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* SIMD(Single Instruction Multiple Data)
o —{R[AIN A E 2 A s

* SIMD 7 H N 5 2 s 5. W T A5
Sum=Sum+ (AxC) + (B xD)

packed data packed data
32-bit A | B cC| D 32-bit
64-bit o.o 64-bit
Sum o o Sum

- SIMDXHTHE3E (packed data)i#H 47 #:4E
Kys
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I s 257 (packed data) mea

= DU K B R B W A K B R T B — AN K B B s
R EARERAE A AP R SR &S
= SIMDF54 1] AEAEFT B 42 A

= IR X AT FT B AR
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Extract
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\ 1 Pack

Presentation Title 02/12/2014



‘Tﬂ?
>
N
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H HIMAC

OPERATION INSTRUCTIONS CM3 CcM4
16 x 16 = 32 SMULBB, SMULBT, SMULTB, SMULTT n/a 1
16 x 16 + 32 = 32 SMLABB, SMLABT, SMLATB, SMLATT n/a 1
16 x 16 + 64 = 64 SMLALBB, SMLALBT, SMLALTB, n/a 1
SMLALTT

16 x 32 = 32 SMULWB, SMULWT n/a 1
(16 x 32) + 32 = 32 SMLAWB, SMLAWT n/a 1
(16 x 16) = (16 x 16) = 32 SMUAD, SMUADX, SMUSD, SMUSDX n/a 1
(16 x 16) = (16 x 16) + 32 = 32 SMLAD, SMLADX, SMLSD, SMLSDX n/a 1
(16 x 16) = (16 x 16) + 64 = 64 SMLALD, SMLALDX, SMLSLD, SMLSLDX n/a 1
32 x 32 = 32 MUL 1 1
32 = (32 x 32) = 32 MLA, MLS 2 1
32 x 32 = 64 SMULL, UMULL 5-7 1
(32 x 32) + 64 = 64 SMLAL, UMLAL 5-7 1
(32 x 32) + 32 + 32 = 64 UMAAL n/a 1
32 £ (32 x 32) = 32 (upper) SMMLA, SMMLAR, SMMLS, SMMLSR n/a

(32 x 32) = 32 (upper) SMMUL, SMMULR n/a
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7RG (FPU)
B FPURAT4

B L FCPUM—MF RisH Hon, A RE B M.

W SRR R BB R . L 3R, BRL SRIN. CPOTR..

WA BRI R (32600 PR R (1600 TR A EE A% U 4

B Cortex-M447 — AL [T TFPUR T RS L miafifg & . XER a2 AR 2 FV-JF
KHEGRTE %, ANAEFPUT) RERE AL BRI H

B FPUE 4 H
B O EALEFPUBRAE R . 75 EfECPACRE a8 F I BT CKCPACR[23:20]
B E NOXF)
WA iR B 1AM FIFPUThREH SRS IR I,  7E 4 3] 75 215 VR dm PR 2 5 T
JAFPULIfE

WGV TR FPUSHAE, {5400 RS 1500 S0 V5 0 i 2 P V-TT S 0T it
& HEAT SR %

W R g AR RE T FPUThRE, 1O R RIFRFPURS TG, TR iaqT 2107 R a)i i
ML . M, WERmPEESARMEREFPUTIRE, O BT S TFPUR T, AT
SN 1Z IEARTT B FPURIACRS $RAT .
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IARH A it & FPU(1/2)

= WUR R AT R LA R O RR S

Target | Output | Library Corfiguration | Library Options | MISRAC:200 * |
Processor vanant
®Core |Corex-M4F |
@ Device ST STM32FA07VG
m FPU
@ Litle (VFPv4 -
Big
BE32
[* FPU settings %/

#if (__ FPU_PRESENT ==1) && (__ FPU_USED ==1)
SCB->CPACR |= ((3UL << 10*2)|(3UL << 11*2)); /* set CP10 and
CP11 Full Access */
#endif

Defined symbaols: {one per ling)

__FPU_PRESENT &
__FPU_USED

Lys
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IARH Al ic & FPU(2/2)

» NRGETHEEIATERNE REE W), AR, MR E LN ERE:
= AT COL A E&arm_math.h k01
= Option->C/C++ Compiler->Preprocessori& i+ [\)Defined symbols il
ANiEAJARM_MATH_CM4

|Cnde | Oiptimizations | Output | List | Preprocessor | Diagnostics I | [

[ Ignore standard include directories

Additional include directories: (one per ling)

Preinclude file:

(]

Defined symbols: (one per ling)

FPLl PRESENT L [] Preprocessor output to file
~_FPU_USED Freserve comments
ARM_MATH_CM4 Generate Hine directives

—

Lys
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KeilF Zifal Bic & FPU(1/2)

= WUR R AT R LA R OIniEeR RS

. Code Generation
ARM Compiler: IUse latest installed version ;I

™ Use Cross-Module Optimization
icrol 1B [ BioErdian

Floating Point Hardware:

[* FPU settings */

#if (__ FPU_PRESENT ==1) && (__ FPU_USED ==1)
SCB->CPACR |= ((3UL << 10*2)|(3UL << 11*2)); /* set CP10 and
CP11 Full Access */
#endif

Preprocessor Symbals

Define: I_FF' U_PRESENT |_FPU_USED

ﬁ Undefine: I
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KeilF a0 it B FPU(2/2)

ﬁD%Lﬁﬁ%ﬁFﬁﬁﬁﬂ’mﬁﬁLﬁ LCandt oy, =AMeRE, e 7 ZA Ll k.
= B d Ot & arm_math.h k30

= 7EProjectfJOptions for target’xxxx”#]C/C++ i& i< Preprocessor
SymbolstrZEDefinef= F A 1EHJARM_MATH_CM4

Deu’icel Target I Output I Ustingl User C/Cs+ |Fn5rn I Unkerl Debug I Util'rtiesl

Preprocessor Symbols

Diefine: I_FF‘ U_PRESENT __FPU_USED ARM_MATH_CM4|

Indefine: I

L
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General registers

Al A
w

b | | ) 0
=23 3] R =

~

Rz

R13 (MSP)
R13 (PSP)

R14
R15

Name
xPSR

PRIMASK
FAULTMASK
BASEPRI
CONTROL

Floating Point Unit

S1 S0
S3
S5
S7
S9
St
S13

S1
S21 2 D10
S23 D11

I S25 D12
S27 D13

S29 D14
S31 D15

| I—Fﬂl Floating Point Status

and Control Register

Main Stack Pointer (MSP),
Process Stack Pointer (PSP)

Link Register (LR)
Program Counter (PC)
Functions

Program Status Registers
N

. Interrupt Mask Special
Registers Registers

-/
Control Register

FPUFH 5 ) &7 A7 25

n HE3240324 (HKEEE) HIEAEes

S0~S31, WA EM1616440L (BUKE

B WIZFFas.

= BBV SRS 95 /7 45 FPSCR
* FICPACR, FPCCR, FPCAR,

FPDSCR
AT R SR F B IX 2L 3 47 3%

ik E2

OxEOOO_EDS8 CPACR

OxEOOO_EF34 FPCCR

OxEOOO_EF38 FPCAR

OxEOOO0_EF3C FPDSCR
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HFPURIAH FPURI 2 A7 250 H

Register E
Z:,"'I__"I%‘,FPU %’FPU Floating-point spstem regiz ']
— = 000000000 ; ;
5 Dicananaun Floatlng-pomt
C pmaaniniit - System registers
Register Register = - 0x00000000

= 000000000
[Eurrent CPU Registers v] Current CPU Regizters

g |[ Current CPU Reagisters | =jnnq Current CPU Registers ~ 0nn Register a

of || CPU Registers ~liooo LEL Degialers — 000!

i Syztern Control Elock, 000 F|Dat!ng-pn!nt spstemn regist e = 3 27572052E+2 DO - 0=41DODIEB43A3C939
NEStEdUECtDrEdIntE”Upt - I o i 2. 61034755E+1 D1 i 0xCl7F9ED34244F8ES
Other system registers 000 System Control Block 200l YV D3 - DxCLifdDFEC20CEZES
Memon Protecton Uit | (1000 Nested Vectored Inerupt | 200 Sha e
Debug registers ~(|lono Other syztem TE.EIiStETS. =200l = _3.50965805E+1 DE - OwC19FB2A3423DE30E
Flash Patch and Breakpoi| = 1000 Memor Prtection Urit ™ boo Smtmna o
Data 'W'atchpnlnt and Trac ann Debug registers ] oani = —6 9768875120E+1 D9 - 0=0000000000000000
Instrurmentation Trace Mac 000 Flash Patch and Breakpoir 0001 D banozeniony D10 - 0x0000000000000000

L MYIC D ata W atchpoint and Trac = 7. BBA97161E+1 D12 = 0x0000000000000000

4| ose o rstmentaton Tracs Mec| 10/ Lmar e

d =¥ = _onn EE:}E e T - E3[]4914421E+1 D15 - 0=0000000000000000
RCC 000 ' s
GPIDA 0oo PR 2001 -0 _ . _

£ EEIBE 018 EEEIIA 2001 00 Floating-point Extensign

000 0a0! S 00 i
qle 0o 1 8roe e
B CRIOF 000 1 GPIOD poal a
H GFIOG noo + GPIOE 0101 = 0.0 Register @
GPIOH 932 GPIOF 0801 S0

4 g GFIDI ann 3 GRIOG 0on -0 [System Cantrol Block v]

4| svscra 5 GFIOH 000! """ ||@aFsR - o=00000000 :

4|l DMt - GFIOI 0001 FAIRCR = 0=00000000 =
gr%*léﬂ == Jrgkrﬂ:fﬁ T BFAR = 0x00000000

AN e c T DMAD 000 HCCR = 0x00000000
WD RTC il CPACR = 0=00F00000

et EANG he| N IWDG b - _ I

T ' FHHEFSR = 0=z00000000
57 4 [.m r
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CM45CM31 X

FEMIELE

= RS ZHIETESEE (SIMD)

= JREIEFW320 T R NEE (MAC)
= MAlIZETES

« BT SIEHEIES

T RIsFE BT (FPU)

FPU {745

e DT e 2 R [R]
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W e AR H

Cortex-M41] /Wi 57 A1 38 H AL F1Cortex-M3 K A4 A1 7]
[ =7 FE I B A BT AR e 1) A BT T
KA Z 1O RIS B SCRE, A8 T W SRR H IR0 7 R FPUYT JE 27
e ik i
ANBRTF A7 A H 2 R DL R 520
= 2=fKstack frame It b5 B fif [X 35
= A e B ZE IR
= {EOSIAEE 38 R SC) i [a]
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P Stack Frame

e S S ——

i
L :] Pre-IRQ top of stack

%

w

5]
-1

19
w

1
L i Pre-IRQ top of stack
p

. |
|
| | sE
s
..
.
.
.. =
T
L

Decreasing
memory
address

IRQ top of stack

Exception frame with Exception frame without
floating-point storage floating-point storage

T A
1S7 FPU FPU
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fir
[31:3]
2

1

0

Cortex-M4*JCONTROL & 1f7#8

FPCA

(ZSEe]
0: %A HBIFPU
1: H3EIdFPU
Cortex-M4AJE i 13X — 7 BB S 1k 5 M 3 5 By
i & 15 EEXTF RS AT IR
SPSEL 0: MHIfEFHMSPIEE!

1: i HPSPEET
nPRIV 0: HFAL I ERFERE
1: FERFAL L FERR 2
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Cortex-M4HJEXC RETURN/{E
EXC_RETURNALE: )& X :

[31:5] EXC_RETURNHIARI, 24Nl

4 0 = AMirF T 7 FPUZAT 22125 ]
1 = BRI A EREFPUZ A%, 5 Cortex-M3—F¢
3 0 = iR [n] 5 3k AHandler &5 f
EXC_RETURNIf
2 0 = M EHERE TP ARSRAE, 3R (515 6 FIMSP, . “p
1 R, LAUNO OXFFFF_FFF1 FMSPH#, R [FIHandlerf&st, Ff
0 0=iB|EIARM>Ui?§ ,fi)EHMSPo K%gﬂj&?¥/ﬁ>{ﬁ%§%ﬁ%§
1= JZEThumbik7s, ECM3H BN #H.
OXFFFF_FFF9 HFHMSP A, R [EZFEREA, F4EH
MSP. ANEE T AIRS T A2,
OXFFFF_FFFD EHPSPHAL, RBIZEFEAZR, FEAH
PSP. AR EHARF SRS FALSA.
OXFFFF_FFE1 fEHAMSPH#%, RFEIHandlerfi=X, Jf
EFMSP. 7B HHF SRS T4
OXFFFF_FFE9 EFMSPHI#, IR [ ZEFEM, A
MSP. FFEHIRTFRAIRS T AR,
OxFFFF_FFED PSP tk, REIZLREHE, FAEH

PSP. & HHRF ARSI,

Lys
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Lazy Stacking
® Lazy stackingBliil: 75 RIS, Btk i e 247 58 i A K
e CUTUR 200 DA Gt I AE IR 54
WA B pR AN FHFPU
PRI R S H 2IFPU

W ARAEPAT T WAL B R B B T FPU, FESAT RS SR T ARSI,
WAZ BT B AN BGF 3T A 4

B Lazy stacking & n] LLIE I B se A < T 1
B ffiftLazy stacking L AiIE N B LFPCCRZ /7 4 fILSPEN/ FIASPEN/Y
B 5 FRLSPEN{ ] LA¢ lLazy stacking
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FPUZ ¥ 25 A& TR I 1) 176 ¢

FPCCR. | FPCCR. | #iid
LSPEN | ASPEN

0

0

HUHE B PR LRAT . A i S A N AR FPURT 745 o
INASER7 5= ¢
1. M HFEEHBOSEE AL, A1 - Il 7% H 2IFPU.
2. TEN TR H R — MR HRIFPU. WiRE 24 i H 2IFPU,
iﬂgf\ Eﬁ%ﬁﬁ%\ﬁx/ﬁw@m A] DL AT AT A e A WO 2 2 v B A AR R A
RS

K MLazy stacking, {NFT 7 H 3RS RAT
R FIFPU, CONTROL.FPCAALL Hsh & 1.4 i Ny, 4 B sh Ak
SO0~S15fFPSCREZ- 17 %%

17 Lazy stacking, T F H SRS TRAT -

R RIFPU, CONTROL.FPCAMT H 0B 1. tn 5 mi v o i
CONTROL.FPCANL, ALPHISAEHEAH TIEFPUZFFas S0, [FRH
FPCCR.LSPACTH B 1.[HEPFUFFa8 A 5 ENER, H2I7EH Wikb 2t
BR 25 HH FH B FPUR FE AR .

AR E
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JUA B ZF bR EAL
PR FFAT A AR B RE H F 2 bR A

CONTROL.FPC 1= %4m; L N+ RIFPU

A 0 = 347i B M3k A HEIFPU

FPCCR.LSPACT 1=t ALazylRZ& GRRMiHHFiR | FPUTFAEa8 238, {HI&A SLbr
NG D)
0 = iBHHLazylRA (PR ARG #hE AR 5 H Wik (] i i A3
%)

EXC_RETURNI[4] 0= &5 T FPUZ 17 2% 25 0]
1 = Femih AN FEFPUR 7 28 45 6]

FPCARZ 174
[31:3] ADDRESS WA AR AT A7 48 S R AR il A B
[2:0] RE

Lys
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Lazy Stacking Case A

et zsiema—g P TR P ATISR AR AN AT 2IFPU

o M SLIFPUICMA—FE

Stacking Unstacking
IRQ handler

Main

program
CONTROL.FPCA CONTROL.FPCA =0

Stack

Frams \ RO-R3, R12, LR, PC, xPSR /
LSPACT FPCCR.LSPACT =0

EXC_RETURN[4] =1, BREEDEESIANE

119



IRQ handler

Interrupted
main
program

CONTROL.FPCA

Stack
Frame

LSPACT

EXC_RETURN[4]

FPCAR

Ays

life.augmented

—— W TR T AR P

Stacking Unstacking

T 5;
HIZIFPU

l Clear to 0 at I
exception entry )
rh TR R

| i 5FPU

Lazy Stacking Case B

i ~EXC_RETURN[4]

Lazyti AT,
UNFPUR 4%
eI, Rs
[TYN34

‘~.\ Space reserved for S0-S15, FPSCR /1

" RO-R3, R12, LR, PC, xPSR |

3
2§
\,

123 5, ISR A

RRIAERE T Lazy Stacking#E=,
Hitstackh HZEEAE

rPBE IR [0, A S S T 0 )

EXC_RETURN[4] =0, TiLSPACT
= 1. FIE M AL FPU S AR a1 2%
], AESEBAE SEPR NI 2, FTLA

EERR IR 2 AN of A L A A

Clear by
hardware

v

| M EL, RN

'\ FRITREL T Lazy

L

SR ““‘“‘ﬂ [N

Updated to
E]X_C:ER%_%';Q[ indicate location
Wish L FEFPUZF sg;;zsfi’r"g ,
i stacking

+
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Lazy Stacking Case C
—— ¢ W R R e A I SRAER ZE FH 21| FPU

Stacking  RIEIEE A Unstacking
" f8LHAT
IRQ handler |
Before FP
ltarepted Bxi;'ncsjzyoc[?c?;z
! ion,
main Clear to 0 at tacking carriefi
program exception entry &t ||
C_RETURN[4]
v Hh R ST A J
J I| FIFPU

CONTROL.FPCA

|
Stack I' Space reserved for Provious ¥P l.'ll
Frame | S0-515, FPSCR context saved I| EXC_RETURNI4] = 0,
; (S0-515,
ST ZE [A] FPSCR)
Saving of FP "". Fﬁ:zé'] Hﬂ‘ﬁ ;E/-\BZ
registers skipped | |
to reduce latency NSRRI MRMIY l
I\ RO-R3, R12,LR, PC, xPSR \
| |
| I| I|
{ ( LazytR ,
|\ SER
LSPACT Vo L\
I Set by hardware |
————7 ' to indicate lazy [pmmmm e
EXC_RETURN[4] stacking pending |
7
Set to 0 to indicate stack ~ Updated to
frame included FP | indicate location
registers I of reserved
space for lazy
stacking

/

T

i FPCAR \

life.augmented

CONTROL.2(FPCA)

st BFPU=1,
hErAR LR AFPU=0, FAZIFPU=1

FRUTIR [, AR A 0 3

LSPACT =

0. Rk AN IIFPUR
PSS, T B B R

LSPACT
W AR RER T lazyt&E =X, RIEE#HEHEL

PATEIISRIIFRIERN, FEFRAL, Eit
WHESR
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Cortex-MO0O vs M3

2222222222




ERANE =S
ARG

Hh W 5 S
kA% Rt

CMOECM3R X 7
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= Cortex-M0 R % ##56%%
T84 (GERLTH R AI1/03
I S AN s AL FE D
= HAOKHE &2 16-bitfE 4

ERANENE RS

Ny

UBFX [ uov ] UMLAL UMULL USAT UXTB UXTH

TS GRS GEITED GELTED G GEIEED GECTED
G D D G
o e—— )
G GO G D)
G O o 0D
G TS D G
G € GO OO | aEI GRS GRS
D GEEED GIED
o D GETED GEETED
G G
@ED @D CORTEX-MO/M1
D GEIED GEIED GELED GECED GRS GG
GEZED o
G

GEIID GECENED G

CORTEX-M3

31 27 | 26:25 | 24 | 2320 | 19:16 | 15:10 87|65 40
APSR | N Q
°
IPSR Exception Number
EPSR ICIT || T ICINT

Lys

life.augmented

MO A1) H

XPSR& 778 F %A ICINTAL

CHh T AT R 248 S A7/IF-THENE IR 67D
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e Cortex-MOX: T ARMVE-MZEM], A —2% R4 0 4

o A EXARFBURI, XFATA BIRES T PAYT IRl . AR Y
CONTROLZFfF#s HBITOHAFH & X

o PIFRFERERIN, PIHERRIRE

Exception Exit &

A 8 Change Control
CONTROLZ 7 %%
31:3 2 1 0
Cortex- SPSEL nPRIV Exception
Ms Expeption
Cortex- SPSEL Not Exit
MO/MO+( available
ARMv6- .
rogram

M) of

Thread
(Unprivileged)
Register

Control
(Not available in
Cortex-MO0)
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B 6N ARG R
N2~ A H B

B SRR A E
fault, & Zfault, H
yfault A0 1 A 25
. BTA Bfault#R
H A fault B o 14T
AR

Lys
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(Cortex-M0O/MO+)

CMO5 CM3[F X H]

(Cortex-M3)

—— 5 A

EXCEPON  ARMVE-M ARMVT-M Vector Table

ype
239 Interrupt#239 vector |1|
3|1 Device Specific Interrupt#31 vector

| Device Specific Interrupts

17 Interrupts Interrupt#1 vector 1|
16 Interrupt#0 vector |1
15 SysTick SysTick SysTick vector  |1]
14 PendSV PendSV PendSV vector 1]
13

12 Debug Monitor Debug Monitor vector
11 svC SVC vector [1]
10

9

8

7

8 Usage Fault Usage Fault vector 1]
5 Bus Fault Bus Fault vector 1]
4 MemManage (fault) MemManage vector ||
3 HardFault HardFault HardFault vector m
2 NMI NMI NMI vector [1]
1 Reset vector [1]
0 MSP initial value

Vector address
(initial)
0x000003FC

0x000000BC

0x00000044
0x00000040
0x0000003C
0x00000038
0x00000034
0x00000030
0x0000002C
0x00000028
0x00000024
0x00000020
0x0000001C
0x00000018
0x00000014
0x00000010
0x0000000C
0x00000008
0x00000004
0x00000000
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CMO5CM3] X ]
—— L e

B SORF3NE E R SE AN A T g RE AR 6 2K o
B LB E A A e, HARMHEmMWAL. HADIE L

L Ty T e

Priority level registers 31 1 2423 | 1815 | 8
in Cortex-M0/MO+
7 6 0

|— IPRn PRI_(4n+3) PRI_(4n+2) PRI_(4n+1) PRI_(4n)

~
o

IPR7 PRI_31 PRI_30 PRI_29 PRI_28

Priority level registers
in Cortex-M3/M4
7 6 5 0

IPRO PRI_3 PRI_2 PRI_1 PRI_O

B AP RDIRES TR Name

B 5H Pk B AT A xPSR

B SRR AE e . PRIMASK
FAULTMASK

m L Bl = MOAS 3 FF 4 BASEPRI

B NVICH {78 F R TR
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T CMORISTM32:8: B IIIAPN FH me

B CMOA Y mEREEN, [HHSTMI20] DLIE it 17 1iF 25 B M5} T e sz 3
FH P RE 16 ) B e L )

— MRS

SRAMIX
0x2000_00C0

0x2000_0000

_________________ 0x2000_0000_
@ i1 70 mains . K
FEIF 1 1) & % #% D1 £]0x20000000) 7
H. K SRAMBLT £]0x0000000047 &
(1524 SYSCFG_CFGR1.MEM_MODE).

Flash[X IAP ] [a) & XA A H .
! ‘ﬁtNSRAMél‘Eﬂ
3 WL é%&ioﬂfoﬁgfgoc
0X0800_3000 ITHGARET - 3652 hg00_ 3000 B,
BHET, A FE A PP R
0x0800_2FFF PR T UA#AT.  OX0B00_2FFF g

2 JHEHITIAPELF

0x0800_0000 . 0x0800_0000
1 e, Bt

0x0000_0000 FNAPH [F] 832 0x0000_0000
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STM32H AP FE

JEIESLTITTREY DUSH-DUCLON OH SIMZZUSIF-EVAL Poard is pressed *#/
il P B AN Eﬁgﬁﬁgﬁ%n if (STM_EVAL_PEGetState (BUTTON KEY) == 0x00
FIWr A& 15 HITE (STHEVAL (FOTTONEED ’

I

FECITTREYCIETDYESEEN, EXECte the IAFP driver in order to re-program the Flash #/
IAP Init();

SEH R !

/% Display main menu */
Main Menu ():

- M2
] AP main & %5
else
{/* Keep the user application running */
/% Test if user code 1s programmed starting from address "APPLICATION ADDRESS™ 7

if (((*(_IO uint32_t*)APPLICATION ADDRESS) & Ox2FFEOQQOQO )
i

/% Jump to user application #/
Jumpiddress = *(_ IO uint3Z_t+*) (APPLICATION ADDRESS + 4]
Jump To Applicaticn = (pFuncticn) Jumplddress;
y = 10 ¢
B 2 AR

%}J ﬁﬁ’f’tﬁﬁ )i[ ﬂ:‘lilz? E‘J&TE[‘%I‘ J#% Initiglize user application's Stack Pointer #/

__set_MSP(*{_ I0 uint32_t*) RPPLICATION ADDRESS):

= 0x20000000)

J* Jump to application */
Jurp To_ Application():

e 1nternal SRAM at 0x20000000 #+#%7

pped at the base of the application
gddre . be 20000000, */

VectorTable[i] = *{_ IO uint32 t+*) (APPLICATION ADDRESS + (i<<2));:

b

#* Enable the S¥SCFG peripheral clock#®/

RCC RPB2PeriphResetCmd (RCC_APBZPeriph SYSCFG, ENABLE):
S Bemsp CRAM s+ 0w00000000 &/

Y3CFG_MemoryRemapConfiq(SYSCFG_MemoryRemap SRAM) ;
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CMOE CM3[1I X |
—— {7 3

OXxFFFF_FFFF
Vendor-specific

0xE010_0000

R * CMOFIRESFFAGIITE 214,

0xE004_0000

Private Peripheral bus- ﬁﬁ%%ﬁﬂ;{%ﬁ%}(&*ﬁ IEJ

Internal OXE000_0000 = N EEBit-bandi ng
External device 1.0GB u ﬁﬁﬁé&jﬁ’ﬁ??ﬁﬂz‘ ﬁi%ﬁ?? E[/‘J
0xA000_0000 " Z: EIZ ;c%‘: MPU

External RAM 1.0GB

0x6000_0000

Peripheral  0.5GB

0x4000_0000

SRAM 0.5GB

0x2000_0000

Code 0.5GB

0x0000_0000
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CMO+ 5 CM3IIXT L

ERCE S
2l P K Ze AR AL 2 )

B RE B0 1]
Fltes 2 45:

W 5

= AL
PARNSE

(R IHFERR 2
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= Cortex-MO+#F1Cortex-
MO—#F H S #7565 15 %
(58 R TR B 11O ¥ il 4T
RN E L)
= H o RE 4 i 16-bitfs &

RN

&
e

ey

STRD STREX STREXB STREXH

UBFX [ uov ] UMLAL UMULL USAT UXTB UXTH

ADC [ a0 ADR [__AnD
BFC [ BRI ] BIC CDP
G
G C_ - O
GRS 5 G o)
G O ) (oo
LD | GEEE O
G D O oD
D | CD G W
[ or
@ZD @D CORTEX-MO/M1
[ STRD ]
[ sus
[ uBrx ]
G

GEIID GECENED G

R GEEED GECTED
D GETED GEETED
G GEEED GEIND
GRS GELD
o

CORTEX-M3

31 27 | 26:25 | 24 | 2320 | 19:16 | 15:10 87|65 40
APSR | N Q
°
IPSR Exception Number
EPSR ICIAT AT ICIAT

Lys
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MO+ A 1] H

XPSREZ 728 H XA ICIITAHL
Crh W TR S48 A A1 /IF-THENFE 2 RS A7)
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— X T4

ZK Jm\é;‘z 9

P K 25

B Cortex-MO+15 Cortex-M3— 5 P RRFA A FFA AT ERF AL 2
B Cortex-MO+3E T-ARMVE-MZER, R 5 — 4 2. 4: 2k
W AL 2 K 2R BE A
Wt 2D IRAC T RERE, R T MERE

Instruction #N

Instruction #N+

Pre-decode

=T

Decode

|

= ]

1

|

| e |

47
il
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Branch shadow

Branch shadow: ${T 4 R84, OB e 1N (KE) .

Maximum branch shadow is 2
instructions (1 word) and minimum
is 0 instruction

- r
BGE Label
l ------ ADD [ CMP (branch) I I [
Y Branch shadow
\ -4 Lo
Program flow Instructions fetched but not

executed due to branch

PRk ZL, J/bBranch shadowis & 1 e e300 2k .
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W FE OB (AT
W 32-bit £ 11
W 7 ££32/16/8-bitfL

|'|'I'[/

W ORI, TG @AM RERE ATV
m G B AL 5 4 2

1/O%

GPIO ports ﬁ
ABCDH NOEORY

Cortex
MO+

-~

Cortex-MO+ SR
I/0 GPIO#1 I/0
Interface —_—
Peripheral
AHB
ROM RAM Peripherals

DMA
Controller
(Channels

MIF

Memory interface =) NVM memory

1t07) ¢

Busmatrix
£
AHB2APB
'3 Bridges
=1
L Reset and
< c:: clock
controller
(RCC)

SYSCFG
FIREWALL
PWR
EXTI
ADC
COMP1/2
TIM2/6/21/22
LPTIM1
IWDG
WWDG

RTC

DBGMCU
12C1/2
UART1/2/LPUART1
SPI1/2
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CMO+5CM3I1] X 5]
Cortex-MO+TFii%E X _ ﬁ ,ﬁ%%% /.?I"\ éﬁ 138

OXFFFF_FFFF

Vendor-specific STM32 I—O EKJ %X

, . 0xE010_0000
Private Peripheral - OXFFFF FFFF
.bus-Exte‘rnaI OXE004_0000 0xE010 0000
Private Peripheral Cortex-MO+
- internal
bus-Internal 0XE000_0000

0xE000 0000 |Peripherals

External devicel.0GB

0xA000_0000

User/Factory
Option Bytes

System Memory

= ASHFBit-banding
External RAM1.0GB = TR R 20
FE R T ]

0x6000_0000 0x5000 0000 I/0 Port

Peripheral 0.5GB _

0x4000_0000 ox4000 0000 | Peripherals

-
SRAM 0.5GB

SRAM up to 8KB

EEPROM

0x2000_0000 0x2000 0000

Code 0.5GB
CODE

0x0000_0000 0x0000 0000
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B 6N ARG R
N2~ A H B

B SRR A E
fault, & Zfault, H
yfault A0 1 A 25
. BTA Bfault#R
H A fault B o 14T
AR
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(Cortex-M0O/MO+)

CMO+5CM3[# X 5]

(Cortex-M3)

—— 5 A

EXCEPON  ARMVE-M ARMVT-M Vector Table

ype
239 Interrupt#239 vector |1|
3|1 Device Specific Interrupt#31 vector

| Device Specific Interrupts

17 Interrupts Interrupt#1 vector 1|
16 Interrupt#0 vector |1
15 SysTick SysTick SysTick vector  |1]
14 PendSV PendSV PendSV vector 1]
13

HardFault

Debug Monitor

Debug Monitor vector

SvC

Usage Fault

SVC vector

Usage Fault vector

1]

Bus Fault

Bus Fault vector

[1]
1]

MemManage (fault)

HardFault

HardFault vector

NMI

NMI

NMI vector

MemManage vector ||
:
[1]

O = N W & 000 N 0 O

Reset vector

[1]

MSP initial value

Vector address
(initial)
0x000003FC

0x000000BC

0x00000044
0x00000040
0x0000003C
0x00000038
0x00000034
0x00000030
0x0000002C
0x00000028
0x00000024
0x00000020
0x0000001C
0x00000018
0x00000014
0x00000010
0x0000000C
0x00000008
0x00000004
0x00000000

Presentation Title 02/12/2014

j[j:ﬁ



CMO+5CM3 X |

— K

B SORF3NE E R SE AN A T g RE AR 6 2K o
B LB E A A e, HARMHEmMWAL. HADIE L

Se R AR SE 2

Priority level registers
in Cortex-M0/MO+
7 6 0

11

Priority level registers
in Cortex-M3/M4
7 6 5 0

B XA PHRESTF TS

B E Bk R AR RS

B AR Sk

m g |

B CMO+5CM3—FE 3 ibra) &
FRHEENL

B NVICE 74y RS R 15 1)

MO+ RS =,

Name

xPSR

PRIMASK

FAULTMASK

BASEPRI

CONTROL
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STM32LK IhFEAR =

Cortex-M STM32
STM32F £ %1 STM32L A7
IRTFERE S | B0 IR FER kL] I FER wi B
KIFEE T WAZRIIME AR FFIZATIRGS . 3
HLR AR 28 TAE AR DR AT,
ARG B PR
AR A 5 W% IS IR TAE, AR A 5 WAZAEIETAE, 4 | BEIRAE Wz IR T AR, Ahseghsl TAE.
ANE RS T AR (Sleep mode) WAk S TAE
R ThFEREAR AR X WZIE IR TAE, Ahiedks: TR,
PR FE YR AR A% TAEFE MR T FEAE
KT, RGEH BN
Deep sleep 15 1k RGEH B, f 1A BT B g 1 g 1A P B e 1
mode KHIPLLAIFlash | (Stop mode)
RIS WAZ X S8 R P A% X el L
(Standby mode)
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% ELPSDSR i
FILPRUN £z

+
WE ARG B

WEFI
WFE

% ELPSDSR £
+ WFI

% ELPSDSR i
+ WFE

% B PDDSAI
LPSDSRfi

+

wWE
SLEEPDEEP/
+

WFI 5 WFE

% B PDDSAI

+

WE
SLEEPDEEP/;
+

WFI 5 WFE

PRS2 eI BRI P T L YR
AR W AR

L=
N i =

E=%]

N i =

EREXTIH I (TEEXTIZF
1745 T C B 1 A BB el gh
B TIR)

WKUP 5| I BT,
RTCHR%Z (Alarm A Bi#

Alarm B), RTCMfE=E {1,

RTCHI [ 8 F1f, RTCI®
ANFHME, NRSTH|I4h
eI, IWDGHLL

x

CPUI %
KA, A
AR
i

a1
VCORE
INEZEIPS
3]

X+VDDI
IS A

x

HSI, HSE
FIMSIHR S
|

R AERE
X

IEFR

R AERE
X

IEH AR
IR RERE
iy

eS|

STM32L 7 ﬁMEEIjﬁ%%fEEﬁJ;Si%j

o
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1443

SERCgS

G G G GEIED GEISED GEIIED GEETED GEETIED GEETID
GEIIND GEIDID GEITED GELTED GEIED GEITED GEILED GEETED GEIITED
D GEIED GEIND GEIED GEEND GELED GEETED
D GEIED GEED GEEED GEEED CD C GEEIND

Cortex MO/MO+
«Cortex-M3f54

H-F4E e o) G o)
= =1

AR

o

Cortex M3 G
b A 3 D G
Thumb24g 44 (16 D GRS
S . —_— A e GEEEE
frand 32 fif84) - 1 = 1 =
G oo OO D | IS GRS GETE

@B €D CORTEX-MO/MS

STwos STee STRer G RIS
[ strexv G

DD GEETED GEETID GEID GECID GRS G P

CORTEXE
Cortex-M4

.I.l._ UXTAB UXTAB16 UXTAH UXTB16

Cortex M4
« DSP1E4 %
TSRS

Y VADD YO vewer . ) vemPE ) ( VCVT YO veviR ) ( VDIV Y VDM ) VLOR )
) (__VmLS ) VMOV ) ( VMRS b VMSR ) VMUL i VNEG ) VNMLA ) VNMLS )

) vPUSH ) (C_vsarT __)(__vstm ) (__VSIR Y vsue~ ) Cortex-M4F
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Cortex-M# K 51| N Z P ge b e

ARMvV6-M ARMvV6-M ARMVTM ARMV7ME

290K 2R YKL YKL YKL

RERURIAERF L FERLZR FERURIAR R AL FERURIAR R L

1 1 3 3

Thumb, Thumb-2 subset Thumb, Thumb-2 Thumb + Thumb-2 Thumb + Thumb-2
subset

NO NO YES YES

NO NO NO YES

NO NO YES(Z A YES CHEID

NO NO {NHUSAT, SSAT YES

NO NO NO YES

242 2.33 3.32 3.40

0.84 0.94 1.25 1.25
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Cortex-M# K 51| N Z P ge b e

NMI + 1 to 32 NMI+ 1 to NMI+ 1 to 240 NMI + 1 to 240
4 4 8 to 256 8 to 256
YES(H]i%&) NO YES YES

NO NO YES YSE

NO NO YES YES

32-bit 32-hit 8/16/32-hit 8/16/32-bit

No NO YES YES

MPU (1] i) No MPU (1] %) MPU(H] i)
YES YES YES YES

Integrated WFI and
WFE Instructions and
Sleep On Exit
capability

Sleep & Deep Sleep
Signals

Optional Retention
Mode with ARM Power
Management Kit

Integrated WFI and
WFE Instructions and
Sleep On Exit
capability

Sleep & Deep Sleep
Signals

Optional Retention
Mode with ARM Power
Management Kit

Integrated WFI and
WFE Instructions and
Sleep On Exit
capability.

Sleep & Deep Sleep
Signals.

Optional Retention
Mode with ARM Power
Management Kit

Integrated WFI and
WEFE Instructions and
Sleep On Exit
capability.

Sleep & Deep Sleep
Signals.

Optional Retention
Mode with ARM Power
Management Kit

NO

NO

Bit-banding

Bit-banding
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Cortex-M 2 51 i) B4 Sie a5 14 (1/2)

o Cortex-Mx M 1% K45 44 /& Cortex-My N 1% (x<y) 18 2 5 /) T4 .
B AT L E R A 2, PERE N BE B MC U 040 2 1Y 2 /57 B
N AS a2 2 WA 35 2R A 1) i i 45 21 2

o HEFEXTARAD BEAT B B dm 12E
« MMOWZ TR BIMINAZ: o Hgm 1% v] DL 7e 20 F) F 5 & 2007
64, HeunfdfBrik
o M\MO/M3N T2 BT FPUIMA N A% ST 75 A
NECR B ENRE, DA HMANZ & FIDSP/SIMDTE 4
o ﬁ%;‘STMBZ%}‘J}‘?W PIr= i, 5 AN AR B A AR UERZ AL 11
It 4%



Cortex-M 5 41| B A A 14 (2/2)

MO AZIINVICFISCBZ /728 R e Z Ui A, M3R[SZREFE. P FHivin
M3 P A% I EENVIC R SCB 2 A7 s (EMOHF %

Interrupt Active Status Register

Software Trigger Interrupt Register

Vector Table Offset Register

H-1 fault status registers

WA T, SRR A A RMOIMO+ S f X T O, i 4t i ik,
U5 0 25 2 1 28 FF C I o R A BT e

MO/MO+A S R AEXT 55 040 A4
MO/MO+A~F- B M3IMA I 37 B3 R 57 15
i F P 2 AR A R MP USR8 F U A BEAZ AR BIMO N % I

FEEMOIMCU S R A7 fif 28 BT, f# T M3%FE R &R HE MR N H, 7P
15 F A7 9% B 5 SR b 38

M4 EM3AZEEAR AL, Fr DLANMSFEAE 1) 77 7 13&E B M4
HUCHRIDSPF miz BN A, A& FHMO/MO+
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