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CodeWarriors & Processor Expert Seminar

AMF-GEN-T0011

CodeWarriors IDE and Processor Expert In-depth Training
Presented by Hy Mai and Ruth Rhoades

»How to position and sales Processor Expert

»LAB1 -- Blinking LED (Timer and I/O)

»|LAB2 — KBI & Analog Compartor

»LAB3 -- ADC and PWM

»LAB4 — SCI (Uart) Communication with PC

»LABS5 — SPI Serial Peripheral Comm neighbor’s board
»LAB6 — [2C Comm with neighbor’s board

»LAB7 — Input Capture to measure Pulsewidth (Optional)
» | AB8 — Make check payable to He My FAE
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LAB1 -- Blinking LED

» Configure Bus Clock to 8Mhz

» Set Timer to generate an interrupt every 250ms
» Configure output on LED2 (PORTBY7)

» Toggle LED at every Timer Interrupt

2

L 4
. L 4
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are 5 f l M
the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 2 L 4 reesca e
semiconductor

(=2}




LAB1 -- Blinking LED

Freescale Codewarrior i [=]E3}
Fle Edit wiew Seach Project Debug Processor Expert Device Intidlzation  Window Help

Mo xbBARTEIR AR B

Click “Create New Project”

X

Load Exanple Frojeet
Load Freviaus Fraject
Fun Getling Started Tutorial
Stert Using CodeW arior

* freescale

[ Display on Startup

I 4
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LAB1 -- Blinking LED

HC(S)08 New Project

Wizard Map
Please chooss the set of languages tobe ~ Fioject name:

. supparted inliall. You can make multple
» Click on the “Set” button to . J e
Location
Bt Beice==tun I Assembly ID-\FreescalehSeminars\Cw_6.0_HC[=)08w0G8
. " W C
Add Additional Files e
-

set the directory

[ Targusge suppat wilbe nchidedin =

C/C+ Opfions

» Give the project a name and
hit “Save” and then hit “Next”

Fiensme:  [BlinkingLed1 mop

Save astype: |

HC(S)08 New Project x|
Wizard Ma
& Select the derivative you would like bo use: Chooze pour defaulk connection:

[ ” 1 Project Parameters

*Expand the "HCS08" directory SHGs Conrectons

Device and Connection ax Full Chip Simulation
fi h o 5 HCSOBAW Farmily PRE Multlink/Cyclane Pro
Structure 10 an 19 e Add Additionsl Files [ HCS08G Family SofTec HCSO0S
= HCS0200G Family HCS08 Sirial Moritor

Frocessor Expert

“MC9OS08QG8” device

C/C++ Oplions MC2S020G3

13 HH ” - ;
*Select “P&E Multilink/Cyclone Pro P 4 HCSOER Faiy
under the Connections box, then hit st G i 055 59—
an 5
“Next”
I
< Back I Mext > I Finish Cancel |
> 7
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LAB1 -- Blinking LED

HC(S)08 New Project |

Wizard Map

Add exizsting files to the project

> SI n Ce We a re n Ot I m pO rtl n g Project Parameters E‘@'W E Project Files
. . . . . ; . L) My Documents
any existing files just hit “Next” Devie and CaMigGIEn - 3 My Compurer R11165 on 1 | 440
Add Additional Files -4 My Network Places B
gl A.ccess Manager Client _IE"“DVE
Processar Expert | il ﬂ Adobe Readst 7.0
C/C++ Options @) BounceBack QuickRestore

PC-Lint ¥ Copy files to project

= ¥ Create main.c/main. asm file
4] | _'lJ

Select files to be added to the new project and press "Add..." -
To copy the added files to the project folder, select "Copy Files to Project™
To have the wizard generate default main.c and/or main.asm files, select ''Create LI

< Back I Mext > I Finish | Cancel |

)08 New Project x|

Wizard Map : .
Fapid Application Develaprment

» Select “Processor Expert” Cotons

Project Parameters

a n d h it “ N ext” Device and Connection  Mone

Add Additional Files " Device Initialization
Processor Expert " Processar Expert
C/C++ Options

PC-Lirt

The tool can generate initialization code and drivers ;I
for on-chip peripherals and also drivers for selected
external peripherals ar software algarithms.

= Help |

< Back I Mext » I Finigh | Cancel |
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LAB1 -- Blinking LED

HC(S)08 New Project x|

Wizard Map )
“which level of startup code da vou want to use? This will perform an ANS| compliant d
Select ‘minimal startup code’ for best code density.  |statup code: it initislizes global
Project Parameters vaniables/objects and calls the
™ mirimal starttup code application main rautine.

Device ahd Connection

»eave everything as I
d efa u It a n d Cl iCk Processor Expert “which memory model shall be used?

C/C++ Dptions " Ting

“NeXt” EE &+ Small

Select the floating point format supported.
Select 'Mone' for best code dengity.

* Mane
™ float iz IEEE32, double iz IEEE3Z2 j
™ floatis IEEE32, double iz IEEEES

< Back I MNexst > I Finish Cancel |
.S

Wizard Map

& &S| startup code

Do pou want to create a project set up
far PC-int[TH]?

Froject Parameters

> Leave eve W‘th i n g aS Device and Connection :; :es
default and click -
“Finish” C/C++ Dptions

PC-Lint

Lint toolz can find common pragramming mistakes or ﬂ
suzpicious lines in source code by analyzing it
PC-int[Th] iz a praduct from Gimpel Software. Y'ou
need the PC-int[T k] software from Gimpel installed in
order to use the Code'w arrior plugin.
ou canh enable PC-lint[Tr] later by manually cloning a

target and changing the linker to PC-link linker.

=

< Back | [Heat > | Finish I Cancel |
|
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LAB1 -- Blinking LED

»Click “OK”

» Click “OK”

» Click “Close”

1C31

HTip of the Day

v 16
[V MCIS080GE_16_QFN
v MC3S080GE_S

- 1o —_— Nonel
. ~Select Configurations =10l =]

__ Select supported configurations - for all CPUs. The CPU bean in
"Debug" configuration iz preset for a debug mode support
[MOMOE monitor mode or BOM suppart]. The debug mode

support iz dizabled in the CPL bean in "Releaze" configuration.
W
¥ Feleaze

TTT= = ==k

@ Did you knowr...

The tools are looking first in the directony where they are installed
for the license file icense.dat’.

Al Mane |

[Me & 5

[V Show Tips on Startlp

Mexst Tip | Cloze I
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LAB1 -- Blinking LED

i#iFreescale CodeWarrior ==l x|
File Edit WView Search Project Debug Processor Expert  Dewice Initialization  Window  Help

sl <xBRAA NN ERsERER

= -, ~Target CPU [Cg ‘. Bean Inspector Cpu:MCISDS0GECPE N =) =
RGO I O ; N I.-.w. - : Bean |temsVisibiity Help < » | Peripheral Initialization »
[ D> PiE Mutiink Cypclone Pro— ~ | 5 {8 9 < Froperties | Methods | Events | Build options | Used | Comment |
: : — +| Trim value address FF&F H :I
Files | Link D":hml Targets  Processor Expert | @\ |i-/ Fine trim walue address FFAE H
- - e External clock Dizabled 2
B2E& gozgtgatllons 0GE 8 0\ E H| Low-power modes settings
” De;ase_sa g — 1= £ LE[ STOP instiuction enabled ho -
2. Debug 0GB EE |- Initialization interrupt priority interupts enable |1
# g Ee::aseaiga_l—ésa'?:“ iw Internal peripherals
# ebug_UGS_TE_ ADC
# Zn Release_(GE_16 | E| BDM pin support Enabled
+ Zm Debug 0GZ_ 16 " t-/ BO pin PTA4 ACMPO_| »|PTAd_ACME
(= Operating Spstem = « | BOM pin zignal
[ &= CPUs FLASH
4 Q CpuMCIS080GECDN 1/0 module
4 @ CpuMCAS080GACDN 12 |FTBO_KEIP4_R: [FTBO_KEIP4_R:[thai | HE| LVD module Enabled
# @ CpuMCIS08AGACFF T £ LVD operation Reset -
# {8 CpuMCIS080GACFF " Ea' SEIEEtD +| Enable in stop mode ves
x @ CpuMCI5080GECPE EUZTESS | On-Chip Pth”SI .&lphabetl Keypwol o | Low-vaolage detec.:t voltage Lot tr!p po!nt -
v Q B &= CPU b Low-vo_ltage warhing voltage ng trip point ~ «
(= Bean: (= CPU Extemnal Devices _|| HES_El pin support Dz
= User Modules [ESBCP L |ntemal Peripherals E|| (EAD T
I . —— e I-|| Generate SWI interrupt handler Dizabled
I BlinkingLed1.c:main = 5w & Enabled speed modes
g Generated Madules -|E|| High speed mode Enabled
Extemal MDFMES «| High speed clock Internal Clock | 31.25 kHz
(= Documentation =l Bus freq. divider Auto selected pn |1
. +”| |Internal bus clock 8.0 8.0 MHz
» You should get a window that looks HUETET T
«*| Fined frequency clack The internal bus clock frequency [MHz].
h t I-k th- B FLL mode Praducer recommends frequency under 10.0MHz.
SO m eW a I e IS . «| FLL ref.clock zource Internal Clock. [I—
. +'| FLL ref.clack freq. [kHz] 31.25 e
13 bH] C
> In the Bean Inspector WIndOW Change the [=1| FLL ref. elock divider Auto zelected pn |1 F
+'| Divided FLL ref.clack freq. [kHz] 31.25 —
K 22 i 22 (s 22 — «| FLL output clack freq, [MHz] 160 16.0 MHz
Internal Bus Clock” from “4Mhz” to “8Mhz". b T ot e R =,

| B

& 21nter...-|[ B Freesca... B]ow_Tra.| [« & 0|2 OFNO FLI@ 145mm
7

|
Bstart| @ S [E WSO I > w3 |
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LAB1 -- Blinking LED

i Freescale CodeWarrior ==
File Edit Wiew Search Project Debug  Processor Expert  Dewice Initigization  Window  Help
AEmFEe - <xRBA AN EEREEER

= |y '--.-_'"-Bean Inspector TI1:Tinnel = |E|| 5[

BlinkingLed1 .mcp I

I [m}‘ PEE Multilink/Cyclane Pro

@Ev<

Files I Linlk Dlderl Targets Processor Expert |

[l = Configurations
#% Za Releass QOGH 8
% Za Debug OGE_8
# Za Releass GBS 16 _GFN
% % Debug GG 16_OFN
¥ Za Releaze_LGE_16
+ Za Debug GOGB_1E
(= Operating Svstem
= CPUs
# (@ CpuMCIS030GECON
# @ CpuMCI50B0GSCON
# @ CpuMCIS0B0GECFF
% @ CpuMCIS0B0GECFF
# (@ CpuMCIS030G3CPE
(g CpuMCIS090GACPE
= &= Beans
< @ Bit1:Bit0
@
= User Modules
Vs BlinkingLed1. c:main
Vs Events.cievent
(= Generated Modules
= Extemal Modules
(= Documentation

1 | i

-~ Bean Selector
Categories I On-Chip Prphils | Alphabetl Keywordsl Quick help >

I Peripheral Initialization »

Bean

Itemns Yisibilty Help < >

Froperties |Methods| Events | Comment |

= CPU
(= CPU Extemnal Devices
Bl &= CPU Internal Peripherals
(= Communication
(= Converter
= Intemupts
= Measurement
= Memary
= Peripheral Initialization Beans
= Port 170
= &= Timer
g @ EventChtiG
g @ EventChtr32
§ €D EvertCru®
8 @ FreeCrtr16
g @ FreeCntr32
g @ FreeCntr3
g§@rr:
§ (B Pwi
§ @ RTlshared
g @ TimeD ate
5 @ i
8 A0 TimerOut
8 & watchDog
= S

| Bean name ™ |
| Time MTIMmod  »|MTIMmod
=10 x| pter MTIk MTIM
upt service/event Enabled
Errupt W ntim “¥mtim
Errupt pricrity medium prior | not supparte:
clock zource in high speed mode Auto zelecte » | MTIM=CLE
caler Auto zelecte | high: not set
Lpt period .| Unaszigned t
E period in modes yes
uges entine timer na
alization
ahled ininit. code yes
entz enabled in init. yes
clock/speed selection
h speed mode Thiz bear et £3 Thiz bean iz
speed mode Thiz bean di £ Thiz bean iz
w speed mode Thiz bean di £3 Thiz bean iz

Confim x|

9 | Do you want to enable the bean in all configurations?
\{/ Select Mo if you want to use the bean in current configuration only,

[~ Do nat ask again

Filter: | alfCPU | Licensed

»>In the “Béan Selector” window, expand the

pmmmmmmmEEEEE “CPU Internal Peripherals”, “Timer”, and select

#istart] & 2] € o] W & © @

» W D36357.. |

=2 -8 the “Timerint” bean. Then Click “Yes” to

confirm.
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LAB1 -- Blinking LED

i#iFreescale CodeWarrior == x|

File Edit %iew Search Project Debug Processor Expert  Dewice Initialization  Window  Help

A slor-xhHRAA A A EERLEER

=zl ean Inspector TI1:TimerInt = IEII 1[
BlinkingLed1.mcp l ) Bean Items Visibilty Help < I Peripheral Initislization »
|| ¥ Pk Muliink /Cyclone P = | i Y8 %/ <| Propetties | Methods | Events | Comment |
«| Bean name TI
11 1] o - +| Timer MTIMmod  ~|MTIkMmed
»In the “Bean Inspector” window, type in | Couie R
« ” E| Interrupt service/event Enabled
2 50 (m SeC) |: «| Intermnipt W rntim Wrtim
«| Intermipt pricrity medium prior | not supporte
SRRk source inhigh speed mode Auto selecte = |MTIMHCLE
# 2 Debug U5 _Te_UFN e Cl| Prescaler o ————_n Auto selecte + | high: 16
# % Release_0G3_16 | ; | Interrupt period \’ oee| hiigh: 249 85
< 2 pebug_QGS_'IE 2 Feriodfrequency of the interrupts generation. It is necessary to specify both a value and a unit
(= Operating System - {zee Timing Setting Syntax). The zetting can be made with the help of the Timing dialog box
= CPUs ; : that gets open when clicking on button (..).
® @ CpuMCIS0B0GECOMN | Selected runtime setting: fixed value
# @ CpuMCIS0BOGECON 12 |FTBO_KEIP4_R:|[FTEO_KEIF4_R:[(nane) 4] [t Events enabledinint. ez
" 3 Cpu 5080 GACFF eanlCale it [ ELC?J hcluck;spl.;ed zelection — —
» CDUMCSSDSQGSCFF . = ) Ign speed mode 1= DEAN er I3 DEAn 121
5 g Cpu MCISIB0GECPE Caizgaree | On-Chip P[ph'lsl Alphabetl Ke—'f'WD'dsl _Quic LT speed mode Th?s bean d? Th?s bean ?S|
v @ CpuMCI5080GECPD = CPU «’| Slow speed mode Thiz bean di £Y This bean iz
EHZ Beans = CPU External Devices
< @ Bitl:Bil0 B CPU Internal Peripherals
W} 11 Timernt & Communication
EH= User Modules = Converter
v BlinkinglLed1.c:main = Intermupts
" Events coevernt (= Measurement
= Generated Modules & Memary
(= Extemal Modules (= Peripheral Initialization Bears
(= Documentation @ Port 10
=1 &= Tirner
g @ EventCrirle
g @ EventCntr32
§ @ EventCrid BaSIC | ADVANCED|| EXPERT  Bean Level: High Level Bean 4
[ = T e N
Filter: [aliGPU [Licensed Iil—l i
<| . .

[
istart] @ 2] =] @ WS © @ 3 > w3y |

[ Freesca... How_Trai.| [« @0 ORAO FLI@ vsspm
®

L 4
C 4
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LAB1 -- Blinking LED

Freescale CodeWarrior =12 x]
File Edit View Search Project Debug  Processor Expert  Device Initialzation  wWindow  Help
gl <hal A EmEN s HER
=l ) . ~Bean Inspector Bit1:BitI0 ] 5]
BlinkingLed1.mcp I Bean [ItemsVishiity Help < > Peripheral Initialization »
T oo v oo N N = Properties |Methods| Eventsl Eommentl
»|n the “B Selector” wind d th Pl P
n e ean e eC Or WI n OW, expan e | Pir far 140 PTBY SCL_ ~|FTET SCL_E
“ ” “p: ” . 7 LL A | [ S _
PO rt I a n d Se I eCt th e B Itl a n d CI ICk YeS » «| Pull resistar autozelecter | ho pull resistc
ol «'| Open drain hao open drai +|ho open drair
to CO nfi rm ; « | Slew rate control for PTET yes
- «'| Drive strength for PTBY Low
«'| Direction Input/Outpu | Input/0utput
1| Initiahzation
< e UeDug_WaE_le " |:|./| Init. direction Dutput
&= Operating System = |./| Init. value 0
B = CPUs | Safe made ves
% (@ CpuMCIS0B0GECON s b : « | Optimization for speed
% (g CpuMC350B0GECON 12 |PTBO_KEIP4_Rs |FTEO_KEIP4_Rsinone) 4
b4 @ CpuMC9S080GACFF - -Bean Selector i ] 3
* (@ CouMC3S080GECFF Categaries | On-Chip F‘lphrlsl Alphabet | Keywords' (uick help »
% (g CpuMCIS0B0GECRE
# @@ CpuMC35060GACPE & CPU ;|
O & Beans = CPU Extemal Devices
Bl & CPU Intemal Peripherals Confirm x|
] (= Communication b ‘'t ole the bean In faurations?
" 3 0 YO want 10 enaole the oear 1n all Conngurations:
E& User Modules & Convetter \‘4) Select "Mo" if vou want to use the bean in current configuration anly.
+ [ BlinkingLed.c:main & Interupts
« B Evertz.coevent = Measurement
= Generated Modules & Memory Moy
(= Extemal Modules (= Peripheral Initialization Beans [T Do not ask again
= Dacumentation o Patlid
5§ @
g @ bitsl0
g @@ ButelD
E = Timer ﬂ ADWARNCED | ExXPERT Bean Level: High Level Bean 4
T T

1 | i

Filter: |all/GFU |Licensed

I(I I

A

i

I
Wystart] @ (2] =] 2] @ & © @ 2
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LAB1 -- Blinking LED

Freescale Code¥arrior =12 x|
File Edit Wiew Search Project Debug  Processor Expert  Device Initialization  window  Help
AEsEo9vx<xBBRARAA N EENR s HEBR
= - Bean Inspector Bit1:BitI0 o [ 4

ElinkingLed1.mcp I

i cer i i oo

»|n the “Bean Selector” window, expand the
“Port I/0” and select the “BitlO” and click “Yes”

to confirm.

# Za Uebug_UGE Ik
= Operating System
=& CPUs
# (g CpuMCIS080GECON
# (@ CouMCI5080GECON
# (@ CpuMCIS090GACFF
¥ (g CpuMC3IS080GECFF
# (@ CpuMCIS080GACPE
« (@ CpuMCI5080GACPE

i oo <

EE

CatBQUNBS | On-Chip F'rphrlsl .&Iphabetl Keywordsl _Quic

& CPU

Bean ltems Yisibility Help < >

Peripheral Initialization »

Properties IMelhodsl Events | Camment |

«°| Bean name Bit1

«| Pin for 1/0 PTB7_SCL_EXTAL |PTEY_SCL_I
«*| Pin signal

+"| Pull rezistar autozelected pull | hio pull resiste
+| Open drain hio open drain | ho open draik
+*| Slew rate control for PTET e

+*| Dirive gtrength for PTET Low

«°| Direction Output aﬂutput

El| Initializabion |npuit

|./| Init. direction

—

|./| Init. walue

|npLt/ 0 ukput
./l Safe mode [wes
./| Optimization Far |speed

El & Beans
F - @ T: Tlmerlnt

=@

Bl = User Modules

< Events.cievent
= Generated Modules
= Estemal Modules
= Documentation

-+ B BlinkingLed!.c:main

1

(= CPU Extemnal Devices
[l &= CPU Internal Peripherals
= Commurnication
(= Converter
= Intemupts
= Measurement
(= Memary
2= Peripheral Initialization Beans
E s Part 140
SQHE
g @ Bisi0
g @ epel0
(= Timer

T T

Filter: |alliCPL! | Licensed

Fstart| & 2] (=] 6l W & © @ 3

» B 23635771 -...| | 0] 3 Micrasaf.
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LAB1 -- Blinking LED

» CodeWarrior =l=x]

File Edit View Search Project Debug Processor Expert  Device Initialization  Window  Help

Aol x<xBRAANEE R s HE B

»In the “Bean Inspector” window, select — ST S T
the “Methods” tab, and toggle the (] — o oen
“Circular Arrow” for “NegVal” to switch
to“generate code” o

Megates (inverts) the InputfOutput bean. It is the same as PutVal(!GetvVal (] ). (Method is

== CPUs | - = vé'é + available only if the direction = cutput or input foutput).
w s Cpu:MCIS080GECON : woid Bitl NegWal (woid):
* @@ CpuMCIS080GECON [ [signal [GND | 2l
# (@ CpuMCISOBOGECFF . ~Bean Selector "
= @ CpuMCISOBAGACFF Categories | On-Chip F'rphrlsl Alphabetl Ke_l,lwordsl Gluic
b Q Cpu:MCI5080GECPE —
(@ CpuMCISOBAGECRS & CPU
= = Beans = CPU Extemnal Devices
7 @ T Timerlnt [l &= CPU Internal Peripherals
(os H:Bit 0 [+ = Communication
=& User Modules (= Converter
v BlinkingLed1.c:main = Intemupts
v Events. coevent (= Measurement
= Generated Modules = Memor
&= External Modules (== Peripheral Initislization Beans
(= Documentation =& Pt 140
=X Jiio
§ @ git=l0
g @ ew=l0
= Timer BasIC | ADVANCED || EXPERT  Bean Level: High Level Bean 2
T e
| | _I Filter: | aliCPL! |Licensed
4 »

[
distart| @ 2] (=] [ W] & © @ 0 > EEzseasyrl-.] (O3 Moosof., o| @2 ntemet... | (B Freescale .. B cw_Tranig... | [« OJOFL@ 213 M
L
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LAB1 -- Blinking LED

i _Freescale CodeWarrior
File Edit Wwiew Search Project Debug3d | Processor Expert  Device Initidlization  ‘Window  Help
4@ tl S el P e s Suspend Processor Expert for 'Blinkingledl.mcp!'

& Generate Code ‘BlinkingLedl.mcp!

o E Processar Expert is working Freeze Generated Code
BlinkingL Fleaze wait. View 5 Bean b
I [m)“ PLE MOllnk/Cyclone Fro ¥ 3 T Tools g _Ernpertie
i Options » (] i
HE| Gethi
Filez I Lirk. Drderl Targets Processor Expert I_ Lpdate » E | SetDi
E| Sel
B £ Configurations Wrca = SZ[TI
% % Release OGS_A hedo ol Getvs
# Za Debug UGB_B Bring PE ‘Windows to Front @ Putve
# Za Releaze_[GE_1E_LIFN Arrange PE Windowes @ Clival
s Za Debug LGB T1E_LFMN i B Seffz
# . Releaze [G3_16 | &l Megh
< . Debug OGS 1E " Code Generation
(=T e PR TR S EE
» From the “Processor Expert” tab, select ~ [Project: BlinkingLed

“Generate Code”

| Module: Events

Categor |F'reparing for code gener. |T|:|tal lires: 1

% (@ puMYS UL ECPE

v Q CpuMC9S080GECPE (= C |Errn:ur3: 0 [Wamings: 0 |Hint3: 0
£l & Beans g
< @ TI1:Timerlnt Sl=g % Cancel
— . AT PN a i
<.
<
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LAB1 -- Blinking LED

i Freescale CodeXyarrior =& %
Fle Edit Wiew Search Project Debug Processor Expert  Device Initislization  Window  Help

Ao r<hBaANEERSERER

aE - Target CPU Gy _ 101 xi | BT -|0] x|

ITD‘ PAE Multink/Cyclane Pro j ﬂi § v < [ b1} - M- - o'~ Path: |D:\Freescale'\seminaszCW_E.D_HC[S]DBHQGB_U-‘-.B1_E|inking_LED\EI...'\Events.c Q’

. 5 ¥¥ S-S S-SCSC-CSSCSS-SSCS S-S SCSSSSSSSCSSSSSSSSSSSSSSSSSSSS=S=S=S====== D
s |L|nk Drderl Targetsl PTDCESSD'EHDE’tl x% Event o TI1l OnlInterrupt (module Events) jde
: *% e
¢ | File | Code | Data ®% From bean - TI1 [TimerInt] m
¥ [#{_] Libs 0 [ *% Dezcription
& {27 Project Settings 0 [ x% When a timer interrupt occurs this event iz called (only
@ [#{2] Generated Cade 0 [ [ ®% when the bean 1= enabled - "Enable” and the events are
o @3 Pm 0 | *x enabled - "EnableEwvent").
User Modul 0 i xE FParameters . Hone
vl]Eﬂ o OIS *3% Return= . Hothing
o ﬂ BlirkingLedl.c 0 [ iy
M Eventsh a [ woid TI1 OnInterrupt(woid)
FHZ] Doz 0
<% Write your code here ... #®7
L

<% END' Ewvents *7

S
ek FAEAEAEEEEEEE A AR R

=ated by UNIS Processor Ezpert 2.97 .01 [03.73]

’SeleCt the “FileS” tab y eXpand the “User = HCS08 =series of microcontrollers.
Modules” and click open the “Event.c” file. Ay
» Scroll down to the “TI1_Onlinterrupt” routine.

2

L 4
C 4
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]
LAB1 -- Blinking LED

i Freescale CodeWarrior
File Edit “iew Search Project Debug  Processor Expert  Dewice Initislization  wWindow  Help

» Select the “Processor Expert” Tab, then

expand the “BitlO” bean.

»Drop n Drag the “NegVal” call into the “Write

your code here” section.

 B=R A W §=RCE N WERE

BlinkingLed1.mcp I i mEvents.c

Wﬂ}* PRE Muliink/Cyclone Pro | {5 §B) % < I b4}

=zl | T

_ (01 x1 | IR,

M~ + o'~ Path |D:'\Freescale\Seminals'\CW_E.D_HE[S]DS\BGB_LABLI

E = 3
Files ILink Dlderl Targets PIDCBSSDIEHDB[ll > Ewent TI1l_OnInterrupt (module Events)
% From bean TI1 [TimerlInt]
1 = Configurations % Description
3% When a timer interrupt occurs this event i= c
* 3% when the bean is enabled - "Enable" and the e
I 3% enabled - "EnableEvent™) .
33 Parameters : Hone
3% Feturns : Hothing
E = 3 S S E S S S S CS S S S S CS S S S CS S CS S CSESCE S CEESCSSEESSESSESESSESESS=ES=S=S=S===C=
*
woid TI1 OnlInterrupt(void)
<% Write your code here ... =~

# @ CpuMCIS080GECFF |
# (@ CpuMCIS030GACFF
# (@ CpuMCISOS0GACPE
4 CpuMCISOB0GACPB

Bitl_HNegVal():

=& Beans ~% END Ewents *~
-« G TN Timerlnt Y/
= - @ Bit:Bit0 S
= [ GetDi R 1 o o8 g g o g g o o g R
= [ SetDir Line 60 Cold | ]4]
= HA Setinput = Meazurement
= [ SetOutput = Memory
& [H] Getval == Peripheral Initialization Beans
& [H| Putval B & Pat1/0
E [ Cifal g e w
9 M § (@ Bytell
== User Modules i I 7 —
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LAB1 -- Blinking LED

"

» Hit the “Debug” Icon, and then click

“Connect” to engage the BDM

»Click “Yes” to load image to Flash

M Erase and Program Flash?

i Freescale CodeWarrior == x|
Fle Edit “iew Search Project Debug  Processor Expert  Device Initiglization  Window  Help
Al <hAAANESR s EER
= .~ Target CPI [Cn: I=ERL] Eeon losnerior Bt LRI H
BlinkingLed1.mcp I {mEvents.c =] o1
I []D" PAE Multiink./Cyclone Pro bh-{}-n- ~ o' - Path: |D:\Freescale\Seminars'\CW'_E.El_HC[S]DS\QGS_LAB1_EIinking_LED\EI...'\Events.c < .
5 5 acax Tlrr o + - TTH Tian Tam b —mnmma e b Frnmdanl = Tlre—an b — % D
Fies | Link Order | Targets r & Real-Time Debugger D:'Free I ] 3 |
g ations Fle Wiew PRun  MultiinkCydonePro  Component  Memory  Window  Help 3
yE(@ 28| -|=|z]2|e]-] 2
— JRT=TER [ o ssenbiy JRETEY
ICD - Connection Manager 1[
You have selected to display this dialog on startup. Specify communications
parameters and click OK.
—Connection port and Interface Type
Interface: | LISB HCS08/HCS12 Multiink - USE Port +| _AddLPT Port|
# (g CpuMCIS0AIGECON Fiefrash List
# @ CpuMCISOBIGECFF Port: [ DEMO35080GE on USET (Name=PES122327) [Autodetected] =l =10l x|
% g CpuMCAS0B0GECFF i . . . Buto
I nkerf Detected : Fi W :
- @ CouMCI5030GECFE nterface Detects Irmyare Yersion Socket Programming Adapter Settings .. |
s @ CpuMCI5080GECPE [ [Taget CPU Infarmatiary
= % Ee?ﬂrFTH'Timﬂﬂn} CPU: HCSD8 Processor - Autodetect
11 FrNi RRSFT ! MCU Valtage:
. =10 %
_ o] x| #
- - =t and before communicating ta target for 0 miliseconds [decimal].
? I [
Load image co ntains flash memory data. Erase and F’rl:lgrﬂm flash? b debugger rezet, the MELU Beset Pin should be wszed [elze use a debug module rezet]
Relay Contral  [Waoltage --> Power-Out Jack] ;I
brelaps Fegulatar Dutput Yoltage Fower Do Delap I 250 5 — |EI|1|
ez @ Ha ;
wpan sottware exit |5\r vI Fawer Up Delay I 250 | G ;I
B E Uszer Modules || 2V
[ BlirkingLed! c:mai || Be
Inkingledl. cimaln F— —
Crimnts cemmnt For Help, press F1 4
Tt | Connect I Hotsync Abort | o
4 | M| [ = I |

Wstart| © (2] [H gl W & © @ 3

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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LAB1 -- Blinking LED

I aear Trrman + . TTA (Ctae Tam b mmmmmrarm b mnmidan 1om Tlemmnn = L
=10l x|
= File wiew PRun  MultlinkCyclonePro  Component  Memory  Window  Help
O||d| S|e] 2(N]| - |=r(2]|e|e|-] 2
"~ [StartjContinue (75)] =10l x| =[Ol x|

Clz)0843G8_LAET_BElinking LEDSElr |Line: 38 [rmain

EOFD J3R 0xEQZD
S#F% Proceg#or Expert internal initialization. DON'T REHMC El00 ERA *+0 ;abz = OxE1l00
E10Z2 ER3ET 0,0x00,%4+2 ;ahs = I_I
nd of Processor Expert internal initiali=zation. _I El0L5 5Tx 4 -

4| I [
4% Write your code here */ £

: #oWhr ewawnlas Fordesh 01 %S : ; Register -IDIEI
I I & | —
[HCS08 | [ Auo

=0xl s o ﬂ

» Hit “Start” icon to run the program. = o E% zialfm

»You should see a blinking LED —— ——==
|

: e v e 1 e, Symb | Global | dubo |
o0 C7 18 26 A6 80 C7 18 25 ..&....%:I
0083 81 §7 C& 18 25 44 40 27 ....%.["
nnan 73 &R &1 01 A7 AR A9 FR ... .. ... LI
B Data:2 =101 x| =101
| |main | Auo | Symb | Local Breakpoint ;I
ircs =~
| M 4
Start/Continue progrann |ﬁ-‘«utu:umatiu: (triggers, breakpoints, watchpoints, and trace possible) |95EIEIQGEI |ICD |Elre i
[ 1 Flter 1AM HFIT T irensed A —
7
Cq
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LAB 2 - KBl & ACMP

» |nitialized KBl on SW2(PORTA3)
»Use SW2 to toggle LED1(PORTBG6).
» |nitialized Analog Comparator

» To use Photolight sensor to toggle LED2(PORTBG6)

2
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]
LAB2 - KBl & ACMP

Categarnies | On-Chip F'rphrlsl Alphabet | Keywords

Cuick help >

Im

=10l x|

= CPU

(= CPU External Devices
T = = CPU Internal Peripherals
(= Communication

= Corvverter

F== Intemupts

< g a Emtlnt

) § 4 Intermuptvectar
Wi g @ ﬁ
i = Meazurament
= Memaony Eeybﬂl_ard N
& Periphe Dzzrl;leec\;?c.k tu:ul:| ing
(= Port /0

the bean into current project

= Timer

3 (= 5w

1 E

:

'--.'_'"-Eean Inspector KB1:KBI

Bean [tems Vizibility Help < >

Pe

Properties |Methud$| Eventsl Comment

+’| Bean name KB1
«| KEI KBl « | KEl
Bl Pins 1 +|—
L&l Pin0
H | Pin FTA3 KBIF3 SCL_ADP3 »|PTA3 KBIP3 SCL_A
r | Pin signal A
e | et inkerrupt trigaer condition no /
« | Pull resistor pull up / | pull up
«”| Generate interupt on = |falling edge
El| Interrupt service/event Enabled /
Fa| Inkermapt " epboard / Ykepboard

“[o| Intermapt pririty

medium priqp'(_l,l

w | not zupported

=1/ Initialization

F+"| Enable in init. code

ves /)

o) Eventz enabled in init.

vey/

» From the “Bean Selector” click on “KBI” bean

» Configure the Pin O for the KBI to be “PTA3_KBIP3 SCL ADP3”
» Select “Pull Up” and “fallling edge” options .
» Make sure that Interrupts service is “Enabled”

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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LAB2 - KBl & ACMP

K .-_'"-Bean Inspector Cmp1:FreescaleAnalogComp

Bean [|temzVizbility Help < =

Categaries | On-Chip F'rphrlsl Alphabet | Kepwords Cluick help >

Properties |Methuds| Eventsl Eummentl

(= CFU
i~ i + | Bean name Crmpl
i CFU E:-:ternaIDe.w:es | Analog comparator. ATKP | ACHP
3T (=l &= CPU Intemal Peripherals H| Interrupt zervice/event Enabled
= Communication Heor| Irtermupt W acmp Wacmp

=

~| .a PClick on “FreescaleAnalogComp” bean

mediurm pricrity

| not zupportes

- & Measurement [w Fln Y oltageR eference « |oltageR efe
- «| Sighal
Capture
*, gg r""I' e | Negative input
] wrod I H.'-' (]| ] H .
i cestaEtna i oe t..-f Fin PTA1_KBIP1_ADP1_ACMPMI | PTAT_KEIFT
{ = Memony | Signal
(== Peripheral Initislization Beans Comparator output Dizabled
= Port 140 «| Analog comp. mode falling edge hd
= Timer Bl Initialization
H = 5w H-/l EnabM yes
ves

» Configure “Analog comp mode to “falling edge” option
»Make sure that Interrupts service is “Enabled”

=

ittt | Frocessor Expert  Device Initialization  window  Help

Suspend Processar Expert for 'Cledl.mcp’

2

Generate Code 'Cledl.mcp’
Freeze Generated Code

lick on “G Code” = v
i L
»Click on “Generate Code ;
Tools *
ocessc  Options *
Update k n
L d
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LAB2 - KBl & ACMP

Files | Lirk. EIr-:IerI Targetsl Proceszar E:-:pertl

# | File

SEaLibs
R ansiislib
=13 Project Settings

»Click on “Event.C’ file

@l burner.bbl

----- B Froject.map

EE3 Generated Code

B Couc

~f TH.c

B Bitlc

~@l 10_Map.c

-l Vectors.c

-l A01.c

-l Pl

Bl PE_Timer.c

-l KB1.c
~@ll Crpl.c

EH=APm

% & &

% &

% &

EHERDoc
“fl Cled!.kzt

fl Cledl_SIGMALS. tat

» Scroll down to these two Events

* ¥ conparator output. Interr
*®3% enabled for thi=z ewvent tc
*®3% Farameters . Hone

*®3% Feturn= : Hothing

** - kT
*.

vold Cmpl_OnComparewoid)

<% Nlrite vour code here ... =7
K
s
33 S S S EEEEESEEEEEEEEEEEEEEEEEEEE
*® 3% Event KBl Onlnterrur
I
£33 From bean . EKE1 [EKBI]
£33 Description
*®3% Thi= event i= called when
¥ OCCUTS .
*®3% Farameters . Hone
*®3% Feturn= : Hothing
** S S S E=E=E=E=E==E===E====
*® .

void KBl _OnInterrupt(woid)

<% rite your code here ... *®7

b

<% EHD Ewents #*®-

R

» This is where you would add the code to  :t=d tv UHI=

toggle LED1

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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LAB2 - KBl & ACMP.

| LIL¥ F&E Multiingyclong Fra

T B Y P %

Files | Link Order | Targets Processor Expert |

Bl = Configurations
# Za Release OGH_B
# Zp Debug OGS 8
# Zam Release OGS 16_OFW
# Zw Debug (GE 16_0FN
# Za Release_0GSE_16
+ % Debug 0GA_16
(= Operating System
=& CPUs
# @ CpuMCIS080GECON
# (@ CpuMCISOS0GECON
# @ CpuMCISO80GACFF
# @ CpuMCIS080GACFF
*# (g CpuMCIS090GECPE
< (@ CpuMCIS090GECFE
E = Beans
< @) KB1KEBI
=« @@ BinEitl0
= M GetDir
E M SetDir
E M Setnput
E M SetOutput
B M Getfal
B [H] Putyal
BT [ ] Cirv'a
BT [H] Setval
B M Megval

=« &

== User Modules

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

33k
*3% OCCUrs.
3 Paramsters Hone
3 Feturn= Hothi
¥ —=======================
*
void KBl _OnlInterrupt(woid)
{
<% JIrite your code here
bwte K,V

for{z=0 =z<0=2ff =++){
fori{vy=0; 1_:,?<|:I:-:ff v+

T
Bitl HegVal():

* .7
void Cnpl OnCompare(woid)

<% JTrite your code heres
Bitl HegVal():

23

W N T

P e T et 1 e et TR et 1 v

Thi=s event i= called when the active =signal =d

ng

*.

S poor man debounce cods

>Add the Debouce code in KBI ISR

»Drop and Drag the NegVal to toggle LED1

» Hit Debug and Run, Press SW2 or Cover up
RZ1 to test toggle LED1

* .

“freescale-
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LAB3 - ADC & PWM
» Initialize ADC Channel 0 (PORTAO —Potentiometer)

» |nitialize PWM for 1mSec period with 64uSec initial on Pulse.
» Use ADC reading to reconfigure PWM ratio (duty cycle).

» Re-route PWM output to an LED1 to show dimming effect.

2

L 4
<
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LAB3 - ADC & PWM

»Remove Jumper on LED1

m
]

2o
§
]
=
RIED
&
i
B
1%
D
| B
+
LHod B
ao
Q0
o a0
)

»Jumper a wire between
J1(23) and LED1(2)

LED1(2) is the pin closer to the edge of the
board

Of
7012

mmf;usn

W3 _den
|ﬂﬂﬂﬂ
QIHO O
T
J

£ [o

L_J
Lol s
L HigH

0

E
e

E |-H.|'|.ln

=
ﬁ

ks

)
O =
\ﬁ
|~
éh'-.
|'_"|
1/ 82

[ [ayngapelagulags

2 NEMOISBROGE I
] U DOOOOLDOCDA00DOo0D00 .,
H COORAOOQDOOA00T
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LAB3 - ADC & PWM

Freescale CodeWarrior

Fle Edit wview Search Project Debug Processor Expert  Device Initialization  window  Help

== x|

A EFEs-<ha A A A mENR 5HER

= 3 an Inspector AD1:ADC
BlinkinglLed1.mcp ] Bean ItemsVisibilty Help < >
| D> PiE Mutiink /Cyclone P = | 58 §
HE| Enable
Files | Link Order | Taigets Processor Expert i ehs
El = Configurations : Eri;aail:i:\:z:t
# Za Releaze QGE_8 2| Start
11 1) 0 | Stop
»From the “Bean Selector” window, expand o Mese
. E| MeasureChan
the “Converter” directory and select “ADC” = e
0 (11 L) H E| GetChary alue
bean, and click “Yes” to confirm i Eoaee
: E| GetChan' alued
i i e 8 \- e e o d_KBIPT_AC|(none) 4| |©| GefValus1E
# (g CpuMCIS030GACFF .. ~-Bean Selector | x| jhant/alueTE
led synchroClock

# @ CpuMCIS08AGECFF
# @ CpuMCI5080GECPE

=10l =

Peripheral Initialization >

Properties  Methods IEVBnts' Comment |

daon't generate o D)
don't generate o

don't generate o

don't generate o

don't generate o

don't generate codd

generate code

don't generate o

don't generate codd

don't generate o

don't generate o

don't generate o

don't generate o

generate code

don't generate o

don't generate o

tegories | On-Chip Prohils Alphahetl Ke_l,lwordsl Quick help > i bt

don't generate codd

CFU
CPU External Devices

(g CpuMCIS030GSCPE
= &= Beans

||IeAut0C0mpale

don't generate codd

":-IeAutoCornpare

don't generate codd

< T Tinern =S U Inema Paghast x|

+ 0 Bit1:EitlO Cormmunication
¥ @ = & Yonverter 9 Do you want to enable the bean in all configurations?
Bl & User Modules 1 = a0C U Select "Mo" if you want to use the bean in current configuration only,
< BlinkingLed1. c:main 8 @ %
s Eventz.coevent = Interupts Mo
= Generated Modules & Measurement . —
E External Modules E Memary [~ Do not ask again

&= Documentstion (= Peripheral Initialization Eeans

= Part1/0
&= Timer
= 5w

Filter: |alliCPL | Licensed
{ @ Eventsy )

4] | i

ADVARMCED | EXFERT  Bean Level: High Level Bean

#/start| & 2l W& © @ 3 mEeessrri- .| 0]8 Mcosoft.. | @ 5 nteret... <| |8 Freescale €... &) codewariar... | [« Ol 11:19 M
P
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LAB3 - ADC & PWM

;|E|£|| - -Bean Inspector AD1:ADC
»In the “Bean Inspector”, select the “Properties™ab = <

and click the “Conversion time” box onts | Gommert |

A0
ATD - |ATD
e 5 . e Dizabled
»Enter a “5.750” uSec value and click “O rent Enabled
" adc W adc
[+ | &¢L INTENTIRT BT mediumn pricrity w | not zupport
Cl A/D channels SN\ 1 +|-
L& Channeld TN
He’| 24D channel [pin) \ PTAD _KBIPD_TPMCHO ADFL »|PTAD_EEIF
| A0 channel [pin] signal ‘\
+| A0 prescaler ADCmemed, ANCrmode]
+ | A4D resolution Autozelect \ -| 10 kits
TEM_FRG E| ADC clock source in high speed mods Auto selected presca@\,ﬁﬂusmuck
« | Conversioh time 5750 ps .. |high: 5. 750
W || Low-porer mode [izabled
YEI :V +'| Sample timne ghiort - | Tatal cory.
‘:r-r « | Automatic Compare Dizabled
LS ;,51 [=l| Internal trigger Dizabled
" q. + | Mumber of converzions 1
| Initialization
Herl Enabled ir init. code =
# s
Thiz bean enabled Thiz bean iz
] BeMiested cony. ime: unik: Uitz T 'fith value I::z E::: S:EZE::S ;E:z EZ:; :<
|5.750 [us
Errar allowed: unit: v %
|5 Iz whal ticks
Speed i
1 FA P TN R PP m PR e Crrmr &
fe property of el rospoctve owners-© Fresssmie Semicondusior . 3006 Al other product or service names are 57 =" freescale
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LAB3 - ADC & PWM

»|n the “Bean Inspector”, select the
“Properties”tab and toggle the “Start”
method to indicate “generate code”

=18 x|

. ~Bean Inspector AD1:ADC =10 x|
Bean [Items Vizibility Help < > Peripheral [nitialization >
Properties  Methods | Ewents I Comrnemnt
E| Enable don't generate co
E| Dizable don't generate code. SN
| EnableEvent don't generate code TN
E| DizableE vent daon't generate code
| Start generate code
E| Stop don't generate code

annelz. When each meazurement on all channels hasz finizhed the OnEnd event may be invoked. Thiz method iz not available if the interrupt
ontinuwouz mode, Mote: [f time of meazurement iz too short and the instruction clock iz too slow then the corverzion complete interrupt and itz

rzpeed mode

Bl - E || i]ﬂ!i EnabledspnchroClock iu:h:un't generate code

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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LAB3 - ADC & PWM

jet CPU [Cpu:MLC

'--.-_'"-Bean Inspector PWM1:PYWM

=101 %]

» From the “Bean Selector”

Bean Items“izibility Help < >

Feripk

Properties |Meth|:u:|$| Eventsl Comment

. “T ”
window, expand the “Timer T Beanname Pwhi1
. ‘@ ) +| Pt or PPG tirmer TPM1 | TP
directory and select “PWM” bean | Duty compare
. 7] ” . « | Output pin FTES_TPMCHI_S5 = |FTEBS _TPMCH1_55
and click “Yes” to confirm =
«" | Counter TP } TP
Interrupt zervice/event Dizabled
" | =I| TP clock zource in high zpeed mode Autn zelected presc% | TPRECLE.
-, . Prescaler At zelected pregfaler | high: 1
-Bean Selector -|0] =
= : . _I +” | Period 1 mz = | high: 1.024 ms
-ategones | On-Chip Prphils | Alphabet | Kepfiords _Buick help > || |- Starting pulze width B4 pz .| high: B4 s
= Communication ;I v Aligned Left /
B2 Corverter «” | Initial polarity [y /
& Intermpts « | [terations before action/event 1/
+ | Same penod in modes o
= Measurement E —
£an uges entire hmer r)(
= Memory B Initialization /
(= Peripheral Initislization Beayfs t,,,z Ergllzdl in il cale /) |ves
= Part 140 «| Events enabled in init. / ez
=& Timer frm T = T T T T R TR, V4
g @ EveniCnirle > From the “Bean Inspecto r” shbled Thiz bean is enabled
g @ EventChbils . abled Thiz bean iz dizabled
S @ EventCrus window, Change the PWM output e This bean s disabled
§ @ FreeCnilg pin to “PTB5 TPMC1_SS”
g8 @ FreeCntr — —
g8 @ FreeCnhh
s @®rr:
5 @ Wit
8 @ RTIshared
E @B Tirnalobe ”I I
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LAB3 - ADC & PWM

'--.-_'"-Bean Inspector P
—I Bean Itemz Vizbility Help < =

»From the “Bean Inspector” window, click on
the “Period” box.

» Enter “1”’ms and chigk “OK”

Perpheral |nitialization

-|O| =

'--.'_'"-Bean Inspector P

Bean [temsz Vizibility Help < > Peripheral In

x

=10l

itialization >

[x

Properties |Methu:u:|s| Eventsl Eu:ummentl

» From the “Bean Inspector” window, click on

A0
7 . H ”
«| Counter ' TP TP the Startlng PUISe Wldth bOX- 5.D_KE|F'|:
Interrupt sefvice/event Dizabled N\ > (4 2 (A B I £ t
=l TP clock sfuru:e ift high zpeed moAuto selected erR‘sqler - | TP E nter 1 28 or 64 usec and CIIC OK A
[=l| Prescaler I Ao zelected prezca w | high:
+ | Period [=I| I Fr clock sounce in fugh speed mo|&uto selected\gescaler | | Pr=CLE
Y| Starting pule il | Unassigned [=I| Prezcaler Auto zelected pr&@aler w | high: not zet
| Bligned I Left « | Penod 1 mz .| high: 1.024 v
| Initil pu:ulalit_l,l law +"| Starting pulze width 128 ps e [Righ: 128 pz
+"| Alighed L eft
ﬂ « | Initial palarity [z
; Iterations before actiondevent 1
] —Inlt.valul X| 5ame period in modes Ho
Feq¥sted value: urit; Unitz: [ wéith value «'\Bean uses entire timer na
I-I II-I-IS b ﬁ /“lli_t.i.a_ljlz_a.lti?n.l. R - M
Ermar allowed: unit: v % seC |
F F i
kHz — 1 Initwdue
Speed bHz
mode Adjusted value: Prezcaler:  Emor: #hal ticks BeQyested value: unit; Urits: [ 'with value
high |1.024 ms |1 |24z 128 [us
lizea Idisal:-led I I Error allowed: unit: v &
|5 |
Speed _ _
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LAB3 - ADC & PWM

i Freescale CodeWarrior == x|
File Edit ‘iew Search Project Debug | Processor Expert  Dewice Initiglization  Window  Help
? - H o bt o3 ® ,. Suspend Processor Expert for Blinkingled1.mcp
= Gernerate Code ‘Blinkingledl.mcp'
EE -:r ":'H I"'"j l”'lgl":dl meo . *Bean Inspector PYWM1:PYWM - |EI|5|
. reere Generated Code
BlinkingLed1.mcp I Bean ltems Visibiity Help < » Peripheral Initislization »
Wignw k .
| (¥ PAE Muliiirk/Cyclone Pro ] H— , | Ereperties | Methads | Events | Comment |
- - Ot 5 +| Bean name Pk
Files | Link Oider | Targets 'Jd"ms | P or PP timer TPMO ~[TPHO
& Corfi - Ulmesiiz « | Dty compare
= arfigurations Undo | Dutput pin PT&0_KBIPO_TPMCHO_ ~|PTAD_KBIPL
+ | Output pin signal
Red
= | Counter TP TPM
Bring PE windows to Front |E| Interrupt service/event Dizabled
Debug_0G8_16_OFN Atrange PE Windows El| TPM clock source in high speed mol&uta selected prescaler +| TPMCLE
% Ja Releaze_QGE_16 = Toreter 1| Prescaler At selected prescaler | highs 1
-+ s Debug OGA_16 + | Period 1 ms wee | hiigh: 1.024
F = Intemupt
= Operating Spstem & . hr;enup : ; +| Starting pulze width 128 ps .| high: 128 ps
B CPUs BasuIEmen | Aligned Lef
# (@ CpuMCIS03AGECON & Memoy «| Initial polarity low
* (@ CpuMCS080GACON (= Peripheral Initialization Beans | Iterations before action/svent 1
s (B Mo ACSS A0 SEACEE & Port 140 «’| Same period in modes no
e o + | Bean uses entire timer ho
»From the “Processor Expert” drop down El idinkiation
':-/ Enabled in init, code =
0 “G d ] «'| Events enabled in init. Vs
m e n u ] CI ICk 0 n e n e rate CO e E|| CPU clock/speed selection
+’| High speed mode Thiz bean enabled Thiz bean iz
+| Low speed mode Thiz bean disabled This bean iz
< o@ ADT:ADL g @ FreeCnirid +’| Slow speed mode This bean dizabled This bean iz
< 45 0 Lo LGE
B User Modules g @ W
Vs BlinkingLed1.c:main g @ RTlshared
v Events.c:event 5 @ TimeDate
= Generated Modules g @ Timednt
= Eutenal Modules .
e bt 8 @ TirnerClut
[+] ocurmentation
§ @ WatchDog
1E files
< |

Wstart| & 2] (=] W] & © @ 3

> B 23635771 - ... | |©] 8 Microsoft .., 'l & 5 Internet .., '”l Freescale C... & CDdeWarriDrs...l |« gL 11:50PM
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LAB3 - ADC & PWM

;3 Freescale CodeYWarrior
File Edit “iew Search Project Debuo  Processor Exoert  Device Initialization  Window  Help

» From the “Files” tab, expand the “User Modules” and
open “Event.c” files Inlll_ i

=10l =l
IT'E); PSE Multilink /Cyclone Pro j ﬁ §E [ b} - M- = @'~ Path: | D:MFreescalehSeminarshyCw_ 5.0 HC[s)08YAGE_LABT_Blinking LEDABL. AEvents.c Q’
. *% Event : AD1_OnEnd dule Event ol
Filez |Link Drdell Targetsl Processor Expert | . e —tmEnd (module Events) :‘m
: *3* From bean . ADL [ADC] —I _
# | File | Code *% Description T
F{C] Libs 1z *3% Thi=z event is called after the messurement (vhich
23 Project Settings 1% ** consists of <1 or more conversions:) issare finished. -
# [#_] Generated Code 1€ e Paramsters : None faid
Er=1a % REeturns= : Hothing B
ﬂ BllnklngLed']prm h :j S =SS =E=CS=CS=S=CS=S=S=E=CS=S=S =SS =SS =S=S=CS=S=S=S=S=S=S=-S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S==S==S============ ﬂ
v gss 1 void AD1_OnEnd(wvoid) %
BT { =L
« - BlinkingLed!.c <% Write your code here ... *~ igh:
“-fl Evertz.h =
=3 Doc ) word = —
~ ¥ |
<% END Event=s %7 -
o* n
L5 8 o R o R o o g g R |
E = 3
*3% Thi= file was created by UNIS Processor Expert 2 .97 .01 [03.73] el
*% for the Freescale HCS08 series of microcontrollers. ™
E = 3 L
~ | |his
I Line 71 Co2 |]4] Wz
11 - - ”
» Scroll down to the “void AD1_OnEnd(void)
13 L * . *
» Type “word x;” in the /*Write your code here*/
L
L 4
F le™ and the Fi le I d ks of Fi le Semicond , Inc. All oth: d i ol
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LAB3 - ADC & PWM

;3 Freescale CodeYWarrior
File Edit “iew Search Project Debuo  Processor Exoert  Device Initialization  Window  Help

» From the “Files” tab, expand the “User Modules” and
open “Event.c” files Inlll_ i

=10l =l
IT'E); PSE Multilink /Cyclone Pro j ﬁ §E [ b} - M- = @'~ Path: | D:MFreescalehSeminarshyCw_ 5.0 HC[s)08YAGE_LABT_Blinking LEDABL. AEvents.c Q’
. *% Event : AD1_OnEnd dule Event ol
Filez |Link Drdell Targetsl Processor Expert | . e —tmEnd (module Events) :‘m
: *3* From bean . ADL [ADC] —I _
# | File | Code *% Description T
F{C] Libs 1z *3% Thi=z event is called after the messurement (vhich
23 Project Settings 1% ** consists of <1 or more conversions:) issare finished. -
# [#_] Generated Code 1€ e Paramsters : None faid
Er=1a % REeturns= : Hothing B
ﬂ BllnklngLed']prm h :j S =SS =E=CS=CS=S=CS=S=S=E=CS=S=S =SS =SS =S=S=CS=S=S=S=S=S=S=-S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S=S==S==S============ ﬂ
v gss 1 void AD1_OnEnd(wvoid) %
BT { =L
« - BlinkingLed!.c <% Write your code here ... *~ igh:
“-fl Evertz.h =
=3 Doc ) word = —
~ ¥ |
<% END Event=s %7 -
o* n
L5 8 o R o R o o g g R |
E = 3
*3% Thi= file was created by UNIS Processor Expert 2 .97 .01 [03.73] el
*% for the Freescale HCS08 series of microcontrollers. ™
E = 3 L
~ | |his
I Line 71 Co2 |]4] Wz
11 - - ”
» Scroll down to the “void AD1_OnEnd(void)
13 L * . *
» Type “word x;” in the /*Write your code here*/
L
L 4
F le™ and the Fi le I d ks of Fi le Semicond , Inc. All oth: d i ol
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LAB3 - ADC & PWM

tag Freescale Code
File Edit “%iew Search Project

Debug  Processor Expert  Device Initialization  Window  Help

» Select the “Processor Expert” tab

BlinkingLed1 _mc|

[ D PLE Muliink/Cycions ~| g

Files I Link Drderl Targets Pfocessor Expert

% @ CpuMCIS0BAGSCFF
# ) CpuMCIS080GSCPE
<+ @@ CpuMCIS080GSCRE
=l Beans
+ G TI1:Timerlrt
ot
& AD1:ADC
H [E BeforeMewSpeed
H E sftterMewSpeed
B [E 401 _0OnEnd
= A Enable
E H Dizable
= M EnableEvent
E H| DizableE vent
= [ Start
H M Stop
E A Measure
B H MeasureChan
® [A EnablelntChanTrigger
H M Gefialus
E A GetChan/alue
H M Gefialusd
B H GetChar/alues
alue1E

E E GE“—W._..\ I R N o

P
_ _ (01 x| | BT
=10/ x|
[ b {} - M- [ d' - Path | DiFreescale\S eminars\Cw!_5.0_HC()08\0GE_LABT_Blinking LEDABI. AE vents.c %97
| * ¥ Ewvent AD1 OnEnd (wmodule FHoent=d Dl
*% “ ”
£33 From bean AD1 > EXpand the ADC bean
*% Dezcription
*% Tha ent 1= callec
*% consi=ts of <1 or mc >Dr()p and Drag the
FParamseters Hone £ ” =
o horeast i GetValue16” function call
¥¥ ============================ . 7 L
| and place it below “word x;
wold AD]1 OnEnd{wvoid)
<% Write ywour code here ... X
word =:
IADl_GEtValuElE [fx):
i
/ <% EHD Event= *-
s
R o o o g g g g g g g g g g R R g g R
¥
Line 73 Col2 |]4] d
g @ w I: + | Low speed mode Thiz bean dizabled T
5 @ BTlzhared +’| Slow speed mode Thiz bean dizabled T
g @ TimeDate
g @ Timerlnt

hdrthind: This mrrethod retiurns the last reasnred values of all chanmels instified tn the l6# Cnrmnared with Geflaline rmethnd |
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BlinkingLed1 mcp l

ITE}‘ PEE bultilink /Cyclone Pro

Files | Link Order | Targets Processor Expert

(g CpuMCISO30GECON

# @ CpuMCIS050GECON

# (@ CpuMCIS0R0GACFF

# (g CpuMCIS0S0GECFF

# @ CpuMCIS0S0GECPE
@ CpuMCIS080GECRE
=& Beans

< @ TI:Timerlrit

= X PuM 1PN
& [E] BeforeMewspeed
A El AftetewSpeed
® [El OnEnd
= [H Enable
= M Dizable
# [H] EnableEvent
E [ DizableEvent
= M 5ethatiof
& [F]
= M SetDutpTicks16
H M SetDutpTicks32
BT [H] SetDutyllS
B M SetDutphs
= H SetDubySec

= H SetDutpReal
™= Ml S=pdahie

LAB3 - ADC & PWM

consists of <1 or mor place |t beIOW

Parameters . Hone
FEeturn= Hothing

* .
volid AD1_OnEnd(woid)

<% Write your code here ... *7

word =:

AD1_ GetValuslf{ix);
PWH1_SetRaticlb(=z):

<% EHD Events *-

A

Line 73 Cal21 ||4]

bl LD T SN SN Hean [nsnecTor Py
=10l x|
b -} - M~ [~ d' - Pah |D:\Freescale’s 1] ” 4
| il » Expand the “PWM” bean
:: Event o AD1 tud }D d D th EI
| x% From ]_:uear_'l ADL [ADC] « rop an ” rag , e il
o besmmipper o “SetRatio16” function call and

CRetwmms | Wewning  #AD{ GetValue16(&x);”

®% FrfgFArgpAepE A AL ASASAE LR SAL RS BA SR EF LA AR S HBAER RS EE R RS

LT

S @ RTlshared
g @ TimeD ate
S @ Timernt

g @ TirnerZut
§ & watchDog

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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LAB3 - ADC & PWM

i _Freescale CodeWarrior == x|
File Edit View Search Project Debug  Processor Expert  Device Initiaization  window  Help

BEFgEcocxxhaafdedhsiliEzmR

=l |~ Target 0PI TG _ o1 =i | T 1=l
Blinkingled1 mcp I { @ Events.c =1O]
[ D~ Fi Mutiin/Cyckne Pre = | ik 81 7 <3815, [ b4} - M- [ d - Path | DAFreescale\S eminars\Cw!_5.0_HC[s)084AG8_LABT_Blinking LED4BL.\Events.c <
B | Lils Drder' Targets Processar IM | :: Event . AD1_0OnEnd (module Ewents)
i 3% From bea.n o ADL [ADC]
: i True-Time Simulator 8 Real-Time Debugger Dz Fre o ] 4|
. File  Wiew Run  MultiinkCyclonePro  Comporent  Memory  Window  Help
b4 u: b CIS 080 GACFF N ER - — . al = ‘
@ CpuMCIS020GACPE . D|=[E| *|%|6] [N ||z |2| :
i 5 =
> CIICk on Debug tO Complle have selected to display this dialog on startup. Specify communications
ameters and click OK.
[ g AU LAUL connection port and Interface Type
B < D) PuiM1:Puhd || Interface: [USB HCS08/HCS12 Multnk - LISE Port =] Ml ‘
® [El BeforeMewSpeed Rafrach | ist
111 —
: » Click on “Connect” to engage debugger |
I Erase and Program Flash? —
508 Processor - Autodetect
MCU Valtage:
il=]E
Jeset and before communicating to target for I 0 milizeconds [decimal]. T
ihd & debugger reset, the MEL Beset Binshould be used|[else uze & debug madule reset] ;I
er Relay Contral  [Yaltage --» Power-Out Jack]
g s Fraa il e oL I o o\ s Prorrelays Requlater Dutput Yaltage Fower Diowr Delay I 200 | m& LI
g get\D,ru:yHeal Data 2 I | PowX off target upon saftvare exit |5\.f vI Power Up Delay I 280 | m5 1O =]
e alus "
H [ Clivalue r _I
® M SetDubiode -
e = N PO ' S A Ry ' /
&
i ” 3 - -
» Click on “Yes” to download new image [ Commea— ] Hoteync | Abont | p

distart] @ 2] =] o] W] & © @ 9 » EEeseasyr.. | o8 mMioos.. | @5 imter.. -| B Fresscae... | B codewar... [ True-Ti.. |« DFL] 12:15 am

2

o
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LAB3 - ADC & PWM
I

act Processor Expert  Device Initislization  Window  Help

BEafAaNEEh @ REB

==l

) M Warning @ £1420: Result of function-call is ignored
@ey 3% A 1420: Resul 11 1

:essu:urE:-:pertl Eventzs.c line 69

&Marning 1 Cl420: Besult of function-call iz ignored

-l

i mFErrors & Warnings =101 x| rees Inspector P

Iﬁ IU— IE |3 |EI Errars and warnings for .. ﬁl ilil

n Items Yisibility  Help

perties | Methods | Eve

Hean name

b or PPG timer

Dty compare

t% True-Time Simulator & Real-Time Debugger D:Customers',Condor, CLed1 HCS08_Full_Chip_Simulator.ini
File ‘Wiew Run HCSOSFCS Component  Memory  Window  Help

i a1 e =) el A LA I S = R T S )

H source Start/Continue (F5)] =
|D:\CustomershCondor CLed1 \#OECLed] .o [Line: 37
#include "I0_HMap
Processor Expert internal initialization. DON'T BEEMOVE THIS CODE!!! *%%/
PE low lewel initi():
A%%% End of Processor Expert internal initialization. wEES
/a
» Hit “Start” icon to run the program.
» Roll the Thumb wheels POT on the Demo
board to see the LED1 dimmed or brighten HEPLTE TR EERRE T
&
C 4
' ) Cq
fe property of el rospoctve owners-© Fresssmie Semicondusior . 3006 Al other product or service names are 37 =" freescale
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LAB4 — SCI Communication

Create a brand new project and set bus clk to 8Mhz.
Initialize SCI(Serial) Comm to 9600 Baud rate

Set Interrupt upon received of Character.

Set Hyperterminal on PC to 9600 baud.

Write application to echo received character back to PC

2

L 4
<
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LAB4 — SCI Communication

. Bean Inspector Cpu:MC9S08QGSCPB M=
}Change the Internal | Bean [temz‘izbility Help < Perpheral Initialization >
Froperties | Methods: | Events | Build options | Used | Comment
Osc Frequency to Propetie | Methocs | Evers | | Ueed | Comment |
— +'| Bean name Cpu B
31.25Khz. I MCIS080GACPE |
| Clock zettin
- & Internal clock
«| Internal oscillator frequency [kHz] .25 .25 kHz
>(:hange the Internal l tE| Initialize trim value yes p&]
+| Trim value addresz FFAF H|
BUSCIOCk to 80 MhZ L/ Fine trim walue addreszs FFAE H|
- H External clock Dizabled p&]
- | Low-power modes settings
L= STOP instruction enabled no |
«” | [nitialization interrupt priarky interrupts enabled hdll
N Internal peripherals This property enables the STOF instructil:un.|
RUL ntermupts
E Enabled ®pegd modes
- =& High speed moths
+'| High speed clock, Internal Clock, ~|31.25kHz
[=] Buz freq. divider Ato zelect hdll
«| Internal bus clock, 2.0 8.0 MHz
+| Fiwed freq. clock cll zrc.
«| Fived frequency clock 0015625 MHz
EI FLL mode Engaged |
fe property of el rospoctve owners-© Fresssmie Semicondusior . 3006 Al other product or service names are 39 freescale:
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LAB4 — SCI Communication

a1l
»|n the “Bean Selector”

select “Asyncrhonous
Serial” bean.
»Enable the “Interrupt”

» Set “Baud rate” to 9600

Bean [tems Vizibility Help <

Properties lﬂethuds] Events] Comment

+"| Bean name

+| Channel

Interrupt servicel/event
H| Settings

- vf’ 1

Fe | Width
F | Stap bit
F B 5CI output mode
- =& Receiver
t«f Fi=D
«" | Bl pin zignal
| [|El Transmitter

«" | T#D pin zignal

A5

SCI ~|5Cl
Enabled j&]
nomne > |nane
2 bitz | & bitz
1 hdll
Marmal |
Enabled pa]

FTBO_KEBIP4_R=D_ADP4 > |PTEO_KBIP4]

Enabled o
FTB1_KEIFS_T=D_ADPS = |FTB1_KRIFS

F " Baud rate

F | Break zignal
F | Wi akeup candition

Categoriez | On-Chip Prphrls .-’-'-.Iphal:net] K.eywords

= CFL

(= CPU External Devices

Bl = CPU Intemal Peripherals
Bl 2 Communication

g @ & zonchroSenal
g @ Internall 2C

g @ SynchraSlave

8 @ AsynchioM aster

8 @ AwnchioSlave

8 @ Svnchrohaster

F | Transmitter outpt

Timing - Baud rate

Funtime zetting

P |9600 baud [... kigh: 961538
Dizabled ja]
|dle ine wakeup |
Mat inverted |

Funtime zetting type: | fized value

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

It value
ﬂ Requested baud rate:  unit:
(9600 baud
Error allowed: unit; [
115 %
Speed

mode Adjusted value: Prescaler:

high |9615.385 baud |52 [
<,
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LAB4 — SCI Communication

»In the “Events” Tab,

generate code only for “On
RXChar”

»Select Don’'t Generate =
Code” for everything else '
such as “OnError” or
“OnTxChar”

» Click “Generate Code”

Categories l On-Chip Prphirlz | Alphabet | Kepwords

(= CPU
= CPU External Devices
= = CPU Intemal Peripherals
Bl & Communication

g5 @ Agynichrobd aster
& zurichroS el
g5 @ AzynchroSlave
S @ Intermal2C

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

= =15 e () i i i = 0
Bean [temz‘Vizbilty Help <

Properties | Methads  Events lEDmment

«"| Event module name Events
| BeforeNewSpeed

| AfterNewSpeed

E OnEmor don't generate code
& OnBxChar generate code

tv’ Ewvent procedure name AST_OnRxChar

+ | Pricrity zame &z inkermupt
B OnBxCharExt don't generate code
B OnTxChar daon't generate code
| OnFullRxBuf
B | OnFreeT xBuf
E | OnBreak
| Onldle don't generate code
E OnTxComplete don't generate code

Freescale CodeWarrior
Edit

Wiew  Search Projeck Diewice Initialization

-
E: (F= B
Generate Code 'SCINSPI_Coml.mcp'

Freeze Generated Code
CInSPI_Com1 _mcp l

Wiew
D‘ P&E Multilink/Cyclone FPro Tools
Opkions
= i F
iles ] Link Drder] Targets FTC Update

= Configurations
# 2 Releaze_0OGE_ 8
# Za Debug_QGE 8
# Zm Release CIGE_16_OFM
# Za Debug QOGS 16 _QFM

Bring PE ‘Windows ko Fronk
arrange PE wWindows

window  Help

L

# Zm Releaze 0GB 1B

>

41
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LAB4 — SCI Communication

» Under “Processor Expert” Tab, expand the “

< AS1 AsynchronousSerial” bean

4 Freescale CodeWarrior

File Edit Miew Search Project Processor Expert  Device Initialization  Wing#

L == 3
»Drop and Drag “RecvChar” and “SendChar”

SCInSPI_Com1 _mcp l

[ PoE Muliink/Cycione Pro bean to Event.c and add the modification
below:

ET—— ... PByte x;
® [E| BeforeMewSpes E-_;“_ : AS1_Rechhar(&X);
® B Afterewspeead s AS1_SendChar(X+2);
& [El A51_0nErmar B _-.7_:
& [El #51_0nR«Char 'P-I"i' T . L
& [B OrFsCharE = Hit Debug and Run PRy B
&7 [B AS1_OnTuChar
= B OrFulR<Buf et |
= [E] OnFreeT=Buf i
& [El OnBreak :
= B Onlde b - {} - M- [ d - Path | D:MFreescale\SeminarshChw_5.0_HC[s)0BNS CInSF
& [E] OnT+Complete *3 Parameters : Hone
I M Enable *3% Feturn= . Hothing
E ﬂ Dizahble ¥¥ === ===Z====Z==Z=Z======Z==============================
= [M] EnableEvent * )

d A51 OnFE=Ch d
= M) DizableE vent ot ~OnRsaChar (void)
& [H RecvChar #% Write vour code heres ... #*~
B M SendChar byte x;
= [ RecvBlock 151 RecwChar (&)
E H] SendBlock
E [H] ClearBxBuf A51 SendChar(=+2);
E [H] ClearT=Buf
= [M] CharslnR=Buf
E [ GetCharsinFxBuf T
fe pronerty of thelr rospocie ovners. & Frobssaie Sermiconducton Ino. dooe. e A other product or service names are 42 fr eesca’e”
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LAB4 — SCI Communication

DEAE_9600_Com1 Properties

——— » Setting up Hyperterminal for 9600 Baud rate
Connect To | Settings

- as below:
L COM1 Properties
W DFAE_9600 Comi

Port Settings |

DEAE_9600_Com Properties

Country/regior: i Connect Ta| Settings |

Enter the area code without the Bitz per second: | 9600 Function, arrov, and ctl keys act as

Area code I:I- (®) Teminal keys O windows keys

Phone number: |
comr

D ata bits:

Backspace key zends

= chkH O Del (O Chl+H, Space, Chil+H

Connect uzing: | COM1 Parity: | Mone

@ Stop bitg:

Hi

Ehu T J A4S0 Sending
HT100 . [ Terminal Setup... ] 1 [ Send line ends with line feeds
Ak SI .
AMNSIw | 'I E cho typed characters locally
Flows contral; | [R5
: ﬁ?;ﬁjemm | Line delay: EI millizeconds.
. 1
";r-"iTe\I.-r\Idata = Character delay: EI millizeconds.
[: YT 100 0 or dizconnecting
o WT100d
W52 | ASCI Receiving
0K ] [ Ca I pulcnsllicns I [ ReClsElny ] [] £ppend line feeds to incoming line ends
I
I [] Force incoming data to 7-bit A5 CII
[ “Wrap lines that exceed terminal width
| ok || ca
I (] 4 l [ Cancel ]
&,
g
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LAB5 — SPI Communication

» To send communication from PC to PC via an QGS8 SCI/SPI
converter

» Continuation with LAB4 (SCI Comm).
» Initialize SPI for MasterMode

» Initialize SPI for Slave Mode

» Write SCI/SPI Converter code

» Use Hyperterminal to test and application.
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LAB5S — SPI Communication(Master

SPI Master Configuration
»In the “Bean Selector”

window, select Synchronous
Master.

»Enable “Slave Select pin”
and set Direction to Output

» Set “Clock rate” to 4Mhz

- Bean Inspector SM1:SynchroMaster

Bean [temzVizibility Help <
Properties lﬂethadsl Events | Comment |

Per

+'| Bean name
«’| Channel

F | Intermupt
F | Inkerrupt fram input

F | Inkerrupt input priority
F | Interrupt from output

F | Interrupt autput priarity
F | Input buffer zize
v | Output buffer zize

S

Categaries | On-Chip Frphrls | AlpH

=l Clock pin

= CPU

= CPU External Devices

B = CPU Internal Perpherals

B = Communication

§ @ Asunchrohaster
g @ AgyrchroSernial
§ @ AswnchioSlave
g @ Internall2C

S unchrobd azter

g @ SynchroSlave
= Cnknvertar

El| Interrupt zervicel/event

Shd1
SFI
Enabled

medium pricriby

mediurn priarity
1]
1]

Dizabled
Enabled
PTE4_MISO

Enabled
PTBA_KBIPY_MOSI_ADFY

x|5F
2
Wapi
| nat supported

| peripheral does not suppart interupt

I3 |5

> |FTE4_MISO

D
|PTE3_KBIFY_MOSI_aADP?

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

t +| Pin FTBZ_KEBIPE_SPSCK_ADPE > |PTEZ_KEIFE_SPSCK_ADPE
«| Pin gignal
FE| Slave zelect pin E nabled p]
+’| Pin PTBS TPMCH1_S5 |FTBE_TFMCH1_55
«| Pin gignal
Lo | Direction kot |
Fe| Clock edge rizing or faling edge _ |rizing edge
F | Shift clock rate 4 kHz === | high: 4 MHz
F | Empty character 1]
F+ | lghore empty char. o p]
e Send MSE first o p]
Fe| Shift clock idle polarity L |
45 freescale:
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LABS — SPI Communication(Master)

SCInSPI_Com1_mep |

Wﬂ}‘ FPEE Multilink/Cyclone Pro j ji

Files | Link Order | Targets Processor E

vy @ AS51:AzunchroSenal
Bl @ St1:Synchrobd aster {/
& [E] BeforeMewspeed
= B AfteNewSpeed
& [El 5M1_0nRxChar
= [E OnR=CharExt
& [E] St1_OnTxChar
& [El OnFullR=Buf
E [El OnFreeT=Buf
&7 [El 5M1_0nErrar
® [E OnFault
= [ Enahble
= [H Dizable
= M EnableEvent
= M DizableEwvent
B [ RecvChar
B M SendChar
® M RecvBlock
E M SendBlock
# [H] ClearRxBuf
E [M] ClearTxBEuf
= M CharslnR=Euf
BT [ GetCharsinF =B uf
= [M CharslnT=Buf
BT [H] GetCharsinT =B uf
E [H] SetbaudF atetdode

o g v B T o T DR O o Y

. =.Eantz.c »Under “Processor Expert” Tab,
b1} - M- - o' = Path: | D:\FresscalesSeming expand the

— “SM1:SyncrhronousMaster” bean

x »Drop and Drag “SendChar” and

3 S S S E =S =SS EEEEEEEEEEEEEEEEEEEE
xx Event . AS1_OnR=Char mod|f|y as below:
*3% From bean . AS1 [Asynchro SMA1 SendChar(X+2); i
*3% Description - s
*3% Thi=z event i= called aft ! -
* received. . t B ¥ @ o =
o D& mods » Hit Debug and Run 5
* 3 If DHA controller i= awa :-:pert]
*3% the receiver iz configur i+
x¥x this event is di=zabled. )
xx used in DA node. » Use Hyper-terminal to test
*% Farameterz . Hone
*¥x Returns . Mothing 1 1
¥M¥ =S=============================== Communlcatlon
*
wold AS] OnEzChar{woid)
{
<% Write yvour code here ... *®7
bvte =

4251 RecwlChar (&)
<7351 SendChar(=+2);
SH1 SendChar(=+2);
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LABS5 — SPI Communication(Slave)

SPI| Slave Conflguratlon -, Bean Inspector 551:SynchroSlave
Bean [tems Vizibilty Help < Peripheral |nitialization
. P ti Methods | Events | Comment
»In the “Bean Selector” window, | Beeetes [Methods | Events| Gonmen|
«| Channel SFI ~|5F
Select Syn Ch ronOUSSIave . E Interrupt servicefevent Enabled j2]
Fw| Interrupt Wapi
o Interrupt from input
> S t “CI k Ed ” t . - d M|+ Interupt input priarity rnediurn priority | nat supparted
e oC ge 0) ”Smg e ge Fw| Inkerrupt framm aukput
to matCh u p Wlth the Master o Interrupt u:uutp.ut pricrity medium priority | peripheral does nat suppar
Fl+| Input buffer size 1
mode . \ L[ I:Iu_tput butfer size 0
N 5ettings
r l Dizabled p5|
Enabled o]
» Generate Code t +| Fin PTEZ_KBIP7_MOSI_ADF7 ~|PTB3_KBIP7_MOSI_ADP
+| Pin zignal
=l Output pin Enabled jo|
- t«-’ Fir FTE4_KISO > |FTE4_MISO
“. s Bean Selector +" | Pin signal
Categories l Or-Chip F"rphrls] .-“-‘-.Iphal:uet] 4 [ = EID_Ck pin
t « | Fin 2 KBIPE_SPSCK_ADFRE »|FTBZ_KBIPE_SPSCK_AD
(= CPU « | Pin zignal
(= CPU External Devices - = Slave select pin Enabled j2)
Bl = CPU Internal Peripherals t «| Pin FTES_TPMCH1_ > |FTBS_TPMCH1_55
Bl = Comnunication +'| Pin signal
8 @ synchioM aster [ Eluck eige rl:ilsing or falling edge | nizing edge
. -+ Emply character
AzpnchroSerial
= @ SNENE e F+*| lanore emphy char. hio p&|
§ @ AwnchioSlave
Fle| Send MSE first no pa|
§ @ IntemalleC v | Shift clack idle polarity Law |
8 @ Synchrobdaster “lw| Stap in wait mode ho j&|
ZE= Yo ynchioSlave) H Initialization
. . T T . - - -
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LABS — SPI Communication(Slave)

|
CI_SPI_Slavez _.mcp l {

[ PLE Multink/Cyclone Fra = | § . » |In the Event.c, add the T C————r
Files ] Lir‘| Drder] Targets PrncessJChang MFUICDHHEEUDH' COde aS ShOWn beIOW: iles ] Link, Drder] Target: Processor

=l 2 - »Bytey; sl
=l a/@ 551: S_I..Inchrl:lSla\-'E >S}é,] )II?eCVChar & . = IEI EefnreNewSpeed
& [El 551_0nRxChar — ( y)’ = [E AfterNewSpeed
= Bl OrRxCharExt . >AS1_SendChar(y-2); = [E OnErar

B Bl A51_0nR=Char
= [El OnRxCharE=t
E Bl OnT=Char

» or Drop&drag the routines ® [ OnFuRBs

B [E] 551_0nTx=Char
& [El OnFullRxEuf
= [El OnFreeT=Buf

& B 551_0nTsEmptyChar : N . B [B OnFreeTsBuf
o [ 551_Orérr = ----- from their respected bean as = I orere
= [H] Enable d ki nidle
. = OnT=C |
® [ Disable * o shown by the arrows = B 0nlCorpee |
= [ EnableEvert *% D= = [ Dizable
= [M] DizableE vent < ¥*3*E = [A] EnableEvent
BT [M] FecvChar > = [A] DisableE vent

& [l SendChar xx VDebug and Run and Test g% o

E H] RecvBlock *x = [ RecvBlock
3k
% [ SendBlock o with Hyper-TermlnaI 5 [ Sendlock
& [M] ClearRxBuf *3% Fa = [A] ClearR=Euf
E [H] ClearT=Buf *3% Re oo Ll - = [ ClearT «Buf
t
&7 [ GetCharsinFisBuf void S51_OnReChar(void) el — i
= [l CharzlnT «Buf \ vx Trite vour code here E [ GetCharslnT «Buf
B [H] GetCharzinT=Buf oty i C = [ SetbaudRateMode
BT [H] GetErar ’ = Al GetError
B [H] SetDir 551_RecwChar(&v); = [ GetBreak
= = User Modules 451 SendCh 2y g E EBtB;B‘?_Ik
"y SC1_SPI_Slaves.c:main —==n ariy=2): v
—— < >
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LABG6 — 12C Communication

» Modify HW to add 4.7K resistors to SCL and SDA signals
» Initialize 12C HW

» Write 12C application

2

L 4
C 4
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LARG — 12C Communication

-, Bean Inspector 12C1:Internall2C > MOdIfy |2C Bean

=l
12C_help mcp l

| [D¥ PAE Mulliink/Cyclane Pro

Filez ] Lirk, Elru:ler] Targets  Pro

El = Configurations
# Zam Release 0GH_B
# Za Debug QG383
# Za Releaze OGS 16_OFM
# Za Debug_(GE_16_0FM
# Zm Releaze UGAE 16
# % Debug 0GE_15
=+ Operating System
Bl = CPUs
*# @ CpuMCISOB0GECON
# @ CpuMCISO80GECON
# @ CpuMCIS080GECFF
% (@ CpuMCIS080GECFF
# @ CpuMCISO80GACPE
< @@ CpuMCIS080GACPE
Bl & Beanz
Bl & User Modules
vy [2C_help.c:main
"y Events.coevent
(= Gererated Maodules
(= External Modules
(= Documentation

C
& | .

e ——

= = =~

2 -"" = -.i ::‘:—1—_ ~]
S =

_— F -
iy = S

zignal GHD

Categories

On-Chip Prphirls | Alphd

= CPU
(== CPU Esternal Devices
= = CPU Intemal Peripherals
Bl = Communication
g @ Azyrichrobd aster
§ @ AsrchioSerial
g5 @ AzunchroSlave

g5 @ Suynchrobd aster
§ @ SynchroSlave

Bean [tems“izibiity Help <

Properties lMethDdS] Events] Eumment]

«’| Bean name

Configuration as below:

-

« | [nkermapt pricrity
B Buffers for SLAYE mode
t « | [nput buffer zize
o | Output buffer zize
B MASTER mode
r+| Palling trialz
Fl+| Autornatic stop condition
- &l Initialization
Lo Slave address init
B SLAYE mode
F«| Slave address
Fv| General call address
-l | Empty character
E Data and Clock
Fle| SOA pin
| SO pin zignal
| SCL pin
1w’ SCL pin zignal
«| Internal frequency [multiplier factor]
«| Bits 0-2 of Frequency divider register
« | Bitz 3-5 of Frequency divider reqister
« | SCL frequency
'’
i

SDA Hold
Initialization
«'| Enabled in init code

o'l Euanbe anzhlad in sk

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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medium priarity

Dizabled
1]

PTBE_SDA_=TAL
PTEY_SCL_EXTAL
8 MHz

0o
0o

e

e

50

+| |2C channel i ~|lIC
«| Mode zelection MASTER - SLAVE | (
El| Interrupt zervicefevent

«| [nterrupt Wiic

| nat supparted

o |

L:Rv]l:]

> |PTEE_SDA_=TAL
> |PTEV_SCL_EXTAL

== | high: & MHz
|
|
high: 400 kHz
high: 0,875 us

2|

wl
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LABG6 — 12C Communication

» Right hand click on
“Internal 12¢™ bean and

select Help on Bean from
Drop down menu.

» Select Typical Usage
H=1E9

.. Bean Selector

Categories l Or-Chip F"rphrls] .-’-'-.Iphal:net] Ke_uw::-rds]

= CPU
(= CPU External Devices
Bl = CPU Intemal Peripherals
Bl 2= Commumnication
§ @ AsyrchioMaster
g @ AgynchroSenal
§ @ AwnchioSlave
=R Hternall 20
§ @ Svnchiohd.
g @ Synchrash
(= Converter
= Intemupts
(= Meazurement
(= temary

Add Bean to the Current Project

Help on Bean

Help on Bean Seleckor

[ad [T el [ [ R I T T L U R
Proce 0 X De [ ]
File Edit Wew Go  Bookmarks  Tools  Help
3 —
*$ - Ll/\) - %I (X ) @ ||_| file: i {Program 3. 20Fi V| @ G |G1, |
| | Processor Expert | | | Processor Expert | 4

Internall2C

Genera! Info

Typical Usage

Types & definitions
Ermbedded Beans

Embedded Beans CPU Beans Processor Expert Online

Bean Internall2C
Internal 120 Communication Interface

Leval: High Level Bean
Category: CPU Internal Peripherals-Caormmunication

This bean encapsulates the internal I2C communication
interface. The implementation of the interface is based on
the Philips I2C-bus specification. Interface features:

MASTER mode

& Multi master communication

& Tho rormmhinod formmat of cormmonieatins nocsikla

u-]b Processor Expert .intmbeddedBea

[

Done

Freescale Codetarrior
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= 3 Windows Explorer
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LABG6 — 12C Communication

©J Processor Expert - Mozilla Firefox H OmeWO rk-

File Edit Mjew Go  Bookmarks  Tools  Help

‘Qzl - |:> - @ | @[ ||_| File: /11D JProgram@e20Files i Freescale Codetarrior 42 0For 3 20HC0S%%2

Complete an I2C application
using the Typical Usage Help
Menu

| ] Processor Expert | || Processor Expert |

m ib Processor Expert vinEmbeddedBeans

Embedded Beans CPU Beans Processor Expert Online

Remember to add 4.7k resistors
| to SDA and SCL line before
. Interrupt handler code in the bean Ca”ing He My FAE

. User application code in the event module, typically called from tr

. 12C peripheral module sends or receives a byte
ff——— Call of a method or occurence of an event

= = =P Return from a method, event or interrupt

«<=—— |nterrupt

Typical settings and usage of Internall2C bean

# {1) Sending data in the MASTER mode
+ (2) Receiving data in the MASTER mode
# {3) Sending data in the SLAYE mode
+ {4) Receiving data in the SLAYE mode
# {5) Sending data in the MASTER mode without interrupts
+ {6) Receiving data in the MASTER mode without interrupts
Y
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