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[A/D HAHE{2] 1A

HE PORTFS Ex 71
ADCO ~ ADC7 : 8illl 10H|E A/D ZHB{E{Q| o}L=1 2I=CIX}
ADC ¥z s eaS ¢t =il M 74
AVCC : Analog Supply Voltage(vVCC2| Zigte| +0.3V sX|sHoket)
AGND : Analog Ground (2F=A| GND2} ¢1Z)
AREF : Analog Reference Voltage
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ADG MULTIPLEXER ADC CTRL, & STATUS ADC DATA REGISTER
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[A/D Convertor &= AN7{ 4H[1]

A/D Convertor?| A20= =0|=0f 0j<> 21Zis}7|
Ij=0{l ATmega128 LHOIAM{= AVCC, AREF,
AGNDS} &2 ADC & M= [}E 51920
ALE X} EEot 2 JLX| Alet= 3F=2|6101 A=l 0f St}
AVCC = Sg&E21 o2 3|= M & EtX}
AREF = 7|& X@ 2|2 cix}

AGND = O}I21 g2 & X| X}



[A/D Convertor &S H|7{ ay[2]

® OF=21 M2 |45t = M 5l &H32| HeEko| = 3
ES Tdeil.

@ ofg=1 MAMEXT AVCCO| VCCE 2171t = LCEEE 7{N
oHdsl AlZICE.

® OlL21 2|22 BE TX|I= AGNDO]| & X|510{ & ZIE0j|A{Tt
GND2} &E=5¢etrl.

@ ADC EZI=0l= ¥d 1/0 £EQ| =2|MEIE AQEISIX| Z=LC}.

® F20f oIzist optE2 1 AKle] ADC2| ZAR0= Adc Noise
Reduction modeE Al&¢siC}.

® £=0| &ls5t0{ At 42| ¥iS0]| &lstH CIX[E® EE|S AlE6171LL
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[A/D Convertor &= M7{ &HH[3]

(ADO) PAO
VCC

51

3 10uH

GND
(ADC7) PF7
(ADC8) PF6
(ADC5) PF5
(ADC4) PF4
(ADC3) PF3

(ADC2) PF2
(ADC1) PF1

(ADCO) PFO

AREF

GND |:63
AVCC

52

|53

54

|55

56

|57

|58

|59

|60

|61

62

_T_1 oonF
1

—
5%

w2 O



[ AREF ZH2i5}0

AREFEI0] 2FE Mot A7 AZECHH, H{S2
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A/D HHE{2| %

1. A/D ZiHE| =J|s} 4 H
ADCSRA &3 (0xOF > 0x8F)
ADC A3 o1517|(ADEN=0)
ADSC A|Z} & (WM EHA|Z} 21517]:0)
ADFR Sz} 2= M3 (Z2|ad (1) /U EH0))
ADIEMY : ADC HE2t= CIE{ E &M351(1)
ADPS £2Hd| &8%F (ADPS 2~0: 1/1282 111)
ADC &M 3} 517|(ADEN=1)
ADMUX &% (0x00I|ch)
ADC 7|EH M (REF 1~0)
ADLAR M3 (zl5™E:1)
ADC /3xdA3d (MUX 4~0)
2. A/D #H{E| A|Z} M A
ADCSRA A ¥
ADSC A|Z} HEH (HBIA|Z} 1)
3. A/D ZdH{E{ OjO|E{ &7 |
ADC Hzr2tz PIE{EE ISROIM OI0[E] =21 7] : 162l int ¥~ value
value=ADCL; //Read 8 low bits first (important)
value|=(int) ADCH << 8; //read 2 high bits and shift into top byte



ADMUX (1/2)

ADMUX(ADC Multiplexer Selection Register

| REFS1 | REFSo | ADLAR | MUX4 | MUX3 | MUX2 | MUXi | MUX0 | ADMUX

Read/Write R/W RW RW RW RW RW RIW R/W
Initial Value 0 0 0 0 0 0 0 0
Bit 7. 6 - REFS1. REFS0 (Reference Selection Bit)
REFS1 REFS0 JIE He

0 0 2|52| AREF EHAIZ I3 El FetsS ALZEICT.
0 1 Q52| AVCC EMIZE 2= El FetS AIZEICE.
1 0 -
1 1 List| 2.56VE AIR ST}

Bit 5 - ADLAR (ADC Left Adjust Result)
ADLAR =1 : HZ S ADCH/LO| xZet of 2522 88 %50{ M ECt
Bit 4,3,2,1,0 — MUXn (Analog Channel and Gain Selection Bit
Single Ended Posilive Differential Negative Differential
MUX4..0 | Input Input Input Gain
00000 ADCO
00001 ADCAH
00010 ADC2
ooc11 ADC3 N/A
00100 ADC4
00101 ADCS5
00110 ADC6
00111 ADC7
010000 ADCO ADCO 10x
01001 ADCAH ADCO 10x




[ADMUX (2/2)

Single Ended Positive Differential Negative Differential
MUX4..0 | Input Input Input Gain
01010 ADCO ADCO 200x
01011 ADCA ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2 10x
01110 ADC2 ADC2 200x
01111 ADC3 ADC2 200x
10000 ADCO ADCA 1x
10001 ADCA ADCA 1x
10010 N/A ADC2 ADCA 1x
10011 ADC3 ADCA 1x
10100 ADC4 ADCA 1x
10101 ADC5 ADCH 1x
10110 ADCGH ADCA 1x
10111 ADC7 ADC1 1x
11000 ADCO ADC2 1x
11001 ADC1 ADC2 1%
11010 ADC2 ADC2 1x
11011 ADC3 ADC2 1x
11100 ADC4 ADC2 1x
11101 ADC5 ADC2 1x
11110 1.23V (Vgg) N/A
11111 0V (GND)




Control and Status Register
ADCSRA(ADC Control and Status Register

Bit 7 6 5 4

3
BeadWrite RW RwW RW BwW
Initial Value 0 0 0 8] 0

Bit 7 - ADEN (ADC Enable)
ADEN =1 : ADC &3}

Bit 6 - ADSC (ADC Start Conversion)
ADSC = 1: ADC2| Hglo| A|=HEICE.

(EF BRI EF SHHEI SIS / T2 MRS U HES T

Bit 5 — ADFR (ADC Free Running Select)

ADFR =1 : Z2|8¢l2E .=g|@i3=(Free running mode) : ADC St

ADFR = 0 : ClalH{ sl = ClalBisl2 = (Single conversion mode) : AD

RW
0

O

1
ADPSH A
/ RW

2
[RDEN | ADSC_| ADPR _ CADPs: | DPS0 ] ADCSRA
RIW

0

RW
0

Bit 4 — ADIF (ADC Interrupt Flag)

Division Factor

2

ADCHizI2= QIEJHET} |1 1 HEFE 0] HIEO| EA|SHC}.

2

Bit 3 — ADIE (ADC Interrupt Enable)

4

ADIE = 1 : ADC Interrupt &3}

8

16

Bit 2,1,0 — ADPS 2~0 (ADC Prescaler Select Bit)

32

64

ADCOjl 217Ikl= S8 2] EFHIE dFsirt

128




ADC Data Register

ADCH/L (ADC Data Register)
ADCZ| HistZd = X &St

ADLAR =0

Bit 15 14 13 12 1 10 9 8
- - - - - - ADC9 ADCs
ADC7? ADCs ADGS5 ADC4 ADC3 ADC2 ADCAH ADCo
7 B 5 4 3 2 1 0
ReadWrite R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

ADLAR =1

Bit 15 14 13 12 11 10 9 G
ADC9 ADCs ADC7 ADCs6 ADC5 ADCa ADC3 ADC2
ADCA ADCo - - - - -
7 B 5 4 3 2 1 0
Read/Write R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

ADCH
ADCL

ADCH
ADCL



[ADC A&

ICCAVYE Application Builder [M128]
CPU | Memory | Ports | Timerd | Timert | Timer2 | Timer3 | UART | SPI | Analog]|

FProcessar External interrupts

Trigger an...
Target CPU #tal speed (MHzZ)

i R -
™ IMT1
- T

#OIY frequency I~ IMT2 l—_|
[~ XDV enable.. | -] =
I~ INT3
Watchdog timer ™ IMT4 I—_|
™ Enable Prescale cycles |15 -
- I INTA
I INTB
FCINTE Low level =]

Camment EEFPROM
newy design I ready interrupt

Ok Options Previeuwy Cancel




[ADC A&

ICCAVYE Application Builder [M128]
CPU  Memory |Ports | Timerd | Timert | Timer2 | Timer3 | UART | SPI | Analog]|

External memary

External memory page configuration
P Enable external memary | M /0x1100-0xFFFF j

Lower wait states Upper wait states

2 El T —

Absolute address definitions

Address  Mame Type Count
0x0000 signed char j |1 Add

il

Ok Options Previeuwy Cancel




[ADC

Al
= =i
ICCAVYE Application Builder [M128]
CPU | Memory Ports |Timerd | Timert | Timer2 | Timer3 | UART | SPI | Analog]|
Fart & Fart E
FiBE543210
Direction [TITITITITITIT T Direction é%éé%%ﬂf%
vawe T TTTTTTT Value T
Change FEFEFECEFEE
FPort B Faort F
FES43210
Direction [T TITITITITT Direction é%éé%éﬂf%
vee TTTTITIE Valie I
Change T
Faort C Fort G
BS54 3210
Direction [TITITITITITITIT Direction FPF%%%%%
vawe T TTTTTTT Value FEE T
Change FFEFFFFFF
D B 543210
Direction R I EITETITIIETIIT
Walle e T
Change [T
rght click on a "value" bit to define sighal name
Ok Options Previeuwy Cancel




[ADC A&

ICCAVYE Application Builder [M128]
CPU | Memory | Ports  Timet | Timer! | Timer2 | Timer3 | UART | SPI | Analog]|

Initialization
v Use Timerd Im Overflow interrupt I
Desired value  Lnits Actual value {errar¥s)
10 mSec = 9.984mSec 0.2%
| | J 0.-2%) Wavefarm mode
Prescale select TCHTO
1024 - 0x64 Norml =]
Compare Asyncronous mode
QOCRO
0x9C I™ Enable async mode
OCO output mode External crystal (Hz)
|Discnnnected j |
-

™ Compare intermupt

Ok Options Previeuwy Cancel




[ADC

AlA
=H

ICCAVYE Application Builder [M128]
CPU | Memory | Ports | Timerd | Timert | Timer2 | Timer3 | UART | SP1 Analog |
Analog Comparator Analog to Digital Convertor

[ Use Analog comparator v uze ADC r
B ADC enable

X Dizahle I~ Free-run select
™ Start conversion

I™ Timer1 input capture enable r

I™ Multiplexer enable r

™ Bandgap reference I Intemnal reference

™ Left adjust

Interrupt trigger level Reference Trigger source
|Clutput toggle j |AREF j Free runminii
Frescale
128 -] I High speed

Cornversion time: 104uS

™ Compare intermupt I™ Conversion complete interrupt

Ok Options Previeuwy Cancel
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[ADC &I&

71 xjet
void main(){

volatile unsigned int ch0,ah0,al0;

init_devices();
ktm128_init();

while(1){
ADCSRA &= 0x7f;
ADMUX = 0x40;
ADCSRA |= 0xCO0;

al0 = ADCL;
ah0 = ADCH;
ch0 += al0+ah0+*256;

printf( "data : %d|rin", ch0);
delay(500);
ch0 = 0;



[ADC &I&

oM MM

Voo Voo
o
U32
v O\ U29 —dout1  outd FHE—x
13 ST3311 (IRRX) 2] " ol
s —3dn+1 Ine4 2
d veco——4] vec  anp U
ST3311-H (IR TX) 5,2 e I
08 om[
330R < 1MR
LM324
= = R41 R42
AAA AAA mecu adc al

—— 47KR 47KR




[ADC &I&

HQ|M MIAM
void main(){
volatile unsigned int ch0,ah0,al0;

init_devices();
ktm128_init();

while(1){
ADCSRA &= 0x7f;
ADMUX = 0x41;
ADCSRA |= 0xCO0;

al0 = ADCL;
ah0 = ADCH;
ch0 += al0+ah0+*256;

printf( "data : %d|rin", ch0);
delay(500);
ch0 = 0;
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VCC
o
1 U30
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>
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[ADC &I&

=25 MM
void main(){
volatile unsigned int ch0,ah0,al0;

init_devices();
ktm128_init();

while(1){
ADCSRA &= 0x7f;
ADMUX = 0x42;
ADCSRA |= 0xCO0;

al0 = ADCL;
ah0 = ADCH;
ch0 += al0+ah0+*256;

printf( "data : %d|rin", ch0);
delay(500);
ch0 = 0;



VCGC

U35 CDS Sensor

mcu adc a3 2
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[ADC &I&

= MA]
void main(){
volatile unsigned int ch0,ah0,al0;

init_devices();
ktm128_init();

while(1){
ADCSRA &= 0x7f;
ADMUX = 0x43;
ADCSRA |= 0xCO0;

al0 = ADCL;
ah0 = ADCH;
ch0 += al0+ah0+*256;

printf( "data : %d|rin", ch0);
delay(500);
ch0 = 0;
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