #25EHEILED

* PIC16F18446EL A TE SR A moximum curmrent

-

o Vdd pinfg A B 1 250mA )

e Vss pinfg NEEf 1 250mA .

Clamp current, I (Vpjy < 0 or Vi = Vpp)

o I/O p|n:a:§‘j< Eé‘j)[[‘ : SOmA Tota pwer issipaton(z)

on Vgs pin()

on Vpp pin{"

on any standard IO pin

-40°C = T = +85°C
85°C = T =+125°C
-40°C =T = +85°C
85°C = Ta =+125°C

250 mA
120 mA
250 mA
85 mA

+50 mA

+20 mA
800 mw

Device Characteristics |

Input Low Voltage

Vie I/0 PORT:
D300 « with TTL buffer
N A T D301
hd D302 . ith Schmitt Tri
* & FLI/O Port 5l fE oo
D303 «  with I°C levels
L V| L D304 - with SMBus levels
D305 MCLR
Py Input High Voltage
V| H Vin /0 PORT:
D320 +« with TTL buffer
[ ] D321
VOL D322 * with Schmitt Trigger
buffer
° VOH D323 « with I2C levels
D324 + with SMBus levels
° M | N D325 MCLR
D350 Ipur
Y Ty p I Ca I Output Low Voltage
D360 VoL Standard I/0 PORTS
[ ]
M ax Output High Voltage
D370 Vou Standard 1/0 PORTS
MCUS8 PIC-101

93

2.0
0.25 Vpp+0.8
0.8Vpp

0.7 Voo
A

07on

25

Vpp-0.7

= 0.8 v
= 0.15 Voo v,
= 0.2 Vpp v
= 0B VoD v
— 0.8 v
= 0.2 Voo v
— = v
— = v
_ — v
— = v
= = v
— — VvV
120 200 pA
—_ 0.6 V
— — Vv

|Conditions

4.5V=Vpps5.5V
1.8V=Vpp=4.5V
2.0V=Vpp=5.5V

2.7V=Vpp=5.5V

4.5V/=\/pp=5.5V
1.8V=Vpp=4.5V
2.0V=Vpp=5.5V

2.7V=Vpp=5.5V
Vpp=3.0V, Vpin=Vss

IOL =10 mA, VDD =
3.0V

IOH =6 mA, VDD =3.0V

@ MICROCHIP



Lab4 : ELAR1/OF2E4]
« B hy H A 2 SRRy, B i & MCU
/0 pintig tH EHR
* F|FH Lab3HVIEIE EIIFE T\ Fy e, A5 o —([8] e 22
ZOOmsEEIIﬁiﬁ
o 5[E200msEL= or YEFLED], LED1H£2|MCUHY
RA2 pin.

» FIFIAPP_All_ MCU 202353 & SNAPHE( TS5
. J%ﬁ *?UE%EE“KT%E,,Dg/jzwconflguratlon word

oy Bl OF g

ax B

e Crystallor{si FHNIR32MHz, (T 2% & R AES, 0] (53
%2}E¢§74\‘\%4MH2
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TN Elabd

; configuration set OSC = 32MHz, has to divide &, then 0SC = 4MHz ; select 1/0 pin be input or output, l=input, O=output
banksel OSCCON] moviw  0Ob11001011
moviw  0b01100011 movwf TRISA
il it . moviw  Ob01111111
‘,va:::axtmg 0SC switch ready movwf  TRISB
b ORDY moviw  0b00011001
goto wiilt movwf  TRISC
repeal:
) o ) bsf LATAD =
; set all port A p-ln as dfg?tal 10 an e dulay 200G =
; set all port B pin as digital I0 pin bof LATAZ :
e s call delay_200ms :
cird ANSELB — repeat
moviw  0b00001000
movwf  ANSELC delay 200ms:
moviw d_200
: enable or disable open-drain movwi c_200
clrf ODCONA loop 1:
moviw  0b01010000 : RB6 & RB4 are I2C interface call delay_lms
movwf  ODCONE decfsz c 200 §%
clrf ODCONC oo loop_1
refurm .
95 ~ MCU8PIC101 o @MICRDCHIP
© 2023 Microchip Technology Inc. and its subsidiaries



Labs : i A HEEGRE

- EEH HE : EEMCU 1/0 pin{E 4 MNERE S

il

Labd Ry, (R HISW 32 SR HURRE, LA LED ON-OFFHFfH],

SW37H#E 22 MCU RCO pin
o ETEER)SA WTTERF, LED ONBSFE] £5250ms, OFFIHE] £5100ms

o I ERUI NS LED ONHB#[E] £100ms, OFFHE L] £250ms
« https://youtu.be/i6avLRbIIwQ

« NIRESE : A (T (E2ZLED ON or OFFHERS 1~ 255ms

96
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on_count
off_ _count
1v_on
iv off

on bme: ds
off ume:

repeal:

N ZElabs

equ 100
equ 250
equ 250
egqu 100

Checkkey:

ds 1

LATA2 - g :

checkkey :
on_time,w
delay_200ms ;
LATAZ -
checkkey

of f_time,w
delay_200ms ;
repeat

MCU8 PIC-101
© 2023 Microchip Technology Inc. and its subsidiaries

btfss
OO
moOwv o
movwii
mowv o
movwii
retuarnm

mowv o
movwi
rrvOwv o
movwii
roturm

sSw>
pushkes
o Cournt
orn__time
off_ count

off_ time

iwv_on
orn__time
iwv _off
off time

@ MICROCHIP



Ulll’

THF &S (Timer)
* MCUA S RV TG 28

 Timer O : 8/16 bit timer/counter

* Timerl/3/5 : 16 bit timer/counter

 Timer/2/4/6 : 8 bit timer

* Signal Measurement Timer(SMT): 24 bit timer/counter

@ MICROCHIP
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See TOCON1
Register

P

| Tockipes |

TOCS

= TMROL Rj-=

Timer 0 51

TOCKPS

Prescaler |

Clear

<>

COMPARATOR

{}

TMRO High
Byte

TO_match

ﬁ % Latch
Enable

TMROH

TOASYNC

&

i

-

——— Peripherals

[—- TOIF
TO_out

TMRO

ck G-

PPS
RxyPPS

16-bit TMRO Body Diagram (TO16BIT = 1)

—

TMROL

TMRO High
Byte

| our

L
Read TMROL
H\a : ! Wrrite TMROL

\"-8

St e —

<

internal Data Bus

e

MCU8 PIC-101
© 2023 Microchip Technology Inc. and its subsidiaries
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Timer O (725

Oox00
e Reserved
0x0598B
0x059C | TMROL | 7:0 ' ' TMROL[7:0]
0x059D | TMROH 70 TMROH[7-0]
Ox0O59E | TOCONO 7:0 TOEN TOOUT TO16BIT TOOUTPS[3:0]
Ox059F | TOCON 7-0 . TOCS[2:0] | TOASYNC | TOCKPS[3-0]

Bits 7:5 — TOCS[2:0] Timer0O Clock Source Select

Bits 3:0 - TOOUTPS[3:0] TMRO'Output Postscaler(Divider) Selest =bi= 18-1. Thaerd Clock Bource BolecHons

Value Description ke CIGEN SO
CLC1_out
JEYT 1:16 Postscaler 110 sosc
' 101 MFINTOSC(500 kHz)
1110 1:15 Postscaler 100 LFINTOSC
— | o011 HFINTOSC
1101 1:14 Postscaler 010 Fosc/a
001 Pin selected by TOCKIPPS (Inverted)
1100 1:13 Postscaler 000 Pin selected by TOCKIPPS (Noninverted)
100N 1:12 Postscaler Bit 4 — TOASYNC TMRO Input Asynchronization Enable
+ Value Description
1010 1 11 POStscaIer 1 The input to the TMRO counter is not synchronized to system clocks
o o | The input to the TMRO counter is synchronized to Fosc/4
1001 1:10 Postscaler
Bits 3:0 — TOCKPS[3:0] Prescaler Rate Select
1000 1 :9 POStscaler Value Description
— 113731 1-32768
0111 1:8 Postscaler 11310 1:16384
: | 1101 1-8192
0110 1:7 Postscaler 1100 1-4096
e T 1011 1-2048
0101 1:6 Postscaler 1610 1:1024
1001 1512
0100 1:5 Postscaler 1000 1:256
e 0111 1-128
0011 1:4 Postscaler [o110 164
- 0101 1-32
0010 1:3 Postscaler 0100 116
RPrTA 0011 18
0001 1:2 Postscaler [oo10 [ 1-4
I 0001 A==
0000 1:1 Postscaler 0000 BB

100 MCUS8 PIC-101 @ MICROCHIP



lab6

o il HAE : [N AEMCUANE BN S Timer, & | SECPUHF %%
@%E’J EHFBEJ?E T E S5, T AR T AV LAEp A 4a
TimerZ=1{iy

* Timer O clockz&)H3ZEMFINTOSC(500KHz), T LA
clock#EHA B 2us.

o By T HUIms#RES 1L, Fit DAprescaler 7%1 2,
postscalersy fx1:1, H /%8 bit fA=, TMROHZz250,E[1 1]
JE P

« By [ HIETimer O3 1A &R T i e H, B E
PIRO : TMROIF bit

@ MICROCHIP



- setting Timer 0 operation mode

102

banksel TOCON(
moviw  0b10100001
movwf  TOCONI
moviw  0b00000000
movwf  TOCOND
moviw  time_base
movwf  TMR(H

clrf TROL
banksel PIR0

bef TROIF

FHEIE
repeat:

banksel LATA

bsf LATA2

call checkkey

movf on_time,w

call delay_200ms ;
banksel LATA

bef LATAZ?

call checkkey

movf off time,w
call delay_200ms ;
goto repeat

MCU8 PIC-101
© 2023 Microchip Technology Inc. and its subsidiaries

b6

delay 200ms:

movwi
banksel
bsf

banksel

btfss
2O

bef
banksel
decfsz
2O

banksel
bef
refurm

c_200
TOCONOD
TOEN

PIRD
TMROIF
loop_1
TMROIF
c_200

e 200.3%
loop_1
TOCONO
TOEN

@ MICROCHIP



PWM(—)
» Capture/Compare/PWM module : CCP1~ 4
* Capture/Compare mode clockzJJEa] DL & Timerl,3 or 5
* PWM mode clockZJE ] DLE Timer2, 4 or 6
* PWMG6 & 7 : clockZR A r] DL F Timer2,4 or 6
* By T L ZEAHPWM6EZKIZEHILEDIFYZEE, clocksK ) % A Timer 2
[/ 2 PWMii - 21| RA2, Bl L 7,52 FH £l Peripheral Pin Select(PPS)T/]
RE
* AT DAL BB ARG T & FHEPWMS6, Timer 2 & PPS =Fdchip[N &)
REREE

@ MICROCHIP



PWM 5 BiE] &t

LL
NS
&)

(=)
+ {55 FIPWMIE B 119

Duty cycle registers |, — PWMxDCL[7:6] ﬁjﬁ ;EL!‘E
PWMxDCH A

{} T P To Peripherals ’ PWMI{/E%E%

(Not13i-::li:l::tt)c:ser) 4 ¢ PWM%§$HE, ?b't
W o PWMI Y TR =

Comparator S - Q o s
: PPS PWMx SR 5= an
———————————————————— 1 — s : e [ —LF A
imnz Moduleﬁ ‘ I\E;[ % $HU 'C/E[\
™Rz Rl PWMxPOL RXYPPS TRIS Control o :I:)[‘%ft@iﬂ le_l
g =l

i/lh Period

i Comparator : — [ F:I |_l_“ ° 7FE ’ﬁz ’f }E:.H $§7 ee

[=]]

T2_match — Pulse Width .
- =~ l=—TMR2 = PR2
'

1e—TMR2 =
PWMxDCH[7:0}:PWMx DCL[7:6]

1
——————————————————————— ie—TMR2 = 0

104 MCUS PIC-101 @ MICROCHIP
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I AAS S —
= /*\‘t —
PWMAHEHETH A ZW(=)
Equation 24-1. PWM Period
PWMPeriod = |(T2PR) + 1| « 4 « Tosc « (TMR2 PrescaleValue)

Note: TOSC = 1/FOSC

Equation 24-2. Pulse Width
PulseWidth = (PWMxDCH:PWMxDCL|7:6]) »« Tosc « (TMR2PrescaleValue)

Note: Tosc = 1/Fosc

Equation 24-3. Duty Cycle Ratio

(PWMxDCH: PWMxDCL[7:6])
4(T2PR + 1)

DutyCycleRatio =

Equation 24-4. PWM Resolution
log|4(T2PR + 1)

bit
log(2) =

Resolution =

MCUS PIC-101 @ MICROCHIP



Timer 2 /738 &
o 355f5 clock source : Fosc/4
e TAEFREZ : Period Pulse 111?1

MODE

: MODE}3)
software gate, mode[4:0] = ot Lame b T E—-

00000 £z

* Prescale & Postscale = 1:1 :_ - Mﬁoef‘f’ A T o
R . TxN®-{Prs]- s
* 5 TXPR =249, AT EE~10 bit, | Foi =l =

TR FPWMEggER S B L L - T e
ZE4KHz —) T |

Sources”’

TxPR QUTPS

106 MCUS PIC-101 @ MICROCHIP



PPS 7 il (—)

s HEBERTHVE A&H e :j I | e
HH AT R]EE FH R BE k g - i

o SR AR Aol || § s
HE AT DU R e A i jﬁ . §
MCURYH[—{E/O me.'.ZBZ e %

Default . Default

Wiy Aorigr tHipin, LTI HE
ﬂ A‘)_LJ‘ l:tl:l - - Location obutVaue Location | Reset Value PORT From
J/J\ EE A2 X & E\E‘g r '"":t s '""”:‘Reg'“" at POR "":’:’ 1':55[‘ O atPOR | (xxxPPS[4:0]) = Which Inputs
e me (14116 -pin o (20-p1n 20-pin devices Available

devices
° _-:,f. ':‘A i_:ljj %BE‘ ,f. INT INTPPS d RA2 ) 00010 d RA2 ) 00000 | A|B|—
$HIJ A PPS re ngte [, J//L’f L l:lﬂ Tk | TOKPPS | RA2 0000 | Ra2 | 0010 A B —

Eg AFYIO pin

107 MCUS PIC-101 @ MICROCHIP




PPSTT R

» BH{EE AR A — (i[5 2 4

i85, 1R P Sl 25 A

2 R #ZEPPS

registerB[1H] S8l A PPS5Y

TE

o« Bl 5
U HE S L AR

L%ﬁﬁ L_IJE_[Z I_ﬁkﬁ {.

A 101

PPS register([] A] 52 picig - HY

2L =

a B

* FIIPWM6ZEE 1

HEIRA2, AT

DLI40011015EH A RA2PPS

registerf[lA]

108

MCU8 PIC-101

[

(—)

Desired Input Pin
RC7

Value to Write to Register

01 0111

01 0110

ADCGRDB
ADCGRDA
CWG2D
01 1101 CWG2C
CWG2B
01 1011 CWG2A
DSM10UT

CLKR
NCO10UT
TMROOUT

SDO1/SDA1

SCK1/SCL1
CCCCC

PWM70UT
OOOOOO PWM60OUT

@ MICROCHIP



lab7

« EhnHE BB SRR T E N —(EE s, A,
TimerO, Timer 2 & PPS, K] FHPW M6 1 21| LE D 1487 —{[& -0k f&

» FRELERFA T PWMiE H Duty, Bt DAB] UK R A1 B Bz Timer O
Fytime base. {HETHFYE §g FH pollingty 7 =B R A HY B 3T, 12 255
HCPUAET EBHEE, B E 2 RECPUE R, L E i H T E
(interrupt)dy 77 .

o HHET[E E A7 7Y0x04, Timer OFY F ETHR A2 200 ZH L Ox04HY iz ]

* GEATEY B ERBAEA TR Timer ORYEF ] MR Fy1ms, LLLE

A5 HA 25 EE HE PW M N i HH 288 PSR, AR A 1], e 3R P —o
count ZEEERF ], 5% Ry i 7ms.
o &y I ECAETL, PWM duty$ZEfl] L E A PWM6DCH
« ‘BBl delay counter,BELEDZRHYRER

Bl
FIH]

b l

EE[

[TH|

@ MICROCHIP
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#define
time_base
d_count
period
max_duty

LEDs taus

equ 250

equ 7

equ 249
equ perilod+l

PSECT udata
count: ds 1
status: ds

dec pwm:

banksel
decf
btfss
rethe
banksel
bef
rethe

PWM6DCH

PWM&6DCH, {

ZERO

status
ILEDs taus

© 2023 Microchip Technology Inc. and its subsidiaries

status,0

FENL Elab7

PSECT 1isxrVec, class=CODE,del ta=2

pagesel
banksel
bitfss
retfe

bcf
banksel

b 3
PIRDO
TMROIF

TMROIF
CcCount

count  f

d_count
Count

status

IL.EDs taus

dec_pwm
PWM&DCH

PWM&EDCH, f
max__dua ty
PWM&EDCH , w

ZERO

Status

IL.EDs taus

@ MICROCHIP
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FE N b7

; setting PUM6 clock source from Timer2

banksel CCPTMRSI
moviw  0b00000100 ; set PWMé6 clock source from Timer2
movwf CCPTMRSI

;Setting PUM6 working register

banksel PWMEDCL

clef PWMADCL : clear PWM6 output low duty register
clrf PUMEDCH ; clear PUM6 output high duty register
moviw  0x80

movwf  PWM&ECON ; enable PWMé output, output polarity as normal

; setting Timer 2 working register

banksel T2TMR

clrf T2TMR ; clear Timer2 counter register
moviw  period

movwf  TZ2PR ; setting PWMé6 period

clrf T2HLT ; setting Timer 2 working mode
moviw  0b00000001 ; Fosc/4 is Timer 2 clock source
movwf  T2CLKCON ’

moviw  0b0000O1000 ;

movwf  T2RST
moviw  0b10000000
movwf  T2CON

: enable Timer 2, Prescale & Postscale 1:1

MCU8 PIC-101

© 2023 Microchip Technology Inc. and its subsidiaries

; PUM output set to RaZ

banksel RAZPPS
moviw  0b000D1101
movwf  RAZPPS

banksel status
bef LEDs taus

; setting delay counter

moviw  d_count
movwf  count

; enable Timer 0 interrupt

banksel PIEQ
bsf TMROIE

: enable Timer 0

banksel TOCONO
bsf TOEN

; enable global interrupt

banksel INTCON
bsf GIE

@ MICROCHIP
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FALL /B A Es

AT
HE AR T

E/EUE

MR

i A GHait Y 42

JBR %ﬁ

{ Ano
Extemal ANa
Channel
Inputs > T
Internal
Channel
Inputs \

Temp Indicator ——
DACx_output —
FVR_buffer

(ADC)fze £

FVR_buffert

T

/

s

/ NREF
-———— — _ _ _Vgeepin_| }
I B

Jlllﬂl

\TF’REFH:O]

1l Positive
Ry Reference
i Select

Vss —

Write to bit
GO/DONE

ACT[4:0]

—>

PCHI[5:0] 4]/

set bit ADIF —|

GO/DONE

Vref- Vref+

sampled
input

ADC
Sample Circuit

complete

& stant

Enable

<]

~TH&TTY

CcsS

gl
[

ADC
ADC_ck omprd

Select

Foscin| Fosc

Divider| [*— FoOscC

FRC ae

ADC CLOCK SOURCE

/ Trigger Select

.
[T - - - T

Trigger Sources

AUTO CONVERSION
TRIGGER

MCU8 PIC-101

ADON ._{

Vss

ADFM

12-bit Result

A 16

y

[ aoresH

ADRESL |
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FALE / B EEHA S (ADC)FEN B RS (—)

VDD
Analog %arl?pling
....... Input VT = 0.6V , SRR
. =< . pin Ric =< 1k ! SS Rss:
' : Wr——"3 '—'W“—'j ___ __
: . Cphin _L 1
' -Vﬁ: i s p'F Vi = 0.6V 1 LEAxAace(T) CuoLp = 28 pF
= _T_ I Ref-
6V
S5\ Rss
Legend: Caowp = Sample/Hold Capacitance Voo4av]l — —
CPIN = Input Capacitance 3\‘2: |
I LEaxkaGE = Leakage current at the pin due to P i s
RIC = Interconnect Resistance Saesuiisisy .%w:t;‘:h
Rss = Resistance of Sampling Switch (kOQhm)
SS = Sampling Switch
VT = Threshold Volitage

Equation 32-1. Acquisition Time Example
Assumptions: Temperature = 50°C and external impedance pf 10 kQ, 5.0V Vpp

Taca = Amplifier Settling Time + Hold Capacitor Charging Time + Temperature Coefficient

=Tamp + Tc * Tcorr
=2 us + T + [(Temperature - 25°C)(0.05 us/°C)]

MCUS PIC-101 @ MICROCHIP
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FALE / BT s (ADC) 5 RS ()

VAPPLIED(l (zn - 1) » ) VecrHOLD ;[11Vegorpcharged to within 1 /2 Isb
—Tc
VAPPLI}E.'D('l = ey ) = VcHoLD ;[21VecrHoLDpcharge response toV 4ppriED
v 1 —eme ) = v 1 1 ;combining [1] and [2
APPLIED — € R¢ — v APPLIED — (2n+ 1) - ;combining [1] and [2]

Note: Where n = number of bits of the ADC.

Solving for Tc:
T¢c = — ChoLp(Ric + Rss + Rs) In(1/8191)
Te= —28pF(1kQ+ 7KkQ + 10kQ) In(0.0001221)

Tec = 4.54 us

Therefore:
Taco = 2 us + 4.54 us + [(50°C — 25°C)(0.05 us/°C)]

TACQ = 7. 79 1S
MCUS PIC-101 @ MICROCHIP



lab8

Bl E B HE B 2T A ERERS Tl e S ELEH T, B B R E S FHADGRT
SR NS E B W SRGE, DURICPURE RN FEBE, I SR ERRR Aty o] 2
SHAL AR e ELER SR, PLERSRAY A ME B2 LED 1y HH 5 i
AJSEEEIHVR 1A ) 2 132 22 CON2/JADO, [fiMikro_ANHYi#g A 213 22 MCU
RC3, W& Z [l E 12 ELR, SUR(E FBEERRFADO & Mikro_ANZHRE(E—

i

=EAm A ANSELC 3 & TRISC3H5 225G /51

ADCIEYlﬁﬁ%qu/\pmﬁyRQ 7 ¥E0b00010011 %2 ADPCH register

Disable’E 4584 clock source : Fosc 4MHz, /=%, [N 5 H Bihigh byteHyAD%E
x. HUFFRADCONO 550

%%EE'E:#JAvdd & Vss, i FFRADREF /550

A

—

R Tad®E £50.5 ~ 9us, = Fosc/(2*(CS+1)), #7212 ADCLK, Tad=1us

FiTimer 0¢%ﬁlﬁm~ﬁﬁﬁfﬁaﬁtngger ADCHHIA A
RN U] Fy25us, 7L ADACQ = 25,17 B (Bl H G T B A AT iSa% A 8us

MCUS PIC-101 @ MICROCHIP
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; setting ADC working register

116

banksel
movlw
movwi
clrf

banksel
moviw

movwi

RERER

clrf

moviw

movw{

moviw
movwi
moviw

movwf

bsf

ADPCH
0b00010011
ADPCH
ADCNT

ADACQL
time_acq
ADACQL
ADACQH
ADCAP
ADPREH
ADPREL
ADCONO
ADCON1
ADCON2
0x70
ADCON3
ADREF
0b00011011
ADACT
ad_clk
ADCLK
ADCPCOND
ADON

: select RC3 as analog input

: clear repeat counter

; setting acquisition time

: setting additional sample capacitor
: clear precharge time control register

: disable continue mode, clock : Fosc, left-justified

: negation ref : Vss, Positive ref : Vdd

: disable auto-conversion trigger source

: setting ADC clock frequence, IMhz, request Tad= 0.5 ~ Ous

MCU8 PIC-101

;add trigger ADC converter in Interrupt routine
banksel ADCONO

bsf ADGO

retfie

; Iln main routine, check conversion complete

repeal:
banksel
bifss
golo
repeat | :
bifsc
golo
banksel
movf
banksel
movwi

golo

© 2023 Microchip Technology Inc. and its subsidiaries

ADCONO
ADGO
repeat

ADGO
repeatl
ADRESH
ADRESH, w
PUWM&DCH
PUMEDCH

repeat

@ MICROCHIP
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w W[
KR ] R o] DU A &R S
fCE%T;TEHJ@TUJ_ Jin-line assembler, DL 2[5
El *i_h
. ﬁima“‘ﬁﬁxxﬁ bug free, it DUE FHCE A =URF, A
75 Z 4l listing filef ek Hbug, B L 25

assemblersE=HgE
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