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* CodeWarrior Installation
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* Lab 2 Application Software
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MCS08QG8 Demo Kit

DEMO9S08QGS8

« DEMO9S08QG8 Demo Board

e DEMO9S08QGS8 User Guide

e DEMO9S08QGS8 Quick Start Guide
« 68HC(S)08 Development Board CD
e CodeWarrior CD’s

« USB Cable

* RS-232 Serial Cable (not included)

Complete List of HCS08 Tools is Available in the Development Tool Sector Guide.
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MCS08QG8 Demo Kit

Features ““ﬁ“?ﬁ .%gg@
* Integrated USB-BDM 5 :]1:5 e g a0

« RS-232 Serial Port w/ DB9 Connector i E 1%

» SPI, IIC ports available on Connector J1 E Ef,ﬂ 00 0—0

« External 32.768 kHz Clock Oscillator (not e ELQJEEQG

installed) E [k 89

« Power Input Selection Jumper - "MEM%:I . E[E%Eﬁ

« Power input from USB-BDM =L A I B S

« Power input from on-board regulator iy £ 1] =2

« Power input from Connector J1 %:]i 2 3 ]

« Power output through Connector J1 B rerat + —

* User Components Provided hﬂeﬁ I FO(S'
» 3 Push Switches; 2 User, 1 Reset 2HORRROC L on]

2ODEMOISORAE

4]

T —Tx 000000000
5 0QCODoQOD

) - 32 a8 1B

Ca
|

3 LED Indicators: 2 User, 1 VDD

a
Q0
Q0
ao
Q0
o0
] O
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MCS08QG8 Demo Kit

Jumpers —

- USER_EN e e JiRr=;: ;335@
« PWR_SEL .

« COM_SEL (1%

« VX _EN o—0 0—0

« OSC_EN (not installed) ELQJEEQG

Connectors gl | [gojm

e 32-pin MCU 1I/O Connector E[E%ﬂ

« 2.0mm Barrel Connector E[gﬁ w

« BDM_PORT Pin Header (not installed) 5 ot

« DB9 Serial Connector P ]

Specifications: +rop._ﬁ_
« Board Size 2.9" x 2.5” | | 0O

* Power Input: oo] 7™ |
« USB Cable — 500mA max e

* PWR Connector - 9VDC typical, +7VDC 3 % PURVUEY

to +18VDC
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MCS08QG8 Demo Kit

* Run Mode
* Run mode allows the user application to execute when
power is applied to the board or the RESET button is
pressed. Use the following settings to configure the
DEMO908QGS8 board for RUN Mode using the USB bus to
power the board.

* Debug Mode
» Debug Mode supports application development and debug
using the HCS08/HC(S)12 background debug mode (BDM).
Background mode is accessible using either the integrated
USBBDM or an external HCS08/HC(S)12 BDM cable. Use
of the integrated BDM requires only a host PC with an
available USB port and an A/B USB cable.
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MCS08QG8 Demo Kit

Ox0000 — Direct Page Reqgisters 96
Ox005F bytes
O0x0060 — RAM 212
0x025F bytes
Ox0260 — Unimplemented 0,036
Ox17FF bytes
Ox 1800 — | High Page Registers 80
Ox184F bytes
Ox 1820 — Unimplemented 21,120
OxDFFF bytes
OxEOOOD — | FLASH

OxFFAF 8197
OxFFBO — | Non-Volatile Registers bytes
OxFBFF

OxFCO0 — | Vectors

OxFFFF
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MCS08QG8 Demo Kit

BDM Port Header

PTAYIBKGD | 1 | 2 |GND

3| 4 |PTASRESET’
3| 6 (VDD
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MCS08QG8 Demo Kit

Power Select

PWR_SEL CONFIGURATION:

VB VDD
C 1B Select power input from USB-BDM

PWR_SEL

VB VDD
- | Select power input from VR
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MCS08QG8 Demo Kit

Voltage External Enable

ON Enable power connection to connector J1
VX_EN
[=]=] OFF Disable power connection to connector J1

VX_EN

CAUTION: Do not apply power to connector J1 while also sourcing power from either the
PWR connector or the USB-BDM circuit. Damage to the board may result.

MOTE: Do nof exceed available current supply from USB-BDOM cable or on-board regulator
when sourcing power through connector J1 to external circuitry.

%o, Slide 9

&,
"' fre e sc a leTM Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks of Freescale
L 4 Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2005.

semiconductor




MCS08QG8 Demo Kit

Oscillator Enable

Bl | ON Enables Crystal Oscillator Input to MCU
OSC_EN
« [ = | OFF
OSC_EN
NOTE: This option header i1z not installed in default configuration.
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MCS08QG8 Demo Kit

Communication Enable

T
=]

o

T £

MCL controls RS5-232 Transceiver
COM_EN

440
¥v.ld

RS-232 Transceiver disabled

COM_EN

440
¥v1ld

[« [=-T+] RS-232 Transceiver always ON. AutoShutoff disabled
COM_EN
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MCS08QG8 Demo Kit

COM Connector

4,6
TXD
RXD

1,6
GND

Female DBY connector that interfaces to the HC{S)08 internal SCI1 senal

1 4 port via the U2 R5232 transceiver. It provides simple 2 wire asynchro-
' nous senal communications without flow control. Flow control is provided

RTS at test points on the board.

CTS Pins 1, 4, and & are connected together.

NC
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MCS08QG8 Demo Kit

* User Options

» Pushbutton Switches

> SW1 and SW2 connect to input ports PTA2 and PTAS3 respectively.
LED Indicators

> MCU ports PTB6 and PTB7 drive LED1 and LED2 respectively.

Potentiometer

> The potentiometer is connected between VDD and GND with the
center tap providing the divider output. This center tap is connected to
the MCU on signal PTAO.

Photocell
> Current flow within the phototransistor is inversely proportional to light
intensity incident on the surface of the device. A rail-to-rail OP amp at
U2 boosts the photocell output to useable levels. This signal is
available to the MCU on signal PTAL.
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MCS08QG8 Demo Kit

User Options

Jumper

on

Off

MCU PORT

MCU PIN

SWi1

Enable SW1

Disable SW1

PTA2

14

SW2

Enable SW?2

Disable SW2

PTA3

13

LED

Enable LED1

Disable LED1

PTBG

6

LED2

Enable LED?Z

Disable LED2

PTB7

5

RV

Enable RV

Disable V1

PTAD

16

R

Enable RZ1

Disable HZ1

PTA1

15

{4
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MCS08QG8 Demo Kit

/O Port Connector

VDD
WSS

1 PTAS/RESET/IRQ/MCLK

3
PTB1/KBIMPS/ADCIPS/TXD1 | 5

7

9

2
4 (PTAS/RESET/IRQMTCLK
b
8

PTA4/BKGD/MS/ACMP10

PTBO/KBIMP4/ADC1P4/RXD1 PTB7/SCL1/EXTAL
PTA2IKBENP2/ADC1P2/SDAN 10 | PTBE/SDAT/XTAL
PTAI/KBIMP3/ADC1P3/SCLT (11 | 12
PTAS/RESET/IRQ/TCLK (13 | 14
PTAOMKEBITPO/ADCTIPOITPMICHOD/AMCP+ [ 15| 16
PTB3/KBIMF7/ADCIPTIMOSIT | 17 | 18 | PTAVKBIP1/ADCTP 1/ACMP 1-
PTB4A/MISO1 |19 | 20 | PTAO/KBIMPOJADC1POITPM1CHOI/AMCP+
FTB2/KBIMP&/ADCIPB/SPSCKT | 21 | 22
FTBSTPM1CH1/551 | 23 | 24
PTATKBITP1T/ADCTP1U/ACMP1- | 25
PTBE/SDA1XTAL | 27
PTBV/SCL1/EXTAL | 29
PTA4/BKGD/MS/ACMP10 | 31
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MCS08QG8 Demo Kit

Default Jumper Settings

Black blocks indicate the “on”™ or “installed” position of jumpers. Please check thess sattings before continuing.

Ve COM_EN

VE_EN
von ;MO e W e =

SEL

FWR
H

Figure 1. DEMO9508QGSE Default Settings
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MCS08QG8 Demo Kit

Run Test Program

1. Check the jumper settings and make sure they are in the default position.
Use Figure 1 as a guide.

2. Connect the USB cable to the PC and then to the board. If you are using
this board for the first time, please follow the instructions on the screen to
install the USB device properly. (If you have not installed CW 3.1 and the
service pack, you will not have the proper files used to recognize the Demo
Board.)

3. After the USB drivers are installed correctly, the USB, USB PWR OUT, and
VDD LEDs will be on.

4. Press SW1 and LED1 will toggle.

5. LED2 will blink at a fast rate.
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CodeWarrior Installation

1. Install CodeWarrior HC(S)08 CD
Reference “CodeWarrior Quick Start” Section A

2. Install CodeWarrior Service Packs
Install CW08 V3.1 USB Service Pack
Install CWO08 V3.1 QG8 Service Pack

3. Register Software
Reference “CodeWarrior Quick Start” Section B

4. Install License Key
Reference “CodeWarrior Quick Start” Section C
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Lab 1 — CodeWarrior Project

1. Create a new project by selecting New... from the File menu:

i35 Metrowerks Code¥arrior i3 Metrowerks Cd

File Edit Wew Search Project Debug  Or by pressing File Edit View ¢

Ctr-+Shift-+h the New button: e | oo
Chrl+-Shift+M ? - = B

Qpen... Chr+i
Find and Open File,,,  Ckrl+D
Clase O o Mew. ..

Either of which will invoke the project creation dialog box shown below.

Frokeck | Fle | Dtieat |
IzEan.q.d Pl e
HE K Board Suppar Statmones [
REIHC 5K H ews Progeol wizerd
B HC DB S iatioredp Loation:
S DB_Coc’, £ |
1 | 23 I okt
et |
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Lab 1 — CodeWarrior Project

2. Select HC(S)08 New Project Wizard:
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Lab 1 — CodeWarrior Project

3. Select SET button to set the directory Location. This allows you to select the
parent directory for the project:

CEEEE——— x|

Progct [ | oopent |

W E wrphs Prgact Prosl reans
HCE I Bamd Suppes S sk |
HCDE S ity L oo
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Lab 1 — CodeWarrior Project

4. Once the root directory for the project has been located, enter the directory to
be created (for example, Project Directory, as shown in the diagram above).
5. Select Save, and the new project directory / file name will be displayed.

Create Newmeiect. .

S b | % Loca Cick (D) =] + @ @
Cbrve D
CIWLTemp

Fii= namn: ':'F:lic'tll:litdﬂ_r e I
S e A | Iﬁ'p_—,l_ﬁh_ﬂ:np:p] 3 Cancal |

¥ Crest= Folda Py
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Lab 1 — CodeWarrior Project

6. In the Project name field, you may enter the name of the project file to be
created such as Demo (by default it will be the same as the directory name):

7. Select OK.

CEEEE———— |
[
EnplyPrgadt Prigal resner.

HCF B B 3 uppost S imkorsay | ey p——
HCEFH Hare Pt Wiserd
HCDE S latorasy Locwier
I0 Prpsct D iectnay A=
-~ T
Fuysct

o | o |
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Lab 1 — CodeWarrior Project

8. Device list will appear. Select MC9S08QG8 and press Next:

s

Sl | he e vk e o ikl B b i,

| Dmrivatrean | =
1 MICREEGRIT

i WCIEIHCT
MCYIRGTAD
WCESDRCIE
MRS
WCSSIERE 15
FICEEHC? DR B AR
WCEEHCANRAES
MCEEHCI AR B
| MCroHCIArT

MCEEHCA DEAFEA
A\ MICEEHC? BT
' .r l MCEEHCA [R5

metrowerks [ R, -

| AP PR L e

Mesis | rCows |
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Lab 1 — CodeWarrior Project

9. Language dialogue box will appear. Select C and press Next:

[The vl ek o v sppcbor: veth & AL - |
corghan! Jate code Hangiriskaton o
hcbel verisbiei|
I A I
ok St =i
cak | e Coeel |
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Lab 1 — CodeWarrior Project

10. Processor expert dialog box will appear. Select No and press Next.
Note Processor Expert support for the QG8 has not been released.

|

‘Wi pukk s i w Frocerss Epat?

-

FHin
Fn durc o e iskeeton code i gereislec ._-_1
iyl e s B i ook,
=l

matrowarks
Eeil=me-n F g g
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Lab 1 — CodeWarrior Project

11. PC-lint option will appear. Select No and press Next:

Fow Prapect Woand-Pege 4 E

Do g wagrd ko oreate o e el ced i e PC et

r fas
T Hp

bl b prodaci bom Ginpel Softere,. <
o il ey FTA solbrase Froen Gianpss|
retabacin order 0 i the Code'e smor »

metrowerks

[ T [ER TR ]

Bk Hesl Lo
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Lab 1 — CodeWarrior Project

12. Startup code option will appear. Select ANSI startup code and press
Next:

Mew Project Wizard - Page 5

Which level of startup code do you wart to use?
Select minimal startup code’ for best code density.

" minimal startup code
£+ ANSI startup code

iz will perfform an AMS| compliant startup _I
de: it intializes global vanables./objects and
5 the application main routine.

metrowerks

%, Slide 28
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Lab 1 — CodeWarrior Project

13. Floating point support dialog box will appear. Select None and press Next:

Smback fum fioelng pord kersl oo poded
bt 'l ore ' fre bk o dermby
= M
" Iiost g EEES double g EEESE
™ Pust g EEEZD, doubl = EEEEA

—

matrowerks

B Teriie B LS Ly

"H.HiIHHIEIl"H"

=
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Lab 1 — CodeWarrior Project

14. Memory model selection will appear. Select Small and press Next:

‘wheh rersary reodal chall b oosd -

e

F el

ol il all vwishlez me oubed Fareo _-J
[eabared e e p st 6] Wadabi ks R

SP0 o Con bes weend vl pEAgeas o
m e =1
N A
meatrowerks
e F e el
LR=E o [ Caied
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Lab 1 — CodeWarrior Project

15. Connection dialog will appear. Select P&E Full Chip Simulation and P&E
Hardware Debugging. Press Finish to create project:

e Projeck Barard - Fage T =" _'ﬁj

Flsae chooss Be connections musaenl Toucsn
anlect raitiple connackons.

w FEE Hasd psmu D nbugprg
o M o ol S bl el 4
_H0OM HEEHE
i,
Ly.dsrizach
Lo s b crdsan of 8« |
h pEenstaisk Lalm on n e dabuggs
i‘ can TiAchita hadaare debigrg.
g s
oS g
¢ Beck Forels Cweel |
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Lab 1 — CodeWarrior Project

16. Once the project wizard has finished, a project, including a skeleton
application, has been created. The project window will look something like:

| # Fizico By &% » 0
Fiee | Link Orceer | Tangets |
% | Fie | Code | Dala @ -
A r=adme iyl rnla nta  m =
¥ [C4 Sowrnes n + =
« ) manc 0 0« =
W [£]1Z5 Stertup Code o 0+ =
v B StenlBe 0 0= =
« E1E3Fm 0 0 o=
w L E bumer bl n'a ra =
-l PEE_ICD.map ra rula =
w B PEE_ICD_lirker orn rla rnla =
+ E1&3Lb: il 0 =
B MCASOEGEEDK 0 0 =
« ] MOYSOEGBEDC 0 0« =
w LBl arsizlb 0 0 =
EH=3 Debuoger Pioject Fike 0 0 o=
CEl PRE_ICDLin e nfa =
M= Debuoger Cmd Files 0 o o=
EHE3PRE_ICD n n =
8 PRE_ICD Stamup.cmd rda da =
Sl PRE_ICD_Aeset crnd n'a ra =
B PRE_ICD_Pretoad.crmd Wa na o=
“E PRE_ICD_Postoad crmd rda rda :'LI
14 lies a a %
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Lab 1 — CodeWarrior Project

17. Click on Sources, main.c. At this point we are ready to insert application
code:

[anermmenacoewarmar =lelx
Pl Bt vew Seach Proect Detug Procesr Bxpet Widoe  Hel

LR EEES L EER .53 Y UK
xlal

[lomame e Ff
Froject Cimciory mop
l B - M- - o - Pt D P Dvectery St e )
[® 7eco - | #include chidet hy < for Ensblelnterzupts macro - g
Fies |uw| 1. | #inelude <HCYSOBOGE by % include peripheral declarabtions ‘ﬂ
- void meiniveid) {
v | fi [ Code [ Biata » emable s
B NG Gt Slated nis  nae  EE se include your code bere W
| nia na v =
v 683 St 4 "0l
L3 I - s fands the dog =
< o . o & the dog =
:zg'mm Code : : ' : } 7@ loop torever s
.iclh H 0. i % pleage make sure thal you pever leave this functicn &
1 1 Diabuagans Prosect Fis o 0. =
8¢ (51 Db Crve Fies o 0. =
227w LR i
4| 1]
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Lab 1 — CodeWarrior Project

18. This project could be compiled and run but it would not do much. Let’s use
the Demo_S08QG8_Test project to demonstrate debugging:

alelxl
Pl Bt vew Seach Proect Detug Procesr Bxpet Widoe  Hel

LR EEES L EER .53 Y UK

Pecject Diractory mep
l b l) - Mo [ o - uth [0 Prepect Dvectony Sonrces'mam
[® 7eco - | #inclode chidet hy e for nterrupts e
- finclude (HCHSUSOGE hi - i
Flex | Lk Ovde | Target| : : =
id id)
Ca T o [ s B
B ARG Gt Siied wa na+ BE e include your code hers a7
ackon ot wa wi =
* R Souces [ 0= -2
. I - el aTeinone): e fasds the dog as
* (2 Statup Loce 0 e v ;" HDOGL 4 s the dog
vEQn 00 4 T pisess aaks site Mt you seve: leave
= [ ] oL L
5 Diebuayoes Prosact il o0 =
1 C Dbnagye Coe P o0 Fl
227w LR i
1l |+
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Lab 1 — CodeWarrior Project

1. Close project files to start a new project:

i#7] Metrowerks CodeWarrior

File Edit View Search Project Debug Processor Expert Window Help

At EsEoe-<ha A AN NS RsHER
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Lab 1 — CodeWarrior Project

2. We will use the Demo_S08 Test application code to demonstrate debugging.
Software is included on the Demo CD. Project files should be pre-installed on
the Desktop. CodeWarrior project file convention is .mcp. Select File, Open,
Desktop\Demo_S08 Test\Demo_S08 Test.mcp:

open 21|
Look in: | 3 Demo_S08GGS_Test =] « @k B
Default.mem % sofTec.ini

Demo_S080GE_Test.mop
Demo_508QGE_Test_Data :}Mnnitor.ini
prm “dpaE_FCS.ini
“HpPaE_ICD.ini
E] readme, txt

i
Object name: |Demn_SDEQGE_Test.mcp Open I

Objectsof [ Al Files () | Cancel
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Lab 1 — CodeWarrior Project

3. Project window will open. Source files can be opened up for editing:

M|
a8l
BEEFE - ARARNMINSENER
E b () - e ) o - P [0 DEROSS0R0GE_ AP Sosces DEMOSSIEOGE_APF <
EMOSSOR0CE AT
e | Fincinde <hidet by 7= foz Easblelntezrs a
Finclude cstring by o slnte; S
| @ puico Bv 35> A #include (HCISOS0GE By ow in E
Ninclude “denc?SOROGE L° /=
Fint | ik O | Tangets | Finclude “DEHCYSOBOGH_APP. h™
- 1 volatile byre e
BMIENE Gt Stated ety HCS0H ared, na ‘a =
@ o+ sd
9 0e o s
o D+ +o=
1] [} =
¢ 0. -
o LEIEN | ¥ Chsck 1f recovering from stepl
L] L a2
RF 8 e o 8@ s Bmconiigure NCU for stopl acde
[} [ % F
o O o o v Chack 1f recovering from stopd
2 mE e o= o N
55 Detaugiom Pocsact Fle r 0. = ¢ Reconiigure HCU feo apd aode
23 Detgges Cn s ¢ 0. o
{
31110008
110000; ssdisable RTI vhile dabugging
1
Ieee RTIS = RTI delay select: 0018 msec
1-emtarns
adge caly
pet
1=cly IROQF
IRO
IR0 pin emable mablad
- 180 edgw select: O=fadling-low
} ‘and Isiel
[ ——
1*enabled
e 1selr IROF
& lssnabled
lge salect . D=falling-low
ELC W = J—I
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Lab 1 — CodeWarrior Debugging

4. From the target connection pull-down, ensure that P&E ICD is selected:

SE

testt mop |

CEEE i\ E oy - [

PEE FC3

| Moo Code | Data (R4 |-
B readme.tst n'a n'a » =
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Lab 1 — CodeWarrior Debugging

5. Select Debug GREEN ARROW. This compiles and links the code, and
invokes the True-Time simulator and Real-Time debugger (the HCS08
debugger). As this is the first time the code has been run, the debugger does

not know which BDM device is to be used to connect to the target, so it pops up
a dialog box for configuration:

'zl

testt mop

| #® P FCS i\ B - [

FEE FCS
[ Monito Code | Data |90%[3
B readme.tut n/a n'a * =
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Lab 1 — CodeWarrior Debugging

6. Ensure USB HCSO08/HCS12 Multilink - USB Port is being used:

B Consaction Awintast (= ]
i Bavve sedechad o diaplay this diakog on aladep. Specily commenicolons
paramaiers and click OK.
Corraschor pord on FC
|L|=-11 Fu-uF-m | Ll!rci:ir-::.tl:ﬁ-'ﬁl

=] FsbahLie |

LU T o

| HCG 08 Pacoeson - o et =
MO Yaltage ML et

“Fese Delsr
© Dale skba Axcet and balos o oo unic sling I tagat ko | 0 wilescord s | deawal]

F S thur dislon bafore atlsnpting o corilec! baget [Osvos onky displap on i)
Ok Abort |
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Lab 1 — CodeWarrior Debugging

7. Next, a dialog pops up asking to erase and program FLASH. Press Yes.

Lood image comfams flash memony dota. Erase and Program flash?

S|

I Akwege Erase and Piooram Hesh vaibout asiing.
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Lab 1 — CodeWarrior Debugging

8. Another window pops up showing the erasure and programming of the
FLASH:

X Abort | il - frsree panni cro_com

Copyright 1900 2002 PEE Miorccompuler Syetems ,Ino.

fCED - HIE
Indtializing, Targst has heen BESET angd i actbive,

CHD =M CiyProgram Filesi\Metrowerkad\CodeWarcior O V3. DprogyPEENSSOEEERD . SEF
Initializing. J(Recomsended Teim = 57F)  (Bus Frefg = 15533FKHz) Tndtiallized.

Wersioem L.0F
Topyright FO0EF by PLE Miorooompulber Sytems, Ino, {wew,pesmioro, ommi

Frpirg progranming scoph ..
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Lab 1 — CodeWarrior Debugging

9. Once BDM communication has been established with the device, the
debugger will show its debug window. Press Start/Continue GREEN ARROW

and code should execute:
Ole@] &8 7w ==z 9

=[0= — =10f=
[ HCS0E CodetMEEOENOOOGEED De oo S maneshSbadie. (L2l [|CSkako
S onil mnbus =] S
called CEon: _PRESTART-code getiepaced by the LIKEEE 1645 LDH % 16RE _4
T 18a8 BIT E0x0Z
#@1fder E1F OBJECT FILE FORMAT 1BAD ENE b 21 2ah= = 1HE3
vl g : * 1n HIWARE € L, [ 2 1N The PIEaTarT 18AF LDHE  #0H0L50
Eeredif 1B T3
for | 721 {E S* Eorevery initialize the prograe; call che coot-procsdure 18E3 ESR T-121 raha = 1834
it (! |_scarcuplaca, Clagd < STARTUR _FLAGA_NOT_IBIT_SF)) (& 16ES LDHE  OW1BBC
#T ipatislize the atach poinker */ = I £ j
INCT_SF_FROM_STRETUF_DESC|): I | — -
P[] 1
i
| Srarcup | I | 1BAT
StailEe | uk | Spub [Global (] Ao |
E _starcplace =8x _tagetartup N0B0 OO0 S8R FF BE 00 D0 7F 38 siwaisad :‘
@ _ §EG EWT_S4TACE arrap[0] of wisicmed char 00BE 00 01 TE 37 BE 83 FS AE  ........ =
000 08 9E BB 03 44 34 02 A6 ....H6.
n09g 07 BA 26 FB JE X7 03 BB Z&aiaa
00A0 SR &5 FF FF AF DL 26 E4 .e....&. j
hnia o @% 10 an oh bs an s

[T ———— oA = =l

— [T [pua” | Spnb [ Local -
lasunabp aff
s =
L4l | I
For g, prece L T T e T [ i =
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Lab 1 — CodeWarrior Debugging

10. Application should be running. LED2 will flash continuously. Pressing SW1
toggles LEDL1.
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Lab 1 — CodeWarrior Debugging

11. Use Run Time controls to demonstrate best-in-class BDM debugging
capacities:

RUN Run code from current pc location until either
halted or reset

STEP INTO Execute one C statement; enter into functions
STEP OVER Execute one C statement or complete function
STEP OUT Execute remaining C statements in function

Assembly Step  Step one assembly language instruction

HALT Stop the executing program

RESET Hardware reset

L e il ¢l
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Lab 2 — Example Application

This lab code is intended to introduce the DEMO9S08QG8 demo
board. Connecting a serial cable from the DEMO9S08QGS8 to a PC
with a Terminal emulation program running allows the user to interact
with the MCU and try out several of the features.

* Demo Code Functions
. 1ICS setup

: TPM PWM setup

: MTIM setup

. RTI setup

: STOP test

. ACMP test

: ADC test

~NOo 0ok WN B

. Slide 46

&,
"' fre e sc a leTM Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks of Freescale
L 4 . o Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2005.
sem. tor



Lab 2 — Example Application

Requirements
» DEMO9S08QGS8 demo board with an MC9S08QGS8 in the
16 DIP socket
= DB9 serial cable
» CodeWarrior Development Studio for HC(S)08-
CodeWarrior Service Packs for MC9S08QG8 and USB
(download from www.metrowerks.com)

» DEMO9S08 APP.mcp Demo Project on CD.
* Terminal emulation program, e.g., HyperTerminal
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Lab 2 — Example Application

Setting up the Demo
1.Connect the DEMO9S08QGS8 to the PC as described in the
Quick Start Guide. The jumper configuration for this
application is:
> COM_EN jumper removed
> SW1, SW2, LED1, RV1, RZ1 jumpers installed
> LEDZ2 jumper optional
2.Connect the DB9 serial cable and the USB cable between
the DEMO9S08QGS8 and the PC.
3.0pen CodeWarrior IDE and close any open projects.
4. Select File, Open:
Desktop\Demo_9S08 App\Demo_9S08 App.mcp
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Lab 2 — Example Application

Setting up the Demo

4.Compile for the P&E ICD target and program the MCU by

selecting “P&E ICD” from the pull-down menu beneath the
project name.

Metrowerks CodeWarrior -FE

Fle Edi Wew Sesch Pioect Desbug PiocessorExpeil Window Help
RESE-S - <A A RN S U BB

First, Select “P&E ICD"
DEMOSSDSQES_APP mcp 2. Then, Click Debugger lcon

% FLE ICD g W B
Fies | Link Order | Targets |

¥ | fie [ Code | Das B8

B AMZE1E_Getting_Stated .. n'a n'a
¥ =1 Sources 5K 14 »
B DEMDISOEIGE_AFF h 0 0
o B DEMOSSOR0GE_AFPc 526 14 =
B demo35080GEH 0 0=
% () Startup Code 132 6 »
B Fm i [
SHES L 12K .
B MCI5080GE K 0 0
B MCESOR0GEC ] 94«
37 Hles 1 x
| | |
| o
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Lab 2 — Example Application

HyperTerminal Terminal Settings
4800 Baud
8 Data Bits
No parity
1 Stop Bit
No Flow Control
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Lab 2 — Example Application

Running the Demo
If everything is configured correctly, the terminal window will display the following
as soon as the MCU is running:

Welcome to the MC9S08QG8 Demo Application
V1.0

Main Test Menu:

- ICS setup

TPM PWM setup
MTIM setup

RTI setup

STOP test
ACMP test

ADC test

NoahRnRE

Select number to execute:
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Lab 3 — Internal Clock Source

T T Optional !
| &t&{rﬂggzarmga |
HGO I ek - |«—{EREFSTEN
L - — — — |
I |
| T ICSERGLE
I [
| IFCLKEN . ICSIRCLE
| IREFSTEM | eorv] |
I [
| r Jan [
| Hetf:?ra;m | |
(0
r—l1— "
| L ) | || peoour —— |
| [REFS p 4 peo | »f /2 —f— IGSLOLK
| TRIM | [ | |
| | = ICSFFCLK
I T [
I n ADIV_CLE [
'z =2 L Fiteer
| n=0-7 | | [
| FLL |
L —
| ROV Internal Clock Source Block |
L (- . L L |

Figura 10-2. Internal Clock Source (ICS) Block Diagram

16-MHz Internal Clock Source (ICS), Low Power Oscillator 31.25 kHz to
38.4 kHz or 1 MHz to 16 MHz (XOSC)
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Lab 3 — Internal Clock Source

* Internal Clock Source (ICS) Features
» Frequency-locked loop (FLL) is trimmable for accuracy
> 0.2% resolution using internal 32-kHz reference
> 2% deviation over voltage and temperature using internal 32-kHz reference
» |nternal or external reference clocks up to 5-MHz can be used to control
the FLL
> 3 bit select for reference divider is provided
» Internal reference clock has 9 trim bits available
» Internal or external reference clocks can be selected as the clock source
for the MCU
= Whichever clock is selected as the source can be divided down
> 2 bit select for clock divider is provided
> Allowable dividers are: 1, 2, 4, 8
> BDC clock is provided as a constant divide by 2 of the DCO output

= Control signals for a low power oscillator as the external reference clock

are provided
> HGO, RANGE, EREFS, ERCLKEN, EREFSTEN

» FLL engaged internal mode is automatically selected out of reset
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Lab 3 — Internal Clock Source

External Crystal Circuit

* Note external crystal components are not stuffed on Demo Board.
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Lab 3 — Internal Clock Source

* |CS’s seven modes of operation

» FLL Engaged Internal (FEI): This is the default mode of operation.
The ICS supplies a clock derived from the FLL which is controlled
by the internal reference clock.

» FLL Bypassed Internal (FBI): In this mode the FLL is enabled and
controlled by the internal reference clock, but it is bypassed. The
ICS supplies a clock derived from the internal reference clock.

» FLL Bypassed Internal Low Power (FBILP): In this mode the FLL
Is disabled and bypassed, and the ICS supplies a clock derived
from the internal reference clock. The BDC clock is not available.

» FLL Engaged External (FEE): In this mode the ICS supplies a
clock derived from the FLL which is controlled an external
reference clock.
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Lab 3 — Internal Clock Source

* |CS’s seven modes of operation (continued)
» FLL Bypassed External (FBE): In this mode the FLL is enabled
and controlled by an external reference clock, but it is bypassed.
The ICS supplies a clock derived from the external reference
clock.

» FLL Bypassed External Low Power (FBELP): In this mode the FLL
Is disabled and bypassed, and the ICS supplies a clock derived
from the external reference clock. The BDC clock is not available.

= Stop: In stop mode the FLL is disabled and the internal or external
reference clocks can be selected to be enabled or disabled. The
BDC clock is not available and the ICS does not provide an MCU
clock source.
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Lab 3 — Internal Clock Source

T 2] 5 4 =] 2 1 ]
F|
GLKS ROV IREFS | IRCLKEN | IREFSTEN
W
Resat: 0 0 0 0 | 0 1 0 0

Figure 10-3. ICS Control Register 1 {ICSC1)

ICS Control Register 1

CLKS bits select the clock source that controls the bus frequency.

RDIV bits select the amount to divide down the FLL reference clock.

IREFS selects between using the internal reference clock (1) or an external
reference clock (0)

IRCLKEN enables (1) or disables (0) the internal reference clock for use as
ICSIRCLK

IREFSTEN controls whether the internal reference clock remains enabled (1)
or not (0) when the ICS enter stop mode
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Lab 3 — Internal Clock Source

7 g g 4 a 2 1 0
H
BOIW AAMGE HGEO LF EREFS | ERCLKEM | EREFSTEM
W
Flesatl: 0 1 ] 0 0 0 4] 0

Figure 10-4. ICS Control Register 2 (ICSC2)

ICS Control Register 2

BDIV bits select the amount to divide down the clock source selected by the CLKS bits
RANGE selects high frequency (1) or low frequency (0) range for the external oscillator
HGO configures the external oscillator for high gain (1) or low power (0) operation

LP controls whether the FLL is disabled (1) or not (0) in FLL bypassed modes

EREFS selects whether an oscillator (1) or an external clock source (0) is used for the
external reference clock

ERCLKEN enables (1) or disables (0) the external reference clock for use as ICSERCLK
EREFSTEN controls whether the external reference clock remains enabled (1) or not (0)
when the ICS enter stop mode
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Lab 3 — Internal Clock Source

5 4 2 2 1 0
R 0 0 ¥ a CGLEST CDSCINIT
FTRIM
W
PR 0 0 #] ] ] 0 0 ]
Rasat: 0 0 ¥ ] ] 0 0 L

Figure 10-6. ICS Status and Centrel Register (ICS5C)

ICS Status and Control Register

CLKST bits indicate the current clock mode

OSCINIT this bit indicates if the initialization cycles of the external oscillator
clock have completed

FTRIM this bit controls the smallest adjustment of the internal reference

clock frequency
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Lab 3 — Internal Clock Source

’ & 2 4 | H ¥ 1 uw
F'
TRIM
W
POR: 1 Q o 0 0
Rasat: LI LI L LI LI LI L LI

Figure 10-5. ICS Trim Register (ICSTRM)

ICS Trim Register

TRIM bits control the internal reference clock frequency by controlling the
internal reference clock period (the bits’ effect is binary weighted).
Increasing the binary value in TRIM will increase the period, and decreasing
the value will decrease the period. An additional trim bit is available in the

ICSSC register.
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Lab 3 — Internal Clock Source

Select Option 1: ICS setup

Main Test Menu:

. 1ICS setup

. TPM PWM setup
: MTIM setup

: RTI setup

: STOP test

. ACMP test

: ADC test

NoOOAWNPR

Select number to execute: 1
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Lab 3 — Internal Clock Source

Select Option 2: ICS in FEI, BDIV 2

ICS Setup Menu:

. ICS in FEI, BDIV=1 (set BAUD to 4800 bps) (8 MHz bus)
. ICS in FEI, BDIV=2 (set BAUD to 4800 bps) (4 MHz bus)
. ICS in FEI, BDIV=4 (set BAUD to 4800 bps) (2 MHz bus)
. ICS in FEI, BDIV=8 (set BAUD to 4800 bps) (1 MHz bus)
. ICS in FBI (set BAUD to 110bps) (16 kHz bus)

. ICS in FBILP (set BAUD to 110bps) (16 kHz bus)

QUL WNE

Select test number to execute: 2

FEI — FLL Engaged Internal Clock
FBI — FLL Bypass Internal Clock LP — Low Power
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Lab 3 — Internal Clock Source

ICS Application Code

/l load trim value if location not blank
if (NVICSTRM != OxFF) {
ICSTRM = NVICSTRM;

}

/I output of FLL is selected, reference divider 1, internal reference clock selected
ICSC1 = 0x04;

/I bus divider 2
ICSC2 = 0x40

Internal reference clock, FLL output, BDIV = 2,
fous = (firc * 512 / BDIV) / 2
fous = (32 kHz *512/2) /2 = 4.1 MHz bus

Note above settings are same as register default values. Optionally use scope to
monitor PWM output on J1-23.
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Lab 3 — Internal Clock Source

* |CS Design Tips
= When ICS is configured for FEE or FBE mode, input clock source must be
divisible using RDIV to within the range of 31.25 kHz to 39.0625 kHz.

» Check the External and Internal Oscillator Characteristics Appendix for
electrical and timing specifications.

» The external oscillator can be configured to provide a higher amplitude
output for noise immunity. This mode of operation is selected by HGO=1.

= When switching modes of operation, if the newly selected clock is not
available, the previous clock will remain selected.

» The TRIM and FTRIM value will not be affected by a reset.
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Lab 4 — Modulo Timer Module

BUSCLE -
— GLOCK PRESCALE AND  eETCOORTER = TRST
- »| SOURCE || SELECT DIVIDE - (MTIMCNT) - TETP
TCLK ‘I_ﬁ: SYHC SELECT BY {}
{} I I &HTCOMPARATOR
[ CIKS | | s |
MTIM
INTERRLPT
RECLIEST [ToF ]
I ERTT OO0

.._C (MTIMKOL

Figure 13-2. Module Timer (MTIM) Block Diagram
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Lab 4 — Modulo Timer Module

* Modulo Timer features include:
= 8-bit up-counter
» Free-running or 8-bit modulo limit
= Software controllable interrupt on overflow
= Counter reset bit (TRST)
= Counter stop bit (TSTP)
* Four software selectable clock sources for input to prescaler:
» System bus clock — rising edge
» Fixed frequency clock (XCLK) — rising edge
= External clock source on the TCLK pin — rising edge
= External clock source on the TCLK pin — falling edge
* Nine selectable clock prescale values:
= Clock source divide by 1, 2, 4, 8, 16, 32, 64, 128, or 256
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Lab 4 — Modulo Timer Module

T G 5 4 2 2 1
R TOF 0 0 0 0 0
TOIE TSTP
W TRST
Fewsat: 0 0 0 1 0 0 0 0

Figure 13-3. MTIM Status and Contrel Register

MTIM Status and Control Register
MTIMSC contains the overflow status flag and control bits, which are used
to configure the interrupt enable, reset the counter, and stop the counter.
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Lab 4 — Modulo Timer Module

7 3 4 2 2 1 0
A 0 0
CLES PS
W
Fesat: 0 ] §] a 0 a a 0

Figura 13-4. MTIM Clock Configuration Ragister

MTIM Clock Configuration Register
MTIMCLK contains the clock select bits (CLKS) and the prescaler select bits (PS).
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Lab 4 — Modulo Timer Module

Select Option 3: MTIM setup

Main Test Menu:

. 1ICS setup

. TPM PWM setup
: MTIM setup

: RTI setup

: STOP test

. ACMP test

: ADC test

NoOOAWNPR

Select number to execute: 3
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Lab 4 — Modulo Timer Module

MTIM Setup
Set Prescaler, Modulo and Clock Source as shown in “ “

MTIM Setup:

: 100X PWM from busclk
. Set prescalar “0”

: Set modulo “FF”

: Set clock source “XLCK”
: Start MTIM

. Stop MTIM

: Reset MTIM

- Exit MTIM menu

O NO O~ WNE

Select test number to execute:
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Lab 4 — Modulo Timer Module

MTIM will toggle LED1 at ~ 32 Hz

LED Toggle = Modulo / (XCLK / Prescaler)
LED Toggle = 255/(16,000/1) = 16 msec

Change LED blink rate with different Prescaler and Modulo
values.
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Lab 5 - Analog Comparator

Intarnal Bus
Intemal
Reference ACME
INTERRUPT
ACBGS . ‘e | ACIE REQUEST
tatus ontro
ot Register ACE
ACTDPE
] L
2 g
ACMP+ - ":LE
*
Interrupt
i Condrol
ACMP- Comparator
- ACMPO
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Lab 5 - Analog Comparator

* ACMP has the following features:

= Full rail-to-rail supply operation.

» Less than 40 mV of input offset.

» Less than 15 mV of hysteresis.

» Selectable interrupt on rising edge, falling edge, or either
rising or falling edges of comparator output.

= Option to compare to fixed internal bandgap reference
voltage.

= Option to allow comparator output to be visible on a pin,
ACMPO.
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Lab 5 - Analog Comparator

1. Configure the Analog Comparator Register (ACMPSC)

T -] - 4 a 2 i ]
A ACOD
AZME ACBGS ACF ACIE ACOPE ACMOD
W
Rasat: a a 0 0 0 a a a
——

Figura 8-3. ACMP Status and Control Redgistar

2. Declare ACMP interrupt Service Routine

3. From this point on, the code execution is performed
iInside the ACMP interrupt service routine. The code
Inside needs to Clear ACMP interrupt flag.
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Lab 5 - Analog Comparator

Select Option 6: ACMP test

Main Test Menu:

. ICS setup

: TPM PWM setup
: MTIM setup

. RTI setup

: STOP test

. ACMP test

. ADC test

NoO U WN R

Select number to execute: 6
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Lab 5 - Analog Comparator

Select Option 1: Enable ACMP

Analog Comparator Menu:
1: Enable ACMP
2. Disable ACMP

Select test number to execute: 1
Adjust RV1 or RZ1 to trigger comparator
Press SW1 or SW2 on DEMO9S08QGS to exit
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Lab 5 - Analog Comparator

* When enabled, the ACMP (Analog Comparator) test
configures the ACMP to compare the voltage on the
photosensor (RZ1) to the potentiometer (RV1).

* The output of the ACMP is configured by software to be
the trigger for the TPMCHO input capture. The demo
measures the time between each toggle of the ACMP
output.

* Adjusting RV1 will change the amount of darkness
necessary to toggle the ACMP.
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Lab 5 - Analog Comparator

* Use a business card to block light to RZ1 (photo sensor).
Application code will measure number of seconds
between toggles. The display will show:

Press SW1 or SW2 on DEMO9S08QGS to exit
Time since last ACMP toggle = $0001 seconds
Press SW1 or SW2 on DEMO9S08QGS to exit
Time since last ACMP toggle = $0001 seconds
Press SW1 or SW2 on DEMO9S08QGS to exit
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Lab 6 — ADC
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Figura 9-2. ADC Block Diagram
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Lab 6 — ADC

* ADC Features

= Eight input channels for the QG8

»= Two options for resolution: 8-bit or 10-bit, configurable by
software

= Conversion type adaptable to each application: allows single
or continuous conversion

* Includes a conversion complete flag and a conversion
complete interrupt, thus allowing the user to choose either
polling or an interrupt-based approach

= Selectable ADC clock frequency: includes a bus clock
prescaler and asynchronous clock source (ADACK).
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Lab 6 — ADC

7 & 5 4 E 2 1 o
R
ADPCT ADPCE ADPCE ADPC4 ADPC3 ADPC2 ADPCH ADPCOD
W
Fesat: 0 0 0 ¥ o 0 ] ]

Figure 9-11. Pin Control 1 Register (APCTLA)

T & B 4 2 2 1 o

ADPC23 | ADPCE2 | ADPC21 | ADPC20 ADPC19 ADPCI8 | ADPCIT | ADPCIE

Resat: 0 4] 4] +] o +] ]

Figure 9-13. Pin Control 3 Register (APCTL3)

T & B 4 2 2 1 o

ADPCIS | ADPCI4 | ADPC13 | ADPCIZ2 ADPCI1 ADPGI0 ADPCD ADPCE

Resat: 0 4] 4] +] o +] ]

Figure 9-12. Pin Control 2 Register (APCTL2)

ADC Pin Control Registers

They are used to disable the 1/0O port control of MCU pins used as analog
inputs. APCTL1 is used to control the pins associated with channels 0—7 of
the ADC module. APCTL2 is used to control channels 8-15 of the ADC
module. APCTL3 is used to control channels 16-23 of the ADC module.
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Lab 6 — ADC

T ] 3] 4 | a 2 1 0o
Al coco
AIEN ADCO ADCH
W
Riesat: o o o i | 1 1 1 1

|:|= Linimplemantad or Rasanad

Figure 2-3. Status and Contrel Register (ADCSCH)

T [ a3 4 a 1 [}
Al ADACT 0 ]
ADTRG AGFE ASFET R! R!
W
Fesat: ] ] ] ] 0 ] ] ]

|:|= Unimplemantad or Resansad

! Bits 1 and O are rasarved bits that must amways e writtar 1o 0.

Figure 9-5. Status and Contrel Register 2 (ADCSC2)

ADC Status and Control Registers
Writing ADCSC1 aborts the current conversion and initiates a new
conversion (if the ADCH bits are equal to a value other than all 1s). The

ADCSC?2 reqister is used to control the compare function, conversion trigger
and conversion active of the ADC module.
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Lab 6 — ADC

& 3 4 2 2 1 Q
A a 4] o ] 0 0 ADRS ADRS
W
Reasat: a 4] ¥] 0 0 0 0 a

l:l: Lnimplamantad or Rasarvad

Figure 9-6. Data Result High Register (ADCRH)

T & B 4 2 2 1 o
R ADRT ADRS ADRS ADR4 ADR2 ADR2 ADR1 ADRD
W
Resat: 0 4] +] ] 0 ] ] Q

l:l: Unimplamantad or Rasarvad

Figure 9-7. Data Result Low Register (ADCRL)

ADC Data Result Registers

ADCRH contains the upper two bits of the result of a 10-bit conversion.
When configured for 8-bit conversions both ADR8 and ADR9 are equal to
zero. ADCRL contains the lower eight bits of the result of a 10-bit
conversion, and all eight bits of an 8-bit conversion.
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Lab 6 — ADC

4 E 2 1 i
R 0 0 0 0
ADCVY ADCVE
W
Resat: 0 0 0 0 o 0 0 0
|:|= Unimplemanted or Rasanad
Figure 9-8. Compare Value High Register (ADCCVH)
7 8 4 2 2 1 o
H
ADCVT ADCVE ADCVS ADCV4 ADCV3 ADCVZ ADCVT ADCVD
W
Rasat; o) 0 V] ] 0 ] ] 4]

Figure 9-5. Compare Value Low Register(ADCCWVL)

ADC Compare Value Register

ADCCVH holds the upper two bits of the 10-bit compare value. These bits are
compared to the upper two bits of the result following a conversion in 10-bit
mode when the compare function is enabled. In 8-bit operation, ADCCVH is
not used during compare. ADCCVL holds the lower 8 bits of the 10-bit
compare value, or all 8 bits of the 8-bit compare value.
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7 G 5 4 2 2 1 0

F'
ADLPG ADIV ADLSMP MODE ADICLE
W
Fiesat: 0 0 0 #] 0 #] 0 ]

Figure 9-10. Configuration Register (ADCCFG)

ADC Configuration Register
ADCCFG is used to select the mode of operation, clock source, clock divide,
and configure for low power or long sample time.
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Select Option 7: ADC test
Main Test Menu:

. ICS setup

. TPM PWM setup

: MTIM setup

: RTI setup

: STOP test

. ACMP test

: ADC test

~NoO g wWNBRE

Select number to execute: 7
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Select Option 1: Meas RV1 & RZ1
ADC Menu:
1: Meas RV1 & RZ1
2. Meas Internal Bandgap
e. Exit ADC menu

Select test number to execute: 1
Value of RV1 (potentiometer) = 03FF
Value of RZ1 (photo sensor) = 0104

We will add code to read on-chip temperature sensor
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ADC Measurements

Adjust RV1 (potentiometer) and cover RZ1 with paper
(photo sensor). Note output value change. Current flow
within the phototransistor is inversely proportional to light

Intensity incident on the surface of the device.

{4
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Select Option 2: Meas Internal Bandgap

ADC Menu:
1: Meas RV1 & RZ1
2. Meas Internal Bandgap
e: Exit ADC menu

Select test number to execute: 2
Internal bandgap = 016D (1.76 VDC)

The reading of the bandgap voltage will not change (except for very
small changes due to board noise) unless the VDD of the MCU is
changed.
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Lab 6 — ADC Temperature Sensor

Edit Application Code to include Temperature Sensor measurement
code. Internal temperature sensor is multiplexed on ADC channel 26
(Ox1A). Append code to adc_meas(void) function as follows:

ADC Go(1);

SendMsg("\r\nValue of RZ1 (photo sensor) = ");
SendMsg(num2asc(ADC val H));
SendMsg(num2asc(ADC val L));
ADC_Go(0x1A);

SendMsg("\r\nValue of Temperature Sensor =");
SendMsg(num2asc(ADC_val H));
SendMsg(num2asc(ADC val L));
SendMsg("\r\n");
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Lab 6 — ADC Temperature Sensor

1. From the target connection pull-down, ensure that P&E ICD is selected:

testt mop |

CEEE i\ E oy - [

PEE FC3

| Moo Code | Data (R4 |-
B readme.tst n'a n'a » =
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Lab 6 — ADC Temperature Sensor

2. Select Debug (GREEN ARROW). This compiles and links the code, and
invokes the True-Time simulator and Real-Time debugger (the HCS08
debugger). As this is the first time the code has been run, the debugger does
not know which BDM device is to be used to connect to the target, so it pops up
a dialog box for configuration:

'zl

testt mop

| #® P FCS i\ B - [

FiE FCS

[ Monito Code | Data |90%[3
B readme.tut n/a n'a * =
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Lab 6 — ADC Temperature Sensor

2. Ensure USB HCS08/HCS12 Multilink - USB Port is being used:

B Consaction Awintast (= ]
i Bavve sedechad o diaplay this diakog on aladep. Specily commenicolons
paramaiers and click OK.
Corraschor pord on FC
|L|=-11 Fu-uF-m | Ll!rci:ir-::.tl:ﬁ-'ﬁl

=] FsbahLie |

LU T o

| HCG 08 Pacoeson - o et =
MO Yaltage ML et

“Fese Delsr
© Dale skba Axcet and balos o oo unic sling I tagat ko | 0 wilescord s | deawal]

F S thur dislon bafore atlsnpting o corilec! baget [Osvos onky displap on i)
Ok Abort |
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Lab 6 — ADC Temperature Sensor

3. Next, a dialog pops up asking to erase and program FLASH. Press Yes:

Lood image comfams flash memony dota. Erase and Program flash?

S|

I Akwege Erase and Piooram Hesh vaibout asiing.
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Lab 6 — ADC Temperature Sensor

4. Select to proceed. Another window pops up showing the erasure and
programming of the FLASH:

X Abort | il - frsree panni cro_com

Copyright 1900 2002 PEE Miorccompuler Syetems ,Ino.

fCED - HIE
Indtializing, Targst has heen BESET angd i actbive,

CHD =M CiyProgram Filesi\Metrowerkad\CodeWarcior O V3. DprogyPEENSSOEEERD . SEF
Initializing. J(Recomsended Teim = 57F)  (Bus Frefg = 15533FKHz) Tndtiallized.

Wersioem L.0F
Topyright FO0EF by PLE Miorooompulber Sytems, Ino, {wew,pesmioro, ommi

Frpirg progranming scoph ..
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5. Once communication (BDM or Monitor) has been established with the device,

Lab 6 — ADC Temperature Sensor

the debugger will show its debug window:

Dj(E] &|%|@| 2| ===|se«] 9

| SHESTE, CodeMEBCE HOSAEEE0_Dn o145 manss Slasli
2} call maimg 1BAT. * :1
called CEon: _PRESTART-code getiepaced by the LIKEEE 1645 LDH % 16RE _4
T 18a8 BIT E0x0Z
#@1fder E1F OBJECT FILE FORMAT 1BAD ENE b 21 2ah= = 1HE3
18AF LDHE  #0H0L50
Eeredif 1B T3
for | 721 {E S* Eorevery initialize the prograe; call che coot-procsdure 18E3 ESR T-121 raha = 1834
it (! |_scarcuplaca, Clagd < STARTUR _FLAGA_NOT_IBIT_SF)) (& 16ES LDHE  OW1BBC
#T ipatislize the atach poinker */ = I £ :l
INCT_SF_FROM_STRETUF_DESC|): I | -
E} i = iy x]
Trasdh- o Sl | T
i a | o
b n g ;_ -[-l. =P ;i
ar [BR scamis [TmEc
| Srarcup | I | 1BAT
Er— g 20
StailEe | uk | Spub [Global (] Ao |
E _starcplace =8x _tagetartup N0B0 OO0 S8R FF BE 00 D0 7F 38 siwaisad :‘
@ _ §EG EWT_S4TACE arrap[0] of wisicmed char 00BA 00 01 TF 87 BE B3 FE AE  ....... =
000 08 9E BB 03 44 34 02 A6 ....H6.
n09g 07 BA 26 FB JE X7 03 BB Z&aiaa
00A0 SR &5 FF FF AF DL 26 E4 .e....&.
GRETieE s e e =
ET— =I0f =i E Rk
[ T o | S [local -
lacuetp aff
o =
IS} I
For Halp, press F1L [Aubemalic {triogars, Ercakpoinks, wakthpoits, and brata passila) [r=nEcEan | F
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Lab 6 — ADC Temperature Sensor

6. Press RUN button and code should execute. LED1 should be lit.
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Lab 6 — ADC Temperature Sensor

Select Option 7: ADC test

Main Test Menu:

. 1ICS setup

. TPM PWM setup
: MTIM setup

: RTI setup

: STOP test

. ACMP test

. ADC test

~N~NoOouUuhwWNPR

Select number to execute: 7
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Lab 6 — ADC Temperature Sensor

ADC Options

ADC Menu:
1: Meas RV1 & RZ1
2. Meas Internal Bandgap
e. Exit ADC menu

Select test number to execute: 1
Value of RV1 (potentiometer) = 03FF
Value of RZ1 (photo sensor) = 0104
Value of Temperature Sensor = 00D3
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Lab 6 — ADC Temperature Sensor

Temperature Conversion

Temp =25 - (VTEMP -VTEMP25) + m) where:

— VTEMP is the voltage of the temperature sensor channel at the
ambient temperature.

— VTEMP25 is the voltage of the temperature sensor channel at 25°C.

— m is the hot or cold voltage versus temperature slope in V/°C.
Specified at 1.646 from -40 to 25C, 1.769 from 25 to 85C.

Temperature sensor accuracy is being characterized at the factory.
Application Note AN3031 will be published.
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Questions

Questions,
Summary and
Wrap-Up

Thank You!!!
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