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ATtiny2313 memory use summary [bytes]:  
Segment    Begin            End       Code     Data     Used   Size    Use% 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
[.cseg]    0x000000     0x0004f2    508      758      1266   2048   61.8% 
[.dseg]   0x000060    0x00009d      0        61         61    128   47.7% 
[.eseg]    0x000008     0x000045       0         61          61     128   47.7% 
 
Assembly complete, 0 errors. 0 warnings 
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, .  
.  

. (  5.1,  1  5).  
-

:  
-  ( .  5.1);  
- -

;  
-  ( ) ;  
- , ;  
- ;  
- ;  
-  ( ) .  

, , , -
. , ,  

. -
.  

 
, -

 5.1. , .  
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4  

 
.include 

.  
 

-
. ,  

. 
, , -

,  
, .  

-
 .include.  

, . -
, , , ,  

, . 
,  5.1  1  

 tn2313def. inc.  
 tn2313def. inc - .  

 ATiny2313.  
, -

. , , -
.  

 
.list 

.  
 

  – ,  
. -

, . ,  
, . -

.  
. , -

.  
  
.def 

.  
 

 
, . 

 
.  r16 -

 temp  temporary – .  
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 3 ( .  5.1). -
 r16  temp. -

. -
,  

. ,  
.  

. ,  
 tn2313def. inc.  

 
.cseg 

.  
 

: -
 (Flash),  (SRAM)  

(EEPROM).  
.  « ». 

, :  
-  ( ) .................... .cseg;  
-  (SRAM) ................ ................. .dseg;  
-  EEPROM ......................... ................. .eseg.  

. -
, -

. , -
.  

,  
. -

.  dseg  
eseg .  cseg.  

-
, , . -
, . 

.  
. -

 « ».  
 

. , . -
.  

,  
.  

.  
. , -

.  
, . .  
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.org 
.  

 
 

, -
. ,  

.  .org.  
. 

 .org  – . 
,  .org 0x10  0x10.  

, -
. -

.  
 

.  5 . -
 org , -

. 
 
 

5  
 

ldi 
 SRAM .  

 
 6  (  5.1)  

temp (r l6) ,  
SRAM.            RAMEND.            
tn2313def. inc.  (  ATiny2313)  
RAMEND  $7F.  

 5.1,  ldi :  
-  –  SRAM, ;  
-  – .  

, , 
. ,  
. .  

 
  
out 

 SRAM  ( ).  
 

:  
 - , ;  

-  -  SRAM, .  
 7  temp  SPL.  
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in 

.  
 

. , ,  
.  16  

PORTD  temp.  
 

rjmp 
.  

 
 – .  18 -

,  
 main –  16. .  

 rjmp  
. , ,  

.  ( ) –  
. .  

. -
, ,  

.  
 rjmp . -

 
.  

.  ± 2 .  
 rjmp, -

.  
 

6  (  5.1) 
 

.  
.  
. ,  

, . 
 –  include,  

 ( .  5.1  1). -
 AVR-Studio .  

 AVR - .  
 «C: \ Program Files \ Atmel \ AVR Tools \ AvrAssembler 

\ Appnotes \».  
. ,  

.  
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 5.1 
 

;############################################## 
 ;##                                    1                                ## 
 ;##                     ## 
 ;############################################## 
 
 ;-------------------------  
 
1 .include "tn2313def.inc"  ;  
2 .list     ;  
3 .def temp = r16   ;  
 
 ;-------------------------  
 
4 .cseg      ;  
5 .org  0    ;  
 

;--------------------------  
 
6 ldi   temp, RAMEND ;   
7 out   SPL, temp  ;  
 

;--------------------------  
 
8 ldi   temp, 0  ;  0  temp 
9 out   DDRD, temp   0  DDRD (  PD ) 
 
10 ldi  temp, 0xFF   $FF  temp 
11 out  DDRB,  temp   ;  temp  DDRB (  PB ) 
12 out  PORTB, temp  ;  temp  PORTB ( ) 
13 out  PORTD, temp  ;  temp  PORTD ( . . .) 
 

;---------------------------  
 
14 ldi   temp, 0x80  ;  
15 out  ACSR, temp 
 

;--------------------------  
 
16 main:in  temp, PIND  ;  PD 
17 out  PORTB, temp  ;  PB 
18 rjmp  main   ;  
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 ATiny2313  tn2313def. inc. 
,  

.include  ( ). -
.  

 .list (  2) .  
 .def (  3). , ,  

 r16  temp.  temp -
.  r16, , 

0  r15, . ,  
 14  temp  ldi.  

ldi  r0 – r15.  r16.  
 (  4, 5)  

.  
.  

 6  7 .  SPL -
.  

SRAM.  
 RAMEND.  

 (  tn2313def. Inc).  
Atiny2313  RAMEND  0x7F.  

,  
 AVR .  

.  temp.  
.  

RAMEND  temp (  6),  temp -
 SPL (  7).  

 8-12 .  
,  PD ,  

 – . -
 DDRx.  DDRD 

 (  PD ),  
DDRB  ( ). , -

 PD.  
 (  0xFF)  PORTD. , -

, . -
.  

-
 temp.  (  8). 

 DDRD (  9).  temp -
 0xFF (  10).  DDRB, 

PORTB, PORTD (  11,12,13).  
 14  15       . , 

            -
. -
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,  
.  14  15.  

 temp -
 0x80  ACSR.  ACSR  

,  0x80,  
, .  

. 
 1-15  

.  
 16-18 .  

 
.  – ,  

.  
 

, , , 
.  

 PD .  
.  

. .  
 PD  

temp (  16).  (  17). -
 (  18). 

 main.  
, , -

.  PD -
. ,  S1 ,  

 PD0 0. -
.  S1  PD0 -
0, .  

-
.  

PD1-PD6,  ( -
) – 1- 7.  

. ,  
 (  8-13).  

 
 

7  
 
7.1 ;  
7.2  –  «AVR 

Studio»; 
7.3 ,  

 ATiny2313;  
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7.4   
AVR- ;  

7.5 : 8.1 - 8.4.  
 

8  
 
8.1 ;  
8.2 ;  
8.3   

;  
8.4 ;  
8.5  «AVR Studio»   

.  
 

9  
 
9.1 ;  
9.2 ;  
9.3 .8.3   
9.4 ;  
9.5 .  

 
10  

 
10.1 . 
2.1?  
10.2 . 2.1? .  
10.3 ?  
10.4 , -

 ? 
10.5 -

 ? 
10.6  ? 
10.7  ?  
10.8  

 ? 
10.9  ? 
10.10  ? 
 

  AVR-  
 

 1 ,  
 AVR- ,  2 –  AVR-

. 
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 1 – ,  

, 
  

 
SREG  

C  (1- ) 
Z  (1-  SREG) 
N  (2-  SREG) 
V  (3-  SREG) 
S  (4-  SREG); S=N V 
H  (5-  SREG) 
T  (6-  SREG) 
I  (7-  SREG) 

 
Rd  ( )  
Rr  
K  ( ) 
k  
b  (0...7) 
s  SREG (0...7) 

X, Y, Z  (X=R27:R26; Y=R29:R28; Z=R31:R30) 
I/O  
P  
q  (6- ) 
,  ( )  

 
•  

  
  

 
PC  ( ) 

STAC  
SP  

 
0  „0” 
1  „1” 
-  

 
 

 2 –  AVR-  
 
   

 
ADD Rd,Rr  Rd Rd + Rr 
ADC Rd,Rr  Rd Rd + Rr + C 
ADIW Rd,K -

 
Rdh:Rdl   Rdh:Rdl+K 

SUB Rd,Rr  Rd Rd - Rr 
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SUBI Rd,K  Rd Rd - K 
SBC Rd,Rr  Rd Rd - Rr - C 
SBCI Rd,K -

 
Rd Rd - K - C 

SBIW Rd,K  Rdh:Rdl Rdh:Rdl-K 
AND Rd,Rr  AND Rd Rd Rr 
ANDI Rd,K  AND  

 
Rd Rd K 

OR Rd,Rr  OR Rd Rd v Rr 
ORI Rd,K  OR  

 
Rd Rd v K 

EOR Rd,Rr    OR Rd Rd Rr 
COM Rd  Rd $FF Rd 
NEG Rd  Rd $00  Rd 
SBR Rd,K  Rd Rd v K 
CBR Rd,K  Rd Rd ($FF - K) 
INC Rd  Rd Rd + 1 
DEC Rd  Rd Rd 1 
TST Rd  Rd Rd Rd 
CLR Rd  Rd Rd Rd 
SER Rd  Rd $FF 
CP Rd,Rr  Rd Rr 
CPC Rd,Rr  Rd Rr C 
CPI Rd,K  Rd K 

   
RJMP k  PC PC + k + 1 
IJMP  PC Z 
JMP k  PC  k 
RCALL k  PC PC + k + 1 
ICALL  PC  Z 
CALL k  PC k 
RET  PC STACK 
RETI  PC STACK 
CPSE Rd,Rr  if (Rd = Rr)PC PC + 2 or 3 
SBRC Rd,b -

 
if (Rr(b)=0)PC PC + 2 or 3 

SBRS Rd,b -
 

if (Rr(b)=1)PC PC + 2 or 3 

SBIC P,b /O -
 

if (P(b)=0)PC PC + 2 or 3 

SBIS P,b /O -
 

if (P(b)=1)PC PC + 2 or 3 

BRBS s,k  
 

if (SREG(s) = 1) then PC PC+k +1 

BRBC s,k  
 

if(SREG(s) = 0) then PC PC+k + 1 

BREQ k  if (Z = 1) then PC PC + k + 1 
BRCS k - if (C = 1) then PC PC + k + 1 
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BRNE k  if (Z = 0) then PC PC + k + 1 
BRCC k -

 
if (C = 0) then PC PC + k + 1 

BRSH k  
) 

if (C = 0) then PC PC + k + 1 

BRLO k  ( ) if (C = 1) then PC PC + k + 1 
BRMI k  if (N = 1) then PC PC + k + 1 
BRPL k  if (N = 0) then PC PC + k + 1 
BRGE k    

) 
if (N V= 0) then PC PC + k + 1 

BRLT k  ( ) if (N V= 1) then PC PC + k + 1 
BRHS k  

 
if (H = 1) then PC PC + k + 1 

BRHC k  
 

if (H = 0) then PC PC + k + 1 

BRTS k  if (T = 1) then PC PC + k + 1 
BRTC k  if (T = 0) then PC PC + k + 1 
BRVS k -

 
if (V = 1) then PC PC + k + 1 

BRVC k  if (V = 0) then PC PC + k + 1 
BRIE k  

 
if ( I = 1) then PC PC + k + 1 

BRID k  
 

if ( I = 0) then PC PC + k + 1 

 
MOV Rd,Rr  Rd Rr 
LDI Rd,K  Rd K 
LD Rd,X  Rd (X) 
LD Rd,X+  

 
Rd (X), X X + 1 

LD Rd,-X  
 

X X - 1, Rd (X) 

LDDRd,Y+q  Rd (Y + q) 
LDS Rd,k  Rd (k) 
ST X,Rr  (X) Rr 
ST X+,Rr -

 
ST (X) Rr,X X+ 1 

ST -X,Rr -
 

X X - 1, (X) Rr 

STD Y+q,Rr  (Y + q) Rr 
STS k,Rr  (k) Rr 
LPM  R0 (Z) 
ELPM -

 
R0 (RAMPZ + Z) 

IN Rd,P  Rd P 
OUT P, Rr  P Rr 
PUSH Rr  STACK Rr; SP SP-1 
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POP Rd  SP SP+1, Rd STACK 
 

SBI P,b /O I/O(P,b) 1 
CBI P,b /O I/O(P,b) 0 
LSL Rd  Rd(n+1) Rd(n), Rd(0) 0 
LSR Rd  Rd(n) Rd(n+1), Rd(7) 0 
ROL  Rd(0) C,Rd(n+1) Rd(n), C Rd(7) 
ROR Rd  Rd(7) C,Rd(n) Rd(n+1),C Rd(0) 
ASR Rd  Rd(n) Rd(n+1), n=0..6 
SWAP Rd  Rd(3..0) Rd(7..4),Rd(7..4) Rd(3..0) 
BSET s  SREG(s) 1 SREG(s) 
BCLR s  SREG(s) 0 SREG(s) 
BLD Rd,b  Rd(b) T 
BST Rd,b  T Rr(b) 

  0 
SEC  C 1 
SEN -

 
N 1 

CLN  N 0 
SEZ  Z 1 
CLZ  Z 0 
SEI -

 
I 1 

CLI -
 

I 0 

SES  S 1 
CLS  S 0 
SEV  V 1 
CLV  V 0 
SET  T 1 
CLT  T 0 
SEH  H 1 
CLH  H 0 
NOP  None 
SLEEP  SLEEP None 
WRD  None 
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1. .  AVR  Mega. -

. – .:  «  – XXI», 2007. – 592 .: . 
2. .  AVR  Tiny. -

. – .:  «  – XXI», 2007. – 432 .: . 
3.  AVR: , , -

. – .:  «  – XXI», 2004. – 288 .: . 
4. . . . -

. – .: « », 2006. – 304 ., . 
5. ., . -

 – .: , 2002. – 400 .: . 
6. . : . . . – 

.: , 2006. – 192 .: . 
7. ., .  

. . – :  « », 2004. – 212 .:  
 
 

 1 – 5  
,  6,7 –  

 
 
 


