






























































































































































































































































































































































































































































































































































































































































































































































































































































-SIEMENS MADDR.H

MADDR.H Packed Multiply-Add with Rounding MADDR.H
(16 x 16) + 32 => 16
(16 x 16) + 32 => 16

Syntax:

maddr.h Dc, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n = 1, to the upper 32 bits of
extended data register £d. Round the contents and put the most-significant halfword of
the rounded value into the most-significant halfword of Dc.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and add the product, left-justified if n = 1, to the lower 32 bits of
extended data register £d. Round the contents and put the least-significant halfword of
the rounded value into the least-significant halfword of Dc. .

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result.

If n=1, 0x8000 x 0x8000 = 0x7FFEFFFF.

Operation:

DI[c][31:16] = round16(E[d][63:32] + ((D[a] [31:16] * D[b] [31:16]) << n)[31:16])
D[c][15:0] = round16(E[d][31:0] + ((D[a] [15:0] * D[b] [15:0]) << n)[15:0]); signed; n =0, 1
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MADDR.H SIEMENS

Ed

Status:
V, SV, AV, SAV

Example:
maddr.h d3, e0, d4, d2, O

See Also:
MADD.Q (pg 247), MADDM.Q (pg 252), MADDRS.Q (pg 261), MADDS.Q (pg 265)

256 TriCore Architecture Manual

¢ PRELIMINARY EDITION o



SIEMENS MADDR.Q

MADDR.Q Multiply-Add With Rounding MADDR.Q
(16 x 16) + 32 => 16

Syntax:
maddr.qg Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n = 1, to data register Dd.
Round the result, put the most-significant halfword of the rounded value in Dc, and set the
least-significant halfword of Dcto 0.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on the final result.

If n=1, 0x8000 * 0x8000 = Ox7FFRFFFF.

Operation:

D[c][31:0] = round16(D[d] + ((D[a] [31:16] * D[b] [31:g16]) << n)[31:0])[31:16], 16’h 0000;

n =0, 1; signed

Pl [ x| o
16 16
Dd |
TAMO50.1 -
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MADDR.Q SIEMENS

Status:
V, SV, AV, SAV

Example:
maddr.qg d3, d4, d1, d2, O

See Also:
MADD.Q (pg 247), MADDM.Q (pg 252), MADDRS.Q (pg 261), MADDS.Q (pg 265)
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SIEMENS MADDRS.H

MADDRS.H Packed Multiply-Add with Rounding and MADDRS.H
Saturation
(16 x 16) + 32 => 16 MSB
(16 x 16) + 32 => 16 LSB
Syntax:

maddrs.h Dc, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n = 1, to the upper 32 bits of
extended data register £d. Round the contents and put the most-significant halfword of
the rounded value into the most-significant halfword of Dc.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and add the product, left-justified if n = 1, to the lower 32 bits of
extended data register £d. Round the contents and put the least-significant halfword of
the rounded value into the least-significant halfword of Dc.

The operands are treated as signed/unsigned values. Overflow and advanced overflow
are calculated on each independent final result. On overflow, each result is independently
saturated.

If n=1, 0x8000 * 0x8000 = Ox7FFEFFFF.

Operation:

DI[c][31:16] = round16(E[d][63:32] + ((D[a] [31:16] * Di[b] [31:16]) << n)[31:16]);
D[c][15:0] = round16(E[d][31:0] + ((D[a] [15:0] * D[b] [15:0]) << n)[15:0]);
signed; n=0, 1; ssov
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MADDRS.H SIEMENS

Pl x ] o I T e B

" Ed

saturate

Status:
V, SV, AV, SAV

Example:
maddr.h d3, e4, di, d2, 0

See Also:

MADD.Q (pg 247), MADDM.H (pg 250), MADDM.Q (pg 252),
MADDRS.H (pg 259), MADDRS.Q (pg 261), MADDS.H (pg 264),
MADDS.Q (pg 265)
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SIEMENS MADDRS.Q

MADDRS.Q Multiply-Add with Rounding and Saturation MADDRS.Q
(16 x 16) + 32 => 16

Syntax:
maddrs.q Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n = 1, to data register Dd.
Round the contents of Dd; put the most-significant halfword of the rounded value in Dc,
and set the least-significant halfword of Dcto 0. Overflow and advanced overflow are cal-
culated on the final result. On overflow, the result is saturated.

If n= 1, 0x8000 * 0x8000 = Ox7FFFFFFF.

Operation:

D[c][31:0] = round16(D[d][31:0] + ((D[a] [31:16] * D[b] [31:16]) << n)[31:0])[31:16],
16’h 0000); n =0, 1; signed; ssov

TriCore Instruction
Set
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MADDRS.Q SIEMENS

Status:
V, SV, AV, SAV

Example:
maddrs.qg 40, 40, di, d2, 0

See Also:
MADD.Q (pg 247), MADDM.Q (pg 252), MADDR.Q (pg 257), MADDS.Q (pg 265)
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SIEMENS MADDS

MADDS Multiply-Add with Saturation MADDS
(32x32) +32=>32
MADDS.U Multiply-Add with Saturation Unsigned MADDS.U

(32x32) +32=>32

Syntax:

madds Dc, Dd, Da, Db (RRR)
madds Dc, Dd, Da, const9 (RCR)
madds.u Dc, Dd, Da, Db (RRR)
madds.u Dc, Dd, Da, const9 (RCR)

Description

Multiply the contents of data register Da by the contents of data register Db/const9, add
the result to the contents of data register Dd, and put the result in data register Dc. The
operands are treated as signed/unsigned, 32-bit integers. The value const9 is sign-
extended/zero-extended to 32 bits before the multiplication is performed.

Overflow and advanced overflow are calculated on the final result. On overflow, the result
is saturated.

Operation:

Dic][31:0] = D[d1[31:0] + (D[a][31:0] * D[b][31:0]); signed; ssov
D[c][31:0] = D[d][31:0] + (D[a][31:0] * sign_ext(const9)); signed; ssov

D[c][31:0] = D[d][31:0] + (D[a][31:0] * D[b][31:0]); unsigned; suov

D[c][31:0] = D[d][31:0] + (D[al[31:0] * zero_ext(const9)); unsigned; suov
Status:

V, SV, AV, SAV

Examples:

madds d3, d4, di, d2
madds d3, dl, di,253
madds.u d3, d4, di, 42
madds.u d3, d4, dl, 126

See Also:

MADD (pg 244), MADDM (pg 249), MADDM.U (pg 249), MADDMS (pg 254),
MADDMS.U (pg 254)
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MADDS.H SIEMENS

MADDS.H Packed Multiply-Add with Saturation MADDS.H
(16 x 16) + 32 => 32 || (16 x 16) + 32 => 32
Syntax:
madds.h Ec, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n = 1, to the upper 32 bits of
extended data register Ed. Put the result in the upper 32 bits of extended data register Ec.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and add the product, left-justified if n = 1, to the lower 32 bits of
extended data register Ed. Put the result in the iower 32 bits of extended data register Ec.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result. On overflow, each result is independently satu-
rated.

Operation:
Elc][63:32] = E[d][63:32] + (((D[a][31:16] * D[b][31:16]) << n)[31:0]);
E[c][31:0] = E[d][31:0] + (((D[a][15:0] * D[b][15:0]) << n)[31:0]);
signed, n =0, 1; ssov

Status:
V, SV, AV, SAV

Example:
madds.h e0, e4, 49, d2, 0

See Also:

MADDM.H (pg 250), MADDM.Q (pg 252), MADDR.Q (pg 257),
MADDRS.H (pg 259), MADDRS.Q (pg 261), MADDS.Q (pg 265)
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SIEMENS MADDS.Q

MADDS.Q Multiply-Add with Saturation MADDS.Q
(16 x 16) + 32 => 32

Syntax:
madds.q Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and add the product, left-justified if n= 1, to the contents of data
register Dd. Put the result in Dc. The operands are treated as signed values.

Overflow and advanced overflow are calculated on the final result. On overflow, the result
is saturated.

If n=1, 0x8000 * 0x8000 = OX7FFFFFFFE

Operation:
D[c][31:0] =DI[d][31:0] + ((D[a][31:16] * D[b][31:16]) << n)[31:0]); signed, n=0, 1;

!:’::[I' “";I]

v
Dd |¢ MUX
32 32
\ 4
ADD
| saturate
32
y
Dc
TAMO521

Status:
V, SV, AV, SAV
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MADDS.Q SIEMENS

Example:

madds.g d0,d7,d2,d3,0

See Also:
MADD.Q (pg 247), MADDM.Q (pg 252), MADDR.Q (pg 257), MADDRS.Q (pg 261)
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SIEMENS MAX

MAX Maximum Value MAX
Syntax:

max Dc, Da, Db (RR)

max Dc, Da, const9 (RC)
Description:

If the contents of data register Da are greater than the contents of data register Db/const9,
put the contents of Da in data register Dc; otherwise, put the contents of Db/const9 in Dc.
The operands are treated as signed, 32-bit integers.

Operation:

if (D[a] > D[b]) then D[c] = Dl[a]
else D[c] = D[b]; signed

if (D[a] > sign_ext(const9)) then D[c] = D[a]
else Dic] = sign_ext(const9); signed
Examples:

max d3, dl, 42
max d3, dl, 126
max d3, dl, 253

See Also:
MAX.U (pg 270), MIN (pg 272), MIN.U (pg 275)
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MAX.B SIEMENS

MAX.B Maximum Value Packed Byte Signed MAX.B
MAX.BU Maximum Value Packed Byte Unsigned MAX.BU
Syntax:

max.b Dc, Da, Db (RR)
max.bu Dc, Da, Db (RR)
Description:

Compute the maximum value of the corresponding bytes in Daand Db and put each result
in the corresponding byte of Dc. The operands are treated as signed/unsigned, 8-bit inte-
gers.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95

Operation:

if (D[all(n+7):n] > D[bl[(n+7):n])
then D[cl{(n+7):n] = Dla][(n+7):n]
else D[c][(n+7):n] = D[b][(n+7):n]; n = 0, 8, 16, 24; signed

if (D[al[(n+7):n] > D[b][(n+7):n])
then D{c]{(n+7):n] = Dla][(n+7):n]
else D[c][(n+7):n] = D[b][(n+7):n]; n = 0, 8, 16, 24; unsigned

Examples:

max.b  d3, dl, a2
max.bu d3, dl1, d2

See Also:

MAX.H (pg 269), MAX.HU (pg 269), MIN.B (pg 273), MIN.BU (pg 273),
MIN.H (pg 274), MIN.HU (pg 274)
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SIEMENS MAX.H

MAX.H Maximum Value Packed Halfword Signed MAX.H
MAX.HU Maximum Value Packed Halfword Unsigned MAX.HU
Syntax:

max.h Dc, Da, Db (RR)
max.hu Dc, Da, Db (RR)

Description:

Compute the maximum value of the corresponding halfwords in Da and Db and put each
result in the corresponding byte of Dc. The operands are treated as signed/unsigned, 16-

bit integers.
Refer also to Section 8.1.3, “Packed Arithmetic,” on page 95.

Operation:

if (D[a][(n+15):n] > D[bl[(n+15):n])

then D[c][(n+15):n] = D[a][(n+15):n]

else D[c][(n+15):n] = D[b][(n+15):n]; n = 0, 16; signed

if (D[a][(n+15):n] > D[bl[(n+15):n])

then D[c][(n+15):n] = D[a][(n+15):n]

else D[c][(n+15):n] = D[b][(n+15):n]; n = 0, 16; unsigned

Examples:
max.h as, dai, az
max.hu  d3, 41, d2

See Also:

MAX.B (pg 268), MAX.BU (pg 268), MIN.B (pg 273), MIN.BU (pg 273),
MIN.H (pg 274), MIN.HU (pg 274)
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MAX.U SIEMENS

MAX.U Maximum Value Unsigned MAX.U

Syntax:
max.u Dc, Da, Db (RR)
max.u Dc, Da, const9 (RC)
Description:

If the contents of data register Da are greater than the contents of data register Db/const9,
put the contents of Da in data register Dc; otherwise, put the contents of Db/const9 in Dc.
The operands are treated as unsigned, 32-bit integers.

Operation:

if (D[a] > D[b]) then D[c] = Dl[a]
else D[c] = D[b]; unsigned

if (D[a] > zero_ext(const9)) then D|c] = DI[a]
else D[c] = zero_ext(const9); unsigned
Examples:

max.u d3, dl, d2
max.u d3, dl, 126
max.u d3, dl, 253

See Also:
MAX (pg 267), MIN (pg 272), MIN.U (pg 275)
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SIEMENS MFCR

MFCR Move From Core Register MFCR

Syntax:
mfcr Dc, const16 (RLC)

Description:

Move the contents of the core SFR register, selected by the value const16, to data register
Dc. The core SFR address is a const16 byte offset from the core SFR base address. It must
be word-aligned (the least-significant two bits equal zero). Non-aligned addresses have
an undefined effect. This instruction can be executed on any privilege level.

Refer also to Chapter 3, “Core Registers,” on page 27.
Operation:
D[c] = CR[const16]

Example:

mfcr d3, 12

See Also:
MTCR (pg 307)
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MIN

SIEMENS

MIN
Syntax:

min Dc, Da, Db (RR)

Minimum Value

min Dc, Da, const9 (RC)

Description:

If the contents of data register Da are less than the contents of data register Db/const9,
put the contents of Da in data register Dc; otherwise, put the contents of Db/const9 in Dc.
The operands are treated as signed, 32-bit integers.

Operation:

if (D[a] < D[b]) then Dl[c] = D[al]
else D[c] = D[b]; signed

if (D[a] < sign_ext(const9)) then D[c] = D[a]
else D[c] = sign_ext(const9); signed

Examples:

min 43, di,
min d3, di,
min 43, di,

See Also:

d2
126
253

MAX (pg 267), MAX.U (pg 270), MIN (pg 272)
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SIEMENS MIN.B

MIN.B Minimum Value Packed Byte Signed MIN.B
MIN.BU Minimum Value Packed Byte Unsigned MIN.BU
Syntax:

min.b Dc, Da, Db (RR)
min.bu Dc, Da, Db (RR)
Description:

Compute the minimum value of the corresponding bytes in Daand Db and put each result
in the corresponding byte of Dc. The operands are treated as signed/unsigned, 8-bit inte-
gers.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95.

Operation:

if (D[a][(n+7):n] < D[bl[(n+7):n])
then D[c]l[(n+7):n] = D[al[(n+7):n]
else D[c][(n+7):n] = D[b]{(n+7):n];n = 0, 8, 16, 24; signed

if (D[a][(n+7):n] < D[b][(n+7):n])
then D[cl[(n+7):n] = D[all(n+7):n]
else D[c][(n+7):n] = D[bl[(n+7):n]; n =0, 8, 16, 24; unsigned
Examples:
min.b 43, 41, 42
min.bu d3, 41, d2
See Also:
MAX.B (pg 268), MAX.BU (pg 268), MIN.H (pg 274), MIN.HU (pg 274)
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MIN.H SIEMENS

MIN.H Minimum Value Packed Halfword Signed MIN.H
MIN.HU Minimum Value Packed Halfword Unsigned MIN.HU
Syntax:

min.h Dc, Da, Db (RR)
min.hu Dc, Da, Db (RR)
Description:

If the contents of each byte of data register Da are less than the contents of data register
Db, copy the contents to data register Dc.; otherwise, copy Db to Dc. The operands are
treated as signed/unsigned, 16-bit integers.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95.

Operation:

if (D[a]l[(n+15):n] < D[b][(n+15):n])
then D[c][(n+15):n] = D[a][(n+15):n]
else D[c][(n+15):n] = D[b][(n+15):n]; n = 0, 16; signed

if (D[a][(n+15):n] < D[b][(n+15):n])

then D[c][(n+15):n] = D[a][(n+15):n]

else D[c][(n+15):n] = D[b][(n+15):n]; n = 0, 16; unsigned
Examples:

min.h d3, di, d2
min.hu d3, di, dz

See Also:
MAX.H (pg 269), MAX.HU (pg 269), MIN.B (pg 273), MIN.BU (pg 273)
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SIEM ENS MIN.U

MIN.U Minimum Value Unsigned MIN.U

Syntax:
min.u Dc, Da, Db (RR)
min.u Dc, Da, const9 (RC)
Description:

If the contents of data register Da are less than the contents of data register Db/const9,
put the contents of Da in data register Dc; otherwise, put the contents of Db/const9 in Dc.
The operands are treated as unsigned, 32-bit integers.

Operation:

if (D[a] < D[b]) then D[c] = DIal]
else D[c] = D[b]; unsigned

if (D[a] < zero_ext(const9)) then D[c] = Dla]
else D[c] = zero_ext(const9); unsigned
Examples:

min.u 43, d1, d2
min.u 43, 41, 126
min.u 43, d1, 253
See Also:
MAX (pg 267), MAX.U (pg 270), MIN (pg 272)
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SIEMENS

Move

Dc, Db (RR)
Dc, const16 (RLC)
 Da,Db(SRR)
_ Da,constd(SRC)
D15, const8 (SC)

Description:

MOV

Move the contents of data register Db/const16 to data register Dc. The operands are
treated as 32-bit integers. The value const16is sign-extended to 32 bits before it is moved.

* Move the contents of data register Dblconstd/const8 to data register Da/D15. The oper-

__ands are treated as 32-bit integers. The value const4 is sign-extended to 32 bi
is moved The value const8 is zero-extended t

Operation:

Dic] = D[b]

, ”D[c]_S|gn ext(const16)
D{a] sngn ext{const4)
_ D[15] = zero__ext(const8)

Examples:

mov d1i
mov
mov
mov

mov

a3,
d3, -14,
di, d2
dl, 6
dls,

See Also:
MOV.U (pg 280),

526

126

MOVH (pg 281)

s before it
,2 blts before lt is moved .
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SIEMENS MOV.A

MOV.A Move Address from Data Register MOV.A

Syntax:

mov.a Ac, Db (RR)
“mov.a ' Aa, Db:(SRR)

Description:

Move the contents of data register Db to address register Ac. The operands are treated as
32-bit integers.

Move the contents of data register Dbto address register Aa. The operands are treated as
| 32-bit integers. s : o .
Operation:

Alc] = Dlb]
Alal = D[b]

Examples:

mov.a a3, di
mov.a a4, d4d2

See Also:

LEA (pg 236), MOV.AA (pg 278), MOV.D (pg 279), MOVH.A (pg 282),
MOVZ.A (pg 283)
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MOV.AA SIEMENS

MOV.AA Move Address from Address Register MOV.AA

Syntax:
mov.aa Ac, Ab (RR)

. movaa Aa,Ab (SR

Description:

Move the contents of address register Abto address register Ac. The operands are treated
as 32-bit integers.

~ Move the contents of address reglster Ab to address regts‘ter Aa The operands are
, treated as 32~b1t mtegers v ,
Operation:

Alc] = Alb]
. Ala]=Ab]
Examples:

mov.aa a3, a4
mov.aa ad, a2

See Also:

LEA (pg 236), MOV.A (pg 277), MOV.D (pg 279), MOVH.A (pg 282),
MOVZ.A (pg 283)
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SIEMENS MOV.D

MOV.D Move Address to Data Register MOV.D

Syntax:

mov.d Dc, Ab (RR)
~mov.d: - Da, Ab (SRR}

Description:

Move the contents of address register Abto data register Dc. The operands are treated as
32-bit integers.

- ‘Move the contents of address register Abto data register Da. The operands are treated as
32-bitintegers. o :
Operation:

Dlcl = Alb]
 Dial = Alb]

Examples:

mov.d d3, a4
mov.d dl, a2

See Also:

LEA (pg 236), MOV.A (pg 277), MOV.AA (pg 278), MOVH.A (pg 282),
MOVZ.A (pg 283)
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MOV.U SIEMENS
MOV.U Move Unsigned MOV.U
Syntax:

mov.u Dc, const16 (RLC)

Description:

Move the zero-extended value const76 to data register Dc.

Operation:

Dlc] = zero_ext(const16)

Example:

mov.u d3, 526

See Also:
MOV (pg 276), MOVH (pg 281)
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SIEMENS MOVH
MOVH Move Halfword MOVH

Syntax:
movh Dc, const16 (RLC)

Description:

Move the value const16 to the most-significant halfword of data register Dc and set the
least-significant 16 bits to zero.

Operation:
Dlc] = {const16, 16’h 0000}

Example:
movh d3, 526

See Also:
MOV (pg 276), MOV.U (pg 280)
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MOVH.A SIEMENS

MOVH.A Move High to Address MOVH.A

Syntax:
movh.a Ac, const16 (RLC)

Description:

Move the value const716to the most-significant halfword of address register Ac and set the
least-significant 16 bits to zero.

Operation:
Alc] = {const16, 16'h 0000}

Example:

movh.a a3, 526

See Also:

LEA (pg 236), MOV.A (pg 277), MOV.AA (pg 278), MOV.D (pg 279),
MOVZ.A (pg 283)
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SIEMENS MOVZ.A

MOVZA Move Zero To Address MOVZ.A
Syntax:
movz.a - Aa (SR)
Description:
Move the value 0to address register:4a
Operation:
: A{a] =0
Example:
movz.a a4

See Also:

LEA (pg 236), MOV.A (pg 277), MOV.AA (pg 278), MOV.D (pg 279),
MOVH.A (pg 282)
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MSUB SIEMENS

- MSUB Multiply-Subtract MSUB
32-(32x32)=>32
Syntax:
msub Dc, Dd, Da, Db (RRR)
msub Dc, Dd, Da, const9 (RCR)
Description:

Multiply the contents of data register Da by the contents of data register Db/const9, sub-
tract the result from the contents of data register Dd, and put the result in data register Dc.
The operands are treated as signed, 32-bit integers. The value const9 is sign-extended to
32 bits before the multiplication is performed.

Overflow and advanced overfiow are caicuiated on the finai resuit.

Operation:
DIc][31:0] = D[d][31:0] - (D[a][31:0] * D[b][31:0]);
Dic][31:0] = DId][31:0] - (D[a][31:0] * sign_ext(const9));
Status:
V, SV, AV, SAV

Examples:
msub d3, d4, d1, d2
msub d3, d4, dl, 126
See Also:

MSUBM (pg 289), MSUBM.U (pg 289), MSUBMS (pg 294), MSUBMS.U (pg 294),
MSUBS (pg 303), MSUBS.U (pg 303)
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SIEMENS MSUB.H

MSUB.H Packed Multiply-Subtract MSUB.H
32— (16 x 16) => 32 || 32 - (16 x 16) => 32

Syntax:
msub.h  Ec, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n =1, from the upper 32
bits of extended data register £d. Put the result in the upper 32 bits of extended data reg-
ister Ec.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and subtract the product, left-justified if n= 1, from the lower 32 bits of
extended data register £d. Put the result in the lower 32 bits of extended data register Ec.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result.

Operation:
E[c][63:32] = E[d][63:32] - (((D[al[31:16] * D[b][31:16]) << n)[31:0])

E[c][31:0] = E[d][31:0] - ({(D[a][15:0] * D[b][15:0]) << n)[31:0])
signed, n=0,1

o[ T] [T+ ] ®[]
16 J’m

left justify

n Dd

D[d+1]

Dc
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Status:
V, SV, AV, SAV

Example:
msub.h e4, e0, d11, d2, 0

See Also:

MADDM.Q (pg 252), MADDR.Q (pg 257), MADDRS.Q (pg 261),
MADDS.Q (pg 265)
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SIEMENS MSUB.Q

MSUB.Q Multiply-Subtract in Q Format MSUB.Q
32-(16 x 16) => 32

Syntax:
msub.q Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n = 1, from the contents
of data register Dd. Put the result in Dc. The operands are treated as signed values. Over-
flow and advanced overflow are calculated on the final result.

If n=1, 0x8000 * 0x8000 = Ox7FFFFFFF.

Operation:
D[c][31:0] = D[d][31:0] - ((D[al(31:16] * D[b][31:16]) << n)[31:0]; signed; n =0, 1

R

SuB
32
y
Dc TAMO541
Status:
V, SV, AV, SAV s
£ .
Example: g”
msub.g 40, 40, 42, d4d2, 1
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See Also:

MSUBR.Q (pg 297), MSUBM.Q (pg 292), MSUBRS.Q (pg 301),
MSUBS.Q (pg 305)
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SIEMENS MSUBM

MSUBM Multiply-Subtract Multiword MSUBM
64 — (32 x 32) => 64
MSUBM.U Multiply-Subtract Multiword Unsigned MSUBM.U

64 - (32 x 32) => 64

Syntax:

msubm Ec, Ed, Da, Db (RRR)
msubm  Ec, Ed, Da, const9 (RCR)
msubm.u Ec, Ed, Da, Db (RRR)
msubm.u Ec, Ed, Da, const9 (RCR)

Description:

Multiply the contents of data register Da by the contents of data register Db/const9, sub-
tract the 64-bit result from the contents of extended data register £d, and put the result in
extended data register Ec. The operands are treated as signed/unsigned integers. The
value const9 is sign-extended/zero-extended to 32 bits before the multiplication is per-
formed. Overflow and advanced overfiow are calculated on the final result.

Operation:

Elc][63:0] = E[d][63:0] — ((D[al[31:0] * D[b][31:0])[63:0]); signed
E[c][63:0] = E[d][63:0] — ((D[al[31:0] * sign_ext(const9))[63:0]); signed

E[c][63:0] = E[d][63:0] - ((D[a][31:0] * D[b][31:0])[63:0]); unsigned

E[c][63:0] = E[d][63:0] — ((D[a][31:0] * zero_ext(const9))[63:0]); unsigned
Status:

V, SV, AV, SAV

Examples:

msubm e0, e4, d3, d2

msubm e0, e4, dl4, 126
msubm.u el0, e4, dl, d2
msubm.u e0, e4, dl0, 0x16

See Also:

MSUB (pg 284), MSUBMS (pg 294), MSUBMS.U (pg 294), MSUBS (pg 303),
MSUBS.U (pg 303)
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MSUBM.H SIEMENS

MSUBM.H Packed Multiply-Subtract with Multiword MSUBM.H
Result
64 - ((16 x 16) + (16 x 16)) => 64

Syntax:
msubm.h Ec, Ed, Da, Db (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db. Multiply the least-significant halfword of data register Da by the
least-significant halfword of data register Db. Add the products of the two multiplications,
sign-extend the result to 64 bits, and left-shift by 16. Subtract that value from extended
data register pair £d and put the 64-bit result into extended data register Ec. The operands
are treated as signed values. Overflow and advanced overflow are calculated on the final
result.

Operation:

E[c] [63:0] = E[d][63:0] - ((D[a][31:16] * D[b][31:16]) + (D[a] [15:0] * D[b] [15:0])<<16);
signed
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Status:
V, SV, AV, SAV

Example:
msubm.h el2, e4, dl, d2

See Also:
MADD.Q (pg 247), MADDR.Q (pg 257), MADDRS.Q (pg 261), MADDS.Q (pg 265)

TriCore Instruction
Set

TriCore Architecture Manual ' 291

¢ PRELIMINARY EDITION &



MSUBM.Q SIEMENS

MSUBM.Q Multiply-Subtract Multiword MSUBM.Q
64 — (16 x 16) => 64
Syntax:
msubm.q Ec, Ed, Da, Db (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db, sign-extend the result to 64 bits, and left-shift by 16. Subtract
that value from extended data register £Ed and put the 64-bit result into extended data reg-
ister Ec. The operands are treated as signed values. Overflow and advanced overflow are
calculated on the final result.

Operation:
Elc] [63:0] = E[d] [63:0] - sign_ext(D[a][31:16] * D[b][31:16]) << 16 ; signed

16 16
32

| << 16 I
v
uB
64
N

32
F
32
y

Dc TAMOS6.1

32

Status:
V, SV, AV, SAV

Example:
msubm.g el2, e4, dl1, d2
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See Also: .
MSUB.Q (pg 287), MSUBR.Q (pg 297), MSUBRS.Q (pg 301), MSUBS.Q (pg 305)
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MSUBMS SIEMENS

MSUBMS Multiply-Subtract with Saturation  MSUBMS
64 - (32 x 32) => 64

MSUBMS.U Multiply-Subtract Unsigned with Saturation MSUBMS.U
64 — (32 x 32) => 64

Syntax:

msubms Ec, Ed, Da, Db (RRR)
msubms Ec, Ed, Da, const9 (RCR)
msubms.uEc, Ed, Da, Db (RRR)
msubms.u Ec, Ed, Da, const9 (RCR)

Description:

Muitiply the contents of data register Da by the contents of data register Db/const9, sub-
tract the 64-bit result from the contents of extended data register £d, and put the result in
extended data register Ec. The operands are treated as signed/unsigned integers. The
value const9 is sign-extended/zero-extended to 32 bits before the multiplication is per-
formed. Overflow and advanced overflow are calculated on the final result. On overflow,
the result is saturated.

Operation:

Elc][63:0] = E[d][63:0] — ((D[al[31:0] * D[b][31:0])[63:0]); signed; ssov
Elc][63:0] = E[d][63:0] — ((D[a][31:0] * sign_ext(const9))[63:0]); signed; ssov

El[c][63:0] = E[d][63:0] — ((D[a][31:0] * D[b][31:0])[63:0]); unsigned; suov

E[c][63:0] = E[d][63:0] - ((D[al[31:0] * zero_ext(const9))[63:0]); unsigned; suov
Status:

V, SV, AV, SAV

Examples:

msubms el0, e4, dl, d2
msubms e0, e4, dl10, 0x100
msubms.u el0, e4, dl, d2
msubms .u e0, e4, dl0, OxFF

See Also:
MSUB (pg 284), MSUBM.U (pg 289), MSUBS (pg 303), MSUBS.U (pg 303)
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SIEMENS MSUBR.H

MSUBR.H Packed Multiply-Subtract with Rounding MSUBR.H
32 -(16 x 16) => 16 MSB
32-(16 x 16) => 16 LSB

Syntax:
msubr.h Dc, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, ieft-justified if n= 1, from the upper 32
bits of extended data register £d. Round the contents and put the most-significant half-
word of the rounded value in the most-significant halfword of Dc.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and subtract the product, left-justified if n = 1, from the lower 32 bits of
extended data register £d. Round the contents and put the least-significant halfword of
the rounded value in the least-significant halfword of Dc.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result.

If n=1, 0x8000 * 0x8000 = Ox7FFEFFFF

Operation:

D[cl[31:16] = round16(E[d] [63:32] — ((D[a] [31:16] * D[b] [31:16]) << n)[31:16])
D[c]{15:0] = round16(E[d] [31:0] - ((D[a] [15:0] * D[b] [15:0]) << n)[15:0]); signed; n=0, 1

TriCore Instruction
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MSUBR.H SIEMENS

left-justify

v

Dld+1] [[¢ wmux  1}—n
32 32
A 4
SuB
32
round 4—0"3000
Status:
V, SV, AV, SAV
Example:

msubr.h dl10, e4, d1, 42, 1

See Also:

MADD.Q (pg 247), MADDM.H (pg 250), MADDM.Q (pg 252),
MADDRS.H (pg 259), MADDRS.Q (pg 261), MADDS.H (pg 264),
MADDS.Q (pg 265)

296 TriCore Architecture Manual

+ PRELIMINARY EDITION



SIEMENS MSUBR.Q

MSUBR.Q Multiply-Subtract with Rounding MSUBR.Q
32 -(16 x 16) => 16

Syntax:
msubr.g Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n= 1, from data register
Dd. Round the result, put the most-significant halfword of the rounded value in Dc, and set
the least-significant halfword of Dcto 0. The operands are treated as signed values. Over-
flow and advanced overflow are calculated on the final result.

If n=1, 0x8000 * 0x8000 = Ox7FFEFFFF.

Operation:
DIc][31:0] = round16(D[d] - ((D[a] [31:16] * DI[b] [31:g16]) << n)[31:01)[31:16], 16"h 0000;

n =0, 1; signed
16 16

;a

round _2— <4—0x8000
J 32
1

discarded
Dc TAMO58.1

Status:
V, SV, AV, SAV
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Example:

msubr.qg d3, d4, di, 42, 1

See Also:
MSUB.Q (pg 287), MSUBM.Q (pg 292), MSUBRS.Q (pg 301), MSUBS.Q (pg 305)
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SIEMENS MSUBRS.H

MSUBRS.H Packed Multiply-Subtract with Rounding and MSUBRS.H
Saturation
32-(16 x 16) => 16 MSB
32-(16 x 16) => 16 LSB

Syntax:
msubrs.h Dc, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n = 1, from the upper 32
bits of extended data register £d. Round the contents and put the most-significant half-
word of the rounded value into the most-significant halfword of Dc.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and subtract the product, left-justified if n= 1, from the lower 32 bits of
extended data register £d. Round the contents and put the least-significant halfword of
the rounded value into the least-significant halfword of Dc.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result. On overflow, each result is independently satu-
rated.

If n=1, 0x8000 * 0x8000 = Ox7FFFFFFF

Operation:

DI[c][31:16] = round16(E[d] [63:32] - ((D[a] [31:16] * D[b] [31:16]) << n)[31:16]}
DI[c][15:0] = round16(E[d] [3:0] - ((D[a] [15:0] * D[b] [15:0]) << n)[15:0]);
signed; n =0, 1; ssov
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D[d+1]

Status:
V, SV, AV, SAV

Example:
msubr.h d10, e4, d1, d2, 1

See Also:

MADD.Q (pg 247), MADDM.H (pg 250), MADDM.Q (pg 252),
MADDRS.Q (pg 261), MADDS.Q (pg 265)
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SIEMENS MSUBRS.Q

MSUBRS.Q Multiply-Subtract with Rounding and Saturation MSUBRS.Q
32-(16 x 16) => 16

Syntax:
msubrs.q Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n =1, from data register
Dd. Round the result, put the most-significant halfword of the rounded value in Dc, and set
the least-significant halfword of Dc to 0. Overflow and advanced overflow are calculated
on the final result. On overflow, the result is saturated.

If n=1, 0x8000 * 0x8000 = Ox7FFEFFFF.

Operation:

DI[c][31:0] = round16(D[d][31:0] - ((D[a] [31:16] * D[b] [31:16]) << n)[31:0] [31:16],
16'h 0000; n =0, 1; signed, ssov

TriCore Instruction
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Status:
V, SV, AV, SAV

Example:
msubrs.qg 43, d4, di, 42, 1

See Also:
MSUB.Q (pg 287), MSUBM.Q (pg 292), MSUBR.Q (pg 297), MSUBS.Q (pg 305)
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SIEMENS MSUBS

MSUBS Multiply-Subtract witﬁ Saturation MSUBS
32-(32x 32) => 32
MSUBS.U Multiply-Subtract with Saturation Unsigned MSUBS.U

32-(32x32)=> 32

Syntax:

msubs Dc, Dd, Da, Db (RRR)
msubs  Dc, Dd, Da, const9 (RCR)
msubs.u Dc, Dd, Da, Db (RRR)
msubs.u Dc, Dd, Da, const9 (RCR)

Description:

Multiply the contents of data register Da by the contents of data register Db/const9, sub-
tract the result from the contents of data register Dd, and put the result in data register Dc.
The operands are treated as signed/unsigned, 32-bit integers. The value const9 is sign-
extended/zero-extended to 32 bits before the multiplication is performed. Overflow and
advanced overflow are calculated on the final result. On overflow, the result is saturated.

Operation:

DI[c][31:0] = D[d][31:0] - (D[a][31:0] * D[b][31:0]); signed, ssov
DIcl[31:0] = D[d][31:0] - (D[a][31:0] * sign_ext{const9)); signed, ssov

DI[c][31:0] = D[d][31:0] - (D[a][31:0] * D[b][31:0]); unsigned, ssov
D[c][31:0] = D[d][31:0] - (D[a][31:0] * zero_ext{const9)); unsigned, ssov

Status:
V, SV, AV, SAV

Examples:

msubs d3, d4, 41, d2
msubs d3, d4, dl, 126
msubs.u d3, d4, dl, d2
msubs.u d3, d4, dl, 126

See Also:
MSUB (pg 284), MSUBM.U (pg 289), MSUBMS (pg 294), MSUBMS.U (pg 294)
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MSUBS.H SIEMENS

MSUBS.H Packed Multiply-Subtract with Saturation MSUBS.H
32 - (16 x 16) => 32 || 32 - (16 x 16) => 32

Syntax:
msubs.h Ec, Ed, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n= 1, from the upper 32
bits of extended data register £d. Put the result in the upper 32 bits of extended data reg-
ister Ec.

Multiply the least-significant halfword of data register Da by the least-significant halfword
of data register Db and subtract the product, left-justified if n = 1, from the lower 32 bits of
extended data register Ed. Put the result in the lower 32 bits of extended data register Ec.

The operands are treated as signed values. Overflow and advanced overflow are calcu-
lated on each independent final result. On overflow, each result is independently satu-
rated.

Operation:
Elcl[63:32] = E[d][63:32] - (((D[a][31:16] * D[b][31:16]) << n)[31:0])
E[c][31:0] = E[d][31:0] - (((D[a][15:0] * D[b][15:0]) << n)[31:0])
signed, n=0, 1

Status:
V, SV, AV, SAV

Example:
msubs.h e4, e0, di11, d2, O

See Also:
MSUB (pg 284)
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SIEMENS MSUBS.Q

MSUBS.Q Multiply-Subtract with Saturation MSUBS.Q
32-(16 x 16) => 32
Syntax:
msubs.u Dc, Dd, Da, Db, n (RRR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and subtract the product, left-justified if n = 1, from the contents
of data register Dd. Put the result in Dc. The operands are treated as signed values. Over-
flow and advanced overflow are calculated on the final result. On overflow, the result is
saturated.

If n=1, 0x8000 * 0x8000 = Ox7FFRFFFE

Operation:
D[c][31:0] =D[d][31:0] - ((D[a][31:16] * D[b][31:16]) << n)[31:0]; signed; n =0, 1; ssov

o [_“jjtljﬂ

saturate

32
v

Status:
V, SV, AV, SAV
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Example:

msubs.qg d3, d4, di, 42, 1

See Also:
MSUB.Q (pg 287), MSUBM.Q (pg 292), MSUBR.Q (pg 297), MSUBRS.Q (pg 301)
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SIEMENS MTCR

MTCR Move To Core Register MTCR

Syntax:
mtcr const16, Da (RLC)

Description:

Move the value in data register Da to the core SFR register selected by the value const16.
The core SFR address is a const16 byte offset from the core SFR base address. It must be
word-aligned (the least-significant two bits are zero). Non-aligned address have an unde-
fined effect.

This instruction can be executed in supervisor mode only.

Refer also to Chapter 3, “Core Registers,” on page 27.
Operation:

CR[const16] = D[a]

Example:

mtcr 12, dl

See Also:
BISR (pg 154), DISABLE (pg 177), ENABLE (pg 185), MFCR (pg 271),
RSTV (pg 340)
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MUL Multiply MUL
32x32=>32
Syntax:
mul Dc, Da, Db (RR)
mu}l - D¢, Da, const9(RC)
 mul Da Db(SRR)
Description:

Multiply the contents of data register Da by the contents of data register Db/const9 and put
the result in data register Dc. The operands are treated as 32-bit integers. The value const9
is sign-extended to 32 bits before the multiplication is performed.

. Multiply the contents of data reglster Da by the contents of data reglster‘Db and put the
. _result in data reg:ster Da, The operantis are treated as 32-btt mtegers - o

Operation:

DI[c][31:0] = D[a][31:0] * D[b][31:0]
D[c][31 0] = [a] [31:0] * const9 v‘
Dla] = Dlal[31: 01 *D[b}{31~0] .

Status:
V, SV, AV, SAV

Examples:

mul &3, dl, 42
‘mul 43, d1, 126

See Also:
MULS (pg 318), MULS.U (pg 318), MULM (pg 312), MULM.U (pg 312)
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SIEMENS MUL.H

MULH Packed Multiply Q Format MULH
16 x 16 => 32

Syntax:
mul.h Ec, Ed, Da, Db, n (RR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db. Put the result, left-justified if n =1, in the most-significant 32 bits
of extended data register Ec. Multiply the least-significant halfword of data register Da by
the least-significant halfword of data register Db. Put the result, left-justified, if n= 1, in the
least-significant 32 bits of extended data register £c. The operands are treated as signed
values.

If n =1, 0x8000 x 0x8000 = Ox7FFFFFFE

Operation:

E[c][63:32] = ((D[al[31:16] * D[b][31:16]) << n)[31:0])
E[c][31:0] = ((D[a][15:0] * D[b][15:0]) << n)[31:0]);
signed, n=0, 1

Status:
V, SV, AV, SAV

TriCore Instruction
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mul.h d3, d1, &2
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See Also:

MUL (pg 308), MULS (pg 318), MULS.U (pg 318), MULM (pg 312),
MULM.U (pg 312)
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SIEMENS ' MUL.Q

MuL.Q Multiply MuL.a
(16 x 16) => 32

Syntax:
mul.q Dc, Da, Db, n (RR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db and put the result, left-justified if n =1, in data register Dc. The
operands are treated as signed values.

If n = 1, 0x8000 * 0x8000 = Ox7FFFFFF

Operation:
D[c][31:0] =(D[a][31:16] * D[b][31:16]) << n; signed; n =0,1;

[ T-1 = T:]
6

Dc l
TAMO621

Status:
V, SV, AV, SAV

Example:
mul.g dO, d2, d3, 0 ; d0 = 0x2A00000

See Also:

MUL (pg 308), MULS (pg 318), MULS.U (pg 318), MULM (pg 312),
MULM.U (pg 312), MULR.Q (pg 316)
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MULM SIEMENS
MULM Multiply with Multiword Result MULM
32x32=>64
MULM.U Multiply with Multiword Result Unsigned MULM.U
32x32=>64

Syntax:
mulm Dc, Da, Db (RR)
muilm Dc, Da, const9 (RC)
mulm.u Dc, Da, Db (RR)
mulm.u  Dc, Da, const9 (RC)
Description:

Multipiy the contents of data register Da by the contents of data register Db/const9 and put
the result in data register pair Dc. The multiplicands are treated as signed/unsigned, 32-
bit integers; the result is a signed/unsigned, 64-bit integer. The value const9 is sign-
extended/zero-extended to 32 bits before the multiplication is performed.

Operation:

E[c][63:0] = D[a][31:0] * D[b][31:0]; signed
El[c][63:0] = D[a][31:0] * sign_ext(const9); signed

E[c][63:0] = D[al[31:0] * D[b][31:0]; unsigned
E[c][63:0] = D[a][31:0] * sign_ext(const9); unsigned

Status:

TAMOB4.1

V, SV, AV, SAV

312
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SIEMENS MULM.U

Examples:

mulm d3, d1, d2
mulm d3, di, 126
mulm.u d3, dil, d2
mulm.u d3, di, 126

See Also:

MUL (pg 308), MULS (pg 318), MULS.U (pg 318), MULM.U (pg 312),
MUL.Q (pg 311), MULR.Q (pg 316)
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MULR.H SIEMENS

MULR.H Packed Multiply with Rounding MULR.H
16 x 16 => 16

Syntax:
mulir.h Dc, Da, Db, n (RR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db. Put the rounded result, left-justified if n= 1, in the most-signifi-
cant halfword of data register Dc . Multiply the least-significant halfword of data register
Da by the least-significant halfword of data register Db. Put the rounded result, left-justi-
fied if n= 1, in the least-significant halfword of data register Dc. The operands are treated
as signed values.

If n=1, 0x8000 x 0x8000 = Ox7FFFFFFF.

Operation:

DI[c][31:16] = round16((D[a] [31:16] * D[b] [31:16]) << n){31:0])[31:16], 16"'h 0000; signed;
D[c][15:0] = round16((D[a] [15:0] * D[b] [15:0]) << n)[31:0])[31:16], 16’h 0000; signed;

TAM0671

Status:
V, SV, AV, SAV

Example:
mulr.h 40, di1, 42, 1
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SIEMENS MULR.H

See Also:
MUL.Q (pg 311),

S
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MULR.Q SIEMENS

MULR.Q Muitiply in @ Format with Rounding MULR.Q
16x16=>16
Syntax:
mulr.q Dc, Da, Db, n (RR)

Description:

Multiply the most-significant halfword of data register Da by the most-significant half-
word of data register Db. Put the rounded result, left-justified if n = 1, in the most-signifi-
cant halfword of data register Dc and set the least-significant halfword of Dc to 0. The
operands are treated as signed values. If n = 1, 0x8000 * 0x8000 = 0x7FFFFFFFE

Operation:
DI[c][31:0] = round16((D[a] [31:16] * D[b] [31:16]) << n)[31:0])[31:16], 16’h 0000; n =0, 1;
signed;
32
round [, "] <—0x8000
32
16
6
‘; disc"’rded
Status:
V, SV, AV, SAV
Example:

mulr.g d3, di, 42, 1
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SIEMENS MULR.Q

See Also:
MUL.Q (pg 311)
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MULS SIEMENS

MULS Multiply with Saturation MULS
32x32=>32

MULS.U Multiply Unsigned with Saturation MULS.U
32x32=>32

Syntax:

muls Dc, Da, Db (RR)

muls Dc, Da, const9 (RC)

muls.u Dc, Da, Db (RR)

muls.u Dc, Da, const9 (RC)
Description:

Multiply the contents of data register Da by the contents of data register Db/const9 and put
the result in data register Dc. The operands are treated as signed/unsigned, 32-bit inte-
gers, with saturation on signed/unsigned overflow. The value const9 is sign-extended/
zero-extended to 32 bits before the multiplication is performed.

Operation:

D[c][31:0] = D[al[31:0] * D[b][31:0]; signed; ssov
D[c][31:0] = D[a][31:0] * sign_ext(const9); signed; ssov

D[c][31:0] = D[a][31:0] * D[b][31:0]; unsigned; suov

D[c][31:0] = D[a][31:0] * zero_ext(const9); unsigned; suov
Status:

V, SV, AV, SAV

Examples:

muls d3, di, 42

muls d3, dl, 126
muls.u d3, dl, 253
muls.u d3, dl, d2

See Also:
MUL (pg 308), MULM (pg 312), MULM.U (pg 312)
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SIEMENS NAND

NAND Logical NAND NAND

Syntax:

nand Dc, Da, Db (RR)
nand Dc, Da, const9 (RC)

Description:
Compute the bitwise logical NAND of the contents of data register Da and data register
Dblconst9 and put the result in data register Dc. The operands are treated as unsigned, 32-
bit integers and the const9 value is zero-extended to 32 bits.
Operation:
Dic] = |{D[a] and DIb])
Dlc] = /{D[a] and zero_ext(const9)
Examples:
nand d3, dl, d2
nand 43, dl, 126
See Also:

AND (pg 145), ANDN (pg 152), NOR (pg 325), NOT (pg 327), OR (pg 328),
ORN (pg 335), XNOR (pg 394), XOR (pg 396)
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NAND.T SIEMENS

NAND.T Bit Logical NAND NAND.T

Syntax:
nand.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical NAND of bit p1 of data register Da and bit p2 of data register Db. Put
the result in the least-significant bit of data register Dc and clear the remaining bits of Dc
to zero.

Refer also to Section 8.3, "Bit Operations,” on page 100.
Operation:
D[c] = !/{Dla]lp1] and D[b][p2])

Example:
nand.t d3, di, 2, d2, 4

See Also:

AND.T (pg 151), ANDN.T (pg 153), NOR.T (pg 326), OR.T (pg 334),
ORN.T (pg 336), XNOR.T (pg 395), XOR.T (pg 401)
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SIEMENS NE

NE Not Equal NE
Syntax:

ne Dc, Da, Db (RR)

ne Dc, Da, const9 (RC)
Description:

If the contents of data register Da are not equal to the contents of data register Db/const3,
set the least-significant bit of Dcto 1 and clear the remaining bits to zero; otherwise, clear
all bits in Dc. The const9 value is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

Dlc] = (D[a] != D[b])

D[c] = (D[a] != sign_ext(const9))
Examples:

ne d3, di, d2

ne d3, di, 126

See Also:
EQ (pg 186), GE (pg 192), GE.U (pg 192), LT (pg 238), LT.U (pg 238)
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NE.A SIEMENS

NE.A Not Equal Address NE.A

Syntax:
ne.a Dc, Aa, Ab (RR)

Description:

If the contents of address registers Aa and Ab are not equal, set the least-significant bit of
Dcto 1 and clear the remaining bits to zero; otherwise, clear all bits in Dc.

Operation:
Dlcl = (A[a] != A[b])

Example:

ne.a d3, a4, a2

See Also:
EQ.A (pg 187), EQZ.A (pg 190), GE.A (pg 193), LT.A (pg 240), NEZ.A (pg 323)
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SIEMENS NEZ.A

NEZA Not Equal Zero Address NEZ.A

Syntax:
nez.a Dc, Aa (RR)

Description:

If the contents of address register Aa are not equal to zero, set the least significant bit of
Dcto 1 and clear the remaining bits to zero; otherwise, clear all bits in Dc.

Operation:
Dic] = (Ala] !=0)

Example:

nez.a d3, a4

See Also:
EQ.A (pg 187), EQZ.A (pg 190), GE.A (pg 193), LT.A (pg 240), NE.A (pg 322)
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NOP SIEMENS

NOP No Operation NOP

Syntax:

~_nop (SYS)
__nop(SR

Description:

NOP is used to implement efficient low-power non-operational instructions.

Operation:

no operation
_nooperation

Example:

nop
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SIEMENS NOR

NOR Logical NOR NOR
Syntax:

nor Dc, Da, Db (RR)

nor Dc, Da,const9 (RC)
Description:

Compute the bitwise logical NOR of the contents of data register Da and the contents of
data register Db/const9 and put the result in data register Dc. The operands are treated as
unsigned, 32-bit integers and the const9 value is zero-extended to 32 bits.

Operation:

D[c] = /{D[a] or D[b])

Dlc] = !(D[a] or zero_ext(const9))
Examples:

nor d3, dl, d2

nor d3, dl1, 126
See Also:

AND (pg 145), ANDN (pg 152), NAND (pg 319), NOT (pg 327), OR (pg 328),
ORN (pg 335), XNOR (pg 394), XOR (pg 396)
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NOR.T SIEMENS

NOR.T ‘ Bit Logical NOR NOR.T

Syntax:
nor.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical NOR of bit p7 of data register Da and bit p2 of data register Db. Put
the result in the least-significant bit of data register Dc and clear the remaining bits of Dc
to zero.

Refer also to Section 8.3, "Bit Operations,” on page 100.

Operation:
DIc] = !(D[al[p1] or D[b][p2])

Example:
nor.t a3, di1, 5, d2, 3

See Also:

AND.T (pg 151), ANDN.T (pg 153), NAND.T (pg 320), OR.T (pg 334),
ORN.T (pg 336), XNOR.T (pg 395), XOR.T (pg 401)
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SIEMENS NOT

NOT Bitwise Complement NOT
Syntax:

not  Da(SR)
Description:

Compute the bitwise complement of the contents of data register Da.

NOTE 1: The 32-bit equivalent of the NOT instruction is a NOR with a constant of zero.

Operation:
Dlal = ID[a]

Example:

not dls

See Also:
XNOR (pg 394)
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OR SIEMENS

OR Logical OR OR
Syntax:
or Dc, Da, Db (RR)

or Dc ‘Da const9 (RC)

Description:

Compute the bitwise logical OR of the contents of data register Da and the contents of
data register Db/const9 and put the result in data register Dc. The operands are treated as
un5|gned 32-bit integers and the const9 value is zero-extended to 32 bits.

pute the logical OR of the contents of data register Da/D15 and the contents of data
regzster'Db/const.S and put the result in data register Da/D15. The operands are treated as
unsngned 32-bl‘t mtegers and the const8 value is zero-extended to 32 blts

Operation:
D[c] = D[a] or D[b]
D[_c] Dla] or zero ext(const9)
_ Dla]=D[al orD[b] .
D[15] 0{15] or zero ext(constB)

Examples:

or d3, di, d2
or d3, di, 126
or dl, d2

or dls5, 126

See Also:

AND (pg 145), ANDN (pg 152), NAND (pg 319), NOR (pg 325), NOT (pg 327),
ORN (pg 335), XNOR (pg 394), XOR (pg 396)
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SIEMENS OR.AND.T
OR.AND.T Accumulating Logical OR-AND OR.AND.T
OR.ANDN.T Accumulating Logical OR-AND-Not OR.ANDN.T
OR.NOR.T Accumulating Logical OR-NOR OR.NOR.T
OR.OR.T Accumulating Logical OR-OR OR.OR.T
Syntax:

orand.t Dc, Da, p1, Db, p2 (BIT)

or.andn.t Dc, Da, p1, Db, p2 (BIT)
or.nor.t
or.or.t

Description:

Compute the logical AND/ANDN/NOR/OR of the value of bit p7 of data register Da and bit
p2 of Db. Then compute the logical OR of that result and bit 0 of Dc, and put the result back
in bit 0 of Dc. All other bits in Dc are unchanged.

Dc, Da, p1, Db, p2 (BIT)
Dc, Da, p1, Db, p2 (BIT)

Refer also to Section 8.3, ”Bit Operations,” on page 100.

Operation:

orand.t: Dic] ={DIc][31:1], D[c][0] or (D[a]lp1] and D[bl[p2])}
or.andn.t : D[c] = {D[c][31:1], D[c][0] or (D[al[p1] and !D[b][p2])}
or.nor.t: Dlc] ={DI[c][31:1], D[c][0] or !(D[a][p1] or D[bl[p2])}
oror.t:

Examples:

or.
or.

or

or.

and.t
andn.t
.nor.t
or.

See Also:

AND.AND.T (pg 146), AND.ANDN.T (pg 146), AND.NOR.T (pg 146),

AND.OR.T (pg 146), SH.AND.T (pg 358), SH.ANDN.T (pg 358),

SH.NAND.T (pg 358), SH.NOR.T (pg 358), SH.OR.T (pg 358), SH.ORN.T (pg 358),
SH.XNOR.T (pg 358), SH.XOR.T (pg 358)

t

a3,
as,
a3,

d1,
a1,
dai,
dai,

Dlc] = {DI[c][31:1], D[c][0] or (Dlal[p1] or DIbl[p2])}

daz,
daz,
dz,
dz,

w w ww
S~ 0~ s
[S2BN0, BNC, B0,

~
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OR.EQ SIEMENS

OR.EQ Equal Accumulating OR.EQ

Syntax:
or.eq Dc, Da, Db (RR)
or.eq Dc, Da,const9 (RC)
Description:

Compute the logical OR of Dc[0] and the Boolean result of the EQ operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. The const9 value is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

D[c]{0] = D[c][0] OR (D[a] == D[b])

D[c][0] = DI[c][0] OR (D[a] == sign_ext(const9))
Examples:

or.eq d3, dl, d2
or.eq d3, dl, 126

See Also:
AND.EQ (pg 147), XOR.EQ (pg 397)
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SIEMENS _ OR.GE

OR.GE Greater Than or Equal Accumulating OR.GE
OR.GE.U Greater Than or Equal Accumulating OR.GE.U
Unsigned

Syntax

or.ge Dc, Da, Db (RR)
or.ge Dc, Da,const9 (RC)
or.ge.u Dc, Da, Db (RR)
or.ge.u Dc, Da,const9 (RC)

Description:

Calculate the logical OR of Dc[0] and the Boolean result of the GE operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit signed integers. The const9 value is
sign-extended to 32 bits.

Calculate the logical OR of Dc[0] and the Boolean result of the GE.U operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit unsigned integers. The const9 value
is zero-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

Dlc] = D[c][0] OR (D[a] >= D[b]); signed
Dic] = D[c][0] OR (D[a] >= sign_ext(const9)); signed

D(c] = D[c][0] OR (D[a] >= D[b}); unsigned
Dic] = D[c][0] OR (D[a] >= zero_ext(const9)); unsigned
Examples:

or.ge d3, dil, d4d2
or.ge d3, di, 126
or.ge.u d3, dl, d2
or.ge.u d3, dl, 126

See Also:
AND.GE (pg 148), AND.GE.U (pg 148), XOR.GE (pg 398), XOR.GE.U (pg 398)
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OR.LT SIEMENS

OR.LT Less Than Accumulating OR.LT
OR.LTU Less Than Accumulating Unsigned OR.LT.U
Syntax

or.lt Dc, Da, Db (RR)

or.lt Dc, Da,const9 (RC)

or.lt.u Dc, Da, Db (RR)
or.lt.u Dc, Da,const9 (RC)

Description:

Calculate the logical OR of Dc[0] and the Boolean result of the LT operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit signed integers. The const9 value is
sign-extended to 32 bits.

Calculate the logical OR of Dc[0] and the Boolean result of the LT.U operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit unsigned integers. The const9 value
is zero-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

Dic] = D[c][0] OR (D[a] < D[b]); signed
Dlc} = D[c][0] OR (D[a] < sign_ext(const)9); signed

Dlc] = Dic][0] OR (D[a] < D[b]); unsigned
Dlc] = D[c][0] OR (D[a] < zero_ext(const9)); unsigned
Examples:

or.lt d3, d1, dz
or.lt d3, di, 126
or.lt.u d3, di, d2
or.lt.u d3, dl, 126

See Also:
AND.LT (pg 149), AND.LT.U (pg 149), XOR.LT (pg 399), XOR.LT.U (pg 399)
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SIEMENS OR.NE

OR.NE Not Equal Accumulating OR.NE
Syntax:

or.ne Dc, Da, Db (RR)

or.ne Dc, Da, const9 (RC)
Description:

Calculate the logical OR of Dc[0] and the Boolean result of the NE operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged.

Refer also to Section 8.2, “Compare Instructions,” on page 97.
Operation:

D[c] = D[c][0] OR (DIa] != D[b])

D[c] = D[c][0] OR (D[a] != const9)
Examples:

or.ne d3, di, d2
or.ne d3, dil, 126

See Also:
AND.NE (pg 150), XOR.NE (pg 400)
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OR.T SIEMENS
OR.T Bit Logical OR OR.T

Syntax:
or.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical OR of bit p7 of data register Da and bit p2 of data register Db. Put the
result in the least-significant bit of data register Dc and clear the remaining bits of Dc to
zero.

Refer also to Section 8.3, "Bit Operations,” on page 100.

Operation:
Dlc] = Dla][p1] or D[b][p2]

Example:
or.t d3, di, 7, d2, 9

See Also:

AND.T (pg 151), ANDN.T (pg 153), NAND.T (pg 320), NOR.T (pg 326),
ORN.T (pg 336), XNOR.T (pg 395), XOR.T (pg 401)
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SIEMENS ORN

ORN Logical OR-Not ORN
Syntax:

orn Dc, Da, Db (RR)

orn Dc, Da, const9 (RC)
Description:

Compute the bitwise logical OR of the contents of data register Da and the one’s comple-
ment of the contents of data register Db/const9 and put the result in data register Dc. The
operands are treated as unsigned, 32-bit integers and the const9 value is zero-extended to
32 bits.

Operation:

Dic] = D[a] or ID[b]

Dlc] = D[a] or lzero_ext(const9)
Examples:

orn d3, dl, d2

orn d3, dil, 126
See Also:

AND (pg 145), ANDN (pg 152), NAND (pg 319), NOR (pg 325), NOT (pg 327),
OR (pg 328), XNOR (pg 394), XOR (pg 396)
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ORN.T SIEMENS

ORN.T Bit Logical OR-Not ORN.T

Syntax:
orn.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical OR of bit p7 of data register Da and the inverse of bit p2 of data regis-
ter Db. Put the result in the least-significant bit of data register Dc and clear the remaining
bits of Dc to zero.

Refer also to Section 8.3, "Bit Operations,” on page 100.
Operation:
Dlc] = D[a][p1] or ID[b][p2]

Example:
orn.t 43, di, 2, d2, 5

See Also:

AND.T (pg 151), ANDN.T (pg 153), NAND.T (pg 320), NOR.T (pg 326),
OR.T (pg 334), XNOR.T (pg 395), XOR.T (pg 401)
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SIEMENS RET

RET Return from Call RET
Syntax:
~ ret  (SYS)
Tlret ASR)
Description:

Return from a function that was invoked with a CALL instruction. The return address is in
register A11. The caller’'s upper context register values are restored as part of the return
operation.

Refer also to Section 8.6.1, “Unconditional Branch,” on page 103 and to Section 8.9.5,
"RET and RFE,” on page 111.

Operation:

Refer to Section 4.2, "Task Switching Operation,” on page 48.

See Also:

CALL (pg 159), CALLA (pg 160), CALLI (pg 161), RFE (pg 338),
SYSCALL (pg 391)
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RFE SIEMENS

RFE Return From Exception RFE

Description:

Return from an interrupt service routine or trap handler to the task whose saved upper
context is specified by the contents of the Previous Context Information register (PCXI).
The contents are normally the context of the task that was interrupted or that took a trap.
However, in some cases, task management software may have altered the contents of the
PXCI register to cause another task to be dispatched.

The return PC value is taken from register A11 in the current context. In parallel with the
jump to the return PC address, the upper context registers and PSW in the saved context
are restored.

Refer to Section 8.9.5, “RET and RFE,” on page 111 for further details on this instruction
and its use. See also Section 8.6.1, “Unconditional Branch,” on page 103.
Operation:

PC = A11;
Restore upper context;

See Also:

CALL (pg 159), CALLA (pg 160), CALLI (pg 161), RET (pg 337),
SYSCALL (pg 391)
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SIEMENS RSLCX

RSLCX Restore Lower Context - RSLCX

Syntax:
rslex (SYS)

Description:

Load the contents of the memory block pointed to by the PCX field in PCXI into registers
A2-A7, D0-D7, and A11. This operation restores the register contents of a previously saved
lower context.

Refer to Section 4.1, “Upper and Lower Contexts,” on page 47.
Operation:

Refer to Section 8.8.1, “Context Saving and Restoring,” on page 109.

See Also:

LDLCX (pg 233), LDUCX (pg 235), RSLCX (pg 339), STLCX (pg 377),
STUCX (pg 378), SVLCX (pg 388)
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RSTV SIEMENS

RSTV Reset Overflow Bits RSTV

Syntax:
rstv (SYS)

Description:

Reset overflow status flags in PSW. Refer to Section 8.9.3, "Access to the Core Special
Function Registers,” on page 111.

Operation:
PSW.{V, SV, AV, SAV} = {0, 0, 0, 0}

Example:

rstv

See Also:
BISR (pg 154), MTCR (pg 307), ENABLE (pg 185), DISABLE (pg 177)

340 TriCore Architecture Manual

¢ PRELIMINARY EDITION o



SIEMENS RSUB

RSUB Reverse-Subtract RSUB

Syntax:

rsub Dc, Da, const9 (RC)
rsub Da{SR) :

Description:

Subtract the contents of data register Da from the value const9 and put the result in data
register Dc. The operands are treated as 32-bit integers. The value const9is sign-extended
to 32 bits before the subtraction is performed.

Subtract the contents: of data register Da from zero and put the result in data register Da
.The operand is treated ‘as a 32-bitinteger. :
Operation:
Dlc] = sign_ext(const9) — D|a]
Dfal'=0-Dla] '
Status:
V, SV, AV, SAV

Examples:

rsub d3, d4dl, 126
rsub dil

See Also:
RSUBS (pg 342), RSUBS.U (pg 342)
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RSUBS SIEMENS

RSUBS Reverse-Subtract with Saturation RSUBS
RSUBS.U Reverse-Subtract Unsigned with Saturation RSUBS.U
Syntax:

rsubs Dc, Da, const9 (RC)
rsubs.u  Dc, Da, const9 (RC)
Description:

Subtract the contents of data register Da from the value const9 and put the result in data
register Dc. The operands are treated as signed/unsigned, 32-bit integers, with saturation
on signed/unsigned overflow. The value const9 is sign-extended/zero-extended to 32 bits
before the operation is performed.

Operation:
D[c] = sign_ext(const9) — D[a]; signed; ssov
D[c] = zero_ext(const9) — D[a]; unsigned; suov

Status:
V, SV, AV, SAV

Examples:

rsubs d3, dl, 126
rsub d3, dl, 253
rsubs d3, dl, 253
rsubs.u d3, dl, 253
rsubs.u d3, dl, 126

See Also:
RSUB (pg 341)
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SIEMENS SATB

SAT.B Saturate Byte SAT.B

Syntax:

sat.b Dc, Da (RR)
ssat.b’: .. Da(SR)

Description:

If the signed 32-bit value in Da is less than -128, then store the value -128 in Dc. If Da is
greater than 127, then store the value 127 in Dc. Otherwise, copy the least-significant byte
of Dato Dc.

_ If the signed 32-bit value in Dais less than ~128, then store the value =128 in Da. If Dais
.greater than 127, then store the value 127 in Da. Otherwise, leave the contents of Da
unchanged. ' ' : '

Operation:

Dlc] = (D[a] <-128) ? =128 : ((D[a] > 127) ? 127 : D[a]); signed
Dla} = (D[a] < -128) ? ~128 : {(DIa] >‘127) ? 127 : D[a]); signed
Examples:

sat.b d3, di
sat.b dl

See Also:
SAT.BU (pg 344), SAT.H (pg 345), SAT.HU (pg 346)
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SAT.BU SIEMENS

SAT.BU Saturate Byte Unsigned SAT.BU
Syntax:

satbu  Dc,Da(RR)

satbu  Da(SR)

Description:

If the unsigned 32-bit value in Da is greater than 255, then store the value 255 in Dc. Oth-
erwise, copy the least-significant byte of Dato Dc.

. 'f‘i;fj?fhé';}‘hsigngd 39.bit value :vin.;bé’i.sv 'gre"é'tér ihvah: 255, then stiiré:vtzhé’vfa:lue 255in Da. if Da
__ is greater than 127, then store the value 127 in Da. Otherwise, leave the contents of Da
__ unchanged. ’ :: . __ = - e

Operation:

~ DIc] = (D[a] > 255) ? 255 : D[a]; unsigned
_ Dlal = (Dla] > 265) ? 255 : D[a]; unsigned
Examples:

sat.bu d3, di
sat.bu dl

See Also:
SAT.B (pg 343), SAT.H (pg 345), SAT.HU (pg 346)
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SIEMENS SATH
SATH Saturate Halfword SATH

Syntax:

sat.h Dc, Da (RR)
sat.h Da'{SR)

Description:

If the signed 32-bit value in Dais less than -32,768, then store the value -32,768 in Dc. If Da
is greater than 32,767, then store the value 32,767 in Dc. Otherwise, copy the least-signifi-
cant halfword of Dato Dc.

If the signed 32-bit valuein Da'is less than:~32,768, then store the value =32, 768 in Da, If
-Dais greaterthan 32,767, then leave the contents of Da unchanged. v

Operation:

Dla] = (Dla] <-2'%) ? -2'%: ((D[a] > 2'°-1) ? 2'°-1 : D[a]); signed
Dla) = (Dla] <~2'%) 2 -2"5: ({D[a] > 2'%-1) ? 2'%-1 : DIa]); signed

Examples:
sat.h d3, di
sat.h dl

See Also:
SAT.B (pg 343), SAT.BU (pg 344), SAT.HU (pg 346)
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SAT.HU SIEMENS

SAT.HU Saturate Halfword Unsigned SAT.HU

Syntax:
. §at.hu ‘ Dc, Da (RR) N

Description:

If the signed 32-bit value in Da is greater than 65,535, then store the value 65,535 in Dc;
otherwise, copy the least-significant halfword of Dato Dc.

lfthe unslgned 32~b|t value in Dai :s greater than 65, 535 then store the va!ue 65 535i in Da,
;othervwse Ieave the value of Da unchanged . v e

Operation:

Dlc] = (D[a] > 26-1) ? 2'6-1 : D[a]; unsigned N
Dial = (Dlal > 2'%-1) 2 2'%-1 : Dla}; unsigned

Examples:

sat.hu d3, dil
sat.hu dil

See Also:
SAT.BU (pg 344), SAT.H (pg 345)
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SIEMENS SEL

SEL Select SEL
Syntax:

sel Dc, Dd, Da, Db (RRR)

sel Dc, Dd, Da, const9 (RCR)
Description:

If the contents of data register Dd are non-zero, copy the contents of data register Da to
data register Dc; otherwise, copy the contents of Db/constdto Dc. The value const9is sign-
extended to 32 bits.

Operation:

Dic] = ((D[d] !=0) ? D[a] : D[b])

Dlc] = ((D[d] !=0) ? D[a] : sign_ext(const9))
Examples:

sel d3, d4, 41, dz2
sel d3, d4, d1, 126

See Also:

CADD (pg 155), CADDN (pg 157), CMOV (pg 168), CMOVN (pg 169),
CSUB (pg 170), CSUBN (pg 172), SELN (pg 349)
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SEL.A SIEMENS

SELA Select Address SEL.A

Syntax:

sel.a Ac, Dd, Aa, Ab (RRR)
sel.a Ac, Dd, Aa, const9 (RCR)

Description:

If the contents of data register Dd are non-zero, copy the contents of address register Aa
to address register Ac; otherwise, copy the contents of Ab/const9 to Ac. The value const9
is sign-extended to 32 bits.

Operation:

Alc] = ((D[d] = 0) ? Ala] : A[b])

Alc] = ((D[d] != 0) ? A[a] : sign_ext(const9))
Examples:

sel.a a3, d4, a4, a2

sel.a a3, d4, a4, 126
See Also:

CADD.A (pg 156), CADDN.A (pg 158), CSUB.A (pg 171), CSUBN.A (pg 173),
SELN.A (pg 350)
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SIEMENS SELN

SELN Select-Not SELN
Syntax:

seln Dc, Dd, Da, Db (RRR)

seln Dc, Dd, Da, const9 (RCR)
Description:

If the contents of data register Dd are zero, copy the contents of data register Da to data
register Dc; otherwise, copy the contents of Db/const9 to Dc. The value const9 is sign-
extended to 32 bits.
Operation:
D[c] = ((D[d] == 0) ? D[a] : D[b])
Dlc] = ((Dld] == 0) ? D[a] : sign_ext(const9))
Examples:
seln d3, d4, dl1, 4z
seln d3, d4, 41, 126
See Also:

CADD (pg 155), CADDN (pg 157), CMOV (pg 168), CMOVN (pg 169),
CSUB (pg 170), CSUBN (pg 172), SEL (pg 347)
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SELN.A SIEMENS
SELN.A Select-Not Address SELN.A
Syntax:

seln.a Ac, Dd, Aa, Ab (RRR)
seln.a Ac, Dd, Aa, const9 (RCR)

Description:

If the contents of data register Dd are zero, copy the contents of address register Aa to
address register Ac; otherwise, copy the contents of Ab/const9 to Ac. The value const9 is

sign-extended to 32 bits.

Operation:

Alc]l = ((D[d] == 0) ? A[a] : A[b])
Alc] = ((D[d] == 0) ? Ala] : sign_ext(const9))

Examples:

seln.a a3, d4, a4, a2
seln.a a3, d4, a4, 126

See Also:

CADD.A (pg 156), CADDN.A (pg 158), CSUB.A (pg 171), CSUBN.A (pg 173),

SEL.A (pg 348)
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SIEMENS SH

SH Shift SH
Syntax:

sh Dc, Da, Db (RR)

sh Dc, Da, const9 (RC)

sh Da. const4 (SRC)
Description:

If the shift count specified through the contents of Db/const9 is greater than or equal to
zero, then left-shift the value in Da by the amount specified by shift count. Otherwise,
right-shift the value in Da by the absolute value of the shift count. Put the result in Dc. In
both cases, the vacated bits are filled with zeroes and bits shifted out are discarded. The
shift count is a 6-bit signed number, derived from Db[5:0] or const9[5:0]. The range for the
shift count therefore is -32 to +31, allowing to shift left up to 31 bit positions and to shift
right up to 32 bit positions (a shift right by 32 bits leaves Os in the result).

If the shift count specified through the value const4 is greater than or equal to zero, then
left-shift the value'in Da by the amount specified by the shift count. Otherwise, right-shift
- the value in Da by the absolute value of the shift count. Put the resultin Da.In both cases,
the vacated bits are filled with zeroes and bits shifted out are discarded. The shift count
is a 6-bit signed number, derived from the sign-extension of.const4[3:0]..The resulting
range for the shift count therefore is -8 to +7, allowmg to shift leftup to 7. blt positions
‘and to shlft rlght upto 8 bit posmons :

Operation:

if (shift_count >= 0) then D[c] = D[a] << shift_count; zero-fill
else D[c] = D[a] >> (-shift_count); zero-fill
shift_count = Db[5:0] or const9(5:0]

- if {shift count >= 0) then D[a] = D[a] << shift_count; zero—fm ,
- else Dla] = D[a] >>{-shift_count); zero-fill il
shift_count = sign_ext(const4[3:0])

Examples:

sh d3, di, dz
sh d3, di, 26
sh di, 6
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SH SIEMENS

See Also:

SH.B (pg 353), SH.H (pg 353), SHA (pg 360), SHA.B (pg 362), SHA.H (pg 362),
SHAS (pg 364)
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SIEMENS SH.B

SH.B Shift Packed Bytes SH.B
SH.H Shift Packed Halfwords SH.H
Syntax:

sh.b Dc, Da, Db (RR)

sh.b Dc, Da. const9 (RC)

sh.h Dc, Da, Db (RR)

sh.h Dc, Da. const9 (RC)
Description:

If the shift count specified through the contents of Db/const9 is greater than or equal to
zero, then left-shift each byte/halfword in Da by the amount specified by shift count. Oth-
erwise, right-shift each byte/halfword in Da by the absolute value of the shift count. Put
the result in Dc. In both cases, the vacated bits are filled with zeroes and bits shifted out
are discarded. Note that for these shifts, each byte/halfword is treated individually, and
bits shifted out of a byte/halfword are not shifted in to the next byte/halfword.

The shift count is a signed number, derived from the sign-extension of Db[3:0] or
const9[3:0] for sh.b and from the sign-extension of Db[4:0] or const9[4:0] for sh.h. The
range for the shift count therefore is -8 to +7 for sh.b and —-16 to +15 for sh.h. The result for
a shift count of -8 for bytes and —16 for halfwords is zero.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95.

Operation:

sh.b : if (shift_count >= 0) then D[c] = D[al[(n+7):n] << shift_count; zero-fill
else D|c] = D[al[(n+7):n] >> (-shift_count); zero-fill
shift_count = sign_ext(Db[3:0]) or sign_ext(const9[3:0]); n =0, 8, 16, 24

sh.h : if (shift_count >= 0) then D[c] = D[al[(n+15):n] << shift_count; zero-fill
else D[c] = D[a][(n+15):n] >> (-shift_count); zero-fill
shift_count = sign_ext(Db[4:0]) or sign_ext(const9[4:0]); n =0, 16

Examples:
sh.b ds, di, 4z
sh.b a3, di, 5 5
sh.h 43, di, a2 is
sh.h da3, 41, 12 §
See Also:

SH (pg 351), SHA (pg 360), SHAS (pg 364), SHA.B (pg 362), SHA.H (pg 362)
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SH.EQ SIEMENS

SH.EQ Shift Equal SH.EQ

Syntax:

sh.eq Dc, Da, Db (RR)
sh.eq Dc, Da,const9 (RC)

Description:

If the contents of data register Da are equal to the contents of data register Db/const9, set
the least-significant bit of Dc to 1; otherwise, set the least-significant bit of Dc to 0. The
remaining bits in Dc are shifted left by 1. The value const9is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.
Operation:

D[c] = {DI[cl(30:0], (D[a] == D[b])}

Dlc] = {DI[cl[30:0], (D[a] == sign_ext(const9)}
Examples:

sh.eq d3, di, d2
sh.eq d3, di, 126

See Also:

SH.GE (pg 355), SH.GE.U (pg 355), SH.LT (pg 356), SH.LT.U (pg 356),
SH.NE (pg 357)
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SIEMENS SH.GE

SH.GE Shift Greater Than or Equal SH.GE
SH.GE.U Shift Greater Than or Equal SH.GE.U
Syntax:

sh.ge Dc, Da, Db (RR)
sh.ge Dc, Da,const9 (RC)
sh.ge.u Dc, Da, Db (RR)
sh.ge.u Dc, Da,const9 (RC)

Description:

If the contents of data register Da are greater than or equal to the contents of data register
Dblconst9, set the least-significant bit of Dc to 1; otherwise, set the least-significant bit of
Dcto 0. The remaining bits in Dc are shifted left by 1. Daand Db are treated as signed inte-
gers. The value const9 is sign-extended to 32 bits.

If the contents of data register Da are greater than or equal to the contents of data register
Dblconst9, set the least-significant bit of Dc to 1; otherwise, set the least-significant bit of
Dc to 0. The remaining bits in Dc are shifted left by 1. Da and Db are treated as unsigned
integers. The value const9 is zero-extended to 32 bits.

Refer also to Section 8.2, "Compare Instructions,” on page 97.

Operation:

Dic] = {D[c][30:0], (D[a] >= D[b])}; signed
Dlc] = {D[c][30:0], (D[a] >= sign_ext(const9))}; signed

Dic] = (D[c][30:0], (D[a] >= D[b])}; unsigned
Dic] = (D[c][30:0], (D[a] >= zero_ext(const9))}; unsigned

Examples:

sh.ge d3, di, 4z
sh.ge d3, di, 126
sh.ge d3, di, 253
sh.ge.u d3, di, d2
sh.ge.u d3, di, 126
sh.ge.u d3, di, 253

See Also:
SH.EQ (pg 354), SH.LT (pg 356), SH.LT.U (pg 356), SH.NE (pg 357)
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SH.LT SIEMENS

SH.LT Shift Less Than SH.LT
SH.LT.U Shift Less Than Unsigned SH.LTU
Syntax:

sh.lt Dc, Da, Db (RR)

sh.lt Dc, Da,const9 (RC)

sh.lt.u Dc, Da, Db (RR)
sh.lt.u Dc, Da,const9 (RC)

Description:

If the contents of data register Da are less the contents of data register Db/const9, set the
least-significant bit of Dc to 1; otherwise, set the least-significant bit of Dc to 0. The
remaining bits in Dc are shifted left by 1. Da and Db/const9 are treated as signed integers.
The value const9 is sign-extended to 32 bits.

If the contents of data register Da are less the contents of data register Db/const9, set the
least-significant bit of Dc to 1; otherwise, set the least-significant bit of Dc to 0. The
remaining bits in Dc are shifted left by 1. Da and Dbl/const9 are treated as unsigned inte-
gers. The value const9is zero-extended to 32 bits.

Refer also to Section 8.2, "Compare Instructions,” on page 97.

Operation:

Dlcl] = {D[c][30:0], (D[a] < D[b])}; signed
Dlc] = {D[c][30:0], (D[a] < sign_ext(const9))}; signed

Dic] = {D[c][30:0], (D[a] < D[b])}; unsigned
Dlc] = {(D[c][30:0], (Dl[al < zero_ext(const9))}; unsigned
Examples:

sh.1lt d3, di, dz
sh.1lt a3, di, 126
sh.lt.u d3, di, d2
sh.lt.u d3, 41, 126

See Also:
SH.EQ (pg 354), SH.GE (pg 355), SH.GE.U (pg 355), SH.NE (pg 357)
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SIEMENS SH.NE
SH.NE Shift Not Equal SH.NE

Syntax:
sh.ne Dc, Da, Db (RR)
sh.ne Dc, Da,const9 (RC)
Description:

If the contents of data register Da are not equal to the contents of data register Db/const9,
set the least-significant bit of Dcto 1; otherwise, set the least-significant bit of Dcto 0. The
remaining bits in Dc are shifted left by 1. The value const9is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

Dlc] = {D[c][30:0], (D[a] != D[b])}
Dlc] = {DI[c][30:0], (D[a] != sign_ext(const9))}

Examples:

sh.ne d3, di, d2
sh.ne d3, di1, 126
sh.ne 43, dl, 253

See Also:

SH.EQ (pg 354), SH.GE (pg 355), SH.GE.U (pg 355), SH.LT (pg 356),
SH.LT.U (pg 356)
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SH.AND.T SIEMENS
SH.AND.T Accumulating Shift-AND SH.AND.T
SH.ANDN.T Accumulating Shift-:AND-Not SH.ANDN.T
SH.NAND.T Accumulating Shift-NAND SH.NAND.T
SH.NOR.T Accumulating Shift-NOR SH.NOR.T
SH.OR.T Accumulating Shift-OR SH.OR.T
SH.ORN.T Accumulating Shift-OR-Not SH.ORN.T
SH.XNOR.T Accumulating Shift-XNOR SH.XNOR.T
SH.XOR.T Accumulating Shift-XOR SH.XOR.T
Syntax:

sh.and.t Dc, Da, p1, Db, p2 (BIT)
sh.andn.t Dc, Da, p1, Db, p2 (BIT)
sh.nand.t Dc, Da, p1, Db, p2 (BIT)
sh.nort Dc, Da, p1, Db, p2 (BIT)
sh.or.t Dc, Da, p1, Db, p2 (BIT)
sh.orn.t Dc, Da, p1, Db, p2 (BIT)
sh.xnor.t Dc, Da, p1, Db, p2 (BIT)
sh.xort Dc, Da, p1, Db, p2 (BIT)

Description:

Left shift Dc by 1. The bit shifted out is discarded. Compute the logical AND/ANDN/NAND/
NOR/OR/ORN/XNOR/XOR of the value of bit p7 of data register Da and bit p2 of Db. Put the
result in Dc[0].

Refer also to Section 8.3, “Bit Operations,” on page 100.

Operation:

sh.and.t: D[c] ={D[c][30:0], (D[al[p1] and D[bl[p2])}
sh.andn.t : D[c] = {D[c][30:0], (D[al[p1] and !(D[b][p2]))}
sh.nand.t : D[c] = {D[c][30:0], !(D[al[p1] and D[b][p2])}
sh.nor.t: Dlc] = {D[c][30:0], |{D[a}l[p1] or D[b][p2])}
sh.ort: Dlc] ={D[c][30:0], (D[a][p1] or D[b][p2])}
sh.orn.t: D[c] = {DI[c][30:0], (D[a][p1] or {(D[bl[p2]))}
sh.xnor.t : D[c] = {D[c][30:0], !(D[allp1] xor D[bl[p2])}
sh.xor.t: Dlc] ={DI[c][30:0], (D[al[p1] xor D[bl[p2])}
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SIEMENS SH.XOR.T

Examples:
sh.and.t d3, di, 4, 4z, 7
sh.andn.t d3, di, 4, d2, 7
sh.nand.t d3, di, 4, d2, 7
sh.nor.t 43, di, 4, 4z, 7
sh.or.t d3, di, 4, d4d2, 7
sh.orn.t a3, di, 4, d4dz2, 7
sh.xnor.t d3, di, 4, d2, 7
sh.xor.t a3, di, 4, 42, 7

See Also:

AND.AND.T (pg 146), AND.ANDN.T (pg 146), AND.NOR.T (pg 146),
AND.OR.T (pg 146), OR.AND.T (pg 329), OR.ANDN.T (pg 329),
OR.NOR.T (pg 329), OR.OR.T (pg 329)
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SHA SIEMENS

Arithmetic Shift SHA

Dc, Da, Db (RR)
Dc,Da, const9 (RC)
 Daconsta(sRC)

Description:

If the shift count specified through the contents of Db/const9 is greater than or equal to
zero, then left-shift the value in Da by the amount specified by shift count. The vacated bits
are filled with zeroes and bits shifted out are discarded. If the shift count is less than zero,
right-shift the value in Da by the absolute value of the shift count. The vacated bits are
filied with the sign-bit (MSB) and bits shifted out are discarded. Put the result in Dc. On all
1-bit or greater shifts (left or right), PSW.C is set to the bitwise logical-OR of the shifted out
bits and zero. On zero-bit shifts, C is cleared.

The shift count is a 6-bit signed number, derived from Db[5:0] or const9[5:0]. The range
for the shift count therefore is -32 to +31, allowing to shift left up to 31 bit positions and to
shift right up to 32 bit positions (a shift right by 32 bits leaves all Os or all 1s in the result,
depending on the sign-bit).

¥ the shlft count specuf’ ed through the value const4 is greater than or equal to zero then v
left-shift the value in Da by the amount specnﬂed by the shift count. Thﬂe'vacated bits are

~ filled with zeroes and bits shifted out are discarded. If the shift count is less than : zero,
 right-shift the value in Da by the absolute value of the shift count. The vacated bits are
fllled with the s:gn~b|t (MSB) and brts shafted 'o t are dlscarded Put the result in Da .

. ;vshn'-ted out buts and zero On zemab& shufts C IS cieared

Operation:

if (shift_count >= 0) then D[c] = D[a] << shift_count; zero-fill
else D[c] = D[a] >> (-shift_count); sign-fill
shift_count = Db[5:0] or const9[5:0]
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SIEMENS SHA

Status:
V, SV, AV, SAV, C

Examples:

sha d3, d1, d2
sha d3, di, 26

sha dl, 6
See Also:
SH (pg 351), SH.B (pg 353), SH.H (pg 353), SHA.B (pg 362), SHA.H (pg 362),
SHAS (pg 364)
E
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SHA.B SIEMENS

SHAB Arithmetic Shift Packed Bytes SHAB
SHA.H Arithmetic Shift Packed Halfwords SHAH
Syntax:

sha.b Dc, Da, Db (RR)
sha.b Dc, Da, const9 (RC)
sha.h D¢, Da, Db (RR)
sha.h Dc, Da, const9 (RC)

Description:

If the shift count specified through the contents of Db/const9 is greater than or equal to
zero, then left-shift each byte/halfword in Da by the amount specified by shift count. The
vacated bits are filled with zeros and bits shifted out are discarded. If the shift count is less
than zero, right-shift each byte/halfword in Da by the absolute value of the shift count. The
vacated bits are filled with the sign-bit (MSB) of the respective byte/halfword, and bits
shifted out are discarded. Put the result in Dc. Note that for these shifts, each byte/half-
word is treated individually, and bits shifted out of a byte/halfword are not shifted in to the
next byte/halfword.

The shift count is a signed number, derived from the sign-extension of Db[3:0] or
const9[3:0] for sha.b and from the sign-extension of Db[4:0] or const9[4:0] for sha.h. The
range for the shift count therefore is -8 to +7 for sha.b and -16 to +15 for sha.h. The result
for each byte/halfword for a shift count of -8 for sha.b and -16 for sha.h is either all zeros
or all ones, depending on the sign-bit of the respective byte/halfword.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95.

Operation:

sha.b : if (shift_count >= 0) then D[c] = D[a][(n+7):n] << shift_count; zero-fill
else D[c] = D[a][(n+7):n] >> (-shift_count); sign-fill
shift_count = sign_ext(Db[3:0]) or sign_ext(const9[3:0]); n =0, 8, 16, 24

sha.h : if (shift_count >= 0) then D[c] = D[a][(n+15):n] << shift_count; zero-fill
else D[c] = D[a][(n+15):n] >> (-shift_count); sign-fill
shift_count = sign_ext(Db[4:0]) or sign_ext(const9[4:0]); n =0, 16

Status:

V, SV, AV, SAV
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SIEMENS SHA.H

Examples:

sha.b d3, di, d2

sha.b d3, di, 6

sha.h d3, di, 42

sha.h d3, di, 12
See Also:

SH (pg 351), SHA (pg 360), SHAS (pg 364), SH.B (pg 353), SH.H (pg 353)
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SHAS SIEMENS

SHAS Arithmetic Shift with Saturation SHAS
Syntax:

shas Dc, Da, Db (RR)

shas Dc, Da, const9 (RC)
Description:

If the shift count specified through the contents of Db/const9 is greater than or equal to
zero, then left-shift the value in Da by the amount specified by shift count. The vacated bits
are filled with zeroes and the result is saturated if its sign bit differs from the sign bits that
are shifted out. If the shift count is less than zero, right-shift the value in Da by the absolute
value of the shift count. The vacated bits are filled with the sign-bit (MSB) and bits shifted
out are discarded. Put the result in Dc.

The shift count is a 6-bit signed number, derived from Db[5:0] or const9[5:0]. The range
for the shift count therefore is -32 to +31, allowing to shift left up to 31 bit positions and to
shift right up to 32 bit positions (a shift right by 32 bits leaves all Os or all 1s in the result,
depending on the sign-bit).

Operation:

if (shift_count >= 0) then D[c] = D[a] << shift_count; zero-fill; ssov
else D[c] = D[a] >> (-shift_count); sign-fill
shift_count = D[b][5:0] or const9[5:0]

Status:
V, SV, AV, SAV
Examples:
shas d3, di, d2
shas d3, dil, 26
See Also:

SH (pg 351), SH.B (pg 353), SH.H (pg 353), SHA (pg 360), SHA.B (pg 362),
SHA.H (pg 362)
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SIEMENS

STA

STA
Syntax:

Store Word From Address Register

st.a <mode>, Aa

Description:

Store the value in address register Aato the memory location specified by the addressing

mode.

Operation:

M(EA, word) = A[a]

STA

<mode> Syntax Effective Address l“::::::i:"
Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page 20 ABS
Base + Short Offset [An]offset Alb]+sign_ext(offset10) BO
Pre-increment [+An]offset Alb]+sign_ext(offset10) BO
Post-increment [An+]offset Alb] BO
Circular [An+c]offset Refer to Section 2.4.1.5, “Circular Addressing,” on page 21 BO
Bit-reverse [An+] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on BO
page 22
See Also:

ST.B (pg 367), ST.D (pg 369), ST.DA (pg 370), ST.H (pg 371), ST.Q (pg 373),
ST.W (pg 376)
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STA SIEMENS

STA Store Word From Address Register (16-bit) STA

Syntax:

:'st;a:’:v,: :, mod

Description:

Store the value in address regrster Aa to the memory lncatlon spec:fled by the address—
mgmode v . .v -

Operation:

~ M(EA, word) = Ala]

<mode> Syntax Effective Address Instruction
Format

Register indirect [An] Alb] SSR

(Implicit) Base + Offset | [A15]offset Al15]+zero_ext{offsetd) SSRO

Implicit destination reg- | [An]offset4 Alb}+zero_ext(offsetd), byte) SRO

ister

Post-increment [An+]offset Alb], byte; Alb] = Alb] + 4 SSR
See Also:

ST.B (pg 367), ST.H (pg 371), ST.W (pg 376)
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SIEMENS STB

STB Store Byte STB
Syntax:

st.b <mode>, Da

Description:

Store the byte value in the 8 least-significant bits of data register Dato the byte memory
location specified by the addressing mode.

Operation:
M(EA, byte) = D[a][7:0]

<mode> Syntax Effective Address In:::::::i:m
Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page 20 ABS
Base + Short Offset [An]offset Alb]+sign_ext(offset10) BO
Pre-increment [+An]offset Albl+sign_ext(offset10) BO
Post-increment [An+offset Alb] BO
Circular [An+c]offset Refer to Section 2.4.1.5, "Circular Addressing,” on page 21 BO
Bit-reverse [An+1] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on page 22 BO
See Also:

ST.A (pg 365), ST.D (pg 369), ST.DA (pg 370), ST.H (pg 371), ST.Q (pg 373),
ST.W (pg 376)
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ST.B SIEMENS

STB Store Byte (16-bit) STB
Syntax:

Description:

Store the byte value in the 8 least—s;gmf&cant brts of data reglster Da to the byte rnemory
Iocatton spemﬁed by the addressmg mode - i .

Operation:
~ MIEA, byte) = D[al(7:0]
<mode> Syntax Effective Address Instruction
Format
Register indirect [An] Alb] SSR
(Implicit) Base + Offset | [A15]offset A[15)+zero_ext(offsetd) SSRO
Implicit destination reg- | [An]offset4 Albl+zero_ext{offset4), byte) SRO
ister
Post-increment [An+]offset Alb], byte; Alb] = Alb] +1 SSR
See Also:
ST.A (pg 365), ST.H (pg 371), ST.W (pg 376)
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SIEMENS STD
ST.D Store Doubleword From Data Registers ST.D
Syntax:

st.d <mode>, Ea
Description:

Store the value in the extended data register pair £ato the memory location specified by
the addressing mode. The value in the even register (Dn) is stored in the least-significant
memory word, and the value in the odd register (Dn+1) is stored in the most-significant
memory word. This instruction must be halfword-aligned.

Operation:

M(EA, doubleword) = D[a](pair)

<mode> Syntax Effective Address Instruction
Format

Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page ABS
20

Base + Short Offset [An]offset Albj+sign_ext(offset10) BO

Pre-increment [+An]offset Albl+sign_ext{offset10) BO

Post-increment [An+]offset Alb] BO

Circular [An+c]offset Refer to Section 2.4.1.5, "Circular Addressing,” on page BO
21

Bit-reverse [An+r] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on BO
page 22

See Also:

ST.A (pg 365),
ST.W (pg 376)

ST.B (pg 367),

ST.DA (pg 370), ST.H (pg 371), ST.Q (pg 373),
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ST.DA

SIEMENS

ST.DA
Syntax:

st.da

Description:

Store the value in the address register pair Aa to the memory location specified by the
addressing mode. The value in the even register (An) is stored in the least-significant
memory word, and the value in the odd register (An+1) is stored in the most-significant
memory word.

Operation:

Store Doubleword From Address Registers

<mode>, Aa

M(EA, doubleword) = Ala](pair)

STDA

<mode> Syntax Effective Address Instruction
Format

Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page ABS
20

Base + Short Offset [An]offset Albl+sign_ext(offset10) BO

Pre-increment [+An]offset Albl+sign_ext(offset10) BO

Post-increment [An+]offset Alb] BO

Circular [An+cjoffset Refer to Section 2.4.1.5, “Circular Addressing,” on page BO
21

Bit-reverse [An+r] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on BO
page 22

See Also:

ST.A (pg 365),

ST.B (pg 367),

ST.H (pg 371), ST.Q (pg 373), ST.W (pg 376)
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SIEMENS STH
STH Store Halfword STH
Syntax:

st.h <mode>, Da
Description:

Store the halfword value in the 16 least-significant bits of data register Da to the halfword

memory location specified by the addressing mode.

Operation:

M(EA, halfword) = D[a][15:0]

<mode> Syntax Effective Address Instruction
Format

Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page ABS
20

Base + Short Offset [An]offset Albl+sign_ext{offset10) BO

Pre-increment [+An]offset AlbJ+sign_ext(offset10) BO

Post-increment [An+]offset Alb] BO

Circular [An+c]offset Refer to Section 2.4.1.5, “Circular Addressing,” on page BO
21

Bit-reverse [An+] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on BO
page 22

See Also:

ST.A (pg 365),

ST.B (pg 367),

ST.Q (pg 373), ST.W (pg 376)
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ST.H SIEMENS

STH Store Halfword (16-bit) STH
Syntax:

Description:

‘Store the halfword value in the 16 least-significant bits of data reglster Dato the halfword
memory Iocatmn speczﬁed by,.:,fhe addressmg mode S : ; . :

Operation:

M(EA ha!fword) D[a][‘ls 0]

<mode> Syntax Effective Address Instruction
Format

Register indirect [An] Alb] SSR

(Implicit) Base + Offset | [A15]offset A[15]+zero_ext{offsetd) SSRO

Implicit destination reg- | [An]offsetd Albl+zero_ext(offsetd), byte) SRO

ister

Post-increment [An+offset Alb], byte; Alb] = Ab] +1 SSR
See Also:

ST.A (pg 365), ST.B (pg 367), ST.Q (pg 373), ST.W (pg 376)
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SIEMENS sTQ
ST.Q Store Halfword Signed Fraction ST.Q
Syntax:

st.q <mode>, Da
Description:

Store the value in the most-significant halfword of data register Da to the memory loca-

tion specified by the addressing mode.

Operation:

M(EA, halfword) = D[a][31:16]

<mode> Syntax Effective Address Instruction
Format
Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page ABS
20
Base + Short Offset [An]offset Albl+sign_ext{offset10) BO
Pre-increment [+An]offset Albl+sign_ext(offset10) BO
Post-increment [An+Joffset Alb] BO
Circular [An+c]offset Refer to Section 2.4.1.5, “Circular Addressing,” on page BO
21
Bit-reverse [An+r] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on BO
page 22
See Also:
ST.A (pg 365), ST.B (pg 367), ST.W (pg 376)
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ST.T SIEMENS
STT Store Bit ST.T

Syntax:

st.t offset18, bpos3, b

Description:

Store the bit value b to the byte at the memory address specified by offset18 in the bit
position specified by bpos3. The other bits of the byte are unchanged.

Refer also to Section 8.7.3, "Store Bit and Bit Field,” on page 108.

Operation:
M(EA, byte)[bpos3] = b

<mode> Syntax Effective Address Instruction
Format
Absolute constant Refer to Section 2.4.1.1, "Absolute Address- ABSB
ing,” on page 20
See Also:
LDMDST (pg 234), IMASK (pg 194)
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SIEMENS STW

STW Store Word STW
Syntax:
st.w <mode>, Da
Description:
Store the word value in data register Da to the memory location specified by the address-
ing mode.
Operation:
M(EA, word) = D|a]
<mode> Syntax Effective Address Instruction
Format
Absolute constant Refer to Section 2.4.1.1, "Absclute Addressing,” on page 20 ABS
Base + Short Offset [An]offset Alb]+sign_ext(offset10) BO
Base + Long Offset [An]offset Albl+sign_ext(offset16) BOL
Pre-increment [+An]offset Alb]+sign_ext{offset10) BO
Post-increment [An+]offset Alb] BO
Circular [An+cloffset Refer to Section 2.4.1.5, "Circular Addressing,” on page 21 BO
Bit-reverse [An+] Refer to Section 2.4.1.6, “Bit-Reverse Addressing,” on page BO
22
See Also:
ST.B (pg 367), ST.D (pg 369), ST.DA (pg 370), ST.Q (pg 373)
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STW SIEMENS

STW Store Word (16-bit) STW
Syntax:

Description:

Store the word value
addressing mode.

mory locat:on ' spemfledby the

Operation:
~ M(EA word)=Dla]
. Instruction
<mode> Syntax Effective Address
Format

Register indirect [An] Alb) SSR
(Implicit) Base + Offset | [A15]offset A[15]+zero_ext(offsetd) SSRO
Implicit destination reg- | [An]offset4 Alb}+zero_ext(offsetd), byte) SRO
ister
Post-increment [An+]offset Alb], byte; Alb] = Ab] + 4 SSR

See Also:
ST.A (pg 365), ST.B (pg 367), ST.H (pg 371)
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SIEMENS STLCX

STLCX Store Lower Context STLCX
Syntax:

stlcx <mode>

Description:

Store the contents of registers A2 — A7, DO - D7, and A11 to the memory block specified by
the addressing mode. Note that the effective address specified by the addressing mode
must resolve to an on-chip memory location aligned on a 16-word boundary. For this
instruction, the addressing mode is limited to absolute (ABS) or base plus short offset
(BO).

Operation:
Refer to Section 8.8.2, "Context Loading and Storing,” on page 109.

<mode> Syntax Effective Address Instruction
Format
Absolute constant Refer to Section 2.4.1.1, "Absolute Address- ABS
ing,” on page 20
Base + Short Offset [An]offset Ala}+sign_ext(offset10) BO

See Also:

LDLCX (pg 233), LDUCX (pg 235), RSLCX (pg 339), STUCX (pg 378),
SVLCX (pg 388)
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STUCX SIEMENS
STUCX Store Upper Context STUCX
Syntax:

stucx <mode>
Description:

Store the contents of registers A10 — A15, D8 — D15, and the current PSW (the registers
which comprise a task’s upper context) to the memory block specified by the addressing
mode. Note that the effective address specified by the addressing mode must resolve to
an on-chip memory location aligned on a 16-word boundary. For this instruction, the
addressing mode is limited to absolute (ABS) or base plus short offset (BO).

Operation:

Refer to Section 8.8.2, "Context Loading and Storing,” on page 109.

. Instruction
<mode> Syntax Effective Address Format
Absolute constant Refer to Section 2.4.1.1, "Absolute Ad- ABS
dressing,” on page 20
Base + Short Offset [An]offset Ala]+sign_ext(offset10) BO

See Also:

LDLCX (pg 233), LDUCX (pg 235), RSLCX (pg 339), STUCX (pg 378),

SVLCX (pg 388)
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SIEMENS SUB

SUB Subtract SUB
Syntax:
‘ sub Dc, Da, Db (RR)
‘sub Da, Db {SRR)
sub D15, Da, Db (SRR)
Description:

Subtract the contents of data register Db from the contents of data register Da and put the
result in data register Dc.

Subtract the contents of data register Db from the contents of data register Da and put
the result in data register Da/D15. oy v
Operation:
D[c] = D[a] - D[b]
D[a] = D[a] -~ D[b].
D[15] = Dla] -~ D{b]
Status:
V, SV, AV, SAV

Examples:

sub d3, di, d2
sub dl, d2
sub dls5, d4d1, d2
See Also:
SUBS (pg 383), SUBS.U (pg 383), SUBX (pg 387), SUBC (pg 382)
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SUB.A SIEMENS

SUB.A Subtract Address SUB.A

‘ sub.a Ac, Aa Ab (RR)
ul SP ccmsts (SC)

Description:

Subtract the contents of address register Ab from the contents of address register Aa and
put the result in address register Ac. The operands are treated as unsigned, 32-bit inte-
gers.

: Decrement the Stack Pointer (A10) by the zero~extended value of const8 (a range of 0
E thrcugh 255). The operands are treated as uns:gned, 32~b1t mtegers :
Operation:
Alc] = Ala] - Alb]
A[‘IO] A[10] zero ext(constS)
Examples:

sub.a a3, a4, a2
sub.a sp, 126

See Also:

ADD.A (pg 133), ADDIH.A (pg 138), ADDSC.A (pg 143), ADDSC.AT (pg 143),
DIFSC.A (pg 176), SUBSC.A (pg 386)
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SIEMENS SUB.B

SUB.B Subtract Packed Byte SUB.B
SUB.H Subtract Packed Halfword SUB.H
Syntax:

sub.b Dc, Da, Db (RR)
sub.h Dc, Da, Db (RR)

Description:

Subtract the contents of each byte/halfword of data register Db from the contents of data
register Da and put the result in each corresponding byte/halfword of data register Dc.

Refer also to Section 8.1.3, “Packed Arithmetic.”
Operation:

Dlcl{(n+7):n] = Dl[a]{(n+7):n] + DI[b][(n+7):n], n =0, 8, 16, 24;
D[cll(n+15):n] = D[a][(n+15):n] + D[b][(n+15):n]; n =0, 16

Status:
V, SV, AV, SAV

Examples:

sub.b d3, di, d2
sub.h d3, di, 42

See Also:
SUBS.B (pg 384), SUBS.BU (pg 384), SUBS.H (pg 385), SUBS.HU (pg 385)
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SUBC SIEMENS

SUBC Subtract with Carry SUBC

Syntax:
subc Dc, Da, Db (RR)

Description:

Subtract the contents of data register Db plus the carry bit minus 1 from the contents of
data register Da and put the result in data register Dc. The operands are treated as
unsigned, 32-bit integers. The PSW carry bit is updated by the ALU carry out.

Operation:
D[c] = D[a] - D[b] + psw.C-1; psw.C = carry_out

Status:

C.V, SV, AV, SAV
Example:

subc d3, dil, d2

See Also:
SUB (pg 379), SUBS (pg 383), SUBS.U (pg 383), SUBX (pg 387)
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SIEMENS SuBs

SUBS Subtract Signed with Saturation SUBS
SUBS.U Subtract Unsigned with Saturation SUBS.U
Syntax:

subs Dc, Da, Db (RR)
subs.u Dc, Da, Db (RR)

subs Da, Db {SRR)

Description:

Subtract the contents of data register Db from the contents of data register Da and put the
result in data register Dc. The operands are treated as signed/unsigned 32-bit integers,
with saturation on signed/unsigned overflow.

Subtract the contents of data register Db from the contents of data register Da and put

the resultin data register Da. The operands are treated as s:gned 32-bit’ mtegers with

saturation-on signed overflow. . :
Operation:

Dic] = D[a] - D[b]; signed; ssov

D[c] = D[a] - D[b]; unsigned; suov

Dla} = D[a] - DIb]; signed; ssov
Status:

V, SV, AV, SAV

Examples:

subs d3, di, 42
subs.u d3, dl, d2
subs d3, di

See Also:

SUB (pg 379), SUBX (pg 387), SUBC (pg 382)
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SUBS.B SIEMENS

SUBS.B Subtract Packed Byte with Saturation SUBS.B
SUBS.BU Subtract Packed Byte Unsigned with Saturation SUBS.BU
Syntax:

subs.b Dc, Da, Db (RR)
subs.bu Dc, Da, Db (RR)

Description:

Subtract the contents of each byte of data register Db from the contents of data register
Da and put the result in each corresponding byte of data register Dc, with saturation on
signed/unsigned overflow.

Refer also to Section 8.1.3, "Packed Arithmetic,” on page 95.
Operation:
DIcl[(n+7):n] = D[a]l[(n+7):n] - D[b][(n+7):n]; n = 0, 8, 16, 24; signed; ssov
D[cl[(n+7):n] = D[al[{n+7):n] - DI[b][(n+7):n]; n = 0, 8, 16, 24; unsigned; suov
Status:
V, SV, AV, SAV

Examples:

subs.b d3, dil, d2
subs.bu d3, dl, d2

See Also:
SUB.B (pg 381), SUBS.H (pg 385), SUBS.HU (pg 385)

384 TriCore Architecture Manual

+ PRELIMINARY EDITION o



SIEMENS SUBS.H

SUBS.H Subtract Packed Halfword with Saturation SUBS.H
SUBS.HU Subtract Packed Halfword Unsigned with Saturation SUBS.HU

Syntax:
subs.b Dc, Da, Db (RR)
subs.bu  Dc, Da, Db (RR)
Description:

Subtract the contents of each halfword of data register Db from the contents of data reg-
ister Da and put the result in each corresponding halfword of data register Dc, with satu-
ration on signed/unsigned overflow.

Refer also to Section 8.1.3, “Packed Arithmetic,” on page 95.

Operation:
D[cl[(n+15):n] = D[al{(n+15):n] - D[b][(n+15):n]; n = 0, 16; signed; ssov
Dlcll{n+15):n] = D[al[(n+15):n] — D[b][(n+15):n]; n = 0, 16; unsigned; suov
Status:
Vv, SV, AV, SAV

Examples:

subs.h d3, di, d2
subs.hu d3, dl, d2

See Also:
SUB.B (pg 381), SUBS.B (pg 384), SUBS.BU (pg 384)
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SUBSC.A SIEMENS

SUBSC.A Subtract Scaled Address SUBSC.A

Syntax:
subsc.a Ac, Aa, Db, n (RR)

Description:

Left-shift the contents of data register Db by the amount specified by n, where n can be 0,
1, 2, or 3. Subtract that value from address register Aa and put the result in address regis-
ter Ac.

Operation:
Alc] = Ala] - (D[b] << n),n=0,1,2,0r3

Example:
subsc.a a3, a4, d2, 1

See Also:

ADD.A (pg 133), ADDIH.A (pg 138), ADDSC.A (pg 143), ADDSC.AT (pg 143),
DIFSC.A (pg 176), SUB.A (pg 380)
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SIEMENS SUBX
SUBX Subtract Extended SUBX

Syntax:
subx Dc, Da, Db (RR)

Description:

Subtract the contents of data register Db from the contents of data register Da and put the
result in data register Dc. The operands are treated as unsigned, 32-bit integers. The PSW
carry bit is set to the value of the ALU carry out.

Operation:
Dlc] = D[a] - D[b]; psw.C = carry_out

Status:
C.V, SV, AV, SAV
Example:

subx d3, dil, d2

See Also:
SUB (pg 379), SUBC (pg 382), SUBS (pg 383), SUBS.U (pg 383)
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SVLCX SIEMENS
SVLCX Save Lower Context SVLCX

Syntax:
svicx (SYS)

Description:

Store the contents of registers A2 — A7, DO — D7, and the current return address (A11) to the
memory location pointed to by the FCX register. This operation saves the lower context of
the currently executing task.

Refer to Section 4.1, "Upper and Lower Contexts,” on page 47.
Operation:
Refer to Section 8.8.1, "Context Saving and Restoring,” on page 109.

Example:
svlcx

See Also:

LDLCX (pg 233), LDUCX (pg 235), RSLCX (pg 339), STLCX (pg 377),
STUCX (pg 378)
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SIEMENS SWAPA

SWAPA Swap with Address Register SWAPA
Syntax:

swap.a Aa, <mode>

Description:

Swap the contents of address register Aa and the memory word specified by the address-
ing mode.

Operation:

tmp = M(EA, word);
M(EA, word) = Alal;

Alal =tmp
<mode> Syntax Effective Address Instruction
Format
Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page 20 ABS
Base + Short Offset [An]offset Albl+sign_ext{offset10) BO
Pre-increment [+An]offset Alb)+sign_ext(offset10) BO
Post-increment [An+]offset Alb] BO
Circular [An+c]offset Refer to Section 2.4.1.5, "Circular Addressing,” on page 21 BO
Bit-reverse [An+r] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on page BO
22
See Also:
SWAP.W (pg 390)
g
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SWAP.W

SIEMENS

SWAPW
Syntax:

swap.w

Description:

Da, <mode>

Swap with Data Register

SWAPW

Swap the contents of data register Db and the memory word specified by the addressing

mode.

Operation:

tmp = M(EA, word);
M(EA, word) = D[a];

Dl[a] =tmp
<mode> Syntax Effective Address In:;r::::n
Absolute constant Refer to Section 2.4.1.1, "Absolute Addressing,” on page 20 ABS
Base + Short Offset [An]offset Albl+sign_ext{offset10) BO
Pre-increment [+An]offset Albl+sign_ext{offset10) BO
Post-increment [An+]offset Alb] BO
Circular [An+c]offset Refer to Section 2.4.1.5, “Circular Addressing,” on page 21 BO
Bit-reverse [An+r] Refer to Section 2.4.1.6, "Bit-Reverse Addressing,” on page BO
22
See Also:

SWAP.A (pg 389)
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SIEMENS . SYSCALL
SYSCALL System Call SYSCALL

Syntax:
syscall  const9 (RC)

Description:

Cause a system call trap, using the Trap Identification Number (TIN) specified by const9.
Note that the trap return PC will be that of the instruction following the SYSCALL instruc-

tion.
Refer to Section 6.1.4, ”Software Traps,” on page 72.

Operation:
Refer to Section 6.2, “Trap Handling,” on page 72.

Example:

syscall 4

See Also:
RET (pg 337), RFE (pg 338), TRAPV (pg 392), TRAPSV (pg 393)
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TRAPV SIEMENS

TRAPV Trap on Overflow TRAPV

Syntax:
trapv (SYS)

Description:

If the PSW's overflow status flag (PSW.V) is set, generate a trap to the vector entry for the
overflow trap handler (OVF trap).

Refer to Section 6.1.4, "Software Traps,” on page 72.

Operation:
if PSW.V then trap (OVF)

Example:
trapv

See Also:
RSTV (pg 340), SYSCALL (pg 391), TRAPSV (pg 393)
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SIEMENS TRAPSV
TRAPSV Trap on Sticky Overflow TRAPSV

Syntax:
trapsv (SYS)
Description:

If the PSWs sticky overflow status flag (PSW.SV) is set, generate a trap to the vector entry
for the sticky overflow trap handler (SOVF trap).

Refer to Section 6.1.4, “Software Traps,” on page 72.

Operation:
if PSW.SV then trap (SOVF)

Example:

trapsv

See Also:
RSTV (pg 340), SYSCALL (pg 391), TRAPV (pg 392)
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XNOR SIEMENS

XNOR Logical Exclusive NOR XNOR
Syntax

xnor Dc, Da, Db (RR)

xnor Dc, Da, const9 (RC)
Description:

Compute the bitwise logical exclusive NOR of the contents of data register Da and the
contents of data register Db/const9 and put the result in data register Dc. The operands
are treated as unsigned, 32-bit integers. The value const9 is zero-extended to 32 bits.
Operation:
D[c] = I(D[a] xor D[b])
D[c] = !(D[a] xor zero_ext(const9))
Examples:
xnor d3, dl, d4d2
xnor d3, dl, 126
See Also:

AND (pg 145), ANDN (pg 152), NAND (pg 319), NOR (pg 325), NOT (pg 327),
OR (pg 328), ORN (pg 335), XOR (pg 396)
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SIEMENS XNOR.T
XNOR.T Bit Logical XNOR XNOR.T

Syntax:
xnor.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical exclusive NOR of bit p7 of data register Da and bit p2 of data register
Db. Put the result in the least-significant bit of data register Dc and clear the remaining

bits of Dc to zero.
Refer also to Section 8.3, "Bit Operations,” on page 100.

Operation:
Dic] = !(Dla]ip1] xor D[b][p2])

Example:
xnor.t d3, d1, 3, d2, 5

See Also:

AND.T (pg 151), ANDN.T (pg 153), NAND.T (pg 320), NOR.T (pg 326),
OR.T (pg 334), ORN.T (pg 336), XOR.T (pg 401)
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XOR SIEMENS

XOR Logical Exclusive OR XOR
Syntax:

xor Dc, Da, Db (RR)

xor Dc, Da, const9 (RC)
Description:

Compute the bitwise logical exclusive OR of the contents of data register Da and the con-
tents of data register Db/const9 and put the result in data register Dc. The operands are
treated as unsigned, 32-bit integers. The value const9 is zero-extended to 32 bits.
Operation:
D[c] = D[a] xor D[b]
Dlc] = Dla] xor zero_ext(const9)
Examples:
Xor d3, di, d2
XOor d3, di, 126
See Also:

AND (pg 145), ANDN (pg 152), NAND (pg 319), NOR (pg 325), NOT (pg 327),
OR (pg 328), ORN (pg 335), XNOR (pg 394)
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SIEMENS XOR.EQ
XOR.EQ Equal Accumulating XOR.EQ

Syntax:
xor.eq Dc, Da, Db (RR)
xor.eq Dc, Da,const9 (RC)
Description:

Compute the logical XOR of Dc[0] and the Boolean result of the EQ operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. The value constd is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

DIc][0] = D[c][0] XOR (D[a] == D[b])

D[c][0] = D[cli0] XOR (D[a] == sign_ext(const9))
Examples:

XOr.eq d3, di, 42

XOor.eq d3, di, 126
See Also:

AND.EQ (pg 147), OR.EQ (pg 330)
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XOR.GE SIEMENS

XOR.GE Greater Than or Equal Accumulating XOR.GE
XOR.GE.U Greater Than or Equal Accumulating XOR.GE.U
Unsigned

Syntax:

xor.ge Dc, Da, Db (RR)
xor.ge Dc, Da,const9 (RC)
xor.ge.u Dc, Da, Db (RR)
xor.ge.u Dc, Da,const9 (RC)

Description:

Calculate the logical XOR of Dc[0] and the Boolean result of the GE operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit signed integers. The value const9 is
sign-extended to 32 bits.

Calculate the logical XOR of Dc[0] and the Boolean result of the GE.U operation on the
contents of data register Da and data register Db/const9. Put the result in Dc[0]. All other
bits in Dc are unchanged. Da and Db are treated as 32-bit unsigned integers. The value
const9is zero-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

D[c] = D[c][0] XOR (D[a] >= D[b]); signed
Dlc] = D[c][0] XOR (D[a] >= sign_ext(const9)); signed

D[c] = D[c][0] XOR (D[a] >= D[b]); unsigned
Dic] = D[c][0] XOR (D[a] >= zero_ext(const9)); unsigned
Examples:

XOor.ge d3, d1, d2
XOor.ge d3, di, 126
xor.ge.u d3, dl, d2
xor.ge.u d3, dil, 126

See Also:
AND.GE (pg 148), AND.GE.U (pg 148), OR.GE (pg 331), OR.GE.U (pg 331)

398 TriCore Architecture Manual

+ PRELIMINARY EDITION «



SIEMENS XOR.LT

XOR.LT Less Than Accumulating XOR.LT
XOR.LT.U Less Than Accumulating Unsigned XOR.LT.U
Syntax

xor.It Dc, Da, Db (RR)
Xxor.lt Dc, Da,const9 (RC)
xor.lt.u Dc, Da, Db (RR)
xor.lt.u Dc, Da,const9 (RC)

Description:

Calculate the logical XOR of Dc[0] and the Boolean result of the LT operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit signed integers. The value const9is
sign-extended to 32 bits.

Calculate the logical XOR of Dc[0] and the Boolean result of the LT.U operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. Da and Db are treated as 32-bit unsigned integers. The value const9
is zero-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

Dic] = D[c][0] XOR (D[a] < D[b]); signed
Dic] = D[c][0] XOR (D[a] < sign_ext(const9)); signed

Dic] = D[c][0] XOR (D[a] < D[b]); unsigned
Dlc] = D[c][0] XOR (D[a] < zero_ext(const9)); unsigned
Examples:

xor.lt d3, di, dz
xor.lt d3, di, 126
xor.lt.u d3, di, d2
xor.lt.u d3, dl1, 126

See Also:
AND.LT (pg 149), AND.LT.U (pg 149), OR.LT (pg 332), OR.LT.U (pg 332)
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XOR.NE SIEMENS

XOR.NE Not Equal Accumulating XOR.NE

Syntax:
xor.ne Dc, Da, Db (RR)
xor.ne Dc, Da,const9 (RC)
Description:

Calculate the logical XOR of Dc[0] and the Boolean result of the NE operation on the con-
tents of data register Da and data register Db/const9. Put the result in Dc[0]. All other bits
in Dc are unchanged. The value const9 is sign-extended to 32 bits.

Refer also to Section 8.2, “Compare Instructions,” on page 97.

Operation:

D[c] = D[c][0] XOR (D[a] != D[b])

Dlc] = D[c][0] XOR (D[a] != sign_ext(const9))
Examples:

xor.ne d3, dil, d2
xor.ne d3, dl, 126

See Also:
AND.NE (pg 150), OR.NE (pg 333)
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SIEMENS XOR.T
XOR.T Bit Logical XOR XOR.T

Syntax:
xor.t Dc, Da, p1, Db, p2 (BIT)

Description:

Compute the logical XOR of bit p7 of data register Da and bit p2 of data register Db. Put the
result in the least-significant bit of data register Dc and clear the remaining bits of Dc to

zero.
Refer also to Section 8.3, "Bit Operations,” on page 100.

Operation:
Dlc] = Da][p1] xor D[bl][p2]

Example:
Xor.t d3, di, 3, d2, 7

See Also:

AND.T (pg 151), ANDN.T (pg 153), NAND.T (pg 320), NOR.T (pg 326),
OR.T (pg 334), ORN.T (pg 336), XNOR.T (pg 395)
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XOR.T SIEMENS
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absolute addressing 20
access permissions 80
address registers 29
asynchronous trap 71

Base+offset addressing 20
big-endian 16

bit string 13

bit-reverse addressing 22
BIV register 63

boolean 13

BTV register 37, 72

byte ordering 16

C

call depth counter 32, 50, 79
call depth counting 79

CALL instruction 35, 49, 50, 51
carry 31
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circular addressing 21

code range 43

SIEMENS
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context save area (CSA) 8
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current protection register set 78, 80
current task context 51

D

data range 41
data registers 29

E
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F
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floating-point registers 30
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function call 51

G
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SIEMENS

H

hardware trap 71

integers 13
interrupt

pending 50
interrupt enable 36, 50
interrupt priority number 63
interrupt service routine 6,51, 64
interrupt vector table 37, 63

L

LCX register 35
link word 7, 49
little-endian 16
lower context 7, 30, 33, 47,48

M

memory access
boundary crossing 83
legality 10
permitted 83
valid 83
mode table entry 41, 42
multiple interrupt sources 64

N

nesting 8, 70, 81
non-maskable interrupt 71

(o)

overflow 31, 71

P

PC
interrupting 50
return 72
saved 50
pending interrupt 50

pending interrupt priority number 50
permission levels 9, 78
post-increment addressing 21
pre-increment addressing 21
previous context 51
previous context list 49, 50, 52, 54
previous context pointer 34
priority level

interrupt 64
priority number 32

CPU 36, 50, 60

interrupt 63

pending interrupt 50

previous CPU 50

service request 59
privilege levels 78
program counter (PC) 30

protection register set 10, 31, 79, 80, 81, 82

R

range table entry 80
registers
address 29
architecture 4
BIV63
BTV 37,72
data 29
extended-size 29
FCX 34, 48, 49, 52
general-purpose 29, 52
LCX 35
PC4
PSW 4
return address 50
system global 30, 78
RET instruction 51
return address register 50
RFE instruction 50
RSTV instruction 31

S

service request 8, 59
service request node 59
service request priority number 59
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SIEMENS

signed fraction 13

software trap 72
software-managed tasks 6,47, 51
software-posted interrupts 65
SRPN 64

sticky overflow 31, 71
supervisor mode 9, 81
synchronous trap 71
SYSCALL instruction 72
system call 71

system global registers 30, 78

T

tasks
software-managed 6, 47, 51
user 6

trap handler vector 72
trap identification number 37, 69, 72
trap vector table 37, 72
traps 8
asynchronous 71
hardware 71
software 72
synchronous 71

U

upper context 7, 30, 33,47, 48
user tasks 6

User-0 mode 9

User-1 mode 9
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SIEMENS

Total Quality Management

Quality takes on an all-encompassing significance at the Siemens Semiconductor Group. For us it
means living up to each and every one of your demands in the best possible way. So we are not only
concerned with product quality. We direct our efforts equally at quality of supply and logistics, ser-
vice and support, as well as all the other ways in which we advise and attend to you.

Part of Siemens’ quality is the very special attitude of our staff. Total Quality in thought and deed, to-
wards co-workers, suppliers and you, our customer. Our guideline is “do everything with zero de-
fects;'in an open manner that is demonstrated beyond your immediate workplace, and to constantly
improve. Throughout the corporation, we also think in terms of Time Optimized Processes (TOP),
greater speed on our part to give you that decisive competitive edge.

Give us the chance to prove the best of performance through the best of quality—you will be con-
vinced.
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