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F"{ures nce, Low-power Atmel® AVR® 8-bit m

ic
‘p"’""‘;c Architecture focontroller
’ud = | Instructions — Most Single-clock

d C
Kt ”G':d;m purpose Working Registers . © Lxecution
,ux s Operation
ol 2 mipS Throughput at 16 MHz
to Multiplier
- ip 2-cycle
 onch rance Non-volatile Memory segments
17, hapen ol In-Syster Sell-rogrammabie Flash program mermory
e EEP
3 51:;L'1'mmal SRAM
- Cycles: 10,000 Flash/100,000 EEPROM
% 20 years at 85°C/100 years at 25°C
- pata | Boot Code Sectlon with Independent Lock Bitg
- tem Programming by On-chip Boot Program
Read-While-Write Operation
Ing Lock for Software Security
(EEE std. 1149.1 Compliant) interface
. goundary-scan Capabllities According to the JTAG Standard
: Extensive On-chip Debug Support
- programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
| Features
" Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Oscillator
- Four PWM Channels
- 8channel, 10-bit ADC
8 Single-ended Channels
1Differential Channels in TQFP Package Only
2Differential Channels with Programmable Gain at 1x, 10x, or 200x
- Byte-orlented Two-wire Serial Interface
- Programmable Serial USART
- Master/Slave SPI Serial Interface
- Programmable Watchdog Timer with Separate On-chip Oscillator
= Onchip Analog Comparator
* $peclal Microcontroller Features
- Power-on Reset and Programmable Brown-out Detection
- Internal Callbrated RC Oscillator
N land Internal Interrupt Sources
= Six Sleep Modes: Idle, ADC Nolse Reduction, Power-save, Power-down, Standby

-

ind Extended S
‘W ang - tandby
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- gy ble VO Lines
: N PDIP, 44-lead TQFP, and 44-pad QFN/MLF
M‘U Voltages
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M ATmega16(L)

The ATmega16 is g |
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architecture. By executnt e CMOS 8-

bit microconty
throughputs approachingg1p&n':s'fm instructions in 4 sino',':’ Ibased on the AVR enhanced RISC
sumption versus procesg; Per MHz allowing th gle clock cycle, the ATmega16 achieves
NG speed. 9 the system designer to optimize power con-
pla gram Figure 2. Block Diagram
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ATmega16(L)
The AVR core combines g rich instn,

32 registers are direct}

S s 1o by earaclly Connected 1 the Ay th 32 general purpose working registers. All the

architecture is more OOZ: iﬂﬂ.or"a Sin gﬁ,’:f Logic Unit (ALU), allowing two independent

ventional CISC microgomue, oent while achieving ;:‘:::r‘\:d i one clock cycle The resulting
0eo - uts up to ten times faster than con-

The ATmega16 provides the

followi

Program ; ing fe ;

"‘;g | memoany W“_h Read-While-W?-ite alures,. 16 Kbytes of In-System Programmable Flash
general purpose /O Ilnes' 32 general DU Capablhhfas, 512 bytes EEPROM, 1 Kbyte SRAM, 32

Ction set wj

SPI port, and interrupt system to cor t.wo'w""’ interface, A/D Converter, SRAM, Timer/Counters,
contents but freezes the Oscillat n.|nue_funct|oning. The Power-down mode saves the register
rupt or Hardware Reset. In Poor' disabling all other chip functions until the next Extenal Inter-
allowing the user to maintain V;er-sa\,e mode, the Asynchronous Timer continues to run,
Nbise Rediction mods stons ?h Imer base while the rest of the device is sleeping. The ADC
ADC. to minimize Switchin Ps the CPU and all /0 modules except Asynchronous Timer and
nstorOstilater & ttnnd g noise during ADC conversions. In Standby mode, the crystal/reso-

running while the rest of the device is sleeping. This allows very fast start-up

combined with low-power consumpti i
ption. In Extend i
and the Asynchronous Timer continue to run. SigAyiods, SO IASS L

Ihhie clise;ic::el lshmsln'nufactured using Atmel's high density nonvolatile memory technology. The On-
chip ash allows '-h'B program memory to be reprogrammed in-system through an SPI serial
mter!ace, by a conventional nonvolatile memory programmer, or by an On-chip Boot program
running on the AVR core. The boot program can use any interface to download the application
program in the Application Flash memory. Software in the Boot Flash section will continue to run
while the Application Flash section is updated, providing true Read-While-Write operation. By
combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip.
the Atmel ATmega16 is a powerful microcontroller that provides a highly-flexible and cost-effec-
tive solution to many embedded control applications.

The ATmega16 AVR is supported with a full suite of program and system development tools
including: C compilers, macro assemblers, program debugger/simulators, in-circuit emulators,

and evaluation kits.

Digital supply voltage.
Ground.

Port A serves as the analog inputs to the AD Converter. | |
_directional /0 port, if the A/D Converter is not used. Port pins

Port A also serves as an 8-bit bi it). The Port A output buffers have sym-

so v |ected for each bit). The Fo tput buf ym
can provide intemal pul- i,i;smmoﬁeh?gn Sink and source capability. When pins PAO to PA7
metrical dnvg ey d are externally pulled low, they will source current |.f the internal pul!—up
are used as mrétt{:’sag:j The Port A pins are ri-stated when a reset condition becomes active,
resistors are acll .

even if the clock is not running.
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vt B aled serves furctions
a8 " “mmmanarmm-mdmc--;r

MC.mwmmmmM-g"o,‘“m salected for each bit). The
Port C output buflers have symmatrical ¢ for :

drive characteristics with both high sink and source
capatdty A;mm.PmCmmummMmhdb-mlmwlm‘p“w
ross3iors a’e aclvaled TN%CMWMQMMMQNme"'.‘”'.'

even il the COCK 18 NOt running If the JTAG interface is enabled, the pull-up resistors on pins
PCHTOH). PCUTMS) and PC2(TCK) will be activated even i o reset occurs

Port C also serves the functions of the JTAG interface and other special features of the
ATmegall as kxted on page 01,

Port D is an B-bit bi-directional VO port with internal pul-up resistors (selected for each bit). The
Port D output buflers have symmetrical drive characteristics with both high sink and source
capabity. As inputs, Port D pins that are externally pulied low will source current if the pull-up
resistors are activated The Port D pins are tri-stated when a reset condition becomes active.
even i the ciock s Not running.

Port D also serves the functions of varous special leatures of the ATmega 16 as listed on poge
63

Reset Input Amhﬁmmmmwmmﬂmmmwmo
nﬂ.mlhdodhmm.mmmm-wnmtm 15 on page
14, Shorter pulses are not guaranteed 10 generate a reset.

mgummmmmmnmmmmm

Output from the inverting Oscilator amplifier.

AVCCb“WyMpiﬂhPoﬂAmthDConW.nmuommmm

nected to Vec -muthoADCisnotuud.lfmoADCbuud.ltshaddbocorm.dwvcc

through o low-pass filter.
AREF is the analog reference pin for the A/D Converter.
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~ ATmega16(L)

S A comprehensive set of ¢
urcé download : evelopment .
50 on htth/M.mmelmM‘.Wt. application notes and datashests are available for

Re

1a Retention  Reliability Qualification

than 1 PPM over 20 years o esro™ tat the

ars a1 B5°C or 100 year TC 2] data retention fadure rate is much lees

years at 25°C

*orng
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amplag
and e perh uwnlha!hu;aunm::mhwtomvmamof
tation for morg I3 Compy vendory | header file is included before

e § "Nclude bt defintions in the header files

With the C Compiler documen-

“@
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CPU core
o* This section d
BLUSLOS the A
n VR :

fd"d‘o is 10 ensure comect program "corl 2 8rchitecture in general The main function of the CPU core

perform calcutations, contro) The CPU must therefore be able 1o access memories
. - and handie interrupts.
Ml G Diagram of the AVR MCU Architecture
ww (‘ Dista P 8.0

i

et G
e+
l__-'_—*—"_ "] Regwe e bl
Unat
Lt L)
Do ovtew Wt hedony

gﬁ_
i

Deza
SRAM VO Module 2
VO Mot n

(IPROM

=1

In order to maximize performance and parallelism, the AVR uses a Harvard architecture — with
separate memories and buses for program and data. InstmctionAs in the program memory are
executed with a single level pipelining. While one instruction is bemg'executgd. the next instruc-
tion is pre-fetched from the program memory. This concept enables instructions to be executed
in every clock cycle. The program memory is In-System Reprogrammable Flash memory.

cess ister File contains 32 x 8-bit general purpose Ming registers yw‘th a single
Th"cloci:ax:yc.kasl aoces:&'ne This aliows single-cycle Arithmetic Logic Unit (ALU) operation. in a typ-
ical ALU operation, two operands are output from the Register File, the operation is executed,
and the result is stored back in the Register File —in one clock cycle.

: : as three 16-bit indirect address register pointers for Data
Six of the 32 re‘g;sxers c:rr: beel:ﬁs;gm address calculations. One of the these address pointers
Space addressing — ena dzgress pointer for look up tables in Flash Program memory. These
can also be used as t:r: :ra the 16-bit X-register, Y-register, and Z-register, described later in
added function regis

this section. ‘ ic and logic operations between registers or between a constant and
The ALU supports mmabc - s can also be executed in the ALU. After an ariihmqtic opera-
a rvgnstors sumugl; x: :P”"Wwd's‘o reflect information about the result of the operation.

tion, the Sta upda

~ =
~ ATEL

Dipindai dengan CamScanner



ALU - Arithmetic
Logic Unit

Status Register

ATmega16(L)

Program flow is provided
; by condi
directly address the whole ditional and unconditional jump and call instructions, able t0

address g
mat. Every program memory a ddresspf::{ams; 11\;/.[: instructions have a single 16-bit word for-
it or 32-bit instruction.

Program Flash memo

. Y space is divided ;

APP"C?“OH Program sectign. B;:hd;v'd?d in two sections, the Boot program section and the
pm.tecglon. The SPM instruction 'hatechgns have dedicated Lock bits for write and read/write
reside in the Boot Program section, writes into the Application Flash memory section must

During interrupts and subroutj

Stack. The Stack is eﬂectivell)?:llca"
size is only limited by the total §
initialize the SP in the re:
Pointer SP is read/writ
through the five differe

oc;;‘:?nremtum address Program Counter (PC) is stored on the

RAM size e general data SRAM, and consequently the Stack

set routine (befo e usage of the SRAM. All user programs must

e accessible in th re subroutines or interrupts are executed). The Stack

nt addressi @ /O space. The data SRAM can easily be accessed
ng modes supported in the AVR architecture.

The memory space .
ry spaces in the AVR architecture are all linear and regular memory maps.

A flexible interru :

interrupt enable S,lt mot:gles:‘ i °9n'r ol registers in the I/O space with an additional global

interrupt vector table. The i alus Register. All interrupts have a separate interrupt vector in the

tion. The | 'e. The interrupts have priority in accordance with their interrupt vector posi-
on. The lower the interrupt vector address, the higher the priority.

The I/O memory space contains 64 address i |

. es for CPU peripheral functions as Control Regis-
ters, SPI, and other I/O functions. The /O Memory can be accessed directly, or as the Data
Space locations following those of the Register File, $20 - $5F.

The high-performance AVR ALU operates in direct connection with all the 32 general purpose
working registers. Within a single clock cycle, arithmetic operations between general purpose
registers or between a register and an immediate are executed. The ALU operations are divided
into three main categories — arithmetic, logical, and bit-functions. Some implementations of the
architecture also provide a powerful multiplier supporting both signed/unsigned multiplication
and fractional format. See the “Instruction Set” section for a detailed description.

The Status Register contains information about the result of the most recently executed arithme-
tic instruction. This information can be used for altering program flow in order to perform
conditional operations. Note that the Status Register is updated after all ALU operations, as
specified in the Instruction Set Reference. This will in many cases remove the need for using the

dedicated compare instructions, resulting in faster and more compact code.
The Status Register is not automatically stored when entering an interrupt routine and restored
when returning from an interrupt. This must be handled by software.

The AVR Status Register — SREG - is defined as:

Ba 7 (] 5 4 3 2 1 0
l_'ITIHISIVI"IZICJsasa

Read/Write RW RW RW RW RW RW RW n.;w

Initial Value () 0 0 0 0 0 0

« Bit7 - I: Global Interrupt Enable |
le bit must be set for the interrupts to be enabled. The individual inter-

The Global Interrupt Enab " | registers. If the Global Interrupt E

X n separate control regis ers. obal Interrup nable
rupt enab.le control is then o m’e"::‘etgr:.uptsp:re enabled independent of the individual interrupt
Ragiswor .s_cleared. nc.)bn"tai cleared by hardware after an interrupt has occurred, and is set by
enable settings. The I-bi Sble subsequent interrupts. The I-bit can also be.set and cleared by
the RETI instruct_lon b L| instructions, as described in the instruction set reference.

the appli(:ﬂbon with the SE! and C

H ““TI-ET', ?

“Ahomng
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ATmega16(L)

« BIt6-T: Bit Copy Storage

Iggoa'tfgc:ﬁg ?:;?;fgg";fﬂﬁ“ LoaD) and BST (Bit STore) use the T-bit as source Of delsr::
ST InSUrUcton, and a bitin T can b agme iy 10, <CS0" Filo can bo copied Mo, ° ¥

BLD Instruction. @ copied into a bit in a register in the Register File by the

» Bit 5~ H: Half Carry Flag

Thggg 't Carry Flag H indicates a Half Canry in some arithmetic operations. Half Carry is usefu!
in arithmetic. See the “Instruction Set Description® for detailed information.

e Bit4-S:SignBit,S=N®YV

The S-bit is always an exclusive or between th i ' lement
. e Negative Flag N and the Two's Complem
Overflow Flag V. See the “Instruction Set Description” for detailed information.

o Bit 3 -V: Two’s Complement Overflow Flag

The Two's Complement Overflow Flag V supports two’s complement arithmetics. See the
“Instruction Set Description” for detailed information.

« Bit 2 - N: Negative Flag

The Negative Flag N indicates a negative result in an arithmetic or logic operation. See the
“Instruction Set Description” for detailed information.

e Bit1-2: Zero Flag

The Zero Flag Z indicates a zero result in an arithmetic or logic operation. See the “Instruction
Set Description” for detailed information.

« Bit 0~ C: Carry Flag

The Carry Flag C indicates a carry in an arithmetic or logic operation. See the “Instruction Set
Description” for detailed information.

M A MEL 10
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ATmega16(L)

The Register Fila is optime
*d for the AVR Enhanced RISC instruction set. In order to achieve

the required parformance and
Regester Fie h“"“w‘cmwwmswpoﬂ-dbvw

*  One 852 cutput operand and one 8-t resun

. Twmwmmmwmm
’ fmwmwmm1mm':‘m
* One 1662 outout operand and one 16-tt resutt input

F e 4 shows the structure
of the 32 general purpose working registers in the CPU.
Figure 4. AVR CPU General Purpose Working R

L4 B pove
- 0
hadd 801
~ 2
R"1)
Generel R4 :
Pupose 1% s0F
ey Ao o
Rageters R17 $11
) $1A X-regrater Low Byte
R27 318 Xcoguter Hgn Byte
R $iC Y cwgester Low Byte
R $10 Y -rogeter Hgh Byte
R0 $1E Z regrater Low Byte
R $IF 7 -roguter High Byts

Most of the instructions operating on the Register File have direct access to all registers, and

most of them are single Cycle instructions.

As shown in Figure 4, each register is also assigned a data memory address, mapping them
directly into the first 32 locations of the user Data Space. Although not being physically imple-
mented as SRAM locatons, this memory organization provides great flexibility in access of the
registers, as the X-, Y-, and Z-pointer Registers can be set to index any register in the file.

N — m 1
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ATmega16(L)

The registers R26..R31 hay,

g ) e S0 .
’ thch :gisw' isters are 16-bit address p Me added functig

; Sirte ’ ns to their general purpose usage. These reg-
gk and 2T address registers X, Y, and z ar::t:g;i "::,"em addressing of the Data Space. The three indirect
ﬂ“' Ned as described in Figure 5.

Figure 5. The X-register, Y-register, ang Z-register
15
XH
X - register 17 TS - -
R27 ($18) l TR -
15 YH
0
Y - register L o] —~ 2 |
R29 ($1D) 28 31C)
15 ZH
2L 0
Z - register 17 0 17 0 |
R31 ($1F) R30 ($1E)
lnmthe :Itg:e;:g:e addressing modes these address registers have functions as fixed displacement,
autom ment, and automatic decrement (see the Instruction Set Reference for details).
stack Pointer The Stack is mainly used for storing temporary data, for storing local variables and for storing

retum addresses after interrupts and subroutine calls. The Stack Pointer Register always points
tg the top of the Stack. Notq that the Stack is implemented as growing from higher memory loca-
tions to lower memaory locations. This implies that a Stack PUSH command decreases the Stack

Pointer. If software reads the Program Counter from the Stack after a call or an interrupt, unused
bits (15:13) should be masked out.

The Stack Pointer points to the data SRAM Stack area where the Subroutine and Interrupt
Stacks are located. This Stack space in the data SRAM must be defined by the program before
any subroutine calls are executed or interrupts are enabled. The Stack Pointer must be set to
point above $60. The Stack Pointer is decremented by one when data is pushed onto the Stack
with the PUSH instruction, and it is decremented by two when the retum address is pushed onto
the Stack with subroutine call or interrupt. The Stack Pointer is incremented by one when data is
popped from the Stack with the POP instruction, and it is incremented by two when data is
popped from the Stack with return from subroutine RET or return from interrupt RETI.

The AVR Stack Pointer is implemented as two 8-bit registers in the /O space. The number of
bits actually used is implementation dependent. Note that the data space in some implementa-
tions of the AVR architecture is so small that only SPL is needed. In this case, the SPH Register
will not be present.

Bit 15 14 13 12 1 10 9 8
sP15 sSP14 SP13 sP12 SP11 sP10 sP9 SP8 SPH
SP7 SPS SP5 SP4 SP3 SP2 sP1 SPO SPL
7 8 5 4 3 2 1 0
Read/Write RW RW RW RW RW RW RW RW
RW RW RW RW RW RW RW RIW
0 0 0
Initial Value 0 0 0 0 0
0 0 0 0 0 0 0 0

Tho

M ‘Im L 12
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ﬁ”ﬂ Timing

fasetand
Mermupt Handling

ATmega16(L)

This section describes the
CPU is driven by the CPYy (:plc::':‘O T Bccess timing concepts for instruction execution. The AVR
chip. No intemal clock division jg usoq. directly generated from the selected clock source for the

"1‘;]!1"' £ shows the parallel
vard architecture and the 'a;: .t “d‘ONRleldmes and instruction executions enabled by the Har-
to obtain up 1o 1 MIPS per °ccoss Register File concept. This is the basic pipelining concept

MHz wi :
functions per clocks, and mndbn:’g:f'h" CO:::{)ondmg unique results for functions per cost,

Figure 6. The Parallel Instruction Fetches and Instruction Executions
T T2 ke I

i ' [
[ ' 1

-

5
9

Aepy

15t Instruction Fetch —C - .
1

1st Instruction Execute
2nd Instruction Fetch
2nd Instruction Execute
3rd Instruction Fetch
3rd Instruction Execute
4th Instruction Fetch

- = - -
- -
--d - -
Q

|

-
-
--

Figure 7 shows the intemal timing concept for the Register File. In a single clock cycle an ALU
operation using two register operands is executed, and the result is stored back to the destina-
tion register.

Figure 7. Single Cycle ALU Operation

s
d
-

T

-
--

kepy

Total Execution Time —<____ 1)
Register Operands Fetch —__)—
ALU Operation Execute —+——<__)—

Result Write Back X —

- = - - -
cemfe oo de ==

interrupt sources. These interrupts and the separate reset
m vector in the program memory space. All interrupts are
must be written logic one together with the Global Interrupt

bl ‘ster in order to enable the interrupt. Depending on the Program
Enabie bit in the fgu'";";g;’{,"; automatically disabled when Boot Lock bits BLBO2 or BLB12
Counter value, in ﬁ'hi ‘f feature improves software security. See the section “Memory Program-
are programmed.

. 2 details.
g s Est i ram memory space are by default defined as the Reset and
The lowest addresses in the pmligst of vectors is shown in “Interrupts” on page 45. The list also
Interrupt Vectors. The mw‘?m different interrupts. The lower the address the higher is the
determines the il h:“:"z ‘;ighest orority, and next is INTO — the Extemal Interrupt Request
priority level. RES

The AVR provides several different
vector each have a separat_e proqm
assigned individual enable bits which

M Allll_.El. 13
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pdoemation The e Cortrt Fagumter
VCMH\MQP,." mmmh (m‘R*h Irterrupts” on S3ge 2% for more
£ OOTRST Fuse, see 1., . 15 e start of e boot Flash section by pro-

Prograrevirsg” on pag .
- .r .‘._ -Gt v‘».,-,"’.’! i ;"'ﬂ-‘: ..‘,,_?.“.H'.‘,.!” 'ﬁﬂ"."

The second inte
wm"n:.:o—uqm‘:mm““nw":.hmnumum. These
interupt is enabled, the iterrupt wil not b trigge interrupt condition disappears before the

When the AVR exits from an interrupt, it wil
always retum to the main and execute one
more instruction before any pending interrupt s ' program

Note that the Status Register is not : -
restored sutomatically stored when entering an interrupt routine, NOT
when retuming from an interrupt routine. This must be handied by software.

mmnwmmnmwnmuuww
mwuum-wualm.mumwmu
CL! mstructon mmwmmumum-dnmmmn
tmed EEPROM write sequence

Assemddy Code Example
im ri¢. ENES ; #tore SREJ value
cll ; disable Interruptls during tised sequence
abi ERCR, ERewY ; start FEPRCM write
bl ERCW, TOwE
out IRE3, rid ; restore SREJ value (1-218)
C Code Exampio

char ciEmd,
oEREQ - BREY; ST etorw sEpo value */

e dimadle interrupis Surimg Cimed sequence o/

_a-'l\;
| & e I (le«EIDNE! Je ptart EXyROM wrile o/
e |- 13 ea EENE) »

fe peRlOL® seud value (1-pic) o/

{ [-5 3 I cExpd, /

M\-———-‘ 14
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e Respons®
e

ATmega16(L)

when using the SEI instruction to enable
cuted before any pending interrupts, as gh

Assembly Code Example

X0-
Intorrupts, the instruction following SEI will b® @

own in this example,

—

sai ; met global interrupt enable

slesp ; enter sleep, walting for Interrupt

; note: will enter nleap before any pending
; Interrupt (am)

C Code Example

_BEI(); /* met global Interrupt enable ¢/
_SLEEP(); /* enter aleep, waiting for interrupt #*/
/¢ note: will enter nleep before any pending interrupt(m) */

The interrupt execution response for all the enabled AVR interrupts is four clock cyclas mini-
mum. After four clock cycles the program vector address for the actual interrupt handling outine
is executed. During this four clock cycle period, the Program Counter is pushed onto the Stack.
The vector is normally a jump to the interrupt routine, and this jump takes three clock cycles. i
an interrupt occurs during execution of a multi-cycle instruction, this instruction is completed
before the interrupt is served. If an interrupt occurs when the MCU is in sleep mode, the interrupt
execution response time is increased by four clock cycles. This increase comes in addition to the
start-up time from the selected sleep mode.

A return from an interrupt handling routine takes four clock cycles. During these four clock
cycles, the Program Counter (two bytes) is popped back from the Stack, the Stack Pointer is
incremented by two, and the I-bit in SREG is set.

h AIMEL 15

"o

o
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T PORT pAp
¥ A Al

| LIKASI ODE VISION AVR
V2.0sy

Y n "“'" ' I '( l" l I

file dan l“hh new maka lellll tampi]
il Jende il
la Plllll

anseprtl gambar 4.8

-

Sounce [ v 0 I
@ Mugect I X Cancel l
e

Gambard.8Jendely Pilihan Tipe File

Untuk membuat program baru pilihlah Project kemudian klik OK, maka muncul

pcrmn‘_\'mm yang menanyakan apakah kita ingin menggunakan CodeWizardAVR
seperti pada gambar 4.9 berikut, kemudian pilih Yes.

Confirm X

|

! You are about to create a new project.

l Do you want to use the CodeWizardAVR?

l | Yes | No
L t———

Gambar 4.9 Jendela Confirm CodeWizardAVR

Setelah itu akan muncul pilihan jenis chip yang akan Sl PR SO S
Code Wizard AVR, karena penulis menggunakan 1€ Jeuls AT MEGA 16 maks

pilih tipe AT MEGA. seperti gambar 4.10 Pilihan tipe chip berikut:
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Gambar 4.10 Pilihan tipe Chip

Setelah selesai membuat projek baru maka akan dilanjutkan dengan

langkah penginisialisasian port-port yang ada pada IC yang telah kita daftarkan

pada table 4.1 tabel inisialisasi pon, langkah pertama klik tab Chip dan isi IC
sesuai yang Kita pakai yaitu IC AT MEGA 16, seperti gambar 4.11 jenis IC
berikut:

| USART | Anslog Comparator [ ADC | SP1 |
| 12X | 1wee | W) |
| AphawmenclD | GiaphclCD |
| BiBanged | Pioectinfomaion |
| Ow | Pots | ExemdIAQ | Temen | |

Chipx [ATmegal6 |
Cock: 11.053200 %4 MHz

|
|
|
|

" Check Reset Saurce
Program Type:

Gambar 4.11 Jenis 1C AT MEGA 16
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kemudian pilih tab port dimana port A sampai port D harus di
inisialisasikan semua pin-pin yang terdapat pada IC AT MEGA 16 yang akan
menjadi menjadi input dan output dari perintah yang ada di pin IC, adapun port
yang di inisialisasikan sebagai output yaitu hanya Port D Bit 3 sebagai keluaran
sensor ultrasonic depan dan Bit 5 sebagai keluaran sensor ultrasonic belakang
serta Port B Bit 3 sebagai keluaran motor servo,selain dari itu di inisialisasikan

sebagai input, lihat pengaturan port gambar 4.12 dan 4.13 berikut:

1 | wee | Twip
Alphanumenic LCD | Graphic LCD
BtBanged |  Pioject Information

Chip | Pots | ExemallRQ | Timers |

[PortA | PatB [ PatC| PotD |

DalaDiection  Pulup/Output Value
BRO In T BkO
Bk1 In T Bi1
Bt2 In T B2
Bk3 Ow 0/ B3
Bt4 In'  T/Bid
BR5 0w 0 Bi5
BRE In|  T/Bi6
BR7 In| T Bi7

Gambar 4.12 Inisialisasi Port D

Dipindai dengan CamScanner



;USAHTINﬂowmquADc |sp |
" | 1wae | ™) |

B8Banged | Proect Information
AbhaumencLCD | Graphc LD

O | Pott | ExtemalINQ | Timers
[PotA | Pot8 [ponC | por)|
l Data Direction Pullup/Output Vakue
| B0 In | T/ BRO

Bt1 In| T B
1 B2 In| T B2
Ei B3 0w 0 B3
; Bk4 In| T/ Bid
BR5 In| T| BRS
BR6 In | T/ Bab
BR7 In| T/ Ba7

| S ————

Gambar 4.12 Inisialisasi Port B

Selanjutnya pilih tab Alphenumeric LCD lalu klik enable Alphanumeric LCD
support atur port yang akan di pakai pada IC AT MEGAI6 yaitu Port C yang
sesuai dengan fungsi LCD, adapun pengturannya dapat dilihat pada gambar 4.13
Inisialisasi Alphanumeric LCD berikut:
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USAR. A Corpsr [ 05 [581 |

|l TwWie | ™
S | twie [ g
»” _gl_ﬁm ‘l Project Information |
~-0__| Pots | ExtemallRQ | Timers |
Aphanmerc LD | GiphcLop |

Y] Enable Aphanumeric LCD Support

ok . [
Characters/Line:

Connections

LCD Module AVR

RS |PORTC  ~| B (5 +|

RD [PORTC  ~| Bit (5 |

EN [PORTC  ~| Bt [4 ~|

D4 |PORTC  +| Bt (3 ~

D5 |PORTC  v| Bt [2 | |

D6 |PORTC  v| Bit [1_~] |
| D7 [PORTC  ~| Bkt [0 ~] !

I

Gambar 4.13 Inisialisasi Alphanumeric LCD

Langkah selanjutnya pilih tab USART yang di alamatkan untuk
penerimaan USB dari blok Arduino dengan USB Host Sield ke IC AT MEGA 16.
Centang pada pilihan Receiver, Rx Interrupt dan Transmitter, adapun langkah ini
dapat dilihat pada gambar 4.14 Inisialisasi Port USART sebagai berikut:
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[ ‘|2l:' B BT s f
t Ao dwee | g |
| BiBanged [ Pm!ectlriumabon '!
i M&mdulmc ISP! |

/| Receiver /| Rx Internupt
ReceiverBufer 8 3]
/| Transmitter [ ) Tx Intemupt

Baud Rate: 115200 » [ |w2
Baud Rate Error: 0.0%
Communication Parameters:

|8 Data. 1 Stop, NoPariy _+|
Mode: Esymhlm v]

Gambar 4.14 Inisialisasi Port USART
Langkah selanjutnya yaitu pilih tab ADC yaitu salah satu port yang berfungsi
sebagai pengkonversian Analog to Digital. Centang ADC enabled dan rubah Volt.
Reff menjadi AVCC pin dan dapat dilihat pada gambar 4.14 Inisialisasi Port

ADC:

"Chp | Pots ] Extemal IRQ_ | Timess |
”"“'A’u{m‘ mesic LCD 1_ GlaphchCD

[¢] ADC Enabled L_] Use Bbits
[ ] Intesrupt

S
cock

Auto Trigget Source: =
|

ar 4.14 Inisialisasi Port ADC

Gamb
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top=0xFF dan pada Output Non-Inverteq PWM. Langkah ini -
gambar 4.15 Inisialisasi Port Tj - L-angkah ini dapat dilihat pada

mers sebagai berikyt:

T T ™ g v
¢ e ]
e (L e
skt oD | Genheion
e HMWW_IADC [sm
% | Pots [ EemdIAQ | Timers |
| Ym0 | Tien1 | Tevs2 | Wtcho|

Clock Source: Wl\
CockVake (182010t +]
Mode: w
Output | Norinverted PwM &l

__ Overflow Interupt
.| Compare Match Intemupt

Timer Value: 0 h
Compare: 0

Gambar 4.15 Inisialisasi Port Timers
Langkah selanjutnya setelah selesai yaitu langkah generate, save and exit

project yang kita buat, langkah ini dapat dilihat pada gambar 4.16 berikut:

&) CodeWizardAVR - uﬁ@m
| Eile Edit Help ¥

;D[_._.iprqiew i

a

—_—

H [—-—-—

1= : 3 r
B Code for Disabled Peripherals
f ]: _ Generate : R |

|

Gambar 4.16 Generate, save and exit

exit maka selanjutnya tahap penyimpanan tiga
gambar 4.1 7 save file berikut:

Setelah generate, save and
file project yang dapat dilihat pada
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,
fx MCCMM:. TR s

Save i — ;J“ o ey —— B L e ..heg!j‘
y, - u T -J- !

| - Date modtied Type

Fecert Places Na tems matcp, yOour sesrch.
|
W |
Cesitop *
I
l.tnnﬁ ‘
‘ . |
{ Computer l
| i
3 1 l
& |
I Metwork - ' '
§ Fie name 1 5
| Seestse  [CCompler s (o) v e ]|
i B mena—]
Gambar 4.17 Save Project

Inti dari langkah-langkah prosedur inisialisasi port diatas merupakan
langkah awal terpenting dalam penyusunan program pintu otomatis ini. Dalam
prosedur ini, setiap lajur port yang digunakan dialamatkan sesuai fungsi
pengaturannya. Adapun bentuk dari potongan program inisialisasi port dapat
dilihat di bawah ini:

["‘i0“...“..“#.““0l'.‘..‘t.‘i#*"‘t‘#t#‘##iltitt

This program was produced by the

CodeWizard AVR V2.05.3 Standard

Automatic Program Generator

© Copyright 1998-2011 Pavel Haiduc, HP InfoTech s.r.l.
http//www.hpinfotech.com

Project : belajar

Version -

Date : 07-May-2015

Author : firmansyah

Company : 1111500075

Comments

Chip type - ATmcgﬂ_16

Pro type . Applicatmn -
AVR Core Clock frequency  : 11059200 M

Memory model : Small
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pxternal RAM size ‘0
Data Stack size £ 256

seeseRade
.0‘.‘....‘.’.......“ . (ALY
Son ‘e
AL TTYY
I

ginclude <megal6.h>
#include <delay.h>

/I Alphanumeric LCD functions, f,,

#include <alcd.h> ngsi dari alphanumeric Icq

#ifndef RXBS8
#define RXBS8 1
#endif

#ifndef TXB8
#define TXB8 0
#endif

#ifndef UPE
#define UPE 2
#endif

#ifndef DOR
#idefine DOR 3
#endif

#ifndef FE
#define FE 4
#endif

#ifndef UDRE
#define UDRE 5
#endif

#ifndef RXC
#define RXC 7
#endif

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<DOR) ToRE)
#define DATA_REGISTER_EMPTY (1<<

#define RX_COMPLETE (1<<RXC)
/I USART Receiver buffer

#idefine RX_BUFFER__SIZE 8 o
char rx_buffcr[RX_BUFFER__SlZ I8

#if RX_BUFFER_SIZE <= 256
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unsigned char X_Wr_index rx

_rd_in
selse = dex'n‘..munlcr,
unsigncd int rX_Wr_indcx,rx rd in
#endifl . dex‘r"_COUnter;

// This flag is set on USART Reces
bit rx_buffer_overflow: €Ceiver buffer overflow

// USART Receiver interry

pt Servic :
interrupt [USART_RX(] € routine

void usart_rx_isr(void)

char status,data;

status=UCSRA;

data=UDR;

if ((status & (FRAMING
:( ( ~ERROR | PARITY_ERROR | DATA_OVERRUN))—0)
rx_bufTer[rx_wr_indexH]=data;

#if RX_BUFFER_SIZE = 25¢
/! special case for receiver buffer size=256

if (++rx_counter == () X_buffer_overflow=1:
Helse '

if (rx_wr_index == RX_BUF FER_SIZE) rx wr index=0;
if (+-+rx_counter == RX_BUFFER_SIZE) ~ ~ ’
{
rx_counter=0;
rx_buffer_overflow=1;
}
#endif
}
)

#ifndef _DEBUG_TERMINAL_IO_

/! Get a character from the USART Receiver buffer
#define _ ALTERNATE_GETCHAR_

#pragma used+

char getchar(void)

{

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index++];

#if RX_BUFFER_SIZE != 256 )
if (rx_rd_index = RX_BUFFER_SIZE) rx_rd_index=0;
Hendif

#asm("cli™)

=-IX_counter;

#“m("sein)

;ttum data;

#pragma used-

#endif
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// Standard Input/Output function .
e clude <sidio.h> S, deklaras; fungsi standart input dan output

#define ADC_VREF_TYPE 0x4¢

// Read the AD conversion resy}t
unsigned int read_adc(unsigned char adc_input)

{ :
ADMUX=adc_input | (ADC_VRE

F_TYPE & 0xf¥);
I/ Delay needed for the stabilization of Xit);
delay_us(10); the ADC input voltage
// Start the AD conversion
ADCSRA|=0x40;

// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)y=0);
ADCSRA[=0x10;

retum ADCW;

)

/l Declare your global variables here, deklarasikan
void main(void)

{

// Declare your local variables here, delarasikan variable local disini

//Ketik coding disini

/l Input/Output Ports initialization, penginisialisasian port input/output

// Port A initialization, penginisialisasian port A

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T
PORTA=0x00;

DDRA=0x00;

variable secara global disini

. s s =

sebagai output)

/| Func7=In Func6=In Func5=In Func4=In Func3=Out Func2=In Funcl=In Func0=In
// State7=T State6=T State5=T State4=T State3=0 State2=T State1=T State0=T
PORTB=0x00;

DDRB=0x08;

Il Port C initialization, penginisialisasian port C ) i
n Func7=l;1r: ;-Punc6=llrl1’ ]glem55=ln Func4=In Func3=In Funi:Z—ln Fl:rlgl! Sltgtzou:"l:‘():[n
/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=
PORTC=0x00;

DDRC=0x00;
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) Port D initinlimlion. Penginisinlisac;

inisialisasikan sebagaj mllput)g Hallsasian Pt D Cpin 3 dan s pachy Fein £ €
(/ Fune7=In Func6=In Funcs=(, Funcq=

// State7=T State6=T States5=( Slmc::c'l‘qml n F"-"CJ
PORTD=0x00; S

DDRD=0x28;

=Out Fune2=In Funcl=In Func0=In
State2=T State] =T State0=T

/ Timer/Counter 0 initializati e

;/ Clock source: System Clogsn' Penginisialisasian port timer counter 0
// Clock value: 11059.200 kHz

// Mode: Phase correct PWM top=0xFF

// OCO output: Non-Inverted PWM

TCCRO=0x61;

TCNTO=0x00;

OCRO=0x00;

/I Timer/Counter | initialization,
/I Clock source: System Clock

// Clock value: Timer1 Stopped
// Mode: Normal top=0xFFFF

/I OCIA output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timerl Overflow Interrupt: Off
/I \nput Capture Interrupt: Off

/ Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNTIH=0x00;

TCNTI1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCRIBL=0x00;

penginisialisasian port timer counter |

/I Timer/Counter 2 initialization, penginisialisasian port timer counter 2
/! Clock source: System Clock

!l Clock value: Timer2 Stopped

/I Mode: Normal top=0xFF

T OC2 output: Disconnected

ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/I External Interrupt(s) initialization
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/1 INTO: OfF
//INT1: O

/1 INT2: Off
MCUCR=0x00;
MCUCSR=0x00;

/ Timer(s)/Counter(s) In L
'/I'IMSK"()XOO; ) errupi(s) initialization

/ USART initialization, pen

" Rinisialisasj
// Communication Paramete =

port USART

/I USART Receiver: On 15 8 Data, | Stop, No Parity
/ USART Transmitter: Op

// USART Mode: Asynchronoys

/ USART Baud Rate: 115200

UCSRA=0x00;

UCSRB=0x98;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x05;

// Analog Comparator initialization

/I Analog Comparator: Off

/{ Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

// ADC initialization, penginisialisasian port analog to digital convertion
/I ADC Clock frequency: 691.200 kHz

/I ADC Voltage Reference: AVCC pin

/I ADC Auto Trigger Source: ADC Stopped
ADMUX=ADC_VREF_TYPE & O0xfT;

ADCSRA=0x84;

/I SPI initialization
// SPI disabled
SPCR=0x00;

!/l TWI initialization
// TWI disabled
TWCR=0x00;

/! Alphanumeric LCD initialization, penginisialisasian port lcd
/I Connections are specified in the
!l Project|Configure|C Compiler|Li
/I'RS - PORTC Bit 5
/I'RD - PORTC Bit 6
/I EN - PORTC Bit 4
/I' D4 - PORTC Bit 3
/I'Ds - PORTC Bit 2

braries|Alphanumeric LCD menu:
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// D6 - PORTC Bit |
// D7 - PORTC Bit 0
// Characters/line: 16
led_init(16);

// Global enable interry

ts, 1 :

#asm("sei”) Pts, tempay Pengetikan instruksj secara global
while (1)

{

// Place your code here, ketik codinganmy disipn;

1

}

}
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sinclude “megal6é h-
s lade « “(“l}’ >

sdefine ADC_VREF TYPE 0xdo

' Read the AD conversion result

unsigned int read_ade(unsigned char ade_input)

{

ADMUX=ade_input | (ADC_VREF_TYPE & Ox1);
/7 Delay needed for the stabilization of the ADC input voltage
Jelay us(10),

/1 Start the AD conversion

ADCSRA=0x40;

// Wait for the AD conversion to complete

while ((ADCSRA & 0x10)==0);

ADCSRAOx10;

retum ADCW;

)

/I Alphanumeric LCD functions
Finclude <aled h>

Fifndef RXBS

fdefine RXBS 1

fendif

filndef TXRS
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#define TXB8 0
#endif

#ifndef UPE
#define UPE 2
#endif

#ifndef DOR
#define DOR 3
#endif

#ifndef FE
#define FE 4
#endif

#ifndef UDRE
#define UDRE 5
#endif

#ifndef RXC
f#define RXC 7
#endif

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<DOR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

/I USART Receiver buffer
#define RX_BUFFER_SIZE 8
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char rx_buffer [RX_BUFFER_S]ZE] !

#if RX_BUFFER_SIZE <= 9s¢

unsigned char rx_wr_index

,rx_rd_mdex,rx__coumer'
#else |
unsigned int X_wr_index,rx_rq index,rx_coun
‘ = oIX_ ¢ er;
#endif

// This flag is set on USART Receiver buffer overf]
0
bit rx_buffer_overflow; "

/I USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)
{

char status,data;

status=UCSRA;

data=UDR;

if ((status & (FRAMING_ERROR | PARITY ERROR |

DATA_OVERRUN))==0)

{

rx_buffer[rx_wr_index++]=data;
#if RX_BUFFER_SIZE == 256

// special case for receiver buffer size=256

if (++rx_counter == 0) rx_buffer_overflow=1;
#else

if (_wr_index = RX_BUFFER_SIZE) rx_wr_index=0;

if (++rx_counter = RX_BUFFER_SIZE)
{
X_counter=0;
tx_buffer_overflow=1;

}
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pendifl

,lfmkf_D'{HU(L":RM[NAI 10

/! Get a character from the USART Rece;
#define ”Al.'ITERNAnE__(‘n[;“r(ju,\R
#pragma used +
char getchar(void)
{

char data;

if (rx_counter==0);

ver buffer

if (rx_counter!=0)
{
data=rx_buffer[rx_rd_index++);
#if RX_BUFFER_SIZE 1= 256
if (rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#endif
#asm("cli”)
-rx_counter;
gasm("sei”)
retumn data;

}

#pragma used-

Sendif

/ Standard Input/Output functions
finclude <stdio.h>

£define PB3 PINB.O
#define PB2 PINB.1
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#define PB1 PINB.2

#define tutup OCR0=219;
#define buka OCR0=224;
#define stop OCRO=0;

#define TRIGGER1 PORTD.2
#define ECHOI1 PIND.3
#define TRIGGER2 PORTD.5
#define ECHO2 PIND.4

I TNTSTALISAT VARIABEL /I
char data[16],datal[16],data2[16],a,b;

eeprom char barcode1[10][50]; // lokasi penyimpanan database memory
char barcode2[10];

int x,y,d,e,f,g,step,code,codc1 [10],us],us2;

int countl,count2 jarak1,jarak2,clr.link,open;
///////////////////////////////////////////////////////////////////////////I/l//////////l////I///l//ll////////////////

void ultra_sens1() //mengaktifkan sensor 1, diluar ruangan
{

count1=0; //seting awal nilai count

TRIGGERI1=1; //inisialisasi sensor

delay us(10);

TRIGGER1=0;

while (ECHO1==0){};

while (ECHO1==1)

{

countl++;

}
jarak1=count]*0.034442;  /frumus mencari jarak
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void sens1()

{
if(jarak1<5)
{

usl=l;

// membaca kondisi sensor 1, diluar ruangan

open=1;

else us1=0;

void ultra_sens2()  //mengaktifkan sensor 2, didalam ruangan
{

count2=0; //seting awal nilai count

TRIGGER2=1; //inisialisasi sensor

delay _us(10);

TRIGGER2=0;

while (ECHO2==0){};

while (ECHO2==1)

{

count2++;
}
jarak2=count2*0.034442; //rumus mencari jarak

}

isi idalam ruangan
void sens2() // membaca kondisi sensor 2, didal g

{
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if(jarak2<3)
{
us2=1;
open=2;
}

else us2=0;

void scanl()

{ S s yang barcode yang dikirim dari arduino
a=getchar();
delay_ms(20);
if(a=="2")

{
barcode2[b]=getchar();
bi+;

}

else if(a=="x")

{

sprintf(data,“%c%c%c%c%c%c%c%c%c%c",barcode2[0],baFCOdezl 1],barcode2[
2],barcode2[3],barcode2 [4],barcode2[5],barcode2[6],barcode2[7].barcode2[8],bar
code2[9));

led_gotoxy(5,1);

lcd_puts(data);
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void scan()

{
led_gotoxy(0,1);
led_putsf("Id :");
putchar('x');
code=0;

scanl();

void compare() /I membandingkan hasil scan barcode dengan database
barcode yang tersimpan

{
for(x=0;x<50;x++)
{
for(y=0;y<10;y++)
{
if(barcode2[y]==barcode1[y][x])

{
codel[y]=1;

code=code1[0]+codel[] J+codel [2]+codel [3]+codel[4]+codel[5]+codel [6]+cod
el[7]+codel[8]+codel[9];
}

void clear_all()  // menghapus semua data barcode yang tersimpan di memory

{
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void code_clear()

{

for(x=0;x<50;x++)
{
for(y=0;y<10;y++)
{
barcodel[y][x]=""

clr=1;

for(e=0;e<10;e++)
{
barcode2[e]="";
codel[e]=0;

void door_control()

{

while(link==1)
{
buka;
if(read_adc(0)>1 50)
{
link=2;

.
’

// kontrol buka tutup pintu

// menghapus history barcode Scaner
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}
while(link==2)

{
buka;
if(read_adc(0)<150)

{
link=3;

}
while(link=3)
{
stop;
if(open==1)
{
ultra_sens2();
sens2();
delay_ms(100);
if(us2==1)
{
while(us2=1)
{
ultra_sens2();
sens2();
delay_ms(100);
}
link=4;
open=0;
us2=0;
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}
else if(open==2)
{
ultra_sens1();
sens1();
delay_ms(100);
if{lus1=1)
{
while(us1=1)
{
ultra_sens1();
sens1();
delay ms(100);
}
link=4;
open=0;

us1=0;

}
while(link=—4)
{
tutup;
if(read_adc(0)>150)
{
link=5;

}
while(link==>5)
{

tutup;
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iftread_adc(0)<150)
{

stop;

link=6;

}
while(link==6)
{
stop;
link=0;
step=1;
code_clear();
led_clear();

void main(void)
{
PORTA=0x00;
DDRA=0x00;
PORTB=0x00;
DDRB=0x08;
PORTC=0x00;
DDRC=0x00;
PORTD=0x00;
DDRD=0x24;

// Timer/Counter 0 initialization

// Clock source: System Clock
// Clock value: 43.200 kHz
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// Mode: Phase correct PW)\ top=0xFF
// OCO output: Inverted PWM
TCCRO=0x74;

TCNTO0=0x00;

OCR0=0x00;

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: On

// USART Transmitter: On

// USART Mode: Asynchronous
// USART Baud Rate: 115200
UCSRA=0x00;

UCSRB=0x98;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x05;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

// ADC initialization

/I ADC Clock frequency: 691.200 kHz

/l ADC Voltage Reference: AVCC pin

/I ADC Auto Trigger Source: ADC Stopped
ADMUX=ADC_VREF_TYPE & 0xfF;
ADCSRA=0x84;
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lcd_init(16);

/! Global enable interrupts
#asm("sei")
step=0;
stop;
while (1)
{

while(step=0)
{
led_gotoxy(0,0);
led_putsf("PB1 = Start");
led_gotoxy(0,1);
lcd_putsf("PB2 = Setup");
if(PB1==0) // masuk ke menu start
{
while(PB1=0){;}
code_clear();

step=1;
led_clear();
}
if(PB2=0) // masuk ke menu setup
{
while(PB2==0){lcd_clear();}
lcd_gotoxy(0,0);

led_putsf{("Setup Mode.....");
delay_ms(500);

step=2;

led_clear();
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if(PB3==0)
{
while(PB3==0)
{
while(PB2==0)
{
while(PB1=0)
{
clear_all();
led_clear();

// menu clear all data barcode

}

ificlr==1)

{
lcd_gotoxy(0,0);
lcd_putsf{"All Data Cleared");
delay_ms(500);
lcd_clear();
clr=0;

}

while(step=1)

{
lcd_gotoxy(0,0):
lcd_putsf" Selamat Datang ")

// menu awal
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///////////////////////////////////////////////

i(PB3=—0) i /////I/////////////////// i i i

/I perhati .
atian, tombol hanya bisa ditekan saat kondisi sensor
belum mendeteksi ben
whilc(PB3=0) ()

code_clear();
step=0;
led_clear();

)

////////////////////////////////////////////////////////////////////////////////////////////////////////////
ultra_sens1(); /I menunggu sensor deteksi benda

ultra_sens2(); // menunggu sensor deteksi benda

da kerja

sens1(); // menunggu sensor deteksi benda
sens2(); // menunggu sensor deteksi benda
delay_ms(100);
while(us1==1 || us2==T1) // ketika sensor deteksi ada benda di sekitar pintu
{
lcd_gotoxy(0,0);
lcd_putsf(" Scan your ID");
scan(); // minta data barcode dari scanner
if{d==1)
{
compare();
barcode yang tersimpan )
iflcode=10) // apabila barcode sama masuk ke menu buka pintu

{
led_gotoxy(0,0);
lcd_putsf("ID Code Accepted");
d=0;
delay_ms(800);
lcd_clear();

// membandingkan barcode yang di scan dengan
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!

us ]~

us2=(r.

hnk=1.

step~3,
]

cise  // apabila barcode
berbeda maka akan i
] menampilkan error dan
kembali ke meny awal )

led_gotoxy(0,0):
led_putsfi"ID Code Error "y,
d=0;

delay_ms(800);

led_clear();

code_clear();

usl=0;

us2=0;

step=1;

while(step==2) // mode setup

{

led_gotoxy(0,0)
led_putsf{"PB1=Input PB3<<");
led_gotoxy(0.1);
led_putsf{"PB2=Hapus");
iPB1==0)

(
while(PB1==0){lcd_clear():}

// masuk ke mode input data barcode
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led_gotoxy(0,0):

led_putsf("Input Mode

delay_ms(300);
step=3;
g=0;
f=0;
led_clear();

}

if(PB2==0)

{

..... ")

/! masuk ke mode hapus data barcode

while(PB2==0){lcd_clear();)

lcd_gotoxy(0,0);

lcd_putsf("Hapus Mode

delay_ms(300);
=0;
step=4;
lcd_clear();

}

if(PB3==0)

{
while(PB3=0){;}
step=0;
led_clear();

}
while(step==3)
{

while(g==0)

{
lcd_gotoxy(0,0);

// masuk ke mode sebelumnya

// mode input data barcode

led_putsf("P1=OK P2<<P3>>");
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sprintf{datal,"e;q = " ):
led_gotoxy(0,1 )
led_puts(datal);
for(e=0;e<10;e++)

{

Sprintf(dataz,"o "
7" barcode] [e1[]); // memasukan data barcode ke

variabel "data2"
led_gotoxy(e+4.1):
y(e+d,1); /' menampilkan data barcode yang

ada di mem
lcd_puts(data2); o

}

if(PB1==0) I/ select posisi memory yang akan diisi data

barcode dari 0-49

while(PB1==0){;}
g=1;
lcd_clear();
code_clear();
}
if(PB2==0) /I geser kursor ke arah -
{
while(PB2==0){;}
f—=1;
if{(f<0)
{
=0;

led_clear();

if(PB3=0) // geser kursor ke arah +
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while(PR3- “O)1;)
o F
1(1-50)
I

f=50;
J

led_clear();

}
while(g==1)

{

/1 setelah lokasi memory dipilih, maka masuk mode scan

scan(); /I'scan mode, meminta data barcode dari scaner
while(d==1)
{

led_gotoxy(0,0);

led_putsf("PB1=Save PB2=Not");
if(PB1==0)  // menu untuk menyimpan data barcode ke memory
{

while(PB1==0){lcd_clear();}

led_gotoxy(0,0);

led putsf("Saving...");
for(e=0;e<10;e++) // proses memasukan data barcode ke memory
database dengan lokasi memory (f) 0-49

{
barcodel [c][l]=ban:ode2[e]:
delay _ms(10);

H
delay_ms(500);

step=2;
led_clear();
delay_ms(100):
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led —EO‘OXy(O,o);
|Cd_PUtsf("Save OK 1
dela)’_ms(Z()Q);

f+=1;

g=3;

led_clear(),

)

}

f ) // menu untuk tidak menyimpan barcode, akan kembalj
ke menu sebelumnya

{
while(PBz——_o){; )
code_clear();
step=3;
g=0;
d=0;
led_clear();

}
while(step=—=4) // menu hapus data

{
led_gotoxy(0,0);
lcd_putsf("P1=Clr P2<< P3>>");
sprintf(datal,"%d = ".{);
led_gotoxy(0,1);
led_puts(datal);
for(e=0;e<10;e++)
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sprintfldata2,"%e" barcodel [e][ 1]
led_gotoxy(e+4,1);
led_puts(data2);

)

iiPB1==0)

{
while(PB1==0){;}
for(e=0;e<10;e++)
{

barcodel[e][f]=""; // menghapus data memory sesuai alamat yang
dipilih

/' menu hapus data

}
led_clear();
delay_ms(100);
lcd_gotoxy(0,0);
lcd_putsf{"Data Cleared !!!");
delay_ms(500);
led_clear();
step=2;
}
if(PB2==0) // memindahkan kursor -

{
while(PB2==0){;}
f-=1;
if{(f<0)
{
f=0;
}
led_clear();

Dipindai dengan CamScanner



}
if(PB3==0)
{
while(PB3==0){(;}
fr=1;
if(£>50)
{
=50;
}
lcd_clear();

/l memindahkap kursor +

}

while(step=5) // menu buka pintu

{
led_gotoxy(0,0);
led_putsf("Door Opened ...");
door_control();  // kirim data ke aktuator

}
led_clear();
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KOMPONEN

——

Nama

Jumlah

ATMEGA 16

-

ATMEGA 8

Resistor 560

Resistor 4K7

Resistor 2K2

Resistor 68

Dioda Zener 3,6V

EICo 47uF

Capasitor 22pF

Capasitor 100nF

Crystal Oscillator 11,0592 Mhz

Crystal Oscillator 12 Mhz

IC Regulator 7805

Induktor 100 mH

LED 3mm Merah

LED 3mm Hijau

Tact Switch (PB)

W [N = | e e | B (NN B (W
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