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Cumynsauuna, SCL
HoBble BO3MOXHOCTU OTNAaOKu



N
MICROCHIP npo YTO KJiadccC

MASTERs 2014

KTo gonpeTt 4O KOHUA, TOT byaeT
3HaThb ...

Kak boree adpdpeKkTMBHO NCMNOSb30BaTh
Cumynstop B MPLAB® X

O NHXeKunn daHHbIX U BXOOHbIX CUrHaNoB
BO BpEMSI CUMYIALNK

Kak ncnonososats MPLAB Debugger (MDB)
Onsa aBToMaTusauum cMmynsaumn

O HOBbIX OTNAA04YHbIX PYHKLMAX
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1 OcHoBbI CumynsaTopa
1 lNMepudepun

1 BbiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X
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MICROCHIP Paocota c MPLAB® X IDE

MASTERs 2014 !
Installation

1 [opaepxka pasnuyHbIX nnatdgpopm
1 Windows XP*, Vista, 7, 8 (32 & 64-

bit) NG ——

1 Linux v
nelammf

1 Mac OSX S 4

1 Tpebyet JRE (Java Runtime
Environment)

1 Bknioyena B MPLAB X IDE (Tonbko
ans Windows)




e MPLAB® X IDE
MASTERs 2014 [Mpouecc pa3paboTku

[ Select Device ]

Cre.ate [ Select Build Tool ]
;OJeCt [ Select Debug Tool ]
1 Add
Files

poBP B P B B 5
%

E’ Develop W Select Simulate
Code Simulator

Select Debug Program
Debugger On H/W o

Target

¥

@  Deliver
i L

Product

© 2014 Microchip Technology Incorporated. All Rights Reserved. MPLX_SIM




iedene OcHoBbl CumynsaTopa
MASTERs 2014 Sl mu I ator

Yto Takoe CumynsaTtop”?

1 Otnapgo4Hoe cpencTso, NogodbHoe
BHYTpUcxeMHbIM oTnag4mkam MPLAB® REAL
ICE™ n MPLAB ICD 3

1 Mporpammuas cumynsaums PIC
MUKPOKOHTPONIIEPOB

1 MoxeT gaTb TO, 4YTO He Bceraa AOCTYMHO B
xenese

1 “HeorpaHn4yeHHOE” 4Yncno To4YeK OCTaHoBa
1 BoaMOXXHOCTbL npoBedeHNUa TECTOB



o e OcHOBbI
MASTERs 2014 High Level View

1 MPLAB® X IDE cocTtouT u3
ABYX YyacTteu

1 MPLAB IDE 2 /
1 Mpadpnyeckas obonouka GUI 1

1 MDBCore @
1 Agpo otnagku ~—




eAber OcHOBbI
MASTERs 2014 H e ad | ess

1 NMo3BonseT MeHATb
norib3oBaTesiIbCKUN nHTepdenc
1 MPLAB X
1 Microchip Debugger (MDB)
1 Arriba (Eclipse)

MPLAB MDB Armriba

Nt

MDB Core




eDere OcHoBbI
MASTERs 2014 M D B CO re

bonee nogpobHo o MDBCore

1 Othnagyunk (Debugger) 9TO TO, C TEM
B3aMMOOENCTBYET nonb3oeatent

MDBCGJ’E

I qun Breakpoints
1 Instruction Step | T

Memories = i Tools

I TaK >Ke Program RealICE
i H|gh Level Step EEData 1CD3
I Step Over File Simulator

- "
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||




eDere OcHOBbI
MASTERs 2014 M D B CO re

1 Nopeqa B Tom, 4ToObI OTNnagyumk
BbicTynan CBA3YyOLWMM 3BEHOM A5
BCeX MHCTpymeHToB B MPLAB®

1 MHCprMeHTbI OoTIaaKu I/IMeI-OT O,EI,HOTI/II'IHbII/I

I/IHTequ)eI/IC ; MDBCore
j Breakpoints

1 Run |
1 Step Debugger Translator
1 Halt
‘i Memories  : Tools
1 Program P
. Program RealllE
1 Read/Write |
EEData | i ! 1CD3
File Simulator




eDere OcHoBbI
MASTERs 2014 M D B CO re

1 Onepauusa Build
nomeLyaeT obpas
nporpamMmmebl B [lamaTb

Breakpoints |

Translator

Memories Tools

program | | i | RealICE

cepata | i | 1co3

File ; Simulator




eDere OcHoBbI
MASTERs 2014 M D B CO re

1 Onepauusa Build
nomeLyaeT obpas
nporpamMmmebl B [lamaTb

Breakpoints |

Transiator

¥ LR R ++1I‘-+I1I‘ﬁ .ill-llll-lllll LR RN AN
: Memaries Tools

1 AnnapaTHble | Toneee | | 1 T
MHCTPYMEHTDI I'IepeHOCFIT |
O6pa3 B File P || smulator |
MWUKPOKOHTPOINEP

EEData ICD3




eDere OcHoBbI
MASTERs 2014 M D B CO re

1 CumynaTop ucnonb3yer
obpa3s Hanpsimyto 13
namaTtu [NK

Breakpoints |

Transiator

: LR R ++1I‘-+I1I‘ﬁ .ill-llll-lllll LR RN AN
: Memaries Tools

I Reads/Writes — bbiCcTpO!
1 pyrve nnioLku. ..

progam | | i | RealCE

evata | i i | 103

B R GrmssrrsmaaEA R R R



e OcHoBbI
MASTERs 2014 SI mu | atO r

1 [daBanTte noCMOTPUM Ha
Cumynartop
«BOOPY>KEHHbLIM

progam | | i | RealiCE

Breakpoints |

Transiator

evata | i i | 103

B R GrmssrrsmaaEA R R R



e OcCHOBbI
MASTERs 2014 SI mu | a.tO r

1 OcHOBHasA onepauus
ITO Liar VIHCprKLI,VIVI

I Run aTo gl
NnoBTOpPSAOLLINECH Warn L=

I PesynbTar c warom — —
BbINONTHEHUA
MHCTPYKLIMA

1 Kak un B peansHom MK




e OcCHOBbI
MASTERs 2014 SI mu | a.tO r

1 Aapo npoueccopa

1 OonHakoBoe ONS KaXXaoro

ceMeuncTBa

1 CnexeHue 3a
NPOrpaMMHbIM C‘-IeT‘-II/IKOM oo | i [
(PC) 32-bit PORT

1 lekoamnpoBaHue KOMaH,EI,
1 ObpaboTKka npepbiBaHUA



eAber OcHOBBbI
MASTERs 2014 Simulator Timing

1 CumynsiTtop onepupyeTt ¢ AByMS
TUNaMn CKOpPOCTH

1 Simulated Time Per Instruction (TPI)

1 Executed Instructions Per Second
(IPS)



e - OcHoBbI
MASTERS 2014 Time Per Instruction

1 Cumynupyemoe TPI
yCTaHaBNMBaAETCA B CBOUCTBAX
NpoekKTa

1 HacTtoTta B
Instructions
per Second




e - OcHoBbI
ROz Time Per Instruction

1 TPl ncnonbsyetca ona spemMs-
3aBucumoun nepudpepun (PWM,

[imer, n 1.n.). e —
Q:EGME?E“U; Oiptions for Simulafoe
S @ Cont : [default 1 : ; - Rese
I I He _____ Ensuction Fre ¥ o) [1
ibraries E e
Suiding
¥C 32 (Giobal Dations)
BJ-I Mﬂ T H 2 we3las = <1 AT
e e
¢ we32get
CKOPOCTb o o
PS)! N
( )' o ][ comd |[ remtr [ reo |




eDere OcHOBbI
MASTERs 2014 PI ns

1 MopenupoBaHue
BxonoB (Pin) — HoOBoe
MPLAB® X IDE

1 Analog/Digital

1 Input/Output -
' Multiplexing

[ I'Iepuobepvm Tenepb VICI1011b3yeT
pIN

1 BmecTo buTtoB pernmcTpoB rnopToB
[loapoOHee no3xe..



e OcHOBDbI
MASTERs 2014 Stimulus Control Language

I UHXeKTupyer

AddHHble B npouecce

CUMMYINALUN “

1 B BxogHbIe Pin ealii [l |

0 MO.D'MCpI/”—'.MpyeT 32-bit PORT
AMETE L

1 Moaundouumnpyert
NnepemMeHHbIe




e OcHOBDbI
MASTERs 2014 Stimulus Control Language

1 UHxeKuus

NMPUBA3bIBAETCAH K.

1 BpemeHn i | ;
I KOMaHZHbIM UMKNaM o] [m]
1 CoObITHAM | [==] i [3=] |




e OcHOBDbI
MASTERs 2014 Stimulus Control Language

I 9TO OYeHb None3Ho!
1 NMo3BonseT npoBOAUTDL

NOBTOPSAIOLLMECH TeCTbl

1 NMosBonser ot N
MonenMPOBaTb 8-bit ADC
pasnu4Hblie cutyauum Ll o]

1 u MHoOro conbLue L

1 [lo3xe noapobHee...
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1 OcHoBbI CumMmynsaTopa
1 NMepudepun

1 BbiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X




MICROCHIP
MASTERs 2014

He BCA nepudepus

[Mepudepun

Coverage

nopgpepXxuBaeTtcd (noapepxka
~25 nepudepumnHbiX moaynen)

ADC
COG
DMA
INT
NCO
PPS
TMR

CCP
COMP
ECCP
IOC
OC
PWM
UART

CodeGuard™
CWG

IC

MCCP

PORT

RTSP

WDT



MICROCHIP

MASTERs 2014

Simulator

MPLAB® X IDE
display

peripheral

L MPLAB X IDE v2.10 - MyDemiol : default

Debug Team Tools Window Help

El’ll: Edit View PMawvigote Source Rolgctor Bun

G S D @ ke

e &

1K X X |

PC: 00

1% -8 - ‘&. = -9 5B
Bl wln un

PIC32MXIEOFS512

E PrOj..

ﬂ-lifuo-- ]Jl:lnlm [ Sendices

= B MyDemeol

-~ [@8) Header Fies

E- g Inpor tant Fies

£ Makefie
B unker Fies

& [ Libraries
@ [BF vLoadables

LLLR |

|: MyDemo1 - Dashboara @ =

@iﬂﬂﬁﬁ

g hﬁumi =
I- Device B
gl FIC32MX350FS 120
- 2 Checksum: OxF 7083939
= nEh' Compiler Toolchain
Lo Production Image @ XC 32 (v1.31) [Cr\Program Files | =
EMunnry
€ Usage Symbols disabled. Chck to Enable Load Symib
- [ Dala 32768 (OxB8000) by bes
ﬂ Program S26550 (Gx82FF0) bytes
& ﬂ Debug Tool
il Simulator
e 1 JCiic: fior Simulate

ed Perip Er e

f [ n

:Tasks

i

uﬁ\g\mm

=< tosks >

e I:Hh:'h in r.||[ | opern u-d |.1cnj=-' =

© 2014 Microchip Technology Incorporated. All Rights Reserved.

MPLX_SIM
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e [Mepudrepus

maSTERs 2014 Settings

1 UART nmeeT cBOU HAaCTPOUKHU

3 rProject Properties - 16877 =T
Categories: : |
| Cpbons for Simulator .
= * Conf: [default] Cption categories: | Uartl I0 Opbons . :. Ressl
> Simulator
Loading Enabls Liart1 IO
Libraries ;g,__.tl:,._.,t i- A
¢ Building =
& t Fil MIA
= @ XCB8 ghobal options | = i :
XCB compiler
EKCE lmker

Cption Description

Manage Configurations. ..



e Mepudepusn

maSTERs 2014 Settings

1 ADC ewe oanH nepud.moaynb,
MMEeLMN CBON HAaCTPOUKN

B Project Properties - 16#877
Categories:
=0 = Crptions for Simulator
¢ General : :
& @ Conf: [default] Option categories:  Periph; ADCT T 4| | Reset |
& Sirmuiator
> Loadng Liss MPLAB 3 Style Stimulus/SCL for ...
> Libraries Min Acquisition Time (Tacg)
 okdng racuns e |
u U i
=+ @ XCB global options - l
& ¥CH comper
> XC8inker
Ootion Description
Manage Configurations. .,
| oK Cancel Bgply [ Hep _E




MICFIcﬁ\CHIP nepMCbepM;l
MASTERs 2014 A D C

ADC npeobpa3syeT nHXeKTupyemoe
HanpshXeHue B pin

PaHbwe MPLAB® IDE He
MoAenupoBan BXxoAabl

BmecTo aToro bbina gocTtynHa
NHXeKuns pesynbTtaTta B 0ydep ALLT

“Use MPLAB 8 Style...” no3sonser
paboTtaTtb co ctapbiMu SCL
(MHXeKuuna B bydep)
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1 OcHoBbI CumynaTopa
1 lNMepudepun

1 BeiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X




MIC@IHIP PI n - bl

MASTERs 2014

1 PIC® paboTaloT ¢ BHELLHUM

MMUPOM Yepe3 CBOU BbIBOAbI

MCLR
ANG/ICMP1ARAD

ANTICMP1BIRAY
AN2ICMP1CICMP2ARA2
ANICMP1DICMP2B/RPOMICNORED
AN4ICMP2C/CMPIARPSICNIRES
ANS/ICMP2DICMP3B/RP10MM/CN10IRB 10

Ves

OSCAICLKIN/ANG/CMP3IC/CMP4ARP1 WICN1/RB 1

f
L%
na

Eali =RE NI w o JRUE O O T O B

Z0SS98Lr4ecdldsp
M

OSC2ICLKQIANTICMPADICMPABIRPHICN2IRB? 10 19
PGED2DACOUTANTORPIMNCNIRE3 1 18
PGECZEXTREFIRPAMNICNARES [T12 17

Voo 13 16

CNS/RBS/PGEDYRPEINCNE/RES 14 15

I MHoro coyHKUMI

MYJIBbTUNTNEKCUPYHOTCA Ha BbIBOAbI

MukpoKoHTponnepa

AVDD

Avss

PWMILRAZ

PWM1HRA4
PWM2LRP14"™CN14/RE14
PWMZHRP13CNTIRE13
TCKPWMILRP12UNCN12/IRB12
TMS/PWMIHRP11ICNI1/RE11
Vcar

Ves
PGEC1/SDARPTIICNTRET
PGED1TDISCLRPETNCNEIRES
TOORPS"™ICNSIRBS
PGECIRP15UNCNIS/RBIS



MIC@IHIP P i n S

MASTERs 2014

1 MynbTunnekcupoBaHue MMeeT
NPUOPUTETDI

MCLR 1
ANO/CMP1A/RAD 2

AN1/CMP1B/RA1 3
ICMPACICMPIAIRAY

1 ANO >> CMP1 >> RAO
1 Input nnun output
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MICROCHIP

MASTERs 2014

1 CumynaTtop no3BonseT
OTCJIeXUBaTb COCTOSIHUE U
dyHKUUM BbIBOOOB

Pins

|winduw' Help

I

< E[ rﬂ E ©& IE;

Projects Ctrl+1
Files Ctrl+2
Classes Ctrl+9
Favorites Ctrl+3
Services Ctrl+5
Tasks Ctrl+6
Dashbeoard

Qutput

Mavigating

Debugging

Versioning

PIC Memory Views

simulator

Other

Editor Ctri+0

P

¥

+

3 /0 Pins - Editor EE—

& 1/OPins =) Lir][=]ie]

(2] =il

n i i {k’ w5 Mode Value Owner or Manoing i
Ain a.ov RAQ/CMP 1AJANO -

Airy 0.0V RAD/CMP 14/AN0 ’

iif]

- s

FizD = '1:

B Stimulus
Analyzer
3 I0Pin

ALY




MICFIQCICHIP P I n S

MASTERs 2014

Owner or Mapping

RAD/ANO
RATJANL
RAZ/AN3/VREF+

1 OTobpaxaeTtcsa Tvn an alog/digital
M in/out

1 OToOpaxXeHne npuopuTeTa
I HA3LIMN NPUOPUTET — CrneBa



MIC@IHIP P I n S

MASTERs 2014

Owner or Mapping

RAD/ANO
RATJANL
RAZ/AN3/VYREF+

1 OTobpaxaeTtcs TeKyLiee
COCTOSIHUE

1 B BonbTax, ecnu Bxoa aHanoroBbiv
1 Ounu 1, ecnu pin UMAPPOBOU

I MOXHO yCTaHOBUTb 3Ha4YeHue
pIN



~

MICROCHIP

MASTERs 2014

Pins

1 Logic Analyzer — UHCTPYMEHT,
OCHOBaHHbIU Ha COCTOSAHUM PIn

|Winduw Help

=
&l

48

Projects
Files
Classes
Favorites
Services
Tasks
Dashboard
Output
Mavigating
Debugging
Versioning
PIC Memory Views
Simulator
Cither

Ctrl+1
Ctrl+2
Ctri+5
Ctrl+3
Crl+5
Clrl+6

FC — _—
' Logic Analyzer ® |
= pra 2
= ™" |
" m L
b T
¥ : 4o 41 a2 4% ad 45 &
, 3
b [ Resetzoom |

» B Stimulus

L Analyzer
1CPin




Mlcg:ﬂln Pl n S

MASTERs 2014

: Losgilc Anoliyzer

Reset Zoom

Logic Analyzer no3BonsieT
KOHTPONMMPOBAaTb COCTOSAAHUE PIN
BO BpeMeHu (noaobHo
NTorMn4yecKomMmy aHanusaTtopy)



MICROCHIP nnaH

MASTERs 2014

1 OcHoBbI CumynaTopa
1 lNMepudepun

1 BbiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X




MIC?D;:HIP SCL/StlmUIUS

MASTERs 2014

B 2002 Microchip pa3paboTtan
Stimulus Control Language (SCL)
1 VHDL — noao0bHbIN A3bIK,
I'IO3BOJ'IFHOLLI,I/II7I NHXEKTNPOBATDb

BHELLUHWNE ONaHHbIE B CUMYJIATOP N HE
TOJIbKO...

1 SCL HeCKOnbKO CrioXeH...



MIC?D;:HIP SCL/StlmUIUS

MASTERs 2014

B 2002 Microchip pa3paboTtan
Stimulus Control Language (SCL)
1 Pa3paboTtynk nokmHyn Microchip

BCKOpe nocrie 3aBepLieHns
peanu3aumm SCL

1 lNMopgepxunesaTtb SCL cTtano
npobrnemMaTuyHo



MICFIQD;:HIFI SCL/StlmUIUS

MASTERs 2014

Microchip co3aan IN'padhnyeckmnm
nHTepdenc K SCL — Stimulus

1 [lo3BoNdeT He3aMeTHO A4
nonb3oBaTend co3aaBaTtb SCL koo

1 GUI npouie B NnOHMMaHUM U npoLle
OOKYMeHTupyeTtca 4yem A3blk SCL



~

MICROCHIP

MASTERs 2014

Stimulus akTuBupyeTtcsa yepes
Window -> Simulator -> Stimulus

SCL/Stimulus

I!Mndmnr Help

L

< Bl 41 &

Projects
Files
Classes
Favorites
Setvices
Tasks
Dashboard
Output
Mavigating
Debugging

Versioning

PIC Memory Views

Simulator
Cther
Editar

Ctri+1
Ctri+2
Ctrl+9
Ctri+3
Ctrl+5
Ctri+6

CEri+0

[

: Stimulus

o

-!:t Ere

VB

Stimulus

Analyzer
IOPin

Pin

Action

Width

Urits

Comments

) | Asynchronous | pin/Register Actions . Advanced Pin/Register | Clock Stimulus | Register Injection |




Mlt:g:mn SCL/StlmUIUS

MASTERs 2014

5 BKNNagoK cogepxaTt MHOro
BO3MOXHOCTEW

1 Asynchronous — nepeknto4deHmne Pin
Nno TpeboBaHMUIO

| © | Asyndvonous |pinRegister Actions | Advanced PinRegister | Clock Stimulus | Register Injection

Action Width Units Comments




MIC?D;:HIP SCL/StIFﬂUlUS

MASTERs 2014

5 BKNagok coaepXXaTt MHOro
BO3MOXHOCTEN

Pin/Register Actions —
nepekntovyeHne pin-oB nnu
PErMCTPOB MO pacnnucaHuio

Advanced Pin/Register — bonbLue
BO3MOXHOCTEN MO CUHXPOHHOMY
nepeknoYeHunto pin/register

Clock Stimulus — nepnoaunyeckas
MHXeKUKMa pin




MICFIQD;:HIFI SCL/StlmUIUS

MASTERs 2014

5 BKNNagoK cogepxaTt MHOro
BO3MOXHOCTEW

1 Register Injection — HXeKunga
DEMNMCTPOB N3 dhanna



lwmﬁgimn ES(::L./SStirT]lJILJES

MASTERs 2014

1 Asynchronous

[lepBbLIM AenomM BbibMpaeTca pin

ans UHXeKunu

1 Hucnagarwmm cnnucok r|0|<a3b||3aeT

BCE MWHbI KOHTPOMnepa

i @R B E

@

| Stimulus

Asynchron US| PinfRegister Actic

Fire
[=] -

%ﬁéﬁiﬁﬁm 7




M.ﬁ\ﬁ;ﬂm SCL/Stimulus

MASTERs 2014

1 lanee — BbIOMpaem gencreue
1 Set High — yctaHoBUTL NMH B 1
1 Set Low — ycTtaHOBUTbL NUH B O
1 Toggle — nepekn4YnTbL COCTOAHNE

LLLLLLLLLLLL



M.ﬁ\ﬁ;ﬂm SCL/Stimulus

MASTERs 2014

I ... BbIOUpaem gencreue

1 Pulse High — pin B 1 B Te4yeHune
3aaHHOro BpemMeHu

1 Pulse Low — pin B O B Te4yeHue
3aaHHOro BpemMeHu

LLLLLLLLLLLL




M.cﬁﬂ.p SCL/Stimulus

MASTERs 2014

1 Ecnu BbIOpaH Umnynbe —
3apjaeTcH Bpems

I B komaHOHbIX UMknax nnu B
“pbeanbHOM” BpeMeHMU




Mlt:g:mp SCL/StlmUIUS

MASTERs 2014

Pin/Register Action no3Bonser
MHXEeKTUpoBaThb B
pins/registers/fields ocHoBbIBasACHb

Ha BPpeMeHM

I B komaHaHbIX yMknax nnu B
“pbeanbHOM” BpeMeHMU

1 LUpknbl MOryT .=
y [®]] PnfRegister Acbons | Advanced Pin/Register I Clock Stimubus E Regeter Injection

|53 | Asynchronous

5 Time Units  |ms = | [J| Repeat from action: |0 - Wait between repeats: 1
S I I s I !
I-I O B I O p b C 5 Tane RAD RAL CMPCON L CMPON Click here to addfremove signals
Ly 0 o 1 1
i 1 1 0 0
¥
£ mchronous stmulus applied succe



Mlt:g:mn SCL/StlmUIUS

MASTERs 2014

Pin/Register Action

MoXkeT MEeHATb 3HAaYEHUSA PErNCTPOB

1 Omo cumynamop - He meHsrom
OaHHblIe 8 peasibHOM MK!

I He acMHXPOHHbIE CODLITUSA TPEDYIOT
HaXkKaTUA KHOMKN «MNPUMEHUTb»

(apply)



s SCL/Stimulus

MASTERs 2014

Advanced Pin/Register no3BonsroT
MHXEKTUpPOBaTb AaHHbIe
OCHOBbLIBAsACb Ha YCINOBUSAX

: Stimulus

: Define Triggers




s SCL/Stimulus

MASTERs 2014

1 1Ba wara

1 OnpegennTb ycnoBus ans
cpabaTbiBaHUA TpUrrepa

1 3agaTb OENCTBUA, BbINOSTHAEMbIE
nocne cpabaTtbiBaHUSA YCOBUSA

: Stimulus

|&)] | Asynchronous | PnfRegster Actions| Advanced Pin/Register | Clock Stimulbus | Regster Injection|
Define Triggers

RAZ | Click here to add ramove signals

@ RE M &

¥l ||

L
38 syndhronous stimulus appbed successfuly.



s SCL/Stimulus

MASTERs 2014

Clock Stimulus nerkmmn nytb Ans
nepnoanyeCcKnX MHxekumun

1 OnpepenuTb
1 Low/High cyeTymk unknos
1 Bpemsa Start/End

! : Stimulus

©)| | Asynchronous | Pin/Register Actions | Advanced Pin/Register | Clock Stimulus | Register Injection

2 Label  Pin Inital | Low ... High... Begn End Comments
RaQ Low 20 1020 cyc

g Synchronous stimulus appliad successhidly.




s SCL/Stimulus

MASTERs 2014

Register Injection npeaocraBnseT
BO3MOXHOCTb UHXXEKUUUN AaHHbIX
n3 chauna

: Stimulus




s SCL/Stimulus

MASTERs 2014

1 Tpu BapuaHTa
1 Demand: Korga 4Yntaem perncrtp
1 PC: koroa PC = xxX

1 Message: Tpurrep(bl) 3a4aH B
doanne gaHHbIX

: Stimulus




s SCL/Stimulus

MASTERs 2014

1 NMMpumeHseTcA, Hanpumep, Npw
cCUMynauMmn nonyyeHUsa gaHHbIX
oT nepudepun, nogooHon UART

: Stimulus




MICFIQD;:HIFI SCL/StlmUIUS

MASTERs 2014

Stimulus noaxoanT AnNA NPOCTbIX
3apayd

SCL HaMHoro mouiHee

1 [NomHUTE? Stimulus 310 ToNbKO GUI
(rpadpunyeckaa obonoyka) K A3bIKY
SCL



Mégim: fS(:LJESt“T]UILHS

MASTERs 2014

dPann SCL 310 TeKcToBbIU chann,
KOTOpPbLIN NoaKn4vaeTcs K
MPLAB® IDE 4yepe3 okHo stimulus

® ® |: Logic Analyze

m
(R Asynchronous

p— 1)
o g

ﬁ%ﬁ&&ﬂi;;

Fin/Register Acti

Fire Fin



MIC?D;:HIP SCL/StlmUIUS

MASTERs 2014

Mpu yctaHoBke MPLAB® X IDE BblI
nony4yaete SCL User’s Guide

.\docs\SCL Users Guide
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MASTERs 2014

[MpocTton SCL chaun

testbench for "pic18f4620" is
begin

process is
begin
RAO <= '1’;
wait;
end process;

end testbench:
1 YcTaHasnmeaeT RAOB 1



MIC?D;:HIP SCL/StIFﬂUlUS

MASTERs 2014

B peanbHomMm MK gencreus
nponcxooaT oAHOBPEMEHHO

A B CumynsaTtope Bce npoucxoaunTt
nocnepnoBaTesibHO

singleStep
BbINOJSTHEHWE KOMaHAbl
NHKpPEMEHT stopwatch
0bpaboTka Kaxxgown nepudepun
BbinoniHeHMe SCL npoueccoB



Mlt:g:mn SCL/StlmUIUS

MASTERs 2014

Cumynupyemas nepudcepusa n SCL
HEMHOro 3amegnsoT BpeMs
CUMYTALNN

singleStep
BbINOJSTHEHWE KOMaHAbl
NHKpPEMEHT stopwatch
obpaboTka Kaxxgown nepudepun
BbinosiIHeHMe SCL npoueccoB
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SCL BbInonHsAeTcHa rnocrie
BbINONMTHEHUA UHCTPYKUUU U
nepudgepuu

MoxkeT npenogHeCTU Cloprnpu3bl

Mpumep: nepenonHUNca Tanmep,
BbiCTaBneH dnar npepbiBaHUA,
3aTteM SCL UHXeKTupyeT HoOBOe
3Ha4vYeHue B Taumep
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[Mogo6Ho C unun Java B SCL
3anuchb

testbench for PIC32MX360F512L is end testbench:

9TO TO Xe CaMoe, 4YTO

testbench for PIC32MX360F512L is
end testbench:



Mlt:g:mp SCL/StlmUIUS

MASTERs 2014

KommeHTapuu B ctune C nunu
VHDL

/[ C style comment
-- VHDL style comment



" SCL/Stimulus

MASTERs 2014 Testbench

Kaxxgana SCL nporpamma cooepxuT
oAuH testbench

testbench for PIC32MX360F512L is
/] processes, variables etc. go here
end testbench;

B MPLAB® X IDE nmsa KoHTponnepa
HOCUT AEeKOpaTUBHYIO POrib

1 Ctapble Bepcum TpeboBarnn cooTBETCTBUE
nmeHn MK ycTaHOBIEHHOMY B MPOEKTE



" SCL/Stimulus

MASTERs 2014 Configuration

SCL nporpamma mMoxem
cogepxatb KOHdUrypaumio

configuration for PIC32MX360F512L is

// shared variables and labels go here
end configuration;

// testbench follows

CopepXxuT ccbinku K variables u labels
OTNaXMBaemoro Koaa

1 [lo3songet SCL npoueccam
B3aMMOOENCTBOBATb C NEePEMEHHbLIMU U
MeTKaMu B KoAe



" SCL/Stimulus

MASTERs 2014 P rocess

[lpouecchbl 3TO cekuuu, rge
npoucxoauT BCA paboTa

Process is
begin
/] process statements go here
end process;

testbench moXeTt cogepxaTb
HECKOJIbKO NpoLEeCCOoB

1 Bce akTuBHbIE NpoOLLeCChI 3anyCKaloTCA B
KaXXObl KOMaHOHbIN LMKIT




" SCL/Stimulus

MASTERs 2014 P rocess

[lpouecchbl 3TO cekuuu, rge
npoucxoauT BCA paboTa

Process is
begin
/] process statements go here
end process;

BbinonHaAOTCA nocnegoBaTesfibHO, HO
NCeBOOKOHKYPEHTHO C TOYKU 3PEHNA
KOMaHOHOIO LUUKI1a



" SCL/Stimulus

MASTERs 2014 P rocess

MoXxHoO gaTb UmMsa npoueccy

ProcessName: process is
begin
// process statements go here
end process ProcessName;

1 imeHa gosmKHbl ObITb pasHbIMUA
1 Ecnun HeT umeHn, To SCL
CreHepupyeT nmsa cam

1 Bo3amMOXHO, 4TO nmeHa oyayT
MCNOJIb30BaTbCA B CrieAyHOLWMX BEPCUSAX



Mlcnﬁ\cl;:mn SCL/StlmUIUS

MASTERs 2014 W al t

OnepaTtop wait — Hanbonee
BaXXHbIN onepatop B SCL
npouecce

Korga BbInONMHUTCA nocnegHUn
onepaTop npouecca, SCL
Ha4yuMHaeT BbINONMHATLCA CHOBA
C NepBOro onepartopa



" SCL/Stimulus

MASTERs 2014 W ait

SCL npouecchbl BbINOTHAKTCA
KaXXObIN KOMaHAOHLIA LUK NOoKa
He CTOJNIKHYTCA € walt

I OTCYTCTBME onepartopa wailt

o3Ha4yaeT beckoHe4yHoe BbINofIHeHune
B OOHOM KOMaHOHOM UUKIe

1 PesynbTaTt — olunbka

SIMO004: Failed to parse SCL SCL022: Process
contains neither a wait statement nor a sensitivity list
line(#)



" SCL/Stimulus

MASTERs 2014 Wait

4 TMNa onepartopa walit

walt; /lunadorned
wait on sensitivity; //sensitivity wait
wait until condition; //condition wait
wait for timeout: /[timeout walit



" SCL/Stimulus

MASTERs 2014 W al t

walt;
1 CoobwaeT SCL ocTaHOBUTBL
npouecc HemMearieHHOo

process is
begin
wait; // terminate the process now!
end process;



" SCL/Stimulus

MASTERs 2014 W al t

walit on sensitivity;
XOeT USMeHeHuUe 3Ha4YeHus

process is
begin
wait on RD1,; // pin RD1
wait on uservatr; /[ user variable
wait on STATUS; [/ STATUS register
wait on PORTD.RDO; // bit field RDO

end process;



" SCL/Stimulus

MASTERs 2014 W ait

walit until condition;

1 XXpoeT Korga ycnoBue CTaHeT
BEPHO

process is
begin
walit until PORTA == 128;
walit until RD1 == 1’;
wait until ADCON.ADON == "‘1";
walit until PC == 4;
end process;



" SCL/Stimulus

MASTERs 2014 W ait

wait for
1 XXaeT 3agaHHOe Bpems

process is
begin
wait for 10 ic; // 10 instruction cycles
wait for 10 ms; // 10 milliseconds

end process;



" SCL/Stimulus

MASTERs 2014 Wait

Mo>xXHO KOMOMHUMpPOBATb Wwalt-
TUNbI

process is
begin
walit on RD1 for 10 ms;
wait until PC == 10 for 20 ic;

end process;



" SCL/Stimulus

MASTERs 2014 B pe M ;I
10 ic; // 10 Instruction cycles
10 us; /l 10 microseconds
10 ms; /[l 10 milliseconds

aHarnorn4Ho ps, ns, sec, min, hr

Bpems MoXxeT ObITb Crly4aHbIM

random_time(lower, // lower range value for random value
upper, /[ upper range value for random value
units, // units of desired time value (ns, ms, s, )
seedl, // random generator seed #1
seed?, // random generator seed #2

result); I/ result variable



" SCL/Stimulus

MASTERs 2014 B pe MS

®yHkuusi now() sozspawiaem mekyuiee spemsi
cumynsauuu

variable timeMark : cycle;

timeMark := now(); // 3agpuxkcuposaru epems

i.l;.(now() > timeMark + 20 ic)
then // ebinonHumMb amo ecnu npouwsio
I/l 6onbwe yem 20 Tcy nocrne
/[ 3agpuKkcupo8aHHO20 8peMeHU



MICFi@D;:HIP SCL/StlmUIUS

MASTERs 2014 Assignment

Onepaunun npucBOEHUS.

1 NMMpucBanBarOT 3Ha4YeHUA Ha
BXOAbl, perucTpbl, NaMATb

RAL1 <="1" // pin RA1 high

ANO <= 3500 mv; // pin ANO to 3.5V
ADDRESH <= 128; // ADDRESH to 128
ADDRESH <= #16#80#; // ADDRESH to 0x80

ADDRESH <= B"10000000"; // binary 10000000
SSPCON1.CKP <="1; [/ SSPCON1.CKP to 1



MICFi@D;:HIP SCL/StlmUIUS

MASTERs 2014 W al t

[TpucBOEeHnA 3HaYEHUMN
nepemMeHHbIM UMEKT YYyTb OPYrown
cbopmar

intVar :=123; /| set intVar to 123
timeVar ;=10 ms;: // settimeVar to 10 ms

strVar :="test": [/ set strVar to "test"



" SCL/Stimulus
|f

MASTERs 2014

Jlornka npnHATUA peLleHnun
npeancraBrieHa KOHCTPYKUUEN

If-else

If booleanExp then
scl statements

elsif booleanExp then // optional
scl statements
else // optional

scl statements
end if;



" SCL/Stimulus
|f

MASTERs 2014

Jlornka npnHATUA peLleHnun
npeancraBrieHa KOHCTPYKUUEN

walit on RDO: /[l make RD1 inverse of RDO
If RDO == ‘0’ then
RD1 <= ‘1"
else
RD1 <="'0";
end if;

If VDD <= 2500 mv then /I Simulate power down

STATUS.PD <=1’ /[ power down status
end If;



e SCL/Stimulus

MASTERs 2014 L 00 p

LHuknbl dopmMUupyroTca ¢ NOMOLLbIO
loop

loop

scl statements

exit when booleanExp; // optional
end loop;

// infinite loop (no exit when)
loop

RDO <=0’

wait on RDO;
end loop;



" SCL/Stimulus

MASTERs 2014 L 00 p

LHuknbl dopmMUupyroTca ¢ NOMOLLbIO
loop

//clock until pc == foo label
loop

RDO <="0"

wait 4 ic;

RDO <="1"

wait 4 ic;

exit when PC == foo;
end loop;



" SCL/Stimulus

MASTERs 2014 L 00 p

LHuknbl dopmMUupyroTca ¢ NOMOLLbIO
loop

/flunadorned exit
loop

AN1 <= 3500 mv;

exit; /[l unconditional exit
end loop;



" SCL/Stimulus

MASTERs 2014 L 00 p

MoXeT nMeTb HeCKONMbKO TOoYekK
BbIXxoaa

//multiple exit conditions
loop
wait on RD1;
RDO <="0",
exit when STATUS.Z == 0;
exit when RD2 =="0',;
end loop;



" SCL/Stimulus

MASTERs 2014 Wh | | e

BoipaxeHue while. MoaodbHo loop,
HO C NMPOBEPKOU NTOrMYecKoro
yCcrnoBus

while booleanExpression loop

scl statements

exit when booleanExpression // optional
end loop;

1 YcnoBue while MoXeT MeTb BbIXoa
when



" SCL/Stimulus

MASTERs 2014 Wh | | e

BoipaxeHue while. MoaodbHo loop,
HO C NMPOBEPKOU NTOrMYecKoro
yCcrnoBus

//loop until PIR2.EEIF is cleared
while PIR2.EEIF == 1 loop

RD1 <="1"

wait on RDO;

exit when PC == 0; // device reset
end loop;



" SCL/Stimulus

MASTERs 2014 Ty p es

SCL no3BonseTr
nofib3oBaTefIbCKUe TUMbl U
nepemMeHHble (types u variables)

1 [lepeyncneHune

type color is (red, blue, green);

1 MaccuBsbl

type bit_vector is array (integer range <>) of bit;



e SCL/Stimulus

MASTERs 2014 Ty p es

IlInana3oHbl

type Byte Is range O to #16#FF#;

1 [InanasoHbl MOTYT UMETb
onpegeneHne B BUOe pa3MepHOCTU

type voltage is range -10000000 to 10000000
units mV,
V =1000 mV;
KV = 1000 V;
end units;



" SCL/Stimulus

MASTERs 2014 Variables

OnpepeneHuve nepeMeHHbIX

variable varName : type;

variable intVar : integer,

1 Trin MOXeT ObITb MNOJSIb30BATENBCKUM
NI npegoripenerieHHbiM

1 lepemeHHble ana SFRs, nonga u pin-
aBToMaTunyeckn cosgarotcad SCL



" SCL/Stimulus

NASTRRe 24 Predefined Types
bit string
bit_vector text
boolean time
byte vector_file_mode
character voltage
cycle word
daddress

file_open_kind
file_open_status
frequency
iInteger

line

paddress
severity level
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SCL/Stimulus

Constants

[lpenocraBneHne KOHCTaHT B SCL

IntVar
IntVar
intVar
intVar
intVar
intVar
intVar

1;

BlllOll;

#HBHT0#:

#10#10#;
#16#FFFFFFFF#:
= #16#FFFF_FFFF#,
= 1e9;

/l decimal 1

// binary 10

// octal 70

/l decimal 10

/I hexadecimal

/[' 's ignored!

[/l scientific notation



" SCL/Stimulus

MASTERSs 2014 Constants

[lpenocraBneHne KOHCTaHT B SCL

charVar ='a’; /l character 'a’
stringVar ="SCL"; /] String
boolVar = true; /[l enumeration
pin ='1"; // pin hi
pin ="'0" // pin lo



" SCL/Stimulus

MASTERSs 2014 Constants

SCL He noagepxuBaet
AeCATUYHbIe apoon

1 Kak ycTaHOBUTb Ha pin HanpsXxeHue
3.5B ?

VDD <= 3500 mv;



" SCL/Stimulus

MASTERs 2014 S h are d

SCL nmeeT poctyn K nepeMeHHbIM
U MeTKaM oTnaXxuBaemMoro Koga

I HyXXHO 00BABUTL B
KOH(Uurypaumm ooLime
nepeMeHHble U MEeTKWU

shared variable varName;
shared label labelName;



" SCL/Stimulus

MASTERs 2014 S h are d

SCL B MPLAB X TaK Xe no3BonsdeT
nmeTb goctyn K GPR perncrtpam
yepe3 shared locations

shared location varName := locationAddress;



" SCL/Stimulus

MASTERs 2014 Shared - Variable

configuration for "PIC16F877" is
shared variable stateVar,
end configuration;

testbench for "PIC16F877" Is
begin
process is
begin
If stateVVar == 0 then
RDO <= 1;
else
RD1 <= 0;
end if:
end process;
end testbench;



" SCL/Stimulus

MASTERSs 2014 Shared - Label

configuration for "PIC16F877" is
shared label main;
end configuration;

testbench for "PIC16F877" is

begin

process is
begin
wait until PC == main;
report("reached main");
end process;

end testbench;



e SCL/Stimulus

MASTERSs 2014 Shared - Location

configuration for "PIC16F877" is
shared location loc70 := #16#70#;
end configuration;
testbench for "PIC16F877" Is
begin
process is
begin
wait on loc70;
If loc70 == 0 then
loc70 <= 1;
else
loc70 <= 0;
end if:
end process;
end testbench;
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MASTERs 2014 CUHXPOHM3aUMA TECTOB C NPOrpamMmmon

| Debug Team Ioos Window Heb
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1B maaclude ll | 1 configueation for "FICLIBFETT™ is LA 2. )I(neM testn u m
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MASTERs 2014 re p 0] rt

SCL moxeT BbIBOAUTL coobLueHnsa B okHO Output B MPLAB X
report(string); // string is output to simulator console

report(“Test 1: Start”);
report(“Test 1. OK™);

ﬁﬂuan

3 = Simulator x proj10 (Build, Load, ...) x Debugger Console x

' Pesetting 35FDRs
Pesetting peripherals
Purmning
Test g 1: Starc

|Single breakpoint: @Ox1E
fRunn1ng

| Test # 1: OK

Test § 2: Scart

|Test # 2: OK

Single breakpoinc: R0x4E




" SCL/Stimulus

MASTERS 2014 paboTa c channamm

OTKpbITUE dpanna
file_open(fileOpenStatus, //file_open_status

variable fileVarr, // file variable

fileName, /[ file name,

String variable fileMode) // file mode (must be read_mode)
3aKkpbiTue hanna

file_close(fileVar)



" SCL/Stimulus

MASTERS 2014 paboTa c channamm

Copepxumoe danna nHxektmpyetca B SFR no «3anpocy» —
Kaxxgoe obpalleHne K SFR untaeT cneaytoliee 3Ha4YeHne

n3 gpamna
accessin(filename, // filename (String)
mode, // data format
sfr, /I sfr to receive file data
rewind); I/ true => reuse file data after eof

accessin("C:/MyProj/MyData.dat", hex_mode, RXBODO, true);

Otcbinaet cTpoky B SFR
packetin(inString, // String to be parsed
sfr, // SFR to be injected
append); // boolean, if false, clear previous packets
packetin(inString, RCREG, true);
Yo0Ho ana nHxekumm gaHHblix B UART. MoxeT amynmpoBaTthb
NOTEPIO NAKETOB



" SCL/Stimulus

NASTARR 2058 paboTa ¢ dannamu
UTeHne cTpokm
readline(fileVar, // file variable of file to read
INStr) // string variable to receive line

UTeHne gaHHbIX (3 BapmaHTa):
read(inStr,  // String to parse
result) // variable to receive newly parsed value

read(inStr,  // String to parse
result, // variable to receive newly parsed value
status) // boolean, true if parse was successful

read(fileVar, // file variable of file to be read
location) // sfr or shared location to receive value



e SCL/Stimulus

NASTARR 2058 paboTa ¢ dannamu
HaxoxageHue subString B InString .
match(inString, [1 StHNG 10 SEAICH | e oo ne e mucs. 150t
subString) /l pattern to match? —~
T == Ilpmmep dafiaa C DaHMBED:
Pasbop dpanna . [ ——
if match(lineVar, "wait") == true then ... 0"
12 =-- pulsehil 500 us
. . 13 -- pulsehil 1000 us
read(lineVar, Variable); 14 - 10001101
18 -- wait 2 ms
16 -- 1111000010101 010
YAoob6HO Ans BblgauM KoMmaHg < .
- Stimulus :Log... ¥ = Tasks Output ‘Yariables Ci

SCL -nporpamme

machester_decadsr | tmonitor | of_be | Projl0 | 527 kight | CO2

ZkE @D B
%
p—
—
e




e SCL/Stimulus

MASTERs 2014

MoxHo nogkntoyatb HecKkonbko SCL — channos
I noAakntYeHue «TMNOBbIX» TeCTOB

: Stimulus ¥ * 'Logic Analyzer ‘Tasks ‘0u
L_J Asynchronous
g Fire = Fin Action
i
l&r-}
15 |
el
%

B

1SCL file(s) currently attached:

iy STIMD12: SCL fi
—— L D \Projectitst\18003_SIM_ClassMater ial\proj10'\proj10.0\PyWM_IR..scl
2. D:\Projectit=ti18003_SIM_ClassMaterialyprojl0yoroj10.yproj10.scl
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MICROCHIP

MASTERs 2014 n M Te p aTy p a

SCL User's Guide (B cocTaBe AOKYMeHTaLuuu
naketa MPLAB X IDE)
www.microchip.com/mplabx/

A3bik SCL
http://pic24.ru/doku.php/osal/articles/scl

SCL Code repository
http://www.microchip.com/forums/m109149.as
BX

SCL PRIMER / TUTORIAL
http://www.microchip.com/forums/m111255.as

pX
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1 OcHoBbI CumynsaTopa
1 lNMepudepun

1 BbiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X
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1 Microchip Debugger (MDB) aTo
command line obepTka anA
MDBCore, koTopas nocTtaBnsaeTcs C

MPLAB® IDE [ m

fe jw(ili o MPLABX 2509 . mplabode ¥ bin ¥ ™ | ¥

— — -_as s %e
Licmmze. = Include in library. = Shiare wit b - Eurn e feddes w, |
. MPLASY 1 8503 » it
MPLAB MDB Amha MPLASA_ 1 90 rc2 | EMECKSUIT, AT
P-IF'Lgkj:-l-?f,-"_} ertracinbjectdependencies jas
: Ms'l_.:ixrz.m' 57 frDeps.ue
MPLAEY 2 05 rcd 17 hernate. exe
o MFLA;.:-::E:E,_-T_. B ioaScmd.eng
docs | ipejas
gnuBins et jar
TR 15 fEidproc.exe

o myplab_ide

MD B CO e bin
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Ectb User Guide
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1 MepBbIN War — 3apgaetca Tun MK

mdb
> device PIC16F877

I 3aTeM UHCTPYMEHT

1 MDB nogaepXuBaeT Te Xe
MHCTPYMEHTHI, YTo MPLAB® X IDE

> hwtool sim



MIC?EI;:HIP M D B

MASTERs 2014

Hanee 3arpyxaem obpas

nporpamMmmbl Anst OTNaaKu

MDB He koMnunupyeT NpoekT
Ncnonb3ynte MPLAB X IDE gna komnmnauum

> program “proj10.X.debug.elf”

YCcTaHOBUTb TOYKMN OCTaHOBA
eclin HeobxoaAnMO

> preak main.c:53
> preak *0x108



MICFi@D;:HIP M D B
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1 3aTeM 3anycTuTb NporpamMmmy Ha
BbIMOJIHEHNE

> run

1 2KgaemM TOYKYy OCTaHOBa UNU
py4YHou octaHoB (halt)

> halt
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MoXXHO TeCcTUpoBaTb COCTOSAHUE
namatn (O3Y) unum coctosiHne NOpPToB
C NOMOLLbLI KOMaHAbI print

MDB He nogaepxuBaeTt pin (noka)

> print PORTA

KomMaHpaa Stim no3Bonsier
npukpennatb SCL dannbl

> stim “proj10.scl”
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MDB noppepxuBaeTt Bce
nHcTpymeHTbl MPLAB® X IDE,

Haubonee npuroaeH aAna padoTbl €
CUMYIIATOPOM

He TpebyeT «wkenesa»
MDB nogpgep>xuBaeTt CKpUNThI

Taknm obpasom — npurogeH ans
aBTOMaTU4YECKOro TeCTUPOBAHUS
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[lpocTO co3ganTe TEeKCTOBLIN
dann ¢ MDB komaHaamu v
3anycTuTe ero ¢ KOMaHgHOWU

CTPOKM
mdb proj10mdb.txt

YOoobOHee nepeHanpaBuTb BbIBOA
AaHHbIX B hann Ansa 3anucu

pe3ynbTaTtoB
mdb proj10mdb.txt > proj10results.txt
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Tenepb MOXHO 3anNyCTUTb TeCT Ha
BCHO HOUYb!!

M NOUTU cnatb J
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1 OcHoBbI CumynsaTopa
1 NMepudepus

1 BbiBoabl Pin

1 SCL/Stimulus

1 MDB

1 HoBoe B MPLAB X
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wmsemzer MPLAB® X IDE - Function Level Profiling

1 MNMoapepxka 6onbwmnHcTBa MK (€ data capture)
1 Pabotaetr c MPLAB®REAL ICE™
I YcTtaHaBnuBaeTcs Kak plug-in

1 lNo3BonseT cTpouTb Npodunb UCNONb30BaHUSA
dyHKUMN C BpeMEHHbIMU OTMEeTKamMu

1 Compiler instrumented trace — pobdaBnsieT Ko
A0 n nocne Bcex (pyHKUMN (TONLKO ArNf ceccum
OTNapKu)

1 bypeT gocTyneH c
www.embeddedcodesource.com
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MPLAB®

X IDE - Function Leve
Profiling

3 -I'I.j'l-: ;_.,“:_' - :.;:.,- .-.-:".:.' '-:--"-'.'".': card o mo |fn .'
| Categories: s "
| ro @ General o o
B M[anm_ﬁn] Oiption categories: LM andbrofing _ lv
I~ 2 RealICE
o Viade Data Collection Selection Function Level Profilng )
@ Lbvaries Diats Fle Path and Mame defmalsbutrace log i
(- % Buidng
&0 i — Diata Fle Magimum Size [hytes) 10000000
Lo @ wcl6-as Data Buffer Masimum Size {bytes) LTy} Cc
o welbgec Irchde Time Stamp [+ 1
@ wcl6-d [ E
Summary Profile Data Only
2y 16ear
Stal CPU When Trace Buffer is Fudl ) [+
Disable Trace Macros (rfa)
Communications Medium Mative -
!'Iilﬁsduchn (ot Used by Applcation Code) (rfa) .
1| 4y
| s
.
g
B
LS
Manage Configrations.. | g
LS
[ ox ][ cancel | [ depty | unoc |[ Hele ] 1
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Profiling

O 1PLAB X IDE V15 - Filo 5o card dems lfn : dspiciTepilzmulld pim

File: Ecit- View Navigate Source Refactor ‘Run Debug- Team' Tools Window: Help

MPLAB® X IDE - Function Level

Eles]

BiE W % % R R L LRSS k. I ;;Qv!:’.earm {owia) |
- fleosd cord_dewe ifn r:atew-e-; T Cytions for Real ICE
2R Header Fézz -9 Gard e P N AN
B Tnportant Fies |E 2 Conf: [depic33epS12muBl0_pim] tnicn categores: Dotk [*
i) Lbeay Fies ° Ba= . :
-% Lﬁ:ﬁﬁ @ Lgadng Target rin-ime rsinction spees Gl
Y, ; 3 Lirarss retruction it 5
2 g cbectFis : speed MEs %l
= ﬂ Source Files Buibding (£
B ﬁ' Libeagis - @ W16 {Global Opsons) e
s (G " @ wclfeas Comimitnity [
SR = . melfu
2 (i) Header Fles O kel 3 Forums
= r g et Pdes 9 aclear
i Linker Fiss @ MPLAE X |DE Forum
=R Source Fies
& [ Lbradies @ MPLAR Harmaony Forum
i & Loadables
W ?émm @ MPLAE Code Configurator F
B fander Files -
o Cption Desenprtion | ..
< Hai L |
Havigator ode Profiling Window
FoafoafoofProgran Files [kf ,
o fRrogram Files [
foofo o fRoogzam Files [xt
sl ¢ o Deskeop/MASTERS (IEMO/ BT E
[ Hﬂ'mﬂmhlm |: or theiz path. This could g

[Loc ][ conel || semtv |

food .t /Program Eiles (uf

foodoad coffrogres Files ([xd

{ oo Deaitop/HASTERE  DEMO/ P] ~
F
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unction Leve

Profiling

ot
f35

e -
,-;Eﬁﬁﬁii’ﬂ'E@Eﬂﬁg?'ﬁ'ﬁ.'i'aﬁ'éﬁ!@dﬁﬁiiQ-I-ITB DCnovZCommbPO| [Qr/Sech (Coisl)
iProects G[iFies  [Casses [isences |Wsdmc x[(osemc 8 (ifeotne w[[F he u B m e 8l e

iy
X

'f

& Header Fits
i Important Fies
B Lirary Fles
B R Lnker Fies
@i ObjectFies
-0 Source Fles
&l Lbcariss
& Losdabies
@ PioKtRink

& @ PiostHek

@ (G Testics

|5 (@ fein_sd_card demo

|t Navigator

|

4 % - eio_sd_card_demo_lin - Das...

© 2014 Microchip Technology Incorporated. All Rights Reserved.

kil Voriae Buedl nbdine

Iﬁﬁ-I*lﬁ%EI?%%laﬂla e

59| uin:32 v FILBIO SD CapacityRead(FILEIO SD DRIVE CONFIG * config)

2607

Eﬁlf recurn [£inallFA)

262 -}

263

EH!

265 void FILEIO 5D IOInitialize (FILEIC 30 DRIVE CONFIG & config)
2667 | _

B 4f [config != 0)

268 {

263/ Umqsdﬂpiﬂ'unfigurtl’i::_l {):

a |l A (*config-roconfiourePins) {);

. ]

'2?2i e i0h
'213|
e

275 bool PILEIO SD MediaDeinitialize(FILEIO SD DRIVE CONFIG * config)

MPLX_SIM
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l‘mmmmmmmmmmmm:mm
P R D) @ goospsizmsnom | Embedded BCnovrCosbsabTa| (G| Search i 1) ;
fi amiees om. [isee. |[@sdsoic u|ﬂ PP =iy EE
| = B Few_sd_card_deme ¥n W8 ;
& @ Feader Fles g 1 Hdd te Favorites o =
@i Imporiant Fes 255 *
6 @) Loy Fies ﬁigl } ek
o) ke s il RRE s o
2 i) ObectFles 35&=
& ) source Pies ~-::1 exd {FTLETC S0 DRIVE COMFICS * gonfial
i Lbearies
i1 @ Loadabies 2‘51' '“' lmd e
[ PGkt 262
5 5 FicktTebs - 2631
i Teswce 2841
265! woid FILETO 8B I0Initialize (FILEID S0 DREIVE CONFIS & config)
| [P T [ e T ZEE’E 1
ifieiosd_. @ ¥ :eio sd card d e =
2 AE (eonfig = D)
268, {
15’5‘? USER_SdSpiConiigurefina_Li):
m: g |*eapfig-rrantigurepbiney {1
M Ve Svalables EEE ! =
i ' ' : outpat. i Variabies :Call Stack |: Code Profiling Windo.. 1 =
I Sesslons
Ima%ufﬁwﬂﬁl Cals Emudas (ﬂs} Mql‘.m-:} mm{nﬁ‘a 'EB.&S%QFHEE" 3 mdudwl.. Aig {rns} Hin-HMak (ms])
s - :
] E '
| Heio_scl_card e i (b, Load, ) | deimnecbuied o [l | 2701 M

© 2014 Microchip Technology Incorporated. All Rights Reserved. MPLX_SIM i 136




Mcrocwe  MPLAB® X IDE - Function Level
Profiling

: Code Profiling Window - fileio_sd_card demc_ifn
Total Function Tme Samples = 314175

| 100.00 % of 157006 Caks  Excluded {!I'E',l Avg {I'rﬁ] Min-Max (mé) 09.66 % of B215.09.... © E!Ehlie-d I[rrﬁ} Avg {nﬁ} Hn-lhx {mS] 100.00 % of 14806.07... [@

W 33.3% R 33.4% i
I— 33.3% 554%
" 33.3% 11.2%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
= 0.0% 0.0%
(FILED_CharToDy...| 1 0.0% 0.0%
|FILEIO_Register... | 1l 0.0% 0.0%
137
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Profiling

MPLAB® X IDE - Function Level

B APLAB W IDE 225 - Filein, sd card dermi Hr: deprc3TepS1 2mudl pom BEli=nEd
(e - =
Fite Bt View Dlavigate Source Refector RunDebag Tcam"'fﬁmi:' @
oy aE DY dspecstensamE 10 - E (@ Seard foti+n)
a=|pwes  [icm. iser. |[@s3mic =|( EuEE
=i Meo_sd_rard_dawo I | [ - il :
(i@ beoder Bbes ECT Y it rel
eut W L g 205 T q o
h Libeary Fles Fi-l AR E 0.1
-y Linker Pies 287 LR =
i [ ObjectFles 258] 0.92
i.uﬂsa.lmﬁh: 259 ain=1 e
F i Lbrares el | ] Lo L] a7 B BT B o7 A0 oaT B 047 70 BT T L T 8
@ [ Loadabies b1 42 E TimeE (s
& proitame :g? . —=vTE_intidkre — BP_RTCC fiialee  RTCCIG  FLEIO_initdlze  FILEND_RegisterTmestancGat
-8B Pt _ LISER. AdSptettd T FILEIO 5D MediDetect - PLEIS. ModaDetect — ELEIO. ChaTobyiis
i n Testall 26d;
_ 265 woid
= 2660 ¢
fileio_sd_.. @ ¥ |:eio_sd_card d : =
= [ 4 Far Gragh I]- Rt Toom
IRE|
262
2T [ oose ]
e iy Ao 211 %
| Trace - fieio_sd_card_dem... |} Breakpoints - Output | varisbies | Can suwek | Gode Profiing windo.. ¥ & |
Total Function Tme Samples = 121821
@ [ Function Time
|: seusions ol | Bl = - - - = - - ———
B -Sube T : '@ ?‘ 'Punctm Calis 100.00 % of GO90S Calls  Excuded {m5) Awg [m5) Min-Masc {mS)  99.65 % of 31A3... T Induded {... Avg (M5}  MEn-Max {mS}  100.C0 ... |W
AR % |FLEIC 5O 3% 1274.197] 33.9% -_wu,F:i 'u.% ﬂ.m_:wf%_y._ﬁ_ 2
B rese s paused-, | | )| FEG me... — . 5% 1267.775] 30.7% 80| 057 0130-0.188 T 85.5% |
el (USER_SdS,. 3 33.3% 40,052 008 £401, g%__gmﬁa. ST C di.0%
| = L B 3.0% 1170 0.0% et L5 : A 0.0%
g =i I‘l‘&‘iﬂw FusscEion Taivaiie Grogh} 0% 0,073 0.0 o111 011! 11 0.0%
fisio_sid_card_devoffn (Buld, Load, ..} | debugceshaies. @ | 701 M
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oo MPLAB® X IDE
7 Multi-Session Debugging

1 NMo3BonsaeT HeCKONbKO debug
ceccvv Ha OAHOU UJTN HECKOJIbKUX
oTNnaXuBaembIX nnartrax

1 Yepe3s Sessions window
yrnpaBreHne KOHTeKCTOM

I Acnonb3yemasn namMAaTb
oToOpaxaeTcAa AMHaAMU4YeCKu OnA
TeKyLlen ceccun
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File Edit View Navigate Source Refactor Run Debug Team Tools (Window| Help

MPLAB®X IDE
Multi-Session Debugging

SR AN R R ﬁi “depic33ep5 12muB10_pim = || Projects Ctrl+1 rmm{ de N ov 2 ¢ oab sab IPD
05 Fites Ctrls2 :
Pm]ecu -Iﬂ| Files | Services @ Clasces v b I|@mﬂ1.¢ :|@d’v_ﬁ,m & |
:I fileio .
& ﬁ : i e B Services Ctrle5 ReityRead (FILEIC SO URIVE CONFIG +
F3] Library Files (S Tasks Ctel+6
&1 lif) Unker Files %% Dashboard
@ Obpect Files Output »
B |
& g Ubranies b o A 5
| @i [ Loadables Debugging »<g> Variables  AltsShifts1l [ TONFIE * oc
w9 PICKit3SEnk Versioning R $2 Watches Alt+Shift+2
E: PICkit3Helo PIC Memoty Views "] CollStack  Alt+Shifts3
-l Testacs Simulator KB Breakpoints AltsShifts5
Dther " BH Sessions Alt+Shift+6
Editor Ctrl+0 L sources AltsShift+3
Close Windew Cel+ W il
: Navigator 4 “li-wwﬂ'h*- Maxirnize Windew Shift+Escape =l | FIC Applo
; =] Trace JEIVE CONFIG
Undoack Window Alt+Shift+D P e e T
g Stopwatch : :
Clone Bocument PC Profiling o —————
damo_Ifn (Build, Loz
Clese Al Docurments Chrls Shift<W Trciurs i S,
Close Other Documents
=0 Wiew Avalable > Documents... ShiftsF4
Reset Windows
Halcing. ..
Target Halted
© 2014 Microchip Technology Incorporated. All Rights Reserved. MPLX_SIM Slide 152



— MPLAB® X IDE
Multi-Session Debugging

r ==  —
’ MPLAB X TDEv2LS - fiteio si_card_demo I § depic33epdiZmulll _pirm |r u
Fle Echt Wisy Nangate Sowrce Refgclor Son Debug Tesm Window  HElz i |
Fle Edit e o r g Tear o Hel i File Regisiers il

Al o BB e = 154 . 55 . B e R P N e~ e i
"r'— l'i.-l # 5 § A depic Vien512muB 10 _pim J i é_':, W I:L‘; Y ) WY B L@ Q@ | fodress fo | 02
oLl e " - 2 P = T x Wt rrn - = lnnnr IMEE454 [1E [ =
‘Proj.. @ % |:Files : Classes | Barvices {5 pagink LED.c ) 1] 0 Helo LEDuc. 8 | {9 sd spiic a8 (D systemc o E'Jhﬂ.;-’l-?ljl-.- mﬁm kel e B s
i il o | e = T BTl e i e Wi T tanen |
T Lrkar | Il_cfl.,ghp bt I"jq. {.I‘J #IE el 2ls e B Q wk E-E ! = Eﬁﬂ-:l“l:lzn'_'ll:
-l ObjectFi fail 3 0067 (0101 |60
. . [45EE (1335 [0
B Cauree Fi d d M a5
o = |EdItor Window
." - - voLd USﬂ_ﬁdﬁp1£ant1qureH:na_l [woid)
48 b B |
.,i'; Framework r e I O e A onpur A | B o S -~ P T T e——
"j*" BE EATEBATE IATHL = 1; ¥ oo o e e e s e e pm——
d_i["__‘_“-" _ £4 2 L e e e D e~ — -
e ap TRISBLET&LTRISEL = 07 N o
& - 31 - .
B Bed 8z TRISTOitas.TRISED = 1: 8L .
i Ubrares g3 : ; : EFE (4000 |, i
. s 5 . AR FEYE 000 | =
i G Lostables &4 TRISFbiLe.TRISEL = 1 FEF FTET (8000 400 =
| USER_EdSpiConfigure_. @ % |: sio_sd_card demd_iin - D.. g5 = ] 004000 |oods add o
&y SYSTEM Initiakza() 25 ’
4 UsER, sdspConfigurePine i) 57 inline woid USER_SdSpiSetCs_11 8 Tt a) i
B UsER_sdsmGetd_10) geiz] o v .
& usER_saspiGetp_10 @A LATEhiCS, IATHI = a;
O LISER SdEpifebts Jjuinkd | a) ot = ;
e el MBS | Variabbes | Call Btaek ! Breakpoints || Seasions | Tasks
& stchoolh Tama Siate
ﬂ: system.h B3 Prcke ek X debug.caf Paused...
& xch EH Prokicaelo.x debug.cof Pausad..
B8 rriam o debug.elf Passed...

File Registers View.

Active Sessions View Refreshes per each debug session
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*MPLAB® X IDE
Multi-Session Debugging

i) [ Fjsdspic ]G] tosm ] tic @ Fnonc [ Faonc &

18

17k

18] woid delay(void) {
13 long i = 524280;
or while {i-=}

21 ¥

221~}

23

24 ] dint main({int arge, char*® argv)
25 | int couMnTer:

28

28

0| |

|: File Registers

Gl | Addresa oo 02
g (0000 SR 020 |
[T o000 [0a00 |
(0020 TTEED |GOGH
3 0030 0000 (00t
_ [G040 (0800 j00CU
Gy NN N

Vi

F SR T PAREE TN PN

File Register

Leck To Project ExplorerlGdsPIC33F 1
|

Clone Window

Close Window
Maamize Window
Minimize Window
Undock Window

Can be locked per

Session

B E) 2] [ sessions VI EWS B %
hame Slate Language 3,.;_]
+ w| [J MPLAB.X.debug.elf Paused... A= v"i' .
B sre.debug.cof Paused... C vl
B Explorer 1645P1C33 Paused... Ll -
=

ews . . ¥
each running project
“Been,, @ WG Output : Tasks : Code Profil.., : Call Stack : File Regis...
dame ‘:ﬁ'i_l
elercisystem_configlexp16idspic33en512mul 10_pimsystem.c90 - Project: fésio_sd_card_demo_lfn
57 - Project: fileio_sd_card demo Ifn
Cirl+W
2_blinky'ercit.asm: 15 - Project: mpasm 452 binky
Shift+Escape
Ctrl+Backspace
Llt+ Shift+ D oL



Mlcg;\:mp MPI—AB® X IDE
ST yJ1y4lleHunA

1 CKopocCTb:

1 OTKpbITME/3aKpbITUE NPOEKTA — YBENMYEHA
CKOPOCTb U NMPOU3BOAUTESNIBHOCTb

1 3a nocrniegHuUn rog NpoBeAeHOo onTUMuU3auum
3arpy3kKkuv npoekrta n obpaboTka ero

KOHdUrypaumm
1 CKOpPOCTb CUMYNALUN TaK Xe yBelnyeHa.
[To3BonseT npon3BoanTb boree bbicTpoe
TecTupoBaHue.
1 Parallel make n3 HacTtpoek cpeabl

I YBenuyeHue cOOpPKU npoeKkTa Ha MHOrosiAepPHbIX
npoueccopax
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*MPLAB® X IDE

Parallel Make From Generic Settings

% B a B8 6 |» | &

General Editor Fonts & Colors Keymap CIC++ Embedded Miscellaneous

Community

[" Build Toels |* Project Options | Generic Settings | Suppressible Messages | Diagnostics | Other |

Q Forums

Make Options: |

| S

The make options to use when building projects. @ MPLAB X IDE Forum

File Path Mode: I.Mways Falative

@ MPLAB Harmony Forur

paths

How to store file paths in a project Always Relative mode stores paths as relative to project root. Always Absolube mode
stores paths as absolute paths. Auto mode stores paths as relative to project root if inside project, otherwise as absolute

[¥] Show profiler indicators during run (new projects only)

[] use parallel make

fmake -j 18] hﬁelect&d 16 since PC has B processors (2n works well).

@ MPLAB Code Configur

v| Save All Modified Files Before Running Make i
vl 8 ' i 6 MPLAB X IDE Wiki
[¥] Reuse Output Tabs from Finished Procasses

< N tells make to run up to N processes in paraltel. It can improve build performance significantly in a multiprocessor system. i
if wou click thiz option, make will be called with " 2¥N" where N is the number of processors,
You can also add - M (whare M is any number) in the Make Options Text Field at the top of this page.

mpasmx is not well suited to run multiple instancas simlutanesushe. Projects that use mpas?x will not honor this setting

LMF “build/default/productior
It /productions/main. o
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MPLAB® IPE Command Line Interface
(IPECMD)

1 O6wunm nHCcTpymeHT ans Microchip nporpamMmmaTopoB:
PICkit™ 3, MPLAB ICD 3, MPLAB REAL ICE™ n PM3

1 Kpocc-nnatgpopMeHHbI

1 MoxHo ncnonb3soBatb AnNga KoHgurypmuposaHua MPLAB
PM3 B aBTOHOMHOM peXxXume

1 lNoppepxka SQTP>M

1 [NlporpammupoBaHme B cocTaBax NPOM3BOACTBEHHbIX
NUHNA U3 KOMaHOHOW CTPOKMU



~

i Command line tools
MPLAB® IPE Command Line Interface
(IPECMD)

1 IPECMD ato JAR dhann

1 Mpwvmep nporpaMMuUpoBaHNA N3 KOMaHOHOW
cTpoku ¢ nomouwbio MPLAB ICD:

>l ava -jar i1pecnd.jar -P24FJ256GB106 - TPl CD3 -
M —F"c:/pi c24. hex”

1 MonHbLIN CNUCOK KOMaHA:
> ava -jar i1pecnd.jar -7
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CTtapble MHCTPYMEHTDI

1 ReallCECMD.exe, PM3CMD.exe, PK3CMD.exe
and ICD3CMD.exe TakK e BKJ1H04YeHbI B
MPLAB® X IDE

1 [lpegocTaBnsaloT COBMECTUMOCTb ANA nnaTtdpopMmbl
Windows

NMporpammupoBaHmne MK REALICECMD.exe:
REALI CECMD - P18F67J50 - FC. \ DenpoCode. Hex - M
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Emulator Extension Pak

1 MK c BcTpoeHHOMU
nogaepxkou otnaakum (ICD):

SW Breakpoints

3 Hardware Breakpoints
HeT TpaccmpoBku

HeT Real time Watch
McnonbayoT BeiBoAbl MK
HeKkoTopbI orpaHnU4eHuns no

cCXeMoTeXHunKe (NoaKNYEHUIO)

Target Voo (tVoD)

[

Voo
VierMCLR
ATALY ®
¥

2
- 8 o PGC

.= O
2% 2 PGD
e g0

W-P-U‘r—hl;\-i
I ¢

Target Application PC Board
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1 JeweBad v MoLHasA cuctemMa
Ana 3Mynsauun

1 Pa3paboTaH ona noaaepxku
CJTOXHbIX OTIIaA404HbIX paboT

1 HoBoe nokoneHuve — I\/IE2
YCTPOUCTB. |
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1 MoxeT paboTaTb C:

1 MPLAB® REAL ICE™
IN-CIircult emulator

1 MPLAB ICD 3
1 PICkit™ 3




N PIC16F1xxx Emulator

MICROCHIP

waSTERs 2015 Extension Pak

1 Tpebyetca MPLAB® X IDE v2.0 nnw
cTapue

1 Imynupyet HeckonbKko MK B
npenenax ceMencTBa

Trace Cable Trace
Adapter

Board

Emulation
Header
Board
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1 AC244055 (PIC16F1939-ME2)
3IMyIMpyerT:
1 PIC16(L)F1933,
1 PIC16(L)F1934
PIC16(L)F1936
PIC16(L)F1937
PIC16(L)F1938
PIC16(L)F1939
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i Emulator Extension Pak

1 AC244063 (PIC16F1829-MEZ2)
3IMYJIIMpYeT:
1 PIC12(L)F1822, PIC12(L)F1840,
1 PIC16(L)F1823, PIC16(L)F1824,
1 PIC16(L)F1825, PIC16(L)F1826,
1 PIC16(L)F1827, PIC16(L)F1828,
1 PIC16(L)F1829, PIC16(L)F1847
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i Emulator Extension Pak

1 AC244064 (PIC16F1789-MEZ2)
3IMYJIIMpYeT:
1 PIC16(L)F1782, PIC16(L)F1783,
1 PIC16(L)F1784, PIC16(L)F1785,
1 PIC16(L)F1786, PIC16(L)F1787,
1 PIC16(L)F1788, PIC16(L)F1789



meracwe  Emylator Extension Pak
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1 CoaepXUT HECKOJIbKO
KOHHEKTOpPOB AS1f NOAKII04YeHus
K OTNnaxuBaeMbIM Mnratam
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Real-time annapaTtHas
TpacCUpPOBKa NporpamMmmbl

32 Runtime Data Watch Points

32 Hardware Address/Data
trigger events

Stopwatch cyeTyuk UUKNoOB
[Mpeabipywee coctossHue PC
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YeTbipe KOMOMHaLMN COOLITUN
(Event) — ynpaBneHue
TPaCCUPOBKOU, TpUrrepbl

Breakpoints ©6e3 ocTaHOBKW®
halting*

Trigger out on event )\
TeHeBaa oTnagka
(Background Debug?*)
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RESET
Instruction

External Halt
SLEEP
Wake-up
WDT Reset
Interrupts

Event Sources

1 MCLR Reset

1 SW
Breakpoints

1 HW
Breakpoints

1 Event
Combiners
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1 Real-time gamn ncnonHeHus
nporpamMmmbl

1 MoxHo 3anucaTtb 1 aHann3npoBaTbh

1 CKOpoOCTb BbIMNOSIHEHUST KOMaHA, A0
32MI

1 CobbITna (event) moryT
3anyCTUTL/OCTAaHOBUTb TPACCUPOBKY
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1 MPLAB® X IDE Trace Display Window

Line Addreas Op Label Instruction |
1 000 0x3180 MOVLP 0x0
2 001 0x2802 GOTO Ox2
3 002 0x0064 MainProgram CLRWDT
4 003 0x30FE Loop_202 MOVLW OXFE
3 004 0x0023 MOVLB 0x3
6 005 0x008E MOVWE PORTC
7 006 0x0022 MOVLB 0x2
g 007 Ox100E BCF PORTC, 0Ox0
9 008 0x0021 IMOVLE 0x1
10 009 0x100E BCF PORTC, Ox0
11 00A 0x0022 MOVLB 0x2
12 00B 0x140E BSF PORIC, 0x0
13 000 0x3180 IMOVLP 0x0
14 001 0x2802 /GOTO 0x2

1 Jo 57K KkomaHAa
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LLinpuHa 8 bit
SFRS n nepemMeHHbIe

[[nobanbHbIe NepeMeHHble
OOHOBNAIOTCA B pearibHOM
BpeMeHu

[lporpamMmmMupyembie UHTepBanbl
Ans oOHOBIIeHNA COCTOSAHUA
nepemMeHHbIX

Tanmepa He noanepPXKMBarOTCS
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1 Data Watch Window

: Variables : Watches B %
@l Name Value Type Address X
®| ovorsteme 4 ] unsigned char [ ] 0x1E4 m |

.} unsig
&| © menteme 6 ] unsigned char  [] ox1E0 o
¥ | Q cMTEMP 16 () unsigned cher [ 0x1D7 )
D <Enter new watct : Z :
<l »
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1 BmecrTe c: e
1 Trigger out “ .
1 Stopwatch

1 be3 oCcTaHOBKMU
BbINONTHEHUSA
Koaa

.,L

.‘Ir; sl
Lo

-k
s
a2 1)
=
> ‘#
o
b
=
e
M

TRIGGER 1O EMULATION SELECT
P-I'I]

"E;f 1mie IN t[ .

l
Rz
-
Wk
e

TRIGGER OUT
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1 NMo3BonsAOT YMTaThb/NMUCaThb B

RAM un SFR-bI 6e3

nepenporpammumpoBaHna MK

: VVariables

L“}J - Name Type

@ | ] <Enter new watch:

© +<? CCPR4L SFR
HD PR2 SER
1@ b struct

Runtime Debug

Addr... Value
. 0318 ] 0x64
_:0):13 ] OxC7
) 0x265 [
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1 B cneayowunx sepcuax MPLAB®
X IDE nnaHupyeTcAa nogaepxka

1 Background Debug
1 Stack Capture
1 32 bit wide variable watch
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Emulation Header Trace Interface
Connector Board

i To the
E .? . Emulator
E-E —E'a LOQ]C Probe
E.; ;g Connector
E'E E§| To the
s . Al Emulator
£ Modular Modular

Connector Connector

B
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Emulator Pod

LR IR R

| o e &
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