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Application Specification

= Application simulates mouse device connected through USB

H=E

=  Mouse simulation

= Six buttons are used on HC908JIB8 demo board
= 4 buttons give direction
= 2 buttons (L/R)

= Messages are sent to the computer via USB port
= Buttons status
= Mouse position (changed via buttons)

= No application required on computer
= Demo board is detected as standard USB mouse device

Copyright © 2005
USB Mouse Tutorial UNIS spol. s r.o.

no



Application Structure 1

= In depth knowledge of USB technology required

= Application code required:

= Initialization
= CPU initialization
= USB peripheral initialization

= Create data structures

Standard Descriptors
Device, configuration, interface, endpoint,
Manufacturer strings, IDs, etc.

Class Descriptors
HID class
Report Descriptor

= USB driver

= Standard USB request handler
Handled using states
Set parameters
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Application Structure 2

= HID class compliant driver

= HID class implementation
Data Buffer specified by Report Descriptor
Data Buffer declaration
Response to requests (from PC side)

= HID Class request handler
= Specification available on URL://http.usb.org

= Application

= Handle buttons’ interrupts
Set buttons state
Set position difference

= Update Report Descriptor’s data on buttons’ interrupts
= Send report
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Application Structure with PE 1

e Initialization
— CPU initialization provided

by CPU bean Processor Experi
— initiali i roject
USB bean |n|t|a!|ze periphery & Configustions Proj
— KBI bean initializes buttons & Operating System
. FH= CPs
e USB driver 7 (@ CpuMCEEHCINAIBRADW
— Encapsulated by USB bean =& Beans
. ] o @ HIDT:USE _Mouze[USE_HID Class]
— USB bean properties define < () USB1.USE
e Standard Descriptors < & AR
— Parameters (manufacturer strings, IDs, etc.) EHezr User Modules
e HID Class Descriptor «+ B USBMouse.c:main
. . < [E#] Eventz.coevent
— USB bean driver provides all code to B E Genmrated Modules
handle USB requeStS = External Modules

= Documentation
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Application Structure with PE 2

e USB HID Class

— USB_HID_Class bean
e SW bean only
— Handles class requests

— Provides method for setting
data in reports

e Application (in main code)
— Buttons’ state (provided by KBI bean)

— Update Report Descriptor’s data on buttons’
events
e Set buttons state
e Set position difference
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(= Configurations
(= Operating System
= CPUs
o+ ‘@ CpuMCEEBHCI0E BEAD W
H= Beans
= @ HIDT:USE_Mouse[USE_HID_Clazz]
H B OnGetinputB eport
= E OnGetlutputBeport
H Bl OnGetFeatweReport
- n T
B H SetRepot
B M Definelnputheport
B H In#inputReport
E H Definelutputf eport
H H InitDutputB eport
E Hl DefineFestneReport
E H| IniFeabseReport
< (9 USB1:USE
« @) KB1:KBI
B User Modules
"y USBMouse. comain
- Events coevent
= Generated Modulss
(= External bModules
(= Documentation
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Tutorial Requirements

= Hardware
= UNIS USB Demo Board
= Mon08 Multilink
= Cables

= Software
= CodeWarrior with PE

= USB bean update
= pe 2 95 03 USB hc08 hcs08.PEupd
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Create a New Project 1

= Create a new project with JB8 (set name as USBMouse)
using Project Wizard

x|
Proiect | File | Object |
ﬁ Empty Project Froject narme:
o8 HC(S )08 B oard Suppor t Statiomery ILISBMDuse
ﬁ HC[S]08 Mew Project \Wizard
‘5 HCOS Stationery Location:
| G:4USEMause et
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Create a New Project 2

Mew Project Wizard - Page 1 ' x|

Select the derivative pou would like to uze.

Derivakives | "“]
MCEEHC203ETLE

MCE3HC203ETS

MZeEHCZ2085216

MZeEHC208ES32

MZeEHC205E248

MZeaHC208E260

MZeEHCZ208553

MZeaHC203]E]

MZesHC203IEL 2

MCZeEHC205I616

MCeaHC205IES
MZEEHC203151 6

MCEEHC20EIK ]

metrowerks MCESHC08IKS

MCE3HC20EIKS

MCEEHC20E3IL3 lI

L Tl e T I Pl o T T LI ]

<2l Daki> |  Stomo |
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Create a New Project 3

Mew Project Wizard - Page 2 _ |

Fleaze chooze the zet of languages to be
zupparted initially, 'ou can make multiple
zelections.

_|Azzembl
ML
[1C++

Thiz will zet up vour application with an :I
&M S]-C compliant startup code [doing
finitialization of global variables].

metrowerks

< Zpét Daki> |  Stamo |
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Create a New Project 4

USB Mouse Tutorial

Mew Project Wizard - Page 3 .

Wwiould pou like to use Proceszzor Expert’?

..........

device intialization code. b includes marny
low-lesel drivers.

Processor

T Fwmis Jefasjuice Fo dda Boosfd of Sluos

Proceszor Expert can generate faor pou all the ;l

=]

< Zpit Dakis |

Storno
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Create a New Project 5

Mew Project Wizard - Page 4 _

USB Mouse Tutorial

Do you want to create a project set up for

PC-link[ Tk 17

' No
Lint tools can find comman programming ﬂ
miztakes or suspiciouz lines in 2ource code
by analyzing it.
PC-lint[TH] iz a product from Gimpel ll

metrowerks
< Zpit Daki> | Stome
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Create a New Project 6

Mew Project Wizard - Page 5 _ x|

USB Mouse Tutorial

metrowerks

Wwhich level of startup code do you want to use?
Select 'minimal startup code' for best code density.

i+ AMNS| startup code

Thiz will perfarm an AMNS| compliant startup <
In:u:u:le: it initializes global warnablez objects an
calls the application main routine.

ks

< Zpét Daki> |  Stomo |
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Create a New Project 7

Mew Project Wizard - Page 8 _ x|

Fleaze chooze the connections you want. v'ou can
zelect multiple connections.

BHLE Full Chip Simnulation
[w]FP&E Hardware Diebugging
[CIMMDES-MMEWS
[JFSICEBASE Ermulator
[THitex

[1Lauterbach

[ 150afTec Microspstems

FEE Full Chip Simulation with zsimulation of all ;I
on-chip peripherals. Later on in the debugger
au can switch to hardware debugging.

metrowerks

L7

£ Zpet Dokondit I Storno |
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Create a New Project 8

= Newly created project:

Bl B Vi Zeach Bopcl (b Fpoceccor Expedt indos  Haln
MAEEEA - LB 2y BER
il s e
otteareany |
[l reeo Dev @y -
Fdes | Link Dicer | Tasgets | Procasacy Espan |
¥ | i [ Code | Duin W 1.
B et s " =
+ @ Shwtup Code o [ |
+ @ Pre u} 1] =
W 03 Lk ] 1 =
& ) Debmnges Proest Fie 0 1 =
31 [ Debwicges Crad Fies a 1 =
|| [ i
Catagoies | Dn Dl Piphis | Alehaba | Fagess |
ET
s CFU E el Dmaces
AE CPU brieml Perpherds
EE W
10 fhes o [ =
ol | 2] [ Fiber aliCP § Licorued
|
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Configure beans 1

= Select Configuration
Debug_908JB8_28 in the
Processor Expert tab.
(This is the right configuration for MCU

installed on the development board —
another configuration can be deleted)

USBMouze mcp I

o |5

| ® PiEICD By By » [

Fles | Link Order | Targets Pracessor Expert |

El = Configurations
# Za Releasze 908JBS_20
# Za Debug 902JBS 20
# 2w Releaze_9081BE_24
# Za Debug J02IBS_24
# Za Releasze 908JBS 28
< Za Debug 902JBS 28
# 2w Releaze_9081BE_44
# Za Debug J02JES_44
(= Operating System
B = CPUs
® Q Cpu:MCEBHCI0BIBEIP
¥ @ CpuMCEBHCA0BIBRIP
ey ¥ 1 CEEHCI05)BSEF
® @ CpuMCEEHCA0BIBBER
® Q Cpu:MCEEHCI0BIBEAD W
- @ CpuMCEEHCA0BIBRaDw
¥ @ CpuMCEBHCA0BIBEFE
® @ CpuMCEEHCA0BIBEFE
(= Beans
B & User Modules
v ISEMouze.c:main
vy Events.coevent
(= Generated Modules
(= External Modules
(= Documentation
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Configure beans 2

= Select Categories page in Bean selector. Expand and double
click on SW\Communication\USB_Mouse[USB_HID_Class]

bean.

USB Mouse Tutorial

Categories | On-Chip F'rphrlsl.-‘i".lphabet Ke_l,lwnrdsl

=10 x|

Quick help =

= CPU
(= CPU Esternal Devices
= CPU Internal Peripherals
B B 5w
B & Camrunication
§:§;|Jsarﬂn Clas
ouze [L Ei ] 1

Filter: all/CPU || License
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Configure beans 3

= The bean will be added to current project. In the following
dialog check "Do not ask again" checkbox and click on Yes

button.

USB Mouse Tutorial

Do wou want bo enable the bean in all configurations?
- f)' Select "No" if wou want to use the bean in current configuration only.

Yes

Mo

[+ Do not ask agair:

x|
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Configure beans 4

= The following dialog appears — click to OK button

Processor Expert helps you to select or create a shared bean ... x|

The bean "USE_kMouze[USE_HID_ Clazs]'" usesz shared bean for item '"Parent USE Bean'.
Currently you have nio appropriate bean in pour project, pou can add new one just now.

v’ ] x Cancel | ? Help
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Configure beans

= HID1 and USB1 beans will be

added to the project.

USB Mouse Tutorial
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ol
[# Pieico ey & 5>

Files | Link Order| Targets  Pracessor Expert |

=2 Configurations
# Ja Feleaze 9081BE_20
# 2 Debug_208JBS 20
¥ Za Releaze_3081B3 24
% % Debug 908IEE 24
# G Releaze _9081BE_28
« % Debug 908IEE 28
# Za Releaze_ 908183 44
% % Debug_908IBS 44
= Operating System
Bl = CPUs
b @ CpuMCEEBHCA02IBAIP
4 @ Cpu:MCESHCA08IBRIP
b4 Q CpuMCEESHCI02IBRERP
® 3 CpuMCESHCS0SIBRER
b4 .Q Cpu:MCEEHCA02IBaAD
- Q Cpu:MCESHCADBIBAAD
b .@ Cpu:MCEEHCA02JBAFE
b4 Q Cpu:MCESHCA02IBAFE
EE> Beans
- @ HIDT:USE_Mouse[JSE_HID_Class]
« (g TSR
B Uszer Modules
- IISBMouze. c:main
5 Ewvents.cievent
& Generated Modules
= External Modules
& Docurnentation
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Configure beans 6

= Select KBI Bean from Bean selector

.~ Bean Selector

Categories | On-Chip F"rphrlal .-'E-.Iphabetl Keywnrdal

Eluick help »

=101 =

= CPU
= CPU External Devices
=1 = CPU Internal Perpherals
(= Communication
= Converter
= Dizplay
El = Interupts

g @ E xtlnt

8 Ul Interruptvectar
s@M

(= Measzurement

= Memany

== Peripheral Initialization Beans

(= Port 1/0
2 Tiraar

el

Filter;  all/CPU || Licenszed
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Configure beans 7

= KBI bean will be added to your

project

USB Mouse Tutorial
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T
[% Pse oo By &5

Files | Lirk Dldell Targets FProcessor Expert |

= = Configurations
# Zm Releaze 908JBS 20
3 % Debug 908IBSE_20
¥ 2w Releaze S0BJBE 24
% S Debug 902JB5 24
# Za Release_908JBE_23
+ Za Debug 9085 28
# 2a Releaze S08JEE 44
% 2a Debug 909B5_44
= Operating System
EHE CPUs
b4 @ Cpu:MCEBHCI03IBRIP
b4 @ Cpu:MCEBHCI03IBRIP
b4 @ Cpu:MCEBHCI03IBBER
b4 @ Cpu:MCEBHCS03IBBER
® @ Cpu:tCEBHCA031B 8400
e @ Cpu:MCBEBHCI0S81E 8ADMW
b4 @ Cpu:MCBBHCS0SIBSFE
b4 @ Cpu:MCBBHCS0SIBSFE
El & Beans
< @ HID1:JSB_Mouze[USE_HID_Class]
+ G2 USE1:USE
Y © e
EHE User Modules
= ISBM ouse.c:main
v Events.cievent
[ Generated Modules
= Euternal Maodules
[ Documentation
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Configure beans 8

= Switch Items Visibility from Basic view to the Expert view

*."-Bean Inspector KB1:KBI

Bean

[tems Yizibility Help < =

FPenpheral Initialization »

=10l x|

Bean

*."-Bean Inspector KB1:KBI

[tems Vizibility Help < =

=10l x|

Penpheral Initialization =

Properties I Methods I Ewents I Coarnrment I

Froperties I Methods I Ewents I Camment I

| KB KBl | KBl +’| Bean name B1
T Pinz 1 +|— +"| KBI k.BI | KBl
[T 7] PinD T Pins 1 -
L ¥ Pin » | Unazsigned pe L ¥ | PinD
+| Pull rezistor autozelected pull w | no pull resizstor H B Pin w | Unazsigned pe
=l Interrupt service/event Enabled -l | Pin zignal
=l Imtialization +"| Pull rezistor autozelected pull | nio pull resiztor
I-|w’| Enable in init. code yes «"| [aenerate intermupt an rizing or falling edge | falling edge
E| Interrupt servicel/event Enabled
Fla| | nberrupt IMT_KBI IMT_KEI
BASIC ADVAMCED | EXPERT Bean Level Low Level Bean o Lo | [nberrupt pricrity mediurm priority + | not supported
| Initialization
| Enable in init. code yED
| Eventz enabled in init. yes

USB Mouse Tutorial

BaASIC

SDVAMCED | EXFERT Bean Level Low Level Bean
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Configure beans 9

'-.,-I'"-Bean Inspector KB1:KBI i =101 =]
. Bean ItemsVisibility Help < > Peripheral Initialization >
Set KBI bea Sett S a S Properties IMethodsl Eventsl Eommentl
- n I ng «| Bean name KB1 [
« | KBl KBl | KBl
shown on screenshot below e s o
HE| PinD
|:v’ Fin PTA3 KEBAS »|PTA3 KBAS
a Ccu ra te Iy +"| Pin zignal Left_Button
. HE| Pinl
|:v’ Fir PTA1_FRA1 »|PTA1_EBA1
. . . . . +"| Fin zignal Right_Button
(Note, pins order in the pin list, Pins | /Erm
|:./ Fir PTAd4 EBA4 ~|FPTA4 EBA4
M M +"| Fin zignal U
values and Pin signal name values P i
0 |:-/ Fir PTAE KEBAS ~|PTAS KBAS
a re I m po rta nt) +" | Fin zignal Do
- B/ Pind
|:v’ Fin FTA7_EBAT » |PTAT_EBAY
«" | Pin zignal Left
L=l Pink
|:v’ Fin PTAE KBAR »|PTAE _KBAR
+"| Fin zignal Right
« | Pull reziztor pull up | pull up
+"| Generate interrupt on rizing or faling edge | falling edae
Interrupt servicefevent Dizabled
El| Initialization
|: «"| Enable in init. code Ve
«'| Ewentz ehabled in init yes
BasIC | ADWVANCED || ExPERT Bean Level: Low Level Bean o
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Generate project

= Select Processor Expert menu — Generate Code
‘USBMouse.mcp’

| Project: USBMouze

[ b codule:

e e e
| ] i i

[Preparing for code gener. | Tatal fines: 1

[Efrars: 1 [wamings: 0 Hintz: 0

= When successfully finished
= Browse the generated code

= Open USBMouse.c file — this source contains main routine

USB Mouse Tutorial
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Write application code 1

= Write the main routine loop
= Get button status
« Initialize input
report
= Update report
= Send report
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Write application code 2

= Copy prepared main function code to the main function.
= Original main() function body generated by Processor Expert:

i miklojkl.c ._ = O] x|

B I R - o' » Path: | D:\Documents and Settings\MarekiDokumentysiklojk \CODE Siklojkl.c <o
#include "PE_Error . h" EI
#include "PE _Con=t h" ;l
Finclude "I0_Map k"

vold main{woid)

{
s*%% Processor Expert internal initialization. DON'T EEMOVE THIS CODEILLI
PE_low_level init():
sx%% End of Proces=or Expert internal initialization.

s% WIrite yvour code here *

<#%#% Processor Expert end of main routine., DOH'T MODIFY THIS CODE! D] s
for(;:14{}
<*%#% Proceszsor Expert end of main routine., DON'T WEITE CODE BELOW! L1 %s

+ sxxx End of main routine. DO HOT MHODIFY THIS TEET! || sxxs

<% EHD jklojkl =~

cfl:

3 A AR AR AR A A 00 0 0 0 L L L 00 0 0 SRR

3 Thi= file was created by UHIS Processor Ezxpert 2.96 [02.67]
3% for the Freescale HCO8 =series of microcontrollers.

xx FEEIEEFLRLALEEFEAFLR AL AL EA SRR AL R AL RS LRSS R AL R SRR RSB AL R A SRR RSB AL AL RE

NER

Line 1 Col1 | |4] | r
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Write application code 3

= Predefined main()

USBMouse.c

h-{} M- - o'~ Path:|E:\Metlowerks\F’roiects'\USB\USBMDuse\CDDE'\USBMDuse.C

volid main{void)

#define Increment 1
byte KB Data;

HID1_DefinelnputReport (1. Report_1)

<%®%% Processor Expert internal initialization.

PE_low_level _init():

DON'T REMOVE THIS CODE! !l s

~%®%% End of Processor Expert internal initialization. 3%

for{::3 {
KB_Data=KEBl_GetVali):
KB Data="~KE Datsa:

HIDl_InitInputReport(l.Report_1):

HID1_SetReport(Report_1.Button_1.{(KB_Data & Left_Button)»»>1)):
HID1l SetReport(Report_1.Button_2.KBE Data & REight Button):

if (KB Data & Left)

HID1 SetReport (Report_

if (KB Data & Right)

HID1l SetReport (Report_

if (KB Data & Down)

HID1l SetREeport (Report_

if (KE Data & Up)

HID1 SetReport (Report_

1. %X, -Increment )
1.X, +Incremnent ) ;
1.Y.+Incremnent ) ;

1.¥,—-Increment);

®
Sx
S
e
e
o
g
S

Ieft button pressed 7 =
Decrement X position counter
Right button pressed 7 #-
Increment X position counter
Down button pressed 7 *-
Increment ¥ position counter
Up button presssed 7 #*7
Decrement ¥ position counter

while(HID1 SendReport{l,Report_1, K TEOE, é FALSE) |=ERE (OK); % Send report -

¥

s/#%¥¥ Processor Ezxpert end of main routine.

for(:;){}

~%%% Processor Expert end of main routine.

} s=x% End of main routine.

Line 57 Col 74 | [4]

DON'T MODIFY THIS CODE! ] sxxr
DON'T WRITE CODE BELOW! I sexxrs

DO NOT MODIFY THIS TEET! ! s

*

* .

¥* .

W

-
e

USB Mouse Tutorial
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Test the Application

= Compile and start debug application
= Click the Make icon to proceed build.

= Click the Debug icon to start the debugger.
= Run the application

= Connect JB8 board to computer’s USB port
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Demo board settings

= Make sure the Demo board is configured properly
= JP4 (power source selection) — 3-4
« JP1, JP2 — debug interface selection — both open

For more details see Demo board manual
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Debbuger Setting 1

= When the debugger started first time, the following dialog
window appears:

USB Mouse Tutorial

Attempting to contact target and pass security...
—Target Hardware Type

|Class 1 - Motarala ICS Board with proceszor inztalled. Emulation connection ok, (Power controlled via DTR) _‘J Advanced |

—Clazz L 1111, I - Setting

Senal F'ort:l
Baud: I":!E—:[]!] Baud | = I
Specified Baud! I a

The port iz open.

;I Cloze Port |

The target should have bypass capacitors on Vdd and Reset. + Recommended

—Target MCL Security byte:

 Attempt ALL Known security codes in order (" Attempt FF-FF-FF-FF-FF-FF-FF-FF {From security.ini}

= Attempt FF-FF-FF-FF-FF-FF-FF-FF [Blank Device] " Attempt FF-FF-FF-FF-FF-FF-FF-FF {From security.ini}

i+ Attempt FF-FF-FF-FF-FF-FF-FF-FF {Fram security.ini} {Recentt ¢ Attempt 00-00-00-00-00-00-00-00 [Elank on older devices)
™ Attempt FF-FF-FF-FF-FF-FF-FF-FF {Fram securitw. ind " Uszer: |DD-DD-DD-DD-DD-DD-DD-DD Load from 519 I

™ Attempt FF-FF-FF-FF-FF-FF-FF-FF {Fram security.ini} [ IGNORE security failure and enter monitor made.

Status: Inwalid Response or No Hesponse to last attempt to contact target.
0. Hardware loopback detected: M 4. Device entered monitor mode: M
1. Device echoed some gecurity bytes M [Port?] 5 Reszet waz Power-On Beset:

2. Device echoed all zecurity bytes: MW E. ROM iz accesible [un-secured):
3. Device gignaled monitor mode with a break: M

Help...

I~ Show this dialog before attempting to contact the target B8HC0S board

LContact target with theze settings __. Abart

i
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Debbuger Setting 2

= Set Target Hardware Type to Class 7 — P&E MONO8 Multilink
= Set Port to the LPTxx according to the HW connection (or USB)
= Set Clock Devider to 4

= Set "IGNORE security failure and enter monitor mode" checkbox in
"Target MCU Security bytes" group (this settings have to be done only if
current securirty bytes of the MCU are not known)

= Click on "Contact target with these settings..." button
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Debbuger Setting 3

= When all described properties are set the window should
look like

Attempting to contact target and pass security...
—Target Hardware Type

IEIass 7 - PLE MOMOS MULTILINE ar USE MOMNDE MULTILINE. connected to target wia ribbon cable. ;I Advanced |
rClazs 5, 7. 8 - CY'CLOME, CYCLOME PRO. and MONOS MULTILIME. Setting =
F'Dlt:II_F'T“. - Parallel Port 1 [&ddress $0378) l’ MONO8 GND* < < GND
. Close Port IP]'_nout: M < < RESET
Device Type: IJB‘I,’E VI GND+ & < IRQ = HighV
Device Power: I 5%alks, Provided by PLE Interface ;’ GND* & & NC
: NC < < PTAD= COM
Device Clock: I Target self-clocked, PEE Dutput Clock Disabled LI GND* o ¢ PTAL=1
Clock Divider: [4 -] Bia et
Yout © © PTA3=1
15 18
The target should have bupazs capacitors ondd and Rezet. R cornedEd
T arget MCU Security byte
£ Attempt AL Enownsscunty codes in arder, {1 Attempt FEEE-ER-FEFEFE-FE-FE {From secuity ini
= Attempt FE-FR-FF-FE-FF-FE-FF-FE [Blank Device] = attempt FE-FF-FE-FF-FR-FF-FR-FF {From security it
(% Attempt E4-EB-DE-O0EZ-0E-DE-04 {From security iniy {Recenth™ | Attempt D0-D0-00-00-00-00-00:00Blank on older devices)
£ Attempt FEFE-FE-FE-FE-FE-FE-FE {From securtyini £ zern IEID-DD-DD-UU-!]D-D[]-DU-DD Load fram &149
= Attempt FEFEFEFE-FEFEFEFR {(From securitini [w IGNORE =ecurity failure and enter monitor mode |
Status: Invalid Response or Mo Reszponse to lazt attempt to contact target
0. Hardware loopback detected: M 4. Device entered monitor mode: M
1. Device echoed zome security byutes: M 5. Reset was Power-On Reset: Help...
2. Device echoed all zecurity bytes: W E. ROM iz accesible [un-zecured]:

3. Device sighaled rmanitor mode with 2 break: M

[~ Show this dialog befare attempting to contact the target BBHCOS board

Contact target with these settings ... | Abort

i
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Debbuger Setting 4

= Click on Yes button to erase and program MCU

%- Load image contains flash memory data. Erase and Program flash?

] Yes ® Ho |
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Test the application

= Click the buttons on board and use it for moving the mouse
cursor on PC’s screen
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Additional tips

= How to prepare clear instalation of USBMouse application
= Run regedt32.exe from Start/command menu

= Set full access rigths of the current account for the following key:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Enum\USB

= Delete following key:

HKEY_ _LOCAL_MACHINE\SYSTEM\CurrentControlSet\Enum\USB\Vid_ xxxx&Pid

_yyyy where xxxx is vendor ID and yyy is prouuct ID specified in the USB
Bean
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Comparison of Approaches

* Traditional » Processor Expert

¥ Deep HW knowledge & Less HW knowledge required
OIS | & Minimal USB knowledge

$ USB knowledge required required

“"Need to write driver : ”
(or re-use library) @ No MCU drivers writing
... is it available? < Portable code

$ More time for development @ Less time to final product!

@ Application code & Application code

@ Full control over application
code
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