101

Lampiran 7: Datasheet Mikrokontroler AVR ATmegal6

Features
= High-parformance, Low-power AVR” B-bit Microcontraller
# Advanced RISC Architecture
= 131 Pawerful Instructions = Mast Single-clock Cycle Execution
- 32 ¥ 8 General Purpoas Working Regiatora
- Fully Static Oparation
= Up ta 16 MIPS Throughput at 16 MHz _@

- On-chip 2-eycle Multiplier
= High Endurance Non-volatile Memory segments
- 18K Bytaa of In-Syatam Sall-programmiabla FIsah program mamary

. 00
- 1K Byto Intornal SRAM 8-bit AYR

- Write/Ernse Cyclas: 10,000 Flash/100,000 EEPROM H

= Data retention; 20 years at 86°G/100 years at 26°G M Icmcnntmller

= Optional Boot Code Section with Independent Lock Bits 1
In-System Programming by On-chip Boot Program Wlth 1 6 K EytES
True Read-While-Write Operation

- Programming Lock for Software Security In -Sys‘.tem

= JTAG {IEEE std. 1149.1 Compliant) Interface
= Boundary-scan Capabilities According 1o the JTAG Standard Prﬂgram mable

- Extensive On-chip Dabug Support

= Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface FIaSh
= Paripharal Features

- Two 8-bit Timer/Counters with Separate Prescalera nnd Compare Modes
= Ona 16-bit Timar/Countar with Ssparate Prosealer, Compars Mads, and Caplurs

Mode ATmegal6

= Roal Time Counter with Soparate Oucillator

= Four PWM Channala

- #-channal, 10-bit ADG ATmegal6L

8 Single-endad Channels
7 Differantial Channals in TQFP Fnﬂllngﬂ Dnly
2 Differantial Channels with Programmable Gain at 1x, 10x, or 200%
Byte-oriented Two-wire Serial Interface
Programmable Serial USART
Master/Slave SPI Serial Interface
- Programmable Watchdog Timer with Separate On-chip Osacillator
= On-chip Analog Comparator
= Spacial Micracontrallar Faatures
- Powar-on Reset and Programmable Brown-out Datection
= Intarnal Calibrated RC Oszillatar
— External and Internal Interrupt Sources
= Six Slewp Modes: Idie, ADG Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
= VQ and Fnﬂmﬂil
= 32 Programmable /O Lines
- 40-Pln FPDIP, 44-land TQFP, and dd-Pnd QFN/MLF
= Oparating Voltages
= 2.7 - 5.5V for ATmegalil
- 4,5 - 5,5V tor ATmegalé
= Spead Grades
- 0-8 MHz for ATmagaiéL
= 0 =16 MHz tor ATmagals
= Pawer Consumplion @ 1 MHz, 3V, and 25°C far ATmaegalil
- Active: 1.1 mA
= |die Mode: 0.35 mA
= Power-down Made: <1 pA

_M>
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Pin Figure 1. Pinout ATmaga16
Configurations -
(XCKO) PRO . 4 e 40 [0 PAD {(ADCO)
(T P 2 a0 [ PA1 (ADC1)
(INT2/AIND) PB2 ] 3 38 [7 PAZ (ADEZ)
(DCOMINTG PR3 C] 4 37 [0 PAZ (ADC3)
(F8) PB4 ] & 36 [ PAL (ADEA)
(MO31) PBS ] o 36 [ PAS (ADCS)
{MIED) PRe = 7 34 [ PAB (ADCS)
(8CK) PBT O] 8 33 [ PAT (ADCT)
RESBET . 9 42 [ AREF
vee o 16 21 [ GND
GND =] 14 a0 [ AVEC
KTALZ ] 12 20 [ FCT (TOSCY)
XTALT ] 13 28 [ PCa (TOSCH)
(RXD) PDO ] 14 27 ) PCS (TDI)
{TED) PB4 ) 18 4 o PC4 (THBO)
(INTD) PD2 | 18 28 ) PCY (TMS)
(INT1) PO £ 17 24 [ PC2 (TCK)
(OC18) PDd Cf 18 23 (1 PC1 (BDA)
(OC1A) PDE ] 10 22 [0 PCO (8CL)
{IGF1) PO O 20 #1 [0 FOT (0G2)
TQFP/GFNMLF
R
HG R
PEEERBCRERR
OO
-HJ‘ IIJ"IH:"‘:\-I
o) Pas of 1 13 [ PAd (ADCA)
Miso) PEg 2 roc oo ssss T a2 [ PAS (ADCS)
(8CK) PET [] 3 b3 D PAS (ADGE)
REAET o 4 | 30 O PA7 (ADCT)
Yoo ] i 20 [ AREF
GND i 1 28 [ GND
®TAL2 o ¢ I 27 [ AvEC
XTAL1 B 28 [ PCY (TOSCH
(RXD) PDO ] 0 I' 28 [ Pca (TOBCY)
(D) PO {16 Qe | za 2 pcs (D)
(INTQ) PR 1 23 =2 P (TRG)
1'-'.1 !1‘1 5“,1 F1 I'I‘ n“:.'f ‘H'{
HOUOU OO
o/ BRERREREELE
Hottom pad should = @
be solderad 1o ground, Egésg 35%8
Disclaimer Typical values containad in this datasheat are based on simulations and charactarization of
othar AVR microcontrollars manulactured on the same process tachnology. Min and Max values
will be available after the device Is charactarized.
2 ATmEga‘l E(L) |
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ATmegal6(L)

Qverview The ATmegai6 is a low-power GMOS 8-bit microcontroller based on the AVR enhanced RISG
architactura, By exacuting powarful instructions in a single clock cycle, tha ATmaga1é achiavas
throughputs approaching 1 MIPS par MiHz allowing tha syatam dasigner to oplimize power con-
sumption varsus processing spaad,

Block Diagram Figure 2, Block Diagram
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AIME , 1

The AVR core combinas a rich instruction sat with 32 DBF‘IBFE| purposa Wﬂﬂ‘("'lg raglalars. All tha
32 registers ara direclly connected to the Arithmatic Logic Unit {ALU), allowing two indepandant
ragl stars to be accessad In onae E“'lmﬂ inatruction axacutad in ona clock cycla. Tha raaultlng
architectura |8 mora codae afficlant while achlaving throughputa up fo ten timea faster than con-
vantional CISC microcontrollars,

The ATmagalé provides tha lollowing lealuras: 18K bylas of In-Syslam Programmabla Flash
Program mamory with Read-Whila-Write capabilities, 512 bytes EEPROM, 1K byte SRAM, 32
ganaral purposa /0 lines, 32 ganaral purposa working registers, a JTAG interfaca for Boundary.
acan, On-chip Dabugging support and programming, threa flaxible Timer/Counters with com-
para modas, Internal and Extarnal Inlnrrupt:. @ Sarial prngrnﬂ"lmnhln USART. a I:vytn ariented
Two-wire Sarial Interface, an 8-channal, 10-bit ADC with optional differential input stage with
programmable gain (TQFF package only), a programmabla Watchdog Timar with Intamnal Oscil-
later, an SPI sarial port, and six softwara selactable powar saving modes, The ldle mada slops
tha CPU while allowing the USART, Two-wire interface, A/D Convartar, SRAM, Timar/Countars,
SPI port, and interrupt syatam to continue functioning. Thie Power-down moda savas the reglstar
contants but freazas the Oscillator, disabling all other chip functions until tha next External Inter-
rupt or Hardware Reset. In Powar-save moda, the Asynchronous Timer continuas to run,
allowing tha usar to maintain a timer base while tha rest of the devica is sleaping. Tha ADC
Moise Raduction mode stops the CPU and all I/0O modules except Asynchronous Timer and
ADC, 1o minimiza awitching nalza during ADC convaralana. In Standby moda, tha eryataliress-
nator Oscillator is running whila tha rast of the davice is sleaping, This allows vaery fast start-up
gombinad with low-powar conaumption. In Extended Standby moda, both tha main Gaclllator
and tha Asynchronous Timar continua to run,

The davice is manufacturad using Atmal's high density nonvolatile mamary tachnology, Tha One
chip ISP Flash allows the program mamory to ba reprogrammad in-systam through an SPI serlal
intarface, by a conventional nonvolatile memory programmar, or by an On-chip Boot program
running on tha AVR core, Tha bool program can use any interface to download the application
program In tha Application Flash memery. Softwara in tha Boot Flash section will continue to run
whila the Applicalion Flash section is updated, providing true Read-While-Write operation, By
combining an 8-bit RISC CPU with In-System Seli-Programmable Flash on a menalithic chip,
tha Atmal ATII'IGIJBW i# & powarful microcontroller that providas a highly-flexible and cost-affac-
tiva solution to many embaeddad control applications.

Tha ATmagaté AVR is suppartad with & full suits of program and system davalopmant tools
including: C compllars, macro assemblers, program debuggar/simulators, in-circult emulators,
and avaluation kits,

Pin Descriptions

vcc Digital supply voltage.
GND Ground.
Port A (PA7..PAD) Port A sarves as the analog Inputs to the A/D Convarter.

Port A also serves as an 8-blt bi-directional IO port, If the A/D Convertar is not used. Port pins
can provida internal pull-up resistors (selactad for @ach bit). Tha Port A output buffers hava sym-
matrical driva charactaristics with both high sink and source capability, Whan ping PAD to PAT
are used as inputs and are extarnally pulled low, thay will source current If the internal pull-up
rasistors are activated, Tha Port A pins are tri-stated whan a resel condition bacomas activa,
aven If tha clock is not running.

4 ATmegal16(L) —M
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. _______________________________________________________| ATmega1 E(L)

Port B (PB7..PBO)

Port C (PC7..PCO)

Port D (PD7..PD0)

Port B is an 8-bit bi-diractional 1/O port with internal pull-up resistors (selacted for aach bit). Tha
Port B output buffers have symmatrical driva charactaristics with both high sink and source
capability, As inpuls, Port B pins that are axtemally pulled low will sourca currant if the pull-up
rasislors are aclivated. Tha Porl B ping ara tri-slated whan a rasel condition bacomas acliva,
avan If the clock is not running.

Port B also sarves the functions of various spacial features of the ATmegaié as listed on page
58,

Port C is an 8:-bit bi-diractional /0 port with internal pull-up rasistors (salacted for aach bit). Tha
Port C output buffers have symmetrical drive charactaristica with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if tha pull-up
rosislors are aclivated. Tha Por € pins are tri-slalad whan a rasel condition bacomaes acliva,
avan if the clock is not running. If the JTAG interace Is enabled, the pull-up resistors on pins
PCE(TDI), PCA(TME) aind PC2(TCK) will ba activatad avan il a rasst securs,

Port © also sarves the functions of the JTAG interface and other special featuras of the
ATmagaié as listed on page 61.

Port [ is an 8-bit bi-directional 1/0 port with internal pull-up resistors (selected for each bit), The
Faort D output buttera have aymmatrical drive characteriatica with both high sink and source
capabllity, As inpuls, Porl D pins that are éxtemally pullad low will souréa currént if the pull-up
registors are activated. The Port D pina ara tri-stated whan a resat condition becomas activa,
avan 1 the clock |8 not running.

Port D also servas the functions of various spacial fealures of tha ATmagai16 as listed on page
63,

RESET Rasat Input, A low lavel on this pin for longar than the minimum pulse langth will generata a
raset, avan If tha clock Is not running. The minimum pulsae langth Is given in Table 15 on paga
38, Shorter pulses are not guaranteed to generate a rasat.

XTAL1 Input ta tha Invarting Oscillater amplitiar and input 1o tha Intarmnal elock eparating circuil.

XTAL2 Qutput from the inverting Osclllator amplifiar.

AVGC AVGG is the supply voltaga pin for Port A and tha A/D Convarlar, It should ba externally cons
nactad to Ve, avan if tha ADC |s not used. If the ADC s used, it should ba connacted to Vee
through a low-pass fillar,

AREF AREF Ia the analog referanca pin for tha A/D Convartar.
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