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THIS APPLICATION NOTE.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in
question, please contact the nearest Infineon Technologies Office.

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the
failure of that life-support device or system or to affect the safety or effectiveness of that device or system. Life
support devices or systems are intended to be implanted in the human body or to support and/or maintain and
sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other
persons may be endangered.



. AP16171
@I neon Using an OLED Display with the Infineon XE166 Family Products

Device1
Revision History: V1.0, 2009-09
Previous Version: none

Page Subjects (major changes since last revision)

We Listen to Your Comments

Is there any information in this document that you feel is wrong, unclear or missing?
Your feedback will help us to continuously improve the quality of this document.
Please send your proposal (including a reference to this document) to: |XI

mcdocu.comments@infineon.com

Application Note 3 V1.0, 2009-09



AP16171

neon Using an OLED Display with the Infineon XE166 Family Products

Table of Contents

Table of Contents

1

2

2.1
2.2
2.21
222
223
224
23
2.31
232
2.3.3
234
2.3.5
2.3.6
2.3.7
2.3.8
239

INErOAUCHION ... 5
D 22T o7 g T o1 o o 6
Which XE166 RESOUICES Are USEA7.......oiiiiiiiiiiiiiiie ettt e st te e ettt e sttt e e sttt e e s snteeeesannseeesanseeeesannneeean 6
[T S Y=Y 4] o PSSP 6
Universal Serial Interface Channel (USIC)1, Channel 0.............c.oovviiiiiiiiiiiicee e 7
REAI-TIME CIOCK (RTC) .eiiiiiiiiiiiiieiie e ettt e ettt e e e e e et e e e e e e e s e b b aeeeaeeeeesnsnbssneeeeeenrnneeeaens 10
1@ 28 o SRR 13
Analog Digital Converter (ADC) 1 — Channel 0.........coooiiiiiiiiie e 16
T o2 110 1= RSO 20
Interrupt Service RoUtiNg Of ADC ... ... ettt e e e e e e e e e e e e e eeeeeeanas 20
Interrupt Service Routing Of RTC ... ...t e e e e e e e e e e e e 20
Modify the timer of display standby and 5ms-flashlight .............ccccoeeiiiiiiiii e, 20
1= USSR 21
= F TS (o Yo7 (=Y o PO UTRSRR 22
BULEONS / SWITCRES ...t e et e e e st e e e see e e s anbeeeeeanee 22
Show the POtentiOMEEr........cooiiiee ettt e e st e e e enaee e enaeeeeea 23
N o] o1 Tw= AT o TN == 1 4T o] = 23
Design Examples for the INfoarea..............oooiiiiiiii e 24

Application Note 4 V1.0, 2009-09



o ., AP16171
@ | n% Using an OLED Display with the Infineon XE166 Family Products

Introduction

1 Introduction

This Application Note provides a simple example of using an OLED-Display with the XE166 family of products
from Infineon Technologies.

All the hardware settings necessary for using the OLED-Display in this example are in a DAVE' project. It
includes simple functions for the switches and potentiometer in combination with the display. The XE166 Real-
Time Clock (RTC) is used to create standby functions, switching the display off in a similar way to a
screensaver, and another LED is used to show the display state.

The actual hardware required for this project can be purchased from the Hitex e-shop (www.ehitex.de),
including the UConnect XE164 USB-Stick and the UConnect OLED Extension Board.

XE164 BLEU qua{dv

Figure 1 Hitex UConnect XE164 Combined with UCONEXT-A1

' DAVE stands for Digital Application Virtual Engineer and is Infineon Technologies code generator for the 8, 16 and 32 bit
range of Microcontrollers. It provides initialization, configuration and driver code to ease programming for beginners and
experts alike.
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2 Description

The following diagram shows the simple design that we will achieve in this OLED example. The screen display
has a title bar (OLED Example), four areas in contact to the switches (SW1, SW2, SW3 and SW4), a bar to give
the value of the potentiometer, and an area for information:

OLED Example
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Figure 2 Example Screenshot

With a switch selected the background colour changes to indicate its selection, although no further functions are
integrated.

Two different options for the potentiometer are provided, with display either as a bar graph or as a scrollbar.

A screensaver is implemented through a function to switch the display off after one minute if no events have
occurred on the switches or potentiometer. In this screen saving mode the screen is black, but the user LED 0
blinks every five milliseconds. To re-activate the display one of the switches needs to be pushed. The default
timeout period of one minute can be modified as required.

2.1 Which XE166 Resources Are used?

Because this is only a small application, relatively few parts of the XE166 microcontroller are actually used.
Those that are used include:

< 10 (for the switches, the user LEDs, and those that are required for other peripherals such as USIC)

* Real-Time Clock (RTC)

< Analog Digital Converter (ADC) 0

e Universal Serial Interface Channel (USIC) 1 - Channel 0

» Several Interrupts relating to the items listed above

2.2 DAVE Settings

Note that this document only gives descriptions and screenshots for those DAVE windows that actually require
settings to be changed.

Application Note 6 V1.0, 2009-09
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2.21

The Universal Serial Interface Channel (USIC) 1 must be configured first, because the OLED is connected via
SPI (Serial Peripheral Interface). Use the information in the screenshots which follow to set the USIC1 module.

& Universal Serial Interface Channel {USIC1) >

Universal Serial Interface Channel (USIC)1, Channel 0

m St - ?
Profocol:
USICT Channel O Pratocal Selection
USIC Protocol for I1C0 [55C =
USICT Charnnel 1 Protocol Selection
USIC Protocol for U1CT [Mane =

Figure 3 General USIC1 Settings
@ Universal Serial Interface Channel {USIC) U1CO El
EX=EK]
i ool General | Carntral I FIFO I Interupts I Int. Extenzion I Bank Select I PEC I Functions I Maotes I
— Module Enable U1CO InpLit Clack
¥ Enable Madule; the peripheral iz supplied with the clack signal |V Input Clock [MHz] IEE
— Operation Mode—— — Pin Selection For Slave — Baud Fate
i+ Master Mode Clack[CLE] Dutput POz = Required Baud B ate [Mbaud]l?n,ﬂT
" Slave Mode Tx Data Output POT Step Value [STEP] IW
- Loop Back Modg— | F* DataInpul P00 Z1 11 Divider Factor (FDIV) [D008
r EQEE'E ke seL00|None | sEL01|Nene <1 ReslBaud Rate Mbaud] 2000
¥ | Slave Select Dutput [mversion
— Heading Contral [HE] ‘whord Length/Frame Length Clack Polarity and Phaze
£ Transmit/Receive LSB first wodLength[bits] [8 v| | | ClockPolaiy [0 =]
QU e R FrameLength [bits]  [64 ~ ClockPhass |1 =]
— I
- Selecting Clock Polarnity = 1 invert the CLE Output polarity
- Selecting Clock Phagze = 1.delays CLE Output by 1/2 Shift Clk Period
Figure 4 U1CO0 Synchronous Serial Channel (SSC) Settings
Application Note 7 V1.0, 2009-09
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& Universal Serial Interface Channel (USIC) U1C0 x|

[ ota - 2|

-~ Data Transter Interupts and Node selaction

¥ Transmit Buifer Interupt

juico_ociNT x|

W Tranzmit Shift Inkermpt

|utco_oiciNT =)

I Data Lost Interupt

[U1CO_OICINT =}

[¥ Receive Intemupt

|UICO_OICINT =]

¥ Receiver Start Intemupt

{uico_ocinT =

i~ Pratocal [Mtermupts and Mode selection-

I© S5C Protoco! Intemupte
[ BELS [ntermpt
[0 2T bt

]u 1C0_0IC I

=

Figure 5 U1CO0 Control Settings
@ Universal Serial Interface Channel (USICY U1CO il
[|os -l 2|
I Interruptsl It E:-ttensiu:unl Bank Selectl PEC I Functiunsl Nu:ute&l
— Tranzmit FIFO Buffer Configuration — Receive FIFO Buffer Configuration
Mo. of FIFD buffer entries IE "’I Mo, of FIFO buffer entries IE "l
T=FIFO Data Pointer IEI "l R FIFO Data Pointer 56 -
— Tranzmit FIFD Interupte Configuration — Receive FIFD |ntemupt: Configuration
T S m Recewver Motfication Mode [RHk]
[ Buffer Event on Limit Overflaw @ Fillng level made ROl made
Limit for Intermupt Generation ID "l
Iv Standard T Buffer It |U1EEI_EIIEINT ""I 3
™ Buffer Event on Lirit Dverflow
¥ T Buffer Ermar Irt ILI1I:EI_EIIE INT "I
[~ Standard Bx Buffer Int ILI1CEI_EIII: INT 'I
= alternate B Bufter (nt |L|1 CO_MCINT 'I
™ R Buffer Error Int |U1EEI_EIIEINT "I
Figure 6 U1CO FIFO Settings
Application Note 8 V1.0, 2009-09
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& Universal Serial Interface Channel {USIC) U1CO - x|
28| @t -| 2]

S5C Generall Euntn:ull FIFO  Intemupts |Int. E:-:tensionl Bank. Selectl PEC I Functiu:unsl Nu:utesl

Group [ | Group 1 | Group 2 | Group 3 Lewvel 0 [non interrupting]
Level 15 A0CINT 4
Level 14 RTCINT

Level 13 |LACO_OIC INT
Level 12
Level 11
Level 10
Level 9
Level 8
Level 7
Level B
Level b
Level 4
Level 3
Level 2
Level 1

Mote: To change the level and the group of an internupt zource, click on it, drag it bo itz new pozition and drop ik
To zet an interrupt gource ko the non inkerrupting level [Lesel 0) click onit, drag it ta the 'Level O° list and drop it

Figure7  U1CO Interrupt Settings

& Universal Serial Intetrface Channel (USIC) U1CO i x|

e @t -| 2]

Local Reg Bank 1 | Local Feg Bank 2 | Faszt Interrupts - Global Register Bank
UICODICIMT

-

Mate 1: Far all int'z [with priority > = 12) Local Beg Banks (1 or 2] can be azsighed by dragging and dropping to the
deszired bank:.
Mote 2: Only 2 Fast Int's. can be azsigned [with prionty > = 12] at a time in the bottom 2 cellz of Fast Intermupt group.

Figure 8 U1CO0 Bank Select Settings

Application Note 9 V1.0, 2009-09



«~ . AP16171
@ | n% Using an OLED Display with the Infineon XE166 Family Products

Description

& Universal Serial Interface Channel {USIC) U1C0 - x|
|| @tn - 2|

ates I

55C Generall Euntroll FIFD I Interruptsl It E:-:tensiu:unl Bank SEIectl FEC
— Initialization Function————— — Source File Header File
v |U1C0_S5C_vinit ’7 File name IW ’7 File name W
— Function Library (Part 1] — Function Libramy [Part 2]
v [U1CO_S5C_vSendD ata v [LNCO_SSC_wFillT=FIFO
I |U1C0_SSC_vSetSELD I |U1CO_S5C_uwiGetR=FIFOData
W |UNCO S50 uwiGetD ata [~ |UHC0 S5C ublsRsFIFObusy
[ |UICO_S5C_ubT=<BufFree [ |UICO_S5C_ublsT <FIFDbusy
v |10 55C_ubTxDataReady [~ |U1CO_S5C_ublsRxFIFOful
™ |UIC0_SSC_ubFixDataFeady ™ |UICO_SSC_ublsT #FIF DUl
[¥ [HCO S50 ol v [LNC0 S5C_ublsRsFIFOemnpty
[T JUICO 55C sl v [0 S5C_ublsTxFIFOempty
I~ |UiCO_SSC_wi2lC ™ |UMCO_S5C_ubGetR=FIFOFilingLesvel
™ U0 S5C_w3lC_Co2 ™ |U1C0_SSC_ubGetT<FIFOFilinglesel
[ [HCO S5C_ wFlushRxFIFD
[ |UCO_S5C wFlushT=FIFO

Figure 9  U1CO Functions

2.2.2 Real-Time Clock (RTC)

The XE166 Real-Time Clock (RTC) is used in the background to time the standby function of the OLED.

The same RTC register is used both for setting the timing of the blinking LED and as the stopwatch for switching
off the display. Timer values can be modified by software during run-time. The default setting during initialization
is one minute.

& Real Time Clock (RTC) - |
[| s | 2|
| T14 | FlTELl HTEHI Interrpt D:untml' |nterru|:uts| It E:-:tensiu:unl B ank Selectl FEC | Functinns' 1 I 'I
—RTC Maodule Enable | —RTC Input FrequencyfRTC]
% Enable RTC Module RTLC input frequency [kHz] IBI:IEII:I,EIEID
" Disable RTC Module [FOSC iz uged for RTC clock]
I
—RTC Count Clock Prescaler — Count Clock. Frequency

¥ Enablz RTC count clock prescaler1:32) [REFCLE) Fesulting count clack of the T 750
¥ Enablz RTC count clock prescaler1:8] [FRE] RTC module [kHz]

— Mode Selection [RTCCM] — Run Contral

¥ RTC iz operating in spnchronous mode
¥ Start counting after initialization [FLIM]
£ R iz operating in asynchrenous mode

Figure 10 RTC Control Settings

Application Note 10 V1.0, 2009-09
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& Real Time Clock (RTC}) i |

| otz -] 2

— Owerflow Generation [CHTIMTO]

Req. averflow time [min] I'I 0000 Fleal owverflow time [min] |1 0000

[Interrupt period]

bir. time [mz] IEEID,EIEIEIEI FE‘IE&I?]EEI walug(RTC_RELL eE
b 2. timne [min] IB,ESSS

— Owerflow Generation [CHTIMT1]

Req. averflow time [min] I'I 000 Fleal owerflow time [min] |1 0000

[Interrupt period]

Mir. time [rmin] |1 JTHT ﬁglﬁ%c]l]valuE[HTE_HELL ||:|:-:3F
b ax. time [h] I'I JEEY

Figure 11 RTC Low Register Settings

The figure above shows the timing settings of the CNT INT 0 (Overflow Generation), configured in this example
for 1 minute. If there have not been any switch events after that time, the display switches off. After switching
off, software resets the value to five milliseconds for the LED to flash on/off. When there is a switch event the
display switches on again, and the timer will be reset to 1 minute. To increase or decrease the screensaver
time, modify this setting.

Note: If changing the value, the software values must also be changed! See the section “Modifying the timer
display standby and bms-flashlight”.

& Real Time Clock (RTC) - x|

ER=EE

| Intermupts | Int. Extension | Bank Selectl FEC | Functionsl 1 I *l

 Interrupt Sub Mode Cantral

[~ Request interupt on T14 overflow [T14IE]

¥ Fequest interupt on CNTO averflow [DIE]
[T Reguest intermupt on CMT1 overflaw (11E)

[ Reguestinterupt on CMT2 overflaw (ZIE ]

[T Reguest interrupt on CHT 3 overflaw (JIE)

 Interrupt Cantral

¥ Enable RTC interupt [IE]

Figure 12 RTC Interrupt Control Settings

Application Note 11 V1.0, 2009-09



o . AP16171
@ Iineon Using an OLED Display with the Infineon XE166 Family Products
/
Description
& Real Time Clock (RTC) x|

=) - 2]

Contiol| T14 | RTCL| RTCH | Intemupt Control Interupts | int Extension | Bank Select | PEC | Functions | 412

Group 0 | Group 1

| Group 2

[Group 3 Level 0 fnon interrupting]

Level 15
Level 14
Level 13
Level 12
Level 11
Level 10
Level 9
Level 8
Level 7
Level B
Level 5
Level 4
Level 3
Lewvel 2
Level 1

RTCINT

ADCIMT 4
U0 DIC [T

Mate: To change the level and the group of aninterupt source, chick on i, drag it bo ite news position and drop it.
To set an interrupt source to the non interupting level [Level 0) chck on it drag it to the 'Level D' list and diop it.

Figure 13 RTC Interrupt Settings

& Real Time Clock (RTC)

R

— Initialization Function

¥ |RTC_vinit

Enntrnll T14 I HTELl HTEHI Interrpt Euntn:nll Interruptsl Int. E:-:tensicnnl Bank Select | PEC

(

Source File
File name IHTE.C

— Function Library [Part 1]

RTC_«RTCRun

RTC_+RTCStop

RTC_wDecrementT14

RTC wlncrementT 14

RTC_wRTC

RTC_wSetTime

RTC_ulGetTime

RTC_wReset

RTC wSetdsynchronousiode

S S o S s S S Y IR

RTC_wSetSpnchronouzkdode

Figure 14 RTC Functions

Application Note
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2.2.3 10 Ports

Most of the ports are set automatically, dependent on other configuration settings. However the port pins 2.7
and 2.8 have to be set as output for the user LED’s, while port pins 0.5, 5.0, 5.8 and 5.9 are used for the
switches. The potentiometer uses port pin 15.0.

: —
2% @ -
o8 @t - 2| e

Pirts | Functionsl Parametersl Notesl =

| Input Eharacteristicl Output Eharacleristicl Parametersl Nntesl

- Functionality: Direction; Push Pull / Open Drain: Cutput W alue:
| Configure Port 0 : z
[~ Use PO0ias general [0 = [ € Dut I~ Openidrain [~ high
: [T Wse PO 28 general 10 0 [ 6 mut [~ Open drain [~ | high
Canfigure Part 2 ; 4
[T | Use P2 &z general [0 0 [ 0 Mt [~ Open drain [~ | high
- v UszeP0.3 as general 10 " n & Out [~ Open drain [~ high
Configure Port & y 3
v Usze P04 as general 10 " In & Out [~ Open drain [ high
- ¥ Uze P05 az general 10 % |n O Out [~ | Open drain [~ biah
Configure Port 7 ) 3
[~ Usze POE az general 10 = [ £ mut [T | Open drain [~ higt
: [~ Use P0.7 az general IO = [ € mut [T Opendrain [~ | high
Configure Port 15

Figure 15 Settings Port 0

4 Parallel Ports 2 ! I

Configure Port 0
™ ot 7 s
| Er=EEl
Faorts |Funn:ti-:uns| F'arametersl Nu:utesl

Part 0 : Input Charactenstic I Clutput Eharacteristicl F'arametersl Nu:utesl

— Pull Device
Configure Port 0 PO.0 pull device Tristate j
P01 pull device Pull dowan device El
Configure Part 2 P02 pull device Pull dovar device EI
F0.3 pull device Triztate 3
Configure Port & P04 pull device Triztate El
P05 pull device Pull dowven device 3
Configure Part 7 PO pull device Triztate 3
PO.7 pull device Thistate |
Configure Port 15

Figure 16 Input Characteristics Port 0

Application Note 13 V1.0, 2009-09
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. =
A
“Fﬂ. |2 Er=EE
FunCtanSl Palametel8| NDtBSl Input Characteristicl Output Eharacteristicl F'arametersl Notesl
T Functionality: Direction: Puzh Pull # Open Drain: Output Y alue:
[~ Use P20 a3 general 10 & 1 60 dut = Open drait I~ high
TR [~ Use P21 az general 10 % |1 ) Out [~ Opendrair I~ high
[~ Use P22 az general 10 & |1 ) Dut [~ Open drair I~ high
e [~ Use P23 as general [0 & [ € Dt [T Open drair I~ | high
[~ Use P24 as general [0 &) [ € Dt I~ | Open drair I~ | high
Configua Pott 7 [~ Use P25 as general [0 & [ € Dot [T Open drain I~ | high
[~ Use P2E as general [0 & € Dt ™| Open drait I~ | high
Corfigue Port 16 [¥ Use P27 as general [0 I € Out ¥ Open drain v high
[¥ Use P28 as general [0 i & Out ¥ Open drain v high
[~ Use P24 az general 10 & [ € Dot [~ Opendrain I~ high
[~ Use P210 as general [0 & [ Dt [ Open drain I~ high
[~ UseP211 as general 10 & |1 0 Dut [© Opendrait = high
[~ Use P212 az general 10 & 1 & Dut [~ Open drair I~ high

Figure 17 Settings Port 2

¥ Parallel Ports vl

@ ParallelPorts
|2 @t - 2 mlvl‘?l

Parts |Funu:tiu:uns| Parametersl Nu:utesl

Functionality:
v Usze P5.0 as general Input

-
[~ Usze P5.2 as general Input

Configure Paort 0

Configure Paort 2

: [~ Usze P5.3 as general Input
Configure Port &
[~ Usze P5.4 as general Input

[T Usze P55 as general Input
5

-
v Usze P58 as general Input

Configure Paort 7

Configure Port 15

v Usze P59 as general Input
[~ Usze P5.10 as general Input
[T UszeP5.11 as general Input
N

[~ Usze P5.13 as general Input

5
[~ Usze P5.15 as general Input

Figure 18 Settings Port 5
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& Parallel Ports

[0_wSetPindut

r
r
r
r
r
r
r
r
r

Figure 19 10 Port Functions
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224 Analog Digital Converter (ADC) 1 — Channel 0
The Analog Digital Converter (ADC), Channel 0 is used for the potentiometer, and is connected to port pin 15.0.

@ Analog / Digital Converter (ADC) Clock

— ADC Module Enable [KSCFG.MODEM)
{* Enable module; the peripheral iz supplied with the clock signal

" Dizable module; the clock input of peripheral iz disabled

— Input Clock

Input clock of the module [A0C [MHz] IEE,EIEIEI

— ADCO Clock Control [GLOBCTR]
Analog Clock Divider If”j"D':l = [ADCAS j IADCI [MHz] |1 3,200

Digial Clack Divider [1apcp -apc/ w  ADED [MHzl[6E000

Tatal Conwersion Time tCOMY - [10-bit] [ug] W - [8-bit] [uz] IW
~ ADC1 Clock Contriol (GLOBCTR]
Analog Clack Divider [spci-apc/s w]  HADCIIMH2] [iz200
Digial Clock Divider  [14pCD ~apC/1 v]  fADED [MHzl[EE000

Total Corveerzion Time tCOMY - [10-bit] [uz] ||]1 283 - [B-bit] [uz] ||:|'| 136

Figure 20 ADC Clock Settings
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& Analog / Digital Converter (ADC1) i x|

JJml 3+ 9|

— Arbitration Slat Functions [ASEMBASEMR]———— [~ Arbitration Mode [GLOBCTR. AREM]
[~ Enable arbitration slat 0 [Sequential zource 0] {* Pemmarnent arbitration
v Enable arbitration slot 1 [Parallel source) " Arbitration started by pending conversion request

[T Enable arbitration slot 2 [Sequential source 2]

— Synchronization Control [SYMCTR.STSEL]———— — Input Clasz O [IMPCRO]
o e Sample Time [INPCROSTC] IEI:-:EIEI
= Slave Fezolution [INPCRO.CW] |-||:| it I
— Limit Check Boundarys [LCER] — Input Clazs 1 [INPCR1]
Baoundan O II:I:-:I:IEE Boundam 2 ID:-:'I 55 Sample Time [INPCR1.5TC] ID:-:EIEI
Boundan 1 IEI:-:SEIEI Boundam 3 IEI:-:E.&-.&. Rezaolution [IMPCET.OM ] |-||:| it I

— FIFO Selection
f* Without FIFO

" With FIFD T

INDte: Mone of the result registers are part of the FIFO

Figure 21 ADC 1 General Settings

& Analog / Digital Converter (ADC1) - il_
||ms eta
& Configure ADC 1 Channel 0 x|

General Channels |Sequent|a|EI 2| ”m|

— Channel Configuration

| Channellntermpt I Nutesl

Configure Chanrel O I [« Ct — Global — FResult Register [CHCTRO_RESRSEL)
W Enable Channel 0 Selected result regizker IHesuItHegD vl
Canfigure Ehatmnel T | [~ Ct
~ Input Clagz [CHCTRO_ICLSEL) ~ Senchronization Begquest [SYMC)
Configure Channel 2 | I~ Ct
Selected Input Class IInputEIassD 'I [ Enable Synchronization Fequest
Corfigue Chermel? | 7 “ReferenceVokage[CHCTRO_REFSEL]
Reference oltage Selection I vl
Confiqure Channel 4 | [~ Ct Veyef
— Mote

Configure Channel 5 | [~ Ct

Channell Configuration Status:

1. Input Claz= 0 iz Selected

2. Result Regizter 0 iz Selected

3. Senchronization feature iz Dizabled
4. Reference voltage selected is : Waref
5. Channel Interrupt 1z Dizabled

E. Lirnit check control walue iz 0

Configure Channel & | [~ Ct

Coanfigure Chanmel ¥ | I~ Ct

Figure 22 General Settings of ADC 1 - Channel 0

Application Note 17 V1.0, 2009-09
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@ Analog / Digital Converter (ADC1) i 5[

EREE

I FezultRegister I FesultRegister? | Interupts | Int. E:-ctensiu:unl Ba_ 4 I *I

— Parallel Sourzce Gating Configuration———————  — Autozcan Feature
Enable ate [zating Source

|Enabledilways 7] [GouToERUIE] [~ Enable &utoscan

— Parallel Sourze Priarity Configuration————  — Extemal Trigger for Parallel Source
o e l R
Priority of request sounce 1 Iprin:-rit_l,l OfLow] ,I [l TOUTTERL] =]
[RSFROD.FRIOT) & EEUENTERM] £ FinlE 2]
— Parallel Sourze Interrupt Mode Pointer———— — Conversion Start Modes
Mode Pointer

¥ wiajt-for-gtart mode
[~ Enable Intermipt SRO -

™ Cancekinject-repeat mode

Figure 23 ADC 1 is Configured for Parallel Mode

@ Analog / Digital Converter (ADC1) e ﬂ

[ @ta - 2

| HesuItHegister:ZI Interruptsl Int. E:-:tensiu:unl Bad I "I

— Settings for Result Register 0 [RCRO]————— [~ Settings for Result Begister 1 [RCRT]
R eduction Factor Reduction Factor
[ Enable data reduction IEI vI [ Enable data reduction IEI vI
Intrpt Mode Painter Intrpt Mode Painter

v Enable interrupt ISHI:I vI ™ Enable intermupt ISHI:I vI

¥ Enable wait-for-read mode [ Enable wait-for-read mode
— Settings for Result Register 2 [RCR2]————— [~ Settings for Result Begister 3 [RCR3)
R eduction Factor Feduction Factor
[ Enable data reduction IEI vI [ Enable data reduction IEI vI
Intrpt Mode Painter Intrpt Mode Painter

[ Enable interupt ISHI:I vI [ Enable intemupt ISHI:I vI

[ Enable wait-for-read mode [ Enable wait-for-read mode

Figure 24 ADC 1, Result Register 1 Settings
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@Analug / Digital Converter (ADC1) - 5[
[l A%

Generall Ehannelsl Sequential[l_2| F'arallell ResultReqgister] I FesullRegister?  Intemupts | nt, E:-:tensiu:unl Ba { I bI

Group 0 | Group 1 | Group & | Group 3

Lewvel 15
Level 14
Level 13
Level 12
Level 11
Level 10 ADCIMT 4
Level9
Level 8
Level 7
Level B
Level B
Level 4
Level 3
Level 2
Level1

Mate: Tao change the level and the group of an interupt zource, click anit, drag it ta itz new position and drop it
To zet an interrupt zource ta the non interrupting level [Level 0] click on it, drag it to the 'Level O' list and drop it.

Figure 25 ADC 1 Interrupt Settings
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— Function Library1 — Function Library2
I |2DC1_vStarts eqOReqChMum ¥ |&DC1_wiSRND
™ [4DC1_vStantSeq2ReqChMum ™ |aDC1_visFNT
¥ |4DC1_vClearPendingBits ™ |aDC1_visRNZ
v |ADC1_vSetLoadE vent I |ADC1_viSRN3

v |ADC1_vStatParRieqChium
r |.-'-‘«DE'I_quusy

v |ﬁDE1_uwGetHesultData

™ [4DC1_ubGetResultChNum

™ [4DC1_vClearvalidBit

I [4DC1_vEetSeq2QueueFlush
™ |4DC1_uwGetSeq?0ususEmpty
¥ D01 _valiasChum

] I.-'-‘«Dl:'l_\-'SeqSuftTrigger

Figure 26 ADC 1 Functions
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2.3 Functions

The CD provided with the Hitex UConnect Extension Board, contains a workshop of files that need to be
modified to create the OLED display example. The relevant files are:

e Graphic.c
e Graphic.h
e« OLED_lid.c
e« OLED_lid.h

« OLED_font_lid.h

The workshop includes a library to produce a graph display. Other basic functions provided include one to print
text or print a rectangle for example. A description of each function is available in the c file comments.

Note: The OLED and the Ethernet module use some of the same port pins, but the necessary bit is set in the
example application during initialization.

The colours used in this example design are the ones already used in the workshop. This ‘dark’ colour design is
useful for protecting the OLED.

The additional files required with the existing workshop project to create the OLED display example are:

e OLED_example.c
« OELD_example.h

The following sections describe the sourcecode and the functions included in these files.

2.31 ADC Interrupt Service Routine (ISR)
_interrupt (ADC1_SRNOI NT) void ADCl_vi SRNO(voi d)

Code to round out the ADC result and copy it into a global variable.

23.2 RTC Interrupt Service Routine (ISR)
_interrupt(RTCINT) void RTC vi RTC(voi d)

This ISR contains the sourcecode to switch-off the display after one minute if there has been no switch or
potentiometer action for that length of time. It then toggles the LED once every five milliseconds (to act as a type
of flashlight); i.e. RTC_RELL register and RTC_RTCL register are reloaded with the value for 5 milliseconds,
replacing the previous 1 minute setting.

233 Modifying the Timer Display Standby and 5ms-Flashlight
RTC set RTC_RELL(ul6 val ue)

The Real-Time Clock Counter O is used twice.

When the display is active the timer counts 1 minute cycles. When the display is inactive (i.e. the
screensaver/flashlight mode is active), it counts five millisecond cycles.

This function modifies the RTC_RTCL and RTC_RELL register values, the reset value and the timer restart.

Note: There is no filter to modify only the bits of counter 0! The selected register will be completely modified, as
well as the value of counter 1!

For centralization, two defines appear in the file RTC.h:
RTC Rel oad_5ns

RTC Rel cad_1nin

Modify the timing values as required.

Note: Any timing changes are to made in conjunction with modifying the values in the DAVE project.
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If there are no switch or
potentiometer
events, the display
switches off (scr_eensaver) RTC_setRTC_RELL(RTC_Reload_5ms)
after one minute { ...; RTC_RELL = RTC_Reload_5ms; ...; }

RTC_setRTC_RELL(RTC_Reload_1min) Toggle Port 2, Pin 8
{ ..; RTC_RELL = RTC_Reload_1min; ...; } every 5ms

. . . . (User LED 1 is blinking)
The one-minute cycle is reset if there is a

switch event

The display will
‘wake-up’, if there is
a switch event

Figure 27 RTC Operation Chart

234 Text

void OLED vert _text(t_rect rect, char *string, ul6 txtColor, ul6 bgCol or)

Use this function to display text vertically. It centers the text vertically and horizontally. As r ect this function
expects the rectangle of the complete vertical bar which should be named, not only the rectangle around the
text.

voi d OLED convert No2String(sword no, char* resultStr, u8 nSize, sword alignnent)
Use this function to convert numbers (signed and unsigned integers) to characters.

The number to convert is the first parameter. The second parameter must be a pointer to a character field. This
field contains the conversion result.

For a left-aligned result, set swor d al i gnnment to a negative value. Use zero for center-aligned and a positive
value greater than zero for right-alignment.

When the parameter nSi ze is set to a value larger than zero, it limits the number of numeric characters.

There are four defines to calculate text start position and to indicate whether it should be centered horizontally
or vertically. The result is u16. The string is necessary to calculate the length.

X_CENTER_HORI Z_TEXT(W DTH, STRI NG
Y_CENTER_HORI Z_TEXT( AREAHEI GHT)
X_CENTER_VERT_TEXT( AREAW DTH)
Y_CENTER_VERT_TEXT( HEI GHT, STRI NG
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2.3.5 Basic Screen
u8 OLED basi cScreen(voi d)

This function prints a basic screen onto the OLED. Among the settings for this function, a choice is required
between using a bar graph or scrollbar for the potentiometer.

The function can scroll different pages or control a motor connected via the CAN network for example.
Depending on the required use, modify the definition at the top of the OLED_example.c file. The corresponding
define is called SHOW POTI .

Further options are to print a title bar (OLED Example in the screenshot below) and the names of the switches
(SW1, SW2, SW3 and SW4 for example). Refer to the comments in the sourcecode for further information.

OLED Example
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Figure 28 Basic Screen Example

2.3.6 Buttons / Switches

static void OLED Button(t_point startpoint, char *string, ul6 bgCol or)

This function creates buttons. The first parameter is the startpoint; i.e. the start pixel in the OLED design. The
second parameter is a string for the name of the button. The third parameter is the background colour.

In the application example the OLED_example.c file includes definitions for the different options such as start
points and colours.

void OLED switch(u8 sw, u8 state)

A function to print the four extension board switches on to the OLED at the bottom of the display. The content of
each switch resides in a global field called swText [ 4] [ 11] . When there is a switch event, this function will
cause an output only.

void OLED set SwitchText(char * swl, char * sw2, char * sw3, char * sw4)

A function used to manipulate the text content of the switches. Before exiting it calls the function
COLED Button() to print any new text content to the display.
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2.3.7 Show the Potentiometer

void OLED Fill Poti Bar_Scrol | Bar (u8 pos)
void OLED Fill Poti Bar_Bargraph(uword | evel)

There are two options for displaying the potentiometer. It is either used to turn pages or to show the level for
steering a motor for example. Therefore the choice is between a scrollbar and a bar graph. Both the scrollbar
and the bar graph only print an output to the display when there is a modification to the potentiometer.

Note: The maximum number of pages for a scrollbar or the value of the maximum level for a bar graph must be
defined. The defines are called:

BARGRAPH_MAX_PCS
SCROLLBAR _MAX_PCS

2.3.8 Application Example

OLED Example

This i= an sxample
for using
the OLED display
of the

Hitex UCormnmnect ExtBoard
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Figure 29 Application Example: OLED Example
voi d OLED exanpl e_Appli cation(void)

The application resides completely inside this function. To implement this application execute only this function
inmai n() .

At the beginning of the function are the initializations. Alongside the peripheral init functions, the port pin P0.3 is
set to switch the SPI for the OLED. It also calls the function to print the basic screen. Before the infinite loop, the
User LED 1 is switched on like a power-on signal.

Inside the infinite loop the switches are monitored on every cycle. If there is an event, the button function is
called and the RTC_RTCL register will reload. This action resets the one-minute timer for switching off the
display (screensaver). The same process happens when actuating the potentiometer.

After an action to re-activate the display (push any switch), the display switches on, the User LED 1 is switched
on permanently, and the appropriate registers will reload for the one-minute timer.
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2.3.9 Design Examples for the Display Information Area

Some page examples for using the Information area are integrated in the workshop example provided. The
content is described in the table below. The example shows the complex mathematical function of the
“Mandelbrot” set. This means that there is a calculation with a mathematical function, which works with the
complex plane. This plane describes the area of the display. At every coordinate a calculation is started in that
plane. The result of this calculation is used to determine the colour of the appropriate pixel.

Table 1 Page Description

Page | Title Content / Function

1 Welcome A short welcome text.

2 Mandelbrot Start and restart the “Mandelbrot” picture with reset start values.

3 Change coordinates | Change the x- and y-coordinates of the start pixel for a new picture. The
current value of x and y are shown the page title bar. The picture will continue
to be drawn with the last parameters set.

4 Zoom Change the zoom factor from one to eleven. The page title bar shows the
current zoom factor. The picture is shown at the last zoom parameter set.

5 New Picture When the start pixel or the zoom factor have been modified, this page will
display a new picture with the new parameters.

X Empty This application example is designed for eight pages, but the upper three are
empty.

The remainder of this section gives some screen shots of this example application:

OLED Example
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Figure 30 OLED Example — Welcome Screen
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Figure 31 OLED Example — Apfelmaennchen
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Figure 32
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Figure 33 OLED Example — Zoom Factor
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Figure 34 OLED Example — New Picture
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Figure 35 OLED Example - Empty
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