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ATmegal282| ADC

= 10-bit resolution

= +2| SB absolute accuracy
= 13~260us conversion time
* Up to 76.9kSPS

= 2 differential input channels =
with 10x and 200x optional ..
gain

* Free-running or single
conversion mode

= [nterrupt on ADC
conversion complete
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SAR ADC

» Successive-approximation ADC

» SAR: successive
approximation register

= DAC: digital-to-analog converter
= EOC: end of conversion
= S/H :sample and hold

= SAR ADC S &t
. SH32EV, S gES
D

= Comparator
= Comparator= V1t
H|Woto] Hjw &

ACo| =83
1HS SARO]| &L ,
« SARE V, I} et 2Rl =S N—SH

» DACE &2 2%l FEE Ot 2 A2 B30 Comparatordf| £ H

Clock S SAR

DN—I DN-Z D2Dl DO

Yy Yy vy

VREF
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SAR ADC

= 0, 4-bit resolution SAR ADC, 213 10.4V

VDC
15V 1111 1111
14V 1110 1110
13V 1101 1101
___________________________________ e e e e e e e e e o e
12v : 1100 : 1100
"""""""""""""""""""" s v
11V I I 1011 1011
10,4V =mmmmmm e b e e L e L e I ————— ittt y
1oV 1 i 1010 1 | 1010 1
___________________________________ R ——— | ]
v i 1001 1001
----------------- T————————————————+----------------------------------------------------------------------
8v [ 1000 ] 1000
7v 0111 0111
6V 0110 0110
5V 0101 0101
av 0100 0100
3V 0011 0011
2v 0010 0010
v 0001 0001
oV 0000
CLK g 1st 2nd 3rd 4th
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SAR ADC

= 0|, 4-bit resolution SAR ADC, & & 9.4v

vDC
15v 1111 1111
14v 1110 1110
13v 1101 1101
___________________________________ syt g
12v [ 1100 ] 1100
___________________________________ e By
11V I I 1011 1011
___________________________________ e e
1 1
10v I I 1010 ] 1010
9.4V r===mmmmmmmmm e e ittt p EEEE L L L L LRt el 1
ov i I 1001 v 1001 ]
————————————————— e . e e o B e e e
8v [ 1000 ] 1000
v 0111 0111
6V 0110 0110
5v 0101 0101
av 0100 0100
3v 0011 0011
2v 0010 0010
v 0001 0001
ov 0000
CLK g 1st 2nd 3rd 4th
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SAR ADC

= 0, 4-bit resolution SAR ADC, 2 & 1.2V

VDC

15V 1111 1111

14V 1110 1110

13V 1101 1101

12v 1100 1100

11V 1011 1011

10V 1010 1010

v 1001 1001
_________________ e e e e e e e B e e e e e e e

8V : 1000 : 1000
__________________________________ et SRS

7v ! 0111 0111

6V i 0110 0110
----------------------------------- e ———————————— - - -

5V i 0101 0101
----------------------------------- *----------------T----------------------------------------------------

av : 0100 ] 0100
____________________________________________________ ot S

3V I 0011 0011
____________________________________________________ T LR e e e e

2v i 0010 : 0010
A Y s g B e e e To———m—m———————— o 1
v 1 0001 ] 0001 ]
______________________________________________________________________ kI |

oV 0000

CLK =7 1st 2nd 3rd 4th
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SAR ADC

= 0|, 4-bit resolution SAR ADC, & & 0.3V

VDC

15V 1111 1111

14V 1110 1110

13V 1101 1101

12v 1100 1100

11V 1011 1011

10V 1010 1010

v 1001 1001
_________________ e e e e e e e B e e e e e e e

8V : 1000 : 1000
__________________________________ et SRS

7v ! 0111 0111

6V i 0110 0110
----------------------------------- e ———————————— - - -

5V i 0101 0101
----------------------------------- *————————————————T----------------------------------------------------

av : 0100 ] 0100
____________________________________________________ ot S

3V I 0011 0011
____________________________________________________ T LR e e e e

2v i 0010 : 0010
---------------------------------------------------- -I-————————————————1_________________'------------------

v 1 0001 : 0001
0.3V == e e e e e e e e e e e e ————————— e e ——— 1
oV I 0000 ]
________________________________________________________________________________________ ]

CLK =7 1st 2nd 3rd 4th
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ATmegal282| ADC

" Vger O

AVCC

AREF

4—————J INTERNAL 2 56%
1 REFERENCE

]
%
=1
=
o
INTERMAL 2.568V
REFERENCE
A

B-BIT DATA BUS
A

ADC CONVERSION
COMFLETE IRD

o

HE 15

f .

ADC MULTIFLEXER ADC CTRL. & STATUS ADC DATA REGISTER
SELECT {ADKILE) REGISTER [ADCERA) ADCHADCL

TER
B EEE :HJ e A
b FERE
E.‘I"I’I’;E FEEE IR E =
aF
k4 L
| FRESCALER I
| MUX DECOTER |
: 5
R U - R g
s ]
= [}
| ¥ 1 z CONVERSICN LOGIC
T
!
| ¥ SAMPLE & HOLD
I 1 COMPARATOR
I "'“EFI I 1 1T DA
-—— - —— —f—/l
hEM:\I I -
BANDGAP
REFERENGCE
m:?Di
- SINGLE ENDED { DIFFERENTIAL SELECTION
|
FO& ADC MULTIFLEXER
"D':sl I T +- » OuTREUT
i
S —
m::lji G
Y awrLFER
b

él/‘}\

INPUT
MU

\

2024. 03. 21.

10



ATmegal282| ADC

ADC CONVERSION
COMFLETE IRD

= ADC 2= (Viy B2 Veos: Vies) 15 0

-«

B-EIT DATA BUS
HE 15 T 0
ADC MULTIFLEXER ADC CTRL. & STATUS ADC DATA REGISTER
SELECT {ADKILE) REGISTER [ADCERA) ADCHADCL
=

AGND DT\L
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#Mﬁ[:}_________
L 8 A'AIDi
Amm[:P________
INTERNAL 2 56V
—

Y
POS. COMPARATOR
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ATmegal282| ADC

» Successive-approximation ADC

ADC CONVERSION
COMFLETE IRD

o

¢ BEITDATABUS 1 1
I HE s L
ewnns |V [(eewmasms | (=S|
Eﬁi-’??ggl FECEBREE A
5l 8z 2= | CEEEERREE : |
¢ = T I x = I
22 15 [woxosoocen 1 [ e | !
ADC CTRL. & STATUS ADC DATA REGISTER : - I
REGISTER (ADCSRA) (ADCH/ADCL) L= 1 I
P E
I &h I I A - F; *;‘ CONVEREION LOGIC 1
a o £ o # 2 ¢ P - H il
al g o = = W L 3 : |
|92 22 2 g —_—— ; I
: “« - '
Y Y ¥ - REFERENCE 1 L EAMII:EEF-:IHUE;'__I 1
PRESCALER wer ] . : o ouc :
I +
AMJDT‘i l———————————--——————l
BANDGAP
h A 4 hd hd REFERENCE
DE?l Ii
CONVEHSION LOG'C - \ SINGLE ENDED / DIFFERENTIAL SELECTION
DEED IE:T - - ;ﬁPMLFIrLTIPLEXEH
ADC3 GaN
SAMPLE & HOLD WD Y sweuen
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ATmegal282| ADC

= ADC H3}

= Single ended conversion(the = Vin)
Vin + 1023
ADC = N
VREF

= Differential channels(Z2| Y& Vpos H 22| & Vo)

(Vpos - VNEG) ° GAIN ° 512

ADC =
VREF

2024. 03. 21. 13



DE= dX| £

= ADMUX — ADC Multiplexer Selection Register

Bit T G 5 4 3 2 1 Q
| REFS1 | REFS0 | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 | MUX0 ] ADMUX
Head"Write W R HW RW HAN RAW R R
Initial Value Q 0 Q 0 0 ] 0 ]
= Bits 7:6 — REFS1:0 : ADCO|A AHESH= 7|=X Y S 2™
REFS1 | REFSO 7= Y

0 0 QIFO| AREF THAIZ = U2 AtES

0 1 QIEO|AVCC EHAtE YUHE TS AtE T

1 0 -

1 1 LHEO| 2. 56VE ATt
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DE= dX| £

= ADMUX —ADC Multiplexer Selection Register

Bit G -

@WWWWWM ADMUX
Read/Write RAW RIW
Initial Value 0 0 0 0 0 0 0 0

» Bit5—-ADLAR : ADC Left Adjust Result
« 1 WSADZS ADCHILY MIE I 502 BS 220 HEE

15 14 13 12 11 10 ! 8
ADC9 ADC8 ADC7 ADCE ADCS5 ADC4 ADC3 ADC2 ADCH
ADCA1 ADCO - - - - - - ADCL
i 6 5 4 3 2 1 0

= 0: HBHENES ADCHILY| MES I 2522 25 &30 MY E

— HA =2
15 14 13 12 11 10 9 8
i - - - - - - ADC39 ADCS ADCH
| Apcr ADCB ADC5 ADC4 ADC3 ADC2 ADC1 ADCD ADCL
7 6 5 4 3 2 1 0
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DE= dX| £

= ADMUX — ADC Multiplexer Selection Register

Bit ¥ G b 4 3 2 1 0
RHeadWrite HW RW HW RW HW RW HW HW
Initial Value 0 0 0 0 0 0 0 0

» Bits 4:0 — MUX4:0 : Analog Channel and Gain Selection Bits

Single Ended Positive Differential Negative Differential
MUX4..0 | Input Input Input Gain

00000 ADCO
00001 ADC1
00010 ADC2
00011 ADC3 N/A
00100 ADC4

00101 ADCS
00110 ADCE
00111 ADC7

2024. 03. 21. 16



AE = ol X[ £ H

Single Ended Positive Differential Negative Differential Single Ended Positive Differential Negative Differential ‘
MUX4..0 | Input Input Input Gain MUX4..0 | Input Input Input Gain
01000 ADCO ADCO 10x 11101 ADC5 | ADC2 | 1x
01001 ADC1 ADCO 10x 11110 1.23V (Vgg) N/A
o1010'" ADCO ADCO 200x 11111 0V (GND)
01011 ADCA ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2 10x
01110 ADC2 ADC2 200x
01111 ADC3 ADC2 200x
10000 ADCO ADCH 1x
10001 ADC1 ADC1 1x
10010 N/A ADC2 ADC1 1%
10011 ADC3 ADCH 1x
10100 ADC4 ADC1 1%
10101 ADCS5 ADC1 1x
10110 ADC6 ADCH 1x
10111 ADC7 ADC1 1%
11000 ADCO ADC2 1x
11001 ADC1 ADC2 1x
11010 ADC2 ADC2 1%
11011 ADC3 ADC2 1x
11100 ADC4 ADC2 1%
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DE= dX| £

= ADCSRA — ADC Control and Status Register A
) mlﬁﬁﬂlﬂiﬂilﬂmwm ADPSO | ADCSRA

Head/Wnte R/W HW HW
Initial Value 0 0 0 0 0 0 0 0

= Bjt 7—-ADEN : ADC Enable, ADEN =1 —» ADC &/d3}

= Bit 6 — ADSC : ADC Start Conversion, ADSC=1 — E?J | A|2HE
= CHQ S B E(single conversion) ; T $F HOF 2hE
= Free running 2.E ; B35} Hi=

= Bit5—-ADFR : ADC Free Running Select

= 1:freerunning 2=
= 0:CIY HSEE
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DE= dX| £

» ADCSRA — ADC Control and Status Register A

Bit 7 B 5 4 3 2 1 0

TADEN | ADSC_| ADFR | ADIF | ADIE | ADPS2 | ADPST | ADPSO | ADCSRA
HeadWnte HW RW HW RW HW RW HW HW
Initial Value 0 0 0 0 0 0 0 0

= Bit4 —ADIF : ADC Interrupt Flag
= ADCH20| 2t=2 X0 ADC O|O| & g X|AH £f0] AAlIE|1 LIH OfZ
Ol 12 HHE[HA etz PQIHEEZE 283
= ADIE7I 12 H738Ek|1 SREGL| =24 PIHEE G{E HEJ1Z &4
HE[O] JUCHH Hzietz QIHEHET YA E[0] X 2| Z
» QIHEEJL HE|Z|HADIF7H 022 22|0] &, ADIFO| 12 M 20
£ 220 &
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DE= dX| £

» ADCSRA — ADC Control and Status Register A

Bit 7 G 5 4 3 2 1 ]
[ADEN | ADSC_| ADFR | ADIF | ADIE_] ADPS2 | ADPSI | ADPSO | ADCSRA
HReadWrite HAN R RN RW HA RW HAN HAN
Initial Value Q 0 Q 0 0 ] Q ]
= Bit 3—-ADIE : ADC Interrupt Enable
= ADC H2helE CIHEEE /HHo 2 5|8
= Bits 2:0 — ADPS2:0 : ADC Prescaler Select Bits
ADPS2 ADPS1 ADPSO =3 H| ADPS2 ADPS1 ADPSO =3H|
0 0 0 2 1 0 0 16
0 0 1 2 1 0 1 32
0 1 0 4 1 1 0 64
0 1 1 8 1 1 1 128
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DE= dX| £

= ADCH/L — ADC Data Register

ADLAR = (Q &t 15 14 13 12 11 10 9 8
i - - - - - - ADC9 ADCE | ADCH
| apcy ADC6 ADCS5 ADC4 ADC3 ADC2 ADCAH ADCO | ADCL

7 6 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

ADLAR =1 Bt 15 14 13 12 11 10 9 8
| Apcs ADCS ADC7 ADCSE ADCS5 ADC4 ADC3 ADC2 | ADCH
| ADci ADCO - - - - - - | apcL

7 6 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
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AI

= Freerunning ZEEH M X2 02 SOl 7tHXN S MY =

LCD1
LMO16L
, ¥y A
U1
20 | RFsET PDO/SCLINTO 22
24 PD1/SDA/INT1 [—£2
QoW ., 2 xraLt PD2RXD1/INT2 3
e9Y RPzL 85833885 2] xTa2 PD3/TXD1/INT3 5%
T = PD4ICP1 |55
~| mI <|w|o r\IoolmIop— o] = S0 | PAO/ADO PDS/XCK1 f—==-
I=l 22 Pat/AD1 PDET1 [—2t
42 Pazan2 PD7/T2 2=
v PA3/AD3 5
2 Pa4iaDa PEO/RXDO/PDI |—5—
22— PasiaDs PE1/TXDO/PDO [——
22— PaciADs PE2/XCKO/AINO [——
441 pa7/AD7 PEJOC3A/AINT f—2—
d _ PE4/OC3B/INT4 [—2—
3 PBOSS PES/OC3C/INTS f——
— Peiisck PEBIT3/INTS [——
121 ppomosi PET/ICP3/INT7 f——
= Peamiso 6 T ®V1
—_ 4 1 p4/0Co PFO/ADCO 21 10k
T 2| Pesiocia PF1/ADC1 [—25 e
& pesiocs PF2/ADC2 [—22
PB7/0C2/0C1C PFIADC3 |22
= PF4/ADCATCK | 2= .
] peims PF/ADGATDO |2
ga— PC2IA10 PF7/ADCT/TDI =22 [ +88.8]
2 Pcaan | 4 Volts
om PC4/A12 PGO/WR o i
< Pcsiata PGRD [—+
4 Peeiats PG2ALE [—&
22 1 pcriats PG3TOSC2 [—=
o PG4TOSC1 f—
[ == T =3
AVCC PEN |—— :
ATMEGA128
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Al A
= =

« AARALC

#include <xc.h> while (1) {
#include <avr/io.h> result = ADC;
#include <util/delay.h> result = result*5000/1023;
#include <stdio.h> v = result;
#include "lcd4.h" sprintf (msg, "val: %d.%03dv", v/1000, v%1000);
writeString lcd4 (0, 1, msg);
int main(void) { _delay ms (500);
char msg[20]; }
long result; }
int v;

DDRB = OxFF; // LCD control
DDRF = 0x00; // input mode

init 1cd4();
_delay ms(10);
writeString lcd4 (0, 0O, "Input voltage:");

ADCSRA = 0OxE6; // ADC enable, ADC conversion, free running, prescaler /64
ADMUX = 0x00; // ADCO, AREF VCC
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Al
= =

- —
» CHA H3 BEQ A XY 42 ES|| 7[BI SO XMt =X
= 1 _— = = O [ oO—| L-L-d /| O
VN A A
LCD1
LMO16L U1
20 RESET PDO/SCL/INTO %
24 PD1/SDA/INT1 57
53] XTAL1 PD2/RXD1/INT2 55
=1 XTAL2 PD3/TXD1/INT3 59
51 PD4/ICP1 30
0] PAO/ADO PD5/XCK1 BT
%85 0= O N T WO~ TPA“AEH PDS/T1T
>>> Xrw ooocooooa TF‘AZ/AD2 PD7/T2 p—
v PA3/AD3 5
= ml +|wlo r—loolm olw- & Bl B 6] PA4/AD4 PEO/RXDO/PDI 5
=11 a5 PA5/ADS PE1/TXD0/PDO B
2] PAG/ADG PE2/XCKO/AINO 57
= PA7/AD7 PE3/OC3A/AIN1 B
0 _ PE4/OC3B/INT4 —
7 PBO/SS PES/OC3C/INT5 —5—
> PB1/SCK PEG/T3/INT6 BCH
T3] PB2/MOSI PE7/ICP3/INT7 p—
12 ] PB3/MISO 61
= PB4/0CO PFO/ADCO G
— =] PB5/0C1A PF1/ADC1 ==
- = PB6/OC1B PF2/ADC2 g \/1
PB7/0C2/0C1C PF3/ADC3 57 r R
35 PF4/ADC4/TCK =3 4 ‘ 10k
] PCO/A8 PF5/ADC5/TMS 5 I_ o
37 PC1/A9 PF6/ADC6/TDO 51 +
a8 ] PC2/A10 PF7/ADC7/TDI p——
35— PC3A1 -
20 1 PC4/A12 PGO/WR B
] PC5/A13 PG1/RD =
v PC6/A14 PG2/ALE 5
== PC7/A15 PG3/TOSC2 o =
62 PG4/TOSC1 =
5a_| AREF — | 1
AVCC PEN p—— e
ATMEGA128 T
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n ANATAE
#include <xc.h> while (1) {
#include <avr/io.h> ADCSRA |= (1<<ADSC); // trigger ADC conversion
#include <util/delay.h> _delay ms(1l);
#include <stdio.h> result = ADC;
#include "lcd4.h" result = result*5000/1023;
v = result;
int main(void) { sprintf (msg, "val: %d.%03dv", v/1000, v%1000);
long result; writeString lcd4 (0, 1, msg);
int v; _delay ms(500);
char msg[20]; }
}
DDRB = OxFF; // LCD control
DDRF = 0x00; // ADC

init lcd4();
writeString lcd4 (0, 0, "Single Mode");

ADCSRA = (1<<ADEN) | (1<<ADPS2) | (1<<ADPS1) | (1<<ADPSO);

ADMUX = 0x04;
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253

= Freerunning Z2EO0AM QIHEHE E2f1
MRS MY =57

O| Al H}
L- 1 O

PDO/SCL/INTO
PD1/SDA/INT1
PD2/RXD1/INT2
PD3/TXD1/INT3
PD4/ICP1
PD5/XCK1
PD6/T1

PD7/T2

PEO/RXDO/PDI
PE1/TXD0/PDO
PE2/XCKO/AINO
PE3/OC3A/AIN1
PE4/OC3B/INT4
PES/OC3C/INTS
PEGB/T3/INT6
PE7/ICP3/INT7

PFO/ADCO
PF1/ADC1
PF2/ADC2
PF3/ADC3
PF4/ADC4/TCK
PF5/ADCS5/TMS
PF6/ADC6/TDO
PF7/ADC7/TDI

PGO/WR
PG1RD
PG2ALE
PG3/TOSC2
PG4/TOSCT

PEN

EH
H

o= X

1L

- (= b o) O Gy [Sa] (54 (541 [$a] [$] [=2] [=2] Ee] (== Bl [=2 [$3] B (3% | \N] [#5] [3¢] [¥%) (] [\§] [[§] [(§] (%)
(sl [ (] B (3 B [ [=2) B [55] [3s) (<] B L] B (=] (] (o= ] [=2] (34

A& cp A
LMO16L
U1
20| RESET
2| xrau1
2 {1
51
>5> XXxw oooooaoao TPA1/AD1
remm PA2/AD2
Fle <|w|o) r\mmlolvmmv 'FF’A?JAD:B
. 25— PA4/AD4
22— PasADS
22— PasiADS
24 | pA7iAD7
2 Peorss
—| PBi/sCK
412 _{ ppo/Mosi
T PBIMISO
2 1 pB4/0CO
— =—{ Pesiocia
e 2 PB6IOC1B
PB7/0C2/0C1C
22 pcons
22— PC1/A9
ga— PC2/A10
25 Pcaiat
33 Pcaat2
< Posiata
5 Pceiat4
22 1 pe7iats
82 { Arer
AVCC
ATMEGA128
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Al A
= =

n ANAFAE
#include <xc.h> while (1) {
#include <avr/io.h> ADCSRA |= (1<<ADIF);
#include <util/delay.h> while ((ADCSRA & (I<<ADIF))==0x00) {
#include <stdio.h> result = ADC;
#include "lcd4.h" result = result*5000/1023;
v = result;
int main(void) { sprintf (msg, "val: %d.%03dv", v/1000, v%1000);
long result; writeString lcd4 (0, 1, msg);
int v; _delay ms(500);
char msg[20]; }
}
DDRB = 0OxFEF; // LCD control }
DDRF = 0x00; // ADC input

init 1cd4();
writeString lcd4 (0, 0, "Free IntFlag Mode");

ADCSRA = (1<<ADEN) | (I1<<ADSC) | (1<<ADFR) | (1<<ADPS2) | (1<<ADPS1);

ADMUX = 0x07;
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e
= CIQI B3} DCO|M OIE|{HE MH|A ZEI AR HIHO Z x4 02 E
L = L1 _— — H— — T = O O -d— = = O
- —
OH 7|-I:|:| X—' oI-O| Ao X=X
C N o=l oy 5o
LMO16L
U1
20 RESET PDO/SCL/INTO %
24 PD1/SDAJINTA1 57
73] XTAL1 PD2/RXD1/INT2 55
—— XTAL2 PD3/TXD1/INT3 5o
51 PD4/ICP1 30
%85 0= o N LD~ TPAO/ADO PDS,XCK“T
35S rrw oboBocoa 5] PA1/AD1 PD6/T1 ===
I 5] PA2/AD2 PD7/T2 p——
|~ ml <|ofo] ~ °°|°°I“.*- N[ = o PA3/AD3 5
=l | PA4/AD4 PEO/RXDO/PDI [—5—
] PA5/ADS PE1/TXDO/PDO ]
rem PAG/AD6 PE2/XCKO/AINO -
= PA7/AD7 PE3/OC3A/AIN1 B
0 _ PE4/OC3B/INT4 —
7 PB0/SS PES/OC3C/INTS 5~
> PB1/SCK PEG/T3/INT6 H
=——t PB2/MOSI PE7/ICP3/INT7 e
43 pBamiso o1 [V
—1 PB4/0CO PFO/ADCO 50 2 1k
— =] PBS/OC1A PF1/ADCT |25 e
= 7 PB6/OC1B PF2/ADC2 5o
PB7/0C2/0C1C PF3/ADC3 57 .
35 PF4/ADC4/TCK 55
3] PCO/A8 PF5/ADCS5/TMS %5
7] PC1/A9 PF6/ADC6/TDO 57
361 PC2/A10 PF7/ADC7/TD| p——
55— PCaAtt . E= ~
0] PC4/A12 PGO/WR =
o PC5/A13 PG1/RD 5
v PC6/A14 PG2/ALE T
— PC7/A15 PG3/TOSC2 o )
62 PG4/TOSC1 e
54| ARER —1 1
AVCC PEN p— =
ATMEGA128 T
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#include <xc.h> int main(void) {
#include <avr/io.h> DDRB = 0OxFF; // LCD control
#include <avr/interrupt.h> DDRF = 0x00; // ADC input
#include <util/delay.h> init lcd4 ()
#include <stdio.h> writeString lcd4 (0, 0, "Interrupt Mode");
#include "lcd4.h" ADCSRA = (1<<ADEN) | (1<<ADIE) | (1<<ADPS2) | (1<<ADPS1);

ADMUX = 0x00;
long result; sei();
int v;
char msg[20]; while (1) {
ADCSRA |= (1<<ADSC) ;

ISR(ADC vect) { _delay ms(200);

result = ADC; r }

esult = result*5000/1023; }

v = result;

sprintf (msg, "val: %d.%03dv", v/1000, v%1000);
writeString lcd4 (0, 1, msg);
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#include <xc.h> int main(void) {
#include <avr/io.h> DDRB = 0Oxit; // LCD control
#include <avr/interrupt.h> DDRF = 0x00; // ADC input
#include <util/delay.h>
#include <stdio.h> init lcd4();
#include "lcd4.h" writeString lcd4 (0, O, "ADC 01001 Mode");
long result; ADCSRA = (1<<ADEN) | (I1<<ADIE) | (1<<ADPS2) | (1<<ADPS1);
int wv; ADMUX = 0x09;
char msg[20]; sei();
while (1) {
ADCSRA |= (1<<ADSC);

ISR(ADC vect) { _delay ms(300);

result = ADC; }

result = result*5000/1023; }

v = result;

sprintf (msg, "val: %d.%04dv", v/10000, v%10000);
writeString lcd4 (0, 1, msg);
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#include <xc.h> int main(void) {
#include <avr/io.h> DDRB = 0OxFF; // LCD control
#include <avr/interrupt.h> DDRF = 0x00; // ADC input
#include <util/delay.h>
#include <stdio.h> init lcd4();
#include "lcd4.h" writeString lcd4(0, O, "ADC 01011 (x200)");
long result; ADCSRA = (1<<ADEN) | (1<<ADIE) | (I1>>ADPS2) | (l<<ADPS1);
int wv; ADMUX = 0x0B;
char msg[20]; sei();
while (1) {
ADCSRA |= (1<<ADSC) ;

ISR(ADC vect) { _delay ms(300);

result = ADC; }

result = result*2500/1023; }

v = result;

sprintf (msg, "val: 0.%05dv", v%100000);
writeString lcd4 (0, 1, msg);
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