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Pin Configurations Figure 1. Pinout ATtiny2313 7S < IET
7, - ~_ Ao
S
Wiy By PDIﬁfSOIC Ty, Thd
A5 44 :
(L L\ (RESETrdW) PA2 O 4 vcC j
TOVIPRY, L S~ (RXD) PDO O] 2 PB7 INT7)
——"'-;—ﬂ'"_'-" - | T (TXD)PD1]3 PB6 INTE) __/1'-*==-"3= \“p
WACh e Lty e M PA1 C] 4 PBS INTS) — n ¥
. - 1)PAO s PB4 (OC1B/PCINT4) TNk ':ﬁ_,
PD2 ] 6 PBS (OCIAPCINTY) " "7 _ "¢
INT1) PD3 | 7 PB2 (OCOAPCINT2) == - = 1CA
— (T0)PD4 |8 PB1 (AIN1PCINT1) o T ~
1)PD5 ]9 PBO (AINO/PCINTO) L W /
GND ] 10

-~
=

Lotk Z‘_,___# T taJ o P::L

17 | PB7 (UCSK/SCK/PCINTT)

18 |[J vce

----------

15

(] PB5 (MOSUDI/SDA/PCINTS)
] PB4 (OC1B/PCINT4)
] PB3 (OCIAPCINTS)

(] PB2 (OCOAPCINT2)
(] PB1 (AIN1/PCINT1)

(ocP) Pos (o

NOTE: Bottom pad should be soldered to ground.

Overview The ATtiny2313 is a low-power CMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing powerful instructions in a single clock cycle,
the ATtiny2313 achieves throughputs approaching 1 MIPS per MHz allowing the system

AT designer to optimize power consumption versus processing speed.
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ATtiny2313/V

Analog Comparator The Analog Comparator compares the input values on the positive pin AINO and nega-

. tive pin AIN1. When the voltage on the positive pin AINO is higher than the voltage on

\«to the negative pin AIN1, the Analog Comparator output, ACO, is set. The comparator's
= B0« \Lyee output can be set to trigger the Timer/Counter1 Input Capture function. In addition, the
o comparator can trigger a separate interrupt, exclusive to the Analog Comparator. The

=4 15625 user can select Interrupt triggering on comparator output rise, fall or toggle. A block dia-

gram of the comparator and its surrounding logic is shown in Figure 66.

Figure 66. Analog Comparator Block Diagram

.2&.12¢C Iﬁml vee

> ACH
Clade % ACIS1 ACIS0 ACIC
2, |2 I
/ "' S~ | \ > 0 7/C1 CAPTURE
/u“g;, = |6,0m? /M = 1o.5%T ACO -‘THBBEHII.II
(be (ue.e “4’\)
Analog Comparator Control
and Status Register - ACSR Bt 7 6 5 4 3 2 1 0
| _ACD. | ACBG | ACO | ACI | ACIE | ACIC | ACIS1 | ACISO | ACSR
1& l?j Read/Wirite RW - RW R AW AW RW RW AW
.,..1'-1\,._;,1; \ Initial Value 0 0 N/A 0 0 0 0 0
. [t’“ ‘ u . JI;. 2_1.1_ oA Bit 7 - ACD: Analog Comparator Disable
- L AU 2 When this bit is written logic one, the power to the Analog Comparator is switched off.
3 ¢ ' This bit can be set at any time to tum off the Analog Comparator. This will reduce power
(. — 6 > consumption in Active and Idle mode. When changing the ACD bit, the Analog Compar-
/ et ator Interrupt must be disabled by clearing the ACIE bit in ACSR. Otherwise an interrupt
as Tv 3?0 T.2 wg can occur when the bit is changed.
L. e B2e B * Bit 6 - ACBG: Analog Comparator Bandgap Select

oy 1 s B0 UBWE When this bit is set, a fixed bandgap reference voltage replaces the positive input to the

\ Analog Comparator. When this bit is cleared, AINO is applied to the positive input of the
2o 26 - &wsd (Lzevz ) Analog Comparator. See “Intemnal Voltage Reference” on page 37.

¢ Bit5 - ACO: Analog Comparator Output
The output of the Analog Comparator is synchronized and then directly connected to

-
k|

M\ Ao wWT? C’F i)

¢ ACO. The synchronization introduces a delay of 1 - 2 clock cycles.
| e Bit 4 - ACI: Analog Comparator Interrupt Flag
7
L * TS This bit is set by hardware when a comparator output event triggers the interrupt mode
£ ) defined by ACIS1 and ACIS0. The Analog Comparator interrupt routine is executed if

the ACIE bit is set and the I-bit in SREG is set. ACl is cleared by hardware when execut-
ing the corresponding interrupt handling vector. Alternatively, ACI is cleared by writing a
logic one to the flag.

e Bit 3 - ACIE: Analog Comparator Interrupt Enable

‘El 149
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Interrupts
Interrupt Vectors in
ATtiny2313
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ATtiny2313/V

This section describes the specifics of the interrupt handling as performed in
ATtiny2313. For a general explanation of the AVR interrupt handling, refer to “Reset and
Interrupt Handling” on page 11.

Table 21. Reset and Interrupt Vectors

Vector | Program

No. | Address | Source Interrupt Definition

1 0x0000 | RESET External Pin, Power-on Reset, Brown-out Reset,

and Watchdog Reset

2 | 0x0001 | INTO External Interrupt Request 0

3 0x0002 | INT1 External Interrupt Request 1

4 0x0003 | TIMER1 CAPT Timer/Counter1 Capture Event

5 0x0004 | TIMER1 COMPA Timer/Counter{ Compare Match A & . w7

l 6 0x0005 | TIMER1 OVF Timer/Counter1 Overflow e @\

7 0x0006 | TIMERO OVF Timer/Counter0 Overflow Bewi\ T

8 0x0007 | USARTO, RX USARTO0, Rx Complete

9 0x0008 | USARTO, UDRE USARTO Data Register Empty

10 0x0009 | USARTO, TX USARTO, Tx Complete

1" 0x000A | ANALOG COMP Analog Comparator

12 | Ox000B | PCINT Pin Change Interrupt

13 0x000C | TIMER1 COMPB Timer/Counter1 Compare MatchB [({. B¢
14 0x000D | TIMERO COMPA Timer/Counter0 Compare Match A R L
15 0x000E | TIMERO COMPB | Timer/CounterQ) Compare Match B B 7
16 0x000F | USI START USI Start Condition

i 17 0x0010 | USI OVERFLOW USI Overfiow
18 0x0011 | EE READY EEPROM Ready
19 | 0x0012 | WDT OVERFLOW | Watchdog Timer Overflow
) 4 & 'Hl v < { -
SSPPP W N B i i 7
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Register Summary

\ ST
m
Name Bit7 Bit5 Bit 2 Bit 1

Address | Bit6 Bit 4 Bit 3 Bit 0 Page
0x3F (0x5F) SREG | T H s v N Z c 7
Ox3E (Ox5E) Reserved - - - - - - - -
__ |90 (0x5D) SPL SP7 | SP8 SP5 SP4 SP3 SP2 SP1 SPO 10
w0, [ |0x3C (0x5C) OCRO0B Timer/Counter0 — Compare Register B 77
L0 Ox38 (0x58) GIMSK INT1 & INTO A PCE - - - - - 59
Ox3A (Ox5A) EIFR INTF1 . INTFO PCIF - - - - - 61
el U |_ox30 (0x59) TIMSK TOE1 ¢ | oclElA® |  ociEB © 5 ICIEY © | OCIE0B | TOIED © OCIEDA | 78, 109
0x38 (0x58) TFR TOV1 | OCF1A OCF1B - ICF1 OCF0B TOVO OCFOA 78
0x37 (0x57) SPMCSR - L - - CTPB RFLB PGWRT PGERS SELFPRGEN 155
- [ | 0x38 (0x56) OCROA | —___ Timed/Counter0 - Register A B G WL 7
036 (0x85) | _wouch P [ | Tswi— ] s | sw\ | Lisoi o] e o] —woer o] men ] 2, 4
_|_0x34 (0x59) MCUSR - - ] - ~ WDRF < BORF - | EXTRF PORF 38 fLed
11 [ L_ox33 (0x53) TCCROB FOCOA | FOCOB | - - wGMo2 @| cse (o] csm & CS00 | 76
0x32 (0x52) TCNTO Timer/Counter0 (8-bit) 77
. |__0x31 (0x51) OSCCAL - CALS CAL5 CAL4 CAL3 CAL2 CAL1 CALD 25
DALl 0x90 (0x50) TCCROA COMOA1 | COMOAD =| COmoB1 COMOBO - - - WGMO1 < WGMOO 73
Ox2F (Ox4F) TCCRI1A COM1A1 COM1AD COM1B1 COM1BO 2 - WGM11 WGM10 104
Ox2E (Ox4E) TCCR1B ICNC1 ICES1 - WGM13 WGM12 CS12 cs11 cs10 107
0x2D (0x4D) TCNT1H Timer/Counter1 — Counter Register High Byte 108
0x2C (0ndC) TCNTIL Timet/Counter] — Counter Register Low Byte 108
Ox2B (0x4B) OCR1AH Timer/Counter1 — Compare Register A High Byte 108
x2A (Ox4A) OCR1AL Timer/Counter1 — Compare Register A Low Byte 108
29 (On49) OCR1BH Timec/Counter1 — Compare Register B High Byte 109
0x28 (Ox48) OCR1BL Timet/Counter1 — Compare Register B Low Byte 109
027 (On47) Reserved = - - = - - - -
0x26 (Ox46) CLKPR CLKPCE - - - , CLKPS3 CLKPS2 CLKPS1 CLKPSO 27
Ox25 (0x45) ICR1H Timer/Counter1 - input Capture Register High Byte 109
Ox24 (Oxd4) ICRIL Timer/Counter1 - input Capture Register Low Byte 109
0x23 (0cd3) GTCCR - - | - - | - - - PSR10 a1
022 (ox42) TCCRIC FOC1A FOC1B - - s - - = 108
21 (Ond1) WDTCSR WDIF WDIE WDP3 WDCE WDE WDP2 WDP1 WDPO 41
0x20 (0x40) PCMSK PCINT7 PCINTS PCINTS PCINT4 PCINT3 PCINT2 PCINT1 PCINTO 61
Ox1F (03F) Reserved - - - - - - - -
Ox1E (03E) EEAR - EEPROM Address Register 15
0x1D (Ox30) EEDR EEPROM Data Register 16
0x1C (0x3C) EECR - - EEPM1 EEPMO EERIE EEMPE EEPE EERE 16
Ox1B (0x38) PORTA o - - - ~ PORTR2 PORTAI PORTAO 57
Ox1A (Ox3A) DDRA - - - - . DDA2 DDA1 DDAD 57
Ox19 (0x39) PINA = X - - - PINAZ PINA1 PINAD 57
Ox18 (0x38) PORTB PORTB? PORTBS PORTBS PORTBA4 PORTB3 PORTB2 PORTB1 PORTBO 57
Ox17 (0x37) DDRB DDB7 DDB6 DDBS DDB4 DDB3 DDB2 DDB1 DDBO 57
0x16 (0x36) PINB PINB7 PINB6 PINBS PINB4 PINB3 PINB2 PINB1 PINBO 57
Ox15 (0x35) GPIOR2 General Purpose /O Register 2 20
Ox14 (0x34) GPIOR1 General Purpose /O Register 1 20
Ox13 (0x33) GPIOR0 General Purpose VO Register 0 20
0x12 (0x32) PORTD - PORTDS PORTDS PORTD4 PORTD3 PORTD2 PORTD1 PORTDO 57
Ox11 (Ox31) DORD - DODS DDO5 DDD4 DDD3 DDD2 DOD1 DDDO 57
0x10 (0x30) PIND - PINDS PIND5 PIND4 PIND3 PIND2 PIND1 PINDO 57
OxOF (0x2F) USIDR USI Data Register _ 144
Ox0E (OX2E) USISR USISIF USIOIF USIPF USIDG USICNT3 USICNT2 USICNT1 | usicTo 145
0x0D (0x2D) USICR USISIE USIOIE USIWM1 USIWMO USICS1 USICSO usictk |  usmc 146
0x0C (0x2C) UDR UART Data Register (8-bit) 129
0x08 (0x28B) UCSRA RXC TXC uoRe | FE DOR UPE u2x |  mPCM 129
Ox0A (0x2A) UCSRB RXCIE TXCIE UDRIE | RXEN T™WEN | ucsz2 RxB8 | TxBs 131
| 009 (0x29) UBRRL UBRRH(7:0] 133
L L | 0x08 (0x28) ACSR ACD O Acsc_ | ACO ¢ €| ACE | AcCIC 9| ACS1© ACISO O 149
Ow07 (0x27) Aesarved - - - - - - - -
0x06 (0x26) Reserved - - - - - - - -
Ox0S (0x25) Reserved - - - - - - - -
0x04 (0x24) Reserved - - | - - - - - -
X | 0x03 (0x23) UCSRAC - UMSEL UPM1 UPMO USBs UCSZ1 UCSZ0 UCPOL 132
v 002 (D22) UBRRH - - - - UBRRAH(11:8) 133
d,zgf.; 0x01 (0x21) DIDR - - - - - - T ANID | AINOD & 150
_ 0x00 {0x20) 'Reserved - - - - - - - ~
. ¥ |
£ s b




