-

View metadata, citation and similar papers at core.ac.uk brought to you by .. CORE

provided by Lumbung Pustaka UNY (UNY Repository)

LAMPIRAN


https://core.ac.uk/display/11066714?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
�<�-���M����z_Q��o����

43

Lampiran 1. Rangkaian Tombol Kuis dengan Pengatur dan Penampil Nilai Berbasis Mikrokontroler ATmegal6
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Lampiran 7. Listing Program Pengatur Tombol Kuis berbasis Mikrokontroler Atmegal6

49

#include <megal6.h>
#include <delay.h>
void main(void)
{ int A,A1,A2,A3,B,B1,B2,B3,C,C1,C2,C3,P,P1,P2,P3,K;
DDRA=0OxFF;
DDRB=0b00001000;
DDRC=0xFF;
DDRD=0b11000000;
PORTA=0xFF;
PORTB=0xFF;
PORTC=0xFF;
PORTD=0xFF;
=A=B=C=0;
A1=A2=A3=0;
B1=B2=B3=0;
C1=C2=C3=0;
K=0;
ACSR=0x80;
SFI0R=0x00;
#asm ("'nop')
while (1)
{ if(K==0)
{ if(PINB.0==0){K=1;}
else if(PINB.1==0){K=2;}
else if(PINB.2==0){K=3;}}
else if(K==1)
{ PORTB=0b11110110;
delay_us(450);
PORTB=0xFF;
PORTC=0b11111011;
delay_us(550);}
else if(K==2)
{ PORTB=0b11110101;
delay_us(550);
PORTB=0xFF;
PORTC=0b11110111;
delay_us(450);}
else if(K==3)
{ PORTB=0b11110011;
delay_us(500);
PORTB=0xFF;
PORTC=0b01111111;
delay_us(500);}
if(PIND.1==0){P=1,P1=A1,P2=A2,P3=A3;}
if(PIND.0==0){P=2,P1=B1,P2=B2,P3=B3;}
if(PIND.2==0){P=3,P1=C1,P2=C2,P3=C3;}
if(PIND.4==0){P=P1=P2=P3=K=0;}
iF((PIND.1==0&&PIND.4==0) | | (PIND.0==08&&PIND.4==0) | | (PIND.2==08&&P IND.4==0)){A=B=C=0;}

if(P==1)
{ if(PIND.5==0)
{ A+=10;
P=0;
delay_us(1);}
if(PIND.3==0)
{ A-=5;
P=0;
delay_us(1);
if(A<0)
{ A=0;
delay_us(1);}}
A1=A%10;

A2=((A-A1)/10)%10;
A3=(A-10*A2-A1)/100;
delay_us(1);
P1=A1,P2=A2,P3=A3;}
if(P==2)
{ if(PIND.5==0)
{ B+=10;
P=0;
delay_us(1);}
if(PIND.3==0)
{ B-=5;
P=0;
delay_us(1);
if(B<0)
{ B=0;
delay_us(1);}}
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B1=B%10;
B2=((B-B1)/10)%10;
B3=(B-10*B2-B1)/100;
delay_us(1);
P1=B1,P2=B2,P3=B3;}

if(P==3)
{ if(PIND.5==0)
{ C+=10;
P=0;
delay_us(1);}
if(PIND.3==0)
{ C-=5;
P=0;
delay_us(1);
if(C<0)
{ c¢=0;
delay_us(1);}}
C1=C%10;

C2=((C-C1)/10)%10;
C3=(C-10*C2-C1)/100;
delay_us(1);
P1=C1,P2=C2,P3=C3;}
PORTC=0b11101011;
delay_us(1);
PORTA=A3;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b10111011;
delay_us(1);
PORTA=A2;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b10101011;
delay_us(1);
PORTA=AL1;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b11100111;
delay_us(1);
PORTA=B3;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b10110111;
delay_us(1);
PORTA=B2;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b10100111;
delay_us(1);
PORTA=B1;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b01101111;
delay_us(1);
PORTA=C3;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b00111111;
delay_us(1);
PORTA=C2;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b00101111;
delay_us(1);
PORTA=C1;
delay_us(50);
PORTC=0xFF;
delay_us(1);
PORTC=0b11111101;
delay_us(1);
PORTA=P3;
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delay_us(50);
PORTC=0xFF;
delay_us(1);

PORTC=0b11111110;

delay_us(1);
PORTA=P2;
delay_us(50);
PORTC=0xFF;
delay_us(1);

PORTC=0b11111100;

delay_us(1);
PORTA=P1;
delay_us(50);
PORTC=0xFF;
delay_us(1);}}
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Lampiran 8. Hasil Pengujian Tombol Kuis Berbasis Mikrokontroler ATmegal6
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No Kriteria Pengujian Hasil Pengamatan
1 | Sistem minimum diberi tegangan 12 volt | LED menyala
DC
Operator dihubungkan Seven segment Operator menyala “000”
Penampil dihubungkan Seven segment Penampil menyala “000”
4 | a | Tombol Grup A ditekan Seven segment Grup A menyala
Buzzer hidup
b | Tombol OP “R” ditekan Seven segment Grup A mati
Buzzer mati
5 | a | Tombol Grup B ditekan Seven segment Grup B menyala
Buzzer hidup
b | Tombol OP “R” ditekan Seven segment Grup B mati
Buzzer mati
6 | a | Tombol Grup C ditekan Seven segment Grup C menyala
Buzzer hidup
b | Tombol OP “R” ditekan Seven segment Grup C mati
Buzzer mati
7 | Tombol OP “A” ditekan Seven segment Operator menampilkan nilai Grup
A
Tombol OP “+” ditekan Nilai A bertambah 10 (sepuluh)
Tombol OP “-* ditekan Nilai A berkurang 5 (lima)
¢ | Tombol OP “R” ditekan Seven segment Operator menyala “000”, seven
segment A tetap
8 | Tombol OP “B” ditekan Seven segment Operator menampilkan nilai Grup
B
Tombol OP “+” ditekan Nilai B bertambah 10 (sepuluh)
Tombol OP “-“ ditekan Nilai B berkurang 5 (lima)
¢ | Tombol OP “R” ditekan Seven segment Operator menyala “000”, seven
segment B tetap
9 | Tombol OP “C” ditekan Seven segment Operator menampilkan nilai Grup
C
Tombol OP “+” ditekan Nilai C bertambah 10 (sepuluh)
Tombol OP “-* ditekan Nilai C berkurang 5 (lima)
¢ | Tombol OP “R” ditekan Seven segment Operator menyala “000”, seven
segment C tetap
10 | Tombol Operator “A” dan “R” ditekan Nilai semua grup di-reset kembali menjadi nol
bersamaan Seven segment Penampil menyala “000”
11 | Tombol Operator “B” dan “R” ditekan | geven segment Operator menyala “000”
bersamaan
12 | Tombol Operator “C” dan “R” ditekan

bersamaan
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Lampiran 9. Datasheet Mikrokontroler ATmegal6
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- Upto 16 MPS Thmughput 51 56 Mz
= Cmvghip T5yche Multhplier
* Wonvolstile Frogram and Dwis Memorss
= 16K Byl of In-Sy sem Se-Programemsbis Flash
Endusncs; 10,000 Weatel mas Cyclos
= Optional Bocd Code Seclion with ndepardent Lock BEs
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= 512 Bytex EEPWOM
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= 1K Byt Imte-mal BRAK
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= Pragramming of Flash, EEPROM, Fused, and Lok Bits Bhroughthe ST inled sce
* Periphenl Fratures
= Teen B-Hi Tima#Counbers with 5 parsie Preac slem and © ompare Bodes
= Dwpp Td-hin Timeri Coumier wih Separsie Prescaler, Comparm Mods, snd Caphire
i
= Rl Time: oo with Separahe Onollislos
= [Four P T
= B hunnl, 10-88 ADC
B Sinvgle-ended Channels
T D ereniial Channsls in TOFP Packa ge Only
I Differeniial Channals wish Programmabile Qalm i 1x, 109, or 20s
- Byl -crimrded T wise Saral bjerlace
= Progrmammable Sedal USART
= [l e Seee 5P Sorial nbedace
= Progmmmable Waichdog Timer with Sepasube On-chig O ocillla o
= O£ hip Anaksg Comparator
* Speca | Microooedroller Festures
= Poweron Rl anid Prgrammabe B mwn-oul Dl et o
= intprasl Calbeaged BT Cacillator
= Extrmal and brtemeal Ingermpt Soumes
= Six Sleop Mades: idke, ADC Molss Feduction, Power save, Poserdosn, Sindby
BN Ext s isd Sim by
& U0 and Packages
= 12 Prograsmalbie 'O Lines
= 40gin PP, & mad TOFF, and 44-pad MLF
* Dpsrat ey VsHagEs
= LT - B8V for ATmagatbl
= i« S or ATme-gatl
= Bppad Gredis
= i@ - & MHr for ATmegalil
= @ - 96 Mky dor ATenogad
* Posver Comsumption @ 1 MHz, 3V, snd 28 © for ATmegai sl
= Moiive; 1.1 mll
~ iidle Mode: 538 mA
= Powerdovn Mode: © 14

AIMEL

8-bit AVR"
Microcontroller
with 16K Bytes
In-System
Programmable
Flash

ATmegalé
ATmegai16L

Summary

Cooiiad Bl PR 1100

e ——— e YW i & wy ey QURCWL A COmERE e

A S ARG O QUT YSD 158 & WWW BTTE L Som


�g�F`���~B���}h�#��5]7

Fin Configurations

54

Figurs 1, Pincuts ATmegats
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ATmega16(L)
Dverview The ATenegals is i kre-pirees CHMDS 8-b micocont iolar based on the AVR enhanoed
RISC prchibechee. By axecuting powerful inalrcsions in & single clock cyde, ine
ATmega 18 achitvas Irougheuts appresching 1 MIPS per MHE il owitg B sysiam
desigrid 1o oplimies power CONAUMEEDN Wirtul prooissng apoed
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The AVR cofe combings & Aok inslrchon selwith 32 geneml purposs wirking regslens
All the 32 regislers me drecty connedled 1o Bhe Arthmetic Legic Unit (ALL), alkowing
T irachbgeenidbidrl Mg il Er & B0 Dby iRt i) Ol Mg VR LTI e % el e,
eycie, Thi feudling archileckes s mone code afficend whils achieving Iroughpull up 1o
Iia Nirveees. Bas i [l v enlionad CISC mcrosoniolins.

Thes ATenngals provides the Diowng lealumes TEE Bylas of In-Syslem Frogrammadis
Flash Program memony with Fiend-While-Write copabeibes, 512 bytes EEFROM, 1K
ryie SRAM, 32 generad purpose 1O lings. 32 general purpose wosking regislers, a
JTHG Inkerince Tor B oursdan-scon, Dnchip Debagpng sapped and programimang, Fwma
Mexia Timen'Cosmiers wilh compane modes, Inbemal and Exlemal Imemugts. o ssnal
pregiammadds LSART, 8 Byie orenied Two-wra Sariad inberfac, an 8-channal, 190-5
ALRC with ppbonal i Messniial irgid S1ags Wil progeammadis gan (TOF P package only),
A prEgeEmmabls Walchdeg Timar willh Inksmsl Cacilsior, an 5P senal pon, and six
poltwane padectatln power aSving medes, The lde mods slops the CPU whils plkreing
It LISART, Two-wine mmleriacs, AT Coreefer, SRAM, TimenCourden, SP pot and
Fdprruph Bystem o comdinue Bnctoning, Thae Pooes-Soam mods sas B mgeilsr con-
lEedE Bul Eparad the Do clinlor, iasbing o oifse chip funceBong. uill Thi fio] Exiedrnl
inbesupl of Hordwamn Roesel. in Powes-sive mode., e Asmchonous Timaes conlinuses
I Pun, Bllort g 10 Lia1 1o MBaFdan 8 limer bose whis the resl of the devios B sBeping.
Thes ADC Home Raduclion mods slops (ha CPU and pl 110 modules excegpl Asyrohro-
nout Timer and ADC, 1o manimies swil ching noiss during ADC conveniions. In Standiy
i, ihe eryElalieionel o’ Chalasar B fnning wids B red ol ifs divice 8 dbapng.
This alliws very sl slari-up comisned with kwpower corsumplion. in Extended
Siandtry made, Both e man Osclabor and e Agymchmonous. Tims conlsnue o mm

Thae dovice B marulnctund using Almals high densly nonwlalis mamony e Rnokogy
Tha Cnchip ISP Flash alows (e progeam memcny (o De repogrammed in-gysiem
thrcuagh an SF1 sesal iMoo, by & Sormenlio nal mon volal e memony programeneD, o
by an On-chip Bool prograen runmng on e AV cose, The Boo| progiam can use &y
Pl o dmvedond I ppphonbon pogeaen 0 the Applcatan Flah meen oy, Sofl-
wam |/ iha Bocd Fash sschon vl conlinug o fun wihls ha Applcsion Fiash sachion &
updnied. piovding inse Read-vWhile-WWle operation. By ombineg an B-64 RISC CPY
wlh n-Syslam Sall-Progrommacds Flaah on e monsiids chip, P Abmal ATmsgale s
B pe el il cnooed mdiae e provides i Feghly-fexible and ooai-affectve sollion o
ey emibaddad canirol AppELIBOna

The ATmegaid AVA & sopporied with o full suite of progmm and sysiem deveiopment
foois Enoluding: C comgpilsns, msoo assemblens, progrsm debuggerisimulolors, in-oiroult
omulabon, ard gvaliabon kis

Pin Descriptions

WioC Crigal supply vollnges.

GHD Ganoumd

Pom A (PAT..PAD) Po & serves as B analog nputs bo Bhe AT Convwede,
Port A alss serves od an §-bil bedireciona D pod, I the AT Cornvartar 14 nol used
Porl pins can peorvide intemal pull-up mesislors (seleded for each bif). The Pod A cuput
bisflers have symmeinical dive charclonstics wilh Both high sink and scuce capaliity.
Wehen pirs FAD 1o PAT are vsod as inpuls and aee axlemaly pulled low, Py Wil sounon
cuirsit | heé mermal pull-op eskbces are adveled. Tha Porl A ping are 4 (abed whin
o negal condilion Gecomes adive, sven M the diock i nol rinning.

4 ATmegal6(L) m———
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A T egal6(l)

Pon B (PBT..PES)

Pon G (PCT..PCE)

Port O (POT..PD)

NTALZ
GG

AREF

ol -

Porl B & &n 8-50 bi-deechonal 17D porl with mbesmal puli-up resslon (eeched lor sach
bp. The: Port B oulpul bullers haree Symimetical dive characieialio with bofh high sink
arsd 0wt Capah iRy, Al inguls. Pori B pird thal oo i mihy gulbs e willl § o
curmphl # B pull-up resiion o advried. The Porl B pirs aee d-siabed wian o resal
condilon Esoomas atiha, dwen § the dodk is nol Asmning.

Forl B plsn serars e lunctions of vanous specal Bealures of the ATmege 16 as isled
on page 55,

Porl & an B-ba -drecionpl KO po wiih nler ol pul-up ressions [Reeced for sesh
by, The Foet G owipul Bulfers hove symmidrical drive characiers 43 wii boin high sink
and source capabiity. Al ingiis. Pori C ping thal are exiernaly puled b will oo
canpenl i ihe pullup reLRENS 8 BCinDled. The Pod © pird e F-Sinbed when o ressl
candilicn bacomas aciive, evan il e clock & nol running. B Me JTAG inlerface i
anadied, e pulup mlslons on ping PCE(TD, PCHTMS) and P LT TOK ) wil Do gdli-
wirled #vn i1 A e Sors.

Porl C alsp strves fthe furctions of the JTAG inberace and cier special feadunes of the
ATmegell as Esled on page 59

Fort D s an B-bdl tdirsctional A0 pord wilh inbesral pull-up resisions (sdecked for smch
b} The Peet D cutpull buffers have symmetrical drive charackens o wilh bofh high sink

ard sourco capabilly, As inguls, Port O pins thal are exiernaly pulied low witl soung
ourepnl i o pui-up R EEDCS om acinaled, The Fort D pird are -slabed wihon & fesal
condifon tescomes actiee, swen § the dod is not running

Porl O also sacoes (e funckions of vadous special lestures of ihe ATmegais &s isied
o page &1,

Fresed Inpul. A low kewel on this pin lof iorger than The minimum pulse iength wel gener.
abe @ resed, even |f e dock is nol running. The minimum pulse englh is given in Tabbke:
1% on page 3. Shoder pulses ane nol guaranieed 10 penerale a resed.

Inpad 1o B inwerling Osolabor amplfler and inpul 16 The inlemal clock openading orosl.
Clurtput frcem Ehes inventing Caciialor asnplifier.

ANVCE i the supply wolage pin for Pord A and ife AT Corerter. i should te salemally
conneded 1o V.-, even f e ADC & nod csed. If the ADC & ussd, it should ba Con-
necied 10 W, ough o love pass B,

AREF is B anaiog redemnce pin for tha AT Commrer
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ﬂfdﬂflﬂﬂ Information
Spred MHz] Power Sumply Ordering Code Pack mpe O parat ion Range
2T -85 AT el g BL- BAC 445 Gl N
Ay 8L BPC 40P ™G B TG
Al | AL G Err R
A g 6L B4 A hduatal
AN 1L -8R 40 P4 {-40°C 13 BEC)
AT gl 1 B, S EEL
il % = 0 S 0 BAL 445 Commeroa
Al rragal a1 BP0 40P IE o TG
AT i 1 -1 ST 44 it
AT o 1 1 B Frry nfat-al
Al -1 B 40P {0 B BERE)
AT 181 FrTH
Package Typs
A &b TR 80 S Puese Gl Wing Duaed it Pacage [TOFP
40 a0ty O B0 Wikde, Pt Dol B Pachsga (0S|
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Errata Thee revibion ketter in this sechon relens o the revison of the ATmaega 14 devios
ATmegals(L) Rev. | * DCODE masks dats frem TOH inpet
1. IDCODE masks dats from T input

Thee JT AL Enslrog en IDCO0E B8 mod wosing corectly. Dal 10 succeading dewioks

e mpplacod by 8 -crey duning Update-OR,

Prablom Fix | Werkasound

= W AT megail is B only devics in the scan chain, the problem i not visibie

= Seled the Deviee ID Regaber of e ATmegail by lssuing Bhe DCODE
instrudlion o by enlering the Tesi-LogicResel stale of e TAP contmoller fo
mad ool rey comients of is Devicn D Regisler and possibly dada from
sufcpning dervices of B soan chasn. l3sue the BY FASS inslruciion o B
AT e 140 vl mading the Dusdcn 1 Rogsiers of prsosding davors of s
EuARry RCAR ChAR

- Wi Devics 108 of &8 devices in ihe boursdary Scan chain mus be capbuted
simwill anmously, the ATenegnif masi be he sl devics in he ahain

ATmagalbL) Rev. H = DCODE masks data froem TOH inpst

1. IDCODE mmis data fram T knput

Thee JTAL inadnuclisn ID0ODE kb fol wodking coredly. Dals 1o sucteeding devites

e eeplaced by all-ones during Uipdats- D

Probilem Fix | Workanound

=  WATmagall s P only devcs n Bha scan cham, he probiem @ nol visdie

- Sewd (he Devica D Regabel of e ATmegail by (sssng fa DOODE
nalrudion or by enlerieg the Tesi-LogicFedsl sixle of e TAF confelied i
end ool ihe conlenis of s Devioee 1D Fegisler and possitly dsin kom
BCopadng deions of [P SCan chaen. lsue he BY PSS inslruction b e
Almega 18 whie readng the Device 1D Regabers of praceding devioes of e
Baurdnry scan chan

= Wihe Divice iIDs of ol dewicas n ha bourdary scan chin mus! ba caploned
sl nmeously, the ATmega s mus) be he Esi device in the chain

ATmagaiGiL) Rav. G = DCODE masks data from TO4 nped

1. IDCODE masks dats lrom TN gt

Trss JTAG instice s IDCODE B sl wolong cofrecty. Dali 10 suteeading deviaed

e meplaced by all-ones dusing LUipdass- DR

Probilom Fix | Workanou nd

= WA magail B Fa only dewcs n o scan chain, the probleen B nol vissis,

=  Gand The Deviced ID Regater of e ATmegalt by ssEng e IDODODE
nakusion of by enlering the Tedl-LagicFadal stale of P TAP conlelled 10
mead oul ire comienis of @ Device 1D Fegisler and possibhy dain bom

dhevicns of i scan chaen. lssue the BYPASS elruchon by e

AT a8 while neading the Device ID Regislers of prepeding denioss of M
Boursdany &EAN chan
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Datashect Chango
Log for ATmegalt

Changes from Rev,
2456G-10/03 Lo Rav.
2466H-12/03

Changos from Rov.
24G6EF 0213 to Rav.
2466G-10/03

Changes from Rov,
2466E-10/02 1o Rew.

This seclon comlmira & kog on the changes made i the dlmbsel b ATmega 18

Al pags numoss relsr 1o tha docurmsnl

1. Updated “Calibrated imemal RC Osclistor® on page I7.

Al page numDets relsr 10 the Soourrmsnl

1. Romoved “Praliminary™ from tho datashoet,

2. Changed ICP w0 ICP1 in the datasheet

1. Updated “JTAG Interface and On-chip Debug Systom® on page 34.

4. Updated assombly and C code oxamples in “Watchdog Temar Control Rogls-
fov = WOTCR™ on page 41,

5. Updatod Figure 48 on page 101.

6. Updaied Takde 15 on page 38, Tablke 53 on page 215 and Tabde 115 on page
T4,

T, Updaisd "Tost Access Por = TAF on page 220 regarding JTAGEMN.
8. Updated description for the JTD B3 on page 38

i Added rote I to Figur 136 on pege 251,

10 Added & ot rogarding JTAGEN fuse 1o Table 105 on pape 258

1. Updated Absolwio Maximum Katings® and DC Characterisiics in “Elscirica
Charmcierilica” on page TED.

1L Updatod “ATmogals Typlcal Charscterdstica® on page 87
13 Fized typo for 18 MHz MLF package in “Orderng information™ on page 11.

1. fddod @ proposal Tor solving problors eganding the JTAG instruction
PDCODE in " Errata™ on pags 16,

AN PRQD FUEERTE Falir 10 [T docurrgnl

1. Added mofe sbodd masking o0l unused bis whoen rosding (he Program
RN Colmiar n “Sisck Poltar” on page 10,
. Added Chip Ersas as a firsd atep in " Programming the Flash™ oh page 286 and
"Pregramming the EEPROM" an page 18T,
1. Added B becthon " Unconnectisd pins™ on pagn 53
| 17

3t Bk | RS


j��uu1��Თ��x|���l>?-

Chanpges from Rev,
24660-08/02 1o Rev,
J46EE-10002

Changes from Rov.
2488C-03/02 to Rav.
24660-08/02

Changes from Row.
24558-09/01 1o Rov.
2456C-03/02
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AlIE], =——
4, Added Bps on how (o disable the DCD sysbem in “0Dn-chip Dobug Sysem™ on

page 4.

f. Romowed roforoncs i Ihe ~“Mull-pumose Oscllmor application note and
"X Mz Crysial Oscillator™ applicaion note, which do not axist

6. Added nformation about FWM symmatry for Timesd and Tinsed.

T. ddded node in “FEing Se Temporary Buffer (Page Loading)® on page 263
shoud writing o e EEPRDM during an SPM Page Load.

Romoved ADHEM complotoly.

8. Addod Table 73, “Twl Bit Rade Prescalos,” on page 180 o doscribe the TWFS
bifs in the “TWA S1atus Rogisier = TWER" on page 178,

10 Addod section “Default Clock Sowrce™ on page 23,

1. Addod noio about froquoncy variation when using an oxtemal chook, Moy
addaed In “Extemal Clock™ on pags 29, An axira row and a nofe addod in Table
118 on pags 291.

11 Varous mingr T cormectiom.

13 Added “Power Consumpian data i “ Foaluea™ on pade 1,

4. Addod saction “EEPROM Write During Powor-down Skeap Mode™ on page 20,

15 Added rale abcail DiMerential Made with Aula Triggedng in “Prescaling and
Commarmion Timing” on pago 205,

14 Adided upaaied ~Packaging informasion” on page 13,

AR page numbsis roler 0 this documssn

1. Updated “DC Chamcierisics™ on pago 258,

Al page numisrs raler 1o this doourms

1. Changod all Fiesh wrinderass cycles from 1,000 1o 10,004,

L Updated the following fables: Tabie 4 on pago 24, Table 15 on pago 35, Tabie
42 on page 53, Table 45 on page 110, Table 46 on pago 110, Tablo 55 on pago
141, Tabdo 67 on page 1685, Tablo 50 on pago 233, Tabie 102 on page 257, “*0DC
Charmcisistics™ on pago 2859, Tablo 119 on page 29, Table 121 om page 203,
and Table 122 an page 205

1. Updaied “Ermaia” on page 15,

Al page rumbets reler 10 this docurrenl

1. Updated typical EEFROM programming time, Tabie 1 on pago 18

1" ATmega16(L) m—————

S bR - L


��c
K �07�O�]�6�o��6i

71

I A T egal6(l)

L Updaied typlcal siam-up tme nihe koBowing abies:

Tabie 3 on page 23, Toble & on page 28, Table & on page 26, Table B on page 27,
Tadis @ on page 27, and Table 10 on page 28,

1. Updated Tablo 17 on page 41 with typical ' WOT Time-out

4. Added Some Prediminary TestLimits and Charactonization Data
Romowad some of M TED'S n the follcwing Inbess and pages

Tatis 15 on page 35, Table 18 o poge £0, Tabie 118 on page 272 Aable smmewd
I\ gacumen] sy B0}, Elecncsl Cheaciarisoa” on page 200, Takie 110 an
page 291, Table 121 on page 253, ord Table 122 on page 265

8. Updatad TW Chaplir.
Added it nobe ol the &nd of the "Bil Rals Gansmior Unil" on page 17,

6. Cormeciod description of ADSC bt n “ADC Controd and Status Regisior 4 =
AOCSRA” on page 217,

T, improved descripBon on how o do & polarity check of the ADC dolf results in
“ADC Convorsion Fosull™ on page 214,

8. Added JTAG verskan numib=er for rew, H in Table BT on page 237,

8. Added nof reganding COEM Fuse bolow Table 105 on page 259.

1. Updatad Frogramming Figures:
Figure 12T on page 201 and Figui 138 onpags 272 aré updsad 1o slo refecithal
AVCE musl ba connecisd durng Pogrammng mads. Figure 131 on page 288
sded ko dksirele how o prognm the kit

11. Addod 8 note regarding usage of the “PROG_PAGELOAD [$8)° on page 278
and “PROG_PAGEREAD ($7)" on page I8,

11 Removed allemation algortibm bar leaving JTAG Programming moda,
See “Leaving Progeamming Mode® on page 280,

11 Addod Calibrated RC Oscillator characiesization curves in soection “ATmaegais
Typcal Characieristios™ on paga 97,

14. Cormecind ardering code for MLF packags (18MHZ) in “Ordering information”
on page 11.

15 Coreciod Table 90, “Scan Sigrats for the Oscillabors™E 59 on pago 233
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