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l ) L]} ® )
1-2E
E y & I a r
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2

2.1 4
Z
o

S 2 0 N o ﬁi 5 a

> 5 £ B &6 =% R # 2 &

| R

‘ I\ 7/ I\ /' I\ /' I\ /' I\ /' \ /' I\ /' I\ /' I\ /' I\ /'
| 40 39 38 37 36 35 34 33 32 31

PB1[ 1 30 |PDs

/______________________________________'; =77
| __ . [ U

PB2| 2 | | 29 | PD4
[ __ ! ! ]

| |

PB3[ V3 i i 287 | RF_CS
[ __ ! ! ]

| |

PB4[ 4 | | 27( | RF_MOsI
[ __ i i ]

- — — I I pRp——

GND| 5 | | 260 |RF_MISO
F——7 I I N1
| QFN40 o

RXN| 6 | ! 250 |RF_CLK
L ]

RXP| 7 | 24| nIRQ

| |
| |
T g | | 23/ GPIOO
H—— | | N —
| |

GND[ V9 | 227 "] PDO
F——7 : Exposed pad | N
| _ _ ! | ]

PB7 PC6

VSS
LL X = o o — N ~ < Lo
o 0 O W
8 S ® 5 5 & £ & a &
> CQl o n
S 0
Q >
2-1EQFN40 4
ERF_CLKF_MQXRIF_MI SBFF MCUY w | F P20 I T
RF_CLRF_MQXRF _ MI B0 H r
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2.2
21E
. Px SEL[IiI +3; i ]

QFN40 Config 1 2 3 4 5 6 7
1 AINS/ PB1|SRL CSNO/GTI ML _C|LPTI MO _|LPTI MO _|- |l 2Cc_scL|-

OPA_N2 - - - = -
2 AlN4/ PB2|- SPIO_CS|GTIMO_ C|SPIO_MO/LPTI ML _|GTI M2 _C|QSPI _HO

OPA_O2P - _ _ _ _ _
3 AIN5 PB3 |- i LPTI MO _|CAN_RX |RTC_TAM/LPTI M2 _|GTI MO_B
4 i PB4|SPI 0_MO)| - UARTL1_C|- LPTI MO _|CAN_TX |QSPI _MO
10 i PB7|SPI O _SC/LPTIMO |[LPTIM2 |RTC TAMGTI M2_C|QSPI _HO/GTI M2 _B
16 i PC1 | 12C_SCL UARTL TX |- SPIO_MISO | GTIML CH | LPTIMO_OUT | CAN_RX
17 i PC2 | 12C_SDA UARTL RX | - SPI0 CSN1 | GTIM2 CH |LPTIMLIN |CLKOUT
18 i PC4 | UARTL RTS |- UARTO_RX | SPIO_MIL i LPTIM2_EXT | QSPI_WP
19 i PE4 | QSPI_ SCK | SPIO_MISO | 12C_SCL i GTIM2 BK |- i
20 i PC5 | SWIO i LPTIMO_EXT | 12C_SDA : i i
21 i PC6 | SWCLK UARTL TX |- i i LPTIMO_OUT | -
22 i PDO | SPIL CSNO | GTIMO_CH | UARTL RX | LPTIMLIN | RTC_TAMPO | GTIM2 CHN | QSPI_WP
25 i i SPIL CLK |- i i i i i
26 i i SPILMISO | - i i i i i
27 i i SPIL_MOSI |- i i i i i
29 CMP2_INP | PD4 | UARTL TX |I12C_SCL i i SPI0_SCK | GTIM2 CH | LPTIMO_EXT
30 CMP2 INN | PD5 | I2C_SDA LPTIML_IN | UARTL RX |- GTIMO_CHN | CAN_RX i
31 OPA_P2 PD6 | UARTO TX | SPIO_MISO | LPTIML_EXT | CAN_TX QSPI_MISO | SPI0O_CSNO | LPTIM2_OUT
33 RESETN PA2 |- UARTL RX | UARTO_RX |- 12C_sCL 12C_SDA i
37 i PE2 | QSPI_CSN | SPIO_MIL i UARTL CTS | GTIMO_BK | - i
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23 H
2-2E '
| O ' ’
PU
DI R 55

0 VSS G - - GND ( LEAD)i
PBIO € i/ 2
SPI1_CSNO SPI1 CSOH
GTI M1_CHGTI MER#L w H'
LPTI MO_ELPTI MERO { H

1 PB1 N R LPTI MO_I|[LPTI MERGH
| 2C_SCL |1 2CcScH’
Al N3 ADC 3
OPA N2 OPA § qiH 2
PBD € i/l 2
SPI O_CSNSPI 0CS®H
GTIMO_CFGL!MERBWM%/[]
SPI 0O_MOYSPI OMOSH

2 PB2 R A LPTI M1 _I|LPTI MERfH
GTI M2 _CHGTI MERRZ w H
QSPI _HOLQSPIHOLH
Al N4 ADC 4
OPA_O2P |OPA &H’
PBB € i/ 2
LPTI MO_HLPTI MERO i H’
CAN_RX CAN RXH

3 PB3 | / O |DlI |HZ |RTC_TAMPRTC TAMPI1fH
LPTI M2 I|LPTI MERZH
GTlI MO_BKGTI MERP H_
Al N5 ADC 5
PBRA € i/ e
SPI O_MOYSPI OMOSH
UART1_ CTUARTICTH

4 P PR /oDl 1HZ LPTI MO_dQLPTI MERONM &H
CAN_TX CAN TX4°
QSPI _MOSQSPI MOSH

5 GND G - - GND

6 RXN RFI |- - RXN i

7 RXP RFI |- - RXP i

8 T X RFO |- - T X PA 2

9 GND G - - GND
PBI7 € i/ @
SPI 0O_SCKSPI 0SCHd

10 | PBY e R LPTI MO_dLPTI MERPONM &H
LPTI M2 _ELPTI MER2 T H
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DI R

T O
O C

RTC_TAMP

RTC TAMPOfH

GTI M2 _CH

GTI MERR w H

QSPI _HOL

QSPIHOLHB

GTI M2 _BK

GT| MERR H’

11

VDDF

VDDF

1.8 ~ 3.®V

12

VO_BUC

AO

VO_BUCK

Y LD® I
DCDC&g 4

BUCH

13

SWwW

Al O

SWwW

BUCK DCDCA{

14

VR_DI G

DO

VR_DI G

LDO &Il

15

VSS_DI

VSS_DI G

16

PC1

DO

PC1

n/ @

| 2C_ScCL

|l 2CSCH

UART1 _TX
r €

UARTI1TXd"

(UART HBOOT )

SPI 0_MI S

SPI OMI S

GTI M1 _CH

GTI MERRWM &g/ i
b

LPTI MO _ Q

LPTI MERONM 2H

CAN_RX

CAN RXH

17

PC2

DI

PC2

E

| 2C_SDA

| 2CSDA

UART1_RX
r €

UARTI1RXH

(UART HBOOT &)

SPI 0_CSN

SPI OCSH , mast e

( f SPIO_Mla )

GTI M2 _ CH

GTI MERRWM &/ §
g

LPTI M1 _ 1

LPTI MERfAH

CLKOUT

H e

18

PC4

DI

HZ

PCH €

e

UART1_RT

UARTIRTSH

UARTO _RX

UARTORXH

SPI O_MI1

SPI OMI S 1
( f SPILO_CS4q )

LPTI M2 _ H

LPTI MER2 T H

QSPI _WP

QSPI WPH'

19

PE4

DI

HZ

PER €

e

QSPI _SCK

QSPISCH’

SPI 0_MI S

SPI OMI S

| 2C_ScCL

| 2CSCH

GTI M2 _BK

GTI MERR °

20

PCS5

DI

PU

PC5

e

SWIo €

JTAG SWD H

LPTI MO _H

LPTI MERO i H’

| 2C_SDA

| 2CSDA
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| O ' :
PU
DI R pp

PC6 i/ @
SWCLK() |JTAG SWD H

21 |PCh /0Dl P UART1 TXUARTI1ITXd
LPTI MO_dLPTI MEROVM 2H
PDD € i/ 2
SPI1_CSNO RF CSOH
GTIMO_CFGL!MERBWMg/r]

22 |PDO |/ O |DlI |HZ |UART1_RXUARTI1RXH
LPTI M1 I|[LPTI MERfiH
RTC_TAMP,RTC TAMPOfH
GTI M2 _CHGTI MER®R w H
QSPI _WP |QSPI WPH

23 |GPI 00 |DI O |- - GP1 00 GP1 O0

24 [nl RQ DO - - nl RQ R FX 2

25 |[RF_CLK DI - - RF_CLK RF MCUY w

26 |RF_MI S{DO - - RF_MI SO |RF MCUY w

27 |RF_MOS|DI O |- - RF_MOSI |RF MCUY w

28 |RF_CS |DI - - RF_CS RF H
PDR € i/ e
UART1 TXUARTITXd
| 2C_SCL |l 2CSCH

29 |pDa ' /olpl |nz [SPIO_SCKSPIOSCH _
GT‘MZ_CFGL!MEREWM%/[]
LPTI MO_HLPTI MERO T H
CMP2 | NP 2 P fH
PDb € i/ @
| 2C_SDA || 2CSDA
LPTI M1 I|[LPTI MERfiH

30 |PDS5 | / O |DlI |HZ |UART1_RXUARTI1RXH’
GTI MO_CHGTI MERD w H
CAN_RX CAN RXH'
CMP2 | NN 2 N fH
PDb € i/ 2
UARTO _TXUARTOTXd'
SPI O_MI §SSPI OMI SK
LPTI M1 _HLPTI MER1 i H’

31 |PD6 |/ O |DlI |HZ |CAN_TX CAN TXd°
QSPI _MI §SQSPI MI S
SPI O_CSNSPO CSH 0
LPTI M2 _dLPTI MERPWM 2H'
OPA_ P2 OPA fH 2

32 |VDDH P - - VDDH 1.8V~3.6W

RESETN PA?2 i/ 2
33 |rpae /0Dl PU "REserN ¢ r 0
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| O r 4
PU
DI R o
UART1_RXUARTIRXH
UARTO_RXUARTORXH
| 2C_SCL |l 2CcsclH
| 2C_SDA || 2CSDA
34 X0 A O - - X O 2
35 X1 Al - - X | F]
36 GND G - - GND
PED € Al 2
QSPI _CSNQSPICSH'
SPI OMI Si©© 1
37 |PE2 | / O |DI |HZ SPIO_MI1( s o cR )
UART1_CTUARTICTSH
GTI MO_BKGTI MERp H
r i |7|N¥-e
38 [nRST DI O |- - nRST e e lm2
39 [SDN DI - - SDN RET a ISDN RF
40 |[VCAP - - - VCAP T
E
RF H XAT H XDi H XIil npkQiOut KWt Gr o BRI P o wXr
PUpul lp 0KPDpul | T'dokHZ r

vi. 1
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3

rCortex

Fat

3.1
Cor E ewo + 32 @ RI'SC 1Y AMBAIi tee
+ rNvViIect L S Thumbi f71 CortMexAD
t L11lDrystone MI PSHMHH i
n rpPe Fl ash @ | i H
H Keil & IJAR
3.2 I

ARMvG6 M Thumb
Thunth/umb 2

ARMV 60 M24 SysTi ck

32 tX

6 NrNi®eend&€an
1l ) X -

1 Y v X n- N
C e 4 0 [ C-AB§ ARMvV 6
X
a X FWFEf €t FWFE N fu A

M ®
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33 °

Cortex-M0+ components
Execution Trace Interface
F 3
Cortex-M0+
ortex: processor + Debug
Interrupts | Nested i
P Vectored Cortex-M0+ ¢Breaank{§)0|nt
Interrupt  [=P processor [ =t .
» watchpoint
» Controller core unit
(NVIC)
F 3 F 3 F 3
L 2R ; Y Y
1Debug
FWakeup > tMemory . ipebugger <4 Access Port
protection unit interface
Interrupt (DAP)
Controller (WIC) 4 L 3 2
\ 4 A 4
Bus matrix
A F 3
v A 4 A 4
AHB-Lite interface 1Single-cycle FSerial Wire or
1 Optional component to system 1/0 port JTAG debug port
3-1E Co r tMdix N
34 Y
Cor Mdix r E
R1
R2
Low registers R3
9 R4
R5
R6 General purpose registers
- R7
R8
R9
High registers R10 Banked stack pointers
R11 ¢ \
- R12 )
Active Stack Pointer SP(R13) ——» | PSP | | MSP |
Link Register LR (R14)
Program Counter PC (R15)
PSR Program Status Register
PRIMASK Interrupt mask register Special registers
CONTROL Control Register

3-2E C o r tMeéix
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4 Frsceg

4.1

4-1E od

FLASH O0x000006000MW001 0000 64kByt
EFC 0x0110060600x001®M400 1kByte
QSPI 0x0110060600x001®M800 lkByte
SRAM1 0x20000060x00000_3000 12kByt
SRAM2 0x2000080x00000_3800 2kByte
| CACHE(WAROXx20000388x020000_4000 2kByte
| CACHE(TAQOXx200006840x020000_4400 1kByte
| CACHE( RE(OXx200006406x020000_4800 1kByte
UARTO 0x4000000x040000_0400 lkByt e
SPI O 0x4000008x040000_0CO00O0 lkByt e
GTI MERO 0x40000®BOCOHL000_1000 lkByt e
LPTI MERO 0x40000®d0x040000_1400 1kByte
RTC 0x40000Dd06x040000_1800 1kByte
CRC 0x40000®d8x040000_1CO0O0 lkByt e
ADC 0x40000P0C0H000_2000 lkByt e
SYSREG(SCU0OXx4000020x040000_2400 lkByt e
WDT 0x400006208x040000_2800 lkByt e
LPTI M1 0x40000628x040000_2C0O0 lkByt e
LPTI M2 0x4000 00040000 _3000 lkByt e
UART1 0x400006830x040000_3400 lkByt e
GTI MER1 0x400006808x040000_3800 lkByt e
GTI MER2 0x40000688x040000_3C0O0 lkByt e
WWD T 0x4000 0330040000 _4000 lkByt e
GPI OA 0x4000080x040000_4400 lkByt e
GPI OB 0x400008408x040000_4800 lkByt e
GPI OC 0x4000060848x040000_4C0O0 1lkByt e
GPI OD 0x4000 064000000 _5000 1lkByt e
GPI OE 0x40008B0x040000_ 5400 1kByt e
| 2C 0x40008608x040000_ 5800 1kByt e
CAN 0x40000H0C0H000_6000 1Kbyte
D MA 0x40020600x40002_ 0400 1lkByt e
v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U 14
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4.2

RCOSC3XK
(RCL)

CLK_SEL LF

RTC/

clk32k
o WDT

RCL32K

RCOSCB4M
(RCH)

U LSCLK

RCLP(clk_1hz
132768 Rclk_1h2) »
LPTimer

PCLK
LPTIN

\

CLK_SEL Cord

NVIC/
CLK_SEL HF \L MO+/AHB SWD/
SysTick
FLASH/

A

HCLK_DIV HCLK

11,2,4,816,3
RCH6AM ecH DIV 264,128 AHB SRAM/
" 3 DMA/

sysclk
1

234
23 QSPY
CACHE

APB GPIO
Peripheral ADC/
UARTO/
UARTY/
GTimer

12C/
»| PCLK DIV PCLK | RIY
T 248 CRC

o APB SPO/

CAN/
LPTimer
WDT/
WWDT/
HRNG/
SYSREG

A

4-1E
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4.3
T 2y E
1. 3MHz Y RCH=« € r
2. 32KH2Z2Y RCL¥ eu’ [ r
¥ Foi F i + OF SYSCTRILQ4; 12]
CLK_9KEILK_SEL_GIFK_SEL_LF ri r E
4-2E
CLK_SEL CLK_SEL_HF
0 0 RCH
CLK_SEL CLK_SEL_LFH
1 0 RCL
4.4 ‘
y r I PORTRESETENITWDT (I SOFT_RESETN
t I LVD:TLOCKURT T 1T¢ =« r E
4-3E r
r
Y POR '
r
LVR
RESETEN r CPU DEBUG
LOCKUR
LVD,
WWD T
SOFT_RESETN
b r | P
441 Y POR r
Y p r PORNE Loy r
442 LVR«
LVR  E Loro Y r
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443 RESETEN

r RESETEN  CPU DEBUG Y [ RESETEN I
o SWD & 1 RESETEN p Fe rloe L i

444 WDT

r EFC 10 1 Y i € [
L er | Pr poo T L [
[ CPU 5 HALT i WDTA i FD0 r Hog

445 WWDT ¢
r EFC 10 T | r

446 SOFT_RESETN

4.4.7 Lo

448 LOCKUR

i @ HardFault T CPUD §{ LOCKUP | D LOCKUP .t
LOCKUP  EFC | r

449 LVD;

LVD EFC 10 T 1 l r
4.5 u "
¥ lern u I epP EA [ SleepE
A [ Deepsleep€ A T Stop€ r
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A I | CMO+A fTH X ool r L r
A MO+ n WFI/WFE 1 X (I
A A v I'i CMO+A i A (T
[ LPTIMERy RTCy WDTE™ 1 r A Q CMO+Y DEEPSLEEP
I MO+ N WFI/IWFE | X ir
A | u A I ow [ A
[p r H 10 H T10X i i RAM CPU H
T KA Q SYSREG X STOPMODE_SEL CMO+'Y
DEEPSLEEP i MO+ n WFI/WFE § i ) GPIO
LPTIMER “ X r
r E
4-4E , °
i t 2 t
CPU 4 A 1 i 1. CMO+ L x €t
'~  NVICEI ‘ PP i
Sl eep K\NITCF/\ Xt X £t : 2. X X
2. WFIWFE N r
[ 3. nr
1. [ L
CPU A i.op 1. CMO+ X €t
r- NVICE | X £t ' r [
DeepsIWICFTA '|')K 5 C MO'¥ DEE 2. nxr X
u
SLEEP
RCL 3 WFIWFE 77 3. ni
1. i le] 1. 1O er L
LPTI MER t X LPTI MER 27
2. C MO¥ DEE|2 CMO+ L 10 €t
Sto i SLEEP X X LPTI MERX
P 3 SYSREG i
STOPMODE_SEL[3. fX : X
K r
4, WFI/WFE ny 4. nr
u " ﬁ t |-I E
Sleepl Deepsleepl Stop it SCB->SCR I WFI/WFEXP
X eri o
Sleep riy RCHI 32MHzE Y RCLIF32ke T 1~
X “on gr
. Deepsleep Il RCH i wi RCL el ¥  RCLI 32Ke
WDT| RTC] LPTIMER™ I , X 2ind GPIO / i~ n
"T,X gr

v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U 18



UM2080F32w

Stop ri [ GPIO / I

2 LPTIMER “ X 27
E 1§ Deepsleep Stop el X v w wdt gpioj Ipuart) Iptimery
rtc) Ivd X €l i Deepsleep Stop r [NAE=Y X T

451 Sl eep

i sl eep E
SCBSCRbit2e0
WFI1 / WFEs | eep

t EX r

452 Deepsl eep

i Deepsleepli " 1 PB3 -y E
1 + PERI CLKENSPIBO
2 o+ PERI _RESPTBO o
3 GPI O_DI Ri PB3e fr
4 REG_GPI O_ | EIN PB3X g
5. GPlI O_1I ST i e ir
6 GPIl O_ 1 EVI y Tr
7 GPI O_I CI PB3 X r
8 GPI O_ 1 ENI g PB3X g
9 GPIBX 1 g GPIBX g

10. SCB>SCRbi t 2e 1f

11. WFI1 / WFiEDeeps | egep

t EWDT RTELPTI MER T GPI B3R r
453 Stop
i St op I un PB3 u e E
1. STOPMODE _SELl g STOP mhde r
2. + PERI _CLKENSPIBO
3. r+ PERI _RESPTBO £l
4. GP1 O_DI RI PB3¢ fir

v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U

19



UM2080F32w

rsce

© ©o N o O

10.

REG_GPI O_1 EIN  PB3X g
GPIO_IST i e ir
GPI O_ | EVI y ir
GPlO_ICi PB3 X r
GPl O_I| ENi g PB3X g
GPIBX | g GPIBX

11. SCBSCRbi t 2¢e 1y

12.

4.6

SYSREGCE

WFIl /| WFESt op 1
t EGPI B3 X [

EOx40002000

4-5E A
W
0x000 SYSCTRLO + 0
0x008 SYSCTRL _PROTET 1A
0Oxo00C OSC_CTRL 1
0x010 PERI _CLKEN
0x020 RESET_FLAG r
0x024 PERI RESET rT
0x028 EXT_RESET_CTRL r +

s PA [
0x030 PA_SEL POR .

s PB [
0x034 PB_ SEL POR .

e PC [
0x 038 PC_SEL POR .

e PD [
0x03C PD_ SEL POR .

e PF (.
0x040 PE_ SEL POR .

6
0x044 PAD_ADS POR .

s " F ol
0x048 PAD_DRO . POR.:

e " F 11
0ox04C PAD_DR1 . POR.

6 p OT:
0x050 PAD_PUO POR .

6 p 1 -
0x054 PAD_PU1 POR .

6 I o ~
0x058 PAD_PDO POR :
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W
6 T 1~ ,
0x05C PAD_PD1 POR .
6 e ol -
0x060 PAD_ODO . POR.
6 2 11
0x 064 PAD_OD1 . POR:
6 o ~
0x068 PAD_CSO . POR.
A s
0x06C PAD_CS1 . POR.
e ol ~ r
0x070 PAD_| EO POR .
A T :
0x074 PAD_| E1 POR
6 o ~ '
0x078 PAD_SRO POR
0x07C PAD_SR1 ° - '
- POR
0x080 | OCTRL_PROTECT]|I O +H
0x084 LVD_CFG LVD 4+
0x090 EXTRST_SEL e
0x094 STOPMODE _SEL A
0x098 REMAP_ADDR REMAP
0x09C VECTOR_OFFSET |X
0x0AOQ HRNG_CR 1
Ox0A4 HRNG_SEED
OXxO0AS8 HRNG_DATA
0x0BO LVR_CFG LVR +
Ox0B4 VREF_ CFG VREF+
0x0CC VREF_STATUS VREF
E X g A E
RE™
WE”~
RI B ~
R/ WEC 1 1
. R/IWEC 1 o0
RS¥Reserved r 1T H o

4.6.1 + 0/SYSCTRW OE 0 OH)
r W
31:|RSV - - A
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rsc

g

CLKOUT_SEL R/W

PC2 e 2 1 e E
OOMHCLK_ _QUT €

0 1IBRCL

10BPCLK_OUT
10BRTC_1Hz
11BRCH_DI V

CLK16M_DI V R/W

RTC 16. 38&4M
OERCH € 4
1ERCH P4
1ERCH E|
E  F i 00

RSV

i

LPTI

MER_EXTI|RW

LPTI MEREXTI G i €EH’
H 1

IEEXTI Gg RTC 1HZ

2 X

OEEXT! G g X

LPTI

MER_LPTI|RW

LPTI MERMPTI N i €
: W E
IELPTINJgRTC 1HZ 2
OELPTI Ny

T

DMA_C7HS_GOGRMW

DMAZ:2 y H E

1E GPIAO X H +e 7
DMA H

OE GTI| MER | MERE H
fe " DMA H

DMA_C7HS_EN |RW

DMAZ: Yy H a1 a
I GPIAO GTI MER H ~ 1
" DMA |

1E 9,

OE F g

RCH _

DI V R/W

RCH E| r E

OEc¢ 4

1&EP4

1E 14

E  F OO0 A OO0 «Te
€4

SWD_WACK_EN |RW

ULI NK JLI NK
DEEPSLEERTOP TII

a rE
1E p t 'l 9 NMK

OE p v T F

Wakeup_byRCHRMW

1IENn Deep Sl eepsystem
€ RCH / a

OEn Deep Sl edpr 0

system cl ock
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r W
E
14 CLK_SEL RW |0 OE CLK_SEL_HF
1E CLK_SEL_LF
13 CLK_SEL_HF RW |0 OE Y RCH
12 |CLK_SEL_LF RW |0 OE u Y RCL
11 RSV - - H
PCLK E
OEHCLK
10: |PCLK_DIV RW |0 OEHCLK/ 2
1EHCLK/ 4
1EHCLK/ 8
HCLK E
00BSystemCl k
OOBSystemCl k/ 2
01BMSystemCl k/ 4
8: 6|]HCLK_DI V RW |0 01BSyst emCl k/ 8
10BSystemCl k/ 16
10BSystemCl k/ 32
11BSyst emCl k/ 64
11BESystemCl k/ 128
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17 PCl1 I E R/W 0 OE 1§
1E fia
16 RSV - - H
s PB7f E
15 PB7 | E R/W 0 OE 1§
E fia
141|RSV - - H
s PB4 E
12 PB4 | E R/W 0 OE 1§
E fia
s« PB3{ E
11 PB3 | E RW 0 OE 1
1E fia
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r W
e« PB2 A
10 PB2 | E R/W 0 OE 1§
1E A&
e« PB1A
9 PB1_| E R/W 0 OE
1E A&
8. 3 RSV - - H
e PA2 i
2 PA2 | E RW 1 OE 1§
1E A&
1. O RSV - - H
4625 & fi 1/ PADWI EQ7H
W
6: 5 |[RSV - H
s« PE4 A
4 PE4 | E |RW OE f
1E A&
3 RSV - H
¢ PE2fj
2 PE2 | E |RW OE f
1E A&
1: O RSV - H
46.26 & OPAD_SRO EO 71
W
31 RSV - H
e PDG6
30 PD6 SR R/W OE
1E y
¢ PD5
29 PD5 SR R/W OE
1E 4
e PDA4
28 PD4 SR R/W OE
1E 4
¢ RF_MOSI
27 RF_MOQSSIR RIW OE
1E 4
¢ RF_MI SO
26 RF_MI_SS® RW OE
1E 4
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¢ RF_CLK
25 |RF_CLE&R|RW OE
1E 4
e PDO
24 |PDO_SR |RW OE
1E 4
23 RSV - H
e PC6
22 PC6 SR R/W OE
1E 4
e PCH
21 PC5_ SR R/W OE
1E y
e PC4
20 PC4 SR R/W OE
1E 4
19 RSV - H
e PC2
18 PC2 _ SR R/W OE
1E 4
e PC1
17 |PC1_SR |RW OE
1E 4
16 RSV - H
e PBY7
15 PB7 SR R/W OE
1E u
141/ RSV - H
e PB4
12 PB4 SR R/W OE
1E y
e PB3
11 PB3 _ SR R/W OE
1E 4
e PB2
10 PB2 SR R/W OE
1E 4
e PB1
9 PB1 SR R/W OE
1E 4
8 3 |RSV - H
e PA2
2 PA2 SR |RW OE
1E 4
1: O RSV - H
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4.6.27 s 1/ PAD WS MED 7
P W
6: 5 RSV - - H
s PE4 E
4 PE4 _SR|RW 1 OE
1E u
3 RSV - - H
s PE2 E
2 PE2 _SR|RW 1 OE
1E u
1: 0 RSV - - H
4.6.28 IO+H / 1 OCTRL PROEBLH)
r W
I O [
PA_SEL/PB_SEL/PC_SEL/P
PAD_ADS/ PAD_DRO/ PAD_DR
D PU1/ PAD_PDO/ PAD_PD1/
OD1/ PAD_CSO/ PAD_CS1/ PA
PAD_SRO/ PAD_SRH r
31:/1 OCTRL_PRQRW |0 0OxA5A5 I5A5A |10
I I O I & =Y
FoO "7 1~ Towlo 1
I O S
0 | O a r
OE =Y
1E =Y
46.29 LVD /ILVD_ CRG E@O 8H)
P W
31: |RSV - - H
24 |LVD_LVEN |[RW |1 LVD 9
LVD ¢ E
OE LVD 1y 32K r
23: |LVD_FILTERW |8H20 éi LVD 2y 32K m
655B5LVD 6558$82K
.. "-
15: |[RSV - - H
LV o +:E
9 LVD_I NTR_|RW |0 OEFa LVI
1IEa LV
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P W
LVD: g +:E
8 LVD_RESET/RW |0 OEFg LVD;,
1Egq LVD;,
LVD 4 E
LVDSLVD pogLVDS|LVD po
00001.65V |1000|2. 45V
00011.75V |(1001|2.55V
00101.85V |(1010[2.65V
7:4|/LVDS RW |0 00111.95V (1011|2. 75V
01002.05V |(1100[2.85V
01012.15V [1101|2.95V
01102.25V |1110(3.05V
0111/2.35V |1111|3. 15V
3 RSV - - H
LVDs E
2 LVD_FLAG |R 0 1IE LvD L 4 4 €t
OE s£LVD L 4w &t
LV X E
1E 1 LVIX
1 LVD_I NTR |RW |0 O0E i LV
1 0
LVD g E
0 LVD_EN RW |0 OE
1E g
4.6.30 r 6 / EXTRSTW SHQ09 Bif
rW
31: JRSV - - H
r 6 rk
#431:u16 16 0x A5AS5 y bit
0 RESETN_S|/R/ WO 1E P H r “ N+ e GPIl®
OE r|:|‘ r
46.31 A /| STOPMODBV FED9 H)
r
31: |RSV - - H
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r W
A r-
¢431:v16 16 0x A5AS5 %
0 STOPMODE |R/ WO b Et
IESTOP mhde
OESTOP mhde
46.32 REMAP / REMAP _ MADIER9 §)
r W
31: RSV - - H
Efl ashhemap:r E
2 REMAP R 0 OEEf | ash | Bootl oader
IEEf | ash I Maivn "
v REMAPs I Fi er
1 REMAP | MW 1 OE efl ash
l1IEef | ash
el r 0 TD} t rod
r CPW AHB/ APBp I P 31
0 SOFT_RES|W 1 efl ash F'r emeape€
OE r
1E F r
E REMAP rH € SYSTEM_REISEE-TNPRESETm T
4.6.33 X / VECTOR_OWFBE®TH) (
r W
31:|VECTOROFFSER/ VO X x.wa X
9: 1|RSV . - H
X "y E
0 VECTOROFFSER/ WO OEF o X '
1IEa X '
4.6.34 + /IHRNG_CWR EOAM)
r W
31: RSV - - H
1E a
0 HRNG_EN |R/ WO OF
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4.6.35 /HRNG S E WD E QA 4)
rW
31: HRNG_SEE|R/ WO
4.6.36 /HRNG DAWA EQA &)
P W
31:|HRNG_DATR 3h&FFO0O r 0 W
46.37 LVR 4 ILVRCFGW E 0B ®™)
P W
31: RSV - - H
LVR 4 E
LVRS|LVR poLVRS |[LVR po
0000[1.65V (1000 |2. 45V
0001(1. 75V (1001 |2.55V
0010{1.85V (1010 |2.65V
7: 4 |LVRS RW |0
0011(1.95V (1011 |2.75V
0100{2.05V [1100 |2.85V
0101(2. 15V (1101 |2. 95V
0110(2.25V (1110 |[3.05V
0111(2.35V (1111 [3.15V
3:1|RSV - - A
0 LVR_EN RW |1 LVR H
46.38 VREF+4 IVREF _ Q#F GE 0 BH)
P W
31: 2[RSV - - A
VREF 9o E
21 VREF_LVEN RW |0 1Ea VREF
OE VREF
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20: 1

VREF_LVSET

R/W

VREF E
OEVREF 2 2y 32K

OEVREF 2 4y 3 2}

1EVREF 2 8y 32t

l1EVREF 2 1 6
32K

18

VREF_DI V_EN

R/W

VREF 9o « E
1IEa VREF
OEF 8 VREF

17:1

VREF_DI V_VAL

R/W

VREF 4 Wl VREF~#
3M° i n 4 L

12:1

VREF_VREFOUIT

R/W

VREFOUT & JE
OBEVREFOUT fVDB25YE
OEVREFOUTI¥YDBY 2€ 3
1EVREFOUT EVDRBS5V2E

10

VREF_EN_TEST

R/W

+Y VREF E
OE VREF [
1IEq VREF r e
buffeeYr “My
VREFOUT=VREF

VREF_EN_TS

R/W

€
OE i J
1E 9 J

VREF_EN_OP_(

R/W

+Y OPA E
OE OPA '
1IEg OPA '

VREF_EN_LOAT

R/W

+ VREFOUT E
OE ’
1E g

VREF_EN_DEM

R/W

Fo
OE DEM
1E DEM

( DEHM)

VREF_EN_BJT |

R/W

+BJT ' E
OE BJT
1IEg BJT

VREF _EN

R/W

+ VREFOUZE
OE VREFOUE
1IEs VREFOUE

VREF_CHOP _ OF

R/W

Y OPA E
00®84
00Rl1&
01®B3 A
0 186 4
10128
11X2 56
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r W
0 VREF_CHOP_BJRW 0 BJT
H € w 0
46.39 Y I / VREF_ SWAEOEQ)
W
31: 3|RSV - H
VREF H X g E
2 VREF _ | NTE|RW 1E =
OE T u 7]
VREF E
1 VREF_CST |R 1IE FVREF H €t
OE 5 VREF H el
VREF H X E
1IEVREF H X
0 VREF _| NTR/RW v E-; 0o
1 0
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5 RHESud Gz i €

5.1
RAESubh®lz ¥ € ¥#55 206960MHz Y ' | LY
( G) FSK/ OOK ry 1 i 1  +
(. vl | i r
RF ~ ~ i " U SR | 1 H
FEC MC U SPI RF +i Y i, 128 byTXkKRX [FI FO
5.2 I

E200960MHz
. + E( G) ASXOK

, E0O.1 ~ 300 kbps
. NRZ 1
5 " /rr J

RSSI0 .d®B

~ ~ 012Byte TX/RX FIFO
AGC | AFC

. FEC
. e T
5.3
531 Reg0BAddress: 0x00 Default: 0x1D
r W
I RSV R/ W |- 1 0
H fO[3P0: 24]
H rf fréqkE
rf _freq=rf _ _fO+ch_nur
_ _ rf f{RegO00, RegO01l, Reg .
6:0(rf _fO[30:24R/ W iV, eMHzy 20bei t X 71D
ch_numReg04 X
f stfgpPeg05, RegO]
I Ve MHEy 200bei t 7
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532 Reg01 Address: 0x01 Defaul t:
r W
7:0[rf_fO0[23: 16/R/ W|[H fO0[23:16] 87 8
533 Reg02 Address: 0x02 Defaul t:
r W
7:0[rf _fO[15: 8]|R/ W|[H fO[15: 8] 8190 0
534 Reg03 Address: 0x03 Def aul t:
r W
7:0(|rf_fO[7:0] |[R/IW][H fO[7:0] 8150 0
535 Reg014 Address: 0x04 Defaul t:
r W
7:0|ch_num R/W|H "~ ch_ndim,Reg00 8H0 0
536 RegO05 Address: 0x05 Defaul t:
P W
_ ) H f _stepi[¥2:3e MIB§ .
7:0 f_s'[ep[23.1R/Wuzobeit.l.T Rego0o0 80 3
537 RegO06®6 Address: 0x06 Def aul t:
r W
7:0[f _step[15:|R/ W|[H f step{ 1Regp0 |8H33
538 Reg07 Address: 0x07 Defaul t:
r W
7:0(|f _step[7:0/R/W]|H f _stelpil] 7TRO400 |8H33
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539 Reg08 Addr ®es adkx®80x10

r W
1m0

7 RSV R/ W

r € i ref fr
6:0|ref _freq[30R/W|[{Reg08[6:0], Reg09, Rq7110
Vi eMHE, 24bei t 47

53.10 Reg09 Address: 0x09 Default: 0x00

r W
7:0|ref _freq[23R/W|i Reg08 8M0 0

5311 RegOAddress: Ox0A Default:0x00

r W
7:0|ref _freq[15 R/ W|i Reg08 8M0 0
5312 RegOB Address: 0x0B Default: 0x00
r W
7:0|ref _freq[7:|R/IW|T RegO038 8M0 0

5313 Reg0C Address: 0x0C Default: 0x50

r W
7:0|tx_preambl e/ R/ W|i PreamblieV 850
5314 Reg0D Address: 0x0D Default: 0x30
r W
Payl oad BEbit
7 payl oad_bit |R/ W|OELSB + = 1®0
IEMSB T
E
6 mancester _i|R/W|OEpY e T € 0 190

1ET € 1 py e 0

Syncwor dg E

5 syncword_en/ R/ W|OEdi sabl e 191

lEenabl e
Preampl e E

4 pr eambl e_en|R/W|OEdi sabl e 191

lEenabl e
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r W
- E
OENRZ
3:2|pkt_enc_typ/R/I W|OE 210 0
1&
1E,
" FEC E
OENO FEC
l1:0|feadaype R/ W|0OE1/ 3 FEC 2m0 0
1&@2/ 3 FEC
1E1/ 2 FEC
5315 RegOE Address: OxOE Def aul t
r W
~ + ecay [
7 l ength_byte R/IW E 1m0
OE u T
1E I
~ _|_ E
6 Length_sel R/ W |OE1 1®0
1E 2
CRG E
5 cr_en R/ W|OEdi sabl e 191
lIEenabl e
o r €9 E
4 scramble_en R/ W|OEdi sabl e 191
l1Eenabl e
FI HO E
3 fifo_share_ |R/ W|OERX TX 128 FIFO 1®0
IERX TX 256 FIFO
8 E
2 direct _mode|R/ W|OEdi sabl e 1m0
l1IEenabl e
~ _|_ E
0& oi i TX FXFO 1
n 2 i
_ 0E 1i + - .
l1: 0|packet mode|R/ W 1@ 2 TX FXFO 1y 2y 210
e’
1E 3l l ength, addr
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5316 Regl0 Address: 0x10 Def aul t
r W
7.4 retx_times R/WAUEOT%CKII FACK | g
0 RSSII 0 Y E
3 rssi _val _selR/ W|OE RS Su 1®0
1E4 H W
Prearitl e €Y X 9 E
2 preamble_inR/W|OEdi sabl e 1®0
lIEenabl e
Syncword €\ X g E
1 syncword_inR/W|OEdi sabl e 1®0
lEenabl e
X H E
0 int_pul se_s|R/ W|OE X 1®0
1E “ X [ les€
5317 Regl1l Address: 0x11 Def aul t
r W
X H E
7 int_polarit/R/ W|OEhi gh active 1®0
1El ow acti ve
6 int _flag_cl|R/ W 6106 X 1®0
spi ¥ I'spi _mi €o
5 mi so_tri _op/ R/ W]|OE 1®0
1E &
4: 3| RSV R/ W |- 20 0
GPI O beécl k E
O0Br x_cl kit rate
0O0OBExt al _cl k
01®Bxt al _cl k/ 8
2: 0|brcl k_sel R/ W|01Bxt al _cl k/ 16 3m0 0
10B
10Ht x _¢l Wit rate
11BY RC32K
11BADC cl k
5318 ReglB Address: 0x18B Def aul t
r W
7 RSV R/ W |- 1M1
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BUCK w E
0 0B8 0 mMA
0O0OH110mA
010140 mA
6: 4 |buck _i max R/ W|01HB170 mA 3m0 0
100200 mA
10B230mA
11026 0 mA
1182 9 0 mA
BUCK?& 4 E
O&E1. 4V
3:2|buck_vadj R/I'W|O0OE1.5V 210
1&1. 6V
1E1. 7V
BUCK E
1 buck bp R/ W|OEdi sabl e 1m0
lIEenabl e
BUCHK E
0 buck_en R/ W|OEdi sabl e 191
lIEenabl e

5319 ReglD Address: 0x1D Default: 0x80

Lbo&g A E
OEO. 8V
7:6|vdddi g R/ W|OE1. 0V 210
1&1. 2V
1E1. 4V
5: 0 |RSV R/ W| - 60 0

5320 Reg20 Address: 0x20 Default: 0x50

¥ E

OE800MHz~1GHz
7:6|frequency_baR/W|0OE400MHzZ~500MHzZ 20 1
126 7MHz~350MHz
1E200MHz~250MHz
5: 0|RSYV R/ W|- 610

5321 Reg21 Address: 0x21 Default: 0x60

7 RSV R/ W |- 1®O0
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r W
PA RAYPE
6 pa_ramp_en |R/W|OEdi sabl e 11
lIEenabl e
PA_bi g€
5:0|pa_bias R/ W ggOCEOO 6020
111 E11
5322 Reg27 Address: 0x27 Default: 0x60
r W
7 RSV R/ W |- 110
P Agr T E
6 pa_dr vh R/ W |OEI ow 11
1IEhi gh
5:0|pa_gain R/ W|PA + 620
5323 Reg28 Address: 0x28 Default: 0x109
r W
7 rssi _Reg_cl|R/IW 616 RSSI 1m0
L RS SWE
6 rssi _sel R/ W|OEdi sabl e 1®0
lIEenabl e
= RSSI Lo RSS
u ] RSSI Wl RegH D
5 rx_rssi _thr|R/I W] E 1m0
OEdi sabl e
l1Eenabl e
AGQ, E
4 agc_en R/ W|OEdi sabl e 191
l1Eenabl e
3: 0|RSV R/ W |- 419
5324 Reg2B Address: 0x28B Default: OxFF
r W
7:6 |RSV R/ W] - 211
5: 4 |rxfe_gn R/ W|[rxfe + 2111
3:2|filter _gn R/ W|[Filterd 211
1:0|pga_gn R/ W|PGA + 211
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5325 Reg2@ddress: 0x2C Default: OXFF
r W
7:0|rx_rssi _thr|R/W RSSI wiil Reg28[5]| 80FF
5326 Reg2D Address: 0x2D Default: 0x10
r W
i E
7 cw_mode R/ W|OEdi sabl e 1m0
lEenabl e
6: 4 |RSV R/ W |- 3M00
+ E
3 ook _en R/ W|OEFSK 1®0
1E OOK
2:0|RSV R/ W |- 3M00
5327 Reg30 Address: 0x30 Default: 0x80
r W
i aq E
7 sel gau_o R/ W|OEdi sabl e 1w
lIEenabl e
6: 4| RSV R/ W |- 3' b0
3:0|dev_set[11:|R/W|i 4+ Wwdev_set; 4190
5328 Reg31 Address: 0x31 Default: Ox66
r W
i + W
y X dev _set[11:0]={Reg30,.
7o0gdev_set [ 7T ORIW e R 25KHNz0. 025MHz S M
dev set = 0.025* 4096
5329 Reg37 Address: 0x37 Default: 0x06
r W
it 1 by
7:0|csrst_1len R/ W, LReg3y%54 13y e L 8' ho
Preambl e
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53330 Reg38ddress: 0x38 Default: 0x91
r W
7: 5| RSV R/ W |- 3m10
W i E
4 demod_comp_|R/W|OEdi sabl e 1®1
l1IEenabl e
3:0|RSV R/ W] - 4101
5331 Reg44 Address: 0x44 Default: 0x05
r W
7: 6 |RSV R/ W] - 20 0
" ! T v¥wRC32K
g E 116
5 wor _on R/ W OEdi sabl e 0
l1IEenabl e
i nE
4 wor _txrx_se R/ W|OERX 10
1ET X
" ! B E
00 EB 2k
3:0|worcl k_sel R/ W 00EB2k/ 2 415

OOEB2k/ 4

11EB2k/ 32768

53.32Z Reg45 Address: 0x45 Default: 0x00
P W

7:0|wor _timer[ 1R/ W|wor ti8ndri Reg46 8' hoO

5.3.33. Reg46 Address: 0x46 Default: 0x60
P W

wor _tu 8velr
7:0|wor _timer[7/ R/IW|wor time={Reeg45, Reg{860
[ ¥

5334 Reg4d7 Address: 0x47 Default: 0x00
r W
7:0|wor _rt _timelR/W|wor rt_8ilmer Reg4s38 80 0
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5335 Reg48 Address: 0x48 Default: 0x3C

wor _rty Bidlmer
7:0|wor _rt _timeR/W|wor _rt _timer=¢Reg47,803C
¥

5336 Reg4B Address: 0x48B Default: 0x45
r W
7:6|rc32k_std[ 99R/ W|RC32K!w 2'boO
RC32K " g E
5 rc32k_cal _elR/ W|OEdi sabl e 1" b0
lEenabl e
4:0|RSV R/ W |- 5' ho
5337 Reg4C Address: 0x4C Default: OxF4
r W
7:0|rc32k_std[ 7/R/ W|RC32K!\ 8' hF
5.3.38 Reg4D Address: 0x4D Default: 0x10
r W
nl RQ_fd agEI O
7 ni rdyi r R/ W |OEoutput 1" boO
IEi nput
gpi o[ Of
6 gpio_dir[O]/lR/ W|OEout put 1" b0
IEi nput
5 RSV - H 1'bo0
gpi o[ 2] r [ E
4 gpio_dir[2]/R/ W|OEoutput 1" bl
IEi nput
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r W
nl RQ g’ E
OxBpkt [f"l ag ~ X
pkt _ing, X preambl e |
X syncwo€d_int
OxBElpkt _int
OxBRpreambl e _int
OxBsyncword_int
OxEf i fo_fl ag
. OxBbr ik Regl1l[ 2€0]
. I [
3:0(ni_rge R/ W 0OxBr xdat a 4' hoO
OxEt xdat a
OxBtr switch
OxBtr switch
OxEr xdat a
OxBbt xdat a
OxEcwor _event
0 xH
ot heur s:
5339 Reg4E Address: Ox4E Def aul t
r W
7:4|gpio_0_sel|R/IW|gpiogD] i1 Reg4D[3:|4' h4
3:0|RSV - H 4' hb
5340 Reg4F Address: 0x4F Def aul t
r W
7:4|gpio_2_sel|R/ Wi gpiog=2] i1 Reg4D[3:|4' h6
3:0|RSV - H 4' h7
5341 Regb5O0 Address: 0x50 Defaul t
r W
7:0|rx_fifo_wr_|R/W|IRXFIFO 1 0x80 80 0
5342 Regh51 Address: 0x51 Def ault
r W
7:0|rx_fifo_rd_|R/IW|RX FIFOI 0x80 80 0
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5343 Reg52 Address: 0x52 Defaul t:

r W
7:0|rx_fifo_dat/R/IW|[RX FIFO 8150 0
5344 Regh53 Address: 0x53 Def aul t:

P W
7:0|tx_fifo_wr _|R/W|TX FIFOI 0x80 80 0
5.345 Regbh4 Address: 0x54 Defaul t:

r W
7:0(tx_fifo_rd_|R/IW|TX FIFOI 0x80 800 0
5346 Reg55 Address: 0x55 Defaul t:

r W
7:0|tx_fifo_dat/R/IW[TX FIFO 8150 0
5347 Regh56 Address: 0x56 Defaul t:

P W
7:0|delta_rssi R/ W RSSI W 8B 7
5348 Reg57 Address: 0x57 Defaul t:

P W
72 RSV R/ W |- 6t 0 0

CRC | - E
1 crc_err st R/WOE - i ! & ! 1'"boO
2 X CRC
1Em ~ f

0 RSV R/ W |- 1"b0
5349 Reg58 Address: 0x58 Defaul t:

r W
7:5|RSV R/ W |- 30 0
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r W
direct InToxde E
. O&nl RQ .
: direct _txda 2m0 0
4: 3 _ R/WOEgpio[O]
lEgpiof 1]
2: 0 |RSV R/ W |- 3m00
5350 Reg5A Address: Ox5A Default: OxO0OF
r W
7: 4 |RSV R/ W |- 410
" r Lyt H -
gan Regb A &]
3:1|wor _ext_mod R/ W|10® RSSI 3m11

01B® Syncword
0 0B Preambl e
wor _extgmoede
0 wor _ext _en |R/W|OEdi sabl e 1®1
lIEenabl e

5351 Reg5D Address: 0x5D Default: 0x00
r W
nNRST ° E
7 nrst _sel R/ W|OEnRST 1®0
IEGPI O2
nRST Pu-UPg E
6 pull up_en |R/ W|OEenabl e 1m0
1IEdi sabl e
5: 0|RSV R/ W |- 500
5352 Reg60 Address: 0x60 Default: 0x80
r W

OXxX&0ODLE command
Ox£0X Command
OXE®RX command
Ox(lF_EtandBy"command 8158 0
OXE®Reset cdmm&rad
RegA3[ 7]

OxXEWor command
OXEFS command

7:0|command R/ W

v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U 64
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5353 Reg61l Address: 0x61 Default: 0x00
r W

7 syncword _relR L Syncword 190

6 preambl e _reR L Preambl e 10

5 crc_error R CRC 1®0

4 pkt _fl ag R pkt _fl ag 10

3 fifo_fl ag R fifo_f1l ag 10

2: 0 |RSV R - 3m0 0

5354 Reg6i4 Address: 0x614 Default: 0x00
r W

7: 0 |r ssi R g we RSSI W 800

5355 Reg66 Address: 0x66 Default: 0x37
r W

7 rc32k_cal _d|lR RC3 2K 1160

6: 0(|rc32k_ftrimR RC3 2Kl tri mmi ng T3 7

5356 Reg67 Address: 0x67 Default: 0x80
r W

7 st _idle R | DLE 11

6 st _tx R i 190

5 st _rx R 1m0

4 st _fson R 1m0

3:0|RSV R - 410

5357 Reg68 Address: 0x638 Default: 0x00
r W

7: 2 |RSV R 600

1 m3_segnum_o|R - 3 1 segnum 190

0 m3_addr _comR - 3 1 addr¥ess 190

5358 Reg69 Address: 0x69 Default: 0x00
r W

7:0|m3 _rx_fcs2 |R - 3 1 FCS2 8' ho
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5359 Reg6 A Address: Ox6A Def aul t:
r W
7:0|m3_rx_payl o{R - 3 | l ength 8' hoO
5360 Reg6B Address: O0x68B Def aul t
r W
7:0|m3_rx_payl oalR - 3 | l ength 8' hoO
5361 Reg6C Address: 0x6C Def aul t
r W
7:0|m3 _rx_addr[|R ~ 3 1 address 8' hoO
5362 Reg6D Address: 0x6D Def aul t
r W
7:0|m3 _rx_addr[|R ~ 3 1 address 8' hoO
5.363 Reg6E Address: O0x6E Def aul t
r W
7:0|m3 _rx_addr[|R ~ 3 1 addr ess 8' ho
5.364 Reg6F Address: Ox6F Def aul t
P W
7:0|m3_rx_addr[|R - 3 | 8' ho
5365 Reg70 Address: 0x70 Defaul t:
P W
7:0|scramble_inlR/Wiscramb]| av SMWFF
5366 Reg71 Address: 0x71 Defaul t:
P W
7 RSV R/ W |- 160
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r W
T E
6 srcamble_1| elR/ W|OEPNY9 10
IEPNY
Q 2 ‘ E
OEDO N
5 scrambl e_ms|R/ W 1IEDS DG Reg7 &[16] D6 1®0
> D8
T ) E
4 scramble_ tylR/ W|OE @& 1m0
1E
3:1|scramble_po|/R/W|D 3H10
0 scramble_in R/ Wlscramhbl| ew r 11
5367 Reg72ddress: 0x72 Default: 0x01
r W
7: 5|RSV R/ W |- 300
4:0|sync_thres |R/I'W ® r 5'ho
5368 Reg73 Address: 0x73 Default: O0x55
r W
7:0|preamble_vaR/W|T =< a 855
5.3.69 Reg74 Address: 0x74 Default: 0x03
r W
aut o ga Ek
7 auto_ack R/ W|OEdi sabl e 1®0
lEenabl e
i ACK payload E
6 ack_payl oad/R/ W|OEdi sabl e 1®0
lEenabl e
+ E
OE - 2 i
5 cont _rx_en |R/W|IDLE 1®0
1E - &
Y
4 sync_man_en R/ W|OEdi sabl e 1®0
lEenabl e
bit E
3 sync_bit_or| R/ W|OE ur 1m0
1E r MSB
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r W
E
O0OB{sync _id_1}
OO0OB{sync_id_1, sync |
O1B{sync_id_1, sync |
O1B{ sync_id_1, sync |
sync_id_4}
10B{sync_id_1, sync |
2:0|sync_1en R/ W sync_bBgné, i d_5} 30 1
10B{sync_id_1, sync |
sync_id_4, sync_
11®{sync_id_1, sync_|
sync_id_4, sync._
sync_id_7}
11B{ sync _id_1, sync_|
sync _id_4, sync _
sync _ id_ 7, sync _
5370 Reg 75 Address: 0x75 Def aul t
r W
7:0(|sync_id_1 R/ W 1 SAT
5371 Reg76 Address: 0x76 Def aul t
r W
7:0(|sync _id_2 R/ W 2 8A7
5372 Reg 77 Address: O0x77 Def aul t
r W
7:0|sync_id_3 R/ W 3 89 8
5373 Reg 78 Address: 0x78 Def aul t
r W
7:0(|sync_id_4 R/ W 4 8F 3
5374 Reg79 Address: 0x79 Def ault
r W
7:0|sync_id_5 R/ W 5 819 8
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5375 Reg7A Address: Ox7A Def aul t:
r W
7:0|sync_id_6®6 R/ W 6 8MF 3
5376 Reg78B Address: 0x78B Def aul t:
r W
7:0|sync_id_7 R/ W 7 89 8
5377 Reg7C Address: 0x7C Def aul t
r W
7:0|sync_id_8 R/ W 8 8' h
5378 Reg 7D Address: O0x 7D Defaul t:
_ r W
7:0|payl oad_1en R/Wpaysloald 80 E
5379 Reg7E Address: O0x7E Defaul t:
_ r W
7:0|payl oad | en R/Wpaygloald ” ~ 800
5380 Reg7F Address: Ox7F Def aul t:
r W
7:1|RSV R/ W |- 7160
E
0 page_sel R/ W|OEReg0OO0O~Reg7e 1®0
lIEReg80~Regf e
5381 Reg80 Address: 0x80 Def aul t:
r W
7:6 |RSV R/ W |- 2150 0
- 3 1 +E
5 m3_ | engt h_elR/ W|OEdi sabl e 1® O
lIEenabl e

CopyrO2928& 571 2De xS 0¥® 33U
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r W
- 3 I CRC E
4 m3_crc_sel R/ W|OEAI'l payl oad 1B 1
1E: FI PO
- 33 AUTO_ACK I
ACR +E
_ [ Eled6 1§ L R
3: 0/m3_ack_node| R/ W [ Ele 616 L 4D
[ Ele6 1§ L seqgnum
[ Ele6 1§ L FCSs2
5382 Reg81 Address: 0x81 Def aul t
r W
7.6 RSV R/ W|- 2 0
~ 31 E
0E1
5:4 | m3_addr _si z|R/I W|0OE2 2 1
1 &3
1E4
3 RSV R/ W |- 1w 1
X 3 | 4 €
| ACK I L
2 m3_addr _spl|R/ W rW 1® O
OE f w
1Ew
~ 31 r E
1 m3 _addr _pos|R/ W|OEaddressength 1% O
lIEaddressenfsh
- 3 1 +E
0 m3 addr _en R/ W|OEdi sabl e 1® O
lEenabl e
5383 Reg82 Address: 0x82 Def aul t
r W
7: 0| m3_addr _val|R/ W - 3 1 W 8000
5.3.84 Reg83 Address: 0x83 Def aul t
r W
7:0|m3_addr _val|R/ W - 3 1 W 80 0
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5385 Reg84 Address: 0x 84 Defaul t:
P W
7:0| m3_addr _val|R/ W - 31 W 800
5386 Reg85 Address: 0x85 Defaul t:
r W
7:0| m3 _addr _val|R/ W ~ 3 1 W 80 3
5.3.87 Reg86 Address: 0x86 Def aul t:
7:0|m3 _addr _bit|R/W fF: 'mas&oligpsg
5388 Reg87 Address: 0x87 Defaul t:
7:0|m3 _addr _bit |R/W 3F: I mas&kol g3
5.3.80 Reg88 Address: 0x88 Defaul t:
7:0|m3_addr _bit_|R/W|, . 31 P mas&k Tgp10
0160 r F ¥
5390 Reg89 Address: 0x89 Defaul t:
_ P W
7:0|m3 _addr _bit_ |R/W|, 3 I mas& Tgp00
0160 r F ¥
5391 Reg8A Address: O0x8A Def aul t:
r W
7: 6 | RSV R/ W]|- 210 0
- 3 Ilsegnum E
5 m3_seqnum_a|R/ W|OEsegqnum { Re@8ReR}8 1@
1IE Y seqnum "7 1
v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U 71
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r W
- 3 Iseqgqnumg E
4 m3_seqnum_e/ R/ W|OEdi sabl e 1® O
l1Eenabl e
- 3 Isegqnum E
3 m3 _seqnum_b|R/ W|OE8bi t 1B O
IE16bit
2: 0|RSV R/ W |- 3 00
5392 Reg8B Address: 0x 8B Default: 0x00
r W
7:0|segnum_Reg[|R/ W i 3 ITsegnum 800
5393 Reg8C Address: 0x8C Default: 0x50
r W
7: 0|segnum_Reg[|R/ W ~ 3 I seqgnium 850
5394 Reg8D Address: 0x8D Default: 0x30
r W
7: 1| RSV R/ W |- 7B 0
~ 3 1T FCSs2 a E
0 m3 fcs2 en |R/IW|OEdi sabl e 1180
l1IEenabl e
5395 Reg8E Address: 0x 8E Default: 0x32
r W
7 m3_fcs2_ val " 3 TACK request/i1®0
6: 0 RSV R/ W |- 703 2
5396 Reg94 Address: 0x914 Default: 0x08
r W
7:5|RSV R/ W |- 36000
CRC bi E
4 crc_bit_ordR/W]|OELSB 1" boO
1IEMSB
CRC bBbLE
3 crc_inyv R/ W|OEdi sabl e 1" b1l
lEenabl e
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r W
CRC a E
2 crc_man_en |R/ W|OEdi sabl e 1" boO
lEenabl e
CRC E
0 &8¢
1:0|crc_1Ilen R/ W|OE1l6 2" b0QC
1&E2 4
1E372
5397 Reg95 Address: 0x95 Defaul t:
r W
7:0|crc_puly[7:|RI W|CRC 820
5398 Reg96 Address: 0x96 Defaul t:
r W
7:0|crc_pony[ 15/R/ W|CRC 8026
5399 Reg97 Address: 0x97 Defaul t:
r W
7:0|crc_poluw[ 23R/ W|CRC 8W1lF
53.100Re g 98 Address: 0x98 Defaul t:
r W
7:0|crc_poluw[ 31]R/ W|CRC 86 8
53101Reg99 Address: 0x99 Def aul t:
r W
7:0|crc_init_valR/W|CRC ¢ v oW 80 4
53102Re g9 A Address: O0x9A Def aul t:
r W
7:0|crc_init_valR/ W|CRC ; v oW S8HAE
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5.3.103Re g 9B

Addr ebsesf:a0uxl B 0 x 89

r W
7:0|crc_init_valR/ W|CRC v oW 88 9
53104Reg9C Address: 0x9C Def aul t
r W
7:0|crc_init_va|lR/ W|CRC v oW 8lh8 4
5.3.106Reg9D Address: 0x9D Def aul t
r W
7 tx _data_inv|R/W|T bit 60 190
6 rx_data_inv|R/W 2 bit 060 1®0
i ¥ H RSEI
5 auto_det tx|R/W|OEdi sabl e 1m0
lEenabl e
i H E
4 auto_det_th/WOE.I._T, g7 b8l 1160
1E I Ly '
3:0|lauto_det _ti|R/IW|i = H 4193
53106 Re g9 E Addr éDed:alud @ E 0x 80
rW
7:0|chl _busy_thR/IW|T = H W 8M8 0
53107Reg9F Address: O0x9F Def aul t
r W
7:6 | RSV R/ W |- 2' b0d
_ . TX FIFOIFIFO ug ,
5:0|fifo_empty |R/W fifo dlag 6' h26g
5.3.108Re g AO Address: 0xAO Def aul t
r W
7:6 |[RSV R/ W]|- 2' b0
5:0fifo full t/r/w|RX FIFOIRX FIFO. 6' h5(Q
w fifo d1@g
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53.109Re g A3 Address: 0xA3 Def aul t:
r W
Reset Cosmknd
7 srst_cmd_en/R/ W|OEdi sabl e 1'"bo0
lIEenabl e
6 RSV R/ W |- 1' b1l
auto’ ack T1 i
5:0|lauto_ack_wa|R/ W|~ ACK | D 6' h0?Z2
i
53.110RegEDO Address: OxEDO Def aul t:
r W
7:0|rx_segnum_V|R ~ 3 1 segnum 88 0
53.111Reg E1 Address: OxE1l Defaul t:
r W
7:0|rx_segnum_vVv{R ~ 3 1 seqnum 80 0
5.3.112Re g E 2 Address: OxEZ2 Defaul t:
r W
7:0|seqnum_cnt ] |R segnhum_cnt 80 1
53.113Re g ES3 Address: OxES3 Defaul t:
r W
7:0|segnum_cnt ][ |R seqnum_cnt 84 0
54 !
RF s u-BHz Lo OOK 2-( G) FSK i Direct
Packet | I SPI MP SPls g
541
RFY o' . X L o
A i . ro X rl/®@ X H u FrLrPg "~
FPGE L i ADC r
Low i FaX 1 00K/ ( G) F§K
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I GPI O ginn - r SPhAY FI FXQ 07

541 1

RFT 1 y + ry ! 2
+18dBm | &' ~u -20dBmi18Bm Y i € 1dB (G) FSK
rig A o i 41 g T e X[ er u
PA T X rl 4 VCO I PA 2" i A
+rPA Ragmp
5.4.2

RFY H Si gdal t ad i 20696 0MHzY,
I [ “n @ E
14 E ri W fi 77
2] [ T nr- E

) Fc= b+ N * lFep
T X1 Foy N Fste p’( I [

Fo {RegO00[6:0], Reg® 13 1ReigtD 2 ,1Reg03}1 v 20 i
Yr e MHE

s N e RegO04
., Fstep{ Reg05, Reg06] RR@OFE T Y, e MHg
Fe=433.9[127MHz Fo= 43BN94d FOie [OM fur WE

Reg00=0x18B
Reg01=0x1E
Reg02=0xBS8
Reg03=0x51
Reg04=0x00
Reg05=0x00
Reg06=0x00
Reg07=0x00

543 AGC
RF WAGC | Mi xyelrPFPGA 0 AGC r AGC
+ i AGC 41 1 RF 1 “
Loy [
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54.4 RSSI
RFY fiH FRSEl ~ Ly’ ®RSSI
RX T i L H Y H r
RFY H [ - ADC H RSSI _RAWGLKC
g +€9 T8 RSSI _RAW " i o 2 RF fi
RSEIH EWr M gy RSSI _RAW raAcd e |
W RSS$IRSS| _RAW"™ RSSW" 11 n Reg64dr
5441 RSSIi
RSSIT r E
5-IERS S IT A
O RSSII § Y E
0x10 3 R/ Wrssi _val _|OE RS S
1E4 H W
L RS SWE
6 R/ Wr ssi _sel OEdi sabl e
lEenabl e
= RSYI L+
RS Sulf RSSI wl Re gl
0x28 5 R/ Wr x _rssi _t|b E
OEdi sabl e
lIEenabl e
AGG® E
4 R/ Wagc_en OEdi sabl e
lIEenabl e
O0x2B 5:0 R/ Wrx _gain :YrStCEFﬁdblmG(b‘
0x2C 7:0 R/ Wrx _rssi _t RSSI wil Reg28][ 5]
0x56 7:0 R/ Wdelta_rss RSSI W
O0x64 7:0 R rssi g we RSSI W
5.4.4.2 i RSSI
" RSSI B W E
Regl0[ 3] = 0
Reg28[4] = 1
Regb6 = 0xB7
fi i~n 0 Reg64 Wrssi _val ued @.:DdBm
H RSSI W
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UM2080F32w RHA Subl GHzi €
$ E 0 RegB4 0kERSSI=rssi _v aloue/d2B)m
' Fre=433. 912VA=1 O K Fpesr 2 2 K RS Sw " rn p
[(120dBmb, dBm]M Yi f{' wf 2 RSSW T
i MoY 8 wWfF /' W Wi~ n Reg®6 W
r
F:=433.92MHzDR=10kbps F722k
0
-20
-40
5 60
n
T 80
-100
-120
-140
-140 -120 -100 -80 -60 -40 -20 0
H [ dBrE
5-IERSSI
v ~ i RS SW L Regb4 2 Re g 6v4
L oX Reg28l[ ] +1 Reg64 | RSSWF @ i
Lr fi RSSID r
5443 "
(GF SK I e [ OOK i~ - RSSI
W B W rE
Regl10[ 3] = 1
Reg28][ 6] = 0
Reg28[4] = 0
Reg2B[ 5: 0] = O0x3F
fi i 0 Reg64ui Reg6d4upl Reg2B +rReg2B
I'E
52EReg2B 4
Reg2B[5: 0] Gai n(dBm)
111111 54
111110 48
111101 42
111100 36
111000 30
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€

Reg2B[ 5: 0] Gai ( dBm)
110100 2
110000 1
100000 1
010000 6
0o00O0O0O 0
RSSI ERSSI = ( Re@®idd 249 del t a_r ssi
5444 RSSI !
RSSI ! [ RSSI wl LT I D= RSSWI
Lol u 7] (I3 " I H f r
H wn-96dBmH iy @ A E
Reg28[ 5] = 1
Reg2C[7: 0] = 0xCO

545 BUCK DCDC
RFY H BUCK DCDC qgdBnMer tDeODC c ofhvesrt el
BUCK | L0 i F ¥ “ +r F
0 BUCK# 13 ) y 4.7¢H y 18F [
RF BUCK ¥ | BUCK TTRF " ~ uf BUCK & 471
1.41. 7V r rimsw VDA RFY PMOS i
[
545.1
RFY AR E
[ |r """""" I
: :, 4.7uH :
— BuckDOC  sw 00—
: ! -]
I I — 3 I
: N I:
™ ||
81 LDO VO BUCK I
gl_: ° — :L Off chip B :
| T Tt Tt T T
| |
1 AwO |
| |
| |
|
Letcb'e___i_ _____ ;
GNDT
5-2E )
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545.2 ¥ -BUCK
RFSW VO_BUCK 4.7¢H" I VO_BUCK 18F r
'l RFY LDO VO_BUEKI AWO [ Al ways ONw®wshutdown
I AWO RFY o € o 1 I'E
g
% z b | o &
o & ¢ B8 3§ 5 g ¥ ¢
(o] [3o [se] [s7] 3¢ [s8] [34] |39 [s2] [31
SDN PBlII
2] S 7
EI }( % RF_CS
ol N
—e° | UM208(F32 @ -
RXNE i i [25] NC
RXPZI i i nIRQ
S O 3
ﬂg i,,,,,,,,,,,_,,,,,,___,,,,__J 22| P00 RECS
E Pos niRQ
[11] [12] [13] [14] [16] [16] [17] [18] [19] [20]
ul x| oz o o
2 § @ 5‘
>
‘T
53EBUCK ¢ 1
BUCK # I Y BUCK -DC @ ¥ E
BUCK ¥ FReglB[ 1€ 0] =01
BUCK ¥ rBUCK -DC fi 4 Y g
n I 4 RF [ BUCK -DC & 47 1 E
5-3EBUCK®2 4
ReglBJ[ 3: 2] Vout
00 1.4V
01 1.5V
10 1.6V
11 1.7V
s | BUCK -DC e W n
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5-AEBUCKW

ReglB[ 6: 4] | pk

000 80 mA

001 110 mA

010 140mA

011 170mA

100 200 mA

101 230mA

110 26 0mA

111 290 mA

° 4 ¢TI BUCK -DC 2 A ul o r
BypassfReglB[1€0] =10
BypasslhiSW VDA RFY PMOS i o« 0
7 BUCK [BUCK Y BUCK " M| nEBUCK
AstandbAsi Qf BUCK -D@nstandby il DLE A
® BUCK -D@
5453 ¥ - -BUCK
4.7¢H" F I RFSW I VO_BUCK r

' RFY LDO e | BUCK -DC i FReglB[ 1§0] =00
1 IE

g é %E %; 2 g é

SDN _ PB1

RF CS

NC

GND NC

RXN NC

RXP niRQ

>

GND ppo  RF.CS

pes _ hIRQ

(5] Le] [=] ] ol {af o] Lo o] 1]
[o] [R] (8] [%] [3] [8] [S] (8] [8] [8]

VDDF B
=
VO_BUCK 5]
N

VSS DIG

54E BUCK#« i
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546 WOR
RFY H 'Y "y 32KHz RC "y WOR r
Y u” 32KHz rl T [ & WOR n 1 RF
¥ Standbx iy Y 1T WOR times YIRF jStandby
TRX time YIRF j i r- I WOR ti meRF
i RX TX g WOR ti Mm&X ti me o [ 32
[ T n [
WOR Time
- -
<«
TRX Time
5-5E
546.1 WOR |
5-5E WOR 1| A
T ! Ivy RC32K
8 E
§ | wWor _on OEdi sabl e
lIEenabl e
T nE
4 R/ Wiwor _txrx_se|0OERX
0x 44 1EETX
4
E
00 E®B2Kk
3: 00R/ Wworcl k _sel O0EB2k/ 2
O0OEB2Kk/ 4
11EB2k/ 32768
0x45 7: 0 R/ Wwor timer[1l|wor tée&mer
0x46 7: 00R/ Wwor _timer|[7 ! standby
0x47 7: 0 R/ Wwor rt_time|lwor rtetimewn
0x48 7: 0 R/ Wiwor _rt _time
Ox48B 7:6/R/Wrc32k_std[] 9 RC32HK w
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RC32KI" g E
5 R/ Wirc32k_cal _e|0OEdi sabl e
l1Eenabl e
0x4C 7: 0 R/Wrc32k_std[7|RC32K!w
" r Lur
H -~ &a [ °
: Regb5 Al €]
3: 1R/ Wwor _ext _mod 10® RSS|
O0x5A 01B Syncword
0 0B Preambl e
wor _extgmbede
0 R/ Wiwor _ext _en OEdi sabl e
l1IEenabl e
0x60 7: 00R/ Wcommand OxEwor comniand
7 R rc32k_cal _d{RC32HK
I i
Ox66 6- ol R rc32k_ftrim\?VCB2K" tri mi
5462 RC32K Il
WOR b - RC32K I Il WOR' T 32K I i
 RC32K! rc32k _stdfd:0] 11 r'E
Rc32k_¢xda*¥ cl k/2)/32000
xtaleicl k T 3O0HZ Y € 46OHEX: 0&1D5 X~
RI 1
RC32K rE
1. Reg4A = 0x05
2. Regd4B = O0xES5
3. Reg4C = 0xD5
4. Regd44 = DKkREB3I2K
5. Reg6e@[lF] ! [
546.3 WOR
WOR wor _tidrer € RC32KRC32K
I worcl k_pel
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Wor_timer_set

A
A

]

Wor_rxtimer_set

wor timer  settandby + I standby wor _timer[15: 0]
X o¥ wor _rt_time[ RE3QK - I~ WOR n -
WOR EReg60 ¥ 0xO07

5464 WOR_EXT

WOR ¥ D fi standbly ¥ L
~ b 2 WOR' r1ern 1 ¥ L “1T"negq wor _ext
* TTReg5A&[w] L RSYqlpreambdyencwWhRkred 5AE3T &p +
LF Lstandbly L 2 WOR ny
54.7 r
RFY KR r FTPORY ‘ £ IR 'GPl 02 e
r H FnRSET 17 nRSTu RF [ SPI n
RF r [ RF 1Y Ln I RF
Av . #
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5.5 RF

551 RF +

552 RF ¥

56ERF
State/ mo(Description Command
SHUTDOWN |RF gf SDN
| DLE RF [ fi P r T | DLBN
STANDBY EF LR STANDB ¥
FSON RF 1 ! 0 : FSONN
R X RF RX n
T X R F TX n
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55.3
1. 1 FSHUTDO®&N
RF SDN A TRF ff I RFY [
N710mMA
2. I DLE
n r 1 1 DLBEn TRF A1 DLE t [ | n
® T

3. STANDBY

N ff STANDBY 1RF o i e 17 i
r W nNH  RECSu T RFANSTANDBY 21 f I DLE g
4. ' FS o8l
RF H v I | LTX/ RM D i TX/ RXr
5 1 rT7x
Li ~ n 1T RFQ PLD VC® i PLL L i
I " H ! Iy A i T Q H I > {
~ H P sSry™ ¢~ I 2t 1 RSSI
L ~ter ~te i g ! ¥ LRX_ACKI I
~ i 2 L Ty (]
[ " [
6. R
LRX n 1 RFQ PLIL vco Il s g FLNAMi xer
PGA ADE r RF L ~ 1D 2 nlRQ H L
| DLE STANDBYTI rq AUTO_ACK iRF L
~ b " i ACH ® L1 DLE

554 GPI OX

RF 3y GPIOI 3 | nRSTI GPIO2€ | nIRQ GPIOOI y GPIO ~ i F
i er
RF ., @ X H Tpkt fFhBOIflegygX H r 7 rpkt _Sf¢ag
4y Ef V4 Vo (A [FI FO_f |l BEgFO feuplt yi
FI FO dmpty FI FOr full
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€

5541 GPI

nIRQq NRST
41 GPIO

@)

GPIOO € 0
i r

s YXGPIO[2]

E

5-7TEGPI1 O i

A

e fjs | £+ € nRST g

T

RF vy

R/ W

ni rdyi r

nl RQs
OEout put
IEi nput

OE

R/ W

gpio_dir

gpiof 8]
OEout put
IEi nput

R/ W

gpi o_dir

gpi o[ 2]
OEout put
IEi nput

r n

0x4D

R/ W

ni _rsel

0 xBr
0 xEft
0 xBBt
0 xBt
0 xBEr
0 xHt

0 xH

nl RQ
OxBpkt _T1 agT

F

X

X
X
r
r
X

X

0 xBElp k t
OxBR2preambl e _int
OxBsyncword_int
OXHEFI E®I1 ag

OxBbr €f k Regll1l[ 2€0]

84

X

E
X

pkt

preambl e _

syncword_int

nt

dat a
dat a
_switch
_switch
dat a
dat a

Ot hEg s

OxEcwor _event

[
n

-
)

Ox 4 E

gpi o_0 _

n

gpi og0]

Regd4DJ[ 3:

Ox4F

gpi o_ 2 _

(7]

gpi 0g?2]

Regd4DJ[ 3:

5542 X

GPIO &°

GPI 028"

Val ue

Na me

5-8E

O0xO0

pkt _fl ad

I

pkt

_fl ag™(

X

pkt _ins,

X

preamble_intX syncword_int)

Ox1

pkt int

X 1~

0x 2

preambl

pr eamblXe

0x3

syncwor

c

syncworxd

vi. 1
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Val ue Na me !
0x4 FIFO fl gRX FIFQ® I TX FIF®
21l Regll[ 21 0]
RegllE2: 0]
00Br x _cl k
ooBExtal _cl k
O1®Bxtal _cl k/ 8
0x5 breclk 01Bxtal cl k/ 16
10D
10Ht x _Tcl k
11BY RC32K
11BADC _cl k
O0x 6 rxdat a 2 y
0x7 txdat a fi T + y
0x8 tr _switdagl g
0x9 tr_switgqd T g
O0xa rxdat a -
Oxb t xdat a -
Oxc wor _evern 7
0xd Hi |
Ot her s Lo | u
555 FI FO VW
RF'Y 256 FIFOl 4 e 128 FIFO+ efi 8 [ FIFO a
it FIFO FD ir i F @ fi L FIFO ruy
7/ RegOE[3] 256 | i1 256 FIFO™
L FIFO i i FIFO [ FIFO
I FIFO [ i RFY D 7 r
5551 FI FA
FI FQ r E
59EF | FA A
0x50 7:0 |R/W |rxfifo_wr|RX FIFOIT 0x80
0x51 7:0 |R/W |rxfifo_rd/RX FIFOIT 0x80
0x52 7:0 |R/IW |rxfifo_dalRX FIFO
0x53 7:0 |R/IW |txfifo_wr|[TX FIFOI 0x80
0x54 7.0 |[R/IW |txfifo_rd/TX FIFOI 0x80
0x55 7:0 |R/IW |txfifo_dalTX FIFO
FI HO E
O0xO0E 3 R/W |[fifo_shafjOERX TX 128 FIFO
IERX TX 256 FIFO
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0x9F 5:0 |[RIW |[fifo_ empd X FIFOLFIFO wa W
fifo d1a@ag
0XxAD 5:0 |RIW |[fifo ful |RX FIFOIRX FIFO/
w fifo_d1ag

5552 FI FO ¥

RF °® @y 128-byte  FIFOI 4 | RX TXg [ @ wF r n-
I fifo_share en € 1 Mey FIFO ~ "y 256-byte  FIFOI TX RXI' ~
e r
5553 FIl FX

n TXi fifo_empty_thre wi™ i u I wififo_flag, X
7 RXi fifo_full_thr e Wi~ cm oy wi fifo_ flag, X g
5554 FI FO
1. RXT

v o B Wy o 3 r Reg6028 fox I Mcu L
nl RQ E

A. Reg61

B. = Reg61[ 7:e40xIiD L+ ~ r

C RX FIFOIReg51 3 0x80

D. RX FIl FORead [Rexg®2

E RSSIRe g0 &5 4 ~ 8 ~ RSSur

F n i r
2. Q Ifq i

v B Wy no ~ E

A TX FI FOEReg53[7:0] = 0x80

B. i TX FER&®OgS58ata

C. "1 EReg60 = 0x40

D. i Ef = - Reg6li[ 4k 1 i r oo nl RQ

v py X T = i r

E. i i TX FIFOI RATX FIFO M ¢
3 qjTX | t
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y i 2 FIFO | " I fifoHfl ag
H " L 2i nm o Reg61 bX TX FIFO © fi
LTX Fi i of r
4, i RX 1 FIFO
1 g FIFO T " | fifoHfl ag
H ~ o L 2inm Reg61 00X RX FIFO © 2 i
H L F r
5.6 +
RF o " + 11 1¢e Te r
. Direct 1T TX TIf Y n GPI Of Li Pel
RX TI'1 Y - N GPlsO 27
. Packet i ~ r FIED ~ 41
~ T~ a4 r
5.6.1 FDir@ct
[ direct€ MCU GPIO {1 § I TXRX " s
g DirectModel 3 ~ € ModeOi RF « | TXIRX = A

H MCU n +4i
56.1.1 Dirett

51 Di r efct A

8 E
O0x0E 2 R/ W Direct m(OEdi sabl e
l1IEenabl e

5.6.2 “FTPacleet
"I Packet€X Payload n FIFO I RFY Hey 128 FIFOI
EEREAA y 9 TN~ e 256 FIFO+ efi i
~ r + 7 ' T Preamble  Syncword ¥ | Preamble
~ 256y I Syncword”™ 0~-8y r
~ o Manchester] FEC{ Whiten 10 CRC [ CRC”
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8] 164 24y 32 I 3 CRC o [ Syncword Payload”™
r BQ ur BQr CRC Syncword Manchester  ~ T
56.21 Modefl
5-1 EMo d el A
~ _I_ E
0 & oi i TX FKFO
i MCU n 8 i
O0xO0E 1:0 |R/W|packet_ mdoOE 10 + )
1& 2l TX FXFO 1y 2y
r e’
1E 3l l ength, add
segnum
56.22 MODB
MODE O e FIFO r " TXRXI L mMcu A ni TX
D' §  TXFIFOX [ RX D L FA fi L RXFIFOXT 3 RX D
Preamble  Syncwordy 5 TX " D (A Preambley
Syncword DataPRy I Data TX FIFOI 3 FO RF +1
Manchester FECWhiter/ Manchester
A A
r N N\
Preamble SyncWord Data
0~256 Bytes 0~8 Bytes N bytes
5-7TEMode O
56.23 MODH
MODE 1 ~  Preamblej Syncwordy Data CRC i Data TX FIFOI
Payload_len[15:0] -|-r RX Data Payload_len[15:0]
+r
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Manchester FECWhiten/ Manchester

A A
( Al
Preamble | SyncWord Data CRC
0~-256Bytes| 0-8 Bytes Max65536bytes 0~4 Bytes
N J
g
Payload CRC

5-8EMode 1

56.24 MODR

MODE 2 ~  Preamblej Syncword) Lengthy Data CRC [ TX | Length Data
7 TXFIFOI Lengthe TXFIFO s 1y T2V I Lengtheay u
i “w 1 RX T Lengthe L = 1y A I Lengthe ey
u “w o L Length a 4 Data r

Manchester FECWhiter/ Manchester

A A

( \la N\
Preamble | SyncWord Length Data CRC
0~256Bytes| 0-8Bytes | 1-~2bytes Max 65536bytes 0~4 Bytes
N J
N
Payload CRC

59EMode 2

5.6.25 MODB

MODE 3 ~ Preamble Syncwordy Length) Address) SeqNumyj FCS24 Data CRC
r Length) Address) SeqNumy FCS2+f € payload 37 Y g 1 Address ~
Length A 5= 1 Length Payload_len[15:0] I 3 Payload ~  Length L
CRC A [ SegNum € ~ [ n- e " T
FCS2[7]: o ACK i L ACK ib " i&ACK ~ i r
Length q I3 Payload_len Payload r
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Manchester FECWhiter/Manchester

I\ A
( \ )
Preamble | SyncWord | Length | Address| SegNum| FC8 Data CRC
0~256Bytes| 0~8Bytes | 1~2 bytes| 0~4 bytes| 0~2 bytes| 0~1 byte Mat’)‘y?gf% 0~4 Bytes
N Dataonly CRC Y,
<
Payload CRC
5-1&@EMode 3
56.3 Preambl e
TX I Preamble a 1 37 +i [ 1 RX I Preamble
*' D PREAM OKX . g ~ Sa X T

56.3.1 Pr eambil e

551 EZPr eambl e A

preambl ey E

0x 0D 4 R/ Wpr eambl e_en|OEdi sabl e
l1Eenabl e
0x0C 7: 0R/Wtx_preambl ei preambliel .

preamkl e €V X 3
E

OEdi sabl e
l1Eenabl e

O0x10 2 R/ Wpreambl e_in

AER TR
0x37 7: 0R/ Wcsrst_ | en LReg3¥%54 13 e
L preambl e
w i E
0x 38 4 R/ Wdemod_comp _|OEdi sabl e
l1Eenabl e
0x73 7: 0R/ Wpreamble_vail = a
564 Sync Word
Sync Wordag | I Bit w g X T
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56.41 Synci
51 ESync 1 A
Syncwor dg E
0x0D 5 R/ Wsyncword_en|OEdi sabl e
lIEenabl e
Syncword €Y X g
. E
O0x10 1 R/ Wsyncword_in OEdi sabl e
lIEenabl e
8 E
4 R/ Wsync_man_en|OEdi sabl e
lIEenabl e
bit E
3 R/ Wsync_bit _ or|OE ur LSB
1E r MSB
E
O0OB{ sync _id_1}
OOB{sync_id_1, syn
O1B{ sync_id_1, syn
sync_id_3}
O1BH{ sync_id_1, syn
sync_id_3, syngc
0x 74 lOE){sync_id_l, syn
sync_Bgns8,id_4,
sync id_ 5}

2: 0{R/ Wsync_1len 10B{sync_id_1, syn
sync_id_3, sync
sync_id_5, syngc

11B{ sync_id_1, syn
sync_id_3, syngc
sync_id_5, syngc
sync_id_7}
11B{ sync _id_1, syn
sync_id_3, sync
sync_id_5, syngc
sync_Bgne¢, i d_ 8}
0x75 7: 0/R/ Wsync _id_1
0X76 7: 00R/ Wsync _id_ 2
0x77 7: 00lR/ Wsync _id_ 3
0x78 7: 0lR/ Wsync _id 4 Sync Weid F
0x79 7: 0lR/Wsync _id_5 sync_I|l enffF [
O0x7A 7: 00R/ Wsync _id_6
O0x78B 7: 00lR/ Wsync _id_ 7
0x7C 7: 00lR/ Wsync _id_ 8
565 Length
F ~ ''"'Length F' 1 3 I urw g
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56.51 Lengtih

51&£Lengtih A
Addr es/Bi tftR/ W |[Name Description
~ + eay [
E
7 R/'W |l ength_byte
9 -0y — | OE v I
1E =
O0XO0E I -
1y 2y ¥ e +
E
6 R/W |Length_sel OE 1
1E 2
0x6A 7:0R m3 rx_payl oa - 31 |l engt h
0Ox 6B 7:0R m3_rx_payl oa - 3 1 l engt h
- 3 1 +E

0x80 5 R/W |m3_|l ength_en|0OEdi sabl e
l1IEenabl e

0x7D |7:dR/ W payload_len[p?yI%Md 1
O0x 7E 7: R/ W |payload_1len] p?ylc;ald 1
N 3 1 r E

0x81 1 R/'W |m3_addr _pos_|OEaddressendgth
lIEaddressenfsh

56,52 MODE (@ ength

MODEX0 TX' 0 TX FIXF@ i 1 RXRXD L
FA iLRX FIXFON MODEX@®ayl oad | ehgmh

Preamble Sync Word

Real p\a/yload length

51 EMODE O

5653 MODE 1 ength

MODEXipayload_| enfReg7D, RReaE} payl oad | ength
Payl oad _lltenReal payl @&8d blyadlersd Wl oad _ ¢ &n

Preamble Sync Word CRC

Real p\éyload length
5-1 EMODE 1
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5654 MODE 2 ength

MODE X2 payl oad FeERO@tyh Fay Il engthlength
[

Preamble Sync Word CRC

Real p\a{yload length

5-1 EMODE 2

5655 MODE 3l ength

MODE X3 Lengmth Faq iea E ~ 6" i
7 TX Tl ength I nRX 1 l engff I3 | l engt h
q |3 - |l engt h

MODEXBLengtFlg (Reg8O0i[mB] d3kngt h_"emi=0) TX RX
i Real payload | ¢ReggiAD, Reg7E}, | Regl hpagl oad
Payl oad_( en

Preamble Sync Word CRC

v
Real payload length

5-1£E£m3 | engt hMODEO3

l engfh m3 | engtéh fen=DX RX T Payload= Address
Seqgqnum + FCISRX AddDaeésas / Sedqnumag/ | FCSPE
i K o1
Payload len<15:0> =17
Addr_en=1

Addr_size <1:0>=2
Segnum_en=1

Segnum_size =1

Fcs2_en=1
| Payload™  Address + Seqnum + FCS2 + Datai 4 4 | Payload 17 +
1=18I Address 2 (Addr) + 1 = 31 Sequence Num 1+1=2i FCS2
e 1l 11 Data 18-3-2-1=12y byter
i B 2
Payload |l en <15:0> = 17
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Addr _en = 1
Addr size<1l:0
Segnum_EN = 0

Seqnum_si ze

I
[EEN

Fcs2 en = 0
| Address + Sedgrnun + FaCtSa2 18
- g -
MODEXBLengtosh (Reg80im3] Eédngth _“emi=1)TX Ipayload
|l engt h {Reg7D, RegmRX} I payload | engthengtih

Length F O Addregs " payload | emgth

U Addregsim3 _addr€en=0

Addr &gs “TPayl oad Length + SegnudiXSefm@${2n + Dat
FCS2Ii q | payload”Ldreqntgh h+Seqnum FCS2+Dat a

Seqnum FCS2

Preamble Sync Word | Length Data CRC
Seq.Num | Auto.Ack | Res.

. J
Y

Payload
51 87 0 ~ I Addr £ss

Lengtoh | AddrEgsIim3 | engtihm3enadldrd ery=play!l oad
I~ length+Segnuml FE %X+ Daltean g t'h Payload | en <15:0>

r Length $uvPeayd oad | ed < Fwe0d>5I5Length Bytle
vy byte Length _BidPayfohd | eni<l15ue655i3ength Byte
2y byte 1 g RX 1TRX l engt hengt h+layl oadry
i} TE
b+ E
Payload_| en <15:0> = 17
Length_size = 0
Segnum_EN = 1
Segnum_size = 1

Fcs2 en = 1
I Paylobadlegth + Seqnum % 4FgBPayl Patda 17 + 1
= fLBength 1l Sequence Num + [ILFE€S2 €1l niDat a
181-2-1 =yDb4te

Segnum +F FCIS2MDat a 181 =yb¥te
l ength Isvilzength 2I unlbDat a 182-2-1 =yb3te
Segnum +F FCIS2MDat a 182 = vylbeyt e
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U Addresbk3 Addr _posliAedr esengt hA:Bg t e
ADDR LENGHAHITADDR Ag IPayload Address + Length

+ Seqnum + FICRBeal+ pbaaytlaoad | engt h Payl oad _1| en
[
Address Segnum FCSs2
Preamble Sync Word Length Data CRC
Dest.Addr | Src.Addr Seq.Num | Auto.Ack | Res.
e
Payload

51 AddreskAddredsengt hAsByt e
Addresb3 Addr _poslfédddresgngt hAsBg tie 5 TX |
Payl oad= (addr _size<1:0> + 1) 41X Addpaewlsoad_ | engt |
addr _si zekdayl>oad I @nyth<gbhength Byltpeayl oad_| engt h+

Addres®ayl oadrg l ength_$siUupayfodd |l endth<7:0>
we 25/5Length Byiltywbyte | engt h Islipgeeyl=odd_| engt h<15
I Wwe 6 553ength By2ybyte | gJRX 1TRX l ength
ilength+iAddres#®alyoad 1 + TE
b+ E
Payl oad_| ength<15:0> = 17
Addr _en= 1
Addr size<1:0> = 2
Length_size = 0
Segnum_EN = 1
Segqnum_size = 1
FCS2 _EN = 1

i Payl badddress + (Length +iBCSiIIXIRAd82 essDat a)
2 (Dest. Addre)ng# hi H Skequence Num ® F FLS2

€1l MPayload 3 + (17 i+ nml)bat a21 181-2-1 = 14
y byt e

Segnum +F FCIS2MDat a 181 =yb¥te

| ength Isvilzength 2I unlDat a 182-2-1 =y b3t e

Segnum +F FCIS2MDat a 182 = ylbeyt e

U Addss 13 Addr _posliAagdr es®ngt hA Bgt e
ADDR LENGTRHI MODEIPlayl oad Length Byte + Addr ess
+ FCS2 I+Reéalt apayl oad | €ngth Payl oad _( en
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Address Segnum FCS2
Preamble Sync Word | Length Data CRC
Dest.Addr | Src.Addr | Seq.Num | Auto.Ack | Res.

~
Payload

551 EAddresbAddres®ngt hA Byt e
Addresk3 Addr _poslfdddresd®dngt hA Bgtle 50 TX |
Payl oaB1l + payl oad Il'lefqmanl<d®&d Ol>enyt h<ghe@ygth Byte

Y oI Payl oadry l ength_bidpeay+todd_ | endt hwze: 0>
25/5Length Byiwebyte | ength Isligeyl=odd _| englt h<15: 0>
Wwe 6553ength By2wbyte | 5 RX T1TRX |l engt h
l engt h#layl oadr + TE
b+ E
Payl oad_ | ength<15:0> = 17
Addr _en = 1
Addr _size<1l:0> = 2
Length_size = 0
Seq_en = 1
Segnum_size = 1
FCS2_ _EN = 1

Il Paylbadlegth + Address + Seg/BsumliPa¥iC62d+ Dat a
17 + 1Leng8h 11l Address 2 (Addr ) Seqlenc8 Num

1 + LFes2 e 1l uniDat a 181-3-2-1 =y blt e
Seqnum +F FCiS2MDat a 1813 =yb4¢e
|l ength_Birtempt=h 1 2 ul Dat a 182-3-2-1 =y10
byt e
Seqgnum +F FCIS2MDat a 182-3 = vylb3yt e

56.6 Addresd: MODBE

56.61 Addreds

51 EAddr esst A
- 31 E
0E1l
0x81 5: 4R/ Wm3 addr _si ze 0E2
1&S3
1E4
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- 3 1 4 €
| ACK I
2 R/ Wm3 _addr _split L Y
OE F w
1Ew
- 3 1 +E
0 R/ Wm3 _addr _en OEdi sabl e
lEenabl e
O0x 82 7: 0 R/ Wm3 _addr _val |7
0x83 7: 0 R/I'Wm3_addr _val][1
0x84 |7:0/R/Wm3_addr _val[2 3 1 gt
0x85 7: 00R/Wm3 _ _addr _val [ 3
0x86 7: 0lR/'Wm3 _addr _bit_m
0x87 7: 0lR/Wm3 _addr _bit_m ~ 3 i mas|
Ox 88 7: 00R/ Wm3_addr _bit_medld r Fr
0x89 7: 00R/Wm3 _addr _bit_m
5-1&M3 _ ADDR_SI ZE
ADDR_VALUE
ADDR_SI |
<31: 24 <23:16 <15: 8> <7:0>
0 a
1 a a
2 a a a
3 a a a a
567 seqnuml: MODBE
MODE 3X1 i  Sequence Num+# €~ Y Pel X Sequence Num
"fqtb XT = i) W
56.71 seqgnuin
51 Eseqnum T A
- 3 ITsegqnum E
5 R/ Wm3 _seqnum_aOEseqnum { Re@8ReR}8
1IE 'Y seqnum 71
- 3 Isegnumg E
0x 8A 4 R/ Wm3 _seqnum_eOEdi sabl e
l1Eenabl e
- 3 Iseqnum E
3 R/ Wm3 _seqnum_Db OE8bi t
IE16Dbit
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Ox 8B 7: OR/ Wsegnum_Reg]| )
- 3 I segnwm
0x8C 7. 0R/ Wseqnum_Reg]|
568 FCS2 FMODB ACK €
56.81 FCS2i
5-1&FCS2 i A
- 3 1TFCS2 a E
0x 8D 0 R/ Wm3 fcs2 en |OEdi sabl e
lIEenabl e
0Ox 8E 7 R/ Wm3 _fcs2_val - 3 IFCS2 ACK re
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OESPI J X MSB s
CSN [
1 CPOL R/ W|O 1E y A
OE y A u
CSN r E
0 CPHA R/ W|O0 1IE ey Ty
OE " vy Y
13.3.2 SPI SPI__BﬁH&DEC%HG
P W
31: 1|RSV - H
15: 8/]BAUD1 |[R/ W|O SPy e 4
S Py ' 4 [
_ 4 2L25A E r~ 2
7:0 |BAUDO |[R/W|10 25@ 0 i e 0
F = AHB{BAUD1, BAUDO}
13.33 SPIY SPI _MEMO_ WACEO #)
r W
31: 2RSV - - H
S Pil 3
20 |WRITE_NORMAR/ W|O0 1E & SPl E
OE { SPI
S Pil 3
19 |READ_NORMALR/ W|O 1E & SPl E
OE { SPI
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QSPI

18

ADDR_LI NE_ §

R/ W

¥
1IEAddriess
W
OEAddr gss%

7 X_MODE

17:

Para_ No2 R

R/ W

01

¥
OBFg 1 2
OE1 2
1ET 2
1EH

ely byte
e 2y byte

15

Para_ Nol R

R/ W

¥
1Eq T 11
OEFo T 1

le'" y byte

14

Para_Ord2_H

R/ W

{ ”
1:
0:

=
—

F At 2

13

Para_Ord1l_H

R/ W

1:
0 : —r:'

—_— —
—_— =

12

WRI TE_NO_ DA

R/ W

1E
OE

11

READ_NO_ADLE

R/ W

1E
OE

F1 ADDRESS
it Address

10

WRI TE_NO_AT

R/ W

1E

¥
¥
¥
¥
¥
OE ¥

Fi ADDR
it ADDR

ADDR_LI NE_ §

R/ W

tr E
lIEAddress
OEAddr gss$

7 X mode W
.T.

ADDR_WI DTH

R/ W

10

r

0 & r
0O E r
1& r
1EH

1
2
3

5 b 5 M
<< =<

Para_No2_W

R/ W

00

tr E
OBEFo 1 2
OET 2
1E&T 2
1 EH

e ly byte
€2y byte

Para_Nol_ W

R/ W

r E
1Eq 1 101
OEFg 1 1

le" vy byte

CON_RD_EN

R/ W

9 r T
1E g
OEf g

Para_Ord2_\

R/ W

¥
1E i
OE T

Para_Ord1l _\

R/ W

£’ [
1E i
OE ol
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QSPI

SPI g « E
0 SPI _EN R/ W 1Eq SPI
OE SPI
13.34 SPI N SPI _CMWDEOQCh)
r W
31: 1|RSV -
15: 8{WR_CMOR/ W|O SPIY n
7:0 |RD_CMOR 0 SPIY n
13.35 SPI 1 SPI _PARW_R1®)
P W
31: RSV - H
23: 4§SPI _PAR 0 SPiI 2 Yy Yi WK
7:0 |SPI _PAR 1 SPiI 1 Y Yi WK
13.36 SPI 1 SPI _PARWKN_ W1@®)
r W
31: RSV - H
23: §SPI _PARAR/ W|O SPIT 2 Y Yi 2 wX
7:0 |SPI _PARAR/ W|1 SPIT 1 Y Yi 1 wX
13.3.7 SPI SPI _PGT WSET 8)
P W
31: 1RSV - - H
15: dSPI _PGT|R/ W|O skl + n | Ky
Y re0. us
13.3.8 SPX g + SPI _ | NW EBRI1CH)
P W
31: 2|RSV - - H
¥)(| S r E
1 OP _ERR|R/ W|O 1E X9
OE X
X 3 E
0 | NTEN |R/ W|O 1IEX &
OE X
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QSPI

13.39 SPX SPI | NW UB2 ®)
rW
31: ZRSV - H
X r
o Y [ X
1 OP ERR_ST|R/ W|O 1E X
OE X
1 0
n X |
SPI _PGT_SETL i re1
0 | NT _STATU|/R/ W|O 1E X
OE X
1 0
13.3.10S P | SPI _STAW UB2 #)
r W
31: 1lRSV - H
r
0 SPI _REAR/ W]|1 1IEQSP I
OEQSPI i FLASH
13.3.11S P SPI _RXBUIE?2@®)
rwW
31: ol RXBUE R s SPI 8/ 1,6/ 3:2SPI
13.4 g

1341 QSPI FLASH

REG_QSPI _CTRLBI T5

1. QSPI i

2. i

3. REG_QSPI _BAUD !
10 W

4. SPIH

5.

6. i n

7. i n

vi. 1

REG_QSPI _CTRLBI TI0

REG_QSPI _MEMO_ACBI T& SFPl

REG_QSPI _CTRLBI ™3

REG_QSPI _MEMO_ATC
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QSPI

8. [N S Y

REG_QSPI _PARA[R

9. REG_QSPI _CcMD §{ i nor

10. 0 FLASH X

r

1342 QSPI FLASH

=

QSPI i
2. i

3. REG_QSPI _BAUD ! i

10 Wy

4, SPIH REG_QSPI _CTRLBI T10

5. REG_QSPI _MEMO_ACBI T@ SPl

6. i n REG_QSPI _CTRLBI ®3 N /b/

7. i n REG_QSPI _MEMO_AKLC i
A

8. (N S Y REG_QSPI _PARA[ W

9. REG_QSPI _CcMD f{ i nr

10. REG_QSPI _PGT_SETj r

11. FLASH X A r

12. fi - FLASH busy n O FLASH I
REG_QSPI _PGT_SEfT i n er I 1

13.4.3 SPI

1. REG_QSPI _MEMO_ACEBI T-18 g SPI r

2. SPI el i QSPI FLASHI i SPI

QSPI FLASHY

e I 0

Na T

T3 g

3. 5 REG_QSPI _RXBUF SPI
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Cache

14 Cache

14.1

Cache] QSPICor t eX MO

QSPA Y n

Cn

7]

QSPI

0 A r
Cache X r E
CPU -BUS - Cache 4% QSPI
14ECache
14.2 |
Dat a SegpakK e
Dat a SR@akc he o SRAMI wondthal f wooyrtde
14.3
Cache EOx20004400
l144ECache A
W
0x00 CACHE _CR Cachéd
1431 4 CACHE @R EO 6)
r W
31: 2/RSV - - H
1 Cac ke Yol CacH
=Y I v Ar
1 CACHELRW 0 1E Cac IXe
OE F CacKe
I~ COUNTFLAG
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r W

Cachyer
0 CACHEN |R/ W|O CACHEEN Gacohe

CACHEEN Ga cllye
144 g
1. 3§ Cach¢é¢ CACHE _ _EGACHE _CLRLX
2. CACHE fEQI1 ¥ Cachae I Cache Dat al+Sgac®8RAMN

CACHE €N | Cache Datal Spacer
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15 CAN

15.1
CAN(Controller Area MNetworky 4 i CAN2. OIA/ B
(
15.2 |
l 17 1 | u B
0 v H I FoL- X ¥
I BQ 3 " 1T vy 4 CAN + LCANuUpI |
r
. I D r
. +r
L0 HoL [
, A
s F- I ' H 18Q H
15.3
CAN EOx40005C00
15ECAN A
W
0x00 CAN_ MR
0x04 CAN_CMR n
0x08 CAN_SR +
0x0C CAN_| SR X
0x10 CAN_| MR X 9
0x14 CAN_RMC FI FO vy
0x18 CAN_BTRO 0
0x1C CAN_BTRI1 1
0x20 CAN_TXBUF i
0x24 CAN_RXBUF
0x28 CAN_ACR y
0x2C CAN_AMR
0x30 CAN_ECC
0x 34 CAN_RXERR
0x38 CAN_TXERR i
0x3C CAN_ALC 3
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W
0x40 CAN_RXADDR
15.3.1 CAN_MR EO ®)
P W
31: 8/RSV R 0 H
RX_FIFO
- RxE cilw 0 }E r RX_FIFO | I
_ e 0
0E .
6: 3 |RSV R 0 H
r ¢ E
1IECAN ¥ ‘
OECAN £ 1Y
2 R M R/ W|1 ‘ X F i I
) ] r )
‘ r ¥ d r T
r
rE
1IE RM=I0CAN f§
! L OM RIW]O OE RM=I0CAN
r= r
£\ r E
1E 9
0 AF M R/ W|O OEa O
I’Q r
E Five L ICAN+4+ WFD CAN FrFDi ACK
31 A W | 1] I FD |
“ 17 CAN AT
15.3.2 n CAN_CMR HO#)
P W
31: 3|RSV R 0 H
i ¢ E
2 TR w 0 1E " F J
OE i
X 3 o rE
IEw X
OE X
TR AT " Vi3
1 AT w 0 3 ™ “TTFD J
rx = o J ¥ ie
X T R"Y NX TR €1
"3y TR €0 0 |
~ ATe 1 0 9
0 RSV R 0 H
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CAN

15.3.3 CAN_SWR EO 8)
r W
31: 8/RSV R 0 H
FI FO E
7 RBS R 0 1IEF 1 PO
OEF | FXO
2 E
6 DSO R 0 IERX FI RORX 2X ir o €
OE p 21 i 2
i BUFFERE
1IET BUFFER CPU R
5 TBS R 1 OEf BUFFER i
T CPU r"TBS &
i T “MI YF O fi
4 RSV R 0 H
rE
3 RS R 0 1IECAN
OECAN g
i ¢ E
2 TS R 0 1IECAN I
OECAN g7
rE
1E y CAN L
1 ES R 0 P +
OE
r
1E r CAN 4 noo i
X tr oa gi e
1217 e Of CAN "' 1
' i LcPu RM r
0 PR R 0 ¥+ 1T CAN 128 H 2
11y rod i r
X ir g €
OE r~ J
15.34 X CAN_ | #REQ ®)
rW
31: 7/|RSV R 0
3 b X r E
CAN J X 3 €
6 AL RITW 10 I+ 1710 0 ALC I b
H3 X Cor 1 X
X r E
SR ES BS 0 |
5 E WI R/ W|O X e i 5 CAN .
2 i r 1 X
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CAN

P W
"X +-rﬁ
CAN 2 " ()
4 EPI R/ W |0 el” L - "L|"eJT
roorcp 1 X
X r E
Fl FXO CAN ICAN
3 RI R/ W|O o 1r 0 i cPU R
ir i e nt R X
FrRME I RMGFD " i
i X r E
Tt X 0
2 TI R/ W |0 A TvE A1 o
r LTX RAM
X r E
1 BEI R/ W|O CAN i L I
BEI, 1 X
2 X r E
0 DOI R/ W|O i FIFe® 1 DOl 1 X
1535 X 3§ CAN_| MR E( ®)
P W
7 RSV R 0 H
3 ™ X 8§ rr3a CAN ‘ i
mH 3 € CAN T X E
6 ALI M R/ W |0 IEo ALX
OE ALX
X & 19 CAN_SR
BS ES b i X E
5 EWI M R/ W |0 IEs EWK
OE E WIX
"X a rra  CAN {1
" i X E
4 EPI M R/ W|O0 lEs EPX
OE EPX
X & rE
3 RI M R/ W|O0 1E9 RIX
OE R IX
i X o E
2 TIM R/ W|O0 1Eaq TIK
OE T X
X & rra CAN T
X T i X E
1 BEI M R/ W|O0 lEs BEX
OE BEX
eX 9 rE
0 DOI M R/ W |0 1Eg DOK
OE DOK
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CAN

15.3.6 CAN_RME H14#)
rW
7:5 |RSV R 0 H
FI PXOCAN v t
FIFO~“n Y16 rour
) Y -RX FIl FO:
4: 0 |RMC R 0 - o1
o QN EQGE QQ
E data_| engt Re_1¢ o dGA N
e0O data_lengfth_co
15.3.7 CAN_BTWROEL 8)
r ﬁTK o e D[‘
r W
31: 8RSV R 0 H
E
t SIW=t SCLK x $2Wx0 S4 W)
e | F CAN + A
7:6 |SIJW R/ W|O . g c o rsJw
MH Y 0" yr
[ @ X1 D PBS1
Y © 1+SJyW SCILK PBS2Yj
1f1+SEWtSCLK H L
4 W
) t SCLK=2 x tCLK x (32 x
5:0 |BRP R7 @0 BRP.3 + 4 x BRP.RP.4#2 +xi
1TXItCLK = 1/ fPCLK
15.3.8 CAN_ _BTRI1IEL®)
r A1~ ow Or
rW
31: 8RSV R 0 H
r E
7 SAM R/ W|O0 1E P r XMl €
OE ' r 1 €
Ti me Segment 2
6E 4 TSEG2 |R/ W|O t TSEG2= tSCLK x (4 x 1
+ TSEG2.0 +1)
Ti me Segment 1
3E0 TSEG1 |R/ W|O t TSEG1= tSCLK x (8 x T
+2 x TSEG1.1 + TSEG1. (
CAN rorx FSYNC €EG x tiISGLK 1 2
TSEGITSEG2 gy
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XTAL | | | | | | | | | |
_J Lok ﬂ
Baud Rate Prescaler (BRP)
> lsr_‘l I‘-
CAN | | | | | |
ol 4! JJ
4 + b ¥
IsynesEG trseci trseGz
+ nominal bit time
e | |TSEGL | | | T§EGZ | e
sample point{s)
15.3.9 i CAN_ T X BW FE 7 ®)
r W
i 7 0 CAN |
CAN 1
310 TXBUF W 0 f Y i I
ISR X A Tki~ ‘
Li Y 0 h
15.3.10 CAN_RXBWFEZ #)
r W
7 O6n CAN
CAN 1
310 RXBUF R 0 6 - Y FIEO &
r o €
L CAN I RXBUF L 'fdatabuf DLC?”
| € 0-8By € s
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31 224 156 78 0
databuf7:0] id[20:18] | rtr | 4'bO id[28:21] ide| rtr | 2b0| dic 15t rx
31 0
databuf39:8] ond
31 e 0
8h0 databuf63.40] 3%rx

CAN RXFIFO for 1bits ID

31 224 156 7 8 0
id[12:5] id[20:13] id[28:21] ide | rtr [ 2bo] dic 1 1%

31 8 7 0
databuf23.0] id[4:0] | rtr | 2bO ond 1y

31 0

databuf55:24] 39 rx

31 87 0
24'b0 databuf63:56] 4" rx

CAN RXFIFO foR9bits ID

CAN i RMC © 10 CAN+ P RX FIXF® 0
I Ay 32 I RBS 7 o IR+ o
15.3.11 \ CAN_AGR H2 8)
) L ¢ X Mr | CAN 4 X
i L J RX Ft FO y [ A CRBA CR@
' AMRBA MR® r AFM”~ ) ry
X 1 e 4 [ e | i~ L~ 3 I RTR
r T 2Y r F ST V Vo PaHd 1 !
L X € i~ L3 ¢ RTR 7 X Moo
F r
0 D May r L D @y i
fi RX FIXFO Y T L Y FIFO
X T Lo Ty D I 3 IRTR ty r
Y ) I 3 RTR 1XF i AMR 1
AMR3 ., ir F P
r W
" \ i 3
3EO0|ACRS R/ W 0 . ) M H
ror I r
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15.3.12 CAN_AMR H2 G

) L ) X Mr TCAN 4 X
~ L J RX Ft FO \ I ACRBACR®
FAMRBAMR® wmr
r W
M H ror
310 |AMR-® R/ W 0 Ty rooe 1 F
ACR X ‘
F NoF 3 rn 1%/ 29 € r r E
. €\ E

CAN ADDRESS 16; ACRO

CAN ADDRESS 17; ACR1

CAN ADDRESS 18; ACR2

CAN ADDRESS 19; ACR3

76543 [2][1]0

71654 [3]2[1]0

71654 [3[2][1]0

716154 [3][2][1]0

U

CAN ADDRESS 20; AMRO

[ —)

unused

CAN ADDRESS 21; AMR1

CAN ADDRESS 22 ; AMR2

CAN ADDRESS 23 ; AMR3

7|6‘5‘4|3|2|1|0 7‘5‘5|4|3‘2|1‘0 7|6|5‘4‘3|2|1|0 7[6‘5‘4‘3|2|1|0
l | | o ] l
unused
S|s|& |8 |32 |8[a((8|2 2|« lelslslslzlzlelldlalsls sldls|s
s|c|d|ala|a|a|d|(e|s gk 2|2 |2|B|2|E|B|2) )8 (8|8 8 &85 4
Extended Frame Format, Single Filter
Receive Briffer: Address 11k 125 135 145
1D.28 ... ID.21 1D.20... 1D.13 D12, 1D.5 1ID.4 ... 1D0 RTR XX
(not neatched)
Filter:
ACRO[7:0] ACRI1[7:0] ACR2[7:0] ACR3[7:2] (ACR3[10]
unsised)
AMRO[7:0] AMRI1([7:0] AMR2[7:0] AMRS3[7:2] (AMR3[1:0]
sinised)
. e 0 E
I ri L I Df "y D RTRInNo6 "y L
I F ey I D~ RTR [
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MSB LsB

MSB

CAN ADDRESS 16; ACRO CA17; ACR1
7]6[5[4]3[2]1]0]|[7]6]5]4

CAN ADDRESS 20; AMRO CA 21; AMR1
7/6]5/4]3]2]1]0]| [7]6]5]4

LSB LSB

CA17; ACR1 CA 19; ACR3
3[2[1]0|[3[2]1]0
CA 21; AMR1 CA 23; AMR3
3[2[1]0|[3]2[1]0

d—
~—

I l

1D.27
1D.26
1D.25
1D.24
1D.23
1D.22
1D.19
1D.18

DB1.3
DB1.2
DB1.1
| o810

o817
DB1.6
DB1.5
DB1.4

m—-| |D.28
— |D.21
- |D.20
- RTR

CAN ADDRESS 22; AMR2 CA 23; AMR3 CA = CAN Address
7 |6 [5 |4 |3 [2 |1 |0 7 |6 [5 |4 ACR = Acceptance Code Register
ﬁ ﬁ AMR = Acceptance Mask Register
CAN ADDRESS 18; ACR2 CA19; ACR3
7]6[5]4[3[2[1]0] [7]6][5]4
MSB LSB

MSB

MSB LSB
CAN ADDRESS 16; ACR0
7/6]5[4[3]2[1]0

MSB
CAN ADDRESS 17; ACR1
716 5]43[2]1]0

LSB

filter 1
CAN ADDRESS 20; AMRO CAN ADDRESS 21; AMR1
7]/6[5]a[3[2[1]o|[7[6]5[4[3[2]1]0
g n|g|8 3|s|8 s (g]2|e|(s|e|e|2|e
message )5 | g|ala|a|a|a|a o|ld|d|d|d|d|d|a
CAN ADDRESS 22; AMR2 CAN ADDRESS 23; AMR3
7](6[5]4[3[2[1/0|([7][6]5]4][3][2]1]0
filter 2
CAN ADDRESS 18; ACR2 CAN ADDRESS 19; ACR3
7 ‘6 |5 |4 ‘3 |2 |1 ‘0 Hs ‘5 |4 |3 |2 |1 |0 ACR = Acceptance Code Register
MSB LSB MSB LSB AMR = Acceptance Mask Register
o
15.3.13 CAN_EGIC E3 ®)
EcC H i CAN pi Yo ) r
Qs Al X €& CANy FPD [
r W
31: 8RSV R - H
7 RXWRN | R 0 RXERR J] 796 1
6 TXWRN | R 0 TXERR 1] n 96 1
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r W
1 J E
5 EDI R R 0 OE 1
1E
4 ACKER |R 0 T ACK r
3 FRMER |R 0 i '
2 CRCER |R 0 i CRC '
1 STFER |R 0 i (%) r
0 BER R 0 i r r
15.3.14 CAN_RXEWRRE 3 #)
r W
31: 8RSV R 0 H
] FWr i i €
7:0 RXERR R 0 LTZRX y e 0
15.3.151 CAN_TXEWRE 3 8)
r W
31: 8RSV R 0 H
T fw u 8¢ [ I
i €t .I'z J v o oe 1217
7:0 |TXERR |[R 0 I i M re 128
H & Y 0 TXERR
i i H
153.163 Ib CAN AlAC E(3 &)
CAN + 3 Y Yr g T B mH X |
3 X r I + O H Y T DPel" yv3 m
" ' r w CAN y CAN [ 1 I~ n
3 F 1 " r.
r W
31: 5/RSV R 0
4:0 |ALC R 0 3 m
start of frame
{
mmmg” ‘ ||D.ZS||D27||D.25\|D.25]|D.24||D.B||D.22||D.21\lD.anlD.19||D.1l|5RTR| IDE |
mu1ozusmososu7oaus1o11iz>
extended frame <>||n.11||n.1s|n.15||n.14||n.1a||n.1z ID.11 ‘ID.10| DS | ID.B| |n.7‘ |n.s| ||:>.5[ m.| ID.3 ‘ |nz| D4 | Do | RTR|
messages
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 3
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L Decimal Value Description
ALC4 ALC3 ALC2 ALC1 ALCO
[1] 0 0 0 1] 00 Arbitration lost in ID28 / 10
0 0 0 0 1 01 Arbitration lost in ID27 / 9
1] 0 0 1 1] 02 Arbitration lost in ID26 / 8
0 0 0 1 1 03 Arbitration lost in ID25 / 7
1] 0 1 0 1] 04 Arbitration lost in ID24 / 6
0 ] 1 0 1 05 Arbitration lost in ID23 /5
0 0 1 1 0 06 Arbitration lost in 1D22 / 4
[1] 0 1 1 1 07 Arbitration lost in ID21 /3
0 1 0 0 0 08 Arbitration lost in 1D20 / 2
1] 1 0 0 1 09 Arbitration lost in ID19 / 1
0 1 0 1 1] 10 Arbitration lost in ID18 / 0
0 1 0 1 1 11 Arbitration lost in SRTR / RTR
0 1 1 0 0 12 Arbitration lost in IDE bit
0 1 1 0 1 13 Arbitration lost in ID17*
0 1 1 1 0 14 Arbitration lost in ID16*
0 1 1 1 1 15 Arbitration lost in ID15*
1 0 0 0 0 16 Arbitration lost in ID14*
1 0 0 0 1 17 Arbitration lost in ID13*
1 0 0 1 0 18 Arbitration lost in ID12*
1 0 0 1 1 19 Arbitration lost in ID11*
1 0 1 0 0 20 Arbitration lost in ID10*
1 0 1 0 1 21 Arbitration lost in ID9*
1 0 1 1 0 22 Arbitration lost in ID8*
1 0 1 1 1 23 Arbitration lost in ID7*
1 1 0 0 0 24 Arbitration lost in ID6*
1 1 0 0 1 25 Arbitration lost in ID5*
1 1 0 1 0 26 Arbitration lost in ID4*
1 1 0 1 1 27 Arbitration lost in ID3*
1 1 1 0 0 28 Arbitration lost in ID2*
1 1 1 0 1 29 Arbitration lost in ID1*
1 1 1 1 0 30 Arbitration lost in IDO*
1 1 1 1 1 31 Arbitration lost in RTR
r W
31: |RSV R 0 H
- o
rx & i §oax¥n W
Frx fifoeOx20003+k00 €
64byt esl 0 fifo n
10: |RX_ADDR_B/|R/ W|O 0x20003H00 € O
SRAM Y o4l
QfF 1 O “ [ W €
{ RX_ADDR_BABIERE8: 0] ,
1: 0|RSYV R 0 H
1. CAN | r I ca'n r
2. CAN_BTRO/ CAN_BTR1
3. CAN_I SR e IX or
4. X a | MR iaq T 7 &
5. MR LOM I fi r
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6. i CAN_TXBUF wm i CAN Y oI Q
il il 32 r
7 n CMR TR T "1 1
8. TBS 1 F o TIX I - TIX i d i
r
15.4.2 CAN
1. CAN | r I can r
2. CAN_BTRO/ CAN_BTR1
3. CAN_I SR e IX Cr
4. X g | MR igqg RIX " @
5. i a I CAN_MR AFM 1f CAN_ACR
Y i CAN_AMR f ACR rr F
i AMR T
6. MR LOMIT A r
7. RBS 1 [ g RIX | ~ R IX td b
CAN_RXBUH 6 Lbe r
1543 CAN
CAN “nonr yod “n 2E
A/b ETsr |
B/b 1IEt esgl
C/b 2Et esrg 2
D/b ESJ W
T X CAN + noa " g

tesgl=TS1+1, tesg2=TS2+1; prescaler=2(BRP+1)

Bit Rate — ClockFreguency

prescaler #( tesgl+tesg2+ 1)

T € 1M/ 500k/ 250k/ 125k bps
APB =PCLK=32Mhz,
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SYMBOL MILLIMETER
MIN | NOM | MAX
A
0.85 | 090 | 0.95
Al 0 0.02 | 0.05
b 0.15 | 0.20 | 0.25
bl 0. 18REF
c 0. 203REF
D 4.90 | 5.00 | 5.10
D2 3.35 | 3.40 | 3.45
e 0. 40BSC
Nd 3. 60BSC
Ne 3. 60BSC
E 4.90 | 5.00 | 510
E2 3.35 | 3.40 | 3.45
! 0.35 | 0.40 | 0.45
h 0.25 | 0.30 | 0.35
R 0. 075REF
k 0.35 ‘0.40‘ 0.45
260



UM2080F32w

30

V1i.0/2022.071V

=

V1.1 202130 6 ! 3,

_.
-
o
—
-
pS

v Vi.1 CopyrO2928& 571 2De xS 0¥® 33U 261




	1 系统概述
	1.1 主要特点
	1.2 功能框图
	1.3 电源框图

	2 引脚描述
	2.1 封装管脚分布
	2.2 引脚复用
	2.3 信号描述

	3 处理器
	3.1 概述
	3.2 主要特性
	3.3 功能框图
	3.4 内核寄存器组

	4 系统配置（SCU）
	4.1 地址映射
	4.2 时钟框图
	4.3 时钟选择
	4.4 复位源
	4.4.1 内部POR上电复位
	4.4.2 LVR复位
	4.4.3 RESETEN复位
	4.4.4 WDT复位
	4.4.5 WWDT复位
	4.4.6 SOFT_RESETN复位
	4.4.7 模块软件复位
	4.4.8 LOCKUP复位
	4.4.9 LVD复位

	4.5 低功耗模式
	4.5.1 Sleep模式
	4.5.2 Deepsleep模式
	4.5.3 Stop模式

	4.6 系统寄存器
	4.6.1 系统控制寄存器0/ SYSCTRL0 (偏移：000H)
	4.6.2 系统控制保护寄存器/ SYSCTRL_PROTECT (偏移：008H)
	4.6.3 时钟控制寄存器/ OSC_CTRL (偏移：0x00CH)
	4.6.4 外围模块时钟寄存器/ PERI_CLKEN (偏移：010H)
	4.6.5 复位标识寄存器/ RESET_FLAG (偏移：020H)
	4.6.6 外围模块复位控制寄存器/ PERI_RESET (偏移：024H)
	4.6.7 外部复位滤波控制寄存器/ EXT_RESET_CTRL (偏移：028H)
	4.6.8 端口PA功能配置寄存器/ PA_SEL (偏移：030H)
	4.6.9 端口PB功能配置寄存器/ PB_SEL (偏移：034H)
	4.6.10 端口PC功能配置寄存器/ PC_SEL (偏移：038H)
	4.6.11 端口PD功能配置寄存器/ PD_SEL (偏移：03CH)
	4.6.12 端口PE功能配置寄存器/ PE_SEL (偏移：040H)
	4.6.13 端口数模配置寄存器/ PAD_ADS (偏移：044H)
	4.6.14 端口驱动能力配置寄存器0/ PAD_DR0 (偏移：048H)
	4.6.15 端口驱动能力配置寄存器1/ PAD_DR1 (偏移：04CH)
	4.6.16 端口上拉配置寄存器0/ PAD_PU0 (偏移：050H)
	4.6.17 端口上拉配置寄存器1/ PAD_PU1 (偏移：054H)
	4.6.18 端口下拉配置寄存器0/ PAD_PD0 (偏移：058H)
	4.6.19 端口下拉配置寄存器1/ PAD_PD1 (偏移：05CH)
	4.6.20 端口开漏输出配置寄存器0/ PAD_OD0 (偏移：060H)
	4.6.21 端口开漏输出配置寄存器1/ PAD_OD1 (偏移：064H)
	4.6.22 端口输入类型配置寄存器0/ PAD_CS0 (偏移：068H)
	4.6.23 端口输入类型配置寄存器1/ PAD_CS1 (偏移：06CH)
	4.6.24 端口输入配置寄存器0/ PAD_IE0 (偏移：070H)
	4.6.25 端口输入配置寄存器1/ PAD_IE1 (偏移：074H)
	4.6.26 端口速度配置寄存器0/ PAD_SR0 (偏移：078H)
	4.6.27 端口速度配置寄存器1/ PAD_SR1 (偏移：07CH)
	4.6.28 IO控制保护寄存器/ IOCTRL_PROTECT (偏移：080H)
	4.6.29 LVD配置寄存器/ LVD_CFG (偏移：084H)
	4.6.30 外部复位端口选择寄存器/ EXTRST_SEL (偏移：090H)
	4.6.31 停止模式选择寄存器/ STOPMODE_SEL (偏移：094H)
	4.6.32 REMAP寄存器/ REMAP_ADDR (偏移：098H)
	4.6.33 中断向量地址重映射寄存器/ VECTOR_OFFSET (偏移：09CH)
	4.6.34 随机数控制寄存器/ HRNG_CR (偏移：0A0H)
	4.6.35 随机数种子寄存器/ HRNG_SEED (偏移：0A4H)
	4.6.36 随机数数据寄存器/ HRNG_DATA (偏移：0A8H)
	4.6.37 LVR控制寄存器/ LVR_CFG (偏移：0B0H)
	4.6.38 VREF控制寄存器/ VREF_CFG(偏移：0B4H)
	4.6.39 内部基准状态寄存器/ VREF_STATUS(偏移：0CCH)


	5 RF（Sub-1GHz收发器）
	5.1 概述
	5.2 主要特性
	5.3 寄存器
	5.3.1 Reg00  Address:0x00  Default:0x1D
	5.3.2 Reg01  Address:0x01  Default:0x78
	5.3.3 Reg02  Address:0x02  Default:0x00
	5.3.4 Reg03  Address:0x03  Default:0x00
	5.3.5 Reg04  Address:0x04  Default:0x00
	5.3.6 Reg05  Address:0x05  Default:0x03
	5.3.7 Reg06  Address:0x06  Default:0x33
	5.3.8 Reg07  Address:0x07  Default:0x33
	5.3.9 Reg08  Address:0x08  Default:0x10
	5.3.10 Reg09  Address:0x09  Default:0x00
	5.3.11 Reg0A  Address:0x0A  Default:0x00
	5.3.12 Reg0B  Address:0x0B  Default:0x00
	5.3.13 Reg0C  Address:0x0C  Default:0x50
	5.3.14 Reg0D  Address:0x0D  Default:0x30
	5.3.15 Reg0E  Address:0x0E  Default:0x32
	5.3.16 Reg10  Address:0x10  Default:0x40
	5.3.17 Reg11  Address:0x11  Default:0x00
	5.3.18 Reg1B  Address:0x1B  Default:0x89
	5.3.19 Reg1D  Address:0x1D  Default:0x80
	5.3.20 Reg20  Address:0x20  Default:0x50
	5.3.21 Reg21  Address:0x21  Default:0x60
	5.3.22 Reg27  Address:0x27  Default:0x60
	5.3.23 Reg28  Address:0x28  Default:0x19
	5.3.24 Reg2B  Address:0x2B  Default:0xFF
	5.3.25 Reg2C  Address:0x2C  Default:0xFF
	5.3.26 Reg2D  Address:0x2D  Default:0x10
	5.3.27 Reg30  Address:0x30  Default:0x80
	5.3.28 Reg31  Address:0x31  Default:0x66
	5.3.29 Reg37  Address:0x37  Default:0x06
	5.3.30 Reg38  Address:0x38  Default:0x91
	5.3.31 Reg44  Address:0x44  Default:0x05
	5.3.32 Reg45  Address:0x45  Default:0x00
	5.3.33 Reg46  Address:0x46  Default:0x60
	5.3.34 Reg47  Address:0x47  Default:0x00
	5.3.35 Reg48  Address:0x48  Default:0x3C
	5.3.36 Reg4B  Address:0x4B  Default:0x45
	5.3.37 Reg4C  Address:0x4C  Default:0xF4
	5.3.38 Reg4D  Address:0x4D  Default:0x10
	5.3.39 Reg4E  Address:0x4E  Default:0x45
	5.3.40 Reg4F  Address:0x4F  Default:0x67
	5.3.41 Reg50  Address:0x50  Default:0x00
	5.3.42 Reg51  Address:0x51  Default:0x00
	5.3.43 Reg52  Address:0x52  Default:0x00
	5.3.44 Reg53  Address:0x53  Default:0x00
	5.3.45 Reg54  Address:0x54  Default:0x00
	5.3.46 Reg55  Address:0x55  Default:0x00
	5.3.47 Reg56  Address:0x56  Default:0xB7
	5.3.48 Reg57  Address:0x57  Default:0x00
	5.3.49 Reg58  Address:0x58  Default:0x00
	5.3.50 Reg5A  Address:0x5A  Default:0x0F
	5.3.51 Reg5D  Address:0x5D  Default:0x00
	5.3.52 Reg60  Address:0x60  Default:0x80
	5.3.53 Reg61  Address:0x61  Default:0x00
	5.3.54 Reg64  Address:0x64  Default:0x00
	5.3.55 Reg66  Address:0x66  Default:0x37
	5.3.56 Reg67  Address:0x67  Default:0x80
	5.3.57 Reg68  Address:0x68  Default:0x00
	5.3.58 Reg69  Address:0x69  Default:0x00
	5.3.59 Reg6A  Address:0x6A  Default:0x00
	5.3.60 Reg6B  Address:0x6B  Default:0x00
	5.3.61 Reg6C  Address:0x6C  Default:0x00
	5.3.62 Reg6D  Address:0x6D  Default:0x00
	5.3.63 Reg6E  Address:0x6E  Default:0x00
	5.3.64 Reg6F  Address:0x6F  Default:0x00
	5.3.65 Reg70  Address:0x70  Default:0xFF
	5.3.66 Reg71  Address:0x71  Default:0x09
	5.3.67 Reg72  Address:0x72  Default:0x01
	5.3.68 Reg73  Address:0x73  Default:0x55
	5.3.69 Reg74  Address:0x74  Default:0x03
	5.3.70 Reg75  Address:0x75  Default:0xA7
	5.3.71 Reg76  Address:0x76  Default:0xA7
	5.3.72 Reg77  Address:0x77  Default:0x98
	5.3.73 Reg78  Address:0x78  Default:0xF3
	5.3.74 Reg79  Address:0x79  Default:0x98
	5.3.75 Reg7A  Address:0x7A  Default:0xF3
	5.3.76 Reg7B  Address:0x7B  Default:0x98
	5.3.77 Reg7C  Address:0x7C  Default:0xF3
	5.3.78 Reg7D  Address:0x7D  Default:0x0E
	5.3.79 Reg7E  Address:0x7E  Default:0x00
	5.3.80 Reg7F  Address:0x7F  Default:0x00
	5.3.81 Reg80  Address:0x80  Default:0x1D
	5.3.82 Reg81  Address:0x81  Default:0x78
	5.3.83 Reg82  Address:0x82  Default:0x00
	5.3.84 Reg83  Address:0x83  Default:0x00
	5.3.85 Reg84  Address:0x84  Default:0x00
	5.3.86 Reg85  Address:0x85  Default:0x03
	5.3.87 Reg86  Address:0x86  Default:0x33
	5.3.88 Reg87  Address:0x87  Default:0x33
	5.3.89 Reg88  Address:0x88  Default:0x10
	5.3.90 Reg89  Address:0x89  Default:0x00
	5.3.91 Reg8A  Address:0x8A  Default:0x00
	5.3.92 Reg8B  Address:0x8B  Default:0x00
	5.3.93 Reg8C  Address:0x8C  Default:0x50
	5.3.94 Reg8D  Address:0x8D  Default:0x30
	5.3.95 Reg8E  Address:0x8E  Default:0x32
	5.3.96 Reg94  Address:0x94  Default:0x08
	5.3.97 Reg95  Address:0x95  Default:0x20
	5.3.98 Reg96  Address:0x96  Default:0x26
	5.3.99 Reg97  Address:0x97  Default:0x1F
	5.3.100 Reg98  Address:0x98  Default:0x68
	5.3.101 Reg99  Address:0x99  Default:0x04
	5.3.102 Reg9A  Address:0x9A  Default:0xAE
	5.3.103 Reg9B  Address:0x9B  Default:0x89
	5.3.104 Reg9C  Address:0x9C  Default:0x84
	5.3.105 Reg9D  Address:0x9D  Default:0x03
	5.3.106 Reg9E  Address:0x9E  Default:0x80
	5.3.107 Reg9F  Address:0x9F  Default:0x26
	5.3.108 RegA0  Address:0xA0  Default:0x50
	5.3.109 RegA3  Address:0xA3  Default:0x42
	5.3.110 RegE0  Address:0xE0  Default:0x80
	5.3.111 RegE1  Address:0xE1  Default:0x00
	5.3.112 RegE2  Address:0xE2  Default:0x01
	5.3.113 RegE3  Address:0xE3  Default:0x40

	5.4 功能描述
	5.4.1 接收机
	5.4.1 发射机
	5.4.2 频率综合器
	5.4.3 AGC
	5.4.4  RSSI
	5.4.4.1 RSSI相关寄存器
	5.4.4.2 自动计算RSSI
	5.4.4.3 手动调节增益
	5.4.4.4 RSSI自动过滤功能

	5.4.5 BUCK DCDC
	5.4.5.1 电源管理
	5.4.5.2 电源工作模式--BUCK模式
	5.4.5.3 电源工作模式--非BUCK模式

	5.4.6 WOR定时唤醒
	5.4.6.1 WOR相关寄存器
	5.4.6.2 RC32K模块校准说明
	5.4.6.3 WOR唤醒周期
	5.4.6.4 WOR_EXT模式

	5.4.7 系统复位

	5.5 RF运行状态
	5.5.1 RF状态机控制图
	5.5.2 RF工作模式
	5.5.3 状态机说明
	5.5.4 GPIO和中断
	5.5.4.1 GPIO的配置
	5.5.4.2 中断的配置和映射

	5.5.5 FIFO缓冲区
	5.5.5.1 FIFO相关的寄存器
	5.5.5.2 FIFO的工作模式
	5.5.5.3 FIFO的中断时序
	5.5.5.4 FIFO的应用场景


	5.6 数据处理机制
	5.6.1 直通模式（Direct）
	5.6.1.1 Direct相关的寄存器

	5.6.2 数据包（Packet）
	5.6.2.1 Mode相关的寄存器
	5.6.2.2 MODE 0
	5.6.2.3 MODE 1
	5.6.2.4 MODE 2
	5.6.2.5 MODE 3

	5.6.3 Preamble配置
	5.6.3.1 Preamble相关的寄存器

	5.6.4 Sync Word配置
	5.6.4.1 Sync相关的寄存器

	5.6.5 Length配置
	5.6.5.1 Length相关的寄存器
	5.6.5.2 MODE 0的length配置
	5.6.5.3 MODE 1的length配置
	5.6.5.4 MODE 2的length配置
	5.6.5.5 MODE 3 的length配置

	5.6.6 Address配置（仅MODE 3）
	5.6.6.1 Address相关的寄存器

	5.6.7 seqnum配置（仅MODE 3）
	5.6.7.1 seqnum相关的寄存器

	5.6.8 FCS2配置（MODE 3的ACK模式）
	5.6.8.1 FCS2相关的寄存器
	5.6.8.2 AUTO ACK

	5.6.9 Payload Data配置
	5.6.9.1 Payload Data相关的寄存器
	5.6.9.2 Payload_bit_order的示例
	5.6.9.3 数据白化示例

	5.6.10 CRC配置
	5.6.10.1 CRC相关的寄存器
	5.6.10.2 CRC配置说明
	5.6.10.3 常用CRC标准和多项式
	5.6.10.4 配置CRC8和CRC16示例


	5.7 接口说明
	5.7.1 SPI接口


	6 EFC
	6.1 概述
	6.2 主要特性
	6.3 寄存器描述
	6.3.1 控制寄存器EFC_CTRL (偏移：0000H)
	6.3.2 写擦安全寄存器EFC_SEC (偏移：0004H)
	6.3.3 状态寄存器EFC_STATUS (偏移：0008H)
	6.3.4 中断状态寄存器EFC_INTSTATUS (偏移：000CH)
	6.3.5 中断使能寄存器EFC_INEN (偏移：0010H)
	6.3.6 时间标尺寄存器EFC_HALFUS (偏移：0014H)
	6.3.7 RCH TRIM寄存器EFC_RCHTRIM (偏移：0020H)
	6.3.8 RCL TRIM寄存器EFC_RCLTRIM (偏移：0024H)

	6.4 功能描述
	6.4.1 地址映射
	6.4.2 自动锁总线
	6.4.3 EFC上电预读
	6.4.4 EFlash读效率

	6.5 软件流程
	6.5.1 Read操作
	6.5.2 Write操作
	6.5.3 Erase操作


	7 NVIC
	7.1 概述
	7.2 主要特性
	7.3 中断源

	8 UART0
	8.1 概述
	8.2 主要特性
	8.3 寄存器描述
	8.3.1 中断状态寄存器UART_ISR (偏移：00H)
	8.3.2 中断使能寄存器UART_IER (偏移：04H)
	8.3.3 控制寄存器UART_CR (偏移：08H)
	8.3.4 发送数据寄存器UART_TDR (偏移：0CH)
	8.3.5 接收数据寄存器UART_RDR (偏移：0CH)
	8.3.6 波特率参数低位寄存器UART_BRPL (偏移：10H)
	8.3.7 波特率参数高位寄存器UART_BRPH (偏移：14H)

	8.4 使用流程
	8.4.1 串口的发送和接收
	8.4.2 串口初始化
	8.4.3 串口发送字节
	8.4.4 串口接收字节


	9 UART1
	9.1 概述
	9.2 主要特性
	9.3 寄存器描述
	9.3.1 接收缓冲寄存器UART1_RBR (偏移：00H)
	9.3.2 发送缓冲寄存器UART1_THR (偏移：00H)
	9.3.3 波特率分频低位寄存器UART1_DLL (偏移：00H)
	9.3.4 波特率分频高位寄存器UART1_DLH (偏移：04H)
	9.3.5 中断使能寄存器UART1_IER (偏移：04H)
	9.3.6 中断状态寄存器UART1_IIR (偏移：08H)
	9.3.7 FIFO控制寄存器UART1_FCR (偏移：08H)
	9.3.8 LINE控制寄存器UART1_LCR (偏移：0CH)
	9.3.9 流控制寄存器UART1_MCR (偏移：10H)
	9.3.10 LINE中断状态寄存器UART1_LSR (偏移：14H)
	9.3.11 流状态寄存器UART1_MSR (偏移：18H)
	9.3.12 状态寄存器UART1_USR (偏移：7CH)
	9.3.13 发送FIFO数据个数寄存器UART1_TFL (偏移：80H)
	9.3.14 接收FIFO数据个数寄存器UART1_RFL (偏移：84H)
	9.3.15 小数分频寄存器UART1_DLF(偏移：C0H)
	9.3.16 接收地址匹配寄存器UART1_RAR(偏移：C4H)
	9.3.17 发送地址匹配寄存器UART1_TAR (偏移：C8H)

	9.4 使用流程
	9.4.1 UART1发送流程
	9.4.2 UART1接收流程
	9.4.3 CTS和RTS控制流功能设置流程
	9.4.4 UART1 DMA传输配置流程


	10 I2C
	10.1 概述
	10.2 主要特征
	10.3 寄存器描述
	10.3.1 I2C配置寄存器I2C_CR (偏移：00H)
	10.3.2 I2C配置清除寄存器I2C_CLR (偏移：04H)
	10.3.3 I2C状态寄存器I2C_STAT(偏移：08H)
	10.3.4 I2C数据寄存器I2C_DATA(偏移：0CH)
	10.3.5 I2C波特率配置寄存器I2C_CCR(偏移：10H)
	10.3.6 I2C SLAVE地址寄存器0 I2C_SAD0 (偏移：14H)
	10.3.7 I2C SLAVE地址屏蔽寄存器0 I2C_SADM0 (偏移：18H)
	10.3.8 10比特I2C SLAVE地址寄存器 I2C_XSAD (偏移：1CH)
	10.3.9 10比特I2C SLAVE地址屏蔽寄存器I2C_XSADM (偏移：20H)
	10.3.10 I2C复位寄存器I2C_SRST (偏移：24H)
	10.3.11 I2C SLAVE地址寄存器1 I2C_SAD1 (偏移：28H)
	10.3.12 I2C SLAVE地址屏蔽寄存器1 I2C_SADM1 (偏移：2CH)
	10.3.13 I2C SLAVE地址寄存器2 I2C_SAD2 (偏移：30H)
	10.3.14 I2C SLAVE地址屏蔽寄存器2 I2C_SADM2 (偏移：34H)
	10.3.15 I2C SLAVE地址寄存器2 I2C_SAD3 (偏移：38H)
	10.3.16 I2C SLAVE地址屏蔽寄存器3 I2C_SADM3 (偏移：3CH)

	10.4 协议描述
	10.4.1 I2C通信协议（7位寻址）
	10.4.2 I2C通信协议（10位寻址）

	10.5 使用流程
	10.5.1 初始化程序
	10.5.2 主机发送功能
	10.5.3 主机接收功能
	10.5.4 从机接收功能
	10.5.5 从机发送功能


	11 SPI0
	11.1 概述
	11.2 主要特性
	11.3 寄存器描述
	11.3.1 SPI0配置寄存器SPI0_CR (偏移：00H)
	11.3.2 SPI0主模式控制寄存器0 SPI0_CS0 (偏移：04H)
	11.3.3 SPI0主模式控制寄存器1 SPI0_CS1 (偏移：08H)
	11.3.4 SPI0过程控制寄存器SPI0_OPCR (偏移：14H)
	11.3.5 SPI0中断控制寄存器SPI0_IE (偏移：18H)
	11.3.6 SPI0中断标志寄存器SPI0_IF (偏移：1CH)
	11.3.7 SPI0发送缓存寄存器SPI0_TXBUF (偏移：20H)
	11.3.8 SPI0接收缓存寄存器SPI0_RXBUF (偏移：24H)
	11.3.9 SPI0 DMA接收设置寄存器SPI0_DMARXLEV (偏移：28H)
	11.3.10 SPI0 DMA发送设置寄存器SPI0_DMATXLEV (偏移：2CH)

	11.4 接口时序
	11.4.1 CPHA=0
	11.4.2 CPHA=1
	11.4.3 从器件SSN

	11.5 使用流程
	11.5.1 初始化程序
	11.5.2 发送流程
	11.5.3 接收流程
	11.5.4 SPI0 DMA发送流程
	11.5.5 SPI0 DMA接收流程


	12 SPI1
	12.1 概述
	12.2 主要特性
	12.3 寄存器描述
	12.3.1 SPI1配置寄存器SPI1_CR (偏移：00H)
	12.3.2 SPI1主模式控制寄存器0 SPI1_CS0 (偏移：04H)
	12.3.3 SPI1过程控制寄存器SPI1_OPCR (偏移：14H)
	12.3.4 SPI1中断控制寄存器SPI1_IE (偏移：18H)
	12.3.5 SPI1中断标志寄存器SPI1_IF (偏移：1CH)
	12.3.6 SPI1发送缓存寄存器SPI1_TXBUF (偏移：20H)
	12.3.7 SPI1接收缓存寄存器SPI1_RXBUF (偏移：24H)
	12.3.8 SPI1 DMA接收设置寄存器SPI1_DMARXLEV (偏移：28H)
	12.3.9 SPI1 DMA发送设置寄存器SPI1_DMATXLEV (偏移：2CH)

	12.4 接口时序
	12.4.1 CPHA=0
	12.4.2 CPHA=1
	12.4.3 从器件SSN

	12.5 使用流程
	12.5.1 初始化程序
	12.5.2 发送流程
	12.5.3 接收流程
	12.5.4 SPI1 DMA发送流程
	12.5.5 SPI1 DMA接收流程


	13 QSPI
	13.1 概述
	13.2 主要特性
	13.3 寄存器描述
	13.3.1 配置寄存器SPI_CTRL（偏移：00H）
	13.3.2 SPI波特率配置寄存器SPI_BAUD（偏移：04H）
	13.3.3 SPI存储器访问配置寄存器SPI_MEMO_ACC (偏移：08H)
	13.3.4 SPI命令寄存器SPI_CMD (偏移：0Ch)
	13.3.5 SPI读参数寄存器SPI_PARA_R (偏移：10H)
	13.3.6 SPI写参数寄存器SPI_PARA_W (偏移：14H)
	13.3.7 SPI擦写时间设置寄存器SPI_PGT_SET (偏移：18H)
	13.3.8 SPI中断使能控制寄存器SPI_INTEN (偏移：1CH)
	13.3.9 SPI中断状态寄存器SPI_INTUS (偏移：20H)
	13.3.10 SPI状态寄存器SPI_STATUS (偏移：24H)
	13.3.11 SPI接收缓存寄存器SPI_RXBUF (偏移：28H)

	13.4 使用流程
	13.4.1 QSPI读FLASH
	13.4.2 QSPI写FLASH
	13.4.3 普通SPI读写


	14 Cache
	14.1 概述
	14.2 主要特点
	14.3 寄存器描述
	14.3.1 控制寄存器CACHE_CR (偏移：00H)

	14.4 使用流程

	15 CAN
	15.1 概述
	15.2 主要特性
	15.3 寄存器描述
	15.3.1 模式寄存器CAN_MR (偏移：00H)
	15.3.2 指令寄存器CAN_CMR (偏移：04H)
	15.3.3 状态寄存器CAN_SR (偏移：08H)
	15.3.4 中断状态/应答寄存器CAN_ISR (偏移：0CH)
	15.3.5 中断使能寄存器CAN_IMR (偏移：10H)
	15.3.6 接收数据计数寄存器CAN_RMC (偏移：14H)
	15.3.7 总线时序寄存器CAN_BTR0 (偏移：18H)
	15.3.8 总线时序寄存器CAN_BTR1 (偏移：1CH)
	15.3.9 发送缓存寄存器CAN_TXBUF (偏移：20H)
	15.3.10 接收缓存寄存器CAN_RXBUF (偏移：24H)
	15.3.11 接收过滤匹配寄存器CAN_ACR (偏移：28H)
	15.3.12 接收过滤屏蔽寄存器CAN_AMR (偏移：2CH)
	15.3.13 错误码捕捉寄存器CAN_ECC (偏移：30H)
	15.3.14 接收错误计数寄存器CAN_RXERR (偏移：34H)
	15.3.15 发送错误计数寄存器CAN_TXERR (偏移：38H)
	15.3.16 仲裁丢失捕获寄存器CAN_ALC (偏移：3CH)
	15.3.17 接收缓存基地址设置寄存器CAN_RXADDR (偏移：40H)

	15.4 使用流程
	15.4.1 发送CAN数据帧
	15.4.2 接收CAN数据帧
	15.4.3 CAN速率计算


	16 GTIMER
	16.1 概述
	16.2 主要特性
	16.3 寄存器描述
	16.3.1 GTIM控制寄存器GTIM_CR (偏移：00H)
	16.3.2 GTIM中断使能寄存器GTIM_IER (偏移：04H)
	16.3.3 GTIM状态寄存器GTIM_SR (偏移：08H)
	16.3.4 GTIM事件产生寄存器GTIM_EGR (偏移：0CH)
	16.3.5 GTIM捕捉/比较模式寄存器GTIM_CCMR (偏移：10H)
	16.3.6 GTIM捕捉/比较使能寄存器GTIM_CCER (偏移：14H)
	16.3.7 GTIM计数寄存器GTIM_CNT (偏移：18H)
	16.3.8 GTIM预分频寄存器GTIM_PSC(偏移：1CH)
	16.3.9 GTIM自动重载寄存器GTIM_ARR (偏移：20H)
	16.3.10 GTIM捕捉/比较寄存器GTIM_CCR (偏移：24H)
	16.3.11 GTIM硬件触发寄存器GTIM_CARS1(偏移：28H)

	16.4 使用说明
	16.4.1 计数器模式
	16.4.2 输入捕获模式
	16.4.3 PWM模式
	16.4.4 互补输出和死区插入
	16.4.5 刹车功能

	16.5 使用流程
	16.5.1 普通定时器
	16.5.2 PWM输出
	16.5.3 输入捕获
	16.5.4 刹车功能


	17 LPTIMER
	17.1 概述
	17.2 主要特性
	17.3 寄存器描述
	17.3.1 配置寄存器LPTM_CFG（偏移：00H）
	17.3.2 计数值寄存器LPTM_CNT（偏移：04H）
	17.3.3 比较寄存器LPTM_CMP（偏移：08H）
	17.3.4 目标寄存器LPTM_TARGET（偏移：0CH）
	17.3.5 中断使能寄存器LPTM_IE（偏移：10H）
	17.3.6 中断标志寄存器LPTM_IF（偏移：14H）
	17.3.7 控制寄存器LPTM_CTRL（偏移：18H）

	17.4 使用流程
	17.4.1 普通定时器
	17.4.2 PWM输出
	17.4.3 Trigger脉冲触发计数模式
	17.4.4 外部异步脉冲计数模式
	17.4.5 Timeout模式


	18 OPA
	18.1 概述
	18.2 主要特性
	18.3 功能框图
	18.4 寄存器描述
	18.4.1 OPA控制寄存器OPA_CFG（偏移：088H）
	18.4.2 放大器状态寄存器OPA_STATUS（偏移：0C8H）

	18.5 OPA使用流程
	18.6 OPA作为CMP使用流程

	19 CMP
	19.1 概述
	19.2 主要特性
	19.3 功能框图
	19.4 寄存器描述
	19.4.1 CMP控制寄存器CMP_CFG (偏移：08CH)
	19.4.2 CMP2寄存器CMP2_STATUS(偏移：0C4H)

	19.5 使用流程

	20 ADC
	20.1 概述
	20.2 主要特性
	20.3 寄存器描述
	20.3.1 ADC通用控制寄存器ADC_GCR（偏移：000H）
	20.3.2 A/D通道0数据寄存器ADC0_DR（偏移：004H）
	20.3.3 A/D通道3数据寄存器ADC3_DR（偏移：010H）
	20.3.4 A/D通道4数据寄存器ADC4_DR（偏移：014H）
	20.3.5 A/D通道5数据寄存器ADC5_DR（偏移：018H）
	20.3.6 ADC时钟分频寄存器ADC_CDR（偏移：024H）
	20.3.7 ADC中断状态寄存器ADC_ISR（偏移：028H）
	20.3.8 ADC中断使能寄存器ADC_IER（偏移：02CH）
	20.3.9 ADC中断清除寄存器ADC_ICR（偏移：030H）
	20.3.10 ADC切换间隔计数寄存器ADC_COUNT（偏移：034H）
	20.3.11 ADC接收数据寄存器ADC_RXREG（偏移：038H）
	20.3.12 ADC状态寄存器ADC_CSTAT（偏移：03CH）
	20.3.13 ADC采样脉宽寄存器ADC_SPW（偏移：040H）
	20.3.14 模拟ADC配置寄存器ADC_TCRL（偏移：044H）
	20.3.15 ADC硬件触发使能配置寄存器ADC_HDT（偏移：048H）

	20.4 ADC使用流程
	20.4.1 单次扫描模式单通道A/D转换
	20.4.2 单次扫描模式多通道A/D转换
	20.4.3 连续扫描模式单通道A/D转换
	20.4.4 连续扫描模式多通道A/D转换
	20.4.5 注意事项

	20.5 ADC经OPA缓冲采样使用流程
	20.5.1 ADC经OPA缓冲采样图
	20.5.2 ADC经OPA缓冲采样流程图
	20.5.3 ADC经OPA缓冲后采样使用流程


	21 GPIO
	21.1 概述
	21.2 主要特性
	21.3 寄存器描述
	21.3.1 数据方向寄存器GPIO_DIR(偏移：00H)
	21.3.2 输出置位寄存器GPIO_SET(偏移：08H)
	21.3.3 输出清零寄存器GPIO_CLR(偏移：0CH)
	21.3.4 GPIO输出引脚映射寄存器GPIO_ODATA(偏移：10H)
	21.3.5 GPIO输入引脚映射寄存器GPIO_IDATA(偏移：14H)
	21.3.6 GPIO中断使能寄存器GPIO_IEN(偏移：18H)
	21.3.7 GPIO中断触发模式寄存器GPIO_IS(偏移：1CH)
	21.3.8 GPIO中断边沿触发设置寄存器GPIO_IBE(偏移：20H)
	21.3.9 GPIO中断高低电平触发设置寄存器GPIO_IEV(偏移：24H)
	21.3.10 GPIO中断状态清除寄存器GPIO_IC(偏移：28H)
	21.3.11 GPIO原始中断状态寄存器GPIO_RIS(偏移：2CH)
	21.3.12 GPIO屏蔽后中断状态寄存器GPIO_MIS(偏移：30H)

	21.4 使用流程
	21.4.1 输入输出IO
	21.4.2 中断触发模式
	21.4.3 清除中断


	22 CRC16
	22.1 概述
	22.2 寄存器描述
	22.2.1 数据寄存器CRC16_DATA（偏移：00H）
	22.2.2 初始值寄存器 CRC16_INIT（偏移：04H）
	22.2.3 控制寄存器 CRC16_CTRL（偏移：08H）

	22.3 使用流程

	23 WDT
	23.1 概述
	23.2 主要特性
	23.3 寄存器描述
	23.3.1 装载寄存器WDT_LOAD(偏移：00H)
	23.3.2 计数寄存器WDT_CNT(偏移：04H)
	23.3.3 控制寄存器WDT_CTRL(偏移：08H)
	23.3.4 清除寄存器WDT_CLR(偏移：0CH)
	23.3.5 RAW中断状态寄存器WDT_INTRAW(偏移：10H)
	23.3.6 MASK中断状态寄存器WDT_MINTS(偏移：14H)
	23.3.7 STALL控制寄存器WDT_STALL(偏移：18H)
	23.3.8 LOCK寄存器WDT_LOCK(偏移：1CH)

	23.4 使用流程

	24 WWDT
	24.1 概述
	24.2 主要特性
	24.3 寄存器描述
	24.3.1 控制寄存器WWDT_CON(偏移：00H)
	24.3.2 配置寄存器WWDT_CFG(偏移：04H)
	24.3.3 计数寄存器WWDT_CNT(偏移：08H)
	24.3.4 中断使能寄存器WWDT_IE(偏移：0CH)
	24.3.5 中断标志寄存器WWDT_IF(偏移：10H)

	24.4 使用流程

	25 RTC
	25.1 概述
	25.2 主要特性
	25.3 低功耗时基分频器（LTBC）
	25.3.1 LTBC功能
	25.3.2 LTBC数字调校

	25.4 时间戳功能
	25.5 寄存器描述
	25.5.1 写使能寄存器寄存器（RTCWE）（偏移：00H）
	25.5.2 中断使能寄存器（RTCIE）（偏移：04H）
	25.5.3 中断标志寄存器（RTCIF）（偏移：08H）
	25.5.4 BCD时间秒寄存器（RTC_BCDSEC）（偏移：0CH）
	25.5.5 BCD时间分钟寄存器（RTC_BCDMIN）(偏移：10H)
	25.5.6 BCD时间小时寄存器（RTC_BCDHOUR）(偏移：14H)
	25.5.7 BCD时间天寄存器（RTC_BCDDATE）(偏移：18H)
	25.5.8 BCD时间星期寄存器（RTC_BCDWEEK）(偏移：1CH)
	25.5.9 BCD时间月寄存器（RTC_BCDMONTH）(偏移：20H)
	25.5.10 BCD时间年寄存器（RTC_BCDYEAR）(偏移：24H)
	25.5.11 闹钟寄存器（RTC_ALARM）(偏移：28H)
	25.5.12 时钟信号输出控制寄存器（RTC_FSEL）(偏移：2CH)
	25.5.13 LTBC数值调整寄存器（RTC_ADJUST）(偏移：30H)
	25.5.14 LTBC数值调整方向寄存器（RTC_ADSIGN）(偏移：34H)
	25.5.15 LTBC虚拟调校使能寄存器（RTC_PR1SEN）(偏移：38H)
	25.5.16 毫秒计数寄存器（RTC_MSCNT）(偏移：3CH)
	25.5.17 RTC 时间戳使能寄存器（RTC_STORREN）(偏移：40H)
	25.5.18 CLKSTAMP0R寄存器（RTC_CLKS0R）(偏移：44H)
	25.5.19 CALSTAMP0R寄存器（RTC_ CALS0R）(偏移：48H)
	25.5.20 CLKSTAMP0F寄存器（RTC_ CLKS0F）(偏移：4CH)
	25.5.21 CALSTAMP0F寄存器（RTC_ CALS0F）(偏移：50H)
	25.5.22 CLKSTAMP1R存器（RTC_ CLKS1R）(偏移：54H)
	25.5.23 CALSTAMP1R寄存器（RTC_ CALS1R）(偏移：58H)
	25.5.24 CLKSTAMP1F寄存器（RTC_ CLKS1F）(偏移：5CH)
	25.5.25 CALSTAMP1F寄存器（RTC_ CALS1F）(偏移：60H)

	25.6 使用流程
	25.6.1 RTC时间设置
	25.6.2 RTC时间读取
	25.6.3 时间戳使用
	25.6.4 RTC设置闹钟


	26 DMA
	26.1 概述
	26.2 主要特性
	26.3 寄存器描述
	26.3.1 通道源传送地址寄存器DMA_SRC_ADDR_Cx (偏移：10xH)(x=0,1,2,3)
	26.3.2 通道目的传送地址寄存器DMA_DST_ADDR_Cx(偏移：10x+04H)(x=0,1,2,3)
	26.3.3 通道控制信息寄存器DMA_CH_CTRL_Cx (偏移：10x+08H)(x=0,1,2,3)
	26.3.4 通道传送状态寄存器DMA_CH_STS_Cx (偏移：10x+0CH)(x=0,1,2,3)
	26.3.5 DMA控制器使能寄存器DMAC_EN (偏移：40H)
	26.3.6 DMA软复位寄存器DMA_SOFT_RESET (偏移：44H)
	26.3.7 DMA中断指示寄存器DMA_INT_STATUS (偏移：48H)
	26.3.8 DMA中断屏蔽寄存器DMA_INT_MASK (偏移：4CH)
	26.3.9 DMA外设请求寄存器DMA_PER_REQ DMA (偏移：54H)

	26.4 使用流程

	27 SysTick
	27.1 概述
	27.2 寄存器描述
	27.2.1 控制和状态寄存器SYS_CSR (偏移：00H)
	27.2.2 重载值寄存器 SYS_RVR (偏移：04H)
	27.2.3 当前值寄存器SYS_CVR (SysTick_>VAL) (偏移：08H)

	27.3 使用流程

	28 应用参考
	28.1 BUCK模式
	28.2 非BUCK模式
	28.3 参数清单

	29 封装尺寸
	29.1 QFN40（5*5 mm）

	30 版本维护

