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[A/D #HH{E{S] 7N

M2 PORTFS| 54 7|5
ADCO ~ ADC7 : 8iid 10H|E A/D ZiH{E{e| O}==2 =X}
ADC HEE M= stAlS 9|8t =] M2l M
AVCC : Analog Supply Voltage(VCCZ2| Zte| £0.3V =X|sHo}et)
AGND : Analog Ground (HI=A| GND2} ¢1Z)
AREF : Analog Reference Voltage
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[A/D #HB{E{2] ==}

ClelH{ 2l = (Single conversion mode)
ADC === stHOl 3451 | EICT.
Za|id T = (Free running mode)
ADC SZt2 Higxo =2 3517 EIC}

@ A/D HHE =7|2t 83
ADC &3} (ADEN=1)
ADC E={83d (ADPS 2~0)
ADC 7|=xt4d (REF 1~0)
ADC ™2 4d (MUX 4~0)
ADC SX2=MH (ADFR)
ADC 2 gt2 QIE{EE &43} (ADIE)



[A/D Zib{E{2| St

@ A/D HHE| 2EIE
ADC A|ZHAMS (ADSC)
® A/D High
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okxlsl 2% (Quantization error)
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HMdS 2%} (Integral non-linearity error)
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[A/D Convertor Z2 M7 i

A/D Convertor?| ZA20|= =0|=0f| 0> 9I1Z5}7]
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[A/D Convertor Z2 M7 i

® OM21 HME x|t = FHA olal &=2| ek Sli== 2
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[A/D HH{E] 2+ | X|AE

ADMUX(ADC Multiplexer Selection Register

Bit 7 &

ReadWrite AW
Initial Value 0 0

TREFST | REFSO | ADLAR | WUXa | WUX: | WUXe | WUXi | WUX0 ]
RW HW HW

5

AW

0

4 3 2 1 0

RW RW RW
0 0 0 0 0

Bit 7, 6 —- REFS1, REFS0 (Reference Selection Bit)

REFS1 REFSO 7I1E EY
0 0 2|5 2| AREF CHAlE I E TS AIE8iC}
0 1 2|F2| AVCC Exi2 HE MYUS AL SICh
1 0 -
1 1 LIS 2| 2.56VE AlSStC}

ADMUX




[A/D HH{E] 2+ | X|AE

Bit 5 — ADLAR (ADC Left Adjust Result)

ADLAR =1 : H#HatZy

0 MZEEIC}
Bit 4,3,2,1,0 — MUXn (Analog Channel and Gain
Selection Bit

4 1=
HAZ=

ADCH/LO]| XZzet oj zlx52=2

Single Ended Positive Differential Negative Differential
MUX4..0 | Input Input Input Gain
00000 ADCO
00001 ADCA
00010 ADC2
00011 ADC3 N/A
00100 ADC4
00101 ADC5
00110 ADC6
00111 ADC7
01000 ADCO ADCO 10x
01001 ADCA1 ADCO 10x




[A/D 2

Single Ended

Positive Differential

Negative Differential

MUX4..0 | Input Input Input Gain
01010t ADCO ADCO 200x
01011 ADCA1 ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2 10x
01110 ADC2 ADC2 200x
01111 ADC3 ADC2 200x
10000 ADCO ADCAH 1x
10001 ADCAH ADCA1 1x
10010 N/A ADC2 ADCAH 1x
10011 ADC3 ADCAH 1x
10100 ADC4 ADCA1 1x
10101 ADC5 ADCAH 1x
10110 ADC6 ADCAH 1x
10111 ADC7Y ADCAH 1x
11000 ADCO ADC2 1x
11001 ADCAH ADC2 1x
11010 ADC2 ADC2 1x
11011 ADC3 ADC2 1x
11100 ADC4 ADC2 1x
11101 ADCS5 ADC2 1x
11110 1.23V (Vpe) N/A

11111 0V (GND)




[A/D #HH{E{ 221 3| X|AE
ADCSRA(ADC Control and Status Register

Bit 7 5]

5 4 3 2 1 0
[ADEN | ADSC_| [ADIF_]_ADIE_] ADPS2 | ADPST | ADPSO ] ADCSRA
ReadWrite R'W RW RW RW RW RW RW RW

Initial Value 0 0 0 0 0 0 0 0

Bit 7 — ADEN (ADC Enable)
ADEN = 1: ADC M3}

Bit 6 —- ADSC (ADC Start Conversion)
ADSC =1 : ADC2| tHH&l0| A|ZHEICE.

Ciel HaltZ=olv) CF shHOE X1F [ Ze|pd2 Sy WHals



[A/D HH{E] 2+ | X|AE

Bit 5 — ADFR (ADC Free Running Select)
ADFR=1: =2
ADFR=0:

[E [

f or

o O
In |n

[ |H
[\

Bit 4 — ADIF (ADC Interrupt Flag)
ADCHzI2i=Z CIE{EHEJ| QLA E|L 1 MEHE 0| HIEN| &
A|gtC}.

Bit 3 — ADIE (ADC Interrupt Enable)
ADIE =1 : ADC Interrupt &5}



[A/D HH{E] 2+ | X|AE

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

ADCOf| 2I7}E|

= =gi0
e =1

[ — =
ETH|E 43

SIC}

ADPS2 ADPSAH ADPSO Division Factor

0 0 0 2

0 0 1 2

0 1 0 4

0 1 1 8

1 0 0 16

1 0 1 32

1 1 0 64

1 1 1 128




[A/D HH{E] 2+ | X|AE

ADCH/L (ADC Data Register)

S A Fetc}

ADCZ2| HetZE
ADLAR =0

Bit

Bead/MWrite

Initial Value

15 14 13 12 11
I N N

. I - T
7 B 5 4 3 2 1 0

R
R
0
0

R
R
0
0

o o 1O 1

R
R
0
0

R
R
0
0

10

L= = A R

9

R
R
0
0

B8

R
R
0
0

ADCH
ADCL



A/D #HH{E £ 2f|X|2H

Bit 15 14 13 12 11 10 9 B

ADCH
Aot [ Ae - - | [ 1 ]
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



[ADC &I&

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

Processar External interrupts

Trigger an...
Target CPLU Atal speed (MHz)

I INTO
CE | [soo L
I INT1
-
XOIY frequency ™ INT2 l—_|
[~ XDV enable.. | ] =
I~ INT3
Watchdog timer I IMT4 l—_|
™ Enable Prescale cycles |51 -
- I~ INTA
I INTE

I~ INT? l—_|

Comment EEFROM
new design I ready interrupt

Ok Options Freview Cancel




[ADC &I&

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

External memary

External memary page canfiguration
P Enable external memary | ML /0x1100-0xFFFF j

Lower wait states Upper wait states

_| j |I'-In:| ne j

Ahsolute address definitions

Address  Mame Type Count
Ox0000 signed char j |1 Add

Ok Options Freview Cancel




[ADC

Al
= =i
ICCAVE Application Builder [M128]
CPU | Memory Ports |Timerd | Timert | Timer2 | Timer3 | UART | SPI | Analog]|
Fart A Faort E
BS54 3210
ot FES43210
Direction [TITITITITITITIT Direction TEEEEEEIT
vawe TTTTTTTT Value T
Change FFEFFFFFEF
Fort B Fort F
FES543210
ot BS54 3210
Direction TITITITITITITIT Direction TR EEEIETEIIT
vae TTTTITIE Valie I
Change FEFFFEFEFEE
Fort C Fort G
FBES543210
Direction [TITITITITITITIT Direction FPF%%%%%
vewe TTTTTTTT Value T
Change FFFFFFFEF
PotD B 543210
Direction R EEEEEIT
Valie ERT
Change FEFEFFEEFEE
rght click on a "walue" hit to define signal name
Ok Options Freview Cancel




[ADC &I&

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

Initialization
v Use Timerd T Overflow interrupt I
Desired value  Units Actual value (error%)
10 m3ec v 9.984m3ec 0.2%
| | J 0.2%) Waveform mode
Prescale select TCMTO
(1024 = oxsd [Norml =]
Compare Asyncronous mode
OCRO
0x9C I™ Enable async mode
OCO output mode External crystal (Hz)
|Discnnnected j |
-

™ Compare interrupt

Ok Options Freview Cancel




[ADC

AlA
=K

ICCAVE Application Builder [M128]
CPU | Memory | Ports | Timer0 | Timert | Timer2 | Timer3 | UART | SP1 Analog |
Analog Comparator Analog to Digital Convertar

[ Use Analog comparataor W use ADC r
X ADC enable

X Disable I™ Free-run select
I~ Start conwersion

I™ Timer1 input capture enable r

I™ Multiplexer enable r

™ Bandgap reference I Intemal reference

™ Left adjust

Interrupt trigger level Reference Trigger source
Cutput toggle j |AREF j CENO ~
Frascale
126 - I High speed

Conversion time: 104uS

™ Compare interrupt ™ Conversion complete interrupt

Ok Options Freview Cancel
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[ADC &I&

7HH x{&t
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

VCC
o
y -
D13
s
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R34
330R

—— 47KR 4.7KR

VCC
u32
u29 1 |14
STIM(RRX) w2 oh' 9% 3
2 |n+1 In+4 ﬁ
vcoo—‘l—S VCC  GND |2
5 In+2 In+3 9
R35 - In-2 In-3 2
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LM324
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[ADC &I&

QM MIA
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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[ADC &I&

2= MA
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;
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T 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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