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Memory access and register move instructions

LDR Rt, [Rn] // 32-bit load, EA=Rn
LDR Rt, [Rn,#n5] // 32-bit load, EA=Rn+nb5
LDR Rt, [SP,#n8] // 32-bit load, EA=SP+n8
LDR Rt, [Rn,Rm] // 32-bit load, EA=Rn+Rm
LDR Rt, label2 // read contents at label2, PC rel, EA=PC+relative
LDR Rt, =number // Rt=number, PC relative, EA=PC+relative
LDRH Rt, [Rn] // 16-bit unsigned load, EA=Rn
ILDRH Rt, [Rn,#h5] // 16-bit unsigned load, EA=Rn+h5
ILDRH Rt, [Rn,Rm] // 16-bit unsigned load, EA=Rn+Rm
LDRSH Rt, [Rn,Rm] // 16-bit signed load, EA=Rn+Rm
LDRB Rt, [Rn] // 8-bit unsigned load, EA=Rn
LDRB Rt, [Rn,#imm5] // 8-bit unsigned load, EA=Rn+imm5
LDRB Rt, [Rn,Rm] // 8-bit unsigned load, EA=Rn+Rm
LDRSB Rt, [Rn,Rm] // 8-bit signed load, EA=Rn+Rm
STR Rt, [Rn] // 32-bit store, EA=Rn
STR Rt, [Rn,#n5] // 32-bit store, EA=Rn+n5
STR Rt, [SP,#n8] // 32-bit store, EA=SP+n8
STR Rt, [Rn,Rm] // 32-bit store, EA=Rn+Rm
STRH Rt, [Rn] // 16-bit store, EA=Rn
STRH Rt, [Rn,#h5] // 16-bit store, EA=Rn+h5
STRH Rt, [Rn,Rm] // 16-bit store, EA=Rn+Rm
STRB Rt, [Rn] // 8-bit store, EA=Rn
STRB Rt, [Rn,#imm5] // 8-bit store, EA=Rn+imm5
STRB Rt, [Rn,Rm] // 8-bit store, EA=Rn+Rm
MOV Rd2, Rm2 // move contents of Rm2 into Rd2
MOVS Rd, Rm // move contents of Rm into Rd, set flags
MOVS Rd, #imm8 // move contents of imm8 into Rd, set flags
MVNS Rd, Rm // set Rd equal to ~Rm (logical NOT)
Compare and Branch instructions
CMP Rd, #imm8 // RAd — imm8, set flags
CMP Rn, Rm // Rn — Rm, set flags
CMN Rn, Rm // Rn - (-Rm), set flags
B label0 // branch to labelO Always
BEQ label // branch if Z == 1 Equal
BNE label // branch if Z == 0 Not equal
BCS/BHS label // branch if C == 1 Higher or same, unsigned 2
BCC/BLO label // branch if C == 0 Lower, unsigned <
BMI label // branch if N == 1 Negative
BPL label // branch if N == 0 Positive or zero
BVS 1label // branch if Vv == 1 Overflow
BVC 1label // branch if V == 0 No overflow
BHI 1label // branch if C==1 and Z==0 Higher, unsigned >
BLS label // branch if C==0 or 2Z==1 Lower or same, unsigned <
BGE label // branch if == V Greater than or equal, signed 2
BLT label // branch if N !'=V Less than, signed <
BGT label // branch if Z==0 and N==V Greater than, signed >
BLE label // branch if Z==1 or N!=V Less than or equal, signed <

Function call, function return, stack, and interrupt instructions

PUSH {reglist} // push 32-bit registers onto stack, RO-R7,LR
POP ({reglist} // pop 32-bit from stack into registers, RO-R7,PC
ADD Rd, SP, #n8 // Rd = SP+n8

ADD SP, SP, #n7 // SP = SP+n7

SUB SP, SP, #imm7w // SP = SP-imm7w

BL labell // branch to subroutine at labell, anywhere

BLX Rm4d // branch to subroutine specified by Rm4, RO-R12

BX Rm3 // branch to location specified by Rm3, R0-R12,LR

CPSIE I // enable interrupts (I=0)
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CPSID I // disable interrupts (I=1)
WFI // sleep and wait for interrupt
SVC #imm8 // software interrupt
Logical and shift instructions
ANDS Rdn,Rdn,Rm // Rdn = Rdné&Rm
ANDS Rdn, Rm // Rdn = Rdn&Rm
ORRS Rdn,Rdn,Rm // Rdn = Rdn|Rm
ORRS Rdn, Rm // Rdn = Rdn|Rm
EORS Rdn,Rdn,Rm // Rdn = Rdn“Rm
EORS Rdn, Rm // Rdn = Rdn”“Rm
BICS Rdn,Rdn,Rm // Rdn = Rdné& (~Rm)
BICS Rdn, Rm // Rdn = Rdné& (~Rm)
LSRS Rdn,Rdn,Rs // logical shift right Rdn=Rdn>>Rs (unsigned)
LSRS Rdn, Rs // logical shift right Rdn=Rdn>>Rs (unsigned)
LSRS Rd, Rm, #n // logical shift right Rd=Rm>>n (unsigned), 0 to 31
ASRS Rdn,Rdn,Rs // arithmetic shift right Rdn=Rdn>>Rs (signed)
ASRS Rdn,Rm // arithmetic shift right Rdn=Rdn>>Rm (signed)
ASRS Rd, Rm, #n // arithmetic shift right Rd=Rm>>n (signed), 1 to 32
LSLS Rd, Rd, Rs // shift left Rd=Rd<<Rs (signed or unsigned)
LSLS Rd, Rs // shift left Rd=Rd<<Rs (signed or unsigned)
LSLS Rd, Rm, #n // shift left Rd=Rm<<n (signed or unsigned), 1 to 32
Arithmetic instructions
ADDS Rd, Rn, #imm3 // Rd = Rn+imm3, set flags
ADDS Rdn, #imm8 // Rdn = Rdn+imm8, set flags
ADDS Rd, Rn, Rm // RAd = Rm+Rn, set flags
ADD Rd2,Rd2,Rm // Rd2 = Rd2+Rm
ADD Rd2, Rm // Rd2 = Rd2+Rm
SUBS Rd, Rn, #imm3 // Rd = Rn-imm3, set flags
SUBS Rdn, #imm8 // Rdn = Rdn-imm8, set flags
SUBS Rd, Rn, Rm // Rd = Rn-Rm
RSBS Rd, Rn, #0 // RAd = 0-Rn, set flags
MULS Rdn, Rdn, Rm // Multiply Rdn = Rdn*Rm, set flags
MULS Rdn, Rm // Multiply Rdn = Rdn*Rm, set flags
Notes
Rd Rdn Rm Rn Rt represent 32-bit registers RO to R7

Rd2 Rm2 represent 32-bit registers RO to R15

number any 32-bit value: signed, unsigned, or address
label0 -2048 to 2046, in multiples of 2, from PC
label -256 to 254, in multiples of 2, from PC
label2 any address within 0 to 1020, in multiples of 4, from PC
#h5 any value from 0 to 62 in multiples of 2
#n5 any value from 0 to 124 in multiples of 4
#n7 any value from 0 to 508 in multiples of 4
#n8 any value from 0 to 1020 in multiples of 4
#imm3 any value from 0 to 7
#imm5 any value from 0 to 31
#imm8 any value from 0 to 255
.data // places following lines in RAM
.text // places following lines in ROM
.align 2 // skips 0-3 bytes so the address of next line is divisible by 4
.equ size,10 // defines an assembly constant size with value 10
.byte 1,2,3 // allocates three 8-bit byte(s)
.short 1,2,3 // allocates three 16-bit halfwords
.long 1,2,3 // allocates three 32-bit words
.space 4 // reserves 4 bytes
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(Device registers for Port B given below; equivalent device registers exist for port A)
IOMUXPB{YY} (assembly) or IOMUX->SECCFG.PINCM[PB{YY}INDEX] (C code)

bit 18:

IENA (Input Enable); bit 7:
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S/W connected; bits 5-0: Mode (000001 for GPIO)

Configures pin YY as GPIO pin on port B; Must do this for both Input and Output
GPIOB_DOE31_0 (assembly) or GPIOB->DOE31_0 (C code)

Configures the corresponding pin as GPIO output on port B
GPIOB_DIN31_0 (assembly) or GPIOB->DIN31_0 (C code)

Read from gets the current values of the input pins of port B
GPIOB_DOUT31_0 (assembly) or GPIOB->DOUT31_0 (C code)

Write to sets the output pins of port B; read from gets the last value written

RO 0x0000.0000
R1 128k Flash
General R2 ROM 0x0001.FFFF
purpose gi
r
egisters T 30k 0x2020.0000
R6 0x2020.7FFF
R7
R8 0x4000.0000
Unusable R9 I/O ports
R10
R11
. R12 0xE000.0000
Stack pointer| R13 (SP) I v
Link register | R14 iLRi L
Program counter
Data type C99 Data type Precision
char 8-bit
unsigned char uint8_ t 8-bit unsigned
signed char int8_t 8-bit signed
unsigned int compiler-dependent
int compiler-dependent
unsigned short uintl 6_t 16-bit unsigned
short intl6_t 16-bit signed
unsigned long uint32_t unsigned 32-bit
long int32_t signed 32-bit
float 32-bit float
double 64-bit float
Table 3.2.1. Data tvpes in C. C99 includes the C tvpes.
Operation Meaning Operation  Meaning
= Assignment statement == Equal to comparison
= Selection <= Less than or equal to
< Less than >= Greater than or equal to
> Greater than '= Not equal to
! Boolean not (T to F, F to T) << Shift left
~ 1’s complement (flip all bits) >> Shift right
+ Addition Ht Increment
= Subtraction == Decrement
* Multiply or pointer reference && Boolean and
/ Divide Il Boolean or
% Modulo, division remainder *= Add value to
| Logical or —= Subtract value to
& Logical and, or address of *= Multiply value to
~ Logical exclusive or /= Divide value to
Used to access parts of a ~= Not value to
structure
&= Or value to
&= And value to
~= Exclusive or value to
<<= Shift value left
>>= Shift value right
&= Modulo divide value to
-> Pointer to a structure

Table 3.3.2. Special characters can be operators; operators can be made from 1, 2, or 3 characters.
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SCRATCH



