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Cortex A-, R-, M-series

Cortex-A

Cortex-R

Cortex-M

= A — Application

» S80S 2 A SE L2 140 AtEot=
SE L= )8 IZ2MHAM AHE

= ARM, Thumb, Thumb-2 & M E X2

= Cortex-A8 £ Cortex-A9 2 NI A It ULk

= R — Real-Time

» AAIZEAIABIZE 28 QHICIE Z2MHA HE
» ARM, Thumb, Thumb-2 & 0| HIE X &

= Cortex-R4, Cortex-R4F, Cortex-R4X & = Al A

= M — Microcontroller
» OIS SETZ2 ]3| ==
LHICIE T2 M A HZ 0 &%‘owﬂ A A
* Thumb-2 H3H HEELt X &
= Cortex-M3 2 Cortex-M0, M1 FPGA E 2 M| A
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ARM Licenses

Processor Family Licenses

Cortex™ 69*
ARM11™ 72
ARM™ 253
ARM7™ 171

Processor |Licenses Public Licensees

NEC Electronics, nVIDIA, STMicroelectronics, Texas

S : Instruments, Toshiba, Mindspeed Technologies

Cortex-Ag 9 Broadcom Corporation, Freescale Semiconductor, Matsushita, Samsung Electronics,
' STMicroelectronics, Texas Instruments, PMC-Sierra

Cortex-R4

(F) 14 Broadcom Corporation, Texas Instruments, Toshiba

Accent Srl, Actel Corporation, Broadcom Corporation, Ember, Energy

Cortex-M3 29  Micro, Fujitsu, Luminary Micro, NXP, Fuzhou Rockchip Electronics CO.,
Ltd., STMicroelectronics, Texas Instruments, Toshiba, Zilog,

Cortex-M0 5 NXP, Triad Semiconductor, Melfas
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ARM7 Architecture?} Hl 1

ARM/TDMI

ARM Cortex-M3

Architecture

ARMv4T (von Neumann)

ARMV7-M (Harvard)

ISA Support Thumb / ARM Thumb / Thumb-2

Pipeline 3-stage 3-stage + branch speculation
Interrupts FIQ / IRQ NMI +1 to 240 physical interrupts
Interrupt Latency 24 - 42 cycles 12 cycles

Inter-Interrupt Latency |24 cycles 6 cycles

Sleep Modes None Integrated

Memory Protection None 8 region MPU

Dhrystone

0.95 DMIPS/MHz (ARM)
0.74 DMIPS/MHz (Thumb)

1.25 DMIPS/MHz

Power Consumption

0.28mW/MHz

0.19mW/MHz

Area

0.62mm? (Core only)

0.86mm?2 (core + peripherals)
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Pipeline Branch Speculation

<

Branch forwarding

and speculation

+

-
-

LSU branch
result
Fe De Ex
Data
Address phase
Address ! phase Load/
generation——» and —» Store —»
unit I |writeback and
Branch
ko Multiply
Instruction D?\:‘ige ¥ WR >
Decode
Fetch > and
Register
Read ALU
» Shit —» and
Branch
Branch

ALU branch not forwarded/speculat

LSU branch result

e 3-stage + branch speculation
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Pipeline Branch Speculation

—Clock 1

Clock 2

Clock 3

Clock 4

( Fetch | Decode | Execute

lock 5

Clock 6———

( Fetch )C Decode Execute
C Fetch Decode Execute )
Fetch Decode )( Execute )

do { Front:

execution A execution A

execution B execution B

C--; C--;
} while (C > 0); If(C > 0) goto Front
execution D execution D
execution E execution E
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Cortex-M3 block diagram

Cortex-M3
INTNMI ¢ Interrupts N
~——INTISR[239:0}=P |/ lgeDiSCR | o I
<«—9—SLEEPING Debug _ > ETM
<9-|-SLEEPDEEP Instr. Data Trigger
A
| N =
Optional‘ l ’ Optional or multi-pin)
wiC e I | TPIU
A A
vy
Optional Optional| , |Optional .
2
Bus
Private Peripheral Bus (extemal)
(internal) Optiona
$—»| 7B &» ROM
\ vf Table
I I-code bus >
MBaL:rsix D-code bus -3
o e ] S =
e DWT, ITM, ETM S debugging, trace && & 22
o STM32° H=R = &1 HEet )tH= X=)| oA f 2l Optional
gz WEE2 =03 YA HL.
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Cortex-M3 interrupt

INTNMI > ¢ Interrupts N
—INTISR[239:01=b( /- l¢—2Pd|  cpacore

<+—9—SLEEPING ¢ Debug >
Instr. Data

<9 -SLEEPDEEP

-

T Je=
e t
o interruptE EMAI|= 2AD 2D HCZ =HEUL
> MAEI0IA 2E6t= 1612 OIHEEESE ZLedlMd 22 AIHEEZ 2407t
A ggde = AAH ERULH &= 2¢te= MEIMUHMA AARSEHN HE Jisst 2
=0 & = 0|LCt.
o JIE SR8t H3l= Interrupt Latency2 Z4AE 0HIIE &= UL,

8
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Registers

Low registers <

High registers <

Stack Pointer
Link Register
Program Counter

RO

R1

—

R2

R3

R4

RS

RE6

R7

Ra

RS

R10

R11

Ri2

> General-purpose registers

- SP (R13)

Psp* MSP? *Banked version of SP

LR (R14)

PC (R15)

PSR

PRIMASK

FAULTMASK

BASEPRI

CONTROL

Program status register

Exception mask registers > Special registers

CONTROL register
AltS996
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General-purpose registers & Stack pointer

<General-purpose registers>

o BHE HAIAH. HEZ2 data X2l SSAHOUAM At

o Low 2lAIAE: RO~R72 BE HAIAHE AIESE
N &2 Jisotlh.

e High dIXIAH: R8~R12&= E& dl Xl

A A
JE— = = "1
E H3WA 82 Jitsotlh 16HIE 2822 E28 < 2L

<Stack pointer>

e Stack Pointer (SP)= register R130]C}.

e Thread mode0Oll CONTROL register?| bit[1]=2 AtE& stack
pointerE Oteff et & 0] Xl & etCh.
» 0 = Main Stack Pointer (MSP). =J| reset valueO|Lt.
» 1 = Process Stack Pointer (PSP).

e ResetA|l processor= MSP= address 0x000000002=5H &t
£ loadstCl.
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Mode Privilege

Processor Used to Privilege level for
mode execute software execution Stack used
Thread Applications Privileged or unprivileged“3' Main stack or process stack 1)
Handler Exception handlers | Always privileged Main stack

e Processor mode= Thread mode2 Handler modeZz L& LILCt.
> ZTZ MMt 2E 2l Application Program=2 & &3dt=Xl - Thread mode

Exception handlerE &dol=AlE Z& - Handler mode

X2 Resetl] CEI”%=E M ZTZ M= Thread mode0f &'

Exception M2lE W™ Thread mode=Z & =0+ 2tCH.

Y V VY

o Privilege level2 S& dIZ€ U AFS A

> Privilege levelll Unprivileged level2 72 - 25
> AIEXS T2 0| oA LS S&HOL2 =ER6

Je ItsdE 01HY & Xloted= A
> Criticalgt 292 =2| 22 E2= Ezot)| ?e 8 M=

H o =
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Link register & Program counter

<Link register>
e Link Register (LR)= register R140|CLC}.

e subroutines, function callsO[Lt+ exceptions0i| tHet return 82 & A
&ot) UL,

<Program counter>

e Program Counter (PC)= register R150|LC}.

o {2 program =Agt= JHAI ) RULL.

e instruction fetchJt Bt= Al halfword aligned& 0 QX Of atJ| [THZ 0l
Bit[0]= &4t 10]|C}.

e ResetAl processor= reset vector? 2= PCZ loads!tCh. O|TH2]
FA g2 0x000000040]Ct.

hitp://cafe.naver.com/embeddedcrazyboys

12




Program status register

31302928 27 2625 24 23 16 15 109 8 0

APSRIN|ZIC|VIQ Reserved
IPSR Reserved ISR_NUMBER
EPSR| Reserved |ICUT|T Reserved ICVIT Reserved

e Program Status Register (PSR)2 22 &= LI,
> Application Program Status Register (APSR)
» Interrupt Program Status Register (IPSR):

S M Interrupt Service Routine (ISR)2| exception type H1S M&

» Execution Program Status Register (EPSR)

o 32 HIXIAHZSZ 32-bit PSRUl HIE A0l AZ2 EXX &=

e 0= dIXAHSU et 22 HEEHO=E Jisotl) S0ILL S22 2=
3HS] dIXNAEHE SHHB0 L8iME E20] DI sSotlt. AtEote 24
Hl argumentZ 222 0|2 F=HE! L},
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Control Register

31

Reserved

Active slack pointer = \

Thread mode privilege level

o stackdt Thread mode privilege level= controlstLt.
e Bit 1 ASPSEL: Active stack pointer selection, & Xl stack & &
» & Ml stack pointer - 0: MSP, 1: PSP
» Handler modeOilH 42 ™ 00| write= S Al (24 MSP AIE
e Bit 0 TPL: Thread mode privilege level
> 0: Privileged, 1: Unprivileged.
OS &H0lM, Thread modelil Al =& 6t= thread= process stack At
Z56t1, kerneldt exception handlers= main stack2 AIE
e Thread mode= MSPE AtE¢etlt. PSP=2 HbH 1) ofH MSR 2 E =
Soll M ASPSELZ 12 HI3R O 0F 8tLCt. stack pointerE dt= [ MSR EP

=0l ISB(Instruction Synchronization Barrier)= AtE0al OF &
Ct. Ol X2 ISB 0| HE=0| MM&Z2 stack pointerE AISoll M =2t

5101 M=)

P

on I

O O =

C 2 ol =Ct. ISBE= pipelineE flushstl}.

1 —/
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Exception Mask Register

31

Reserved

31

PRIMASK—]
10

Reserved

31

FAULTMASK .
8 7 0

Reserved BASEPRI

nonmaskable interrupt (NMI)2} Hard-
PRIMASK | Fault= m| 9|3t 2= 0IE{2 & mask

nonmaskable interrupt (NMI)E K| 2|t R = CIEHEEI}
FAULTMASK SEASEX| R5A| SO =
sasgpry | ©17100 X% priority levelnt 22 Z4g ke |k}

= 7f '—FO priority)S 7}l 2= Q1 & E mask
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Thumb-2

! hw2

151413121110 ¢ 8 7 6 5 4 3 21 0159413121110 9 8 7 6 5§ 4 3 2

0

Data processing: immediate,
including bitfield, and saturate (1 11.0 \ 2

Data processing,

32-bit Thumb instruction, hw1 32-bit Thumb instruction, hw2 Load and store single data e,

=i

no immediate operandj 1 1 1| (1[0 1

memory hints |1 11 1 1[00

15

Load and Store, Double and
8 |7 0115 87 0 Exclusive, and Table Branch]! 1 1 0 1|00 1

Byt at AddressA+1 | ByteatAddressA | Byte atAddressA+3 | Byte atAddressA+2 RFEandSRS|! 1 10 1/0 0} 0

Load and Store Multiple,

Branches,
miscellaneous control ik !

Coprocessor 1\1 1 1510 1 /

Thumb-20 tHoll Xis M= X2 ARMvVET20i A OfCt.

M profiletlAl MZ22 22 A% - 2& Thumb modeW| A Bt S &

2 Z instructionsOll CHall A 16-bit alignmentE 2 XISt Ll.
Thumb-2= 16 HIE HE ) 32 HE HH=S 25 =85t H & L.
hw10| low addressO| 2 hw2Jt high addressJt =l Ct.

> hwl,2 222 16 HIE FFO0| AL, =2 & X ot 32 HIE ¥Y

O A2 HIEJI 1119 2=, 0t 16 HIEE T2 X2l

> ofLIS] Ol2IDF &2 HIEDF 111012 11 CtS HIE 2940t 000| &
Unconditional branchZ XZ2|ot= 16 HIE H&EO0|LC}.
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Memory Map

e (0|2 H2El Memory Map

o ot JEE memory map
4 Giga bytes?e| =4 s2t= &
oM Ol2l 328 W= U= A
O| Ct.

e Code (code space), SRAM
(memory space), external
memories/devices 2}

internal/external peripheralsiit
D= d90 ol D8 & =4

08 jo

U

X
oie10| Be TI0f ULk

e HZ VTS HMEAUA 2HOA
=5 Beloh =00k ots Aol
A & YTSE St A0l

0|<

|
3
Q
o
1
)
1=
®
a
=
0

OxEOOFFFFF
0x£00FFO00
OxEO04 2000
OxE0041000
0xE0040000

OnE003FFFF

QxEQDOFO00 foue

QxEDDOEOOO
0xE0003000
0xE0002000
0xE0001000

0xE0000000

OxA3FFEEFF

(42000000
(Ot | FFFEFF
O 40100000

O £0000000
Ox23FFFFFF

0x22000000
Ox2 IFFFFEF

0x20100000

0x20000000

ROM Table
External PPB Vendor-specfic
EM 040100000
L. Private peripheral bus - External |
0x£0040000
Private perpheral bus - Intemal | =03
Reserved | 00000000
e baan Pl T, || ODFFFFFFF
Systern Control Space 1008
Reserved External device G
FP8
DWT
L. 0xADC00000
OxSFFFFFIF
External RAM 1.06B
JMB  Bit band alias
0360000000
OxSFFFFFFF
31IM8
Peripharal 0.5GB
1MB Bit band reglon
0340000000
Ox3FRFFFIF
32M8  Bitband allas SRAM 0568
(x 20000000
Ox)FFFRFFF
31MB
Code 0.568
IMB Bit band region
0x00000000
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Bit banding

Ox43FFFFFF

External RAM 1.0GB

32MB Bit band alias

0x42000000

0x60000000

Ox400FFFFF
1™
0x4000OOOOl MB Bit band region

OxSFFFFFFF
Peripheral 0.5GB
0x40000000

Ox3FFFFFFF

Ox23FFFFFF
32MB Bit band alias SR aice
0x22000000 gﬁg???(r)g(r)
0x200FFFFF A e s
0x20000000 'MB_Bit band region 0x00000000
e bit operation= 2 oz &= U= &EH M=
> otERlHECeE2 SEH HESZE 42 S8 Hed AW &Y of=4 UL
e 32 MB alias E% 0 A= 8i?|= bit-band < S8 HIEQ HE
[:

e 0x20000000 1A= 18 BIE - 0x22000004 H A0 &

> 32 HIE (4 HIOIE)2 ZJ150| [H201 0x22000004 B Xl 2 4 02 =7}
> 0x20000004 B1X/2 0% HIE alias ¥ =? 4 X 32 0t2 ©@Wol&l 2. 4 X 32

= 128, = 0x80.
e bit word addr =

0x22000080 & X| It Ox20000004 H X2l OtH ljlE
bit_band_base + (byte_offset x 32)
+ (bit_number x 4)
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Bit banding

32MB alias region

0x23FFFFEC | 0x23FFFFF8 | 0x23FFFFF4 | 0x23FFFFFO | Ox23FFFFEC | Ox23FFFFES | 0x23FFFFE4 | 0x23FFFFEQ
/ 0x2200001C | 0x22000018 | 0x22000014 | 0x22000010 omwmzzoooooe 0x22000008 | 0x22000000
1MB SRAM bit-band region
\‘7 6 5 4 3 2 1 o7 6 3 2107 65 432 1076543210
| | | | ~— | | | |
0x200F FEFF 0x200F FFFE \\L 0x200F FFFD 0x200FFFFC
| | | | | | | | | |
v
7 6 5 4 32 1076 543 2 407 6056 432 1 7 6 5 4 3 2 10
| | | | | | | | | | | |
0x20000003 0x 20000002 0x20000001 0x20000000
| | | | | | | | | |

http://cafe.naver.com/embeddedcrazyboys
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Exception &

=IpN| Exception type Priority A

0 - - 2| Al A| vector table®| & entry
1 Reset —3 (highest) | Power up1} Warm resetA|.
2 ?&:}::;ikae::l) -2 pre-empted£| X| & =LC}.

3 Hard Fault -1 D= ==0| Fault

4 Memory Management |Configurable | MPU mismatch

5 Bus Fault Configurable |Pre-fetch, memory fault

6 Usage Fault Configurable |Undefined instruction
/~10 |- - Reserved

11 SVCall Configurable |System service @ =

12 Debug Monitor Configurable |not halting Debug monitor
13 - - Reserved

14 PendSV Configurable |Pendable request

15 SysTick Configurable |System tick timer.

16~

255

External Interrupt

Configurable

core gt Q| & interrupt (0~239)

hitp://cafe.naver.com/embeddedcrazyboys
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Exception Priority & Nested Xic|

[
fol
110

NVIC(Nested Vectored Interrupt Controller): 2t& CIHEE
Moz N - 2= Exceptionl] &=2E Z&ot] Xclsetlt.

Nested xl2| - otLt2| CIHEEI Hel& D U= S0l 2L =
=F 2 LHEE Al XcEE LHEE= BAl BFL =2
Of OIHYEJL MelE = UL

Interrupt HSOI ¥ =5 =2 PriorityE J}&IC} Reset2 Jt

ba.

=

0

2 PriorityE JH&CH 4&=% -3, -2, -1= JtAl= Reset, Non-
maskable Interrupt (NMI), Hard Fault= & =¢IE HE& £ QiLCl.
DEE 28 =2 JHX 10 YD, IS =2 A= E JIEILC.

otlte 24 =912 28 =& ULt 0|2 #dil Preempting
Priority 2t SubpriorityE S0 A 1822 U=HA 22lole HEHS

Ml Al'etCr.

1572 exceptionsS & oAl AFE AL Interruptot 24004t Xl X[ & &l D
=0 ARM70|L} ARMOOIIA AtEotE Supervisor 2= & CH
E=0| 2JtA 2& =2 =L Privileged Mode®2t Non-Privileged 2%
& Of &0[Ct.
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Preempting Priority & Subpriority

Number of

Binary point pre-emption Number of
PRIGROUP[2:0] position Pre-emptionfield Subpriority field priorities subpriorities
000 bxxxxxxx.y [7:1] [0] 128 2
b0O1 DXXXXXX.YY |7:2] [1:0] 64 4
b010 bXXXXX.VVY [7:3] [2:0] 32 8
bO11 bxxxx.yyyy [7:4] [3:0] 16 16
b100 bXXX.yyVyyy [7:5] [4:0] 8 32
b101 bxx.yyyvyy [7:6] [5:0] 4 64
b110 bx.yyyyyyy 71 [6:0] 2 128
bill b.yyyYYYYY Nonc [7:0] 0 256

Interrupt priority level value, PRI_N[7:4] Number of

PRIGROUP
[2:0] Binary Group priority Subpriority Group Sub
point(1) bits bits priorities priorities

0b100 ObXXX.y (7:5) [4] 8 2
0b101 ObXX.yy [7:6] [5:4] 4 4
0b110 Obx.yyy 7] [6:4] 2 8
Ob111 Ob.yyyy None [7:4] 1 16

http://cafe.naver.com/embeddedcrazyboys
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Vector Table2 Address

e ARM7, ARM92| &= Vector Table2 H&E N O0|ALt. o+ X2+ Cortex-
M39] %‘Qt HHO0| Ol = gtO[LCt.

e Vector TableOll 20| &MotAH & B0 2 EME 2 interrupt2| Xl
A AZEOICH CIEHEEI LMH=S [f oY HIOI20 =Mot= 282

fetchol A JFE 2 HII0O CIAl 221 HE0| SHUAH =12, 2Jlote
HelE CHAl oHOF oDl HEZ0fl AFE et XIAAIZ2H0] A4 GHA =L,

o Cortex-M30AM= &8 F=Ad= EHELD 10= PC tL 2 HZ2 = At
StOZM 210l HE XIHAIZI0] A" 232 2 6U1| CH A0S
VIC (Vectored Interrupt Controller)a = HE 22 0|ds st &
o 9ot 0|2 Sl ECZ J202 EHEIH 52 A nested |
SRl =O1et 21012t B ® =),

e Resetl 0ist Exception Address’t OxO XDt OtLI 2 Ox4H X| 0]
Ct, Ox08 B X 0l= =J| Stack Address)t =0{2tC}.

e Cortex-M3= M&3A JI=8t (re-locatable) vector table AI=.
> SCB dlAIAHEHE Ol=0ll A Vector TableO] H&EE =42 fIX| HAE Jis

> RAM 22101l 92 4% U7, Flash S0l HEE 4 UL

Ol F>

>_|
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Wait For Interrupt (WFI), Wait For Event (WFE)

e NVIC= Cortex-M3 processor?| power-management schemes
ot =% ot UL,

e Wait For Interrupt (WFI)Lt Wait For Event (WFE) instructionsO|
S =% ™ Corez= low-power &EHZ & HAN exception0| &Gt E
JICHel Al S CH THE exceptionO] 2245 [HFAl Core= Sleep &HEH O

UAI =l L.

Typ™ Max
Symbol Parameter Conditions ViclVor: [ VoolVins | Ta= e Unit
=24V | =33V |85°C |105°C

Regulator in Run mode, low-speed and
high-speed internal RC oscillators and
high-speed oscillator OFF (no 225 24 200 87p

Supply current in independent watchdog)

Stop mode. Regulator in Low Power mode, low-
speed and high-speed internal RC 135 14 180 340
oscillators and high-speed oscillator :

oo OFF (no independent watchdog)
Low-speed internal RC oscillator and 26 3.4 PA
independent watchdog ON ' ’
.| Low-speed internal RC oscillator ON,

Supply currentin |. 24 3.2

Standby mode independent watchdog OFF
Low-speed internal RC oscillator and
independent watchdog OFF, low-speed 1.7 2 4 5
oscillator and RTC OFF

lpp_veaT S:;;&pcﬂfgﬁt'" Low-speed oscillator and RTC ON 1.1 1.4 1.9@ | 22

hitp://cafe.naver.com/embeddedcrazyboys
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Hardware Stack X c|

e ARM7 L2 NIA2l B HHILAl exception modelt EXHot) 2242
HL20ICH banked HIXAIAE S0l =M AL SHXICH Cortex-M3W A =
Olefet =2 A Sl 2l EhE=stAIZA A gate countE =0|HA
AMAERS SEHEE SAUCH A 0lefst A2 it HYe =z
stack base?ll exception 222 XAIStLD] U= 24 0ICH.

e exception0] EMAS M T2 MAME AN=S2Z2 SIEAHESZ
Program Counter, Program Status Register, Link Register
12|14 RO-R3, R122| 2Bt Y XIAHE A80 HESHLL.

o Oldet M&E MHEEZ instruction busJt vector tableZ £ H exception
vectorE Q! Aot exception codell & BNl instruction= fetchol=
S Ot0ll, data busot HIXIAE E stackOl X &SHAH = C.

o SAO HHE KM Z QG A interruptit 2MGIAS T XAHA
= =4 5tAIF[= 20[C

e hardwareJ} stackl Xc|0ll CHet Xd= €&z M8SH0l C
0l Al ISR routinel| B0 E&0o| Melof=H stack xic|2t 2t& st
assembler wrappersE FJtotd £=0| Cortex-M3 processorlll A=
e & =H0|Ct.

]

A
T

0

hitp://cafe.naver.com/embeddedcrazyboys 25




ARM7,9 ISR routine & ¢ 0f

#ifdef __ _GNUC__ /* gcc */

#ifdef TEST_FIQ

void Timerl_InterruptServiceRoutine(void) _ attribute__ ((interrupt("FIQ")));
#else

void Timerl_InterruptServiceRoutine(void) _  attribute__ ((interrupt("IRQ")));
#endif

#endif

#ifdef __ ARMCC_VERSION /* armcc (for ADS 1.2) */
void __irq Timerl_InterruptServiceRoutine (void)
#else // _ GNUC__ /* gcc */

void Timerl_InterruptServiceRoutine (void)

#endif
e ADSV1.20lM= __irqete= B A XIAIHE AIE06t] GCC=
___attribute___ ((interrupt("IRQ"))) 2t &= XIAIHE ArZ8tLt,

NAH=E 2L H=Z otH= 0/ 22 0] interrupt service routinel|2t=
AE €= Ul ot= AOIL. €8t &+==0| ==& = UHE I ISROIA 2
stackOll CHat X2lE =ohAl 2UE & = A== ol OF StLt.
Cortex-M30ll M= ot=H/I It stackll tHet == Xelol=I] =20l
Oldst AIAHIO 2R S & Zd0[LCH.
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Interrupt Latency 24 3J1X &

e Tail chaining, late arrival, pop pre-emption

e NestedOfl CHet AR 22 OGHA 010 Mel&E 2 U= interruptot 20

|:_| Lo O M

AL O
IT _I_;ITI
b

interrupttil Gl Al M= SEHE = QUL

> S =20 tiet A0l GRELEZ DEHE A0l OtLlet 2AZEHHELZ B
dote AL Jtsottt

e QIHEEI &M Xl S dHlA B2l =2 SH=F12 AHEE
H SO0IE CIHEE2| &Y
O

Ol sttEl= E2R= HE = 8i0l A3 =
E B &E0lJ| ?lst Stack push?t =2 &&=

Stack popS 2848 £8H0) SiCt 51X 2F @ ALSH0| ObLl 220 EHO)
0] A2 20} W2 OIEBES M2lg = U= Sot=0] 0 N 9=

= UL,

hitp://cafe.naver.com/embeddedcrazyboys
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Tail Chaining

hitp://cafe.naver.com/embeddedcrazyboys

IRQ2Z l
Inte:’u"’;“}‘;;';ﬂhn; Push | ISR 1 [Pop | Push | ISR 2 [ Pop |
i S X ) S| T
e back-to-back interrupts: SAl0 ] CIHEEIL 2 U= B=F
o MSXHQOI 8IAH M= Stack push popOl 23| ZA4GHAH & X CF tail-
chaining 28 = O0|8diM 0 2+E stH2 2 =0|= ZO0|L}.
> NEHQI HANHMN & CUHEES Ml F20 tist &AI2t= H2lotd 2@
HlEZ = 2 I & 84 cycleO| & Ct. 3HXI St tail-chining2 AtE6H
= Cortex-M30llAl= 30 cycleZ £ 54 cycle2 E26tH &= 210|Ch.
e NVIC hardware WH0l & & [U_AHMN 20 20 GH AMAESE= U
ofl=1 U= HO0|Ct.
e 100 MHz 0|ct2l =2 JtAl= micro-processor AI&0IAM O 222
|0 A= &&= ItA=0
28




Late Arrival

Highest,
IRO1
IRQ2
Traditionsl | E .
Interrupt Handling L L ISR Pop ISR2 Pop
- > a > PR

i @6 Cycles b Cycles 1h Cycles 1b Cycles

Cortex-M3 PUH]

Interrupt Handlingl== ISR 1 ISR 2 Pop
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