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o« BEHRMR

AT, (F CPU ZF1E/, SMEIRFREAT. A T FEIRThFE, T N BEARAR X
IR RAHBIR, SMEREGSMREE CPU.

o {FILMER
CPU /it TR EHEIR K, (DeepSleep mode) . [& T RTC, Frfa4bX#EEH . itk
o R TR OB HE A AR A

o fEHLEE
AR, ThRH T 4R RTC 2785 . #8404 WKUP il B EFHE G4 RS
BhL) M
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J E

HERER (BAMD AU B fHE AL B DhAE -

EANEILEE S A B KB, RN S E R (RIS CPUD wrAb 148 A
o NUEREPTH EA) DMA Bfiii, FoRe ok B IAE 82 R0 M 5 20 A & RAM.

o M RAM HUTTER Fe ¥ R AN A A LE Flash 42 L8

o MCU WAZALTHENCHE, SFArrh Il / SRR L EE .

BAM H 1

D2 Bon T M AZICAPIEEERP . EfR T BAM B KA RSN KRG
IRIHFEBHE DD

e b, #HEpdod s, H45 DMA stream0. 12C1 fil SRAM 2 #iGHI. MCU WAZALT
MEARAR S LN A7 45 1L, B 2 5% DMA f&4i .
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1.3.4 anfeF A Keil® MDK-ARM™ T B M RAM $44T F0H5
A X FIF Keil MDK-ARM T H4 ) RAM #4735 73 N ARSIt 75 1025 SR AT T 1A .
M RAM $ATI8 14
A RAM ST S T 1% S T 75 0 4 B B 5 . RAM 34T
IR LL TS RAM 04T 500 (B0, 0 6) :

1. AHEREESCE, BN RAM, 285 FRIETT
2. EFNAE LA RAM XI5

K| 6. MDK-ARM /1470 E

S User

B 5T main.e

{ E:T strm3Mdace_hal_map.c

' E]' stm3 il it.c

Pl stm3tdoit_mm.c
x

+ g code_ram.c

Aol

e
k3 Cptions far File ‘code_ram.c’

4| Propees |cces |

Mamary Assgremen

@ [IFAM1 2000000 H&iﬁfﬁ%ﬁ?
Fary Irtinkzed Ciata I<de‘-!'-l> -
(Other Diata |l:du'-a|.l:- _ﬂ

MSv36194V2

M RAM AT H ¥y

M RAM $AT H T A BEFR 7 75 AT Rk A5 3R

1. @ AHER, BB NNt (startup_stm32f411xe_ram.s) , %3
PR AEAETE RAM H o

2. KEZE RAM AT 1) W AL BRRR T I —ASE SO U408 stm32f4xx_it_ram.c)
i,

3. TESHOEF, KEFTRE SN IERF RAM X (S0 0 7).
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7. MDK-ARM 73 8004

4.

R R R A R A A R R AR R AR AR AR R AR AR R R R R kR

; ®*%% Spatter-Loading Description File generated by uVision ##%

R A N R A R R AR AR R AR AR R R R ER R

LE_TROM1 0x03000000 Ox00080000 { ; load region size region
EE_TROM1 0Ox0B000000 Ox00080000 ; load address = execution address
*#*.0 (RESET, +First)
#* (InRootfsfSections)
LAWY (+RO)
¥
RW_TRAM1 0x20000000 0x00020000 { ; RW data
*.o0 (BRESET_ram, +First)
startup stm32f4llxe ram.o (+RO)
code_ram.o (+RC +RW)
stm32f4xx it ram.o (+RO +REW)
LANY  (+BW +Z2I)

M

RKTWHGED, HZ% OB EcE (B008) -

K| 8. MDK-ARM £ i3 i

[ Options for Target ‘Use_case' ﬁ1

Device | Target | Output | Listing | User | C/Cos | Asm  Linker | Debug | Utiities |

™" Uise Memory Layout from Target Dislog X/0 Base: |

[~ Make RW Sections Postion independent RAD Base: [BX02000000

[T Make RO Sections Postion Independent WMIW
I Dont Search Standard Librades

W Repod ‘might fal” Conditions as Emors

disable Wamings: |

”I |
hﬂ{*ﬂ [\use_case sct J Edt.. | '

=cpu Codec-Mdfp "o .
-ibrary_type=microlib —stict —scafter ™ \Use_case sct”™

3§ i

OK Cancal Defaults Help
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1.3.5 {4 IAR-EWARM T E4% )\ RAM $ 4T/ HY

M RAM 4TS

AR TR E N RAMO R X, FEBERERS U Cich Fe X (B0 09 . U2
1. BTG BER A g AR, X RAMO FHudkIX .

2. IEENEEEIE B BN 4L Y “ram0” ) X B I AE ] #) RAMO.

3. EEEA U, DX E ram0 MEA RAMO X1,

K| 9. EWARM 454583 1 T+ 4%

F*##4ICF#44 Section handled by ICF editor, don't touch! #*%%/

JS*-Editor annotation file-*/

/% IcfEditorFile="#TOOLKIT DIRs\confighide\IcfEditor\cortex v1_0.xml"™ #*/
/*-Specials-*/

define symbol _ ICFEDIT intvec_start_ = O0x08000000;
/*-Memory Begiona-*/

define symbol _ ICFEDIT region ROM start = Ox08000000;
define symbol _ ICFEDIT region ROM end = = OxO0207FFFE;
define symbol _ ICFEDIT region BAMO start = 0x20000000;
define symbol _ ICFEDIT region BAMO end = Ox20001FFF;
define symbol _ ICFEDIT_ region REM start = 0x20002000;
define symbol _ ICFEDIT region REM end = Ox2001FFFF;

f*-Sizeg-*/

define symbol _ ICFEDIT size cstack = 0x800;
define aymbol _ ICFEDIT_size heap = = 0x400;
J#%+% End of ICF editor section. ###ICF#34+/

EXEZAEE
RFFTER R

ARAMEE kR
TE X kX5

@ne symbol BRMO intvec start = 0x200000007

define region ROM region mem: [from _ ICFEDIT region ROM start_ to ICFEDIT region ROM end ];
define region RAM region

define memory mem with size = 4G;

mem: [from _ ICFEDIT region RAM start_ to _ ICFEDIT region BREM end ]

@n REMO_region = mem: [from _ ICFEDIT region RAMO_start = to _ ICFEDIT region RAMO end_  ];

define block CSTACK with alignment 2, _ ICFEDIT size_ cstack

> : : 1ze : bl B R R
define block HERAFP with alignment g, size _ ICFEDIT size heap {1z

A S X L (X By

initialize by copy { readwrite, section .raml, section .intwvec BEMO, ro cbject stm32fdxx it ram.o
do not ITitiarize—{SoCriTm oIt

place at address mem: ICFEDIT intvec_start | readonly section .intwvec };

@t address mem:REM0_intvec start | section .intvec_@

place in ROM region { readeonly }:
place in ERM region { readwrite,

block CSTACE block HERP )i
@e in REMO region { section .ram0 };

X ramOR BN E
T E X AIRAMOX 1]

MSv36191V1

M RAM ST 5 SCAF

WMFATHRE RAM FIE S, 1558 SO T -

1. EHIRSER FI k.

2. kPt CICH Ynit it

3. Ak R B Ak OE .

4 %ﬁiﬁﬂjlﬁiﬁ% SR TEARIS Bt A PR - B R N B 88 U P e I IX BL R (491
Ny .ram0) .
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M RAM $hAT H

M RAMO $hAT H W7 Ab BAE 7 ()25 B8 4 T BT ik -
1. HEFEEEES S (icf) (W09 .

a) ENXE A mERFTERHLEE: 0x2000 0000,

b) EAIEERASTE A S B4 N .intvec_ RAMO F 13 [X .
2. FEEzIE (W0 10 .

3. BEAE RAMO AT I A T A BEFE 5 R 37 16 stm32F4xx_it_ram.c W, @1 (100 (11
RAMII 011 HHARA,

4. KrEREFMS S RAMO, ZsLBl'E, K Systeminit B ) VTOR ZA7 80 &
e
SCB->VTOR = 0x2000 0000 | VECT_TAB_OFFSET
P 10. 555 EWARM Ji 3 SCPE SR Ab B e

MODULE Zcatartup

;; Forward declaration of sections.
SECTION CSTRCE:DATA:NORDOT (3)

SECTION .intvec:CODE:NOROOT (2)
EXTEEN _ iar program Start
EXTERN SystemInit
PUBLIC _ wector_table
DATA

__wector_table

DCD sfe (C5TACK)
DCD Reset_Handler ; Reset Handler

SECTION .intvec REMO:CODE:ROCT(2)
PUBLIC _ wvector_table RAMO
DATA

| _vector_table RAMO

DCD afe (CSTACK)
DCD Reset Handler ;7 Reset Handler
DCD HMI_Handler ; NMI Handler
DCD HardFault Handler ; Hard Fault Handler
DCD MemManage Handler ; MPU Fault Handler
DCD BusFault Handler ; Bus Fault Handler
DD UsageFault Handler ;s Usage Fault Handler
DCD ] # Reserved
\_ DCD i : Reserved ,

3

14/24 DoclD026482 Rev 1 [English Rev 3]




J32 2 e I Bl

ANA4515

2 o FH 2 d 41
ACRIE I RURAS B T ML e TFR I, T B0 T R 4 i R JEHT R O
TREHER.

2.1 HE K

)

O fEIR T R R A RIS

P 11 T BIAE

PC# i R R aR

CORTEX-
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512KB
Flash

128KB
SRAM

NUCLEO-F411RE

E¥N

INT1
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STM32F411xx it FH [ 45
N A% T R T 9 STM32F411xx Ah k-

i

BN A T 2 B4

—  HSI: 16 MHz &% 5

— LSE: 32.768 kHz fli#4MidbdE, IKsh RTC i #h

SysTick E I 2%

I B 2% FH T SRR A R SR = AR R (iR .

GPIO

—  PAO: FIfER P #l Amse B2 510 CNREALAE ZCnie i )

- PA3: &E NG, H USART2_RXfHiA LRl (ARREERAE) M 1 AsE U i

- PB5: WENHIAN, HAWIhEEZERE X-NUCLEO-IKS01A1 _Lff) MEMS 5]
o iZ 5] B SR CPU M B AR AR 5 r e i

— PB8 (12C1_SCL) #1PB9 (I2C1_SDA)> ##:%| MEMS [ PB6 1 PB9

- CHREEHI A TARTh R U, AN /O BB TR AR, LD ThkE.

DMA1

% CPU b THEIRFLARS, DMA1 A RAEHmEUE .

— Stream0: ffifg, Hk#zCkE 12C1 BI%HE

—  Stream6: ffifig, HRK&EdE L% % USART2

- PAHMEIER AR

RTC

RTC & — AL E R8s / vhes, et 7 BA . BB, 5ot A st (a8

HF. EAEH LSE .

12C1

12C1 £ 0 AR BRAs B, 3% AT IA %] 400 KHz.

USART2

USART2 FIsk[a USB Bl & NE4E S GiEiid DMAD .

USART2 it B U1 F

- FKE=81

fFIEAL = —AME 1AL

Al = LAHE

PR = 9600 JPkE

LRI HIZEH (RTS A1 CTS f55)

RAM

YRS AR, A RAM AT — MR
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2.3 ThRe g
S FRBIR BEER A 1 12 PR ASHLFT AR -
12. Fi IR HL

s

T o ~. :) DMAf i T
MEMS{JEH DMAfERISER
DMAﬂ:mnﬁk
I DMA
| 5 C
\1&1743

AN MEMS EXTI70 @
N
~
_ Mgws—EXTl 1

UART (RX) EXTI=0

¢ UART (RX) EXTI = 1

MEMS EXTI=0
UART (RX)
\) UART (RX) EXTI=0

"

MEMS EXTI =1 k

DMAfEHITERR EXTI = 1

ﬁmgﬁfﬁ

B ETER e
HREHER (BAM) DMAf&##fT

MSv3R175V1

ISz P 9 3 2O IR0 T
1. EWKAERS L. BOMEL T ARG T STDBY #ial (Rl .

2. WP TR (FF NUCLEO-F411RE # b)), JF4RizfT M. CPU # A SLEEP1
IRAS, [N DMA 1% 2 5hE Bl USART2 Al USB L ER [ o Hi sk,

3. 4 DMA f&5ise i, CPU M SLEEPA rRmefig 3fi3k N STOP, 4% /1 iz B T M A i
BXE (1013
1: Flash %R CPU NBEIRFER: INTfEisiT
2. fE1I Flash FIf} CPU NHEARAE R ML E E7x T BAM IhaE
3: fERERTIAIEL, Flash 0% FIN CPU JyBERFI T : Mk 101 Sk BR B AN [5) B B2 PR AS T
ORI ) H & b SR ARSI B D) o
4. {HEERTIAEL, {51k Flash [Ff CPU NBERRFE R . ki /o e 8 —AE = E .
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13. )5 B AL B 5

WakeUp from STDBY ...
Enter to SLEEP1 ...

R HE R HE R HE R R EE H R H RS F R S HH B EH H R E IS ES
£ F

# RN4515=Dynamic Low Power Efficiency In The STM32F41l1 §
i ]
B e R R e i e i e e e e s E i e

1: Flash active while CPU in sleep

2: Stop Flash while CPU in =leep

3: Enable Time 3tamp and Flash active while CPU in sleep
4: Enable Time Stamp and stop Flash while CPFU in sleep

WakeUp from SLEEPl and enter to SIOP ...
Read configuration menu and press any key board o wakeup

from STOP
>

i

RGN EIEE AN JEE N SLEEP2 IRAS, S5 kB E .
—HEFETHCE, USART2_RX LERIAME AW CPU MR AR AR e it

;PU FUGENBEIRA X, (SLEEP3 IR , [HI DMA f£4i{5 2Bt USART2 Kki%
DMA fE55e i, Hc&giiEl, CPU Bl & MEMS Jfit N SLEEP4 IR, 54500
HETHZEE) (UP B, DOWN 7)) . BEIREE - DMA ik ##H# Move MEMS UP or
DOWN #HHt (5 E..

14. %45 MEMS iz3), [FI CPU JNyMEIRAR A H INAF = 1k

8.

18/24

Read configuration menu and press any key board to wakeup
from STOP

>

WakeUp from STOP and enter to SLEEP2...

Select Your Configuration ...

>> 4

Configuration Selected Correctly
WakeUp from SLEEP2 ...

ENTER ©o SLEEFI ...

WakeUp from SLEEP3 ...

Enter to SLEEP4% ...

#3% Move MEMS UP or DOWN ###

MEMS #3)5, CPU MEEIRAAMEE, FlE 12C #0481 DMA, 1%k H MEMS )%
o SRJG DMA s K EEHE 2] RAM, U NFELE, CPU R[EIIEIRE, (SLEEPS
RED .
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9. —H DMA Hdlithsep, it CPU, f£H iR [ml MENRAE X 2 1 Ab BLIZ L 404
(SLEEP6 k%) .

10. ¥4 CPU 4 FHEIREI (SLEEPG6 RZ&) HINMFELL, DMA Kik—/5e#H &S
USART2, fff MEMS Jraflit gk (010 15) .

K15, L E 4 1 {1 H SR B

£$% Move MEMS UP or DOWMN #£5#

swnmmmmmnmnwnw Direction Display *wesswswswswws *
UP Direction

wawmwnnwnnnww® TimeStamp Display ***eswwaawwwas

00:00:00:000: Enter STDBY
00:00:02:145: WakeUp from STDBY
00:00:02:146: Enter to SLEEP1
00:00:02:904: WakeUp from SLEEP1
00:00:02:904: Enter to STOP
00:00:04:179: WakeUp from STOP
00:00:04:180: Enter to SLEEP2
00:00:04:982: WakeUp from SLEEP2
00:00:05:475: Enter to SLEEP3
00:00:05:552: WakeUp from SLEEP3
00:00:05:554: Enter to SLEEP4
00:00:09:078: WakeUp from SLEEP4
00:00:09:078: Enter to SLEEPS
00:00:09:079: Wakeup from SLEEPS
00:00:09:080: Enter to SLEEFS

#% Move MEMS ##
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I FH FELALTH A
CEEEHSR

IEAT R FIANI & FIR VS AR AT, K PC %423 NUCLEO #R, 1 0 16 iR,

16. {3045

EPC

ERRA%

MSv36167V2

14T N BT AR 0 R
e  Windows® PC
e NUCLEO-F411 #1 X-NUCLEO-IKS01A1 #x

o FIH—/MUAIUSBHIE L INUCLEOK I H, FFi%ENUCLEO# A R ST-LINK AT
Fgfe

o AR E LSRN
R 2. i AL RS OE R

NUCLEO-F411RE X-NUCLEO-IKS01A1
12C SCL (PB8) 12C SCL
12C SDA (PBY9) 12C SDA
PB5 LSM6DS0_INT1
GND GND
B E

i —BAAS (R MDK-ARM T B8% V5.14 I Aitik Level3(-03) 4wi%) Sl T i i il

Ho
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IS FH HLJAEH #E

3.3

3

I P LA T R

ASEER T F AT T 3R AT 1 R AR EAT LA

o NfFfFILH CPU JyMEIRAL
o INAFHUE H CPU NBEARAL .

O 3R T HBMRASHLH MEMS JEFRS (SLEEP5, RUN7, SLEEP6 £ RUN8) 315

) 251 A
% 3. L TH ARG
- s . Y VH FE
i B 3 BOE RIS -
(uA)

. FLASH. RTC. USART2. DMA1 ({{

T 970
Flash 3% [F i CPU Ak HEAR stream0 1l stream 6 f#1f%) . 12C1
{511 Flash [Ai CPU 4bFHEAR RTC. USART2. DMA1 ({Y streamO F! 710
(BAM) stream 6 i) . 12C1

O 3 RRHIRIEK UL 27 % M HILEAE, AMATET STM32F411xx LI Flashl)[1CPU

OO0 ThEE (BAM) 153,
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R ZEIR4S H T 5 RAM S2BL (HH STM32F411 F= 54 BT (i) [ 48R, #h 8 T3
EF A% F .

P E SR, B BAM  (fZ1E flash [A CPU ABEIRA ) , AT 4 H i T #E I & %
K. EiE VAR STM32F4 11 xx R Sh#er, I H T HAREEHE, FithEss
B8 B OIRZS A 1, LR T 2 T 4E .
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BT s

5

3

Bir b st

R4 AT I

H 3]

A

AR

2014412 H 19 H

HIUGRRAS o

201546 A 8 H

BBR T A A AT, BRSO T [
(STSW-STM32154) .
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