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ARITHRETIC AMD LOGIC INSTRUCTIONS

Gaudenun Assemblev sfw%u AVE zouSua®5es mnemonic S-esoizdl

ECR
CoM
MEG
SEBER
CER.
INC
OEC
Ts5T
CLE
SER
AOTH
SBIH

MUL

Rd, Ry

Rd, Ry
Rd

Rd
Rd,K
Rd,K
Rd

Rd

Rd

Rd

Rd
Rdl, K
Rdl, K

Rd,Rv

Add without Cavry

Add wWith Cavwry
Subtyact Without Cavyy
Subtvact Immediate
Subtvyact With Carry
Subtvact Immediate
Hith carry

Logical AMND

Logical AMND

Hith immediate

Logical OR

Logical OR

Hith immediate
Excluzive OR

Ones Complement

Thoz Complement

et Bitliz] in Register
Cleav Bit in Register
Incvement

Oecvement

Tezt fov Zevo ov Minus
Clear Register

et Regizter

Add Immediate to Hovd
Subtvact Immediate
fvom Hovd

Multiply Unsigned

Rd<-Rd
Rd<-Rd
Rd<-Rd
Rd<-Rd
Rd<-Rd
Rd<-Rd

Rd<-Rd
Rd<-Rd

Rd<-Rd
Rd<-Rd

Rd<-Rd

£

R+ — C
K - C

3N’
K

R
K

R

Rd<-0xFF - Rd
Rd<—0x00
Rd<-Rd | K

Rd<—Rd&(OxFF-K]

Rd<-Rd
Rd<-Rd
Rd<-Rd
Rd<-Rd

+

&

£

Rd<-0xFF
Rdh:Rdl <-Rdh:Rd1+K
Rdh:Rdl<-Rdh:Rd1-K

- Rd

1
1
Rd
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BERANMCH IMNSTRUCTIONS

BEREC

ERER
ERNE
BRCS
ERCC
BRSH
BRLO
BRMI
ERFL
ERGE

BRLT

BRHS

ERHC

BRTS
BRTC

BRVS

BRVE

ERIE

Rd,Rv
Rd,Rv
Rd,Rv
Rd,K

O

™

#Clock
z2
2
3
3
]
4
4
4
None 152
H 1
H 1
H 1
3 MNone 152
3 None 152
ov 3 Mone 273
ov 3 Mone 273
None 152
None 152
None 1.2
None 1.2
None 152
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2
None 152
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2
None 1.2

Opevation Flags
Relatiwve Jump FC<-FC + kK + 1 HMone
Indivect Jump to [(£] FC<-£ Mone
Jump FC<-k Mone
FelativeCall Zubvoutine FCI-FC + kK + 1 HNone
IndirectCall to (2] FC<{-Z Mone
Call Subroutine FC<-k Mone
Subvoutine Retuvn FC{-5TACK MNone
Intervyupt Retuvn FC<-5TACK I
Compave, Skip if Equal ifi(Rd=Ryv] FC<-FC+Z ov 3
Compave FEd - R A BN (1)
Compave With Carry Fd - R+ - C Z,C M,V
Compave With Immediate Rd - K L0 M,V
Skip if Bit ifiRv(bl=01 FC<{-FC+2 o
in Register Cleaved
Skip if Bit ifiRvy(bB1=1] PC<-FC+2 oy
in Regiztery Set
Skip if Bit ifiIA00P,bl=01 FC<-FPC+2
in I/0 Registey Cleared
Skip if Bit ITIIA00F,bl=11 FC<-FC+2
in I/ Register Set
Bvanch ifISREGI=1=11 PC{-PC+k+1
if Status Flag Set
Bvanch ifISREGI=s =01 PC{-PCH+k+1
ifT Statuz Flag Cleaved
Branch if Equal ifilZ=11 PC<-FC+k+1
Brvanch if Mot Equal ifiZ=01 PC{-FCH+k+1
Branch if Carvy Set ifiC=1]1 FC<-FC+k+1
Branch if Cavvy Cleaved iflC=0] FC{-FC+E+1
Bvanch if Same ov Highevifi(C=01 PC{-FC+k+1
Branch if Lower iflC=1]1 FC<-FC+k+1
Bvanch if Minus ifiHN=11 PC{-FC+k+1
EBvanch if Flousz ifiHN=01 PC{-FC+k+1
Bvanch if Greater ifiMN W=0]1 FC<-FC+k+1
ov Equal, Signed
Branch ifiM W= 11 PC<-FC+k+1
it Lesg Than, Zigned
Bvanch ifiH=11 FC{-PC+k+1
if Half Cavvy Flag Set
Bvanch ifiH=01 PC{-FC+k+1
it Half Carryy Flag Cleared
Bvanch iT T Flag Set ifiT=11 PC<-FC+k+1
Branch ifiT=01 PC{-FCH+k+1
iT T Flag Cleared
Bvanch if ifiw=1l] PC<-FC+k+l
Ovevflow Flag iz Set
Bvanch ifiv=01 PC{-PC+k+1
if Owverflow Flag is Cleaved
Bvanch ifiI=11 PC<-FCH+k+1
it Intevrvupt Enabled
Branch ifiI=01 PC<-FCH+k+1

BRID

it Inmtevvupt Dizabled



OATA TRAMSFER IMNSTRUCTIONS

LO

LO
LO

LD

Loo

LO
LO

C
O

C
=
[

L&)

LT
— = -

LPH
IN
ouT
PUSH
FOP

Rd,
Rd, Y+

Rd, -7
Rd,7+q

Rd, Z
Rd, Z+

Rd, -7

Rd, Z+q

%, Rv

=7, R¥
T+ R

Z,. Rr
I+, R

-Z, R¥
I+qg,.Rr
Rd, F
F, Rvr

3N's
Rrd

Copy Regizter

Load Immediate
Load Direct

Load Indivect

Load Indivect

and Post-Increment
Load Indivect

and Frve-Decvement
Load Indivect

Load Indivect

and Fosti-Incvement
Load Indivect

and Pre-Decrement
Load Indivect

Hith Dizplacenent
Load Indivect

Load Indivect

and Fozti-Incvement
Load Indivect

and Fve-Decvement
Load Indivect

With Dizplacenent
Stove Divect

Stove Indivect
Stove Indivect

and Fozti-Incvement
Stove Indivect

and Fve-Decvement
Stove Indivect

and Pvre-Decrvement
Stove Indivect

and Fozti-Incvement
Stove Indivect

and Fve-Decvement
Stove Indivect
Hith Dizplacement
Stove Indivect
Stove Indivect

and Poszt-Incvement
Stove Indivect

and Fve-Decvement
Stove Indivect
Hith Dizplacement
Load Fvogram Memory
In Povt

Out Povt

Fuzh Regisztevy on Stack
Fop Regisztey from Stack

Rd<-Rv

Rd<—Fk

Rd<—(k]

Rd<—0x]
Rd<—0x1, ®d-x+1
i-¥-1, Rd<-(X]

Rd<—0(71
Rd<—0(71, T<=7+1

Y¢-r-1, Rd{-(7)
Rd<—(7+q)

Rd<-(Z]
Rd<-(Z), Z<-i+1

f£¢-2-1, Rd<—-(Z]
RA<—(Z+q)

(k1 <-Rv

[ <-Rv
[X1<-Rv, X<-x+1
Hi-x-1, (X1<-Rv
1 <-Rv

[V 1<-Rv, ¥<-7+1
TE=r=-1, (71<-Rv
[r+gl<—R

[Z1<-Rv
[Z1<-Rv, Z<-Z+1

Ze-Z-1, [Z1<-R
[Z£+g1 <— Rvr

RO<C-(Z)
Rd<-F

F<-Rv

STACK <- Ry
Rd <- STACK

None
None

None

None

None
None

None

None

None

None

None

None

None

None

None

None

None
None

None

None

None
None
None
None
None
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BEIT AMD BIT-TEST

INSTRUCTIONS

ROL

ROR

SHAP
BSET
BCLR
5B1

CEI

ELDO

SEC
CLC
SEN
CLHM
SES
CLZ
SEI

CLI

CLY
SET
CLT
SEH

CLH

Rrd

Rd

Rd

Rd

el

d

m o i

Logical Shift Left

Logical Thift Right

Rotate Left
Thyough Caryy

Rotate Right
Thyough Carry

Avithmetic Shift Right

Svap MNibbles

Flag Set

Flag Clear

et Bit

in I 0 Register
Clear Bit

in I/0 Register

Bit Stove

fvom Regizter tao T
Bit load

Trom T to Regizter
et Carvry

Clear Carry

et MNegatiwve Flag
Cleav Megatiwve Flag
et Zevo Flag

Cleay Zevo Flag
Global

Intervyupt Enable
Global

Intervupt Dizable
et Signed Test Flag
Clear Signed Test Flag
et Twoz Complement
Overflow

Cleay TWwosz Complement
Ovevrtlown

Set T in SREG

Cleav T in SREG

et Half Carvy Flag
in SREG

Cleav Half Cavvy Flag
in SREG

Mo Cpevation

3legplzee specific descy. for Sleepl

Rdin+l)<-Rdin) Z,C,N,V,H

Rdlin)«<-0
C«—-Rdi 7]
Rdin)l«<-Rdin+1l) Z,C N,V
Rdl 71 <=0
C¢—-RdiD]
RdlD ) ¢-1C Z,C,MN,V,H
Rdin+l)<-Rdin]
Ce=Rdi 7]
Rdl71¢<-LC Z,C.N,V
Rdin)«<-Rdin+1]
C<—RdiO]
Rdiml<-Rdin+1l1 Z,C, N,V
n=0..6
Rdl3..001{—=2>Rd(7..4]
SREGI=) - 1 SREGI=]
SREGI=) <= 10 SREGI=)
I/0(F, B) <— 1 MNone
I-0(F, b) <— 0 MNone
T - Rvib]l T
Rdib) <- T MNone
C <-1 C
C <=0 C
M <-1 M
M (-0 M
Z (-1 z
I (=1 z
I (-1 I
I -0 I
S od=-1 =
T (=10 b
Vol- 1 W
Vo= W
T <=1 T
T <= 10 T
H <-1 H
H -0 H
None
None

Hatchdog Resetlzee specific descy. fTor HOR]

None

HEHEHRPE -



- ahFafmh LR Foawe e * tudE0Eluruas ATI0S2313
- @obnusiefuwlwgwdiordntufiennenas Azsemble
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Rd RO-R31 oy R16-R31 (depending on instruction]

Fr 1 FO-R31

b Constant (0-7), can be a conztant expreszion

= Conztant (0-7)1, can be a constant expression

F Conztant (0-31763)1, can be & constant expvesszion

K Conztant (0-2551, can be & constant expvesszion

k Constant, walue yange depending on instyuction. Can be a constan
q : Constant (0-631, can be a8 conztant expresszion

Rdl : Rz4, R26, RZg, R30. Fov &ADIH and SBIW inztyuctions

- FygETemn e nann ﬁgﬂumﬂﬁa%
& : AND
| : OR.
- Exclusive OR
- mhFafimenefaede I wvwe LOI Sresdeetetuidisieos R1IE Hails
exw LOI RO,7 4=%e,ws LOI R1G,7 ‘W&



2ET
CLT
=EH

CLH

Nap

=LEEF
WDE

Zet T in SEEG T <- 1 T 1
Clear T in EREG T «- @ T 1
et Half Carry Flag H <- 1 H 1
in SEEG

Clear Half Carry Flag H <- H H 1
in SEEG

MNo Operation MNone 1
Bleepisee specific descr. for Sleep) MNone 1
Watchdog Eeset(see specific descr. for WDRD MNone 1

P = ) 'oum Yo -

- AR ESDaEnne = laEls el ues AT9eR2313
A Mﬂf I:I.Im. I:L.I !

- EdnusE s lsarso Lan siluseants Assemhle

- #7 operands HgUuuuEaE

EA-E31 or R16-R31 fdepending on instruction?

EH-E31

Constant (E-7), can he a constant expression

Constant (E-7), can he a constant expression

Constant (E-31/63), can he a constant expression

constant (E-285), can he a constant expression

Constant, walue range depending on instruction. Can he a constan
Constant (E-63), can he a constant expression

E24, RZ26, RZ28, E3d. For AaDIW and EBIW instructions
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& : AND
! : R
- Exclusive OR
- mdafaannediedia 1 o1ve LD finvseas S eas Ri6 Tull
vfu LDI R@,7 ale,usm LDI R16,7 @
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