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Ïðèíÿòûå îáîçíà÷åíèÿ

Ðåãèñòð ñòàòóñà (SREG):
SREG: Ðåãèñòð ñòàòóñà
C: Ôëàã ïåðåíîñà
Z: Ôëàã íóëåâîãî çíà÷åíèÿ
N: Ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ
V: Ôëàã-óêàçàòåëü ïåðåïîëíåíèÿ
        äîïîëíåíèÿ äî äâóõ
S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
H: Ôëàã ïîëóïåðåíîñà
T: Ôëàã ïåðåñûëêè, èñïîëüçóåìûé
        êîìàíäàìè  BLD è BST
I: Ôëàã ðàçðåøåíèÿ/çàïðåùåíèÿ
        ãëîáàëüíîãî ïðåðûâàíèÿ

Ðåãèñòðû è îïåðàíäû:
Rd: Ðåãèñòð íàçíà÷åíèÿ (è èñòî÷íèê) â
       ðåãèñòðîâîì ôàéëå
Rr: Ðåãèñòð èñòî÷íèê â ðåãèñòðîâîì ôàéëå
R: Ðåçóëüòàò âûïîëíåíèÿ êîìàíäû
K: Ëèòåðàë èëè áàéò äàííûõ (8 áèò)
k: Äàííûå àäðåñà êîíñòàíòû äëÿ ñ÷åò÷èêà
       ïðîãðàìì
b: Áèò â ðåãèñòðîâîì ôàéëå èëè I/O
             ðåãèñòð (3 áèòà)
s: Áèò â ðåãèñòðå ñòàòóñà (3 áèòà)

X, Y, Z:  Ðåãèñòð êîñâåííîé àäðåñàöèè
(X=R27:R26, Y=R29:R28, Z=R31:R30)
P: Àäðåñ I/O ïîðòà
q: Ñìåùåíèå ïðè ïðÿìîé àäðåñàöèè (6
       áèò)

I/O ðåãèñòðû
RAMPX, RAMPY, RAMPZ: Ðåãèñòðû ñâÿçàííûå ñ X,
Y è Z ðåãèñòðàìè, îáåñïå÷èâàþùèå êîñâåííóþ
àäðåñàöèþ âñåé îáëàñòè ÑÎÇÓ
ìèêðîêîíòðîëëåðà ñ îáúåìîì ÑÎÇÓ áîëåå 64
Êáàéò.

Ñòåê:
STACK: Ñòåê äëÿ àäðåñà âîçâðàòà è  îïóùåííûõ
â ñòåê ðåãèñòðîâ
SP: Óêàçàòåëü ñòåêà

Ôëàãè:
 <=> Ôëàã, íà êîòîðûé âîçäåéñòâóåò
       êîìàíäà
0: Î÷èùåííûé êîìàíäîé Ôëàã
1: Óñòàíîâëåííûé êîìàíäîé ôëàã
-: Ôëàã, íà êîòîðûé íå âîçäåéñòâóåò
       êîìàíäà

Ñâîäíàÿ òàáëèöà óñëîâíûõ ïåðåõîäîâ

 Òåñòèðîâàíèå Áóëåâî Ìíåìîíèêà Êîìïëåìåíòàðíîå Áóëåâî Ìíåìîíèêà Êîììåíòàðèé
 óñëîâèÿ âûðàæåíèå óñëîâèå âûðàæåíèå
 Rd > Rr Z   (N   V)=0 BRLT* Rd < Rr Z+(N   V)=1 BRGE* Ñî çíàêîì

 Rd > Rr (N   V)=0 BRGE Rd < Rr (N   V)=1 BRLT Ñî çíàêîì

 Rd = Rr Z=1 BREQ Rd = Rr Z=0 BRNE Ñî çíàêîì

 Rd < Rr Z+(N   V)=1 BRGE* Rd > Rr Z  N   V)=0 BRLT* Ñî çíàêîì

 Rd < Rr (N   V)=1 BRLT Rd > Rr (N   V)=0 BRGE Ñî çíàêîì

 Rd > Rr C+Z=0 BRLO* Rd < Rr C+Z=1 BRSH* Áåç çíàêà

 Rd > Rr C=0 BRSH/BRCC Rd < Rr C=1 BRLO/BRCS Áåç çíàêà

 Rd = Rr Z=1 BREQ Rd = Rr Z=0 BRNE Áåç çíàêà

 Rd < Rr C+Z=1 BRSH* Rd > Rr C+Z=0 BRLO* Áåç çíàêà

 Rd < Rr C=1 BRLO/BRCS Rd > Rr C=0 BRSH/BRCC Áåç çíàêà

 Ïåðåíîñ C=1 BRCS Íåò ïåðåíîñà C=0 BRCC Ïðîñòîé

 Îòðèöàòåëüíîå N=1 BRMI Ïîëîæèòåëüíîå N=0 BRPL Ïðîñòîé

 çíà÷åíèå çíà÷åíèå

 Ïåðåïîëíåíèå V=1 BRVS Íåò ïåðåïîëíåíèÿ V=0 BRVC Ïðîñòîé

 Íóëåâîå çíà÷åíèå Z=1 BREQ Íå íóëåâîå çíà÷åíèå Z=0 BRNE Ïðîñòîé

* Ñìåíà Rd è Rr ïðè îïåðàöèè ïåðåä òåñòèðîâàíèåì, ò.å. CP Rd,Rr  > CP Rr,Rd

Ñèñòåìà êîìàíä 8-ðàçðÿäíûõ RISC
ìèêðîêîíòðîëëåðîâ ñåìåéñòâà AVR.
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Àðèôìåòè÷åñêèå è ëîãè÷åñêèå êîìàíäû

Ìíåì- Îïåð- Îïèñàíèå Îïåðàöèÿ Ôëàãè Ê-âî
îíèêà àíäû öèê-

ëîâ

ADD Rd,Rr Add without Carry - Rd<  Rd + Rr Z,C,N,V,H 1
Ñëîæèòü áåç ïåðåíîñà

ADC Rd,Rr Add with Carry - Ñëîæèòü ñ ïåðåíîñîì Rd<  Rd + Rr + C Z,C,N,V,H 1
ADIW Rd,K Add Immediate to Word- Ñëîæèòü

íåïîñðåäñòâåííîå çíà÷åíèå ñî ñëîâîì Rdh:Rdl<  Rdh:Rdl + K Z,C,N,V 2
SUB Rd,Rr Subtract without Carry - Rd<  Rd - Rr Z,C,N,V,H 1

Âû÷åñòü áåç ïåðåíîñà
SUBI Rd,K Subtract Immediate - Âû÷åñòü

íåïîñðåäñòâåííîå çíà÷åíèå Rd<  Rd - K Z,C,N,V,H 1
 SBC Rd,Rr Subtract with Carry - Âû÷åñòü ñ ïåðåíîñîì Rd<  Rd - Rr - C Z,C,N,V,H 1
SBCI Rd,K Subtract Immediate with Carry - Âû÷åñòü

íåïîñðåäñòâåííîå çíà÷åíèå ñ ïåðåíîñîì Rd<  Rd - K - C Z,C,N,V,H 1
SBIW Rd,K Subtract Immediate from Word- Âû÷åñòü

íåïîñðåäñòâåííîå çíà÷åíèå èç ñëîâà Rdh:Rdl<  Rdh:Rdl - K Z,C,N,V 2
AND Rd,Rr Logical AND- Âûïîëíèòü ëîãè÷åñêîå AND Rd<  Rd  Rr Z,N,V 1
ANDI Rd,K Logical AND with Immediate-

Âûïîëíèòü ëîãè÷åñêîå AND
c íåïîñðåäñòâåííûì çíà÷åíèåì Rd<  Rd  K Z,N,V 1

OR Rd,Rr Logical OR - Âûïîëíèòü ëîãè÷åñêîå OR Rd<  Rd v Rr Z,N,V 1
ORI Rd,K Logical OR with Immediate -

Âûïîëíèòü ëîãè÷åñêîå OR ñ
íåïîñðåäñòâåííûì çíà÷åíèåì Rd<  Rd v K Z,N,V 1

EOR Rd,Rr Exclusive OR - Âûïîëíèòü Rd<  Rd   Rr Z,N,V 1
èñêëþ÷àþùåå OR

COM Rd One�s Complement - Âûïîëíèòü
äîïîëíåíèå äî åäèíèöû Rd<  $FF - Rd Z,C,N,V 1

 NEG Rd Two�s Complement - Âûïîëíèòü Rd<  $00 - Rd Z,C,N,V,H 1
äîïîëíåíèå äî äâóõ

SBR Rd,K Set Bits in Register- Rd<  Rd v K Z,N,V 1
Óñòàíîâèòü áèòû â ðåãèñòðå

CBR Rd,K Clear Bits in Register - Rd<  Rd  ($FF - K) Z,N,V 1
Î÷èñòèòü áèòû â ðåãèñòðå

INC Rd Increment - Èíêðåìåíòèðîâàòü Rd<  Rd + 1 Z,N,V 1
DEC Rd Decrement - Äåêðåìåíòèðîâàòü Rd<  Rd - 1 Z,N,V 1
TST Rd Test for Zero or Minus - Rd<  Rd  Rd Z,N,V 1

Ïðîâåðèòü íà íîëü èëè ìèíóñ
CLR Rd Clear Register- Î÷èñòèòü ðåãèñòð Rd<  Rd   Rd Z,N,V 1
SER Rd Set all bits in Register- Rd<  $FF Íåò 1

Óñòàíîâèòü âñå áèòû ðåãèñòðà
CP Rd,Rr Compare- Ñðàâíèòü Rd  - Rr Z,C,N,V,H 1
CPC Rd,Rr Compare with Carry - Rd - Rr - C Z,C,N,V,H 1

Ñðàâíèòü ñ ó÷åòîì ïåðåíîñà
CPI Rd,K Compare with Immediate- Rd - K Z,C,N,V,H 1

Ñðàâíèòü c êîíñòàíòîé
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Êîìàíäû ïåðåõîäîâ

 Ìíå- Îïå- Îïèñàíèå Îïåðàöèÿ Ôëà- Ê-âî
 ìîíè- ðàí- ãè öèê-
 êà äû ëîâ
 RJMP k Relative Jump - Ïåðåéòè îòíîñèòåëüíî PC<  PC + k + 1 Íåò 2
 IJMP Indirect Jump- Ïåðåéòè êîñâåííî PC<  Z Íåò 2
 JMP k Jump- Ïåðåéòè PC<  k Íåò 3
 RCALL k Relative Call to Subroutine - Âûçâàòü

ïîäïðîãðàììó îòíîñèòåëüíî PC<  PC + k + 1 Íåò 3
 ICALL Indirect Call to Subroutine - Âûçâàòü

ïîäïðîãðàììó êîñâåííî PC<  Z Íåò 3
 CALL k Long Call to a Subroutine - Âûïîëíèòü

äëèííûé âûçîâ ïîäïðîãðàììû PC<  k Íåò 4
 RET Return from Subroutine - PC<  STACK Íåò 4

Âåðíóòüñÿ èç ïîäïðîãðàììû
 RETI Return from Interrupt- Âåðíóòüñÿ èç ïðåðûâàíèÿ PC<  STACK I 4
 CPSE Rd,Rr Compare Skip if Equal- Ñðàâíèòü è If Rd = Rr then

ïðîïóñòèòü åñëè ðàâíî PC<  PC + 2 (or 3), Íåò 1/2/3
 SBRC Rr,b Skip if Bit in Register is Cleared- Ïðîïóñòèòü If Rr (b) = 0 then PC<  PC

åñëè áèò â ðåãèñòðå î÷èùåí + 2 (or 3) Íåò 1/2/3
 SBRS Rr,b Skip if Bit in Register is Set- Ïðîïóñòèòü If Rr(b) = 1 then PC<  PC

åñëè áèò â ðåãèñòðå óñòàíîâëåí + 2 (or 3) Íåò 1/2/3
 SBIC P,b Skip if Bit I/O Register is Cleared - Ïðîïóñòèòü If I/O(P,b) = 0 then PC<

åñëè áèò â ðåãèñòðå I/O î÷èùåí PC + 2 (or 3) Íåò 1/2/3
 SBIS P,b Skip if Bit I/O Register is Set- Ïðîïóñòèòü If I/O(P,b) = 1 then PC<

åñëè áèò â ðåãèñòðå I/O óñòàíîâëåí PC + 2 (or 3) Íåò 1/2/3
 BRBS s,k Branch if Bit in SREG is Set- Ïåðåéòè åñëè If SREG(s) = 1 then

áèò â ðåãèñòðå ñòàòóñà óñòàíîâëåí PC<  PC + k +1 Íåò 1/2
 BRBC s,k Branch if Bit in SREG is Cleared - Ïåðåéòè If SREG(s) = 0 then

åñëè áèò â ðåãèñòðå ñòàòóñà î÷èùåí PC<  PC + k +1 Íåò 1/2
 BREQ k Branch if Equal- Ïåðåéòè åñëè ðàâíî If Rd = Rr (Z = 1) then

PC<  PC + k +1 Íåò 1/2
 BRNE k Branch if Not Equal- Ïåðåéòè åñëè íå ðàâíî If Rd = Rr (Z = 0) then

PC<  PC + k +1 Íåò 1/2
 BRCS k Branch if Carry Set- Ïåðåéòè åñëè ôëàã If Ñ= 1 then

ïåðåíîñà óñòàíîâëåí PC<  PC + k +1 Íåò 1/2
 BRCC k Branch if Carry Cleared- Ïåðåéòè åñëè If Ñ= 0 then

ôëàã ïåðåíîñà î÷èùåí PC<  PC + k +1 Íåò 1/2
 BRSH k Branch if Same or Higher (Unsigned) - Ïåðåéòè If Rd > Rr (C = 0) then

åñëè ðàâíî èëè áîëüøå (áåç çíàêà) PC<  PC + k +1 Íåò 1/2
 BRLO k Branch if Lower (Unsigned) - Ïåðåéòè åñëè If Rd < Rr (C = 1) then

ìåíüøå (áåç çíàêà) PC<  PC + k +1 Íåò 1/2
 BRMI k Branch if Minus - Ïåðåéòè åñëè ìèíóñ If N = 1 then Íåò 1/2

PC<  PC + k +1
 BRPL k Branch if Plus- Ïåðåéòè åñëè ïëþñ If N = 0 then Íåò 1/2

PC<  PC + k +1
 BRGE k Branch if Greater or Equal (Signed)- Ïåðåéòè f Rd > Rr (N   V = 0) then

åñëè áîëüøå èëè ðàâíî (ñ ó÷åòîì çíàêà) PC<  PC + k +1 Íåò 1/2
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 BRLT k Branch if Less Then (Signed) - Ïåðåéòè If Rd < Rr (N   V = 1)
åñëè ìåíüøå ÷åì (ñî çíàêîì) then PC<  PC + k +1 Íåò 1/2

 BRHS k Branch if Half Carry Flag is Set- Ïåðåéòè åñëè If H = 1 then
ôëàã ïîëóïåðåíîñà óñòàíîâëåí PC<  PC + k +1 Íåò 1/2

 BRHC k Branch if Half Carry Flag is Cleared - Ïåðåéòè If H = 0 then
åñëè ôëàã ïîëóïåðåíîñà î÷èùåí PC<  PC + k +1 Íåò 1/2

 BRTS k Branch if T Flag is Set- Ïåðåéòè åñëè If T = 1 then Íåò 1/2
ôëàã T óñòàíîâëåí PC<  PC + k +1

 BRTC k Branch if T Flag is Cleared- Ïåðåéòè If T = 0 then
åñëè ôëàã T î÷èùåí PC<  PC + k +1 Íåò 1/2

 BRVS k Branch if Overflow Set - Ïåðåéòè åñëè If V = 1 then
ïåðåïîëíåíèå óñòàíîâëåíî PC<  PC + k +1 Íåò 1/2

 BRVC k Branch if Overflow Cleared- Ïåðåéòè åñëè If V = 0 then
ïåðåïîëíåíèå î÷èùåíî PC<  PC + k +1 Íåò 1/2

 BRIE k Branch if Global Interrupt is Enabled - Ïåðåéòè If I = 1 then
åñëè ãëîáàëüíîå ïðåðûâàíèå ðàçðåøåíî PC<  PC + k +1 Íåò 1/2

 BRID k Branch if Global Interrupt is Disabled - Ïåðåéòè If I = 0 then
åñëè ãëîáàëüíîå ïðåðûâàíèå çàïðåùåíî PC< PC + k +1 Íåò 1/2

Êîìàíäû ïåðåñûëêè äàííûõ

 Ìíå- Îïåð- Îïèñàíèå Îïåðàöèÿ Ôëà- Ê-âî
 ìîíè- àíäû ãè öèê-
 êà ëîâ
 ELPM Extended  Load  Program Memory -  Ðàñøèðåííàÿ  çàãðóçêà R

0
<  (Z+RAMPZ) Íåò 3

ïàìÿòè  ïðîãðàìì
 MOV Rd,Rr Copy Register- Êîïèðîâàòü ðåãèñòð Rd<   Rr Íåò 1
 LDI Rd,K Load Immediate - Çàãðóçèòü íåïîñðåäñòâåííîå çíà÷åíèå Rd<   K Íåò 1
 LDS Rd,k Load Direct from RAM - Rd<   (k) Íåò 3

Çàãðóçèòü íåïîñðåäñòâåííî èç ÑÎÇÓ
 LD Rd,X LD - Load Indirect - Çàãðóçèòü êîñâåííî Rd<   (X) Íåò 2
 LD Rd,X+ Load Indirect and Post-Increment - Çàãðóçèòü Rd<   (X),

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè X<   X + 1 Íåò 2
 LD Rd,-X Load Indirect and Pre-Decrement - Çàãðóçèòü X<   X - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî Rd<   (X) Íåò 2
 LD Rd,Y Load Indirect - Çàãðóçèòü êîñâåííî Rd<   (Y) Íåò 2
 LD Rd,Y+ Load Indirect and Post-Increment - Çàãðóçèòü Rd<    (Y),

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè Y<   Y + 1 Íåò 2
 LD Rd,-Y Load Indirect and Pre-Decrement -Çàãðóçèòü Y<   Y - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî Rd<   (Y) Íåò 2
 LDD Rd,Y+q Load Indirect with Displacement - Rd<   (Y + q) Íåò 2

Çàãðóçèòü êîñâåííî ñî ñìåùåíèåì
 LD Rd,Z Load Indirect - Çàãðóçèòü êîñâåííî Rd<   (Z) Íåò 2
 LD Rd,Z+ Load Indirect and Post-Increment - Çàãðóçèòü Rd<    (Z),

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè Z<   Z + 1 Íåò 2
 LD Rd,-Z Load Indirect and Pre-Decrement - Çàãðóçèòü Z<   Z  - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî Rd<   (Z) Íåò 2
 LDD Rd,Z+q Load Indirect with Displacement - Rd<   (Z + q) Íåò 2

Çàãðóçèòü êîñâåííî ñî ñìåùåíèåì
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 STS k,Rr Store Direct to RAM - Çàãðóçèòü íåïîñðåäñòâåííî â ÑÎÇÓ (k)<  Rr Íåò 3
 ST X,Rr Store Indirect - Çàïèñàòü êîñâåííî (X)<  Rr Íåò 2
 ST X+,Rr Store Indirect and Post-Increment - Çàïèñàòü (X)<  Rr,

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè X<  X + 1 Íåò 2
 ST -X,Rr Store Indirect and Pre-Decrement - Çàïèñàòü X<  X - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî (X)<  Rr Íåò 2
 ST Y,Rr Store Indirect - Çàïèñàòü êîñâåííî (Y)<  Rr Íåò 2
 ST Y+,Rr Store Indirect and Post-Increment - Çàïèñàòü (Y) <   Rr,

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè Y<  Y + 1 Íåò 2
 ST -Y,Rr Store Indirect and Pre-Decrement - Çàïèñàòü Y<  Y - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî (Y)<  Rr Íåò 2
 STD Y+q, Rr Store  Indirect  with  Displacement  - (Y + q)<    Rr Íåò 2

Çàïèñàòü êîñâåííî ñî ñìåùåíèåì
 ST Z,Rr Store Indirect - Çàïèñàòü êîñâåííî (Z)<  Rr Íåò 2
 ST Z+,Rr Store Indirect and Post-Increment - Çàïèñàòü (Z)<  Rr,

êîñâåííî èíêðåìåíòèðîâàâ âïîñëåäñòâèè Z<  Z + 1 Íåò 2
 ST -Z,Rr Store Indirect and Pre-Decrement - Çàïèñàòü Z<  Z - 1,

êîñâåííî äåêðåìåíòèðîâàâ ïðåäâàðèòåëüíî (Z)<  Rr Íåò 2
 STD Z+q,  Rr Store  Indirect  with  Displacement  - (Z + q)<    Rr Íåò 2

Çàïèñàòü êîñâåííî ñî ñìåùåíèåì
 LPM Load Program Memory - Çàãðóçèòü áàéò ïàìÿòè ïðîãðàìì R0<  (Z) Íåò 3
 IN Rd,P Load an I/O Port to Register - Çàãðóçèòü äàííûå

èç ïîðòà I/O â ðåãèñòð Rd<  P Íåò 1
 OUT P, Rr Store  Register  to  I/O port - Çàïèñàòü  äàííûå

èç ðåãèñòðà â ïîðò I/O P<  Rr Íåò 1
 PUSH Rr Push Register on Stack - Ïîìåñòèòü ðåãèñòð â ñòåê STACK<  Rr Íåò 2
 POP Rd Pop Register from Stack - Çàãðóçèòü ðåãèñòð èç ñòåêà Rd<  STACK Íåò 2

Ïî-áèòîâûå êîìàíäû è êîìàíäû òåñòèðîâàíèÿ áèòîâ

Ìíå- Îïåðà Îïèñàíèå Îïåðàöèÿ Ôëàãè Ê-âî
ìî- íäû öèê-
íèêà ëîâ
 LSL Rd Logical Shift Left- Ëîãè÷åñêè ñäâèíóòü âëåâî Rd(n+1)<  Rd(n),

Rd(0)<  0, C<  Rd(7) Z,C,N,V,H 1
 LSR Rd Logical Shift  Right- Ëîãè÷åñêè ñäâèíóòü âïðàâî Rd(n)<  Rd(n+1),

Rd(7)<  0, C<  Rd(0) Z,C,N,V 1
 ROL Rotate Left trough Carry- Ñäâèíóòü âëåâî ÷åðåç Rd(0)<  C,

ïåðåíîñ Rd(n+1)<  Rd(n),
C<  Rd(7) Z,C,N,V,H 1

 ROR Rd Rotate Right trough Carry- Ñäâèíóòü âïðàâî Rd(7)<  C,
÷åðåç ïåðåíîñ Rd(n)<  Rd(n+1),

C<  Rd(0) Z,C,N,V 1
 ASR Rd Arithmetic Shift  Right- Àðèôìåòè÷åñêè Rd(n)<   Rd(n+1),

ñäâèíóòü âïðàâî n=0...6 Z,C,N,V 1
 SWAP Rd Swap Nibbles - Ïîìåíÿòü íèááëû ìåñòàìè Rd(3...0)<  >Rd(7...4) Íåò 1
 BSET s Flag Set -Óñòàíîâèòü ôëàã SREG(s)<  1 SREG(s) 1
 BCLR s Flag Clear -Î÷èñòèòü ôëàã SREG(s)<  0 SREG(s) 1
 SBI P, b Set bit to I/O  Register  -  Óñòàíîâèòü áèò â ðåãèñòð  I/O I/O (P,b)<    1 Íåò 2
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 CBI P,b Clear Bit in I/O Register - Î÷èñòèòü áèò â
ðåãèñòðå I/O I/O(P,b)<   0 Íåò 2

 BST Rd,b Bit Store from Register to T - Ïåðåïèñàòü áèò èç
ðåãèñòðà âî ôëàã T T<  Rd(b) T 1

 BLD Rd,b Bit Load from T to Register -Çàãðóçèòü T ôëàã â
áèò ðåãèñòðà Rd(b)<  T Íåò 1

 SEC Set Carry Flag- Óñòàíîâèòü ôëàã ïåðåíîñà Ñ<  1 C 1

 CLC Clear Carry Flag -Î÷èñòèòü ôëàã ïåðåíîñà C<  0 C 1

 SEN Set Negative Flag- Óñòàíîâèòü ôëàã N<  1 N 1

îòðèöàòåëüíîãî çíà÷åíèÿ

 CLN Clear Negative Flag -Î÷èñòèòü ôëàã

îòðèöàòåëüíîãî çíà÷åíèÿ N<  0 N 1

 SEZ Set Zero Flag- Óñòàíîâèòü ôëàã íóëåâîãî

çíà÷åíèÿ Z<  1 Z 1

 CLZ Clear Zero Flag - Î÷èñòèòü ôëàã íóëåâîãî

çíà÷åíèÿ Z<  0 Z 1

 SEI Set Global Interrupt Flag- Óñòàíîâèòü ôëàã

ãëîáàëüíîãî ïðåðûâàíèÿ I<  1 I 1

 CLI Clear Global Interrupt Flag -Î÷èñòèòü ôëàã

ãëîáàëüíîãî ïðåðûâàíèÿ I<  0 I 1

 SES Set Signed Flag- Óñòàíîâèòü ôëàã çíàêà S<  1 S 1

 CLS Clear Signed Flag - Î÷èñòèòü ôëàã çíàêà S<  0 S 1

 SEV Set Overflow Flag- Óñòàíîâèòü ôëàã

ïåðåïîëíåíèÿ V<  1 V 1

 CLV Clear Overflow Flag - Î÷èñòèòü ôëàã

ïåðåïîëíåíèÿ V<  0 V 1

 SET Set T Flag- Óñòàíîâèòü ôëàã T T<  1 T 1

 CLT Clear T Flag - Î÷èñòèòü ôëàã T T<  0 T 1

 SEH Set Half Carry Flag- Óñòàíîâèòü ôëàã ïîëó

ïåðåíîñà H<  1 H 1

 CLH Clear Half Carry Flag -Î÷èñòèòü ôëàã ïîëó

ïåðåíîñà H<  0 H 1

 NOP No Operation - Âûïîëíèòü õîëîñòóþ êîìàíäó Íåò 1

 SLEEP Sleep - Óñòàíîâèòü ðåæèì SLEEP Ñì. îïèñàíèå Íåò 1

êîìàíäû

 WDR Watchdog Reset- Ñáðîñèòü ñòîðîæåâîé òàéìåð Ñì. îïèñàíèå Íåò 1

êîìàíäû
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ADC - Add with Carry - Ñëîæèòü ñ ïåðåíîñîì

Îïèñàíèå:
Ñëîæåíèå äâóõ ðåãèñòðîâ è ñîäåðæèìîãî ôëàãà ïåðåíîñà (Ñ), ðàçìåùåíèå ðåçóëüòàòà
â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i)  Rd <  Rd + Rr + C

        Ñèíòàêñèñ Îïåðàíäû:  Ñ÷åò÷èê ïðîãðàìì:
(i) ADC Rd,Rr 0 < d < 31, 0 < r < 31  PC <  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

      0001 11rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - -     <=>   <=>    <=>    <=>   <=>    <=>

H: Rd3 Rr3+Rr3+R3+R3 Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü ïåðåíîñ èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7 Rr7 R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: Rd7 Rr7 R7 R7 R7 Rd7
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 Rr7+Rr7+R7+R7 Rd7
Óñòàíàâëèâàåòñÿ åñëè åñòü ïåðåíîñ èç MSB ðåçóëüòàòà,
â èíîì ñëó÷àå î÷èùàåòñÿ

R: (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
;  ÑëîæèòüR1 : R0 ñ R3 : R2

   add r2, r0 ;  Ñëîæèòü ìëàäøèé áàéò
   adc r3, r1 ;  Ñëîæèòü ñòàðøèé áàéò ñ ïåðåíîñîì

Ñëîâ:  1 (2 áàéòà)

Öèêëîâ: 1
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ADD - Add without Carry - Ñëîæèòü áåç ïåðåíîñà

Îïèñàíèå:
Ñëîæåíèå äâóõ ðåãèñòðîâ áåç äîáàâëåíèÿ ñîäåðæèìîãî ôëàãà ïåðåíîñà (Ñ),
ðàçìåùåíèå ðåçóëüòàòà â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i)  Rd<  Rd + Rr

      Ñèíòàêñèñ Îïåðàíäû:  Ñ÷åò÷èê ïðîãðàìì:
(i) ADD Rd,Rr 0 < d <31, 0 < r <31  PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0000 11rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - -    <=>    <=>    <=>   <=>    <=>    <=>

H: Rd3 Rr3+Rr3+R3+R3 Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü ïåðåíîñ èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7 Rr7 R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7  Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå
óñòàíîâëåí MSB, â èíîì ñëó÷àå î÷èùàåòñÿ

Z: R7 R6 R5 R4 R3 R2 R1 R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 Rr7+Rr7 R7+R7 Rd7
Óñòàíàâëèâàåòñÿ åñëè åñòü ïåðåíîñ èç MSB ðåçóëüòàòà, â èíîì ñëó÷àå
î÷èùàåòñÿ

 R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
add r1,r2 ; Ñëîæèòü r2 ñ r1  (r1=r1+r2)
adc r28,r28 ; Ñëîæèòü r28 ñ ñàìèì ñîáîé

  (r28=r28+r28)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ADIW - Add Immediate to Word-
Ñëîæèòü íåïîñðåäñòâåííîå çíà÷åíèå ñî ñëîâîì

Îïèñàíèå:
Ñëîæåíèå íåïîñðåäñòâåííîãî çíà÷åíèÿ (0-63) ñ ïàðîé ðåãèñòðîâ è ðàçìåùåíèå
ðåçóëüòàòà â ïàðå ðåãèñòðîâ. Êîìàíäà ðàáîòàåò ñ ÷åòûðüìÿ âåðõíèìè ïàðàìè ðåãèñòðîâ,
óäîáíà äëÿ ðàáîòû ñ ðåãèñòðàìè óêàçàòåëÿìè.

Îïåðàöèÿ:
(i)  Rdh:Rdl <  Rdh:Rdl + K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ADIW Rdl,K dl   {24,26,28,30}, 0 < K <63   PC <  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0110 KKdd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - -     -     <=>    <=>    <=>   <=>    <=>

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rdh7 R15

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R15
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R15  R14  R13  R12  R11  R10  R9  R8  R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $0000, â èíîì ñëó÷àå î÷èùàåòñÿ

C: R15 Rdh7
Óñòàíàâëèâàåòñÿ åñëè åñòü ïåðåíîñ èç MSB ðåçóëüòàòà, â èíîì ñëó÷àå
î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rdh:Rdl ïîñëå âûïîëíåíèÿ êîìàíäû (Rdh7-Rdh0 = R15-R8,
Rdl7-Rdl0 = R7-R0)

Ïðèìåð:
adiw r24, 1 ;  Ñëîæèòü 1 ñ r25:r24
adiw r30, 63 ;  Ñëîæèòü 63 ñ Z óêàçàòåëåì (r31 : r30)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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AND - Logical AND- Âûïîëíèòü ëîãè÷åñêîå AND

Îïèñàíèå:
Âûïîëíåíèå ëîãè÷åñêîãî AND ìåæäó ñîäåðæèìûì ðåãèñòðîâ Rd è Rr è ïîìåùåíèå
ðåçóëüòàòà â ðåãèñòð íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i)  Rd<  Rd   Rr

       Ñèíòàêñèñ Îïåðàíäû:    Ñ÷åò÷èê ïðîãðàìì:
(i) AND Rd,Rr 0 < d < 31,0 < r < 31    PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 00rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - -     <=> 0     <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
  and r2, r3 ; Ïîðàçðÿäíîå and  r2 è r3, ðåçóëüòàò ïîìåñòèòü â r2
  ldi r16, 1 ; Óñòàíîâèòü ìàñêó 0000 0001 â r16
  and r2, r16 ; Âûäåëèòü áèò 0 â r2

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ANDI - Logical AND with Immediate -
Âûïîëíèòü ëîãè÷åñêîå AND c íåïîñðåäñòâåííûì çíà÷åíèåì

Îïèñàíèå:
Âûïîëíåíèå ëîãè÷åñêîãî AND ìåæäó ñîäåðæèìûì ðåãèñòðà Rd è êîíñòàíòîé è
ïîìåùåíèå ðåçóëüòàòà â ðåãèñòð íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i)  Rd<  Rd  K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ANDI Rd,K 16 < d <31, 0 < K <255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0111 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - -     <=> 0     <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB,
â èíîì ñëó÷àå î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
andi r17, $0F ;  Î÷èñòèòü ñòàðøèé íèááë r17
andi r18, $10 ;  Âûäåëèòü áèò 4 â r18
andi r19, $AA ;  Î÷èñòèòü íå÷åòíûå áèòû r19

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ASR - Arithmetic Shift  Right- Àðèôìåòè÷åñêè ñäâèíóòü âïðàâî

Îïèñàíèå:
Âûïîëíåíèå ñäâèãà âñåõ áèòîâ Rd íà îäíî ìåñòî âïðàâî. Ñîñòîÿíèå áèòà 7 íå èçìåíÿåòñÿ.
Áèò 0 çàãðóæàåòñÿ âî ôëàã ïåðåíîñà (Ñ) ðåãèñòðà ñîñòîÿíèÿ (SREG). Ýòà êîìàíäà
ýôôåêòèâíî äåëèò çíà÷åíèå äîïîëíåíèÿ äî äâóõ íà äâà, áåç èçìåíåíèÿ çíàêà. Ôëàã
ïåðåíîñà ìîæåò áûòü èñïîëüçîâàí äëÿ îêðóãëåíèÿ ðåçóëüòàòà.

Îïåðàöèÿ:
(i) >
     >  b7- - - - - - - b0   >  C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ASR Rd 0 < d < 31 PC <  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0101

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N  Z  C
 - - -    <=>    <=>    <=>    <=>    <=>

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: N  C (Äëÿ N è C ïîñëå ñäâèãà)

Óñòàíàâëèâàåòñÿ åñëè (N óñòàíàâëèâàåòñÿ è C î÷èùàåòñÿ) èëè (N î÷èùàåòñÿ à
C óñòàíàâëèâàåòñÿ). Â èíîì ñëó÷àå î÷èùàåòñÿ (ïðè íàëè÷èè çíà÷åíèé N è C
ïîñëå ñäâèãà)

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd0
Óñòàíàâëèâàåòñÿ åñëè ïåðåä ñäâèãîì áûëè óñòàíîâëåíû LSB èëè Rd

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
ldi r16, $10 ;  Çàãðóçèòü äåñÿòè÷íîå çíà÷åíèå 16 â r16
asr r16 ;  r16=r16 / 2
ldi r17, $FC ;  Çàãðóçèòü -4 â r17
asr r17 ;  r17=r17 / 2

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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BCLR - Bit Clear in SREG -
Î÷èñòèòü áèò â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Î÷èñòêà îäíîãî ôëàãà â ðåãèñòðå ñòàòóñà

Îïåðàöèÿ:
(i)  SREG(s) <  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BCLR s 0 < s < 7 PC <  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1sss 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T  H  S  V  N  Z  C
<=> <=> <=> <=> <=> <=> <=> <=>

 I: 0 åñëè s = 7: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 T: 0 åñëè s = 6: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 H: 0 åñëè s = 5: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 S: 0 åñëè s = 4: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 V: 0 åñëè s = 3: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 N: 0 åñëè s = 2: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 Z: 0 åñëè s = 1: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
 C: 0 åñëè s = 0: â èíîì ñëó÷àå íå èçìåíÿåòñÿ

Ïðèìåð:
bclr 0 ;  Î÷èñòèòü ôëàã ïåðåíîñà
bclr 7 ;  Çàïðåòèòü ïðåðûâàíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

BLD - Bit Load from the T Flag in SREG to a bit in Register -
Çàãðóçèòü ñîäåðæèìîå T ôëàãà ðåãèñòðà ñòàòóñà (SREG) â áèò ðåãèñòðà

Îïèñàíèå:
Êîïèðîâàíèå ñîäåðæèìîãî T ôëàãà ðåãèñòðà ñòàòóñà â áèò b ðåãèñòðà Rd

Îïåðàöèÿ:
(i)  Rd(b) <  T

Ñèíòàêñèñ Îïåðàíäû:  Ñ÷åò÷èê ïðîãðàìì:
(i) BLD Rd,b 0 < d < 31, 0 < b < 7  PC <  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 100d dddd 0bbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
;  Ñêîïèðîâàòü áèò

bst r1, 0 ;  Ñîõðàíèòü áèò 2 ðåãèñòðà r1 âî ôëàãå T
bld r0, 4 ;  Çàãðóçèòü T â áèò 4 ðåãèñòðà r0

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

BRBC - Branch if Bit in SREG is Cleared -
Ïåðåéòè åñëè áèò â ðåãèñòðå ñòàòóñà î÷èùåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ îäèí èç áèòîâ ðåãèñòðà ñòàòóñà è, åñëè
áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ
êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ.

Îïåðàöèÿ:
(i)  If SREG(s) = 0 then PC <  PC + k +1, else PC <  PC +1

Ñèíòàêñèñ Îïåðàíäû:   Ñ÷åò÷èê ïðîãðàìì:
(i) BRBC s, k 0 < s <7, -64 < k <+63  PC <  PC + k + 1

  PC <  PC + 1,
  åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk ksss

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
 cpi r20, 5 ;Ñðàâíèòü r20 ñî çíà÷åíèåì 5
 brbc 1,noteq ;Ïåðåéòè åñëè ôëàã íóëÿ î÷èùåí
 .....

noteq:  nop ;Ïåðåéòè ïî íàçíà÷åíèþ(ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRBS - Branch if Bit in SREG is Set-
Ïåðåéòè åñëè áèò â ðåãèñòðå ñòàòóñà óñòàíîâëåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ îäèí èç áèòîâ ðåãèñòðà ñòàòóñà è, åñëè
áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ
êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè  îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì  îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ.

Îïåðàöèÿ:
(i)  If SREG(s) = 1 then PC <  PC + k +1, else PC <  PC +1

Ñèíòàêñèñ Îïåðàíäû:  Ñ÷åò÷èê ïðîãðàìì:
(i) BRBS s, k 0 < s <7, -64 < k <+63  PC <  PC + k + 1

  PC <  PC + 1,
  åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk ksss

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
bst r0, 3 ;Çàãðóçèòü T áèòîì 3 ðåãèñòðà r0
brbs 6,bitset ;Ïåðåéòè åñëè áèò T óñòàíîâëåí
.....

bitset: nop ;Ïåðåéòè ïî íàçíà÷åíèþ(ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRCC - Branch if Carry Cleared-
Ïåðåéòè åñëè ôëàã ïåðåíîñà î÷èùåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåíîñà (Ñ) ðåãèñòðà ñòàòóñà
è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ  ñìåùåíèåì
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî
äâóõ. (Êîìàíäà  ýêâèâàëåíòíà BRBC 0,k).

Îïåðàöèÿ:
(i)  If Ñ= 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRÑÑ k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
add r22, r23 ;  Ñëîæèòü r23 ñ r22
brcc nocarry ;  Ïåðåéòè åñëè ïåðåíîñ î÷èùåí
.....

nocarry: nop ;  Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRCS - Branch if Carry Set-
Ïåðåéòè åñëè ôëàã ïåðåíîñà óñòàíîâëåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåíîñà (Ñ) ðåãèñòðà ñòàòóñà
è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî
äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBS 0,k).

Îïåðàöèÿ:
(i)  If Ñ= 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRÑS k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cpi r26, $56 ;  Ñðàâíèòü r26 ñ $56
brcs carry ;  Ïåðåéòè åñëè ïåðåíîñ óñòàíîâëåí
.....

carry: nop ;  Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BREQ - Branch if Equal- Ïåðåéòè åñëè ðàâíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà íóëåâîãî çíà÷åíèÿ (Z) ðåãèñòðà
ñòàòóñà è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç
êîìàíä CP, CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè,  äâîè÷íîå ÷èñëî,
ñî çíàêîì èëè áåç çíàêà, ïðåäñòàâëåííîå â Rd, ýêâèâàëåíòíî äâîè÷íîìó ÷èñëó, ñî çíàêîì
èëè áåç çíàêà, ïðåäñòàâëåííîìó â Rr. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì
íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63).
Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è
ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBS 1,k).

Îïåðàöèÿ:
(i)  If Rd = Rr (Z = 1) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BREQ k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k001

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cp r1, r0 ; Ñðàâíèòü ðåãèñòðû r1 è r0
breq equal ; Ïåðåéòè åñëè ñîäåðæèìîå ðåãèñòðîâ ñîâïàäàåò
.....

equal: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRGE - Branch if Greater or Equal (Signed)-
Ïåðåéòè åñëè áîëüøå èëè ðàâíî (ñ ó÷åòîì çíàêà)

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà çíàêà (S) ðåãèñòðà ñòàòóñà è,
åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç êîìàíä CP,
CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè, äâîè÷íîå ÷èñëî, ñî çíàêîì
ïðåäñòàâëåííîå â Rd, áîëüøå èëè ýêâèâàëåíòíî äâîè÷íîìó ÷èñëó ñî çíàêîì,
ïðåäñòàâëåííîìó â Rr. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63).  Ïàðàìåòð
k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â
ôîðìå äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBC 4,k).

Îïåðàöèÿ:
(i)  If Rd > Rr (N   V = 0) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRGE k -64 < k <+63 PC<  PC + k + 1

PC<   PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k100

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cp r11, r12 ; Ñðàâíèòü ðåãèñòðû r11 è r12
brge greateq ; Ïåðåéòè åñëè r11 >= r12 (ñî çíàêîì)
.....

greateq:  nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRHC - Branch if Half Carry Flag is Cleared -
Ïåðåéòè åñëè ôëàã ïîëóïåðåíîñà î÷èùåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïîëóïåðåíîñà (H) ðåãèñòðà
ñòàòóñà è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ
ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBC 5,k).

Îïåðàöèÿ:
(i)  If H = 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRHC k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k101

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
brhc hclear ; Ïåðåéòè åñëè ôëàã ïîëóïåðåíîñà î÷èùåí
.....

hclear:  nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRHS - Branch if Half Carry Flag is Set-
Ïåðåéòè åñëè ôëàã ïîëóïåðåíîñà óñòàíîâëåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïîëóïåðåíîñà (H) ðåãèñòðà
ñòàòóñà è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì  íàïðàâëåíèè îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k ÿâëÿåòñÿ
ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBS 5,k).

Îïåðàöèÿ:
(i)  If H = 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRHS k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k101

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
brhs  hset   ; Ïåðåéòè åñëè ôëàã ïîëóïåðåíîñà óñòàíîâëåí
.....

hset:  nop   ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRID - Branch if Global Interrupt is Disabled -
Ïåðåéòè åñëè ãëîáàëüíîå ïðåðûâàíèå çàïðåùåíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ãëîáàëüíîãî ïðåðûâàíèÿ (I)
ðåãèñòðà ñòàòóñà è, åñëè áèò ñáðîøåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k
ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 7,k).

Îïåðàöèÿ:
(i)  If I = 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRID k 64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
brid intdis ; Ïåðåéòè åñëè ãëîáàëüíîå ïðåðûâàíèå çàïðåùåíî
.....

intdis: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRIE - Branch if Global Interrupt is Enabled -
Ïåðåéòè åñëè ãëîáàëüíîå ïðåðûâàíèå ðàçðåøåíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ãëîáàëüíîãî ïðåðûâàíèÿ (I)
ðåãèñòðà ñòàòóñà è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k
ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBS 7,k).

Îïåðàöèÿ:
(i)  If I = 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRIE k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
brie   inten  ;Ïåðåéòè åñëè ãëîáàëüíîå ïðåðûâàíèå ðàçðåøåíî
.....

inten: nop  ;Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRLO - Branch if Lower (Unsigned) -
Ïåðåéòè åñëè ìåíüøå (áåç çíàêà)

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåíîñà (C) ðåãèñòðà ñòàòóñà
è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
. Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç êîìàíä CP,
CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè, äâîè÷íîå ÷èñëî áåç çíàêà,
ïðåäñòàâëåííîå â Rd, ìåíüøå äâîè÷íîãî ÷èñëà áåç çíàêà, ïðåäñòàâëåííîãî â Rr Äàííàÿ
êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ. (Êîìàíäà
ýêâèâàëåíòíà BRBS 0,k).

Îïåðàöèÿ:
(i)  If Rd < Rr (C = 1) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRLO k 64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
eor r19, r19 ; Î÷èñòèòü r19

loop: inc r19 ; Óâåëè÷èòü íà 1 r19
.....
cpi r19, $10 ; Ñðàâíèòü r19 ñ $10
brlo loop ; Ïåðåéòè åñëè r19 < $10 (áåç çíàêà)
nop ; Âûéòè èç ïåòëè (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé



192

ATMEL ÊÒÖ-ÌÊ

BRLT - Branch if Less Then (Signed) -
Ïåðåéòè åñëè ìåíüøå ÷åì (ñî çíàêîì)

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà çíàêà (S) ðåãèñòðà ñòàòóñà è,
åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç êîìàíä CP,
CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè, äâîè÷íîå ÷èñëî ñî çíàêîì,
ïðåäñòàâëåííîå â Rd, ìåíüøå äâîè÷íîãî ÷èñëà ñî çíàêîì, ïðåäñòàâëåííîãî â Rr. Äàííàÿ
êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ. (Êîìàíäà
ýêâèâàëåíòíà BRBS 4,k).

Îïåðàöèÿ:
(i)  If Rd < Rr (N   V = 1) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRLT k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k100

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cp r16, r1 ; Ñðàâíèòü r16 ñ r1
brlt less ; Ïåðåéòè åñëè r16 < r1 (ñî çíàêîì)
.....

less nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé



193

ÊÒÖ-ÌÊ

BRMI - Branch if Minus - Ïåðåéòè åñëè ìèíóñ

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà îòðèöàòåëüíîãî çíà÷åíèÿ (N)
ðåãèñòðà ñòàòóñà è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k
ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBS r, k).

Îïåðàöèÿ:
(i)  If N = 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRMI k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k010

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
subi r18, 4 ; Âû÷åñòü 4 èç r18
brmi negative ; Ïåðåéòè åñëè ðåçóëüòàò îòðèöàòåëüíûé
.....

negative: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRNE - Branch if Not Equal- Ïåðåéòè åñëè íå ðàâíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà íóëåâîãî çíà÷åíèÿ (Z) ðåãèñòðà
ñòàòóñà è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç
êîìàíä CP, CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè, äâîè÷íîå ÷èñëî ñî
çíàêîì èëè áåç çíàêà, ïðåäñòàâëåííîå â Rd, íå ðàâíî äâîè÷íîìó ÷èñëó ñî çíàêîì èëè
áåç çíàêà, ïðåäñòàâëåííîìó â Rr Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì
íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63).
Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è
ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBC 1,k).

Îïåðàöèÿ:
(i)  If Rd = Rr (Z = 0) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRNE k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k001

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
eor r27, r27 ; Î÷èñòèòü r27

loop: inc r27 ; Óâåëè÷èòü íà 1 r27
.....
cpi r27, 5 ; Ñðàâíèòü r27 ñ 5
brne loop ; Ïåðåéòè åñëè r27 <> 5
nop ; Âûéòè èç ïåòëè (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé



195

ÊÒÖ-ÌÊ

BRPL - Branch if Plus- Ïåðåéòè åñëè ïëþñ

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà îòðèöàòåëüíîãî çíà÷åíèÿ (N)
ðåãèñòðà ñòàòóñà è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64 < íàçíà÷åíèå < PC+63). Ïàðàìåòð k
ÿâëÿåòñÿ ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 2,k).

Îïåðàöèÿ:
(i)  If N = 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRPL k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k010

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
subi r26, $50 ; Âû÷åñòü $50 èç r26
brpl positive ; Ïåðåéòè åñëè r26 ïîëîæèòåëåí
.....

positive: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRSH - Branch if Same or Higher (Unsigned) -
Ïåðåéòè åñëè ðàâíî èëè áîëüøå (áåç çíàêà)

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåõîäà (C) ðåãèñòðà ñòàòóñà
è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Åñëè êîìàíäà âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå âûïîëíåíèÿ ëþáîé èç êîìàíä CP,
CPI, SUB èëè SUBI ïåðåõîä ïðîèçîéäåò åñëè, è òîëüêî åñëè, äâîè÷íîå ÷èñëî áåç çíàêà,
ïðåäñòàâëåííîå â Rd, áîëüøå èëè ðàâíî äâîè÷íîìó ÷èñëó áåç çíàêà, ïðåäñòàâëåííîìó
â Rr Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî
äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBC 0,k).

Îïåðàöèÿ:
(i)  If Rd > Rr (C = 0) then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRSH k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
subi r19, 4 ; Âû÷åñòü 4 èç r19
brsh highsm ; Ïåðåéòè åñëè r2 >= 4 (áåç çíàêà)
.....

highsm: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRTC - Branch if T Flag is Cleared -
Ïåðåéòè åñëè ôëàã T î÷èùåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåñûëêè (T) ðåãèñòðà ñòàòóñà
è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî
äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 6,k).

Îïåðàöèÿ:
(i)  If T = 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRTC k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k110

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
bst r3, 5 ; Ñîõðàíèòü áèò 5 ðåãèñòðà r3 âî ôëàãå T
brtc tclear ; Ïåðåéòè åñëè ýòîò áèò î÷èùåí
.....

tclear: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRTS - Branch if T Flag is Set -
Ïåðåéòè åñëè ôëàã T óñòàíîâëåí

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåñûëêè (T) ðåãèñòðà ñòàòóñà
è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì.
Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî ñîñòîÿíèÿ
ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ ñìåùåíèåì
îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå äîïîëíåíèÿ äî
äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 6,k).

Îïåðàöèÿ:
(i)  If T = 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRTS k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k110

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
bst r3, 5 ; Ñîõðàíèòü áèò 5 ðåãèñòðà r3 âî ôëàãå T
brts tset ; Ïåðåéòè åñëè ýòîò áèò óñòàíîâëåí
.....

tset: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BRVC - Branch if Overflow Cleared-
Ïåðåéòè åñëè ïåðåïîëíåíèå î÷èùåíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåïîëíåíèÿ (V) ðåãèñòðà
ñòàòóñà è, åñëè áèò î÷èùåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì íàïðàâëåíèè îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ
ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 3,k).

Îïåðàöèÿ:
(i)  If V = 0 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRVC k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 01kk kkkk k011

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
add r3, r4 ; Ñëîæèòü r4 ñ r3
brvc noover ; Ïåðåéòè åñëè íåò ïåðåïîëíåíèÿ
.....

noover: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
  2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ATMEL ÊÒÖ-ÌÊ

BRVS - Branch if Overflow Set -
Ïåðåéòè åñëè ïåðåïîëíåíèå óñòàíîâëåíî

Îïèñàíèå:
Óñëîâíûé îòíîñèòåëüíûé ïåðåõîä. Òåñòèðóåòñÿ áèò ôëàãà ïåðåïîëíåíèÿ (V) ðåãèñòðà
ñòàòóñà è, åñëè áèò óñòàíîâëåí, âûïîëíÿåòñÿ ïåðåõîä îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà
ïðîãðàìì. Äàííàÿ êîìàíäà âûïîëíÿåò ïåðåõîä â ëþáîì  íàïðàâëåíèè îòíîñèòåëüíî
ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì (PC-64<íàçíà÷åíèå<PC+63). Ïàðàìåòð k ÿâëÿåòñÿ
ñìåùåíèåì îòíîñèòåëüíî ñîñòîÿíèÿ ñ÷åò÷èêà ïðîãðàìì è ïðåäñòàâëåí â ôîðìå
äîïîëíåíèÿ äî äâóõ. (Êîìàíäà ýêâèâàëåíòíà BRBÑ 3,k).

Îïåðàöèÿ:
(i)  If V = 1 then PC<  PC + k +1, else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BRVS k -64 < k <+63 PC<  PC + k + 1

PC<  PC + 1,
åñëè óñëîâèÿ íå ñîáëþäåíû

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 00kk kkkk k011

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
add r3, r4 ; Ñëîæèò r4 ñ r3
brvs overfl ; Ïåðåéòè åñëè åñòü ïåðåïîëíåíèå
.....

overfl: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû
 2 ïðè ñîáëþäåíèè ïðàâèëüíûõ óñëîâèé
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ÊÒÖ-ÌÊ

BSET - Bit Set in SREG -
Óñòàíîâèòü áèò â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Óñòàíîâêà îäíîãî ôëàãà â ðåãèñòðå ñòàòóñà

Îïåðàöèÿ:
(i)  SREG(s)<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BSET s 0 < s <7 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0sss 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 <=>   <=>   <=>   <=>   <=>    <=>   <=>   <=>

I: 1 åñëè s = 7: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
T: 1 åñëè s = 6: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
H: 1 åñëè s = 5: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
S: 1 åñëè s = 4: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
V: 1 åñëè s = 3: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
N: 1 åñëè s = 2: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
Z: 1 åñëè s = 1: â èíîì ñëó÷àå íå èçìåíÿåòñÿ
C: 1 åñëè s = 0: â èíîì ñëó÷àå íå èçìåíÿåòñÿ

Ïðèìåð:
bset 6 ; Óñòàíîâèòü ôëàã T
bset 7 ; Ðàçðåøèòü ïðåðûâàíèå

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

BST - Bit Store from Bit in Register to T flag in SREG -
Ïåðåïèñàòü áèò èç ðåãèñòðà âî ôëàã T ðåãèñòðà ñòàòóñà (SREG)

Îïèñàíèå:
Ïåðåçàïèñü áèòà b èç ðåãèñòðà Rd â ôëàã T ðåãèñòðà ñòàòóñà (SREG)

Îïåðàöèÿ:
(i)  T<  Rd(b)

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) BST Rd,b 0 < d <31, 0 < b <7 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 101d dddd Xbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 -    <=> - - - - - -

T: 0 åñëè áèò b â Rd î÷èùåí: â èíîì ñëó÷àå óñòàíàâëèâàåòñÿ 1

Ïðèìåð:
; Êîïèðîâàòü áèò

bst r1, 2 ; Ñîõðàíèòü áèò 2 ðåãèñòðà r1 âî ôëàãå T
bld r0, 4 ; Çàãðóçèòü T â áèò 4ðåãèñòðà r0

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CALL - Long Call to a Subroutine -
Âûïîëíèòü äëèííûé âûçîâ ïîäïðîãðàììû

Îïèñàíèå:
Âûçîâ ïîäïðîãðàììû èç ïàìÿòè ïðîãðàìì. Àäðåñ âîçâðàòà (ê êîìàíäå ïîñëå CALL)
ñîõðàíÿåòñÿ â ñòåêå. (Ñì. òàêæå RCALL).

Îïåðàöèÿ:
(i)  PC <  k Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì, ìàêñèìàëüíûé îáúåì

ïàìÿòè ïðîãðàìì 128Ê.
(ii)  PC <  k Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì, ìàêñèìàëüíûé îáúåì

ïàìÿòè ïðîãðàìì 8Ì.

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CALL k 0 < k <64K PC<  kSTACK<  PC + 2

SP<  SP-2, (2 áàéòà, 16 áèòîâ)

(ii) CALL k 0 < k <4M PC<  kSTACK<  PC + 2
SP<  SP-3, (3 áàéòà, 22 áèòà)

32-ðàçðÿäíûé êîä îïåðàöèè:

1001 010k kkkk 111k
kkkk kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r16, r0 ; Êîïèðîâàòü r0 â r16
call check ; Âûçâàòü ïîäïðîãðàììó
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)
. . .

check: cpi r16, $42 ; Ïðîâåðèòü ñîäåðæèò ëè r16 çàäàííîå çíà÷åíèå
breq error ; Ïåðåéòè åñëè ñîäåðæèò
ret ; Âåðíóòüñÿ èç ïîäïðîãðàììû
. . .

error: rjmp error ; Áåñêîíå÷íàÿ ïåòëÿ

Ñëîâ: 2 (4 áàéòà)

Öèêëîâ: 4
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ATMEL ÊÒÖ-ÌÊ

CBI - Clear Bit in I/O Register -
Î÷èñòèòü áèò â ðåãèñòðå I/O

Îïèñàíèå:
Î÷èñòêà îïðåäåëåííîãî áèòà â ðåãèñòðå ââîäà/âûâîäà. Êîìàíäà ðàáîòàåò c ìëàäøèìè
32 ðåãèñòðàìè ââîäà/âûâîäà - àäðåñà ñ 0 ïî 31.

Îïåðàöèÿ:
(i)  I/O(P,b)<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CBI P,b 0 < P < 31, 0 < b < 7 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 1000 pppp pbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cbi $12. 7 ; Î÷èñòèòü áèò 7 â Ïîðòå D

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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ÊÒÖ-ÌÊ

CBR - Clear Bits in Register -
Î÷èñòèòü áèòû â ðåãèñòðå

Îïèñàíèå:
Î÷èñòêà îïðåäåëåííûõ áèòîâ ðåãèñòðà Rd. Âûïîëíÿåòñÿ ëîãè÷åñêîå AND ìåæäó
ñîäåðæèìûì ðåãèñòðà Rd è êîìïëåìåíòîì ïîñòîÿííîé K

Îïåðàöèÿ:
(i) Rd<  Rd  ($FF - K)

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CBR Rd,K 16 < d <31, 0 < K <255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:
Ñìîòðè êîìàíäó ANDI ñ êîìïëåìåíòîì K

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
cbr  r16, $F0 ; Î÷èñòèòü ñòàðøèé íèááë ðåãèñòðà r16
cbr  r18, 1 ; Î÷èñòèòü áèò â r18

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CLC - Clear Carry Flag -
Î÷èñòèòü ôëàã ïåðåíîñà â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Î÷èñòêà ôëàãà ïåðåíîñà (C) â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) C <  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLC None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001  0100   1000   1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - 0

C: 0
Ôëàã ïåðåíîñà î÷èùåí

Ïðèìåð:
add r0, r0 ; Ñëîæèòü r0 ñ ñàìèì ñîáîé
clc ; Î÷èñòèòü ôëàã ïåðåíîñà

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CLH - Clear Half Carry Flag -
Î÷èñòèòü ôëàã ïîëóïåðåíîñà â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Î÷èñòêà ôëàãà ïîëóïåðåíîñà (H) â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) H<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLH None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1 0 0 1 0100 1101 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - 0 - - - - -

H: 0
Ôëàã ïîëóïåðåíîñà î÷èùåí

Ïðèìåð:
clh ; Î÷èñòèòü ôëàã ïîëóïåðåíîñà

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CLI - Clear Global Interrupt Flag -
Î÷èñòèòü ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Î÷èñòêà ôëàãà ãëîáàëüíîãî ïðåðûâàíèÿ (I) â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) I<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLI None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1111 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 0 - - - - - - -

I: 0
Ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ î÷èùåí

Ïðèìåð:
cli ;  Çàïðåòèòü ïðåðûâàíèÿ
in r11, $16 ;  Ñ÷èòàòü Ïîðò B
sei ;  Ðàçðåøèòü ïðåðûâàíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1



209

ÊÒÖ-ÌÊ

CLN - Clear Negative Flag -
Î÷èñòèòü ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ â ðåãèñòðå ñòàòóñà (SREG)

Îïèñàíèå:
Î÷èñòêà ôëàãà îòðèöàòåëüíîãî çíà÷åíèÿ (N) â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) N<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLN None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1010 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - 0 - -

N: 0
Ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ î÷èùåí

Ïðèìåð:
add r2, r3 ; Ñëîæèòü r3 ñ r2
cln ; Î÷èñòèòü ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CLR - Clear Register- Î÷èñòèòü ðåãèñòð

Îïèñàíèå:
Î÷èñòêà ðåãèñòðà. Êîìàíäà âûïîëíÿåò Exclusive OR ñîäåðæèìîãî ðåãèñòðà ñ ñàìèì
ñîáîé. Ýòî ïðèâîäèò ê î÷èñòêå âñåõ áèòîâ ðåãèñòðà

Îïåðàöèÿ:
(i) Rd<  Rd   Rd

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLR Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 01dd dddd dddd

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - 0 0 0 1 -

S: 0
Î÷èùåí

V: 0
Î÷èùåí

N: 0
Î÷èùåí

Z: 1
Óñòàíàâëèâàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
clr r18 ; Î÷èñòèòü r18

loop: inc r18 ; Óâåëè÷èòü íà 1 r18
. . .
cpi r18, $50 ; Ñðàâíèòü r18 ñ $50
brne loop

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CLS - Clear Signed Flag -
Î÷èñòèòü ôëàã çíàêà

Îïèñàíèå:
Î÷èñòêà ôëàãà çíàêà (S) â ðåãèñòðå ñòàòóñà (SREG).

Îïåðàöèÿ:
(i) S<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLS None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1100 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - 0 - - - -

S: 0
Î÷èùåí

Ïðèìåð:
add r2, r3  ;  Ñëîæèòü r3 ñ r2
cls  ;  Î÷èñòèòü ôëàã çíàêà

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CLT - Clear T Flag -
Î÷èñòèòü T ôëàã

Îïèñàíèå:
Î÷èñòêà ôëàãà ïåðåñûëêè (T) â ðåãèñòðå ñòàòóñà (SREG).

Îïåðàöèÿ:
(i) T<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLT None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1110 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - 0 - - - - - -

T: 0
Î÷èùåí

Ïðèìåð:
  clt ; Î÷èñòèòü T ôëàã

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CLV - Clear Overflow Flag -
Î÷èñòèòü ôëàã ïåðåïîëíåíèÿ

Îïèñàíèå:
Î÷èñòêà ôëàãà ïåðåïîëíåíèÿ (V) â ðåãèñòðå ñòàòóñà (SREG)/

Îïåðàöèÿ:
(i) V<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLV None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1011 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - 0 - - -

V: 0
Î÷èùåí

Ïðèìåð:
add r2, r3 ;  Ñëîæèòü r3 ñ r2
clv ;  O÷èñòèòü ôëàã ïåðåïîëíåíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CLZ - Clear Zero Flag -
Î÷èñòèòü ôëàã íóëåâîãî çíà÷åíèÿ

Îïèñàíèå:
Î÷èñòêà ôëàãà íóëåâîãî çíà÷åíèÿ (Z) â ðåãèñòðå ñòàòóñà (SREG).

Îïåðàöèÿ:
(i) Z<  0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CLZ None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 1001 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - 0 -

Z: 0
Î÷èùåí

Ïðèìåð:
add r2, r3 ;  Ñëîæèòü r3 ñ r2
clz ;  Î÷èñòèòü ôëàã íóëåâîãî çíà÷åíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

COM- One�s Complement -
Âûïîëíèòü äîïîëíåíèå äî åäèíèöû

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò äîïîëíåíèå äî åäèíèöû (ðåàëèçóåò îáðàòíûé êîä) ñîäåðæèìîãî
ðåãèñòðà Rd.

Îïåðàöèÿ:
(i) Rd<  $FF - Rd

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) COM Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> 1

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: Rd7  Rd6  Rd5  Rd4  Rd3  Rd2  Rd1  Rd0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: 1
Óñòàíîâëåí

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
  com r4 ;  Âûïîëíèòü äîïîëíåíèå äî åäèíèöû r4
  breq zero ;  Ïåðåéòè åñëè íîëü
  . . .

zero:   nop ;  Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

CP - Compare - Ñðàâíèòü

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ñðàâíåíèå ñîäåðæèìîãî äâóõ ðåãèñòðîâ Rd è Rr. Ñîäåðæèìîå
ðåãèñòðîâ íå èçìåíÿåòñÿ. Ïîñëå ýòîé êîìàíäû ìîæíî âûïîëíÿòü ëþáûå óñëîâíûå
ïåðåõîäû.

Îïåðàöèÿ:
(i) Rd - Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CP Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0001 01rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 Rr3+Rr3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  Rd7  R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: Rd7 Rr7+Rr7 R7+R7 Rd7
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 Rr7+Rr7 R7+R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå Rr áîëüøå àáñîëþòíîãî
çíà÷åíèÿ Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
cp r4, r19 ; Ñðàâíèòü r4 ñ r19
brne noteq ; Ïåðåéòè åñëè r4 <> r19
. . .

noteq: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CPC - Compare with Carry - Ñðàâíèòü ñ ó÷åòîì ïåðåíîñà

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ñðàâíåíèå ñîäåðæèìîãî äâóõ ðåãèñòðîâ Rd è Rr è ó÷èòûâàåò òàêæå
ïðåäøåñòâîâàâøèé ïåðåíîñ. Ñîäåðæèìîå ðåãèñòðîâ íå èçìåíÿåòñÿ. Ïîñëå ýòîé êîìàíäû
ìîæíî âûïîëíÿòü ëþáûå óñëîâíûå ïåðåõîäû.

Îïåðàöèÿ:
(i) Rd - Rr - C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CPC Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0000 01rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 Rr3+Rr3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  Rr7  R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0  Z
Ïðåäøåñòâóþùåå çíà÷åíèå îñòàåòñÿ íåèçìåííûì åñëè ðåçóëüòàòîì
ÿâëÿåòñÿ íîëü, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 Rr7+Rr7 R7+R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå Rr ïëþñ ïðåäøåñòâîâàâøèé
ïåðåíîñ áîëüøå àáñîëþòíîãî çíà÷åíèÿ Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð: ; Ñðàâíèòü r3 : r2 ñ r1 : r0
cp r2, r0 ; Ñðàâíèòü ñòàðøèé áàéò
cpc r3, r1 ; Ñðàâíèòü ìëàäøèé áàéò
brne noteq ; Ïåðåéòè åñëè íå ðàâíî
. . .

noteq: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1
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CPI - Compare with Immediate- Ñðàâíèòü c êîíñòàíòîé

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ñðàâíåíèå ñîäåðæèìîãî ðåãèñòðà Rd ñ êîíñòàíòîé. Ñîäåðæèìîå
ðåãèñòðà íå èçìåíÿåòñÿ. Ïîñëå ýòîé êîìàíäû ìîæíî âûïîëíÿòü ëþáûå óñëîâíûå
ïåðåõîäû.

Îïåðàöèÿ:
(i) Rd - K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CPI Rd,K 16 < d <31, 0 < K <255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0011 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3  K3+K3  R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  K7  R7+ Rd7 K7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 K7+K7 R7+R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå K áîëüøå àáñîëþòíîãî çíà÷åíèÿ
Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
cpi r19, 3 ; Ñðàâíèòü r19 ñ 3
brne error ; Ïåðåéòè åñëè r4 <> 3
. . .

error: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

CPSE- Compare Skip if Equal-
Ñðàâíèòü è ïðîïóñòèòü åñëè ðàâíî

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ñðàâíåíèå ñîäåðæèìîãî ðåãèñòðîâ Rd è Rr è ïðîïóñêàåò ñëåäóþùóþ
êîìàíäó åñëè Rd = Rr.

Îïåðàöèÿ:
(i)  If Rd = Rr then PC<  PC + 2 (or 3), else PC<  PC +1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) CPSE Rd,Rr 0 < d <31, 0 < r<31 PC<  PC + 1, åñëè óñëîâèÿ íå

ñîáëþäåíû, òî ïðîïóñêà íåò
PC<  PC + 2,
ïðîïóñê îäíîãî ñëîâà êîìàíäû
PC<  PC + 3,
ïðîïóñê äâóõ ñëîâ êîìàíäû

16-ðàçðÿäíûé êîä îïåðàöèè:

0001 00rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
inc r4 ; Óâåëè÷èòü íà 1 r4
cpse r4, r0 ; Ñðàâíèòü r4 ñ r0
neg r4 ; Âûïîëíèòü åñëè r4 <> r0
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1



220

ATMEL ÊÒÖ-ÌÊ

DEC - Decrement - Äåêðåìåíòèðîâàòü

Îïèñàíèå:
Âû÷èòàíèå åäèíèöû - 1 - èç ñîäåðæèìîãî ðåãèñòðà Rd  è ðàçìåùåíèå ðåçóëüòàòà â
ðåãèñòðå íàçíà÷åíèÿ Rd. Ôëàã ïåðåíîñà ðåãèñòðà ñòàòóñà äàííîé êîìàíäîé íå
àêòèâèðóåòñÿ, ÷òî ïîçâîëÿåò èñïîëüçîâàòü êîìàíäó DEC èñïîëüçîâàòü ïðè ðåàëèçàöèè
ñ÷åò÷èêà öèêëîâ äëÿ âû÷èñëåíèé ñ ïîâûøåííîé òî÷íîñòüþ. Ïðè îáðàáîòêå ÷èñåë áåç
çíàêîâ  çà êîìàíäîé ìîãóò âûïîëíÿòüñÿ ïåðåõîäû BREQ è BRNE. Ïðè îáðàáîòêå
çíà÷åíèé â ôîðìå äîïîëíåíèÿ äî äâóõ äîïóñòèìû âñå ó÷èòûâàþùèå çíàê ïåðåõîäû.

Îïåðàöèÿ:
(i) Rd<  Rd - 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) DEC Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 1010

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> <=> <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: R7  R6  R5  R4  R3  R2  R1  R0

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå ïîëó÷åíî ïåðåïîëíåíèå äîïîëíåíèÿ äî
äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ. Ïåðåïîëíåíèå äîïîëíåíèÿ äî äâóõ áóäåò åñëè
è òîëüêî åñëè ïåðåä îïåðàöèåé ñîäåðæèìîå Rd áûëî $80.

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
ldi r17, $10 ;  Çàãðóçèòü êîíñòàíòó â r17

loop: add r1, r2 ;  Ñëîæèòü r2 ñ r1
dec r17 ;  Óìåíüøèòü íà 1 r17
brne loop ;  Ïåðåéòè åñëè r17 <> 0
nop ;  Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1
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ÊÒÖ-ÌÊ

EOR- Exclusive OR -
Âûïîëíèòü èñêëþ÷àþùåå OR

Îïèñàíèå:
Âûïîëíåíèå ëîãè÷åñêîãî èñêëþ÷àþùåãî OR ìåæäó ñîäåðæèìûì ðåãèñòðà Rd è ðåãèñòðîì
Rr è ïîìåùåíèå ðåçóëüòàòà â ðåãèñòð íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd   Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) EOR Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 01rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
eor r4, r4 ; Î÷èñòèòü r4
eor r0, r22 ; Ïîðàçðÿäíî âûïîëíèòü èñêëþ÷àþùåå or ìåæäó r0 è r22

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

ICALL - Indirect Call to Subroutine -
Âûçâàòü ïîäïðîãðàììó êîñâåííî

Îïèñàíèå:
Êîñâåííûé âûçîâ ïîäïðîãðàììû óêàçàííîé ðåãèñòðîì-óêàçàòåëåì Z (16 ðàçðÿäîâ) â
ðåãèñòðîâîì ôàéëå. Ðåãèñòð-óêàçàòåëü Z (16-ðàçðÿäíîãî ôîðìàòà) ïîçâîëÿåò âûçâàòü
ïîäïðîãðàììó èç òåêóùåé ñåêöèè ïðîñòðàíñòâà ïàìÿòè ïðîãðàìì îáúåìîì 64Ê ñëîâ
(128 Êáàéò).

Îïåðàöèÿ:
(i) PC(15-0)<  Z(15-0) Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì,

ìàêñèìàëüíûé îáúåì ïàìÿòè ïðîãðàìì 128Ê.
(ii) PC(15-0)<  Z(15-0) Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì,

ìàêñèìàëüíûé îáúåì ïàìÿòè ïðîãðàìì 8Ì.
PC(21-16) íå èçìåíÿþòñÿ

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i) ICALL None Ñì. Îïåðàöèÿ STACK<  PC + 1

SP< SP-2, (2 áàéòà, 16 áèòîâ)

(ii) ICALL None Ñì. Îïåðàöèÿ STACK<  PC + 1
SP<  SP-3, (3 áàéòà, 22 áèòà)

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 XXXX 1001

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r30, r0 ; Óñòàíîâèòü ñìåùåíèå â òàáëèöó âûçîâîâ
icall ; Âûçâàòü ïîäïðîãðàììó óêàçàííóþ r31 : r30

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 3
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ÊÒÖ-ÌÊ

IJMP - Indirect Jump -
Ïåðåéòè êîñâåííî

Îïèñàíèå:
Âûïîëíÿåòñÿ êîñâåííûé ïåðåõîä ïî àäðåñó óêàçàííîìó ðåãèñòðîì-óêàçàòåëåì Z (16
ðàçðÿäîâ) â ðåãèñòðîâîì ôàéëå. Ðåãèñòð-óêàçàòåëü Z (16-ðàçðÿäíîãî ôîðìàòà) ïîçâîëÿåò
âûçâàòü ïîäïðîãðàììó èç òåêóùåé ñåêöèè ïðîñòðàíñòâà ïàìÿòè ïðîãðàìì îáúåìîì
64Ê ñëîâ (128 Êáàéò).

Îïåðàöèÿ:
(i) PC<  Z(15-0) Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì, ìàêñèìàëüíûé

îáúåì ïàìÿòè ïðîãðàìì 128Ê.
(ii) PC(15-0)<  Z(15-0) Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì ïðîãðàìì,

ìàêñèìàëüíûé îáúåì ïàìÿòè ïðîãðàìì 8Ì.
PC(21-16) íå èçìåíÿþòñÿ

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(ii) IJMP None Ñì. Îïåðàöèÿ Íå çàäåéñòâóåòñÿ
(iii) IJMP None Ñì. Îïåðàöèÿ Íå çàäåéñòâóåòñÿ

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 XXXX 1001

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r30, r0 ; Óñòàíîâèòü ñìåùåíèå â òàáëèöó ïåðåõîäîâ
ijmp ; Ïåðåéòè ê ïîäïðîãðàììå óêàçàííîé r31 : r30

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

IN - Load an I/O Port to Register -
Çàãðóçèòü äàííûå èç ïîðòà I/O â ðåãèñòð

Îïèñàíèå:
Êîìàíäà çàãðóæàåò äàííûå èç ïðîñòðàíñòâà âõîäà/âûõîäà (ïîðòû, òàéìåðû, ðåãèñòðû
êîíôèãóðàöèè è ò.ï.) â ðåãèñòð Rd ðåãèñòðîâîãî ôàéëà.

Îïåðàöèÿ:
(i) Rd<  P

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) IN Rd,P 0 < d < 31, 0 < P < 63 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1011 0PPd dddd PPPP

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
in r25, $16 ; Ñ÷èòàòü Ïîðò B
cpi r25, r4 ; Ñðàâíèòü ñ÷èòàííîå çíà÷åíèå ñ êîíñòàíòîé
breq exit ; Ïåðåéòè åñëè r25=4
. . .

exit: nop ;  Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

INC - Increment - Èíêðåìåíòèðîâàòü

Îïèñàíèå:
Äîáàâëåíèå åäèíèöû - 1 - ê ñîäåðæèìîìó ðåãèñòðà Rd  è ðàçìåùåíèå ðåçóëüòàòà â
ðåãèñòðå íàçíà÷åíèÿ Rd.Ôëàã ïåðåíîñà ðåãèñòðà ñòàòóñà äàííîé êîìàíäîé íå
àêòèâèðóåòñÿ, ÷òî ïîçâîëÿåò èñïîëüçîâàòü êîìàíäó DEC èñïîëüçîâàòü ïðè ðåàëèçàöèè
ñ÷åò÷èêà öèêëîâ äëÿ âû÷èñëåíèé ñ ïîâûøåííîé òî÷íîñòüþ. Ïðè îáðàáîòêå ÷èñåë áåç
çíàêîâ  çà êîìàíäîé ìîãóò âûïîëíÿòüñÿ ïåðåõîäû BREQ è BRNE. Ïðè îáðàáîòêå
çíà÷åíèé â ôîðìå äîïîëíåíèÿ äî äâóõ äîïóñòèìû âñå ó÷èòûâàþùèå çíàê ïåðåõîäû.

Îïåðàöèÿ:
(i) Rd<  Rd + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) INC Rd 0 < d <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0011

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> <=> <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: R7  R6  R5  R4  R3  R2  R1  R0

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå ïîëó÷åíî ïåðåïîëíåíèå äîïîëíåíèÿ äî
äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ. Ïåðåïîëíåíèå äîïîëíåíèÿ äî äâóõ áóäåò åñëè
è òîëüêî åñëè ïåðåä îïåðàöèåé ñîäåðæèìîå Rd áûëî $7F.

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
clr r22 ; Î÷èñòèòü r22

loop: inc r22 ; Óâåëè÷èòü íà 1 r22
. . .
cpi r22, $4F ; Ñðàâíèòü r22 ñ $4F
brne loop ; Ïåðåéòè åñëè íå ðàâíî
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

JMP - Jump - Ïåðåéòè

Îïèñàíèå:
Âûïîëíÿåòñÿ ïåðåõîä ïî àäðåñó âíóòðè âñåãî îáúåìà (4Ì ñëîâ) ïàìÿòè ïðîãðàìì. Ñì
òàêæå êîìàíäó RJMP.

Îïåðàöèÿ:
(i) PC<  k

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i) JMP k 0 < k < 4M PC<  k Íå èçìåíÿåòñÿ

32-ðàçðÿäíûé êîä îïåðàöèè:

1001 010k kkkk 110k
kkkk kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r1, r0 ; Êîïèðîâàòü r0 â r1
jmp farplc ; Áåçóñëîâíûé ïåðåõîä
. . .

farplc: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 2 (4 áàéòà)

Öèêëîâ: 3
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ÊÒÖ-ÌÊ

LD - Load Indirect from SRAM to Register using Index X -
Çàãðóçèòü êîñâåííî èç ÑÎÇÓ â ðåãèñòð ñ èñïîëüçîâàíèåì èíäåêñà X

Îïèñàíèå:
Çàãðóæàåò êîñâåííî îäèí áàéò èç ÑÎÇÓ â ðåãèñòð. Ïîëîæåíèå áàéòà â ÑÎÇÓ
óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì X â ðåãèñòðîâîì ôàéëå. Îáðàùåíèå
ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé îáúåìîì 64 Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé
ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð RAMPX  â I/O îáëàñòè. Ðåãèñòð-óêàçàòåëü
X ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå âûïîëíåíèÿ êîìàíäû, íî ìîæåò áûòü
èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí. Èñïîëüçîâàíèå ðåãèñòðà-óêàçàòåëÿ X
îáåñïå÷èâàåò óäîáíóþ âîçìîæíîñòü îáðàùåíèÿ ê ìàòðèöàì, òàáëèöàì, óêàçàòåëþ ñòåêà.

Èñïîëüçîâàíèå X-óêàçàòåëÿ:

Îïåðàöèÿ: Êîììåíòàðèé:
(i) Rd<  (X) X: Íåèçìåíåí
(ii) Rd<  (X) X<  X + 1 X: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) X<  X - 1 Rd<  (X) X: Ïðåäâàðèòåëüío äåêðåìåíòèðîâàí

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LD Rd,X 0 < d < 31 PC<  PC + 1
(ii) LD Rd,X+ 0 < d < 31 PC<  PC + 1
(iii) LDD Rd,-X 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1001 000d dddd 1100
 (ii) 1001 000d dddd 1101
 (iii) 1001 000d dddd 1110

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r27 ;Î÷èñòèòü ñòàðøèé áàéò X
ldi r26, $20 ;Óñòàíîâèòü $20 â ìëàäøèé áàéò X
ld r0, X+ ;Çàãðóçèòü â r0 ñîäåðæèìîå SRAM ïî àäðåñó $20 (X

ïîñòèíêðåìåíòèðóåòñÿ)
ld r1, X ;Çàãðóçèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
ldi r26, $23 ;Óñòàíîâèòü $23 â ìëàäøèé áàéò X
ld r2, X ;Çàãðóçèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
ld r3, -X ;Çàãðóçèòü â r3 ñîäåðæèìîå SRAM ïî àäðåñó $22 (X

ïðåääåêðåìåíòèðóåòñÿ)
Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

LD (LDD) - Load Indirect from SRAM to Register using Index Y -
Çàãðóçèòü êîñâåííî èç ÑÎÇÓ â ðåãèñòð ñ èñïîëüçîâàíèåì èíäåêñà Y

Îïèñàíèå:
Çàãðóæàåò êîñâåííî, ñî ñìåùåíèåì èëè áåç ñìåùåíèÿ, îäèí áàéò èç ÑÎÇÓ â ðåãèñòð.
Ïîëîæåíèå áàéòà â ÑÎÇÓ óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì Y â
ðåãèñòðîâîì ôàéëå. Îáðàùåíèå ê ïàìÿòè îãðàíè÷åíî òåêóùåé  ñòðàíèöåé îáúåìîì
64 Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð
RAMPY â I/O îáëàñòè. Ðåãèñòð-óêàçàòåëü Y ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå
âûïîëíåíèÿ êîìàíäû, íî ìîæåò áûòü èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí.
Èñïîëüçîâàíèå ðåãèñòðà-óêàçàòåëÿ Y îáåñïå÷èâàåò óäîáíóþ âîçìîæíîñòü îáðàùåíèÿ
ê ìàòðèöàì, òàáëèöàì, óêàçàòåëþ ñòåêà.

Èñïîëüçîâàíèå Y-óêàçàòåëÿ:

Îïåðàöèÿ: Êîììåíòàðèé:
(i) Rd<  (Y) Y: Íåèçìåíåí
(ii) Rd<  (Y) Y<  Y + 1 Y: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) Y< Y + 1 Rd<  (Y) Y: Ïðåäâàðèòåëüíî äåêðåìåíòèðîâàí
(iv) Rd< (Y + q) Y: Íåèçìåíåí, q: ñìåùåíèå

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LD Rd, Y 0 < d < 31 PC<  PC + 1
(ii) LD Rd, Y+ 0 < d < 31 PC<  PC + 1
(iii) LD Rd,-Y 0 < d < 31 PC<  PC + 1
(iv) LDD Rd, Y + q 0 < d < 31, PC<  PC + 1

0 < q < 63
16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1000 000d dddd 1000
 (ii) 1001 000d dddd 1001
 (iii) 1001 000d dddd 1010
 (iv) 10q0 qq0d dddd 1qqq

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:clr   r29   ;Î÷èñòèòü ñòàðøèé áàéò Y
  ldi  r28, $20  ;Óñòàíîâèòü $20 â ìëàäøèé áàéò Y
  ld   r0, Y+  ;Çàãðóçèòü â r0 ñîäåðæ. SRAM ïî àäðåñó $20 (Y ïîñòèíêðåìåíòèðóåòñÿ)
  ld   r1, Y  ;Çàãðóçèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
  ldi  r28, $23 ;Óñòàíîâèòü $23 â ìëàäøèé áàéò Y
  ld   r2, Y  ;Çàãðóçèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
  ld   r3, -Y  ;Çàãðóçèòü â r3 ñîäåðæ. SRAM ïî àäðåñó $22 (Y ïðåääåêðåìåíòèðóåòñÿ)
  ldd  r4, Y+2  ;Çàãðóçèòü â r4 ñîäåðæèìîå SRAM ïî àäðåñó $24

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 2
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ÊÒÖ-ÌÊ

LD (LDD) - Load Indirect from SRAM to Register using Index Z -
Çàãðóçèòü êîñâåííî èç ÑÎÇÓ â ðåãèñòð ñ èñïîëüçîâàíèåì èíäåêñà Z

Îïèñàíèå:
Çàãðóæàåò êîñâåííî, ñî ñìåùåíèåì èëè áåç ñìåùåíèÿ, îäèí áàéò èç ÑÎÇÓ â ðåãèñòð.
Ïîëîæåíèå áàéòà â ÑÎÇÓ óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì Z â
ðåãèñòðîâîì ôàéëå. Îáðàùåíèå ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé îáúåìîì 64
Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð RAMPZ
â I/O îáëàñòè. Ðåãèñòð-óêàçàòåëü Z ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå âûïîëíåíèÿ
êîìàíäû, íî ìîæåò áûòü èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí. Ýòà îñîáåííîñòü
î÷åíü óäîáíà ïðè èñïîëüçîâàíèè ðåãèñòðà-óêàçàòåëÿ Z â êà÷åñòâå óêàçàòåëÿ ñòåêà,
îäíàêî, ïîñêîëüêó ðåãèñòð-óêàçàòåëü Z ìîæåò áûòü èñïîëüçîâàí äëÿ êîñâåííîãî âûçîâà
ïîäïðîãðàìì, êîñâåííûõ ïåðåõîäîâ è òàáëè÷íûõ ïðåîáðàçîâàíèé, áîëåå óäîáíî
èñïîëüçîâàòü â êà÷åñòâå óêàçàòåëÿ ñòåêà ðåãèñòðû-óêàçàòåëè X è Y. Îá èñïîëüçîâàíèè
óêàçàòåëÿ Z äëÿ ïðîñìîòðà òàáëèö â ïàìÿòè ïðîãðàìì ñì. êîìàíäó LPM.

Èñïîëüçîâàíèå Z-óêàçàòåëÿ:
Îïåðàöèÿ: Êîììåíòàðèé:

(i) Rd<  (Z) Z: Íåèçìåíåí
(ii) Rd<  (Z) Z<  Z + 1 Z: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) Z<  Z - 1 Rd<  (Z) Z: Ïðåäâàðèòåëüíî äåêðåìåíòèðîâàí
(iv) Rd<  (Z + q) Z: Íåèçìåíåí, q: ñìåùåíèå

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LD Rd, Z 0 < d < 31 PC<  PC + 1
(ii) LD Rd, Z+ 0 < d < 31 PC<  PC + 1
(iii) LD Rd,-Z 0 < d < 31 PC<  PC + 1
(iv) LDD Rd, Z + q 0 < d < 31, 0 < q <63 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1000 000d dddd 0000
 (ii) 1001 000d dddd 0001
 (iii) 1001 000d dddd 0010
 (iv) 10q0 qq0d dddd 0qqq

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:clr r31  ;Î÷èñòèòü ñòàðøèé áàéò Z
  ldi r30, $20 ;Óñòàíîâèòü $20 â ìëàäøèé áàéò Z
  ld r0, Z+  ;Çàãðóçèòü â r0 ñîäåðæ. SRAM ïî àäðåñó $20 (Z ïîñòèíêðåìåíòèðóåòñÿ)
  ld r1, Z  ;Çàãðóçèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
  ldi r30, $23 ;Óñòàíîâèòü $23 â ìëàäøèé áàéò Z
  ld r2, Z  ;Çàãðóçèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
  ld r3, -Z  ;Çàãðóçèòü â r3 ñîäåðæ. SRAM ïî àäðåñó $22 (Z ïðåääåêðåìåíòèðóåòñÿ)
  ldd r4, Z+2  ;Çàãðóçèòü â r4 ñîäåðæèìîå SRAM ïî àäðåñó $24

Ñëîâ: 1 (2 áàéòà)                  Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

LDI - Load Immediate -
Çàãðóçèòü íåïîñðåäñòâåííîå çíà÷åíèå

Îïèñàíèå:
Çàãðóæàåòñÿ 8-ðàçðÿäíàÿ êîíñòàíòà â ðåãèñòð îò 16 ïî 31

Îïåðàöèÿ:
(i) Rd<  K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LDI Rd, K 16 < d < 31, 0 < K < 255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1110 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r31 ;  Î÷èñòèòü ñòàðøèé áàéò Z
ldi r30, $F0 ;  Óñòàíîâèòü $F0 â ìëàäøèé áàéò Z
lpm ;  Çàãðóçèòü êîíñòàíòó èç ïðîãðàììû

;  Ïàìÿòü îòìå÷åíà â Z

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

LDS- Load Direct from SRAM -
Çàãðóçèòü íåïîñðåäñòâåííî èç ÑÎÇÓ

Îïèñàíèå:
Âûïîëíÿåòñÿ çàãðóçêà îäíîãî áàéòà èç ÑÎÇÓ â ðåãèñòð. Ìîæíî èñïîëüçîâàòü 16-
ðàçðÿäíûé àäðåñ. Îáðàùåíèå ê  ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé ÑÎÇÓ îáúåìîì
64 Êáàéòà. Êîìàíäà LDS èñïîëüçóåò äëÿ îáðàùåíèÿ ê ïàìÿòè  âûøå 64 Êáàéò ðåãèñòð
RAMPZ.

Îïåðàöèÿ:
(i) Rd<  (k)

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LDS Rd,k 0 < d < 31, 0 < k < 65535 PC<  PC + 2

32-ðàçðÿäíûé êîä îïåðàöèè:

1001 000d dddd 0000
kkkk kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
lds r2, $FF00 ; Çàãðóçèòü r2 ñîäåðæèìûì SRAM ïî àäðåñó $FF00
add r2, r1 ; Ñëîæèòü r1 ñ r2
sts $FF00, r2 ; Çàïèñàòü îáðàòíî

Ñëîâ: 2 (4 áàéòà)

Öèêëîâ: 3
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ATMEL ÊÒÖ-ÌÊ

LPM - Load Program Memory -
Çàãðóçèòü áàéò ïàìÿòè ïðîãðàìì

Îïèñàíèå:
Çàãðóæàåò îäèí áàéò, àäðåñîâàííûé ðåãèñòðîì Z, â ðåãèñòð 0 (R0). Êîìàíäà îáåñïå÷èâàåò
ýôôåêòèâíóþ çàãðóçêó êîíñòàíò èëè âûáîðêó ïîñòîÿííûõ äàííûõ. Ïàìÿòü ïðîãðàìì
îðãàíèçîâàíà èç 16-ðàçðÿäíûõ ñëîâ è ìëàäøèé çíà÷àùèé ðàçðÿä (LSB) 16-ðàçðÿäíîãî
óêàçàòåëÿ Z âûáèðàåò èëè ìëàäøèé (0) èëè ñòàðøèé (1) áàéò. Êîìàíäà ìîæåò àäðåñîâàòü
ïåðâûå 64 Êáàéòà (32 Êñëîâ) ïàìÿòè ïðîãðàìì.

Îïåðàöèÿ: Êîììåíòàðèé:
(i) R0<  (Z) Z óêàçûâàåò íà ïàìÿòü ïðîãðàìì

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LPM None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 110X 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r31 ; Î÷èñòèòü ñòàðøèé áàéò Z
ldi r30, $F0 ; Óñòàíîâèòü ìëàäøèé áàéò Z
lpm ; Çàãðóçèòü êîíñòàíòó èç ïàìÿòè ïðîãðàìì

îòìå÷åííóþ Z (r31 : r30)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 3
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ÊÒÖ-ÌÊ

LSL- Logical Shift Left- Ëîãè÷åñêè ñäâèíóòü âëåâî

Îïèñàíèå:
Âûïîëíåíèå ñäâèãà âñåõ áèòîâ Rd íà îäíî ìåñòî âëåâî. Áèò 0 ñòèðàåòñÿ. Áèò 7
çàãðóæàåòñÿ âî ôëàã ïåðåíîñà (Ñ) ðåãèñòðà ñîñòîÿíèÿ (SREG). Ýòà êîìàíäà ýôôåêòèâíî
óìíîæàåò íà äâà çíà÷åíèå âåëè÷èíû áåç çíàêà.

Îïåðàöèÿ:
(i) <
       C   <    b7 - - - - - - - - - - - - - - b0    <   0

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LSL Rd 0 < d <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0000 11dd dddd dddd

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3
S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: N   C (Äëÿ N è C ïîñëå ñäâèãà)

Óñòàíàâëèâàåòñÿ åñëè (N óñòàíàâëèâàåòñÿ è C î÷èùàåòñÿ) èëè (N î÷èùàåòñÿ
à C óñòàíàâëèâàåòñÿ). Â èíîì ñëó÷àå î÷èùàåòñÿ (ïðè íàëè÷èè çíà÷åíèé N è
C ïîñëå ñäâèãà)

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7
Óñòàíàâëèâàåòñÿ åñëè ïåðåä ñäâèãîì áûë óñòàíîâëåí MSB ðåãèñòðà Rd â
èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
add r0, r4 ;  Ñëîæèòü r4 ñ r0
lsl r0 ;  Óìíîæèòü r0 íà 2

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

LSR - Logical Shift  Right -
Ëîãè÷åñêè ñäâèíóòü âïðàâî

Îïèñàíèå:
Ñäâèã âñåõ áèòîâ Rd íà îäíî ìåñòî âïðàâî. Áèò 7î÷èùàåòñÿ. Áèò 0 çàãðóæàåòñÿ âî ôëàã
ïåðåíîñà (Ñ) ðåãèñòðà ñîñòîÿíèÿ (SREG). Ýòà êîìàíäà ýôôåêòèâíî äåëèò íà äâà âåëè÷èíó
áåç çíàêà íà äâà. Ôëàã ïåðåíîñà ìîæåò áûòü èñïîëüçîâàí äëÿ îêðóãëåíèÿ ðåçóëüòàòà.

Îïåðàöèÿ:
(i) >
    0     >  b7 - - - - - - - - - - - - - - b0     >  C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) LSR Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0110

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> <=> 0 <=> <=>

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: N   C (Äëÿ N è C ïîñëå ñäâèãà)

Óñòàíàâëèâàåòñÿ åñëè (N óñòàíàâëèâàåòñÿ è C î÷èùàåòñÿ) èëè (N î÷èùàåòñÿ
à C óñòàíàâëèâàåòñÿ). Â èíîì ñëó÷àå î÷èùàåòñÿ (ïðè íàëè÷èè çíà÷åíèé N è
C ïîñëå ñäâèãà)

N: 0
Z: R7  R6  R5  R4  R3  R2  R1  R0

Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ
C: Rd0

Óñòàíàâëèâàåòñÿ åñëè ïåðåä ñäâèãîì áûë óñòàíîâëåí LSB ðåãèñòðà Rd, â èíîì
ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
add r0, r4 ; Ñëîæèòü r4 ñ r0
lsr r0 ; Ðàçäåëèòü r0 íà 2

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

MOV - Copy Register -
Êîïèðîâàòü ðåãèñòð

Îïèñàíèå:
Êîìàíäà ñîçäàåò êîïèþ îäíîãî ðåãèñòðà â äðóãîì ðåãèñòðå. Èñõîäíûé ðåãèñòð Rr
îñòàåòñÿ íåèçìåííûì, â ðåãèñòð íàçíà÷åíèÿ Rd çàãðóæàåòñÿ êîïèÿ ñîäåðæèìîãî ðåãèñòðà
Rr.

Îïåðàöèÿ:
(i) Rd<  Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) MOV Rd,Rr 0 < d < 31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 11rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r16, r0 ;  Êîïèðîâàòü r0 â r16
call check ;  Âûçâàòü ïîäïðîãðàììó
. . .

check cpi r16, $11 ;  Ñðàâíèòü r16 ñ $11
. . .
ret ;  Âåðíóòüñÿ èç ïîäïðîãðàììû

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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MUL - Multiply- Ïåðåìíîæèòü

Îïèñàíèå:
Êîìàíäà ïåðåìíîæàåò äâå 8-ðàçðÿäíûå âåëè÷èíû áåç çíàêîâ ñ ïîëó÷åíèåì 16-
ðàçðÿäíîãî ðåçóëüòàòà áåç çíàêà.

Rr Rd R1    R0
Multi plicand     Multiplier    >  Product High Product Low

8 8 16

Ìíîæèìîå è ìíîæèòåëü - äâà ðåãèñòðà - Rr è Rd, ñîîòâåòñòâåííî. 16-ðàçðÿäíîå
ïðîèçâåäåíèå ðàçìåùàåòñÿ â ðåãèñòðàõ R1 (ñòàðøèé áàéò ) è R0 (ìëàäøèé áàéò). Îòìåòèì,
÷òî åñëè â êà÷åñòâå ìíîæèìîãî è ìíîæèòåëÿ âûáðàòü R0 èëè R1, òî ðåçóëüòàò çàìåñòèò
ïðåæíèå çíà÷åíèÿ ñðàçó ïîñëå âûïîëíåíèÿ îïåðàöèè.

Îïåðàöèÿ:
(i) R1,R0<  Rr x Rd

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) MUL Rd,Rr 0 < d < 31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 11rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - <=>

C: R15
Óñòàíàâëèâàåòñÿ åñëè óñòàíîâëåí áèò 15 ðåçóëüòàòà, â èíîì ñëó÷àå
î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò R1,R0 ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
mul r6, r5 ;  Ïåðåìíîæèòü r6 è r5
mov r6, r1 ;  Âåðíóòü ðåçóëüòàò îáðàòíî â r6:r5
mov r5, r1 ;  Âåðíóòü ðåçóëüòàò îáðàòíî â r6:r5

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2

Â ñèñòåìå êîìàíä áàçîâûõ ìèêðîêîíòðîëëåðîâ ñåìåéñòâà êîìàíäà îòñóòñòâóåò.
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NEG - Two�s Complement - Âûïîëíèòü äîïîëíåíèå äî äâóõ

Îïèñàíèå:
Çàìåíÿåò ñîäåðæèìîå ðåãèñòðà Rd åãî äîïîëíåíèåì äî äâóõ. Çíà÷åíèå $80 îñòàåòñÿ
íåèçìåííûì.

Îïåðàöèÿ:
(i) Rd<  $00 - Rd

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) NEG Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0001

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: R7  R6  R5  R4  R3  R2  R1  R0

Óñòàíàâëèâàåòñÿ ïðè ïåðåïîëíåíèè äîïîëíåíèÿ äî äâóõ îò ïîäðàçóìåâàåìîãî
âû÷èòàíèÿ èç íóëÿ, â èíîì ñëó÷àå î÷èùàåòñÿ. Ïåðåïîëíåíèå äîïîëíåíèÿ äî
äâóõ ïðîèçîéäåò åñëè è òîëüêî åñëè ñîäåðæèìîå ðåãèñòðà ïîñëå îïåðàöèè
(ðåçóëüòàò) áóäåò $80.

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: Rd7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: R7+R6+R5+R4+R3+R2+R1+R0
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì â ïîäðàçóìåâàåìîì âû÷èòàíèè èç íóëÿ, â
èíîì ñëó÷àå î÷èùàåòñÿ. Ôëàã C áóäåò óñòàíàâëèâàòüñÿ âî âñåõ ñëó÷àÿõ, çà
èñêëþ÷åíèåì ñëó÷àÿ, êîãäà ñîäåðæèìîå ðåãèñòðà ïîñëå âûïîëíåíèÿ îïåðàöèè
áóäåò $80.

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð: sub r11, r0 ; Âû÷åñòü r0 èç r11
brpl positive ; Ïåðåéòè åñëè ðåçóëüòàò ïîëîæèòåëüíûé
neg r11 ; Âûïîëíèòü äîïîëíåíèå äî äâóõ r11

positive: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1
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NOP - No Operation -
Âûïîëíèòü õîëîñòóþ êîìàíäó

Îïèñàíèå:
Êîìàíäà âûïîëíÿåòñÿ çà îäèí öèêë áåç âûïîëíåíèÿ îïåðàöèè

Îïåðàöèÿ:
(i) No

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) NOP None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0000 0000 0000 0000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r16 ;  Î÷èñòèòü r16
ser r17 ;  Óñòàíîâèòü r17
out $18, r16 ;  Çàïèñàòü íîëü â Ïîðò B
nop ;  Îæèäàòü (ïóñòàÿ îïåðàöèÿ)
out $18, r17 ;  Çàïèñàòü 1 â Ïîðò B

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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OR - Logical OR - Âûïîëíèòü ëîãè÷åñêîå OR

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ëîãè÷åñêîå OR ñîäåðæèìîãî ðåãèñòðîâ Rd è Rr  è ðàçìåùàåò
ðåçóëüòàò â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd v Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) OR Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 10rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
or r15, r16 ; Âûïîëíèòü ïîðàçðÿäíîå or ìåæäó ðåãèñòðàìè
bst r15, 6 ; Ñîõðàíèòü áèò 6 ðåãèñòðà 15 âî ôëàãå T
brst ok ; Ïåðåéòè åñëè ôëàã T óñòàíîâëåí
. . .

ok: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ORI - Logical OR with Immediate -
Âûïîëíèòü ëîãè÷åñêîå OR ñ íåïîñðåäñòâåííûì çíà÷åíèåì

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò ëîãè÷åñêîå OR ìåæäó ñîäåðæèìûì ðåãèñòðà Rd è êîíñòàíòîé è
ðàçìåùàåò ðåçóëüòàò â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd v K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ORI Rd,K 16 < d <31, 0 < K <255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0110 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
ori r16, $F0 ;  Óñòàíîâèòü ñòàðøèé íèááë r16
ori r17, 1 ;  Óñòàíîâèòü áèò 0 ðåãèñòðà r17

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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OUT - Store Register to I/O port -
Çàïèñàòü äàííûå èç ðåãèñòðà â ïîðò I/O

Îïèñàíèå:
Êîìàíäà ñîõðàíÿåò äàííûå ðåãèñòðà Rr â ðåãèñòðîâîì ôàéëå ïðîñòðàíñòâà I/O (ïîðòû,
òàéìåðû, ðåãèñòðû êîíôèãóðàöèè è ò.ï.).

Îïåðàöèÿ:
(i) P<  Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) OUT P,Rr 0 < r <31, 0 < P <63 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1011 1PPr rrrr PPPP

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r16 ;  Î÷èñòèòü r16
ser r17 ;  Óñòàíîâèòü r17
out $18, r16 ;  Çàïèñàòü íóëè â Ïîðò B
nop ;  Îæèäàòü (ïóñòàÿ îïåðàöèÿ)
out $18, r17 ;  Çàïèñàòü åäèíèöû â Ïîðò B

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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POP - Pop Register from Stack -
Çàãðóçèòü ðåãèñòð èç ñòåêà

Îïèñàíèå:
Êîìàíäà çàãðóæàåò ðåãèñòð Rd áàéòîì ñîäåðæèìîãî ñòåêà.

Îïåðàöèÿ:
(i) Rd<  STACK

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) POP Rd 0 < d < 31 PC<  PC + 1SP<  SP + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 000d dddd 1111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 -

Ïðèìåð:
call routine ; Âûçâàòü ïîäïðîãðàììó
. . .

routine: push r14 ; Ñîõðàíèòü r14 â ñòåêå
push r13 ; Ñîõðàíèòü r13 â ñòåêå
. . .
pop r13 ; Âîññòàíîâèòü r13
pop r14 ; Âîññòàíîâèòü r14
ret ; Âåðíóòüñÿ èç ïîäïðîãðàììû

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2

- - - - - - -
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PUSH - Push Register on Stack -
Ïîìåñòèòü ðåãèñòð â ñòåê

Îïèñàíèå:
Êîìàíäà ïîìåùàåò ñîäåðæèìîå ðåãèñòðà Rd â ñòåê.

Îïåðàöèÿ:
(i) STACK<  Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) PUSH Rr 0 < r < 31 PC<  PC + 1SP<  SP - 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 001d dddd 1111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
call routine ; Âûçâàòü ïîäïðîãðàììó
. . .

routine: push r14 ; Ñîõðàíèòü r14 â ñòåêå
push r13 ; Ñîõðàíèòü r13 â ñòåêå
. . .
pop r13 ; Âîññòàíîâèòü r13
pop r14 ; Âîññòàíîâèòü r14
ret ; Âåðíóòüñÿ èç ïîäïðîãðàììû

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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RCALL - Relative Call to Subroutine -
Âûçâàòü ïîäïðîãðàììó îòíîñèòåëüíî

Îïèñàíèå:
Êîìàíäà âûçûâàåò ïîäïðîãðàììó â ïðåäåëàõ +2 Êñëîâ (4 Êáàéò). Àäðåñ âîçâðàòà
(ïîñëå âûïîëíåíèÿ êîìàíäû RCALL) ñîõðàíÿåòñÿ â ñòåêå (Ñì. òàêæå êîìàíäó CALL).

Îïåðàöèÿ:
(i) PC<  PC + k + 1 Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä, ìàêñèìóì

128 Êáàéò ïàìÿòè ïðîãðàìì
(ii) PC<  PC + k + 1 Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä, ìàêñèìóì 8

Ìáàéò ïàìÿòè ïðîãðàìì

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i) RCALL k -2K < k <2K PC<  PC + k + 1 STACK<  PC + 1

SP<  SP-2 (2 áàéòà, 16 áèò)
(ii) RCALL k -2K < k <2K PC<  PC + k + 1 STACK<  PC + 1

SP< SP-3 (3 áàéòà, 22 áèòà)

16-ðàçðÿäíûé êîä îïåðàöèè:

1101 kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
rcall routine ; Âûçâàòü ïîäïðîãðàììó
. . .

routine: push r14 ; Ñîõðàíèòü r14 â ñòåêå
. . .
pop r14 ; Âîññòàíîâèòü r14
ret ; Âåðíóòüñÿ èç ïîäïðîãðàììû

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 3
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RET - Return from Subroutine -
Âåðíóòüñÿ èç ïîäïðîãðàììû

Îïèñàíèå:
Êîìàíäà âîçâðàùàåò èç ïîäïðîãðàììû. Àäðåñ âîçâðàòà çàãðóæàåòñÿ èç ñòåêà.

Îïåðàöèÿ:
(i) PC(15-0)<  STACK Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä, ìàêñèìóì

128 Êáàéò ïàìÿòè ïðîãðàìì
(ii) PC(21-0)<  STACK Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä, ìàêñèìóì

8 Ìáàéò ïàìÿòè ïðîãðàìì

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i RET None Ñì. îïåðàöèþ SP<  SP+2 (2 áàéòà, 16 áèò)
(ii) RET None Ñì. îïåðàöèþ SP<  SP+3 (3 áàéòà, 22áèòà)

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 0XX0 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
call routine ; Âûçâàòü ïîäïðîãðàììó
. . .

routine: push r14 ; Ñîõðàíèòü r14 â ñòåêå
. . .
pop r14 ; Âîññòàíîâèòü r14
ret ; Âåðíóòüñÿ èç ïîäïðîãðàììû

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 4



246

ATMEL ÊÒÖ-ÌÊ

RETI - Return from Interrupt -
Âåðíóòüñÿ èç ïðåðûâàíèÿ

Îïèñàíèå:
Êîìàíäà âîçâðàùàåò èç ïðåðûâàíèÿ. Àäðåñ âîçâðàòà âûãðóæàåòñÿ èç ñòåêà è
óñòàíàâëèâàåòñÿ ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ.

Îïåðàöèÿ:
(i) PC(15 - 0)<  STACK Ïðèáîðû ñ 16-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä,

ìàêñèìóì 128 Êáàéò ïàìÿòè ïðîãðàìì
(ii) PC(21 - 0)<  STACK Ïðèáîðû ñ 22-ðàçðÿäíûì ñ÷åò÷èêîì êîìàíä,

ìàêñèìóì 8 Ìáàéò ïàìÿòè ïðîãðàìì

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i) RETI None Ñì. îïåðàöèþ SP< SP +2 (2 áàéòà, 16 áèò)
(ii) RETI None Ñì. îïåðàöèþ SP< SP +3 (3 áàéòà, 22áèòà)

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 0XX1 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 1 - - - - - - -

I: 1
Ôëàã óñòàíîâëåí

Ïðèìåð:
. . .

extint: push r0 ; Ñîõðàíèòü r0 â ñòåêå
. . .
pop r0 ; Âîññòàíîâèòü r0
reti ; Âåðíóòüñÿ è ðàçðåøèòü ïðåðûâàíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 4
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ÊÒÖ-ÌÊ

RJMP - Relative Jump -
Ïåðåéòè îòíîñèòåëüíî

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò îòíîñèòåëüíûé ïåðåõîä ïî àäðåñó â ïðåäåëàõ +2 Êñëîâ (4 Êáàéò)
òåêóùåãî ñîñòîÿíèÿ ñ÷åò÷èêà êîìàíä. Â àññåìáëåðå âìåñòî îòíîñèòåëüíûõ îïåðàíäîâ
èñïîëüçóþòñÿ ìåòêè. Äëÿ AVR ìèêðîêîíòðîëëåðîâ ñ ïàìÿòüþ ïðîãðàìì íå ïðåâûøàþùåé
4 Êñëîâ (8 Êáàéò) äàííàÿ êîìàíäà ìîæåò àäðåñîâàòü âñþ ïàìÿòü ïðîãðàìì.

Îïåðàöèÿ:
(i) PC<  PC + k + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì: Ñòåê
(i) RJMP k -2K < k < 2K PC<  PC + k + 1 Ñòåê íå ìåíÿåòñÿ

16-ðàçðÿäíûé êîä îïåðàöèè:

1100 kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
cpi r16, $42 ; Ñðàâíèòü r16 ñ $42
brne error ; Ïåðåéòè åñëè r16 <> $42
rjmp ok ; Áåçóñëîâíûé ïåðåõîä

error: add r16, r17 ; Ñëîæèòü r17 ñ r16
inc r16 ; Óâåëè÷èòü íà 1 r16

ok: nop ; Íàçíà÷åíèå äëÿ rjmp (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

ROL - Rotate Left trough Carry - Ñäâèíóòü âëåâî ÷åðåç ïåðåíîñ

Îïèñàíèå:
Ñäâèã âñåõ áèòîâ Rd íà îäíî ìåñòî âëåâî. Ôëàã ïåðåíîñà (Ñ) ðåãèñòðà ñîñòîÿíèÿ (SREG)
ñìåùàåòñÿ íà ìåñòî áèòà 0 ðåãèñòðà Rd. Áèò 7 ñìåùàåòñÿ âî ôëàã ïåðåíîñà (C).

Îïåðàöèÿ:
<

C   <     b7 - - - - - - - - - - - - b0  <    C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ROL Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0001 11dd dddd dddd

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3
S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: N   C (Äëÿ N è C ïîñëå ñäâèãà) Óñòàíàâëèâàåòñÿ åñëè (N óñòàíàâëèâàåòñÿ è

C î÷èùàåòñÿ) èëè (N î÷èùàåòñÿ à C óñòàíàâëèâàåòñÿ). Â èíîì ñëó÷àå
î÷èùàåòñÿ (ïðè íàëè÷èè çíà÷åíèé N è C ïîñëå ñäâèãà)

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7
Óñòàíàâëèâàåòñÿ åñëè ïåðåä ñäâèãîì áûë óñòàíîâëåí MSB ðåãèñòðà Rd, â
èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
rol r15 ; Ñäâèãàòü âëåâî
brcs oneenc ; Ïåðåéòè åñëè óñòàíîâëåí ïåðåíîñ
. . .

oneenc: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

ROR - Rotate Right trough Carry - Ñäâèíóòü âïðàâî ÷åðåç ïåðåíîñ

Îïèñàíèå:
Ñäâèã âñåõ áèòîâ Rd íà îäíî ìåñòî âïðàâî. Ôëàã ïåðåíîñà (Ñ) ðåãèñòðà ñîñòîÿíèÿ
(SREG) ñìåùàåòñÿ íà ìåñòî áèòà 7 ðåãèñòðà Rd. Áèò 0 ñìåùàåòñÿ âî ôëàã ïåðåíîñà (C).

Îïåðàöèÿ:
>

C    >  b7 - - - - - - - - - - - - b0    > C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ROR Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> <=> <=> <=> <=>

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: N   C (Äëÿ N è C ïîñëå ñäâèãà)

Óñòàíàâëèâàåòñÿ åñëè (N óñòàíàâëèâàåòñÿ è C î÷èùàåòñÿ) èëè (N î÷èùàåòñÿ
à C óñòàíàâëèâàåòñÿ). Â èíîì ñëó÷àå î÷èùàåòñÿ (ïðè íàëè÷èè çíà÷åíèé N è
C ïîñëå ñäâèãà)

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd0
Óñòàíàâëèâàåòñÿ åñëè ïåðåä ñäâèãîì áûë óñòàíîâëåí LSB ðåãèñòðà Rd, â èíîì
ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
ror r15 ; Ñäâèãàòü âïðàâî
brcc zeroenc ; Ïåðåéòè åñëè ïåðåíîñ î÷èùåí
. . .

zeroenc: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

SBC- Subtract with Carry - Âû÷åñòü ñ ïåðåíîñîì

Îïèñàíèå:
Âû÷èòàíèå ñîäåðæèìîãî ðåãèñòðà-èñòî÷íèêà è ñîäåðæèìîãî ôëàãà ïåðåíîñà (Ñ) èç
ðåãèñòðà Rd, ðàçìåùåíèå ðåçóëüòàòà â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd - Rr - C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBC Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0000 10rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 Rr3+Rr3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  Rr7  R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0  Z
Ïðåäøåñòâîâàâøåå çíà÷åíèå îñòàåòñÿ íåèçìåííûì åñëè ðåçóëüòàò
ðàâåí íóëþ, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 Rr7+Rr7  R7+ R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå ñîäåðæèìîãî Rr ïëþñ
ïðåäøåñòâîâàâøèé ïåðåíîñ áîëüøå, ÷åì àáñîëþòíîå çíà÷åíèå Rd, â èíîì
ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
; Âû÷åñòü r1 : r0 èç r3 : r2

sub r2, r0 ; Âû÷åñòü ìëàäøèé áàéò
sbc r3, r1 ; Âû÷åñòü ñòàðøèé áàéò ñ ïåðåíîñîì

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1
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SBCI - Subtract Immediate with Carry -
Âû÷åñòü íåïîñðåäñòâåííîå çíà÷åíèå ñ ïåðåíîñîì

Îïèñàíèå:
Âû÷èòàíèå êîíñòàíòû è ñîäåðæèìîãî ôëàãà ïåðåíîñà (Ñ) èç ñîäåðæèìîãî ðåãèñòðà,
ðàçìåùåíèå ðåçóëüòàòà â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd - K - C

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBCI Rd,K 16 < d < 31, 0 < K < 255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0100 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 K3+K3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  K7  R7+Rd7 K7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0  Z
Ïðåäøåñòâîâàâøåå çíà÷åíèå îñòàåòñÿ íåèçìåííûì åñëè ðåçóëüòàò
ðàâåí íóëþ, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 K7+K7 R7+ R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå êîíñòàíòû ïëþñ
ïðåäøåñòâîâàâøèé ïåðåíîñ áîëüøå, ÷åì àáñîëþòíîå çíà÷åíèå Rd, â èíîì
ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
; Âû÷åñòü $4F23 èç r17 : r16

subi r16, r23 ; Âû÷åñòü ìëàäøèé áàéò
sbci r17, $4F ; Âû÷åñòü ñòàðøèé áàéò ñ ïåðåíîñîì

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 1

chi pnews.gaw.ru
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ATMEL ÊÒÖ-ÌÊ

SBI - Set bit to I/O Register -
Óñòàíîâèòü áèò â ðåãèñòð I/O

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò çàäàííûé áèò â ðåãèñòð I/O. Êîìàíäà ðàáîòàåò ñ ìëàäøèìè
32 ðåãèñòðàìè I/O (àäðåñà ñ 0 ïî 31)

Îïåðàöèÿ:
(i) I/O(P,b)<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBI P,b 0 < P <31, 0 < b < 7 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 1010 pppp pbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
out $1E, r0 ; Çàïèñàòü àäðåñ EEPROM
sbi $1C, 0 ; Óñòàíîâèòü áèò ÷òåíèÿ â EECR
in r1, $1D ; Ñ÷èòàòü äàííûå EEPROM

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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ÊÒÖ-ÌÊ

SBIC - Skip if Bit I/O Register is Cleared -
Ïðîïóñòèòü åñëè áèò â ðåãèñòðå I/O î÷èùåí

Îïèñàíèå:
Êîìàíäà ïðîâåðÿåò ñîñòîÿíèå áèòà â ðåãèñòðå I/O è, åñëè ýòîò áèò î÷èùåí, ïðîïóñêàåò
ñëåäóþùóþ êîìàíäó. Äàííàÿ êîìàíäà ðàáîòàåò ñ ìëàäøèìè 32 ðåãèñòðàìè I/O (àäðåñà
ñ 0 ïî 31).

Îïåðàöèÿ:
(i) If I/O(P,b) = 0 then PC<  PC + 2 (or 3) else PC<  PC + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBIC P,b 0 < P <31, 0 < b < 7 PC<  PC + 1,

åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
PC<  PC + 2,
åñëè ñëåäóþùàÿ êîìàíäà äëèíîé â 1ñëîâî
PC<  PC + 3,
åñëè ñëåäóþùèå êîìàíäû JMP èëè CALL

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 1001 pppp pbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
e2wait: sbic $1C, 1 ; Ïðîïóñòèòü ñëåäóþùóþ êîìàíäó åñëè EEWE î÷èùåí

rjmp e2wait ; Çàïèñü EEPROM íå çàâåðøåíà
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
  2 åñëè óñëîâèÿ ñîáëþäåíû, âûïîëíÿåòñÿ ïðîïóñê
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ATMEL ÊÒÖ-ÌÊ

SBIS - Skip if Bit I/O Register is Set -
Ïðîïóñòèòü åñëè áèò â ðåãèñòðå I/O óñòàíîâëåí

Îïèñàíèå:
Êîìàíäà ïðîâåðÿåò ñîñòîÿíèå áèòà â ðåãèñòðå I/O è, åñëè ýòîò áèò óñòàíîâëåí,
ïðîïóñêàåò ñëåäóþùóþ êîìàíäó. Äàííàÿ êîìàíäà ðàáîòàåò ñ ìëàäøèìè 32 ðåãèñòðàìè
I/O (àäðåñà ñ 0 ïî 31).

Îïåðàöèÿ:
(i) If I/O(P,b) = 1 then PC<  PC + 2 (or 3) else PC<  PC + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBIS P,b 0 < P <31, 0 < b < 7 PC<  PC + 1,

åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
PC<  PC + 2,
ïðîïóñêàåò êîìàíäó äëèíîé â îäíî ñëîâî
PC<  PC + 3,
ïðîïóñêàåò êîìàíäû JMP èëè CALL

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 1011 pppp pbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
waitset: sbis$10, 0 ; Ïðîïóñòèòü ñëåäóþùóþ êîìàíäó åñëè óñòàíîâëåí

  áèò 0 â Ïîðòå D
rjmp waitset ; Áèò íå óñòàíîâëåí
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
 2 åñëè óñëîâèÿ ñîáëþäåíû, âûïîëíÿåòñÿ ïðîïóñê
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ÊÒÖ-ÌÊ

SBIW - Subtract Immediate from Word -
Âû÷åñòü íåïîñðåäñòâåííîå çíà÷åíèå èç ñëîâà

Îïèñàíèå:
Âû÷èòàíèå íåïîñðåäñòâåííîãî çíà÷åíèÿ (0-63) èç ïàðû ðåãèñòðîâ è ðàçìåùåíèå
ðåçóëüòàòà â ïàðå ðåãèñòðîâ. Êîìàíäà ðàáîòàåò ñ ÷åòûðüìÿ âåðõíèìè ïàðàìè ðåãèñòðîâ,
óäîáíà äëÿ ðàáîòû ñ ðåãèñòðàìè óêàçàòåëÿìè.

Îïåðàöèÿ:
(i) Rdh:Rdl<  Rdh:Rdl - K

Ñèíòàêñèñ Îïåðàíäû:   Ñ÷åò÷èê ïðîãðàìì:
(i) SBIW Rdl,K dl   {24,26,28,30}, 0 < K <63   PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0111 KKdd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> <=> <=> <=> <=>

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rdh7  R15

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R15
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R15  R14  R13  R12  R11  R10  R9  R8  R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $0000, â èíîì ñëó÷àå î÷èùàåòñÿ

C: R15  Rdh7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå êîíñòàíòû K áîëüøå
àáñîëþòíîãî çíà÷åíèÿ ñîäåðæèìîãî ðåãèñòðà Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rdh:Rdl ïîñëå âûïîëíåíèÿ êîìàíäû (Rdh7-Rdh0 = R15-R8,
Rdl7-Rdl0 = R7-R0)

Ïðèìåð:
sbiw r24, 1 ; Âû÷åñòü 1 èç r25:r24
sbiw r28, 63 ; Âû÷åñòü 63 èç Y óêàçàòåëÿ (r29 : r28)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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SBR- Set Bits in Register -
Óñòàíîâèòü áèòû â ðåãèñòðå

Îïèñàíèå:
Êîìàíäà âûïîëíÿåò óñòàíîâêó îïðåäåëåííûõ áèòîâ â ðåãèñòðå Rd. Êîìàíäà âûïîëíÿåò
ëîãè÷åñêîå ORI ìåæäó ñîäåðæèìûì ðåãèñòðà Rd è ìàñêîé-êîíñòàíòîé K è ðàçìåùàåò
ðåçóëüòàò â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd v K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBR Rd,K 16 < d <31, 0 < K <255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0110 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ  åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
sbr r16, 3F0 ; Óñòàíîâèòü áèòû 0 è 1 â r16
sbr r17, $F0 ; Óñòàíîâèòü ñòàðøèå 4 áèòà â r17

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SBRC - Skip if Bit in Register is Cleared -
Ïðîïóñòèòü åñëè áèò â ðåãèñòðå î÷èùåí

Îïèñàíèå:
Êîìàíäà ïðîâåðÿåò ñîñòîÿíèå áèòà â ðåãèñòðå è, åñëè ýòîò áèò î÷èùåí, ïðîïóñêàåò
ñëåäóþùóþ êîìàíäó.

Îïåðàöèÿ:
(i) If Rr (b) = 0 then PC<  PC + 2 (or 3) else PC<  PC + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBRC Rr,b 0 < r <31, 0 < b < 7 PC<  PC + 1,

åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
PC<  PC + 2,
åñëè ñëåäóþùàÿ êîìàíäà äëèíîé â 1ñëîâî
PC<  PC + 3,
åñëè ñëåäóþùèå êîìàíäû JMP èëè CALL

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 110r rrrr Xbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
sub r0, r1 ; Âû÷åñòü r1 èç r0
sbrc r0, 7 ; Ïðîïóñòèòü åñëè áèò 7 â r0 î÷èùåí
sub r0, r1 ; Âûïîëíÿåòñÿ òîëüêî åñëè áèò 7 â r0 íå î÷èùåí
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
  2 åñëè óñëîâèÿ ñîáëþäåíû, âûïîëíÿåòñÿ ïðîïóñê
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SBRS - Skip if Bit in Register is Set -
Ïðîïóñòèòü åñëè áèò â ðåãèñòðå óñòàíîâëåí

Îïèñàíèå:
Êîìàíäà ïðîâåðÿåò ñîñòîÿíèå áèòà â ðåãèñòðå è, åñëè ýòîò áèò óñòàíîâëåí, ïðîïóñêàåò
ñëåäóþùóþ êîìàíäó.

Îïåðàöèÿ:
(i) If Rr(b) = 1 then PC<  PC + 2 (or 3) else PC<  PC + 1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SBRS Rr,b 0 < r <31, 0 < b < 7 PC<  PC + 1,

åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
PC<  PC + 2,
ïðîïóñêàåò êîìàíäó äëèíîé â îäíî ñëîâî
PC<  PC + 3,
ïðîïóñêàåò êîìàíäû JMP èëè CALL

16-ðàçðÿäíûé êîä îïåðàöèè:

1111 111r rrrr Xbbb

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
sub r0, r1 ; Âû÷åñòü r1 èç r0
sbrs r0, 7 ; Ïðîïóñòèòü åñëè áèò 7 â r0 óñòàíîâëåí
neg r0 ; Âûïîëíÿåòñÿ òîëüêî åñëè áèò 7 â r0 íå óñòàíîâëåí
nop ; Ïðîäîëæàòü (ïóñòàÿ îïåðàöèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1 åñëè óñëîâèÿ íå ñîáëþäåíû, íåò ïðîïóñêà
 2 åñëè óñëîâèÿ ñîáëþäåíû, âûïîëíÿåòñÿ ïðîïóñê
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SEC - Set Carry Flag -
Óñòàíîâèòü ôëàã ïåðåíîñà

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ïåðåíîñà (C)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) Ñ<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEC None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0000 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - 1

C: 1
Ôëàã ïåðåíîñà óñòàíîâëåí

Ïðèìåð:
sec ; Óñòàíîâèòü ôëàã ïåðåíîñà
adc r0, r1 ; r0 = r0 + r1 + 1

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SEH - Set Half Carry Flag -
Óñòàíîâèòü ôëàã ïîëóïåðåíîñà

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ïîëóïåðåíîñà (H)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) H<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEH None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0101 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - 1 - - - - -

H: 1
Ôëàã ïîëóïåðåíîñà óñòàíîâëåí

Ïðèìåð:
seh ; Óñòàíîâèòü ôëàã ïîëóïåðåíîñà

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SEI - Set Global Interrupt Flag -
Óñòàíîâèòü ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ (I)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) I<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEI None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0111 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 1 - - - - - - -

I: 1
Ôëàã ãëîáàëüíîãî ïðåðûâàíèÿ óñòàíîâëåí

Ïðèìåð:
cli ; Çàïðåòèòü ïðåðûâàíèÿ
in r13, $16 ; Ñ÷èòàòü Ïîðò B
sei ; Ðàçðåøèòü ïðåðûâàíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SEN - Set Negative Flag -
Óñòàíîâèòü ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ (N)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) N<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEN None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0010 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - 1 - -

N: 1
Ôëàã ïåðåíîñà óñòàíîâëåí

Ïðèìåð:
add r2, r19 ; Ñëîæèòü r19 ñ r2
sen ; Óñòàíîâèòü ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SER - Set all bits in Register -
Óñòàíîâèòü âñå áèòû ðåãèñòðà

Îïèñàíèå:
Çíà÷åíèå $FF çàíîñèòñÿ  íåïîñðåäñòâåííî â ðåãèñòð íàçíà÷åíèÿ Rd

Îïåðàöèÿ:
(i) Rd<  $FF

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SER Rd 16 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1110 1111 dddd 1111

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r16 ; Î÷èñòèòü r16
ser r17 ; Óñòàíîâèòü r17
out #18, r16 ; Çàïèñàòü íóëè â Ïîðò B
nop ; Çàäåðæêà (ïóñòàÿ îïåðàöèÿ)
out #18, r17 ; Çàïèñàòü åäèíèöû â Ïîðò B

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SES - Set Signed Flag -
Óñòàíîâèòü ôëàã çíàêà

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ó÷åòà çíàêà (S)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) S<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SES None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0100 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - 1 - - -

S: 1
Ôëàã ó÷åòà çíàêà óñòàíîâëåí

Ïðèìåð:
add r2, r19 ; Ñëîæèòü r19 ñ r2
ses ; Óñòàíîâèòü ôëàã îòðèöàòåëüíîãî çíà÷åíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SET - Set T Flag -
Óñòàíîâèòü ôëàã T

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ïåðåñûëêè (T)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) T<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SET None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0110 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - 1 - - - - - -

T: 1
Ôëàã ïåðåcûëêè óñòàíîâëåí

Ïðèìåð:
set ; Óñòàíîâèòü T ôëàã

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SEV - Set Overflow Flag -
Óñòàíîâèòü ôëàã ïåðåïîëíåíèÿ

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã ïåðåïîëíåíèÿ (V)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) V<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEV None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0011 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - 1 - - -

V: 1
Ôëàã ïåðåïîëíåíèÿ óñòàíîâëåí

Ïðèìåð:
add r2, r19 ; Ñëîæèòü r19 ñ r2
sev ; Óñòàíîâèòü ôëàã ïåðåïîëíåíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SEZ - Set Zero Flag -
Óñòàíîâèòü ôëàã íóëåâîãî çíà÷åíèÿ

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ôëàã íóëåâîãî çíà÷åíèÿ (Z)  â ðåãèñòðå ñòàòóñà (SREG)

Îïåðàöèÿ:
(i) Z<  1

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SEZ None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0100 0001 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - 1 -

Z: 1
Ôëàã íóëåâîãî çíà÷åíèÿ óñòàíîâëåí

Ïðèìåð:
add r2, r19 ; Ñëîæèòü r19 ñ r2
sez ; Óñòàíîâèòü ôëàã íóëåâîãî çíà÷åíèÿ

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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SLEEP -  Óñòàíîâèòü ðåæèì SLEEP

Îïèñàíèå:
Êîìàíäà óñòàíàâëèâàåò ñõåìó â SLEEP ðåæèì, îïðåäåëÿåìûé ðåãèñòðîì óïðàâëåíèÿ
ÖÏÓ. Êîãäà ïðåðûâàíèå âûâîäèò ÖÏÓ èç SLEEP ðåæèìà êîìàíäà, ñëåäóþùàÿ çà êîìàíäîé
SLEEP, áóäåò âûïîëíåíà ïðåæäå, ÷åì îòðàáîòàåò îáðàáîò÷èê ïðåðûâàíèÿ.

Îïåðàöèÿ:

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SLEEP None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 100X 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
mov r0, r11 ; Êîïèðîâàòü r11 â r0
sleep ; Ïåðåâåñòè MCU â ðåæèì sleep

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ST- Store Indirect from Register to SRAM using Index X -
Çàïèñàòü êîñâåííî èç ðåãèñòðà â ÑÎÇÓ ñ èñïîëüçîâàíèåì èíäåêñà X

Îïèñàíèå:
Çàïèñûâàåòñÿ êîñâåííî îäèí áàéò èç ðåãèñòðà â ÑÎÇÓ. Ïîëîæåíèå áàéòà â ÑÎÇÓ
óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì X â ðåãèñòðîâîì ôàéëå. Îáðàùåíèå
ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé îáúåìîì 64 Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé
ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð RAMPX  â I/O îáëàñòè. Ðåãèñòð-óêàçàòåëü
X ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå âûïîëíåíèÿ êîìàíäû, íî ìîæåò áûòü
èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí. Ýòà îñîáåííîñòü î÷åíü óäîáíà ïðè
èñïîëüçîâàíèè ðåãèñòðà-óêàçàòåëÿ X â êà÷åñòâå óêàçàòåëÿ ñòåêà.

Èñïîëüçîâàíèå X-óêàçàòåëÿ:

Îïåðàöèÿ: Êîììåíòàðèé:
(i) (X)<  Rr X: Íåèçìåíåí
(ii) (X)<  Rr X<  X + 1 X: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) X<  X - 1 (X)<  Rr X: Ïðåäâàðèòåëüíî äåêðåìåíòèðîâàí

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ST X,Rr 0 < d < 31 PC<  PC + 1
(ii) ST X+,Rr 0 < d < 31 PC<  PC + 1
(iii) ST -X,Rr 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1001 001r rrrr 1100
 (ii) 1001 001r rrrr 1101
 (iii) 1001 001r rrrr 1110

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
clr r27 ; Î÷èñòèòü ñòàðøèé áàéò X
ldi r26, $20 ; Óñòàíîâèòü $20 â ìëàäøèé áàéò X
st X+,r0 ; Ñîõðàíèòü â r0 ñîäåðæèìîå SRAM ïî àäðåñó $20 (X

  ïîñòèíêðåìåíòèðóåòñÿ)
st X, r1 ; Ñîõðàíèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
ldi r26, $23 ; Óñòàíîâèòü $23 â ìëàäøèé áàéò X
st r2, X ; Ñîõðàíèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
st r3, -X ; Ñîõðàíèòü â r3 ñîäåðæèìîå SRAM ïî àäðåñó $22 (X

  ïðåääåêðåìåíòèðóåòñÿ)
Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

ST (STD)- Store Indirect from Register to SRAM using Index Y -
Çàïèñàòü êîñâåííî èç ðåãèñòðà â ÑÎÇÓ ñ èñïîëüçîâàíèåì èíäåêñà Y

Îïèñàíèå:
Çàïèñûâàåòñÿ êîñâåííî, ñî ñìåùåíèåì èëè áåç ñìåùåíèÿ, îäèí áàéò èç ðåãèñòðà â
ÑÎÇÓ. Ïîëîæåíèå áàéòà â ÑÎÇÓ óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì Y
â ðåãèñòðîâîì ôàéëå. Îáðàùåíèå ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé îáúåìîì
64 Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð
RAMPY â I/O îáëàñòè.Ðåãèñòð-óêàçàòåëü Y ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå âûïîëíåíèÿ
êîìàíäû, íî ìîæåò áûòü èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí. Ýòà îñîáåííîñòü
î÷åíü óäîáíà ïðè èñïîëüçîâàíèè ðåãèñòðà-óêàçàòåëÿ Y â êà÷åñòâå óêàçàòåëÿ ñòåêà.

Èñïîëüçîâàíèå Y-óêàçàòåëÿ:
Îïåðàöèÿ:  Êîììåíòàðèé:

(i) (Y)<  Rr  Y: Íåèçìåíåí
(ii) (Y)<  Rr Y<  Y + 1  Y: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) Y<  Y - 1 (Y)<  Rr  Y: Ïðåäâàðèòåëüíî äåêðåìåíòèðîâàí
(iv) (Y + q)<  Rr  Y: Íåèçìåíåí, q: ñìåùåíèå

Ñèíòàêñèñ Îïåðàíäû:   Ñ÷åò÷èê ïðîãðàìì:
(i) ST Y, Rr 0 < d < 31   PC<  PC + 1
(ii) ST Y+,Rr 0 < d < 31   PC<  PC + 1
(iii) ST -Y,Rr 0 < d < 31   PC<  PC + 1
(iv) STD Y+q,Rr 0 < d <31, 0 < q <63   PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1000 001r rrrr 1000
 (ii) 1001 001r rrrr 1001
 (iii) 1001 001r rrrr 1010
 (iiii) 10q0 qq1r rrrr 1qqq

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:clr r29    ;Î÷èñòèòü ñòàðøèé áàéò Y
  ldi r28, $20  ;Óñòàíîâèòü $20 â ìëàäøèé áàéò Y
  st Y+, r0   ;Ñîõðàíèòü â r0 ñîäåðæ. SRAM ïî àäðåñó $20 (Yïîñòèíêðåìåíòèðóåòñÿ)
  st Y, r1   ;Ñîõðàíèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
  ldi r28, $23  ;Óñòàíîâèòü $23 â ìëàäøèé áàéò Y
  st Y, r2   ;Ñîõðàíèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
  st -Y, r3   ;Ñîõðàíèòü â r3 ñîäåðæ. SRAM ïî àäðåñó $22 (Yïðåääåêðåìåíòèðóåòñÿ)
  std Y+2, r4   ;Ñîõðàíèòü â r4 ñîäåðæèìîå SRAM ïî àäðåñó $24

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 2
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ÊÒÖ-ÌÊ

ST (STD) - Store Indirect from Register to SRAM using Index Z -
Çàïèñàòü êîñâåííî èç ðåãèñòðà â ÑÎÇÓ ñ èñïîëüçîâàíèåì èíäåêñà Z

Îïèñàíèå:
Çàïèñûâàåòñÿ êîñâåííî, ñî ñìåùåíèåì èëè áåç ñìåùåíèÿ, îäèí áàéò èç ðåãèñòðà â
ÑÎÇÓ. Ïîëîæåíèå áàéòà â ÑÎÇÓ óêàçûâàåòñÿ 16-ðàçðÿäíûì ðåãèñòðîì-óêàçàòåëåì Z
â ðåãèñòðîâîì ôàéëå. Îáðàùåíèå ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé îáúåìîì
64 Êáàéòà. Äëÿ îáðàùåíèÿ ê äðóãîé ñòðàíèöå ÑÎÇÓ íåîáõîäèìî èçìåíèòü ðåãèñòð
RAMPZ â I/O îáëàñòè. Ðåãèñòð-óêàçàòåëü Z ìîæåò îñòàòüñÿ íåèçìåííûì ïîñëå âûïîëíåíèÿ
êîìàíäû, íî ìîæåò áûòü èíêðåìåíòèðîâàí èëè äåêðåìåíòèðîâàí. Ýòà îñîáåííîñòü
î÷åíü óäîáíà ïðè èñïîëüçîâàíèè ðåãèñòðà-óêàçàòåëÿ Z â êà÷åñòâå óêàçàòåëÿ ñòåêà,
îäíàêî, ïîñêîëüêó ðåãèñòð-óêàçàòåëü Z ìîæåò áûòü èñïîëüçîâàí äëÿ êîñâåííîãî âûçîâà
ïîäïðîãðàìì, êîñâåííûõ ïåðåõîäîâ è òàáëè÷íûõ ïðåîáðàçîâàíèé, áîëåå óäîáíî
èñïîëüçîâàòü â êà÷åñòâå óêàçàòåëÿ ñòåêà ðåãèñòðû-óêàçàòåëè X è Y.

Èñïîëüçîâàíèå Z-óêàçàòåëÿ:
Îïåðàöèÿ: Êîììåíòàðèé:

(i) (Z)<  Rr Z: Íåèçìåíåí
(ii) (Z)<  Rr Z<  Z + 1 Z: Èíêðåìåíòèðîâàí âïîñëåäñòâèè
(iii) Z<  Z - 1 (Z)<  Rr Z: Ïðåäâàðèòåëüíî äåêðåìåíòèðîâàí
(iv) (Z + q)<  Rr Z: Íåèçìåíåí, q: ñìåùåíèå

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) ST Z,Rr 0 < r < 31 PC<  PC + 1
(ii) ST Z+,Rr 0 < r < 31 PC<  PC + 1
(iii) ST -Z,Rr 0 < r < 31 PC<  PC + 1
(iv) STd Z + q,Rr 0 < r <31, 0 < q <63 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

 (i) 1000 001r rrrr 0000
 (ii) 1001 001r rrrr 0001
 (iii) 1001 001r rrrr 0010
 (iiii) 10q0 qq1r rrrr 0qqq

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:clr r31  ; Î÷èñòèòü ñòàðøèé áàéò Z
 ldi r30, $20  ; Óñòàíîâèòü $20 â ìëàäøèé áàéò Z
 st Z+,r0  ;Ñîõðàíèòü â r0 ñîäåðæ. SRAM ïî àäð. $20(Zïîñòèíêðåìåíòèðóåòñÿ)
 st Z, r1  ; Ñîõðàíèòü â r1 ñîäåðæèìîå SRAM ïî àäðåñó $21
 ldi r30, $23  ; Óñòàíîâèòü $23 â ìëàäøèé áàéò Z
 st Z, r2  ; Ñîõðàíèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $23
 st -Z, r3  ; Ñîõðàíèòü â r3 ñîäåðæ.SRAM ïî àäð. $22(Zïðåääåêðåìåíòèðóåòñÿ)
 std Z+2, r4  ; Ñîõðàíèòü â r4 ñîäåðæèìîå SRAM ïî àäðåñó $24

Ñëîâ: 1 (2 áàéòà)
Öèêëîâ: 2
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ATMEL ÊÒÖ-ÌÊ

STS- Store Direct to RAM -
Çàãðóçèòü íåïîñðåäñòâåííî â ÑÎÇÓ

Îïèñàíèå:
Âûïîëíÿåòñÿ çàïèñü îäíîãî áàéòà èç ðåãèñòðà â ÑÎÇÓ. Ìîæíî èñïîëüçîâàòü 16-
ðàçðÿäíûé àäðåñ. Îáðàùåíèå ê ïàìÿòè îãðàíè÷åíî òåêóùåé ñòðàíèöåé ÑÎÇÓ îáúåìîì
64 Êáàéòà. Êîìàíäà STS èñïîëüçóåò äëÿ îáðàùåíèÿ ê ïàìÿòè âûøå 64 Êáàéò ðåãèñòð
RAMPZ.

Îïåðàöèÿ:
(i) (k)<  Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) STS k,Rr 0 < r < 31, 0 < k < 65535 PC<  PC + 2

32-ðàçðÿäíûé êîä îïåðàöèè:

1001 001d dddd 0000
kkkk kkkk kkkk kkkk

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:

lds r2, $FF00 ; Çàãðóçèòü â r2 ñîäåðæèìîå SRAM ïî àäðåñó $FF00
add r2, r1 ; Ñëîæèòü r1 ñ r2
sts $FF00, r2 ; Çàïèñàòü îáðàòíî

Ñëîâ: 2 (4 áàéòà)

Öèêëîâ: 3
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ÊÒÖ-ÌÊ

SUB- Subtract without Carry -
Âû÷åñòü áåç ïåðåíîñà

Îïèñàíèå:
Âû÷èòàíèå ñîäåðæèìîãî ðåãèñòðà-èñòî÷íèêà Rr èç ñîäåðæèìîãî ðåãèñòðà Rd, ðàçìåùåíèå
ðåçóëüòàòà â ðåãèñòðå íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd - Rr

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SUB Rd,Rr 0 < d <31, 0 < r <31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0001 10rd dddd rrrr

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 Rr3+Rr3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  Rr7  R7+Rd7 Rr7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò ðàâåí $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C:  Rd7 Rr7+Rr7 R7+ R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå ñîäåðæèìîãî Rr áîëüøå, ÷åì
àáñîëþòíîå çíà÷åíèå Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
sub r13, r12 ; Âû÷åñòü r12 èç r13
brne noteq ; Ïåðåéòè åñëè r12 <> r13

noteq: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

SUBI - Subtract Immediate - Âû÷åñòü íåïîñðåäñòâåííîå çíà÷åíèå

Îïèñàíèå:
Âû÷èòàíèå êîíñòàíòû èç ñîäåðæèìîãî ðåãèñòðà, ðàçìåùåíèå ðåçóëüòàòà â ðåãèñòðå
íàçíà÷åíèÿ Rd.

Îïåðàöèÿ:
(i) Rd<  Rd - K

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SUBI Rd,K 16 < d < 31, 0 < K < 255 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0101 KKKK dddd KKKK

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - <=> <=> <=> <=> <=> <=>

H: Rd3 K3+K3 R3+R3  Rd3
Óñòàíàâëèâàåòñÿ åñëè åñòü çàåì èç áèòà 3, â èíîì ñëó÷àå î÷èùàåòñÿ

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: Rd7  K7  R7+Rd7 K7 R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå îïåðàöèè îáðàçóåòñÿ ïåðåïîëíåíèå
äîïîëíåíèÿ äî äâóõ, â èíîì ñëó÷àå î÷èùàåòñÿ

N: R7
Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò ðàâåí $00, â èíîì ñëó÷àå î÷èùàåòñÿ

C: Rd7 K7+K7 R7+ R7  Rd7
Óñòàíàâëèâàåòñÿ åñëè àáñîëþòíîå çíà÷åíèå êîíñòàíòû áîëüøå, ÷åì
àáñîëþòíîå çíà÷åíèå Rd, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
subi r22, $11 ; Âû÷åñòü $11 èç r22
brne noteq ; Ïåðåéòè åñëè r22 <> $11
. . .

noteq: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

SWAP - Swap Nibbles -
Ïîìåíÿòü íèááëû ìåñòàìè

Îïèñàíèå:
Êîìàíäà ìåíÿåò ìåñòàìè ñòàðøèé è ìëàäøèé íèááëû (ïîëóáàéòû) ðåãèñòðà

Îïåðàöèÿ:
(i) R(7-4)<  Rd(3-0), R(3-0)<  Rd(7-4)

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) SWAP Rd 0 < d < 31 PC<  PC + k + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 010d dddd 0010

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd ïîñëå âûïîëíåíèÿ êîìàíäû

Ïðèìåð:
inc r1 ; Óâåëè÷èòü íà 1 r1
swap r1 ; Ïîìåíÿòü ìåñòàìè íèááëû r1
inc r1 ; Óâåëè÷èòü íà 1 ñòàðøèé íèááë r1
swap r1 ; Ñíîâà ïîìåíÿòü ìåñòàìè íèááëû r1

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ATMEL ÊÒÖ-ÌÊ

TST - Test for Zero or Minus -
Ïðîâåðèòü íà íîëü èëè ìèíóñ

Îïèñàíèå:
Ðåãèñòð ïðîâåðÿåòñÿ íà íóëåâîå èëè îòðèöàòåëüíîå ñîñòîÿíèå. Âûïîëíÿåòñÿ ëîãè÷åñêîå
AND ñîäåðæèìîãî ðåãèñòðà ñ ñàìèì ñîáîé. Ñîäåðæèìîå ðåãèñòðà îñòàåòñÿ íåèçìåííûì.

Îïåðàöèÿ:
(i) Rd<  Rd . Rd

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) TST Rd 0 < d < 31 PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

0010 00dd dddd dddd

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - <=> 0 <=> <=> -

S: N   V, Äëÿ ïðîâåðîê ñî çíàêîì
V: 0

Î÷èùåí
N: R7

Óñòàíàâëèâàåòñÿ åñëè â ðåçóëüòàòå óñòàíîâëåí MSB, â èíîì ñëó÷àå
î÷èùàåòñÿ

Z: R7  R6  R5  R4  R3  R2  R1  R0
Óñòàíàâëèâàåòñÿ åñëè ðåçóëüòàò $00, â èíîì ñëó÷àå î÷èùàåòñÿ

R (Ðåçóëüòàò) ñîîòâåòñòâóåò Rd

Ïðèìåð:
tst r0 ; Ïðîâåðèòü r0
breq zero ; Ïåðåéòè åñëè r0 = 0
. . .

zero: nop ; Ïåðåéòè ïî íàçíà÷åíèþ (ïóñòàÿ îïåðàöèÿ)

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1
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ÊÒÖ-ÌÊ

WDR- Watchdog Reset -
Ñáðîñèòü ñòîðîæåâîé òàéìåð

Îïèñàíèå:
Êîìàíäà ñáðàñûâàåò ñòîðîæåâîé òàéìåð (Watchdog Timer). Êîìàíäà ìîæåò áûòü
âûïîëíåíà âíóòðè çàäàííîãî ïðåñêàëåðîì ñòîðîæåâîãî òàéìåðà ïðîìåæóòêà âðåìåíè
(ñì. àïïàðàòíûå õàðàêòåðèñòèêè ñòîðîæåâîãî òàéìåðà).

Îïåðàöèÿ:
(i) Ïåðåçàïóñêàåòñÿ WD (ñòîðîæåâîé òàéìåð)

Ñèíòàêñèñ Îïåðàíäû: Ñ÷åò÷èê ïðîãðàìì:
(i) WDR None PC<  PC + 1

16-ðàçðÿäíûé êîä îïåðàöèè:

1001 0101 101X 1000

Áóëåâû âûðàæåíèÿ ðåãèñòðà ñòàòóñà (SREG)

 I T H S V N Z C
 - - - - - - - -

Ïðèìåð:
wdr ; Ñáðîñèòü ñòîðîæåâîé òàéìåð

Ñëîâ: 1 (2 áàéòà)

Öèêëîâ: 1


