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T
h

u
m

b
® 16-b

it In
stru

ctio
n

 S
et

Q
u

ick R
eferen

ce C
ard

T
his card lists all T

hum
b instructions available on T

hum
b-capable processors earlier than A

R
M

®
v6T

2. In addition, it lists all T
hum

b-2 16-bit instructions.
T

he
instructions

show
n

on
this

card
are

all16-bitin
T

hum
b-2,exceptw

here
noted

otherw
ise.

A
ll registers are L

o (R
0-R

7) except w
here specified. H

i registers are R
8-R

15.

K
ey to

 T
ab

les

§
S

ee T
able A

R
M

 arch
itectu

re versio
n

s.
<
l
o
r
e
g
l
i
s
t
+
L
R
>

A
com

m
a-separated list of L

o registers. plus the L
R

, enclosed in braces, { and }.

<
l
o
r
e
g
l
i
s
t
>

A
 com

m
a-separated list of L

o registers, enclosed in braces, { and }.
<
l
o
r
e
g
l
i
s
t
+
P
C
>

A
com

m
a-separated list of L

o registers. plus the P
C

, enclosed in braces, { and }.

O
p

eratio
n

§
A

ssem
b

ler
U

p
d

ates 
A

ctio
n

N
o

tes
M

o
ve

Im
m

ediate
M
O
V
S
 
R
d
,
 
#
<
i
m
m
>

N
Z

R
d :=

 im
m

im
m

 range 0-255.

L
o to L

o
M
O
V
S
 
R
d
,
 
R
m

N
Z

R
d :=

 R
m

Synonym
 of L

S
L
S
 
R
d
,
 
R
m
,
 
#
0

H
ito

L
o,L

o
to

H
i,H

ito
H

i
M
O
V

R
d
,

R
m

R
d

:=
R

m
N

otL
o

to
L

o.

A
ny to A

ny
6

M
O
V
 
R
d
,
 
R
m

R
d :=

 R
m

A
ny register to any register.

A
d

d
Im

m
ediate 3

A
D
D
S
 
R
d
,
 
R
n
,
 
#
<
i
m
m
>

N
Z

C
V

R
d :=

 R
n +

 im
m

im
m

 range 0-7.

A
ll registers L

o
A
D
D
S
 
R
d
,
 
R
n
,
 
R
m

N
Z

C
V

R
d :=

 R
n +

 R
m

H
i to L

o, L
o to H

i, H
i to H

i
A
D
D
 
R
d
,
 
R
d
,
 
R
m

R
d :=

 R
d +

 R
m

N
ot L

o to L
o.

A
ny to A

ny
T

2
A
D
D
 
R
d
,
 
R
d
,
 
R
m

R
d :=

 R
d +

 R
m

A
ny register to any register.

Im
m

ediate 8
A
D
D
S
 
R
d
,
 
R
d
,
 
#
<
i
m
m
>

N
Z

C
V

R
d :=

 R
d +

 im
m

im
m

 range 0-255.

W
ith carry

A
D
C
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

C
V

R
d :=

 R
d +

 R
m

 +
 C

-bit

V
alue to S

P
A
D
D
 
S
P
,
 
S
P
,
 
#
<
i
m
m
>

S
P

 :=
 S

P
 +

 im
m

im
m

 range 0-508 (w
ord-aligned).

F
orm

 address from
 S

P
A
D
D
 
R
d
,
 
S
P
,
 
#
<
i
m
m
>

R
d :=

 SP
 +

 im
m

im
m

 range 0-1020 (w
ord-aligned).

F
orm

 address from
 P

C
A
D
R
 
R
d
,
 
<
l
a
b
e
l
>

R
d :=

 label
label range P

C
 to P

C
+

1020 (w
ord-aligned).

S
u

b
tract

L
o and L

o
S
U
B
S
 
R
d
,
 
R
n
,
 
R
m

N
Z

C
V

R
d :=

 R
n – R

m

Im
m

ediate 3
S
U
B
S
 
R
d
,
 
R
n
,
 
#
<
i
m
m
>

N
Z

C
V

R
d :=

 R
n – im

m
im

m
 range 0-7.

Im
m

ediate 8
S
U
B
S
 
R
d
,
 
R
d
,
 
#
<
i
m
m
>

N
Z

C
V

R
d :=

 R
d – im

m
im

m
 range 0-255.

W
ith carry

S
B
C
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

C
V

R
d :=

 R
d – R

m
 – N

O
T

 C
-bit

V
alue from

 SP
S
U
B
 
S
P
,
 
S
P
,
 
#
<
i
m
m
>

S
P

 :=
 S

P
 – im

m
im

m
 range 0-508 (w

ord-aligned).

N
egate

R
S
B
S
 
R
d
,
 
R
n
,
 
#
0

N
Z

C
V

R
d :=

 – R
n

Synonym
: N
E
G
S
 
R
d
,
 
R
n

M
u

ltip
ly

M
ultiply

M
U
L
S
 
R
d
,
 
R
m
,
 
R
d

N
Z

*
*

R
d :=

 R
m

 * R
d

* C
 and V

 flags unpredictable in §4T
,

unchanged in §5T
 and above

C
o

m
p

are
C
M
P
 
R
n
,
 
R
m

N
Z

C
V

update A
PS

R
 flags on R

n – R
m

C
an be L

o to L
o, L

o to H
i, H

i to L
o, or H

i to H
i.

N
egative

C
M
N
 
R
n
,
 
R
m

N
Z

C
V

update A
PS

R
 flags on R

n +
 R

m

Im
m

ediate
C
M
P
 
R
n
,
 
#
<
i
m
m
>

N
Z

C
V

update A
PS

R
 flags on R

n – im
m

im
m

 range 0-255.

L
o

g
ical

A
N

D
A
N
D
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

R
d :=

 R
d A

N
D

 R
m

E
xclusive O

R
E
O
R
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

R
d :=

 R
d E

O
R

 R
m

O
R

O
R
R
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

R
d :=

 R
d O

R
 R

m

B
itclear

B
I
C
S

R
d
,

R
d
,

R
m

N
Z

R
d

:=
R

d
A

N
D

N
O

T
R

m

M
ove N

O
T

M
V
N
S
 
R
d
,
 
R
d
,
 
R
m

N
Z

R
d :=

 N
O

T
 R

m

T
est bits

T
S
T
 
R
n
,
 
R
m

N
Z

update A
P

SR
 flags on R

n A
N

D
 R

m

S
h

ift/ro
tate

L
ogical shift left

L
S
L
S
 
R
d
,
 
R
m
,
 
#
<
s
h
i
f
t
>

N
Z

C
*

R
d :=

 R
m

 <
<

 shift
A

llow
ed shifts 0-31. * C

 flag unaffected if shift is 0.

L
S
L
S
 
R
d
,
 
R
d
,
 
R
s

N
Z

C
*

R
d :=

 R
d <

<
 R

s[7:0]
* C

 flag unaffected if R
s[7:0] is 0.

L
ogical shift right

L
S
R
S
 
R
d
,
 
R
m
,
 
#
<
s
h
i
f
t
>

N
Z

C
R

d :=
 R

m
 >

>
 shift

A
llow

ed shifts 1-32.

L
S
R
S
 
R
d
,
 
R
d
,
 
R
s

N
Z

C
*

R
d :=

 R
d >

>
 R

s[7:0]
* C

 flag unaffected if R
s[7:0] is 0.

A
rithm

etic shift right
A
S
R
S
 
R
d
,
 
R
m
,
 
#
<
s
h
i
f
t
>

N
Z

C
R

d :=
 R

m
 A

SR
 shift

A
llow

ed shifts 1-32.

A
S
R
S
 
R
d
,
 
R
d
,
 
R
s

N
Z

C
*

R
d :=

 R
d A

SR
 R

s[7:0]
* C

 flag unaffected if R
s[7:0] is 0.

R
otate right

R
O
R
S
 
R
d
,
 
R
d
,
 
R
s

N
Z

C
*

R
d :=

 R
d R

O
R

 R
s[7:0]

* C
 flag unaffected if R

s[7:0] is 0.
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A

ssem
b

ler
A

ctio
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N
o

tes
L

o
ad

w
ith im

m
ediate offset, w

ord
L
D
R
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

R
d :=

 [R
n +

 im
m

]
im

m
 range 0-124, m

ultiple of 4.

halfw
ord

L
D
R
H
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

R
d :=

 Z
eroE

xtend([R
n +

 im
m

][15:0])
C

lears bits 31:16. im
m

 range 0-62, even.

byte
L
D
R
B
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

R
d :=

 Z
eroE

xtend([R
n +

 im
m

][7:0])
C

lears bits 31:8. im
m

 range 0-31.

w
ith register offset, w

ord
L
D
R
 
R
d
,
 
[
R
n
,
 
R
m
]

R
d :=

 [R
n +

 R
m

]

halfw
ord

L
D
R
H
 
R
d
,
 
[
R
n
,
 
R
m
]

R
d :=

 Z
eroE

xtend([R
n +

 R
m

][15:0])
C

lears bits 31:16

signed halfw
ord

L
D
R
S
H
 
R
d
,
 
[
R
n
,
 
R
m
]

R
d :=

 S
ignE

xtend([R
n +

 R
m

][15:0])
Sets bits 31:16 to bit 15

byte
L
D
R
B
 
R
d
,
 
[
R
n
,
 
R
m
]

R
d :=

 Z
eroE

xtend([R
n +

 R
m

][7:0])
C

lears bits 31:8

signed byte
L
D
R
S
B
 
R
d
,
 
[
R
n
,
 
R
m
]

R
d :=

 S
ignE

xtend([R
n +

 R
m

][7:0])
Sets bits 31:8 to bit 7

P
C

-relative
L
D
R
 
R
d
,
 
<
l
a
b
e
l
>

R
d :=

 [label]
label range P

C
 to P

C
+

1020 (w
ord-aligned).

S
P

-relative
L
D
R
 
R
d
,
 
[
S
P
,
 
#
<
i
m
m
>
]

R
d :=

 [SP
 +

 im
m

]
im

m
 range 0-1020, m

ultiple of 4.

M
ultiple, not including base

L
D
M
 
R
n
!
,
 
<
l
o
r
e
g
l
i
s
t
>

L
oads list of registers (not including R

n)
A

lw
ays updates base register, Increm

ent A
fter.

M
ultiple, including base

L
D
M
 
R
n
,
 
<
l
o
r
e
g
l
i
s
t
>

L
oads list of registers (including R

n)
N

ever updates base register, Increm
ent A

fter.

S
to

re
w

ith im
m

ediate offset, w
ord

S
T
R
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

[R
n +

 im
m

] :=
 R

d
im

m
 range 0-124, m

ultiple of 4.

halfw
ord

S
T
R
H
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

[R
n +

 im
m

][15:0] :=
 R

d[15:0]
Ignores R

d[31:16]. im
m

 range 0-62, even.

byte
S
T
R
B
 
R
d
,
 
[
R
n
,
 
#
<
i
m
m
>
]

[R
n +

 im
m

][7:0] :=
 R

d[7:0]
Ignores R

d[31:8].im
m

 range 0-31.

w
ith register offset, w

ord
S
T
R
 
R
d
,
 
[
R
n
,
 
R
m
]

[R
n +

 R
m

] :=
 R

d

halfw
ord

S
T
R
H
 
R
d
,
 
[
R
n
,
 
R
m
]

[R
n +

 R
m

][15:0] :=
 R

d[15:0]
Ignores R

d[31:16]

byte
S
T
R
B
 
R
d
,
 
[
R
n
,
 
R
m
]

[R
n +

 R
m

][7:0] :=
 R

d[7:0]
Ignores R

d[31:8]

S
P

-relative, w
ord

S
T
R
 
R
d
,
 
[
S
P
,
 
#
<
i
m
m
>
]

[SP
 +

 im
m

] :=
 R

d
im

m
 range 0-1020, m

ultiple of 4.

M
ultiple

S
T
M
 
R
n
!
,
 
<
l
o
r
e
g
l
i
s
t
>

Stores list of registers
A

lw
ays updates base register, Increm

ent A
fter.

P
u

sh
P

ush
P
U
S
H
 
<
l
o
r
e
g
l
i
s
t
>

P
ush registers onto full descending stack

Push w
ith link

P
U
S
H
 
<
l
o
r
e
g
l
i
s
t
+
L
R
>

P
ush L

R
 and registers onto full descending stack

P
o

p
Pop 

P
O
P
 
<
l
o
r
e
g
l
i
s
t
>

Pop registers from
 full descending stack

Pop and return
4T

P
O
P
 
<
l
o
r
e
g
l
i
s
t
+
P
C
>

P
op registers, branch to address loaded to P

C

Pop and return w
ith exchange

5T
P
O
P
 
<
l
o
r
e
g
l
i
s
t
+
P
C
>

P
op, branch, and change to A

R
M

 state if address[0] =
 0

If-T
h

en
If-T

hen
T

2
I
T
{
p
a
t
t
e
r
n
}
 
{
c
o
n
d
}

M
akes up to four follow

ing instructions conditional,
according to pattern. pattern is a string of up to three
letters. E

ach letter can be T
 (T

hen) or E
 (E

lse).

T
he first instruction after IT

 has condition cond. T
he follow

ing
instructions have condition cond if the corresponding letter
is T

, or the inverse of cond if the corresponding letter is E
.

See T
able C

o
n

d
itio

n
 F

ield
.

B
ran

ch
C

onditional branch
B
{
c
o
n
d
}
 
<
l
a
b
e
l
>

If {cond} then P
C

 :=
 label

label m
ust be w

ithin – 252 to +
 258 bytes of current instruction.

See
T

able
C

o
n

d
itio

n
F

ield
.

C
om

pare, branch if (non) zero
T

2
C
B
{
N
}
Z
 
R
n
,
<
l
a
b
e
l
>

If R
n {=

=
 | !=

} 0 then PC
 :=

 label
label m

ust be w
ithin +

4 to +
130 bytes of current instruction.

U
nconditional branch

B
 
<
l
a
b
e
l
>

P
C

 :=
 label

label m
ust be w

ithin ±
2K

B
 of current instruction.

L
ong

branch
w

ith
link

B
L

<
l
a
b
e
l
>

L
R

:=
address

of
nextinstruction,PC

:=
label

T
his

is
a

32-bitinstruction.
label m

ust be w
ithin ±

4M
B

 of current instruction (T
2: ±

16M
B

).

B
ranch

and
exchange

B
X

R
m

P
C

:=
R

m
A

N
D

0xFF
F

F
FFF

E
C

hange
to

A
R

M
state

if
R

m
[0]

=
0.

B
ranch w

ith link and exchange
5T

B
L
X
 
<
l
a
b
e
l
>

L
R

:=
 address of next instruction, P

C
 :=

 label
C

hange
to

A
R

M
T

his is a 32-bit instruction.
labelm

ustbe
w

ithin
±

4M
B

of
currentinstruction

(T
2:±

16M
B

).

B
ranch w

ith link and exchange
5T

B
L
X
 
R
m

L
R

:=
 address of next instruction,

P
C

:=
R

m
A

N
D

0xFF
F

F
FF

F
E

C
hange to A

R
M

 state if R
m

[0] =
 0.

E
xten

d
S

igned, halfw
ord to w

ord
6

S
X
T
H
 
R
d
,
 
R
m

R
d[31:0] :=

 SignE
xtend(R

m
[15:0])

S
igned, byte to w

ord
6

S
X
T
B
 
R
d
,
 
R
m

R
d[31:0] :=

 SignE
xtend(R

m
[7:0])

U
nsigned,halfw

ord
to

w
ord

6
U
X
T
H

R
d
,

R
m

R
d[31:0]

:=
Z

eroE
xtend(R

m
[15:0])

U
nsigned, byte to w

ord
6

U
X
T
B
 
R
d
,
 
R
m

R
d[31:0] :=

 Z
eroE

xtend(R
m

[7:0])

R
everse

B
ytes in w

ord
6

R
E
V
 
R
d
,
 
R
m

R
d[31:24] :=

 R
m

[7:0], R
d[23:16] :=

 R
m

[15:8], R
d[15:8] :=

 R
m

[23:16], R
d[7:0] :=

 R
m

[31:24]

B
ytes in both halfw

ords
6

R
E
V
1
6
 
R
d
,
 
R
m

R
d[15:8] :=

 R
m

[7:0], R
d[7:0] :=

 R
m

[15:8], R
d[31:24] :=

 R
m

[23:16], R
d[23:16] :=

 R
m

[31:24]

B
ytes in low

 halfw
ord, sign extend

6
R
E
V
S
H
 
R
d
,
 
R
m

R
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