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11Li st of abbreviations for registers

The following abbreviations are used in register

read/ write(rw) Software can read and write these bi

readly(r) Software can only read these bits.

wr totnd y ( w) Software can only write this bit, an

read/clear (rc_wl)|Software can read t'hil' ,biandrwrciltaiand
bit.

read/clear(rc_w0)|Software can read this bit or claeath
bit.

read/ clear by rea(Software can read this bidl ed&eaidti gaigo
has no effect o this bit.

read/ set (rs) Software can read or set this bit. W

readly write trig|Software can read this bit andoweitf &
this bit value

toggle(t) Software can only flip this bit by. w

Reserved( Res.) Reserved bit, must be kept at reset

1.2Avail able peripherals

For all models of NSrRiGaAHXx tmheroxiontemdd eand

sheet of the corresponding model
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2 Interrupts and events

21Nested vectored interrupt controlle

Features

A 86 maskable interrupt channelvwd)(excluding 16 inter
A 16 programmabl é@igriionietry ulpeavelrd or4ty | evel is use:
A Lowatency exception and interrupt handling;

A Power management control;

A I mplementation of system control register;

Nested Vector Interrupt Conttrheel liert e(rNValc@®) oifs poazoecseeslsyc
| olwat ency interrupt handling and efficiently handl e
interrupts including kernel exceptions.
211SysTick calibration value register

The styisclemcal i bration value is fixed at 18000. When
of HCLK/8), a 1ms time reference is generated.

212l nterrupt and exception vectors

Tab2l¥ect or tabl e

. . Type of o
Pasition| Priority o Acronym Description Address
priority
- - - Reserved 0x0000_ 0000
-3 Fixed |Reset Reset 0x0000_0004
Unmatchable interrupt
. Fixed — RCC Clock Security System (CSS) is  [0x0000_0008
coupled to NMI vector
-1 Fixed |Hardwarefailure (HardFault) |All types of failures 0x0000_000C
0 Settable [Management (MemManage) [Memory management 0x0000_0010
Refers to prefetch failure, memory acces
1 Settable [BusFault (bus fault) . 0x0000_0014
failure.
2 Settable [Error (UsageFault) Undefined instruction or illegal status  [0x0000_0018
0x0000_001C
- - - Reserved
~0x0000_002B
Settable [SVCall System service call through SWI instructiOx0000_002C
4 Settable [DebugMonitor (debug monitorDebugging monitor 0x0000_0030
- - - Reserved 0x0000_0034
Settable [PendSV System services that can be suspended [0x0000_0038
Settable [SysTick System tick timer 0x0000_003C
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Position | Priority Ty.pe. of Acronym Description Address
priority

0 7 Settable WWDG \Window timer interrupt 0x0000_0040
1 8 Settable IPVD Power supply voltage detection (PVD) 0X0000_0044

interrupt connected to EXTI line 16
2 9 Settable [TAMPER Intrusion detection interrupt 0x0000_0048
3 10 Settable RTC_WKUP The realtime clock (RTC) wakaip 0x0000_004C

- interrupt connected to EXTI line 20 -

4 11 Settable [FLASH Flash globalnterrupt 0x0000_0050
5 12 Settable RCC Reset and clock control (RCC) interrupt [0x0000_0054
6 13 Settable [EXTIO EXTI line O interrupt 0x0000_0058
7 14 Settable [EXTI1 EXTI line 1 interrupt 0x0000_005C
8 15 Settable [EXTI2 EXTI line 2 interrupt 0x0000_0060
9 16 Settable [EXTI3 EXTI line 3 interrupt 0x0000_0064
10 17 Settable [EXTI4 EXTI line 4 interrupt 0x0000_0068
11 18 Settable [DMAL channel 1 DMA1 channel 1 global interrupt 0x0000_006C
12 19 Settable [DMAL channel 2 DMA1 channel 2 globahterrupt 0x0000_0070
13 20 Settable [DMA1 channel 3 DMAL channel 3 global interrupt 0x0000_0074
14 21 Settable [DMAL channel 4 DMA1 channel 4 global interrupt 0x0000_0078
15 22 Settable [DMAL channel 5 DMA1 channel 5 global interrupt 0x0000_007C
16 23 Settable [DMA1 channel 6 DMAL channel 6 global interrupt 0x0000_0080
17 24 Settable [DMA1 channel 7 DMAL channel 7 global interrupt 0x0000_0084
18 25 Settable |[ADC1_2 IADC1 and ADC2 global interrupts 0x0000_0088
19 26 Settable USB_HP_CAN1_TX _USB highpriority interupt /CAN1. send 0x0000_008C

interrupt
20 27 Settable [USB_LP_CAN1_RX0 _USB low priority intefrupt /CAN1 receiVesOXOOOO_Oogo

interrupt
21 28 Settable |[CAN1 _RX1 CANL1 receive 1 interrupt 0x0000_0094
22 29 Settable |[CAN_SCE CAN1 SCE interrupt 0x0000_0098
23 30 Settable [EXTI9_5 EXTI line [9:5] interrupt 0x0000_009C
24 31 Settable [TIM1_BRK TIM1 brake interrupt 0x0000_00A0
25 32 Settable [TIM1_UP TIM1 update interrupt 0x0000_00A4
26 33 Settable [TIM1_TRG_COM TIM1 trigger and communicatioimterrupt [0x0000_00A8
27 34 Settable [TIM1_CC TIM1 capture comparison interrupt 0x0000_00AC
28 35 Settable [TIM2 TIM2 global interrupt 0x0000_00BO
29 36 Settable [TIM3 TIM3 global interrupt 0x0000_00B4
30 37 Settable [TIM4 TIM4 global interrupt 0x0000_00B8
31 38 Settable |I2C1_EV I2C1 event interrupt 0x0000_00BC
32 39 Settable I2C1_ER I2C1 error interrupt 0x0000_00CO0
33 40 Settable 1I2C2_EV I2C2 event interrupt 0x0000_00C4
34 41 Settable I2C2_ER I12C2 error interrupt 0x0000_00C8
35 42 Settable [SPI1 SPl1global interrupt 0x0000_00CC
36 43 Settable [SPI2_12S2 SP12/12S2 global interrupt 0x0000_00D0
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Position | Priority Ty.pe. of Acronym Description Address
priority
37 44 Settable [USART1 USART1 global interrupt 0x0000_00D4
38 45 Settable [USART2 USART?2 global interrupt 0x0000_00D8
39 46 Settable [USART3 USART3 globalinterrupt 0x0000_00DC
40 47 Settable [EXTI15_10 EXTI line [15:10] interrupt 0x0000_0O0EO
a1 48 Settable [RTCAlarm RTC alarm interrupt connected to EXTI “0x0000_00E4
17
42 49 Settable [USBWKUP USB wakeup interrupt connected to EXT %0000 OOEB
line 18 -
43 50 Settable [TIM8_BRK TIM8 brake interrupt 0x0000_00EC
44 51 Settable [TIM8_UP TIM8 update interrupt 0x0000_00F0
45 52 Settable [TIM8_TRG_COM TIM8 trigger and communication interrupj0x0000_00F4
46 53 Settable [TIM8_CC TIM8 capture comparison interrupt 0x0000_00F8
47 54 Settable |ADC3_4 IADC3 and ADC4 global interrupts 0x0000_00FC
48 55 Settable [Reserved Reserved 0x0000_0100
49 56 Settable [SDIO SDIO global interrupt 0x0000_0104
50 57 Settable [TIM5 TIM5 global interrupt 0x0000_0108
51 58 Settable [SPI3_I12S3 SP13/12S3 global interrupt 0x0000_010C
52 59 Settable [UART4 UARTA4 global interrupt 0x0000_0110
53 60 Settable [UART5 UARTS5 global interrupt 0x0000_0114
54 61 Settable [TIM6 TIM6 global Interrupt 0x0000_0118
55 62 Settable [TIM7 TIM7 globalinterrupt 0x0000_011C
56 63 Settable [DMA2 channel 1 DMAZ2 channel 1 global interrupt 0x0000_0120
57 64 Settable [DMA2 channel 2 DMAZ2 channel 2 global interrupt 0x0000_0124
58 65 Settable [DMA2 channel 3 DMA2 channel 3 global interrupt 0x0000_0128
59 66 Settable [DMA2 channel 4 DMA2 channel 4 global interrupt 0x0000_012C
60 67 Settable [DMA2 channel 5 DMAZ2 channel 5 global interrupt 0x0000_0130
61 68 Settable ETH Ethernet global interrupt 0x0000_0134
62 69 Settable [ETH WKUP Ethernet wakeup interruptconnected to 0X0000 0138
- EXTI line 19 -

63 70 Settable [CAN2_TX CAN2 send interrupt 0x0000_013C
64 71 Settable [CAN2_RXO0 CAN2 receive 0 interrupt 0x0000_0140
65 72 Settable |[CAN2_RX1 CAN2 receive 1 interrupt 0x0000_0144
66 73 Settable |[CAN2_SCE CAN 2SCEinterrupt 0x0000_0148
67 74 Settable [QSPI QSPI global interrupt 0x0000_014C
68 75 Settable [DMA2 channel 6 DMAZ2 channel 6 global interrupt 0x0000_0150
69 76 Settable [DMA2 channel 7 DMAZ2 channel 7 global interrupt 0x0000_0154
70 77 Settable I2C3_EV I2C3 event interrupt 0x0000_0158
71 78 Settable I2C3_ER I12C3 error interrupt 0x0000_015C
72 79 Settable (12C4_EV I2C4 event interrupt 0x0000_0160
73 80 Settable I2C4_ER I12C4 error interrupt 0x0000_0164
74 81 Settable [UART6 UARTG6 global interrupt 0x0000_0168
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iy | Type of -
Pasition| Priority o Acronym Description Address

priority

75 82 Settable [UART7 UART7 global interrupt 0x0000_016C

76 83 Settable [DMA1 channel 8 DMAL channel 8 global interrupt 0x0000_0170

77 84 Settable [DMA2 channel 8 DMAZ2 channel 8 global interrupt 0x0000_0174

78 85 Settable DVP DVP global interrupt 0x0000_0178

79 86 Settable BAG SAC global interrupt 0x0000_017C

80 87 Settable MMU MMU global interrupt 0x0000_0180

81 88 Settable [Reserved Reserved 0x0000_0184

82 89 Settable [COMP_1_2_3 COMP1, COMP2, COMP3 global interruf0x0000_0188

83 90 Settable [COMP_4 5 6 COMP4, COMP5, COMPS6 global interruf0x0000_018C

84 91 Settable [COMP7 COMP7 global interrupt 0x0000_0190

85 92 Settable [R-SRAM R-SRAM error interrupt 0x0000_0194
22Ext ernal Il nterrupt/ event control
221l ntroducti on
The exthermalupt/ event controller includes 21
i nput I ine can be independently configured wi
ri sing edge, hf ®&ldlgieng aend ¢a¢ s@r broti ndependentl y
request of the status |l ine, The interrupt requést
the Pending register.
222Mai n features
The maresfe&dt @&XTl controller are as foll ows:
A Support 21 software interrupt/event requests
A The corresponding interrupt/event of each
A Each interrupt line has an independent status
A Suppordr puudspend input type
A Three types of trigger events are supported:
A Wakwkep to exavi pgwmaode
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Fi g2YEext er nal interrupt/event controller block
AMBA APB BUS
peripheral interface [ 4—— PCLK2
32 32 32 32 32
Falling edge Rising edge S(:ﬁwar(: Request td Interrupt
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223Functional description
EXTI contains 21 interrupt I|ines, of which 16 are f
generate an interrupt, the NVIC interrupt channel 0
tdh corresponding interrupt |ine. Select the tgge of

trigger configuration registers EXTI_RT_CFG and EXT
interrupt masdvwWASrKe giostogrenEXThle_Ili nterrupt request. Whel

on the external interrupt | ine, an interrupt rteoquest
1" . Writing "1' i nencdieng orreagisyptoerdiwmigl Ibial edr tthhee Pi n
To generate an event, the corresponding event Ilyine m
of edge detection, set the rising/fallimgtaeogte ocorfrieg
the event mask register to allow the interruptesrteque
pul se will be generated, and the corresponding Pendi

I n additiimgn,' Db'y iwritthe software interrupt/ evendt bryegi
software.

A Hardware interrupt configuration, select and confi
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E Configure the mask(BXKTE_bMASK)jnterrupt | ines

E Config e t he trigger configuration bits (EXT
di sconnecti on;

<
—

E Configure the enable and mask bits that contr o

Interrupt Controt¢dmrngoftdmtome ofmtteme udt | i nes
A Hardware configuration, select and configure 21 |
E Configure the mask bits of 21 event |lines (EXTI _

E Configure the trigger sEXBItFDNnCBG)Y sofl EXAé &TeCF
A Software interrupt/event configuration, seleed:and
E Configure 21 interrupt/event line mask bits (EXT

E Configure the frtewaureesti rotier rodfptt heevesrot regi ster (E

224EXTI |ine mapping
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PA12 O—¥ PA13 —P PAL4 —) PA15S [—)

P12 [—H P13 O— P14 O—H PBI5S [—M

pai2 O—N | exmz Pas O— EXTI13 Pa4 O—N | exmg Pas O—H | ExTiis

por2 O pors O— pora O— po1s O—H

AFIO—R?;Q@?F@ etz O0— peis O— pea O— pets O—

PF12 [O—) PR3 O— PFL4 O—) PFRL5 [—M
To configure external interrupts/ events on mulse
enabled first The general | /O port is connecthed
5 EXTIlI I ines are connected as foll ows:
A The EXTI I|line 16 is connected to PVD output
A The EXTI Iline 17 iseoaobnnected to RTC alarm ev
A The EXTI I|line 18 is -wpnenwernted to the USB wake
A The EXTI Iline 19 is capneveteatd.to the Ethernet
A The EXTI Iline 20 i®mpcenmee@tted to RTC wake
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AFIO_EXTI_CFGL
Register

EXTIO_CFJ3:0] Control

EXTI1_CFJ3:0] Control

PA0 [O—H PAL O—)|
P [ ) PBL O—P
P O—) EXTI0 Ez O0— EXTI1
PO per O—)
po O—) PRl O—P
P [O— PGL O—P

PA2
PB2
PQ
PD2

PE2
PR2

P&

EXTI2_CFJ3:0] Control

EXTI2

LITTTT]

pt GPI O mapping

EXTI3_CFJ3:0] Control

PA3 O—)!

PE3 O—P|

PG O—

s oy 2T

pes O—

PB O—)

P& O—)

AFIO_EXTI_CFG2
Register

EXTI4_CFJ3:0] Control

EXTI5_CFJ3:0] Control

PA O—)| < PAS O—)
PB4 O—> PBS O—)
e extia O O—H EXTI5
P4 O— pos O—
pe4 O—P rss O—)
PR O—P| P O—)
P O—> P O—)

EXTI6_CFJ3:0] Control

PAG

PB6

PG5

PD6

PE

EXTI6

TTTTT

EXTI7_CFJ3:0] Control

Pa7 [1—

PB7

PC7

PD7

rer [1—

117

EXTI7

AFIO_EXTI_CFG&
Register

EXTI8_CFJ3:0] Control

EXTI9_CFJ3:0] Control

PABD—b\L PR —

pes [J— PEO O—)

o O |25 o0 e
poe O

pos [ pes O—H

ps [J— P® [O—H

EXTI10_ CFJ3:0] Control

PA10

PB10

PC10

PD10

PELO

EXTI10

aoanl

EXTI11 CFE3:0] Control

PAalL [J—
peil [J—
— pa1 [J—
poir [ 1—M
pei1 [—M

EXTI *l

EXTI12 CFJ3:0] Control

EXTI13 CFE3:0] Control

EXTI14_CF3:0] Control

EXTI15 CFE3:0] Control
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EXTI base address: 0x40010400
2.3 1E XTI regi ster review
Tab22& XTI register review
me%maa\%ﬂ&hhﬂﬂxﬁlﬂa8]ﬂﬂ:ﬁ|ﬂﬂﬂh|ﬂahhyﬁth|ﬂwph
EXTI_IMASK IMASK[20:0]
000h| Reserved
Reset Value O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0’0’0’0’0’0’0’0
EXTI_EMASK EMASK[20:0]
004h| Reserved
Reset Value O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
EXTI_RT_CFC RT_CFG[20:0]
008h| Reserved
Reset Value O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
EXTI_FT_CF(] FT_CFG[20:0]
00C| Reserved
Reset Value O‘O‘O‘O‘0‘O‘O‘O‘O‘O‘O‘O‘O‘OIOIOIOIOIOIOIO
EXTI_SWIE SWIE[20:0]
010h| Reserved
Reset Value ofojofojo|lOofO|j]OfO]j]O|O|J]O)J]OfO|]O|O|]O|O|JO|O]O
MEIE IR E IR IR I R R R R N R R R RNEE
[a)] [a)] o [a)] [a) [a)] [a)] [a) [a)] [a)]
EXTI_PEND %%%%%%%%%%%5555555555
014h Reserved EEEEEEEEEEE&&&&&&&&&&
Reset Value ofojofojo|jofojofojo|jfojojofojofojojojofojo
EXTI_TS_SEL TSSEL[3:0]
018h| Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0
232EXTI interrupt mask register (EXTI 11
Address offset 0x00
Reset val ue: 0x0000 OOOO
31 21 20 19 18 17 16
T T T T T T T T T T
Reserved IMASK20{IMASK19|{IMASK18|IMASK17(IMASK16
1 1 1 1 1 1 1 1 1 1
™w ™ ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASK15|IMASK14|{IMASK13|IMASK12{IMASK11|{IMASK10| IMASK9 | IMASKS8 | IMASK7 | IMASK6 | IMASKS5 | IMASK4 | IMASK3 [ IMASK2 | IMASK1 | IMASKO
™w ™ ™w ™w ™w ™w ™w ™ ™w ™w ™w ™w ™ ™w ™ ™w
Bit field |Name Description
31:21 Reserve(Reserved, the reset value must be m
20: 0 I MAS KX Interrupt mask on | ine x
0: I nterrupt request from line x 1is
1: Interrupt request from |Iine x 1is
233EXTI event mask register (EXTI _EMASK)
Address offset 0x04
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Reset value: 0x0000 0O0O0O
31 21 20 19 18 17 16
T T T T T T T
Reserve EMASK | EMASK | EMASK | EMASK | EMASK
eserved 20 19 18 17 16
ny ™w 133 154 w
15 14 13 12 11 10 9 L) 7 3] 5 4 3 2 | 1]
EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK
15 14 13 12 11 1] 9 8 7 6 5 4 3 2 | 0
™ ™ I'w ™ ™ ™w ™ jatd ™ ™w w ™ ™w w 18 ™
Bit field |Name Description
31:21 Reserve(Reserved, the reset value must be m
20:0 EMASKX Event mask on | ine x
0: Event request from line x is mas
1: Event request from line x is not
234Ri sing trigger selection register
Address offset 0x08
Reset OxX®I00®&: 0000
31 21 20 19 18 17 16
' ' Reserved ' ' ' RT RT RT RT RT
_CFG20 | CEGI9 | CFGI8 | CFGI7| CFGI6
w w w nw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT
_CFGI5 | CFGl4 | CFGI3 | CFGl2| CFGIl | CFGI0| CFGY9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGO
w w ww nw w o w w w w w w w w w w
Bit field |Name Description
31:21 ReserveqReserved, the reset value must be m
20: 0 RT_CFGx |Rising trigger event configuration
0: Rising trigger disabled (interru
1: Ri siemmablrédgeirnterrupts and event
235Fal ling trigger selection register
Address offset 0x0C
Reset value: 0x0000 0O0O0O
31 21 20 19 18 17 16
T T T T T T
Reserved FT FT T FT FT
CFG20 | CFG19 | CFG18 | CFGI7| CFGl6
ny W w nw ™w
15 14 13 12 11 10 ki L] 7 6 5 4 3 2 I 1]

FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT
CCFGIS | _CFG14 | CFGI3 | CFGI2 | CFGIH | CFGIO | CFGY _CFGS CFGT _CFG6 _CFGS CFG4 _CFG3 _CFG2 _CFGI _CFGO
™ ™ ™w w ™ ™w ™w ™ ™ w w ™ ™w ™ 1% ™

Bit field |Name Description
31:21 ReserveqReserved, the reset val ue must be m
20: 0 FT_CFGx |Falling trigger event configuration
0: Falling trigger disabled (interr
NSING Technologies Pte. Ltd.
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Bit field |Name Description
1: Falling trigger enabled (interru
236EXTI software interrupt event regi ste

Address OXIGet
Reset value: 0O0x0000 O0OOO

31 21 20 19 18 17 16
T T T T T T T T T T
Reserved SWIE20 | SWIE19 | SWIE18 | SWIE17 | SWIE16
1 1 1 1 1 1 1 1 1 1
rc_wl rc_wl rc_wl rc_ wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIE15 | SWIE14 | SWIEI3 | SWIEI2 | SWIEL] | SWIEIO | SWIE9 | SWIE8 | SWIE7 | SWIE6 | SWIE5 | SWIE4 | SWIE3 | SWIE2 | SWIEl | SWIEO

rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl rc wl
Bit field|Name Description
31: 21 Reserve(Reserved, the reset value must be m
20:0 S WI EXx Software interrupt on |ine X
When this bit is "0', writing '"1' w
lfhis interrupt is allowed in EXTI _I
generated at this time.
Note: By writing '"1' to clear the ¢
cleared to 'O

23 7EXTI pending register (EXTI _PEND)

Address offset: Ox14
Reset val ue: Ox0000 0O0OO0O

3 . . . . . . . . o 20 19 18 17 16
Reserved PEND20 | PEND19 | PENDI8 | PENDI7 | PEND16
rc wl rc wl rc wl rc wl rc wl
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PENDI5 | PENDI4 | PENDI13 | PENDI2 | PENDI1 | PENDIO | PEND9 | PENDS | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_ wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
Bit field |Name Description
31:21 Reserve(Reserved, the reset value must be m
20: 0 P ENDx Pending bit on I ine x
0: No pending request occurred.
1: A pending trigger request has o0c(¢
This bit issslkected' ddgeheni @ager rwvHf
line. Write " 1° in this bit to céen
this bit.
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Resetevaldx 0000 00O00O

31
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triggef( EXdur de& sSeElLect i o

Reserved
15 4 3 0
Reserved TSSEL[3:0]
Bit fie Na me Description
31: 4 ReserveqReserved, the reset value must be m
3:0 TSSEL[ 3]Select external interrupt input as
0: Select EXTIO as the trigger sour
1Select EXTI1 as the trigger source
éé
15: Select EXTI15 as the trigger so
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3 Memory and bus architecture

31System architecture

3.1.1Bus

nsi c® m.

architecture
Fi g&¥Beus acrtcuhriet e
_ peeeesssseesaanmaaay
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TIM1
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USART1
SPIL
RTC
12C3
IWDG

WWDG

APB2 Max:72MHz

00

i

UART6

UART7
OPAMP
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COMP
1/2/3/4/5/6/7

TIM6

TIM7

DAC1

DAC2

F 3
g
o
i F
Py
A 4
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APB1 Max:36MHz

EEROANERENRS

TIM2

TIM3

TIM4

TIM5

USART2

USART3

UART4

UARTS

USB2.0FS

CAN1

CAN2

12C1

12C2

SPB/I2S3

SPR/12S2

A | Code

prefetching

bus:

Connect
is completed
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A The DCode bus connectE-MMRP ©OG6pdewbub bDhe Cdataxin:

(constant | oading and debugging access).
A SBus bus connects the SBE-M4BBscé¢periphehal bbssihnabi
the access between the core and DMA.
A SAC/ GRRG designed matrix intercosneat bgnsowhiwahestt
A The system consi st s ioAeHB2woP BAHB2mMd® BA BB 2 AlRIB:>S., Among t

26 spwed APB peripheral s, and the maxi mum-ssppeeeedd o
APB peripherabum, spprddt bé RPE&kKKE&Q i s equal to 72MHz.

312Bus address mapping

The address mapping includes all AHB and APB periphe
FI ash, SRAM, System Memory, etc. And-btaineRagdidoesef s8I
and atomic accesses -lcaamd blel ineasd et -ohohgrsefrufigdthre mehge e nbedd on s
bits obander eébgiton. The address spaces of -mmdndd APeg iacnm
the ippeheral s. Atomic accesdsaand Adn alse tamad g avfrty kb reon@gphe i tald
on the targkantwitegiodbnt hehdispeci fic mapping is as f
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Fi g&#2Beus address map
Reserved 0x4002 AO00™ OXSFFF_FFFF
ETH 0x4002 8000~ 0x4002 OFFF
Reserved 0x4002 5000~ 0x4002 7FFF
MMU 0x4002 4C00™ 0x4002 4FFF
Reserved 0x4002 48007 0x4002 4BFF
SAC SRAM5128*2 0x4002 44007 0x4002 47FF
SAC 0x4002 40007 0x4002 43FF
Reserved 0x4002 34007 0x4002 3FFF
CRC 0x4002 3000 0x4002 33FF
Reserved 0x4002 24007 0x4002 2FFF
FLASH 0x4002 2000 0x4002 23FF
ADC4 0x4002 1C00™ 0x4002 1FFF
ADC3 0x4002 1800~ 0x4002 1BFF
Reserved 0x4002 14007 0x4002 17FF
RCC 0x4002 1000 0x4002 13FF
ADC2 0x4002.0C00™ 0x4002 OFFF
OXE010 0000~ OXFFFF FFFF| Reserved | ADC1 0x4002 08007 0x4002 OBFF
as] DMA2 0x4002 0400 0x4002 O7FF
E DMAL 0x4002.0000™ 0x4002 03FF
Vendor SpecifiG1IMB Reserved 0x4001 84007 0x4001 FFFF
OXEOOF_FO00™ OXEOOF_FFFF] ROM Table SDIO 0x4001 8000 0x4001 83FF
OXE004 2000~ OXEOOF_EFFF| External PPB
OXE004 1000 OXE004 1FFF Reserved
OXE004 0000™ OXE004 OFFF TPIU Private Peripherdl’ External768<B Reserved 0x4001 5800 0x4001 7FFF
UART7 0x4001 5400~ 0x4001 57FF
] ] UART6 0x4001 5000~ 0x4001 53FF
OXE000_FO00™ OXE003 FFFF Reserved Private Peripherdl” Intemal256<8 DVP 0x4001 4C00™ 0x4001 4FFF
OXE000_E000™ OXE000 EFFF] NVIC 12C4 0x4001 48007 0x4001 4BFF
OXE000 3000~ OXE000 DFFF Reserved 12C3 0x4001 4400 0x4001 47FF
OXE000_2000™ OXE000 2FFF FPB Reserved 0x4001 3C00™ 0x400L 43FF
OxE000_1000™ OXE000 1FFF DWT, USARTL 0x4001 3800 0x4001 3BFF
OXE000_0000™ OXE000 OFFF I™ TIM8 0x4001 34007 0x4001 37FF
SPIL 0x4001 3000 0x4001 33FF
) TIM1 0x4001 2C00™ 0x4001 2FFF
Extended registetGB Reserved 0x4001 2400~ 0x4001 2BFF
0xA000 2000~ OXDFFF_FFF Reserved o GPIOG 0x4001 20007 0x4001 23FF
0xA000_1000™ OxA000_1FFF| QSPI Register o GPIOF 0x4001 1C00™ 0x4001 1FFF
0xA000 0000~ OxA00OQ OFFF| Reserved o GPIOE 0x4001 1800~ 0x4001 1BFF
< GPIOD 0x4001 14007 0x4001 17FF
GPIOC 0x4001 1000 0x4001 13FF
0x9000 0000~ OXOFFF_FFFF | QSPI Bank [ GPIOB 0x4001 0CO0™ 0x4001 OFFF
0x6000 0000~ OX8FFF_FFFF Reserved | GPIOA 0x4001 08007 0x4001 OBFF
EXTI 0x4001 0400 0x4001 O7FF
AFIO 0x4001 0000~ 0x4001 03FF
] Reserved 0x4000 78007 0x4000 FFFF
0x4400 0000~ OXSFFF_FFFF Reserved Extended DevicaGB DAC 0x4000 7400 0x4000 77FF
0x4254 0000~ Ox43FF_FFFF Reserve(bit-band Aliag PWR 0x4000 7000 0x4000 73FF
0x4200 0000~ 0x4253 FFFF Peripheral Aliagbit-band Aliag BKP 0x4000 6C00™ 0x4000 6FFF
0x4010 0000~ Ox41FF_FFFF Reserved CAN2 0x4000 68007 0x4000 6BFF
0x4002 AD00™ Ox40CF_FFFF Reserve(bit-band Region CANL 0x4000 64007 0x4000 67FF
0x4000 0000~ 0x4002 9FFF | AHB/APBI/APB2(bit-band Regiop USB/CAN1 SRAM 518 0x4000 6000~ 0x4000 63FF
USB Register 0x4000 5C00™ 0x4000 SFFF
12C2 0x4000 58007 0x4000 5BFF
0x2400 0000~ OX3FFF_FFFF Reserved 12C1 0x4000 5400 0x4000 57FF
0x2248 0000~ Ox23FF FFFF Reserve(bit-band Aliag UART5 0x4000 5000~ 0x4000 53FF
0x2200 0000~ 0x2247 FFFF SRAM Aliag(bit-band Aliag PeripheraD.5GB UART4 0x4000 4C00™" 0x4000 4FFF
0x2010 0000~ Ox21FF FFFF Reserved — USART3] 0x4000 48007 0x4000 4BFF
0x2002 40007 Ox200F_FFFF Reserve¢hit-band Regioj [a] USART2 0x4000 44007 0x4000 47FF
0x2002.0000™ 0x2002 3FFF SRAM/RetentionSRAM o Reserved 0x4000 4000~ 0x4000 43FF
0x2000 0000~ 0x2001 FFFF (bit-band Region < SPB/I2S3 0x4000 3C00™ 0x4000 3FFF
SPR/I2S2 0x4000 38007 0x4000 3BFF
Reserved 0x4000 3400~ 0x4000 37FF
Ox1FFF F812™ OX1FFF FFFF] Reserved SRAM 0.5GB IWDG 0x4000 30007 0x4000 33FF
OX1FFF_F800™ OXIFFF F811 OptionBytes WWDG 0x4000 2C00™ 0x4000 2FFF
Ox1FFF 4000~ OX1FFF F7FF Reserved RTC 0x4000 2800~ 0x4000 2BFF
Ox1FFF 0000~ OX1FFF 3FFF comP 0x4000 24007 0x4000 27FF
0x1002 0000~ OX1FFE FFFF Reserved OPAMP. 0x4000 2000 0x4000 23FF
0x1000 0000~ 0x1001 FFFF Aliased to SRAM Reserved 0x4000 1C00™ 0x4000 1FFF
0x0808 0000~ OXOFFF_FFFF Reserved Reserved 0x4000 18007 0x4000 1BFF
0x0800 0000~ 0x0807 FFFF Main FLASH CODEO0.5GB TIM7 0x4000 14007 0x4000 17FF
0x0008 0000~ OXO7FF_FFFF Reserved TIM6 0x4000 1000 0x4000 13FF
0x0000 0000~ 0x0007 FFFF | _Aliased to i RAM TIM5 0x4000 0C00™ 0x4000 OFFF
TIM4 0x4000 0800~ 0x4000 OBFF
TIM3 0x4000 0400™ 0x4000 O7FF
TIM2 0x4000 0000 0x4000 03FF
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bit bbaynntdaddr = bitband _base + (byte_ offsetl32) + (bi
I n which:

bitbbhpwtde_ _addr is the address of stimappgtdetionaticeral

bitband_base is the starting address of alias ar ec¢
byte_ offset is the serial numbebaonfl; the byte cont e
bit_number is the f9sition of the target bit (O

For exampl e:
The f ol Impwieng heoxwasa how to map bit 4 in bytes with SR,
0x22008010 = 0x22000000 + (0x400132) + (41 4).

Writing to address 0x220080d6éwfrlyad ntgh e os dmea etf fod c ta dads
i n SRAM.

Readlixn2g2 008010 address returns the value of bit 4 (0>
ref éCortoM& Techni cal ReEbermace Mahebmamdt hgn about bit

3.13Boot management

3.13.1Boot addr ess

When the system starts, the boot mode after reset ¢
reset or exit from standby -matdehettheAffakbueaobt B8ODUp
address at t hfer am pa dodr etshse 0sxt0OaOcOkO 0000 and executes
indicated by addr ess Coox @ODIO a0l OwDady. sB egceatuss et hoef stthaec k t o
from addresses 0x0000_0000 anfdorm x9DtoaOrot_i0or0d 4f,r sm thloeo tC
remapping i s desliheemed afrer ththacecte shpaowde modes t o choose
A Boot from Main Fl ash:

E Mian flash memory is mapped to the boot space (C

E Mian flash me mor y i s a@cesasi, bl 8x 0i0M® 0 _tOwo0 0 a dodrt
"1 Code/ DCode/ DMA1/ DMA2) ;

A Boot from System Memory:
E System memory is mapped to boot space (0x0000_0C

E System me mor y can be accessed in t wo addr ec
"1 Code/ DCode/ DMA1/ DMA2) ;

A Boot froinmnt BRAMuUI
E The -bni BRAM is mapped to boot space (0x0000_000C

E The -boni | SRAM i s accessibl e i n t wo addr ess a
"1 Code/ DCode/ SBus/ DMA1/ DMA2) ;
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3132Boot configuration

I n addition, SRAM can aaldsdor ebses ascecgensesnetd OtxhlrOoOuOg hO OvOiOr,t u
to SRAM to run programs through | Code/ DCode after
programs are not started from SRAM and docoofibaelahg
boot program, there are two ways to run the program

A Jump directly to the physical address segment O0x2
program wil |l be run through SBus.

>

Jump to the wvirtualOOaddroefs sSRsAeM, meanntd 0ixnlt0eOrOnal |y r
segment 0x2000_0000 to run the program. At this ti

Tab3tlei st of boot mo d e

Boot mad o
) Specifies the start address for a
pin Boot mo
BOOT|BOOT Mai n FIl ag System Men SRAM
0x0000_0O 0x1000_00O0
X 0 Mi an FI & Ox1FFF_O0O
0x0800_00 0x2000_00
System M 0Ox0000_0O 0x1000_00O0
0 1 0x0800000
start Ox1FFF_O0O 0x2000_00
0x0000_0O
1 1 SRAM st 0x0800000 Ox1FFF_O0O 0x1000_00O0
0x2000_00

3133Embedded boot | oader

Embedded boot | oader program is stored in the systerl
memory through t-h® UStARSHhaed USBI Idevi ce, BSU i mrt cetr d cac
can only be run wHSE) tok 4éKMHEyrNn&68MHE)]) 08 NMHZ, 12MHz, 1
32MHz is wused. | nmeandtdiietnieedp u& Wc ¥ hex tadrowal clock (HSE
also rely on the internal 8BVMHQTsonsacniulalua tfdore r(fHISIt)aitlos .r

32Memory system

The program memory, data memory, registers and |/ O p
bytes are stored in the memory in |ittle endiahnh for
significant byte of the word, while the highegsrtanmddr
memory and data memory are as foll ows.

321FLASH specification

FIl ash consists of a main stordagscrairkad angap amat alf o r ma
in the following description do not include ECC)

A The maxi mum mai n memory area is 512KB, al so known
storing and running user programs and storing dat e

A The jantfioornrm ar e a i s 20KB, i ncluding 10 Page, and
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configuration area (2KB) and option byte area (2KE
E The System Memory area is 16KB, which contains ¢
store tahned BrQOWT pr ogr am.
E The system configuration area is 2KB, including
E The Option Byte area is 2KB, containing 1 Page,
18B, BOOT programs and user programs can be reac
3211F1 ash ynemwmdul e organization
Bus address space is allocated to the main storage &
Tab32&l ash bus address | i st
Memory a Page name Address range Si ze
Page O O0x0800700x8000 _07FF 2KB
Page 1 0x0800i700x8000 OFFF 2KB
. Page 2 0x0800i01x8000 17 FF 2KB
Mai n mem
Page 255 O0x0807i0Fx8000 _FFFF 2KB
System memo. OX1FFFIiOXFr®E_ 3FFF 16 KB
I nfor mat System coaf ¢ég OX1FFFIGXFO-GF_F7FF 2KB
Option byt ¢ OX1FFFIi®8OGEFE_F811 188B
FLASH_AC 0x4002702x040@ _2003 4B
FLASH_KEY O0x4002702x0402 _2007 4B
FLASH_OPTKE O0x4002702x0408 _200B 4B
FLASH_STS 0x4002i@x@MR_200F 4B
FLASH_CTRL O0x4002702x040@ _2013 4B
Memory g FLASH_ADD O0x4002702x0402 _2017 4B
interf a Reserved O0x4002i02x0408_2018B 4B
registg FLASH_OB 0x4002i@x@DR_201F 4B
FLASH_WRP 0x4002702x0420Q _2023 4B
FLASH_ECC O0x 40027 02x042040 2 _ 20 2 4B
Reserved 0x4002702x0428 _2028B 4B
FLASH_RDN 0x4002i@X@DR_202F 4B
FLASH_CAHR 0x4002702x0480@_2033 4B
FI ash memory idiadr gvamiez enéd momtyo ud2ts, which can stor
I nformdt vbdedsi nto three parts:
A The system memory area is used for storing a boot
boot program uses USART1 and USB (DFU) seri al i nt e
A System configur ats obnasairce ai,n fwohri neaht icoom toafi nt he chi p.
A Option byte ar ea, writing t o mai n me mor y and i
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programmi ng/ erasing controll er.

There are two ways to protect flash memory from il e

A Page pwroitteect i on ( WRP)

A Read protection (RDP)

When the flash memory write operation is executed, .‘
the read operation can only be carried ouéncwrirteicnd
erasing, cannot have any read access to the code or
The internal RC oscillator (HSI) must be turned on v
Not e: In the | ow power consumptimpendnedle, all fl ash r

3212Read and write operation

The Flash operatbhiidn oprlrymtdwmporatnad 32 he Flash shoul d

the minimum block size for erasing is one Papba2KB.

When reading Flash, the number of waiting cycles for
to be calculated in combination with the clock frequ
mi ni mum numbeg pér wads is 0; When 32MHz<HCLK<=64MHz,
i s 1; Wh e n 64MHz<HCLK<=96 MHzZ, t he mi ni mum numb €
96 MHz<HCLK<=128MHz, the minimum number of waiting p
miinmum number of waiting periods is 4.

Note: Enable prefetch buffer whether number of wai't

32.13Unl ock FI ash

After reset, the Flash module is protected and canno
operation of Flash due to electrical i nterference ar
the FLASH _KEYypbpaegtctaheopen the operation authority of
is: Firstly, writinBLXEHIKE&EYiOsxt4ebr6.7 0Sle2c3o nidnl yt,hewr i t e K
FLASH Ke&Yister.

I f there is an ewvralowe,i na sheuwsu eercreororwiklely be returned
l ockeadi l the next reset. The software can check wh
FLASH_CTRL. LOCK bit. I f nor mal | oscekt tsientgt itnhge i KL MSH _dG
bit to 1 by software. After that, you can unl ock the

3214Erase and program

32141Er ase of main memory area

The main memory area can be erased page by page or v
Page Erase

Page Erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH CTRL.PER bit to' 1';

NSING Technologies Pte. Ltd.

53818 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



%) NSING |
nsi.c@m. sg

A Select the page to be erased with the FLASH_ADD r ¢

A Set the FLASH_ _CTRL.START bit to 1",

A Wait ef oFrLAtSfH_ STS. BUSY bit to change to' O0°';

A Read out the erased page and verify it.

Mass Erase

Mass Erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther

A Set the FLASH_CTRL. MER bit to 1",

A Set the TRLASHART bit to' 1';

A Wait for the FLASH_ STS.BUSY bit to change to' 0

A Read out all pages and verify.

32142Mai n memory area programming

The main memory area can be programmed with 32 bits

word i madarfelsastwi || start programming once; Wriging
the programming process (the FLASH_ STS.BUSY bit is'
wi || cause the CPdf ttohe afulsa@shunpgridgnammiemd.

Main memory programming process:

A Check the FLASH_ STS.BUSY bit to confirm that ther

p>

Set the FLASH_CTRL.PG bit to "1°';

A Write the word to be programmed at the specified s
A Waitt feorFLASH_STS. BUSY bit to change to 'O0';

A Read the written address and verify the dat a.
Note: When the FLASH_STS.BUSY bit is "1', you cannot
3.21430ption byte erase and programming

The option byte area i s pmogrtaommegde dirfefaer eTrhtel yn ufnrboem
bytes (4 bytes for write protection, 2 bytes for re:
data). After wunlocking the Flash, 3y®2) 1mBst her FLASKEUD
register, and then set the FLASH_CTRL. OPTWE bit to'
the FLASH CTRL. OPTPG bit to' 1 and then write the v

When programming the word in the -wptdoantyaet amani c
the high byte (the high bgle asdthrarctomphempnbdbgodmm
ensure that the option byte and its complement are e

Option byte erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Unlock HhE€TRLA®SPTWE bit
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A Set the FLASH CTRL.OPTER bit to "1°';

A Set the FLASH_ _CTRL. START bit to '1';

A Wait for the FLASH_ STS.BUSY bit to change to 'O0';
A Read the erased option byte and verify it.

Option byte area programming process:

A Check the FLASHo cSoInSf.iBrUns Yt tbatt tthere are no other f
A Unlock the FLASH_ _CTRL. OPTWE bit;

A Set the FLASH_CTRL.OPTPG bit to '1°';

A Writing the word to be programmed to the specifiec

A Wait for the FLASH_ STS.BUSY bit to change to 'O

A Read itthtteemwraddress and verify the data.
3215ECC function

The Flash module suppor-bisttader @CChlittuaerti @m a&aodréat i @
and decoding (error correction, errorf det eatriodire)i sa rde
error bit is set and an interrupt is generated.

32161l nstruction prefetching

The instruction prefetch function of FIl ash modul e
prefetching, the i nsotfr uPU ocna ne xbeec uitmporno veefdf.i cTi heen ciyn st
configured to be enabled or disabled through the rec

32170pti on byte

Option byte block is -wai nhéypusted-cctooofr,qrulfroag i romo d esaod t
watchdog configuration and reset options when the sy
all ocat ewdr iftoer arcecaeds s . They consist of byte withe®d o
protection, 1 byte for configuration option, 2isbytes
The option byte block also contains the complement ¢
codes naedomat beal |l y calculated by hardware when t he
Fl ash together, and used for verification when the c

By default, the option bytpea oldlecdlkedi(spTalgwaymt/ erreaasckad b It
bl ock, first unlock the Flash, vRhemeunlegal ntclee ( KEtYilo

KEY2 = OXCDEF&82ABH_ _ORTKalEnNd then write the option by
segmuce is wrong or the key value is wrong, a bhues err
next reset. I f it is necessary to set the |l ock norm

bit by softwareptiaod bhtte ¢cdn be unl eoealkadk yer webt
FLASH OPTKEY.

After each system reset, the option byte data is r1ec
byte register (FLASH_@Bl/ ¥LABBp&RPYy. wAt ht heasdame t i m
data read out together wild/l be used to verify wheth
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byte error flag (FLASH_OB. OBERR) wiclclurbse ¢ ehree rceotrerde.s |
byte is forced to OxFF. When the option byte and it
verification steps are skipped and verification is r
Tab33®ption byte 1ist
[ 31:24] [23:16 [ 15: 8] [ 7: 0]
Addr ess Correspon Option Correspo Option
compl ement compl eme
OX1FFF_F80( nUSER USER nRDP1 RDP1
OX1FFF_F804 nDatal Dat al nDat a0 Dat a0
OX1FFF_F80§ n WRP 1 WRP 1 n WRPO WRP O
OX1FFF_F80( n WRP 3 WRP 3 n WRP 2 WRP 2
OX1FFF_F81( - nRDP2 RDP2
A Read protection L1 level option byte: RDP1
E Protect the code stored in the flash memory:;
E When the correct value is written, it owi be fc
E The rods whtether RDP1 is turned on or not can be
A User configuration options: USER
E USER[7:3] Reserved
E USER[2] nRST_STDBY configuration options, read through FLASH_OB [4]
0 Reset when entering standby mode
1 No reset occurs when entag standby mode
E USER[1] nRST_STOP, read through FLASH_OB[3]
0 Reset occurs when entering stop0O/stop2 mode
1 No reset occurs when entering stop0/stop2 mode
E USER[0] WDG_SW configuration options, read through FLASH_OB [2]
0 Hardware watchdog
1 Software watctiog
A 2 bytes of user data: Dat ax
E Datal (stored in FLASH _OB[25:18]):
E DataO (stored in FLASH_ OB [17:10]);
A Write protection option byte: WRPO ~ 3, which can
E WRPO: write pretsgcthioam §edffopcdges o0PageO / 1, ., b
15;
E WRP1: write pro3kcthion [od] pagrersedonds to Pagelb6
/ 31;
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E WRP2: write prod4echiton] ©h pageespB@hdsotoePpgadsg
/I 47;

E WRP3: write pro2%%tilint onOjpagersr éd8ponds to Paged4
/ “6blit [7] corresponds to Page62 [/ 255;

A Read protection L2 | evel option byte: RDP2
E Add protecti onsifsunocfBildld & bsBeiet bd Hascription of r e
E Whether RDP2 is turned on or not can be determir

3218Wr i t eecptr ot

Write protection can be configured for al | pages i
accidental write operations caused by program runaw:
i s for Pageplhigesb6ls avdorahor PageéltR26B, ubhbgether a:t
protection can be configured by setting WRPO ~ 3 in
is required for the wmwornfaikepuredd ecadl.ud ft @anbatrt elogdede &
page, a protection error flag wil!/l be returned in tt}
The system memory block (16KB) in the system infor me
The sysftieguurcati on block (2KB) in the system infor mat

cannot be changed.

The option byte block (2KB) i n -adref isgyusrtaebm e nof potrinoant il
The write tpireotogadtiiomn boyft e bl ock is achieved by writir
and after that, you can write the correct key value

option byte.
3219Read protection

The user coddei priot@shedafrom ill egal reading by se
ai med at protecting the access operation of main me
Read protection is sete boyptcoomf ibgyurei nbg oRIKP. bTyhtreese idni ft

be configured, as shown in the following Tabl e
Tab3id®ead protection configuration | i st
Read protect RDP1 nRDP1 nRDP2 RDP2
LO leve 0xAb 0x5A RDP2! = 0xCC | |
L2 level 0x XX 0x XX 0x383 0xcCC
L1 |l evel Not the above three confi gy

A LO | evel

E In unprotected state, corresponding (RDP1 == 0x/
0x33) ;

E The main mempry omr dytandl ock can be read arbitr:
E The write protection property of each page can t

A L1 level
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E The corre¢pRoDnPdli ng= ~0x(A5 & nRDP1 == 0x5A) && (RD

(RDP2 == 0xCOx& N)RDOP2 ==

E Only the read operation of the main storage ar e:
is started from the main flash memory in non det
is all owed;

E Pages 0~1 arye vpruiotobemat € ¢ al

E Other pages can be programmed by the code execu
storage and other functions);

E All pages are not allowed to write or erase in d
mass erase);

E All functions of dioma®RAM tbdeuigmt d TAKGE SWDi nhd t h
or they can be -shaBRAM fhoomugthed DAG/N $WD, whi ch
protection;

E When tpeot eadinedoyotpet iis rewritten to the unplrotec
be automatically erased, and the process is as
automatic whole erasing ope@xkFRF,onwhibel aius ee g thiev a
in the protection state of L1 | evel)

, Write the correct key value e¢dSéenO&TKEYun!l oc

, The bus initiates a command to erase the enti

., Bus writtoe rOexaAdb protection option byte;

, Automatically erase all main storage areas ir

, Automatically write OxA5 to read protection c

., When the system is reset (such as software r
ROP value OxA5) will be reloaded into the sys

E The following access operations to the flash mer
, Access main fl asthm nseRWOM ys tfarraam ebxueiclutt i on code
, Accsest he main flash memory by JTAG, SWV (ser.i

and boundary scanning;

A L2 |l evel: Except that SRAM boot disabled, debug mc
protection |l evédl rcoaewvmraotsilbd emadioftiheed featur dd zerde t
by configuring another option byte, RDP2. No mat
(RDP2==0xCC & nRDP2==0x33), it is L2 level

Tab3s5& | as hwrrieteedlper mi ssi on control table
Boot mode Main Flash . .

protect Changing a Protectior
level ) Level

rm user JTAG/ Mian Flash System Memory SRAM
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Acce a SWD
Before 4KB of flash | Re aMt i-t| Re aMt -t ) Re aM i-t
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-tf Re aM -t ) Re aM i-t
) Re aM i-Hrea
main memory area Er asqg Er ase Er asd
Flash mairmemory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
) Re aM i-tf Re an i-t ) Re aM i- ¢
Flash option byte are Re aM i-Hrea
Er asqg Er ase Er asd
Flash system memory ) ] ) )
prohi prohi| Re an i-HErea prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash )
) Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash Re aM i-t Re aM i-t
) Prohi Re aM i-Hrea
main memory area Er asce Er asd
Flash main memor ;
Y Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level Re ad i-tl Re andt i- t Re ant i- t| the main memory ared
Flash option byte are Erasd Erase Re aM i-Hrea Er as d isautomatically erasec
Flash system memory ] ) ) )
Prohi Prohi Re amd tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
] Readonly Readonly Readonly
main memory area
JTAG/SWD ) ) o
L2 After 4KB of flash ) ) Re awr 1 ) Re aw + § No modification is
. interface is Re awd tetrea
level main memory area ) er as¢ er as g allowed.
disabled.
Flash main memory
Allow Allow Allow
area mass erase
59818 NSING Technologies Pte. Ltd.
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Flash option byte are{ Readonly Readonly Readonly
Flash system memory ) ) )
Prohi| Re awtr tetrea Prohi
area
Read and . Read and
SRAM (All) ) Read and write )
write write
Boot mode SRAM
protect Changing a Protectior]
level Perform user Level
JTAG/SWD | Main Flash | System Memory | SRAM
Access to are
Before 4KB of flash | Re awd + § Re anmd | 1 ) Re avd
] Re awd tetrea
main memory area er asé er asg er as g
After 4KB of flash Reaw i | Re awd i { ) Re avd
) Re awd tetrea
main memory area er asé er asg er as
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
) Reaw | Re amr i { ) Re awd
Flashoption byte ared Re amd tetrea
er as ¢ er asg er asg
Flash system memory ) ) ) )
Prohi Prohi Re amd tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ) _
] Prohi Readonly Readonly Prohi
main memory area
After 4KB of flash Re and ;
) Prohi Re aw tetrea Prohi LO or L2 s allowed.
main memory area er asc
L1 When changed to LO,
level Flash main memory the main memory ares
Area mass erase Allow Allow Allow Allow is automatically erasec
) Reaw i f Re amd  { ) Re awd i f
Flash option byte are{ Re aw tetrea
er as ¢ er asc er asg
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Flash system memory ] ) ) ]
Prohi Prohi Prohib Prohi
area
Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write

Before 4KB of flash

main memory area

After 4KB of flash

main memory area

Flash main memory

area mass erase

No modification is

L2
evel L2 protection level, cannot boot from SRAM allowed.
eve
Flash option byte arej JTAG/SWD is banned|
Flash system memory
area
SRAM (All)
Boot mode System Memory
protect Changing a Protectior
level Perform user Level
JTAG/SWD | Main Flash | System Memory SRAM
Access to are
Before 4KB of flash | Re avd + §§f Re avd | 1 ) Re avd
] Re aw tetrea
main memory area er asé er asg er asd
After 4KB of flash Reaw i | Re awd ) Re avd i
) Re aw tetrea
main memory area er asé er asg er asd
LO ) Changeto Ll orlL2is
Flash mairmemory
level Allow Allow Allow Allow allowed
area mass erase
) Reaw i | Re awd i { ) Re awd i f
Flash option byte are{ Re aw tetrea
er as ¢ er asg er asg
Flash system memor Prohi Prohi Re aw tetrea Prohi
618 18 NSING Technologies Pte. Ltd.
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area
Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash )
] Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re an  { ) Re avd #
) Prohi Re anmd tetrea
main memory area er asé er as ¢
Flash main memor °
Y Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level . Read i { Re awt i 1 _ Re awt i { the main memory areq
Flash option byte are eras et asd Re aw tetrea et as 4 isautomatically eraseg
Flash system memory ] ) ) ]
Prohi Prohi Re amd tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
) Readonly Readonly Readonly
main memory area
After 4KB of flash Re awr 1 ) Re awd #
] Re amd tetrea
main memory area er as¢ er as ¢
Flash main memor
Y| JTAGISWD Allow Allow Allow e
L2 area mass erase No modification
level interface is allowed
Flash option byte are{ ~disabled. Readonly Readonly Readonly
Flash system memory ) ) ]
Prohi Re aw tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write
Note: 1. Erase here refers to flash page erase.
3.22i Cache
I n order to achieve higher system performaspgeeda@GPUn
and t-hpekdwFlash to improve the instruction executi
buffer, t hebl @P U owiwlolr kbeata a higher frequency. When t
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instruction buffer, the CPU can obtain the instruct.i
current instruction SsSequemce,andsitnatctioni epnedect £dd
the Cache will be backfilled and updated. Accordingl

in the Cache.

The main features of ©bOWws:instruction buffer are as f
A 8KB i Cache.

A Support connection mode: 4WAY.

3221Sof t ware interface

A Enabl e

E Provide configurationifCach®bétearse ho knmbl ef di t
(see the FLASH_ _AC. I CAHEN bit).

A Reset

E Provide softw@aehterftcaear whiechi Gasbheltd oismidt i &Rte
switching cannot be switched at the same ti me.
FLASH_AC. I CAHRST, and then turn on FLASH_AC. | CAF

A Lock
E Cache | ocking ned,haannd m he ssoufptpwarrte confi gurati o
way. When all the ways are |l ocked, the newsdat a
the cache, the |l ock state is automatically <cl ear
A Additional remarks

E Selction of Cache replacement algorithm is not si
E When using icache, there is no WB/WT selection v
3222Regi ster description

FLASH AC. | CAHEN and FLASH AC. I CAHRST are the i Cache
r e stpievce | vy .

FLASH_CAHR. LOCKSTRT and FLASH_CAHR. LOCKSTOP are t h
corresponding mode | ock, respectively. After i Cache
the reset value. Set®3.f2.rl2CdBxtBei.ll ot ki naggge met hod o

32230perating process
32231 Cache enable and disabl e

Users can turn on and |Idgwitthceh uocsfefr ipGacghrea ma tn eserdys ttiomeg
area and other memory areas, the i Cache must be cl o
instruction acquisition error will occur.

32232 Cache data refresh

The i Cachkt ds idrestirgmeti on cache. When the instructi ol
jumps between the main memory area and other memory
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to 1 to clear the data in the instruction cache.
Note: FLASH_AC. | CAHRSTbbitt Bwdaiwrrteurns to O when
32233 Cache |l ocking

The software controls the FLASH_CAHR register to | o
efficiency of code execcuht icohna.n niedasc,h ea nndo dtuhlee shiazese foofu r
cache. When using a single channel, you must ensure
channel . Ot herwi se need to use moiroen cchaann nbeel su steod | aact:
foll owing control f1l ow:

1. Set FLASH_CAHR.LOCKSTRT[O] to 1;

2. Execute function 1 that needs to be | ocked in ch
the size of a single channel);

3. Set FLASH_ _CAHR. bOCKS8&TOBPfFO}l he function 1 is execut
4. Then set FLASH_ _CAHR.LOCKSTRT[1] to 1;

5. Execute function 2 that needs to be | ocked in ch
the size of a single channel);

6. After the f unctFLOANS H2 GAsHRe xLeOcCQKtSeETAOP [slgt t o 1 ;

Attention: 1. when t he channel i s | at cheMdir stthes ert
FLASH CAHR. LOCKSTRT then set FLASH CAHR. LOCKSTOP;

2. The order of channel | at clrexmecutt imen ®@FIF,i cotemerywi s
323SRAM

SRAM is mainly used for code operation to store va
maxi mum capacity is 128KB.

SRAM suppwrittse rezade svoraf amyt evorhdal f

SRAM supports cddcde arcwcrersisn f( sSBupsar | Code and DCode) ,
SRAM. The maxi mum address range of SRAM is 0x2000 O0C

SRAM data cannot be retained in Stop2, Standby and V
came retained normally.

The main features are as foll ows:

A The maximum capacity is 128KB in total

A Support -whwytdd /woaldf reading and writing

A 1/ D/ SI DMA1/ MDA2/ ETH can be accessed.

A 1/ D BUS can run programs at full speed from Remap

3.24R-SRA™MRe t e nStRi Advh

RSRAM is also mainly used for code operation, storin
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a total capacity of-SRAMBandh®@RMMsanrma daoersrseotfedR conti
andSHRAM can dbestraegptieece of SRAM. I'n the SB&RAMNND. da s
corresponds to the bus start address of 0x2002 00O
0000~0X20BRAMFBR.ppPOrts read and dwsr iatned awocredsss, oafn db ystu
SBus, DMA1, DMA2, and ETH.

Because the BRAMadddresosntafnuRusly connected to SRAM,
capacity of SRAM available for ef foadcetlisve tihsee biRss it faf
SRAM are different.

RSRAM supports Retention, which can retain data in \
retain); ot her working modes (RUN/SLEEP/ 3TsOPrOe gsuTi OPe2d
contr ol and manage its Retention

Tab3lB&E RAM Capacity Configuration Tabl e

SRAMcapaci |RSRAM c ap{ SRAM bus address range R-S R A Mus address range
6 4 KB 16 KB 0x2000 0000~0x20|{0x2001 0000~0x200
128KB 16 KB 0x2000 0000~0x20|{0x2002 0000~0x200

The main fSRAMr raerse oafs R ol | ows:

A The total c@pppbDtysi palbKB check andd needs to be i
A Byte/halfword/word read and write

A SBu/sDMA1/ DMA2/ ETH can be accessed

A The bus start address is continuously connected toc
A The bus start address changes with the main memory
A Retention is possible, data still ereedsnfiguliendr eoa

325FLASH register

These peripheral registers must be operated as wor ds

3251FLASH register overview

Tab3l76€ LASH rcewdrsvtieaw

7

Offse]  Register s\%\a\ﬁ\m\ﬁ\w\m\m\m\a\a\a\a\:\s]&]:]a]a\:]s\m]w

0

FLASH_AC
000h Reserved

PRFTBFS| 5
Reserved

ICAHEN
o |ICAHRST| 6
~ | PRFTBFE| 4
o |LATENCY| 1

Reset Value

o
[N

o

FLASH_KEY FKEY
004h

Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0

FLASH_OPTKEY OPTKEY
008h

o
o
o
o
o
o

womvne [o [ To o oo e o[ e[ e oo [e Lo e [o o e [o [ e o

FLASH_STS
00Ch Reserved

ECCERR
EVERR
EOP
WRPERR
PVERR
PGERR
RDKEYERR | ©
BUSY

Reset Value

o
o
o
o
o
o
o
o
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o] regser |#|8[2|2|5[8]8|s]c]8]x]=]a]a]x]|a]a]z]a]s]=]a]o|] ][] ] ]]~]]0
i)
E o
OthFLASH_CTRL % g%%%é%g%gg%é@%
w
Reset Value : 00000010001000
FLASH_ADD FADD
o Reset Value OIO‘OIOIO‘OIOIOIOIOIOIOIOIOIOIOIOIOIOIOIOIOIOIOIO‘O‘OIOI IOIO‘O
018h Reserved
o 5 218 |s5|4,
FLASH_OB E § § § ,%J ‘5 E‘ g' E §
01Ch & g S gggmo
Resetvalue 0 1‘1‘1‘1‘1‘1‘1‘1 l‘l‘l‘l‘l‘l‘l‘l 1‘1‘1‘1‘111100
FLASH_WRP WRPT
ozon Reset Value 1|1‘1|1|1‘1‘1‘1‘1‘1‘1‘1‘1‘l‘l‘l‘l‘l l‘l‘l‘l‘l‘l l‘l lllllllll‘l
FLASH_ECC g (I) g §
024h B 5 3 % o
Reset Value & 0‘0‘0‘0‘0‘0 & OIOIOIOIO‘O
028h Reserved
FLASH_RDN FLASH_RDN1 FLASH_RDNO
02Ch Reserved Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0 0 O‘O‘OIO OIOIO‘O
FLASH_CAH LOCKSTOP LOCKSTRT
030h Reserved
Reset Value O‘O‘O‘O O‘O‘O‘O
3252FLASH control and status register
See for abbreviati @nsgecitni oone.gi ster descriptions
3.2521The FLASH access control regi ster (FLASH_/
Address offset 0x00
Reset value: 0x0000 0030
31 . . . . . . . . . . . . . __ 16
Reserved
15 . . . . . 8 7 6 5 4 3 2 0
Reserved ICAHEN |ICAHRST|PRFTBFS|PRFTBFE| Reserved LATENCY
I I I I I I I ™w w T ™w IrWI
Bit figName Description
31: 8 Reserved Reserved, t he meisrettaivmmd du.e mu st be
7 I CAHEN i Cache enabl e
0: turn off i Cache;
1: enabl e i Cache.
6 | CAHRST i Cache reset
0: writing 'O0' is invalid;
1: write " 1° to reset
5 PRFTBFS Prefetch buffer status
66818 NSING Technologies Pte. Ltd.
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Bit figName Description
This bit indicates the status of t
0: The burfdfeet dls cl osed;
1: The prefetch buffer is open.

4 PRFTBFE Prefetch buffer enabl e
0: Close the prefetch buffer;
1: Enabl e prefetch buffer.

3 Reserved Reserved, the reset value must be

2:0 LATENCY ti me del ay
These bits reprYr8€eKt(shetemtclbook)
access ti me.
000: zero period delay, when 0 < S
001: one cycle delay, when 32MHz <
010: two cycle delay, when 64MHz <
011: three cycle del ay,8MiHrzen 96 MHz
011: three cycle delay, when 128MH
Ot her values: reserved

3.2522The FLASH key register (FLASH_ KEY)

Address offset 0x04

Reset W&XXe XXXX

31 16

FKEY[31:16]
15 " 0
FKEY[15:0]

w

Bit fi g Name

Description

31:0 FKEY Used to unlock the FLASH_CTRL.LOCK
3.2523The FLOWSIKKEY register (FLASH_OPTKEY)
Address offset 0x08

Reset wY&XXe X XXX

31

OPTKEY[31:16]

w

OPTKEY[15:0]

w

67818
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Bit figName Description
31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW

3.2524The FLASH status register (FLASH_STS)
Address offset: 0O0x0C
Reset wvalue: 0O0x0000 OOOO

31 16
15 . . . . . __ 8 7 6 5 4 3 2 I 0
Reserved ECCERR | EVERR EOP |WRPERR| PVERR | PGERR | Reserved | BUSY
I I I I I I I rcwl rcwl rewl rcwl rewl rcwl r
Bit figName Description
31: 8 Reserved Reserved, the reset value must be
7 ECCERR ECC error
Read FLASH error, hardware set thi
6 EVERR Erase check error
When the page is eraeerdoandthéehahn
to '"1', and writing "'1° can clear
5 EOP End of operation
When the flash operation (progr amn
this bit to "1', and writing "'1' c
Note: seEeeegsful programming or er a
4 WRPERR Write protection error
When trying tprptegtamh &l wsht addr ¢
to '"1', and writing "'1° can cl ear
3 PVERR progr ammi ngervreari fi cati on
When an error is reported during v
sets this bit to "1°', and writing
2 PGERR Programming error
When trying to program an address
har dwtag et Bies bi t to "1°', and writi
Not e: Bef ore programming, the FLAS
1 Reserved Reserved, the reset val ue must be
0 BUSY Busy

This bit indicates that a hfel dehlghap
operation, this bit is set to hds ;

an error occur s.

3.2525The FLASH control register (FLASH_CTRL)
Address offset: Ox10
Reset val ue: Ox0000 008O0
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31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reselrved ECERRITH EOPITE |FERRITE| ERRITE | OPTWE | SMPSEL | LOCK START | OPTER | OPTPG | Reserved | MER PER PG
, — — — — — — — — — — — — —

Bit figName Description

31: 14 Reserved Reserved, the reset value must be

13 ECERRI TE ECC error interrupt
This bit allows an interrupt to be
goes to ' 1°
0O: Interrupt generation is prohibi
1: Enable interrupt generation.

12 EOPI TE Al l ow operation ompl etion interru
This bit allows an interrupt to be
becomes ' 1°
0: interrupt generation is prohibi
1: interrupt generation is allowed

11 FERRI TE Erase/ Program Verify Error Interru
Ths bit allows an interrupt to be
FLASH_STS. EVERR/PVERR bit goes to
0: I nterrupt generation is prohibi
1: Enable interrupt generation.

10 ERRI TE Error status interrupt all owed
This bit all ows an i nRleasrhupetr rtoor boe
FLASH_STS. PGERR/ FLASH_STS. WRPERR
0: interrupt generation is prohibi
1: interrupt generation is allowed

9 OPTWE Al l ow write option byte
When this bit is "1', the opttbe b
correct key sequence is written in
Co
Software can clear this bit.

8 SMPSEL FIl ash programming mode options
0: SMP1 mode. Before programming,
where the ngragrdmmated, and check
not been erased, the programming o
FLASH_STS. PGERR warning bit wild.l b
1: SMP2 mode. Before programminge
address where the programming is |
directly start programming. I f the
data before, only the same data ca
SMP2 mode,t hogd hdkeatwa sceannot be guar a

7 LOCK Lock
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Bit figName Description
You can only write "'"1' When this
After detecting the correct unlock
After an unsiurcg espdrudt iumrn,octkhi s bi
next system reset.
6 START Start
When this bit is "1 an erase epe
1" by software FaAnNADSH |BTdE € db ¢ oo méds
5 OPTER Er aospet i on bytes.
Di sable option bytes erase mode
Enable option bytes erase mode.
4 OPTPG Program option bytes.
Di sabl e option bytes program mo
Enable option bytes program mod
Reserved Reserved, the reset value must be
MER ass erase.
di sable mass erase mode,;
enabl e mass erase mode.
1 PER Page erase.
0: disable page erase mode;
enable page erase mode
0 PG Progr am.
0: disable program mode;
1: enable program mode.
Note: Pl ease3.rxfféerrd proo gsreactmiong and erasing.
32526The FLASH address register (FLASH_ADD)
Address offset O0x14
Reset value: O0x0000 O00O0O
31 16
I I I I I I IFADDI[31:16]I I I I I I I
15I . . . . . . VIV . . . . . . . 0
FADD[15:0]
Bit figName Description
31:0 FADD Fl ash address
Select the address to be programme
erased when page erasing.
Note: When the FLASH_STS.BUSY bit
3.25270ption byte register (FLASH_OB)
Address offset O0x1C

70818
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Reset value: OX03FF FFFC

31 30 26 25 18 17 16
T T T T T T T T T T T T
RDPRT2 Reserved Datal Date0
1 1 1 1 1 1 1 1 1 1 1 1
r r r
15 10 9 5 4 3 2 1 0
T T T T T T T T T
nRST. nRST
. . DaltaO . . . INot_UsedI . STDBY | sToP WDG_SW RDPRTL| OBERR
r r r r r r r
Bit figName Description
31 RDPRT?2 Read protection L2 | evel protectio
0: Read protection L2 level is not
1: Read protection L2 Il evel is enad

Note: Thi-eanlbyt is read

30: 26 Reserved Reserved, the reset value must be
25:18 Datal[ 7: 0] Dat al
Note: Thi-enlbyt is read
17:10 Dat aO[ 7: 0] Dat a0
Note: Thi-eanlbyt is read
9:5 Reserved Not used, the hardware remains at 1.
4 nNnRST_STDBY Enter Standby mode reset configur g
0: Reset i mmediately after enterin
1: No reset occurs after entering

Note: Thi-eanlbyt is read

3 nNnRST_STOP EntSeTrOP 0/ Silo@R2 reset configuration.
0: Reset occurs i BmOPIOd (SEd@re2aft er
1: No oesers afSTeaP Oe/nSile@Re2ng t he
Note: Thi-eanlbyt is read

2 WDG_SW Set watchdog

0: hardware watchdog;

1: Software watchdog.
Note: Thi-eanlbyt is read

1 RDPRT1 Read protection L1 | evel protectio
0: Read protecdanaoml dd; | evel is not
1: read protection L1 | evel i's enad
Note: Thi-enlbyt is read
0 OBERR Option byte error

When this bit is "1°"', it means t ha

Note: Thi-enlbyt is read

32528Nr i te protection register (FLASH_WRP)
Address offset: 0x20

Reset value: OxFFFF FFFF

NSING Technologies Pte. Ltd.

71818 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



o
L

ap

31

NSING

nsi.ec®m. sg

Bit figName Description

31:0 WRPT Write protect
This register contains the write.p
0: write protection takes effect;
1: Write protection is invalid.
NotTehhese bi-besl gpre read

32529%€ CQC egi FtLAISH_ECC

Addr es 9 x@faf set

Reset Ox®&I00®&: 0000

31 16

Reserved

15 14 13 8 7 5 0

Reserved ECCHW Reserved ECCLW

Bit figName Description

31:14 Reserved Reserved, the reset value must be

13:8 ECCHW After writi nbgi ta FMoarsdh taod dar €3s2s , -btih e
val ue.

7 Reserved Reserved, the reset value must be

5:0 ECCLW After writi nbgi ta PFMoarsdh taod dar €3s2s , -bt h e
val ue.

32521RDN egi st er
Addres's0IE€set

(FLASH_RDN)

Reset' vxad 0 0000

31 25 24 16
Reserved FLASH _RDNI1

15 9 8 ' 0
Reserved FLASH_RDNO

T

Bit figName Description

31:25 Reserved Reserved, the reset val ue must be

24:16 FLASH_RDN1 The address Fl ash redundant bl o

72818
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Bit figName Description
15:9 Reserved Reservedvalthe mesttbe maintained.
8:0 FLASH_RDNDO The address of Flash redundant bl o
325211ICAHR register (FLASH_CAHR)
Address offset: 0x30
Reset value: 0O0x0000 O0OOO
31 16
Reserved
15 8 7 4 3 0
Reserved LOCKSTOP LOCKSTRT
™w ™

Bit figName Description
31:8 Reserved Reserved, the reset value must be
7: 4 LOCKSTOP[ 3: 0|i Cache |l ock stop (see f3.r2.d2Ct8xil8ee d

Chapter).

0: di sabl e

lenabl e
3:0 LOCKSTRT[ 3:0|i Cache Il ock start.

0: di sabl e

1: enabl e
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4 Power control (PWR)

41Gener al descripti

PWR is power management unit
is to contradl fMEUehD pawer

RUBNSLE&ZBTORBTOR3TANDBY and

41.1Power supply

O MCU working voltage (VDD)
VDDA) . aFiolrs ,depl Eiag4elpeooavfee r
of di fferent power domai ns,
domains wil |l be introduced

Vpbpdomain: The voltage

most digital peripheral

VBAT domainputThel tage

(PC13, PCl14, PC15) ports.

VDD t o VBAT.

VDDA domai n: vol tage i
peripherals powered.

BKR and MR are internal

(@]}

VDD and VBAT are generally
contents of the backup area,

battery is required, then
MR
MR is the internal ma i

has two modes, nor mal

reduce power consumption.

Wh e n t he MR enters a

PWR_CTRB. Bit should be

enters the nor mal mo d e,
0.

BKR

BKR is an internal backup
STOP2 mode, the CPU state
and EXTI . When the CPU

The main modduglietsal o fb atchkeu p
PC15BRAR, RTC, BKR and
into a deep sleep state.

74818

vol tage
powered dirercyltyofhkeoept
and VDD is powered b
VBAT must be connected d

enters

nsi.ec®m. sg

control status of di

and wakeup when ev

VBAT mode.

. 8V~3.6V. 't mainly
stuppl y
some Prodver haelodiagnsalwi

| ater chapters of ¢t

bl ock diagram. I n

range is 1.8V~3.6YV,
interfaces power supply.

is 1.8V~3.6V, which
When VDD is powered d

rlaogle armsd 1r 89/e-t3. SWs t

regulators that <ca

SA.ErEtPr onloldeer ,a nrda iSATIO

and | ow power mode,

power mod e, the CPU

0 and the PWR_CTR

PWR_CTRL. PDS bit nee

doBaANDBYwandc ¥YyBAT o mb
maintained and addi

deep sl eep, the PV

area include PWR, I O (
RCC_BDCTRL registers. Wh

SW1 switchesast he |
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been powered down at this ti me.

When reset, SW1 wil |l switch the power supply syst
and VBAT modes, the internal voltage regul ator BKF

During the VDD ni #iDRg i phasd ect edhet he switch b
connected to the VBAT area.

During startup, if VDD is settling quickly and
through the internal di ode conwBACTt ioorn .t hlef btahtet ep
support this injection of current. I't is strong

and the VBAT pin.

I f there is no external battery in the applwidadtiao

100nF ceramic capacitor. I n RUN, SLEEP, STOPO mo «
connected to VDD), the following functions are ave
, PC14 and PC15 can be used for common |1 O ports or

PC13 can be usedTAMRER opimo,n RTOC pcolrec,k cl ock- pi n,
up output

Noti ce:

Due to the fact that the current flowing through
| O output modes of PAO_ WAKUP, P&pad8citboPCils5 ateathm
out put speed is 2MHz. I n addition, these | Os cannc

The current of SW2 wi | | be maintained at 3mA or [
current.

When VBAT supplies power to the backup area, the f
PC14 and PC15 can only be used for LSE pins.

PC13 is used for TAMPER pum,ouWwtTplutal arm or period
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Fi g#4¥Pecower supply block diagram
VDDA domain
(VSSAVREF  X— Analog Peripherals
(1.8V~VDDAWREF+ [X]
HSERC8M PLL
(VDD)VDDA  [—
(VS9VSSA DK—— POR PDR PVD
VDD domain
Flash
GPIOs
vss [—— cPU
SRAM
vDD [X MR {
Digital Peripherals
®
VBAT domain
1 BKR BK Register
) RCC BDCTRL register
vBAT X 0°°
SWL GPIO | RTC |
(PC13,PC14,PC15) | = SRAM |
LSE | IWDG |
| PWR |
LSI
l\o—
SWBo— oo |
SW2
412Power supply supervisor
4121Power on reset (POR) and power down reset
Powem resetpdWwWOR)eawnl ( PDR) circuits are integrated
voltage of 1. 8YV. No external reset circuit is requi
( Yor/por t he chip wildl remain in reset state.
For moreon ndrorsmnaittichi ng power supply reset threshol
relevant data sheet.
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Fi g#z2Waveformsomfr poevedawnd peser
A VDD/VDDA
POR(rising edgg
40mV hysteresis
PDR(falling edg¢
- = T \— — —
| |
| | |
:<_>: Temporization I
| | trsTTEMPO :
| | |
| | |
I I I =
|
|
RESET

4122Programmabl e volP¥Pe detecto

The PVD can be used to monitor the VDD/ VDDA power
PWR_CTRL. PRS[2:0] bits of the power supply control r

The PWR_CTRLSTS. PVDO fVBD/ VBDA saebd vted bienl doiwe athee iPF'VD v

event is internally connected to the interrupth Iine
enabled in the external interrupt reddgii ntgesr .o fDe phen pbixn
line 16, a PVD i nYkRD/r\VuplA Wwisl Ibed oaovu t hveb BPANMDDIDIAs e e s a b o o
the PVD threshol d. For example, this feature can be

Not:i cMCU PVDD tnhereedsshotlo be configured with the PWR_CT
to the registers PWR_CTRL. MSB and PWR_®TRL .PPVRS[t2h r0e]s
configuration.
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Fi g#43Pe&VvD threshold waveform

A vDD/VDDA

100mVv

PVD threshold hysteresis

>
PVD output
4123Brown_oUBOReset
BOR i s -ddowmoweeset controller built into the device,
device wildl remain in reset state.
42Power modes
Overall MCU has 6 power OOPRA,eSTANDBY, SalnEdE Py BSATOPMD,i ST er
performance and power consumption. A summary of MCU
Tabdl®ower modes
Mo d e Condi tion Enter Exit
RUN CPU boot Power on, sys|Enter sl eep, ST
Peri pchoenrfdlgur ati on power-upake standby and VBA
1" SCB_SCR.SLEEPDEEP
0 wake:

1) If entered via WFI or set
SCB_SCR.SLEEPONEXIT =1,
any NVIC interrupt can eki

SCB_SCR.SLEEPONEXIT =
CPU goes to sleep mode and the kernel | 0O,
stops. With all peripherals configured, the | WFI/WFE )
SLEEP o ) 2) If entered via WFE or set
voltage regulator is still running. Any 2" SCB_SCR.SLEEPDEEP

SCB_SCR.SEVONPEND=1, any|

interrupt and eventam wake up the CPU 0, SCB_SCR.SLEEPONEXIT| ) ] )
peripheral interrupt can exit;

=1,
SCB_SCR.SEVONPEND=0, the

No interrupt waiting, CPU ) ) )
external interrupt line exits

returns from ISR
CPU deep sleep mode: WFi WFE wake:
Peripheral clocks, all digital blocks and 1" SCB_SCR.SLEEPDEEP { 1) If entered by WFI, any from

ST OPW
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Mo d e Condi tion Enter Exit

voltage regulators are still running. I PWR_CTPRE .0 external interrupt/event line

HSEHSI/PLL is turned off.

LSE/LSI, RTC or other peripherals can be
configured to wake up.

All SRAM data retention, all IO ports,
IWDG and RTC can be used to wake up th
CPU.

After waking up, HSI is turned on, and the
code starts from where it hangs.

2 PWR _ CTLR$=0/1
Select the main voltage
regulator operating mode

(NVIC enabled), it can be externg
interrupt or internal peripheral
2) If enterel by WFE,
SCB_SCR.SEVONPEND=0, any|
event line from external
3) If entered by WFE,
SCB_SCR.SEVONPEND=1, any|
interrupt from external or internal

peripheral

STOP2

CPU deep sleep mode:

CPU registers are maintained, and all core
digital logic areas arpowered off.

The main voltage regulator (MR) is turned
off and the HSE/HSI/PLL is turned off.
LSE/LSI configurable,

GPIO is maintained, and peripheral 10
multiplexing is not maintained. 16KB-R
SRAM data retention, other SRAM and
register data are lost.

84B BK register retention.

GPIOs and EXTI are enabled.

WFI/WFE

1" SCB_SCR.SLEEPDEEP
1

2 PWR_CTRL2.STOP2S =]

wake:

1) If entered by WFI, any from
external interrupt/event line
(NVIC enabled), it can be externa
interrupt or internal peripheral
2) If enterecby WFE,
SCB_SCR.SEVONPEND=0, any|
event line from external
3) If entered by WFE,
SCB_SCR.SEVONPEND=1, any,
interrupt from external or internal

peripheral

STANDE

The main voltage regulator is turned off an
the HSE/HSI/PLL is turned off.

LSE/LSI isconfigurable.

16KB bytes of RSRAM retention,
configured through
PWR_CTRL2.SR2STBRET. Other SRAM
and register data are lost.

Except for the following
NRST/PA0_WKUP/PC1IAMPER/PC14
OSC32_IN/PC18)SC32_OUT, other 10s
are high impedance.

The 84byte BK regiser data retention,
IWDG, RTC/PAOWKUP/NRST/TAMPER
can wake up the CPU.

WFI/WFE

1" SCB_SCR.SLEEPDEEP
1

interrupt/event

2 PWR_ CTPRS&=1

WKUP high leve|] RTC alarm
high level NRST reset, IWDG

reset

VBAT

CPU off, all peripherals off, main voltage
regulato off, LSE/LSI configurable,
HSE/HSI/PLL off. Except for NRST/PC13
TAMPER/PC140SC32_IN/PC15
OSC32_O0UT, most 10O ports are in high

impedance state.

VDD disable

VDD enable

Not e:
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1. STOPO mode;upaf ttéhre waolkdee can continue running from t

2.l n STOP2 mode, after waking upSRADM earheaa pc aann d egluares
from the stopped positiofmpnianédltihkzedpati pheésalts meee

The running enabl e conddiiftfieornesnto fp odw ef rf ecroennstu nmpotdiud ne smai ¢
tabl e:

Tab428l ocks rubhning state

Stop 0 Stop 2 Standby
Peripheral Run Sleep Wa k e u Wak e u Wa k e ul VBAT
_ capab _ capab _ capab
MR Y Y © - OFF - OFF - OFF
BKR Y Y Y - Y - Y - Y
POR Y Y Y - Y - Y Y
PDR \% \% Y - Y - Y v .
PVD (@] @) o] o] O ) - - -
BKPOR/PDR Y Y Y - Y - Y - Y

HCLK HCLK

CPU Y o - - i - OFF - OFF
Flash o) o} @ - OFF - OFF - OFF
SRAM Y Y Y - OFF - OFF - OFF
R-SRAM Y 0] Y - 0] - (0] - (0]
Backup
Registers v Y Y ) Y ) Y ) v
DMA @] 0] - - - - - - -
HSI o) o) OFF - OFF - OFF - OFF
HSE o o] OFF - OFF - OFF - OFF
LSl O o ¢} - o - o] - )
LSE @) o ¢} - o - o] - )
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Stop 0 Stop 2 Standby
Peripheral Run Sleep Wa k e u Wak e u Wa k e ul VBAT
- capab - capab - capab
CSSs @] O - - - - - - -
RTC / Auto
wakeup @] o (e} ¢} o ] o ] ]
Number of
RTC Tamper 1 1 1 O 1 @) 1 @) 1
pins
USART1/2/3 o) O - - - - - - -
UARTA4/5/6/7 o) O - - - - - - -
12C1/2/3/4 o) O - - - - - - -
SPI11/2/3 o) O - - - - - - -
CAN1/2 0] (0] - - - - - - -
USB 0] (0] - - - - - - -
ETH MAC 0] (0] - - - - - - -
QSPI o) o} - - - - - . .
SDMMC 0] (0] - - - - - - -
ADC 0] (0] - - - - - - -
DAC o) O - - - - - - -
OPAMP 0] (0] - - - - - - -
COMP o) o e} e} - - - - -
DVP 0] (0] - - - - - - -
Tempsensor 0] (0] - - - - - - -
TIMx 0] (0] - - - - - - -
IWDG 0] 0] O O 0] @) 0] o -
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Stop 0 Stop 2 Standby
Peripheral Run Sleep Wa k e u Wak e u Wa k e ul VBAT
- capab - capab - capab
WWDG @] o - - - - -
SysTick O (0] - - - - -
SAC 0] 0] - - - - -
RNG O (0] - - - - -
CRC O o - - - - -
GPIOs O o (0] (0] O o Y 2pins
Note:

1. Y means Yes (enable), -mO@amegansyv ®pitdonOFBpmeansal ¢ os
2. 2pins represePAt0 _2VKWPRk anpg INRS, T

3. MRcan sel eicntortnoa [lwomlokdve mmowem mode

4

FLASH is in sleep (Flash itself) mode.

421SLEEP mode

The CPU stops and all peripher aWsF i marl as d(i snwge lp eas pN\elr
can run ugpnd heakCePU when an int SLE&EPt modeevaht ©o6€¢Oup:
state/function as in RUN mode.

4211Enter SLEEP mode

Enter SLEEP mo d e by executing WF | (wait for i nte

SCB_SCR. SLE@PDBEPending on the SCB_SCR. SLEEPONEXI T,
entry:

A SLE®mPW: I f SCB_SCR. SLEEPONEXI T = 0, then WFI or W
the system enters sleep mode i mmedi atel y.

A SLEBMNEXI T: I f SCBNBXRTS+£+EEPOthe system i mmedi atel vy
from the | owest priority | SR.

I n SLEEP mode, al | I/ O pins maintain the same state]/

4212Exit SLEEP mode

I f  WFI instruction is used t ®tentcearn twmek eS WHER hmeo ddee,v

mode .

| f the WFE instruction is used to enter the SLEEP n
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event ocoapreveWalkecan be generated in the foll owing

A Enable an interalupcommr oher @girspédr instead of NVIC
When MCU wakes up by WFE, the peripheral interrupt
suspend bit (in NVIC interrupt clear suspend regi ¢

A Condrig an external or internal EXTI event mode. Wl
peripheral interrupt suspend bit and the peripher.
clear suspend regidstterclorbecpwnai nlge t oud hmendckvient |
the showtpegti mgalbecause there is no time spent on |

422STOPO0 mode

STOPO mode i s #Was el epn sCeretpexmde combi ned nwistnh prehrei
voltage regulator can be configured in nor mal or | ov
core domain are disabled, suSRABMsamdLal HSIi eginslt élISEc 0

I n STOPO mpides mailnttdiOn the same state as in RUN mod
4221Enter STOPO mode

When entering STOPO mode, the main difference is to
di fference is that MR can run in nor mal RodeP8r Wbhbwi
PWR_CTRL.LPS = 1, MR runs in | ow power mode.

When PWR_CTRL.LPS = 0, MR operates in normal mode.

I n STOPO mode, al | I/ O pins maintain the same state

I f a FLASH operation is in pwbblrebse, dehayedmentbl et
compl et ed.

I f an access to the APB area is in progress, the ti
compl et e.

I n STOPO mode, the following chatrraetiemdisuiidcwsalc amno bter
A Independent watchdog (I WDG): The independent watc
written by software or operated by hardware. Once

generated.
A RTCancbe turned on by register RCC_BDCTRL. RTCEN bi
A Ilnternal RC oscillator (LSI RC): can be turned on
A External 32.768kHz crystal oscillator (LSE OSC): ¢

ADC or DAC campoaleso imorssTlOP&dD mode, ADC and DAC can |
mode.

Not e: I f the application needs to disable the extel
RCC_CTRL. HSEEN bit and then switeh tlhetdhestR€B8_ CIMTRLK
enabled when entering stop mode and the external cl

(CSS) feature must be enabled to detect abneyh aewitoerr nwahl
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mode.

4222Exit STOPO mode

When an int-aprepéenbdori waggenerated to exit STOPO mode,
system cl ock.

When the voltage regulator is operatingvhiem Iwawki magwaelrm
from STOPO mode. I n STOPO mode, the internal regul at
but the corresponding power consumption wil/ i ncreas

423STOP2 mode

STOP2 mode i s bisFed eermp Gdretegpx Enod e, al | core digital
voltage regul ator ( MR) is turned off and the HSE/ |
configurabl e, GPI O urledtieprdteixdam,g pesr ingBRAKdeHti@ali Ooench.e r1 6SKR A
and register data are | ost. 84 bytes of backup regi s
4231Ent er STOP2 mode

To enter STOP2 mo d e, shoul d be configured®S S$CBl1,SC
PWR_CTRL. PDS = 0, PWR_CTRL.LPS = 0.

I n STOP2 mode, if FLASH is being operated, the ti me
is completed.

I f the access to the APB area is i ndeplraoygerde susnt itlhet hte
is completed.

I n STOP2 mode, the following peripherals are avail at
A Ilndependent Watchdog (!l WDG) optional: Once enabl ed
A RTC optional: 1t can be turned on by RCC_BDCTRL. RT
A I nternal RC oscillator (LSI RC) optional: I't can ¢k
A External 32.768kHz crystal oscillator (LSE OSC) or
Note: I f you want to keep deanttae r(ign go bSaT OPv2ar igdebdl Messh, o uslt

4232Ex i t STOP2 mode

When the STOP2 mode is exitedipbyevganer dthiendSdn RiChtoer
the system clock, and the code execution will contir

NotAwoi d exiting STOP2 mode within 100us after enter.i

424STANDBY mode

STANDBY mode -M4 laa <CellteBeapEpmode. The core domain is c
region is open to supply power to BKR.

4241Enter STANDBY mode
When iemg eSTANDBY mode. The main difference is to set
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I n STANDBY mode, all I/ O pins remain high impedance

I f an operation is in progress win |FLbAeSHl,eltahyee dt iumet itlo
is complete.

If an access to the APB area is in progress, the ti:1
compl et e.

I n STANDBY mode, the following featduakscoahrbk betesec
A Ilndependent Watchdog (!l WDG) optional: Once enabl ed
A RTC optional: I't can be turned on by RCC_BDCTRL. RT
A Internal RC oscillator (LSI RC) opltENnNnal: 1t can &
A External 32.768kHz crystal oscillator (LSE OSC) or

A RSRAM data retention, which can be turned on by re
4242EXx i t STANDBY mode

MCU exits STANDBY mode when an ehitgeh onlfad v é&lee sWK HR QRIS
|l ewdl the RTC alarm event occurs. Except for the pow
after waking up from STANDBY state.

After waking up from STANDBY mode, code execution i
vector, etc.). The PWR_CTRLSTS. SBF status flag indic

425VBAT mode

I n VBAT mode the CPU lis auentdroéd, obtl] plkeei mhenavo
LSE/ LSI i s configurabl e, and t he HSE/ HAIMPERIL-PCE4 t
OSC32 | OSEE@BR25 OUT, most | O ports are in high i mpedan

I n VBAT mode, depkingdumngtioonthbhefore VDD is powered do
A RTC optional: 1t can be turned on by RCC_BDCTRL. RT
A Internal RC oscillator (LSI RC) optional: It can
A External 32.768kHzLSH yG3 &)l oopstciidnaalt:o I't can be tur
A RSRAM data retention, which can be turned on by re€
4251Ent er VBAT mode

When VDD is powered down, it will enter VBAT mode at
4252Exit VBAT mode

When VDDtoetthmeonnp aveeret t hreshold, the MCU exits VBAT
area of the MCU wil!| be c¢comploent esleyg ueexnecceut eAd t & a ¢ omadkii
mode, code execution i sThdeRWRcETRLSETEXYBATFosnt aftuer
MCU exits from VBAT mode.
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43Lowower-waktoAWU mode

I n aut omapg i modvea,ket he RTC can be upewwetomwdkse wpthoaol
external i nterr wptpg.ogThannmAToG ep rcd voicdke pr ef freorne nScTeO PfOo, r ST
STANDBY modes. To do this, two of the three optional
RCC_BDCTRL. RTCSEL[1:0] as foll ows:

A 32.768kHz extern@$Cxrystal clock (LSE
This clock source provides an accurate clock refer
A  RC internal crystal clock (LSI RC)

This clock source has the advantage of saving the
than the LSE.

To wake up from STOP2 mode using the RTC alarm event
A Configure EXTI 17 rising edge trigger.

A Configure RTC to enable RTC alarm event.

To wake up from STANDBY mode using RTC alarm event,

VBAT modevadkaenmu@pt vi a RTC.

44PWR registers

441PWR register overview

Tabdd3® WR r eqv esrtwirew

ofiset] Register | & | 8| Q| XN Q[Q[I[I[J[I[R[S[E[S[S[a[I[a][S][S[S]eo][e][r][e]w][~x][e][~][=]o
=
o
c % < S[2:0 E é AR
PWR_CTRL PRSJ2:
000h - Reserved 5|2 (20l z|a S|la|-
#10
Reset Value o[o[oJoJoJoJoJo[o]o
z
w Lo &
o Elaly
PWR_CTRLSTY o) < Q|2
004h - Reserved i~ Reserved ga|g|o|¥
z > =
Reset Value 0 gojofo
gz = ||+
Ak 2
Q
PWR_CTRL2 a2 LSITRIM[4:0 | =2 [e]
008h - Reserved 0|9 [4:01 2|98
ale Slgl|leg|lw
2|2 FlE|on
Reset Value 11]oJaJ1J1Jofo[1]o]o
W
e
PWR_CTRL3
00Ch - Reserved E
w
Reset Value 0

4.42Power contr ol register (PWR_CTRL)

Addr es 9D xdfof set :
Reset OX®I0OO®&(:r0e7s0elt by wakeup from STANDBY mode)
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31 16
15I . . . I10 9 8 7 . 5 4 3 2 1 0
Reserved MSB | DBKP PRS[2:0] PVDEN | (g | CWKUP | PDS LPS
I I I I I w w w I rw rewl  re_wl w w
Bit field [|[Name Description
31:10 Reserved Reserved, the reset value must be n
9 MS B 4bit PVD threshold setting bits.
This bit is operational when PWR_CT
Therefore, t he PWRn&€aRd 3t. & XM&O DEo bfi it
When the MSB bit is 0, the threshol
register (4b|Vol t ag:¢{
0000 2.2v
0001 2. 3v
0010 2. 4v
0011 2.5v
0100 2. 6v
0101 2. 7v
0110 2.8v
0111 2.9v
When the MSB bit is 1, the threshol
register (4b|Vol t agg¢{
1000 1.78v
1001 1.88v
1010 1.98v
1011 2.08v
1100 308
1101 324
1110 342v
1111 360
8 DBKP Cancel the write protection of the
I n the reset stat e, t he RT  raontde chtaec
prevent illegal writing. This bitrsn
0 : Di sable access to RTC and backup
1: Enabl e access to RTC and backup
Note: This bit must remain 1 if the
7:5 PRS[ 2: 0] PVD monitoring voltage selection.
Combi nations of di fferent bits rep
detector.
These bits need to be configured in
t hreshol ds, ode tthlree MBSeBs driitpt i on
NOTE: See the Electrical Characteri
87818 NSING Technologies Pte. Ltd.
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Bit field [|[Name Description
descriptions.
4 PVDEN Power supply voltage monitor (PVD)
0: Disable PVD
1: Enable PVD
3 CSBVBAT Cl ear STANDBY/ VBAT bit.
al ways reads as O
0 : invalid
1: Clear PWR_CTRLSTS. SBF and PWR_CT
2 CWKUP Cl ear wakeup bit.
al ways reads as O
0 : invalid
1: Clear PWR_CTRL®SAShWKU®Ft esvak?2 sys
1 PDS Powagown -gdleeegp bi t .
Operates iwitchnjheactP®8nbit
0: Enters shutdown mode when the CH
regulator is controlled by the LPS
1: Enter standby mode when the CPU
(0] LPS Low power consumption in deep sl eedqg
When PDS=0e wodtfphende PDS bit
0: Voltage regulator on in shutdown
1: Voltage regulator in | ow power n
4.43Power control status register ( PWR_CTF
Addr es 9 xdfdf s et
Reset OX®I00W®: 0000 (not cleared when waking up from
31 16
' ' ' ' ' " Resened ' ' ' ' '
15 9 8 7 4 3 2 1 0
' ' Reserved | ' WKUPEN " Resened VBATF | PVDO | SBF | WKUPF
. . . . . — . . . : : : :
Bit fi el Name Description
31:9 Reserved Reserved, the reset val ue must be ma
8 WKUPEN Enabl e WKUP pin bit
0: The WKUP pin is a general pur pose
CPU from standby mode
1: WKUP pin i sCPwWs &d otno swaakned buyp mo d e,
pudibwn configuration (rising edge on
mode)
Note: This bit is cleared on system
7: 4 Reserved Reserved, the reset val ue must be ma

88818
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Bit fi el Name Description
3 VBATF VBAT il tag
This bit is set by hardwar e aonnd riess €ot
down reset) or set by setting the PW
0: The device is not in VBAT mode
1: The device is already in VBAT mod
2 PVDO PVD output.
This bivtaliisgd ovhleyn PVD is enabled by t
0: VvDD/ VDDA is higher than the PVD t
1: vDD/ VDDA is |l ower than the PVD th
Note: PVD is stopped i ns tsatnadnbdyb ymontoed eq
this bit is O until the PWR_CTRL.PVD
1 SBF Standby fl ag.
This bit is set by hardware armdc/ paomwe
down reset) or by setting the PWR_CT
0: The sysstteamdibsy mmtd ei n
1: The system enters standby mode
0 WK UPF Wake up fl ag.
This bit is set by hardware armdc/ paomwe
down reset) or by setting the PWR_CT
0: No wakeup event occurred
1: A-uwa keev e ntono ctchuer rKdUP pin or a RTC
Note: An additional event is detecte
WKUPEN bit) when the WKUP pin is alr
4.44Power contr ol register 2 (PWR_CTRLZ2)

Addr es 9 xdf8f set

Reset OXQIDBEH4 4 eset by wakeup from STANDBY mode)
31 16
Reserved
15 11 10 9 8 4 3 2 1 0

Reserved RO | s LSITRIM[4:0] o s | vaRZy | sTOP2S
™w ™ ™w ™w ™w ™w ™
Bit fielName Description
31:11 Reserved Reserved, the reset value must be m
10 | WDGRSTEN |[Independent watchdog reset enabl e.
0: I ndependent watchdog cannot gene
1: I ndevme thelmtgy can generate reset t
9 | WDGWPEN I ndependent watchdog wakeup enabl e.
0: I ndependent watchdog wakeup disa
1: I ndependentp wanahldeg wake
NSING Technologies Pte. Ltd.
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Bit fielName Description
8: 4 LSITRI M[4:|LSI correction value
TMP WP EN TAMPER -wmkenabl e.

0: Di sabl e
1: Enabl e

2 SR2STBRET |RSRAM holds the enable bit in stand
0: I'n st ad®RAM meda,i nR di sabl e
1: I'n st ad®RAM medea,i nR enabl e

1 SR2VBRET RSRAM holds the enable bit in VBAT
0: I n VBASRMMdrem®&Ri ns di sabl ed
1: In VBRIRAMMdremains enbale

0 STOP2S STOP2 mode enabl e bit.

0: Not used
1: Enabl e STOP2 mode

4.45Power control register 3 (PWR_CTRL3)

Addr es 9 xdfCf set
Reset Ox®I00®: 5B70

31 16
' ' ' ' ' ' " Resened ' ' ' ' ' '
15 1 0
' ' ' ' ' ' Reserved | ' ' ' ' ' ' EXMODE
Bit fi el Name Description
31:1 Reserved Reserved, the meisrettaivimddi.e must be
0 EXMODE Extended mode control bits.
0: Nor mal mo d e
1: Extended mode
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5 Backup registers(BKP)

51l ntroducti on

The backup memory is |l ocated in the backup domain,
turned of f.oBK&Rihth6r eagitsottearls t hat can be usedet84sto
bytes are notupafffreocm esdy shtye nwaskteandby mode or system r

I n addition, the BKP control regi ster has an tamper

When tmeisyseset, all write operations are disabled
To enabl e, first set the RCC_APB1PCLKEN. PWREN and R
supply and the backup iWR eGCTRilc.ceDBEKHPRP cbki,t antdot beanbbett
backup register.

52Mai n features

A Only need VBAT powebysepphyat bamaiupt aiegi 84 er
A The effective level of the tamper source can be cc
A Can realize t hetcewrntirom imft etrampper or event (BKP_CT

53Function description

A Powdbown backup

A Tamper detection

An tamper detection event <clears al/l backup data re
be enabled by configubing thesB&RPI €TRBRE. TPtEN that t
|l ogi cal AND of the | evel detection signal and the

configured before the TAMPER pin is enabl ed.
When an tamper eveQTRLSTSHeTEET'tidt, itshesBtKPto ' 1'd | f t

(bit "1' in BKP_CTRLSTS. TPINT_EN), an interrupt wil!/l
In order to prevent the software from writing the b
tamper detection pin, when the tamper event is cl ear
should be turned off. After the backup data register
The BKP_CTRL. TP _AdEVt ditseti st he active | evel of

BKP CTRL. TP_ALEV = 0 or 1, i f the TAMPER pin has be
event will occur even though there i.s Thlwemefsomea, otrhd
pin should be connechéeg.to the correct | evel off
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54BKP registers

541BKP register overview

The BKP refpistaddressabbe register

TabstlBKP Regi ster overview

ol regser |#|8[2]8|x]8][&]3|a]n][c]r]a]a]x]a]a]=]a]s]a]g]] ] ] ]]]~]~]c
000h Reserved
BKP_DAT1 DAT[15:0]
004h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT2 DAT[15:0]
008h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT3 DAT[15:0]
00Ch Reserved
Resetvalue 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT4 DAT[15:0]
010h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT5 DAT[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT6 DAT[15:0]
018h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT7 DAT[15:0]
01Ch| Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT8 DAT[15:0]
020h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT9 DAT[15:0]
024h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT10 DAT[15:0]
028h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
02Ch| Reserved
>
Y&
BKP_CTRL <(| n_‘
030h Reserved = =
Reset Value 0|0
z
= HEE
E ElE|ER
BKP_CTRLSTY z '|-|_J z |l 5
034h Reserved = a|g|©
=
Reset Value 0|0 0|00
038h Reserved
03Ch Reserved
BKP_DAT11 DAT[15:0]
040h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
044h| BKP_DAT12 Reserved DAT[15:0]
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oel regser |#|8[2|8|x]8][&]s|c]a][a]r]a]a][5]a]a]=s]]8]=]a]]=]]e ofla|alo
Reset Value 0|0 0 0] 0 0 0|0 0] 0 0 0 0] 0
BKP_DAT13 DATI[15:0]

048h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘0‘0 0‘0
BKP_DAT14 DATI[15:0]

04Ch Reserved
Reset Value 000000‘0‘0‘0‘0 ‘0‘0 0‘0
BKP_DAT15 DATI[15:0]

050h Reserved
Reset Value OOOOOOIO‘OIO‘O ‘OIO 0‘0
BKP_DAT16 DATI[15:0]

054h Reserved
Reset Value OOOOOOIO‘OIO‘O ‘OIO 0‘0
BKP_DAT17 DAT[15:0]

058h Reserved
Reset Value 00000‘0‘0‘0‘0 ‘OIO 0‘0
BKP_DAT18 DAT[15:0]

05Ch Reserved
Reset Value 000000‘0‘0‘0‘0 ‘OIO 0‘0
BKP_DAT19 DAT[15:0]

060h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘OIO 0‘0
BKP_DAT20 DAT[15:0]

064h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘OIO 0‘0
BKP_DAT21 DAT[15:0]

068h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘0‘0 0‘0
BKP_DAT22 DAT[15:0]

06Ch| Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O O‘O
BKP_DAT23 DAT[15:0]

070h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O O‘O
BKP_DAT24 DAT[15:0]

074h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O O‘O
BKP_DAT25 DAT[15:0]

078h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O O‘O
BKP_DAT26 DAT[15:0]

07Ch Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O O‘O
BKP_DAT27 DAT[15:0]

080h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘OIO O‘O
BKP_DAT28 DAT[15:0]

084h Reserved
Reset Value 000000’0‘0’0‘0 ‘0’0 0‘0
BKP_DAT29 DAT[15:0]

088h Reserved
Reset Value 000000’0‘0’0‘0 ‘0’0 0‘0
BKP_DAT30 DAT[15:0]

08Ch| Reserved
Reset Value 000000’0‘0’0‘0 ‘0’0 0‘0
BKP_DAT31 DAT[15:0]

090h Reserved
Reset Value 000000’0‘0’0‘0 ‘0’0 0‘0
BKP_DAT32 DAT[15:0]

094h Reserved
Reset Value 000000’0‘0’0‘0 ‘0’0 0‘0
BKP_DAT33 DAT[15:0]

098h Reserved
Reset Value 000000‘0‘0‘0‘0 ‘O‘O 0‘0
BKP_DAT34 DATI[15:0]

09Ch Reserved
Reset Value 000000‘0‘0‘0‘0 ‘0‘0 0‘0

0AOh| BKP_DAT35 Reserved DAT[15:0]
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ol regser |#|8[2]8|x]8][&]3|0]n][c]r]a]a]x]a]a]=]a]s]a]g]] ] ]| ]]]~]~]c
Reset Value 0|0 0 0] 0 0 0|0 0] 0 0 0|0 0 0] 0
BKP_DAT36 DAT[15:0]
0A4h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT37 DAT[15:0]
0A8h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT38 DAT[15:0]
O0ACh Reserved
Resetvalue O‘O‘OIO‘OIOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT39 DAT[15:0]
0BOh Reserved
Reset Value 0‘0‘OI0‘OIOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT40 DAT[15:0]
0B4h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT41 DAT[15:0]
0B8h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT42 DAT[15:0]
0BCh| Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O

542Backup Data Registee A2]BKP_DATx) (X

Address offset: Ox04 to 0x28,0x40 to 0xBC
Reset Ox®I00®: 0000

15 0
T T T T T T T T T T T T T T

T
DATJ[15:0]
1

™

Bit fiel dName Description
15:0 DAT[ 15:pbackup dat a
These bits can be used to write user dat

Not e: BKP_DATXx registers are nouprfesem ¢
mode. They can be reset by a backup dome

funeti® enabled) by a tamper pin event.

543Backup Control Register (BKP_CTRL)

Address offset:: O0x30
Reset OX®&I00®: 0000

15 2 1 0
Reserved TP_ALEV| TP_EN
™w ™
Bit fiel dName Description
15: 2 ReserveiReserved, the reset val ue must be maint g
1 TP—ALE\Tamper detectionl eTM&MPER pin active
O: A high Il evel on the tamper detection
1: A low | evel on the tamper detection T
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94818 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



ay,
"’: NSING

nsi.ec®m. sg

Bit fiel dName Description
0 TP_EN

Start tamper detection TAMPER pin
O: Tamper detect i osn aTl AgwePnEeRr goli nl O sp aursted a
1: Enbale the tamper detection pin for t

Not e: It is always safe to set the BKP_CTRL.TP_ALEV
clearing both at the same ti mei proadaucmmeraddéadl ts@ ¢ faanmp
BKP_ _CTRL.TP_ALEV bit only when BKP_CTRL.TP_EN is 0.

544Backup Control/ Status Register (BKP_(

Address offset: Ox 34
Reset OX®I00®: 0000

15 10 9 8 7 3 2 1 0
I I Reselrved I I TINTF TEF I I Reserved I I ITPINT_ENCLRTINT| CLRTE
. . . . . : : . . . . — — —
Bit fiel dName Descri ption
15: 10 Reser vdgReser ved, tmues t r dee tmav alt we ned.
9 TI NTF [Tamper interrupt flag
This bit is set by hardware when an t amj

i s cleared by writing a 1 to the CLRTAd NI
cleafedhe TPINT_EN bit is cleared.

0 : No tamper interrupt

1: Generate tamper interrupt

Note: This bit i s onl yupr efsreotm asfttaenrd bsyy snhoe
8 TEF Tamper event sign

This bit is set by hardwar e gvhean ame t ahrg
1 to the CLRTE bit

0 : No tamper event
1: Tamper event detected
Note: A tamper event resets all BKP_DATX
| ong as TEF is 1. When thipgebfior medsieo E
written value wil!/| not be saved.
7 : 3 ReserveiReserved, the reset val ue must be maint g
2 TPI NT_HIAll ow tamper of TAMPER pin interrupt
0 : Di sable tamper detection interrupt

1: Tamper detectiodfPi ENebrupbofi shen8KPe
set to 1)
Not e 1: Intrusive interrupts cannot wake

Note 2: This bit is rewuet famlny safatnarb ys yrs

1 CLRTI Nic) ear TampetremMredugtcti on I n
This bit can only be written, and the r ¢
0 : invalid
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Bit fiel dName Description
1: Clear the tamper detection interrupt
(0] CLRTE [Clear tamper detection events
This bit can only be written, and the r ¢
Oinvalid
1: Clear the TEF tamper detection event
96818 NSING Technologies Pte. Ltd.
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6 Reset and clock control (RCC)

61Reset Contr ol Uni t

Supports the following three types of reset:
Power Reset
System Reset

Backup domain Reset

6.1.1Power reset

A Power resetbccurs in the following circumstances:
Poweron reset (POR reset).

Powerdown reset(PDR reset).

When exiting STANDBY mode.

B

Power resets wild.l reset allFirpdegliest ers except the bac

The reset source in the figure wild.l finally act on
entry vector is fixed at adiakXieeOk06000abD64. For mc

6.1.2System reset

Except the reset flags in the Control/ Status Regi st
Fig##)e a system reset sets all registers to their r
A system reset is generated when one of the foll owir

A low level on the NRST pin (external reset)

Window watchdog end of count condition (WWDG reset)
Independent watchdog end of count condition (IWDG reset)
Software reset (SW reset)

Low power management reset

Power reset

MMU protection reset

RAM parity error reset

Backup domain EMC reset

Retention doma EMC reset

BOR reset

The source of the reset event can be identified by I

NSING Technologies Pte. Ltd.
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status register.

6.12.1Sof t ware reset

A software reset can be generat &€&dMdbpps etcitngont het®YS
Control Regi s tEeM4. tReecfhenri ctaol Qoerfteerxe nce manual for fur

6.1.22Lowower management reset

Lowower management reset can be generated by using

., Generate | ow pewet mwmhragemdretri mg STANDBY mode: Th
NRST_STDBY bit in the wuser option byte. At this t
performed, the system wil be reset instead of ent

Gener atwerl oomanpaoge ment reset when entering STOPO/ ST

NRST_STOP bit in the wuser option byte. At this ti

performed, the system will OPe mesget instead of ent
The system reset signal provided to the chip is out
reset pul 268ssdfuocrrateacnh orfeset source (externalneratade
whi |l BR8Mepin is asserted | ow.

The Figure below shows the system reset generation ¢

Fi g6¥Seystem reset generation

VDD/VDDA

I

<

System Reset NRST PIN
- Filter Schmit [ |<—><:I IWDG reset
WWDG reset

SW reset
Low Power
Management reset

A oo | I
N L RAM parity error
(min 20us) reset
Backup domairEMC
/77 reset

Retentiondomain
EMC reset

BOR reset

6.1.3Backup domain reset

The backup domain has two dedicateld gelPetwert (Batp pd ryl ¥
Di agram) .

The backup domai n r eosfett hies fgod nl eorwa thegd ewheennt sonoeccur s:

Software reset: The backup domain reset can be ger

5
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Under the premise that both VDD and VBAT are power
VBAT is powered on

62Cl ock contr ol uni t

Three different c¢clock sources¥sSCtkhkn be used to drive t

A HSI oscillator c¢clock;

A HSE oscil;lator clock

A PLL clock;

The devices have the following two secondary cl ock s

A LSI: 40shpheled| owtednalveRCi whepbndent watchdog (| WDC
drive RTC. RTC is used to automatically wake up th

A LSE: 32.76pekHzekbowrnal crystal can also be sel ect

Eah clock source can be turned on or off independent

Several prescalers can be used t osgxoad i ARB e( AMBR2 )f,r ea

speed APB (APB1) domgiuranci Ebe omaxihmumHBT APB2, and

72MHz, and 36MHz respectively. The clock frequency ¢

RCC provides the Cortex System Timer (SysTick) exte

clock or Cortex clock(HCLK) can be selected to dri ve

Register. The ADC clock is generated by dividing the

The clock frequencies of tiTmeese agare atuwo maceémad il s s e

A f the APB prescaler is 1, the timer clock frequei
to which the timers are connected.

A Otherwise, they are set to twice t e ef rcoqmunercdye daf

FCLK is-—-tumeihgeel BAMMFof FE€ormerke det ai |l £,-M4r etfeecrh nti @ a
reference manual
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HSE|

Fi g6r2Cd ock Tr ee
FLASH_CLK
CIOCk Tree HSE TRNG 1M to Flash programming
Legend - | /I;/Tlf07;(zr4> TRNG_CLK 1M
HSE= High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal Dﬁ Prescaler————— ADC1/2/3/4_CLK 1M
LS| = Low-speed internal clock signal HSI 3
P 9 ADCI1MSEL! faj2iti32
USB | 48MHz USB CLK
Prescaler, to USB interface
/1/1.5/2/3
RNGC prescalgr
1112131411 132 RNGC CLK
12S3CLK
12S2CLK
/?J?ei;tr ADC1/2/3/4 PLLCLK
11/2/1 1256 ADCUV/2/3/4 CLK
ADCPLLPRE§4] ADCU2/3/4 HCLK
ADC HCLK
—— prescaler CKMOD(ADC_CTRL3)
112/n 132
FCLK
HSI RC SCLKSW
8MHz HCLK CcPU
PLLMULFCT |HSI AHB BUS
SysTick
0SCOUT [HASE oS SYSCLK PrAe';CBaler HCLK 4
OSCIN E:]‘HZMHZ x17..x32 |PLLCLK| 2l 1512 SAC CLK SDIO_CLK
CRC CLK QSPLCLK
= DMA1/2_CLK
PLLSRC o o | 36MHz MAX PCLK1to
PLLHSEPRES 1U2/4/8/16 APBL peripherals

1. TIM 2/3/4/5/6/7
OSG2 OUTLH LsE osc RTC CLK If(APBL Prescaler 1) x1——» TIM 2/3/4/5/6/7_CLK
0SG32 IN 32768KHz] LSE - else 2
’7 APB2
RTCSEL L | Prescaler 72MHz MAX PCLK2to
:?}LEZC LSl IWDG_CLK /24816 APB2 peripherals
TIM 1/8
If(APB2 Prescaler 1) x1
else 2
TIMY8 CLK
 HSI
HSE SYSCLK
MCO [Je—— SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 12/3/4/...115
ETH MIl_TX_CLK [}
L ETH MIl_TX_CLK
ETH MII_RX_CLK I—
MIl_RMII_SEL
MAC_SPEED ——————— ETH_MII_RX_CLK
ETH_RMII_CLK
1. When HSI i s usefd akethRleL i mlpack, the maxi mum frequency that
2. For more details about the internal and external stelcetcikons ou
in the product datasheet
3. When PsLell écst ed as system clock source, PLL minimum clock o
6.22HSE <cl ock
The -dpgad external clock signal (HSE) can be generat
. HSE external crystal/ceramic resonator
10/® 18 NSING Technologies Pte. Ltd.
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HSE user external clock
To reducdlistortion of the clock output and shorten the atarStablize time, the crystal/ceramic resonator and
load capacitor must be placed as close as possible to the oscillator pins. The load capacitance value must be
adjusted according to the chosen osalat

Fi g6t3HSSE/ LSE cl ock source

External Clock CrystalCeramicResonators
OSC OuUT OSCIN OSC OuUT
[ [ [ [
L
T (Hiz)
External Clock Source Crystal
C1 -[ c2 :|-

6221External c¢clock source (HSE bypass)

I n this mode, an external clock source must be prov
mode by seQ tdTRL .tthSeEBRPC and RCC_CTRL. HSEEN bits. The
squar e, sine or triangle wave) must be connected to

(H4) . FSg@d e

6222External crystal/ceramic resonator (HSE cr:
The 4 to 32 MHz external oscillator has the advantag
associated hairdrwair® <loiigi6gien Btseemor e detail s, pl eas

characteristics section of the datasheet.

The RCC_CTRL. HSEBBF wh it hsepnedetdb ae xhtiegrhn a | oscillator is
clock is not released until this bit is set bryuphtar d\
Register (RCC_CLKINT).

HSE cl ock camnhbde osfwWi tbeyhesdktan ng the RCC_CTRL. HSEEN b

6.2.3HS | cl ock

The HSI (High Speed Internal) clock signal i s gener ¢
as system clock or as PLL input aftecl dcki dbongcbywPk"
external devi ces. It also has a shorter startup tin
accurate even with calibration.

The HSI clock frequency of each chinpg hahse bfeaecrt ocrayl. i BAr
reset, the factory calibration value is |l oaded into

I f the user application is subject to voltage or tem
The HSIhcfyre@qume be tri mmed by using the RCC_CTRL. HSI TI
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The RCC_CTRL. HSI RDF bit flag indicates if the HSI R C
not released until this bit is soeftf buysihnagr dvhaer eRCCH T |
I f the HSE crystal oscillator fails, the HSTIDERCK

Security System.

6.24PLL ¢l ock

The internal PLL can be used to Reaftedii mglegClt dv @ k, Hhrlee e r
PLL canfiioghur(selection of Pdividen)i napnudt neul lotcikp I (i HSalt/i HDShE f:
before enabling PLL. Once the PLL is enabled, these
using control bits in RGC_CTRL and RCC_CFG registe

I f the PLL interrupt is enabled in the clock iinterr.
ready.
I f the USB interface needs to be used in the appliceze

provedd8MhRz USBCLK cl ock.

6.25LSE cl ock

The LSE crystal is a 32.768KHz | ow speegdowrtenndl|l acec
clock sourteméocl bbbk oerabther timing functions.

The LSE clock is emaRCe@dBR@TURI.i s bENMN dbibty. t h

The RCC_BDCTRL.LSERD bit indicates whether the LSE ¢
signal is not released until this bit is seteqlueshar
can be generated.

6251LSE external c¢clock source(LSE bypass)

I n this mode, an external clock source with a freque
by setRCQgBDORRLEBMRCLCNBDCTLRRLEEN bit s. The external c
triangle wave) with 50% duty cycle must be connected
fl oat-Zhg (Hi

6.2.6L S| cl ock

The LSI RC can clock the | WDG aMdmAaWEsi nTE&EORSG/ STOB !
about 40kHz. For further information please refer toc

The LSI c¢clock can be turned on or off wusing the RCC_

The RCC_CTRLSTS. LSIeRD ibfi tt hfel agSIi mcdioccak is stabls. At
bit is set by hardware. An interrupt c&CCbE€LEeENTGr at €

62.61L S| cal i brati on

The intepead obboswill atborrtled]l toamcmompenaslate for its fre
base with acceptable accuracy, and an independent wq
from the LSI).
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Calibration can be achievedy bysime@stulre ngl Mh'es LiSd p wctl «
measurement is guaranteed by the accuracy of the HS
adjusting the 20 bit prescaler of the RTC,oudndioet &
calcul ation.

The LSI calibration steps are as foll ows:
Turn on TI M5 and set channel 4 to input capture n

Set the AFI O_RMP_CFG. TI M5CH4_RMP bit to 1, and co

Set the 20 bit prescaler based on the measurement

1
2
3. Measure LSIrclghkTFMequaptcyr e hcompare 4 events or
4
ti meout .

6.27System clock (SYSCLK) selection

After a system reset edtlase HBlk eysitlelmacdociks $¢ilsgannc

used directly or indirectly through the PLL as the s
Switching from one clock source to another wilay only
to start the stabilization phase or PLL stabifl itzhad i o
system clock will not occur until the target <c¢l ock s

Status bits in the clock cartrcdlocrkegisstrerad(yR@® dC WRIL X
as the system cl ock.

6.28Cl ock security system (CLKSS)

Clock security system can be activated by software
clock detector isebngbbédthételEEtbecst hatop, dafnfd di s

If the HSE clock fails, the HSE oscillator willo be
the break input of the advenCleadc k iSeauwr i(tTy My satnedm TII ny
generated, allowing the software to execute rescue o0

Maskable InterruptEM4i.nterrupt of the Cortex

Once the CSS is ackitvaitiéeéd, antlet CESHERt et bpapt i s ger
generated. The NMI will be executed continuously wun
necessary to clear the CSS interbuptibytéset NMhghahdl

I f the HSE oscillator is directly or indirectpyt use:
clock, and the PLL clock is used as the systemet!| ock
HSI oscillator and the disabling of the exterpal HSE
clock then upon HSE clock failure, the PLL will be t

6.29RTC <cl ock

By programming RCC_BDCTRL. RTCSEK[ 3o clei tanh tlre eRT QC
LSI c¢clocks. This selection cannot be changed unl ess
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The LSE clock is in the backup domai n, but the HSE &

A | f LSE is selected as RTC clock

E As lasng/BAT remains powered, the RTC continues t
of f .
A I'f LSI is selectaeap anithdé AWVW) omabick: wake

E If the VDD supply is cut off, the AWU stnbt.Rs 6car
LSI Clock.

A I'f the HSE clock is divided by 128 as the RTC cl oc

E If the VDD power supply is couturofefd of ftiieé hientpew
1.8V domain is cut off), the RTC state is indete

E The PWR_CTRL.DBKP bit of the 4.ofwehustontie o$etre(t
write protection of the backup power domain) to

6.210Wat chdog <cl ock

If the | WDG is started by either hardware option or
be disabledscAftatorthesLStabilized, the clock is prc

6.2.11Cl ock out put ( MCO)

The microcontroller c¢clock output (MCO) capability al

The corresponding GPI O portcoegéespendimugtf brectciomrf.i
signals can be selected as the MCO cl ock:

A SYSCLK

A HSI

A HSE

A PLL clock division
-

he clock selection is controlled by RCC_CFG. MCOJ[ 2: (

63RCC Regi sters

The RCC registers are accessdbberitptoaghi AHBsbbtsl | @k

6.3.1RCC regveterew

Tab6tl& CC r eogviesrtveire w

31
30
29
28
27
26
24
18
16
2

1

0

oiise]  Regiser MNIEIE a8 2] s [~ [e]=]~]"

RCC_CTRL HSICAL[7:0] HSITRIM[4:0]

000h Reserved Reserved

PLLRDF |25
PLLEN

o©| CLKSSEN (19
HSEBP
HSERDF (17
HSEEN
Reserved
HSIRDF
HSIEN

o
o
o
o
o

Reset Value

[
[

oJoJoJoJoJoJoJo[1]oJoJoTJo
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Reset value: O0x0000 0083
31 26 25 24 23 20 19 18 17 16
I I Reselrved I I PLLRDF | PLLEN I Rese,:rved I ICLKSSEN| HSEBP | HSERDF | HSEEN
is S 55 1
I I I HSICAIL[7:0] I I I I HISITRIM[4:IO] I Reserved | HSIRDF | HSIEN
- A
Bit Field |Name Description
31: 26 Reserve(Reserved, the reset value must be m
25 PLLRDF PLL clock ready flag
Set by hardware once PLL is ready.
0: Phbatiseady
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When e
cleared by hardware. This bit canno
cl ock.
When the HSI/HSE iceufsed talsetRleL cl toh
turned on wuntil the HSI/HSE clock i
0: Di sabl e PLL
1 Enable PLL
23:20 Reserve(Reserved, the reset value must be m
19 CLKSSEN|Cl ock security system enabl e
Set and cleared by software
0 Di salbdé ek tdhet ect or
1 Enable the clock detector if the
18 HSEBP Externapedd ghhl ock bypass enabl e
Set and cleared by software. This b
di sabl ed.
0 Di sabl e t heHShEy poasscsi |fluantcotri on o f
1 Enable the bypass function of HS
17 HSERDF Externapedd ghl ock ready fl ag
Set by hardware once HSE is ready.
the HSEEN bit is cleared.
0: HSE is not ready
1: HSE is ready
16 HSEEN Externapedd ghl ock enabl e
Set and cleared by software. When e
cleared by hardware. Thiisusddiditectigaa nn o
indirectly as the system clock.
0: Disableaet dhSE osci ||
1: Enable HSE oscillator
15: 8 HSI CAL[ 11 nt er msapleehdi gchh ock cal i bration value

10/818
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Bit Field |Name Description
These bits are automatically initia
7:3 HSI TRI M[|[I nt er mrsapleehdi gchh ock correction value
Written by software. The values of nt
order to form the final wvalue for ¢
0 s c i [Thea&rimming.step is around 40 kHz between two consecutive HSICAL
stepsnd the default value is 16, whic
2 Reserve(Reserved, the reset value must be m
1 HSI RDF I nt er rsaple ehdi gchh ock ready fl ag
Set by hardware once HSI is stablreda
8 MHz oscillator c¢clock cycles to go
0: HSI is not ready
1: HSI is ready
0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This b
system clock. When r esttuarnndibrnyg nfordoem osrt
occurs, set by hardwafmbedisobénhabhbheno
HSI is used directly or indirectly
0: Disable HSI oscillator
1: Enable HSI oscillator

6.3.3Cl ock ConfiguratiF@) Register (RCC_C

Address offset: Ox04
Reset val ue: 0x2000 00O0O

31 28 27 26 2 3 ) 21 18 17 16
MCOPRES[3:0] PI%%%L MCO[2:0] USBPRES][1:0] PLLMULFCTI[3:0] PLLISE | PLLsRC
1 1 1 1 1 1 1 1 1
™w ™w ™w ™w ™ ™w ™
15 14 13 11 10 8 7 4 3 2 1 0
T T T T T T T T T T
Reserved APB2PRES[2:0] APBIPRES[2:0] AHBPRES[3:0] SCLKSTS[1:0] SCLKSW[1:0]
™w ™w ™w T ™w

Bit Fi el Name Description

31:28 MCOPRES][ 3: 0| MCO prescaler

Set and cleared by software

0010: Divide PLL c¢clock by 2 as MCO
0011: Divide PLL clock by 3 as MCO
0100: Divide WMCD clock by 4 as
0101: PLL clock divided by 5 as MC
0110: Divide PLL clock by 6 as MCO
0111: Divide PLL clock by 7 as MCO
1000: Divide PLL c¢clock by 8 as MCO
1001: PLL clock divided by 9 as MC
1010: Divide PLL «lkock by 10 as MC
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Bit Fiel Name Description
1011 Divide PLL clock by 11 as MC
1100 PLL clock divided by 12 as M
1101 Divide PLL clock by 13 as MC
1110: Divide PLL clock by 14 as MC
1111: Divide PLL clock by 15 as MC
Ot her values: not allowed to set
27 PLLMWCT] 4] This bit is combined with bit[21:1
refer to PLLMULFCT[ 3:0].
26: 24 MCO[ 2: 0] Mi crocontroller clock output selec
Set and cleared by software.
0XX: no clock output
100: Select sysvoempotock (SYSCLK)
101: selectspeattechatkh({HBBIl) output
110: selecspeederchalckhi /IBE) out put
111: Select the output after PLL f
Notice: This clock output may be t
clock source.
When the system clock is output to
not exceed 50MHz (the highest freq
23:22 USBPRES[ 1: 0|USB prescal er.
Set or cleared by software to gene
bimwsst be valid before enabling thg
register.
00: Divide the PLL c¢clock by 1.5 as
01l: The PLL clock is directly wused
10: Divide the PLL c¢clock by 2 as t
11: Di vi de t het hPeL LUSB occlkocbky 3 as
21:18 PLLMULFCT[ 3|PLL multiplication factor (includi
Written by software to define PLL
written when the PLL is disabl ed.
144MHz.
00000i nput clock T 2
00001: PLL input clock T 3
00010: PLL input clock T 4
00011: PLL input clock T 5
00100: PLL input clock T 6
00101: PLL input clock T 7
00110: PLL input clock T 8
00111: PLL input clock T 9
01000: PLL input clock T 10
01001: PLLT ihput clock
01010: PLL input clock T 12
01011: PLL input clock T 13
10/ 18 NSING Technologies Pte. Ltd.
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Bit Fiel Name Description
01100: PLL input clock T 14
01101: PLL input clock T 15
01110: PLL input clock T 16
01111: PLL input clock T 16
10000: PLL input clock T 17
10001: PLL input clock T 18
10010: PLL input clock T 19
10011: PLL input clock T 20
10100: PLL input clock T 21
10101: PLL input clock T 22
10110: PLL input clock T 23
10111: PLL input clock T 24
11000: PLL input clock T 25
11001: PLL input clock T 26
11010: PLL input clock T 27
11011: PLL input clock T 28
11100: PLL input clock T 29
11101: PLL input clock T 30
11110: PLL input clock T 31
11111: PLL input clock T 32
17 PLLHSEPRES HSE prescaler for PLL input
Set and c | e dodwide HSEbefsrePLL emeyr & hi s b t
written whembHLel.i s
0: HSE clock not divided
1: HSE divided by 2
16 PLLSRC PLL clock source
Set and c | e doselatt PhLyclock sofirtcew®&ahies bit ¢
written when PLL is disabled.
0: HSI clock divided by 2 is wused
1: HSE cbckselected as PLL input clock
15: 14 Reserved Reserved, the reset value must be
13:11 APB2PRES[ 2: |APB #Mipgegled (APB2) prescaler
Set and cleared by software to con
(PCLK2). Make sumet tédxate®®CLK2MIdD e s
Oxx: HCLK not divided
100: HCLK divided by
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
10: 8 APB1PRES[2: |APB -spwed (APB1) prescaler
Set and cleared by software toockcon
(PCLK1). Make sure that PCLK1 does
Oxx: HCLK not divided
10/® 18 NSING Technologies Pte. Ltd.
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Bit Fiel Name Description
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
7: 4 AHBPRES[ 3: 0|AHB prescaler
Set and cleared bydbswoifs$wanef aot con
( HCLK) .
Oxxx: SYSCLK not divided
1009¥.SCLK divided by 2
100Sl:SCLK divided by 4
1019¥"SCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
1108l.SCLK divided by 128
1119YSCLK divided by 256
1111:SYSCLK divided by 512
3:2 SCLKSTS[1:0[{System clock switching status
Set and cleared by hardware to ind
00: The system clock comes from HS
01l: The system clock comes from HS
10: The systefmromotkecBmkE output
11: Unavailable
1:0 SCLKSW[ 1: 0] |System clock switch
Set and cleared by software to sel
Set by hardware to force HSI selec
mode, or when th&CEBSETRLKISISENt 0 s feo
00: Select HSI as system clock
01l: Select HSE as system clock
10: Select PLL output as system cl
11: Unavailable
6.34Cl ock I nterrupt Register (RCC_CLKI NT)
Address offset 0x08
Reset value: 0x0000 00O0O
31 i i i i i 24 23 22 i 21 20 19 18 17 16
T e | S EREIEES
15 i i 13 12 11 10 9 8 ‘;] 6 i S ‘Z ‘;/ ‘;[ Y V(;]
Reserved PLLRDI | HSERDI | HSIRDI | LSERDI | LSIRDI | ¢ s Reserved PLLRDIF [HSERDIF| HSIRDIF | LSERDIF | LSIRDIF
. . — — — — — : . : : : : :
11/B 18 NSING Technologies Pte. Ltd.
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Bit FiellName Description

31: 24 Reserved Reserved, the reset value must be 1|

23 CLKSSI CLR Clock security system interrupt cl ¢

Set by the software to clear the CI
0: No effect
1: Clear the CLKSSIF flag

22:21 Reserved Reserved, tmues tr dee tmav anlt e ned.

20 PLLRDI CLR PLL ready interrupt clear

Set by the software to clear the Pl
0: No effect

1: Clear the PLLRDIF flag

19 HSERDI CLR HSE ready interrupt <clear

Set by the software to clear the HJY
0: Not wused

1Cl ear HSERDIF fl ag

18 HSI RDI CLR HSI ready interrupt clear

Set by the software to clear the HJY
0: Not wused

1: Cl e the HSIRDIF flag

[}
—

17 LSERDI CLR LSE ready interrupt clear

Set by the software to clear the L
0: Not wused

1: Cl e LSERDIF fl ag

[}
-

16 LSI RDI CLR LSI ready interrupt clear

Set by software to clear the LSIRD
0: Not wused

1: Clear the LSIRDIF flag

15: 13 Reserved Reserved, the reset val ue must be 1

12 PLLRDI EN PLL ready interrupt enabl e

Set cdreéaared by software to enable a
0: Di sable PLL ready interrupt

1: Enabl e PLL ready interrupt

>
Q

11 HSERDI EN HSE ready interrupt e bl e

Set and cleared by so ware to enal

—h
—

0: Di sablenHSErupady
1: Enabl e HSE Ready Interrupt
10 HSI RDI EN HSI ready interrupt nabl e

e
Set and cleared by software to enal

0: Di sabl e HSI ready interrupt
1: Enabl e HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e
Se and cleared by software to enabl
0: Di sable LSE ready interrupt
1: Enabl e LSE ready interrupt

NSING Technologies Pte. Ltd.
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Bit FiellName Description
8 LSI RDI EN LSI ready interrupt enabl e
Set and cleared by software to enatl
0: Di sakbhdyLSEhterrupt
1: Enabl e LSI ready interrupt
7 CLKSSI F Clock security system interrupt f1 g
Set by hardware when a failure is (¢
0: No clock security system interr|
1: Clockssemurntgrseypt caused by HJ
6:5 Reserved Reserved, the reset val ue must be 1
PLLRDI F PLL ready interrupt flag
This bit is set by hardware when P
This bit is cl| eartehde bPyL LsROCfItGlaR eb ibty.
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by hardware when HSERDIEN i s sg
This bit is cl| eartehde bH/S ESRCIfItGlaR eb ibty.
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
2 HSI RDI F HSI ready interrupt fl ag
Set by hardware when HSI RDIEN is sg¢
This bit is cyeaetdi by tshét MEERDbCL
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
1 LSERDI F LSE ready interrupt fl ag
Set by hardware when LSERDIEN is sg
This bit tise cd cfatrveadr ebyby setting th
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
0 LSI RDI F LSI ready interrupt flag
Set by the hardware when LSIRDIEN i
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by

6.35APB2 Peripher al Reset Register (RCC_/

Address offset: O0xO0c
Reset value: 0O0x0000 O0OO
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31 21 20 19 18 17 16
T T T T T T T T T T
UART7 | UART6
. . . . IReservedl . . . . 12C4RST [123RsT | UARTT | UARTS | pyprsT
™ ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T
Reserved | USRI | TIMSRST| SPIIRST | TIMIRST Reserved IOPGRST|IOPFRST | IOPERST [IOPDRST|IOPCRST |IOPBRST|IOPARST | Reserved |AFIORST
1
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
Bit FiellName Description
31:21 Reserved Reserved, the reset value must be
20 | 2C4RST 12C4 reset

Set and cleared by software.
0: Clear the reset
1: Reset 12C4

19 I 2C3RST 12C3 reset

Set and cleared by software.
0: Clear the reset

1:Reset 12C3

18 UART7RST UARTY reset

Set and cleared by software.
0: Clear the reset

1: Reset UART7

17 UART6RST UART®6 reset

Set and cleared by software.
0: Clear the reset

1: Reset UART6

16 DVPRST DVP reset
Set and cleared by software.
0: Clear the reset

1: Reset DVP
15 Reserved Reserved, the reset value must be
14 USARTI1RST USARTI1 reset

Set and cleared by software.
0: Clear the reset
1: Reset USART1

13 TIMBRST TIM8 timer reset

Set and cleared by software.
0: Clear the reset

1: Reset TIM8 timer

12 SPI1IRST SPI1 reset

Set and cleared by software.
0: Clear the reset

1: Reset SPI1

11 TIM1RST TIM1 timer reset

Set and cleared by software.
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Bit FiellName Description

0: Clear the reset
1: Reset TIM1 timer

10: 9 Reserved Reserved, the reset value must be
I OPGRST GPI O port G reset.

Set or cleared by software.

(e¢]

0OCl ear the reset
1: Reset GPI O port G
7 I OPFRST GPI O port F reset.

Set or cleared by software.

0: Clear the reset
1: Reset GPI O port F
6 | OPERST GPI O port E reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port E
5 | OPDRST GPI O poerstetD
Set or cleared by software
0: Clear the reset
1: Reset GPI O port D
4 | OPCRST GPI O port C reset
Set or cleared by software
0: Clear the reset
1: Reset GPI O port C

3 | OPBRST GPI O port B reset.
Set or cleared by software.

0: Clear the reset
1: eResGPI O port B
2 | OPAMPRST GPI O port A reset.

Set or cleared by software.
0: Clear the reset
1: Reset GPI O port A

1 Reserved Reserved, the reset val ue must be
0 AFIORST Alternate function 10 reset

Set and cleared by software.
0: Clear the reset

1: Reset Alternate Function

6.3.6APB1 Peripher al Reset Register (RCC_/

Address offset: Ox10
Reset val ue: Ox0000 0O0O0O
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved | DACRST| PWRRST| BKPRST|CANZRSTCANIRST Reserved USBRST| 12C2RST| 12CIRST URRTS | URRTA | USARTS | USART2] Reserved
5 14 13 1 o110 S S SR S SR SR SR
SPBRST| SPRRST Reslerved W%DTG I I Reservec; I TIM7RST| TIM6RST| TIM5RST| TIM4RST| TIM3RST| TIM2RST]
w w I w I I I I w w w w w w
Bit FiellName Description
31: 30 Reserved Reserved, the reset value must be
29 DACRST DAC interface reset.

Set or cleared by software.

0 Clear the reset

1: Reset the DAC interface
28 PWRRST Power interface reset

Set and cleared by software.

0 Clear the reset

1: Reseti nther fpaoove r
27 BKPRST Backup interface reset.

Set or cleared by software.

0 Clear the reset

1: Reset the Backup interface
26 CAN2RST CAN2 reset

Set or cleared by software.

0 Clear the reset

1: Reset CAN2
25 CAN1RST CAN1l reset

Set or cleared by software.

0 Clear the reset

1: Reset CAN1
24 Reserved Reserved, the reset value must be
23 USBRST USB reset.

Set or cleared by software.

0: clear the reset

1: Reset USB
22 | 2C2RST 1 2C2 reset

Set and cleared by software.

0 Clear the reset

1: R e2sG2t
21 | 2C1RST I 2C1l reset

Set and cleared by software.

0 Clear the reset

1: Reset I 2C1
20 UARTS5RST UARTS5 reset.

Set or cleared by software.
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Bit FiellName Description
0: clear the reset
1: Reset UARTS
19 UART4RST UART4 reset
Set and cleared by software.
0 Clear the reset
l1Reset UARTA4
18 USART3RST USART3 reset.
Set or cleared by software.
0: clear the reset
1: Reset USARTS3
17 USART2RST USART2 reset
Set and cleared by software.
0 Clear the reset
1: Reset USART2
16 Reserved Reserved, the reset value must be
15 SPI 3RST SPI' 3 reset.
Set or cleared by software.
0: clear the reset
1: Reset SPI 3
14 SPI 2RST SPl1 2 reset.
Set or cleared by software.
0: clear the reset
1: Reset SPI 2
13:12 Reserved Reserved, the reset value must be
11 WWDGRST Window watchdogeset
Set and cleared by software.
0: Clear the reset
1: Reset window watchdog
10: 6 Reserved Rese,yr vielde reset val ue must be maint
5 TI M7RST TI M7 timer reset.
Set or cleared by software.
0: clear the reset
1: Reset the TI M7 ti mer
4 TI M6RST TI M6 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M6 ti mer
3 Tl M5RST TI M5 t éemet
Set and cleared by software.
0 Clear the reset
1: Reset TI M5 ti mer
2 TI MARST TI M4 timer reset
Set and cleared by software.
11/8 18 NSING Technologies Pte. Ltd.
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Bit FiellName Description

0 Clear the reset

1: Reset TI M4

ti

mer

TI M3RST TI M3 t i
Set
0 Clear the reset

1: RTel sMe3t

me r
and cl

ti mer

eared

reset

by

software.

TI M2RST TI M2 ti
Set
0 Clear the reset

1:

mer

and cl

Reset TI M2

ear ed

ti

reset

by

mer

software.

6.3.7JAHB Peri pher al Cl ock

Address offset Ox14

Reset val ue: Ox0000 0014

31

Enabl

e Register

18 17 16

Reserved

ETHMAC

QSPIEN| =Y

15 14 13 12 11 10 9 8 7 6

w
1

w

3 2 0

Reserved

ADC4EN|ADC3EN|ADC2EN |ADCI1EN| SACEN | SDIOEN |RNGCEN CRCEN

Reserved

FLITFEN

Reserved SRAMEN| DMA2EN|DMA 1EN

w w w w w w w

w

w w w

Bit FiellName Description

31:18 Reserved Reserved, t he

reset

value must be

17 QSPI EN Q S Rlock enable
Set and cleared by software.
0: Q S Rilock disabled

1: Q S Rlock enabled

E T HM Aclock enable

Set and cleared by software.
0:E T H M Aclock disabled
1:E T H M Aclock enabled

16 ETHMACEN

15 ADC4EN ADCA4 clock enable
Set and cleared by software.
0: ADC4 clock disabled

1: ADC4 dock enabled

14 ADC3EN ADC3 clock enable
Set and cleared by software.
0: ADC3 clock disabled

1: ADC3 clock enabled

13 ADC2EN ADC2 clock enable
Set and cleared by software.

0: ADC2 clock disabled
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Bit FiellName Description
1: ADC2 clock enabled
12 ADC1EN ADC1 clock enable

Set and cleared by software.
0: ADC1 clock disabled
1: ADC1 clock enabled

11 SACEN SAC clock enable

Set and cleared by software.
0: SAC clock disabled

1: SAC clock enabled

10 SDI OEN SAC clock enable

Set and cleared by software.
0: SAC cbck disabled

1: SAC clock enabled

9 RNGCEN R N G €lock enable

Set and cleared by software.
0: R N G €lock disabled

1: R N G €lock enabled

8: 7 Reserved Reserved, the reset value must be

CRCEN CRC clock enable

Set and cleared by software.
0: CRC clock disabled

1: CRC clock eabled

Reserved Reserved, the reset value must be

FLITFEN Flash interface circuit clock enable.
Set or cleared by software.
0: Disable the clock of the flash interface circuit

1: Enable the clock of the flash interface circuit

3 Reserved Reserved

2 SRAMEN SRAM interface clock enable

Set and cleared by software to disable/enable SRAd#face clock during Sleep
mode.

0: SRAM interface clock disabled during Sleep mode.

1: SRAM interface clock enabled during Sleep mode

0 DMA2EN DMAZ2 clock enable

Set and cleared by software.
0: DMAZ2 clock disabled

1: DMA2 clockenabled

0 DMA1EN DMAZ1 clock enable

Set and cleared by software.
0: DMAZ1 clock disabled

1: DMAL clock enabled
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6.3.8APB2 Peripher al Clock Enabl e Register
Address offset 0x18
Reset value: 0x0000 O0O0O0O
31 21 20 19 18 17 16
I I I I IRe:servedI I I I I2C4EN | 12C3EN |[UART7ENJUART6EN| DVPEN
15 14 13 12 11 10 9 8 7 6 5 YXV r;" r;/ riv r(‘)V
Reserved | USART | TIMBEN | SPIIEN | TIMIEN Reserved IOPGEN | IOPFEN | IOPEEN | IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™w ™ ™w ™Ww I ™ ™w ™w ™ ™w ™Ww ™w ™
Bit Fiell Name Description
31: 21 Reserved Reserved, the reset value must be 1
20 | 2C4 EN I 2 Cldck enable
Set and cleared by software.
0:1 2 Cldck disabled
1:1 2 Cldck enabled
19 I 2C3EN | 2 €I8ck enable
Set and cleared by software.
0:1 2 ClI8ck disabled
1:1 2 @l8ck enabled
18 UART7EN UART?7 clock enable
Set and cleared by software.
0: UARTY clock disabled
1: UARTY clock enabled
17 UART6EN UARTS6 clock enable
Set and cleared by software.
0: UART6 clock disabled
1: UART®6 clock enabled
16 DVPEN D V [Rlock enable
Set and cleared by software.
0:D V Rlock disabled
1: D V RRlock enabled
15 Reserved Reserved, ueheuséesbte wmalntained.
14 USARTI1EN USART1 clock enable
Set and cleared by software.
0: USART1 clock disabled
1: USART1 clock endbd
13 TIMBEN TIM8 Timer clock enable
Set and cleared by software.
0: TIM8 timer clock disabled
1: TIM8 timer clock enabled
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Bit Fi el| Name

Description

12 SPI1EN

SPl1clock enable

Set and cleared by software.
0: SPI1 clock disabled

1: SPI1 clock enabled

11 TIM1EN

TIM1 timer clock enable

Set and cleared by software.
0: TIM1 timer clock disabled
1: TIM1 timer clock enabled

Reserved

Reservedvalthe mesttbe maintained.

8 I OPGEN

10 Port G clock enable

Set and cleared by sofare.
0: 10 Port G clock disabled
1: 10 Port G clock enabled

7 | OPFEN

10 Port F clock enable

Set and cleared by software.
0: 10 Port F clock disabled
1: 10 Port F clock enabled

6 I OPEEN

10 Port E clock enable

Set and cleared tgoftware.
0: 10 Port E clock disabled
1: 10 Port E clock enabled

5 IOPDEN

10 Port D clock enable

Set and cleared by software.
0: 10 Port D clock disabled
1: 10 Port D clock enabled

4 IOPCEN

10 Port C clock enable

Set and cle@d by software.
0: 10 Port C clock disabled
1: 10 Port C clock enabled

3 IOPBEN

10 Port B clock enable

Set and cleared by software.
0: 10 Port B clock disabled
1: 10 Port B clock enabled

2 IOPAEN

10 Port A clock enable

Set and cleared by software.
0: 10 Port A clock disabled
1: 10 Port A clock enabled

Reserved

Reserved, the reset val ue must

be

0 AFIOEN

Alternate function 10 clock enable
Set and cleared by software.
0: Alternate Function IO clock disabled

1: Alternate Function 10 clock enabled

NSING Technologies Pte. Ltd.
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639APB1 Periphebhk RegtktEna(RCC_APB1PClL
Address offset Ox1lc
Reset value: 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPAMP | Reserved | DACEN | PWREN | BKPEN | CAN2EN [CANIEN | Reserved | USBEN | 2C2EN | 12CIEN [UARTSENUART4EN| USARTS | USART2 | pogerveq
LR VAR ¥ SO SN TN R ST SN SN S S S S S U’
SPI3EN | SPI2EN Reserved WhDG | Tscen Reserved SN, |COMPEN| TIM7EN | TIMGEN | TIMSEN | TIM4EN | TIM3EN | TIM2EN
™w ™w I ™ ™Ww I ™ ™w ™ ™w ™ ™w ™ ™w
Bit FiellName Description
31 OPAMPEN OPAMP clock enabl e.
Set or cleared by software.
0: Disable OPAMP clock
1: Enabl e OPAMP cl ock
30 Reserved Reserved, t he meisrettaivmd dui.e mu st be
29 DACEN DAC interface clock enable
Set and cleared by software.
0: DAC interface clock disabled
1: DAC interface clock enable
28 PWREN Power interface clock enable
Set and cleared by software.
0: Power interface clock disabled
1: Power interface clock enable
27 BKPEN Backup interface clock enable
Set and cleared by software.
0: Backup interface clock disabled
1: Backup interface clock enabled
26 CAN2EN CAN2 clock enable
Set and clead by software.
0: CAN2 clock disabled
1: CAN2 clock enabled
25 CAN1EN CANL1 clock enable
Set and cleared by software.
0: CAN1 clock disabled
1: CANL1 clock enabled
24 Reserved Resenwed,reset value must be mainta
23 USBEN USB clock enable
Set and cleared by dofare.
0: USB clock disabled
1: USB clock enabled
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Bit

Fiel

Na me

Description

22

I2C2EN

I12C2 clock enable

Set and cleared by software.
0: 12C2 clock disabled

1: 12C2 clock enabled

21

I2C1EN

I2C1 clock enable

Set and cleared by software.
0: 12C1 clock disabled

1: 12C1 clock enabled

20

UARTS5EN

UARTS5 clock enable

Set and cleared by software.
0: UARTS clock disabled

1: UARTS clock enabled

19

UART4EN

UART4 clock enable

Set and cleared by software.
0: UART4 clock disabled

1: UART4 clock enabled

18

USART3EN

USART?2 clock enable

Set and cleared by sofarne.
0: USARTS3 clock disabled
1: USART3 clock enabled

17

USARTZ2EN

USART?2 clock enable

Set and cleared by software.
0: USART2 clock disabled
1: USART2 clock enabte

16

Reserved

Reserved, the reset value must

be

15

SPI 3EN

S P Icl8ck enable

Set and cleared by software.
0: S P Icl8ck disabled

1: S P Icl8ck enabled

14

SPI 2EN

S P Icl@ck enable

Set and cleared by software.
0: S P Icl@ck disabled

1: S P Icl@ck enabled

13:

12

Reserved

Reserved, the reset val ue must

be

11

WWDGEN

Window watchdog clock enable
Set and cleared by software.
0: Window watchdog clock disabled

1: Window watchdog clock enabled

Reserved

Reserved, the reset val ue must

COMPFILTEN

COMP Filter clock enable
Set and cleared by software.
0: COMP Filter clock disabled
1: COMP Filter clock enabled

NSING Technologies Pte. Ltd
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Bit FiellName Description

6 COMPEN COMP clock enable
Set and cleared by software.
0: COMP clock disabled

1: COMP clock enabled

5 Tl M7EN TIM7 timer clock enable
Set and cleared by software.
0: TIM7 clock disabled

1: TIM7 clock enabled

4 TIMGEN TIM6 timer clock enable
Set and cleared by software.
0: TIM6 clock disabled

1: TIM6 clok enabled

3 TIM5SEN TIMS5 timer clock enable
Set and cleared by software.
0: TIM5 clock disabled

1: TIM5 clock enabled

2 TIMAEN TIM4 timer clock enable
Set and cleared by software.
0: TIM4 clock disabled

1: TIM4 clock enabled

1 TIM3EN TIM3 timer clock emble
Set and cleared by software.
0: TIM3 clock disabled

1: TIM3 clock enabled

0 TIM2EN TIM2 timer clock enable
Set and cleared by software.
0: TIM2 clock disabled

1: TIM2 clock enabled

6.3.10Backup Domain Control Register (RCC._
Address offset 0x20
Re sveatl ue: O0x0000 OOOO
31 17 16
1 1 1 1 1 1 1 RCSCWCd 1 1 1 1 1 1 1 BES’ET
™
15 14 10 9 8 7 3 2 1 0
RTCEN Reserved RTCSEL[1:0] Reserved LSEBP | LSERD | LSEEN
™ ™ ™ ™w ™w
Bit Fi ellName Description
31:17 Reserved Reserved, the reset val ue must be
16 BDSFTRST Backup domain software reset.
12/818 NSING Technologies Pte. Ltd.
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Bit FiellName Description

Set or cleared by software.

0: No effect

1: Reset the entire backup domain
15 RTCEN RTC clock enabl e

Set and cleared by software.
0: Di sable RTC clock
1: Enabl e RTC clock

14:10 Reserved Reserved, the reset val ue must be
9: 8 RTCSEL[ 1: 0]|RTC clock source selection
Set by software to select RTC cl oc,k
it cannot be changed until the next
by setting the BDSFTRST bit.
00: No clock
01: LSE oscillator selected as RTC
10: LSI oscillator selected as RTC
11: HSE oscill ator RdTiCvicdeod kby 128 3
7:3 Reserved Reserved, the reset value must be
2 LSEBP Ext er nsapleeldowsci |l |l ator bypass
In debug mode, set and cleared by

be written whesnpetehde oesdctislalbdatéodr] oi ws

0: LSE oscillator not bypassed
1: LSE oscillator bypassed

1 LSERD Ext er msapleeldow | ock oscillator ready
Set and cleared by hardware to indi
LSEEN bit is cleared, LSERDLBes!| 0
0: Ext esrpneaeld looswci | | at or not ready
1: Ext esrpneaeld looswci | | at or ready

0 LSEEN Ext er nsapleeldow | ock oscill ator enabl e

Set and cleared by software.
0: Di sable sheedxbscnal at ow

1: Enabl e t-$ipeoesdctidrimalorl.ow

Note: The RCC_BDCTRL. LSEEN, RCC_BDCTRL. LSEBP, RCC_B
bits are in the backup dopmaoitne c tTehde raefftoerre ,r e sheets ea rbd tcs
PWR_CTRL. DBKP bi tani sonsleyt .beT hcel seea rbeidt sbhyc a backup doma
will not affect these bits.

6.3.11Cl ock Control/ Status Register (RCC_C

Address offset: Ox24

Reset val ue: 0O0x0COO0O0O0O0OS3
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20 18

1r5 ' ' ' ' ' ' ™ ' ) ' ' 2 1 0
I I I I Reselrved I I I I I I LSIRD LSIEN
Bit Fi el Name Description
31 LPWRRSTF Low power reset flag
Set by har dwmowemwhmanagdmaent reset
Cleared by software by writing to {
0: Neolwew management reset occurre
1: Apbwewr management reset occurred
30 WWDGRSTF Window watchdog reset flag
Set by hardwadewwWwanhcladog reset o0cg(
Cleared by software by writing to {
0: No windowed watchdog reset occu
1: Window watchdog reset occurred
29 | WDGRSTF I ndependent watchdog reset fl ag
Set by hardware when an independent
Cleared by software by writing to {
0: No independent watchdog reset o
1: Independent watchdog reset occu
28 SFTRSTF Software reset flag
Set by hardware when a software re
Cleared by software by .writing to {
0: No software reset occurred
1: Software reset occurred
27 PORRSTF Powen/ pdwowen reset fl ag
Set by hardwaacre/ pwhe®n ar @goevteroccur s
Cleared by software by writing to {
0: No power on/power off reset occ
1: ween/ powérreset occurred
26 PI NRSTF External pin reset flag
Set by hardware when a reset from {
Cleared by software by writing to {
0: No NRST pin reset occurred
1: NRST pin reset occurred
25 MMURSTF MMU relsag
Set by hardware when MMU reset occ
Cleared by software by writing to {
0: No MMU reset occurred
1: MMU reset occurred
24 RMRSTF Clear the reset flag
Set by the software to clear the r ¢
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Bit FiellName Description
0: No effect
1: Clear the reset flag
23 RAMRSTF RAM reset flag.
Set by hardware when a RAM reset o
the RMRSTF bit.
0: No RAM reset occurred
1: A RAM reset has occurred
22 Reserved Reserved, the reset val ue must be
21 BKPEMCF Bacldwmai n EMC reset fl ag.
Set by hardware when a backup domai
writing the RMRSTF bit.
0: No backup domain EMC reset occu
1: A backup domain EMC reset has o0¢
20 RETEMCF Retention domain EMC reset fl ag.
Sebty hardware when a Retention doma
software writing the RMRSTF bit.
0: No Retention domain EMC reset o
1: A Retention domain EMC reset hag
19 BORRSTF BOR reset fl ag
Set by hardware wheand 8DO&aredebyog
RMRSTF bit.
0: No BOR reset occurred
1: A BOR reset has occurred
18: 2 Reserved Reserved, the reset value must be
1 LSI RD I nterspleldowscill ator ready
Set and cleared by imaredwarle RCo 4i0n i
ready. After LSIEN is cleared, LSIH
oscillator clock cycl es.
0: Internal 40KHz RC oscillator cl
1: Internal 40KHz RC oscillator cl
0 LSI EN I ntersa@leeldoastsocri lenabl e
Set and cleared by software.
0: Di sable the internal RC 40 kHz
1: Enabl e the internal RC 40 kHz o
6.3.12AHB Peri pher al Reset Register (RCC_A
Address offset 0x28
Reset value: 0x0000 O0O0O0O
12/@18 NSING Technologies Pte. Ltd.
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18 17 16

Reserved
1 1 1 1

ETHMAC

QSPIRST|* ot

9 8

IADC4RST

IADC3RSTIADC2RSTIADCIRST| SACRST

Reserved

RNGCRST|

Reserved

™

™

™ ™ ™

™

Bit

Fiel

Na me

Description

31:

18

Reserved

Reserved, t he

reset

val ue must be

17

QSPI RST

Q S Pdset

Set and cleared by software.
0: Clear the reset

1. ReseQ S P I

16

ETHMACRST

ETHMA&et

Set and cleared by software.
0: Clear the reset
1:ResesETHMAC

15

ADC4RS

ADCA4 reset

Set and cleared by software.
0: Clear the reset

1: Reset ADC4

14

ADC3RST

ADC3 reset

Set and cleared by software.
0: Clear the reset

1: Reset ADC3

13

ADC2RST

ADC2 reset

Set and cleared by software.
0: Clear the reset

1: ReseADC2

12

ADCI1RST

ADCL1 reset

Set and cleared by software.
0: Clear the reset

1: Reset ADC1

11

SACRST

SAC reset

Set and cleared by software.
0: Clear the reset

1: Reset SAC

10

Reserved

Reserved, t he

reset

val ue must be

RNGCRST

R N G eset

Set and cleared by software.
0: Clear the reset
1:ReseRNGC

Reserved

Reserved, t he

reset

val ue must be
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6.3.13C| ock Configuration Register 2
Address offset Ox2c
Reset value: O0x0000 3800
31 30 29 28 24 23 16
Reserved TIMELK I RI\;GCPRES[A;:O] I I I " Resorved I I
15 ™ 11 ?g 9 8 4 3 0
I ADICIMPRES[I4:0] I ARCIM | Reserved I AD(IJPLLPRESI[4:O] I I ADCHP;{ES[S:O] I
s s — . s — s s — s s s r:V s
Bit Fi el Name Description
31:30 Reserved Reserved, the reset value must be
29 TI MCLKSEL TIM1/8 clock source selection
Set and cleared by software.
0: PCLK2 is selected as TIM1/8 clo
PCLK2 T 2 is selected.
1: SYSCLK inputs cTloMk/ 8 sclscedk cg ceuWr
28: 24 RNGCPRES[ 4: (RNGC prescal er.
Software sets or clears these bit
cl ock.
00000: SYSCLK is not divided
00001: SYSCLK divided by 2
00010: SYSCLK divided by 3
11110: SYSOW®LlK 3dli vi ded
11111: SYSCLK divided by 32
23:16 Reserved Reserved, the reset value must be
15:11 ADC1MPRES[ 4]ADC 1M clock prescaler
Set and cleared by software to con
source.
00000: ADC 1Mod!l addk igdeurce
00001: ADC 1M clock source divided
00010: ADC 1M clock source divided
11110: ADC 1M clock source divided
11111: ADC 1M clock source divided
Note: ADC clock must be configured
10 ADC1MSEL ADC 1M cl el exduromne
Set or cleared by software.
0: Select HSI oscillator clock as
1: Select HSE oscillator clock as
9 Reserved Reserved, the reset value must be

NSING Technologies Pte. Ltd.
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Bit Fi el Name Description

8: 4 ADCPLLPRES[ {ADC PLL prescaler
Set and cleared by software to con
the ADC.
Oxxxx: ADC PLL clock is disabled
10000: PLL clock not divided
100PLL clock divided by 2
10010: PLL clock divided by
10011: PLL clock divided by
10100cl Btk divided by 8
10101: PLL clock divided by 10
10110: PLL clock divided by 12
10111: PLL clock divided by 16
11000: PLL clock divided by 32
11001: PLL clock divided by 64
11010: PLL clock divided by 128
11011: PLL clock divided by 256

Others: PLL clocldivided by 256
3:0 ADCHPRES[ 3: (ADC HCLK presc
Set and cleared by software to con
to the ADC

Q
-

0000: HCLK c¢clock not divided
0001: HCLK clock divided by 2
0010: HCLK clock divided by 4
0011: HCdKvictledkby 6

0100: HCLK c¢clock divided by 8
0101: HCLK c¢clock divided by 10
0110: HCLK clock divided by 12
0111: HCLK c¢clock divided by 16
1000: HCLK cl ck divided by 32

Others: HCLK clock divided by 32

6.3.14Cl ock Configuration Register 3 (RCC._

Addroefsfsset : 0x30
Reset val ue: Ox0000 3800

31 19 18 17 16

T T T T T T T T T T T T

Reserved TRIES M TRé\g}M Reserved
1 1 1 1 1 1 1 1 1 1 1 1
™w™ ™w

15 1 10 7 6 5 0

T T T T T T T T T T T T

TRNG IMPRES[4:0] Reserved BORRST Reserved
. . . . . . . . . . . .
™w ™w
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Bit FielName Description
31:19 Reserved Reserved, the reset value must be m
18 TRNG1MEN TRNG analog interface clock enabl e.
Set or cleared by software.
0: Di sabl e TRNG analog interface c
1: EMf&bIGeanal og interface cl ock
17 TRNG1MSEL |TRNG 1M clock selection.
Set or cleared by software.
0: Select HSI oscillator as TRNG 1M
1: Select HSE oscillator as TRNG 1M
16 Reserved Reserved, the reset value must be m
15:11 TRNG1MPRESTRNG 1M clock prescaler.
Software sets or clears these bits
0000x: TRNG 1M clock source divided
0001x: TRNG 1M clock source divided
0010x: TRNG 1M clock source divided
0011x: TRN&oLMcel dckided by 8
0100x: TRNG 1M clock source divided
1111x: TRNG 1M clock source divided
10:7 Reserved Reserved, the reset value must be m
6 BORRSTEN B O Reset enable
Set and cleared by software.
0: Disable BOR rege
1: Enable BOR reset
5:0 Reserved Reserved, the reset value must be m
13/B 18 NSING Technologies Pte. Ltd.
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7 GPIO and AFIO

J1Summary

GPI O is gener al purpose input/output, and AFI O is al
the chip, which aiG®| OAY iGPe¢ OBV GPb OT/ GPbOPE GRI OB/ GBI @
in each grwpmpF (dd ih igm ogroup G). GPI O port and ot he
configured by users according to requirements. Each
or alternate peripheeabnftbogtfaoncpbobh. pErRceptbhést hel
|l arge current.

GPI O ports can be configured in the following modes
Yinput floating

Yinputwppull

YIi npuidopul |

YAnal og functi on

yOpen drain output

YPusgphl |l output

YPusgphl |l alternate function

yOpedr ain alternate function

Each 1 /O port bit can be programmed arbi-hirtarwdmnydgd @ODLE
half wbrtd byt8 access is not alalsawed)t.r ucharfei @udr e nb e
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fferent

onshi

p

FignlBeasi c structure of | /O port
[ 1
| Pushpull/OpendrainClose p.pos V|
Writ >
i |
Outpgt data I Output Control I
Write/Read register | |
! .
| N-Mos| |
AFIO output
| Vss| |
From Onchip peripherals I. Output driver = I
_________ I/OPIN
_________ - .
| ONOFF Tv | Diode
Read | °e
AFIO input I Schmitt trigger I Vss
< ONOFF =
Enter Onchip perpherals I I
-l [l
Analog input ! I
| |
| ON/OFF |
I Input driver = Vss I
721/ O function description
7211 / O mode configuration
I/ O mode <control i s s €5PIOXbPYL_CHGo GRIOXgPHICEG hd n omegiust er
GPI Ox ((0OBCDEFG) The |1/ O configurations in di
tabl e:
Tab7tléd / O mode and configuration relati
Configuration mode PCFG1 | PCFGO | PMODE1| PMODEO PODXx register
Universal PushPull 0 0 Oorl
output OpenDrain 1 01: 10MHz max Oor1l
Alternate PushPull 0 10: 2MHz max Not use
function ] 1 1: 50MHz max
OpenDrain 1 Not use
output
Analog mode 0 0 Not use
Input floating Not use
Input 00: reserved
Input pulkdown . 0
Input pultup 0 1
I/ O characteristics under different configurations
13/818 NSING Technologies Pte. Ltd.
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Tab7i2é / O characterisontisgofadi 6herent 1/ O
Characteristic GPIO input GPIO output Analog mode Peripheral alternate
) ) According to peripheral
Output buffer Disable Enable Disable ] ) ]
function configuration
Disable . )
o According toperipheral
Schmitt trigger Enable Enable The output value ) . )
function configuration
forced to 0.
) . . . According to peripheral
Pull up/Pull down/floating | Configurable Disable Disable ] ) ]
function configuration
Configurable GPIO ]
Configurable GPIO
outputs 0 when the da
] ] ) ) ) outputs 0 when the data|
Opendrain mode Disable is "0" and high Disable o
) "0" and high impedance
impedance when he d .
) when he data is "1".
is "1
Input data register (/O staty Readwrite Readable Read as 0. Readable
Output data register (write ) ) )
Invalid Readwrite Invalid Readable
value)
72111 nput mode
When |/ O port is configured in input mode:

yThe data that appears on the |/ O pi2alk.e sampled to
YVRead access to the input data register can get |/ O
yOut put buffer is disabl ed.

ySchmidt trdagtgievatiendp.ut i s

YWe ak -uppu laln-db wnulrlesi st ors are connected apcopdwhgot o
floating).
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Fi gnZlenput fulpd gotw/ivwdnu lclonf i gurati on
r——=—~="~"~=~="7=7=7"7"7"7"7"7 -i

Wit Bit set/clear regist » : Output Drive |
Output data regis | }

e WielRea ™ | :

' |
.
r——""""~"""""""77 7777 | y L]
I v I 1/0 PIN
I % l Diode
' |
I ON/OFF |
| | = vss
I ON I
T Input data regist I Q I

| Schmitt trigge I
l |
I ON/OFF |
l |
| = Vs¢ I
o J
Input drivel Input float/pull up/pull dow

72120ut put mode

Whe |/ O port is configured as output mode:

A Schmidt trigger input is activated

A Weak -uppu lalndlowm |l desi stors are disabl ed.

A Output buffer is activated.

p Opedr ain 'mdbdeon the out pMQ@S,r egn & ttelre amitn vau temu tNs
"1' omortthe output register make -MChSe pi n
is never activated)

P Pushl | mof@e:on the out pMQ@S,r egn s ttelre apitn vautepu tNs
"1l' on the out pMQS,r tagnidp iter catpuvat &@s gh |

A The data appearing on the 1/0O0 pin is sampled to tt
A Read access to the input data register can get |/C
A The read access to the outpat data register gets t
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Fi gn3Cut put mode configuration
|
| Output driver v |
l Push-pull/Open-drain DD |
| P—MUSlH— |
Bit set/clear register >
Write - |
Jutput data register t DJutput Control |
- : - | =
Write/Read l |
| 1 |
l N-M(JS_ |
l ‘\"ssl
¢ (]
[/0 PIN
Fo===—=———------5 K
l IHode
I [ :
‘T Input data register : "\{} I 1
| Schmitt trigger | = v
I 55
| 1
Input driver
7213Al ternate function mode
When | /O ports are configured for alternate functior
A Schmidt trigger input is activated.
A Weak -uppu laln-dlo wm | i e sdiisstaobrise da.r e
A In ther @ipesoul Ipucschnf i gur ation, the output buffer i
A Signal s nofpetruiplhter als drive the output buffer.
A The data appearing on the 1/0 pin is sampled to tF
A 1/0O saatbse obtained by reading and accessing the i
A The read access to the output data register gets t
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Fi gn4Ad t ernate function configuration

=1
|Output driver |
| Push-pull/Open-drain/Close Voo |
P {Bit seviclear register [— I paos— |
rnie N
Dutput data registeil—eg | |
I Output Control |
- Write/Read o I |
) |
AFIO output ! |
I
From On <hip peripherals | N-MC ]S= |
I T vss I
—— o ———— ——— — -
L
r—______—_____—__l VO PIN
| | Diode
P AFIO input : Vop :
' [
Enter On-chip peripherals | -
| ON/OFF | =
ON | Vss
) | rd! 1 I
¢—— Input date register - 1
Read | \J |
| Schmitt trigger |
' |
: ONIOFF :
' [
| Input driver = Vs
|
7214Anal og mode
Whenlt ®®eport is configured in analog mode:
A Weak -upu lalndlowm |l desi stors are disabl ed.
A Read access to the infpwda. data register gets the va
A Output buffer is disabled.
A Schmidt trigger input is disabl ed iamd oonu tepaucths vaanlaul e

achieved)
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Fi gnHi gh i mpedance analog mode configuration

|

——| Bit set/clear register |
Write |
|

|

|

\ 4

Output data register

A
\

Write/Read

/O PIN

Analog Input Dinde
<
<

From On-chip peripherals

44— Input data register
Read

«]
~d

Schmitt trigger

|
|
|
|
| OFF
|
|
|
|

Input driver

7225t atus after reset

During and | utshte aafltteerr ntahtee rfeusnecttd otnlse alc/e@ hpguimmgd | ve

modRCRKGyYy[ 1 BMODEYB[ 1) O0by0a8bfault. But there are sever

A BOOBWRSITOSC alO\SC_OUT has no GPI O function by defaul
E BOOTpoi n default configuration is input pull down
E NRST pull optpwmtput and

A After the reset, the default state of t hJkTAG,n aansds
the JTAG pin is plpaomeddopanrd Intohdee i nput pul |

A PA15: JTDI is -pbamedein input pul!l

A PALATCKs placedatidowni mpde

A PA1BTMSs placedupnmodeut pull

A PBNJTRISS placedupnmodeput pull

E PB3:JTDO is ppakkedounpuhewpubBout pul |
A PDO and PD1:

E PDO and PD1 default to analog mode in 80 and abc

E PDO ande Pnull tairpl exed to OSC_|I N/ OUT for pin packa
A PCBRAPCEBPCIS5
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E PC13~15 are the three |1 0Os in the backup domain.
these three | Os .default to analog mode;
A PB2/BOOT1
E PB2/BOOMl timbownulilnput state by default;

E BOOTO default confdiogunr. atRiedreri ¢ oi nphwet fpdlllowi ng T

connected, the main flash storage area is select
Start mode select pin -
Start mode Description
BOOT1 BOOTO
X 0 Main flash memory | The main flash memory serves
the boot area.
0 1 System memory System memory as boot areg
1 Built in SRAM Built-in SRAM as startup area

723l ndi vi dual bit setting and bit cleari

By writing 1c h atnog etdh @ nbitthet cselie regi ster (GPI Ox _PBS
i ndividual bit operation of the data register €& GPI OXx

bit written with *1° i si tsentotorwrciltetaerne dwiatchc o'rid'e nayd leyls |
not need to disable interrupts, and is completed in
724Ext er nal I nu@ririurgpeg / wak e

Al ports have external interrumbdaobhpability, which
A The port must be configured in input mode.

A Al ports can bepconfi SQEE®d STOPOWSHKOP2 mode, and |

configured.

b=

PAO can be usSTWANDBOMaeke up in

b=

The gener al purposé&xt éOnalori nt(arsyiuphtewGMlie@ trrap ption g
interrupt/ event |riegisstaenrd AFRI @ oEX T lguCRGIX .by

725A1 t ernate function

When |/ O ports are conf i gthreedpofrar bdaltt ecronnaftieg ufruwan d toino
GPI Ox _PH_CFG) must be programmed before use, as foll

A lnput alternate fumdtiiganm:edThea p omptuutpmumsr epel)flc @md i n

i nput pin must be externally driven.
A Output alternate function: The portpurulstadmad mdgpmf i ¢
A Bidirectional al t erwmsatt eb d unacntfiioghur erch ewiptohr tt tha talm e
pull <draomén At this time, the input driver is cor
I n the output alternate function mode, t het @d nwii tsh dt
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out put si genhailp opfertitpeheam! . I f the software configure
peripheral is not activated, then its output wild.l b €

7251Cl ock output MCO

The microcontroll etro add oowst g hte tcd otctke sa xgtnearl n al MCO p
pushl | alternate output function mode. The foll owin
selection of th&RCCl C€FIG. MBOE@ntOqjol |l ed by

A SYSCLKidéd cl ock
A HSI
A HSE

A PLL divided clock

7252Software remapping I/ O alternate function

In order to expand the flexibility of alternatle per|
alternate functions c¢an cbhoen friegnarpep etdh e oc &R thé&sr R 4R dhiGR &,
AFI O_RMP) CB®Gx soft war e. At this ti me, the alternate
remapped to the new pin.

7253Functional remapping of backup domain pins
72531Functionbl odeetrbpckup power domain pins F
PC13~PC15 pins are |l ocated in the backup domain and

A When the backup domain is powered by VDD (intern
funcarenavail abl e:

E PCl14 and PC15 can be used for GPI O or LSE pins.

E PC13 can be wugdposse d /Qempeoral, TAMPER pin, RTC ca&
second output b scdheapbtaccrklup regi ster

Note: Because the analog switch can only P&4EBClDBDw c
in the output mode are | imitedhet maxsmamd!| madti be 3D
ports must not be used as current sources (such as o

A When the backup domain is powered by VBAT (the ana
foll owing functions can be used:

E PC14 a®hdc®Clonly be used for LSE pins.

E PC13 can be used as a TAMPER pinl4 .RX.C8aaldaromt@lud
cal i br atRTdCn adlacgark ,cl ock pul se or second pul se o
intrusion detection). For the convenience of mesc
to the intrusion detection pign tREAMPREIROEN rbni to.n t

72532PC13~PC15 function mapping

According to the previous description, the configure
as foll ows:
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PAD mode
PC14 and PC15 condition : :
configuration

GPIO mode | LSE is off, thebackup domain is powered [The mode of GPI
VDD, and it can only be used in GPIO mg depends on the
when the 1.1V power supply is turned off  application.
without entering the low power
mode(Standby, Stop2)
LSE mode The LSE priority is high, and the LSBode | Analog mode
will be entered if the above conditions are

met.

PAD mode
PC13 condition : :
configuration

GPIO mode | The backup domain is powered by VDD, §The mode of GPI

can only be used in GPIO mode when th depends on the

1.1V power supply is turned off without application.

entering the théow power mode(Standby,
Stop2)

TAMPER pin You can configure this input at any time| Input floating

RTC calibration When this pin is not used for intrusion [Alternate puskpull
clock, RTC alarn|  detection, it can be used to output RTG output
clock pulse or | calibration clock, RTC alarm clock pulse
second pulse | second pulse, so the priority is lower than
TAMPER function.

From the above, the power domain division managed by the three pins PC13~PC15:

YGPI Ox _PH_CFG/ GPI Ox_PI| D/ GPI1 Ox _POD/ GPI Ox _BB8C/oGmMmle®x GF
related configuration registers are in the Core powe

y The Mux logic of these three pins are in VBAT domain, and the default mode is GPIO input floating nibtle; PC
and PC15 decide which mode and Mux they are in accor
chip mode signal, GPI OC_PH_CFG, TAMPER and clock out

Note: The control signal of whet WBATthge adac&amat idomal
PWR modul e, which should be obtained by POR signal C

7254Use the OSC_I N/ OSC_OUT pin as the GPI O por-

I f the espeedabshbibbhator is not turned on insedeasp
PDO/PD1 of GPI O, which is realized by setting the a
(AFI O_ RMP_CFG), as described bel ow:

Bit 15 PD01_RMP: PD0O/ PD1 is mapped®@sC_ in/OSC_out (PDO/PD1 mapping on OSC_IN/OSC_UT]
This bitcan be set to '1' or '0' by software. It controls the GPIO function image of PDO and PD1. R
PD1 can be mapped to the OSC_IN and OSC_OUT pins when the main oscillator HSE is not us¢
system runs on the internal 8MHz RC oscillator).

0: Do not remp PDO and PD1;

1:PDO is mapped to OSC _in, and pd1 is mapped to OSC_OUT.

NSING Technologies Pte. Ltd.
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This function can only be applied to-## and 64pin packages (there are PD0O and PD1 oipi@0106

pin and 128pin packages, and there is no need to remap them).

NoteexTle nal interrupt/ event f-pinet &midn Gphasc knaogte sb, e ePnD O
cannot be used to generate external interrupts/ even
OSC_I N and OSC_OUT (withouanPbé aadpldljp WDD and F
oscillator i-pi modndise&llovdopadlWages, PDO and PD1 pins
are available, so thkRDl tiec @ADIC nled/dOS®_OTmap PDO/

Note: Whend OGBC I WTanare remaped as PDO/PD1 (GPI O fun

7255 TAG/ SWD alternate function remapping

The SWRAG debug interface is enabled by default whe]
mapped to the GPIMO tploe tf olalsowihmgr Tabl e.

Alternate function GPIO port
JTMS/SWDIO PA13
JTCK/SWCLK PAl4
JTDI PA15
JTDO PB3
NJTRST PB4
I f you need to use its GPI O fAUFrnd Ot iRAVP _dCUrGi. riSgV_d BTIALGY dCiF 1t
can changremagpiamgpveonfi guration. See the Table belo

Tab7l3®ebug port i mage

SWJ 1/Opin allocation
SW_JTAG | _
e Possible debug ports for PA13/ PA14/ |PA15/JTD PB3/ PB4/
[2:0] JTMS/ JTCK/ JTDO NJTRST
SWDIO SWCLK
000 Complete SWIJ(JTA@®DP+SWDP) I/Oisnot | I/Oisnot | I/Ois not 1/O is not 1/O is not
(reset state) available | available | available available available
Complete SWI(JTA®P+SWDP) I/Oisnot | I/Oisnot | I/Ois not I/O is not .
001 I/O availablg
But there is no NJTRST. available | available | available available
/O isnot | I/Ois not 1/0 ) )
010 Turn off JTAGDP and enable S\WBP. ] ) ) I/O available |I/O availablg
available | available | available
) ) 1/0 ) )
100 Turn off JTAGDP and SWDP. I/O availablgl/O available ) I/O available |I/O availablg
available
other Forbidden

7.2551SWJ _CFG configuration items
When the write buffer of APB bridge is full, one mor
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This is beca8wbkp_ 1 PhpAGrelakease tavfo APB cycles to ensure
JTCK are clean.

The first cycle: th8WBigmwa® hi Adp0Ot i nputheé skeomalechyyd
is connected to 1,JTCK is connected to 0);

Seconlde:cylcOM contr ol sSWDh el ToAdsn t (rsod c ts i agdgnoad nsy eosfd h mind t piunh
7.2552Puddbwn configuration

Since the pins of JTAG are directly connected to the

t he crlmicrka lt)e, it is necessary to ensure that the in
uncontrollable 1 /0O I evel, JTAGins a-ongp:uptulpli n i s fixed
A NJTRST: iwmtpernal pull

A JTDI: Inagrnal pull

A JTMS/ SWRle@:nallm pul |
A JTCK/ SWCLK: -daoawernal pull
7256ADC external trigger alternate function r e

The external trigger source of injection conversion
remapping and debugrl /(@AFd On fRIMPu rCEtGi)an regi st

Tab74&DC1 external trigger injection conversion alt

Alternate function ADC1 ETRI=0 ADC1 ETRI=1

ADC1 external trigge ADC1 externalrigger injection conversion is | ADCL1 external trigger injection conversio

injection conversion connected to EXTI15. is connected to TIM8_CH4

Tab7l5&dDC1 ext emreale btavwieggdron alternate function rem

Alternate function ADC1_ETRR =0 ADC1_ETRR =1
ADC1 external triggeADC1 external triggeregularconversion is connect| ADC1 external triggeregularconversion is
rule conversion to EXTI11. connected to TIM8_TRGO
Tab76&dDC2 external trigger injection conversion alt
Alternate function ADC2_ETRI=0 ADC2_ETRI=1

ADC2 external trigge ADC2 external trigger injection conversion is | ADC2 external trigger injection conversion
injection conversion connected to EXTI15. connected to TIM8_CH4

Tab7t7&DC2 ext enmrmreale btavwieggearon alternate function rem

Alternate function ADC2 ETRR =0 ADC2 ETRR=1

ADC2 externalrigger/ADC2 external triggeregularconversion is connect| ADC2 external triggeregularconversion is
rule conversion to EXTI11. connected to TIM8 TRGO

Tab7l8&DC3 external triggekrtéennpnaceéi buncobnoersémappin

Alternate function ADC3 ETRI=0 ADC3 ETRI=1

ADC3 external trigge ADC3 external trigger injection conversion is | ADC3 external trigger injection conversion

injection conversion connected to EXTI14. connected to TIM5_CH4
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alternate function

Alternate function

ADC3_ETRR =0

ADC3_ETRR =1

ADC3 external trigge

rule conversion

IADC3 external triggeregularconversion is connect
to EXTI10.

ADC3 external triggeregularconversion is
connected to TIM5_CHS3

Tab7leADC4

external trigg

er injection conversion

Alternate function

ADC4_ETRI=0

ADC4_ETRI=1

ADC4 external trigge

injection conversion

ADC4 external trigger injection conversion is
connected to EXTI14.

ADC4 external trigger irgction conversion i
connected t@IM5_CH4

T

ab7tléeADC4

extemrmragle btavieg gsd ro n

alternate function

Alternate function

ADC4_ETRR =0

ADC4_ETRR =1

ADC4 external trigge

rule conversion

ADC4 external triggeregularconversion is connect
to EXTI10.

ADC4 external triggeregularconversion is
connected to TIM5_CHS3

7257T1 Mx

a l

ternate functio

Tab7leX | M5

alternate

n remapping

function remapping

Alternate function

TIM5CH4_RMP =0

TIM5CH4_RMP =1

TIM5_CH4

TIM5_CH4 is connected to P/

The LSl internal oscillator is connected to TIM5_CH4 to calibr

the LSI

TabHled | M4

alternate

function remapping

Alternate function TIM4_RMP =0 TIM4_RMP =1
TIM4_ETR PEO
TIM4_CH1 PB6 PD12
TIM4_CH2 PB7 PD13
TIM4_CH3 PB8 PD14
TIM4_CH4 PB9 PD15

Tab7led | M3

alternate

function remapping

Alternate function TIM3_RMP[1:0] = 00 TIM3_RMP[1:0] = 10 TIM3_RMP[1:0] = 11
(No remapping) (partial remapping) (Full remapping)
TIM3_ETR PD2
TIM3_CH1 PA6 PB4 PC6
TIM3_CH2 PA7 PB5 PC7
TIM3_CH3 PBO PC8
TIM3_CH4 PB1 PC9

Tabled | M2

alternate

function remapping

Alternate functior

TIM2_RMP[1:0] = 00
(No remapping)

TIM2_RMP[1:0] = 01
(Partial remapping)

TIM2_RMP[1:0] = 10
(Partial remapping)

TIM2_RMP[1:0] = 11
(Full remapping)

TIM2_CH1 ETR PAO PA15 PAO PA15
TIM2_CH2 PAl PB3 PAl PB3
14/818 NSING Technologies Pte. Ltd.
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TIM2_CH3 PA2 PB10
TIM2_CH4 PA3 PB11

Tabtled | M1

alternate

function

remappi

Alternate functior|

TIM1_RMP[1:0] = 00
(No remapping)

TIM1_RMP[1:0] = 01

(Partial remapping)

TIM1_RMP[1:0] = 10

(Partial remapping)

TIM1_RMP[1:0] = 11
(Full remapping)

TIM1_ETR PA12 PA12 PE7
TIM1_CH1 PA8 PA8 PE9
TIM1_CH2 PA9 PA9 PE11
TIM1_CH3 PA10 PA10 PE13
TIM1_CH4 PAl1l PAl1l PE14
TEAM1_BKIN PB12 PAG6 PBS PE15
TIM1_CHIN PB13 PA7 PB13 PES8
TIM1_CH2N PB14 PBO PB14 PE10
TIM1_CH3N PB15 PB1 PB15 PE12

ng

Tab7lem | M8

alternate

function

remapping

Alternate functior] TIM8_RMP[1:0] = 00 TIM8_RMP[1:0] = 01 TIM8_RMP[1:0] = 11
(No remapping) (Partial remapping) (Full remapping)
TIM8_ETR PAO PB4 PB4
TIM8_CH1 PC6 PC6 PD14
TIM8_CH2 PC7 PC7 PD15
TIM8_CH3 PC8 PC8 PC8
TIM8_CH4 PC9 PC9 PC9
TEAMS8_BKIN PA6 PB3 PB3
TIM8_CH1N PA7 PA15 PA15
TIM8_CH2N PBO PC12 PC12
TIM8_CH3N PB1 PD2 PD2
7258CAN alternate function remapping
72581CAN1 alternate function remapping
The CAN1 signal can be mapped to port A, port B
remapping fpinrc tdpogna hagi8s (t here are no PDO and

Tab7tleLAN1

alternate

function

remapping

Alternate functior|

CAN1_RMP[1:0] = 00

CAN1_RMP[1:0] = 01

CAN1_RMP[1:0] = 10

CAN1_RMP[1:0] = 11

CAN1_RX PA1l PD8 PB8 PDO

CAN1_TX PA12 PD9 PB9 PD1
7.2582CAN2 alternate function remapping
CAN2 signal can be mapped to port B or port D,

Tab7leC AN2

alternate

function

Alternatefunction| CAN2_RMP[1:0] = 00

CAN2_RMP[1:0] = 01

CAN2_RMP[1:0] = 11

14/818
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CAN2_RX PB12 PB5 PD10
CAN2_TX PB13 PB6 PD11

7259DVPal t ernate function remapping
The mapping relationship of DVP signals is shown in

Tab7l2eDVPal t ernate function remapping

Alternate function DVP_RMP[1:0] =00 | DVP_RMP[1:0] =01 DVP_RMP[1:0] = 11
DVP_HSYNC PAl PE2 PE2
DVP_VSYNC PA2 PE3 PE3

DVP_PCLK PA3 PE4 PE4
DVP_DO PA4 PES5 PES
DVP_D1 PAS PE6 PE6
DVP_D2 PAG6 PCO PCO
DVP_D3 PA7 PB2 PB2
DVP_D4 PC4 PF12 PB10
DVP_D5 PC5 PF13 PB11
DVP_D6 PBO PF14 PF14
DVP_D7 PB1 PF15 PF15

725 10USARTxXx alternate function remapping
7.2510JUSART1 pin remapping

USART1/ 2/ 3 i nterfaces have remappi ng onffuingcuri aotni.on Se
(AFI O_RMP_CFG) .

Tab7h2eUSART1 alternate function remapping

Alternate function USART1_RMP =0 USART1_RMP =1
USART1_CTS PAl1l
USART1_RTS PA12
USART1_TX PA9 PB6
USART1_RX PA10 PB7
USART1_CK PA8

72510 2USART2 pin remapping

Tab7l2e2J SART2 alternate function remapping

Alternate function | USART2_RMP[1:0] = 00| USART2_RMP[1:0] = 01| USART2_RMP[1:0] = 10| USART2_RMP [1:0] =11
USART2_CTS PAO PD3 PC6 PA15
USARTZ2_RTS PAl PD4 PC7 PB3
USART2_TX PA2 PD5 PC8 PB4
USART2_RX PA3 PD6 PC9 PB5
USART2_CK PA4 PD7 / PA4
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7.25108USART3 pin remapping
Tab7l22J) SART3 alternate function remapping
Alternate function | USART3_RMP[1:0] = 00| USART3_RMP[1:0] = 01| USART3_RMP[1.0] = 11
USART3_TX PB10 PC10 PD8
USART3_RX PB11 PC11 PD9
USART3_CK PB12 PC12 PD10
USART3_CTS PB13 PD11
USART3_RTS PB14 PD12
72511UARTxXx alternate function remapping

UARTA4/5/6/7

(AFI O_RMP_CFG3) .

72511 1UART 4

pin

Tab7l2eJ ART 4

remapping

alternate

i nt erffuanccetsi ohna.v eS eree ntalpep ianigt er nat e

functi on

remapping

Alternate function

UART4_RMP[1:0] = 00

UART4_RMP[1:0] = 01

UART4_RMP[1:0] = 10

UART4_RMP [1:0] =11

UARTA4_TX PC10 PB2 PA13 PDO
UART4_RX PC11 PE7 PA14 PD1
72511 20ARTS5 pin remapping

Tab7l2e8J ART 5

alternate

functi on

remapping

Alternate function

UART5_RMP[1:0] = 00

UART5_RMP[1:0] = 01

UART5_RMP[1:0] = 10

UART5_RMP [1:0] =11

remappi

UART5_TX PC12 PB13 PES PB8
UART5_RX PD2 PB14 PE9 PB9
72511.3JART6 pin remapping

Tab7l2e68J ART 6

alternate

functi on

Alternate function

UART6_RMP[1:0] = 00

UART6_RMP[1:0] = 10

UART6_RMP[1:0] = 11

UART6_TX PE2 PCO PBO
UART6_RX PE3 PC1 PB1
7.25114UART7 pin remapping

Tab7l2eUART 7

alternate

functi on

Alternate function

UART7_RMP[1:0] = 00

UART7_RMP[1:0] =01

UART7_RMP[1:0] = 11

UART7_TX PC4 PC2 PGO
UART7_RX PC5 PC3 PG1
725121 2C alternate function remapping

remapping

remapping

72512201 2C1 pin remapping

See alternate remapping configuration register (AFIC

NSING Technologies Pte. Ltd.
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Tab72e8 2C1 p

in

remapping

Alternate function 12C1_RMP=0 [2C1_RMP=1
[2C1_SCL PB6 PB8
I12C1_SDA PB7 PB9
[2C1_SMBA PB5
725122 2C2 pin remapping
See alternate remapping configuration register (AFIC
Tab7289 2C2 pin remapping
Alternate function 12C2_RMP[1:0] = 00 I2C2_RMP[1:0] = 01 [2C2_RMP[1:0] = 11
12C2_SCL PB10 PG2 PA4
[2C2_SDA PB11 PG3 PA5
12C2_SMBA PB12
725123 2C3 pin remapping
See alternate remapping configuration register (AFIC(
Tab7t3e0 2C3 pin remapping
Alternate function 12C3_RMP[1:0] = 00 [2C3_RMP[1:0] =10 [2C3_RMP[1:0] =11
12C3_SCL PCO PF4 PC4
[2C3_SDA PC1l PF5 PC5
725124 2C4 pin remapping
See alternate r erneagpipsitnegr c(oAFI1iQ uRMPt_ iGOMG3) .
Tab73el 2C4 pin remapping
Alternate function I2C4_RMP[1:0] = 00 12C4_RMP[1:0] = 01 [2C4_RMP[1:0] = 11
I12C4_SCL PC6 PD14 PA9
12C4_SDA PC7 PD15 PA10
72513SPI1 /1 2S al t eremeatpegpifngnct i on
72513 1SPI'1 pin remapping
See alternate remapping configuration register (AFIC
Tab7t3e5P1 1 pin remapping
Alternate function SPI1_RMP[1:0] = 00 SPI11_RMP[1:0] = 01 SPI1_RMP[1:0] = 10 SPI1_RMP[1:0] =11
SPI1_NSS PA4 PA15 PB2 PB2
SPI1_SCK PAS PB3 PAS PE7
SPI1_MISO PA6 PB4 PA6 PES
SPI1_MOSI PA7 PB5 PA7 PE9
7.2513.2SP1 2/ 1 2S2 pin remapping
See alternate remapping configuration register (AFIC
NSING Technologies Pte. Ltd.
14/818 Address: 20 Science Park, £03-15/16
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remapping

Alternate function SPI2_RMP[1:0] = 00 SPI2_RMP[1:0] =01 SPI2_RMP[1:0] =11
SPI2_NSS/I2S2_WS PB12 PC6 PE10
SPI2_SCK/I12S2_CK PB13 PC7 PE11
SPI2_MISO PB14 PC8 PE12
SPI2_MOSI/I2S2_SD PB15 PC9 PE13
7.2513.35PI1 3/ 1 2S3 pin remapping
See alternate remapping configuration register (AFIC
Tab73esSPI 3/12S3 pin remapping
Alternate function SPI3_RMP[1:0] = 00 SPI3_RMP[1:0] = 01 SPI3_RMP[1:0] = 10 SPI3_RMP[1:0] = 11
SPI3_NSS/I2S3_WS PA15 PD2 PD8 PC2
SPI3_SCK/I2S3_CK PB3 PC10 PD9 PC3
SPI3_MISO PB4 PC11 PD11 PAO
SPI3_MOSI/I2S3_SD PB5 PC12 PD12 PA1
72514SDI O alternate function remapping
See alternate remapping configuration register

72515QSP |

Tab?3e8 DI O pi

n

remapping

Alternate function SDIO_RMP =0 SDIO_RMP =1
SDIO_0 PC8 PES
SDIO_1 PC9 PE9
SDIO_2 PC10 PE10
SDIO_3 PC11 PE11
SDIO_4 PB8
SDIO_5 PB9
SDIO_6 PC6
SDIO_7 PC7
SDIO_CK PC12 PE12

SDIO_CMD PD2 PE13
alternate function remapping

@ o d ei .chele mmosdien, g 1SeSEPH ol
i Bpatambppbhagegc onf i

( AFI C

QSPI only supports master-mamotder

Ml SO, suppofrt sabuehnate outpuutp.

register (AFI O_RMP_CFG3) .

Tab7t3e®SPI pin remapping
Alternate function QSPI_RMP[1:0] = 00 QSPI_RMP[1:0] = 01 QSPI_RMP[1:0] = 11

QSPI_NSS PA4 PFO PC10
QSPI_CLK PA5 PF1 PC11
QSPI_IO0 PA6 PF2 PC12
QSPI_lO1 PA7 PF3 PDO

14/8
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Alternate function QSPI_RMP[1:0] =00 QSPI_RMP[1:0] =01 QSPI_RMP[1:.0] =11
QSPI_ 102 PC4 PF4 PD1
QSPI_103 PC5 PF5 PD2

72516ETH alternate function remapping
See alternate remapping configuration register (AFIC

Tab7tl3eETH pin remapping

Alternate function ETH_RMP[1:0] = 00| ETH_RMP[1:0] = 01| ETH_RMP[1:0] = 10| ETH_RMP[1:0] = 11
ETH_MIl_MDC
ETH_RMII_MDC
ETH_MII_TX2 PC2
ETH_MII_TX_CLK PC3
ETH_MII_CRS_WKUP PAO
ETH_MIl_RX_CLK
ETH_RMII_REF_CLK
ETH_MIl_MDIO
ETH_RMII_MDIO
ETH_MIl_COL PA3
ETH_MII_RX_DV
ETH_RMII_CRS DV
ETH_MIl_RXDO
ETH_RMII_RXDO
ETH_MIl_RXD1
ETH_RMII_RXD1
ETH_MII_RXD2 PBO PD11 PBO PBO
ETH_MII_RXD3 PB1 PD12 PB1 PB1
ETH MIl RX ER PB10
Ethernet
Ethernet
ETH_MII_TXDO
ETH_RMII_TXDO
ETH_MII_TXD1
ETH_RMIl_TXD1
ETH_MIl_PPS_OUT
ETH_RMII_PPS_OUT
ETH_MII_TXD3 PB8 PB7

PC1

PAl

PA2

PA7 PD8 PA7 PD8

PC4 PD9 PC4 PD9

PC5 PD10 PC5 PD10

PB11

PB12

PB13

PB5 PB6

7261 /| O configuration of peripherals

Tabn3eADC/ DAC

‘ ADC/DAC pin ‘GPIO configuratior{

NSING Technologies Pte. Ltd.
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ADC

Analog mode

DAC

Analog mode

Tab73ex 1 M1/ T1 M8

TIM1/TIM8 pin Configuration | PAD configuration
mode
Input capture Input floating
TIM1/8_CHx channel x
Output channel x| Pushpull alternate
output
TIM1/8_CHxN Complementary | Pushpull alternate
output channel x output
TIM1/8_BKIN Brake input Input floating
TIM1/8_ETR External trigger Input floating
clock input
Tab74ed | M2/ 3/ 4/ 5

TIM2/3/4/5 pin

Configuration

PAD configuration
mode

TIM2/3/4/5_CHx

Input capture

channel x

Input floating

Output channel x

Pushpull alternate

output

TIM2/3/4/5_ETR

External trigger

clockinput

Input floating

Ta b7t4eb x CAN

bxCAN pin GPIO configuration
CAN_TX Pushpull alternate output
CAN_RX Input floating or input pull
up
Ta b7t4eD V P
DVP pin GPIO configuration
DVP_HSYNC Input floating
DVP_VSYNC Input floating
DVP_PCLK Input floating
DVP_DO Input floating
DVP_D1 Input floating
DVP_D2 Input floating
DVP_D3 Input floating
DVP_D4 Input floating
DVP_D5 Input floating
DVP_D6 Inputfloating
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DVP pin

GPIO configuration

DVP_D7

Input floating

Tab74e3JSART

USART pin Configuration GPIO configuration
full duplex Pushpull alternate output
transmissions
USARTxX_TX
Half duplex Pushpull alternateoutput
synchronous mod andpull-up
full duplex input pulkup
USARTX_RX transmissions
Half duplex Unused, can be used as
synchronous mod general I/0.
USARTx_CK Synchronous mod{ Pushpull alternate output
USARTx_RTS Hardware flow | Pushpull alternate outpuf
control
USARTx_CTS Hardware flow | Input floating or input pull
control up
Tab7t4ed 2 C
12C pin Description GPIO configuratior
I2Cx_SCL I2C clock Opendrain alternat
output
I2Cx_SDA 12C data Opendrain alternat
output
12Cx_SMBA SMBA data Pushpull alternate
output
Tab714es P |
SPI pin Description GPIO configuration
SPIx_SCK Master mode Pushpull alternate output
Slave mode Input floating
Full duplexmode/ Master mod Pushpull alternate output
Full duplex mode/slave mod{ Floating input or input puilp or puskpull
alternate output
SPIx_MOSI Simple bidirectional data line Pushpull alternate output
Master mode
Simple bidirectional data Unused, can be used as general I/O
line/slave mode
Full duplex mode/ Master moq Floating input or input pulup or puskpull
alternate output
SPIx_MISO Full duplex mode/slave mod Pushpull alternate output
Simple bidirectional data line Unused, came used as general 1/O.
Master mode

15/818
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SPI pin Description GPIO configuration
Simple bidirectional data Pushpull alternate output
line/slave mode
Hardware master/slave mod| Input floating or pulup input or input pu#l
down
SPIx NSS Hardware mode /NSS outpu Pushpull alternate output (NSS cahoose
- enable idle high resistance or idle is 1 when it is
master)
Software mode Unused, can be used as general I/O

Tab7ded 2 S

12S pin Configuration GPIO configuration
125x WS Master mode Pushpull alternate output
Slave mode Floating input
12Sx_CK Master mode Pushpull alternate output
Slave mode Input floating
transmitter Pushpull alternate output
12Sx_SD receiver Input floating or pulup input or input
pull-down
12Sx_MCK Master mode Pushpull alternate output
Slave mode Unused, can be used as general I/C
Tab7t4es5 DI O
SDIO pin GPIO configuratiorn
SDIO_CK Pushpull alternate
output
SDIO_CMD Pushpull alternate
output
SDIO[D7:D0] Pushpull alternate
output
Tab7t4e)SP I
QSPI pin GPIO configuratior remarks
QSPI_IO3 Pushpull alternate| QSPI only support
output master mode, ang
QSPI_I02 Pushpull alternate| does not support
output multi-master mode
QSPI_I101 Pushpull alternate
output
QSPI_100 Pushpull alternate
output
QSPI_CLK Pushpull alternate
output
QSPI_NSS Pushpull alternate

nsi.ec®m. sg
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QSPI pin GPIO configuratior remarks
output
Tab7HMeETH
MAC signal Pin configuration
ETH_MDC Pushpull alternate output, high

speed (50MHz)
ETH_MII_TXD2 Pushpull alternate output
ETH_MI_TX_CLK Input floating (reset state)
ETH_MII_CRS Input floating (reset state)

ETH_MI_RX_CLK
ETH_RMII_REF_CLK

Input floating (resestate)

ETH_MDIO

Pushpull alternate output, high
speed (50MHz)

ETH_MII_COL

Input floating (reset state)

ETH_MIl_RX_DV
ETH_RMII_CRS_DV

Input floating (reset state)

ETH_MII_RXDO _
Input floating (reset state)
ETH_RMIl_RXDO
ETH_MII_RXD1 _
Inputfloating (reset state)
ETH_RMIl_RXD1
ETH_MII_RXD2 Input floating (reset state)
ETH_MII_RXD3 Input floating  (reset state)
ETH MIl RX ER Input floating (reset state)
Ethernet Pushpull alternate output, high
Ethernet speed (50MHz)
ETH_MII_TXDO Pushpull alternate output, high
ETH_RMII_TXDO speed (50MHz)
ETH_MII_TXD1 Pushpull alternate output, high

ETH_RMII_TXD1

speed (50MHz)

ETH_PPS_OUT

Pushpull alternate output, high
speed (50MHz)

ETH_MII_TXD3

Pushpull alternate output, high
speed (50MHz)

ETH_RMII_CRS DV

Input floating (reset state)

ETH_MII_RXDO )

Input floating (reset state)
ETH_RMII_RXDO
ETH_MII_RXD1 )

Input floating (reset state)
ETH_RMII_RXD1
ETH_MII_RXD2 Input floating (reset state)
ETH_MII_RXD3 Input floating (reset state)
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Ta b7t56J S B

USB pin GPIO configuration
USB_DM Once the USB module is enabls

USB_DP these pins are automatically
connected to the internal USE

transceiver.

Ta b7t5elDt her

pin Alternate function GPIO configuration
RTC output When configuring BKP_CR and
TAMPER-RTC Intrusion event input BKP_RTCCR registers, it is forced by

hardware.

MCO Clock output Pushpull alternate output

EXTI input line External interrupt input Input floating or pulup input or input

pull-down

727GP1 O | ocking mechanism

The |l ocking mechanism is used to freeze the |/ O conf
is executed on a port bit, utnhtei Ipotrhte cnoenxfti gruersaattiioonR ecfa
l ock register GPI Ox_PLOCK_CFG.

A PLOCKK_CFG is GPIOx_PLOCK_CFG[16], which wild.l becc
according to the w&ombrreOc t( wheegruee nikcfet ens1 t egquj retd) wi l |
after system reset.

A PLOCK_CFGy is GPI Ox_PLOCK_CFG [15:PIOCKWCEG =< alh, ot
i s, it i s unl ocked.

A The seqwevoredrwl i s valiRLOOKK iQdgh@wr itthteen ad the man
zelG® | ORLOCKK_CFG [ 15: 0] . GPlI Ox _PLOCK_CFG [15: 0]
writing;

A GPI Ox _PH_CFG/ GPuliGxs PcanmCFiGe mMRPIUOCK eCdGas l0gngvhas h i
by the configuration of GPIOx_PLOCK_CFG [15:0].

A PLOCKK_CFG=1, GPl Ox _PH_CBG/GPitOoxo [PlLedCF®Y GPI Ox P
correspbBLOGBK GBFYy tyo= 0élwhi ch is a | ocked configurati
PLOCK_CFGy=0, can be modified.

A I f the sequence -spwpe@wlat Domuss Wweopgrfwlimed again tc
agai n.

73 GP1 O regi sters

These peripheral reg-bstewsr thast be operated as 32
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7.31GPI O register overview

GPlI OA base address: 0x40010800
GPlI OB base address: 0x40010CO00O0
GPl OC basx4ddddrné®fd9d: O

GPI OD base address: 0x40011400
GPlI OE base address: 0x40011800
GPlI OF base address: 0x40011CO0O0
GPl OG base address: 0x40012000

NSING Technologies Pte. Ltd.
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PCFGI7[1 :0] PMODIE7[ 1:0] PCFGIG[I 0] PMODIE6[1 :0] PCFGIS[ 1:0] PMODIES[I :0] PCFGI4[] :0] PMODIE4[ 1:0]
15 ™ 14 13 ™ 12 11 ™ 10 9 ™ 8 7 ™ 6 5 ™ 4 3 ™ 2 1 ™ 0
PCFGI3[1:0] PMODIES[I:O] PCFGIZ[I:O] PMODIEz[l:O] PCFGII[I:O] PMODIEI[1:0] PCFGIO[I:O] PMODIEO[I:()]
Bit field |Name Description
31:30 PCFGy[1]{Port x confiOgéufr)ati on bit (y =
27:26 PMODE[ 1: 0] =00 input mode:
23:22 00: analog function mode (state aft
19:18 01: I nput floating mode
15: 14 10: i nppu/t iprgdadwn pmdde (note: whpewl pc/o
11:10 inpudopml mode, you need to set/rese
7:6 11: reserved
3:2 When PMODE[ 1:0] >00 output mode:
0 OGenerap ugphul | output mode
0 1Generab pa@m ai n out put mode
10: Alternatpalflumattipat pmodtle
11Qpedr ain output mode of alternate
29:28 PMODEyY[ ]Mode bit oOfé7port x (y =
25: 24 00: input mode (state after reset)
21: 20 01l: output mode, maxi mum speed 2MHz
17:16 10: output mode, maxi mum speed 10MH
13:12 11: out pwti miond s,permal 50 MHz
9: 8
5: 4
1:0
7.33GPI O port high configuration register
Address offset 0x04
Reset value: 0x8880 0000(x=A); Ox0000 00OO0O0O(x=B, C, D, E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PCFG15[1:0]

PMODE15[1:0]

PCFG14[1:0]

PMODE14[1:0]

PCFGI3[1:0]

PMODE13[1:0]

PCFG12[1:0]

PMODEI2[1:0]

15 o 14 13 ™ 12 11 ™ 10 9 ™ 8 7 ™ 6 5 ™ 4 3 ™ 2 1 ™ 0
PCFG;I[l:O] PMOD]::H[I:O] PCFGII()[I:O] PMOD}IS10[1:0] PCFGI9[1:O] PMODIE9[1:0] PCFGIS[I:O] PMODIES[I:O]
o - - - - o o -

Bit field |Name Description
31:30 PCFGy[ 1]{Port x conf i8géulrba)ti on bit (y =
27:26 PMODE[ 1: 0] =00 I n input mode:
23:22 00: analog function mode (state aft
19:18 01: Il nput floating mode
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Bit field |Name Description
15:14 10: i nppu/t iprggalwn pmdde (note: whenupc/o
11:10 i npudopvimnl mode, sgolresed thdhe corresp
7:6 11: reserved
3:2 When MODE[ 1: 0] >00 output mode:

0 OGenerapb ughl | output mode

0 1Generab pa@m ai n out put mode

10: Alternatpalflumattipat pnodle

11: -Opann output mode of alternate
29:28 PMODEyY[ ]Mode bit o8félpsort x (y =
25: 24 00: input mode (state after reset)
21:20 01: output mode, maxi mum speed 2MHz
17:16 10: output mode, maxi mum speed 10MH
13:12 11: output mode, maxi mum speed 50MH
9:
5:
1:
7.34GPl1 O port riengpiustt edrat(aGPI Ox P11 D)
Address offset 0x08
Reset value: O0x0000 0O0O0O
31 16

Reserved

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8 PID7 PID6 PID5 PID4 PID3 PID2 PID1 PIDO
Bit field |Name Description
31:16 Reserve(Resenwhedreset value must be maintai
15:0 PI Dy Port inpQ¢tl8ata (y =

These bi-osl wrandeaadn onl yl &iet rvweardd g,

read value is the state of the corr
7.35GPI O port output data register (GPI O
Address offset 0x0C
Reset value: 0x0000 AO0OO0OO0O(Xx=A); 0x0000 0010(x=B); O0xdcC

15/818
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI15 | PODI4 | PODI3 PODI2 | PODI1 PODI10 POD9 PODS POD7 POD6 PODS POD4 POD3 POD2 POD1 PODO
rw w rw w w rw w rw w rw w w rw w rw w
Bit field |Name Description
31:16 Reserve(Resenwhed,reset value must be maintai
15:0 PODy Port out pouétlbdata (y =
These bits can only be-brietgadwoordswr iGP
AéG) can be independently set/clearece

7.36GPI O Ipiortsetting/ clearing

regi ster

Address offset 0x10
Reset value: 0x0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBC15 PBC14 | PBCI13 PBCI12 PBCI11 PBC10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBC1 PBCO
5413 1wt o 8 3 6 s 4 3 5 1%
PBS15 PBS14 PBS13 PBS12 PBSI11 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO
W w w w w W w w w W w w w w W w
Bit field |Name Description
31:16 PBCy Cl ear b iGPIOy( yoOfé& 1pho)r t
These bits can only be written and
0: does not af fRODybitthe correspondin
1: Cl ear t heODghoirtr etspothdi ng
Note: if the cPRBSyaprRBEYRnm ki rsgtbiatts tRBRy
bit works.
15:0 PBSy Set bi tGPOx(oyf0O éplo5r)t
These bits eanaod!| pypekeawedt as words
0: does not af fRODybitthe correspondin
1: Set theP@Dybirtestp@ndi ng

7.3./GP1 O port

Addr ess

Reset v al

ue:

of fset

0x0000

bi tGPIOk PBC}y regi ster (

Ox14
0000

NSING Technologies Pte. Ltd.
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31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 | PBCl14 | PBC13 | PBCI12 | PBCll | PBCI10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBCI PBCO

Bit field |Name Description
31:16 Reserve(Resenwnhed,reset value must be maintai
15:0 PBCy Clear bit y of port GPIOx (y = 0.

These bits can only be written and
0: does not affect the correspondin

1: Clear the corresponding PODy bit to 0

7.38GPIl ®Wort | ock conf GROXrPAOAKOOFG )Yy egi st er

Address offset: O0x18
Reset val ue: Ox0000 0O0O0O

31 17 16
T T T T T T T T T T T T T T PLOCKK
Reserved CFG
L L L L L L L L L L L L L L
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK
_CFGI15 | _CFG14 | _CFGI13 | _CFGI12 | _CFGIl | _CFG10 | _CFGY | _CFG8 | _CFG7 | _CFG6 | _CFG5 | _CFG4 | _CFG3 | _CFG2 | _CFGl | _CFGO

w rw w w rw w rw w rw w w rw w w w w
Bit field |Name Description
31:17 Reserve(Resenthedyreset value must be maintai
16 PLOCKK_(Lock key. This bit caanbenlyale amo @i
|l ock write sequence.
0: Port configuration |l ock key is a
1: The port configuration | ock key i
is locked before the next system re
Wr i t>e wir i>t evr @&t @ eedr €ad 1
The |l ast reading can be omitted, bu

been activated.

Not e: t hPel OCKI_uCe- GJ &lmbn ddt] be changed w
of lock kewyi esroperanetdheAoperation
activate the key.

15:0 PLOCK_CHKEConfiguration |l ockOé&l1l%)y of port GP
These bits are readable and writabl
bit is 0.

0: Do not gluorcakt itohne ocfo ntfhie port

1: Lock the configuration of the po

NSING Technologies Pte. Ltd.
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7.39GPI O driver capabil i GRIOxcDSNAFG)gur ati on
Address offset 0x20
Re s et O0OxX0@O0 RFEF. x =A,B,C,D,E ' 0x0000 FO3F x=F * 0x0000 023F x=G~
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
_CFG15 | CFGl4 | CFG13 | CFGI2 | CFGIl | CFGI0 | CFG9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGO
Bit field|Name Description
31:16 Reserve(Resenr\hed,yreset value must be maintai
15:0 DS _CFGy |[The drive capability conbéghbyation
These bits can only be-brietadvoordswr i t{
0: 2mA
1: Controll e@&GPbYxPHMEBDEY¥ G fGPI Ox _PL_C
PMODE: 00/01, 8 mA;
PMODEY: 10, 4 mA;
PMODEy: 11, 12mA.
7.310GPI1 O flip rate c dGRIDXx SBRICFSt | on
Address offset O0x24

Reset OX®I00®:xFFFFAF B, OxDO0ODB O xXETF30FK 0000 xG=-23 F

registe

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR
_CFG15 | _CFGl4 | CFGI3 | CFG12 | CFGll | _CFG10 | CFGY9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | _CFGO
™ ™w ™w ™w ™w ™ ™w ™ ™w ™w ™w ™w ™ ™w ™w ™w
Bit field |Name Description
31:16 Reserve(Resennhed,yreset value must be maintai
15:0 SR_CFGy |Port GPIOx flip ra0oélbdbnfiguration
These bits can only be-brietadwoorrdswr i t
0: fast flip
1: Slow flip
NSING Technologies Pte. Ltd.
16/B18 =
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742AF1 O event control register (AFI O_ECIT

Address offset: 0x00
Reset val wel: 0O0x0000 OO

31 16
Reserved
15 8 7 6 4 3 0
Reserved EOE PORT_SEL[2:0] PIN_SEL[3:0]
™w ™ ™w
Bit field|Name Description
31: 8 ReserveqResenrnwhed,reset value must be maint ai
7 EOE Event output enable bit.
When this bit i s set, the Cortex d¢v

selected by PORT_SEL[2:0] and PIN_S
0O: Output disable
1: Output enable

6: 4 PORT_SELPort selection bit
Select the port used to output the
000: select port A
001: select port B
010: select port C
011: select port D
100: select port E
3:0 PI N_SEL[[Pin select bit

Select the pin used to output the C
to the 1/ 0O selected by PORT_SEL[ 2: 0]
0000: select Px0O 0001: select Px1 O
0100: select Px4 0108a:0kk1ecselPxdt OF
1000: select Px8 1001: select Px9 1
1100: select Px12 1101: select Px13 1110: select Px14 1111: select Px15

7T43AFIOal t ernate remap c ARG RMPUCGF&) i on regqi

Address offset:: 0Ox04
Reset OX®&I00®: 0000

31 27 26 2 2 2 21 20 19 18 17 16
T T T T T T T
Reserved SW_ITAG CFG[2:0]  [MIRMIL Reserved A | ADSE | sk | Aoy (TG
1 1 1 1 1 1 _ 1 — — _ _ _
w ™w ™ ™ ™ ™ ™w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T T T T T
PDOI TIM4 USART2 | USARTI| 12C1 | SPII
b CAN1_RMP v TIM3_RMP TIM2_RMP TIMI_RMP usarts Rvp | YRORTE | OSARTLL BOE T 308 o
™w ™w 'w ™w ™w w ™w I'w ™w 'w ™w

NSING Technologies Pte. Ltd.
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Bit field|Name Description

31: 27 Reserved Resenwhedreset value must be maint

26: 24 SW_JTAG_CHSerial wire JTAG configuration
These bits can only be written by
undefined value) and are BWBHTAG ¢
alternatseWEH TAGSearoinal Wire JTAG) su
access Cortex's debug port. Th&Wibe
JTAG I n this state, JTAG or SW (se
specific signal on the JTMS/JTCK p
000: FWITIAGBGBWIF-DEW: reset state;
001: Ful|l-DBW3-DEWTAGt no NJIJTRST;
010: Tur fDPo fafn dJ M@ bl e SW
100: Tur DPof ft ur-DRG® f f SW
Ot her values: no effect.

23 MI'l _RMII _Y§Et hernet MAC connection mode sel ecg
This betseanto '1' or set to '0' b
Et hernet MAC to use the external N
RMI'I interface.
0: Configure the Ethernet MAC to U
interface;
1: CoenftilgpurEt hernet MAC to use the
interface.

22:21 Reserved Resenwhedreset value must be maint g

20 ADC2_ETRR|ADC2 regul ar conversion external t
This bit can be set ttocodtr olrsustteh e
connected to the external trigger
0: ADC2 regular conversion externa
1: ADC2 regular conversion externd

19 ADC2_ETRI |ADC2 i ngorcvtearosni on external trigger
This bit can be set to '"1' or ustet
connected to the ADC2 injection co
0: ADC2 injection conversion exter
1ADC2 injection conversion externad

18 ADC1_ETRR |ADC1 regular conversion external t
This bit can be set to '"1' or ustet
connected to thHROCdxtremgualart ciogyen g
0: ADC1 regular conversion externa
1: ADC1 regular conversion externd

17 ADC1_ETRI |ADC1 injection conversion external
This bit camn et steda 't®d 'Hy sof ttwar
connected to the ADC1 injection co
0: ADC1 injection conversion exter
1: ADC1 injection conversion dxter

16 TI M5CH4 _RNTI M5_CH4 internal remapping

16/818 NSING Technologies Pte. Ltd.
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Bit field|Name Description
This bit can be set to '"1' or aosgd
T1I M5 _CH4.
0: TIM5_CH4 is connected to PAS3
1: LSI internal oscillator is conn
the LSI
15 PDO1_RMP PDO/PD1 mapping on OSC_I N/ OSC_OUT
OSC_I N/ OSC_OUT)
This bit can be set to "1' or oat
i mage of PDO and PD1. When the mai
ruons the internal 8MHz RC oscill at

OSC_I N and OSC_OUT pins. This func
pins below 80 (PDO and PD1 appear
not need to be remapped).
0: Do rneomap PDO and PD1;
1: PDO is mapped to OSC_I N, PD1 i g

14:13 CAN1_RMP[ 1CAN1 alternate function remapping
These bits can be set to ' 1mappifsg
the alternate functiXomsn @AM URX san
CAN1 interface.

00: CAN1_RX is mapped to PA11, CAN
01: CAN1_RX is mapped to PD8, CANI]
10: CAN1_RX is mapped to PB8, CAN]
forpi3 package) ;

11: CAN1_RX is mapped to PDO, CAN1

12 TI M4 _RMP Remapping of Timer 4

This bit can be set to '"1' or set
channdelosf 1TI M4 to the GPI O port.
0: No remapping (Tl M4_CHL1LCPB6 PBBI N
TI M4 _CH4/ PB9) ;
1: Full image (TIM4_CH1/PD12, TI M4
TI M4 _CH4/ PD15) .

NotRemapgpoesy not affect TIMA4_ETR o

11:10 TI MS_RMP[ 1 Remapping of Timer 3
These bits can be set ctomtrb’l drhesae
channels 1 to 4 on the GPI O port.
00: no remapping (CH1/ PAG6, CH2/ PATY

01: unused combination;

10: Partial i mage (CH1/ PB4, CH2/ PH

11: Ful I i mage (CH1/PC6, CH2/ PC7,

NotRemappoemg not affect TIM3I_ETR o
9: 8 TI M2 _RMP[ 1Remapping of Timer 2

These bits can be set to '1' ormese

channels 1 to 4 and external triggd

NSING Technologies Pte. Ltd.
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Bit field|Name Description
00: no r(erialp (EiTrRg PAO, CH2/ PA1l, CH3/
01: Parti al i mage (CH1/ ETR/ PA15, (
10: Parti al i mage (CH1/ ETR/ PAO, CH
11: Complete image (CH1/ ETR/ PA15,

7:6 TI M1 _RMP[ 1Remagpiofn Ti mer 1
These bits can be set to '1' ors sle
4, 1N to 3N, external trigger (ETH
(BKI'N) The i mage on the GPI O port.
00: no remap (ETR/PA12, CH1/ PA8, (
BKI N/ PB12, CH1N/ PB13, CH2N/ PB14, q
01: partial image (ETR/ PA12, CH1/
BKI N/ PAG6, CH1N/ PAT, CH2N/ PBO, CH3N
10: Partial image (ETR/PA12, CH1/ PR
BKI N/ PB5, CH1N/ PB138l/PBHBN,PB14, CH
11: Ful I i mage (ETR/PET7, CH1/ PE9,
BKI N/ PE15, CH1N/ PES, CH2N/ PE1O, CH

5: 4 USART3_RMHRRemapping of USARTS
These bits can be set to '1' ore se¢
CTS, RTX, a@ld, RK alternate functi on
00: No remapping (TX/PB1O0, RX/ PB11]
01: Partial i mage (TX/PC10, RX/ PCJ
10: Unused combinati on;
11: Ful I i mage ( TX/ P38 ,P DRX/, P RI,S/ PHK

3 USART2_RMHRemapping of USART2
These bits can be set to '1' orthe
USART2 _RMP_1 to form USART2_RMP[ 1:
RTS, CK, TX and RX aRT2romtthé uGRl
00: No remapping (CTS/ PAO, RTS/ PA1l
01: Remapping (CTS/ PD3, RTS/ PD4, T
10: Remapping (CTS/ PC6, RYS/ PC7, T
11: Remapping (CTS/ PA15, RTS/ PB3,
Note: Synchronous modUSART210RMRB[up:p

2 USART1_RMHRemapping of USARTI1
This bit can be set to '"1' or §J&t
and RX alternate functions of USAH
0O: rNomapping (TX/ PA9, RX/ PA10) ;
1: Remapping (TX/ PB6, RX/I PB7) .

1 1 2C1_RMP Remapping of 12C1
This bit can be set to '"1' or s'est
SCL and SDA alternate functions on
0: No remapp$ShAa/ RBT)L,/ PB6,
1: Remapping (SCL/PB8, SDA/PB9).

0 SPI'1_RMP_(Remapping of SPI1

NSING Technologies Pte. Ltd.
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Bit

field

Na me

Desc

ription

Thi s

bit can be set to "'1° or set
SPI'1_RMP_1 to
MI SO and

MOSIncdlitomrsn @otne tthe GPI O p

form SPI'1_RMP[1:0] t

00: No remapping (NSS/ PA4, SCK/ PAS5
01: Remapping (NSS/PA1l5, SCK/PB3,
10: Remapping (NSS/PB2, SCK/PAS5, M
11: Remapping (NSS/PB2, SCK/PE7, N
T44AF |1 ©Oxt er nal i nterrupt configuration
Address offset 0x08
Reset value: 0x0000 00O0O
31 16
Reserved
15 12 11 8 7 4 3 0
EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTII_CFG[3:0] EXTIO_CFG[3:0]

Thebsiet s can be

the EXTI x

Bit field|Name Description
31:16 Reserved Resenwhedreset value must be maintai
15:0 EXTI X_CFEXTIlI x confiO&r3ation (x =

external interrupt.

read and written by

EXTI O condfiguration
0000: PAO pin 0001: PBO pin 0
0011: PDO pin 0100: PEO pin
0110: PGO pin
EXTEtdbdnfiduration
0000: PA1l pin 0001: PB1 pin 0 (
0011: PD1 pin 0100: PE1 pin
0110: PG1 pin
EXTI 2 condfiguration
0000: PA2 pin 0001: PB2 pin 0 (
0011: PD2 pin 0100: PE2 pin
0110: PG2 pin
EXTIBfcguration
0000: PA3 pin 0001: PB3 pin 0 (
0011: PD3 pin 0100: PE3 pin
0110: PG3 pin
16/B18 NSING Technologies Pte. Ltd.
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7T45AF1 O external I nterrupt configuratior

Address offset: 0O0x0C
Reset value: 0O0x0000 OOOO

31 16
' ' ' ' ' ' " Reseved ' ' ' ' ' '
15 12 11 8 7 4 3 0
I EXTI7_&FG[3:0] I I EXTI6_(IZFG[3:O] I I EXTIS_(IJFG[3:O] I I EXTI4_&FG[3:0] I

Bit field|Name Description

31:16 Reserved Resenvhed,reset value must be maintai

15:0 EXTI x_CFEXTIlI x confidgéur7ati on (x =
These bits can be read and writterf
the EXTIlIx external interrupt.
EXTEddnfiduration
0000: PA4 pin 0001: PB4 pin 0 (
0011: PD4 pin 0100: PE4 pin
0110: PG4 pin
EXTI5 cordfiguration
0000: PA5 pin 0001: PB5 pin 0
0011: PD5 pin 0100: PES5 pin 0
0110: PG5 pin
EXTE6nfiduration
0000: PA6 pin 0001: PB6 pin 0
0011: PD6 pin 0100: PEG6 pin 0

0l1100Reser ved

EXTI 7 cornfiguration

0000: PA7 pin 0001: PB7 pin 0
0011: PD7 pin 0100: PE7 pin 0
0l110:Reser ved

7T46AFO external i nterrupt configuration

Address offset: Ox10
Reset val ue: Ox0000 0O0OO0O

Reserved
L L L L L L L L L L L L L L L

EXTI11_CFG[3:0] EXTI10_CFG[3:0] EXTI9 CFG[3:0] EXTI8 CFG[3:0]

™ ™ ™ ™

NSING Technologies Pte. Ltd.
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Bit field |Name Description
31:16 Reserved Resetwhedreset value must be maintai
15:0 EXTI x _CF EXTI x confi8géurilalt)i on (x =
These bits can be read and writterf
the EXTIxXx external interrupt.
EXTI 8 cordfiguration
0000: PA8 pin 0001: PB8 pin 0
0011: PD8 pin 0100: PES8 pin 0
0110:Reser ved
EXTE®nfidguration
0000: PA9 pin 0001: PB9 pin 0 (
0011: PD9 pin 0100: PE9 pin
0110:PG9 pi n
EXTI 10 configuration
0000: PA10 pin 0001: PB10 pin 00
0011: PD10 pin 0100: PE10 pin 01
0110:Reser ved
EXT11 configuration
0000: PA11 pin 0001: PB11 pin 00
0011: PD11 pin 0100: PE11 pin 01
0110:Reser ved
7T47AF1 O external i nterrupt configurat.
Address offset O0x14
Reset value: 0x0000 0O0OO
31 16
I I I I I I Reselrved I I I I I I I
15 12 11 8 7 4 3 0
I EXTIleICFG[S:O] I EXTI]4:CFG[3:0] I I EXT113:CFG[3:0] I I EXT112:CFG[3:O] I
B I I I
Bit field |Name Description
31:16 Reserved Resentwhedreset value must be maintai
15:0 EXTI x_CFEXTI x confilgué& altS5)on ( x =
These bits can be read and writterf
the EXTIlIx external interrupt.
EXTlcloanf i dur ati on
0000: PA12 pin 0001: PB12 pin 00
0011: PD12 pin 0100: PE12 pin 01
0110:Reser ved
EXTI 13 configuration
0000: PA13 pin 0001: PB13 pin 00
16/8 18 Addces: 20 Seience Pak #03-15/16
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Bit field |Name Description
0011: PD13 pin 0100: PE13 pin 01
0110:Reser ved
EXTI 14 configuration
0000: PA14 pin 0001: PB14 pin 00
0011: PD14 pin 0100: PE14 pin 01
0110:Reser ved
EXTI 15 configuration
0000: PA15 pin 0001: PB15 pin 00
0011: PD15 pin 0100: PE15 pin 01
0110:Reesr v e d
748AFI1 O alternate remapping configurat
Address offset 0x20
Reset value: 0x0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIM87RIMP[I:0] Reserved UARTUIQMP[I;O] UART@IQMP[I:O] UARTSJI(MP[I:O] UART47]I(MP[1:O] URnRT2 | SEL ETI—LR;\/IP[I:O]
15 ™ 14 13 12 11 ™ 10 9 ™ 8 7 ™ 6 5 ™ 4 r:\;’ r;V 1 ™ 0
SPISfR;\/lP[l:O] SPI27R;\/IP[1:O] I2C47R;V[P[1:0] 12C37R;\/[P[I:0] 12C27R;\/[P[I:0] QSPLRIMP[I:O] Reserved CANZJ;MP[]:O] SII{)I\I,I?,
o ™ . o ,Lv r; ,Lv m
Bit field|Name Description
31:30 TI MB_RMP[|Remapping of Timer 8
These bits can be set tot'hle' iaragse8
channels 1 to 2 on the GPI O port.
00: No remapping (ETR/ PAO, CH1/ PC6|
BKI N/ PAG6, CH1N/ PAT, CH2N/ PBO, CH3 N/
01: Partial i mage (ETR/ PB4, CH1/PC
BKI N/ PB3, CH1N/ PAEHBN/ CW2N/;,PC12,
10: Unused combination;
11: Parti al i mage (ETR/ PB4, CH1/PD
BKI N/ PB3, CH1N/ PA15, CH2N/ PC12, CH
29:28 Reserved |Resenrnhed,reset value must be mainta
27:26 UART7_RMHERemapping of UARTY
Thebsiet s can be set to '"1' or setXto
and RX alternate functions of UART]
00: No remapping (TX/ PC4, RX/ PC5) ;
01: Remapping (TX/ PC2, RX/ PC3) ;
10: Unused combination;
11: Remapping (TX/ PGO, RX/ PG1) .
25: 24 UART6 _RMHERemapping of UART®6
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Bit field|Name Description
These bits can be set to "1' or TXe
and RX alternate functions of UART({
00: No remapping (TX/ PE2, RX/ PE3) ;
01: Unused combinati on;
10: RemBXY/pPR@Q, (RX/ PC1) ;
11: Remapping (TX/ PBO, RX/ PB1) .
23:22 UART5_RMRERemapping of UARTS5
These bits can be set to "1' or TXe
and RX alternate functions of UART]
00: No remapRIXda®DRTX/ PC12,
01: Remapping (TX/PB13, RX/PB14):;
10: Remapping (TX/ PE8, RX/PE9);
11: Remapping (TX/ PB8, RX/PB9).
21: 20 UART4_RMHERemapping of UARTA4
These bits can be set to "1' or TXe
and RX &dubhetnanhse of UART4 on the G
00: No remapping (TX/PC10, RX/ PC11
01: Remapping (TX/ PB2, RX/I PE7) ;
10: Remapping (TX/ PA13, RX/PA14),;
11: Remapping (TX/ PDO, RX/ PD1) .
19 USART2_RNRemapping of USART2
These bits can besosfettwatroe 'aln'd ours esde
USART2 _RMP_0 to form USART2_RMP[ 1:
RTS, CK, TX and RX alternate functi
00: No remapping (CTS/ PAO, RTS/ PAL1,
01: Remapphi3ng RIGTPDR, TX/ PD5, RX/P
10: Remapping (CTS/ PC6, RyS/I pPC7, T
11: Remapping (CTS/ PA15, RTS/ PB3, 1
Note: Synchronous modESART21o0RMB[up:pq
18 SPI'1_RMPJ]RemappbBRblof
This bit can be set to '"1' or set
SPI'1_RMP_0 to form SPI1_RMP[1:0] t
and MOSI alternate functions of SP
00: No remapping (NSS6 PAMOSSCRAPAS,
01: Remapping (NSS/ PA15, SCK/PB3,
10: Remapping (NSS/PB2, SCK/PAS5, MI
11: Remapping (NSS/PB2, SCK/PE7, M
17:16 ETH_RMP[ 1Pin configuration of Ethernet MAC
This bit T'anorme' G'etby osdoftware. hletr
MAC to the external transceiver PH
00: No remapping (RX_DV/ CRS_DV/PAT),
RXD3/ PB1, PPS_OUT/ PB5, TXD3/ PB8) ;
01: Remapping (RX_DV/ CRS_DV/RPXO®B2/ RQ
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Bit field|Name Description

RXD3/ PD12, PPS_OUT/ PB5, TXD3/ PB8) ;

10: Remapping (RX_DV/ CRS_DV/PAT, R

RXD3/ PB1, PPS_OUT/ PB6, TXD3/ PB7) ;

11: Remapping (RX_DV/ CRS_DV/ PDS8, R

RXD3/ PB1, PPS_OUT/ PB6, TXD3/ PB7) .
15:14 SPI 3PRM: (Remapping of SPI 3

This bit can be set to "1' or st

SCK, MI SO and MOSI|I al3arhen&Pé Of poct

00: No remapping (NSS/ WS/ PA15, SCK

01: Rena\NpSpSI/nMNS/ PD2, SCK/ CK/ PC10, Ml

10: Remapping (NSS/ WS/ PD8, SCK/ CK/

11: Remapping (NSS/ WS/ PC2, SCK/ CK/
13:12 SPI 2_RMP[[Remapping of SPI 2

This bit can be ssoeftt waor € 1t'o ocro nsterto |

SCK, MI SO and MOSI alternate funct

00: No remapping (NSS/ WS/ PB12, SCK

01: Remapping (NSS/ WS/ PC6, SCK/ CK/

10: Unused; combination

11: Remapping (NSS/ WS/ PE10, SCK/ CK
11:10 |1 2C4_RMP[ 1 2C4 remapping

This bit can be set to "1' or seStDA

and SCL alternate functions on the

00: No r(e@alp/pAt6g, SDA/ PC7) ;

01: Remapping (SCL/PD14, SDA/ PD15)

10: Unused combinati on;

11: Remapping (SCL/ PA9, SDA/ PA10).
9: 8 I 2C3_RMP[1 2C3 remapping

This bit can be set to "1' or seStDA

and SCL faulntcetrinoantse on t he GPI O port.

00: No remapping (SCL/PCO, SDA/PC1

01: Unused combination;

10: Remapping (SCL/PF4, SDA/ PF5);

11: Remapping (SCL/ PA4, SDA/ PC5).
7:6 |1 2C2_RMP[1 2C2 remapping

This bit can be set to 'hl€ ioma gsesStDA

and SCL alternate functions on the

00: No remapping (SCL/PB1O, SDA/ PB

01: Remapping (SCL/PG2, SDA/PG3);

10: Unused combination;

11: Remapping (SCL/PC4, SDA/ PA5) .
5: 4 QSPI _RMP[|Remapping of QSPI

This bittocanl'beorsestet to 'O0' by $ 00

Il 01, 102, 103, CLK, and NSS altern
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Bit field|Name Description
00: No remapping (NSS/ PA4, SCK/ PAS5,
01: Unused combinati on;
10: Remappi BGK(RES/ PFOOQ/ PF2, | 01/ P
11: Remapping (NSS/PC10, SCK/PC1l1,
3 Reserved |Resentwhed,yreset value must be mainta
2:1 CAN2 _RMP[CAN2 remapping
This bit can be ssoeftt waor e 1t'o ocro nsterto |
CAN2_RX and CAN2_TX alternate func
00: No remapping (RX/PB12, TX/PB13
01: Remapping (RX/PB5, TX/PB6) ;
10: Unused combination;
11: Remapping (RX/PD10, TX/PD11).
0 SDI O_RMP |SDI O remapping
This bit can be set to "1' or steédr
function port. D4/ PB8, DS5i/nPaBy%,d.D6/
0: No remapping (DO/ PC8, D1/ PC9 D
1: Remapping (DD/fPEBQ, DRI /PEBI1, CK/
7T49AFIOal t ernate remap c oAFOi BMPr@GFG4)o n
Address offset 0x24
Reset value: 0x0000 00OO
3 . . . 26 25 24 23 2 20 20 19 18 17 16
Reserved Pt |sP13_Nss|spr2_Nss|spri_Nss| DvP_RMp[1:0] [SPLXIP[TSC_OUT) ADCE | ADCS
15 14 13 12 11 10 rgrg r;vrg 5n|v4 ?ry T%”
A3 | A0S | Reserved | “QMPT | cOMP6_RMP[1:0] | COMPS_RMP[1:0] | COMP4_RMP[1:0] | COMP3_RMP[1:0] | COMP2_RMP[1:0] | COMPI_RMP[1:0]
N o . . n; ,;v ,Lv
Bit field|Name Description
31: 26 Reserved Resenwved,reset value must be maint g
25 QSPI _MI SO|The 1 01 pin of QSPI i s eqwiveael enotd ¢
pin attributes can be configured a
0: The QSPlI module automatically ¢
1: Fixed as input floating
24 SPI 3_NSS NSS mode bitN6E SPI B8ohiwhegwrudd )as A
0: NSS is high impedance when idle
1: NSS is 1 when idle
23 SPIlI 2 _NSS NSS mode bit of SPl 2 (whempuN3Sg .is
0: NSS is high impedance when idle
1: NSS is 1 when idle
22 SPlI 1_NSS NSS moadf ®PLE1 (when NSS i spucldnf.i gu
0: NSS is high impedance when idle
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17/818 =

Email: sales@nsing com sg

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674



nsi.ec®m. sg

% NSING
<
Bit field|Name Description
1: NSS is 1 when idle
21:20 DVP_RMP[ 1{Remapping of DVP
This bit can be set to "1' or 'O0'
00: No remapping (HSYNC/PA1l, VSYNC
D2/ PAG6, D3/ PAT, D4/ PC4,” D5/ PC5, D6
01: Remapping (HSYNC/PE2, VSYNC/ PE
D2/ PCO, D3/ PB2, D4/ PF12, D5/ PF13,
10: Unused combinati on;
11 Remapping (HSYNC/PE2, VSYNC/ PES3
D2/ PCO, D3/ PB2, D4/ PB1O, D5/ PB11,
19 QSPI _XIP_]1QSPI XI P memory mapping mode enabl
0: Disabl e
1: Enabl e
18 Reserved Resenwved,reset value must be maint g
17 ADC4_ETRR|ADC4 regul ar conversion external t
This bit can be set to '"1' or 'cO'e
to the external trigger of ADC4 re
0: ADC4 regular conver sdi otho ebBExxTel rlnOa
1: ADC4 regular conversion externa
16 ADC4_ETRI |ADC4 injection conversion externa
This bit can be set to '"1' or 'cO'e
to the ADCé4nivefrecbinoexternal trigg
0: ADC4 injection conversion exter
1: ADC4 injection conversion exter
15 ADC3_ETRR|ADC3 regular conversion external t
This bittocanl'berset0’ by soft wartee.d
to the external trigger of ADC3 re
0: ADC3 regular conversion externa
1: ADC3 regular conversion externa
14 ADC3_ETRI |ADC3 injection conversion externa
This bit can be set to '"1' or 'cO'e
to the ADC3 injection conversion e
0: ADC3 injection cocnovremresctoend etxa el
1: ADC3 injection conversion exter
13 Reserved Resenvhed,reset val ue must be mai nt g
12 COMP7_RMP|Remapping of COMP7_O0OUT
This bit can be set to "'1' or "0
0: No rémOMPIrrn@OUT/ PC2) ;
1: Remapping (COMP7_OUT/ PD12) .
11:10 COMP6 _RMP|Remapping of COMP6_OUT
This bit can be set to '1' or "0
00: No remapping (COMPG6_OUT/ PC9) ;
01: Remapping (COMP6_OUT/ PA12) ;
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Bit field|Name Description

10: Unused combinati on;

11: Remapping B7QQMP6 _OUT/ P
9: 8 COMP5_RMP|Remapping of COMP5_OUT

This bit can be set to 1" or "0

00: No remapping (COMP5_OUT/ PBO) ;

01: Remapping (COMP5_OUT/ PB11) ;

10: Remapping (COMP5_OUT/ PB6) ;

11: Remapping (COMP5_OUT/ PA11) .
7:6 COMP4_RMP|RemappCONP&f OUT

This bit can be set to '"1' or 'O0'

00: No remapping (COMP4_OUT/ PC5) ;

01: Remapping (COMP4_OUT/ PB12);

10: Unused combinati on;

11: Remapping (COMP4_OUT/PC11).

5: 4 COMP3_RMP|Remapping of COMP3_OUT

This bit canbypyessftwaoe.! 1' or "0

00: No remapping (COMP3_OUT/ PB10) ;

01: Remapping (COMP3_OUT/ PC10);

10: Unused combinati on;

11: Remapping (COMP3_OUT/ PA2).

3:2 COMP2_RMP|Remapping of COMP2_OUT

This bit can be set to "1' or 'O0'

00: No r(eQ@aMP2 nUT/ PAG) ;

01: Remapping (COMP2_OUT/ PAT7) ;

10: Remapping (COMP2_OUT/ PA12) ;

11: Remapping (COMP2_OUT/ PBY9) .

1:0 COMP1_RMP|Remapping of COMP1_OUT

This bit can be set to "1' or 'O0'

00: No remapping (COMP1_OUT/ PAO) ;

01: RemappiQyT/(RBOMP,1 _

10: Remapping (COMP1_OUT/ PA11) ;

11: Remapping (COMP1_OUT/ PBS8) .
7410AF1 O alternate remapping configurat:.
Address offset 0x28
Reset value: 0x0000 00O0O

31 24 23 22 21 20 19 18 17 16
N S R R R R
15 14 13 12 11 10 9 8 Y;V I’ZV r;V er f;’V r;v I’;V r(\;V
N T L TN TN e e e e ey
rw rw rw rw rw rw rw rw rw w rw rw rw rw rw rw
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Bit field|Name Description
31: 24 Reserved Resenwhed,remastvhkbumaintained
23 EGB4_DET_HEMC GB4 detection enable bit (groy
0: Disabl e
1: Enabl e
22 EGB3_DET_HEMC GB3 det tion enable bit.
0: Di sabl e
1: Enabl e
21 EGB2_DET_HEMC GB2 det tion enable bit.
0: Di sabl e
1: Enabl e
20 EGB1_DET_HEMC GB1l det tion enable bit.
0: Disabl e
1: Enabl e
19 EGBN4_DET_|EMC GBN4 de ctio enabl e bit.
0: Disabl e
1: Enabl e
18 EGBN3_DET_|EMC GBN3 de ctio enabl e bit.
0: Disabl e
1: Enabl e
17 EGBN2 _DET_|EMC GBN2 de ctio enabl e bit.
O0Di sabl e
1: Enabl e
16 EGBN1 DET |EMC GBN1 de ctio enabl e bit.
0: Di sabl e
1: Enabl e
15 ECLAMP4 DHEEMC CLAMPA4 tection enable bit faqg
0: Di sabl e
1: Enabl e
14 ECLAMP3 DEEMC CLAMP3 tection enable bit faqg
0: Di sabl e
1: Enabl e
13 ECLAMP2 DEEMC CLAMP2 tection enable bit faqg
0: Di sabl e
1: Enabl e
12 ECLAMP1 DEEMC CLAMP1 tection enable bit faqg
0: Di sabl e
1: Enabl e
11 EGB4_ RST_EHEWhen EMC GB4 detects it, the syste
0: Di sabl e
l1Enabl e
10 EGB3_RST_HWhen EMC GB3 detects it, the syst¢€g
0: Disabl e
1: Enabl e
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Bit field|Name Description
9 EGB2_RST_HWhen EMC GB2 detects it, the syst¢€g
0: Disabl e
Enabl e
8 EGB1_RST_HWhen EMC GB1l detecttshei te,natbHe oDy dt. ¢
0: Disabl e
Enabl e
7 EGBN4_RST_ |When EMC GBN4 detects it, the syst
0: Di sabl e
Enabl e
6 EGBN3_RST_ |When EMC GBN3 detects it, the syst
0: Disabl e
Enabl e
5 EGBN2 _RST_ |When BBE2 is detected, the system
0: Disabl e
Enabl e
4 EGBN1_RST_ |When EMC GBN1 is detected, the sys
0: Disabl e
1: Enabl e
3 ECLAMP4_RYWhen EMC CLAMP4 detects it, the sy
O0Di sabl e
1: Enabl e
2 ECLAMP3_RYWhen EMC CLAMP3 detects, the syste
0: Disabl e
Enabl e
1 ECLAMP2 RY§YWhen EMC CLAMP2 detect s, the syste
0: Di sabl e
Enabl e
0 ECLAMP1_RYWhen EMC CLAMPhle dseytsetcetns ,r esets the
0: Di sabl e
Enabl e
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8 DMA controller

81l ntroducti on

The DMA controller can access totally 8 AHB sl aves:
DMA Controller is controll edf bymCPWJutoepteofdesnt faat:i
data can be transferred without CPU intervention. Tt
save overal/l system power consumpti on.

The chip has two DMA (DMADh, DDMAAZY nd omtl d @lr|l hrass, 8arndg
channel is to serve memory access requests fram sing
of different DMA channel s.

82Mai n features

A 16 independently co8fthbanabls ®MAhchann®M&1l and DN

A Support three trans+talenoypes-tM@moelyhar al MeMesdmopreyr.i pt

A Each DMA channel supports hardware requests and s
sof ewar

A Each DMA channel has dedicated software priority I
to 4 levels of priority) which can be configluked i
further compare édlarmdwnmaber )i ntde xd d cihdaennf i nal priorit
higher priority).

A Configurable source and destination size. Address

A Configurable circular transfer mode for each chanr

A Each chandheeperdent3 déwment flags and interrupts (Tr a
1 gl obal interrupt flag (set by 1l ogical OR of 3 e\

A Access totally 8 AHB slaves: Flash, SRAM, ADC, SDI

A Configurableumbhén (0a65mB5) .
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83Bl ock diagram

Fi g&XDeMA bl ock diagram

Flash ICode
@ Interface h—#
controller
DCode
CortexM4F
System
_4 P Bridgel = DMAL
— < » < |  DVMA
@ | —  Bridge 2 S W
%)
— —(Coo e 8
>t > “
> DMA
= TIML_ D> B
> CUSARTZ > S
. <>
E AHB slave
e € 3| L devee
DMA requests 4
. -
o
< |
——
DMA requests R AHB slave
: device
) EthernetMAC

84Function description

DMA control IEeM4 FancdorCorstheaxr e t he same system data bu:
target pevrAiMphoerral) at the same ti me, DMA request wi l
sever al cycles, and the bus arbiter will perform cy
system bus (memory or peripheral) bandwidth.

841DMA operation

A DMA request can be triggered by hardware peripher a

according to the priority | evel of the channel . The
t r amdfdesre and bit width, and then the read datan,js st
the controller calculates the number of remainsag tr

of t htransfare x t

Each ®datAmansfer consists of three operations:
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A Dat a detarneire she source address (DMA_PADDRx or DMA_MADDRX) according tdrémesfer

direction and read data from the source address

A Dat a sdetermirgeghe destination address (DMA_PADDRx or DMADDRX) according to th&ansfer
direction and store the read data into the destination address space

A Calculate the number of outstanding operations, pe
and update the sour od darme ddextti mgpteiran iwhdr esses

842Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't
channel is programmable in the channel control regi s

4 | eveltsy:of priori

E Very high priority
E High priority

E Medium priority

E Low priority

By default, channel with | ower index has higher pric

843DMA channels and number of transfers

Each channel can perfoper DMRAetalanségr stboet waent hbdesp
address. The number of data transferred by DMA is pr
DMA_TXNUM register is decremented after each transf e

844Pr ogr ammabl e data bit width
Peérpheral and memory transfwor dlagdmd bwadr dvj dwihi chippamth
DMA _CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_ CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE are diffe
t o Ttahb8lb el ow.

Tab8l®r ogr ammabl e data width and endian operation (

Sourcd Destina-|Number
width tion of Source: Transfer operations Destination:
) width |transfer| Address/data (R: Read,W: Write) Address / data
(bi) (bit) (bit)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
0x1/B1 2: R B1[7:0] @0x1, W B]7:0] @0x1 0x1/B1
8 8 4 0x2 / B2 3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 0x2 /B2
0x3 /B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3 /B3
8 16 4 0x0/BO 1: R BO [7:0] @0x0, W 00BO0 [15:0] @0x0 0x0 / 00BO
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Sourca Destina|Number
width tion of Source: Transfer operations Destination:
(bit) width |transfer| Address/data (R: Read,W: Write) Address / data
(bit) (bit)
0x1/B1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 /00B1
0x2 / B2 3: R B2 [7:0]@0x2, W 00B2 [15:0] @0x4 0x4 / 00B2
0x3 / B3 4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
0x0 / BO 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0O
o - . 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2 / B2 3: R B2 [7:0]@0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC / 000000B3
0x0/ B1BO 1: R B1BO [15:0] @0x0, W BO [7:0] @0x0 0x0/ BO
16 8 4 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B2 [7:0p0x1 0x1/B2
0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 / B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3 / B6
0x0/ B1BO 1: R B1BO [15:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
16 16 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 O0x4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 0x6 / B7B6
0x0 / B1BO 1: R B1BO [15:0] @0x0, W 0000B1B0 [31:0] @0x0 0x0 / 0000B1B0O
16 32 4 0x2 / B3B2 2: R B3B2 [15:0] @0x2, WO)000B3B2 [31:0] @0x4 0x4 / 0000B3B2
0x4 / B5B4  3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 /B7B6  4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC / 0000B7B6
0x0/B3B2B1B0 [1: R B3B2B1B(31:0] @0x0, W BO [7:0] @0x0 0x0/ BO
32 8 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 Ox1 /B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1BO
32 16 4 0x4 / B7TB6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS8 (3: R BBBAB9B8 [31:0] @0x8, W B9B8 [15:0] @0x4 Ox4 / BO9B8
0xC /BFBEBDBC [4: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, VB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7B6B5B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W BBBAB9B8 [31:0] @0x8 | 0x8 / BBBAB9BS8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
Note:
DMA al ways pbowvsddafalt o3RWDATA[ 31: 0] no matter what
destination size settiwomng df @omp ed eWDi ADTeA) SSULT D@ r tHst bpy toev/i hde

as foll ow:

., When source size is smaller than destination si ze
duplicates it to be 32 bits. E.g., sourceédei soldirlrie
data with O to make it 16 bit sbian dd abteac oOnxe0 005x50 005055, 5
HWDATA[ 31: 0] ; (i f-bdestihreant iIDOMA wiiz2d o0nl F2pad sour ce
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When source size i s olnarsgezre oarnde gsunaall |tea dehsatni n3a2t b i
32 bits dat a. E.g., source data is 8 bits data 0x1
0x2345, then HWDATA[31:0] = 0x2345_ 2345,

This guarant ees uppeproirpth ewoarldsd otgheam e troaxdlrey Msars err or and
move to the place we want with extrailitre gii.sdde rtOobpdc
a BRt address boundarytotiBebsodsraaedsidestsmatbd ded os &
with 0.

845Per i pheral / Memory address i ncrementat

DMA_CHCFGx. PI NC and DMA_CHCFGx. MI NC respectively con
address are-i anabmedtTihneo asetfad war e cannot (can rerad) wr

A In auteincrement mode, the next address to be transferred is automatically increased according to the data bit
width (1, 2 or 4) after each transfer. The address of the tfassfer is stored in DMA_PADDRX or
DMA_MADDRX registet

A In fixed mode, the address is always fixed to the

At the end of transfer (i.e. the transfer count changes to 0), different processes will be carried out according to whether
the curent work is under circular mode or not

A In acyclic mode, DMA stops after the transfer s
transfer number in the DMA_TXNUMx register with tF

A In circul ar motdrean saftert,het heendc omft emt of the DMA_TX]|
reloaded to its initial value, and the curreéed int
to the initial base address set sherthe DMA_PADDRX

846Channel configuration procedure

The detail confiduration flow is as below

1. Configure interrupt mask bits, 1: enable interrupt
2. Configure channel peripheral address and memory ac
3. Configure ocrhiaanynel0:prl owest, 3: highest.

4, Configure peripheral and memory address increment.
5. Configure channel transfer block size.

6. |'f necessary, configure circular mode.

7. If it is memory to memory, configure MEM2MEM mode.
8. Repeat step 1~8 on channel 1-~8.

9. Enabl e ocnodrirnegs channel

I f software is used to serve interrupt, software mus
(software needs to write 1 to inter rBeforeentbleztmnnell ear |
interrupts corresponding to the channel should be cleared

NSING Technologies Pte. Ltd.
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I f the interrupt is transfer complete interraphel sof
transformation is done.

Note: Due to DMA user Aeaaomfsisg wrma tmamm genmk ndn aDiMe mu s

program area.

847F1 ow contr ol

Three major flow controls are supported:

Memory to memory

5

Memory to peripheral

B

., Peripheral to memory
FIl ow control is controll ed bcyontfwog urreagtiisotne rr ebgidtssteirn e
contr ol source/ destination and direction of DMA char

Tab82&E|l ow contr ol tabl e

DMA_ _CHCFGx. MEIDMA_CHCFG) Sourc| Destin Transfer

AHB read to AHB wr
transfer

AHB Perl AHB read to AHB w

1 X Me mor Me mor

0 1 Me mor
APB Perl AHB r eARRwrtiot e, sin
AHB
AHB read to AHB w
0 0 Perip Me mor
APPRer i APBr ead to AHB wri
848Ci rcul ar mode
The circular mode is used to process <circular buffe
The DMA_CHCFGx. CIRC is used to enableitvritedf,undtitdre.
to be transferred becomes 0, it owi I automaticdlly |
the DMA operation wil!/l continue.

| f the wuser wants to turn ofd Q@ htteocDMAUCHCFGW.dEHEN h
DMA channel |, and then write 0O to DMA_CHCFGx. CIRC (\
DMA_ _CHCFGx register cannot be rewritten).

849Er r or management

DMA access to a reserved addressoaseaWhiehlt acaaasreabd MA
flag is set, and the hardware automatically c¢clears t
the channel oper at aceafror dtndppead.ptl fe ntabh@ FGxb irte giss tsee
interrupt wild.l be generated.

NSING Technologies Pte. Ltd.
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8410l nt errupt

, Transfer complete interrupt:
An interrupt is generated when channel data trans:
its dedicated interriumptter nuwmptergtugttu gnatsikt .c oine tr o p & m
flag clear bit is set.

Half transfer interrupt:

An interrupt is generated when half of the clhannel
has its depdti,caitretderirnutpetr rmask contr ol and i nteerr upt
interrupt flag clear bit is set.

T r a nesrér eterrupt:

An interrupt is generated when bus returnedteedrror
interrupt, interrupt mask control and intercdapt s
bit is set.

Tab83®MA interrupt request

Interrupt event Event flag bit Enable control bit
Half transfer HTXF HTXIE
Transfer complete TXCF TXCIE
Transfererror ERRF ERRIE

8411DMA request mapping

8411.1DMA1 controll er

The DMA1 request mapping is shown in the following
peripheeabDBA requests of each peripheral can be turn
priority, only one request is valid at the same ti me
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Fi g&#2DeMA1l request mapping
Peripheral request signal
Fixed hardware priority
. - ~ ADC1l
High priori
anp i Hardware requedt UARTS_TX
< —( gﬁ 12C3_TX
TIM2_CH3
Channell —
Software trigge(MEM2MEM bit) ~ TIM4_CH1
Channell enable bit
" SPL_RX
USART3_TX
Hardware requeg 12C3 RX
TIM1_CH1
Channel2 TIM2_UP
Software trigge(MEM2MEM bit) (__TIM3_CH3
ChanneR enable bit
~ SPI_TX
Hardware reque& USART3 RX
< TIM1_CH2
Channel3 TIM3 CH4
Software trigge(MEM2MEM bit) ~— TIM3_UP
ChanneB enable bit
~— SPR/I2S2_RX
USARTL_TX
Hardware requegt 12C2 TX
TIM1_CH4
TIM1_TRIG
Ch 4 -
e Software trigge(MEM2MEM bit) TIM1 COM
~— TIM4_CH3
Int | Channel enable bit
nternal
¢ | ~ SPR/I2S2_TX
USART1_RX
DMA 1 request Hardware reque& 12C2 RX
chames h TIM1_UP
4% Software trigge(MEM2MEM bit) _ Emfg:%
Channeb enable bit
~— USART2_RX
12C1_TX
A Hardware reque&t TIML CH3
TIM3_CH1
Channelé -
4—C Software trigge(MEM2MEM bit) ~— TIM3_TRIG
Channeb enable bit
~ USART2 TX
Hardware request 12C1 RX
< TIM2_CH2
TIM2_CH4
Ch 7 —
amne Software trigge(MEM2MEM bit) ~ TIM4_UP
Channel7 enable bit
_—
Hardware reque§ ADC2
UART5_RX
Channel8
v Software trigge(MEM2MEM bit) ~
L ChanneB enable bit
Low priority
Tab8td®OMA1l request mapping table for each chanr
Peri p|Chann| Channg Channg Channg Channg Channg ChanngChann
ADC ADC1 - - - - - - ADC2
SPI1/ - SPI 1_ SPI 1 _[SPI 2/ 1|SPI 2/ 1 - - -
USARJUARTS5 |JUSART3|USART3|USART1|USART1|USART2|USART2|UARTS5 |
l2Cc|12Cc3 | 12C3_ l2Cc2 | 12¢c2_| 12c1_| 12cCc1_
T1 M1 _ ¢
TI M1 - TIMLI_qTIM1I_dTIML_T TIM1_{TIM1_( - -
T1I M1 _C
TIM2[TI M2 _{ T1 M2 _| - - TI M2 _( - TI M2 _C -
NSING Technologies Pte. Ltd.
18/818
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Peri pl|Chann| Channg Channg Channg Channg Channg Channg¢gChann
TI M2 _C
TI M3 _ ¢ TI M3 _ ¢
TI M3 - T M3 _( - -
T1 M3 _ | TI M3 _ T
TI M4|[T1 M4 _{ - - TI M4 _(TI M4 _C - TI M4 | -

Note: Different DMA channels cannot use the same request source, otherwise only high priority chanbels will
triggered if multiple channels are enabled.

8411.2DMA2 control |l er
The DMA2 request mapping is shown in the foll owing
peripherals, the DMA requests of ebhygyh perdipbeocorndi tgn
priority, only one request is valid at the same ti me
NSING Technologies Pte. Ltd.
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Fi g&#3DeMA2 request mapping
Peripheral request signal
Fixed hardware priority
~ SPJI12S3_RX
High priority UART6_RX
Hardware requedt TIM5_CH4
TIM5_TRIG
Channell TIM8_CH3
Software trigge(MEM2MEM bit) _ TIMBZUP
Channell enable bit
_— SPII23 TX
UART6_TX
Hardware reque& TIMS5_CH3
TIM5_UP
TIM8_CH4
Channel2 -
4—C i E—Software trigge(MEM2MEM bit) _ Emg{g‘ﬁ
ChanneR enable bit -
_—
UART4_RX
Hardware reques TIM6_UP
Channel3 ) DAC_CHl
Software trigge(MEM2MEM bit) (__ M8 CHI
ChanneB enable bit
SDIO
Hardware requegt TIM5_CH2
D TIM7_UP
Channel4 DAC_CH2
Software trigge(MEM2MEM bit) -
Channelt enable bit
Internal
—
 ADC3
DMA 2 request Hardware request UART4_TX
Channels D TIM5_CH1
annel
Software trigge(MEM2MEM bit) — TIMB_CH2
Channeb enable bit
_—
Hardware reque& QSPIRX
< 12C4 TX
¢ Channel6( . . _ UART7_RX
Software triggeMEM2MEM bit)
Channeb enable bit
Hardware request QSPLTX
< 12C4 RX
Channel7 < ‘ UARTZ_TX
Software triggeMEM2MEM bit)
Channel7 enable bit
Hardware reques ADC4
h DVP
Channel8
v Software trigge(MEM2MEM bit)
L ChanneB enable bit
Low priority
Tab8t5®& MA2 request mapping table for each
Peripl Channeg Channg Chann¢Chann{Chann¢ Chann¢ Chann¢Chann
ADC - - - - ADCS3 - - ADCA4
SPIL /T ISPI 3/ 1 iSPI 3/ 1] - - - QSPI QSPI _ -
1 2C4 - - - - - l2C4 _| 1 2C4 _ -
UART |UART6 | UART6 _|UART4 | - UART4 |UART7 |UART7 -
SDI O - - - SDI O - - - -
TIM5_dTI M5 _C - - - -
T1 M5 TI M5 _ (¢TI M5 _
TI M5 _T| TI M5 _ |
NSING Technologies Pte. Ltd.
18/818 Address: 20 Science Park, £03-15/16
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Peri pl Channg Channg Chann¢Chann{Chann¢ Chann¢ Chann¢Chann
TI M6 _ - - - -
TI M6/ 1 - - -
DAC_Ct
TI M7 _ - - - -
TI M7/ 1 - - -
DAC_ I
TI M8 _( - - -
T1 M8 _( -
TI M8 TI M8 _T|TI M8 _( - T M8 _ (
TI M8 _ |
T1 M8 _C
DVP - - - - - - - DVP

Note: Different DMA channels cannot use the same request source, otherwise only high priority channels will be
triggered if multiple channels are enabled.

85DMA registers

DMA1l base address: 0x4002_0000;
DMA2 base address: 0x4002_0400.

85 1DMA regovetrei ew

Tab8t6®OMA regvVvelteirew
Offse|  Register S| 8|8 |R[&[Q|IQ|J|J[R&[S[3[5[&s[8|3|8[Y¥[d[S8|o|e[~jo]wv|s|m]|«]|d0
E Plele E S E PRl E LlR|R E TiX| E Plele g RS E il Pl
p DMAINTSTS | @ | 2 | 218 12 | 2|18 |2 |R 3| |E|R|3|e|&|R|3|e|&|2|3|a|2|2|8|x|2|R3
000l u|lr|[Ff|lo|lu|T|Ff|lo|lu|T|F|lo|u|T|F|lo|lu|Z|Ff|lo|lu|T|F|lo|lu|ZT|Ff|o|u]l|Z|[FlO
ResetValue |0 [o [o|o[ofofofofofo|o[ofo]oJo[oJo[o]o]JoJo[ofJo|]o|]oJo[o]o[o]o]ofo
clelelelslzlclclElelelsleleglelelsldlslslE(elelelele|o|Tlcld (T
e AR R A R E R E A I A E A R A R A A A R E R A R R R A N Bl
004h| - UWlrTl|lo|lWw|ZT|(E0|W|ZT|H[O0|W|ZT|H|O|W|IZT|K|[O(W|Z|K|O|W|IZ|EK|O|W|I|=O
olololfo|J|O|J]OoO]J]O|]O]J]O]J]O|J|O|J|O|[O|JO]J]O]J]O|JO]J]O]J]O|J]O|[JO|J]O]J]O]J]O|[O]J]O|J]O[O]O]|] O ]|O|O
Resetvalue |0 [o [oJofofofofofJoJoJoJoJoJoJoJoJoJoJo]JoJof[o[oJoJo|lof[o[o]o]o/Jo]o
3l 2| 2| g "
= S Tl T o|glelelelz|%|clE
oogh| DMA-CHCFGL Reserved % 3 5 3 § g|c|B|g|EI|XE
s 2 = o
Reset Value oloJoloJoJoJof[o]oJo]o]o[o]o]o
DMA_TXNUM1 [ NDTX[15:0]
0 Reset value R [oJoJoJoJoJoJoJoJoJoJoJoJ]o]o]olo
010n-2MA_PADDR1 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
0140 DMA_MADDR1 ADDR[31:0]

" Resetvaue [0 [oJoJo[oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
| DMA_cHSEL1L CH_SEL[5:0]
O8N Reset Value IREEEREL 0JoJoJoJo]o

AR “
= 3 o To12l2l8lelz|R|clE
o1ch DMA_CHCFG2 Reserved % 3 % % S|lz|c|o|g|E X 5
= g = o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUM2 [ NDTX[15:0]
020h ™ eset Value D [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
024n-DMA_PADDR2 ADDR[31:0]
" Resetvaue [0 [oJoJo[oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo
0281 2MA_MADDR2 ADDR[31:0]
"| Resetvaue [0 JoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
02CHDMA_CHSEL2 Reserved CH_SEL[5:0]
Reset Value 0]J]0O]O0O]O]0O]|O
=1 2| g | = "
s =) = = lo|lo|o|le|E|YI¥E
030h| DMA_CHCFG3 Reserved S > w w z|z|x|Z2|Z|X|O|E
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18/818 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



Q)
v NSING
"’ nsi.ec®m. sg

ofise] Register [ &[S [ [RX[R[E[&[I[Q[S[I[[S[a[S[g]a[[g[S][T[S]o]e][~[e]w]~]m]~]]o
Reset Value [oJofo]ofJo]ofJoJoJoJo]o]ofo]oJo
034 PMA_TXNUM3 Reserved NDTX[15:0]
Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
038h| 2MA_PADDR3 ADDR[3L:0]
“*| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo/ oo
03Cr{2MA_MADDR3 ADDR[31.0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
DMA_CHSEL3 CH_SEL[5:0]
040N R eset value Reserved 0JoJo]o]o]o
> iy i’ z|lz|leg|Z|z|x|olYW
04ap| PMA-CHCFG4 Reserved S 6} 3 > S|a|o|o|&|EI|XS
2| =z = a
o
Reset Value oJoJoJoJoJoJoJo]oJo]o]o[o]o]o
0agh| DMA_TXNUMA Reserved | NDTX[15:0]
Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
04cH.DMA_PADDR4 ADDR[3L:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
0501 DMA_MADDR4 ADDR[31.0]

"| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
DMA_CHSEL4 CH_SEL[5:0]
054N ™ Reset value Reserved 0JoJo]oo]o

é ; § §' olo]| o W w fw=z
> i i’ z|lz|le|c|z|x|old
05gh| DMA-CHCFGS Reserved S o 5 5 S|z|o|o|%|E (RS
g =z = a
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUMS | NDTX[15:0]
O™ Reset value IR [oJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
DMA_PADDRS5 ADDR[31:0]
060h]
ResetVaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
064n| 2MA_MADDRS ADDR[31:0]
" Resetvaue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
068 _2MA_CHSELS = g CH_SEL[5:0]
" Reset value eserve 0oJoJo]oJo]o
é ; § § ololo Wl w|wlz
> i’ i’ z|le|x|z|x|o|¥
o6ch DMA-CHCFGE Reserved % § % 5‘) g a|o|o|F|EIR 5
= o = o
[2
Reset Value oloJoJloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUM6 | NDTX[15:0]
O70n ™ eset Value R [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
DMA_PADDR6 ADDR[3L:0]
074h
ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
078h DMA_MADDR6 ADDR[3L:0]

"| Resetvalue [0 JoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
| DMA_CHSEL6 CH_SEL[5:0]
07N Reset value Reserved 0oJoJo]oJo]o

> jm m zle|x|x|x|o|d
0goh| PMA-CHCFG? Reserved % o) N 3 $|£|5|5 S1EI2S
= 14 = o
o
Reset Value oloJoloJoloJolo]loJolo]o[o]o]o
DMA_TXNUM7 | NDTX[15:0]
OB eset Value R [oJoJoJoJoJoJoJoJoJoJoJoJ]o]o]olo
088h-2MA_PADDRY ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]o]JoJo
08CHLMA_MADDR? ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
| DMA_CHSEL7 CH_SEL[5:0]
090N Reset Value Reserved 0oJoJo]o[o]o

E ; ) ) olo|oe glwwz
> i iy Z|z2|@|X|2|X|O|WU
0gan| DMA-CHCFGE Reserved % o) 5 3 S|z|o|o|%|EIXG
s o = o
["
Reset Value oJoJoJoJofloJoJolofJoJo]o]o/ o]0
| DMA_TXNUMS | NDTX[15:0]
O8N ™ Reset Value D [0JoJoJoJoJoJoJoJoJoJoJoJo]o]olo
DMA_PADDRS8 ADDR[3L:0]
09C
ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
DMA_MADDRS ADDR[3L:0]
0AON
ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
opan DMA_CHSELS " g CH_SEL[5:0]
| Reset Value eserve 0JoJoJoJo]o
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Register 5 | S

0A8h|

DMA_CHMAPEN

Reset Value

Reserved

852DMA i nterrupt status register (DMA
Address offset: O0x00
Reset value: 0x0000 00O0O
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
ERRF8 | HTXF8 | TXCF8 | GLBF8 | ERRF7 | HTXF7 | TXCF7 | GLBF7 | ERRF6 | HTXF6 | TXCF6 | GLBF6 | ERRF5 | HTXF5 | TXCF5 | GLBFS
RS N S S | RS (R | 8 : 6 5 i ; > i 0
ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 | HTXF3 | TXCF3 | GLBF3 | ERRF2 | HTXF2 [ TXCF2 | GLBF2 | ERRF1 | HTXF1 | TXCF1 GLBF1
r r r r r r r r r r r r r r r r
Bit field |Name Description
31/ 27/ 23/ 1ERRFX Transfer error €Bag for channel x (X
Hardware sets this bit when transfer
wri Hitdlog DMA_|I NTCLR. CERRFx bit.
0: Transfer error no happened on cha
1: Transfer error happened on channel x
30/ 26/ 22/ 1HTXFXx Hal f transfer féd8)g. for channel X (X3
Hardware sets this bit when half trg
wr i vitdog DMA_ I QIHTXRK t .
0 Halft r a metfygedlro me&@ channel x.
1: Half transfer was done on channel x.
29/ 25/ 21/ 1l TXCFXx Tr anceripetef | ag for @&mBannel X (x=1
Hardware sets this bit when transf en
6td DMA_ I QMCCRK!t .
0: Trmtyatdeme channel x.
1: Transfer was done on channel x.
28/ 24/ 20/ 1y GLBFx Gl obal fl ag fé&n .channel x (x=1
Har dware sets this bit when any int e
cleared by soofltowa b BAb yCIGICR BRK tn.g
0 Not r a n s f, lealft rear roisbfr earrdené event happemn channel
1: One oftransfer errgrhalftransferor transferdone event happesn channel x.
853DMA interrupt flag clear register

Addressxo®4f set: 0

Res

et v al

ue: O0x0000 O0O0OOO
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CERRFS8 | CHTXFS8 | CTXCF8 | CGLBF8 | CERRF7 | CHTXF7 | CTXCF7 | CGLBF7 | CERRF6 | CHTXF6 | CTXCF6 | CGLBF6 | CERRF5 | CHTXF5 | CTXCFS5 | CGLBFS

™w ™w ™w ™w ™w ™w ™w ™w ™ ™w ™w ™w ™w ™w ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CERRF4 | CHTXF4 | CTXCF4 | CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1

™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™

Bit field |Name Description
31/ 27/ 23/ 1CERRFx Clear transfer ere@8np.flag for channge
Software can set this bit to clear ERRF of corresponding channel

0: No action.

1: Reset DMA_INTSTS.ERREF bit @brresponding channel

30/ 26/ 22/ 13 CHTXFx Clear half transfé&8) flag for channel
Software can set this bit to clear HTXF of corresponding channel.

0: No action.

1: Reset DMA_INTSTS.HTXF bit of corresponding channel.

29/ 25/ 21/ 1 CTXCFx Cl ear domperfsifeeg for EBgnnel x (x=1
Software can set this bit to clear TXCF of corresponding channel.

0: No action.

1: Reset DMA_INTSTS.TXCEF bit of corresponding channel

28/ 24/ 20/ 1 CGLBFXx Cl ear ewntfolbaag f or &EBgnnel x (x=1
Software can set this bit to clear GLBF of corresponding channel.

0: No action.
1: Reset DMA_INTSTS.GLBF bit of corresponding channel

854DMA channel X configuration register

The x is chahaetl number , X =
Address offsidt)y: 0x08+20 * (x
Reset val ue: Ox0000 0O0OO0O

31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T
Reserved D](l/[%l\ﬁ? PRIOLVL][1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE HTXIE | TXCIE CHEN
'w 'w ™w ™w ™w ™w I™w ™w ™w ™w ™w 'w
Bit figName Description
31:15 Reserved Reserved, the reset value must be
14 ME M2 MEM Memory to memory mode.

Software can configure this channel to memory to memory transfer wisamoit
yet enabled.

0: Channel transfer between memory and peripheral.

1: Channel set to memory to memory transfer

NSING Technologies Pte. Ltd.
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Bit figName Description

13:12 PRI OLVL[1:0]|Channel priority.

Software can program channel priority when channel is not enable
00: Low

01: Medium

10: Hi gh

1 1Veryhi gh

11:10 MSI ZE[ 1: 0] Me mor ysizel at a

Software can configure data size read/write from/to memory address
00:bi& s

01:-bil6s

10:-biBLs

11: Reserved

9: 8 PSI ZE[ 1: 0] Peri phesizeal dat a

Software can configure data size read/write frorpédpheral address
0OO0:bhi& s

0l:-bil6s

10:-biBEs

11: Reserved

7 MI NC Memory increment mode.

Software can enable/disable memory address increment mode
0: Memory address won't increase with each transfer.

1: Memory address increase with each transfer

6 PI NC Peripheral increment mode.

Software can enable/disable peripheral address increment mode.
0: Peripheral address won't increase with each transfer.

1: Peripheral address increase with each transfer.

5 Cl RC Circul ar mode.

Software can set/cle#nis bit

0: Channel will stop after one round of transfer.
1: Channel configure as circular mode.

4 DI R Data transfer direction

Software can set/clear this bit.

0: Data transfer from Peripheral to Memory
1: Data transfer from Memory to Peripheral

3 ERRE Transferer r or i nterrupt enabl e.
Software can enable/disable transfer error interrupt.

0: Disable transfer error interrupt of channel x.

1: Enable transfer error interrupt of channel x

2 HT X1 E Half transfer interrupt enable.
Software carenable/disable half transfer interrupt.
0: Disable half transfer interrupt of channel x.

1: Enable half transfer interrupt of channel x

1 TXCI E Transfer complete interrupt enable.

NSING Technologies Pte. Ltd.
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Bit figName Description

Software can enable/disable transfer complete interrupt.
0: Disable trangfr complete interrupt of channel x

1: Enable transfer complete interrupt of channel x

0 CHEN Channel enabl e.

Software can set/reset this.bit
0: Disable channel.
1: Enable channel.

855DMA channel X transfer number regi st e

The x isumbhabhéae&x =
Address offsid): O0x0c+20 * (x
Reset val ue: Ox0000 0O0O0O

This register can only be written if the channel i s
31 16
Reserved
15 0
NDTX[15:0]
™w
Bit field |Name Description
31:16 Reserve(Reserved, the reset value must be m
15:0 NDT X Number of data to transfer.

Number of data to be transferred (65535). Software can read/writeh € n u m
t r a nwhéneclhaanel is disable and it will be read only after channel enable. E
successful transfer of corresponding DMA channel will decrease this register by
circular mode is enable, it will automatically reload-pe¢ value when it reach zero.

Otheawise it will keep at zero and reset channel enable

856DMA channel x peripheral address regi

The x is chahaeel number, X =

Address offsidt): 0x10+20 * (X

Reset value: 0x0000 00O0O

This register can ondiys kel evd i t DdA_CHCREGXx. CHHEBMN=10) s
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31 T T T T T T T T T T T T T T T 16
ADDR[31:0]
15 T T T T T T T r:V T T T T T T T 0
ADDR([31:0]
Bit field |Name Description
31:0 ADDR Peripheral address.
Peripheral starting address for DMA to read/write from/to.
Increment of address will be decideddbW A _ C H C.FSEZE. With
D MA _ C H C.PSEZE equal to 01, DMA ignores bit 0 of PADDR and if
D MA _ C H C.PSEZE equal to 10 DMA will ignore bit [1:0] of PADDR
857DMA channel x memory address register
The x is chabhatl number, x =
Address offsidt): 0x14+20 * (X
Reset valOwed:0 0x0000
This register can only be written if the channel i s
31 T T T T T T T T T T T T T T T 16
ADDR([31:0]
15 T T T T T T T r‘IN T T T T T T T 0
ADDR[31:0]
Bit field |Name Description
31:0 ADDR ADDR Memory address.
Memory starting address for DMA to read/write from/to.
Increment of address will be decidedbWM A _ C H CHS2E. With
D MA _ CHC.HS3E equal to 01, DMA ignores bit 0 of MADDR and if
D MA _ C H C.MS3E equal to 10 DMA will ignore bit [1:0] of MADDR
858DMA1l channel x channel request select
The x is chahaetl number , X =
Addr e s O xdf8f+2adt) :* ( x
Reset value: 0x0000 0O0O0O
Writing to this register is only wvalid when the c¢ch
register is used to manage the DMAl1l channel mapped &
Not e: After t hrea bclheach,n eD MAMA®Ph a rsn eel selection registe

necessary

t o

configure the corresponding mapping
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channels of DMA1 wi || onlylrespond to the DMA reques
31 16
Reserved
15 6 5 0
Reserved CH_SEL[5:0]
™w
Bit field |Name Description
31:6 Reserve(Reserved, the reset value must be m
5:0 CH_SEL[ §DMA1 c hannsedusredegeuwcesiton
40UART5 _RX
39ADC2

3812C1_RX
37TI1 M4 _UP
36TI M2_CH4
35TI1 M2 _CH2
34USART2_TX
3312C1_TX
32TI M3_TRI G
31T1 M3 _CH1
30TI M1_CH3
29USART2_RX
281 2C2_RX
27T1 M4 _CH3
26TI M2 _CH1
25SPI 1 2S2_ TX
24T1 M1 _UP
23USART1_RX
2212C2_TX
21SPI 1 2S2_ RX
20TI M4 _CH?2
19TI M1_COM
18TI M1_TRI G
17TI M1 _CH4
16 USART1_TX
15SPI 1_TX
14T1 M3 _UP
13TI M3 _CH4
12TI M1 _CH?2
11USART3_RX
10SPI 1_RX

9 TI M3_CH3

8 TI M2 _UP
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Bit field |Name Description
7 TI M1_CH1
6 1 2C3 _RX
5 USART3 _TX
4 T1 M4 _CH1
3 TI M2 _CH3
2 12C3_TX
1 UARTS5 _TX
0 ADC1
859DMA2 channel x channel request select
The x is chahaetl number, X =
Address offsidt): 0x18+20 * (x
Reset Ox®&I00®: 0000
Writing to this register is only valid when the c¢h
register is used to manage the DMA2 channel mapped &
Not e: Af ter the channel MA Pr @ i setnearb | veidl, | DdvhAa ncghea ntne |
necessary to configure the corresponding mapping for
channels of DMA2 wi | | only respond to the DMA reques
31I T T T T T T T T T T T T T I16
Reserved
15I T T T T T T T T 6 5 T T T T T 0
Reserved CH_SEL[5:0]
Bit field |Name Description
31:6 ReserveqReserved, the reset value must be m
5:0 CH_SEL[ §DMA2 c¢ hannsedusreeegeucetsiton
32DVP
31TADC4

30UART7 _TX
291 2C4_RX
28QSPI _TX
27UART7 _RX
261 2C4_TX
25QSPI _RX
24 UART4 _TX
23TI M5 _CH1
22TI M8 _CH2
21ADC3

20DAC2
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Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg

19/818



>

A
A 1

NSING

nsi.ec®m. sg

Bit

field|Name Description

19TI M7 _UP
18SDI O
17T1 M5 _CH2
16 DAC1
15T1 M6 _UP
14UART4_RX
13TI1 M8 _CH1
12 UART6 _TX
11SPI12S3_TX
10TI M5 _UP

9 TI M5_CH3
TI M8_COM
TI M8_TRI G
TI M8 _CH4
UART6 _RX
SPI 1 2S3_RX
TI M8 _UP

TI M8 _CH3
TI M5_TRI G
TI M5_CH4

A O o N Q@

R N W

Q

8.5.10D MA

c hanned a MA&

Addr es 9 xAf8f s et

register

(DMA_CHMAPE!I

Reset value: 0x0000 00O0O
Note: After the MAP is enabled, DMA will respond to
register. It is necessar ytiton cofnftihgesrpmpeertihph erhaln.nellf r
only respond to the default value of the channel s el
31 16
Reserved
15 1 0
Reserved MAP_EN
™w
Bit field|Name Description
31:1 Reserve(Reserved, the reset value must be m
0 MAP_EN Channel MAP enabl e.
0: Di sable channel MA P
1: Enable channel MA P
19/818 NSING Technologies Pte. Ltd.
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9 Analog to digital conversion (ADC)

91l ntroducti on
Thebl2 ADC-sip® ed -tadhpg iotgal converter using successive
The &AdDversion of each channel has four execution n
measur ement s-abrt gnsgthdtr erde-lfi)l teifdtatldheegppt ecati onpuwtan d
vol tage i-defvi bhhb/dinohwu gterr eshol ds by anal og watchdog a
clock to80MEzADC i s
92Mai n features
A Supports 4 ADG@,n dseudp paonrdt sd isfifregleent i al i nputs, and c
sources.
A ADC1 supexotregrsnalll channels, ADC2 supports 13 extern.
and ADC4 supports 13 external channel s.
A Suppobritt-hli2th0 t8i t6 r esol ution configurable.
E The highestd APl umger at2bit resolution.
E Thd ghest sanmhIA N gunrdaetre 160bit resol uti on.
E The highest 3SR denrg &haitte r7fesol uti on.
E The highest893Sm®SI iumglerratéebi t resol uti on.
A ADC clock source is divided into worklomgk cd @oeckc & oL
E Only AHB_CLK can be configured as the working cl
E PLL can be configured as 80 dilaapluipportcl dclqsen
1,2,4,6,8,10,12,16,32,64,128, 256.
E The AHB_CLK can be configured8@alHZ aedssasmpponygsc
division 1,2,4,6,8,10, 12,16, 32.
E The timing clock is used for internal timing fur
A Suprpto triggemrclsiammlgi EKTI / TI MER
A Programmable channel sampling interval
A Support auto scan mode.
A Support 2 conversion modes.
E Single conversion.
E Continuous conversion.
A Suppdrstcontinuous mode.
A Supporxtmlsélrfati on.
19/818 NSING Technologies Pte. Ltd.
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Support DMA.

>

Il nterrupt generation.

At the eoadversion.

At t he negnedc toifon convers

Anal watchdog event

0g

al i with embe

>

Dat a gnment

conversi

>

Both regul ar ons

>

ADC power rkEyY&toethenbéV.

>

ADC iwmlutta g ere#OVnMQWrEF+V

>

Dual ADC mode, ADC1

93Function Descr.i

pti

and ADC?2

nsi.ec®m. sg

i on.

dded data consistency.

and injection conversions

combined, ADC3 and AD

on

The block diagram and pin description of the ADC are as follows:

Fi g&#¥Bd ock di

agram of a single ADC

Data bus |

Analog |Analog watchdog evej

Interrupt ADC Interrupt to NVIC
Data register End of injected conversion generate
Injected data registers Regular data register
(4 x 16bits) (16bits)
A A End of conversion
Vrerr () | Injected Regular
channels channels
Vrer () WY Iy Iy <—ADCCLK ADC prescaler
v N Analog to
DDA (J digital DMA "
——
V. () channels request
'SSA
ADCx_IN1 ()—
apcx N2 (D—— s
o2
apcx_N1s () § E
<
V,
Vear2
| ': | 1
| oz oz | oz o |
a8 3 o YNa
| Zo 20 H Be Eg !
4 o,
I 8n; OE I Q'p E'E I
ak g £ | QX at |
| < <3 | <u <&
| ADC_CTRL2. abc_ctriz. | | ADC_CTRL2 ADC_CTRL2. |
I EXTJISEL [2:0] bits EXTRSEL[2:0] bits I I EXTJSEL [2:0] bits EXTRSEL [2:0] bits I
! 858228  |zvosds H t00538  |2o0o8a '
EIxIIg IIITxT | IIIIxx IIIIxT |
| FOFOOF 0000F5, | OO 00K 0O00F0,
eladalols! N | | '<eolaolio! olaloololo! |
| ===23== ===3=== I ====== ====== I
| FRFFFF FRFFFF | FRFEFFF FRFRFFF
AFIO_RMP_CFG. AFIO RMP CFG. I AFIO_RMP_CFG4. AFIO RMP CFG4.
| ADCx_ETRI bit ADCx_ETRR bit | : ADCx_ETRI bit 'ADCx_ETRR bit :
| S 5] @
Y]
! 2 £ H g 2 !
s o I = = |
| = = = F
| £ I |
O 9 T e N |
| o o | < o
| i = Trigger signal for ADC1and ADC2 | | il = Trigger signal for ADC3and ADC4 |
& & I & £ |
| n} u in} In}
_________________________ o e —a
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Tab9%l&DC pins

Name Types Description
VDDA Input, analog power supply Equivalent to \bp analog power supply and:8V  Gpa\D
\Vbp(3.6V)

Vssa Input, analog power suppbround|Equivalent to \ésanalog power supply ground
\V REF+ Input, analog reference positive [Positive reference voltage used by AV ~ CrerMO  DVA
\VRER Input, analog reference negative|The low/negative reference voltage used by the AD&rV Vssa
ADCx_IN lAnalog input signal IAnalog external input channels

Not e:

1" VbpandcgsA¥hey should be sepranegt¥®ly connected to V
27 I'f thereePiinss a( epending on the package), it must be connected

3 I f there ar ¢ dneop e\VWRIEF+g pinnst he package), try to ensure that the
the ADC accuracy will be affected.

4 External channel reference data sheet.

9.3.1ADC <cl ock

An ADC requires three clocks, HCLK, ADC_CLK and ADC_

A HCLKus$ed for the register access.

A  ADC_CLK is the working clock of ADC. ADC_CLK has t
divider and system are synchronous clock, while PL
of usingows syhaedhk oins that there is no uncertaenty
advantage of wusing PLL's divider clock is that the

affecting other modules attached to the HCLK

A ADC_1mMmMC for internal timing function, configured

Not e:

1. Configuration PLL as a clock source, up to 72 MHz,
64,128, 256

2. The AHB_CLK frequeenrcfyi glurvdad iaosn ac awmorbkei ng cl ock up
division can be 1,2,4,6,8,10,12,16, 32

3. When switching the ADC_1M clock source, you need

NSING Technologies Pte. Ltd.
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Fi ga#2A®C cl ock

PLL_DIV_CLK
ADC_CLK
—
HCLK
DI  p—p
HCLK
>
IMCLK ADC IMCLK

9.3.2ADC switch control

You can proceed to the-upewtrocteasps ol ywoanfptl @t aitph & osp o ¢
complete by polling the ADC_CTRL3. RDY bit.

You can set the ADC_CTRL2. ON bit tON thbuirtn iosn stente fAoDC.
wakes up the ADCffsomttehenApdasiea yarHpfo welr@ (tthe conver si
the ADC_CTRL2.ON bit is set again.

The conversion can be stoppedpbgacthgat hegfADGmd Ad.L o @@
mod e, the ADC consumes ad¢AmostRloowenr poaver bd j cbecled e
ADC_CTRL3. PDRDY bi t.

When the ADC is disabledwnthéndeéehas! monmede aiss hpoge ia
need -ctad i he atceal idbwealttidomi s automatically maintained |
consumption, the ADC has a deep sl eep cmddevraawhi eom AHIC
the ADC asdloseeds to be recald.igoadt epdo.weDe eco nssluemgppt i soanv

Not e: That when in dual ADC mode, it i s best to
ADC_CTRL3. DPWMOD which controls ADC deep sl eep mode.

9.33Channel selection

Eahc channel can be configured as a regular sequence

I njecti onomsziqutesicef multiple comfher aDE€N3 SEQpr egi at en:
injection channel and the convBEhesi ADC oX 3IEQ@. JoLfFENti He O
injection sequence | ength.
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Regul ar sequence consists of mulihe pADC_cRoSE/@xr srieogniss,t el
regular channels and the conversidnlL&ENd&r 04f btihes rseg
channel sequence |l ength.

NotDeu:iri ng conversion, changes to the ADC_RSEQx or ADC_JSEQ r e
can only be changed when the ADC is idle.
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Fi g#3AeDC1 and ADC2 channel pin connections

ADQ Channel Selection
ViNAO] Fast Channel
VREF
= VINN[O]
VREF D<——
ViNA1] Fast Channel
ADQ_INL —
iNN[1] D>t |
[ ine(2] Fast Channel >
ADQ_IN2 TS
| INN[2] D>t |
VINA3] Fast Channel <
ADQ_IN3 e
[ ViNA{4] Fast Channel =]
ADQ_IN4 i
| VINF{5] Fast Channel D<—1—
ADQ_IN5 e
D—t—]
[ ine{6] Slow Channel VRer
ADQ2_IN6 ontel
| VINA{7] Slow Channel D><t—1—
ADA2 IN7 el Vinp
NN <
[ Vi8] Slow Channel D><t—1— SAR
ADQ2_IN8 D<3— VINN ADQ
VINN[8]
U iy
| VINA{9] Slow Channel
ADA2 IN9 ots]
h—|
[ INALLO] Slow Channel > her
ADQ2_IN10
VINN[10] <t
[ Vi D<—1—
INF{11] Slow Channel
ADQA2 IN11 [} <t—|
VREF VINN[11] |
VINA{12] Slow Channel <
VREF D<—
VINN[12]
VRER ViNA13) Slow Channel D<t—1—
ADC1_IN3is internally VREF iy
connected to OPAMPOUT VREF: i TSP |
ADC2_IN3is internally VREF v
connected tOPAMP2_OUT VREF ——
B VINA15] Slow Channel
Voravra i <
VREF VINN[15] ||
v VINF{16] Slow Channel Dt
Vil <
VREF VINN[16] -
. VnA17] Slow Channel <
Vear 2 [} - <
VREF——m—/NN17] o]
VINA{ 1 Slow Ch |
Yt — INF{18] low Channe
VREF - VINN[18] <
ADQ@ Channel Selection
VREF I} VINAO] Fast Channel
VREF VINN[O] -
AD@_INL [} Vine1] Fast Channel >
B VINN[1] =<t |
ADQ_IN2 [ Vine2] Fast Channel >
B VINN[Z] <t |
[ VINA3] Fast Channel >
ADQ_IN3
- VINN[3] <t |
ADQ_IN4 [ ViNA4] Fast Channel >
B VINN[4] <
ADC_IN5 [ ViNA(5] Fast Channel M_M—"—
i,
- VINN[5] L
| VINA 6] Slow Channel > VRER
VINN[B] <
| VINA 7] Slow Channel D<—1—
VINN[7] D> VINP
INN|
| VINA8] Slow Channel D<—1— SAR
D<3— VINN ADQ
VINN[B] L
| VINA 9] Slow Channel D>
VINN[9] ¥ ]
| ViINA10] Slow Channel VREF
VINN[10] <t -
| ViINA11] Slow Channel
VINN[11] <t -
ADQ_IN12 [} [ ViNA12] Slow Channel <t
B VINN[12] <t ]
ADC_IN13 | VINA13] Slow Channel <
R VREF Vinn[13) :><1_\_
VREF Vine{14] Slow Channel >
VINN[14]
VREF D<t——
VINA15] Slow Channel
VREF Vil <t
. V‘\:hé[lzll Slow Channel >
VRER VINN[16] =<t
VREF - <t —
vorave il VINA17] Slow Channel
VREF—— N1 >
om g VLT Siow Channel >
VREFIN L <t
V"‘E". - VINN[1E] o
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Fi g#4AeDC3 and ADC4 channel pin connections

ADQ Channel Selection
VREFIR} ViNA{0] Fast Channel
VREF VINN[O]
VINA] Fast Channel
ADG_INL .
ADG_IN2 [ ViNA{2] Fast Channel
- VINN[2]
| VINA3] Fast Channel
ADG_IN3 —
ADG_IN4 [ VINF4] Fast Channel
- VINN[4]
| VINF5] Fast Channel
ADG_IN5 —
ADGA4_ING [ Vin{6] Siow Channel e
- Vinn[6]
[ Vine(7] Slow Channel
ADG4_IN7 - -
[ Vinel8] Slow Channel SAR
ADG4 IN8 vin | ADG
VINN[8]
| VINF{9] Slow Channel
ADG4 IN9 _
ADGA4_INLO [ ViINA10] Slow Channel VREF
- VNN10]
| ViINA11] Slow Channel
ADG4 IN11 —
ADG_IN12 [ Vine{12] Slow Channel
B VinN[12]
ADG_IN13 [ ViINA13) Slow Channel
- Vinn[13]
ADG_IN14 Vine{14] Slow Channel
B ViNN[14]
ADG_IN15 [} VinA{15] Slow Channel
B VREF VINN[15]
VREF- VINF{16] Slow Channel
VREF - VINN[16]
Vorav il VINA17) Slow Channel
ADG_INL1 s internally VREF VINN[17]
connected t©&PAMB_OUT VF\'EIF\:IF. = Und1g Stow Channal
AD@_IN3is internally v V(18]
connected t©PAMB_OUT D<t—
AD@& Channel Selection
VREFIR VinA0] Fast Channel
VREF VINN[O]
1 VINA1] Fast Channel
ADG_INL T
ADG_IN2 [ VinA(2] Fast Channel
N VINN[2]
| VINA3] Fast Channel
AD@_IN3 -
ADGI_IN4 [ VINA4] Fast Channel
N VINN[4]
[ Vine(5] Fast Channel
ADGL_IN5 [ ] 2
,_' VINF{6] Slow Channel VRER
VINN[B]
[ Vine(7] Slow Channel
VINN[7] VINP
[ Vine(8] Slow Channel SAR
VINN[8] vy | ADG
[ Vine(9] Slow Channel
VINN[9]
[ Vi 10] Siow Channel vace
VINN[10]
[ ViNA11] Slow Channel
VINN[11]
ADGIN12 [} [ ViNA12] Slow Channel
N VINN[12]
E[ [ VIN{13] Slow Channel
ADG_IN13 [} — e
VREF ViNA14] Slow Channel
VREF Vinn[14]
VREF VINA15] Slow Channel
VREF VINN19]
VREF ViNA{16] Slow Channel
VREF—— 16
Voravr Il VINA17] Slow Channel
VREF LT
veerniill ViNA18] Slow Channel
VREF VINN[16] <t
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934l nt er nal channel

A The temperature sensor is connected to channel ADC

A Vgatizs connected to channel ADC1 _|I N17.

A Ilnternal reference voltage VREFINT is connected toc
A Vopio@rut put is connected to channel ADC1 _ | N3.

A Vop200tut put is connected to channel ADC2 _ | N3.

A Vopzo@rut put is connected to channel ADC3 _| N1.

A Vopsoerptut is connected to channel ADC4_ | N3.

I nternal channels can be converted by injection or r

Note: The tempaegan uorel pyelmsoused® in the ADC1.

935Si ngle conversion mode

The ADC can enter the singAPCcOTRIk2sCBbUd Mmod6&. byncol

triggering(for regular channels or injection channel
start the ADC to start conversion, and the ADC only
After theactsyewdbeonastinjection channel conversion
fl ADC_STS.)JJENDC | be set to 1. | f t he injection

(ADC_CTRL1. JENDICtl EiNs set to 1,d aant itnhtiesr rtuipme ,wianld bteh e
storedDCnJIJDW&xi st er .

After the conversion starts, when a regular channel
fl ADC_STS.)OENWBCI | be set to 1. Vér stilhoe reeglul ant ec |
(ADC_CTRNDCI EN) bit is set to 1, an interrupt wild.l b

st or edDICh DAfleegi st er .

Af tiemglgenver si on, the ADC stops.

936Conti cwanwsemaed e n

The ADCt e€rant leen continuous conversion mode by configu
triggering or setting ADC_CTRL2.ON to 1 can start t
convert the selected chhahhdl foContegolbauscmadael s, ont

After the conversion starts, when a regular channel
flag bit (ADC_STS. ENDC) wi || be set torulemnalbfie t he
(ADC_CTRL1. ENDCI EN) is set to 1 at this time, an i nf
in the ADC_DAT register.
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937Ti mi ng diagram

When ADC_CTRL2.ON is set to 1 for the€ 1sr pbweirmd, onh
needs a cseppt aion etnismme(et its stability. After the ADC
ADC starts to convert, and the conversion end flag v

Fi g&#5Td mi ng di agram

e LML 71 pplplplpliy

I
I
Set ON tol J_lI |_| / |_|
V4

I
I
I
ADC pojver on Startfirst conversion
I
I
I
I

Start next conversion

ADC Conversion Next ADC Conversion

I
I
|
I
|
I
|
|
I
I
|
|
I
I
I
|
I

I
I
I
I
I
I
ADC |
I
I
I
I
I
I

' |
| Conversion Time |
/L
>
:< " total conv timé V4 & :
/4 .
ENDC | 77 |

t
STAB | ENDC is set to0 by software

938Anal og watchdog

The analog watchdog can be enabled on the regular ¢
analog watchdog on the injecADEC€nCTREBhINnAWDGEBINCH et oe nk
threshold of the analog watchdog can be set by conf
analog watchdog can be set by configuring ADC_WDGLOW

to da hwi tway of data alignment, because the comparis
done before the alignment . When the value of ADC an
watchdog or | oweal d haafn tthhee d maM otghrwasthchdog, the anal
wi || be set to 1, if ADC_CTRL1. AWDGIEN has been conf

analog watchdog can be controll eAADO_o0TRdnMe AWDGSGL EN
ADC_CTRL1. AWDGCH[ 4: 0] .

Tab9%2dnal og watchdog channel selection
ADC_CTRL1 register control bit
Channel
AWDGSGLEN AWDGERCH AWDGEJCH
There is none Any value 0 0
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All injection channels

All regular channels

IAll injection and regular channels

IA single injection channel

A single regulars of the channel

P|lrRr|lRr|O|lO|O
Rr|lRr|lOo|R|FR|O
R|lo|lkRr|Rr|O|F

A singleinjection or regular channels

9.39Scanning mode

By configuring ADCikKé&R&ttasCAMDVvEDSILON mode can be tu
registers ADC_RSEQl1, ADC_RSEQ2, ADC_RSEQ3, ADC_JSEQ,

ADC wi I | scan and convert all theomeigulatrarotredenjteltd
converted one by one. I f ADC_CTRL2.CTU is 1 at this
of the conversion sequence after the converssi omotof
support continuous mode. The DMA function can be tur
will transfer the data to the SRAM after the regul ar
Note: I n dual ADC mode, theelDMAf fADC2i on@eceds t hebeeg:d

ADC1, and the DMA function on the regular channel of

9310 njection channel management

93.10.1Aut omati c i njection

I f ADC_CTRL1. AUTOJC bit isasetaut dmat itdheal Ilynjeacn\wdr tc
channels mentioned by ADC_RSEQ and ADC_JSEQx. A sin
ADC_CTRL2.CTU the conversion sequence wil/ be conver
When this fun,cttihben dxst eéruranledt roingger of the injection

This function cannot be used with the discontinuous

When the ADC clock prescale factor is 2, thewuenicege a
changes from regular to injection or injection to r
del ay of one ADC clock intervals when the conversio

regul ar.

93.102Tr i ggetri amj ec
Set ADC_CTRL1. AUTOJC to O and ADC_CTRL1.SCAMD to 1

functi on, the regul ar channel of continuous conver s
trigger. When the raqulidr aohaxmnelr niad conpeertti onwitlrli gge
be suspended, and the injection sequence channel w
conversion is completed, thecéntkhannekedi conberséesauar
is generated during the injection conversion, the r
sequence channel conversion is completed.

When wusing tthhea st if nuen citm tdetr,es ail n jpbeed twieeen channel trigger
required for the injection sequence to complete the
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Fi g#6lenj ection conversion del ay

aceaock L LI LI L L L L L

Injected event

SOC

Note: For the mamxliamsre dredfaeyr vtad utehhe el ectri cal charac

93.11Diemti nuous mode

9311.1Regul ar channel s

Configure ADC_CTRL1. DREGCH to 1 to enable the discor
sequence by confi grRIHQADCAMRGERMIEQAD and configure

control the conversion of n channels each time a tri
When the trigger signal is generated, it will xdonvel
tri gger signal is generated. Next trigger wil|l cont
conversion stopped, unt il al | channels of the regul
remai ning charmnelns siemguteme ecamrwerl ess than n, only th
the conversion will be stopped ), and the endll of ¢
channels in the conver stilben mexqtu etnrcieg g esr csoingpn alt eadc, ¢ uwh
first channel of the regular sequence again.

931121l njection channel s

Configure ADC_CTRL1.DJCH to 1 to enable the disconti
sequenceurbiyng oADGC gJ SEQ.

When the trigger signal i's generated, it will conver
trigger signal i's generated. Next trigger wild/l coni
conwenr ssitopped until alll channels of the injection s
also be set to 1. When the conversion of all channel
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signal occunssfitihéescoénoer she first channel of the i1
Only one of injection conversion and regular conver ¢
automatic injection function and dimeontinuous mode

94Cal i brati on

In order to reduce t hei rercradirif,brtahte oAD Gnewcihl al n ihsanv.e sBae fbout
seddl i bration mechanism is used to calculate a cal il
internal capacitor bank during conversion are el i mir
ADC_CTRL2. ENCAL bictalt drhtti@mnst rutr isngl ft he cal i bratior
1. After thAD€CaCiTRLAt ENGALtbiet is cleared by hardwar

Not e:

1. |t is recommended to perfeeomm 4d fcadlhiebrAaDtd ohna sa fhteeern
continuous conversion mode,ompmleetcad.i brati on operat

2. The defauld@dandi scabi bghei on, and for di fferenti al
ADC_CTRL3. CALDIF to 1. Then write 1 to ADC_CTRL2.
(ADC_CTRL2. ENCAL bit wilclaldlbearnt i ®ngut omatically af

Fi g&%Ceal i brati on sequence diagram

P nininlnlaln FpipEpEnEE

| ENdAL is set to0 by hardware

I
ENCAL —] F |
I

Normal ADC Conversion

ADC
Conversion

|
|
!‘ Calibration(tewe)
I‘

95Data aligned

There are two alignment met hoallsi o oed-adéait dn esid ghrlalgee aalf it
be set by the ADC_CTRL2. ALI G biatli gAPE, CTaRLIRZE-BAAWIG i
ADC_CTRL2. ALI-&l i=gred,s TahsF4ehown i n

For injection stegiuse ntchee ,e xttheen dseYdM shiign val ue, amrd t he
resul t midneufsi ntehde oufsfesret i n the ADC_JOFFSETXx regustaer
sequence , there is no need to subtract offset val ue

Tabo3®i gahlti gn dat a

The Injection sequence

(12bit resolution)
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SYM| SYM | SYM| SYM| D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

The regular sequence

(12bit resolution)

0 0] 0] O] D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Tabd4e e-ati gne dat a

Injection sequence

(12bit resolution)

SYM | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO 0 0 0

The regular sequence

(12bit resolution)

D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO 0 0 0 0

Note: When the conversion digits are 10, 8, and 6, refer to the alignment with 12 conversion digits

96Programmabl e channel sampling ti me
Speci fuynbtehe of sampling cycles of ADC in ADC_SAMPTXx. !
i nput voltage in the specified sampling cyclThe For c
tot al conversion time is calculated as foll ows:

Tconew Sampling time + 12.5 cycles

Exampl e:

ADCCLK=72MHz, the sampling timdhiestbt@lcyohesramadnr e
ADCCLK cycles, that i s:

Tcon? 1.5 + 123=50=%944¢eycl e

Not e: An additiaoahakd3feycthbhbe BArestreqonversion in c
conversion in single conversion mode.

Exampl e:
Single conAPCELEKn7MHERE, the sampling time is 1.5
Tcon#3 H. 5 5 A2k s4 eD3I 6sl
Continuous ceAaADCELKFTIRMiHadet he sampling time is 1.
Fir st conyog¥ 3ilolm: 5T 217 Oc.y2c3belse =
Second and s uwbsTegnegedt 5 e 1124 Oc.ylcH dedse =
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97Ext ertnrail yygered conversion

For the regular sequence , software sets the ADC_CTEF
rising edge of t he external event t o trigger t h
ADC_CTRL2. EXTORSESL [t20: Os]lel ect the external trigger sou
source selection is shown in the table below. I,f you
you can set the AFI O_RMP_C@CEFEGFASADBGDCRTERR®Rr bAEI O oRMmp |
EXTI line 10 or TIM5 _CC3 as the external trigger s
AFI O_RMP_CFG4. ADC4_ETRR bit to implement; if you s
carmmrdt the regular channel conversion by setting ADC
Tabds5&xt ernal trigger for regular channels of AD
EXTRSEL[2:0] Trigger source Type

000 TIM1_CC1 event

001 TIM1_CC2event

010 TIM1_CC3event

o011 TIM2_CC2event Internal signal fromhe onchip timer

100 TIM3_TRGOevent

101 TIM4_CC4event

110 EXTI linel1/TIM8_TRGOevent External pin/internal signal from echip timer

111 SWSTRRCH Software control bit

Tabde&Ext ernal trigger for regular channels of AL
EXTRSEL [2:0] Trigger source Type

000 TIM3_CClevent

001 TIM2_CC3event

010 TIM1_CC3event

011 TIM8_CC1levent Internal signal from the eohip timer

100 TIM8_TRGOevent

101 TIM5_CClevent

110 EXTI linel0/TIM5_CC3event

111 SWSTRRCH Software control bit
For the injection sequence , the software sets the

use t he risi mgt erdrgeel odvetnhe t o trigger t he start
ADC_CTRL2. EXTJSEL[2:0] bits to select the external t

source selection is shown ine tlheotrafl M8b&€ICdwasl ft heo u
you can set the AFI O_RMP_CFG. ADC1_ETRI or AFI O_RMP_
EXTI line 14 or TIM5_CC4 as the external trigger s
AFI O_ ROWRG4 . ADC4 _ETRI bit to i mplement; i f you sel e
can start the injection channel conversion by settir
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Tabd7€ xt erngget for injection channel of ADC1 an
EXTJSEL[2:0] Trigger source Type
000 TIM1_TRGOevent
001 TIM1_CC4event
010 TIM2_TRGOevent
o011 TIM2_CCLevent Internal signal from the eohip timer
100 TIM3_CC4event
101 TIM4_TRGOevent
110 EXTI linel5/TIM8_CC4event External pin/internal signal from echip timer
111 SWSTRJCH Software control bit
Tabd8&xt ernal trigger for injection channel of A
EXTJSEL[2:0] Trigger source Type
000 TIM1_TRGOevent
001 TIM1_CC4event
010 TIM4_CC3event
011 TIM8_CC2event Internal signal from the eohip timer
100 TIM8_CC4event
101 TIM5_TRGOevent
110 EXTI linel4/TIM5_CC4event
111 SWSTRJCH Software control bit
Not e: It mji @gteiren can interrupt conversion of the regular seque

98DMA requests

I n order to avoid the | oss of the regular channel ol
data when multiple regular chanhkeldist acden cloen vseatt etdo 1t
the ADC regular channel conversion ends, a DMA requc

transfer the converted data from the ADC_DAT registe

Not e: In independent ADC mode, ADC1, ADC2, ADC3, AD(
converted by ADC2 is in the data register of ADC1, a

999ADC Mode

ADC1 (master) abD€C3IAD2st(eravend ADC4 (sl ave) can for

The ADC working mode can be selected by configuring

independent mode or dual ADC mode. The ADC mode can
A Independent mode.

A Synchronous injection mode.

A Synchronous regular mode.

A Fast alternate mode.
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>

Sl ow alternate mode.

>

Rotation trigger mode.

>

Synchronous regular mode + synchronous injection r

>

Synchronous regular mode + rotation trigger mode.

Synchr greeus oinn mode + alternate mode.

zZ >

ot e:

1. When configuring dual ADC mode, if external event
external event trigger, the slave ADC softwareusti de
enabled at the same time, so as to avoid the wrong t

2. When working in dual ADC mode, even i f DMA is no
converted data from tthhe ARG acaregbhestregaadft Hrheeugtai n Al

Fi g&#8Deual ADC Bl ock Diagram

Data bus
A
Injected data registers Regular data register Injected data registers Regular data register
(4x 16bits) (16bits) (4x 16bits) (16bits)
A
Injected Regular | Injected Regular
channels channels channels channels
3 Analog to ADC1(master) 4 Analog tof ADC2(slave)
digital
gral channels
ADCX_IN1
Dual ADC _ !
ADCx_IN1 ()— _ contral : o ADCx_IN2
] g
apcx N2 (D——— Ee S3 -
- £3 2
2 g 1 ) El g ADCx_IN15
Abcx_IN15  (PD—— 23
zE — Vis
Voo v
Wyoop-y Vosv2
Vosva
' |
| Sz N F
I go go |
| oF 5E |
I 2% gk I
&
| ADC_CTRL 2 aoc_ctriz. |
| EXTSELzObs EXTRSEL [2:0] bits |
[ 828228 anoads '
xIxgIIg IIIIxI I
I )—IQ‘D—IU‘O‘D—I U‘U‘UlU‘b—‘()l I
Adlalalos i
| Ss555s S55553
| FREFFFEFE FRFFFFE |
| AFIO_RMP_CFG. AFIO_RMP_CFG |
ADCx_ETRI bit ADCX_ETRR bit |
|
I
I 5 g |
«© )—‘ I
| = o
= ; I
I E
\9, O T
' 2 B
| - _‘ Trigger signal for ADC 1 |
& 4 |
| ] In]
_________________________ =)
In this mode, each ADC works independentl y.
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992Synchronous regul ar mode

I n this mode, a regultdhre xdreemad itg iggreverctoank,s dmdm
is determined by ADC_CTRL2.EXTRSEL[2:0], and ADC2 wi

I f ADC1 or ADC2 sets ADC_CTRL1. ENDCI EN, when the con
comgeldet an ENDC interrupt wild/l be generated, and the
The high half word of ADC_DAT is the conversion dat a
data of ADCL, DMAdc atdr des fusredt h® data of ADC_DAT to S

Not e:
1. Do not convert the same channel on 2 ADCs (the sa
2. I n the synchronous regular mode, the symeerds ntoa sb
set to the same time, or the interval of the triggert
the interval bet ween the trigger signals is smaller
mayrstao convert again when the | onger sequence i s
Fi g#9Sec hematic diagram of synchronous regular mode
Sampling
Conversion
ADC1 CH1 CH2 CH3 CH4 Il CH16
ADC2 CH16 CH14 CH13 CH12 I CH1
Trigger |—
ENDC |_|—
993Synchronous injection mode
Converting an iinnjtehcitsi oomo dsee,q utehnec eext ernal trigger com
by ADC_CTRL2.EXTJSEL[2:0], ADC2 will be triggered sy

| f ADC1 or ADC2 sets ADC_CTRL1. JENDCI EN, a JENDC int
of D@1 and ADC2 is converted, and the converted dat a

Not e:

1. Do not convert the same channel on 2 ADCs (the sa
2. I'n the synmhdenoubkeihpgpetiioon sequence of the sy
needs to be set to the same ti me, or the interval
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conversion time. I f the i natlelrevralt hbaent weheen ctohnev etrrsiigogne r

shorter sequence may start to convert again when t he

Fig#Yr®chematic diagram of synchronous injection mod
Sampling
Conversion
ADC1 CH1 CH2 CH3 CH4
ADC2 CH4 CH3 CH2 CH1

Trigger

JENDC —|

994F a st alternate mode

This mode is for regular sequences (usually one chan
which is determined by. ARICe € TRhEe. EXTRGEL] Bc@urs, AD
ADC1 starts converting after 7 ADC clock cycles. |If
regul ar sequence wil/l be converted continuously.

The converted daABRCwDAT begisstoboered Tme tthiegh hal f word

of ADC2, and t he |l ow hal fword of ADC_DAT i s t he C
ADC_CTRL1. ENDCI EN, when the conversion of tha&nrENDC:
interrupt wil. be generated. At this ti me, i f ADC_CT

and the data of ADC_DAT can be passed through DMA tr
Note:

1. When using fast alteroaatehmodel makexsearmsal hgttnt

2. The sampling time must be |l ess than 7 ADC cl ock
ADC2 convert the same channel
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Figa#rBchemati cfdsahgrhmeohate mode conversion for conti |

Sampling
7 ADCCLKs

|
:‘ > I:I Conversion
I
ADC1 [ CH1 | I CH1 | [

ADC2 | CH1 | | CH1 | Ik

Trigger —|_|
ENDC(ADC1) |_| |_|

ENDC(ADC?2) |_| |_|

995S|l ow alternate mode

This mode is for regular sequences (usually one chan
which is determined by ARQ_CHhRLZTEXTORSELI[s2 gklnerWt ed
ADC1 starts to convert after 14 ADC clock cycles, AI
on. This mode automatically continudus$slby seotnW®OCt €TRH

The converted data will be stored in the ADC_DAT reg
of ADC2, and the |l ow half word of ADC_DAT i s t he

ADC_CTRL1. ENDCEeEEBMpnwhensni bh of the regular sequence
interrupt wil. be generated. At this ti me, i f ADC_CT
and the data of ADC_DAT can be transferred to SRAM t
Not e:

1. When using slow alternate mode, make sure that nc

2. The sampling time must be | ess than 14 ADC <cl ock
t h

ADC2 convert e same channel
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Figa#rBchematic diadagrammdéefecohowr si on for 1 channel
|:| Sampling
14 ADCCLKs 14 ADCCLKs
|
: | |:|C0nversion
I f
ADC1 I | |CH1 | | | CH1 | ok
ADC2 |CH1 | |CH1| [
Trigger —|_|
ENDC(ADC1) |—| |—|
ENDC(ADC2) |_| |_|
996Rot ation trigger Mode
This mode is suitable for injection sequences. The
deterbny neRC_CTRL2. EXTJSEL[ 2: 0] When the first trigg
converted, when the second trigger is generated, al
or ADC2 sets ADC_CTRL 1t eJrErNDECtl EWi, | la ReEENPe&Cndamat ed when
sequence of ADC1 or ADC2 is completed. When all inje
is generated, and the rotation trigger starts again.
Fig&TXRotation triggerfiog:psSinjecting channel g
|:| Sampling
I:ICmversion

S N 15 D IO ) S O
sequencg sequencg sequencs
Injection Injection - Injection
ADC2 sequence sequency sequency
| [ [
JENDQADC1) |_| I_I ﬂ
JENDQADC2) |_| H I_|
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I f the injection discontinuous mode is used on ADC1
the first group of injectiwhrenchahren eslesc oonfd ADQGIg giesr d os
injection channels of ADC2 is converted; when the t6Fh
of ADC1 is converted. When the foumthrctiioggerhainseds
converted, and the cycle is continues. I f ADC1 or AL
generated when the conversion of the injection seq
sequenchese nhaawenverted, another external trigger is g

Fig#r®Rotation trigger: inject channel group in d

Sampling

I:I Conversion
e o] [ =] e
ADC2 . . CH6 . CH7 . CH8

Trigger _|_|_|_| |_| |_| |_| |_| |_| |_|
] [ I M

JENDQADC?) |_| |_| H ’_l

99.7Mi xed synchronous rmea@uwlsarn nmedd i O Ns ynMoc

In this mode, the transition of the synchronous inj
regular channel

Note: I n this mode, the sequence of synchronoue,comy
the interval of the trigger signal is greater than
bet ween the trigger signals is smaller than the con\
converwhemgatme | onger sequence is not completed.

998Mi xed synchronous regular mode + rot e

Rotation triggered transitions of the injection char
When the injecti otnhe hiamjneedt ieovre nrto toectciuamns ,conver i on s
is in progress, both the master ADC and the sl ave A
conversion can be resumed seyrsdlornon susloynpd fetteerd.t he i r
Note: I n this mode, the sequence of synchronous conyv
the interval of the trigger signal is greater than
beteme t he trigger signals is smaller than the conver
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convert again when the | onger sequence i s not compl e

Figa#r®ombinati on e@efanmndtaynomr onmoa@dus regul ar mode

ADC1 regular CH1 CH2 CH3 CH3 | CH4 | CH4 CHS
channel

ADCLinjection | \ \ CH13 | ‘ ‘
channel | ‘ |

ADC2regular CHé CH7 CH8 CHs CH9 CH9 CH10
channel

ADC2 injection ‘ ‘ \ \
channel | | ‘ CH14 | |

Trigger
I f another injection trigger occurs during the injec
Fige#TXr@njection trigger odcicomrs during injection
\
ADCl regular CH1 CH2 CH3 CH3 | CH4 | | CHa | CH5 |
channel
ADCLinjection | \ \ CH13 | ‘ ‘
channel | ‘ | i ‘ | |
ADC2 regular CHé CH7 CHs CH8 CHY CHo CH10
channel
ADC2 injection ‘ ‘ \ \
channel | | | ‘ CH14 | |
Be ignored

999Mi xed synchronous injection mode + al
In this mode, when the injection trigger occuisen t he
will be started, and the altermat €onovrvyearn DiNon swiclolmpk
Note: When the ADC clock prescale factor is set to
al t emmchd erecovery, and the sampling interval is 8 AD

of 7 ADCs evenly clock cycl e.
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by inj

ADC1 CH1 CH1

CH1

ADC2 CH1 CH1

CH1

ADC1

ADC2

Trigger

Sampling

Conversion

CH1

CH1

CH1

CH1

CH3

CH4

CH4

CH3

910 Temper atur e

Set the ADC_CTRL2. TEMPENpbOI &t torkrs @eReiatbs @ n tl th &
temperature
digital
when t he
consumption.

to detect the ambi
is converted into
sampling time is

sensor

ent

a
17.

lus,;

by software to reduce

power

The outputheotemperafure

sensor changes

when

t he

temper

device is
val ue ebysenibBeor ADG_ w6 i ¢
temperature
As

Ssensaoil

foll ows

inearly wit
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Figa#ar&Eemperature sensor and VREFI NT diagram of t

TEMPERATURE .
SENSOR > ADC1_IN16
ADC
INTERNAL
POWER | ADCx_IN18
BLOCK (VREFINT)

9.10.lTemper ature sensor using fl ow

1) Configure the channel (ADC_I N16) and sampling ti me
2) Set ADC_CTRL2. TEMPEN bit tondreMo enable temperatur
3) Set ADC_CTRL2.ON bit to 1 to start ADC conversion
4) Read the temperature data in the ADC data register
Temperatur eV6NEs / =AY § 38T, 0ip &} +

I n which:

Vs s¥neaeB @ egrees cel si us

Avg Sl ope = temperatuseessande Ay awW/ bM® et ope of a V
Torfsetempirical value for temperature error compensat
Ref er t o Vshaendv aAlvige sS|1 ofpal iohahactéricstrics chapter of

Not e: There is a settling timeobkefmpdethe stbesaeaorwaekesouppbt
settling time after the ADC i s pAdOWwe rCefRL®n ,T ESMP EiNn aordd eArD &t_oC TsRniLo

be set at the same ti me.

911ADC interrupt

ADC interrupts can be from an end of regular or inj
i nput voltage exceeds thejebteeholcthannaly eodverfsircer
i ndependent interrupt enable bits.

There are 2 status flags in the ADC_STS register: ir
sequence channel convearsea omo sitratrdrerdu tSST Rgs s Baitatted rw
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Note: ADC1 and ADC2 share one interrupt entry,
Tabd#9& DC i nterrupt
Interrupt ev ent Event flags Enable control bit
Regular sequence or injection conversion is comple ENDC ENDCIEN
Injection sequence conversion is complete JENDC JENDCIEN
Analog watchdog status bit is set AWDG AWDGIEN
Any regular channel interruption is enabled ENDCA ENDCAIEN
Any injection channel interruption is enabled JENDCA JENDCAIEN
912ADC regil sters
9.12.1JADC regvetrenew
TabdleADC regi ster overview
oif] Registm|m|alalalalalalalalalalalalalalala]a]S]a]S]eo]o]r]e]w][x]o][]~]e
o Lo) x| - 2 ‘é’ g
z Flwn
00 ADC_ST Reserved f i 20 I f i i
Reset olofofoJofo]o
x| - T S ) S ; — (YW w
w g o ol |n|=z g ol =
ADC_CTHR Reserved o132 @ DUSEL pcTu |~ |W|E]lo|<|z]a|2 AWD GCH
00 g = ; o | 2 olo|w|z|2
Zlz [a] <§E 05| <
Reset |oJoJoJoJoJoJoJoJo|Jo|JoJoJoJoJoJo[oJoJoJo[o[ofJoJo|oJoJoJoJoJoJo]Jo
x|»| X ~ > | X u > > |
Uiyl w - o ° g <
% [ I 4 2 @ o 2 - @ E @ ) ,:_’ z
004 ADC_CTH RESEr ved w @ 215 — o1 < x < a |z w z|g|o
= = w w w o w
n|n|w o x @ 14
Reset olofofoJoJo]Jo oloJoJo]o | 0| olo]o
~ © w < l32) ~N - o
— - - - - - - -
o o o o o a8 o a8
00 AD CSAMPTL Reserved = = = = = = = =
< < < < < < < <
] [2] [2] [2] [2] [2] 1] [2]
Reset oJoJo[oJoJo|oJoJoJoJoJoJoJoJoJoJoJo[oJoJo]oJoTJo
- o ~ © o < @ N - o
@ o o o o o o a8 o a8
ADCSAMPT2 | s SAMPS8 | s s s s s s s s
01 © < < < < < < < < <
o [%2] 2] (2] [2] [2] [] [2] (2] [2]
Reset oJoJo]oJoJoJoJoJo[oJoJoJoJoJoJoJoJo|oJoJo[oJoJo|JoJoJoJoJo]Jo
01 JADC_JOFF R 4 OFFSETJCH2[11: 0]
Reset eserve 0JoJoJoJoJoJoJoJoJoJo]o
01{ADC_JOFF Reserved OFFSETJCH2[11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoTJo
ADC_JOFH OFFSETJCH3[11: 0]
01 Reserved
Reset oJoJoJoJoJoJoJoJoJoJo]Jo
ADC_JOFH OFFSETJCH4[ 11: 0]
02 Reserved
Reset oJoJoJoJoJoJoJoJoJoJo]Jo
02 ADC_WDGH Reserved HTH[ 11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02 {ADC_WDGL Reserved LTH[ 11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02¢ ADC_RSE Reserved LEN[ 3: SEQL6[ 4: SEQ15([ 4: SEQL4[ 4: SEQ13[ 4:
Reset ofoJoJo|loJoJoJoJo[o]JoJoJoJoJoJoJoJoJo|loJoJoJo]Jo
03( ADC_RSE o SEQLl2[ 4: SEQLL[ 4: SEQLO[ 4: SEQ9[4:0 SEQ8[4:0 SEQ7[4:0
()
Reset  [oJoJoJoJoJoJoJoJoJo[oJoJoJoJo[oJoJoJoJo|oJoJoJoJo[oJoJoJoTJo
034 ADC_RSE o SEQLl2[ 4: SEQLL[ 4: SEQLO[ 4: SEQ9[4:0 SEQ8[4:0 SEQ7[4:0
()
Reset © JoJoJoJoJo|oJoJoJoJo]oJoJoJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
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of f Registm|m|N|N|N|N|NI;‘IN|N NIN \—||\—||1—|I\—|IH \:||\—|IH|HIH °’I°°|’\I‘°|‘-"’ V|“"IN|HIO
=z
w . . . .
034 ADC_JsI REEar Uad w JSEQ4([ 4: JSEQ3][ 4: JSEQ2[ 4: JSEQ1[ 4:
bar]
Reset o[oJoJoJoJoJo[oJoJoJoJoJoJoJoJoJo]oJoJoJo]Jo
03d ARC_JD4 Reser ved JDAT1[15:0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
04 ADC_JD4 NaAEr VaE JDAT2[15:0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
ADC_JDA JDAT3[15: 0]
04 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
044 ADC_JD/ Reser ved JDAT4[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
04 ADRC_DA REEEr VAL DAT[ 15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
@
o5{ADC_DIF Sasar vad DI FSEL[18: 0] o
Reset ofJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]|=
05ADCicAL[ Reserved CALFACTD[ 6: ( REBALF VO CALFACTS] 6:
Reset oJoJoJoJoJo]Jo ofoJoJoJoJoJo
o —_ -
HEINEEB . olzlal =
ADC_CTR :%DSOKDEJ_,U)
— z L 0|y |x|<]|< w
05 Reserved ﬁgfﬁm“ olSlo p
Re s eltu €] oj|ofojofO|J]O|JO]JO|[O|JO|O]O
0| =T
=
05 A D CSAMPTS Reserved < 3
[2] [2]
Reset oJoJoJo
9.122ADC status register (ADC_STS)
Address offset 0x00
Reset value: 0x0000 00O0O
31 16
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 7 5 4 3 2 1 0
T T T T T T T
Reserved JENDCA | ENDCA STR JSTR JENDC ENDC AWDG
1 1 1 1 1 1 1
rc_w0 rc_w0 rc_wO0 rc_w0 rc_wO0 rc_w0 rc_w0
Bit field Name Description
31:15 Reserved Reserved, the reset value mushieantained
6 JENDCA Any injected channel end of conversion flag
This bit is set by hardware at the end of any injection channel conversion and cleared b
software.
0: Conversion is not complete;
1: Conversion is complete.
5 ENDCA Any channel end afonversion flag
This bit is set by hardware at the end of any channel (regular or injection) conversion af
cleared by software.
0: Conversion is not complete;
1: Conversion is complete.
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Bit field Name Description
4 STR Regular channel start flag
This bit is set by hardware at thart of regular channel conversion and cleared by softwg
0: Regular channel conversion has not started.
1: Regular channel conversion has started.
3 JSTR Injected channel start flag
This bit is set by hardware at the start of the injection chaumelersion and cleared by
software.
0: Injection sequence channel conversion has not started.
1: Injection sequence channel conversion has started.
2 JENDC Injected channel end of conversion
This bit is set by hardware at the end of all injection sequemeenel conversions and
cleared by software
0: Conversion is not complete.
1: Conversion is complete.
1 ENDC Conversion sequence channel end of conversion
This bit is set by hardware at the end of all regular( or injection) sequence channel
conversion ad cleared by software
0: Conversion is not complete.
1: Conversion is complete.
0 AWDG Analog watchdog flag
This bit is set by hardware and cleared by software when converted voltage values are
the range defined by the ADC_LTR and ADC_Higjisters
0: Analog watchdog event not occurs;
1: Analog watchdog event occurs.
9.123ADC contr ol register 1 (ADC_CTRL1)
Address offset 0x04
Reset value: O0x0000 00O0O
31 . . . . . . 24 23 22 21 . 20 19 . . . 16
Reserved e | D Reserved DUSEL[3:0]
15 . . 13 12 11 10 9 8 r;V n6N S 4 . . "\I’V . 0
DCTU[2:0] DICH [DREGCH|AUTOIC | 4oy [scanmp| TERDC | AWD - leNpereN AWDGCH[4:0]
. — . — — — — — - — — . . — . .
Bit field Name Description
31:24 Reserved Reserved, the reset value must be maintained
23 AWDGERCH Analog watchdog enable on regular channels
This bit is set and cleared by the software.
0: Disables analog watchdog on regular channel.
1: Use analog watchdog on regular channels.
22 AWDGEJCH Analog watchdog enable on injected channels
This bitis set and cleared by the software.
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Bit field Name Description

0: Disables analog watchdog on injection channel.
1: Use analog watchdog on the injection channel.

21:20 Reserved Reserved, the reset value must be maintained

19:16 DUSEL[3:0] Dual mode selection

Software uses thedsts to select modes of operation.

0000: independent mode;

0001: nmixed synchronous regular mode + synchronous injection mode
0010: nixed synchronous regular mode + rotation trigger mode

0011: nmixed synchronous injection mode + fast alternate mode
0100:mixed synchronous injection mode + slow alternate mode

0101: gnchronous injection mogle

0110: gnchronous regular mode

0111:fast alternate mode

1000:slow alternate mode

1001:rotation trigger mode

Note: These bits are reserved in ADC2 and ADCHanging the channel configuration in du
ADC mode will cause a restart condition. It is recommended to turn off the dual ADC mq

before changing the configuration to avoid synchronization loss.

15:13 DCTUI[2:0] Discontinuous mode channel count
Thesoftware uses these bits to define the number of channels for converting after receiy
external trigger in discontinuous mode
000: 1 channel

001: 2 channels

111: 8 channels

12 DJCH Discontinuous mode on injected channels

This bit is set and cleared by the software. It is used to turn on or off discontinuous mode on
channels.

0: Disable discontinuous mode injection sequence channel

1: Enable discontinuous mode on injection sequence channel

11 DREGCH Discontinuous mode is on regular channels.

This hit is set and cleared by the software. It is used to turn on or off discontinuous mode on
channels.

0: Disable discontinuous mode on regsiaquencehannel

1: Enable discontinuous mode on reg@l@guence channel

10 AUTOJC Automatic injected sequence conversion
This bit is set and cleared by the software to enable or disable automatic injection sequg
channel conversion after regular sequence channel conversion is complete
0: Disableautomatidnjection channel conversion.

1: Enable automatic injection channel conversion.

9 AWDGSGLEN | Enable the watchdog on a single channel in scan mode
This bit is set and cleared by software to enable or disable analog watchdog functions o
channels specifiedy ADC_CTRL1.AWDGCH][4:0]
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Bit field Name Description

0: Use watchdog on all channels.
1: Use watchdog on single channel.

8 SCANMD Scan mode

This bit is set and cleared by the software to enable or disable scan mode. In scan mod
conversion is made by ADC_RSEQxtbe selected channel of the ADC_JSEQ register.
0: Disablescan mode.

1: Enable scan mode.

Note: If the ADC_CTRL1.ENDCIEN or ADC_CTRL1.JENDCIEN bits are set separately,
ADC_STS.ENDC or ADC_STS.JENDC interrupts occur only after the last channel has |

corverted.

7 JENDCIEN Interrupt enable for injected channels
This bit is set and cleared by the software to disallow or allow interrupts after all injection
channel conversions have finished.
0: DisableJENDC interruption.

1: Enable JENDC interruption.

6 AWDGIEN Analog watchdog interrupt enable

This bit is set and cleared by software to disallow or allow interrupt generated by analog
watchdog. In scan mode, if the watchdog detects anfenange value, the scan is aborted
only when that bit is set.

0: Disableanalog watchdog interruption.

1: Enable analog watchdog interruption.

5 ENDCIEN Interrupt enable foanychannel

This bit is set and cleared by the software to disallow or allow interrupts to occur after th
regularor injected channel conversiemds.

0: DisableENDC interruption.

1: Enable ENDC interruption.

4:0 AWDGCH]J4:0] | Analog watchdog channel select bits

These bits are set and cleared by software to select input channels that analog watchdo
protection.

00000: ADC analog input channel 0
00001: ADC analog input channel 1

01111: ADC analog input channel 15
10000: ADC analog input channel 16
10001: ADC analog input channel 17
10010: ADC analog input channel 18

Reserved all other values.

9.124ADC contr ol register 2 (ADC_CTRLZ2)

Addr es 9 xdf8f set
Reset val ue: Ox0000 0O0O0O
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31

24 23 22 21 20 19 17 16

Reserved TEMPEN

SWSTR | SWSTR | EXT . ]
RCH o | RTRIG EXTRSEL[2:0] Reserved

15

14 12

™ ™ ™ ™ ™w
2

EXT
JTRIG

EXTIJSEL[2:0]

ALIG Reserved ENDMA Reserved ENCAL CTU ON

™

™

™ ™ ™ ™ ™

Bit field

Name

Description

31:24

Reserved

Reserved, the reset value must be maintained

23

TEMPEN

Temperature sensor anéa#éntEnable

This bit is set and cleared by the software to enable or disable the tempseatoeand
Vrerint Channel.

0: Disables the temperature sensor argrr.

1: Enable the temperature sensor arerdr.

22

SWSTRRCH

Start conversion of regular channels

This bit is set by the software to start the conversion and cleared by the haadwamn as the
conversion begins. If SWSTRRCH is selected as the trigger event in the
ADC_CTRL2.EXTRSEL[2:0] bit, which is used to initiate the conversion of a set of regular
channels

0: Reset state.

1: Starts converting the regular channel.

21

SWSTRJCH

Start conversion of injected channels
This bit is set by the software to initiate the conversion and can be cleared by the softwarg
the hardware as soon as the conversion begins. If SWSTRJCH is selected as the trigger ¢
the ADC_CTRL2.EXTJSEL[®] bit, which is used to initiate a conversion of a set of injecte
channels

0: Reset state.

1: Starts converting the injection channel.

20

EXTRTRIG

External trigger conversion mode for regular channels

This bit is set and cleared by software to enabldisable external triggering events that can
start regular sequence conversion.

0: Start conversion without external events.

1: Use an external event to start the conversion.

19:17

EXTRSEL[2:0]

External event select for regular sequence

These bits set# external events to start the regular sequence conversion
Trigger configuration for ADC1 and ADC2:

000:TIM1_CC1 event; 100: TIM3_TRGO event;
001:TIM1_CC2 event; 101:TIM4_CC4 event;
010:TIM1_CC3 event; 110: EXTI line 11/TIM8_TRGO event;
011:TIM2_CC2 event; 111: SWSTRRCH.

Trigger configuration for ADC3 and ADC4:

000:TIM3_CCl1 event; 100: TIM8_TRGO event;
001:TIM2_CC3 event; 101:TIM5_CC1 event;
010:TIM1_CC3 event; 110: EXTI line 10/TIM5_CC3 event;
011:TIM8_CC1 event; 111: SWSTRRCH.
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Bit field Name Description

16 Reserved Reserved, the reset value must be maintained

15 EXTITRIG External trigger conversion mode for injected channels

This bit is set and cleared by software to enable or disable external triggering evecda that
start injection sequence conversion.
0: Start conversion without external events.

1: Use an external event to start the conversion.

14:12 EXTJSEL[2:0] | External event select for injected sequence

These bits select the External event used to triggeinfacted sequence conversion.
Trigger configuration for ADC1 and ADC2:

000:TIM1_TRGO event; 100: TIM3_CC4 event;

001:TIM1_CC4 event; 101:TIM4_TRGO event;
010:TIM2_TRGO event; 110: EXTI line 15/TIM8_CC4 event;
011:TIM2_CCL1 event; 111: SWSTRRCH.

Trigger configuration for ADC3 and ADCA4:
000: TIM3_TRGO event; 100: TIM8_CC4 event;

001:TIM1_CC4 event; 101:TIM5_TRGO event;
010:TIM4_CC3 event; 110: EXTI line 14/TIM5_CC4 event;
011:TIM8_CC2 event; 111: SWSTRRCH.

11 ALIG Data alignment

This bit is set and cleared by the software. Ref@iatole9-3 andTable9-4.
0: Rightaligned.

1: Left-aligned.
10:9 Reserved Reserved, the reset value must be maintained
8 ENDMA Direct memory access mode

This bit is set and cleared by the software. See the DMA Contcbiggater for details.
0: Do not use DMA mode.
1: Use DMA mode.

7:3 Reserved Reserved, the reset value must be maintained

2 ENCAL A/D calibration
This bit is set by software to start calibration and cleared by hardware at the end of calibra
0: Calibration completed;

1: Starts calibration.

1 CTU Continuous conversion

This bit is set and cleared by the software. If this bit is set, the conversion continues until {
is cleared.

0: Single conversion mode.

1: Continuous conversion mode.

0 ON A/D converter ON/OFF

This bit is set and cleared by the software. When the bitis' 0 ', writing '1' will wake the AD
from poweroff mode.

When the bitis' 1 ', writing '1' starts the conversion. The application should note that there
delay stas between the time the converter is powered on and the time the conversion begi
Figure9-5.
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Bit field Name Description
0: Close ADC conversion/calibration and enter ped@wvn mode.
1: Start ADC and start conversion.
Note: If there are other bits changed in this register along with ON, the conversion will not
triggered. This is to prevent the wrong conversion from being triggered.
9.125ADC sampling time register 1 (ADC_SA
Address offset O0xo0C
Reset value: 0x0000 00O0O
31 . . . . . . . 24 23 . . 21 20 . . 18 17 . 16
Reserved SAMP17[2:0] SAMP16[2:0] SAMPI15[2:1]
15 14 . . 12 11 . . 9 8 . . rgV 5 . . r;*’ 2 . nlN 0
SAMP SAMP14[2:0] SAMP13[2:0] SAMP12[2:0] SAMP11[2:0] SAMP10[2:0]
- X — . X — . X — . . — . X — .
Bit field | Name Description
31:24 Reserved Reserved, the reset value must be maintained
23:0 SAMPX[2:0] | Channel x sample time selection
These bits are used to independently select the sampling time fasheawtel. The channel selection
bit must remain constant during the sampling period.
ADC_SAMPT3.SAMPSEL = 0, the sampling time is set as follows:
000: 1.5 cycles 100: 41.5 cycles
001: 7.5 cycles 101: 55.5 cycles
010: 13.5 cycles 110: 71.5 cycles
011: 28.5 cycles 111: 239.5 cycles
ADC_SAMPT3.SAMPSEL = 1, the sampling time is set as follows:
000: 1.5 cycles 100: 19.5 cycles
001: 2.5 cycles 101: 61.5 cycles
010: 4.5 cycles 110: 181.5 cycles
011: 7.5 cycles 111: 601.5 cycles
9.126ADC sampling time register 2 (ADC_ S
Address offset 0x10
Reset value: 0x0000 O0O0O0O
31 . 30 29 . . 27 26 . . 24 23 . . 21 20 . . 18 17 . 16
Reserved SAMP9[2:0] SAMPS[2:0] SAMP7[2:0] SAMP6[2:0] SAMP5[2:1]
15 14 . . T; 11 . . 1’;‘/ 8 . . rg 5 . . 1’;‘/ 2 . "‘I?V 0
SAMPS5 0 SAMP4[2:0] SAMP3[2:0] SAMP2[2:0] SAMP1[2:0] SAMPO[2:0]
— .rw. .rw. .rw. .rw. .rw.
221818 Addces: 20 Seience Pak #03-15/16
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Bit field Name Description
31:30 Reserved Reserved, the reset value must be maintained
29:0 SAMPxX[2:0] |Channel x sample time selection
These bits are used to independently select the sampling time for each channel. The channel g
bit must remain constant during the sampling period.
ADC_SAMPT3.SAMPSEL = 0, the sampling time is sefadews:
000: 1.5 cycles 100: 41.5 cycles
001: 7.5 cycles 101: 55.5 cycles
010: 13.5 cycles 110: 71.5 cycles
011: 28.5 cycles 111: 239.5 cycles
ADC_SAMPT3.SAMPSEL = 1, the sampling time is set as follows:
000: 1.5 cycles 100: 19.5 cycles
001: 2.5 cycles 101: 61.5 cycles
010: 4.5 cycles 110: 181.5 cycles
011: 7.5 cycles 111: 601.5 cycles
9.127ADC injected channel dat a fé6é])
Address o0xXXxCkt: O0x14

R e sveatl u e :

31

O0x0000 O0O0OO

16

T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1

Reserved
1 1

OFFSETJCHx

™

Bit field |[Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 OFFSETJCHXx[11:0] |Data offset for injected channel x

IADC_JDATX register.

These bits define the values used to subtract from the original conversion data when the
conversion is injected into the channel. The result of the conversion can be read in the

9.128ADC watchdog high threshol

Addr ess

Reset val ue:

31

of fset : Ox24

0x0000 OFFF

Reserved
L L L L L L L L L

Reserved
L L

HTH[11:0]

™
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Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 HTH[11:0] )Analog watchdog high threshold
These bits define the high thresholds for analog watchdog.

9.129ADC watchdog |l ow threshold register (A

Address offset: 0Ox 28
Reset val ue: Ox0000 0O0O0O

31 16
Reserved
15 12 11 0
Reserved LTH[11:0]
™
Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 LTH[11:0] )Analog watchdog low threshold
These bits define the low thresholds for analog watchdog.

9.12.10ADC regul ar sequence register 1 (ADC

Address offset: O0x2C
Reset val ue: Ox0000 0O0OO0O

31 24 23 20 19 16
Reserved LEN[3:0] SEQ16[4:1]
™w ™w
15 14 10 9 5 4 0
SEQI6 0 SEQI5[4:0] SEQ14[4:0] SEQI3[4:0]
™ ™ ™ ™
Bit field Name Description
31:24 Reserved Reserved, the reset value must be maintained
23:20 LEN[3:0] Regular channel sequence length

These bits are softwaidefined as the number of channels in the regular sequence chanweision.
0000: 1 conversion

0001: 2 conversions

1111: 16 conversions

19:15 SEQ16[4:0] [16th conversion in regular sequence
These bits are softwadefined as the number (0 to 18) of the 16th conversion channel in the cony
sequence.

14:10 SEQ15[4:0] [15th conversion in regular sequence

9:5 SEQ14[4:0] [14th conversion in regular sequence

NSING Technologies Pte. Ltd.

23/B18 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



4\\
% N

SING

nsi.ec®m. sg

Bit field Name Description
4:0 SEQ13[4:0] [13th conversion in regular sequence
9.12.11ADC regul ar sequence register 2
Address offset 0x30
Reset value: O0x0000 O0O0O0O
31 30 29 25 24 20 19 16
Reserved SEQ12[4:0] SEQ11[4:0] SEQ10[4:1]
15 14 ™ 10 9 o 4 o 0
SEQI10_0 SEQI[4:0] SEQ8[4:0] SEQ7[4:0]
™ ™ ™ ™
Bit field Name Description
31:30 Reserved Reserved, the reset value must be maintained
29:25 SEQ12[4:0] [12th conversion in regular sequence
These bits are softwadefined as the number (0 to 18) of the 12th conversion channel in the
conversion sequence.
24:20 SEQ11[4:0] [11th conversion in regular sequence
19:15 SEQ10[4:0] [10th conversion in regular sequence
14:10 SEQ9[4:0] 9th conversion in regular sequence
9:5 SEQ8[4:0] 8th conversion in regular sequence
4:0 SEQ7[4:0] 7th conversion in regular sequence
9.12.12ADC regul ar sequence register 3
Address offset 0x34
Reset value: 0x0000 00OO
31 30 29 25 24 20 19 16
Reserved SEQ6[4:0] SEQ5[4:0] SEQ4[4:1]
15 14 ™ 10 9 o 4 o 0
SEQ4_0 SEQ3[4:0] SEQ2[4:0] SEQI[4:0]
™ ™ ™ ™
Bit field Name Description
31:30 Reserved Reserved, the reset value must be maintained
29:25 SEQ6[4:0] 6th conversion in regular sequence
These bits arsoftwaredefined as the number (0 to 18) of the 6th transition channel in the conve
sequence.
24:20 SEQ5[4:0] 5th conversion in regular sequence
19:15 SEQ4[4:0] 4th conversion in regular sequence
14:10 SEQ3[4:0] 3rd conversion in regular sequence
9:5 SEQ2[4:0] 2nd conversion in regular sequence
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Bit field Name Description

4:0 SEQ1[4:0] 1st conversion in regular sequence

9.12.13ADC I njection sequence register (ADC_1J

Address offset: 0x 38
Reset value: 0O0x0000 O0OOO

31 22 21 20 19 16
Reserved JLEN[1:0] JSEQ4[4:1]
™w ™w
15 14 10 9 5 4 0
JSEQ4 0 JSEQ3[4:0] JSEQ2[4:0] JSEQI1[4:0]
™w ™w ™ ™w
Bit field Name Description
31:22 Reserved Reserved, the resealue must be maintained
21:20 JLEN[1:0] Injected sequence length

These bits are softwaidefined as the number of channels initjectedchannel conversion
sequence.

00: 1 conversion

01: 2 conversions

10: 3 conversions

11: 4 conversions

19:15 JSEQA4[4:0] This is the 4th conversion in the injected sequence.

These bits are softwaxdefined as the number (0 to 18) of the fourth transition channel in the
conversiorsequence.

Note: Different from regular conversion sequences, if the length of AD@Q.JBEN[1:0] is less
than 4, the sequence of conversion starts frodL@N). For example, ADC_JSEQ[21:0] = 10
00011 00011 00111 00010 means that the scan conversion will be converted in the following
order: 7, 3, 3 instead of 2, 7, 3.

14:10 JSEQ3[4:0] 3rd conversion in injected sequence
9:5 JSEQ2[4:0] 2nd conversion in injected sequence
4:0 JSEQ1[4:0] 1st conversion in injected sequence

9.1214ADC i njection data re@ged)er x (ADC_J

Addr ess o-fOfxdAe8t : O0x3C
Reset val ue: Ox0000 0O0OO0O

31 16

Reserved
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Bit field Name Description
31:16 Reserved Reserved, the reset value must be maintained
15:0 JDAT[15:0] Injected data for conversions

'These bits are reashly and contain the conversion results of the injected channel. The data is I¢

aligned or rightaligned

9.12.15ADC regul ars data register (ADC_DAT)

Address offset: Ox4C
Reset val ue: Ox0000 0O0O0O

31 16
T T T T T T T T T T T T T T T
ADC2DAT
T
15 0
DAT
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T
Bit field |Name Description

31:16 IADC2DAT[15:0] |[Data converted by ADC2/ADC4 (ADC2 data, ADC4 data)

In ADC1 and ADC3: In dual ADC mode, these bits contain the regular channel data converte|
IADC2 and ADCA4.

In ADC2 and ADC4: These bits are not used.

15:0 DAT[15:0] Regular data for conveon

These bits are reaahly and contain the conversion results ofrisgularchannel. The data is left

aligned or rightaligned as shown ifiable9-3 andTable9-4.

9.12.16ADC di fferenti al mode selection regi

Address offset: 0Ox50
Reset val ue: Ox0000 0O0OO0O

31 19 18 16
Reserved DIFSEL[17:0]
rw
15 T T T T T T T T T T T T T T 1 0
DIFSEL[17:0] Reserve(
rw

Bit field  [Name Description
31:19 Reserved Reserved, the reset value must be maintained
18:1 DIFSEL[17:0] Differential mode for channels 18 to 1

DIFSEL]Ji] = 0: ADC channel input i+1 is configured in singtaded mode;
DIFSEL]Ji] = 1: ADC channel input i+1 is configured in differentiabde
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Bit field  [Name Description

(0] Reserved Reserved, the reset value must be maintained

9.12.17ADC <cal i bration factor (ADC_CALFACT)

Address offset: Ox54
Reset value: 0O0x0000 O0OOO

31 23 22 16
Reserved CALFACTD[6:0]
™w
IS T T T T T T T T 7 6 T T T T T T 0
Reserved CALFACTS[6:0]
™
Bit field Name Description
31:23 Reserved Reserved, the reset value must be maintained
22:16 CALFACTDI[6:0] [Calibration factors in differential mode

This bit can be written by hardware or software

IAfter the differential input calibration is complete, the hardware will update it according to
calibration coefficient.

Software can write these bits with a nealileration factor. If the new calibration coefficient is
different from the current coefficient stored in the analog ADC, the coefficient will be applig
after a new differential calibration is initiated.

Note: software allows write only wheéfDC_CTRL2.O0N1, ADC_STS.STRO, ADC_STS.JSTR
=0 (ADC does not process conversion or start conversion)

15:7 Reserved Reserved, the reset value must be maintained
6:0 CALFACTS[6:0] Calibration factors in Singl&nded mode
This bit can be written by hardware or software

IAfter the singleend input calibration is completed, the hardware will update it according to
calibration coefficient.

Software can write these bits with a new calibration factor. If the new calibration coefficien
different from the current coeffient stored in the analog ADC, the coefficient will be applied
after a new singlkended calibration is initiated.

Note: software allows write only whéfDC_CTRL2.0ON1, ADC_STS.STRO, ADC_STS.JSTR
=0 (ADC does not process conversion or start conversion)

9.1218ADC <contr ol register 3 (ADC_CTRLS3)

Address offset: O0x58
Reset val ue: Ox0000 0043

NSING Technologies Pte. Ltd.
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31 16
' ' ' ' ' '  Reened ' ' ' ' ' '
15 . . . 12 11 10 9 8 7 6 5 4 3 2 1 . 0
Reserved YT ppwmony 'ENDC | ENDC | BpcAL | PDRDY | RDY | CKMOD |CALALD| CALDIF RES[1:0]
. ) . — — — — — : : — — — rw
Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11 VBATMEN 'Vbat monitor enable
0: Disable
1: Enable
10 DPWMOD Deep power mode
0: When the ADC is disabled, the ADC enters low power mode
1: When the ADC is disabled, the ADC enters deep sleep mode
9 JENDCAIEN Interrupt enable for any injected channels
This bit is set and cleared by the software to enable/disable the injection ot@mregkion end
interrupt
0: ADC_STS.JENDCA interrupt is disabled
1: ADC_STS.JENDCA interrupt is enabled
8 ENDCAIEN Interrupt enable for any regular channels
This bit is set and cleared by the software to enable/disable any channel conversion end inter
0: ADC_STS.ENDCA interrupt is disabled
1: ADC_STS.ENDCA interrupt is enabled
7 BPCAL Bypass calibration
0: Disable
1: Enabled
6 PDRDY IADC power down ready
0: Not ready
1: Get ready
5 RDY IADC ready
0: Not ready
1: Get ready
4 CKMOD Clock mode
0: SelectAHB for synchronization clock
1: Select PLL for asynchronous clock
3 CALALD Calibration auto load
0: Disables automatic loading
1: Enables automatic loading
2 CALDIF Differential mode for calibration
This bit is set and cleared by software to configheecalibrated singlended or differential input
mode
0: Writing ADC_CTRL2.ENCAL bits will start calibration in singended input mode
1: Writing ADC_CTRL2.ENCAL bits will start calibration in differential input mode
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Bit field Name Description

1:0 RES[1:0] Data resolution

This bit is set and cleared by the software to select the resolution of the conversion
00: 6-bits

01: 8bits

10: 10bits

11: 12bits

9.12.19ADC sampling time register 3 (ADC_S/

Address offset: 0x5C
Reset value: 0O0x0000 O0O0OOO

15 4 3 2 0
I I I I I Rcs:.:rvcd I I I I I SAMPSEL| SIAMPI 8[2:(I)]
. . . . . \ . . . . . — \ — X

Bit field Name Description

31:4 Reserved Reserved, the reset value must be maintained

3 SAMPSEL Sample Time Selection

When SAMPSEL = 0, the value of SAMPx[2:0] is set as follows:
000: 1.5 cycles 100: 41.5 cycles

001: 7.5 cycles 101: 55.5 cycles

010: 13.5 cycles 110: 71.5 cycles

011: 28.5 cycles 111: 239.5 cycles

When SAMPSEL = 1, the value of SAMPx[2:0] is set as follows:

000: 1.5 cycles 100: 19.5 cycles

001: 2.5 cycles 101: 61.5 cycles

010: 4.5 cycles 110: 181.5 cycles

011: 7.5cycles 111: 601.5 cycles
2:0 SAMP18[2:0] Channel Sample Time

'The channel sampling time definition is consistent with ADC_SAMPT2
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10 Digital to analog conversion (DAC)

101l ntroducti on

DAC is a digital/ anal og c oonuvteprutte rD A Gn4daiiart!| ap ircdailng nbtlea $8u p p
DMA functionality. When thde DWw@ei s t ben fDIAELCU rdgadtead ncoar2
aligned. When the -DAC mesdepnf hegubald grmd B TlhaoabDAREIro mthp
2, wi t h i ndepB8odéantchaomeé st ecran be configured to
simultaneously and update the output simultaneously.
i nput to make tle aDMmOBreomcemnusiad e .

102Mai n features

A Two independent DAC converter, corresponding to tw
A Monotonous output.

A Suppdit -Birt 1Rut pulti,t drac-eak ii gnh gllatlaingdn elde fttwo mode s .

A Synchronous update.

A DMA support.

A Noi swe,watriangul ar waveform generation.

A Input referemnce voltage V
A External event triggers the conversion.
A Two DAC channels are synchronized or converted ind

DAC block diagram and pins are shown bel ow.
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Fi gu@Bl ock diagram of a DAC channel

EXTI_9
LI
0 00 0O 00
O Q0 O Q0
@ oy o0 xe =
F FF F FF
bt b $dE
Ss55s5332
FFFFFF
~— Trigger source DAC CTRL register
z S =
E = = 7
< m %
=| X % <
= X b
81 = = S5
z o — T &
= = o = =
(@] = [§)
O [ o [
O (@] | (@)
I < (@] <
oy ° 3 a
Y Yy Vv Y Y
Control logic —— - DMA request
A
X
'_
DAC dignment 8
dataholding DATO register [~ DAC —E:I !
register Q
<
()
L L L
VDDA  VSSA VREF+
Tabll@DAC pins
Name Description Type
The positive reference voltage used by the -
VREF+ N R Input, positive analogeference voltage
DAC, 2VrardDGps 3.3V
Vooa lAnalog power Input, analog power
Vssa lAnalog power ground Input, analog power ground
DACx_OUT |DAC analog output lAnalog output signal

Not e: When the DACx is enabl ed, PA4 or PA5P M5 ewdisl It
automatically connect to the output of the DACX.
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100.3DAC function description and oper a

10.3.1DAC enabl e

Powering on the DAC can be done by conf i gwkeitrog olpled_C
t he DAC.

103.2DAC out put buffer.

By configuring DAC_CTRL.BXxEN to disable or enable 1t}
output i mpedance is reduced, the driving abilialy is
operational amplifier.

103.3DAC data f or mat

According to the data alignment configuration, the ¢

When the DAC outputs independently, there are 3 case

A When the configuration data i se wratta eins tver itthtee nD AtCo
[ 11: 0], -bantd dtahtad iligsn erdi.ghtActually stored in the rec
is the internal data storage register)

p>

When the configuration data is wiisttwenttent he DAC
[ 15: 4], -band dtatadai HZsed ef(tActually stored in the regi
the internal data storage register)

A When the configuration data is writttem to DAE@_DRL
[ 7: 0], -baintd dtahteal Bigsn erdi.ghtActually stored in the reg
the internal data storage register)
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Figu@bPata format whenutDAG i ndependent o
32 7 0
8-bit right aligned -
32 15 4 0
32 11 0
When the DAC outputs synchronously, there are 3 case
A When the configuration data is written to the D
DAC_DR12DCH [11:0] (Actually stored in the detga st ¢
storage register), the DAC2 data is written to L

DACCH2D [11: 0] bits, DACCH2D is the internal data

A When the <configuration data is written stowrtiheeim
DAC_DR12DCH [15:4] (Actwually stored in the registe
storage register), the DAC2 data is written to L
DACCH2D [11:0] bits,naDAQGGH2aD sitso rtahgee irretge st er ) .

A When the configuration data is written to the D

DAC_DR8DCH [7:0] (Actually stored in the register
storage registerwrithenDAG2DACt ®BR8DCH [ 15: 8] (Actu
[11: 4] bits, DACCH2D is the internal data storage
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Figu@BbPata format for DAC sync output
31 15 7 0
8-bit right aligned -
31 20 15 4 0
31 27 16 0

11
12-bit right aligned _

Slave ADC
1034DAC trigger
Configur®BRIDACTEN = 1 enables the external trigger
configured to select an external triggering event ast
TabllDAC external trigger
Trigger source Type TSEL[ 2: 0]
Ti mer 6 TRGO events 000
Ti mer 8 TRGO events 001
. I ntern

Ti mer 7 TRGO events 010

from -t
Ti mer 5 TRGO event s _ 011

chip t
Ti mer 2 TRGO events 100
Ti mer 4 TRGO events 101
EXTI 91 ine Exter nd 110

] Softwyg

SWTRI G (Software Triggd 111

contro

When the DAC is triggered by timer output or the ris

data hold register will rbegitsrtaenrs.f eTrhriesd dtaot at hter abhAsG _eD
cycl es.
DAC_SOTTR. TRXEN = 1 can enable the DAC software tri
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data of the aligned data hold register will be trans:t
No e:

1. Do notDAGaMrISELh[fe2: 0] bit when the DAC is enabl ed

2. 1t takes 1 APB1 clock cycle for the data of the e
regi ster when triggered by software.

103 5DAC conversion

I f DAQ tirsi gogne, the data in the DAC alignment data hol
after three APBl1l cycles according to the selected tr
trigger occursaaltlgemeéat a diatn at he| dACegi ster is transH
APB1 cycl e.

After the DAC transfers data to the DAC_DATOx regi st
tsettTLinavhi ch is reltagdga dmd tthlree sampapllyg vout put | oad.

Fi gu®€i me diagram of transitions with trigger

APB1 _CLK

DACCHxD

2
&

|
l<_ tserTung — P

I
I
I
I
I
DATOX I | ox108 ——® DACx_OUT
I
I
I
I

1036DAC out put voltage

The digital i nput is converted to anabbgpvobhhggagohfb:
VrRer+The out put voltage of DAC is calculated as foll o

DAC outqeXt (DAVO / 4095) .

10.3.7DMA requests

DAC_CTRL. DMAXEN = 1 is configured to enable DMA f ul
respectively. When an external trigger occurs (not a

NSING Technologies Pte. Ltd.

24/818 Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



Y
v NSING
v
nsi.ec®m. sg
with the data hofledr rreedgitsot etrh ei sDACh eMATIOrxamrsegi st er .

When the dual DAC mode is turned on, only one DMA i :

on the DMA function, and two DMA requests will appeas
Note: DMA requeshe AocumACabhave function, and when t
response to the first external trigger, the second

mechani s m.

10.3.8The noi se

DAC can generatengnobDA@, CTRL . WEN[ glu r0i] to "o01" to t
configuring DAC_CTRL. MAXSEL[3:0] to select which bit
the value of LFSR is added to thervahdewoifttade OACt A
register (overflow bits are discarded). The initial
APB1 cycles after the trigger event occur s.

Fi gu®eEFSRI gorithm for DAC

yd
XOR (

x4 X xO

§
p)
) S—

L Plaopls Ble P PLe Pl BLa PLs P 2 Pl PLo M

X12
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Fi gu®PAC conversion with LFSR waveform generation (

APB1_CLK | | | | | | | | | | | | | | | | | | | | | | | | | | | |
|| ||
SWTRIG
: . (.
| — —
0x00 |
DACCHxD | I I I
L | |
. |
i |
DATOX | | oxana | | oxDs5
! L ! L
I (.
I I I I
Note: The DAC is configured to trigger to generate r

1039Tr i angul ar wave generation

The DACgemamat e a triangl e wave. The triangl e wayv
DAC_CTRL. WxENJ[ 1: 0] as 10", and the amplitude of

DAC_CTRL. MAXSEL[ 3:0] . The wvalue odddehde tiontterenavaltuae
alignment data holding register and written to the |
the triangular wave counter is updated 3 APB1lwiclylc! es
accumul ate to the maximum amplitude value set, and t

Figu@&@®&riangle wave generation of DAC

ADC_CTRL.MAX
SEL[3:0]+DAC
digned data
holding register
reference

increase

decrease

DAC dligned
data holding
register
reference
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Fi guBPAC conversion with trigonometry generation (

e LU UL UL

SWTRIG

I
I
I
I
|
OXABE
DACCHXD

DATOx

OXABE OxXABF OXACO

= N

>

= P O

Note: 1. Only when the DAC is configured to trigger
2DAC_CTRL. MARS8EBEDhpPpB: B set after DAC is enabl ed.

1004DAC damdnnel conversion

The dhwannels of the DAC can work independently or a
DAC_DR12DCH, DAC _DL12DCH and DAC_DR8DCH, can be us
bandwi dth, and each regi steertianen operate on 2 DACs ¢
The dual DAC channels turn on the conversion at the
is used for conversion, the other DAC can stiddt emper

description.

10411l nedpendent trigger without waveform ¢

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl
A Configure DAC_CTRL.T1SEL[2:0] and DAC_CfTfRdar ai2tS EtL( i2

sources.

A Put the data to be converted into the correspondir
When the DAC1 trigger event occurs, the value ef 't he
DAC_DATO1 af t3erAPaB1ld ecllaoyc kofcycl es. When the DAC2 trig
data holding register will be transferred to the rec

1042l ndependent triggers producing the s

The configsmsatisomsprfodc | ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl
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A Configure DAC_CTRL.T1SEL[2:0] and DAC_CTRL.T2SEL]J 2
sources.

A Configure DAC_CTRL. W1ENJ2IEN[]H:@ha =sACe CTRhoi se gene

A Configure DASEIC[TRAIOMMC_ CTBEIL[BADihe same value to
register mask bit.

A Put the data to be converted into the correspondir

When the DAC1 trigger event occur s, the counter vV a

corresponding data holding register. The added val u

APB1 clock cycl da,e arfd tthtee LCBBRntrergiwd er 1 will be wurg

event occurs, the counter value of the LFSR rdcgirster

The added value is transfadrnread at o etl mggy rod gi3s tAePrB1DAC o

value of the LFSR register 2 wild/l be updated at thi s

1043l ndependent triggers that generate d

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN ahe DACgGERLeT2BENet ofe DAL ]

A Configure DAC_CTRL.T1SEL[2:0] and DAC_CTRL.T2SEL]J[ 2
sources.

A Configure DAC_CTRL. WLIEN[1:0]A@Ghal ®ACeCTRhoWRE&EN§a&nE

A Confi guCdRDAREBNL|[] Zan@] DAC_CTBEIL[®@AsD]di fferent val ues
LFSR register mask bits.

A Put the data to be converted into the correspondir

When the DAC1 trigger event ocgursg,ert hle ico uandtdeerd vta

corresponding data holding register. The added val u

APB1 clock cycles, and the counter value o0AC2 hter iLFHR

event occurs, the counter value of the LFSR r dcgirster

The added value is transferred to the register DAC_

valuelLBSERt hegister 2 will be updated at this ti me.

1044 ndependent triggers that generate t

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl

A Configure DAC2CORLadfdSBAC_CTRL. T2SEL[ 2: 0] as di ffe
sources.

A Configure DAC_CTRL. W1EN[ 1: 0]fAfatna DeICe «CtT RtLh aV2tErNI[ aln ¢
enabl e.

A Configure DASECTRhAGMAAC CBEL[MADER&me value to get
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triangle wave amplitude.

A Put the data to be converted into the correspondir
When the DAC1 trigger event occurs, the triangular
dat ai hgplrdegi ster value. The added value is transferr
cycles, and the counter value of the triangular wav
event occurs, tplei ttudeaengall me wfavRBAG@IMN i s added to t he
register. The added value is transferred to the reg
counter value of the triandulsant iwaeve of DAC2 will b e

1045l ndependent trigger to generate diff

The configuration process is as foll ows:

>

Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enahbl

>

Configure DAC_CTRL.T1SEL[2:0fiahdr ®AC_CiRUEeT2B8ELE &
Sour ces.

A Configure DAC_CTRL. WLEN[ 1: 0]fAfatna DeICe CtT RtLh aV2tErNI[ aln ¢
enabl e.

A Configure DAESEICTRHGMAAC_ _CTBEL[MEMASD]di fferent val ues

tirangl e wave amplitudes.
A Put the data to be converted into the correspondir
When the DAC1 trigger event occurs, the triangular
data holding rediwaleawe viad uter.anfshfeerardedde t o t he registe
cycles, and the counter value of the triangular wav
event occurs, the triangul aerd waov et haempvl ai Ituued eo fv atl huee cod
register. The added value is transferred to the reg
counter value of the triangular wave of DAC2 will be

1046Si mul t anébware startup

—

he configuration process is as foll ows:

>

Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl
A Configure DAC_CTRL.TR1EN and DAC_CTRL. TR2EN to sel

A Put the data to bespondiengedl|l ighmenhedawoa hol di ng

The value of the aligned data holding register of D,
of 1 APB1 clock cycl e.

The value of the aligned data molredigngtreg DAICe DAGD2D !
1 APB1 clock cycl e.
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1047Synchronous trigger without waveform

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl
A Configure DAC2CORLamH#iSBIA[C_CTRL. T2SEL[2:0] to be t

trigger source.

A Put the data to be converted into the correspondir
When a trigger event occur s, t he valwiel lofb et hter aanlsifgen
regi ster DAC_DATO1 after a delay of 3 APB1 c¢clock cyc
wi || be transferred to the register DAC_DATO0O2 after

1048Synchronous tratggetrise tthame gremieg e

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl

A Configure DAC_CTRL.T1SEL[2:0] and DAC_CTRL.T2SEL]
trigger source.

A Configure DAC_CTRL.WIEN[1:0] fi8dd BACeCTRIMOWAEN[gk NG

A Configure DASEIC[TRIOMMC_ CBEIL[BADihe same value to

register mask bit.

A Put the data to be cogvalttgdmentodaha bolrdéespgondgi

When a trigger event occurs, the counter value of L
hol ding register. The added value is transf ersr,ed ntdo
the counter value of LFSR register 1 wildl be updat e

the value of the corresponding data holding registert
del ay ofl o kARBXles, and the counter valwue of LFSR r

1049Synchronous triggers that generate d

The configuration process is as foll ows:

A Configure DAC_CTRL.T1EN and DAC_CTRL. TDRAEKEN .t 0 enabl
A Configure DAC_CTRL.T1SEL[2:03amad ulAGtadieRi kg gée2rs EsLd w2
A Configure DAC_CTRL.WILEN[1:0]A@Ghal ®ACeCTRhoWR2EN§a&nE
A Configure DASEICTRILO MMC_ CBEIL[]BADAiNd walemad tdo fdetr etnht

LFSR register mask bit.

A Put the data to be converted into the correspondir
When a trigger event occur s, the counternrvya&lspendf ng
hol ding register. The added value is transferred to
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the counter value of LFSR register 1 wildl be updat e
theuewadf the corresponding data holding register. Th
del ay of 3 APB1 clock cycles, and the counter value

104.10Synchronous trigger tloe gweanvee ate t he

The configuration process is as foll ows:
A Configure DAC_CTRL.T1EN and DAC_CTRL.T2EN to enabl
A Configure DAC_CTRL.T1SEL[2:0] and DAC_CTRL. T2SEL]

trigger source.

A Config@r@Tm®A W1EN[1:0] and DADtGCTRElI W2ENf{heOiraang
enabl e.

A Configure DASECLCTRLhAMAAC_CBERL[MAD]t he same value t
triangle wave amplitude.

A Put the data to bendongentéednmenhd theacboldspg r ec

When a trigger event occurs, the triangular wave amp
data holding register. The added value is Blawos$bekr
cycl es, and the counter value of the triangular wayv
amplitude is added to the value of the correspondin
register DAC_BRATIE2 aayf tof 3 APB1 clock cycles, and th
wi || be updated at this ti me.

104.11Synchronous trigger to generate diff

The configuration process is as foll ows:
A Configure DAC_CTRL. T1IEBNtanenBACeCTRL . gHG2E enabl e of
A Configure DAC_CTRL.T1SEL[2:0] and DAC_CTRL.T2SEL]

trigger source.

A Configure DAC_CTRL. W1ENJ[ 1: 0]dfatna DAICe «tT RtLh aV2tErNI[ an ¢
eabl e.

A Configure DAESEICTRHhGMAAC_ _CTBEL|[MEMASD]di fferent val ues
triangle wave amplitudes.

A Put the data to be converted into the correspondir

When a trigger evemnte aampdri ¢,udteh es atl ruiea mgu IDArC1lwd s adde

data holding register. The added valwue is transferr
cycl es, and the counter value of atheéehtsi angnel, arThwa
amplitude is added to the value of the correspondin
regi ster DAC_DATO2 after a delay of 3 APB1 cl €2k <cyc
wi || be updated at this ti me.
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1051DAC regi sters overview
TabllDAC registers overvie
ofise] Register | & ||| R[IR]&[&Q]S[Q|]]|I[R[S[3]5]s]al3]a]s]=[S]eo]o]~]o]w|[s]o]~]~]o
5 5 =) ) 5 5
Il 2 = | & lzlz|8 I 3 = | 2 |zlzl
w [N w —
000h DAC_CTRL Reserved | = Q@ w o [ 5 Reserved | S 0 w 7 [l b 5
a < S = a < 2 P
s s
Reset Value ofoJofo]Jofo]ofJo]loJo]o]o]o ofoJoJoloJofolo]Jo]o]o]fo]o
DAC_SOTTR E é
004h - Reserved [l 13
Reset Value 0|0
DAC_DR12CH]1 DACCH1D[11:0]
008h Reserved
Reset Value oloJoJoJofololo]o]o]ofo
DAC_DL12CH1, DACCH1D[11:0]
ooC Reserved Reserved
Reset Value oloJofloJoloJo]o]Jo]ofo]o
DAC_DR8CH1 DACCH1D[7:0]
010h Reserved
Reset Value oJolo]o]o]ol]o]o
DAC_DR12CH? DACCH2D[11:0]
014h Reserved
Reset Value oloJoJololoflo]Jo]o]o]ofo
DAC_DL12CH2 DACCH2D[11:0]
018h Reserved Reserved
Reset Value ololoflo]JolofJolo]Jolofo]o
01| PAC_DRBCH? Reserved DACCH2D[7:0]
Reset Value oJoJo]oflo]o]fo]o
DAC_DR12DCH DACCH2D[11:0] DACCH1D[11:0]
020h| Reserved Reserved
Reset Value ofoJofoJoJoloJoJo]Jofo]o ofoJoJoJoJofo]o]o]o]ofo
DAC_DL12DCH DACCH2D[11:0] DACCH1D[11:0]
024h| Reserved Reserved
ResetValue | 0 o JoloJo]o]Joflo]Jofo]o]o oloJofofoJo]Jo]ofofo]o]o
DAC_DRSDCH DACCH2D[7:0] DACCH1D[7:0]
028h| Reserved
Reset Value oJofolololo]Jofloflolololo]ofolfo]o
02ch DAC_DATO1 DACCH1DO[11:0]
Reserved
Reset Value olofo]oflo]Jolo]olo]o]o]o
DAC_DATO2 DACCH2DO[11:0]
030h Reserved
Reset Value ololololofJololo]o]olo]o
1052DAC contr ol register (DAC_CTRL)
Of fset address: 0x00
Reset value: 0x0000 00O00O
31 29 28 27 24 23 22 21 19 13 17 16
Reserved DMA2EN MA2SEL[3:0] W2EN[1:0] T2SEL[2:0] T2EN | B2EN | CH2EN
1 1 1 1 1 1 1
™w ™ ™ ™w ™w ™ ™w
15 13 12 11 8 7 6 5 3 2 1 0
T T T T T T T
Reserved DMAIEN MA1SEL[3:0] WIEN([1:0] TISEL[2:0] TIEN | BIEN | CHIEN
™w ™w ™w ™ ™ ™ ™w
Bit field |Name Description
31:29 ReserveqReserved, the reset val ue must be mag
28 DMA2EN The DMA function of the DAC2 i s enahp
NSING Technologies Pte. Ltd.
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Bit field |Name Description
The bit is sby thelsafhtwaleared
0: Disable DMA for the DAC2;
1: Enable the DMA function of the DA
27: 24 MA2SEL[ §DAC2 shield/amplitude selector.
These bits are configured by soft war
function and tthrei aanngpulliatru dwea voef. t he
0000: unmasked LFSR bit 0 / triangul
0001: unmasked LFSR bit [1:0] [/ tria
0010: unmasked LFSR bit [2:0] [/ tria
0011: unmasked LSFR bitud&dBsO0l15/ trig
0100: unmasked LFSR bit [4:0] [/ trig
0101: wunmasked LFSR bit [5:0] [/ trig
0110: unmasked LFSR bit [6:0] [/ trig
0111: wunmasked LFSR bitqu[a®l:s0]25/5;tr i g
1000: unmasked LFSR bit [8:0] [/ tria
1001: unmasked LFSR bit [9:0] [/ tria
1010: unmasked LFSR bit [2120:0] [/ tri
Ol10uthmasked LFSR bitpliltiudg 9¢qaal an
23:22 W2EN[ 1: (DAC2 noise/triangle wave function s¢
The bits are set to 1 and cleared by
00: Di sable noise and triangle wave;
01: Enable the noise function
1x: Enable the triangle wave functid
21:19 T2SEL[ 2]{DAC2 triggers selection.
This bit is used for selection of DA
000: TI M6 TRGO event,;
001: TI M8 TRGO event;
010: TI M7 TRGO event ;
011: TI M5 TRGO event;
100: TI M2 TRGO event ;
101: TI M4 TRGO event ;
110: Exter na;l interrupt |l ine 9
111: Software trigger
18 T2EN DAC2 trigger on
This bit is set to 1 and cleared by
0: Di sabl e DAC2 trigger;
1: Enabl e DAC2 trigger.
17 B2 EN Enable the DAC2 output buffer
This bit is setthet os olf tawnadr ec Iteoa reenda bhbl ye
buffer.
0: Di sable the DAC2 output buffer;
1: Enable the DAC2 output buffer
16 CH2EN DAC2 on
25/B 18 NSING Technologies Pte. Ltd.
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Bit field |Name Description
This bit is set to 1 and cleared by
0: Disable the DAC2;
1: EnaACG2.t he
15:13 ReserveqReserved, the reset value must be mg
12 DMA1EN The DMA function of the DAC1 is enahp
The bit is set to 1 and cleared by
0 : Di sabl e DMA for the DAC1;
1: Enabl e DMA for the DACL1.
11: 8 MA1SEL[ §DAC4dhi el d/ amplitude selector.
These bits are configured by softwar
function and the amplitude of the tr
0000: unmasked LFSR bit O [/ triangul
0001: unmasked LESRabig8Rabi ampli ®udk
0010: unmasked LFSR bit [2:0] [/ tria
0011: wunmasked LFSR bit [3:0] [/ trias
0100: unmasked LFSR bit [4:0] [/ tria
0101: unmaskedilahRg8RIlI lirt ampl 0f udet B q
0110: unmasked LFSR bit [6:0] [/ trias
0111: unmasked LFSR bit [7:0] [/ tri4g
1000: wunmasked LFSR bit [8:0] [/ triag
1001: wunmaskedt rLiFaShRg ubliatr [a9mpOl]i t/ude e
1010: unmasked LFSR bit [210:0] [/ tri
Ol10uhmasked LFSR bit [11:0] [/ triang
7:6 W1EN[ 1: (DAC1 noise/triangle wave function saé
The bits acleasredtihby 1t memdsoft war e.
00: Di sable noise and triangle wave,;
01: Enable the noise function;
1x: Enable the triangle wave functid
5:3 T1SEL[ 2{DAC1 triggers selection.
This bit is used for selection of DA/
000: TI M6 TRGO event;
001 TI M8 TRGO event;
010: TI M7 TRGO event ;
011: TI M5 TRGO event;
100: TI M2 TRGO event ;
101: TI M4 TRGO event ;
110: External interrupt |ine 9;
111: Software trigger.
2 T1EN DAC1 trigger on
This bit is set to 1 and cDAGZ etdr ibgg
0: Di sabl e DAC1 trigger;
1: Enabl e DAC1 trigger.
1 B1EN Enable the DAC1 output buffer.
2 5/B 18 NSING Technologies Pte. Ltd.
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Bit field |Name Description
This bit is set to 1 and cleared by
buffer.
0: Di sable the DAC1 output buffer;
1: Enable thafDAC1l out put
0 CH1EN DAC1 on
This bit is set to 1 and cleared by
0: Di sable the DAC1;
1: Enable the DACL1.
1053DAC software trigger register (DAC_S
Of fset address: O0x04
Reset value: O0x0000 0O0O0O
31 16
Reserved
15 2 1 0
Reserved TR2EN | TRIEN
Bit fielName Description
31: 2 Reserved Reserved, the reset value must be mg
1 TR2EN The DAC2 software trigger.
This bit is setting by software to g
0: Disable the DAC2 software trigger
1: Enable the DAC2 software trigger.
Note: After the alignment data hold
register, this bit will be cleared b
0 TR1EN The DAC1 software trigger.
This bit is setting by software to g
ODi sable the DAC1 software trigger.
1: Enable the DAC1 software trigger.
Note: After the alignment data hold
register, this bit will be cleared b
105412 bit right alsgeredfdat BACO|I ¢DAEQgDR
Of fset address: 0x08
Reset value: 0x0000 0O0O0O
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31 16
Reserved
15 12 11 0
Reserved DACCHID[11:0]
™w
Bit fielName Description
31:12 Reserved Reserved, the reset value must be msg
11:0 DACCH1ID[ 11 1&Dit -aliigjhned data for DACL1
The bits are sodrnfwiagler ed dbyt htehde AC1 ¢
105512 bit |l eft aligned data hold regist
Of fset addr ess: OxO0c
Reset value: 0O0x0000 O0OOO
31 16
Reserved
15 4 3 0
DACCHID[11:0] Reserved
™w
Bit fielName Description
31:16 Reserved Reserved, the reset value must be msg
15: 4 DACCH1D[ 111dit-aleghed data for DAC1
The bits are configured by the softy
3:0 Reserved Reserved, the reset value must be msg
10568bit -aliiggpmed data hold register for
Of fset: a@idXx@®s s
Reset value: 0O0x0000 O0OOO
31 16
Reserved
15 8 7 0
Reserved DACCHID[7:0]
™w
Bit fielName Description
31: 8 Reserved Reserved, the reset val ue must be msg
7:0 DACCH1D[ 7:|8bit -aliighhned data for DAC1
The bits are configured by the softy
2 5/B 18 NSING Technologies Pte. Ltd.
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105712 rbiight aligned data hold register

Of fset addr ess: Ox14
Reset value: 0O0x0000 OOOO

31 16
Reserved
15 12 11 0
Reserved DACCH2D[11:0]
™

Bit fiel Name Description
31:12 Reserved Reserved, the reset value must be mg
11:0 DACCH2D[ 11/12dit -aliighhned data for DAC2

Thieits are configured by the softwar

105812 bit |l eft aligned data hold regist

Of f set addr ess: O0x18
Reset val ue: Ox0000 0O0OO0O

31 16
Reserved
15 4 3 0
DACCH2D[11:0] Reserved
™w
Bit fielName Description
31:16 Reserved Ret ained, t he nraeisnettaivnaeldue must be
15: 4 DACCH2D[ 111Ddi t-alegfhed data for DAC2

The bits are configured by the softy

3:0 Reserved Ret ained, the reset value must be ma

10598bi t -aliigpmed data hol(dDAGIJORECEH2)f or

Of f set addr ess: Ox1C
Reset val ue: 0Ox0000 0O0OO0O

31 16

Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Reserved DACCH2D[7:0]

™
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Bit fielName Description
31:8 Reserved Ret ained, the reset value must be ma
7:0 DACCH2D[ 7:|8bit -aliighhned data for DAC2

The bits are configuredohyethses shétyg
1051012 bit right aligned data hold regi ¢
Of fset addr ess: 0x20
Reset value: 0O0x0000 O0OOO
31 28 27 16

Reserved DACCH2D[11:0]
™w
15 12 11 0
Reserved DACCHID[11:0]
™w

Bit fielName Description
31:28 Reserved Ret ained, the reset value must be m
27:16 DACCH2D[ 11 12irti ganlti gned data for DAC2

The bits are configured by the soft
15:12 Reserved Ret ained, the reset value must be m
11:0 DACCH1D[ 111&Dit -aliiggbned data for DAC1

The bits are sodrnfwiagler eadc dbyt htehe AC1 ¢
1051112 bit | eft aligned data hold regi st
Of fset address: 0x24
Reset val ue: 0x0000 OOOO
31 20 19 16

DACCH2D[11:0] Reserved

™w

15 4 3 0

DACCHID[11:0] Reserved

™w

Bit fielName Description
31:20 DACCH2D[ 11 12di t-allefgthed data for DAC2

The bctoefagered by the software and
19:16 Reserved Ret ai ned, the reset val ue must be m
15: 4 DACCH1D[ 11 12dit-alléfgned data for DAC1

The bits are configured by the soft
3:0 Reesr ved Ret ai ned, the reset val ue must be m
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105128 bit right aligned data hold regi st

Of f set addr ess: 0x28
Reset value: 0O0x0000 OOOO

31 16
15 . . . . . . . 8 7 . . . . . . . 0
DACCH2D[7:0] DACCHID[7:0]

Bit fielName Description
31:16 Reserved Ret ai ned, the reset value must be m
15:8 DACCH2D[ 7:|8bit -aliigphned data for DAC2

The bits are configured by the soft
7:0 DACCH1D[ 7:|8bit -aliigdhhned data for DAC1

The bits are configured by the soft

105.13DACdata out put register (DAC_DATO1)

Of f set addr ess: Ox2C
Reset val ue: Ox0000 0O0OO0O

31 16
Reserved
15 12 11 0
Reserved DACCHI1DO[11:0]
™w
Bit fiel Name Description
31:12 Reserved Ret ained, the reset value must be msg
11:0 DACCH1DO[ 1/|DAC1 data output.
These bi-osl arandeadppesendtattahef the

105.14DAC2 data output register (DAC_DATOZ

Of f set addr ess: O0x30
Reset val ue: Ox0000 0O0OO0O
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31 16
Reserved
15I T I12 1ll T T T T T T T T T T 0
Reserved DACCHDQ[11:0]
r
Bit fielName Description
31:12 Reserved Ret ained, the reset value must be mg
11:0 DACCH2DO[ 1| DAC2 data output.
These beée-ad|l wmrand represent the outpu
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11 Advanced-control timers (TIM1 and TIMS8)

11A1TI M1 and TI M8 i1 ntroducti on

The advanced control timers (TI M1 and TIM8) is mainl
measuri ngvitdhédr pdl $dhe input signal and generating thi

Advanced timers have compl etmemd airys enuttipan dmudchi @eak
mot or contr ol

11.2Main features of TI M1 and TI M8

A l1@iatut el oad kbuoae reaewdtizrego,wmdtoiwng , up/ down countin
A 1@it programmabl e prescaler. (The frequency divi s
65536)
A Programmabl e Repetition Counter
A TIM1L up to 6 channels, TIM8 up to 6 channel s.
A 4 capture/compare channel s, the worgkiulnsge noaddee oautep
capture.
A The events that generate the interrupt/ DMA are as
E Update event
E Trigger event
E Ilnput capture
E Output compare
E Break input
A Compl emewnttmutys wit ht iardg ust abl e dead
A For TIM1 and TI M8, channel 1,2,3 support this fe
A Timer can be controlled by external signal
A Timers can be |inked together internally for timer
A TIM1_CC5 and TI M8 _CC5 for COMP bl anking.
A TIM CC6 is used to switch the input channel of OP
i nput channel of OPAMP3 and OPAMP4,;
A Increment al (guadrature) encoder iinterface: used

position;

A Hal lorseinrst erf acephasedmdtoordocdrmtrreel ;
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FigusnBl ock diagram of TI M1 and TI M8

BIT
. orarm
TIMX_BKIN BRK selection \ 7
Clock failure event From clock controller C&$ock Security Systejn —/
PVD abnorma(Power supply voltage detectijon
LOOKUP(CoreHardfauly
Comparator polarity
CK_TIM18from RCC Internal clockCK_INT)
¥ To another timerADC,
DAC
i ; >
Polarity selection ETRF TRGO—p
Edge detector Trigger controller
TIMX_ETR pin ——p —>
ETR Prescaler
—~COMP7TIM7 Input filter T Resetenable
OCREFCLR V. up/down, count
‘ ITR _ 1, 2, 3 Slave mode
x(x=0, 1, 2, 3) TR controller
———>
—_ TRGI
TI1F_ED— ck_psd
Encoder mode
Psc Prescaler
TIxFPx (x=1,2)
CK_CNT
t
B Update
[
| cexit v
I___FPXOR ot TUFPL A Inpuf coxiT —OCI¥»  TIMx_CH1
TIIEF? - —
TIMx_CHL L 11— edge detecto ! Fict| Prescale] N\y 2 Output OCINp TIMx_CHIN
—TROp CCx Event CapturéCompare x Output Control —OC2» TIMx_CH2
4 Input’ x=1 2 3 4 (BTG, —oc2ne
TIMx_CH2 Tip—p| Inputfilier& [ 1120 N register 7| Ccomplementary TIMX_CH2N
=5 —
- edge detectof TI2FF2 lo. g [ ICXPS> OC3»  TIMx_CH3
—TRGM —
TI3ER3 OC3N» TIMx_CH3N
_ Input filter & -
TIMx_CH3 TI 33— edge detecto TI3FP4. ;]qc& OC4»  TIMx_CH4
[~TRO
TI4F! ¥
TIMx_CH4 Tl4—— | Input filter & | T14FP4 ICo» CapturdC
edge detecto _ -aptureéCompare x . M
g TRGH (x = 5,6) register -| Output Control 0oCs—
» 1
ETRF —0C6—»
|
The event Interrupt and DMA output
The capaonel 1 input can come from | OM or comparator output

11371 M1 and TI M8 function description

11.31Ti nbease uni t

The adevan&edbace unit mainly i ncieldoeasd apnrde srceapl eetri,t icoo
the time base suonfittwairse weoarnk irnega,d tahned wr i te the corres
TI Mx _AR and Tl Mx_REPCNT) at any ti me.

Depending on theetsetbdi pgedbatthenabte bit (TI Mx_CTRL
register is Bndawsfegisettetoi mmedshtely or at each upc
when t he counter reaches t he overflow/underfl ow <c
Tl Mx _CTRL1. UPDI S=0. The counter CK_CMNITEN sbivtaliisd soentl.y
starts counting one clock cycle after the TI Mx_CTRL]1
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11311Prescaler description

The TI Mx _ _PSC r egi-bsitterc occuomtseirs ttsh aotf caanl6be used to div
factor beéwe&®. 1l tandan be changed on the fly as it
account at the next update event.

Fi gu€ounter timing diagram with prescaler di

CNTEN

«rse [UUUUULUUUUUUUUU]
Timer Clock= CK_CNT M H H

Counter register g7 @@@ 00 >< 01 X:

Update eveint UEV~ H

Prescaler controller register 0 3

Write a new value in TIMXPSC

Prescale counter 08000080
Prescaler buffer 0 >< 3
11.32Count er mode
11321Upcounting mode
Il n-copunting mode, the counter will count from 0 to t
counter overflow event is generated.

I fhe TIMx_CTRL1. UPRS bit (select update request) an«

(UEV) will generate. And TIMx_STS. UDITF wil |l not be
DMA requests are dgweaned aitredsc elrhdrsi s®etwherge iysou want t
generate an update interrupt.

Depending on the update request source is configured
TI Mx _STS. UDITF isupe@eatea@all registers are

AThe repetition count®BIrMx eRBRANTthe contents of the
AUpdat e laouatdo shadow registers with preload value(TIl M

AThe prescaler shadow register is reloaded with the
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To dvaipdating the shadow registers when new values
update by setting TIMx_CTRL1. UPDI S=1.

When an update event occurs, the counter wilbuagtill
prescaler value wil!/| remain unchanged) .

The figure below shows some examples of the counter
thecapnti ng mode.

Fi gu3€i mi agrdmcofunaepng. The internal clock divider

Internal clock
divided by2 CNTEN

e hnhhhhnhhhhih
Timer clock= CK_CNT —I |—| —I |—| |—| |—| I—L

Counter register 0034( 0035>< 0036 0000>< 0001>< OOOZX 0003><i

Counter overflow —|

Update interrupt fla@DITF)

Update everfUEV) —I

Internal clock

divided by N ecrse JUUUUUL A UUUIUUULT
Timer clock= CK_CNT —I // —I
Il
/]
Counter register 1F 20 //// 00
I
Counter overflow —I

Update interrupt fla@JDITF)

Update everfUEV) —I
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%
Fi gu#€ei ming di agcroamt ianfp dtahee event when ARPEN=0/1
ARPEN=0 CNTEN

CK_PSsC
Timer clock=CK_CNT

comerreasr 1SRRG

Counter overflow

LUUUUuuy
LUuutuut

Update eveit UEV™

Update interrupt fla@JDITF)

Auto-reload preload register  FF

36

value

Change AR
Write a new value in TIMXAR

ARPEN=1

CK_PSC —L
Timer clock= CK_CNT
Counter register g @@@@ =5

Counter overflow

HUUIuuUul
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Update event UEV™

Update interrupt fla@DITF)

Auto-reload preload register F5 36
Write a new value in TIMXAR
Auto-reloadshadowregister F5 X 36
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11.322Dowaounting mode

I n doomnnti ng modedethemeonounfeomwthke value of the reg
t he raeutooad value and generate a counter underfl ow ev

The process of configuring updatatewgnmedandsuplteaenhiga
modselel. 3. 2. 1

The figure below shows some examples of the counter
the -downtoidneg m

Fi gu$s€®i ming di agr-aommunmntfi ngpe idotwer nal clock divided f

Internal clock divided by
2 CNTEN |

L
Timer clock= CK_CNT |_| |_| |_| |_| H

Counter register  0pp2 0001X 0000 0036X 0035X 0034@(

Counter underflow

Update eveht UEV™

Update interrupt flagDITF)

Internal clock divided by

. o TV JUUUUULTULT

Timer clock= CK_CNT /
N
[/
Counter register 20 1F 4// // 00 36
Il

Counter underflow

Update eveht UEV™

Update interrupt flagDITF)

11.323Centadri gned mode

I n ca&hitgmed mode, the counter incirleaneaosut efolmow e
generated. It thenrebomadsvadbwe f{ToMxtRA&KR)atiool and gEe
Then the counter resets to 0O and starts counting up

I n this mode, the TIMx CTRLH. DhR acionmedct idomelkitti ® nhawse
hardwar@al  geetddemode is valid when the TIMx_CTRL1. C;/

The update events can be generated each time the ¢
Al ternvredty, an update event cTalnMxalEBSMWTUBENN genéeat bdrbpy
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