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1 Introduction and document description rules
1.1 |l ntroducti on
This user manual provides application develo
how to use -M&CtUr ¢Ilmiero system architecture, m
peripheral s.
For infor matfiConr t-MBcwtr eAr m| e &s BCoreff-ex t o
M4 Techni cal Refiermlneaes eMarmnaifadr t o the corresp
for detailed dandoswmahi @a®m, mddenlensi on and el e
characteristics of the device; for all/l MCU s
corresponding datasheet for memory mapping,
number .
I't i s hereby decl ared t hathereeihrya fSteari croenfdeurc tt
"Geehy".
12 Document description rul es
121 " Regi ster functional description" rules
(1) Control (CTRL) register st @Gbrye saolflt wasreet" ,t o
unl ess otherwise specified.
(2) The control registers abeeusabdi bpsfobl maeék
a distinction. Thrallee-6cCE@gDbeab B,
SEBetup a-8édl BEL
(3) The state register abbreviation is usual/l
di fference.
(4) The value and data registersbDATAY4al ly incl
which are not followed by verbs, such as:
1.22 Ful | name and abbreviation description
Tabllbbreviation and Description of R/ W I
R/ W mode Description Abbrevi
read/ wri Software cawmrirteead harmsd b R/ W
reaacdl vy Software can only read R
) Software can only write this
wr otnel y ) W
reset value wild/l be r
The software can read this bi
read/ cl e RC_ W1
0 has no effect on t -
The software can read this bi
read/ cl e RC_ WO
1 has no effect on t -
www. geehy. com 8



R/ W mode Description Abbrevi
The software can read this
read/ cl ear ) ) N ) RC_R
automatical layndc lwverairt iing ttohiQ
The software can read and se
read/ set ) ) R/ S
effect on this bit,
| The software can read this bi
reeodcdhl y wri ) RT_W
event but has nloueefoffectthiog
The software can flip this bi
toggl e ) T
no effect on this b
Tab2FRunctional Description and Ful/l Name
Used Registers
Full namegl iisnh E English abb
Enabl e EN
Di sabl e D
Clear CLR
Sel ect SEL
Configure CFG
Contrl CTRL
Controller C
Reset RST
Stop STOP
Set SET
Load LD
Cal i bration CAL
Initialize I NI T
Error ERR
Status STS
Ready RDY
Software SW
Har dwar e HW
Source SRC
System SYS
Peripheral PER
Addr ess ADDR
Direction DI R
www. geehy. com 9
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Ful l namegl ii ssh E English abb
Clock CLK
Il nput I
OQut put (@]
Interrupt I NT
Dat a DATA
Si ze SI ZE
Divider DI V
Prescaler PSC
Mul tiplier MU L
Period PRD
Tab3Frul I Name and Abbreviation
Ful | name in Englis English abbr ey
External Memory Contr EMMC
Static Memory Contro SMC
Dynamic memory Contro DMC
Reset and Clock Manage RCM
Power Management Uni P MU
BackRiepgi ster BAKPR
Nested Vector Interrup NVI C
External Interrupt [ Ev EI NT
Direct Memory Accessts DMA
Debug MCU DBG MCU
GenePatpose I nput Outp GPI O
Al ternate Function | npt AFIl O
Ti mer T MR
Wat chdog Ti mer WDT
I ndependent Watchdog | WDT
Wi ndows Watchdog Ti mg WWD T
Realli me Cl ock RTC
Universal Synchronous Asynch USART
I ntlenrt egrated Circuit 1 2C
Seri al Peripheral I nt SPI
www. geehy. com 10

of

Mo dul

€



Ful I name in Engli sk English abbr ey
| ntleCr Solunntder f ace 1 28
Quad Seri al Peripheral QSPI
Controller Area Netw CAN
Secure Digital Il nput ¢ SDI O
Uni versal S&Epiexld BDey i Ew USBD
Analktom@i gi t al Converte ADC
Di g4 ®#Aaalal og Converter DAC
CycRedundancy Check Calc CRC
Fl oat Point Unit FPU

www. geehy. com
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2 System architecture
21 Fuhbme and abbreviation descripti
Tabd4Rull name and abbreviation descriptio
Ful l name in English Englaklbrevi g
Advance®eHif gh mance Bus AHB
Advanced Peripheral Bu s APB
Core Couple Memory CCM
22 System architecture block diagram

Ar#fiCor &-M4&core in the product has FPU, whil e 't
of products (unl essbhoydrd wisee cpree.i fied) is

The system mainly consists of eight master m

The master mpuubeB ameés SoFCoArrtAd4Ecor e with
FPU, g®@muempalse DMAAur geser @MA2, and DMA2 peri
bus, Et hebimsetamMdMAUSB OTG HS DMA bus.

The sl ave modul es-bairseb uiBnt enranianl iFltaesrhn all me mor
SRAM1, auxiliary internal memory SRAM2, AHB1
connected peripherals, peripherals on AHB2 b

The bus matri X oprmo viodesupgpopltatt he master modu
sl ave module. The matrix can realize concurr
efficient processing capacity when multiple
speed.

It al so -hiats @o Brde momuy, eand it can access only
The name and description of the bus are show

Tab%Bus Name

Name Description
U s Connect the instcCoct-ddrc obres amfd Arhne
Used for obtaining instruy
Db U s Connect the dfQoa tbMMEc @fe Aamd t he
Used for text |l oading and dsg
Connect the sy5Gemt-#¥Fsone Anmh t he
Shus Usee for accessing the data in
DMA memor y Connect the main interface of DM
Realize transmission related tgd

www. geehy. com 12



Name

Description

Connect

the mai npemitephérmaales od n d MY

Et hernet O

The

DMA periph I't can not only realize access of
realize transmission among
Connect the main interface of Et

USB OTG HS
bus

Connect

The

data are | eaded/ostyorn éd oiumg ht |t
the main interface of USB
data are | oaded/ stored in the

Bus matr

Coordinate

the access amoallgg amoidtul ne

during arbitration.

AHB/ APB b

The

The

bridge

-8 doni t

provides synchronous <cor
access to APB register

automatically.

www. geehy. com
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Fi guaARM32F405/AAMBR26407/ 43ysEe® Architecture BI

Di agram

NVIC
Mt with FPU

JTAGSWD

| -bus

CCM Data RA|

S bus

ART

FMC
Flash

Ethernet MAC

]

<> MainSRAM
<> Annex SRAM
AHB bus matrix
AB3 EMMK:\'>| SRAMExternal |
memory
<— > FastusBoOTG

[_croa  K—>

o
g
<> RNG
RCM < —>
e
N/
AHBAPB AHBAPR
AN AN

MR/ 3/4/5/6/7/12/ 1

p TMR 8/9/10/11

i

—> USART 6
RTC (—>
ot k= = mwzs |
IWDT K—— SDIO
SPR/ | 22 (—> N— SPIL
SPI3/ | 23 K— SYSCFG
USARY 3 C—>
—{  Tsensor |
UAR 5 —
12C/ 2/3 i N

CAIV 2
DAT 2

J!

Not e:

(1) APM32F415xG/APM32F417xExXG has HASH processor and CRYP, while
APM32F405xG/APM32F407xEXG do not have; APM32F407/417xXExG (except
APM32F407RxT6) has Ethernet and DCI, while APM32F405/415xG and APM32F407RxT6 do
not have.

www. geehy.
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(2) Actually, APM32F405/415xG APM32F407/417xXEXG series has two USB OTG_HS, and they
share the clock, reset, bus address, CPU interrupt, power supply, pins and other related
resources. Only one of two USB OTG_HS can be used at the same time. Their difference is:
one has on-chip UTMI USB PHY (there is internal PLL with 60MHz output), while the other
does not have.

B APM32F4xxRxT6 series dondt support EMMC modul e.

(4) For product information of each model, refer to the datasheet.

23 Memory mapping

The assigned addresses of memory mapping inc
peri phewxalip) Flash (including main memory are
and opti onchiyp eSBAM,onand mheds upgéemigp AelBabhead( API
peripheral s). Pl ease refer to the data manua
specific information of various addresses.

231 Embedded SRAM

The product has backup SRAM (4KB) and system
SRAM is divided: i 9RAMI h(r 2 WB),t SRAM2 (16KB)
(64KB) .

SRAM1 and SRAM2

The main SRAM1 and auxiliary SRAM2 can be ac
bits) or full word (32 bits). The mapping ad
0x2000 0000, and the maéaad mbmpdalle AHMB. be acce

Core comembey (CCM)

The mapping address of CCM (64KB) is 0x1000
accessed by CPWUsthrough D

232 Bit band

ArfiCor &-M& memory is mappbdndi aheawo bBht it maj

each word in the alias mebneonrdy naernecar yt.o VWrniet ebia
word to the alias memory and t herheanwiel |l be t
write operation olna nalre at. a rBpdath ofe rtipeh elriatl r eg
SRAM ar e magbpietd bianntdo area, and it i-s all owed

band write and read operations.
The foll owing gives a mapping formul a:

bit_word_addr=bbytbandfdedsé3dnumberl 4
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24 St ar t ufpi gcuornat i on
APM32F4xx series MCU realizes a speci al me c h
BOOT[1: 0] pin, there are three different sta
only start from Flash memory or sy-shem memor
SRAM. The smdmartyed as the start zone is deter
startup mode.
Tabé6*t artup Mode Configuration and Access
Startup mo
configuratistartup Access mode
BOOT1 BOOTO |
) Themain flash memory is
Mai n f|
space, but it can still
X 0 me mor y
address, that is, the ¢
" Fl &sh
can be accessed in tw
The system memory i s ma
Syst en )
0 1 (0Ox0000)PDObut it can st
me mor y
original addr ess
SRAM can be accessed o
1 1 Buiilnt SR
addr ess.
Not e:
(1) The boot space address is 0x0000 0000
(2) The original address of Flash is 0x0800 0000
(3) The original address of the system memory is Ox1FFF 0000
(4) The starting address of SRAM is 0x2000 0000
(5) The user can select the startup mode after reset by setting the state of BOOT[1:0] pin.
(6) BOOT pin should keep the user's required startup configuration in standby mode. When
exiting from the standby mode, the value of boot pin will be latched.
(7) If you choose to start from built-in SRAM, you must use NVIC's exception table and offset
register to remap the vector table to SRAM when writing the application code.
Physical remapping
After BOOT pin is selected, MMSEL bit of SYS
modi fied through software program to configu
fro@odle bus. See SYSCFG register for specifi
Embedded BootLoader
The embedded nBodoet noadderbe selected to reprogr
www. geehy. com 16



which of the following serial port:
USART1
USARTS3
CANZ2
USB OTG_FS sl ave mode

www. geehy. com 17



3 FLASH memory

3.1 Fuhbme and abbreviation descript.i

TabT7Rull name and abbroefviteetrimen descriptio
Ful | name in English English abb

FIl ash Memory Controlle FMC

On¢ i me Programmabl e OTP

Fl ash Accelerator FACC

32 I ntroduction

This chapter mainly introduces the storage s
read/ wr it eumlrooctke/cltacokn ,characteristics of FI ac

register functional description.

3.3 Main characteristics

(1> Flash memory structure
Contain main memory area and informati on
The capacity of main memory area is up t
The informati an ibnltooc ks yisst edn vrmiedweory, OTP
option byte three areas
The capacity of the system memory area i

BootlLoader Ppioguamgu®e6 Ul D, and mai n me mc
capacity information

The OTP area is 528Bytes, 512gOTBebytes
data, and the remaining 16 bytes are use
corresponding OTP data bl ock

The capacity of the option byte area is

(2> Functional Description

Operate the FIl ash:

- Read

- SectMashk Erase

- Write

- Read/ Write protection
Oper atoepttihoen byt e:

- Read

- Erase

- Write

- Read/ Write protection

5
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34 Fl ash memory structure

Tab8FRl ash Memory Structure

Bl ocK Na me Address range¢g Size ( Sectdg
0x0800i0XMB®LO 3F 16K Secto
0x 0840000x 0800 7F 16K Secto
0x0800i0&M®BMO BF 16K Secto
0x 0800700008000 FF 16K Secto

Mai n memory
O0x08017T000801 FH 6 4 K Secto

0x08027T000803 FH 128K Secto

é é é
0x 080 ET00x000800 F FF 128K Secto
System m
O0x 1FFFTO00X01I0FOF F 7 7 30K -
I nf or m (ROM)
bl oc K OTP ar e O0x 1FFFTO7Xx810FOF F 7 A 528 -
Option OX1FFFI®OOMFF CO 16 -

Note: The number of sectors indAPMARBEADE/  dahBX®ain memory |
APM32F407/ 4%xExsGproducts is rel aFldshseet Hd ec Dma @i tMa naifa |

for the capacity of Flash of different model s.

35 Fl ash memroy f uncottiioomal desc

351 Read FIl ash

FIl ash has a prefetch buffer area, and it can
supply voltage is not | ower than 2. 1V.

The reading speed of Flash is affected by th
number of wait cycl ensd ipsowaefrf escutpepd yb yv oH QlLaKg ea.

the wait cycle is n, and the rising base of
., When (n+1) X is |l ess than the maxi mum va
nX HCL K@ +71X
., When-1{nX is greater than the maxi mum val

NXHCLKO maxi mum value

Tabd9X% Affected by Voltage Range and Maxi mum

Vol tage 1.8V 1V 2. 2V 4V 2. &V 7V 2. BV6V

X 20MHz 22 MHz 24 MHz 30MHz

Maxi mum | 160 MHz 168 MHz 168 MHz 168 MHz
Not e:
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When PMU_CTRL register VOSSEHEDK téselmdaMHmumwhahu¥OBSESEL =
maxi mum value of HCLK is 168MHz.

CPU frequency can be adjusted by selecting d
adjust the reading speed of FIl ash.

3511FI| aabcel eFACCOT (

FACCaccel erator can improvieashe xetchati omhesplk
can execute programs with fewer wait cycles

Prefetch buffer ar ea

When needi ngaitto ciyncsleer tt o access Flash, the ne
FIl ash camedd tphCQeoodueghbuls, to i mpatoewe the acces

l-cache

lcache is an instruction bu-thehememaor e The i
obtained without delay. The-bsystieamteanctsoose
cache awédchkkefluncti on can be enabled through
FMC_ACCTRIiLsrer .

D-cache

Dcache is a data buffer memory. The system a
Fl ash t BBrusugho D educe the wabiutsi nigs tpirmeo.r Atcoc els
bus. The system cabhidstomstd-aktheonsnd nL D8 D
cachenction can be enabled through DCACHEEN
register.

352 Main memory bl ock

When erasing/ wrineimmmgyFtl a sthhe amainm | onger be r
Number of parallel bits

The number of parall el bits is the number of

ersa ng/ wroihtei bkd asd it is determined by the po

and the use of external power supply. The nu

by programmingithefPESMI CZETRL register. The d

factors and thelnbmber aoft paoahl in the table

Tabl@®el ati onship between Determinant Factors a

Vol tage r 1.-B. 14 2.-2.4 2.-24.7 2.-F.2.-F.6 (external

Number of

) 8-bit l1eit 32bit 64bit
bits
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3521Erase main memory bl ock
FIl ash can support sector erase and mass eras
not affect OTP sector or configuration secto
Mai n megmatyor er ase

Sectoriseraseindependent erase according to t
selected by the program, which wil!/l not have
selected for erasure.

After t hecadaorr( eoctafsleash write operation) is ¢
bit of FME€tB8TSwiebgi be set. I f OPCINTEN inter
operation completion interrupt wild.l be trigg
page to be erased must be a valid page (the

area and the address not protected by write)

Mai n memoser ase

Thmaserase operation will erase all the cont e
FIl ash, so the users need to pay speci al atte
of i mportant data caused by misoperation.

Mass erase do&P settaffectcOnfiguration sect
3522Write main memory block

FIl ash suppowios dhy we,r dh-atafmdl wroiutbd eoper ati on,
specifically depending on the number of para

l'tdéds i mpmheamtwhet her the destination addres:
before wriethisuge cor.Feashwuoniti nouisito ble ear sed
before writing.

I f the destination address has write protect
write protection error wildl be rtergiigsgteerre d s( WP
set to "1").

I n FMC_STS register, there are three write e
(programming alignment error), PGPRLERR (pro
and PGSEQERR (programming sequence error).

Programming alignment error

To progreamhmiri 128i nes of data to the FI ash,

alignment error wil|l occur, and the PGALGERR
Programming parallelism error
I f the width of the write operation is incon
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the writenowielrlatbe suspended, a programming
generanddf he PGPRLERR bit wildl be set to 1.

Programming sequence error

The correct programming sequence i S:

(1> Confirm the operation currently not performed to the Flash through
FMC_STS[BUSY]

(2> Set FMC_CTRL[PG]to 1
(3> Conduct write operation
(4) Operation is completed, waiting for BUSY bit to be cleared to zero

I f the programming sequence is wrong, a prog
occur, and the PGSEQERR bit will be set to 1

3523Lodkn! oc k

FMC CTRL[LOECKIY clam set to 1, so as to | ock FI
the main memocgnbhot kbarpgrmaogr amed

Write the keywoan@GCDEB&Bt70 0tlh2e3 FMC_KEY regi st
and when the system detectbeanl|l bbki h@CKehuen
FMC_ CTRL register to zer ot hrdali ans hmecromrrtyr dll orcekg i
wi | | be unlocked.

3524Buf fer

3.5.251

3.5.3

I f the write operation otaEhashthevdhvasi saom
and-cBche wildl be modified.

I f theperade on of Flashciachet ®delsdt htehae adat a n
shall be written to the cache before it.

nterrupt

An interrupt will occur in case of any of th
End of operation: End of erase/ write ope
Write prot eertfioornm eerrraosre/ wr i t e operati on
protection area

Programming error: An error occurs durin

5

5

5

When OPCINTEN bit or ERRINTEN bit in FMC_CTR
the corresponding interrupt evabhtedoccurs, an
Option byte

The address and composition of the option by
table, and the specific meaning description
of FMC_OPTCTRL register.
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Tabl®nstruct.

onsesfor

Op

tion

Addr e s {

Option

Functional

descr

BORLVL

Brownout

reset

5 WDTSEL Sel ect the watec

OX1FFF (

6 RSTSTOP,Reset occurs when en

Reset occurs whdmnda
7 RSTSTDB

mo d e

15: 8 RPROT Read protectio

11:0 NWPROT No write protegd

Ox1FFF (

15:12

3531Erase/ write option byte

The option byte must be unl ocked bef

The programming sequence of option

(1) Confirm the operation currently not performed to the Flash through

FMC_STS[BUSY]
(2) Write the programming value to FMC_OPTCTRL
(3) SetFMC_OPTCTRL[OPTSTART]to 1

(4) Operation is completed, waiting for BUSY bit to be cleared to zero

Not e

erase/ wrmemomnypyeblaadé¢loni
after the option byte w
be perfornmedvraftteeropteheatad

I f the page
i mmedi ately

steps must

W Unlock the main memory block
YWr iocx@®i8h heddr edsxs4d0023C30
yLodkhmaime moblock

After the

above three steps are

t he mai n mecrooulyy edrl foccrkme d .

3532Lock/ unl ock

FMC_OPTCTRL[ OPTLOCK] <can only be set

ar ea.
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Wrtie t he keywor dasn @0xx40C85100 62EA73FB t o t he FMC_OPTK
register, and when the system detects wunl ock
OPTLOCK bit of FMC_OPTCTRL register to zero
unl ocked.

354 Write protection

I n or der atcocipdreenteadt rewriting of Flash due to

default state, the Flash supports write prot
sectors; when the corresponding bit of the F
is at |l ow |l evel, theecowpneaeadspecn didng asrect dire wie

cannot be erased/ written.

3541Wr i te protection error

FMC_STS[ WPROTERR] is a write protection erro
when any of the following events occur s:
, Perform erase/writepopeeation &doeathe wr
, Execs¢eetor/ nearsasseer ase for invalid sector
Meanwhil secd®lraett ama&ss erase

B

Fllasis under readtgacrdd ee/twroint dunequest
Perform write operation for user confi gu
Performpwnriate on for the | ocked OTP area

B
B

B

355 Read protection

I n order to prevent untrusted code from read
use the read protection function for the FI a
be selected by confi guOPTE€TRhLe RPRIOT¢ i tt hee
The read protection has three | evels, namely

The access restriction at different read pro
foll owing tabl e.

Tabl®estriction atevkilfsferent Read L
Bootstrap Debuggng function, boot

Stor g

ar edq

Leve Fl ash system memory

Rea|Wri | Er ag Read Write Erase

OTP

Z
(@]

O

bytdg Leve

(@3

FI as Leve
and

O(1)

Z

SRAM

O
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Not e:
(1) means that only when Level 1 changes to Level 0, <can
erased.

"N" means the operfdtimemniss nalk| eiwéney@e's, uanef! ned.
3551Level 0

When FMC_OPTCTRL[ RPROT]
for FI ash.

0kAAn fhectéead psohne

3552Level 1

When FMC_OPTCTRL[ RPROT]

any value (except O0Xx

protection | evel is 1. At this time, if the
operation wil/ be perFloasnedanad kRaalkep aSRAMat|
erase only affects upreat emtdeed actelagr ampt iwan t ke
OTP wi || not be affected.

3553Level 2

When FMC_OPTCTRL[ RPROT] =0xCC, the read prote
Reserve the read protection function of

I't is not allowed to bootstrap from RAM
JTAG, SWV, ETM and boundary scan is disa
The option byte is | ocked

B
B
B

B

NotWhenhhe read protection | evel is set to 2,
mor e.

356 OTP
The foll owing sablbetshews OTP

Tabl®TP Structur e

Addr ess [31:0 [ 63: 3 [ 95: 64 [127:9 Bl ocH
OX1FFF 7 OTPO OTPO OTPO OTPO Dat a
OX1FFF 7 OTPO OTPO OTPO OTPO bl ockK
OX1FFF 7 OTP1 OTP1 OTP1 OTP1 Dat a
OX1FFF 7 OTP1 OTP1 OTP1 OTP1 bl ockK
OX1FFF 7 OTP2 oOTP2 OTP2 OTP2 Dat a
OX1FFF 7 OTP2 OTP2 OTP2 OTP2 bl ock

éé éé éé
OX1FFF 7 OTP15 OTP15 OTP15 OTP15 Dat a
OX1FFF 7 OTP15 OTP15 OTP15 oTpP15 | bl ock

www. geehy. com 25



Addr ess [31:0 [ 63: 3 [ 95: 6 4 [127:9 Bl ocH
LOCKBO LOCKB4 LOCKB8| LOCKB1 . .
OC
OX1FFF 7 é é é é bl
OoC
LOCKB3 LOCKB7 LOCKB1 LOCKB1
OTP consi sbhytefbdbbeakid2 byi@& | ock bl ock. The |

n is used to | ock the tdatdabbhobkoaok(af0éabh,
programmabl e unl ess the «covrarleusep oonfdliBnegd Ol oc k b
value of the |l ock block can only be 0x00 or
cannot be used normally.
Note that neither data block nor |l ock bl ock
36 Register address mapping
Tabl4 MC Regi setsesr Madpdpri n g
Regi ster ng Description Of fset a
FMC_ACCTRL FIl ash access contr 0x00
FMC_KEY Fl ash key regist 0x04
FMC_OPTKEY Fl ash option key 0x08
FMC_STS Fl ash state regi 0x0C
FMC CTRL FIl ash control re O0x10
FMC_OPTCTRL Fl ash option contr 0x14
37 Register functional description
371 Fl ash access control register (FMC_ACCT
Of fset address: 0x00
Reset value: 0x0000 O0O0OO
Fi Name R/ V Description
Wait Period
This bit meanwatihe cycemeesr of
000: 0
001: 1
010: 2
2: WAI TP | R/ V
011: 3
100: 4
101: 5
110: 6
111: 7
7: Reserved
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Fie Name R/ V Description
Prefetch Enabl e
8 PREFEN|R/ VO: Di sabl e
1: Enabl e
I nstruction Cache Enabl e
9 | CACHEEB R/ V|O: Di sabl e
1: Enabl e
Data Cache Enabl e
10 DCACHEE R/ V| O: Di sabl e
1Enabl e
Il nstruction Cache Reset
11 | CACHER|RW | O0: I nval i d
1: Reset
Data Cache Reset
12 DCACHER|R/ V|O: Il nval i d
1: Reset
31: 1 Reserved
372 Fl ash key register (FMC_KEY)
Of fset addr ess: O0x04
Reset value: Ox0000 0O0OO
Fie Name| R/ W Description
Key
31 KEY W ) .
When wunl ocking, this key needs t
373 Fl ash opti on (FkMeCy_ QOPeTgKiEsYt e r
Of fset address: 0x08
Reset value: 0O0x0000 OOOO
Fie Name| R/ W Description
Option Key
31 OPTKE W . L. . .
When wunlocking, twiistkery inetdst i
374 Fl ash state register (FMC_STS)
Of fset address: O0xO0C
Reset value: 0Ox0000 OOOO
Fie Na me R/ W Description
Operation Compl ete
0 OPRCMP| RC_WIThis bit will be set to 1 wh
compl eted.
Operation Error
1 OPRERR| RC_WIThis bit will be set to 1 wh
process.
3: Reserved
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Fie Name R/ W Description
Write Protection Error
4 WPROTER| RC_WlThis bit will be set to 1 wh
for Fl ash write protection a
Programming Alignment Error
5 PGALGER RC_WlThis bit will be set to 1 wh
occur s.
Programming Parallelism Erro
6 PGPRLER RC_WYThis bit will be set to 1 wh
occur s.
Programming Sequence Error
7 PGSEQER RC_W1This bit will be set to 1 wh
occur s.
15: Reserved
Bus
16 BUSY R .y ) )
This bit will be set to 1 wh
31: Reserved
375 Fl ash control register (FMC_CTRL)
Of fadtlr ess: O0x10
Reset value: 0O0x8000 00O0O
This register can be accessed only when ther
Fie Name R/ V Description
0 PG R/\/Program.ming. .
When this bit is set to 1, Fl as
Sector Er ase
1 SERS R/ V ) ) )
When this bit i s set to 1, sect (
Mass Erase
2 MERS R/ V . . .
When this bit i s set to 1, mas s
Sector Number
This bit field is used for the 49
000O0: Sector O
0001: Sector 1
6: 3 SNUM R/ V
0010:0r15ez2t
é é
1011: Sector 11
Ot her s: Reserved
7 Reserved
Program Size
This bit field is used to select
008bit
9: 8 PGSI ZH R/ V ]
0O116bit
1032bit
1164t
15: Reserved
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Fie Name R/ V Description
Start
16 START| R/ YWhen this biteriasseseopetroatli,on hcean
wi || be cleared to zero when BUSY
23: Reserved
Opearnrion Complete Interrupt Enab

24 OPCI NT|R/ VO0: Di sabl e
1: Enabl e

Error interrupt Enable
25 ERRI NT|R/ VO0: Di sabl e
1: Enabl e

30: Reserved
Lock

31 L OCK R/EWhen t his pit i s set to.l, it me
the unlocking sequence is detect

hardwar e.

376 Fl ash option control register (FMC_OPTC
Of fset address: 0x14
Reset value: OxOFFF AAED
This register can be accessed only when ther

Fiel Name R/ W Description
Option Lock

0 OPTLOC R/SWhen this bit ifs s.et to 1, it
when the sedQouekéagi s detected,
zero by the hardware.

Option Start

1 OPTSTA R/SAfterthls blF is set to 1 by
operated and it can be cleared
to zero.

Brownout Reset Level
When the power supply voltage
brownout reset |l evel, a reset

3:2 BORLVLY R/ WO0O: Level 3, vell.téaVge range: 2.
01: Level 2, vd.lt\age range: 2
10: Level 1, vell.tdage range: 2.
11: abi e, voltage 1lrVange: 1.8V

4 Reserved
Wat chdog Sel ect
OHardware watchdog

5 WDTSEL lelsoftware watchdog

Not e: When the WDTSEL mode i s
software or from software to h
forchlhege to take effect.
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Fiel Name R/ W Description
nReset in STOP Mode

6 RSTSTO| R/ W O0: Reset occurs when entering
1: Reset does not occur when e
nReset in STANDBY Mode

7 RSTSTD| R/ WO: Reset occurs when entering
1: Rdees not occur when enteri

Read Prote
This bit field is used to sele
15: § RPROT | R/ WWOxXxAA: Level 0
0x CC: Level 2
Ot hers: Level 1

ct

Not Write Protect
27:1 NWPROT|l R/IWO0: Write pnabéedi on is
1: Wrriottecpgion is disabled

31: 2 Reserved
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4 External Memory Controller (EMMC)
41 Ful | name and abbreviation descr.i
Tabl®ull name and abbreviation descriptio
Ful l name in English English
abbrevia
St aRamdom Access Memory SRAM
Read Only Memory ROM
Pseudo Static Random Access PSRAM
Random Access Memory RAM
Synchronous Dynamic Random Ac SDRAM
Mul tipl ex MU X
Wi dt h Wi D
FIl ash Memory FM
Access ACC
Wai t W
Signal S
Pol arity POL
Asynchronous ASYN
Bur st BURST
Ti mi ng TI M
Setup SET
Hol d HLD
Empty E
42 EMMC Overview
EMMC includes SMC (static memory controll er)
controller). SMC is responsible for controll
Nor Fl ash and PE€Caedpod#MCbl e for controlling
43 SMC I ntroduction

SMC is used to manage the extended static me
transmission signals can be converted to the
are four internal memor ys bdiotkereetachypés whi
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4.4

HCLK from clock
controller

4.5

4.5.1

memory and is distinguished by chip selectio
can be accessed at any moment; each memory b
separately, and the timing can be programmed

SMC StructuragrBimock Di

SMC consists of five parts: AHB bus interfac
controll er, NANDFIl ash/ PC card controller and
specifically as shown in the figure bel ow:

Figas®C Bl ock Diagram

NORFlash signal Common signal  NANDFlash signal PC card signal

S [ \

2
529 == F e 1 Y%a
o 4 o 9 = D, 5 < < = C]
£ 8 = oo w W< o2 xpwlX wm
o T@ 5 4022 oE Eoo22 xao
ZI Z| Z| O| <':| D| Z| Z| ZI Z| Z| N Z| Z| Z| ZI Z| O|
O 0O 00O O 0000 O O OO0 000 O O
=== = = === 2 = = === =2 =2 = =
n un unon n unnnovn n n n nnnawonm 0w un

=

NORFlash controller NANDFlash?C card controller

Configuration register

Interrupt from

SMC to NVIC
\ AHB bus \
SMC Functional Description
SMC Access Rul es
SMC is an interface for internal CPU to acce

AHB bus. On AHB busshitheladmemwatilobmeofcodhXerte
conti nuoubsi tl1 60 poerr agtri othoo ems wrred t he consi stenc
transmission, SMC needs to comply -with the f
write operation:

(1>  When the width of AHB accessing external data is equal to that of
memory data, the data can be transmitted normally without any problem.

(2> When the width of AHB accessing external data is larger than that of
memory data, the access operation will be automatically cut to be
consistent with the width of external data for transmission.
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(3

When the width of AHB accessing external data is less than that of

memory data, if the external memory has the function of byte selection,
it can transmit data normally through byte channel; if it does not have
such function, it does not allow write operation, and only allows read

operation.

452

SMC di
me mor y
shown

Ex er nal

Vi

devi ce

des
bl ocks

in the tabl

Tableg&xter nal

external
control

addr ess

devi
di
oOW:

e bel

Devi ce

ces i
fferent

Addr ess

mapping

nt o

Start ad

End addr

Me mor y

bl

Memory ty

supporte

0x60000¢

Ox6FFFFF

Me mor y

bl
(4*64MB)

NOR/ PSRAM

0x700000¢(

OX7FFFFF

Me mor y

bl
(4*64MB)

NAND

0x800000¢

OX8FFFFF

Me mor y

bl
(4*64MB)

NAND

0x900000¢

OX9FFFFF

Me mor y

bl
(4*64MB)

PC card

453 NOR f |

4531Addr ess

Me mor y
four 6
val ue

ash
mappi ng

bl ock 1 i
4 MB areas
o f[ 2H/A:D2DGR] ,

Tabl®Addr ess

me mory

S
of

and P

to
s a
he

used
t he
and t

Mapping

SRAM

control
me Si zeon

speci fic

of

external

Mapping

Me mor y

HADDR[ 27 :

Start adq

End addr

: Area bl ¢

00

0x600000

OXx63FFFF

Area bl o

01

0x640000

O0Xx67FFFF

Area bl o

10

0x680000

OX6BFFFF

Area bl

11

O0x6C0000O0

OX6FFFFF

Area bl

HADDR
extern
not ac
error

rul es:
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i s the i
al memor y.
cessed by
caused by

m

nternal

byt e,
t hi

AHB
a
S0
S i

| t i s

S tu

addr ess
byte addr
t he

ation,

addr ess
SMC wi | |

mul tiple m
dev

Tabl

NOR/ PSRAM
Tthhee s el ect
i nformati or

Bl ock 1
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, When the width of external memory data i
connected to0]SMOvhiA  2SMC_A[ 25: 0] is con
external memory address |ine.

., When the width of external memory data i
connected to SMC_ A [24:0], while SMC_A]
external memory address | ine.

4532l nterface oingmal |amd c

The memory block 1 supports NOR FI ash, PSRAM

memory. There are corresponding chip selecti
four areas of the memory block 1. Al ot her
interface qicdnalns ame fas foll ows:

Tabl&®OR Flash Interface Signal

SMC signal Signal di Function
CLK Out put Synchronous <cl og
NE[ x] Out put Chip selection s
NOE Qutput Read enabl e si
NEW Out put Write enabl e s
Signal that NOR f I g
NWAI T l nput )
SMC to wai't
Nosmu |l t i l exing: A[ 2
OQut put P 9 :
A[ 25: 0] bus
OQut put Mul ti plexing: A[25

I nput/ Out Nomul t i pBiedi mgcti on

AD[15: 0] Multiplexing: Bidir
I nput/ Out
bus

NL =NADV Out put Effective addre

Tabl®SRAM I nterface Signal

SMC signal Signal di Functi on
CLK Qut put Synchr onoaisgrcd lo ¢
NE[ x] OQut put Chip selection s
NOE Qutput Read enabl e si
NEW Out put Write enabl e s
NWAI T Il nput Signal that PSRAM r
A[ 25: 0] OQut put Address bus
D[ 15: 0] Il nput/ Out Bidirectional

NL =NADV Qutput Ef fective addre
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SMC signal Signal di o Function
NBLJ[ 1] Qutput Hi gh byte enahj
NBLJ[ 0] Qut put Low byte enabl
Note: The output signal of the controller changes at the
synchronous write mddaen,getsheatouthputf addtiang edge of the mem

NOR Fl ash/PSRAM controller provides programm
external memory, including the parameters in
Tab2@r ogrammabl e NOR/PSRAM Ti ming Par amet
Par ame FunctiornfAccess Uni t Mi ni m Maxi m
The numbe
Dat a
cl ocks r e Memory ¢
gener a Synchro 2 17
) generate cycle (
ti me )
data in bu
The ratio
Clock dl access cl ¢
Synchro 2 16
facto| (CLK) to A
cycl e
Asynchr
Bus rec Durati on or
_ 1 16
ti me recovery synchro
AHB <cl oc
read
- (HCLK)
Data s Durati on
] Asynchr 2 256
ti me setup ph
Synchro
Addr ess| Duration o
mul tipl 2 16
ti me hold pha
I O
Addres Duration o
Asynchr 1 16
setup setup ph
454 NAND fl ash memory and PC card
4541Address mapping
Memory bl ocks uZ,ed3 taon dac4 easrse NAND fl ash memor
card. Each memory block is also divided into
effect of di fferent areas is different, and
Tab2®ddress Mapmornyg Bolfocvkes 2 3 and 4
SMC memory Storage s Start add End addr e

Me mor y BbNAoNC Gener al 0x7000000 Ox73FFFFF

flash

me m

Attribut

0x7800000

OX7BFFFFF

Gener al

0x8000000

Ox83FFFFF
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SMC memory Storage s Start add End addre

Me mor y BNIAdNCH )
Attribut 0x8800000 OXxX8BFFFFF

fl ash mem

Gener al 0x9000000 O0X93FFFFF

Me mor y FBPICo -
Attribut 0x9800000 OX9BFFFFF

card

I / O 0x9C000O00O OX9FFFFFF

NAND fl ash memory block is dividbeydtdnto thre
area, andldicfkfserceamt be accegdslerd 1t6Hr. ourhle HADDR
specific division and selection of these thr

bel ow:
Tab22AND Memory Bl ock Division
HADDR[ 17: 16 Address ran Bl ock name
00 OXxX000®MOMOFFFH Data bl ock
01 O0x010®MO®1IFFFH Command bl og
1X O0x020®MO0M3FFFH Address

I n order to read and write NAND memory nor ma
needed:
., Transmimmand to the memory
., Trangimiet address for reading and writing
Read/ Write data

B

The operation address aft etphopeoraté omomraodirmaeg stp
to the three blockstirmnsimé ¢ menmadyt bl bbk. m&oo
is to write the cdrvralsueo ntda ntgh ec ocrmonaanma midt b1 o c k
an address to thaenmménbcyriesespondi ng address

address block; to read and write data is to
finally write or read outheé haddmees naff wme t
corresponding unit is the address written in
45421 nterface signal and controll er
NAND/ PC card controller can control three me
2 and 3 support NAND Flash, and dthe memory b
devices. Three memory blocks have their own
specific interfaces and functions are as f ol

Tab2®AND Flash Interface Signal

SMC signal Signal di Functi on
NCE[ x] OQut put Chispl ection sign

NOE =NRE Qutput Read enabl e si
NEW Qutput Write enable s
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SMC signal Signal di o Function
NWAIT T/ I NT Il nput NAND Fl ash ready/ b
A[ 17] Qut put NAND Fl ash address
NAND Fl ash commang
A[ 16] Outoput
(CLE)
8bit mul ti l exi ng:
Il nput/ Out P g
address/ data b
D[ 15: 0] - . -
l1ebit multiplexing:
Il nput/ Out
address/ data b
Tab24C Card Interface Signal
SMC signal Sigmalrect Function
NCE4 _1 Out put Chip selection
Chip selection -bi gi
NCE4 _2 Qutput ) .
8bit operatio
NOE Out put Read enabl e si
NEW Out put Write enabl e s
NWAI T Il nput PC card wait s
I NTR Il nput PC ciamderrupt s
CD I nput PC card detecti
A[ 10: 0] OQut put Address bus
Data transmi sshiiotn
NI OS16 I nput transmission | /O
grounded)
NI ORD Qutput I/ O space outopu
NI OWR Qutput I/ O space write
Selection of commor
NREG OQut put
space access
D[ 15: 0] Out put/ |1 Bidirectional d
NAND Fl ash/PC card controller provides progr
external memory, including the parameters 1in
Tab2®r ogrammabl e NAND/PC Card Timing Paran
) Oper at ) . . .
Par amet Function Unit |Mini mMaxim
mo d e
Me mor y
The time of hg AHB cl
bus +hi o . .
) bus i # mpieglanc Wr it ¢ cycl ¢ 0 25
i mpedan ]
) after st ampteirmg (HCLK
ti me
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) Oper at ] ) ) ]
Par amet Function Unit |Mini mMaxim
mo d e
The number o
hol ding the &
Me mor y . )
] transmitting 1 28
ti me
also the hold
during write
— - Read/ W
Me mor vy Mi ni mmumns mi t
] ) ] 2 256
waiting duration
The number of
Me mor vy
) set up the ad 1 25
ti me ] )
i ssuing the

46 SMC register address mapping

Tab2&MC Regi ster Address Mapping

Register Description Of f aeltdr es s
SRAM/ NOR fl ash memo

SMC_CSCTRL ) 8*Qy,x=16é4
control registe

SRAM/ NOR fl ash memo
SMC_CSTI M1 ) ) ) 0x04 +1)8*(=x1¢é4
timing register

SRAM/ NOR fl ash memg
SMC_WRTTI M ] . 0x104 -2)B8x€Eteéed
register 1é4

PC card/ NAND fl ash
SMC_CTRL 24 ] . 0x40 + O0OI)2,0x =2 g4
register 2é4

SMC_STSI NT FI'FO state and int ¢ 0x44 + O0OIx)2,0x =2 4

Genepatpose memory
SMC_CMSTI M ) 0x48 + O0Ix)2,0x =2 44
regixs.t.erd

Attribute memory sp

SMC_AMSTI M 5 4 0x4C + OX)2,0x*2 €4
SMC_1 OSTI I/ O space timing 0XBO
SMC_ECCRS?Z ECC result regi 0x54 + O0O)2,0 xX*=2 X

47 SMC r ediusntcetri onal description

471 NOR fl ash memory and PSRAM control regi

471T1SRAM/ NOR fl ash memory chip selection control
(SMC_CSCTRL1eée4)

Of fset add#lgss x=0A%X8* ( X

Reset value: 0x0000 30DX
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Fiel Name R/ Description
Enabl €othespondi mmonkMemory B
0 MB KE N R/ 0: Di sabl e
1: Enabl e
Address/ Data Multiplexing En
This bit is effective only f
1 ADMUXEN| R/ .
0: Di sabl e
1: Addresdstl mamdl@&lata sharin
Memory Type Configure
0O0SRAM, ROM (default value o
3:2 MTYPECF( R/ 01 PSRAM
10; NORFIl ash (default wvalue
Ot heRes er ved
Memory Data Bus Width Config
00: 8 bits
5: 4 MDBWI DCF R/ .
01: 16 bits
Ot hereBer ved
NORFIl ash Meom®sy Enabl e
6 NORFMACCI| R/ 0: Disabl e
1: Enable
7 Reserved
Burst Mode Enabl e
I n synchronous mo d e, use th
8 BURSTEN| R/ memory.
0: Di sabl e
1: Enabl e
Wait Signal Pol arity Confi gyJ
This bit is effective only i
9 WSPOLCF({Q R/ .
OLow effective
1: High effective
Wr apped Burst Mode Enabl e
This bit is effective only i
10 WRAPBEN| R/ .
0: Disabl e
1: Enabl e
Wait Ti miunrge Confi g
This bit is wused to configu
11 WT1 MCEGl R/ NWAI' T sigmpa&lriiod bleéore the
the waiting period; this bit
0: NWAIT signal is effective
1: NWAI T signal is effective
Write Memory Enabl e
Thibg t is used to enable wr
12 WREN R/ memory.
0: Di sable write; ot her wi se,
1: Allow write
13 WAI TEN R/ Wait Enabl e
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Fiel Name R/ W, Description
This bit is used to enable
state; ¢e¢hfsechiveisnly in bur
0: Di sabl e
1: Enabl e
Extended Mode Enabl e
I n extended mode, SMC_WRTTI
14 EXTMODEEl R/ W realize read and write using
0: Disabl e
l1Enabl e
Wait DiuggiaAsynchronous Trans
This bit is used to enabl e
15 WSASYNCE| R/ Wasynchronous protocol peri og
0: Disabl e
1: Enable
CRAM Page Size Configure
000: There is no burst split
001: 128 bytes
18: 1]CRAMPSI ZH R/ W/ 010: 256 bytes
011: 512 bytes
100: 1024 bytes
Ot hers: Reserved
Write PSRAM Burst Enabl e
This bit is used to enable t
19 WRBURSTE| R/ Wprotocol for write operation
0: Write apegmathiromoius mode
1: Write operation is synchr
31: 2 Reserved
4712SRAM/ NOR fl ash memory chip selection
(SMC_CSTI M1é4)
Of fset addr esls):, Oxx=014é 4+ 8* ( x
Reset value: OxXxOFFF FFFF
Fie Name R/ V Description
Address Setup Time Configure
Only apply to NOR flash memor\
asynchronous bus multiplexing
0000: One HCLK clock cycl e
3: 0 ADDRSETC|R/ OOOAHCLK <clock cycles
éé
1111: 16 HCLK clock cycl es
Note: I n synchrosopsaramet atri 08
is allwmayn®ry clock cycl e
Addr-elebd Ti me Configure
7-4 ADDRHLDC R/VOnIy apply to NOR fla.sh me'mor)
asynchronous bus multiplexing
OOOReserved
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Fie Na me R/ V Description
0002HCLK <cl ock cycl es
éé
1111: 16 HCLK clock cycl es
Note: I n synchronous operation
i s allmayn®ry clock cycl e
Data Setup Time Configure
Only apply to NOR flash memor\y
asymrconous bus multiplexing mo
. 0000 000O0: Reserved
15:| DATASETC R/VOOOO @HCLK clock cycles
0000 ®BBTQLK clock cycl es
éeeé
1111 1111: 256 HCLK clock cycl ¢
Bus @duoond Phase Duration Conf
These bits are udged atyo td amef iogiwu
read operation. They are only
operation in bus multiplexing
19: BUSTURNC R/VOOOI)HCLK clock cycl e
0002HCLK cl ock cycl es
éé
1111: 16 HCLK clock cycles
Clock Divide rrractor Configu
CLK comes from HCLK frequency
configure the frequency of CLK
applicable to synchronous mode
0000: Reserved
23: CLKDI VCHR/ V0OOO1: 2 divided frequency
0010: 3 divided frequency
éeeé
1111di¥6ded frequency
Note: This parameter is ineffe
NOR fl ash memory, SRAM or ROM
Data Latency Configure
These bits are used to configu
waiting beforedatadi fgeyhar &i «
NOR fl ash memory operation in
000DCLK clock cycles
27: DATALATC| R/ V0003CLK clock cycles
éé
1111: 17 CLK clock cycles
Not e: When accessing asynchron
or ROM, t his par.améhteenr o pserianwv
parameter is O0.
Asynchronous @BGceckeisguMede
Valid only when EXTMODEEN bit
29: |ASYNCACC(R/ V00O: Access mode A
01: Access mode B
10: Access mode C
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Fie Na me R/ V Description
11: Access mode D
31: Reserved

4713SRAM/ NOR fl ash memory write timing
Of fset addres$), 0x:t0d4+ 8*(x
Reset value: OxOFFF FFFF
Fie Name R/ V Description
Address Setup Time Configure
Only apply to NOReflaadaslbonmemorSy
asynchronous bus multiplexing
O0OODHCLK clock cycle
3: 0 ADDRSETC|R/ VOOO2HCLK <clock cycles
ee
1111: 16 HCLK clock cycl es
Note: I n synchronous operation
is allmayn®ry clock cycl e
Addr-elebd Tonmfei gur e
Only apply to NOR fl ash memor\
asynchronous bus multiplexing
OOOReserved
7: 4 ADDRHLDC|R/ VOOO2AZHCLK <c¢cl ock cycl es
éee
1111: 16 HCLK clock cycl es
Note: I n synchronous operation
is allmayn®ry clock cycl e
DatSeetup Time Configure
Only apply to NOReflaadaslonmeémorSy
asynchronous bus multiplexing
0000 0000: Reserved
15:| DATASETC| R/ V
0000 @B@CLK clock cycles
0000 @®BHLQLK clock cycles
éé
1111 1111: 256 HCLK clock cycl g
Bus @wuonmnd Phase Duration Conf
These dbitsedarto configure the
read operation. They are only
operation in bus multiplexing
19: 1 BUSTURNCIR/I VM g00pHCLK clock cycl e
0002HCLK cl ock cycl es
éé
1111: 16 HCLK clock cycl es
Clock divide ratio (for CLK s
Cycle of CLK clock output si g
23: CLKDI VCHR/ VHCLK cycl es.
0000: Reserved
0001: CLK cycle=2THCLK cycl e
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Fie Name R/ V Description
0010: CLK cycle =3THCLK cycle
1111: CLK cycle=161HCLK rceyscdte)
This bit is invalid in asynch
access mode.
Data | atency Configure
This bit is used to define the
memory before obtaining the fi
Period number (+2).
27 DATLATCFR/V?Ooata del ay of 2 CLK clock «cy
é
1111: Data delay of 17 CLK cl
access (default value after re
This bit is invalid in asynch
access mode.
Asrychronous Access Mode Config
These bits are used to configu
are valid only when EXTMODEEN
is 1.
29: |ASYNCACC R/V00: Access mode A
01: Access mode B
10: Access mode C
11: Access mode D
31: Reserved
472 NAND fl ash memory and PC card control r
4721PC card/ NAND flash control register 2é4 (SMC_
Of fset address:-1)0,x4x0=2+¢ 40x20 * (X
Reset value: 0x0000 0018
Fie Name R/ V Description
0 Reserved
PC @drNANDFIl ash Wait Feature Enab
1 WAI TFHR/ Vf0O: Disable
1: Enabl e
(PC ocC/aNAND Fl ash Memory Bank Enal
2 MBKEN|R/ V0: Disabl e
1: Enabl e
Memory Type Configure
3 MTYPECI| R/ VO: PC card, CF card, CF+ card or
1: NAND fl ash memory
Databus Wi dth Configure
16 bits must be used for PC Card
5: 4DBWI DC|R/VM0O0O: 8 bits
01: 16 bits
Ot hers reserved
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Name R/ V

Description

ECC Compu
R/ V| 0: Di sabl
1: Enabl e

ECCEN

tation Logic

e and reset ECC

Enabl e

Reserved

12:

CLE To RE

| ow
O00ODHCLK
0O00DHCLK
éé

1111:

C2RDCF| R/ YV

16

Conf i gurug atthen
l evel "

Del ay Configure

from "CLE

cycl e
cycl es

HCLK cycl es

becomes

16:

ALE To RE

Configure
l ow | evel

0O00O0ODHCLK
000DHCLK
eé

1111:

A2RDCF| R/ V

16

Del ay
t he

Configure

duration fr

cycl e
cycl es

HCLK cycl es

om " ALE

19:

ECC
000 :
001:
010:
011:
100:
101:

Page
256
512
1024
2048
4096
8192

ECCPSC|R/YV

Si ze
bytes
bytes
bytes
bytes
bytes
bytes

Configure

31:

Reserved

47.22F 1

FO state
Of fset
Reset

addr ess:-1
val ue:

arnedg ii sntt eerr r2uép4t

0x0000

)O,x 4x4=2+é 0 x 20 *
0040

(SMC_STSI NT2é4

( x

Name R/ W

Description

I nrtreupt

This bit
0: Not g
1 Gener at

I REFL( R/ W

Ri sing Edge
is set to 1 by
ener at e

e

Generate

Fl g
har dwar

This bit
0: Not g
1: Gener

Il HLFL( R/ W

|l er ruptL eMiedh Gener at e

is set to 1 by

ener at e

at e

FIl ag

har dwar

Intept F
This bit
ONot gen
1: Gener

I FEFL( R/ W

Gene
by

alling Edge

i s set to 1

erate

at e

Fl
har dwar

rate
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Fie Name R/ W Description

I nteprrRi sing Edge Detection Ena
3 | REDEN R/ WO0: Disabl e

1 Enabl e

| ntuertr -He gkl Detection Enable
4 | HLDENR/WO0: Disable

1 Enabl e

nt etr rFuapl | i ng Edge Detection Ena
5 | FEDEN R/ W Di sabl e

|
0
1 Enabl e

FI'FO Empty FIl ag
0

1

6 FEFLG R Not empty

Empty

31: Reserved

4723Genepalpose memory space timing register 2é4
Of fset address:1)0,x4x8=2€40x20 * (X
Reset value: OxFCFC FCFC

Fi el Name R/ W, Description

Common Me®etypxTime Configure

This bit takes CLK as the <clo
setting up the address before

0000 a@a#coK cycl e

0000 @HCLK cycl es

éeeé

1111 1110: 255 HCLK cyecl es
1111 1111: Reserved

7:0 SETX R/ W

Common Memory x Wait Time Conf
This bit takes HCLK as the <cl ¢

hold time of the command. Af t
signal is effective | ow, t he h
|l onger.
0000 0000d Reserve

15: ¢ WAI Tx| R/ W0000 @BHCLK ciy<clwasit cycle intr
NWAI T)
0000 @®BHTQLK cycl es
éé
1111 1110: 255 ( HHCwhki tcyclyed e

deasserting NWAIT)
1111 1111: Reserved
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Fiel Name R/ W Description
Common Memory x Hold Time Conf
Thibst takes CLK as the clock ¢
address signal after sending t
0000 0000: Reserved
0000 OHXLK cycle for write ac
23:1 HL Dx R/ Wread accesses
0000 @BTCQK cycles
éé
1111 1110: 254 HCLK cycles for
for read accesses
1111 1111: Reserved
Common Memory x Databus Hiz Ti
Thibst takes HCLK as the cl ock-
i mpedance state of data bus,
operation.
31: 2 HI Z x R/ WO0000 a@aeicaK cycl e
0000 @BHCLK cycl es
éeeé
1111 1110: 255 HCLK cycl es
1111 1111: Reserved
4724At t ri butepmemotymésng register 2é4 (SMC_AMSTI N
Of fset address:-10x4X=2é60H0x20 * (X
Reset value: OxFCFC FCFC
Fiel Name R/ W Description
Attribute Memory x Setup Ti me
This bit takes CLK as the <clo
setting up the address signal
_ 0000 a@a#coK cycl e
720 SETX | RIWHG 500 @eicLKk cycles
éé
1111 1110: 255 HCLK cyecl es
1111 1111: Reserved
Attribute Memory x Wait Time C
This bit takes HCLan dasdetfhien ecsl ¢
hold time of the command. Aft
signal is effective | ow, the h
|l onger.
0000 00O0O0: Reserved
15: ¢ WAI Tx|] R/ W|0000 @HCLK cyeclwasit cycle intr
NWAI T)
000 OBHCLK cycles
éé
1111 1110: 255 ( HHCwhki tcyclyed e
deasserting NWAIT)
1111 1111: Reserved
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Fiel Name R/ W Description

Attribute Memory x Hold Time C
This bit takes CLK as the cloc
addreisgnal after sending the c
0000 0000: Reserved

0000 OHXLK cycle for write ac
23:1 HL Dx R/ W|lread accesses

0000 @BTCQK cycles

éé

1111 1110: 254 HCLK cycles for
for read accesses

1111 ReB¥Rrved

Attribute Memory x Databus Hiz

This bit takes HCLK as the clo
i mpedance state of data bus,
operation.

0000 0000: O HCLK cycle

0000 QML K cc e

éeé

1111 1111: 255 HCLK cycl es

31: 2 HI ZXx R/ W

47251/ O space timing register 4 (SMC_I1OSTI M4)
Of fset addr ess: O0xBO
Reset val ue: OxFCFC FCFC

Fie Name | R/ V Description

I/ O x Setup Time Configure

This bit takes CLK as the clsedak id
the address signal before sendingd

7:0 SET R/ V00OOO aeicaK cycl e

0000 @HCLK cycl es

éeeé

1111 1111: 256 HCLK cycl es

I/ 0O x Wait Time Configure
This bit takes HCLK as the clock

ti met hoef command. After the defin
effective | ow, the hold time of t
0000 000O0: Reserved

15: WAI T | R/ V0000 O0HWALK cy<! wait cycle intraqa
NWAI T)
0000 @®BHTQLK cycl es
éé
1111111: 256 HCt Kwaiytcl eycl e intr

deasserting NWAIT)
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Fie Name | R/ V Description

I/ O x Hold Time Configure

This bit takes CLK as the clock
address signal after sending the

0000 0000: Reserved

0000 1ABCLK cycl e

0000 @BTCQK cycles

éé

1111 1111: 255 HCLK cycl es

23: HLD R/ V

I/ O x Databus Hiz Time Configure

This bit takes HCLK as the cl oc-K
i mpedance state of data busopwhag

31: HI z |[R/VOOOO 0000: O HCLK cycle
0000 @Bi€CLK cycl e
éé

1111 1111: 255 HCLK cycles

4726ECC result register 2/3 (SMC_ECCRS2/ 3)
Of fset address:1)0,x54=2+ Orx 20 * (X
Reset value: 0x0000 0O0OO

Fi el Namel R/ W Description

31:|ECCR R ECC esul t

4.8 DMC i ntroducti on

DMC is a dynamic memory «dntpr-SSIDRR&ENM., connect e

4.9 Main characteristics of DMC

lebit data width

2MB @ thfi p -SSIDRRA M

., SDREDRAM timing and size are configurabl
. SDREDRAM powen mode supported

., SDREDRAM aefoesh-rarndesdédl mode supported
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410 DMGCGtructure bl ock diagram
Fi g@b®IGtructure block diagram
Memory controller
Host interface unit Memory interface unit
Host interface Address decoder
controller
Control register .
Akﬁ{i::::“’ - — [y Off-chip
| Data FIFO ] SDRSDRAM
SDRSDRAM
controller
Address FIFO Refresh unit
411 DMC unctional description
4111 DMC external memory interface
The signapr eMiitxh "tNh"e means | ow effecti
Tab2 ®MC Pins
Signal N a Il nput/ Out Pin Functi on
AO Out put PF1 Addr ess
Al Out put PF2 Addr ess
A2 Out put PF3 Addr ess
A3 Output PF4 Addr ess
A4 Output P B Addr ess
A5 Out put PH Addr ess
A6 Out put PRB Addr ess
A7 Out put PP Addr ess
A8 Out put PFQ Addr ess
A9 Out put PH 3 Addr ess
AlO0 Out put PFO Addr ess
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Signal N a Il nput/ Out Pin Functi on

DO Il nput/ Out PG3 Bidirecti o

D1 Il nput/ Out PG4 Bidirectio

D2 Il nput/ Out PG5 Bidirectio

D3 I nput/ Out PG6 Bidirecti o

D4 Il nput/ Out PG8 Bidirectio

D5 Il nput/ Out PH13 Bidirecti o

D6 Il nput/ Out PH15 Bidirecti o

D7 I nput/ Out Pl 3 Bidirectio

D8 Il nput/ Out PHS8 Bi directi o

D9 Il nput/ Out PH10 Bi directi o

D10 I nput/ Out PD1O0 Bidirectio

D11 I nput/ Out PD12 Bidirectio

D12 I nput/ Out PD13 Bidirectio

D13 Il nput/ Out PD14 Bi directi o

D14 Il nput/ Out PD15 Bidirecti o

D15 I nput/ Out PG2 Bidirectio

B A Out put Pl 11 Bank addr

CKE Out put PHG) Clock ena
CLK/ CK Out put PG1 Cl ock

LDQM I nput PG15 lebit dat a
UNQM Il nput PF11 l1ebit dat a

N WE Out put P17 Write enad
NCAS Out put Pl 8 Col uamhdres 1

strobe con
NRAS Out put PI 9 Row address
command
NCS Out put Pl 10 Chip sele
Note: (1) See the datasheet for DMC_CKE mapping pin.
4112 DMC configuratio exampl e

Configure switch register DMC_SW as 1 to ena
Themaxi mum value of SDRAM clock frequency 1is
Configure the bit [9:8] of register RCM_CFG
SDRAM;,;
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Exampsll&d: 2BANKST 16 BI T SDRAM
Corresponding pinA®8f tdiwabHdgr &ss:
Correspondcionlgu npnisna dc#R8© t obtiatlsl yv 8

AO

Corresponding pin of Bank: BAO, 1 bit
The row address width bit of the configurati
1010
The column address width bit of the configur
0111
The Bank addrfessheidomfbgar @ati on r®@@®i ster DM
412 DMC register address mapping
Tab2®MC Regi ster Address Mapping
Register na Description Of fset addr
DMC_CFG Configuration 0x00
DMC_TI MO Timing regi g 0x04
DMC_TI M1 Timing regi g 0x08
DMC_CTRL1 Control regqgi 0x0C
DMC_REF Refresh regi 0x10
DMC_SW Switch regi 0x0400
DMC_CTRL?2 Control regi 0x0404
413 DMC register functional descripti
4131 Configuration register (DMC_CFQG)
Of faddress: O0x00
Reset value: 0x0014 1388
Fie Name | R/ V Description
2:0 Reserved
Bank Address Wi dth Configure
0O0The bank is 1 bit
4: 3] BAWCF(R/ V . .
01: The bank is 2 bits
Ot hers reserved
Row Address Wi dth Configure
000100 OReserved
1010: The row address is 11 bits
8: 5 RAWCF({R/ V
1011: The row address is 12 bits
éé
1111: The row address is 16 bits
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Fie Name | R/ V Description
Col umn Address Width Configure
000600110: Reserved
0111: The column address is 8 bilt
12:| CAWCF(R/W1000: The column address is 9 bi
éé
1110 The column address is 15 bit
1111: Reserved
Data Width Configure
14: DWCFG|R/ V00: SDRAM data bit width is 16 b
Ot hers reserved
31: Reserved
4132 Ti ming register O (DMC_TI MO)
Of fset addr ess: O0x04
Reset value: O0Ox019A 5252
Fiel Name R/ W Description
CAS Latency Select
CAS = CASLBEASBHSEL1<< 2
00xcl ock cycle
1: 0 CASLSElf R/ W012cl ock cycles
103cl ock cycl es
114cl ock cycl es
Ot hers: Reserved
RAS Minimum Ti me Select
These bits are umierdi ntuom stelmeect
activation and precharge.
5: 2|RASMI NT| R/W000Dcl ock cycl e
0002cl ock cycl es
éé
1111: 16 clock cycl es
RAS To CAS Delay Time Select
00A@cl ock cycl e
8: 6 DTI MSE| R/WO0O0O2cl ock cycles
éé
11Bcl ock cycl es
Precharge Period Select
00QAcl ock cycle
11: PCPSEL| R/W00O2cl ock cycl es
éé
11Bcl ock cycl es
Select Time Betweerd The Naxt B
Write
00Xcl ock cycl e
13: 1 WRTI MSE R/ W
012cl ock cycl es
103cl ock cycl es
l114cl ock cycl es
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Fiel Name R/ W Description

AutReefresh Period Select

These bits are used to define
two aefoesh commands.

17:1 ARPSEL| R/ W0O0O0ODcl ock cycl e
0002cl ock cycl es

e é

1111: 16 clock cycl es

Mi ni mum tinmerfviad m-reexfirteisnhg ssweiltfq
command oefaestd read command

XSR = XSROSR1 "<< 4
XSR

21: 1 XSRO R/ W

0 ~ 511 corresponds to 1

Active to active command cycl e
000Dcl ock cycl e

25: 2 ATACP | R/IWO0002cl ock cycles

éé

1111: 16 clock cycl es

Extended CAS Latency

See TI MO_CASLSELO interpretati

26 ECASLSE R/ W

Mi ni mum interval trierha efsrhom wd ® iq
31: 72 EXSR1 R/ Wcommand oefaesth read command

See TI MO_XSR@timmner pr e

4133 Ti ming register 1 (DMC_TI M1)
Of f set addr ess: O0x 08
Reset val ue: Ox0007 4EZ20

Fiel Name R/ W Description

Stable Ti me

15:( STBTINR/WAfter the SDRAM is powered on
to receive other commands.

Number &RefAdstsahi ng | nitializati
OOODautrefresh
19: ARNUMCH R/ WOoOOO2autrefresh
éé

1111: 1ir6e faruetsoh

31: 2 Reserved

4134 Contr ol register 1 (DMC_CTRL1)
Of fset addr ess: O0x0C
Reset val ue: Ox0000 3048

Fie Name R/ W Description
SDRAM I nitialize

0 INT T R/WO: I nvalid
1: I nitialize SDRAM, and afte
wi || automatically set 0 to t
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Fie Na me R/ W Description
PutDRM i nReferrdsh Mode Enabl e

1 SRMEN R/ W 0: Il nvalid
1: Enabl e
Pu$DRM i n-DPbponnerMode Enabl e

2 PDMEN R/ WO0: Disabl e
1: Enabl e
Precharge Al gorithm Configure

3 PCACEG R/WO: Precharge the row i mmedi at
1: Precharge the row after a
read operation.
FuRéfresbrBeEnt&efngsBeMbde

4 FRBSREN R/ WO0: Only refresh one -rreofw ebsehf omg
1: Refresh all r o wse fbreefsohr emoedne
Ful | Reeff tr eers hERxeiftr eSehl fMo d e

5 FRASREN R/ WO0: Only refresh onesrcowfhesdhr
1: Refresh all rr-oovsrashemoeei
Configure NumbererOfe dRelgn sResads
000: O register

8: 66 RDNUMCF( R/ WO0OOMLregister
eé
11T7registers
Mode Setup

9 MODESET| R/ W1: Update SDRAM snioedeer t he mo (
updated, the hardware wil/l cl

10 Reserved
Sektefresh mode fl ag

11 SRMFLG R 1: Indicate that the currerfernets h
This bit is valid when FRBSRE
Number Of Open Banks Configur
The quantity of opened Banks
000Dkbank

15: ] BANKNUMC| R/ W
0002bhanks
éé
1111: 16 banks

31: 1 Reserved

4135 Refr esh

register

( DMC_REF)

Of fset address: 0x10
Reset value: 0x0000 0O0C3
Fiel Name R/ V Description
Refresh Cycle Configure
15: ( RCYCCF|R/ VSpecify the number of <clock ¢
refreshes.
31:1 Reserved
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4136 Switch register (DMC_SW)
Of fset addr ess: 0x0400
Reset val ue: O0x0000 0O0O0OO

Fiell Name| R/ W Description
Memo€gntroll er Function Switch
0 MCSW| R/ WO0: Select SMC
1: Select DMC

31:1 Reserved

4137 Contr ol register 2 (DMC_CTRL2)
Of f set addr ess: Ox0404
Reset val ue: Ox0000 OO0OZ2E

Fiel Name | R/ W Description

Clock Phase Configure
0 CPHACHR/WO0: The systemecxémns& is not
1: The system clock is reverse

RD Del ay Function Enabl e
1 RDDEN| R/ WO : Enabl e
1: Disabl e

RD Clock Delay Configure
000: O system clock

4: 2| RDDCF{ R/ W0O0OLLsystem cl ock

éeeé

11Tsystem cl ocks

Write Pipe Enabl e

5 WP E N R/ WO: Di sabl e
1Enabl e
DMC Accelerate Module Enabl e
6 BUFFE| R/ WBy opening the buffer area, wr a3

i mprove the SDRAM read perfor man

WRAP Burst Type Selection
7 WRPBSH R/ WO0: The wrap burst Il ength is 4 ¢ti
1: Wheap burst |l ength is 8 ticks

31: Reserved
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5 System configuration controller (SYSCFG)

5.1 Mai n characteristics

(1> Remapping of configuration memory
(2> Select MAC PHY interface
(3> Configure external interrupt of GPIO

(4) Control I/O compensation cell

52 1/ O compensation cell
When the | /O output buffer speed is configur
port noise wild.l affect the power supply volt

power supply voltage is 2.d4nr3béVegnabhedcbmpe
contr el dikhesdtope to reduce the i mpact on the

53 Regi ster address mapping

Tab2®YSCFG Register Address Mapping

Regi ster n¢g Description Of fset a
SYSCFG_MMSE Memomgpping selectid 0x00
SYSCFG_PMCF Peripheral mode conf 0x04
SYSCFG_EI NT(C External interrupt 0x08
SYSCFG_EI NT(C External interrupt 0x0C
SYSCFG_EI NT( External interrupt 0x10
SYSCFG_EI NT( External interrupt 0x14
SYSCFG_CCCTH Compensation cell c 0x20

54 Regi ster functional description

541 Memory mapping selection register (SYSC
Of fset address: 0x00
Reset value: 0x0000vabDOX 6(&f Xefrsrebhet sambeas
of BOOT pin)
This register is used to configure in the me
O0x0000 0000 through the software so as to by
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Fi el Name| R/ V Description
Memory M&ppeny
Control t he me mor y mapping addr es
parameters of these bits are deter
1: MMSE|R/VO0OO: Main flash mapping address: 0x
01l: System flash mapping address:
10: SMC Bankl ( NOR/ PSRAMIdared s2) 0m
11: Embedded SRAM1 mapping address
31: Reserved
542 Peripheral mode configuration register
Of fset address: 0x04
Reset value: 0x0000 0O0OO
Fie Name | R/ W Description
22: Reserved
Et hernet PHY I nterface Select
Control the physical |l ayer interf
53 ENETS[R/V'O: MI'l interface
1: RMI | PHY interface
Note: This bit shall be operated
clock is enabl ed.
31: Reserved
543 External i nt er(rSuypStC FrGe geil sNitTeCrF G11 )
The selected external interrupt sources repr
of the following sever al SYSCFG external i nt
table bel ow.
Tab3@&xternal I nterrupt Sources Selected for
EI NTx [ 3: 0] External interrupt
0000 PA[ x] pin
0001 PB[ x] pin
0010 PC[x] pin
0011 PD[ x] pin
0100 PE[ x] pin
0101 PF[ x] pin
0110 PG[ x] pin
0111 PH[ x] pin
1000 Pl [ x] pin
Ot her s Reserved
Of fset address: 0x08
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Reset value:

These bits are

0x0000 0O0O0O

controlled by

software to be

interrupt source of EINTx(x=0é&3).
Fie Name | R/ V Description
EI NTO Configure
3 EINT{R/VThese bcdamtraoclel ed by software to K
interrupt source of EINTO.
EI NT1 Configur
7 EINTIR/VfThese bits are controlled by soft
interrupt source of EI NT1.
EI NT2 Configur
11: EINTIR/ VfThese bits are controlled by soft
interrupt source of EINT2.
EI NT3 Configur
15: EINT{R/ VfThese bits are controlled by soft
interrupt source of EI NTS3.
31: Reserved
544 External interrupt register 2 (SYSCFG_E
Of fset address: 0xO0C
Reset value: 0x0000 0O0OO
These bits are controlled by software to be
interrupt source of EINTx(x=4€é7).
Fie| Name| R/ W, Description
EI NT4 Configure
3: EINT| R/WThese bits are controlled by soft
external interrupt source of EINT
EI NT5 Configure
7 EINT| R/WThese bits are controlled by soft
externalsownteerafptEl NT5.
EI NT6 QGoenfi gu
11:| EI NTf R/ WThese bits are controlled by soft
external interrupt source of EINT
EI NT7 Configure
15: 1 EINTfl RIWThese bits are controlled by soft
external interrupt source of EINT
31: Reserved
545 External i nterrupt register 3 (SYSCFG_E
Of fset address: 0x10
Reset value: 0x0000 O0O0O0O
These bits are controlled by software to be

interruptEl Norwr( xe 8cfl1l) .
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Fie| Namel R/ V Description

EI NT8 Configure
3: 0 EINTIR/ MM These bits are
interrupt sourc

EI NT9 Config
7:4 EI NTTR/ These bits are
o)

(9]

ontrolled by softw
of EI NT8.

D

(9]

ontrewrhredtley ¢$of 5\

interrupt source of EI NTO9.
EI NT10 Configure

11:|EINT|R/fThese bits are controlled by softw
interrupt source of EINT10.

EI NT11 Configure

15: JEI NT|R/ W These bitsl edeby osnafrtodare to be re
interrupt source of EINT11.

31: Reserved

546 External interrupt register 4 (SYSCFG_E
Of fset address: 0x14
Reset value: 0x0000 0O0O0OO
These bits are controll edebycdoftitheareexttea niad
interrupt source of EINTx(x=12¢é15).
Note that when the value of each bit of the

reserved bit, namely, PI'T15:12] is unused.
Fie Name | R/ V Description
EI NT12 Configure
3:0 EI NTIR/VThese bdarstraclel ed by software to H
external interrupt source of EINT
EI NT13 Configure
7:4 EI NTIR/VThese bits are controlled by soft
external interrupt source of EINT
EI NT14 Configure
11:| EINTYR/VThese bits are controlled by soft
external interrupt source of EINT
EI NT15 Configure
15: EINTIR/ W These bits are controlled by soft
external inteNTdApt source of EI
31: Reserved
547 Compensation cell contr ol register (SYS
Of fset address: 0x20
Reset value: 0x0000 O0O0O0O
Fie Name | R/ V Description
Compensationdg&wh | Power
0 CCPD|R/V0O: 1/ O compensatidowaonelmobdenters p
1: ddmpensation cell is enabl ed
71 Reserved
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Fie Name | R/ V Description
Compensation Cell Ready FIl ag
8 RDYFL| R 0: Not ready
1: Ready
31: Reserved
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6 Reset and clock (RCM)

61 Ful | name and abbreviation descr.i
Tab3®ull naabebraendi ati on description of tel
Ful l name in English English abb

Reset and Clock Manageme RCM
Reset RST
Pow®m Reset POR
Pow®mown Reset PDR

Hi gh Speed External Cl o HSECLK

Low Speed External Cloc LSECLK

Hi gh Speed€l bekernal HSI CLK

Low Speed Internal Cl od LSI CLK
Phase Locked Loop PLL
Main clock output MC O
Calibrate CAL
Trim TRM
Clock Security System CSs
Non Maskable I nterrupt N MI

62 Reset management unit (RMU)

The reset is divided into three for ms, namel
backup dematn

6.21 System reset

6.211" System reset"” reset source
The reset source is divided into external re
External reset source:

, Low | eNRSET omi n.

I nternal reset source:
. Window watchdog termination count (WWDT
., I ndependent watchdog termination count (

., Software reset (SW reset)
Power reset
, Loywower management reset
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A system reset will occur tisn. cBessei does ,antyh e fr e
event source can be identified by viewing th
(control/ state register).

When the system is reset, all regi sters exce
(control/ state reghasdkup woestkitb d | ragygs éti tt @ ntdh ¢
state.

Software reset

Software can be reset by &§eotfi-®ff SYSRESETREQ
inteappptcation and reset control register t

Lowower management reset

Lowower management may reset in two cases, O
standby mode, and the other is when entering
cases, i f RSTSTDB (RiSAT SsTtOPn dbhy mdde) morde) i n
selection BOYytethe sgstem Wil.l be reset rathe

standby or stop mode.
6.212" System Reset" reset circuit

The reset source is used in the NRST pin, which remains low in reset
process.

Thei nt er nal reset source generates a delay o
NRST pin through the pulse generator, which causes the NRST to maintain

the level to generate reset; the external reset source directly pulls down the

NRST pin level to generate reset.

The "system reset reset circuit is shown in
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FigdtB8ystem Reset" Reset Circuit
VDI$VDDA
External . System
<«——Pp —
reset NRST {% Filier reset

WWDT res

IWDT reset——— Pulse

Power reset generator 4*[

Software reset 200 s€
Low power
management reset

622 Power reset

"Power reset” reset source

"Power reset" reset source is as foll ows:
Powem reset (POR)

., Powelown reset (PDR)

., Brownout reset (BOR)

., Exit (wake wup) from standby mode

5

A power reset will occur in case of any of t
Power reset wildl resetbaalklu pr edgpimaatienr s except

623 Backup domain reset

"Backup domain reset" reset source
"Backup domain reset" reset source is as foll
., Software resets and sets the BDRST bit i
domain control regi ster)

., Voporga¥ s powered onmpamdhits whneweWVed down
A backup domain reset wihlel adcocvwer eivrendas. e of

Thbackup dematnhas two speci albarceksuept s, whi ch
domain
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63 Clock management wunit (CMU)

The clock sources of the whole system are: H

LSI CLK, PLL1 and PLL2. For thecehaplheasei st.i

refer to the relevant chapter of "Electrical
631 External <c¢clock source

The external clock sigeapkednekudesaHSECDbEK(Hh
and LSECisWeEldowxternal clock signal).

There ameast wd lkixternal clock sources:
External <c¢crystal/ceramic resonator
External clock of user

The hardware configuration of the two kinds
figure bel ow.

Fi gbHBECLK/ LSECLK Clock Souroa Hardware Con

Clock source Hardware configuration

‘ OSC_INOSC_OuUT ‘
External clock 1 1

T (Hi-2)

External clock source

‘ OSC_INOSC_OuT ‘
—
= Ga Go =

I n order to reduce the distortiuggn of <c¢clock o
stabilization time, the crystal/ceramic reso
close to the oscillator pin as peCsfi ble. The
must be adjusted according to the selected o

Crystal/ceramic
resonator

6311THSECLK -©ipgdd external clock signal

HSECLK c¢cl ock signal is generated by HSECLK e
resonator and HSECLK external clock two kind
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Tabl3 x|

ock

Souatcien gGeth&:ECL K

Name

Description

Provi
The

de

signal

OoscC
by o

MCU
generated

t o
be

cl ock through

can

External

debugging),

can be squar

cl d

crycstlaér osicghdlat@genat

e wave, sine wave or

and the maxi mum f5r@Hjzuency is up

mu s t
(sitnat i

(HSECLK byp _ ,
connecti on, It

s u 9 pngurednecde
t he
RCM_CTRL

For hardwar e
OSC_OUT pin
configuration,
HSEEN bits in
The
includes
The frequene2ys MHznge
Wh e n t o

can

i s

user can sele
(clock co
MCU by

and c

clock is provided to
resonator

is 4

crystal

connect OSC_I N a
di sabl ed

needing

External be enabled and by s

cry
resonator
(HSECLK <cry

stabl

register
HSERDYFLG bit

register)

hardwar e.

i s

e. Aft e

corresponding

RCM_CTRL

éc)ock
t he
tospeddcax

con
in cl ock
used

r startup, t he ¢

ldl liooweed riumpt RCM_ | NT

interrupt will/l

contr

trol

eewhg
l ock
(c
be

6.3.12LSECLK-slpew d

ock
an

LSECLK cl
resonator

Tabld x|

external

signa
d LSEC

ock So

cl ock
| i s
LK exter nrade sc.l

u atcien gGelnSEECL K

generated

signal

by
ock

Na me

Description

The
The

clock i
signal

s provided to

MCU t

h 1

can

be

generated

by

q

(idrebugging),

can

crystal
be

osci

I I ator

sin

cl o

waveform

squar e

wayve,

External

duty
(LSECLK

byp For

ensuing

cycl e,
hardwar e

and

0SC32_O0UT

t he

pin

si g

connection, it

i s

nal freqly
mu s

suspend

user

can

sel ect

RCMBDCTRWbackup

t his

domai n

mo d e

control r

by

S et
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Na me Description

The clock is prtohve dreas d ma tMCrU, ban
includes crystal resonator and (¢
32.768kHz.

OSC32ah®SC32_ OUTt metra connected
which can be enabled and disabl g
RCM_BDCTRL (cl ocaki nbaccoknutpr odom egqgi
LSERDYFLG in RCM_BDCTRL indicat €

External crys
resonator
(LSECLK cry

oscillator is stable. At startugj

released until this bit is set {

clock interruprtuptegriesgleast aman nh
6.32 I nternal clock source

The internal <c¢l ock -sipneceldu denst eHSlaGL ke | (ohcikg hsi g n a
LSICLKsgpéeaw i nternal clock signal).

6.321HSI| CLK -shpiegegld i nternal c¢lock signal
HSI CLK cl ock signal i 6sMHyze nReQ aotsecdi Iblyationrt.er nal

The RC oscillator frequency of different chi
chip may be different with the change of tem
clock freqguency of each chiNp oMMesx=Be®8¥Y) calibr

by the manufacturer before | eaving the factor
value calibrated by the manufacturer wil!/ be
addition, the users can further adjust the f

RCM_CTRL regiistgert ocadcher capplication environme
voltage) of the site.

HSI RDYFLG bit can be used to indicate whet he

stabl e. I n the clock startup process, HSI CLK
until the HSI|I RDYObRW Gharidwarse . seHSa®@a o ®C can be
di sabyedSIEN bit in RCM_CTRL.

Compared with HSECLK crystal oscillator, RC
cl ock without any external devi ce; the start
t hat of HS BEoGlcK lclraytsotra;l even after calibratior
accuracy is stil!l inferior to that of HSECLK

6.322LSI CLKspeawd internal clock signal

Main characteristics of LSI CLK

LSICLK is generated by RC 2d8sHzi2l@IHatnar , wi t hi n
3 HZThe frequency may change along with the ¢
vol tlatgecan keep running in stop and standby |
independent \aat ohmhd duga dnk & .
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LSICLK can be enabled or di s&rbd geidstbegyr .LSI EN b
LSI RDYFLG bCBTBEndREMt es whsepteheedr itnhtee rl noan

oscillator is stable. At startup stage, the
to Ylhalb dwar e. I f all owed in RCM_INT registe
request signal will/l be generated.

633 PLL phase |l ocked | oop

This series of products have two PLL, which
oscillator as their clockabbedcby hhedwatwoi
case of either of the following situations:
., Enter the stop or standby state
., The system clock directly or indirectly
source, and a fault occurs to HSECLK

When configuring PLL reliatt eids croetf féecalelnegd. ens
6.331PLL1

PLL1 is thel onak end plh@ase, which mainly generat
with maximum frequency of 168MHz for the sys
frequency of PLL1 is configured by RCM_PLL1C
frequencsyt eids baydjsuetting the multiplication/ di
and PLL1 shal/l be disabled during configurat

6.3.3.2PLL 2

PLL2 is dedicated to providing clock signal
jointly determined by the deR@MeBLbR2EBEGIi n RC
registers (see the register function descrip
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6.34 Clock tree

Fi g6ARM32F405/ARMBXLGF407/ £1 bxkx Gr ee

LJ_‘ETIjMII_TX_CLK
§ —>MACTXCLK
PHY ETH
25 50MHzZ | SYSCFEMCRGTHSHL
0 ETHMII_RXCLK | —»MACRXCLK
—
»MACRMIICLK
use.o |
pHY [1 » OTGHS ULPI
24 60MHz Cortex
/8 » System
Clock
%%Eﬁf » WDTCLK
» FCLK
RTCSHLL 0]
» SMCCLH
0SB82 OUL H LSECL [2.4 » DMCCL
— OSsC
32.768 >RTC
0SB2 IN .
- KHz | {2314
sw
OSQOUE4— 26MHE
HSECL 168VIHz MAX
$ HCLK
OSAN osc SYSCLK ¢
168MHz AAB
AX_ | Prescaler
16MHZ|_, /1,2, 4n
HSICLH 512
PLICLK
HSECL 42MHz MAX ITMR, 3, 4,5, 6, 7, 12, 13, 14
if (APB Prescaler =1)} I—» TMRxCL
SCLKSEL o APBI el se|
a rescaler
PLIICLK
A a /1,2, 4,8, 16 T2 A,
PLLL D PLI48CLK
@
A d | 2SSEL
PLRD| b pcik N (Analog) ADE ADCCLA
Prescaler —>(Analog)
L }—» 12SCLK 12,4,6,8
12S CKINL
MCIBEL 84MHz MAX
MCTPRE —————HSICLK APR TMR 8,9, 10, 11
MCD LSECLK 1 Prescaler [4Hif (APR Prescaler =1)! 1— TMRXCLK
[le—]r2.5— /1,2,4,8,1§ el sa!
HSECLK '
PLIICLK BAMHZ MAX, . o
MCESEL
MCEPRE )/—SYSCLK »ETH PTP
Mep PLI2CLK
[le—]r2.5—
HSECLK
PLLICLK
Not e:

(1) HCLK means AHB clock signal.
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(2) PLCK1 and PLCK?2 are clock signal connected to APB1 and APB2 respectively.
(3) FCLK is free running clock of Arm® Cortex®-M4F with FPU.

(4) The frequency of AHB, APB2 (high-speed APB) and APBL1 (low-speed APB) domains can be
configured through multiple prescalers. Besides, the maximum frequency of AHB domain is
168MHz, the maximum frequency of APB2 domain is 84MHz, and the maximum allowable
frequency of APB1 is 42MHz.

(5) The maximum frequency obtained by the system clock is 168MHz.

(6) The clock source of OTG_FS is PLL1CLK with frequency of 48MHz, and the clock source of
UTML PHY of OTG_HS1 is from external quartz clock. For OTG_ HS2, since it adopts on-chip
PHY and has internal PLL to output 60MHz to UTML PHY, the clock source of its 48MHz clock
is from PLL48CLK.

(7) Only when the corresponding enable bits are set, can the peripheral obtain the clock signal.

(8) ADC clock can be divided into analog circuit clock and digital circuit clock. The clock
management unit provides a prescaler for the analog circuit clock of ADC, so that the ADC
can work at the clock frequency of PCLK?2 after 2/4/6/8 frequency division, and at this time the
clock can be used by all ADC; the clock frequency of digital circuit of ADC is equal to PCLK2,
and ADC1/2/3 clocks can be enabled respectively through the corresponding bits of
RCM_APB2CLKEN register.

(9) SysTick (system timer) can be provided by the clock signal after frequency division of HCLKS.
Different clock sources can be selected by setting SysTick control and status register.

(10) Frequency assignment of all TMRXCLK (timer clocks) is automatically set by the hardware

according to the following two situations:

I f the corresponding APB prescaler factor is 1, t|
same as that .of the APB bus

Ot herwi se, the clock frequency of the timer wil/l

bus connected to it.
(11) The maximum output frequency of MCO1/2 is 100MHz

(12) For the structure of PLL1 and pll2, please refer to PLL Phase Locked Loop and
RCM_PLLXCFG registers.

635 Clock source selection of RTC

By setting RTCSRCSEL bit in RCM_BDCTRL (back
you can select to divide the frequency of HS
use LSECLK or LSICLK as the clockksource of

source can be changed only when the backup d

Because LSECLK is in the backup domai n, and
t he khugpc domai n, di swerkenbeR3€E€lIl etbeldd as t he cl
RTC; t he working cfoemrdertti,onamd <RI titse dfidl | owi
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detail s:

Tab3aor king Condition of RTC When Different CI

Clock source Wor ki ng condition

] As | onggmmas nVains power suppl
LSECLK is select ) ]
wor k eweins ipfower ed of f

LSICLK is selectl | fopiVs powered off, -ufpeunmiutt osnta

wakwep unit cl be guaranteed.

I f tdies howered off or the i

di sabled (the power supply of

state is unB®WESHIi h, (santhké th

obackup )Yoofai PMU_CTRL (powert
be set to "1"

HSECLK is wused

after freguemd

636 Cl ock source selection of | WDT

When | WDT (independent watchdog) is opened,
opened by force, and when it is stable, the
After LSICLK is opened bry dmd cceannat whd |clad swe

637 Cl ock source selection of MCO

There are two microcontroller c¢clock output p
When the corresponding GPI O ports of ports (
the corresponding multspbeaingahubetsehegctbkd
out put to MCO pin by configuring MCOxXxSEL bit
RCM_CFG (clock configuration register). See
functional description for specific clock si

638 Cl ock source selection of SYSCLK

Afteremyseset, HSICLK oscillator wildl (direc
the system clock, and cannot be stopped. | f
clock source, you must wai't unt il the destin

destinationsckotabl edur déei target clock sourc
HSECLK and PLLCLK.

The state bit of RCM_CTRL and RCM_CFG regist
clock and selected SYSCLK clock source.

639 CSS clock security system

I n order to prevent MCUtéremteonambhl|l copetalio
short circuit, MCU can activate CSS clock se
After the security system is activated, if t
system clock directly or indirPelcLt liys (uusseedd as
as the system clock), the external HSECLK os
HSECLK fails, and the system clock wil/l aut o
ti me, the PLLCLK which selects HSECLK as the
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cl ock ismopuor ce will also be disabl ed.

Not e: When CSS is activated by software -magk HdISE€CLK fail s,

interrupt) wild/l be generated. Since NMI is executed cont |

CSSCLR bit in ROCMIIINTbD er esgeits tteor csl ear the interrupt.

6.3.10 TMRbased internal/ external clock measur
Through the input capture function of TMR5 C
clock source generators can be indirectly me
foll ows:

Fi gdT®MR5 Measurement Clock Frequency Circui
T™MR
RMPSEL
GPIa—
RTCWakeup T T4

LSECLK—

LSICLK—
Channel 4 of TMR5 can select to connect one
clock by configuring RMPSEL bit of TMR5_OPT

6.311 TMRblasedaternal / external clock measurem
The external oscillator frequency can be tes
used as the system clock source. As shown in
select to trigger TIlI1 by 1/ Q hpeorRMPoSELi nbtietr n a
of TMR11_OPT register.

Fi g8T®MR11 Measurement Clock Frequency Circu
TMRL
RMPSEL
GPId—
— TI1
HSECLRRTC
64 Regi ster address mapping
Tab3®|RCM Register Address Mapping
Register nam Description Of fset a
RCM_CTRL Clock control r 0x00
RCM_PLL1CFG PLL1 configurati 0x 04
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Register nam Description Of fset a
RCM_CFG Clock configurati 0x08
RCM_I NT Clock interrupt O0x0C
RCM_AHB1RST AHB1 peripheral r 0x10
RCM_AHB2RST AHBRer i pher al res 0x14
RCM_AHB3RST AHB3 peripheral r 0x18
RCM_APB1RST APB1l peripheral r 0x20
RCM_APB2RST APB2 peripheral r 0x 24
RCM_AHB1CLKEN AHB1 peripheral cl o 0x30
RCM_AHB2CLKEN AHB2 peripheral cl o 0x 34
RCM_AHB3CLKEN AHB3 peripheral cl o O0x 38
RCM_APB1CLKEN APB1 peripheral cl q 0x40
RCM_APB2CLKEN APB2 peripheral cl q 0x 44
AHB1 peripheral clo
RCM_LPAHB1CLKEH 0x50
| opvower mode
AHB2 peripheral clo
RCM_LPAHB2CLKEH 0x54
| opvower mode
AHB3 peripheral clo
RCM_LPAHB3CLKE 0x58
| opvower mode
APB1 peripheral clo
RCM_LPAPB1CLKH 0x60
| opvower mode
APB2 peripheral cl o
RCM_LPAPB2CLKH 0x64
| opvower mode
RCM_BDCTRL Backup domain con 0x70
RCM_CSTS Clock control/ st 0x 74
Spresapdectrum cl ock
RCM_SSCCFG ) 0x80
regi ster
RCM_PLL2CFG PLL2 configurati O0x 84
65 Register functional description
651 Cl ock control regi ster (RCM_CTRL)
Of fset address: 0x00
Reset value: Ox0000 XX83; X means undefined
Access: Accesswvoird,t healfforworadf and byt e, witho
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Fie Name R/ V Description

High Speed I nternal Clock Enabl e
Set to 1 or cleared by software

HSI CLK is an RC oscillator. When
occurs, it wilhabewaeton potvamty, td
reset ;upwafkreom standiuy Mmoden, swalke n
externapekbdghl|l ock source (as sys
clock through PLL). When HSICLK

systemhaoloagkh tPLL, this bit canno

0 HSI EN| R/ V

0: HSI CLK RC oscillator is disab

1: HSI CLK RC oscillator is turne

Hi Stheed I nternal Clock Ready FIl a
1 HSI RDYF R 0 : HSI CLK RC oscillator is not s

1: HSI CLK RC oscillator is stab
2 Reserved

Hi gh Speed Internal Clock Trim
HSI CLK has been calibrated to 16
7:3 HSITRMR/Vthe factory. However, it changes
changes, but the frequency of HS
by this bit.

Hi Stpeed I nternal Clock Calibrate

HSI CLK has been calibrated to 16
the factory. When the system i s g
wi || be automatically written to

15: HSI CAL| R

Hi gh Skhxteaer nal Clock Enabl e

When entering the standby or sto
hardware and HSECLK is turned of i
16 HSEEN |R/ Vcl ock source or the system clock
cannot be cleared.

0: Disabl e

1: Enabl e

Hi Stheed External Clock Ready FIl a

When HSECLK is stabl e, this bit
17 | HSERDYF| R 0 by software.

0: HSECLK is not stabl e
1: HSECLK is stable

Hi gh Skpxeteedr n al Clock Bypass Conf

Bypass rmddke s to the mode in whic
HSECLK c¢clock source; otherwise t
18 HSEBCF(R/ V
clock source.

0: Mygmpass mode

1: Bypass mode

Clock Security System Enabl e

0: Disabl e

1: Enabl e

Not e: Thins bei set to 1 only when

19 CSSEN | R/ V

23: Reserved
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Fie Name R/ V Description

PLL1 Enabl e

When entering the standby and st
the hardwar e; when PLL1CLK has b
24 PLL1ENR/ Vof thecdypystkemior in the process o
be set to O0; in other cases, it
0: PLL1 is disabl ed

1PLLI1ls enabl ed

PLL1 Clock Ready FIl ag

PLL1 is set to 1 bgkdédrdware aft
0: PLL1 is wunlocked

1: PLL1 is | ocked

25 |PLL1RDY| R

PLL2 Enabl e

When entering the standby and st
26 PLL2ENR/ Vthe hardware.

0: PLL2 is disabl ed

1: PLL2 is enabl ed

PLL2 Clock Ready FIl ag

PLL2 i s sheatr dtwarle bayf t er it i s | oc
0: PLL2 is wunlocked

1: PLL2 is |l ocked

27 |PLL2RDY| R

31: Reserved

652 PLL1 configuration register (RCM_PLLI1CF
Of fset addr ess: 0x04
Reset value: 0x2400 3010
Access in the form of word, half word and by
Theegister is used to configure various para
clock signal s.
f(vco Fdrun1 ci bk Pilapul A/ PLLB)
fepLrr cioTxdveot JuPilkl 1 C
fcote_rFs . spi o, RNE fyicec W1 Polk pul)

Fie Name | R/ V Description

Division Factor B

|t is used to calculate the clock
written only when PLL and PLLI 2S

000000O0: PLLB=0 (error)
000001: PLLB=1 (error)
ooo0oO0PALLB=2

oooo0OPLLB=3

éé

11111PALB=62

1111 PLLB=63

5: 0 PLLB|R/YV
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Fie Name | R/ V Description

PLL Multiplication Factor A

I't is used to calculate VCO fN¥NE€Qu
out pywmQOC ifnput )T PLL1A, and the forf
PLL1A is 50~432.

000000000: PLLA=0 (error)
ooooo00Q@AMA=1P (error)

14:| PLL14AR/ V€E

000110PLDA=50

éé

110110P00QA=432

110110001: PLLA=433 (error)
éé

111111111: PLLA=511 (error)

Division Factor C

I't is used to calculate the outopu
oObPLL1IC=2

17: PLL1{(R/VO1PLL1C=4

10PLL1C=6

11 PLL1C=38

Note: This bit can be written onl

21: Reserved

PLL Clock Source

This bit can be set or cleared by

clock source of PLL1 and PLL2.
22 PLLCL| R/ V

0: HSI CLK i s swuaedteas cl ock

1: HSECLK is used as c¢clock source

Not e: This bit can be written onl
23 Reserved

Di vision Factor

I't is used to calculate the clock
0000O0: PLLD=0 (error)

Oo0OORLLD=1 (error)

27: PLLD|R/VOO1®LLD=2

001PLLD=3

0o10®LLD=4

éé

111 PLLD=15

31: Reserved

653 Clock configuration register (RCM_CFQG)
Of fset addr ess: 0x 08
Reset val ue: Ox0000 0O0OO

Al bits of this register are set or cl eared
Access: Actesm oh wbed, half word and byte,
1 or 2 wait cycles are inserted only when th

switching.
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Fie Name R/ V Description
System Clock Source Select
When returning f rnoondes toorp tohre sH SaH
or indirectly used as system cl
HSI CLK as system clock by force
1:0 SCLKSE|R/\Vbeen started)
00: HSI CLK is used as system cl
01: HSECLK is used as system cl
10: PLLLGleKW ias system clock
11: Reserved
Syst em S@Il cecchttiaad ru s
I ndicate which clock source is
cleared by the hardware.
3:22SCLSEISTY R 00: HSI CLK is used as system cl
01: HSECLK is used as system cl
10: PLLITQWK dwv used as system c
11: No application
AHBIl @6ck Prescaler Factor Config
Control the prescaler factor of
Oxxx: No frequency division for
1000: SYSC€LKi dwd frequency
1001: SYS@GLHKiftheedqruency
1010: SYS@Likviediegdhtf requency
1011: SYSALvK dleed frequency
7:4 AHBPSCIR/V1100: SYSIQLK déedd frequency
1101: SYSEGLKi d28 frequency
1110: SYSCOGLKi @668 frequency
1111: Sys@LKidé&d frequency
Note: Only aftek cly dloesl 6afAtHBr ctl h
the frequency of the clock sign
division factor. When Ethernet
25MHz .
SDRAM Clock Prescaler Factor Co
Confi gprestctnd er factor of SDRAM
9: 8 SDRAMPS R/ V00: No frequsorefmcdi vi si on f
01: -dwwi ded fspreagdmé 2cy f
Ot her sdi ¥bded fsorengdmé dcy f
APBI1l occk Prescaler Factor Confid
Prescaler factobosspeed ABBtoolk oo
Oxx: No frequency division for
100: HELKi 2ed frequency
12: APB1PS|{R/V .
101: HELKi ded frequency
110: HELKi 8ed frequency
111: HCAiKv ilbed frequency
Not e: B@bhKbengteater than 42MHz
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Fie Name R/ V Description
APBQl ock Prescaler Factor Confi
Prescaler factorsspseed ABBZoaolkoo
Oxx: No frequency division for
15 - APB2PS R/v100: H@LKiﬂed frequency
101: HEGLKi ded frequency
110: HEGLKi 8ed frequency
111: HCdiKv ilddeedg ue ncy
Not e: PCLK2 shall not be greate
RTC Clock Prescaler Factor Conf
Control the prescaler factor, t
generate a 1MHz c¢clock signal an
0000X: No clock
00010: HSECLK?2 frequency divisi
20 - RTCPSC R/v0001l: HSECLK3 frequency divisi
00100: HSECLK4 frequency divis
eé
11110: HSECLK30 frequency divi si
11111: HSECLK31 frequency divis
Note: This bit must be configur
the clock source.
Main Clock Outputl Select
Set or cleared by software.
59 MCO1SE R/VOO: HSI CLK is out put as a clock
01: LSECLK is output as a clock
10: HSECLK is output as a clock
11: PLL1CLK is output as a cloc
| 2S Clock Source Select
Set thfsebiteset and before ena
23 | 2SSEJR/ fused to select the clock source
0 PLL2CLK
1: External c¢clock projected to
MCO Cl ock Outputl Prescaler Fac
0XX: No frequency division
100di 2i ded frequency
26: MCO1PS(R/ V .
101: 3 divided frequency
110: 4 divided frequency
111: 5 divided frequency
MCO Clock Output2 Prescaler Fac
0 XX: No frequency division
59 - MCOZPS(R/VlOO: 2 div?ded frequency
101: 3 divided frequency
110: 4 fdrievqgiudeendc y
111: 5 divided frequency
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hal

Fie Name R/ V Description
Main Clock Output2 Select
00: SYSCLK is output as a clock
31: MCO2SEIR/ V01: PLL2CLK is output as a cloc
10: HSECLK is output as a clock
11: PLL1CLK is output as a cloc
654 Clock interrupt register (RCM_INT)
Of fset address: 0xO0C
Reset value: 0x0000 O0O0O0O
Access: Access in the form of word,
Fie Name R/ V Description
LSI CLK Ready Interrupt Flag
When LSICLK is stable and L&l RD
set to 1 by hardwar e; when LSIR
0 LSI RDYH R . .
bit wildl be cleared.
0: No LSICLK ready interrupt
1: LSICLK ready interrupt occur
LSECRKady I nterrupt FIl ag
When LSECLK is stable andhLSERD
1 LserpYFl Rr be set to 1 by hardwar e; when L
this bit wildl be cleared.
0: No LSECLK ready interrupt
1: LSECLK ready interrupt occur
HSI CLK Ready Interrupt FIl ag
When HSI CLK is stabl eeand oHSL,RDQ
set to 1 by hardware; when HSIR
2 HSI RDYF R . .
bit wildl be cleared.
0: No HSI CLK ready interrupt
1: HSI CLK ready interrupt occur
HSECLK Ready Interrupt FI ag
When HSECLK i 8§iISER®DNVE& a&and is se
3 HSERDYEl R be set to 1 by hardware; when H
this bit wildl be cleared.
0: No HSECLK ready interrupt
1: HSECLK ready interrupt occur
PLL1T Ready Interrupt FIl ag
When PLL1 ainsd sPtLalbllRRDYEN Dbi t i s s
4 PLLLRDY| R set to 1 by hardwar e; when PLL1
this bit wildl be cleared.
0: PLL1 clock ready interrupt d
1: PLL1 clock ready interrupt o
PLL2 Rlemtdgrrupt FIl ag
When PLL2 is stable and PLL2RDY
5 PLL2RDY! R set to 1 by hardwar e; when PLL2
this bit wildl be cleared.
0: PLL2 clock ready interrupt d
1: PLL2 clock ready interrupt o
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Fie Name R/ V Description
6 Reserved

Cl os&curity System Interrupt FI

When the exspaedloshdiglhl at or cl o(
; cssELa R hardwar e.

When CSSCLR is set to 1 by soft

0: No security systemclotkrfapt

1: Clock security system interr

LSICLK Ready Interrupt Enabl e

Enabl e or di2s8&HZad eRC ndsainlallat or
8 LSI RDYHR/ V .

0: Di sabl e

1: Enabl e

LSECLK Re@acy rupt Enabl e

Enabl e external 32kHz RC oscill
9 LSERDYER/V .

0: Di sabl e

1: Enabl e

HSI CLK Ready I nterrupt Enabl e

Enable the internal 8MHz RC osc
10 HSI RDYHE R/ V )

0: Di sabl e

1: Enabl e

HSCLKE Rearduyp tl nEtnearb | e

Enable edxt6tMHzalbs4i |l |l ator ready
11 HSERDYHR/ V .

0: Di sabl e

1: Enabl e

PLL1 Ready Interrupt Enabl e

Enable PLL1 ready interrupt.
12 | PLL1RDY| R/ YV .

0: Di sabl e

1: Enabl e

PLL2 Ready Interrupt Enabl e

Enabl e PLILR2t erauyt .
13| PLL2RDY| R/ V .

0: Di sabl e

1: Enabl e
15: Reserved

LSI CLK Ready Interrupt Clear

Clear LSI ready interrupt fl ag
16 LSI RDYQ W

0: No effect

1: Clear

LSECLK Ready Irnterrupt Cl ea

Clear LSE readyL$SBREBYFL@Gt fl ag
17 | LSERDYC| W

0: No effect

1: Clear

HSI CLK Ready Interrupt Clear

Clear HSI ready interrupt flag
18 HSI RDY(C W

0: No effect

1: Clear
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Fie Name R/ V Description
HSECLK Ready Interrupt Clear
Clear HSE ready interrupt fl ag
19 | HSERDYC| W
0: No effect
1Clear
PLL1 Ready Interrupt Clear
Clear PLL1 ready interrupt fl ag
20 [PLL1RDY| W
0: No effect
1: Clear
PLL2 Ready Interrupt Clear
Clear PLL2 ready interrupt flag
21 |PLL2RDY| W
0: No effect
1: Clear
22 Reserved
Cl os&«curity System Interrupt CI
Clear the security system inter
23 CSSCLR| W
0: No effect
1: Clear
31: Reserved
655 AHB1 peripheral reset register
Of fset address: 0x10
Reset value: 0x0000 00O0O
Access: Actesm oh wbed, half wtecrydla&nd
Fie Na me R/ W Description
GPlI OA Reset
0 PARST | R/WO0: No effect
1: Reset
GPI OB Reset
1 PBRST | R/ WO: No effect
1: Reset
GPI OC Reset
2 PCRST | R/IWO0: No effect
1: Reset
GPI OD Reset
3 PDRST | R/ WO0: ea\fof ect
1: Reset
GPI OE Reset
4 PERST | R/ WO: No effect
1: Reset
GPI OF Reset
5 PFRST| R/ WO0: No effect
1: Reset
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Fie Name R/ W Description

GPlI OG Reset
6 PGRST R/ WO : No effect
1: Reset

GPlI OH Reset
7 PHRST R/ WO : No effect
1: Reset

GPI1 Ol Reset
8 PI RST| R/ WO : No effect
1: Reset

11: Reserved

CRC Reset
12 CRCRST| R/ WO: No effect
1: Reset

20: Reserved

DMA1l Reset
21 DMA1RS| R/ WO: No effect
1: Reset

DMA2 Reset
22 DMA2RS| R/ WO: No effect
1: Reset ADC

2 4: Reserved

ETH Reset
25 ETHRST R/ WO: No effect
1: Reset

2 8: Reserved

OTGHS1 Reset
29 |OTGHS1R R/ WO: No effect
1: Reset

31: Reserved

656 AHB2 peripheral reset register (RCM_AHE
Of fset address: 0x14
Reset value: 0x0000 00O0O
Access: Access in the form of word, half wor

Fie Name R/ W Description

DCI Reset
0 DCI RS| R/ WO: No effect
1: Reset

FPU Reset
1 FPURST R/ WO : No effect
1: Reset

3: 2 Reserved
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Fie Na me R/ W Description

CRYP Reset
4 CRYPRS R/ WO: No effect
1 Reset

HASH Processor Reset
5 HASHPR| R/ WO : No effect
1: Reset

RNG Reset

6 RNGRST R/ WO : No effect
1: Reset
OTG_FS Reset
7 OTGFSR| R/ WO: No effect
1: Reset

31: Reserved

657 AHB3 peripheral reset register (RCM_AHB
Of fset address: 0x18
Resealue: 0x0000 0000
Access: Access in the form of word, half wor

Fie Name | R/ V Description

EMMC Reset
0 EMMCRS R/ V| 0: No effect
1: Reset

31: Reserved

658 APB1 peripheral reset register (RCM_APE
Of f set addr ess: O0x20
Reset val ue: Ox0000 O0O0OOO

Access: Access in the form of word, hal f wor
Al bits can be reset or cleared by software
Fie Name R/ W Description

TMR2 Reset
0 TMR2RS| R/ WO0: No effect
1: Reset

TMR3 Reset
1 TMR3RS| R/ WO0: efof ect
1: Reset

TMR4 Reset
2 TMR4RS| R/ WO: No effect
1: Reset

TMR5 Reset
3 TMR5RS| R/ WO0: No effect
1: Reset
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Fie Name R/ Description
TMR6 Reset

4 TMR6 RS| R/ 0: No effect
1: Reset
TMR7 Reset

5 TMR7RS| R/ 0: No effect
1: Reset
TMR12 Reset

6 TMR12R{ R/ 0: No effect
l1Reset
TMR13 Reset

7 TMR13R{R/ 0: No effect
1: Reset
TMR14 Reset

8 TMR14R{R/ 0: No effect
1: Reset

10: Reserved
WWDT Reset

11 | WWDTRS] R/ 0: No effect
1: Reset

13: Reserved
SPlI 2 Reset

14 SPI 2RS R/ 0: No effect
1: Reset
SPI 3 Reset

15 SPlI 3RS R/ 0: No effect
1: Reset

16 Reserved
USART2 Reset

17 |[lUSART2H R/ 0: No effect
1: Reset
USART3 Reset

18 | USART3HR R/ 0: No effect
1: Reset
UART4 Reset

19 UART4R{ R/ 0: No effect
1: Reset
UARTS5 Reset

20 | UART5R{ R/ 0: No effect
1 Reset
| 2C1 Reset

21 I 2C1RY R/ 0: No effect
1: Reset
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(RCM_APE

hal f wor
softwar e

Fie Name R/ W Description
| 2C2 Reset
22 | 2C2RSY R/ WO : No effect
1: Reset
| 2C3 Reset
23 | 2C3RSY R/ WO : No effect
1: Reset
24 Reserved
CAN1 Reset
25 CAN1RS| R/ WO: No effect
1: Reset
CAN2 Reset
2 6 CAN2RS| R/ WO0: eNfof ect
1: Reset
27 Reserved
Power I nterface Reset
28 PWRRST R/ WO: No effect
1: Reset
DAC I nterface Reset
29 DACRST R/ WO: No effect
1: Reset
31: Reserved
659 APB2 peripheral reset register
Of fset addr ess: O0x24
Reset value: Ox0000 0O0OO
Access: Access in the form of word,
Al bits can be reset or cleared by
Fie Name R/ W Description
TMR1 Reset
0 TMR1RS| R/ WO: No effect
1: Reset
TMR8 Reset
1 TMR8RS| R/ WO: No effect
1: Reset
3:2 Reserved
USART1 Reset
4 USART1R R/ WO: No effect
1: Reset
USART6 Reset
5 USARTG6R R/ WO: No effect
1: Reset
7: 6 Reserved
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Fie Name R/ W Description
ADC I nterface Reset
0: No effect
8 ADCRST| R/ W
1: Reset
Not e It takess effect for all/l A
10: Reserved
SDI O Reset
11 SDI ORS| R/ W No effect
Reset
SPI'1l Reset
12 SPI 1RSl R/ WO: No effect
1: Reset
13 Reserved
SYSCFG Modul e Reset
14 | SYSCFGR R/ WO: No effect
1: Reset
15 Reserved
TMR9 Reset
16 TMRO9RS| R/ WO: No effect
1: Reset
TMR10 Reset
17 TMR10RY R/ WO0: eNfof ect
1: Reset
TMR11 Reset
18 TMR11RY R/ WO: No effect
1: Reset
31: Reserved
6510 AHB1 peripheral clock enable register
Of fset address: 0x30
Reset value: 0x0010 0O0O0OO
Access: Access in the form of wogrcd,e.half wor
Fie Na me R/ V Description
GPI OA Clock Enable
0 PAEN R/ V| 0: Di sabl e
1: Enabl e
GPI OB Clock Enabl e
1 PBEN R/ V| 0: Di sabl e
1: Enabl e
GPI OC Clock Enabl e
2 PCEN R/ V| 0: Di sabl e
1: Enabl e
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Fie Name R/ Description
GPI OD Clock Enabl e
3 PDEN R/ 0: Di sabl e
1: Enabl e
GPlI OE Clock Enabl e
4 PEEN R/ 0: Di sabl e
1: Enabl e
GPI OF Clock Enabl e
5 PFEN R/ 0: Di sabl e
1: Enabl e
GPI OG Clock Enabl e
6 PGEN R/ 0: Di sabl e
1: Enabl e
GPI OH Clock Enable
7 PHEN R/ Vf0: Disabl e
1: Enabl e
GPI Ol Clock Enabl e
8 Pl EN R/ Vf0: Disabl e
1: Enabl e
11: Reserved
CRC Clock Enabl e
12 CRCEN |R/ M0: Disable
1: Enabl e
17: Reserved
Backup SRAM Interface Clock Eng
18 |BAKPSRANR/ VO Di sabl e
1 Enabl e
19 Reserved
Clock Management Data RAM Cl ock
20 DRAMEN|R/ VO Di sabl e
1 Enabl e
DMA1 Cl ock Enabl e
21 DMA1EN|R/ 0 Di sabl e
1 Enabl e
DMA2 Clock Enabl e
22 DMA2EN|R/ 0 Di sabl e
1 Enabl e
24: Reserved
ETH Clock Enabl e
25 ETHEN |R/ M0O: Disabl e
1: Enabl e
ETH Transmission Clock Enabl e
26 ETHTXENR/ 0: Di sabl e
1: Enabl e
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Fie Name R/ V Description

ETH Reception Clock Enabl e
27 ETHRXENR/ WO: Disabl e
1: Enabl e

ETH PTP Clock Enabl e

28 ETHPTPE R/ V| O: Di sabl e

1: Enabl e

OTG_HS1 Clock Enabl e

29 OTGHS1E| R/ VO: Di sabl e

1: Enabl e

OTG_HS1 ULPI Clock Enabl e
30 HSULPI BER/ V|O: Di sabl e

1: Enabl e

31 Reserved

6511 AHB2 peripheral clock enable register
Of fset address: 0x34
Reset value: 0x0000 00O0O
Access: Access in the form of word, half wor

Fie Name R/ W Description

DCI Clock Enabl e
0 DCI EN| R/ WODi sabl e
1: Enabl e

FPU Clock Enabl e
1 FPUEN| R/ WO : Di sabl e
1: Enabl e

3:2 Reserved

CRYP Clock Enabl e
4 CRYPEN R/ WO: Di sabl e
1: Enabl e

HASHrocessor Clock Enabl e
5 HASHPE| R/ W 0: Di sabl e
1: Enabl e

RNG Clock Enabl e
6 RNGEN R/ W 0: Di sabl e
1: Enabl e

OTG_FS Clock Enabl e
7 OTGFSE| R/ WO : Di sabl e
1: Enabl e

31: Reserved

6.512 AHB3 peripheral c¢clock enabl e register
Of fset O8d8Bess:
Resealue: 0x0000 O00O0O
Access: Access in the form of word, hal f wor
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Fie Name R/ W Description

EMMC Cl ock Enabl e
0 EMMCEN| R/ W 0: Di sabl e
1: Enabl e

31: Reserved

6513 APB1 peripheral cl dRCMe APBILLCLIKENI)sSt er
Of f set addr ess: O0x40
Reset val ue: Ox0000 O0O0OOO

Access: Access in the form of word, hal f wor
Al bits can be reset or cleared by software
Fie Name R/ W Description

TMR2 Clock Enabl e
0 TMR2EN R/ WODi sabl e
1: Enabl e
TMR3 Cl o
1 TMR3EN R/ WO: Disabl e
1: Enabl e

Enabl e

(9]

TMR4 Clock Enabl e
2 TMR4EN R/ WO: Di sabl e
1: Enabl e

TMR5 Clock Enabl e
3 TMR5EN R/ WO: Disabl e
1: Enabl e
TMR6 Clock Enabl e
4 TMR6EN R/ WO: Di sabl e
1: Enabl e

TMRTZI|I ock Enabl e
5 TMR7EN R/ WO: Di sabl
1: Enabl

e
TMR12 Clock Enabl e
6 TMR12H R/ WO0: Di sabl

1: Enabl e
TMR13 Clock Enabl e
7 TMR13H R/ WO: Di sabl e

1: Enabl e
TMR14 Clock Enabl e
8 TMR14HB R/ WO0: Disabl

1: Enabl

D

10: Reserved

WWDT Cl ock Enabl e
11 WWDTEN R/ WODi sabl e
1: Enabl e

13: Reserved
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Fie Na me R/ Description
SP1 2 Clock Enabl e
14 SPI 2E| R/ 0: Di sabl e
1: Enabl e
SPI 3 Clock Enabl e
15 SPI 3E| R/ 0: Disabl e
1: Enabl e
16 Reserved
USART2 Clock Enabl e
17 |USART2| R/ 0: Di sabl e
1: Enabl e
USART3 Clock Enabl e
18 | USART3| R/ ODi sabl e
1: Enabl e
UART4 Clock Enabl e
19 UART4H R/ 0: Di sabl e
1: Enabl e
UARTS5 Clock Enabl e
20 UARTS5H R/ 0: Disabl e
1: Enabl e
| 2C1 Clock Enabl e
21 I 2C1E| R/ 0: Di sabl e
1: Enabl e
| 2@2 ock Enabl e
22 | 2C2E| R/ 0: Disabl e
1: Enabl e
| 2C3 Clock Enabl e
23 Il 2C3E| R/ 0: Di sabl e
1: Enabl e
24 Reserved
CAN1 Clock Enabl e
25 CAN1EN R/ 0: Di sabl e
1: Enabl e
CAN2 Clock Enabl e
26 CAN2EN R/ 0: Disabl e
1: Enabl e
27 Reserved
PMU Clock Enabl e
28 PMUEN| R/ 0: Disabl e
1: Enabl e
DAG nterface Clock Enabl e
29 DACEN| R/ 0: Di sabl e
1: Enabl e
31: Reserved
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6.514 APB2 peripheral clock enabl e
Of fset address: O0x44
Reset value: 0O0x0000 OOOO
Access: Access in the form of word,
Al bi trse sceatn obre cl eared by software.
Fie Name R/ V Description
TMR1 Clock Enabl e
0 TMR1EN|R/ VO0: Di sabl e
1: Enabl e
TMR8 Clock Enabl e
1 TMR8EN|R/ VO: Di sabl e
1: Enabl e
3: Reserved
USART1 Clock Enabl e
4 USART1E|R/ VO: Di sabl e
1: Enabl e
USART6 Clock Enabl e
5 USARTG6E|R/ VO: Di sabl e
1: Enabl e
7 : Reserved
ADC1 I nterface Clock Enabl e
8 ADCI1EN|R/ VO: Di sabl e
1: Enabl e
ADC2 I nterface Clock Enabl e
9 ADC2EN | R/ VO0: Di sabl e
1: Enabl e
ADC3 I nterface Clock Enabl e
10 ADC3EN | R/ VO0: Di sabl e
1: Enabl e
SDI O Clock Enabl e
11 SDI OEN|R/ VO: Di sabl e
1: Enabl e
SPI'1 Clock Enable
12 SPI 1EN|R/ VO Di sabl e
1: Enabl e
13 Reserved
SYSCFG Module Clock Enabl e
14 SYSCFGE|R/ VO: Di sabl e
1: Enabl e
15 Reserved
TMR9 Clock Enabl e
16 TMRO9EN | R/ VO: Di sabl e
1: Enabl e
www. geehy. com 90

hal

f

register

wor



Fie Na me R/ V Description
TMR10 Clock Enabl e
17 TMR10ENR/ VO: Di sabl e
1: Enabl e
TMR11 Clock Enabl e
18 TMR11ENR/ VO: Di sabl e
1: Enabl e
31: Reserved
6.515 AHB1 peripheral <c¢l| ock -peonwaebrl emordeegi st er
(RCM_LPAHB1CLKEN)
Of fset address: 0x50
Reset value: OX7E67 91FF
Access: Access in the form of word, hal f
The function of this register is to enable
power (sl eep) mode.
Fie Name R/ W Description
GPI OA Clock Enabl e
0 PAEN R/ W| 0 Di sabl e
1: Enabl e
GPI OB Clock Enabl e
1 PBEN R/ W|O0: Di sabl e
1: Enabl e
GPI OC Clock Enabl e
2 PCEN R/ W|O0: Di sabl
1: Enabl e
GPI OD Clock Enabl e
3 PDEN R/ W|O0: Di sabl e
1: Enabl e
GPI OE Cl ock Enabl e
4 PEEN R/ W| 0 Di sabl e
1: Enabl e
GPI OF Clock Enabl e
5 PEEN R/ W|O0: Di sabl e
1Enabl e
GPI OG Clock Enabl e
6 PGEN R/ W|O0: Di sabl e
1: Enabl e
GPI OH Clock Enabl e
7 PHEN R/ W|O0: Di sabl
1: Enabl e
GPI1 Ol Clock Enabl e
8 Pl EN R/ W|O0: Di sabl e
1: Enabl e
11 Reserved
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Fie Na me R/ Description
CRC Clock Enabl e
12 CRCEN R/ 0: Di sabl e
1: Enabl e
14 - Reserved
FMC Clock Enabl e
15 EMCEN R/ 0: Di sabl e
1: Enabl e
SRAM1 Clock Enabl e
16 SRAM1EN R/ 0: Di sabl e
1: Enabl e
SRAM2 Clock Enabl e
17 SRAM2EN R/ 0: Di sabl e
1: Enabl e
Backup SRAM Interface Clock E
18 |[BAKPSRAN R/ 0: Di sabl e
1: Enabl e
20 : Reserved
DMA1l Clock Enabl e
21 DMA1EN R/ 0: Di sabl e
1: Enabl e
DMA2 Cl ock Enabl e
29 DMA 2 E N R/ 0: Di sabl e
1: Enabl e
24 - Reserved
ETH Cl ock Enabl e
25 ETHEN R/ 0: Disable
1: Enabl e
ETH Transmission Clock Enabl e
26 ETHTXEN R/ 0: Di sabl e
1Enabl e
ETH Reception Clock Enabl e
27 ETHRXEN R/ 0: Disable
1: Enabl e
ETH PTP Clock Enabl e
28 ETHPTPE R/ 0: Disable
1: Enabl e
OTG_HS1 Clock Enabl e
29 oTGHs1El R/ 0: Disable
1: Enabl e
OTG_HS1 ULPI Clock Enabl e
1Enabl e
www. geehy. com 92



Fie Na me R/ W Description
31 Reserved
6.516 AHB2 peripheral <c¢l| ock -peonvaebrl emordeegi st er i

(RCM_LPAHB2CLKEN)
Of fset address: O0x54
Reset value: 0x0000 OOF1
Access: Access in the form of word, half wor
The functi on o fentahbilse rtehgei spteerri pihsertad c¢cl ock of
power (sl eep) mode.

Fi e Name | R/ W Description

DCI Clock Enabl e
0 DCI EN R/ WO: Di sabl e

1: Enabl e

FPU Clock Enabl e
1 FPUEN R/ WO: Di sabl e

1: Enabl e

3: 2 Reserved

CRYP Clock Enabl e
4 CRYPE| R/ WO : Di sabl e

1: Enabl e

HASH Processor Clock Enabl e
5 HASHPEH R/ WO: Di sabl e

1: Enabl e

RNG Cl ock Enabl e
6 RNGEN| R/ WO : Di sabl e

1: Enabl e

OTG_FS Ehabke

7 OTGFSH R/ WO: Di sabl e

1: Enabl e

31: Reserved

6.517 AHB3 peripheral <c¢l| ock -peonvaebrl emordeegi st er i
(RCM_LPAHB3CLKEN)
Of fset address: 0x58
Reset value: 0x0000 0001
Access: Access in the form of word, hal f wor
Theéunction of this register is to-enable the
power (sl eep) mode.

Fie Name R/ W Description

EMMC Cl ock Enabl e
0 EMMCEN R/ W O : Di sabl e
1: Enabl e
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Fie Name R/ W

Description

31:

Reserved

6.518 APB1

peripheral
(RCM_LPAPB1CLKEN)

cl oc k -peormeebr! emordeegi st er i

wor d, hal f wor

I sitol emabl e t

Of fset address: 0x60
Reset val OXx36FE CO9FF
Access: S n the form of
Al bits be reset or cleared by software
The functi of this register
power (sleep) mode.
Fie Name R/ V Description
Clock Enabl e
0 TMR2ENR/ sabl e
abl e
Clock Enabl e
1 TMR3ENR/ sabl e
abl e
Clock Enabl e
2 TMR4ENR/ sabl e
abl e
Clock Enabl e
3 TMR5ENR/ bl e
a e
Clock Enabl e
4 TMR6 EN R/ s I e
a e
Clock Enabl e
5 TMR7ENR/ S | e
a e
ock Enabl e
6 TMR12E|R/ S | e
a e
ock Enabl e
7 TMR13E|R/ S |
a e
ock Enabl e
8 TMR14E|R/ S | e
a e
10: Reserved
Clock Enabl e
11 WWDTEN| R/ sabl e
abl e
13: 1 Reserved
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15 SPI 3EN R/

Fie Name R/ Description
SPl 2 Clock Enable

14 SPI 2ENR/ 0: Di sabl e
1: Enabl e
SPI 3 Clock Enable

0: Di sabl e
1: Enabl e

23 I 2C3ENR/

16 Reserved

USART2 Clock Enabl e
17 USART2I| R/ 0: Di sabl e

1: Enabl e

USART3 Clock Enabl e
18 USART3I| R/ 0 : Di sabl e

1: Enabl e

UART4 Clock Enabl e
19 UART4 E| R/ 0: Di sabl e

1: Enabl e

UARTS5 Clock Enabl e
20 UART5E| R/ 0 : Di sabl e

1: Enabl e

| 2C1l Ehadbdk e
21 | 2C1ENR/ 0 : Di sabl e

1: Enabl e

| 2C2ckkl Bnabl e
22 | 2C2ENR/ 0: Di sabl e

1: Enabl e

| 2C3 Clock Enabl e

0: Di sabl e
1: Enabl e

24 Reserved
CAN1 Clock Enabl e
25 CAN1ENR/ 0: Di sabl e
1: Enabl e
CAN2 Clock Enabl e
26 CAN2ENR/ 0: Di sabl e
1Enabl e

27

Reserved

28 PMUEN | R/

PMU CIl ock
0: Di sabl e
1: Enabl e

Enabl e

29 DACEN | R/

DAC I nterface
0: Di sabl e
1: Enabl e

Cl ock

Enabl e

31:

Reserved
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6.519 APB2 peripheral <c¢l ock -peormeebrl emordeegi st er i
(RCM_LPAPB2CLKEN)
Of fset adérhess:
Reset value: 0x0000 O0O0OO
Access: Access in the form of word, half wor
Al bits can be reset or cleared by software
The function of thibBerpgiispler als ¢lboekadbi eAH
poweeep3l mode.

Fie Name R/ V Description

TMR1 Clock Enabl e
0 TMR1ENR/ V| O: Di sabl e
1: Enabl e

TMR8 Clock Enabl e
1 TMRS8ENR/ V| O: Di sabl e
1: Enabl e

3: 2 Reserved

USART1 Clock Enabl e
4 USART1|R/ VO: Di sabl e

1: Enabl e

USART6 Clock Enabl e
5 USART6|R/ VfODisabl e

1: Enabl e

7 . 6 Reserved

ADC1 I nterface Clock Enabl e
8 ADC1ENR/ VO: Di sabl e
1: Enabl e

ADC2 I nterface Clock Enabl e
9 ADC2ENR/ VO Di sabl e
1: Enabl e

ADC3 I nterface Clock Enabl e
10 ADC3ENR/ V0O: Disabl e

1: Enabl e

SDI O CHnoachkl e

11 SDI OEI R/ V| O: Di sabl e

1: Enabl e

SPI'1 Clock Enable

12 SPI 1E|R/ V0: Disabl e

1: Enabl e

13 Reserved

SYSCFG Modul e Clock Enabl e
14 |SYSCFG|R/ V0: Di sabl e
1: Enabl e

15 Reserved
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Fie Name R/ V Description

TMR9 Clock Enabl e
16 TMRO9ENR/ V| O: Di sabl e

1: Enabl e

TMR1®l ock Enabl e
17 TMR10E R/ V|O: Di sabl e

1: Enabl e

TMR11 Clock Enabl e
18 TMR11E R/ VO: Di sabl e

1: Enabl e

31: Reserved

6.520 Backup domain control register (RCM_BDC
Of fset address: 0x70
Reset value: 0x0000 0000, which can be reset
Access: Access in the form of word, hal f wor
When the register is accessed continuously,
Note: Only when BPWEN bit in PMU_CTRL is set
RTCSRCSEIRTLCA KEN be changed.

Fie Name R/ W Description

LowWpeed External Oscillator
0 LSEEN| R/ WO0: Disable
1: Enabl e

LowBpeed External Clock Read)}

When LSECLK is stable, this
1 LSERDYF R when uints tiasbl e, it is cleared

0: Not ready
1. Ready

Low®Mpeed nEaxlt el ock Bypass Mod

Bypass mode refers to the md
used as the LSECLK c¢clock sol
i s used asK tcdleodkSESCAdur c e.

0: Mygmpass mode
1: Bypass mode

2 LSEBCF{ R/ W

7. 3 Reserved

RTC Clock Source Select
First set the RTCRST bit to
select the RTC c¢clock source.
configure tmedirfegi ster to
00: No cl ock

01: LSECLK is used as RTC cl
10: LSICLK is used as RTC cl
11: HSECLK is used as RTC cl

(the frequency division fact
of RCM_CFG register)

9: 8§ RTCSRCS| R/ W

14: Reserved
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Fie Name R/ W Description

RTC Clock Enabl e
15 RTCCLKH R/ WO: Di sabl e
1: Enabl e

Reset the backup domain soft
Software Reset)

Set to 1 or cleared by soft

16 BDRST R/ W . )
0: Reset is not activated
1: Reset the backup domain
RTQ@ eal me clock and register
31: Reserved

6521 Cl ock control/ State register (RCM_CSTS)

Of f set addr ess: Ox74

Reset value: OxOEOO 0O0O0O, except reset
and reset flag can only be cleared by

AcceASAscess in the form of word, hal f
When the register i s accessed continuous|
Fie Name R/ W Description
LowWwpeed I nternal Oscill ator BH

Set to 1 osofctwared by
0: Disabl e
1: Enabl e

0 LSI EN R/ W

LowBpeed I nternal Dagillator
When LSICLK is stable, t his
1 LSI RDYF R when it is unstable, it is cl

0: Not ready
1. Ready

23: Reserved

Reset Flag Clear

The reset flag is set or <cle
24 RSTFLGClI| RT_WRSTFLGCLR

0: Di sabl e

1: Clear the reset flag

BOR fl ag

It is set by hardware when b
25 BORRSTF R is cleared by setting RSTFLG

OReset does did not occur
1: Reset occurred

PI'N Reset FIl ag

I't is set by hardware when p

26 Pl NRSTEF| R cleared by setting RSTFLGCLR
0: Reset does did not occur
1: Reset occurred
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Fie Na me R/ W Description

POR/ PDR Reset Fl ag

Set tyo harlware; cleared by s
27 PODRSTFL R RSTFLGCLR bit.

0: No -pro/weedwewn reset occurs
1: Powméd rmp edwoewn reset occur s

Software Reset Fl ag

Set to 1 by hardwar e; cl eare
28 SWRSTFL| R RSTFLGCLR bi t.

0: Reset ndbescdud
1: Reset occurred

Independent Watchdog Reset FI

When independent wat codvdogar et
to 1 by hardware and cleared

29 I WDTRSTH R RSTFLGCLR bit.
0: Reset does did not occur
1: Reset occurred
Window Watchdog Reset Flag
When window watchdog is reseif
30 | WWDTRSTF R and cleared by software by w
0: Reset does did not occur
1: Reset occurred
Low Power Reset Fl ag
When -p owmanagement i s reset,
31 LPWRRSTEF R hardware and cleared by soft
0: Reset does did not occur
1: Reset occurred

6522 Spread spectrum clock configuration reg
Of fset address: 0x80
Reset value: 0x0000 00O0O

AcceAlAscess in the form of word, half word an:q

Because the spread spectrum clock only acts

written only when PLL1 is not enabled to con
Fiel Na me R/ W Description

Modul ati on Period Configure
12: ( MODPCFQ R/ WSet to 1 or cleared by softwa
Configure the input of modul a

I ncrementation Step

27: 1 STEP R/ WSet to 1 or cleared by softwa
Configure the input of modul a
29: 2 Reserved

Spread Spectrum Sel ect

It is set or cleared by softw
30 SSSEL R/ W

0: Center spread

1: Downward spread
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Fiel Na me R/ W Description

Spread Spectrum Enabl e

Set to 1 or cleared by softwa
0: Disabl e

1: Enabl e

31 SSEN R/ W

6523 PLL2 confi gur &tRiCdn_ PrLdRiCstGe r
Of fset address: 0x84
Reset valwue: 0x2000 3000
Access in the form of word, half word
The register is used to configure vari
clock signal s.
fivco Adruyz c1 bR LilnglAf PLLB)
ftpLr2 ciocdveot JuPslkk 2 C

Fiel Name R/ V Description

5:0 Reserved

PLL Multiplication Factor

I't is used to calculate VCO fr ¢
fiVCO outW@GO)ENpPpuUt) Il PLILRrAMuU laan di «
only when PLL2A is 50~432.

000000000 PLL2A=0 (error)
000000001 PLL2A=1 (error)
eé

ooo0110L0D2A=50

éé

o0o1100PLL2A=99
001100PQOD2A=100

éé

110110P002A=432

110110001: PLL2A=433 (error)
éé

111111111: PeLeAarbhill

14: ¢ PLL2A|R/V

27:1 Reserved

Division Factor

This bit can be set or cleared
controlled to change the clock
can be set only when PLL2 iwerdi
a frequency not greater than 19

30:2 PLL2C|R/VShall be 2~-7.
000: PLL2C=0 (wrong configurati

001: PLL2C=1 (wrong configurat:.i
o10PLL2C=2

éé

111PLL2C=7

31 Reserved
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7 Power management unit (PMU)

71 Ful | nambbaadi ati on description o
Tab3@&ull name and abbreviation descriptio
Ful I name in Engl English abbrevia
Power Management U P MU
Power On Reset POR
Power Down Reset PDR
Browmnt Reset BOR
Power gWolIDiead ect or PVD
7.2 I ntroduction
The power supply is the basis for stable ope
voltage is 1.8~3.6V. 1t can prosMinde 1.3V pow

voltage regul atorppi $ fpower endi chowm weirt Vcan s uj
to the backup powergsssupply area through V
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73 Structure block diagram

Fi g@fMPeower Supply Structure Block Diagr a

Backup power domain

| LSECLKcrystal resonator ) |

VBAT[]_—? Backip —

Low voltage

detector Backup SR A! I Wakeup

\bp power domain
GPIO[} l I/ O circuit |

1. 3V power domain
VCAEl
BYPASREG

Voltage regulator

Voo L AHB digital
peripheral
Vs [ APB digital
peripheral
PDRON ] Reset controller
\bp power domain
VREF[|] | HSICLK| | LSICLK |
Veer [ | ADC | | DAC |
VDDA
Vssa |Resetmodu|e| | PLL |
74 Functional description

741 Power domai n

The powem afomahe pr odgpotweirn adloimdpdoswn.e r\W
domain, 1.3V power domain, and backup power

7411Vpppower domain

Supply powepd Msphirmoutgdh tvhe vol tage regul ator ai

Vol tage regul ator

Power can be supplied tthee 2f.o3V opwdwegr odoemaaitn nig
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Nor mal

mode: I n this mode, 1.3V power su
power, and the |l evel of the output volta
VOSSEL bit of the register PMU_CTRL.
Stop mode: I n this mode, Ln3pMowemwer supp
state, all c¢clocks are off, peripherals s
output | evel remains unchanged.
Standby mode: In this mode, the 1.3V pow
supply, and except for the standby <circu
SRAM wi || be | ost
7412Voppower domain
Power the ADC, DAC, HSICLK, LSICLK, PLL and
VopA ¥s@a n dre¥+ ¥erp i NS .
Il ndependent ADC power supply and reference vol
I ndependent ADC power supply can i mprove con
specific power pins are as foll ows:
VopaA Power pin of ADC
Vssa I ndependent power ground pin
Vrer/+¥e¥ ADC reference voltage pin
74131. 3V power domain
The cor e, FIl ash, SRAM and digital peripheral
regul ator.
7414Backup power domai n
Whenp&xi sts, the backup powerpps u\Wipdsgy Erea i s
is powered down, the backup pozwewhbsBaoabpplyg are
used to save the content of backup register
the LSECLK cr yRsltCal basdkiulpl ateqgri,st er, backup SR
PC14, PC15, P18 (only APM32F40u7pl H/olg@ chsa.s suc
742 Power Management
7421Powemn/ podwewn reset (POR and PDR)
When i &bdVs detected to be | owerpotamadn t he t h
Veprt @ chi p will automatically maintain the re
di agr ams -oonf rpeosweetr -aown posweet are as foll ows.
PDR, hysteresis voltage and hysteresis time,
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Fig9Pewem Ret andddPwmweReset Oscillogram

Vo Vooa
A

Hysteresis
voltage

Hysteresis
time

v

POR PDR
Reset
I |
I |
1 |
7422Brownout reset (BOR)
When it is ddgtyeacs edowbntt Nan t heort htrheeshol d v
chip wildl automaticall gorg@mabhe ¢aonfriegenedttah!
option byte. The foll eawwi ngs are 4 threshol ds
., Veoro BOR is turned off, and the voltage
., Veory BOR Il evel is 1, and the voltage ran
Veorz BOR | evel is 2, and the voltage ran
I

., Veorz BOR eavnedl tihse 3v,0l t age range is 2.70~
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Fi gamBeOR Threshold Oscillogram
Vb Vooa

BOR threshold

7423Power voltage detector (PVD)

A threshold can be set G©O® VodPVDhitg@henmonaonrn olrowdi!

than the threspblds e&€habhed, the interrupt ¢

proceg¥ol¥xceeding the threshold in advance.

foll ows:

(1) Set the PVDEN bit of the configuration re
enabl e PVD

(2) Select the voltagethteh rPeLsShEoLI[d2 :00f] ROMD foofr t |
configuration register PMU_CTRL

(3) The PVDOFLG bit of the configuration regi

val uepiod Wi gher or | ower than the thresho
(4> When it is dddtveics edowbnt oV higherf than th
PvD, PVD interrupt will be generated
The threshold waveform of PVD is shown bel ow

PVD threshold and hysteresis voltage.
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FigadPeyD Threshold Oscillogram
Vor Vopa
A
PVD threshold
t
PVD output
| |
| |
| |
743 Power consuwmptriodn ¢
7431Reduce the power c opnoswerptmoodie i n | ow
There arepbotweerembdws: sl eep mode, stop mode
The power consumption is reduced by closing
setting the voltage regul ator.
The powasumpti-opm, swwake -up megdevakred data stor e
each-ploover mode are different; the | ower the
| onger tulpe twarkee i s, t-hep mMhedes itde whakel ess t he
saved ar e -uapf;t ewrs ewrask ec aanh ec hnooost apopweorpr i at e | o
mode according to their needs. The foll owing
t hreeolwew modes.
Tab3&@®i fference among " Sleep Mode, Stop Mode &
Ef fectEffec
Vol t a
Mode| Descripl Entry n Wak-ap mo | 1.3V ¢ Vopar e
re u
9 clock cloc
ArfCor & Call W _ Ony t
Sl ee ] Any int Open None
M4Fcor e i nstru/ core
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Ef fectitEffec
. Vol t a
Mode| Descripl Entry nWak-ap mo | 1.3V ¢ Vppar e
regu
9 clock cloc
stops, is tu
peri phsg of f a
includi has n
core pe Call W effec
) Wak-ep ev| Open None
are st instruf ot hei
wor kin cl ocks
ADC
cl ock
PDDSCF(
and Turn
LPDSCF( or be
Al'l cl o ] Anny ext
Stog bits . | o-w
stoppe interr
+SLEEPD powe
bit + WI mo d e The
WF E osci l
Ri sing ¢ Cl os € of
WKUP pi clock| HSI CL
RTC al 4 al | 1 and
event, areag HSECL
PDDSCFG .
wakwep ev is tu
+SLEEPD )
Stan¢1l. 3V po ) RTC ti me Oof f of f
bit + WH
event,
WF E
tamper ¢
external
on NRST
and | WDT
Sl eep mode
The characteristics of sleep mode are shown
Tab3®haracteristics of Sleep Mode
Characte Description
Enter tmedel emmmedi ately by executing
Enter When SLEEPONEI NT is set to O and WFI
system will enter the sleep mode i mme
system will exit the emttemrrtulpe plrogp a
I f  WFI instruction dtsonedecuwaeketopehy
Wa k-e p . . .
WFE instruction i s tgx emoutee d wtadk ee rutpe rt h
Sl ee The core stops wor kisntgi,| lalrlunme rnigp h earnaf
P registers and memory before sleep are
Wa k-ep de None
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Charact e

Description

I f the system is woken up by interrup
Af ter-uwdginterrupt, and t heaf teexre cWRIle itrhset rpu otgir &
up by event, it wildl directly execute
Stop mode
The characteristics of stop mode are shown i
Tab4d®haracteristics of Stop Mode
Characte Description
SLEEPDEEP bit of the core register i
PMU_CTRL is set to 0, and when executi
Enter enter the stop mode i mmedi atel y;
When LPDSCFG bietr oMMU_hGT RLegiisstset to 0
wor king in nor mal mo d e ; when LPDSCFG
the voltage regul-ppweri moderking in |
I'f WFI instruction is executedany iemttg
Wa k-e p . . .
WFE instruction is executed to enter
The core will stop working, the perip
Stop . .
register and memory before stop wildl
Wa k-@ p deHSGLK oscilduptanin meake vol t aagp t eme l-fhd wé
mode .
I f the system is woken up by interrup
Af ter-uwdginterrupt, and then execute t hsey sptreong ria
up by event, it wildl directly execute
Standby mode
The characteristics of standby mode are show
Tab4 Bt andby Mode
Characte Description
SLEEPDEEP ©bit of the core register i
Enter PMU_ CTRL is set to 1, WUEFLG bi't i's s
instructi on, the system wil/l enter th
Wa k-e Wake up by risipgneda@®@@CofalkUPamper e
P pin external reset and | WDT reset.
Standb The.core will stop worklng, the perip
register and memory will be | ost.
Wak-ep de Chip reset ti me.
Af ter-uwwgThe program starts executing from the
7432Reduce the power consumption in run mode
I n the run mode, the power consumption can b
system clock, c¢closing or reducing the periph
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7TA433RTCGul ti plexing functionpowemwarhkede up from ow
RTC multiplexing functionsupneVvede, RRTCal arm
tamper event and RTC timestamp event These
from stop mode or standby mode,i neendo aRTeC pr ov
to wake up the devices regularly from stop o
7.5 Regi ster address mapping
Tab42Z2ZMU Regi ster Address Mapping
Register na Description Of fset addr
PMU_CTRL Power control 0x00
PMU_CSTS Poweontrol/sta 0x04
76 Register functional description
761 Power contr ol register (PMU_CTRL)
Of fset address: 0x00
Reset val UD:0(0Ox®@®OOd when waking up from st a
Fie Name R/ W Description
Low Power Reoadsllgaep
Configure the working state of
0 LPDSCF| R/ W
0: Enabl e
1: Ppower mode
Power Down Deep Sleep Configur
When the CPU enters deep sl eep
state in standby and stop mode
1 PDDSCF| R/ W i
0:The voltage regulator is co
entering the stop mode
1: Enter standby mode
Wakeup Flag Clear
2 |WUFLGCLRC w|0: Invalid

1: Clear-uphél wgkafter 2 system

3 SBFLGC]

Standby Flag Clear
RC_W Olnvalid

1: Write 1 to clear the standb

4 PVDEN

R/ W|O0: Di sabl e
1: Enabl e

Power Vol tage Detector Enabl e

7: 5 PLSEL

PVD Level Sel ect

0002. 0V

0012. 1V
R/ W

0102. 3V

0112. 5V

1002. 6V
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Fie Na me R/ W Description
1012. 7V
11'02. 8V
1112. 9V
Not e: See " Dat asihnesettr'u cftoirondset a

Baxzkup Domain Write Access Enab

Backup area refers to RTC and
8 BPWEN R/ wW|di sabled after reset, and is a

0: Write is disabed
1: Write is enabl ed

FIl ash -powrSti ap mode

9 FPDSM R/ W|0: Flash does not power down w
1: Flash powers down when ente
13: Reserved

Regul ator Voltage Scaling Outp
14 VOSSEL R/ W|0: Level 2 mode
1: Level 1 mode

15 Reservl R/ W|Thi scobnifti guration is invalid

316 Reserved

762 Power supply control/state register (PNMN
Of fset address: 0x04
Reset value: 0x0000 0000 (not cleared when w
Compared with the standard APB read,t hHits requ
regi ster

Fie Name R/ V Description

Wakeup Event FI ag

This bit is set by hardwar eyveinn

al ar m-uwa keevent , RTC tamper even

wakep event occurs on WKUP pin.
0 WUEFLG| R

0: oOdloctur

1: Occurred

Not e: Enable the WKUP pin, and

WKUP pin is at high | evel

Standby Fl ag

This bit is set to 1 by hardwar ¢

(povenr/ pedwoenn reset) oBBBLGEERtDb
1 SBFLG R .

power supply control register (

0: Not enter the standby mode
1: Have entered the standby mod
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Na me R/ V

Description

2 PVDOFL

PVDuOput FIl ag
I ndiwlae teho&/ rvbAV s
by PLSEL[2: 0]
This bit is
0 Vod Mpahi gher
1 Vpod Mod ower than PVD

Note: This bit is O
stops wor k).

higher than t

valid only when

than PVD
threshol

after

threshol d

resk\YD

he

PVD

d

3 BKPRFL

Fl
by

Backup regul ator
Thi s bit i s
regul ator is
0: Not ready
1. Ready

ready

set to 1
ready.

ag
h a

rdw

Reserved

8 WKUPCF(R/ YV

WKUPiIi P Configure

When WKUP i s
wake up the
is not wused

used
CPU in
as a

standby

nor mal | / O.
nor mal I / O
MCU

t his

0: Configure
1: Can
Not e:

wake

Clear bit in

aesv ean tn oo mawWK U H
mo d e

system

9 BKPREN| R/ YV

Backup Regul ator Enabl e
0: Disabl e

1Enabl e

13:

Reserved

14 VOSRFL

Regul ator Scal i
0: Not ready

1. Ready

Vol tage ng

OQut pu

31:

Reserved
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8 Nested vector interrupt controller (NVIC)
81 Ful |l name and abbreviation descri
Tab4Full name and abbreviation descriptio
Ful I name in English English abbr
Non Maskable I nterrup N MI
82 I ntroducti on
The CdWrdRceoxr e i n the product integrates nestec
controller (NVIC), which is closely coupled
exceptions and interrupts and power manageme
|l ow del ay. Cet #MelsTee cshend c a l Reftoenmer BMlanual
instructions about NVI C.
83 Main characteristics
(1) 85 maskable interrupt channels (excluding 16 Arm® Cortex®-M4F
interrupt lines)
(2) programmable priority levels
Aver siporni:or8i t3yilteveltser(ruptl dprbieority 1| ev
used)
., C versiponorléhbiltevelteer(rupt priority | e
used)
(3} Low-delay exception and interrupt processing
(4> Power management control
(5) Realization of system control register
84 I nterrupt and exception vector ta
Tab4BPM32F407XEXG I nterrupt and Exception \
ExceptionVector| Prior|{Vector a Description
0x 0000 _( Reserved
Reset - -3 0x0000 _( Reset
N MI - -2 0x0000 _( Nomaskabl e in
Har dFaul - -1 0x0000 _{( Various har dwsg
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ExceptionVector| Prior|{Vector a Description
Me mManag - Can beg 0x0000_( Memory manage
BusFaul - Can be 0x0000_( -
UsageFau - Can be 0x0000_( -
0x0000 -0
- - - Reserved
0x0000 _(
Systsenr vi ce cal
SvcCal l - Can beg 0x0000_¢ ) )
instructi on
Debug Morm - Can be 0x0000_( Debug monit ¢
- - - 0x 0000 _( Reserved
PendSV - Can beg 0x0000_@¢ Pending system
SysTick - Can beg 0x0000_( System tick
WWD T 0 Can be 0x0000_( Wi ndow watchdo
Power voltage dge
PVD 1 Can beg 0x0000 _(
through EINT
Tamper and ti mes:s
TAMP_STAM 2 Can beg 0x0000_(
through EINT
RT@akwep interru
RTC_WKUP 3 Can beg 0x0000_¢
EI NT Iine
FLASH 4 Can beg 0x0000_(¢ Flash memory gl
RCM 5 Can beg 0x0000_( RCM interru
EI NTO 6 Can beg 0x0000_(¢ EI NT Line 0 i
EI NT1 7 Can be 0x0000_d EI NT Liinmtee rlr u
EI NT2 8 Can be 0x0000_( EI'NT Line 2 |
EI NT3 9 Can be 0x0000_( EI'NT Line 3 |
EI NT4 10 Can beg 0x0000_( EINT Line 4 |
DMA1 data stre
DMA1 _STR 11 Can beg 0x0000_( ]
interrupt
DMA1 data stre
DMA1 _STR 12 Can beg 0x0000_(¢ )
interrupt
DMA1 data stre
DMA1 _STR 13 Can beg 0x0000_(¢ )
interrupt
DMA1 data stre
DMA1 _STR 14 Can beg 0x0000_(¢ )
interrupt
DMA1 data stre
DMA1 _STR 15 Can beg 0x0000_¢ )
interrupt
DMA1 data stre
DMA1 _STR 16 Can beg 0x0000_(¢ )
interrupt
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ExceptionVector| Prior|{Vector a Description
DMA1 data stre
DMA1 _STR 17 Can beg 0x0000_(¢ )
interrupt
ADC 18 Can beg 0x0000_Q¢ ADC1 and ADiC2t gt
CAN1 _TX 19 Can be 0x0000_( CANftr ans minttteirnr
CAN1_ RXO 20 Can be 0x0000_( CAN1l receiving
CAN1_ RX1 21 Can be 0x0000_( CAN1 receiving
CAN1 _ SCE 22 Can beg 0x0000 _( CAN1 SQ@E erruy
EI NT9 _5 23 Can beg 0x0000_¢ EI'NT |ine [9:1
TMR1 braking in
TMR1_BRK_1T 24 Can beg 0x0000_¢( )
gl obal inter
TMR1 update int
TMR1_UP_TN 25 Can beg 0x0000_¢( )
gl obal inter
TMR1_TRG_( TMR1 trigger and
26 Can beg 0x0000_4Q .
TMR11 interrupt/ TMR11
TMR1_CC 27 Can beg 0x0000_Q TMR1 c d prtourrpeanrtee r
TMR2 28 Can beg 0x0000_¢( TMR2 interr(
TMR3 29 Can beg 0x0000_¢( TMR3 interr(
TMR4 30 Can beg 0x0000_¢( TMR4 interr
| 2Cl1_EV 31 Can be 0x0000_0Q 1 2C1 event in
| 2Cl1_ER 32 Can be 0x0000_d 1 2C1l error i
| 2C2_EV 33 Can beg 0x0000_¢ 1 2C2 event in
|l 2C2_ER 34 Can beg 0x0000_¢ 1 2C2 error i
SPI 1 35 Can be 0x0000_0 SPI'1l interr
SPI 2 36 Can be 0x0000_d SPI 2 interr
USART1 37 Can beg 0x0000_¢( USART1 inter
USART?2 38 Can beg 0x0000_( USART2xiterrup
USARTS3 39 Can beg 0x0000_Q USART3 inter
EI NT15_ 1 40 Can beg 0x0000_( EI'NT | ine [15:
RTC_ Al ar 41 Can be 0x0000_d RT@Il airmt er r u
OTG_FS -wpkent e
OTG_FS WK 42 Can beg 0x0000_¢(
through EINT
TMR8 BRK_1 TMR8 braking in
43 Can beg 0x0000_Q )
2 gl obal inter
TMR8 wupdate int
TMR8 _UP_ TN 44 Can beg 0x0000_( )
gl obal inter
www. geehy. com 114



ExceptionVector| Prior|{Vector a Description
TMR8 TRG_( i can bd 0x0000 (TMRBrigger and ¢
TMR14 - interrupt/ TMR14
TMR8 _CC 46 Can beg 0x0000_(Qq TMR8 <c d ptourpenrtee r
DMA1_STR 47 Can be 0x0000_Q¢( DMAl.data stre
interrupt
EMMC 48 Can beg 0x0000 _( EMMC interru
SDI O 49 Can be 0x0000_( SDI O interr |
TMR5 50 Can be 0x0000_( TMRS5 interry
SPI 3 51 Can beg 0x0000_( SPI 3 interr
UARTA4 52 Can beg 0x0000 _( UART4 interr
UARTS 53 Can be 0x0000_( UARTS5 interr
TMR6 _DAC 54 Can be 0xoooo_(TMR6 Pnterrupt/
underrun err ol
TMRY 55 Can beg 0x0000_( TMR7 interr(
DMA2 _STR 56 Can beg 0x0000_(¢ DMA2 data strea
DMA2 STR 57 Can beg 0x0000_(¢ DMA2 data strea
DMA2 STR 58 Can be 0x0000_(¢ DMA2 data strea
DMA2 STR 59 Can be 0O0xXx0000_(¢ DMA2 data strea
DMA2 _STR 60 Can beg 0x0000_(¢ DMA2 data strea
ETH 61 Can beg 0x0000_( Et hernet ngkobs
ETH_WKUP 6 2 Can be 0x0000_( Ethernedp watkiee |
N N through EINT
CAN2 TX 6 3 Can be 0x0000_d CANRr ans minttteirnr
CAN2 RXO 6 4 Can be 0x0000 _ (¢ CAN2 receiving
CAN2 RX1 65 Can be 0x0000 _ (¢ CAN2 receiving
CAN2 _SCE 66 Can be 0x0000_( CAN2 SCE int ¢
OTG_FS 67 Can beg 0x0000_( OTG_FS gl obal
DMA2 STR 6 8 Can be 0x0000_(¢ DMA2 data strea
DMA2 STR 69 Can be 0x0000_(¢ DMA2 data strea
DMA2 STR 70 Can be 0x0000_(¢ DMA2 data strea
USART®6 71 Can beg 0x0000_( USART6 gl obal
| 2C3 _EV 72 Can beg 0x0000_( |1 2C3 event in
| 2C3 _ER 73 Can be 0x0000_( 1 2C3 error i
OTG_HS1_EH 4 Can be 0x0000 OTG_HS1 endpoin

uT

interrupt
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ExceptionVector| Prior|{Vector a Description
OTG_HS1 endpoi

OTG_HS1_ EF 75 Can beg 0x0000 _Q .
interrupt
OTG_HS1 -uwnheerr

OTG_HS1_ Wi 76 Can beg 0x0000 _(
through EINT
OTG_HS1 77 Can beg 0x0000 _( OTG_HS1 gl obal
DCI 78 Can beg 0x0000 _( DCI gl obal i
- 79 - 0x 000D C( Reserved

RNG 80 Can be 0x000180( RNGg!l obal int
FPU 81 Can beg 0x0000_( FPU gl obal in
Tab4d®PM32F417XEXG I nterrupt and Exc

ExceptionVector| Prior|Vector a Description
- - - 0x 0000 _( Reserved
Reset - -3 O0x0000 _( Reset
N MI - -2 0x 0000 _( Nomaskabl e in

Har dFaul - -1 0x0000_d Various har dwg

Me mManag - Can beg 0x0000_( Memory manage
BusFaul - Can beg 0x0000_( -

UsageFau - Can be 0x0000_( -

0x0000 -0
- - - Reserved
0x0000 _(
S Wi instruction
SvCal | - Can beg 0x0000_¢ )
service revo

Debug Monrn - Can be 0x0000_( Debug monitd
- - - 0x0000 _( Reserved
PendSV - Can beg 0x0000_(Q¢ Pending system
SysTick - Can beg 0x0000_( System tick
WWD T 0 Can be 0x0000 _ (¢ Wi ndow watchdo

Power voltage dge

PVD 1 Can beg 0x0000_(
through EINT
Tamper and itntmeerg

TAMP_STAM 2 Can beg 0x0000_(
through EINT
RTC wakeinterru

RTC_WKUP 3 Can beg 0x0000_¢ )

EINT Iine
FLASH 4 Can be 0x0000_4¢ Flash memory gl
RCM 5 Can be 0x0000_( RCM interru
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ExceptionVector| Prior|{Vector a Description
EI NTO 6 Can beg 0x0000_( EI NT LiimteerOr u
EI NT1 7 Can beg 0x0000_¢( EINT Line 1 i
EI NT2 8 Can beg 0x0000_(¢ EINT Line 2 i
EI NT3 9 Can beg 0x0000 _( EINT Line 3 i
EI NT4 10 Can beg 0x0000 _( EINT Line 4 i

DMA1 data stre

DMA1 _STR 11 Can beg 0x0000_¢( )

interrupt
DMA1 data stre

DMA1_STR 12 Can beg 0x0000_( .

interrupt
DMA1 data stre

DMA1_STR 13 Can beg 0x0000_( .

interrupt
DMA1 dat a gsltorbea

DMA1_STR 14 Can beg 0x0000_( .

interrupt
DMA1 data stre

DMA1_STR 15 Can beg 0x0000_¢ .

interrupt
DMA1 data stre

DMA1_STR 16 Can beg 0x0000_( )

interrupt
DMA1 data stre

DMA1 _STR 17 Can beg 0x0000_(¢ )

interrupt
ADC 18 Can sheee 0Xx0000_@¢ ADC1 and ADC2 gl
CAN1 TX 19 Can be 0x0000_d CANfr ansminttteirnr

CAN1_ RXO 20 Can be 0x0000 _ (¢ CAN1l receiving
CAN1_RX1 21 Can be 0x0000_( CAN1l receiving
CAN1_SCE 22 Cabe § 0x0000 _( CAN1l SCE inte
EI NTO9_5 23 Can be 0x0000_d EI'NT |l ine [9:1

TMR1 braking in

TMR1_BRK_1 24 Can beg 0x0000_( _

gl obal inter
TMR1 wupdcatearupt
TMR1_UP_ TN 25 Can beg 0x0000_( )
gl obal inter
TMR1_TRG_( TMR1 trigger and
26 Can be 0x0000_4(q .
TMR11 interrupt/ TMR11

TMR1_CC 27 Can beg 0x0000_Q TMR1 c dptoumrpenrtee r
TMR2 28 Can be 0x0000_( TMRRnterrupt
TMR3 29 Can be 0x0000 _d TMR3 interr
TMRA4 30 Can beg 0x0000_( TMR4 interr(
| 2C1_EV 31 Can beg 0x0000_Q( |1 2C1 event in
| 2C1_ER 32 Can beg 0x0000_( 1 2C1 error iy
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ExceptionVector| Prior|{Vector a Description
| 2C2 _EV 33 Can beg 0x0000 _( |1 2C2 event in
|l 2C2_ER 34 Can be 0x0000_( 1 2C2 error i
SPI 1 35 Can be 0x0000_Q SPI'1 interr
SPI 2 36 Can beg 0x0000 _( SPI1 2 interr
USART1 37 Can beg 0x0000_( USART1 inter
USART?2 38 Can sheee 0x0000 _( USART2 inter
USARTS3 39 Can beg 0x0000_Q0Q USART3 inter
EI NT15_1 40 Can be 0x0000_d EINT line [15:
RTC_Al ar 41 Can beg 0x0000_( RT@I airmt er r uq
OTG_FS -wpkente
OTG_FS WK 42 Can beg 0x0000_(
through EINT
TMR8 BRK_1 TMR8 braking in
43 Can beg 0x0000_Q )
2 gl obal inter
TMR8 wupdate int
TMR8 _UP_ TN 44 Can beg 0x0000_( )
gl obal inter
TMR8 _TRG_( TMR8 trigger and
45 Can be O0xO0000_(q .
TMR14 interrupt/ TMR14
TMR8_CC 46 Can beg 0x0000_(¢ TMR8 c d prtounrpeanrtee r
DMA1 data stre
DMA1_STR 47 Can beg 0x0000_4¢@ .
interrupt
EMMC 48 Can be 0x0000 _ (¢ EMMC interru
SDI O 49 Can be 0x0000 _ (¢ SDI O interr
TMR5 50 Can beg 0x0000_( TMR5 interr(
SPI 3 51 Can beg 0x0000_( SPI'3 interr
UART4 52 Can beg 0x0000 _( UART4 interr
UARTS 53 Can be 0x0000 _( UARTS5 interr
TMR6 interrupt/I
TMR6 _DAC 54 Can beg 0x0000_¢(
underrun erro
TMRY 55 Can be 0x0000_( TMR7 interr(
DMA2 STR 56 Can be 0x0000_(¢ DMA2 data strea
DMA2 _STR 57 Can sheeg 0Xx0000_(¢ DMA2 data strea
DMA2 _STR 58 Can beg 0x0000_(¢ DMA2 data strea
DMA2 STR 59 Can be 0xXx0000_(¢ DMA2 data strea
DMA2 STR 60 Can be 0x0000_¢ DMA2 data strea
ETH 61 Can beg 0x0000 _( Et hernet gl obag
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ExceptionVector| Prior|{Vector a Description
Et her neup wiarktee
ETH_WKUP 62 Can beg 0x0000_(¢
through EINT
CAN2 TX 63 Can beg 0x0000_( CANRr ans minttteirnr
CAN2 RXO 6 4 Can be 0x0000_( CAN2 recéenvieng
CAN2 RX1 65 Can be 0x0000_( CAN2 receiving
CAN2 _SCE 6 6 Can beg 0x0000_(¢ CAN2 SCE inte
OTG_FS 67 Can beg 0x0000 _( OTG_FS gl obal
DMA2 STR 6 8 Can beg 0x0000_(¢ DMA2 dat a isnttreeral
DMA2 _STR 69 Can beg 0x0000_(¢ DMA2 data strea
DMA2 _STR 70 Can beg 0x0000_(¢ DMA2 data strea
USART®G 71 Can beg 0x0000_¢ USART6 gl obal
| 2C3 _EV 72 Can beg 0x0000 _( 1 2C3 eweérlr r ufg
| 2C3 _ER 73 Can beg 0x0000 _( 1 2C3 error i
OTG_HS1_EHF OTG_HS1 endpoir
74 Can beg 0x0000_( .
uT interrupt
OTG_HS1 endpoi
OTG_HS1_EH 75 Can beg 0x0000_( )
interrupt
OTG_HS1 -uvm kient e
OTG_HS1_ Wi 76 Can beg 0x0000_(
through EINT
OTG_HS1 77 Can beg 0x0000_(¢ OTG_HS1 gl obal
DCI 78 Can beg 0x0000_( DCI gl obal i
CRYP 79 Can beg 0xXx0000_QCRYP encryption
HASH_ RNG 80 Can sheee 0x0000_(¢ Hash and RNG gl
FPU 81 Can be 0x0000_( FPU gl obal in
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9 External Interrupt/Event Controller (EINT)

9.1 | ntroducti on

The interrupts/ events contain internal i nter
interrupt/ event. I n this manual, external i n
caused by I/ O pin input signal, which is EIN
interrupts are internal interrupts/ events.

= o -

can be divi dedfitnmaa eh aeervdewa rse eHvae d
generated by external/ core hardwa
ed by instructions.

The event
events ar
are gener

Q d® O»
—_

Il nterr
be pro

pt need to go through the interrupt
essed, whidbdetevgontshdougbtinéeerrupt h
and th preset work can be triggered by hard
pul se hrough events such as GPI O, while the
TMR to work, for example, through update eve

-+ O® O C
"

92 Main Characteristics
(1) Support 23 event/interrupt requests

(2> Can be configured independently as the line of externall/internal event
request

(3> Each event/interrupt line can be masked independently
(4> Each external event/interrupt line can be triggered independently
(5) Each external interrupt line has dedicated state bit

(6) Detects external signals whose pulse width is lower than the APB2 clock

width
93 Functional description
931 "External interrupt and event" classifi
points
"Externalanidnterrmugt can be classified into ex
external hardware event, external software e
according to trigger source, configuration a

points are shoewnow:n the table b
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Tabd@& External I nterrupt and Event" Classifica

Name Trigger s Configuration and execut

corresponding peripheral inter
Exter (2) When an edge consistent wi
hardw External |on the external interrupt line
inter and the corresponavindg des pernd

(1) Set the trigigretrernroudpet, radduy

corresponding bit of the pendi

wi || be cleared.

Exter
har dw External

(1) Set the trigger mode and e

(2) When an edge conusriasttieonnt iwsi

on the external event | ine, on
even
generated, and the correspondi
Softwar e |(1) Enableﬂttlhene,
Exter )
register/ti(2)y Write 1 to the software in
softw

event (Slcorresponding event line to ge

reque )

Instructithe corresponding pending bit
(WAl ow interrupt request, and
peripheral interrupt | ine (ena

Exter i i

L Softwarei(z) Write 1 to the software in

s o W i i i

. Iregistecorrespondlng interrupt | ine t

Inter correspondi ng bpeensdeitngt obilt; wirlilt
corresponding bit of the pendi
will be cleared.

932 Cor e wagpke

Using WFI and WFE instructions can make the
instruction is used, any whretne rWFWEpti ncsam uweak eon
used, the awarkedcm nbyeevent

When interrupt -uips uUusheed ifnarerwalkd handl er func
triggered, and nor mal interrupt configuratio
event is used toewakdeup utphe hamrdé ert Huncti on
triggered, which -uvg Itli mee,d uacred tthhee waadkref i gur at i

(1) It can trigger an internal interrupt (internal hardware event) but cannot
trigger the interrupt handler function for wake-up

It can eeman internal interrupt in the pe
the corresponding interrupt in NVIC to
handl er function

., Enabl e SEVONPEND ©bi't in the system con:
execute WFE instructien s$beempkmotdéde core
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., Generate an interrupt to wake up the cor
WFE, it is required to clear the pending
interrupt and the pending bit of periphe
the pendinghreediVsCeti nterrupt)
(2> Wake up through EINT line events (external hardware event)
., Configure EINT Iline as the event mode
, Execute WFE instruction to make the core
, Generate an interrupt to wake up the <co
from WFnEc,e st he pending bit of correspond
it is unnecessary to clear the interrup
peripheral or the NVIC interrupt channel
9321Event -wmke
I't can trigger an i ntharmdalarienteerrmipt buitntcammalt
the interrupt handlwepx function for wake
(1 Enable an internal interrupt in the perip
corresponding interrupt in NVIC to avoid

functi on;
(2) Enabl e SEVONRHMBMD shtyistt eiitn control l er of the

execute WFE instruction to make the core
(3) Generate an interrupt to wake up the core
WFE, it is required to clear the pending
interrulpé pedding bit of peripheral NVI C
the pending register in the NVIC interrup
Wake up through EINT |ine events (external har
(1) Configure EINT Iine as the event mode;
(2) Execute WFE instruction ¢eep makeéet he core
(3) Generate an interrupt to wake up the core
WFE, since the pending bit of correspondi
unnecessary to clear the interrupt pendin

peripheral or the INWleGdimtgerbriupt channe

933 External I nterrupt and Event Line Mappi
Tab4d &EExternal I nterrupt and Event Line Ma
External Interrupt and | External Interrupt
PAO/ PBO/ PCO/ PEO/ MFO/ P( EINT O
PA1/ PB1/PC1/ PE1/ ARF1/ P( EINT 1
é e
PA15/ PB15/ PC1l5/GARBY P/HAK] EINT 15
PVD output EINT 16
RTC Al arm event EI NT 17
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External Interrupt and | External Interrupt
OTG_FS -wpkevent EINT 18
Et her nedp wakent EI NT 19
OTG_H®akep event EI NT 20
RTC tamper and ti mest EINT 21
RTC wakReevent EINT 22
Reserved EINT 23
Reserved EINT 24
Reserved EI NT 25
Reserved EINT 26
Reserved EINT 27
Reserved EI NT 28
Reserved EI NT 29
Reserved EINT 30
Reserved EI'NT 31
94 Regi ster address mapping
Tab48&I| NT Register Address Mapping
Regi ster nad Description Oof fset ad
EINT_I MASK Interrupt mask r 0x00
EI NT_EMASK Event mask regi g 0x04
EI NT_RTEN Enable the risingegdg 0x08
EI NT_FTEN Enable the falling ed O0x0C
EI NT_SWI NTE Software interrupt 0x10
EI NT_I PEND Interrupt pending O0x14
95 Register functional description
951 I nterrupt mask register (EINT_I MASK)
Of faddress: 0xO00
Reset value: 0x0000 00O0O
Fie| Name|l R/ V Description
I nterrupt Request Mask on Line x (
22:|1 MASIR/ V| O: Ma s k
1: Open
31: Reserved
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952 Event magk6EENT_EMASK)
Of fset address: 0x04
Reset value: 0x0000 00O0O
Fie| Name|R/ Description
Event Request Mask on Line x (x=0-+
22: | EMASK R/ 0: Ma s k
1: Open
31: Reserved
953 Enable the rising edge trigger register
Of fset address: 0x08
Reset value: 0x0000 0O0OO
Fie| Name|lR/ V Description
Ri sTnggger Event and I nterrupt Ena34
22:| RTEN|R/ VO: Di sabl e
1: Enabl e
31: Reserved
Note: Since t huep elxitreersnadr evaekdege triggered, tF
burr signal on these |ines; when writing EIN
signhalon the external interrupt line, it wil
pending bit wildl not be set; in the same int
falling edge trigger can be set at the same
954 Enable the falling edglETENM) gger registe
Of fset address: 0xO0C
Reset value: 0x0000 00O0O
Fie Name | R/ W Description
Falling Trigger Event and Interr
22: FTENX R/ WO: Di sabl e
1: Enabl e
31: Reserved
Note: Since t huep elxitreersntadr gngaekieg @, t her e shoul c
burr signal on these |ines; when writing EIN
signal is on the external interrupt | ine, it
pending bit wildl not be setg edgd hter isqagner i ar
falling edge trigger can be set at the same
955 Software interrupt event register (EI NT

Of fset addr ess: Ox10
Reset val ue: Ox0000 0O0OO
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Fie Name | R/ V Description
Software I nterr upmt=0EwReNt on Line
This bit can be set to 1 by softw
corresponding bit of EINT_I| PEND.

22 | SWI NT R/VWhen this bit is 0, the pendlng b
1. I'f EINT_I MASK (EI NT_EMASK) is
reuest, an interrupt (event) wil!l
0: No effect
1: Software generates an interrup

31: Reserved

956 I nterrupt pending register (EINT_I PEND)

Of fset address: 0x14
Reset value: OxXXXX XXXX

Fie Name R/ W Description
I nterrupt Pending Occur of Line
Whent rai gger request on the corre

22:| I PENOQRC_W|an external interrupt line, it
cleared by changing the pol arit\y
to this bit.

31: Reserved
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10 Direct memory access (DMA)
101 I ntroducti on
DMA (Direct Memory Acepepesesd datna rteradn szmi $sgigdn
bet ween peripheral devices and memory or bet
without CPU intervenmteisomnu, ctebud osawvwitmgegrCPper a
The product has two DMA controllers, with 16
corresponds to 8 channel s, but each data str
same ti me. Each data stream candisredt @rtiloe ity
priority of corresponding DMA reqgtheests of ea
priority of .the data stream
10.2 Main characteristics
(1> Two DMA,; each DMA has 8 data streams, and each data stream has 8
channels
(2) Dual AHB main interfaces; one is memory interface, and the other is
peripheral interface
(3) T