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RO-R12: Generella 32-bitars register.

R13: Stackpekare, i sjélva verket tva olika register dar instéllningen i CONTROL-registret bestammer vilket av registren PSP
(process stack pointer) eller MSP (master stack pointer)

R14: Lankregister, i detta register sparas aterhoppsadressen vid BL (Branch and Link)instruktionen.

R15: Programréknaren

PSR: Program Status Register
Ar i sjélva verket tre olika register
APSR (Application Program Status Register) innehaller statusbitar fran operationer.

IPSR (Interrupt Program Status Register)
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ISR_NUMBER: Ar antingen 0, dvs. inget avbrott, eller indikerar det aktiva avbrottet.

EPSR (Execution Program Status Register)

Registret innehaller biten Thumb state och exekveringstillstandet for antingen:

@ If-Then (IT) instruktionen

@ Interruptible-Continuable Instruction (ICI) falt for en avbruten load multiple eller store multiple instruktion.

ICI:

Dé ett avbrott intraffar under exekvering av ndgon av instruktionerna LDM STM, PUSH, POP, VLDM, VSTM, VPUSH, eller
VPOP:

@ Stoppas instruktionen temporért

@ Skriver vardet for operationens nasta register i EPSR [15:12].

Efter att ha betjanat avbrottet:

@ Fullfsljer instruktionen med borjan pa det register som anges av EPSR[15:12]

Bitarna [26:25,11:10] &r 0 om processorn ar i ICI-tillstand.

IT:
Ett IT-block utgdrs av upp till fyra villkorligt exekverbara instruktioner. Se instruktionslistan for beskrivning at IT-
instruktionen.

T: Thumb state
Cortex M4 stodjer enbart exekvering av instruktioner i Thumb-tillstdnd. Féljande instruktioner kan potentiellt &ndra detta
tillstand eftersom de paverkar T-biten.

@ Instruktionerna BLX, BX och POP{PC}

@ Aterstallning av av xPSR vid atergéng fran undantag

@ Bit[0] i adressen hos en vektor i avbrottstabellen

Forsok att exekvera en instruktion da T &r O resulterar i undantag (fault) eller att processorn stannar (lockup).

Lasning fran EPSR med instruktionen MSR returnerar alltid 0. Forsok att skriva ignoreras. EPSR kan undersokas i en
hanteringsrutin genom att EPSR extraheras fran det PSR som lagrats pa stacken vid undantaget/avbrottet.

CONTROL:

FLOATING POINT ENABLE
F=0: Flyttalsréknaren anvands ej
F=1: Flyttalsrdknare aktiverad

SPSEL.: Aktiv stackpekare

S=0: MSP &r aktiv stackpekare

S=1: PSP &r aktiv stackpekare

I Handler mode, lases alltid denna bit som 0. Processorn aterstéller automatiskt ratt bit vid atergang fran undantag/avbrott.

nPRIV: Niva da processorn &r i Thread mode.
P=0: Priviligierad, alla instruktioner tillgangliga.
P=1: Icke priviligierad, forsok att exekvera priviligierad instruktion resulterar i undantag.

BASEPRI[7:4] Prioritetsmask for avbrott

0x00: ingen betydelse

Ett varde skilt fran noll i dessa bitar anger den basprioritet som galler. Processorn accepterar inga avbrott med ett
prioritetsvarde som dr storre eller lika med vérdet i detta register. Observera att hogsta prioritet anges med prioritetsvardet 0O,
lagsta prioritet anges med véardet OxFO.

PRIMASK:
0: Ingen effekt
1: Férhindrar aktivering av undantag/avbrott med konfigurerbar prioritet, dvs maskerar avbrott..

FAULTMASK:
0: Ingen effekt
1: Forhindrar aktivering av alla undantag utom NMI.
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Namn Syntax Exempel RTN
Register direct Rx MOV RO,R1 RO-R1
Direct Symbol LDR RO, symbol RO-M (symbol)
Immediate #const MOV RO,#0x15 R0-0x15
Register indirect [Rx] LDR RO, [R1] RO<M (R1)
.. with offset [Rx,#offset] LDR RO, [R1,#4] RO-M (R1+4)
.. With pre-increment [Rx,#offset]! | LDR RO, [R1,#4]! R1-R1+4, RO<M(R1)
.. with post-increment [Rx],#0offset | LDR RO, [R1],#4 RO-M(R1), R1<R1+4
.. with register index [Rx,Ri] LDR RO, [R1,R2] RO<M (R1+R2)
.. with scaled index [Rx,Ri,shift] | LDR RO,[R1,R2,LSL #2] | RO-M(R1+ (R2<<2))
Minnesdisposition MD407
" iiiverkar. | 1TFEFVEE
____specifikt_ =010 pogo 2001 FFFE Monitorf
N EQUFTFFFR / debugger
Periferibuss 2001 c400 stack och data
2000 0000 2001 Z3FF
ot S Sy Relokerade
2001 000 avbrottsveklorer
Externa 2001 BFFF
enheter
__________ AC00_0000
GFFF FFFF
Externt
RAM- )
minne Reserverat for
. __5p00_0000 applikationen
LEFE FFRF
Periferikretsar
e _______%000 0000
SFFE FEFE
Block 1 SRAM
S ———lle]
1¥FF FFFF 2000 0000
Block 0 kod
e ______%000_0000

Minnesdisposition Systemmoduler for ST32F407
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EQOCFEF
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Tilllverkar-
specifikt

Externa
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AOGO
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Externt
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I el LACA
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0
EQO0
E000
E000

"NVIC"
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*Floating point unit, access control”
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Minnesdisposition 10 for ST32F407

AO0O0 0000 - AOOO OFFF| ESMC control rei APB3

5006 0800 — 5006 OBFF| ___ RNG |
5006 0400 - 5006 O7FF|  HASH |
5006 0000 - 5006 03FF|  Ccryp | APB2
5005 0000 - 5005 O3FF|  pcwmi |
5000 0000 - 5003 FFFF|  USB TG FS
4004 0000 /4007 FFFF| USBITGHS |
4002 BOOO /4002 BBFF|___ pma2D |
4002 9000 < 4002 93FF
4002 8C0O0 - 4002 8FFF
4002 8800 -/4002 8BFF| ETHERNET MAC
4002 8400 < 4002 87FF
40028000 - 4002 83FF| |
4002/ 6400 - 4002 67FF| __ pmaz |
4002 6000 - 4002 63FF|  pmAl |
4002 4000 - 4002 4FFF | BKPSRAM |
4002 /3C00 - 4002 3FFF| Flash nterface |
4002 3800 - 4002 3BFF|__ RcC | popy
4002 3000 - 4002 33FF|  crc |
Y 4002 2800 - 4002 2BFF|___ GpioK |
. : 4002 2400 - 4002 27FF GPIOJ
Tilllverkar 4002 2000 - 4002 23FF|  gpiol |
specifikt  E010 0000 4002 1C00 - 4002 1FFF|  GpiOH |
EOOF FFFF 4002 1800 - 4002 1BFF| ___ gpiog |
o 4002 1400 - 4002 17FF GPIOF
Periferibuss 4002 1000 - 4002 13FF| __ GpioE |
E000 0000 4002 0CO0 - 4002 OFFF GPIOD
DEFE EFEE 4002 0800 - 4002 OBFF| __ Gpoc___|
4002 0400 - 4002 O7FF GPIOB
Externa 4002 0000 - 4002 O3FF|  GpioA |
enheter 4001 6800 - 4001 6BFF|  [CD-TFT___ |
4001 5800 - 4001 4BFF SAIL
A000 0000 4001 5400 - 4001 57FF|  spig |
9FFF FFFF 4001 5000 - 4001 53FF[  spis |
Externt 4001 4800 - 4001 4BFF|  Tmat |
RAM 4001 4400 - 4001 47FF[ __ TMi0___|
AM- 4001 4000 - 4001 43FF| Mg |
minne 4001 3C00 — 4001 3FFF EXTI
6000 0000 4001 7800 - 4001 3BFF|  SysCFG | APB2
SFFF FFFF 4001 3400 - 4001 37FF[  spiy |
Periferikretsar 4001 3000 - 4001 33FF SPI1
4000 0000 4001 2C00 - 4001 2FFF| _ spio |
3FFF FFFF 4001 2000 - 4001 23FF | ADCI-ADC2-ADC3 |
Block 1 SRAM 4001 1400 - 4001 17FF USART6
2000 0000 4001 1000 - 4001 13FF|  USARTL |
1EEE FEEE 4001 0400 - 4001 O7FF| T |
Block 0 kod 4001 0000 - 4001 O3FF TIML
0000 0000 4000 7C00 - 4000 7FFF|  UART8 | APBL
4000 7800 - 4000 7BFF UART?
4000 7400 — 4000 77FF| ___ pac |
4000 7000 — 4000 73FF| _ pwr |
4000 6800 — 4000 6BFF|  can2 |
4000 6400 — 4000 67FF|  cani |
4000 5C00 - 4000 5FFF|  pcs |
4000 5800 - 4000 5BFF[  pco |
4000 5400 - 4000 57FF| o1 |
4000 5000 - 4000 53FF|  UARTS |
4000 4CO0 - 4000 4FFF|  UART4 |
4000 4800 - 4000 4BFF|  USART3 |
4000 4400 - 4000 47FF| _ UsART2 |
4000 4000 - 4000 43FF|  ppszext |
4000 3CO0 - 4000 3FFF| _ spializss |
4000 3800 - 4000 3BFF| _ spigias2 | APBL
4000 3400 — 4000 37FF|  pspext |
4000 3000 — 4000 33FF|  wpG |
4000 2C00 — 4000 2FFF|  wwpg |
4000 2800 — 4000 2BFF | RTC&BKPReg |
4000 2000 — 4000 23FF|  Timia |
4000 1C00 - 4000 1FFF| _ mm1z |
4000 1800 - 4000 1BFF|  Timi2 |
4000 1400 - 4000 17FF[ __ mz____ |
4000 1000 - 4000 13FF|  TiMs |
4000 0COO - 4000 OFFF| s |
4000 0800 - 4000 OBFF| T4 |
4000 0400 - 4000 O7FF| w3 |
4000 0000 — 4000 O3FF TIM2
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Quick Guide - far anvandas under tentamen i "Maskinorienterad programmering"

AVBROTTSVEKTORER

num| pri
Reserved for initial stack pointer 0x0000 0000
-3| fixed |Reset Reset 0x0000 0004
-2 | fixed [NMI Non maskable interrupt. The RCC Clock Security System (CSS) is inked to the [0x0000 0008
NMI vector.

-1| fixed |HardFault All class of fault 0x0000 000C
0 | settable MemManage Memory management 0x0000 0010
1 | settable BusFault Pre-fetch fault, memory access fault 0x0000 0014
2 | settable UsageFault Undefined instruction or illegal state 0x0000 0018

. Reserved 0x0000 001C -

0x0000 002B

3 | settable [SVCall ISystem service call via SWI instruction 0x0000 002C
4 | settable [Debug Monitor Debug Monitor 0x0000 0030
- - - Reserved 0x0000 0034
5 | settable |PendSV Pendable request for system service 0x0000 0038

6 | settable |SysTick System tick timer 0x0000 003C
0 | 7 | settable WWDG \Window Watchdog interrupt 0x0000 0040
1 | 8 | settable PVD PVD through EXTI line detection interrupt 0x0000 0044
2 | 9 | settable TAMP_STAMP [Tamper and TimeStamp interrupts through the EXTI line 0x0000 0048
3 [10| settable RTC_WKUP RTC Wakeup interrupt through the EXTI line 0x0000 004C
4 |11 settable [FLASH Flash global interrupt 0x0000 0050
5 [12] settable RCC RCC global interrupt 0x0000 0054
6 |13] settable EXTIO EXTI Line0 interrupt 0x0000 0058
7 |14 | settable EXTI1 EXTI Linel interrupt 0x0000 005C
8 |15] settable [EXTI2 EXTI Line2 interrupt 0x0000 0060
9 |16 settable EXTI3 EXTI Line3 interrupt 0x0000 0064
10 |17 settable EXTI4 EXTI Line4 interrupt 0x0000 0068
11 | 18| settable DMA1_Stream0 DMAL1 StreamO global interrupt 0x0000 006C
12 | 19| settable DMA1 Stream1 DMA1 Stream1 global interrupt 0x0000 0070
13 |20 | settable DMA1_Stream?2 DMAL1 Stream2 global interrupt 0x0000 0074
14 | 21| settable DMA1 Stream3 DMA1 Stream3 global interrupt 0x0000 0078
15 | 22| settable DMA1_ Stream4 DMA1 Stream4 global interrupt 0x0000 007C
16 | 23| settable DMA1_Stream5 DMAL1 Streamb5 global interrupt 0x0000 0080
17 | 24| settable DMA1_ Stream6 DMA1 Stream6 global interrupt 0x0000 0084
18 | 25| settable ADC IADC1, ADC2 and ADC3 global interrupts 0x0000 0088
19 |26 | settable [CAN1_TX ICAN1 TX interrupts 0x0000 008C
20 | 27 | settable CAN1_RX0 ICAN1 RXO interrupts 0x0000 0090
21 | 28| settable CAN1_RX1 ICAN1 RX1 interrupt 0x0000 0094
22 | 29| settable |CAN1_SCE ICAN1 SCE interrupt 0x0000 0098
23 | 30| settable EXTI9_5 EXTI Line[9:5] interrupts 0x0000 009C
24 | 31| settable [TIM1 BRK_ TIM9 [TIM1 Break interrupt and TIM9 global interrupt 0x0000 00A0
25 | 32| settable [TIM1_UP_TIM10 [TIM1 Update interrupt and TIM10 global interrup 0x0000 00A4
26 |33 settable TIM1_TRG_COM_TIM11 [TIM1 Trigger and Commutation interrupts and TIM11 global interrupt 0x0000 00A8
27 | 34| settable [TIM1_CC [TIM1 Capture Compare interrupt 0x0000 00AC
28 | 35| settable [TIM2 [TIM2 global interrupt 0x0000 00BO
29 |36 | settable [TIM3 [TIM3 global interrupt 0x0000 00B4
30 | 37| settable [TIM4 [TIM4 global interrupt 0x0000 00B8
31 | 38| settable |2C1_EV 12C1 event interrupt 0x0000 00BC
32 |39 settable |2C1_ER I12C1 error interrupt 0x0000 00CO
33 |40] settable |2C2_EV 12C2 event interrupt 0x0000 00C4
34 |41 settable |2C2_ER 12C2 error interrupt 0x0000 00C8
35 |42 ] settable |[SPI1 ISPI1 global interrupt 0x0000 00CC
36 | 43| settable |SPI2 ISPI2 global interrupt 0x0000 00DO
37 |44 | settable USART1 USART1 global interrupt 0x0000 00D4
38 |45] settable [USART2 USART2 global interrupt 0x0000 00D8
39 |46 | settable USART3 USARTS3 global interrupt 0x0000 00DC
40 |47 | settable EXTI15_10 EXTI Line[15:10] interrupts 0x0000 OOEQ
41 | 48| settable RTC_Alarm RTC Alarms (A and B) through EXTI line interrupt 0x0000 O0E4
42 |49 | settable OTG_FS WKUP USB On-The-Go FS Wakeup through EXTI line interrupt 0x0000 OOE8
43 |50 | settable [TIM8 BRK_TIM12 [TIM8 Break interrupt and TIM12 global interrupt 0x0000 O0EC
44 |51 | settable [TIM8_UP_TIM13 [TIM8 Update interrupt and TIM13 global interrupt 0x0000 00FO0
45 |52 | settable [TIM8_TRG_COM_TIM14 [TIM8 Trigger and Commutation interrupts and TIM14 global interrupt 0x0000 00F4
46 | 53| settable [TIM8_CC [TIM8 Capture Compare interrupt 0x0000 O0F8
47 | 54| settable DMA1_Stream?7 DMAL Stream7 global interrupt 0x0000 O0OFC
48 |55 | settable FSMC FSMC global interrupt 0x0000 0100
49 |56 | settable |[SDIO ISDIO global interrupt 0x0000 0104
50 | 57| settable [TIM5 [TIM5 global interrupt 0x0000 0108
51 |58 | settable |SPI3 ISPI3 global interrupt 0x0000 010C
52 |59 | settable UART4 UARTA4 global interrupt 0x0000 0110
53 |60 | settable [UART5 UARTS global interrupt 0x0000 0114
54 |61 | settable [TIM6_DAC [TIM6 global interrupt, DAC1 and DAC2 underrun error interrupts 0x0000 0118
55 |62 | settable [TIM7 [TIM7 global interrupt 0x0000 011C
56 | 63| settable DMA2_StreamQ DMAZ2 StreamO global interrupt 0x0000 0120
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57 |64 | settable DMA2_Stream1 DMA2 Streaml global interrupt 0x0000 0124
58 | 65 | settable DMA2_Stream?2 DMAZ2 Stream2 global interrupt 0x0000 0128
59 | 66 | settable DMA2_Stream3 DMAZ2 Stream3 global interrupt 0x0000 012C
60 | 67 | settable DMA2_Stream4 DMA2 Stream4 global interrupt 0x0000 0130
61 |68 | settable ETH Ethernet global interrupt 0x0000 0134
62 | 69 | settable ETH_WKUP Ethernet Wakeup through EXTI line interrupt 0x0000 0138
63 | 70| settable [CAN2_TX ICAN2 TX interrupts 0x0000 013C
64 | 71| settable |CAN2_RXO0 ICAN2 RXO interrupts 0x0000 0140
65 | 72| settable |CAN2_RX1 ICAN2 RX1 interrupt 0x0000 0144
66 | 73| settable [CAN2_SCE ICAN2 SCE interrupt 0x0000 0148
67 | 74 | settable OTG_FS USB On The Go FS global interrupt 0x0000 014C
68 | 75 | settable DMA2_Stream5 DMAZ2 Stream5 global interrupt 0x0000 0150
69 | 76 | settable DMA2_Stream6 DMA2 Stream6 global interrupt 0x0000 0154
70 | 77 | settable DMA2_Stream?7 DMA2 Stream7 global interrupt 0x0000 0158
71 | 78| settable USART6 USART®6 global interrupt 0x0000 015C
72 | 79| settable |2C3_EV 12C3 event interrupt 0x0000 0160
73 80| settable |2C3_ER I12C3 error interrupt 0x0000 0164
74 |81 | settable OTG_HS EP1 OUT USB On The Go HS End Point 1 Out global interrupt 0x0000 0168
75 |82 | settable OTG_HS EP1 IN USB On The Go HS End Point 1 In global interrupt 0x0000 016C
76 |83 | settable OTG_HS WKUP USB On The Go HS Wakeup through EXTI interrupt 0x0000 0170
77 | 84| settable OTG_HS USB On The Go HS global interrupt 0x0000 0174
78 |85 | settable DCMI DCMI global interrupt 0x0000 0178
79 | 86 | settable |CRYP ICRYP crypto global interrupt 0x0000 017C
80 |87 | settable HASH_RNG Hash and Rng global interrupt 0x0000 0180
81 | 88| settable FPU FPU global interrupt 0x0000 0184
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GCC KOMPILATORKONVENTIONER

Register | Synonym | Special Role in the procedure call standard
ris PC The Program Counter.
ri4 LR The Link Register.
ri3 SP The Stack Pointer.
ri2 P The Intra-Procedure-call scratch register.
ri1 v Variable-register 8.
ri0 i Variable-register 7.
9 ;E; Platform register. _ _
TR The meaning of this register is defined by the platform standard.
ra vh Varable-register 5.
7 v Vanable register 4.
b v3 Variable register 3.
r5 V2 Variable register 2.
rd v Variable register 1.
r3 ad Argument / scratch register 4.
r2 a3l Argument / scratch register 3.
rl a2 Argument / result / scratch register 2.
il al Argument / result / scratch register 1.
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PERIFERIENHETER, "CORE PERIPHERALS" STM32

SysTick (0OXxEOOOE010-0xEOOOEQLF) System Timer

offset 3113012912827 |26| 2524123221211 2011911817 (1601514 [131211110| 9 [8 | 7|6 |5 [ 4|32 ] 1|0 Register
0 v rw{rwirw STK_CTRL
4 R T T ) et St (T L STK_LOAD
8 R Tt T T Tt L STK_WAL
0xC rir rlrjejr|e{r|rirfr{r|r{r{r{r{r|efr|re{r|ri{r|r{r|r STK_CALIB
STK_CTRL (OxEOOOEO010) Status och styrregister
offset 31130(29(28|27|26|2524823|22|21120 191817 (1615 14 [ 131211110 8 |8 | 7|6 [ 5|43 |2 1[0 Register
0 W W (Wi STK_CTRL
Bit 16: (COUNTFLAG):
Biten &r 1 om raknaren raknat ned till 0. Biten nollstalls da registret lases.
Bit 2: (CLKSOURCE) biten ar 1 efter RESET:
0: Systemklocka/8
1: Systemklocka
Bit 1: (TICKINT): Aktivera avbrott
0: Inget avbrott genereras.
1: Da raknaren slar om till 0 genereras SysTick avbrott.
STK_LOAD (0xEO00E014) Réknarintervall
offset 31130(29| 28|27 |26 | 2524023 (2221|120 191817 |16} 15| 14| 13|12]11]10| 9 {8 ) 7 |6 |5 [4 |32 ]1]0 Register
4 WA P P AW et e e e e | e e STK_LOAD

Bits 23:0 Varde for réknarintervall

Registret haller raknarintervallets startvarde. Vardet kan vara i intervallet 0x00000001-0x00FFFFFF.
Startvardet 0 &r mojligt men meningslost eftersom slutet av rédknarintervallet detekteras av att réknaren
slar om fran 1 till 0. For att generera N cykler fordrojning ska darfor vardet i STK_VAL séttas till N-1.

STK_VAL (0xEOO0E018) Raknarvarde

offset 31|30{29(28|27) 26| 25(24]23| 22|21 (20 (191817161514 1312[11[10{ 9 | & } 7 Register
] At T o Y e S I T e e STK_WVAL

Bits 23:0 Aktuellt raknarvarde

Lasning av registret returnerar raknarens aktuella varde. En skrivning till registret, oavsett varde,
nollstaller registret saval som COUNTFLAG i statusregistret.

a
[#3]
s
@
%]
—
=1

=

STK_CALIB (0XxEO00OEQOC) Kaibreringsregister

offset 31|3029|26|27|26|25[24)23|22|21|20 | 1918)17 | 16]15]14|13[12(11]10| & [8 | 7|6 |5 | 4|3 |2 | 1
0xC rr riryr{r{rir{r{rgririr{ryrjr{r{rpryrjr{r{ryrir

)

Register
STK_CALIB

-

Registret dr avsett for kalibreringsandamal och innehaller implementeringsspecifika detaljer. Vi behandlar
inte dessa hér.
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NVIC (OXEOOOE100-OxEOOOE4EF) Nested vectored interrupt controller
For varje avbrott kontrollerat av NVIC finns féljande funktioner:

Interrupt Set Enable Registers, NVIC_ISERx

e Interrupt Clear Enable Registers, NVIC_ICERx
e Interrupt Set Pendig Registers, NVIC_ISEPRx
e Interrupt Clear Pending Registers, NVIC_ICPRx
e Interrupt Active Bit Registers, NVIC_IABRx
e Interrupt Priority Registers, NVIC_IPRx
e Software Interrupt Trigger Register, NVIC_STIR
offset [31130[292827625241232221201 9181 7/16/15141312/11/109[8[7]6|5]4]|3]2]1]0 mnemonic
SETENA[3L0]
0x000 rw{rw]rwrwirwrw]rwrwrwirornadrwrwrwnonadrwrwdrw o rwdrwdnadrwirwdrwrwdnadrwgrd NVIC_ISERO
SETENA[63:37]
0x004 rw|rw\rw|rw|rw\rw\rw|rw\rw\rw|rw|rw\rw\rw|rwrw\rw|rw|rw\rw|rw|rw\rw|rw\rvv|rw\rvv1rw|rw1rw|rw\rw NVIC_ISERI
Reserverat SETENA[80:64]
O NN /i o] "VIC-ISER?
CLRENA[3L(]
0x080 rw{rwrwrwirwrw]rwrw ool rwrw o rwrwdrw o rwdrwdnirwnwnwlrwdndrgr NVIC_CERO
CLRENA [63:32]
0x084 W rwrr rw e rw rrwse  rw rrw rw rw rwewdrwnwirwwinwirwndrwgr NVIC_CER1
Reserverat CLRENA [80:64]
O N /v, /- CER2
SETPEND[3L0]
0x100 W o rrw rw e  rw rrws e  rw rrws rew rw rwewdrwnwirwwinwirwinirwgr NVIC_ISPRO
SETPEND [63:32]
0x104 rvv|rw\rw|rvv|rw\rw\rw|rw\rw\rw|rw|rw\rw\n/v|rwrw\rw|rw|rw\rw|rw|rw\rvv|rw\rvv|rw\rvv{rvv|rw{rvv|rvv\rvv NVIC_ISPR1
Reserverat SETPEND [80:64]
O | NI i -5
CLRPEND[3L:0]
OX180 | Wi wiwiwiiadrwwhwiwwiadrwiwiwiwewio i wiedwiodwieg. N YC-ICPRO
CLRPEND [63:32]
0x184 rvv|rw\rw|rvv|rw\rw\rw|rw\rw\rw|rw|rw\rw\n/v|rwrw\rw|rw|rw\rw|rw|rw\rvv|rw\rvv|rw\rvv{rvv|rw{rvv|rvv\rvv NVIC_ICPR1
Reserverat CLRPEND [80:64]
O N vl "MIC- CPR2
ACTIVE[31:0]
0x200 NVIC IABRO
f|\||\\|\\||H|H||\||\|\|H|\|\ -
0x204 ACTIVE [63:37 NVIC_IABRL
clefelelelelefelelelelefeeelelee[r]ele]e]rlele]r]e]r]r]r]r]r
0x208 Reserverat ACTIVE [80:64] NVIC_IABR?
cle[eleleleleelele]r]e]r|r]r]r]|r
IP[3] IP[2] IP[1] IP[0]
0x300 W e s e e s e el wnwirwndrwgr NVIC_IPRO
a0 —Resef"efat IP[80] NVIC_IPR20
rw [ rw Jrw Jrw [rw [rw [ rw [ rw -
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NVIC_ISERx: SETENA[80..0] Interrupt set-enable bit:
Skrivning:
0: ingen effekt
1: mojliggor avbrott
Lasning:
0: avbrott avstangt
1: avbrott mojligt

NVIC_ICERx: CLRENA[80..0] Interrupt clear-enable bit:
Skrivning:
0: ingen effekt
1: omojliggor avbrott
Lasning:
0: avbrott avstangt
1: avbrott mojligt

NVIC_ISEPRx: SETPENDI[80..0] Interrupt set pending bit:
Skrivning:
0: ingen effekt
1: andrar avbrottstatus till avvaktande” (pending)
Lasning:
0: avbrottstatus ar inte “avvaktande”
1: avbrottstatus ar “avvaktande”

NVIC_ICPRx: CLRPEND[80..0] Interrupt clear pending bit:
Skrivning:
0: ingen effekt
1: avl&gsnar avbrottstatus”avvaktande” (pending)
Lasning:
0: avbrottstatus &r inte "avvaktande”
1: avbrottstatus &r "avvaktande”

NVIC_IABRx: ACTIVE[80..0] Interrupt active bit:
Lasning:
0: avbrottstatus ar inte "aktivt”
1: avbrottstatus ar "aktivt”

NVIC_IPRx: Interrupt priority

Varje prioritetsfélt kan ha ett prioritetsvarde , 0-255. Ju l&gre varde, desto hogre prioritet for motsvarande
avbrott. Processorn implementerar bara bitar [7: 4] for varje falt, bitar [3: 0] lases som noll och ignoreras
vid skrivning.
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SCB (0xEO0OED00-0XEOOOED3F) System Control Block)

offset |31/30|29/28|27|26/25[24]23]22[21|20]19|18|17|1615/14|13|12[11]10| 9 |8 | 7|6 |5|4|3|2|1]|0 Register
0 CPUID
4 ICSR
8 VTOR
0xC AIRCR
010 SCR
0x14 CCR
0x18 SHPRI
0XIC SHPR2
0x20 SHPR3
0x24 SHCRS
028 CFSR
0x2C HFSR
oo [T e e e e e
0x34 MMAR
0x38 BFAR
0x3C AFSR

FPU (OxEOOOED88) Floating point unit coprocessor access control
FPU (OXEOOOEF30-0xEO0OEF44) Floating point unit

offset 31/30[29|28|27|26|25|24)23]|22|21|20|19|18|17|16]15]14|13|12|11]10{ 9|8 ] 7|6|5|4|3[2|1]|0 Register
0xEOOOED88 CPACR
OxEOOOEF34 FPCCR
OxEOOOEF38 FPCAR
0xEOOOEF3C FPDSCR

MPU 0xEOOOED90-0xEOOOEDB8 Memory protection unit

offset |31/30|29|28|27|26(25[24|23|22|21|20(19|18|17|16|15(14[13|12|11|10| 9 |8 | 7|6 |5 |4 |3 |2 |1 |0 Register

0 MPU_TYPER

4 MPU_CTRL

8 MPU_RNR
0xC MPU RBAR
0x10 MPU_RASR
Ox14 MPU _RBAR A2
0x18 MPU_RASR A2
0x1C MPU_RBAR A3
0x20 MPU_RASR A3
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RCC, RESET AND CLOCK CONTROL, STM32F407

offset |31|30|29|28|27|26|25[24]23|22|21[20(19(18|17(16]15(14|13|12|11(10{ 9 [8] 7|6 |5 |4|3|2]|1 |0 Register

0 RCC CR

4 RCC PLLCFGR

8 RCC _CFGR
0xC RCC CIR
0x10 RCC AHBIRSTR
0x14 RCC AHB2RSTR
0x18 RCC_AHB3RSTR

coac TP e e e e e e e e e e e e
0x20 RCC ABP1RSTR
0x24 RCC_ABP2RSTR
0x28
0x2C
0x30 RCC_AHB1ENR
0x34 RCC_AHB2ENR
0x38 RCC_AHB3ENR
o [P e e e e e e e e e e e e e

0x40 RCC_APBI1ENR
0x44 RCC_APB2ENR
0x48
0x4C
0x50 RCC_AHBILPENR
0x54 RCC_AHB2LPENR
0x58 RCC_AHB3LPENR

o [T T e e e e e e e e e el
0X60 RCC_APB1LPENR
0x64 RCC_APB2LPENR
OX6C
0x70 RCC BDCR
Ox74 RCC_CSR

0x78
0x7C
0x80 RCC_SSCGR

0x84 RCC_PLLI2SCFGR
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GPIO, General Purpose 1/Os

offset 31|30|20 |28(27|26|25(24)23 (22| 21|20 (1918117 16 15| 14|13[12]11]10) 8 (8 |7 | 6|5 |4[3|2 |1 |0 Register
0 MODER
4 OTYPER
8 OSPEEDR
0xC PUPDR
0x 10 IDR
Ox 14 ODR
0x18 BSRR
0x1C LCKR
0x 20 AFRL
Ox24 AFRH
GPIO Port mode register (MODER)
offset 31 302028 T 26 25 (2423122 1 opa papr e paspdpapzpipioe |8 7 (615143 (2|1 |0 mnemonic
0 rirfrf{r]fr|ryr|cfrirfr{ryr{rricfri{rfrir]r|r]c|r]r|rfr|{r]r|r]r|r MODER
0 W o o o v D o e o e e (o e D e o e e e e (e e e e (w
3 2 1 0
For varje portpinne anvands 2 bitar i MODER for att konfigurera pinnen enligt:
00: ingang
01: utgang
10: alternativ funktion
11: analog

Registret har organiserats s att bitar 31,30 konfigurerar portpinne 15, bitar 29,28 konfigurerar portpinne 14 osv.

GPIO Output TYPE Register (OTYPER)

ofiset  [31]3020|o8|27]26|25[pa ea 2] 21|20l1s | vefi7i6|is |14 13| 1211 10| o8 [ 7 6] 5 [ 4] 3] 2 [ 1]0 mnemonic
r{rf{ri{r{r{ri{r|irfr{r|r|r|{r|r|r|r
0x 04 OTYPER
RESERVERADE W (W [ W (e e o wwefwe {we e
05 04
Bitar 31:16 &r reserverade och ska inte &ndras. FOr varje annan portpinne anvands 1 bit for att konfigurera pinnen enligt:
0: push-pull
1: open drain
GPIO Output SPEED Register (OSPEEDR)
offset 3130'29282?26 29[24)23[22)21 [ 201811817 161514 131211100 9| 8 ) 7|65 (4] 3[2]1]0 mnemonic
0x08 e T A OSPEEDR
0x0B Dx0A 0x08 0x08
Registret anvands for att kontrollera uppdateringsfrekvensen fér en portpinne. Exakta frekvenser anges i processorns datablad.
00: low speed
01: medium speed
10: fast speed
11: high speed
GPIO Input Data Register (IDR)
offset 31|30|29\23|2?|25\25\24|23 22\21\20\19\18\1?\151514 13]1211]10] 9|8 | 7| 6|5 |4[3[2[1]0 mnemonic
0x10 rir|r|rir{r|{r{r]r|r|r|r|r|r|r|r IDR
RESERVERADE
0x 11 0x 10

Bitar 16 tom 31 anvands inte och ska hallas vid sitt RESET-varde, dvs 0. Bitar 0 t.0.m 15 avspeglar portens nivaer da pinnarna
ar konfigurerade som ingangar.
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GPIO Pull-Up/Pull-Down Register (PUPDR)

offset P00 (28127 2625024 3 (22021 20 (epa 7 (1ejisp4 papzpa (o] 9 |8 | 7{6 |5 (4]3(2] 1|0 Mnemonic
rirfrir{r{ryr{rgr{rlr{ryriryr|rpricfric]rirfricfr|efr|r]r{rir|r
0x0C PUPDR
U A O T TR A A A T T N O T T T
0xOF 0x0E 0x0D 0x0C
For varje portpinne anvands 2 bitar i PUPDR for att konfigurera pinnen enligt:
00: floating
01: pull-up
10: pull-down
11: reserverad
GPIO Output Data Register (ODR)
ofiset  [p1|a0{s|os|o7]as|25fpa fpa|22]21 [20] 16]18 1716 15|14 3] 1211 ]10] o |8 |7 6| 5 |4 | 3] 2 |1 |0 mnemonic
r{rir|r{r{r{r(efri{r|r|rir|r|rir
Ox 14 ODR
RESERVERADE w W e || [w W e [ (wewewe jw jwe
0x 15 Ox 14

Bitar 16 tom 31 anvands inte och ska hallas vid sitt RESET-véarde, dvs 0. Bitar 0 t.o.m. 15 sétter portens nivaer da pinnarna ar
konfigurerade som utgangar. Bitarna ar bade skriv- och lashara, vid lasning ger biten det senast skrivna vardet till samma bit.
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SYSCFG
offset  |31|30[23|28(27|26)25)24|23)22 (21 2013 @[ 1716 P43 12 10 S s | T B 5 (432 1[0 Register
0 5Y5CFG_MEMEMP
4 SYSCFG_PMC
8 SYSCFG_EXTICRY
0 SYSCFG_EXTICRZ
010 SYSCFG_EXTICR3
D14 SYSCFG_EXTICR4
020 SYSCFG_CMPCR

SYSCFG_MEMRMP (0x40013800) Memory remap register

Registret anvands for att konfigurera adressutrymmet fran adress 0 och uppat. Normalt sett anvands de bada BOOT-pinnarna
pa kretsen for detta men med detta register kan det &ven goras i mjukvara. For MD407 géller att FLASH-minnet, med
startadress 0x08000000 dubbelavbildas fran adress 0 och uppat.

SYSCFG_PMC (0x40013804) Peripheral mode configuration register

ofiset | 31 |30 |23 |28 |27 |26 |25 |22 |23 |22 |2 |20 |18 |18 | 17 | 16 Reqgister
4 R_SEL ADCxDC2 SYSCFG_PMC
4l i | M | M

Anvands for att konfigurera de fysiska egenskaperna hos Ethernet-grénssnittet (R_SEL) och vélja funktion hos AD-
omvandlare. Se tillverkarens anvisningar.

SYSCFG_EXTICR1 (0x40013808) External interrupt configuration register 1
F

ofset [ 15 [ ][]l nw]s]a]7 s [2]alz2]1 0 Register
8 EXTI3[3:0] EXTIZ[3.0] EXTH[3:0] EXTI0R:0] SYSCFG_EXTICR1
rw | rw [ow [ ow [rw[rw [ rw ] ow]ow{rw|[rw[rw|w|[mw]mw[mw

=3

O

Bitarna i alla fyra CR-registren har samma betydelse, se CR4 nedan

SYSCFG_EXTICR2 (0x4001380C) External interrupt configuration register 2

offset [15 ]2l lwo]lelal7]s]s]a]lala]l1]o Register
8 EXTIT[3:0] EXTIB[3:0] EXTIS[3:0] EXTI4[3:0] SYSCFG_EXTICR2
rw [ orw [rw [ rw [ ow [ ow ] ow[rw[rw]ow [ rw|[rw[rw[rw|mw[mw

SYSCFG_EXTICR3 (0x40013810) External interrupt configuration register 3

offset |15 [1afafe]nu|wlela]l7]s][s]a]alali]o Register
0x10 EXTI11[3:0] EXTIO[3:0] EXTIS[3:0] EXTIZ[3:0] SYSCFG_EXTICR3
w  ow [ rw | ow [ w]ow|[w|[ow|[w[rw | w{w|[mw|[mw|lmw|[mw

SYSCFG_EXTICR4 (0x40013814) External interrupt configuration register 4

offset 15[ afale|[nfwlels]r]ls]s]a]lala]1]o Register
0x10 EXTI5[3:0] EXTNA[3:0] EXTN3[3.0] EXTN2[3.0} SYSCFG_EXTICR4
ow [ ow [rw | ow [ ow]ow [ w[ew|[w|[w|[w[w|[mw|[mw|lmw|[mw

Bit 15:0 EXTIX[3:0]:
Dessa bitar bestammer hur en 10-pinne dirigeras till nagon av de 16 avbrottslinorna EXTI0..EXTI15 genom att
motsvarande falt skrivs med fyra bitar. Undantag: PK[15:8] anvands ej.
0000: PA[x] | 0001:PB[x] | 0010:PC[x] | 0011:PD[x] | 0100: PE[X] 0101: PF[x]
0110: PG[x] | 0111: PH[X] 1000: PI[x] 1001: PJ[X] 1010: PK[x]

SYSCFG_CMPCR (0x40013820) Compensation cell control register

Anvands normalt inte men kan aktiveras for att 6ka stigtiden vid 10-frekvenser 6ver 50MHz. Se tillverkarens anvisningar.
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EXTI

offset 31|3029| 28|27 | 26| 25|24 |23( 2221|2019 1817 |16 15141312 (1110 G [ & | 7 |6 |5 | 4[3]2 | 1] Register
0 EXTI_IMR
4 EXTI_EMR
8 EXTI_RTSR
OxC EXTI_FTSR
010 EXTI_SWIER
14 EXTIL PR
EXTI_IMR (0x40013C00) Interrupt Mask Register
offset 31130)25[28 |27 (26 |25[24 P22 )M 20pspapipa pep4anzpipc] s |a |7 |a | 5L 3|2 |1 |0 Mnemanic
0 v |rarefra o fravro frav e o e ror Jrros e e o o Jrd e Jrdro EXTI_IMR
Bit IMR[22..0]:
Avbrottsmask for avbrottslina x.
0: Avbrott &r maskerat (deaktiverat)
1: Avbrott ar aktiverat.
EXTI_EMR (0x40013C04) Event Mask Register
offset GRS 2E I2T g 2L |23 22 2o e e pna P43 2 e s | B |76 8|£ 3|2 |1 |0 mnemanic

4 o e radra rarod I (o radrad e frsd ro I i frsdra |radra EXTI_EMR

Bit EMR[22..0]:

Eventmask for avbrottslina x.

0: Event &r maskerat (deaktiverat)
1: Event ar aktiverat.

Varje avbrottslina kan konfigureras for avbrott pé positiv och/eller negativ flank.

EXTI_RTSR (0x40013C08) Rising Trigger Selection Register

offset 31[30)20[28 |27 (26 |25 24 23222120 pspepTne s 43pzpipe] s | & | 7 MNEMONIc
8 e [rdro Jrrodd rwdr o Ir e rdra ooy Jroo o irweradoy Jrrv EXTI_RTSR

Bit RTSR[22..0]:

Trigg pa positiv flank for avbrottslina x.

0: Trigg pa positiv flank &r maskerat (deaktiverat)
1: Trigg pa positiv flank &r aktiverat.

EXTI_FTSR (0x40013C0C) Falling Trigger Selection Register

offset 3130|2828 |2T 26 |2s 24 322 l212opeh e e s 43 zppole (g |76 | & mnemaonic
0xC r | rare fra o e o o irov |radrad e Jrd row oo fro v jrdrae jraro EXTI_FTSR

Bit FTSR[22..0]:

Trigg pa negativ flank for avbrottslina x.

0: Trigg pa negativ flank ar maskerat (deaktiverat)
1: Trigg pé negativ flank &r aktiverat.

EXTI_SWIER (0x40013C10) Software Interrupt Event Register

offset 31[30)25[28 |27 (26 |25[24 R322 2120 psp e pipa e 41an el s |8 |7 18| 5 1[0 MNemanic
Ox10 0 I T L s o s L ) L EXTI_SWIER

Bit SWIER[22..0]:
Om avbrott ar aktiverat for lina x, kan programvara aktivera detta genom att skriva '1' till motsvarande bit i detta register.
Denna bit aterstills genom skrivning till EXTI_PR.

EXTI_PR (0x40013C14) Pending Register

[=2]
en

P
(]
=]
—
o3

e
&l
(=]
—
=]

P
[}
ra

offset 3130|2928 |27 |25 |2524 j23[22 2123-19181?15151-’-1312'1113- S18 )T [6[8|4)3[2]1]0 MNEManic
Ox14 rwfradrofradro Jrwdeoradeo e rodradradradros radradrararadradradro EXTI_PR

Bit PR[22..0]:

Motsvarande bit satts i detta register da ett triggvillkor ar uppfyllt. Biten aterstalls genom att skrivas med '1".
0: Trigg har upptratt

1: Ingen Trigg.
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USART, Universal synchronous asynchronous receiver transmitter

Oversikt USART Register

offset |31]30[29[282726/2524{2322/21]20{19/18(17/16{15(14(13]12/11{109|8|7|6|5|4(3|2|1|0 Register
0 SR
4 DR
8 BRR
0xC CR1
0x10 CR2
0x14 CR3
0x18 GTPR

Atkomst till registren kan ske som 16-bitars (HWORD) eller 32 bitars (WORD) ord.

USART_SR Statusregister

offset |15|14 (1312|1110 9 (8 |7 |6 |5 |4 |3]2]|1]|0 Register
4 CTS |LBD | TXE | TC |RXNE|IDLE |ORE| NF | FE | PE USART SR

Bit 9: CTS

Denna bit satts av hardvara om ETSC=1 nar nivan pa NCTS ingangen andras. Den aterstalls av programvara (genom
att skriva 0 till biten). Ett avbrott genereras om CTSIE = 1 i registret UART_CR3.

0: Ingen forandring har skett pa NCTS

1: En forandring har skett pa NCTS

Bit 8: LBD

Denna bit satts av hardvara nar LIN avbrott detekteras. Det aterstélls av programvara (genom att skriva 0 till biten).
Ett avbrott genereras om LBDIE = 1 i registret USART_CR2.

0: LIN avbrott ej upptackt

1: LIN avbrott upptackt

Bit 7: TXE: "Transmit dataregister empty"

Denna bit satts av hardvara nar innehallet av TDR registret har 6verforts till

skiftregistret. Ett avbrott genereras om TXEIE bit = 1 i registret USART_CR1. Det

aterstalls vid skrivning till USART_DR registret.

0: Dataregistrets séndardel ar upptaget med en Gverforing.

1: Dataregistrets séndardel ar klar att anvéandas.

Bit 6 TC:

Denna bit satts da sandningen av en ram ar komplett och om TXE =1. Ett avbrott genereras om TCIE =1 i
USART _CR1 registreret. TC nollstélls av en lasning fran USART_SR f6ljt av en skrivning till USART_DR eller genom
att "0" skrivs till biten.

0: Overforing pagar

1: Overforingen &r klar

Bit 5 RXNE:

Denna bit satts da innehallet i skiftregister RDR har 6verforts till USART DR, dvs. ett nytt tecken har kommit. Ett
avbrott genereras om RXNEIE = 1 i USART_CR1. Biten nollstélls igen vid en lasning fran USART_DR. Biten kan
ocksa aterstallas genom att skriva en nolla till den.

0: Inget nytt innehall i USART_DR sedan senaste lasningen

1: Nytt innehall finns i USART_DR.

Bit 4 IDLE:

Denna bit satts av hardvaran nar en tom ram, indikerandes att serieledningen &r ledig, upptécks. Ett avbrott
genereras om IDLEIE = 1 i USART_CR1. Det aterstélls av en lasning fran USART_SR direkt féljd av en lasning fran
USART _DR.

0: Ingen tom ram har detekterats

1: En tom ram har detekterats

Bit 3 ORE:
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Denna bit satts av hardvaran om ett nytt tecken anlander samtidigt som det finns ett olést tecken i dataregistret
("overrun error"). Ett avbrott genereras om RXNEIE = 1 i USART_CR1. Det aterstalls av en lasning fran USART_SR
foljt av en lasning fran USART DR.

0: Inget forlorat tecken

1: Mottaget tecken &r dverskrivet (forlorat)

Bit 2 NF: Denna bit sétts av hardvara nar stérningar i form av brus upptéacks i en mottagen ram. Biten aterstalls av
en lasning fran USART_SR foljt av en lasning fran USART DR.

0: Ingen storning detekterad

1: Stoérning detekterad

Bit 1 FE:

Denna bit satts av hardvara nar ett ramfel, oftast orsakat av tappad synkronisering, detekteras. Biten aterstalls av en
lasning fran USART_SR f6ljt av en lasning fran USART _DR.

0: Inget ramfel upptécks

1: Ramfel eller BREAK-ram detekterad

Bit 0 PE: Paritetsfel

Denna bit satts av hardvara nar ett paritetsfel upptrader hos mottagaren. Biten aterstalls av en lasning fran
USART_SR f6ljt av en lasning fran USART DR. Programmet maste vanta pa att RXNE-biten ettstallts innan PE-biten
aterstalls. Ett avbrott genereras om PEIE = 1 i USART_CR1.

0: Inget paritetsfel

1: ParitetsfelUSART DR Dataregister

offsef 15114 |13 |12 |11|10| 9 |8 |7 |6 | 5|4 |3 |2 | 1|0 Register
RO|R8|R7|R6|R5|R4|R3|R2|R1|RO| RDR
4 TO|T8|T7|T6|T5|T4|T3|T2|T1|T0| TDR USART_DR

Bits 8: 0 DR [8: 0]:

Innehaller tecknet som tas emot eller sands. USART DR har alltsa en dubbel funktion (las och skriv) eftersom det
bestar av tva olika fysiska register, ett for sandning (TDR) och en for mottagning (RDR). Vid sandning med paritet
aktiverat (PCE bit satt till 1 i register USART_CR1), ar den mest signifikanta biten betydelsel6s eftersom den ersétts
av pariteten for ordet. Vid mottagning med paritet aktiverat ar det varde som avlésts i den mest signifikanta biten
den mottagna pariteten.
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