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Delo na STM32F4 razvojnem sistemu

PrikljuCitev :
* Mini USB priklop na kra

Poseben zacetni projekt za STM32F4 (e-ucilnica) :
« dodajanje vsebine (template.s):

‘template.s - 5STM32CubelDE
avigate Search Project Run  Window Help

i g @i ORI ® Y IRE TN
7 B = 8 [§ templates 2

56 // Enable GPIOD Peripheral Clock (bit 3 in AHBIENR register)
57 ldr r&, = RCC_AHBLENR // Load peripheral clock reg address to ré
58 ldr r5, [r6] // Read its content to rS

54 orr r5, #exooo00003 // Set bit 3 to enable GPIOD clock

50 str r5, [r6] // Store result in peripheral clock register

62 // Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register)

63 ldr r&, = GPIOD_MODER // Load GPIOD MODER register address to ré
64 ldr r5, [r6] // Read its content to rS

65 bic r5, #8x32028020 // Clear bits 24, 25 for P12

66 orr r3, #exolespans // Write @1 to bits 24, 25 for P12

67 str r5, [r6] // Store result in GPIOD MODER register

%] f// Set GPIOD Pinl2 to 1 (bit 12 in ODR register)
78 ldr r&, = GPIOD_ODR // Load GPIOD output data register
71 ldr r5, [r6] // Read its content to rS

72 orr r5, #ex1080 ff write 1 to pin 12

73 str r5, [r6] // Store result in GPIOD output data register
74

75 // Set GPIOD Pinl2 to @ (bit 12 in ODR register)

76 ldr r&, = GPIOD_ODR // Load GPIOD output data register

77 ldr r5, [r6] // Read its content to rS

78 bic r5, #exlees // write @ to pin 12

79 str r5, [r6] // Store result in GPIOD output data register
aa

51 loop:

82 nap f/ No operation. Do nothing.

83 b loop // Jump to loop

84

Si stranici, svetita rdeci LED diodi

)| STM32 CubelDE

@ TORLab-STM32 - GitHub repozitorij

= User Manual Discovery kit stm32f407vg Uploaded 8/11/21, 12.58

’. DataSheet_stm32f407vg uploaded 8/11/21, 12.56

ﬁ Reference Manual rm0090-5tm32f407417 Uploaded 8/11/21, 1257
(! Programming_Manual_pm0214-stm32-cortexm4-mcus-and-mpu

i Arm Cortex-M4 Processor Datasheet Short Uploaded 26710721, 15.00

————————— Cortex-M arhitektura, zbimik —--——---—

ﬁ ARM Cortex-M for Beginners ARM 2017 Uploaded 28/10/21, 14.50
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DMA- Splosno

In this example, filling the first and the third buffer took the exactly the same time, while copying the first buffer to the
second one took slightly less time:

FillMemory() 320 uS
CopyMemory () 202 ps 842 S

CalculateFibonacci() 320 usS

While the DMA cannot be used to compute Fibonacci numbers, or initialize arrays with non-constant values, it can be
used for copying data between 2 memory locations.
Now the DMA operation ran in parallel with the CalculateFibonacci() function, reducing the overall program time by

21%:
FillMemory() 320 puS
DMA Setup 661 pS
; 341 pS
DMA Operation CalculateFibonacci() CPU

Memory! Memory
ADC DAC
UART UART

The results are in:
80 DMA CRCs per second. ’c 2c
63 manual CRCs per second

On my processor, DMA gives a 27% advantage over iterative memory assignment. | think it is because everything
is done with a hardware mover that doesn’t have to increment, involve registers, gotos, branch less than, and so on.

FFil OR - Organizacija racunalnikov 5
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rri

DMA - STM32

AN4031 System performance considerations
Figure 7. STM32F405/415 and STM32F407/417 system architecture
CORTEX M4  Ethernet  High Speed  Dual Port  Dual Port
16BMHz 101100 UsB2.0 DMA1 DMA2
wl FPU & MPU
Master Master Master Master
Master
Multi-AHB Bus Matrix
Table 42. DMA1 request mapping
Peripheral
requests Stream 0 | Stream 1 |Stream 2 |Stream 3 |Stream 4 |Stream 5 |Stream 6 |Stream7
Channel EEEN - SPI3_RX P _RX P2 TX SPI3_TX - SPI3_TX
Channel 1 [2C1_Rx - TIMT_UP - TIMT_UP [2C1_RX 12C1_TX 1201_TX
1253 EXT_ |252_EXT_ | 1283_EXT_

Channel 2 TIM4_CH1 - fx TIM4_CH2 - % Tin4_UP TIM4_CH3

1283 EXT TiM2_UP 1252 EXT TIM2_CH2 TIMZ_UF
Channed 3 - 12C3_RX - 12C3_TX TIMZ_CH1

RX TiM2_CH3 - R - - TIMZ_CH4 | TIMZ_GH4
Channel 4 UARTS R¥ | USART3_RX | UART4_RX | USARTI_TX | UART4_TX | USARTZ_RX | USART2_TX | UARTS TX
1} o | TIM3_CH4 TIM3_CH1
Channed § UARTE TX UARTT T UARTT Rxih TIM3_CH2 | UARTE RxUH| TIM3_CH3
TIM3_UP TIM2_TRIG

‘Tf RMO0S0 Rev 19 30711751
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Vira: Reference manual & Datasheet

‘—- RMO0090
,I fe.ougmented Reference manual

STM32F405/415, STM32F407/417, STM32F427/437 and
STM32F429/439 advanced Arm®-based 32-bit MCUs

RM0090 Universal synchronous asynchronous receiver transmitter (USART)

30 Universal synchronous asynchronous receiver
transmitter (USART)

30.3.13 Continuous communication using DMA

DMA controller (DMA) RMO0090

10 DMA controller (DMA)

rri OR - Organizacija racunalnikov
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DMA (Reaqistri za nastavitve delovanja)

Reset and clock control for STM32F42xxx and STM32F43xxx (RCC) RMO090

6.3.10 RCC AHB1 peripheral clock register (RCC_AHB1ENR) '

Address offset; 0x30
Feset value: Ox0010 0000

Access: no wait state, word, half-word and byte access,

1M a2 28 7 2% 25 24 23 22 21 20 19 18 17 18
OTSH ETHM | ETHM | ETHM
s | oran | FTHM | ETHM | ETHM | ETrma DMAZD | DMAZE | DMATE | CCMDAT | |, |BKPSR
Resar uipie | sen | AE0 . F| CEN | pes | EN N N | ARAMEN | %% | AMEN | Recarved
e i na ny nw e a3 nY nw na
15 14 13 12 T 10 9 8 7 8 5 4 3 2 1 )
CRCE GPIOK | GPIOJ | GPIDIE | GPIOH | GPIOG | GRIOFE GPIOEEN GPIOD | GPIOG | GPIO | GPIO
— N | res | EM | EN N EN EN N EN | EN | BEN | AEN
(3" ' e e L&) ({1 W s L) [3"1) L&) '

Bit 22 DMAZEN: DMAZ clock enable
This bit is set and cleared by software,

0: DMAZ clock disabled
1: DMAZ clock enabled

O N N N N N R N S N R S N R Sy

Bit 21 DMA1EN: DMA1 clock enable
This bit is set and cleared by software,

0: DMAT clock disabled
1: DMAA clock enabled

N o o e -

'

—————,
- - -

rri OR - Organizacija racunalnikov
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DMA (Reaqistri za nastavitve delovanja)

30.6.6 Control register 3 (USART_CR3)

Address offset; Ox14
Reset value:; 0x0000 0000

| 30 29 28 27 26 25 24 3 22 21 20 18 18 17 16
Resarved
p e ———
15 14 13 12 1 10 9 & 7 g8 1 & 4 3 2 1 a
CHERBIT CT3IE | CTSE RTSE oMar | DMAR [ SCEN | NACK | HDSEL | IELP IREN EIE
Resared
™ o w L L w J' 3 rw w w e w

Bit ¥ DMAT: DMA enable transmitter
This bit is setfreset by software
1: DMA mode is enabled for transmission.
0: DMA mode is disabled for transmission.

Bit & DMAR: DMA enable receiver
This bit is setfresel by software

1: DMA mode is enabled for receplion
0: DMA mode is disabled for reception

rri OR - Organizacija racunalnikov 10


http://www.fri.uni-lj.si/si

Fri

DMA (R:Memguistri za nastavitve delovanja)

Memeory and bus architecture

Table 1. STM32F4xx register boundary addresses (continued)

Boundary address Peripheral Bus Register map
05006 0800 - Ox5006 0BFF RNG Section 24.4.4: RNG register map on page 771
0x5006 0400 - 0x5006 O7FF HASH Section 25.4.9: HASH register map on page 795
0x5006 0000 - 0x5008 03FF CRYP AHBZ | Section 23.6.13: CRYP register map on page 763
(5005 0000 - 0x5005 03FF DCMI Section 15.8.12; DCMI register map on page 478
0x5000 0000 - 0x5003 FFFF | USB OTG FS j;f;’;;g;' 16.6: OTG_FS register map on
0x4004 0000 - 0x4007 FFFF | USB OTG HS gsg“g"ggg' 12.6: OTG_HS register map on
0=4002 BOOO - 0x4002 BBFF DMAZD Section 11.5: DMAZD registers on page 352
0x4002 8000 - 0x4002 93FF | ETHERNET MAC g Ethemet register maps on
0x4002 6400 - 0x4002 67FF | DMAZ | | |
TR T Y Section 10.5.11; DMA register map on page 335

Table 42. DMA1 request mapping

-

Peripheral
re qul::zsts Stream 0 | Stream 1 | Stream 2 |[Stream 3 |Streamd |Stream5 Stream6 |Stream7
Channel 0 SPI3_RX - EPI3_RX SPIZ_RX SPI2_TX SPI3_TX - SPI3_TX
Channel 1 [2C1_Rx - TIMT_UP - TIM7_UP [2C1_Rx 12C1_Tx 2C1_TX
Channel 2 TIMa_CH1 - 1283_BXT_ Tina_CHZ 1252 EXT_ | 1253 EXT_ Ti_UP TIMA_CH3
RX ™ ™
1283 EXT TiMz_UP 1282 EXT TIM2_CH2 TiMz_UP
Charnnel 3 - 1223 _RX - 12C3_TX TIMZ_CH1
RX TIM2_CH3 R TIM2_CH4 TIMZ_CH4
1| Channel 4 UARTS RX | USART3 RX | UARTA_RX | USARTA_TX | UARTA_TX | USARTZ RX | USART2_TX | warTs Tx |1
N e o
) oy | TIMI_CH4 | TIM3_CH1 ]
Channel § UARTE_TX WARTT_TRiT UARTT_Rx TIMI_CHZ | UARTE_RXU! | TIM3_GH3
TIM3_UP TIM3_TRIG
‘Tf RMO020 Rev 19 3071751
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DMA (Reaqistri za nastavitve delovanja)

DMA controller (DMA)

RMO00S0

USART_DR
Oxi04

Resetl value

10.5.7 DMA stream x peripheral address register (DMA_SxPAR) (x = 0..7)
Address offset: 0x18 + 0x18 = stream number
Reset value: 0x0000 0000
M an st} 28 a7 26 25 24 23 22 21 18 iB 17 16
PAR[H:16]
15 14 13 12 " 10 ] ] 7 [ 5 3 2 1 i}
BAR[15:0]
Bits 31:0 PAR[31:0]: Peripheral address

Base address of the peripheral data register from/to which the data will be read/writien.

These bits are write-protected and can be written only when bit EN = '0" in the DMA_SxCR register,

10.5.8 DMA stream x memory 0 address register (DMA_SxMO0AR) (x = 0..7)
Address offset: 0x1C + 0x18 = stream number
Reset value: 0x0000 0000
Yl a2 2 27 2% 25 24 23 22 21 18 18 17 16
MOA[31:16]
15 14 13 12 1 10 g9 B 7 8 5 3 2 1 i
MOA[15:0]

Bits 31:0 MOA[31:0): Memaory 0 address

Base address of Memory area 0 from/to which the data will be read/written.
These bits are write-protected. They can be written only if:
the stream is disabled (bit EN="0" in the DMA_SxCR register) or

the stream is enabled (EN="1"in DMA_SxCR register) and bit CT ="1"in the
DMA_SxCR register (in Double buffer mode).

Naslov v
pomnilniku

Fri

OR - Organizacija racunalnikov
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DMA (Reqistri za nastavitve delovanja)
10.5.5 DMA stream x configuration register (DMA_SxCR) (x = 0..7)
This register is used to configure the concerned stream.
Address offset: 0x10 + 0x18 x stream number
Reset value: 0x0000 0000

Bits 7:6 DIR[1:0]: Data transfer direction
These bits are set and cleared by software.
00: Peripheral-to-memory
01: Memory-to-peripheral
10: Memary-to-memory
11: reserved
These bits are protected and can be written only if EN is 0"

4

kAl 30 20 28] I 268 25 ] 24 23 22 21 20 19 18 v 16 it 0 EN: Stream enable / flag stream ready when read low
1 CHSELRO MBURST [1-0 PEURSTI O T cT I DBM PLIT: This bit is set and cleared by software.

Reserved 1 LZ0) 0 ST | Reser- 1140) 0: Stream disabled

\ ™ J w Y w ™ | w ved | w w w w 1: Stream enabled

15 14 1 12 o1 T 9 g I 7 A 4 3 2 1 75 ) This bit may be cleared by hardware:

= . 1 1 = = 1 - on a DMA end of transfer (stream ready to be configured)
PINCOS | MSIZE[1:0] PSIZE[1:0] |[IMINC y PINC CIRC 1 DIR[1:0] PFCTRL| TCIE HTIE TEIE | DMEIE | EN | —  if atransfer error occurs on the AHB master buses
- W W | W | w M w I w o | W J W W | - W w T —  when the FIFO threshold on memory AHB port is not compatible with the size of the
A STy - \ burst

When this bit is read as 0, the software is allowed to program the Configuration and FIFO
bits registers. It is forbidden to write these registers when the EN bit is read as 1.

Bits 27:25 CHSEL[2:0]: Channel selection

These bits are set and cleared by software.
000: channel 0 selected

001: channel 1 selected

010: channel 2 selected

011: channel 3 selected

100: channel 4 selected

101: channel 5 selected

110: channel & selected

111: channel 7 selected

These bits are protected and can be written only if EN is 0"

Bits 24:23 MBURST: Memory burst transfer configuration
These bits are set and cleared by software. )
00: single transfer 01: Half-word [?S-bll}
01: INCR4 (incremental burst of 4 beats) 10: Word (32-bit)
10: INCRS (incremental burst of 8 beats) 11: reserved
11: INCR16 (incremental burst of 16 beats) These bits are protected and can be written only if EN is ‘0"
These bits are protected and can be written only if EN is ‘07
In direct mode, these bits are forced to 0x0 by hardware as soon as bit EN="1"

Bits 22:21 PBURST[1:0]: Peripheral burst transfer configuration

Bits 14:13 MSIZE[1:0]: Memory data size
These bits are set and cleared by software.
00: byte (8-hit)
01: half-word (16-bit)
10: word {32-bit)
11: reserved
These bits are protected and can be written only if EN is ‘0"
In direct mode, MSIZE is forced by hardware to the same value as PSIZE as soon as bit EN
=1
Bits 12:11 PSIZE[1:0]: Peripheral data size
These bils are set and cleared by software.
00: Byte (8-bit)

Bit 10 MINC: Memary increment mode
This bit is set and cleared by software.
0: Memory address pointer is fixed

These bits are set and cleared by software.

00: single transfer

01: INCR4 {incremental burst of 4 beats)

10: INCRS (incremental burst of 8 beats)

11: INCR16 (incremental burst of 16 beats)

These bits are protected and can be written only if EN is "0
In direct mode, these bits are forced to 0x0 by hardware.

Bit 20 Reserved, must be kept at reset value,

Fri

1: Memory address pointer is incremented after each data transfer (increment is done
according to M3IZE)
This bit is protected and can be written only if EM is ‘0"

Bit9 PINC: Peripheral increment mode

This bit is set and cleared by software,

0: Peripheral address pointer is fixed

1: Peripheral address pointer is incremented after each data transfer (increment is done
according to PSIZE)

This bit is protected and can be written only if EN is '0".

OR - Organizacija racunalnikov
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DMA (Reaqistri za nastavitve delovanja)

DMA controller (DMA)

RM0090

rri

10.5.2 DMA high interrupt status register (DMA_HISR)

Address offset: 0x04
Reset value: 0x0000 0000

==
3 an ] 28 27 26 25 24 2 2z 21 ) 20 19 8 17 16
TCIFT | HTIF? | TEIF7 | DMEIFT | Rageny | FEIF| TCIFE : HTIFG | TEIFG | DMEIFB | pagery | FEIFE
Reserdaed od ad
r r r r r r r r r | r
-
15 14 13 12.’ 1 b 9 a 7 g 4 3 2 1 0
I
a I/ TCIFS | HTIFS | TEIFS | DMEIFS | pagary | FEIFS | TCIF4 | HTIF4 | TEIF4 | DMEIFd | pagen, | FEIF4
esarved 1 : ad ad
L]
| | r r r r r r r r | r

Bits 31:28, 15:12 Reserved, must be kept at reset value.

Bits 27, 21, 11, 5 TCIFx: Stream x transfer complete interrupt flag (x=7..4)
This bit is set by hardware. It is cleared by software writing 1 to the corresponding bit in the
DMA_HIFCR register.
0: Mo transfer complete event on stream x
1: A transfer complete event occurred on stream x

10.5.4  DMA high interrupt flag clear register (DMA_HIFCR)

Address offset: 0x0C
Reset value: 0x0000 0000

Stream 5  Stream 6
SPI3_TX -
12C1_Rx [2C1_TX

I
253_EXT, Tin UP
™ -
TIM2_CH2
T2 O
TIBZ_CH4
USARTZ_RX | USART2_TX

=
3 a0 2 28 27 26 25 24 23 2 1 2 1 20 19 18 17 16
GTCIFT | CHTIFT | CTEIFY | COMEIFT C-FEIFTICTCIFE | CHTIFE | CTEIFE | COMEIFS CFEIFS
Reserved Reserved Reserved
W W w W w w ! w | w W w |
15 14 13 120 1wt o & 7 k- 3 2 1 0
ICTCIF{ CHTIFS | CTEIFS | COMEIFS CFEIFS | CTCIF4 | CHTIF4 | CTEIF4 | COMEIF4 CFEIFa
Reserved Reservad Reserved
wo | W w w w w | w | w w w |

Bits 31:28, 15:12 Reserved, must be kept at resat value.

Bits 27, 21, 11, 5 CTCIFx: Stream x clear transfer complete interrupt flag (x = 7..4)
Writing 1 to this bit clears the corresponding TCIFx flag in the DMA_HISR register

OR - Organizacija racunalnikov
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USART+DMA-_|

Figure 296. USART block diagram
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USART — stanje , nastavitve

Table 149. USART register map and reset values —_——
. [
Offset | Register Eggﬁﬁgggﬂﬁ;ﬁﬂf";ﬂﬂgﬂﬂ::Emu::h.mmqmns—::
Elw |w wlle |z iz ¢ |3 =

USART CR2 D@ @2 es|s|Ew

- = =L
0x14 ‘ trSResewedreq. %5um:a§g2%§c_ﬂm
Reset value g(ojo|jopgoc|0og0|O0|O({0O|0O]0O

L L

Dodatni reqister za delovanje USART+DMA naprav:

USART_CR3: Control Register 3
ENABLE USART DMA Transmission (DMAT) and Reception (DMAR)
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. hastavitve

DMA — stanje

Table 51. DMA register map and reset values

Status req.

Clear
flags req.

Stevec

Naslov DReq

Naslov Pomn
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DMA — stanje , nastavitve

Osnovni reqistri za delovanje DMA USART naprave:

DMA_HISR

TCIF5 .. Oddaja, TCIF6 .. sprejem

DMA_HIFCR

CTCIFS .. zbriSi TCIF5, CTCIF6 .. zbrisi TCIF6

DMA_SxCR
. CHSEL
. MINC
. DIR
. EN
DMA_SxNDTR

DMA_SxPAR_RX
DMA_SxMOAR_RX

Od prej Se :

RCC_AHB1ENR
USART _CRS3

Stevilka kanala = 4
memory increment by 1
Periph2Memory (0)
Enable channel (1)

Stevec
naslov podatk. registra naprave
naslov v pomnilniku

vklop/izklop DMA
vklop/izklop DMA prenosa
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DMA — krmiljenje (INIT)

Potrebni koraki za krmiljenje DMA naprave (INIT DMA):

1. Vklop DMAL naprave

. RCC_AHBI1ENR : b,;=1 (DMA1 Enable Clock)
2. Vklop DMA sprejema in oddaje za USART 2

. USARTZ2_CRS3 : bg=1 (DMAR bit = 1)

. USART2_CRS3: b,=1 (DMAT bit = 1)

Delovanje:
* sprejem niza znakov RCV_DMA
* oddaja niza znakov SND_DMA

rrl OR - Organizacija racunalnikov
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DMA — sprejem

Potrebni koraki za krmiljenje DMA naprave (RCV DMA):

1. Pocakaj EN bit =0 v DMA_SxCR registru (zakljucek prejSnjega prenosa)
. DMA_SxCR_RX b,=0 (Stream disabled)
2. Nastavitve naslovov
. DMA SxPAR _RX  naslov DR registra (USART2 BASE+USART2 DR)
. DMA_SxMOAR_RX naslov v pomnilniku
. DMA_SxSNDTR_RX Stevilo znakov
3. Nastavitev lastnosti (skupine bitov) :

. CHSEL Stevilka kanala = 4

. MINC memory increment by 1

. DIR PeriphZMemory (0)

. EN Enable channel (1)
Delovanje :

* Konec prenosa:

 DMA HISR : TCIF5=1 (DMA oznac€i konec prenosa)
* Brisanje zastavice:

* DMA HICFR : CTCIF5 =1 (zbrisi zastavico TCIF5)
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DMA — oddaja

Potrebni koraki za krmiljenje DMA naprave (SND DMA):

1. Pocakaj EN bit =0 v DMA_ SxCR registru (zakljucek prejSnjega prenosa)
. DMA_SxCR_TX  b,=0 (Stream disabled)
2. Nastavitve naslovov
. DMA SxPAR _TX  naslov DR registra (USART2 BASE+USART2 DR)
. DMA_SxMOAR_TX naslov v pomnilniku
. DMA_SxSNDTR_TX stevilo znakov
3. Nastavitev lastnosti (skupine bitov) :

. CHSEL Stevilka kanala = 4

. MINC memory increment by 1

. DIR Memory2Periph (1)

. EN Enable channel (1)
Delovanje :

* Konec prenosa:

« DMA_HISR TCIF6 =1 (DMA oznaci konec prenosa)
* Brisanje zastavice:

« DMA_HICFR CTCIF6 =1 (zbrisi zastavico TCIF6)
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DMA — krmiljenje

Naslovi reqistrov:

// DMA Registers definitions

.equ DMA1l BASE, 0x40026000 //RM, page 65

.equ DMA LISR, 0x00

.equ DMA HISR, 0x04

.equ DMA LIFCR, 0x08

.equ DMA HIFCR, 0x0C

.equ DMA USART2 RX STREAM, 5 //Channel 4 on DMAl stream 5 is USART RX
.equ DMA USART2 TX STREAM, 6 //Channel 4 on DMAl stream 6 is USART TX

// Registers differ on address determined from stream number

.equ DMA SxCR RX,0x10 + 0x18 * DMA USART2 RX STREAM
.equ DMA SxSNDTR RX,0x14 + 0x18 * DMA USART2 RX STREAM
.equ DMA SxPAR RX,0x18 + 0x18 * DMA USART2 RX STREAM
.equ DMA SxMOAR RX,0x1C + 0x18 * DMA USART2 RX STREAM
.equ DMA SxCR TX,0x10 + 0x18 * DMA USART2 TX STREAM
.equ DMA SxSNDTR TX,0x14 + 0x18 * DMA USART2 TX STREAM
.equ DMA SxPAR TX,0x18 + 0x18 * DMA USART2 TX STREAM
.equ DMA SxMOAR TX,0x1C + 0x18 * DMA USART2 TX STREAM
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CubelDE — Reqisters okno

Mame Value

v % General Registers

i 00
18 o g

il 12 0o

i 13 oo

i1 o4 oo

i 15 1000

sidf 1 0x40020c14
i o7 g

10 13 g

18 19 g

18 110 0o

18 111 oo

13 12 g

st sp 0x20020000
i e e
1l pe (800002
shif Xpsr 0x41000000
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CubelDE — SFR okno

(x}= Variables ®g Breakpoints 97" Expressions B Modules 22" Disassembly 1} Registers & LiveExpres.. BB SFRs 32 = O
fe Mo %2 | 30 8
type filter text
Register Address Yalue Ll
SOTEDMAT T TTTTTETTEIETITSS
/> UsR 0x40026000  OxD \
a S 1 HISR 0x40026004  Ox110c00 \
: > 4 LIFCR (40026008  OxD :
I 5 M HIFCR 0x4002600c  OxO i
: » 1M SDCR 0x40026010  OxO :
: > il SONDTR Ox40026014 0x0 :
I » 338 SOPAR 0x40026018  OxD .
: > 33 SOMOAR 0x4002601c  Ox0 :
: > 4 SOMTAR (0x40026020 0x0 :
I » W SOFCR 0x40026024  Ox21 .
: > i SICR 040026028 OxO :
: 5 M SINDTR 0x4002602c  OxO I
I > Wi STPAR 0x40026030  OxD ]
: > W SIMODAR 040026034  OxO :
1 5 Wi SIMIAR 0x40026038  OxD !
N\ 5 8 SIFCR 0x4002603c  Ox21 A
oS odoxon 00 o .

LT e ammm—

Device: Cortex_M4
Version: 1.2

Description:
Cortex-M4 core descriptions, generated from ARM develloper studic
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