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3 QanuAIBwNY X vn'hﬁwé’aﬁlﬁlﬁiﬁﬂé’aﬁgné\’awaﬁﬁq AVR (5 AZLUY)

.............. ADD R21, R21
.............. INC PORTC
.............. PUSH DDRC
.............. POP DDRD
IS8T R16, R24
.............. PUSH R16, R20
.............. ADC R26, 30
.............. MUL R30, R31
.............. ADD ZL, ZH
ceverreenseeCOM PORTB
............... LPM R30, Z

4. mmauﬁwmmalﬂﬁ (7 AzUUL)
- Flash memory #1930 EEPROM B
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5 qudsulusunsugen (Subroutine) ¥83 AVR é’wmﬁs}maamuuﬁ%uﬁwwhmsﬁwmmaq
awdratull (6 AzLUY)

(signed char a, signed char b)

signed char find max

{

if (a>b)
return a;

else

if (a==Db)

return 0;
else
return b;
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6. mmdﬂu‘%ﬁamaéuawmUmma}"waa%ﬁg AVR Mé’amma%aaumi%'uiﬂmnsumm
wodwuuanaluil (10 AzwuY)

.org 0x00
rjmp RESET
RESET: 1di ZH, high (TABLE1)
1di ZL, low (TABLEL)
1di R21, OxFF
1di R22, OxOF
1di R23, 0x55
1di R24, OX7E
1di R25, OxFO
1di R26, 0x3D
mov r27, R25

st 7+, R21
st 7+, R22

st -7, R23

st -7Z, R25
push  R25
push R26
eor RrR22, R21
or rR23, R21
and r24, R21
neg R25
com R26
pop R28
pop R29

.dseg

.org 0x504

TABLEL: .byte 20
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SRAM[0x504]
SRAM[0x505]
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Mnemonics | Operands | Description | Operation | Flags | #Clocks
RITHMETIC AND LOGIC INSTRUCTIONS

mﬁ_lﬂ_ Add two Registers
ﬁ_lm_ Add with Carry two Regioters m
m—m_ Add immediate to Word RarcRdl + RdhiRdl + K Tzonws |2 |
Mm Subtract two Registers Rd « Rd - Rr m—
m Sublract Constant from Registet Rd«— Rd-K m
Cosc | mem | swwcwihCanan Registers Im_m-
@—m_ Gubltactwith Carry Constant trom Reg. m_—
mm Subtract Immadiate from Wotd RdhRdl — RahRdi -K [zcmvs |
Cao | Aem | Logical ANDRegiee E_
TRa.K | Logioel AND Register and Constan, mﬂ_ﬂ_
_li!ﬂ_ Logical OR Registers
E_lm_ Logical OR Register and Constant m_
m_lm_ Exclusive OR Registers Rd— Rd& R ETA
l_m_-
Iﬂ__mm-
Ceen | Rak | sesiuenRedss Iﬂm_
E_m_ Clewr Bilis) in Register Rd < Rd » (0XFF - K}
__.m_

Tast for Zero of Minus

i

| ra | Ciear Register | Rd « R4 R4 |

5 ad Set Register U Rd« OXFF |
‘_T_WL Rd, Rr raultipty Unsigned [ RIRO « Rdx R i zc
MULS Fig, A Multiply Signed | R1:RO + RAX Rt i z¢
1 ruLsy Fid. A Wltiply Sigred with Unsigned T R1RO « Fid X Br T zc
Fractional Muttiply Unsigned T R1LR0 « (B x Ry << 1 1 2.6

Fractional Multiply Signe 3

I | Direct Jump T PCe-k
Relative Subroutine Cal | PCe-PCak?

l Subrouting Retum
ﬂ 1 L L
Compars, Skip it Equai

Compare ad - Br
Compars with Carry | Rd— R

1
Cleared

SBRC Al b Skip if Bit in Register { (Rribo0} PC < PC +2or 3

SBRS Rr.b Skig if Bitin Register is Set it {Rrk)=1} PC « PCe+2ar3 None 1/2/3
SBIC P.b Skip if Bit in /O Register Clearad it {Plo)=0} PCPC 200 3 None 1723
SBIS P, b Skip if Bit in HO Register is St il (Plo}=1) PCPCr20r3 None 123
BRBS s. K Branch if Status Flag Set if (SREG(s) = 1) then PCePC+K ¢ 1 None 12
BRBC s. K Branch if Status Flag Claared it (SREGI(s) = 9 then PC-PC+k +1 None 12
BREQ K Branch if Equal fZ=1thenPC e PC+k+ 1 Nong 12
BRNE k Branch if Not Equal it{Z = 0) then PC « PC+K+ 1 None 172
BRCS k Branch if Carry Set if{C = 1} then PC « PC+k+1 None 112
BRCC ES Branch if Carry Cleared G =0y then PC « PC+k+t None 172
BRSH k Branch if $ame or Higher i (C = 0) then PC « PC+k+1 None 142
BRLO k Rranch if Lowel itG=1thenPCPC+ k+ % Nong 12
BRMI K Branch if Minus if (N = 1) then PC « PLrk+l None 12
BRPL k Branch if Plus it N =0 hen PG « PC+K+1 None 142
BRGE k Rranch if Greater of Equal, Signed it (N2 V=0)then PC « PC+k+t Nore 112
BRALT k Brarich #f Less Than Zerd, Signed if (N2 V= 1) then PC PC+k+1 None 12
BRHS K Brarich if Halt Carry Flag Set if (H = 1) then PC « PC+k+ 1 Nong 172
BRHC K Branch it Hall Carry Flag Cleared it iH = 0y then PC « PC+k+1 None 172
BRTS k Branch il T Flag Set it (T=1)thenPC < PC+k +1 None 172
BRTC X Brarch if T Flag Cleared it (T =0 thenPC « PC+k+ 1 None 142
BRVS k Branch it Overflow Flay s Set iV = 1) then PC « PC+ket Nong 142
BRVC k Branch it Qvedlow Flagie Cloated it (V =0} hen PC < PC+ K1 None 1/2




Page 8 of 9
R N SO O UL TR0 PR — section........

[ Mnemonics | Operands | Description | Operation Flags | #Clocks |
BRIE k Branch it Interrupt Enabled #(i=1)then PC«PC+ k+1 None 172
BRID K Branich if Interrupt Disabled if {1= 0 then PC < PC4 K+ 1 None 1/2
BIT AND BIT-TEST INSTRUCTIONS

_—

Get Bit in 1O Ragister
Clgar Bit in 120 Register
Logical Shift Lett
Logical Shift Right
Rotate Left Through Carry
Rotate Bight Thiough Carry

Set Negative Flag

ro Flag

Cleawr Zed
Tem || Glolnenpiimme

_M

3ichal interrupt Disable

Set Signed Test Flag

Clear Signed Test Flag

Set Twios Cotnplement Overfiow.
Clear Twes Complement Overfiow
Set T in SREG

Raine1) « Rdin), Rdi0} -0

Rain) « Rd(n+ 1), Rdi7y<— 0

Ra(0)—C.Rd(n+1)e R, CRA(T
(73— C.Rdinie Rdin+1),C—RA0}

|

|

|
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mi—l_ Arithmetic Shift Right Rd(n) < Rd(ns13.n=0..8 |
Cowap | A | swlibbes Ad(3...OrRA(7...4LRUT.. A RKS..0) E R
m_ Flag Set g_m—
m__l Bt Store from Register 10 T N
l;_m_ Bit 1oad from T to Register

_ I I

Ciear Half Carry Flag in SREG He 0O H 1
DATA TRANSFER INSTRUCTIONS

MOV R, Ry Move Between Reqgisters: Rd < Re None 1
MOVW Rd, Rr Copy Register Word Ra+1:Rd « Ri+1:Rr None 1
LDl Rd. K Load immediate Rd <K Mong 1
LD Rd. X Load ndirect Rd « (X} None 2
LD Rd, X+ Load inditect and Postinc, Rde (X), XX+ 1 None 2
LD Rd. - X Loac Indirect and Pre-Dec. ¥ X-1, Rl e(X) None 2
LD Rd. ¥ Load Inditgct Rd < V) None 2
LD Pd, Y+ Load Indirect and Post-Inc. Rd < (), YN+ 1 None 2
LD A, - Y Load Indirect and Pre-Dec. Y« ¥-1.8d—{¥) None 2
LDD Rd,Y +q Load Indirect with Displacement Rd+—iY +qi Nong 2
1D Rd, Z Load Indirect Rd « iZ) Nong 2
L0 Rd. Z+ Load Indirect and Post-inc. Bd « (2). 2« 241 Nong 2
LD Rd.-Z Load indiract and Pre-Dec. Z«2-1.Rd (@) Nong 2
LDD Rd, Z+g Load Incireat with Displacement Rde—{Z+q) Noné 2
i1DSs Rd. X Load Direct trom SRAM Rd « {K) None 2
ST X, Rr Store indirect (X) « Rr None 2
$T X+, Rr Store Indirect and Post-inc. )R, X=X+ 1 None 2
st - X Ry Store indirert and Pre-Dec. X = X=1. (X < Rr Nong 2
ST Y. Rr Store Indiret )« Rr None 2
ST Y4, Bt Stote Indirect and Posting. 1« Br Y« Y41 None 2
st -Y. R Stove indirect and Pre-Dec. Ye-Y-1, (Y R None 2
STD Y+q.Rr Store Indirect with Displacement Y+ @« Br None 2
Z,Rr Store Indisect {2y « Rr None 2
Z+, R Store Indirect and Postine. DR, ZeZ+1 None 2
-Z, Re ‘ Store Indirect and Pre-Dec. ZeZ-1 {8 R Nane 2
Z+q,Rr Store Indirect with Displacement (Z+qr < B None 2
k. Rr Store Ditect to SRAM {ky + Rt None 2
Lousd Program Memory RO« (2} None 3
Rd. Z Load Program Memory Rd + {2} Noneg 3
‘ Rd. Z+ \ Load Program Memory and Post-Inc Ru — (20 Z « 2+ None 3
Store Program Memory {Z) « RL:A0 None -
Ra.P ~ [ inPort Rd < P None 1
P.Rr Out Port P« Br MNone 1
Ry | push Redister on Stack STACK < Rr None 2




Page 9 of 9
I R LATUTEI R Do section.........

isee specific deser. for Slgep function)
{see specilic descr. for WDB/timer)
Eor On-chip Debug Only

7 O Adddr.

[36) Gx 00

R1 OuGt

Rz Dwixe

R13 oD

Rid OxXOE

R15 OxOF

o R16 ox10

R17 oxit
B26 OR1A X-register Low Byle
R27 ox1B X-ragister High Byte
RZR o1l Y-register Low Byt
Rz ox1D ¥ -ragistar High Byle
Rao ox1E Z-register Low Byte
Ri31 Ox1F Z-register High Byte

Syntax:

.DEF Symbol=Register
Example:

.DEF temp=R16

.DEF ior=ROC

.CSEG

.ORG 0Ox67

1di remp, 0xL0 ; Load 0xf0 into tenp register
in ior, 0x3f ; Read SREG into ior register
eolx temp, 1ior ; Exclusive or temp and ior

Syntax:
LABEL: .BYTE exprespion
Exampie:
DEES
warl: .BYTE 1 . ressrve 1 byte to varl
talble: .BYTE tab_size regerve tab_size bytes
L CRES
14i r30, bowivarll Load ¢ register lov
141 rBl,high(*-sarl) ; Load & regiater high

14 1,2 . Load VAR1 into regieter 1




