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1 Introduction and Document Description Rules
1.1 |l ntroducti on
ThUser Mpnaowides application developers with

how to use -MCriJt r(onli lcero) system architecture, |
peripheral s.

For infor matfiCom t-MKouobr Ar mp | ArfsCeo erkdMBer t o

Techni cal Reafgd rplnecaes eMamef er t o the corresponc
detailed data such as model information, dim
characteristics of the device; for all MCU s
correspondi ng damar yyamampi igr peri pher al e X i !
number .

It is hereby decl ared that Geehy Semiconduct
"Geehy".

12 Docum®dretscripliesn Ru

121 " RegibkBurcti onal Description" Rul e

(1> Control (CTRL) regdsttWbgraonétalalre"setunles
otherwise specified.

(2) The control registers are usually followe
a distinction. Thrallee-6cGCE@gDbeabB&,
SEBetup a-85dl BEL

(3) The state registsaraldlybrf eV il atwiean biys FLG t o
di fference.

(4> The value and data registers wusually incl
which are not followed by verbs, such as:
122 Ful | Name and Abbreviation Description

TablAbbreviation and Description of R/ W |

R/ W mod |{ Description Abbrevi
read/ wr Software can read and wi R/ W
readcdl vy Software can only read R

) Software can only wreiatde ntghithilts
wr rotnel y . w
val ue wil |l be returng

The software can read this bit
read/ cl . RC_Ww1
has no effect on this

The software can read this bit
read/ cl RC_ WO
has Mmbeet on this bit

www. geehy. com 7



R/ W mod { Description Abbrevi
The software can read this
read/ cl ea ] ) RC_R
automatically clear it to O,
The software can read and set
read/ se o R/ S
on tihts b
reedhly wWThe software can read this bit
. RT_W
triggelevent but has no effect on the
The software can flip this bit
toggl e . ) T
effect on this bit.
Tol2ZFunctional Description and Ful/l Name
Used Registers
Ful l name in Engl i g English abbrev
Enabl e EN
Di sabl e D
Clear CLR
Sel ect SEL
Configure CFG
Contr | CTRL
Controller C
Reset RST
S tpo STOP
Set SET
Load LD
Calibration 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 8
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Ful l name in Engli g English abbrevi
Clock CLK
Il nput |
OQut put (0]
I nterrupt I NT
Dat a DATA
Si ze SI ZE
Di vider DI V
Prescaler PSC
Mul tiplier MU L
Period PRD
Tab3FRull Name and Abbreviati on
Ful | name in Engli English abbrevi
External Memory Con EMMC
Static Memory Contr S MC
DynamiemoCypntroller DMC
Reset and Clock Manag RCM
Power Management Un P MU
Backup Register BAKPR
Nested Vector |Interr( NVI C
External I nterrupt [ H EI NT
Direct Memory Acce DMA
Debug MCU DBG MCU
GenePatpose I nput Out GPI1 O
Al ternate Function |In AF1l O
Ti mer T MR
Wat chgddi mer WDT
I ndependent Watchdogd | WDT
Wi ndows Watchdog Ti WWD T
Re dalli me Cl ock RTC
Uni ver sal Synchronous As
Transmitter USART
I ntlenrt egr ated Circuit I 2C
Seri al Peripher al I SPI
9

Mo d u l

€



Ful I name in Engli English abbrevi
I ntleCr Sound I nterfa I 28
Quad Seri al Peripher QSPI
Controller Area Net CAN
Secure Digital I nput SDI O
Uni versal SSpiezald BPey il USBD
Analtomi git al Convert ADC
Di g #A\aalal og Converte DAC
Cyclic Redundancgn Clmrict CRC
FIl oat Point Unit FPU

10
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2 System Architecture

on Descri

Descriptior

21 Ful I Name and Abbreviat.i
Tabd4Frul | Name and Abbreviati on

Ful l name in English English abbr
AdvancedeHif oh mance Bus AHB
Advanced Peripheral Bu APB
22 SystAmchitecture mBl ock Di

agr a

The main system consd sarsd offodroupgadsiiwe ngniutng .
driving units -busg) DCedstbamdbBehdr al DMA1l an

DMA2, which are conn efCoad-MtXo

units are internal SRAM,
APB (/APBx) ./ARRBM8 connect s

The couvue olasAi m
internal fbash memo
al | APB devices.

These are connectleedv elh rfoHiBy hb uas naurlcthii t ect ur e,

the figure bel ow:

www. geehy. com
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Fi gaARMA203xEYItem Architecture Bl ock Diag

AmioCortex'e N8
JTAGSWD

D Code

FM

BUS MATRIX
FLASH <:> EMMC

{

DMA 2 AHB BUS SRAM

IR
A

AHBAPR BRIDG AHBAPR BRIDGE

AN
NS

2\ 8N
— _ wor ] PR —
—A sreiee | T —
(— __ spuizss | | sen K/
e
V
(——__ussnusep |
(——1 __ cawz |

>

€2

[
:

BAKPR

<
I

Not e:

(1) USBD1/2 use the same pin and address, so these two USBDs cannot be used at the same

time, that is, only one USBD can be used at the same time.

www. geehy. com 12



Tab®%Bus Name

Name I nstruction

Connect the instCoctMancbus afidAr me f 1 a
| Code

interface. Used for prefetched instruct
Connect the DChQcer thdds cofr eAraamd t he dat a
DCode . .
memory. Used for amanatcaretss Ideaddigmg ng.
SystemConnfec'[ the system busCopeMX pherealarbdst)
matri x.
DMA bu Connect AHB master control interface of

Coordinate the access toethbdecaceeasdol
Bus maland DMA to SRAM, Fl ash and peripherals.
system bus through the bus matrix and i

The two bridges provide a synchronouAPB
buses. The maxi mum operating speed of A

The -B&bn t access to APB register will b

AHB/ AP
bridg

23 MemoMwppping

The memory mapping address is totally 4GB ad
incl  edeotrke (includingcbopeFpashphenal sidj ngnn
memory area, system memor yc lairpe aS RAM, oBPNMMO®nN b
and bus peripherals (including AHB and APB p
data manual of t he csoprerceisfpiocn dii nrnfgo rrmoadteil o nf oorf v
addresses.

231 Embedded SRAM

BuiiInt static SRAM. It can access by byte, hal
bits). The start address of SRAM is 0x2000 O

232 Bit band

ArfiCor &M% memory i s maplpaendd wdartndta 4 ,wo miipts each

word in the alias memobwpnaremamboyon®&rbite Banw
the alias memory and there wihanwre ttehe s ame
operation on t hbeantdaragreeta .o fBotthhe pbeirti pher al reg
ae mapped into one bit band areaj;baamdd it i s

write and read operations.

The following gives a mapping formul a:
bit_word_addr=bbytbant@i®hdsé3numberl 4
Pleas@r§@er X Techni cal Refferr eheteaiMasnual

24 StarCampfiguration

Since the HKPOU tddfiXx Arome obtains reset vector f

www. geehy. com 13



(instruction buosnl,y tshtea rstt afrrtounp tchaen code ar ea,
FI ash memory bAPOMARZ OBCWe wsearr,i es realizes a spe
mechani sm. By configuring the BOOT[1:0] pin

di fferent startup modes, ntaawetl yf,r aheFlsgsh em
memory or system memory, -butSRAM.0 Bherme maroym
selected as the start zone is determined by
Tabé6*t artup Mode Configuration and Access
Startup mode S Start
Access mode
BOOT1 BOOTO mo de
) The main flash memory is
Mai n f ] )
but it can still &le addrd
X 0 me mor y
is, the contents of the f
“Fl d&sh|
in two address areas.
The system memory i s map|f
Syst el )
0 1 (0x0000 0000), but it ca
me mo r y ) .
original address.
Buiiint
1 1 SRAM canccheessed only at t
SRAM
Not e:

(1) The boot space address is 0x0000 0000
(2) The original address of Flash is 0x0800 0000
(3) The original address of system memory is Ox1FFF FO00

(4) The starting address of SRAM is 0x2000 0000
The user can wplmracde tafet esrt arreaset by setting the states of
BOOT pin should keep the user's required startup confi gul
standby mode, the value of boot pin wild.l be |l atched.
I f you choose to SRAMt foommbeitl tise NVIC's exception tabl
remap the vector table to SRAM when writing the applicat]

Embedded startup program

The embedded startmupormprtolge apr a suonvaindrt el i ne b
stored inmemoryyatrem; the F|l ash memory can b
using USRAUSRAT2( rteomaepnpaebdl)e t he startup progr

www. geehy. com 14



3 FLASH Memory
This chapter mainly introduces the storage s
read/ write protecti on,ofunHIloacskh/,| oacnkd cthhaer a cntveorl
register functional description.
31 Ful |l Name and Abbreviation Descri
TabTrul | Name and Abbreviation Descriptior
Ful | name in EnglisHh English abbrey
FIl ash Memory Control FMC
32 MaiGharacteristics
(1) Flash memory structure
Contain main memory area and informati on
The capacitmooy améea ime& up to 512KB
The information block is divided into sy
byte
The capacity of the system memory area i
BootlLoader Ppioguamgu®e6 Ul D, and mai n memc
capacity information
The capaeioptiobnthyte area is 16Bytes
(2> Functional Description
., Read FIl ash
., Page/ €anldleash
., Write FIlash
., ReaWr/ipreot ecti on FIl ash
., Configure option bytes
33 FIl aBé@mor yucSturr e
Tab8Fl ash Memor yABMRAAOBxE&@7ofes Product s
Bl ock Name Address rang Size (K
Mai n memor Page O 0x 0 80000@G@ 0800 01 2K
Mai n memor Page 1 0x 0 80080@ 0800 OH 2K
Mai n memor Page 2 Ox08Q00@0O800 11 2 K
Mai n memor Page 3 0x 081000 0800 1H 2K
Mai n memor é é é
Mai n memor Page 255 0x0807710k8807 FH 2K

www. geehy. com 15



Bl ock Na me Address rang Size (K
I nf ormat. System memo OX1FFFiIiOKQAGGF F 1 2K
I nformati Option by Ox 1 FFF iBx810FOF F F § 16

34 FI| aBlédmr oy Functiioptail oesc

Describe the operation of Inmoacikn (menncod ruyd i anngd siyns
memory area and option byte), including read
protection.

Reading Flash includes main memory block and
erase, write, read/write are intraduasd sepa
been written before the product | eaves the f
the user. The erase, write, and read/write p

introduced.
341 Read FIl ash

FIl ash memory can be directly addbryestsheed, and
foll owing configuration:

Waictyc |l e

Di ffewnegtcbbould be configured for different
0 wait cycle:024Hgystem cl ock

lwait cycle: 24NHMHzystem cl ock

2wai t cvycl<essy s t4eSMidtH b c k

3wait cycl es: c7l20M¥Hzsyst em

4 wait cycles: 9@IMMBzrsystem cl ock

B
B
B
B

B

Prefetch buffer

I't can i mprove the reading speed emd every t
wi || be automenl gathg epehed clock and AHB ¢
and system cldcMHZ etse d dvrafni Qur e open or c¢cl os

Haicfycl e access

When the power consumptioncyelea sadowe e opr i bn

used; at this time, the system clock and AHB
system clock is 8MHz orcMcessactcleas 8WMHF)] ashen
used, otherwise, it must be turned on.

342 MaiMe mor yckBIl o
3421Erase main memory bl ock

FMC supports page erase and mass erase (full
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of the main memory area to high FIFvel (the d
Before writing to Flash, wusers are advised t
data of write address is not OxFFFF, a progr

Main memory page erase

Page erase is an independent eragpa@aga&ccording
selected by the program, which wild.l not have
selected for erasure.

After the correct page erase (or flash write

FMC_STS register wild.l be set. I f OCIE interrtr
compiloent i nterrupt wil/ be triggered. Users ne
erased must be a valid page (the valid addre

the address not protected by write).

Mai n memeogs erase

Thmass eorpaesreati on will nesasen dlhle tmaé nc entoe ag ¢
FIl ash, nmaansds tedrpaesreat i on will erase all the dat
area, so the users need to pay speci al atten
of i mportant data caused by misoperation.

3422Wr i M&i n memoky bl oc

FMC supports t-bhet wghal hgwofdll6data in the ma
You can select Debug, BootlLoader, program ru
reading the erased page to judge whether the

I n order to ensutreisoneeessarytiogcheck whet
destination address has been erased before w

written data wil!/ be invalid and PEF bit of
the destination address hdast avriid ei rpwaltied td rod
write protection error wildl be triggered (WP

3423Main memory block of read/write protection

Read/ Write protection of the flash is used t
of the main memordyataar,eancdodd ds controll ed b
protection configurat APMABYWI3ex E@f7 i st i on byt e
products, the basic unit of read/write prote

Read protection

I nternal FIl ash pe ogetctbhynmdakivfeyi mgant thbe val ue
READPROT. The debugger is always connected t
read protection, whioctn trakseet ;efdtelcdar wmifde,r ipto
take effect after the systdrmei READWPROId on a
value is any value except OxA5, enable read
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memory bl ock cannot be read; when the READPR
protection is released and the content of ma
t he read ipsr orteencovi eodn, amarsasi neorpeesneat yon wi | | be
triggered to prevent ill egal read after the

Write protection

Write protection control can be conducted fo
main memory bl ock iy odnfwirgurei rpg ottteectvaln opt
WRPO/ 1/ 2/ 3. After the write protection is tu
corresponding page of the main memory area ¢

3424Main memory block of unlock/ I ock

FMC_CTRL1 of the reséy BRECdwilirlk,bandotked
FMC_CTRL1 can't be directly written, and the
written to FMC_KEY according to the correct
KEY value is as foll ows:

KEY1=0x45670123

KEY2=0xCDEF89AB

The wrong writioggsegbeecwi bl wause the prog
hardware wrongly. At this ti me, FMC wi || be
be invalid until it is reset next time. The
software by writing "1"i sbebLOZK(BMC_GTRLBE. C

I n each Flash programming operation, the wuse
unl egtkogram -y asbet ock", so as to avoid the
code/ data is accidentally modified due to th

progmming operation.
343 Opt iBoynt e

3431Erase option byte

Support erase function. After the correct op
operation) is completed, OCF of FMC_STS regqi
is enabled, an operawibh bempteggenednterrup

3432Write option byte
Ei ght configurable bytes of option bytes all

34330ption byte of write protection

By default, the option byte is always readab
write operation t(lpeg ogptaimdrerkaysted Hloack, first
key sequence (the same as that of Il ocking) i
write operation of option byte block; the OB

indicates write enabl ed; wi edr behdsshbt ednd

www. geehy. com 18



3434Unl ock/ Lock option byte
After the system reset, the option byte is |
option byte is unlocked correctly, can it be
option byte unlocking and flredi simémnckatmlyel s
than FMC_KEY register writes the KEY value.
"software |l ock". The wuser should pay speci al
the value of the option byte is modified, th
efdtei ve.

35 OptiBoynt e Regi ster Funpotional Descr
The option byte provides some optional funct
consists of 8 configurable bytes and corresp
Every time the system is resetl oatdleel optitdhme b
FMC_ OBCS and FMC_WRTPROT register (the opti
each time they are reloaded to FMC). I n the
configurable byte does not match its inverse
ofMGE_OBCS register s set to "1") wild/l be tr
"OxFF". The information of 16 bytes in the o
bel ow.

Tab9@pti on Bytes
Addr es| Option InItIR/V Funcntadlo descrip
val usg
OX1FFF READPRO OxA5 | R/ VVRead protection co
OX1FFF nREADPR 0x5A R READPROT compl emen
User option byte
Bit 0: WDTSEL
OHar dwaatec hdog
l1Softwantehdog
Bit 1: nRSTSTOP
0: ®esoccurs whe
Stop mode
OX1FFF uoB OXFF | R/ W 1: Reset does no
entering the Sto
Bit 2: nRSTSTB
0: Reset occurs
Standby mode
1: Do not gwhena
entering Standby
[ 3:7]: Reserved
OX1FFF nUOB 0x00 R UOB ompl ement ary cog
OX1FFF Dat a0 OxFF|R/VfUser data byte O
OX1FFF nDat a0 0x00 R DataO compl ementar
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Addres| Opti on LZ:LLR/V Funcnalo descrip
OX1FFF Dat al OxFF|R/VWUser data byte 1
OX1FFF nDat al 0x00 R Data compl ementary
OX1FFF WRPO OXFF|R/VWrite pnroctoencftiigour at
OX1FFF n WRPO 0x00 R |WRPO complementary
OX1FFF WRP 1 OXFF|R/VfWrite protection c
OX1FFF n WRP1 0x00 R |WRP1 compl ementary
OX1FFF WRP 2 OXFF|R/VWrite protection ¢
Ox1FFF n WRP 2 0x00 R |[WRP2 compl ementary
Ox1FFF WRP 3 OXFF|R/VWrite protection c
OX1FFF n WRP3 0x00 R WRP3 compl ementary
Note: When the configurable byte and its complementary
i n tlheeadieng process
Tabl@rite Protection WRPx Function Descripti
Product <capge Functional descriptio

APMRAZA O3 xETTI
product s
(2KB/ page)

e

Each bit

addr ess aoifn tnheemom y

0: Write
1: Write

i n WRPXx

protection
protection

control s
area

t he w

is turned o

i s

not turn

WRPO: P-afe
WRP1: P a3gle
WRP 2 : P adgre
WRP3: -BBitt60

0
16
32
contr-®1ls PRiaig? & &n2tbr5

Not e: Fl ash

read/ write

preoatdeat i @r

protection will not force the | oss of the
36 FMMRegi ster Adpdirnegss Map
Base address: 0x40022000
Tabl®¥MC Register Address
Regi ster ng¢ Description Of fset a
FMC_CTRL1 Control register 0x00
FMC_KEY Key register 0x04
FMC_OBKEY Option byte regi 0x08
FMC_STS State register 0x0C
FMC_CTRL?2 Control register 0x10
FMC_ADDR Fl ash address red O0x14
FMC_OBCS Option byte control O0x1C
www. geehy. com 20
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Regi ster nag Description Of fset a
FMC_WRTPROT Write protection 0x20
37 FM®Register Functpbonah Desc
371 Contr ol register 1 (FMC_CTRL1)
Of fset address: 0x00
Reset value: 0x0000 0030
Fi el Name [ R/ V Description
Wait State Configure
000: 0O wait cycO2MHzO<system cloc
0O0Nwait cycle: 24NHMHzystem cloc
2:0 WS R/Vol1®@wait cycles, 480H2kKkzystem cl o
01Bwait c7yRtHze<ss,y st emblelk oc k
10@wai t OydtHze<ss,y st edin2MH zo ¢ k
Ot hers: Reserved
FIl adkanl f Cycl e Access Enabl e
3 HCAEN| R/ V| 0: Di sabl e
1Enabl e
Prefetch Buffer Enabl e
4 PBEN |[R/VM0: Disable
1: Enabl e
Prefetch Buffer Status FIl ag
5 PBSF R |0: dimablse at e
1: In enabled state
31: ¢ Reserved
372 Key register (FMC_KEY)
Of fset address: 0x04
Reset AKXX: XXXX
Fiel Name | R/ V Description
FMC Key
31 : KEY W Writing the keys represehted by
bits can only perform write ope
operation is performed.

373 Option byte key register (FMC_OBKEY)

Of ftsemddress: 0x08
Reset OxXAKXX: XXXX
Fiell Name |R/V Description
Option Byte Key
31:( OBKEY w Wr?ting t he keys represehted by
write operation. These bits can
returned whenatiead is perfor med
www. geehy. com 21




374 St ate register (FMC_STS)
Of fset address: 0xO0C
Reset value: 0x0000 0O0OO
Fiel Name | R/ V Description
Busy Fl ag
0 BUSYF| R This bit indicates .that a fla:sh
can only perform wrridteuromped awh eof
operation is performed.
1 Reserved
Programming Error FIl ag
2 PEF R/'fThis bit will be set by softwar
edited is not "OxFFFF".
3 Reserved
Write protection errarorflIFdag()Wr
4 WPEF |R/VIThis bit will be set by hardwar
protection address in FLASH.
Operation completion flag (Oper
5 OCF R/'VMThis bit will be set by hardwar
is completed.
31: € Resedv
375 Contr ol register 2 (FMC_CTRL2)
Of fset address: 0x10
Reset value: 0x0000 0080
Fie Name | R/ V Description
0 PG |rsy-rogram _
Set this bit to 1 to program FIl a
Page Erase
1 PAGEER R/ VW ) .
Set this bit to 1 to erase the p
Mass Erase
2 MASSER R/ V .
Setstihit to 1 to erase the mass.
3 Reserved
4 OB P R/VOptlon.Byt-e Program
Set this bit to 1 to program the
5 OBE R/VOptlon.Byt-e Er ase
Set this bit to 1 to erase the o
Start Er ase
6 STA R/'\This bit can be onl yamnsdetcan ble bry
STS_BUSYF bit.
Lock
7 LOCK |R/VYThis bit can be written to 1 onl
that FMC and CTRL2 registers are
8 Reserved
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Fie Name | R/ V Description
Option Byte Write Enabl e
9 OBWEN| R/ V , . ,
When this biheigpsietntbytle can b
Error interrupt Enabl e
0: Interrupt is disabl ed
10 ERRIER/VM1: |Jnterrupt is enabl ed
When STS_PEF=1 or STS_WPEF=1, S|
interrupt.
11 Reserved
Operation Complete Interrupt Ena
192 ocl E R/VO:p@ratlon compl etion interrupt
1: Operation completion interrup
When STS_OCF=1, set this bit taog
31: ] Reserved
376 Fl asddraess register (FMC_ADDR)
Of fset address: O0x14
Reset value: 0x0000 0O0OO
The reghangedi soccurrently/finally used addr
erasing, the register needs to be configured
Fiel Name | R/ V Description
Fl ash Address
31:( ADDR w |In programmihg operatiop, the p
programmage émapPing, this bit i
erased.
377 Option bye control/ state register (FMC_
Of fset address: 0x1C
Reset value: O0Ox03FF FFFC
The reset value of the register is related t
the reset Evalite isf r@B ated to the result whet
option byte is consistent with its reverse ¢
Fiel Name R/ V Description
Option Byte Error
0 OBE R 1: The !oaded option_byte does
The option ompkekemedt atg code a
OxFF
Read Protect
1 READPR R .
1: I ndicate that the flash mem
User Option Byte
Here include the user option b
Bit 2: WDTSEL
9: 2 UOB R
Bit 3: RSTSTOP
Bit 4: RSTSTDB
Bit [9:5]: Unused
17:1 DATAO R Dat a0
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Fiel Name R/ V Description
25:1 DATA1 R Dat al
31: 2 Reserved

378 Write

protect.i

on register

(FMC_WRTPROT)

Of fset addr ess: 0x20
Reset value: OXFFFF FFFF
Fiel Name | R/ V Description
Write Protect
31: (WRTPRQO R 0: Val i d
1: I nval i d

www. geehy. com
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4 External Memory Controller (EMMC)
41 Full Name and Abbreviation Descri
TablZull Name and Abbreviation Descriptio
Ful l name in English English abbre
Static Random Access Me SRAM
Read Only Memory ROM
Pseudo cStRlatndom Access Me PSRAM
Random Access Memory RAM
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 HL D
Empty E
42 EMMC Overview
EMMC includes SMC (stasuppm@&RANg PSERAMpoIl | er)
NandFl ash, NorFlash and PCCard
43 SMC I ntroduction

SMC is used to manage the extended static me
transmission signals can be converted to the
are four internal memory blocks, each of whi
memory and i s diiptisredwicghed By gnlmal ; only one
can be accessed at any moment; each memory b
separately, and the timing can be programmed
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44 SMC Structure Bl ock Diagram

SMC consists of five pafigurAlBomus eigntserefrac
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

:P

g 28 . o8  T%ozs,
= 5 o = = e 0
263 « RO wuw< e Emm%%om
Z0 <> 0023 zZ Zoofo=2pxA
B Z |O| Ol (.)I ZI zI ZI ZI Ol = ZI ZI ZI ZI ZI zI OI
g Q0 SS00e ¢35 Quoooeoul
» 0= hh==2 c2h =2===232=2:32
n nonon Doy nnmpnon

prrl rb Prrrtetd

NORFlash Controller NANDFlash/PC card controller

Configuration register

Interrupt from SMC to
HCLK from clock controller NVIC

\ AHB Bus \

45 SMC Functional Description

451 SMCcAess Rul es

SMC is an interface for internal CPU to acce
AHB bus. On AHB busshitheladmemwatilobmeofcodhZerte
continuoubsi tl160poerr a8t i on. | n order to ensure tF
transmi s@GimemmedsSM o comply with the-following

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.

(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
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such function, it does not allow write operation, and only allows read

operation.
452 Ext emDr&lice Address Mapping
SMC divides extenmundli pdevimeenoriyntbe ocks, and d
memory bl ocks control di fferent external dev
shown in the table bel ow:
Tabl3¥&External Device Address Mapping Tabl
Start ad End add Memory bl ocfl Memry type su
O0x60000( OX6FFFF Memory bl ock NOR/ PSRAM
0O0x70000( OX7TFFFF Memory bl ock NAND
0x80000( OX8FFFF Memory bl ock NAND
0x90000( OX9FFFF Memory bl ock PC card
453 NORl ash Mam@&6SRAM

4531Address mapping

Memory block 1 is used to control NOR/ PSRAM
four 64MB areas of the same size. The select
value of HADDR[27:26], and the specific info

Tabl#ddress Mapping of Memory Bl ock 1

HADDR[ 27: Start add End addr ¢ Area bl g
00 0x600000 OXxX63FFFF Area bl o
01 0x640000 OX67FFFF Area bl o
10 0x680000 OX6BFFFFH Area bl o
11 0x6C0000 OXB6FFFFF Arehobk
HADDR is the internal AHB address |line that
external memor y. I't is a byte address. Howeyv
not accessed by byte, so the address may be
error causetdubyibhisSMC wil.l be adjusted acc
rul es:
., When the width of external memory dat a
connected to SMC_ A [25:0], while SMC_A]
external memory address |ine.

When the widtémofyedatranias M6 bits, HADEL
connected to SMC_ A [24:0], while SMC_A]
external memory address | ine.
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45321l nterface signal and controler
The memory block 1 supports NOR FIl ash, PSRAM
memory. Thespoadéengochép selection signals N
four areas of the memory block 1. All other
interface signals and functions are as follo
Tabl®OR Fl ash Interface Signal
SMC signal Signal din Function
CLK Out put Synchronous cl od
NE[ x] Out put Chip selection s
NOE Out put Read enabl e si
NWE Out put Write enabl e s
Sighabht NOR fl ash n
NWAI T Il nput )
SMC to wai't
Nomul t i l exing: A[ 2
Out put P g [
A[ 25: 0] bus
Out put Mul tiplexing: A[25
I nput/ Out Nomul ti pl exi ng: Bi ¢
AD[ 15: 0] Mul ti pl exi nagl: aBdiddrier
I nput/ Out
bus
NL=NADV Out put Effective addre
Tabl&@&SRAM I nterface Signal
SMC signal Signal di Function
CLK Out put Synchronous cl og¢
NE[ x] Out put Chip selection s
NOE OQut put Read enabl e si
NWE OQut put Write enable s
NWAI T Il nput SignaPSRAMt requires
A[ 25: 0] Out put Address bus
D[ 15: 0] Il nput/ Out Bidirectional d
NL =NADV OQut put Ef fective addre
NBLJ[ 1] OQut put Hi gh byte enah
NBL[ 0] Out put Low byte enabl
Note: The output signal aoftheercenngokdge ohanbhe interna
synchronous write mode, the output data changes at the f
NOR Fl ash/ PSRAM controller provides programm

external memor vy,
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Tabl®rogrammabl e NOR/PSRAM Timing Par amet
Par ame FunctionnAccess Uni t Mi ni m|Maxi m
The numbe
Dat a
cl ocks r ec Memory ¢
gener a Synchro 2 17
) gener at e cycl e (
ti me
data in bu
The ratio
Cl kcdi vl access c¢l g
Synchro 2 16
facto| (CLK) to A
cycl e
Asynchr
Bus rec Duration or
_ 1 16
ti me recovery synchro
AHB <cl oc
read
- ( HCLK)
Data s Durati on
] Asynchr 2 256
ti me setupeph
) Synchro
Addr ess| Duration o )
] mul ti pl 2 16
ti me hold pha
I O
Addresf Duration o
Asynchr 1 16
setup setup ph
454 NANDBI ash Maemdr@®ar d
4541Address mapping
Memory bl ocks 2ed 3t oanadc cde sasr eNAUNsSD f |l ash memory
card. Each memory block is also divided into
effect of different areas is different, and

Tabl®&ddr ess

MMpmopgBb®8 kana 4

SMC memory Storage s Start add End addre
Me mor y BN AONCDK Gener al 0x7000000 OX73FFFFF
fl ash memg Attribut 0x7800000 OX7BFFFFF
Me mor y bNAoNCDK Gener al 0x8000000 Ox83FFFFF
flash memd At tribut 0x8000000 OX8BFFFFF
Gener al 0x9000000 OxX93FFFFF
Me mor y BPICo ccke Attribut 0x9800000 OX9BFFFFF
I/ O 0x9C00000 OX9FFFFFF
NAND fl ash memory block is dividbeytdnto thre
area, and different thiroalghr HADDIRE 1dcdé&dsedhe
division and selection of these three Dbl ocks
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Tabl®§AND Memory Bl ock Division

HADDR[ 17:16 Address ran Bl ock name
00 O0x000MOMO FFFH Data bl ock
01 OXx010MOM1IFFFF Command bl og
1X 0x020MOM3FFFF Addr bbeck

I n order to read and write NAND: pnse naorrey nor ma
needed:
Send command to the memory
Send the address for reading and writing
Read/ Write data

5

The operation address aft etphoepeoraté omoradirmaeg stp

to the three blocks in the mehmeornyenboroyc ki.s To
to write the corresponding command value to
address to the memory is to send the corresp
address block; to read and write data is to
finally awr iotueg drhere nternal unit of NAND, and
corresponding unit is the address written in
45421 nterface signal and controler
NAND/ PC card controller can control three me
2 and 3 suppormndNAN® mémehy Bl ock 4 supports
devices. Three memory blocks have their own
specific interfaces and functions are as f ol
Tab2@&AND Flash I nterface Signal
SMC signal Signal dir Function
NCE[ x] OQut put Chip selection si
NOE =NRE Out put Read enable sig
NWE Out put Write enabl e si
NWAI T/ 1 NT] l nput NAND FIl ash r e asdyg/ nbau
A[ 17] OQut put NAND Fl ash address |
A[ 16] OQut put NAND Fl ash command |
8bit multi l exi ng:
Il nput/ Out P 9
address/ data bu
D[ 15: 0]
l1ebit multiplexing:
I nput/ Out
addsédata bus
Tab2®C Card Interface Signal
SMC signal Signal dir Function
NCE4 _1 Qutput Chip selection s
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SMC signal Signal dir Function
Chip selection -bi grat
NCE4 _2 OQut put )
operation)
NOE Qut put Read enable sig
NWE Qutput Writel enabgnal
NWAI T Il nput PC card wait si
I NTR Il nput PC card interrup
CD I nput PC card detectio
A[ 10: 0] Qutput Address bus
Data transmi sshiion
NI OS16 I nput ] )
transmission |/ O spagd
NI ORD Out put I / O sopuatcpeut enabl
NI OWR Out put I/ O space write
Selection of common s
NREG Qutput
access
D[ 15: 0] OQut put/ I n Bi directional d4d
NAND Fl ash/ PC card controller provides progr
external aneunbirryg time parameters in the foll o\
Tab22rogrammabl e NAND/PC Ti ming Paramet el
) Oper at ) ) ) )
Par amet Functi on Unit |Mini mMaxim
mo d e
Me mor y )
The time of hoyd
bus hi o ) )
] bus i # mpieghlhnst Wr it ¢ 0 25
i mpedanr ]
) after starting
ti me
The number o
hol ding the a
Memor y ) AHB c |
] sending the ¢ 1 28
ti me ) cycl e
the hold ti me
. (HCLK
write oper g
Read/ W
Me mor y ] ) ]
o Mi nimmsendi ng 2 256
wai ting
The number of
Memory ¢
] set up the ad 1 25
ti me )
semecg the co
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46 SMM®Register Address Mapping
Tab23MC Register Address Mapping
Register Description Of fset addres
SRAM/ NOR fl ash memo
SMC_CSCERL ) 8* L), &&1
control lé4giste
SRAM/ NOR fl ash memo
SMC_ CSTélaM1 o . Ox0+H4 81 x&&1
timing Iréedgi st e
SRAM/ NOR fl ash memag
SMC_WRT Bl4M , 0x104 -%) 8&£ %
regilséder
PC card/ NAND fl ash
SMC_CTR&?2 o 0x40 + 0Iy2062a2
regixédder
SMC_STSéANT FI'FO state and 2éndt ¢ 0x44 + O0Ox)2,0&x42 (
Genepatpose memory ]
SMC_CMSEI4M , 0x48 + 01y2062a2
register 2. ..
Attri bute memory sp
SMC_AMSEHK4M ) 4 0x4C + 0R20642 (
SMC_1 OSTI I/ O space timing 0XBO
SMC_ECCRS? ECC rlgsuegister 0x54 + O0)2,0 x*=2 X

4.7 SMM@®Regi ster Functiiomal Descrip
471 NOR-1l ash Mamdr PSRaMt rol rRegi st e
471.1SRAM/ NOR fl ash memory chip §éHBhection control
(SMC_CSscaR)L 1
Of fset addhle®st=18* ( x
Reset value: 0x0000 30DX
Fiel Name R/ W, Description
Enabl e the Corresponding Mer
0 MB KE N R/ W| 0 : Di sabl e
1: Enabl e
Address/ Data Multiplexing En
This bit is effective only f
1 ADMUXEN| R/ W .
0: Di sabl e
1: Addreds tl amdla@lata sharin
Memory Type Configure
00: SRAM, ROM (default wval uceg
3:2 MTYPECF( R/ W 01PSRAM
10NORFl ash (default value af
Ot hers reserved
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Fiel Na me R/ Description

Memory Data Bus Width Conf i g
5: 4 MDBWI DCF| R/ 00: 8 bl_ts

01: 16 bits

Ot her sverdeser

NORFIl ash Memory Access Enabl
6 NORFMACCI| R/ 0: Disabl e

1: Enabl e
7 Reserved

Burst Mode Enabl e

I'n synchronous mode, use th
8 BURSTEN| R/ memory.

0: Disabl e

1: Enable

Wait Signal Pol arity Confi gy

Thi si sbietf fective only in bur
9 WSPOLCF(Q R/ .

0: Low effective

1: High effective

Wrapped Burst Mode Enabl e

This bit is effective only i
10 WRAPBEN| R/

0: Not all owed

1: All owed

Wait Timing Configure

This bit is used he® memdir \ygug
11 wT1 McEal R/ NWAI T .signfal ih the period.l:

the awadlte his bit is effecti

0: NWAIT signal i scyechbéteéoteveg

1: NWAI T signal i cyeflfeect i ve

Write Memory Enabl e

This bit is used to enabl e
12 WR EN R/ memory.

0: Disable write; otherwise,

1: Allow write

Wait Enabl e

This bit is used to enable
13 WAI TEN R/ s ttee ; this bit is effective

0: Di sabl e

1: Enabl e

Extended Mode Enabl e

I n extended mode, SMC_WRTTI
14 EXTMODEE| R/ realize read and write using

0: Di sabl e

1: Us e
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Fiel Na me R/ W, Description
Wa iSti gnal During Asynchronou
This bit is used to enabl e
15 WSASYNCE| R/ Wasynchronous protocol peri od

0: Di sabl e
1: Enabl e

CRAM Page Size Configure
000: There is no burst splnidt
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/ W protocol for write operation

0: Write operatimmde s asynch

1: Write operation is synchr
31: 2 Reserved

4712SRAM/ NOR fl ash memory chip 1séd ection ti mi
(SMC_Csé&4 M1

Of fset addr esls):, &¥x104 + 8* ( x

Reset value: OxOFFF FFFF

Fie Name R/ V Description

Addr essTiSmme¢ u@onfi gure
Only apply to NOR fl ash memor
asynchronous bus multiplexing
OO0OODHCLK clock cycl e
3: 0 ADDRSETC|R/ VfOO0O2AZHCLK <cl ock cycl es

4

éee
1111: 16 HCLK clock cycl es
Note: In synchronous operation

is always one memory clock cyc

Addr-elesd Ti me Configure

Only apply to NOR fl ash memor
asynchronous bus multiplexing

OOOReserved
7: 4 ADDRHLDC|R/ VOOO2AZHCLK <cl ock cycl es

4

éé
1111: 16 HCLK clock cycl es
Not esydnaohronous operation, thig

is always one memory clock cyc
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Fie Name R/ V Description

Data Setup Time Configure

Only apply to NOR fl ash memor\
asynchronous bus multiplexing

0000 000O0: Reserved
000000 0OAHCLK clock cycles
0000 @BHTLQLK clock cycles
éé

1111 1111: 256 HCLK clock cycl ¢

15:| DATASETC|R/ VW

Bus Turnaround Phase Duration

These bits are used to configu
read operation. iThalyl earteco oMOR
operation in bus multiplexing
O0OODHCLK clock cycle

0002HCLK cl ock cycl es

éé

1111: 16 HCLK clock cycl es
Clock Divide Factor Configure

CLK comes from HCLK frequencyo
configure the frequency of CLK

19: BUSTURNC| R/ V

applicable to synchronous mode
0000: Reserved

23: CLKDI VCER/V0OO0OO1: 2 divided frequency
0010: 3 divided frequency
éee
1111: 16 divided frequency
Note: This parameter is inehoae

NOR fl ash memory, SRAM or ROM.

Data Latency Configure

These bits are used to configu
waiting before reading the finrn
NOR fl ash memory operwanstonmache
000DCLK clock cycles

27: DATALATC/ R/ V0003CLK clock cycles
éé
1111: 17 CLK clock cycles
Note: When accessing asynchron
or ROM, this parameter is inv
parameter is 0.

AsynchuonAccess Mode Configure
Valid only when EXTMODEEN bit
00: Access mode A

29: |ASYNCACC(R/ V
01: Access mode

B
10: Access mode C
11: Access mode D

31: Reserved

4713SRAM/ NOR fl ash memory wréi4t2MQ i WRTEM)MIegi ster
Of f set axdld(r4e s+ )8 *@(¥x= 1
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Reset value: OxOFFF FFFF
Fie Na me R/ W Description
Address Setup Time Configure
Only apply to NOR fl ash memor\
asynchronous bus multiplexing
O0OO0ODHCLK clock cycl e
3-0 ADDRSETC|/ R/ WOOO2AHCLHK occk cycl es
éé
1111: 16 HCLK clock cycl es
Note: I n synchronous operation
i s allmeyn®ry clock cycl e
Addr-elesd Ti me Configure
Only apply to NOR fl ash memor \y
asynchg omws mul tiplexing mode.
OOOReserved
7- 4 ADDRHLDC/ R/ WO0002HCLK clock cycles
ee
1111: 16 HCLK clock cycl es
Note: In synchronous operation
i s allmeyn®ry clock cycl e
DatSeetup Time Configure
Only appRyflt@asWNOmemory operati
asynchronous bus multiplexing
0000 0000: Reserved
15:| DATASETCIR/ Vo000 @MHECLK clock cycles
0000 @®BHBHTCQK clock cycl es
éee
1111 1111: 256 HCLK clock cycl g
Bus Turnaround Phase Duration
These bits are used to configu
read operation. They are only
operation in bus multiplexing
19: | BUSTURNC|IR/VN00O0ODHCLK clock cycle
0002HCLK <cl ock cycl es
éé
1111: 16 HCLK clock cycl es
Clock divide ratio (for CLK si
Cycle of CLK clock output si g
HCLK cycl es.
0000: Reserved
23| CIKDIVCE|IR/W0001: CLK cycle=2THCLK cycle
0010: CLK cycle =31IHCLK cycl e
1111: CLK cycle=16T HCLK rceyscd te)
This bit is invalid in asynch
access mode.
Data | atency Configure
27 DATLATCER/ MWThis bit is used to define the
memory before obtaining the fi
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Fie Na me R/ W Description
Period number (+2).
0000 Data delay of 2 CLK clock
é
1111: Data delay of 17 CLK ¢cl
access (default value after re
This bit is invalid in asynch
access mode.
Asynchronous Access Mode Confi
These bits are used to configu
are valid only when EXTMODEEN
is 1.
29: |ASYNCACC(R/VMooO: Access mode A
01: Access mode B
10: Access mode C
11: Access mode D
31: Reserved
472 NAND|I ash Memdr@®aLr d Cont reorl Regi st
4721PC card/ NANOmdétwehr ol 2é4BEMCeCERLD?2
Of fset address:-1)8&%x24604 + 0x20 * (X
Reset value: 0x0000 0018
Fie Name R/ V Description
0 Reserved
PC Card/ NANDFlaséd ®Baabl Eeat
1 WAI TFER/ Vf0: Disabl e
1: Enabl e
PC Card/ NAND Fl ash Memory Bank E
2 MBKEN|R/ VfO: Disabl e
1: Enabl e
Memory Type Configure
3 MTYPECI|R/ V|O: PC card, CF card, CF+ card or
1: NAND fl ash memory
Databus Wi dth Configure
16 bitsbmussed for PC Card.
5: 4DBWI DC|R/ V0O: 8 bits
01: 16 bits
Others reserved
ECC Computation Logic Enabl e
6 ECCEN|R/V0O: Disable and reset ECC
1: Enabl e
8: 7 Reserved
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Name R/

V] Description

12:| C2RDCF|R/

CLE To

Configure
low | evel™

0O00O0ODHCLK
000DHCLK
éé

1111:

RE Del ay
t he

Configure

duration fromb'®ClHh

V] cycl e

cycl es

16 HCLK cycl es

16: A2RDCF| R/

ALE To

Configure
|l ow | evel ™

0O0O0ODHCLK
000DHCLK
eé

1111 HCLK

RE Del ay
t he

Configure

duration from "ALE

V] cycl e

cycl es

cycl es

19: |[ECCPSC|R/

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

Page Size
256
512
10214
2048
4096

8192

Configure
bytes
bytes
bytes
byt
byt
byt

V
es
es
es

31:

Reserved

4722F1 FO

Of f set

Reset \%

state

and i2nétdeEMOCpETEEMNT2Rt er

*

address 1) Qx&#42+ 0x20
alue: 0x0000 0040

( x

Fieldd Na me

R/ W Description

0 I

REFL(

Gener at
by hardv

errupt
bit

Not
Ge

Ri sing Edge
is set to 1
R/
generat e

ner at e

HL F L ¢

errdptveHi gGener at e
bsdat ito 1 by hardware
Not erate

Ge

FI ag

an
R/
gen

ner at e

2 |

FEFL(

Gener g
har dyv

errupt

bit i
Not gen
Gener at

Falling Edge

s set to 1 by

R/
erate

e

REDEN

er
Di
En

rupt RisomgEiEalglee Det ect i

R/ sabl e

abl e
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Fieldg Name R/ W Description

I nterrtptveHi gdoet ecti on Enabl e
4 | HLDEN R/ WO0: Disabl e
1: Enabl e

Interrupt Falling Edge Detect
5 | FEDENR/WO0: Disabl e
1: Enabl e

FI FO Empty Fl ag
6 FEFLG R 0: Not empty
1: Empty

31: 7 Reserved

4723Gene-palope memory space 2téi4mEMQG_CMMEETd)M2 r
Of fset address:1)8x%x24684 + 0x20 * (X
Reset value: OxXxFCFC FCFC

Fiel Name R/ W Description

Common Memory x Setup Time Con

This bit takes CLK as the nmelo
setting up the address before

0000 a@elcaK cycl e
0000 @BICLK cycl es
éeeé

1111018BHCLK cycl es
1111 1111: Reserved

7:0 SETX R/ W,

Common Memory x Wait Time Conf
This bit takes HCLK asesds hteheln

hold time of the command. Aft
signal is effective | ow, t he h
l onger.
0000 000O0: Reserved

15: § WAI Tx| R/ W0000 @HCLK cyclwsit cycle intr
NWAI T)
0000 @BHTOLK cycles
éé

1111 0:11®BCLKeyc(®es wai't cycl e
deasserting NWAIT)

1111 1111: Reserved

Common Memory x Hold Time Conf
This bit takes CLK as the cloc
addr ess si gmal tahfet ecro nsmeamnddi.
0000 00O0O: Reserved

0000 OQMHXL:K cfyccrl ewri te accesses
23: 1 HL DX R/ Wread accesses

0000 (@HTQLK cycles

éé

111101 BCLK cyolewrite accesse
for read accesses

1111 1111: Reserved
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Fiel Name R/ W Description
Common Memory x Databus Hiz Ti
This bit takes HCLK as the cloe
i mpedance state of dat a bus,
operation.
31: 2 HI Zx R/ W0000 a@a#eCQK cycl e
0000 @HCLK cycles
éé
11110:1BCK cycl es
1111 1111: Reserved
4724At t ri bute memory sp2aé4d SIMCmIAMPBETd MRi st er
Of fset address:-1Xxx8&4 + 0x20 * (x
Reset value: OxFCFC FCFC
Fi el Name R/ W Description
Attribute Memory x Setup Ti me
This bit dasakebhe CtKock cycl e,
setting up the address signal
) 0000 a#MCcOLK cycl e
TR0 SETX T RIWI G000 @eicLK cycles
e é
1111 1110: 255 HCLK cycl es
1111 1111: Reserved
Attribute Memory X Wait Time C
This bit takes HCLK as the <cl ¢
hold time of the command. Aft
signal is effective | ow, t he h
|l onger.
0000 ®REGE:rved
15:¢ WAI Tx|] R/ W|0000 @®HCLK ciy<c!lwsmictt e introduce
NWAI T)
0000 @®BHTQLK cycles
éeé
1111 1110: 255 ( HHCwkKi tcyclyed e
deasserting NWAIT)
1111 1111: Reserved
Attribute Memory x Hold Time C
This bit takes CLKdadetfthepesl!| Db
address signal after sending t
0000 0000: Reserved
0000 OHXLK cycle for write ac
23:1 HL Dx R/ W|read accesses
0000 (@HTQLK cycles
éeé
1111 1110: 254 HCLK cycles for
for read accesses
1111 1111: Reserved
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Fiel Name

R/ W

Description

31: 2 HI Zx

R/ W

At t

i mp

0000
0000
éé
1111

ri bute Memory x Databus Hiz

This bit takes HCLK as the <cl o
edance state of dat a bus,
operation.

O00ODBK Oy dl e
AHCLK cycl e

1111: 255 HCLK <cycl es

47251/ O space ti

mi ng

register 4 (SMC_I OSTI M4)

Of fset a@0&ress: 0
Reset value: OxFCFC FCFC

Fie Name | R/ V Description
I/ O x Setup Time Configure
This bit takes CdaK arsdtdhefichieoc kt h
the address signal before sending

7:0 SET R/ V0000 a®i€ceK cycl e
0000 @BHCLK cycl es
e é
1111 1111: 256 HCLK cycl es
I/ O x Wait Time Configure
This bit takes HCLK as the ol md k
ti me of the command. After t he ¢
effective |l ow, the hold time of t
0000 0000: Reserved

15: WAI T |R/MM0O0O00 020MWALK ciy<!l wai't cycle intra
NWAI T)
0000 @BHBHEAOK cycl es
éeé
1111 1111: 256( tHCOWXKi tcyaxy elset hent
deasserting NWAIT)
I/ O x Hold Time Configure
This bit takes CLK as the clock
address signal after sending the

_ 0000 OORdOserved

23: HLD R/VOOOO aMHCLK cycl e
0000 (@HTQLK cycles
éeé
1111 1111: 255 HCLK cycl es
I/ O x Databus Hiz Time Configure
This bit takes HCLK as the cl oc-K
i mpedance state of datwe bfusr, wrhii tg

31: HI Z R/ vV00O0OO 0000: O HCLK cycle
0000 a@®€CLK cycl e
éé
1111 1111: 255 HCLK cycl es
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4726ECC result register 2/3 (SMC_ECCRS2/ 3)
Of fset address:-1)0,x54=2+ 0rx 20 * (X
Reset value: 0x0000 O0O0OO

Fi el Namel R/ W Description

31:|ECCR R EC result
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5 Reset and Clock Management (RCM)
514 Ful | Name and Abbreviation Descr.i
Tab24ull Name and Abbreviation Descriptio
Ful l name in Englis English abbrev
Reset and Clock Manag RCM
Reset RST
Pow®mn Reset POR
Pow®mown Reset PDR
Hi gh Speed External HSECLK
Low Speed ExXternal C LSECLK
Hi gh Speed Internal HSI CLK
Low Speed Internal ( LSI CLK
Phase Locked Loop PLL
Main Clock Output MC O
Calibrate CAL
Trim TRI M
Wakeup WU P
Automatic Wakeup AWUP
Backup BAKP
Low Power L PWR
Clock Security Syst CSS
Non Maskambmidl ept nt N MI
52 ResfEunctional Description
The supported reset is divided into three fo
reset and backup area reset.
521 SystRenset
5211" System reset" reset source
The reset source is divided imeseéextsoumal.re
External reset source:
., Low | evel on NRST pin.
I nternal reset source:
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Window watchdog termination count (WWDT
I ndependent watchdog termination count (
Software reset (SW reset)

Lowower management reset

Power reset

5

5

A systeeset will occur in case of any of the a
event source can be identified by viewing th
(control/ state register).

Generally, when the system is reset, all/l reg
RCM_CSts8nftrol/state register) reset flag bit
to the reset state.

Software reset
Software can be reset by pGot §-MXY iSWISRIESENRE Q

application and reset control register to "1

Lowower management reset

Lowower management may reset in two cases, O
standby mode, and the other is when entering
cases, if RSTSTDB bit (in standby mode) or R
user selection byteiild dleearsekt trlade heysttdeamnw

standby or stop mode.
For more information about wuser option bytes
52.12" System Reset" reset circuit

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

The internal reset sourcegenerat es a del ay of at | east 20¢s
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 rweisteti"s reewn ciimcthe figure bel o\
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Fig@trB8ystem Reset"”" Reset Circuit
VDD/VDDA
External . System
reset  NRST L {% Filter > Teset
WWDT rese!
IWDT reset—— Pulse
Power reset——— generator 4’[
Software reset—| L 20es€
Low-powe!
management reset

522 Powdreset

"Power reset reset source

"Power reset reset source is as foll ows:
Powem reset (POR reset)
Powelown reset)(PDR reset
., Wake up from standby mode

A power reset will occur in case of any of t
Power reset wildl reset all regi sters except

523 BackDpmain Reset

"Backup domain reset" reset source
"Backup domain reset"sreset source is as fol
Software resets and sets the BDRST bit i
domain control register)

., Vbporga¥ s power edpponga¥hse poMver ed down
A backup domain reset will occur in case of

The backup area ressdt h,aswhiwoh sprelcyi adf frect b

53 Funct iDemsalr i @fCl| ook Maermatg e

Clock sources of the whole system are: HSECL
PLL. For the characteristics of the clock so
chapter of drEdcetcarriisctailcsC'h in the data manual
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531 ExterChalck Source

The external clock sigapkeednektutdesaHSECbhbEKkK(Hh
and LSECiskWeeldowxternal c¢clock signal).

There are two kinds of external cl ock source
., External crysthnatdrceramic reso
External clock of user

5

The hardware configuration of the two kinds
figure bel ow.

Fi gd4HBECLK/ LSECLK Clock Source Hardware Con

Clock source Hardware configuration

‘ OSC_IN OSC_OUT
External clock ? [}

(Hiz)

External clock source

‘ OSC_IN OSC_OuT
T 1

A

L2 -

Crystal/Ceramic
resonator

I n order to redoceothel decktout puppt and shorte
stabilization time, the crystal/ ceramic reso
close to the oscillator pin as popsEible. The
must be adjusted accotbdbhgrto the selected o

5311HSECLK -hpgdd external clock signal

HSECLK ¢l ock signal is generated by HSECLK e
resonator and HSECLK external clock two kind

Tab25%l ock Source Generting HSECLK

Na me I nstructi on

Provide clock to MCU through OSC_1 N

The signal can be generated by or

debugging), crysthkeroscghbhbht genandt
External clpe square wave, sine wave or trian
(HSECLK by maxi mum frequency is up to 25MHz.

For har dwar e connecti on, it must o

OSC_OUT pin is suspkeingedatifomn, MClue
mode by setting HSEBCFG and HSEEN b
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Name I nstruction

The clock is provided to MCU by th
crystal resonator and ceramic reson
External The frequenelys MHznge i s 4

crystal/c/When needing to connect OSC_IN and

close by setting the HSEEN bit in R
resonato

HSERDYFLG bDbit in clock control redg
(HSECLK Crwhether-smeemi@mtatnaliesstbble. Af
not released until this bit is set

RCM_I NT (clock interrupt register),

5312LSECLK-slpewd external c¢clock signal

LSECLKkcs$siognal i s generated by LSECLK extern
resonator and LSECLK external clock two kind

Tab2&!| ock Source Generting LSECLK

Name I nstruction

The cock d st prtoovi M@U through OSC32_

The signal can be generated by or
debugging), crystal oscillator and
External clpe square wave, sine wave or trian

(LSECLK bysignal frequency needs to be 32.768

For hardware connection, it mu st b
OSC32_OUT pin is suspended; for MC
this mode by setting LSEBCFG and LS

The c¢clock is provided to MCU by th
crystal resonator and ceramic reson
External The frequency is 32.768kHz.
OSC32a08C32_OUT needs to be connect
be ehed and disabled through LSEEN
LSERDYFLG in RCM_BDCTRL indicates
(LSECLK Chis stable. At startup stage, LSECLK
set to "1" by hardwar e.ntlefr riupti sr eadi
request can be generated.

crpastfcera

resonat o

532 I nte€Chatkr Seu

The internal cl oc k -sipneceldu dienst eHSlaQL Kc | (ohcikg hs i g n @
LSICLKsfféeadv i nternal clock signal)

5321HSI CLK -shpiegeld i nternal <c¢clock signal
HSI CLK cladck ssigemerated by internal 8MHz RC

The RC oscillator frequency of different <chi
chip may be different with the change of tem

clock frequency of eachoch¥Wp(dhBHs been calibr

Vo=V¥pxE3.3V) by the manufacturer before | eavin
system is reset, the value calibrated by the
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RCM_CTRL; in addition, the users can further
HSI CLKTRM iTMRIRCac cCording to the application e
(temperature and voltage) of the site.

HSI RDYFLG bit can be used to indicate whet he

stable. In the clock startup process, HSICLK
until the HSI RBYFLG®G Hi tbyi har dwar e. HSI CLK RC
closed by HSIEN bit in RCM_CTRL.

Compared with HSECLK crystal oscillator, RC

clock without any external device; the start
that of cHYBGlK oscillator; even after calibr
accuracy is stil!l inferior to that of HSECLK

5322LSI CLKspead internal clock signal

Main characteristics of LSI CLK

LSI CiLK generated .byTRe forseqglhéaraqgyermdy ng wi t h
the change of temperature and voltage. It ca
mode and provide clock for indepemdemitt wat ch

LSICLK can be started or c¢closed by LSIEN bit
i n RCM_iCgdiScat es whsepteheedr itnhteerlnobaw osci |l |l ator
startup stage, the clock is not released unt
all owed in RCM_INT, LSICLK interrupt applica

LSICLK calibration

Not e:

5.3.3

L Sil lCrL&Kt icaad can be pecdpaamietdy omi gddotrs | wirtgle TMRS5

The purpose of <calibrating LSICLK oscillator
of fset. After calibration, it can get RTC cl
| WDT ti meout period.

Firsthesethannel 4 of TMR5 to the input captu
clock and measure its cl obcikt fprreegsuceaniceyr. orfh eRT C
according to the required RTC time base and
HSECLK ¢l ock f r eqgruaecnyc yg uaasr a rhtee ea.c c u

PLIIPhase Lbolkpd

The internal PLL can be used to double the f
or HSECLK crystal output clock.

HSI CLK/ 2 or HSECLK can be selected as PLL in
PLLCLK after PLLchAteqgquefNtyenmukenicygl multiplica
be selected). The c¢clock source and multiplic
before being activated. Once PLL is activate

When PLL is ready and PLL idntéelldupgtani seRA@M_I
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interrupt request

534 Cl otkee

Fi gbARMAAZ03IXEMGCck Tree

USBD 48MH
Prescaler z
/115, » USBDCLK
2,2.5
FPU
r Prescaler » FPUCLK
/1,2
Cortex
/8 » System
Clock
T »IWDTCLK
» FCLK
RTCSELNL: 0]
» SMCCLK
0S@2 oug LSECLH
- 0osc
—» RTC
32.768 >
OS@B2_IN KHz Tz » SDIOCLK
+{CS$ i » HCLK2
0SCOUT H4- 16MHE
HSECL]
osaN [H 0sc| | PLLHSEPSELSEL SYSCLK L120MHZ MAK ek
120MHz,
1 2.3.4 MAX AHB
.. 16 % Prescaler
8MHz
HSICLK PLL 1,2.. 512
60MHz MAX TMR 3,4,5,6,7 TMRxCL
if (APB prescaler =1)| I—»(x=2,3.
————————»FMCCLK  ¢lge APB el sa} -7
1 Rrescaler
/1,2,4,8,14
60MHz MA)& PCLK
ADC
r Prescaler [——— ADCCLK]
12,4,6,8
MCO
120MHz MAX
PLLCLK
APR TMR 8
[JeMCO HSICLK L PRESCLAER]if (APR prescaler =1)! 1—»&"’_”?5“
HSECLK /1,2,4,8,16 el s@)| -
SYSCLK
120MHz MA§ PCLE
» | 2SXCLK
(x=2, 3)
Not e:

(1) HCLK means AHB clock.

(2) PCLK1 and PCLK2 are clock signal connected to the peripheral of APB1 and APB2

respectively.

(3) FCLK is running clock of Arm® Cortex®-M3.

(4) The frequency of AHB, APB2 (high-speed APB) and APB1 (low-speed APB) domains can be

configured through multiple prescalers. Besides, the maximum frequency of AHB and APB2

domain is 120MHz, while the maximum allowable frequency of APB1 is 60MHz.
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®)

(6)

@)

8)

provide 48MHz USBDCLK clock after frequency division by USBD frequency divider.

When USBD is used, PLL must be set to output 48/72/96/120MHz clock, which is used to

When needing to run the peripheral connected to AHB and APB, it is required to turn on the

corresponding enable end to make the peripheral get the clock signal.

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.

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

according to the following two situations:

If the corresponding APB prescaler factor is 1, t|
same as that of the APB bus.
Ot herwise, the thecki meeqwehtybef set to twice the
bus connected to it.
(9) Moreover, the frequency of TMRx (x=2,3,4,5,6,7) clock signals is divided by APB1, and the
frequency of TMRx (x=1,8) clock signals is dividied by APB2.
535 Cl o&bkurce t$eolnemf RTC
HSECLK/ 128, LSECLK or LSICLK can be selected
setting RTCSRCSEL bit in RCM_BDCTRL. The sel
changed only when the backup domain is reset
Beause LSECLK is in the backup domain, and H
the backup domahowkétldi héeseheécted as the cloc
wor king condition of RTCs are different, and
Tab2®or king Condition of RTC When RTC Selects
Clock sourc Wor king condition
LSECLK is sele As | onggmas nYains power supply,
cl ock evenppoi &8 Yowered off
LSI CLK is sel
) ) | fopiVs powered off, AWUP state
autatm c -uwpa kuen i
| f ®bdies owered off or the inter
t he ower 3u Inyai of i5. cut of
HSECLK/ 128 as ( P pdpolmya | ' N
uncertai nPWEN btite (B ancel the w
area) of PMU_CTRL (power contro
536 Cl o6kurce t$Seolneaof | WDT
When | WDT (independent watchdog) is opened,
opened by force, andl wbknsi gnabk wibhblbe phev
After LSICLK is opened by force, it owi I al w
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537 Cl o8kur cectSiedre of MCO
When the corresponding GPI O port register is
function, the csledceketseidgnal bceamubbeput t o MCO p
in configuration register RCM_CFG (clock con
tree or MCOSEL bit instructions for specific
538 Cl o8kurce SneloefctIYoSCL K
After system resetselHSdtCAaK as ctild azygt ém cl 0«
cannot be stopped. I f you want to switch the
wait until the destination clock source is r
is stable). The target cl ock ,s cawmrdc &g hearnc | boec kH
source of PLLCLK can be HSECLK and HSI CLK/ 2.
The state bit of RCM_CFG can indicate the re
clock source.
539 CSEXl ock Security System
I n order to prevent MCU from nor mal operatio
short circuit, MCU can activate CSS clock se
After the security system is activated, if t
system clock directly or indirectly (used as
as the sy)s,tetmheleeoxtker nal HSECLK oscillator wi
HSECLK c¢clock fails, and the system clock wil
At this time, the PLL which selects HSECLK a
system clock i nput esdouofcfe. wi I al so be turn
Note: When CSS is activated by software and HSECLK cl ock
maskable interrupt) wild.l be generated. Since NMI is exec!
cleared, CSSIF bit in RCM_FNTheegnseeruphall be set to cl
54 Regi Adamr eap pdMn
Tab2&CM Regi ster Address Mapping
Regi ster nam Description Of fset a
RCM_CTRL Clock control r 0x00
RCM_CFG Clock configurati 0x04
RCM_I NT Clock interrupt 0x08
RCM_APB2RST APB2 peripheral r 0Oxo0C
RCM_APB1RST APB1 peripheral r 0x10
RCM_AHBCLKEN AHB peripheral c¢l ogq O0x14
RCM_APB2CLKEN APB2 peripheablaeg ré¢ @ 0x18
RCM_APB1CLKEN APB1l periphmblaed ré¢ @ 0x1C
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Regi ster nam Description Of fset a
RCM_BDCTRL Backup domain con 0x20
RCM_CSTS Control/ State r 0x24

55 Regi Ftuearct i omal pbe o n

551 Cl ock control register (RCM_CTRL)
Of fset address: 0x00
Reset value: 0x0000 XX83; X means wundefined
Access: Adeedorimm of word, half word and byte

Fie Name R/ V Description

Hi gh Speed Internal Clock Enabl e
Set dl eédbry soft ware.

HSI CLK is an RC oscillator. When
occurs, it witlhle he r slevtaorrteos thpaorhwye, r
reset ;upwafkreom standiuy Mmoden, swale
of extewsmpaledhicg4lmck source (as s
system clock through PLL). When
or providesksybtemgh!| BLL, this &

0 HSI EN|R/ V

0: HSICLK RC oscillator is disah
1: HSI CLK RC oscillator is turneé
Hi gh Speed Internal Clock Ready
1 HSI RDYHR R 0: HSICLK RC oscillator is not 4
1: HSI CLK RC oscillator is stab
2 Reserved
Hi gh Speed Internal Clock Trim
The product has been calibrated
73 HSI TRMR/Vfactory. However, it changes as
changes, but the frequency of HSE

by HSI TRM.
Hi gh Speed I nternal Clock Calib

15 - Hs| cAl R It wiII_be calibrated to 8MHzN10
system is started up, the calibr
written to the register.

Hi gh Speed External Clock Enabl ¢
Whenmteering the standby or stop
hardware and HSECLK is turned of

16 HSEEN|R/Vsystem clock source or the systg¢g

i

this bit cannot be cl eared.
0: HSECLK is disabl ed
1: HSECLK is enabl ed

Hi gh Speed External Clock Ready
When HSECLK is stable, this bit
17 |HSERDYF| R by software.

0: HSECLK is not stable

1: HSECLK is stable
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Fie Na me R/ V Description

Hi gh Speed External Clock Bypassg

Bypass modeer embdesi nowhhch exte
the HSECLK c¢clock source; ot her wi
HSECLK ¢l ock source.

0: Mygmass mode
1: Bypass mode

18 HSEBCF| R/ V

Clock Security System Enabl e
19 CSSEN |R/V0: Disabl e
1: Enabl e

23: Reserved

PLL Enabl e
When entering the standby and st

hardwar e; when PLLCLK has been ¢
24 PLLEN R/Vconfiguration) as the clock sour
be cleared; in ot htea Xk amresgl aar g

software.
0: PLL is disabl ed
1: PLL is enabled

PLL Clock Ready FIl ag
PLL is set to 1 by hardware afte
0: PLL is unlocked
1: PLL is locked

25 | PLLRDYH R

31: Reserved

552 Cl ock configuration register (RCM_CFG)
Of fsdtead: 0x014
Reset value: 0x0000 00O0O

Al l bits of this register are set or cleared
Access: Access in the form of2wweoirtd,c vhcalles .wor
lorkwait cycles are inserted only when the ac
swi hghi

Fiel Name R/ V Description

System Clock Source Select
Select system clock source.
When returning from stop or st
indirectly used as system cl oc
HSI CLK as systean (Cilfoctkhéd yclIfmaok
been started)

00: HSI CLK is used as system ¢
01: HSECLK is used as system ¢
10: PLLCLK is used as system c
11: Unavailable

1:0 SCLKSE|R/ WV

Syst em S&Il cecchttiacdru s

I ndicate which chesc&ysbemcel 06
00: HSI CLK is used as system c
01: HSECLK is used as system c

3: 2| SCLKSSEILY R
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Fiel

Name

R/ V Description

10: PLLCLK output is wused as
11: Unavailable

S

AHBPSC

Control the prescaler factor

1000: S2&HiCLKded frequency

1001: S¥%¥&CLKded frequency

1010: S8&CLKded frequency

R/1011: SYSIQLvK dleed frequency
1100: SYSALvK déedd frequency
1101: SyYys@LKi @28 frequency
1110: SYSOGLKimkdéd@udncy

1111: SYS@GLKi Béd frequency

Note: When the prescaler fac
the prefetch buffer must be

AHB Clock Prescaler Factor Con

(o]

0XXX: Nacfyrdguesion for SYSCLK

to
en

10: §

APB1PS

APB1 Clock Prescaler Factor

Warning: Softwre must ensure
great eegOMHBE an

R/ VOxx: No frequency division f
100: HELKi 2ed frequency
101: HELKi ded frequency
110: HEGLKi 8ed frequency
111: HCAiKv ildbed frequency

Co

Control the prespaledr APBdAC ladloa

A

or

13:1

APB2PS

APB1 Clock Prescaler Factor

0XX: No frequency division f
R/V100: HEGLKiIi Bed frequency
101: HELKi ded frequency
110: HELKi 8ed frequency
111: HCdiKv ildbed frequency

Control the prescmded ARR2 ool ©

or

1541

ADCPSC

Det ermine ADC clock frequenc
00: PCLK2 is used as ADCCLK
01: PCLK2 is used as ADCCLK
10: PCLK2 is used as ADCCLK

R/ V

ADC Clock Prescaler Factor Con

y
af

af
af

11: KXLis used as ADCCLK after

16

PLLSRCS

PLL Clock Source Select
Select PLL input clock sourc

0: HSICLK RC oscillator cloc
divided frequency

1: HSECLK is used as PLL inp

R/ V

e.
k

ut

Note: iTthicsanb be writtéednsabl gdwh

17

PLLHSEP

HSECLK Prescaler Factor for

Used as PLL input clock afte
0: No frequency division for
1: HSECLK2 frequency divisio

R/ V

PL
r

H
n
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Fiel Na me R/ V Description
Note: This thtiean caml b edviveraib IPed i
PLL Multiplication Factor Conf
Determine PLL multiplication f
when iPLLdi.sabl ed
0000: PLmWCILKI 2] e frequency out
0001: PLmWCILKI Bl e frueaquency out
0010: PLmWCILKi ptl e frequency out
0011: PLmWCILKKI bl e frequency out j
0100: P LmCILKIi Bl e frequency out
0101: PLMmLCILKKIi pr/l e frequency out
0110: PLMWCILKKI Bl e frequency out j
21: 1 PLLMULC/ R/ Vf0O111: PLMWCILIKIi Pl e frequency out
1000L:LCA Kmulot i pl e frequency out
1001: PLmMQLKi pl e frequency out
1010: PLINMOLK i P2 e frequency out
1011: PLIMOLKiP3 e frequency out
1100: PLINGLK i b4 e frequency out
1101: PLINGLK i P53 e frequency out
1110: WRLI@Lti ple frequency out
1111: PLIN@LK i P66 e frequency out
Note: The output frequency of
96 MHz .
USBD Prescaler Factor Configur
USBD cl ock generting 48MHz.
Before enabling USBDCIcK®BNKr & qi
must be ensured that this bit
23: 2 USBDPS(R/ Wi s enabled, this bit cannot be
0: PLLCLK is used as USBD cl oc
1: PLLCLK is directly wused as
2: PLLCLK i s ucselk afst &fSBD il vi
3: PLLCLK is used as USBD <cl oc
Main Clock Output Select
Set 1 obychkeat ware.
0XX: No cl ock output
100: System clock (SYSCLK) out
101: I nternal RC )o wwitlpluat or cl
26: 2 MCOSEL| R/ VW110: External oscillator clock
111: PLLCLK is output after tw
Not e: 1. The clock output may
switching the MCO clock source
2. When the system clock is ou
ensure that the output clock f
(maxi mum frequency of |1/ O port
FPU Clock Prescaler Factor Con
27 FPUPSC|R/ VO: HCLK is used as FPU clock
1: HCLK is used as FPU clock a
3 12:8 Reserved
55



553 Clock interrupt register (RCM_INT)
Of fset address: 0x08
Reset value: 0x0000 0O0OO
Access: Access in the form of word, hal
Fie Na me R/ V Description
LSI CLK Ready Interrupt Flag
When ttheer niaBpdeodv ¢cl ock is ready
set to 1, it is set to 1 by the
0 LSI RDYHR R .
The software clears the bit by 3
0: No LSICLK ready interrupt
1: LSICLK ready interrupt occur
LSECLK Ready Interrupt Flag
When the e»stoermdalclloew i s ready
set to 1, it is set to 1 by the
1 LSERDYF R .
The software clears the bit by g
0: No LSECLK ready interrupt
1: LSECLK ready interrupt occur
HSI CLK Rerardyptl nRleag
When the i rtpererdalc!|bickh i s ready
set to 1, it is set to 1 by the
2 HSI RDYH R .
The software clears the bit by g
0: No HSI CLK ready interrupt
1: HSICLK ready interrupt occurn
HSE®L Ready I nterrupt FIl ag
When the estperedalclloeaw i s ready
is set to 1, it is set to 1 by
3 HSERDYF R .
The software clears the bit by g
0: No HSECLK ready interrupt
1: HSECLK ready interrupt occuri
PLL Ready Interrupt Fl ag
When PLL is ready and PLLRDYEN |
4 PLLORYFL| R hardware.
The software clears the bit by g
0: No clock ready interrupt caug
1: Clock ready intekedpt caused
6: 5 Reserved
Clock Security System Interrupt
When t he éd&x»tMHznalsc4 | | ator cl ock
. csseLd R har dwar e.
The software clears the bit by ¢
0: No security system interrupt
1Clock security system interrup
LSI CLK Ready I nterrupt Enabl e
Enabl e or disable internal 40kHZ
8 LSI RDYIR/ V .
0: Disabl e
1: Enabl e
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Fie Na me R/ V Description
LSECLK Ready I nterrupt Enabl e
Enable exHerR@lo8@Qikl |l ator ready
9 LSERDYEHR/ V .
0: Di sabl e
1: Enabl e
HSI CLK Ready Interrupt Enabl e
Enable the internal 8MHz RC osci
10 HSI RDYH{ R/ V .
0: Disabl e
1: Enabl e
HSECLK Ready Interrupt Enabl e
Enabl e edA6&Hmadotsari Iready interruy
11 | HSERDYHR/ V .
0: Disabl e
1: Enabl e
PLL Ready Interrupt Enabl e
Enabl e PLL ready interrupt.
12 PLLRDYHR/V .
0: Disabl e
1: Enabl e
15: Reserved
LSI CLK Ready Interrupt Clear
Clear LSICLK ready interrupt f1l g
16 | LSI RDY(Q W
0: Naoteffe
1: Clear
LSECLK Ready Interrupt Clear
Clear LSECLK ready interrupt fl &
17 |LSERDY(Q W
0: No effect
1: Clear
HSI CLK Ready Interrupt Clear
Clear HSICLK ready interrupt f1l @
18 | HSI RDY(Q W
0: No effect
1: Clear
HSECLK Ready I nterrupt Clear
Clear HSECLK ready interrupt f | 3
19 | HSERDIKYR| W
0: No effect
1: Clear
PLL Ready I nterrupt Clear
Clear PLL ready interrupt flag &
20 PLLRDY(Q W
0: No effect
1: Clear
22: Reserved
Cl ock tSyecSuiysitem I nterrupt Clear
Clear the security system interH
23 CSSCLR W
0: No effect
1: Clear
31: Reserved
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554 APB2 peripheral reset register (RCM_APB
Of fset address: 0xO0C
Reset value: 0x0000 0O0OO
Access: Access in thenfobwywtef wbtdoubhaWwéai woc

Al bits can be reset or cleared by software
Fie Name R/ V Description
Al ternate Function |/ O Reset
0 AFIRGT |R/ VO0: No effect
1: Reset
1 Reserved
I O Port A Reset
2 PRST R/ V0: No effect
1: Reset
I O PordetB Re
3 PERRST R/ V0: No effect
1: Reset
I O Port C Reset
4 P®RST R/ WV 0: No effect
1: Reset
I O Port D Reset
5 PDRST|R/ VO: No effect
1: Reset
I O Port E Reset
6 PRST R/ WV 0: No effect
1: Reset
8:7 Reserved

ADC1 Reset

9 ADCRST | R/ VO: No effect
1: Reset ADC1
ADC2 Reset

10 ADCRST|R/ Vf0O: No effect
1: Reset

TMR1 Ti mer Reset
11 TMRRST|R/ VO0: No effect
1: Reset

SPlI 1 Reset
12 SPIRBET |R/ V0 No effect
1: Reset

TMR8 Ti mer Reset
13 TMRRBST| R WO: No effect
1: Reset

USART1 Reset
14 | USARRST R/ V|O: No effect
1: Reset
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Fie Name R/ V Description

ADC3 Reset
15 ADCRBST | R/ VMO0: No effect
1: Reset

31: Reserved

555 APB1 peripheral reset register (RCM_APB
Of fset address: 0x10
Reset value: 0x0000 O0O0OO
Acses: Access in the form of word, half word

Fie Name R/ V Description

Ti mer 2 Reset
0 TMRRST|R/ VO0: No effect
1: Reset

Ti mer 3 Reset
1 TMRBST|R/ VO0: No effect
1: Reset

Ti mer 4 Reset

Set 1 obycbkeeht war
0: No effect

1: Reset

2 TMRRST | R/ V

Ti mer5 Reset
3 TMREBST|R/ VO0: No effect
1: Reset

Ti mer 6 Reset
4 TMRBST|R/ VO0: No effect
1: Reset

Ti mer 7 Reset
5 TMRRST|R/ VO0: No effect
1: Reset

10: Reserved

Wi ndow Watchdog Reset
11 WWDRST|R/VWO0: No effect
1: Reset

132 Reserved

SPl 2 Reset
14 SPRBT |R/ V|0 No effect
1: Reset

SPI 3 Reset
15 SPR®T |R/ V0 No effect
1: Reset

16 Reserved
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Fie Name R/ V Description
USART2 Reset
17 | USARRST R/ VO0: No effect
1: Reset
USART3 Reset
18 | USARRST R/ VO0: No effect
1: Reset
UART4 Reset
19 UARRAST| R/ VO: No effect
1: Reset
UART5 Reset

20 UARRSBT| R/ VO0: No effect
1: Reset

|1 2C1l Reset
21 | 28&8T | R/ V|0 No ef f
1: Reset
| 2C2 Reset

22 | 283T | R/ V0 No effect
1: Reset
USBD1/ 2 Reset
23 USBRST| R/ VO0: No effect
1: Reset

(¢
(9]
—

24 Reserved

CANl Reset
25 CANRST|R/ VO: No effect
1: Reset

CAN2 Reset
26 CANRST |R/ VO: No effect
1: Reset

Backup I nterface Reset
27 BAKRPST |R/ 0: No effect
1: Reset

Power I nterface Reset
28 PMRST [R/ VO: No effect
1: Reset

DAC Reset
29 DABST |R/ VO0: No effect
1: Reset

31: Resr ved

556 AHB peripheral clock enable register (KR
Of fset address: 0x14
Reset value: 0x0000 0014
Access: Access in the form of word, hal f wor
Al bits can be reset or cleared by software
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Note: When t hek piey imdteramanaltlleod, the software
value of the peripheral register, and the va
Fie Name | R/ V Description
DMA1 Cl ock Enabl e
0 DMAEN | R/ VO Di sabl e
1: Enabl e
DMA2 Clock Enabl e
1 DMARN | R/ V] 0: Di sabl e
1: Enabl e
SRAM I nterface Clock Enabl e
5 SRAMN R/vEnab!e SRAM clock in sleep mode.
0: Disabl e
1: Enabl e
FPU Clock Enabl e
3 FPEN |R/VO0: Disable
1: Enabl e
FMC Clock Enabl e
4 EMEN R/VEnab!e the flash interface circu
0: Disabl e
1: Enable
5 Resr ved
CRC Clock Enabl e
6 CREN |R/ VO Disabl e
1: Enabl e
7 Reserved
EMMC Cl ock Enabl e
8 EMMEN |R/ VO Di sabl e
1: Enabl e
9 Reserved
SDI O Clock Enabl e
10 SDIEIN |R/ VO Di sabl e
1: Enabl e
31: Reserved
557 APB2 peripheral c¢clock enabl M) register (
Of fset address: 0x18
Reset value: 0x0000 00O0O
Access: Access in the form of word, half wor
Usually there is no wait cycle. However, whe
accessed, the waiting state wiltcéegsinserted
ends.
Al l bits can be reset or cleared by software
Note: When the peripheral clock is not enabl
value of the peripheral regi ster, and the va
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Fie Na me R/ W Description

Al teetren Function |1/ O Clock Enabl e
0 AF IEQ R/ WO: Di sabl e

1: Enabl e

1 Reserved

I/ O Port A Clock Enabl e
2 PAN R/ WO: Di sabl e
1: Enabl e

I/ O Port B Clock Enabl e
3 PEN R/WO: Disabl e

1: Enabl e

I/ O Port C Clock Enabl e
4 PEN R/WO: Disabl e

1: Enabl e

I/ O POIrdck Enabl e

5 PEN R/ WO: Disabl e

1: Enabl e

I/ O Port E Clock Enabl e
6 PEN R/WO: Disabl e

1: Enabl e

8:7 Reserved

ADC 1 I nterfasdbde Cl ock En

9 ADCHEN | R/ WO: Di sabl e

1: Enabl e

ADC 2 Interface Clock Enabl e
10 ADCEN [R/WO0: Disabl
1: Enabl e

S
a

TMR1 Timer Clock Enabl e
S
a

@

11 TMREN [ R/WO0: Disabl e

1: Enabl e

SPI 1 Clock Enabl e

12 SPEN R/ WO0: Disabl e

1: Enabl e

TMR8 Ti mer Clock Enabl e
13 TMRBN | R/ WO : Di sabl e

1: Enabl e

USART1 Clock Enabl e

14 |[USAREN|R/WO0: Disabl e

1: Enabl e

ADC 3 Interface Clock Enabl e
15 ADCBN [R/WO0: Disabl e

1: Enabl e

31: Reserved
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558 APB1 peripheral c¢clock enable register (
Of fset address: 0x1C
Reset value: 0x0000 O0O0OO

Accesfccess in the form of word, half word a
Usually there is no wait cycle. However, whe
accessed, the waiting state wil!/ be inserted
ends.

Al bits can be reset or cleared by softwar
Note: When the peripheral clock is not enabl
value of the peripheral register, and the va

Fie Name R/ W Description

Ti mer 2 Clock Enabl e
0 T MREN R/ WO: Di sabl e
Enabl e
Ti meCl 8ck Enabl e
1 T MRBN R/ WO : Di sabl e
Enabl e

Ti mer 4 Clock Enabl e
2 TMREN | R/ WO0: Disabl e

Enabl e
Ti mer 5 Clock Enabl e
3 TMRBN | R/ WO0: Disabl e

Enabl e
Ti mer 6 Clock Enabl e
4 TMREBN | R/ WO : Di sabl e
Enabl e

Ti mer 7 Clock Enabl e
5 T MREN R/ WO: Di sabl e
1: Hnrea b

10: Reserved

Wi ndow Watchdog Clock Enabl e
11 | WWDEN| R/ WO0: Disabl e
1: Enabl e

13: Reserved

SPI 2 Clock Enabl e
14 SPEXN R/ WO: Di sabl e
1: Enabl e

SPI 3 Clock Enable
15 SPEMN R/ WO: Di sabl e
1: Enabl e

16 Reserved

USART 2 Cbbek Ena
17 | USARER| R/ WO : Di sabl e
1: Enabl e
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Fie Na me R/ W Description

USART 3 Clock Enabl e
18 | USARER| R/ WO : Di sabl e
1: Enabl e

UART 4 Clock Enabl e
19 UAREAN | R/ WO : Di sabl

0]

1: Enabl e

UART 5 Clock Enabl e
20 UAREN | R/ WO : Di sabl e

1: Enabl e

1 2C1/3 Clock Enabl e
21 I 2 EN R/ WO : Di sabl e

1: Enabl e

1 2C2/ 4 Clock Enabl e
22 | 2 EN R/ WO: Di sabl e

1: Enabl e

USBD1/ 2 Clock Enabl e
23 US BBN R/ WO: Di sabl e

1: Enabl e
24 Reserved

CAN1 Clock Enabl e
25 CANEN | R/WO: Disable

1: Enabl e

CAN2 Clock Enabl e
26 CANEN | R/ WO : Di sabl e

1: Enabl e

Backuperifrace Clock Enabl e
27 BAKEPN | R/ WO0: Disabl e
1: Enabl e

Power I nterface Clock Enabl e
28 PMEN R/ WO0: Disabl e

1: Enabl e

DAC Interface Clock Enabl e
29 DAEN R/ WO : Di sabl e

1: Enabl e

31: Reserved

559 Backup domain control register (RCM_BDC
Of fset address: 0x20
Reseal ue: 0x0000 0000, which can be reset ef
domain
Access: Access in the form of3weoirtd,c yhcallefs wor
When the register i s accessed continuously,
Note: Only wheéni BPWEMN _IKTRL i s set to 1, <can
RTCSRCSEL and RTCCLKEN be changed.
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Fie Name R/ V Description
LoBpeed External Clock Enabl e
0 LSEEN|R/ V| O: Di sabl e
1: Enabl e
LoBpeed External Oscillator Osci
When LSECIsKaible, this bit is se
1 LSERDYH R is unstable, it is cleared by hg
0: Not ready
1. Ready
LoBpeed External Clock Bypass M
Bypass mode refers to the mode i
LSECcKock source; ot herwise the
2 LSEBCF| R/ V
clock source.
0: Mygmpass mode
1: Bypass mode
7:3 Reserved
RTC Clock Source Select
First set the BDRST bit to reset
the RTC cloétkisoumpessi ble to d
register to modify.
9: 8RTCSRCS R/ VO0OO0O: No clock
01: LSECLK oscillator is used ag
10: LSICLK oscillator is used as
11: HSECLK oscillator is wused ag§g
frequency
14: Reserved
RTC Clock Enabl e
15 RTCLKENIR/ V|O: Di sabl e
1: Enabl e
Backup Domain Software Reset
Set 1 obychke&at ware
16 BDRST |R/ V . .
0: Reset i's not activated
1: Reset the whole backup domai n
31: Reserved
5510 Control / State register (RCM_CSTS)
Of fset address: 0x24
Reseal ueCOOMX®O, except reset flag, all are cl
and reset flag can only be cleared by power
Access: Access in the form of3weoirtd,c yhcalles .wor
When the register is actciesgedt atoatwinluloulsé yi n.
Fie Name R/ V Description
LowWpeed I nternal Oscill ator Ena
Set 1 obychkeé&t ware.
0 LSI EN |R/ VW .
0: Disabl e
1: Enabl e
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Fie Name R/ V Description

Low@wpeed I nternal Oscillator Rea

When LSICLK is stabbe,hahdwarbet
1 LSI RDYF| R |[is unstable, it is cleared by h

0: Not ready

1. Ready
23: Reserved

Reset Flag Clear

The reset flag is <cleared by
24 RSTFLGC|R/ VWRSTFLGCLR.

0: No effect

1: Clear the reset flag
25 Reserved

NRST PI N Reset Occur Flag

When NRST pin is reset, it is {
26 NRSTFL4R/ VWsoftware by writing RSTFLGCLR b

0: No NRST pin reset

1: NRST pin reset occurred

POR/ PDR Reset Occur Fl ag

This biet seantm 1 by hardwar e;
27 PODRSTFIR/Vwriting RSTFLGCLR bit.

0: No -pro/weedwewn reset occurs

1: Powdrpedwenn reset occurs

Software Reset Occur Fl ag

This bit can be set to 1 by ha
28 SWRSTFL|R/Vwriting RSTFLGCLR bit.

0: No occurrence

1: Occurred

I ndependent Watchdog Reset Occu

When independent watcbohogaresdt
29| |l WDTRSTHR/ Vby hardware and cleared by soft

0: No occurrence

1: Occurred

Wi ndow Watchdog Reset Occur FIl a

When window watchdog is reset, |
30 | WNWNDTRSTF/ R/ Wby software by writing RSTFLGCL

0: No occurrence

1: Occurred

Low Power Reset Occur Fl ag

When -power management is reset,
31| LPWRRSTHR/ Vcleared by software by writing

0: No occurrence

1: Occurred
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6 Power Management Unit (PMU)

6.1 Ful I Name and Abbreviation Descr.i
Tab2% ul |l NaAteb raemwdi ati on Description of Ter
Ful I name in Engl English abbrevia
Power Management P MU
Power On Reset P OR
Power Down Reset PDR
Power Vol tage Det € PVD
62 I ntroduction

The power tepplapgiissfor stable operation of a
voltage is 2.0~-3.86\powdr cawmp plry stindr ough t he
voltage regul atorppi $ fpodwer endi chowm weirt Vcan s uj
to the backup poweregsssupply area through V
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63 StrucBuobekrBRimag

FigéPewer Supply Control Structure Bl ock

Backup power domain
| LSECLK (crystal resonator)|
Vear[ F—
| Backup register| | RTC |
Low-voltage
detector | RCM_BDCTRL |
Reqister
Vopn Power domai 1.3V Power domai
Voo [ Voltage .
ore
| —

Vss [ |HSECLK(crystaI resonator)| E."tal

| 1/0 Circuit| |\Nake-up Iogic| Bigital

Vppa Power domai

Vrer [ 1

|HSICLK| | PLL | |LSICLK|
VREF+

| ADC | |TempSensor| | DAC|
Vboa

64 Funct iDemsalri pti on
641 Poweéromai n

The power domain of dppewprodom@pioweechMudes: V

domaid/, pbweri ndoammad backup power domai n.
6.41.1Vpppower domai n

Power supply is gprMyvindedtd hpowagh tvhe voltage
standby circuit, | WDT, HSECL K, I/ O (except P
wakwep | ogi c.

Vol tage regul ator

Power can be 3powéili edlomadi n.in the following

., Nor mal mode: 13" pbower mpdppl $.area runs a
., Stop mode: | BV t ho we mosdepplly area wor ks i
state, all c¢clocks are off, and periphera
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Standby medenodlendVvVt hewdr supply area stop

supply, and except for the standby <circu
SRAM wi || be | ost

6.41.2VppaApower domai n

Power the ADC, DAC, HSI CL K, LSI CLK, TempSens:
through VDDA/ VSSA gpndsVREF+/ VREF

I ndependent ADC power supply and reference vol:

I ndependent ADC power supply can i mprove con
specific power pins are as foll ows:

., VopA Power pin of ADC

., Vssah I ndependent power ground pin

., Vreds¥e¢ ADC refeeepce@ voltag

641313V power domain

The cor e, FIl ash, SRAM and digital peripheral
regul ator.

6.414Backup power domain

Whenpp&xi sts, the backup powerpps uWipegy Mrea i s
is powered down, the backup ypeMwewhbBaoppi g are
used to save the content of backup register
the LSECLK c¢crystal oscillator, RTC, backup r
register, PC13, PC14 and PC15.

642 Power Management
6421Powern/ podvewn reset (POR and PDR)

Whene to¥i VoA s det ected to be | owerpokamadn t he t h
Vepr the chip wildl automatically maintain the
di agr ams -oonf rpeosweetr -dowWn poeveet are as foll ows.
PDR, hysteresis votlitme,e palneada shey srteefreersitso t he
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FiguPewe®m Reset amdvnP dReeret Oscill ogram

VDD/VDDA
A

________________ Fa———————————————X——————
Hysteresis voltage

[4—®»  Hysteresis time

v

POR PDR

Reset

6.422Power voltage detector (PVD)

A threshold can be set G©O® VModPDhitghenononrn olrowd!

than the threshol d. I[feimueprrupn bhe Emiahdede
process VDD/ VDDA exceeding the threshold in
as foll ows:

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

(2) Select the voltage threshold of PVD for 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 odtyeacs edowbnt oV higher than th
PVD, PVD i nbtee rgreunpetr awti el dl

The threshold waveform of PVD is shown bel ow
PVD hr esamadl cthysteresis voltage.
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6.4.3

VDD/VDDA
A

Fi g8@8RVYDO hr es@xodidl | ogr am

PVD threshold

PVD output

Powe&€ronsumpt itornolCon

6.43.1Reduce

Ther e
The
setti

The

power
ng

power

t he

t he

v ol

arepbotwerembdws:
consumpti on
tage

conswumpsi amnt

s |
i s

-uwia hohes

eep

v

proapvteir o © epnaswe ro wmo d e

mode,
reduced
regul ator.

stop
c |

by

annadk ed at a

0Si

mo d e
ng

storage

each-ploowver mode are different; the | ower the
|l onger tulpe twarke i s, t-bhep mhedes ithe whaael ess t he
saved are -uapf;t ersewmask ecan choose -pbwemost appr c
mode wmdicomg to their needs. The following tab
t hreeolwew modes.
Tab3@®i fference among " Sl eep Mode, Stop Mode ¢
Ef fect|l Effect
Vol t a
Mo d e I nstruc Entry m| Wak-ep mo | 13V ea | Vopar e
re u
9 cl ock cl ock
N Call W ] Ony t
Ar mE Co-r . Any intgqg Open None
I nstruc core Cc
M3 core
turned
and al .
) and it
Sl ee periphe
) . Cal | WH no eff
includi ) Wak-ep ev Open None
instruc ot her
core per
and AL
are stil
cl oc kg
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Ef fect| Ef f ect
Vol t a
Mo d e I nstruc Entry m| Wak-ep mo | 13V aa Vopar e
regu
9 clock cl ock
PDDSCFG Turn
LPDSCFG or bg
Al | cloc Any ext ¢
Stogp +SLEEPDH ) | o-w The
stoppe . interr
bit +WF powe | osci l
WF E mo d e Closeof HSI
Rising e clocks and
PDDSCFG | WKUP pin 13V arg HSECL
+SLEEPDH al agwment is tu
Stan¢ 13V powe| ) of f
bit +WF external of f
WF E NRST pin|
reset
Sl eep mode
The characteristics of sleep mode are shown
Tab3¥Xharacteristics of Sleep Mode
Characte I nstruction
Enter the sleep mode i mmediately by e
Enter When SLEEPONEI NT is set to O and WFI
system wil |lepennoede tihnemesdieat el y; when §
system will exit the interrupt progra
I'f WFI instruction is executed to ent
Wa k-e p . . .
WFE instructeidorn oi ®ndxecuthe sl eep mode
The core stops working, al | peripher a
Sl eep .
regi sters and memory before sleep are
Wak-ep de None
I f the system fer wofgten utp Wiyl li nfirst
Af ter-uwginterrupt, and then execute the progra
up by event, it wildl directly execute
Stop mode
The charactemodéiaseoshewopin the table bel
Tab3Zharacteristics of Stop Mode
Characte I nstruction
SLEEPDEEP bit of the core register i
PMU_CTRL is set to 0, and when executi
Enter entertamemsde i mmedi atel y,;
When LPDSCFG bit of the register PMU_
working in nor mal mo d e ; when LPDSCFG
the voltage regul-ppweri mowerking in |
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Characte I nstruction
I f WFItiostrscexecuted to enter the s
Wa k-e p . . )
WFE instruction is executed to enter
St o The core will stop working, the perip
P regi stneermoarnyd bef ore stop wild/ be saved
Wa k-e p deHSICLK osci-lp at iome wakeol t a-gp t eme |-fAd we
mode.
I f the system is woken up by interrup
Af ter-uwgi nterr upnt ,e xaencdu ttehet he program after WF
up by event, it wildl directly execute

Standby mode
The characteristics of standby mode are show

Tab3 3™t andby Mode

Charact e I nstructi on

SLEEPDEEP bit of the core register i
Enter PMU_CTRL is set to 1, WUEFLG bit is s
instruction, thetbBgssteandhy | meade¢ ei mme

Wake up by rising edadaearowallKdPpeagrent RBI

Wa k-e p

pin external reset and | WDT reset.
Standb The.core wi || stop wor king, the perip
regrsaad memory wil/| be |l ost.

Wak-ep delChip reset ti me.

After-upwgThe program starts executing from the

6.432Reduce the power consumption in run mode
I n the run mode, the power consumption can b
system cl oxrk ,r cdwecsiimg the peripheral c¢cl ock or

6.5 Regi Atdaelr es pidgdap

Tab3 £ MU Regi ster Address Mapping Tabl e

Register na Description Of fset addr
PMU_ CTRL Power control 0x00
PMU_CSTS Power contiralt/e 0x04

66 Regi Ftuerct i osncarli pbDtei o n
661 Power control register (PMU_CTRL)

Of fset address: 0x00
Reset value: 0x0000 0000 (cleared when wakin
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Fie Na me R/ W Description

Low Power Deepsleep Configure
Configurrekitnhge swoat e of the volt
0: Enabl e

1: ipower mode

0 LPDSCF| R/ W

Power Down Deep Sleep Configur

When the CPU enters deep sl eep
state in standby and stop mode

0: The voltage olelgaud abgr LPHSC
entering the stop mode

1: Enter standby mode

1 PDDSCF R/ W

Wakeup Flag Clear

2 | WUFLGCILRC_w|0: Invalid
1: Clear-uphélwgkafter 2 system

Standby Flag Clear

3 | SBFLGCIRC_w|0: Invalid
1: Write lstanagbyafrl ade

Power Vol tage Detector Enabl e
4 PVDEN R/ W|O0: Di sabl e
1: Enabl e

PVD Level Sel ect

0x02. 2V
0x'12. 3V
0x22. 4V
7: 85 PLSEL R/WOXISZ'SV
0x'42. 6V
0x52. 7V
0x'62. 8V
0x72.9V
Note: See "Datasheet" for deta

Backup Domain Write Access Ena
Backup area refers to RTC and

8 BPWEN R/ W|di sabled afteraléeeswed ahter wr
0: Write is disabe
1: Write is enabl e

31: Reserved

662 Power control/state register (PMU_CSTS)
Of fset address: 0x04
Reset value: 0x0000 0000 (not cleared when w
Compared with the sdcm@uidrags &APtBr a eMRIB dyclre t c
register

Fie Name R/ V Description

Wakeup Event Fl ag

0 WUEFLGl R This bit i s set by hardwapr(e,velnm.
al awankiep event occurs on WKUP pi

0: Not occur
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Fie Name R/ V Description
1: Occurred
Not e: EnabUPe ptime Vidkhd an event W
WKUP pin is at high | evel
Standby Fl ag
This bit is set to 1 by hardwar ¢
(powenr/ pedwoewn reset) or by setti
1 SBFLG R power supplgy saemrt r(PIMUr_eCTRL) .
0: Not enter the standby mode
1: Have entered the standby mod
PVD Output FIlag
I ndicate whether VDD/ VDDA tihg e $
selected by PLSEL[ 2: 0]
This bit is valid only when PVD
2 PVDOFL R .
0:poVMpshi gher tthharne sPivdDl d
1:p0VMpd ower thameRWDI d
Note: This bit is 0 after reset
stops wor k) .
7:3 Reserved
WKUP Pin Configure
When WKUP is used as a normalcadrn
wake up the CPU in standby mode
8 WKUPCE(QR/ Vi S not used as a nor mal I / O.
0: Configure nor mal I/ O
1: Can wake MCU
Note: Clear this bit in system
31: Reserved
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7.2

7.3

7.3.1

Backup Register (BAKPR)

| ntroducti on

The backupamebge suseeed ct o st ore 84 bhyittes of dat

regi stergpl sltWced, Vt he backup domai nomwi | | be m
by saY

Wake up the system in standby mode. I f the s
is reset, the Ibarcdktupbea erge sdter BVAKPR contr ol r

t ampert ecti on and RTC check.

After BAKP is reset, access to the backup re
and the backup domain (BAKPR) wil/l be protec
write accesso -elefabyloeu twaentactcess t o the backup
RTC, operate according to the following step

Enabl e the power supply and standby i nte

and BAKP bits in RCM_APBL1CLKEN register
Enable the access to thesébtttkugp BRWENt er
bit in PMU_CTRL power control regi ster

MaiGhar acteristics

(1) 84-byte data register

(2) The state/control register is used to manage the tamper detection pull-
up input with interrupt function

(3) Check register, which can store RTC calibration value

(4> Output the RTC calibration clock, RTC alarm pulse or second pulse on
tamper pin PC13 (TAMPER) (when the pin is not used for tamper
detection)

Funct iDemsealri pti on

| nt r uDsaetoenct i on

Judge whaemfeemrnt is generated accomding to wh
the TAMPER pin changes. I ntrusion detection

registers. I n or dteamparecavei ddehectosbeobigna
detect the edge deatmgiedrti ont isdignedaklmlnad bit so t
t amperent s ebefedo ecti on can be detected. When t
i f ttahmgpem i s already at a effective | evel b e
t ampevrent wi | | be gteanmeppearh eids aénabl ¢ethe | f TPIE

BAKPR_CSTS registient esr apsowislet , bangenerated
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t ampdeert ect i on

Di sabltea mpleaen
want

t ampeert ect i ont aempeemt
register,
(egmpa !l arett etcd i on)
regi ster.
i's Wbiisl | p cawcetri ewden royiddem FThe ul d

BAKPR_DATAX
register
BAKPR_DATAX
Not e:t dlthpdeert ect i on

-dmalbfleeamplert ecti on

event

[
f

a ft taenmeeaean t

wahre n

it

occur s.

s detected and cl ear
unction, to avoid th
the software writes |
is required to set

before writing t

be external

connected to the correct | evel to prevent the reset data
732 RT@al i bration
Enable RTC calibration by configuring the CA
calibration BAKWPRtE@LKCAL r
RTC clock can bempéeatnputhrtoawgthhe 4 di vi ded freq
74 Regi Atdaelr es s nMappi
Tabl3BAKPR Register Address Mapping
Regi ster n Description Of fset a
BAKPR_DATAX( Backup data regis 0 x40+ 4-1 X
BAKPR_CLKCA RTC clock calibrati 0x2C
BAKPR_CTRL Backup control re 0x30
BAKPR_CSTS Backup control/stal 0x34
BAKPR_DAT Aé&4 2 Backup data regis 0x 40 +14)(
7.5 Regi Ftuearct i o nrail p tDiesrc
Periphermat camgilse eaccessed by half word (16 |
751 Backup data register X1OBAKRRA4DRDATAX) (X
Of fset address: From 0x04 to 0x28, from 0x40
Reset value: 0x0000 00O0O
Fi el|NamgR/ V Description
User Backup Dat a
15 DAT/R/VInetpreseammomdr\Bupply, BAKPR_DATAX
reset through power reset, syspemes
and can only be reset by 1t asnedetre mtg.
752 RTC clock calibration register (BAKPR_C
Ofsfet address: 0x2C
Reset value: 0x0000 00O0O
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Fie Name | R/ V Description

Calibration Value Setup

Reduce RTC clock by skipping the
6: Q CALVAL| R/ Vcalibration. This value indicates
will be ighfredkepelrygeg, which ca
to 121ppm.

Cali bration Clock Output Enabl e
0: No out put

1: For the RTQ amipodok @adtput ¢ hed d
7 CALCOER/VLSECLK is 32.768KHZ,r etqguenciyt pwt 54
CALCOEN bittampeeete,cttiboen f uncdii soab
to avoid utnarapergsatydetected.

Note: This Dbit wibdils bpe welreeadr eod fwh

Al arm or Second Pulse Output Enab
0:i Pabl e
1: Output RTC entry al arthnammpearaeco

The durati on oXRToQ tcpluotc kp ucl yscel e ;s wh
ASPOEN btiampemecti on function sho

Note: This bit can be clered only

8 ASPOEI R/ V

Al arm or Second Pulse Output Sele

This bit cohampetnedto toluda put RTC se
alarm pulse signal

0: Output RTC alarm pul se
1: OQutput RTC second pul se
Note: This bit can be clered only

9 ASPOSER/ V

31: Reserved

753 Backup control register (BAKPR_CTRL)
Of fset addr ess: 0x30
Reset val ue: Ox0000 O0OOOO

Fie Name | R/ V Description

TAMPER Pin Function Configure

0 TPFCF{R/VOTampmgirn i s usepuapogenéOabport

1 Tampmgirn i s & heaplesict inon

TAMPER Pin Active Level Configur g

Select the effectivva mlpaeivre |t o erteescd
1 TPALCHR/VWdata backup registers.

0: High | evel
1: Low | evel

31: Reserved

Note: Setting TPALCFG and TPFCBG slkeictug eat Htolwea mpame at if mé sie:
event wild/l be generated if both are cleared at the same
the state of TPALCFG bit only when TPFCFG is 0.

754 Backup control/state register (BAKPR_CS
Of fset address: 0x34
Resetuevaldx0000 0000O
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Fi Name R/ V Description
Tamper Event Flag Clear
This bi-oni g, wandatthe arlavaed i s 0
0 TECL| W |0: Invalid
1: CI| etaarmptletreect i on event t &imalgertaencd in
function
Tamper I ntelreampt Flag C
This bi-oni g, wandatthe arlavaed i s 0
1 TI CL| W )
0: Invalid
1: CI| etaarmptlelreect i on i nterrupt and i
TAMPER Pin Interrupt Enabl e
This bit is reset onlypaffrem syane
2 TPI EflR/ y\ Tampient ecanpbt wake up t heposwesrt enmo dc
0: Disabl e
1: Enable (TPFGHW®& bit must be
7 : Reserved
TAMPER Event Occur FIl ag
This bit is set bgmparechwaries whdreca
cleared by writing 1 to TECLR bit
8 TEELl R 0: Na mpeevre nt
lTampevent detected
Not e:t alrhpeevrent can reset all backup
backup data registers wild.l remain
written successfully.
TAMPER I nterrupt Occur FIl ag
When the TPIEN bBampeievse nsteti sandde taenct e
hardware and cleared by writing 1
9 TI FL R .
after the system is reset or woken
O0: tNompewrterrupt
1 Tampiemt er ruurprte doc c
31: Reserved
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8 Nested Vector Interrupt Controller (NVIC)

81 Ful | Name and Abbreviation Descr.i
Tab3&ul |l Name and Abbreviation Descriptio
Ful I name in Engl English abbrev
Non Maskabpte | nt el N MI
82 I ntroducti on
The CaU3t ¢«xre in the product integrates neste
controller (NVIC), which is closely coupled
exceptions and interrupts and power manageme
|l ow debag. GRIe®MS8Xx Techni cal R eff err emacree Manual

instructions about NVI C.

8.3 MaiGhar acteristics

(1) 64 maskable interrupt channels (excluding 16 Arm® Cortex®-M3 interrupt
lines)

(2) 16 programmable priority levels (use 4-bit interrupt priority level)
(3} Low-delay exception and interrupt processing
(4) Power management control

(5) Realization of system control register

84 I nterr uEpxtcegpntd on Vector Tabl e
Tab3 APMA2ZO03xEA7errupt and Exception Vector
Exception Vector| Prior Vector add Descripti
- - 0x0000_o00O Reserved
Reset - -3 0Ox0000_0OO Reset
N MI - -2 0Ox0000_ 00| Nomaskabl e i
Har dFaul - -1 O0x0000_00O| Various hard
Me mManag - Can be O0x0000_0O Me mory manag
BusFaul | - Can b¢€g 0x0000_o00O
UsageFau - Can be 0x0000_0OO
0x0000-00
- - OxOOOO__OO Reserved

www. geehy. com 80



Exception Vector| Prior Vector add Descripti
S Wi instruct
SvCal l - Can be 0x0000_0OO )
system servi
Debug Mor - Can be 0x0000_0O Debug moni
- - - 0 x 0 0 0003_40 Reserved
Pending syst
PendSV - Can be 0x0000_0O
request
SysTi ck - Can be 0x0000_0O System ti cH
Wi ndow wat c
WWD T 0 Can be 0x0000_0O .
interrupt
Power wvoltag
PVD 1 Can be 0x0000_0O .
interrupt
T A MPR 2 Can be 0x0000_00| Tampackeat ection
RTC 3 Can be 0x0000_0OO RTC interr
FIl ash memor
FLASH 4 Can be 0x0000_0O )
interrupt
RCM 5 Can be 0x0000_0OO RCM interr
EI NTO 6 Can be¢g 0x0000_0O EINT LinetO
EI NT1 7 Can be 0x0000_0OO EI NT Line 1
EI NT?2 8 Can be 0x0000_00O EI NT Line 2
EI NT3 9 Can be 0x0000_00O EI NT Line 3
EI NT4 10 Can be 0x0000_0OO EI NT Line 4
DMA1 channel
DMAICH 11 Can be 0x0000_00O )
interrupt
DMA1 channel
D MAIC I 12 Can be 0x0000_00O )
interrupt
DMA1 channel
DMAICH 13 Can be 0x0000_0O )
interrupt
DMA1 channel
DMAICH 14 Can be¢g 0x0000_0O )
interrupt
DMA1 channel
DMAIC b 15 Can shee 0x0000_0OO .
interrupt
DMA1 channel
DMAIC H 16 Can be 0x0000_0OO )
interrupt
DMA1 channel
DMAICH 17 Can be 0x0000_0OO )
interrupt
ADC1 and ADC
ADC1/ 2 18 Can be 0x0000_0O )
interrupt
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Exception Vect Prior Vector add Descripti
USBD1 -piigdr
USBDHP_CAN
X 19 Can be 0x0000_0O interrupt/ CA
- interrupt
USBD1 -plrowr i
USBD1_LP_C(C ]
20 Can be 0x0000_O0O|interrupt/ CAN
RXO0 )
interrupt
CAN1_ RX1 21 Can be OX0000_OO|CAN1 receivVvinrm
CAN1_SCE 22 Can be 0x0000_0O CAN1l SCE in
EI NT9 _5 23 Can be 0x0000_0OO EI'NT |ine [9
TMR1_BRK 24 Can be 0x0000_0OO TMR1 braking
TMR1 _UP 25 Can be O0x0000_0OO TMR1 update
TMR1 tri gge€
TMR1_TRG_ ( 26 Can bte 0x0000_0O ] ]
communicatio
TMR1 c dptounrpes
TMR1_CC 27 Can be 0x0000_0O )
interrupt
TMR2 28 Can be 0x0000_0O TMR2 inter
TMR3 29 Can be 0x0000_0O TMR3 inter
TMRA4 30 Can be 0x0000_0OO T MR4 rirnu pet
|1 2Cl_EV 31 Can b€ 0O0x0000_0OO 1 2C1l event
I 2Cl1_ER 32 Can b€ 0Ox0000_0OO 1 2C1l error
| 2C2_EV 33 Can be 0x0000_O0O |1 2C2 event
Il 2C2_ER 34 Can be 0x0000_0OO 1 2C2 error
SPI 1 35 Can be O0x00@MM®CC SPI'1l inter
SPI 2 36 Can be 0x0000_00O SPI 2 inter
USART1 37 Can be 0x0000_0OO USART1 int ¢
USART2 38 Can be 0x0000_0O USART2 i nte
USARTS 39 Can be 0x0000_0OO USART3 i nte
EI NT15_ 1 40 Can be Ox00000 OO| EI' NT line [1
RTCAl arm 41 Can b€ 0x0000_o00O RT@I airmt er r
USBD_ OT G -uwa K
USBMWakeUfg 42 Can be 0x0000_0OO )
interrupt
TMR8 _BRK 43 Can be 0x0000_00O TMR8 braking
TMR8 _UP 4 4 Can be 0Ox0000_00| TMR8 umdante
TMR8 tri gge
TMR8 _TRG_ ( 45 Can be 0x0000_00O

communi cati o
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Exception Vector| Prior Vector add Descripti
TMR8 c dpadmpe
TMR8_CC 46 Can be 0x0000_0OO )
interrupt
ADC3 47 Can be 0x0000_0O ADC3 gl obal
EMMC 48 Can be 0x0000_01 EMMC it nupt
SDI O 49 Can be 0x0000_01 SDI O inter
TMR5 50 Can be 0x0000_01 TMR5 inter
SPI 3 51 Can be¢g 0x0000_01 SPI'3 inter
UARTA4 52 Can be¢g 0x0000_01 UART4 inte
UARTS 53 Can be 0x0000_01 UARTS5 inte
TMR6 54 Ca be 0x0000_01 TMR6 inter
TMRY 55 Can be O0x0000_01 TMR7 inter
DMAZXH 56 Can be 0x0000_01| DMA2 channel
DMAZX R 57 Can be 0x0000_01| DMA2 channel
DMAZXXHB 58 Can be O0x0000_O0O1| DMA2 c hainmtedr
DMA2 channe
DMAXHI/ 5 59 Can be¢g 0x0000_01 )
interrupt
0x0000-01
- - - Reserved
0x0000_01
USBD2 -phiigdr
USBD2_HP_(
T 61 Can be O0x0000_0O01] interrupt/ CA
- interrupt
USBD2 -plrow r i
USBD2 _LP_C(C )
6 2 Can be 0x0000_O1ljinterrupt/ CAN
RXO0 )
interrupt
CAN2 _RX1 63 Can be OX0000_O1|CAN2 receivi
CAN2 _SCE 6 4 Can be 0x0000_01 CAN2 SCE in
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9 External Interrupt/Event Controller (EINT)
9.1 | ntroducti on
The interragprntsdiernv einttser nal interrupt/ event ar
interrupt/ event. I'n this manual, external i n
caused by I/ O pin input signal, which is EIN
interrupts are internal interrupts/ events.
Thevents can be divided into hardware events
events are generated by external/ core hardwa
are generated by instructions.
I nterrupts need to go through t e wiomtkerroupt
be processed, while events do not need to go
and the preset work can be triggered by hard
pul se through events such as GPI O, while the
TMR t o, wioark exampl e, through update event of
92 Funct iDemsalri pti on
9.21 " Ext elrmtad rarnupvte™Ql assi famc@itfi oar ence
Points
"External interrupt and event" can be cl assi
external hardwasef éwane, egenéraald external s
according to trigger source, configuration a
points are shown in the table bel ow:
Tab3 & External I nterrupt and EveérmntimtGl assi fica
Name Trigger s Configuration and execut
(1) Set the trigger mode, al |
corresponding peripheral i nter
Exter (2) When an eendtgewictohn stihset conf i
hardw External |on the external interrupt line
inter and the corresponding suspend
corresponding bit of the pendi
wi | Il ebaer ecd .
(1) Set the trigger mode and e
Exter
har dw External (2) When an edge consistent wi
on the external interrupt | ine
even
generated, anndditnhge pceonrdriensgp ob i t
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Name Trigger s Configuration and execut
Software (1) Enable the event | ine;
Exter )
register/ti(2)y WwWrite 1 to the software in
softw
fequd event (S|corres pondi ng eveannt elviennet troe qgue
instructithe corresponding pending bit
(1) Allow interrupt request, a
peripheral interrupt | ine (ena
Exter i
Softwar e i(2) Wrieesdftwatd interrupt ev
softw . corresponding event |line to ge
] registe
Inter corresponding pending bit wil
corresponding bit of the pendi
wi || be cleared.

922 CorWak-ap

Using WFI and WFE instructions can make the
instruction is used, any interrupt can wake
used,cotch@en be ewiapk ebny event .

When interrupt -uips ushed idfnttlireerrw afpegn cha on wi | | b ¢
triggered, and nor mal interrupt configuratio
event is used to wake up the core, the inter

triggered, which -unmg I'tli 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
I't can enable an internal interrupt i n
the corresponding interruphte iimtNVIr@Qpto
handl er function
Enabl e SEVONPEND bi't in the sys
execute WFE instruction to make
Generate an interrupt to wake up the cor
WFE, it is requeindédgt didcl e@edr ctohhe
|

5

terrupt and the pending bit of

i n
the pending register in the NVIC

(2> Wake up through EINT line events (external hardware event)

Configure EINT |Iine as the event mode
Excute WFE instruction to make the core
Generate an interrupt to wake wup the <co
from WFE, since the pending bit of corre
it is unnecessary to cl earretstponidinmngrrup
peripheral or the NVIC interrupt channel

9221Event -wmke

It can trigger an internal interrupt (internal
the interrupt handlwx function for wake
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(1) Enable an internal intermopt einmbti ke ther i p
corresponding interrupt in NVIC to avoid
functi on;

(2) Enabl e SEVONPEND bit in the system contro
execute WFE instruction to make the core

(3) Generate an inttheupor ¢po whée tlpe core re
WFE, it is required to clear the pending
interrupt and the pending bit of peripher
the pending register in the NVIC nterrup

Wake up througheft sl T(ekhernal hardware event)

(1) Configure EINT |Iine as the event mo d e ;

(2) Execute WFE instruction to make the core

(3) Generate an interrupt to wake up the core
WFE, since the pending ibne¢ 0 morresfponidt
unnecessary to clear the interrupt pendin
peripheral or the NVIC interrupt channel

923 External Il nterrupt and Event Line Mappi

Tabl3 External I nterrupt and Event Line Ma

Ex ernal Interrupt and|External Interrupt
PAO/ PBO/ PCO/ PEDO EI NT O
PA1/ PB1/ PC1l/ PE1 EI NT 1
é é

PA15/ PB15/ PC15/ Pl EI NT 15
PVD output EINT 16
RTC Al arm event EI NT 17
USBD wakeevent EINB 1
Reserved EI NT 19
Reserved EI NT 20
Reserved EI NT 21
Reserved EINT 22
Reserved EINT 23
Reserved EI NT 24
Reserved EI NT 25
Reserved EI NT 26
Reserved EINT 27
Reserved EINT 28
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Ex ernal Interrupt and|External I nterrupt
Reserved EI NT 29
Reserved EINT 30
Reserved EI'NT 31

93 Regi Atdaelr e sp Ma

Tabd4@&xternal I nterrupt/ Event Controller Re
Register na Description Oof fset ad
EI NT_I MASK Interrupt mask r 0x00
EI NT_EMASK Event mask regi 4 0x04

Enable the risingoed
EI NT_RTEN ] 0x08
register

Enable the falling e
EI NT_FTEN . oxocC
register
EI NT_SWI NTE Software interrupt 0x10
EI NT_I PEND Interrupt pending 0x14

94 Regi Ftuearct i onati PDeascrinp

941 I nterrupt mask register (EINT_I MASK)
Of ftsemddr ess: 0x00
Reset val ue: Ox0000 0O0O0OO

Fie| Name|l R/ V Description

I nterrupt Request Mask on Line x
18:|1 MASFR/ V|0 Mas k

1: Open
31: Reserved

942 Event magkSEEENT_EMASK)
Of f set addr ess: Ox04
Reset val ue: Ox0000 O0OOO

Fie| Name|R/V Description

Event Request Mask on Line x
18:|EMASKR/ V0 Mask
1: Open

31: Reserved

943 Enabl e the rising edge trigger selectio
Of fset address: 0x08
Reset value: 0x0000 O0O0OO
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Fi el Name|lR/ V Description

Rising Trigdent eEveampt &£mdable of Li
18:| RTEN|R/ VMO0: Di sabl e

1: Enabl e

31: Reserved
Note: Since t huep elxitreersnadr ewaekdege triggered, tF
burr signal on these |ines; when writing EIN
signal i s on tphte leixnee,r niatl winltlermout be recogni
pending bit wildl not be set; in the same int
falling edge trigger can be set at the same
944 Enable the falling edge trigger selecti

Of fseesadddox0C
Reset val ue: Ox0000 0O0O0OO

Fiel Name R/ W Description
Falling Trigger Event Enabl e
18:0 FTENX R/ W|0: Disable (interrupt and ev
1: Enable (interrupt and eve
31:1 Reserved

Note: Since thuep elxitreersnadr ewaektelger ¢ r s lggelr @ dbe

burr signal on these lines; when writing EIN
signal is on the external interrupt Iline, it
pending bit will not be set; ini gder sanmk int
falling edge trigger can be set at the same

945 Software interrupt event register (EI NT
Of fset address: 0x10
Reset value: 0x0000 O0O0OO

Fie Name | R/ V Description
Software Interrupt Event on Line
This bit chnbbesobt wame, and be d

corresponding bit of EINT_I|I PEND.

18:|SWI NT R/then this bit is 0, the pending b

| f EI NT_I MASK (EI NT_EMASK) i s se

request, an inltebeupendratad.) wil

0: No effect

1: Software generates an interrup
31: Reserved

946 I nterrupt pending register (EINT_I PEND)
Of fset addr ess: O0x14
Reset val ue: OX XXXX XXXX
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Fie Name R/ W Description
I nterrupt PendinlgagdDccur of Line
When a trigger request on the cog

18:| Il PENORC_W|lan external interrupt 1line, it
cleared by changing the polarit)
to this bit.

31: Reserved
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10 Direct Memory Access (DMA)

101 Ful | Name and Abbreviation Descr.i
Tab4 Bul l Name and Abbreviation Descriptio
Ful I name in Engl English abbreviat

Gl obal G
Transfer T
Hal f H
Compl ete C
Error E
Channel CH
Circul ar ClIR
Peripheral PER
I ncrement |
Me mor y M
Priority PRI
Number N
Adir ess ADDR

10.2 I ntroducti on

DMA (Direct Memory Aceepsesd datna rteradn gmi $hsigdin
bet ween peripheral devices and memory or bet
without CPU intervention, thus saving CPU re

The productAhasent wol IDMr s, DMA1 has 7 channel
channes. Each channel can manage multiple DM
can only respond to one DMA request at the s
priority, and the arbitear rceasnp ccrodirndg naMAe t he
requests of each DMA channel according to th

> O

10.3 MaiGharacteristics

(1> DMAL1 has 7 channels, and DMA2 has 5 channels

(2) There are three data transmission modes: peripheral to memory,
memory to peripheral, memory to memory

(3> Each channel has a special hardware DMA request for connection
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has
and

tri

s ame

(4) Support software priority and hardware priority when multiple requests
occur at the same time
(5) Each channel has three event flags and independent interrupts
(6) Support circular transmission mode
(7> The number of data transmission is programmable, up to 65535
104 Funct iDemsealri pti on
1041 DMARequest
I f the peripheral or memory needs to use
first send DMA request and wait for DMA
DMAabk 12 channel s, DMA1 has 7 and DMA?Z2
connected with different peripherals,
(DMA half transmission, DMA transmission
error). The |l ogic ofbéetbemeéehaececseparcratefi agser m
request, and they al/l support software
When multiple peripherals request the
the corresponding register to turn on or
to ensuwrnd yt loante peri pher al request can be
Tab4 ®2MA1 Request Mapping Tabl e
Periph Channe Channe| Channe| Channe| Channe| Channe| Channe
TMR1_C
TMR1 3 TMR1_C| TMR1_C|ITMR1_TR TMR1_U| TMR1_Cl| 3
TMR1_ C(
TMR2 _C
TMR2 [TMR2_C| TMR2_U K] ) TMR2 _C ) -
TMR2 _C
TMR3_C TMR3 _ClJ
TMR3 ) TMR3_C 8 8 3
TMR3_U TMR3 _TEF
TMR4 | TMR4_C 3 3 TMR4 _C| TMR4_C i) TMR4 _U
ADC1 ADC1 3 3 ) ) i) 3
SPI /1 ) SPI1_R SPI1_TSPI/129SPIl /129 3 )
USART ) USART3 JUSART3 |USART1 |USART1 |USART2 J|USART2 |
| 2C 3 3 3 I2C2_T 12C2_R 12C1_T1 12C1_H
Tab4 ®BMA2 Request Mapping Tabl e
Periphel| Channe Channel Channel Channel Channel
TMR5_Ch TMR5_CH
TMR5 3 TMR5_CH|l TMR5_CH
TMR5_TR TMR5_UHR
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Periphe|l Channe Channel Channel Channel Channel
TMR6/ DA( TMR6 _UP
o] o) - o] o]
channel DAC chan
TMR7/ DA TMR7PU
o] o) o) - o]
channel DAC chan
TMR8 _CH
TMR8 _ CH -
TMRS TMR8 TR| TMRS8 _CH 3 TMR8 CH
TMRS8 _U
TMR8 _CO
ADCS3 d d d 3 ADCS3
SPIH 2S3 SPI/ 128 SPI/ 1 2S o) 4 4
UARTA4 3 ) UART4 _R 3 UART4 _ T
SDI O o] o) o) SDI O o]
1042 DMAChannel
10421Transmi ssion data are programmabl e
The dataamsmi tted by DMA are programmabl e, wup
transmi ssion data bit width of peripherals a
PERSI ZE bit and MEMSI ZE bit of DMA_CHCFGx r e
10422Transmi ssion width and alignment method are |
Progr d@dlhhma data transmission width DMA transmi
Fig@Teansmission Wi dth with Source of 8bits
Source Target
0x0 | DataO » DataO| 0xO
0x1 |Datal » Datal| Ox1
0x2 | Data2 » Data2| 0x2
0x3 |Data3 » Data3| 0x3
FigaOler ansmi ssion Width withoBSotu6betsef 8bits
Source Target
0x0 |Data0 » DataO| 0x0
0x1 |Datal 0x1
0x2 DataZ\ Datal| Ox2
0x3 DataS\ 0x3
Data2| 0x4
0x5
Data3| 0x6
0x7
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Fi gddlea ansmi ssi on

Figade ansmi ssi on

www. geehy. com

0x0
0x1
0x2
0x3

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
OxA
0xB
0xC
0xD
OxE
OxF

Source

Wi dt h

Target

Data0

Datal

Data2

Data3

Source

Data0

Data0

Datal

Data2

Data3

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
OxA
0xB
0xC
0xD
OxE
OxF

Wi dt h

Target

Datal

Data2

Data3

Data4

Data5

Data6

Data7

Data8

Data9

DataA

DataB

DataC

DataD

DataE

DataF

Data0

Data4

Data8

DataC

0x0
0x1
0x2
0x3

Wi

Wi

t h

t h

Source

Source

93

of

of

8bits

32bi

ts



Figdde ansmi ssi on

0x0
Ox1
0x2
0x3
0x4
0x5
0x6
Ox7

Figddler ansmi ssi on
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0x0
Ox1
0x2
0x3
0x4
0x5
0x6
0x7

Wi dt h

Source Target
Data0O » DataO| 0xO
Datal » Datal| Ox1
Data2 » Data2| 0x2
Data3 » Data3| Ox3
Data4 » Data4| O0x4
Datab5 » Data5| Ox5
Data6 » Data6| Ox6
Data7 » Data7| Ox7
Wi dt h

Source Target
Data0O » DataO| 0xO0
Datal » Datal| Ox1
Data2 0x2
DataS\ 0x3
Data4\ Data2| 0x4
Data5 Data3| 0x5
Data6 0x6
Data7 0x7
Data4| 0x8
Data5| 0x9
OxA
0xB
Data6| 0xC
Data7| 0xD
OxE
OxF

Wi

Wi

t h

t h

Source

Source

94

of

of

160bi

16Dbi

ts

ts



Figablee ansmi ssion Width with Source of 32bits

Source Target
0x0 |Data0 » DataO| 0x0
0x1 |Datal » Datal| Ox1
0x2 |Data2 Data4| 0x2
0x3 |Data3 / Data5| 0x3
0x4 |Data4 / Data8| 0x4
0x5 | Data5 Data9| 0x5
0x6 |Data6 DataC 0x6
0x7 |Data7 DataD 0x7
0x8 |Data8
0x9 |Data9
OxA | DataA
0xB |DataB
0xC | DataC
0xD |DataD
OXE | DatakE
OxF | DataF

10423Address setting
The transmission address supports two modes:
increment mode.
Transmi ssi on adidnrcersesmepnoti nntoedre

The automatic pointer increment of periphera
through the PERI MODE bit and MI MODE bit of ¢
DMA_CHCFGx. The next address to be transmitt

increment to t hse. pTrheev iionucsr eandednrte sdepends on tF
wi dt h.

10424Tr ansmi ssion mode

There are two channel -ciomdulgamr ammo de anod esi:r ¢
mode.

Noswircul ar mo d e

When the data transmission is finished, t he
perfor mede,amyndnarhe new DMA transmission wil!/
DMA channel is not working, the register DMA

transmi ssion value.

Circul ar mo d e

After data transmission, the content of the
aut omat i deldl w or dlheea previously configured val
address register DMA_CHPADDRxXx and the memory
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DMA_ CHMADDRXx wi I | also be reloaded as the in

The configuration method is as foll ows:
Set the CIlI RMODEH ghuirtataofont hree gciosnifer DMA_CH
to turn on the circular mode;

This mode is used to process continuous
the number of data transmission becomes
return to the initial val utheand conti nue
Cl RMODE bit is cleared and the system ex

10425DMA request priority setting

Arbitrator

When multiple DMA channel requests occur, an
response sequence. Management iisgéeiwvsded int
sof t ware stage, which is divided into the hi
the second stage is hardware stage, and wunde
sof tware priority, the | ower the channel num

10426Tr ansmi ssecbobnodir

Support three directions: from memory to mem
and from peripheral to memory.

I f the write operation (target address) is p
includes internal SRAM, externadxtRArMhaslupport
SRAM and NORFLASH; iif the read operation (so
the memory, the address includes internal FL

supported by EMMC, and NORFLASH.

Examples of "from memory to memory" configur
The M2MMODE bit of the configuration reg
to put the memory to the memory mode;

The DMA operation in this mode is perfor
no peripheral request. The CHEN bit of t
DMA_ _CHCFGxt d sl1,seand after the channel i s
transmission will start and when the tra
DMA_CHNDATAX becomes 0, the transmission

B

1043 I nterrupt

Each DMA channel has three types of interrup
transmi ¢8liTPp, transmission completion (TC) an

(1) The interrupt event flag bit for half transmission is HTFLG, and the
interrupt enable control bit is HTINTEN

(2> The interrupt event flag bit for transmission completion is TCFLG, and
the interrupt enable control bit is TCINTEN
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(3) The interrupt event flag bit for transmission error is TERRFLG, and the
interrupt enable control bit is TERRINTEN

105 Regi Atdelmr ess dMappi n

Tab44Regi ster Address Mapping

Register n Description Of set add
DMA_I NTSTS DMA interrupt stat 0x00

DMA_| NTFCL DMA i nt ercrl lqearg if 4 tagr 0x014

DMA_CHCFGx DMA Channel x config 0x08+20
DMA_CHNDATA DMA Channel x transmis 0x0C+20
DMA_CHPADDH DMAChannel x periphera 0x10+20
DMA_CHMADDH DMA Channel x memory 0x14+20

106 Regi Ftuemrct i onalomescri pti

106.1 DMA i nterrupt state register (DMA_|I NTST
Of f set addr ess: Ox0O0
Reset val ue: Ox0000 O0O0OOO

Fiel Name | R/ V Descroinpt i
Channel x Gl obal m&gd)rupt Ocec
I ndi cate whether TC, HT or TE
24,20 channel; these bits are set to
GINTFL R |the corresponding bit of DMA_I
12,8, 0 Notr agene
1 Generat e
Channel x All Tra(ocsfer. Thmpl et
I ndi cate whether the transmis
25,21 generated on the channel; thes
TCFLG| R |1 and clear on bhe ocbrbDBMApPpONTF
13,9, 0: Not compl eted
1: Completed
Channel x Half Tr a(hxssler. Qompl e
I ndi cate whether the half tran
26, 22 on the channel; these bits ame
HTFLG| R |¢clear on the corresponding bit
14,10 0: Not generate
1: Gener ate
Channel x Transf erx=Elr.r.ofr) Occur
I ndi cate whether the transmiss
27,23 on the channel jett Heos el bbiyt sh aarrds
TERRFL R |¢clear on the corresponding bit
15,11 0: Not generate
1: Gener ate
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Fiel Name | R/ V Descroinpt i
31: 2¢ Reserved
106.2 DMA i nterrupt flag clear register (DMA_
Of fset address: 0x04
Reset value: 0x0000 0O0OO
Field Name | R/ V Description
Channel x Gl obal I ntexxdlpt7)X
24 2021 Clear the corhespondjng GI N
GI NTCL R/ WTERRFLG flags in the interru
8,4,0 0: I nvalid
1: Clear the GINTFLG fl ag
25,21, ChannelsfixeMr@oampl(et=d.Cl7gar
Clear the corresponding TCFL
17,13,] TCCLR]R/ VW .
0: I nvalid
9.5.1 1: Clear the TCFLG fl ag
26,22 Channel x Half Tranxstér. Cdmp
Clear the correspondi sgaHdEFL
18,14,] HTCLR]R/ VW .
0: I nvalid
10.6,2 1: Clear the HTFLG fl ag
Channel Xx Transfe¢(xEitrov7) Oc ¢
27,23, Clear the corresponding TER
19,15,|TERRCL|R/ Vregister.
11,7, 3 0O: Invalid
1: Clear the TERRFLG fl ag
31: 28 Reserved
10.6.3 DMAChannednfxi guration registeé7] DMA_CHCF
Of fset address: 0x08%20 x (channel number
Reset value: 0x0000 00O0O
Fiel Name R/ W Description
DMA Channel Enabl e
0 CHEN R/ W[0: Disabl e
1: Enabl e
Al Transfer Comphlete Interr
1 TCI NTE R/ W|O0: Di sabl e
1: Enabl e
Hal f Transfer Complete I nter
2 HTI NTE| R/ W|0: Disabl e
1: Enabl e
Transfer Error Occur Interry
3 TERRI NT| R/ W|0: Disabl e
1: Enabl e
4 DI RcEal R/ W Data Transfer Directi on Conf
0: Read from peripheral to T
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Fiel Na me R/ W Description
1: Read from memory to pering
Circular Mode Enabl e
5 Cl RMODE R/ W|0: Disabl e
1: Enabl e
Peripheral Address I ncrement
6 PERI MODO R/ W|O0: Disabl e
1: Enabl e
Memory Address I ncrement Mod
7 MI MODE| R/ W|0: Disabl e
1: Enabl e
Peripheral Data Size Confi gy
00: 8 bits
01: 16 bits
9:8 PERSI z RIFW |[10: 32 bits
11Reserved
Note: It cannot be configur g
user.
Memory Data Size Configure
00: 8 bits
01: 16 bits
11: 1 MEMSI Z R/ W|10: 32 bits
11Reserved
Not e: | te caomMfadtgured to 00 w
user.
Channel Priority Level Conf i
00: Low
13:1 CHPL R/W|01: Medium
10: Hi gh
11: Hi ghest
Memory to Memory Mode Enabl €
14 M2 MMODH R/ W|O0: Di sabl e
1: Enabl e
31:1 Reserved

1064 DMA Channel

(x81)
Of f set addr e
Reset val ue:
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X guams

Ss:
0x0000

OxO0C#)20 x
0000

igii $sieen ( DMA_CHNDATAX

(channel number
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Fie Name | R/ V Description

Number of Data to Transfer Setup
Thi s register indicates the num
numbertaftdansmi ssion ranges fron
This register can only be writte
the channel is enabled;ontlye i ad
15: NDATA'R/Vnumber of remaining bytes to be
The register fwielrl edhedr &aMAe i d tr a

transmission i s compl et ed, the r
channel is configured to auto r
reloaded to the previously confi
tansmission wil.| not occur regard

on or not .

31: Reserved

1065 DMA Channel x peripheral address regist
(x8é7T)
Of fset address: 0x103820 x (channel number
Reset value: 0x0000 0O0OO
This regi stwerri tccaeemnosmhene t he channel i s turned
DMA_CHCFGx) .

Fie Na me R/ W Description
Peripheral Basic Address Setup
When PERSI ZE= "'01' (16 bits) angd

31: | PERADDO R/ Wbe alignedd twiatdhdrle6s s autnogmaettriacnasin
When PERSI ZE= '10' (32 bits) an
will be albgbhedddrebs32automati ca

1066 DMA Channel x memory address register (
(x8&1)
Of fset address: Oxhd&tPRPO0O x (channel num
Reset value: 0x0000 0O0OO

This register cannot be written when the cha
DMA_CHCFGx) .

Fie Name | R/ V Description

Memory Basic Address Setup

When MEMSI ZE= 'O01' (16 bits) and]l
31:|MEMADD| R/ Vfbe al i gnebd twiatdhdrleéss aut omatical/l
When MEMSI ZE= ' 10' (32 bits) and

be alignebd twiatddr3x s automaticall
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