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SARES 1.1 A PAL L AS R 4t

BERIR

GWINS-2C & Hik AUzl g8 s oc (MCUD. B nl dwfe [ 1541
(FPGA) M EHhrESN AR ERG. AR MEH 28 HIKThe. (K
A 32 12 ARM Cortex-M3 PAZSZHL, ARtk HE USB2.0 PHY. Hil
IH AR (ADC). 128K Fi Flash l 8K F7 SRAM 2£7#+% . GWI1NS-2

R WE 1-1 fios .

El1 B 1-1 GWINS-2C RGi2E1

GW 1NS-2
Microprocessor System Core ITAG
< maciyr .| JTAG Config-Core
Cortex- DAP | e e Port
M3 Core Time
. Stamp »| FPGA Fabric Core
us-
Matrix User_Int0&1 Clock
Processor Block Resource
Clk & Reset
-+ PLL
< AHB Extension: INTEXPO >
- AHB Extension: TARGEXPO N 0sC
AHB |~ v

LITE | a—ibBIoSRANMVE & 2HE To FLASH /e

BUS &——»| GPIO |«

Logic Resource
GPIOVF Soft-Core

AHBZAPB IntMonitor

1/0
Port

APB I/F

UARTO UART I/F
E:'
UARTL |«

Watch ADC
Dog Core

I/O Port 1/O Port

\ADC I/F
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2L 1.1 A PAL L AS R 4t

1.1 AR WMLER RS

RN AL 28 R4 32 A2 fd% s 25 56 (ARM Cortex-M3 WA%), &
2k 25 (55 AHB 5.2k, AHB2APB #4581 APB1. APB2 A %k) FlbnuE
HNERERZ , DA K 5 FPGA ZERERI W 25 AHB ¥ & 1 28 (INTEXPO 1 TARGEXPO,
AL 126 17 AHB S 28 5 H F T sEELE) FPGA B AN ERE) A k.

g il 28 B G ALRE Cortex-M3 A%, BEREFE, #E & ks 2%
NVIC (Nested Vector Interrupt Controller) F1ifiR1Jj 3] 1 DAP (Debug
Access Port). {&RE nm i sl g4t 2 MHES (USER_INTO 1
USER_INT1) 5 FPGA #JZRiER:, HT H P S8l FPGA #AZ A& 1 Hh iz
i) o PR U 7] 2 1045 ITAG A8 177 1) iy 1R ER B i 142 11 ¥2T TPIU(Trace
Port Interface Unit0), — & #5 FPGA ks,

Cortex-M3 P 1% 18 i & 28 A R 17 1) 4ok i) 8 BT 1 R 2k RSt (AHB 2k .
AHB2APB ##E:47 /1 APB1. APB2). AHB /M 4ki%8: FPGA W4, @it 1ifik
SR BT ] 128 T R AEE A Flash i1 8 =i ]2 5 fEfif 28 SRAM. %
4 L H 5, Corttex-M3 M Flash in#fs & MEHE, £z SRAM, A5 A3
FERF AT

RN AL PR 28 RG0S DL AR AN B A -

o Hid AHB 2285 FPGA 482 £z )38 FH % N i o 1 GPIO;

e fil APB1 R4k 5 FPGA f45iERN) 2 MNEH # P Uk 2% UART;

o [TRALFRZE NS, FE#L T APBL M4k, il ZF A7 2517 I 1 2 S E i 28 TIMER;

o HAbFEAENIG, H:ET APBL Mgk, WL FEEIMNM 1 ANEI M
WatchDog;

e Hid APB2 45 FPGA ML &R F I IS ML2% Interrupt Monitor, ]

FPGA M2 I i ib i 28 245 % GPIO. UART 1 TIMER 4R7iE4T 0+

RS .

1.2 FPGA #j28

FPGA #4385 8 #H¥F PLL (Phase Locked Loop) Fl&i% % OSC
(Oscillator) Ak AL S R Fe it RGN 5. FREAFESHRAER

MAES .
fifitz USB2.0 PHY FIEfL/E 7 (ADC), 1B FPGA #4242 10 Block
ST 28 R 40
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2 iR 5 2.1 FRifESM N AE BT
FiE RS
1'?' 24N =
GWINS-2C RGN AFBL WK 2-1 frs.
2-1 GWINS-2C N fFrst
OXFFFFFFFF
0
/ System control space GPIO 0X40010000
SCB 0XEOOOEDOO Reserved for
NVIC OXEOOOE100 External Devices TRNG 0X4000F000
SysTick OXEO00EO010 1.5GB WATCHDOG 0X40008000
Reserved for
SCS 0XEOOOE000 External SRAM RTC 0X40006000
1GB
UART1 0X40005000
Peripheral UARTO 0X40004000
0X40000000
Timel 0X40001000
0.5GB Reserved
OX20004000 Time0 0X40000000
SRAM 8K | 0X20000000
Reserved
0X00020000
Code Flash 128K
0X00000000
— LN
2.1 FREIME A TERRET
GWINS-2C trifEdh sz N A7 BT ik 58 2-1 P o
& 2-1 GWINS-2C #REIME A TRk ST
PRSI 5 eyt iy ik B iR
Flash - 0x00000000 128K 75 Flash
SRAM - 0x20000000 8K “~77 Block Ram
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2 (P RS

2.2 RGN AT AT

PSR KR i B S iR

TIMERO TIMER_TypeDef 0x40000000 SERTES 0

TIMER1 TIMER_TypeDef 0x40001000 SERTAE 1

UARTO UART_TypeDef 0x40004000 PR ES O
UART1 UART_TypeDef 0x40005000 PR ES 1
WatchDog WDOG_TypeDef 0x40008000 I

GPIO0 GPIO_TypeDef 0x40010000 1 FH A A\ B i 11
SYSCON SYSCON_TypeDef 0x4001F000 ARG

USB Type-C TYPEC_TypeDef 0x40002000 USB Type-C #
ADC ADC_TypeDef 0x40002100 BRI EY 7 e 4
SPI IMONITOR_ TypeDef 0x40002200 AT MR T

12C I2C_TypeDef 0x40002300 P R HL PR
Interrupt Monitor SPI_TypeDef 0x40002500 H BT 0

2.2 REGITHI A ZRRET

RGN R 2-2 AR

RN516-1.0

& 2-2 RGHEHI R TFRR G

Rgiizthl | KA Hiv ik Aot Ef:ipu

IT™M ITM_Type 0xE0000000 | ITM configuration struct

DWT DWT_Type 0xE0001000 | DWT configuration struct
CoreDebug | CoreDebug_Type | OXEOOOEDFO | Core Debug configuration struct
ETM ETM_Type 0xE0041000 | ETM configuration struct
SysTick SysTick_Type OxEOOOEO010 | SysTick configuration struct
NVIC NVIC_BASE OXEOOOE100 | NVIC configuration struct
SCnSCB SCnSCB_Type OxXEOOOEO00 | System control Register not in SCB
SCB SCB_Type OXEOOOEDOO | SCB configuration struct

TPIU TPIU_Type 0xE0040000 | TPIU configuration struct

4(32)




3 rhikr b B

B AL

RS [7) BB P T4 ) o 5 DA AL

o UFFZIX 26 MEIERS KT

o AL 2 ZKH AT HIH T AR FE(E S (USER_INTO 1 USER_INTL)

® R 0-7 LnI AR ek

® IR AL KT AN S Ab R

UG IR ERES R E )T RL L Rl

o KRB A
GWINS-2C iz il #s ik 3-1 Fion.
%= 3-1 GWINS-2C FhEpE%18E

Address Interrupt Number | Description
0x00000000 | __ StackTop Top of Stack
0x00000004 | Reset_Handler Reset Handler
0x00000008 | NMI_Handler NMI Handler
0x0000000C | HardFault_Handler -13 Hard Fault Handler
0x00000010 | MemManage_Handler -12 MPU Fault Handler
0x00000014 | BusFault_Handler -11 Bus Fault Handler
0x00000018 | UsageFault_Handler -10 Usage Fault Handler
0x0000001C | O Reserved

0x00000020 | O Reserved

0x00000024 | O Reserved

0x00000028 | O Reserved

0x0000002C | SVC_Handler -5 SVCall Handler
0x00000030 | DebugMon_Handler -4 Debug Monitor Handler
0x00000034 | O Reserved

0x00000038 | PendSV_Handler -2 PendSV Handler
0x0000003C | SysTick_Handler -1 SysTick Handler
RN516-1.0 5(32)




3 rhikr b B

Address Interrupt Number | Description
0x00000040 | UARTO_ Handler 0 16+ 0: UART 0 RX and TX Handler
0x00000044 | Sparel_Handler 1 16+ 1: Not Used
0x00000048 | UART1_ Handler 2 16+ 2: UART 1 RX and TX Handler
0x0000004C | Spare3_Handler 3 16+ 3: Not Used
0x00000050 | Spare4_Handler 4 16+ 4: Not Used
0x00000054 | O 16+ 5: Reserved
0x00000058 | PORTO_COMB_Handler | 6 16+ 6: GPIO Port 0 Combined Handler
0x0000005C | Spare7_Handler 7 16+ 7: Not Used
0x00000060 | TIMERO_Handler 8 16+ 8: TIMER 0 handler
0x00000064 | TIMER1 Handler 9 16+ 9: TIMER 1 handler
0x00000068 | O 16+10: Reserved
0x0000006C | Sparell_Handler 11 16+11: Not Used
0x00000070 | UARTOVF_Handler 12 16+12: UART 0,1 Overflow Handler
16+13: USER_INTO (default System Error Handler

0x00000074 | USER_INTO 13

- for FlashERR)

16+14: USER_INT1 (default Embedded Flash

0x00000078 | USER_INT1 14

- Handler for FLASHINT)
0x0000007C | Sparel5_Handler 15 16+ 15: Not Used
0x00000080 | PORTO_0O_Handler 16 16+16: GPIO Port 0 pin 0 Handler
0x00000084 | PORTO_1_Handler 17 16+17: GPIO Port 0 pin 1 Handler
0x00000088 | PORTO_2_ Handler 18 16+18: GPIO Port 0 pin 2 Handler
0x0000008C | PORTO_3_Handler 19 16+19: GPIO Port 0 pin 3 Handler
0x00000090 | PORTO_4_ Handler 20 16+20: GPIO Port 0 pin 4 Handler
0x00000094 | PORTO_5_Handler 21 16+21: GPIO Port 0 pin 5 Handler
0x00000098 | PORTO_6_Handler 22 16+22: GPIO Port 0 pin 6 Handler
0x0000009C | PORTO_7_Handler 23 16+23: GPIO Port 0 pin 7 Handler
0x000000A0 | PORTO_8 Handler 24 16+24: GPIO Port 0 pin 8 Handler
0x000000A4 | PORTO_9 Handler 25 16+25: GPIO Port 0 pin 9 Handler
0x000000A8 | PORTO_10_Handler 26 16+26: GPIO Port 0 pin 10 Handler
0x000000AC | PORTO_11 Handler 27 16+27: GPIO Port 0 pin 11 Handler
0x000000B0O | PORTO_12 Handler 28 16+28: GPIO Port 0 pin 12 Handler
0x000000B4 | PORTO_13 Handler 29 16+29: GPIO Port 0 pin 13 Handler
0x000000B8 | PORTO_14 Handler 30 16+30: GPIO Port 0 pin 14 Handler
0x000000BC | PORTO_15 Handler 31 16+31: GPIO Port 0 pin 15 Handler
RN516-1.0 6(32)




4 8 7Ok 3% 4.1 FHIE

4:iEFH F W%k Ax

4.1

g
ud

RN AL HE A et & 2 it APBL i ks 7] 38 F S AP WUk
UART:

o ERPURFRE N 921.6Kbit/s
o TEHERRIAL
o 8 HHELL
o 1 fifFikfL
UART Buffering 4118 4-1 Fix
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4 T PO A

4.2 FrfFas ity

A 4-1 UART Buffering

APB
interface

‘/

o

You can write a new character to the write buffer
While the shift register is sending out a character.

ﬂbuﬁer Shift register TXD

—

4

A

A

Baud rate
generator

A

Read buffer

Shift register

<«—— RXD

4

c/fhe shift register can receive the neiﬁ
character while the data in the receive
buffer is waiting for the processor to

read it.

UART 2R i HSTM (High Speed Test Mode), 4% 1748
CTRL[6]&E N 1 I, B ATHHR A B L5 1 A7, v CAZEAR S A (R N A 4
EAE R

A EERE UART B, W2 BIRRR R e fra%, i, i APB1
MEANZISATAE 12MHz, 75 EEPREEE N 9600, W] DLk B IR 26 53 90 25 A7
#2544 12000000/9600=1250.

4.2 FEHEH

UART ZFf78s 4512 Lk 4-1 flios .

& 4-1 UART 5%
e bR | MubbwEr | R W | WA
DATA 0x000 RW |8 0x-- [7:0] Data Value
[3] RX buffer overrun,write 1 to clear
[2] TX buffer overrun,write 1 to clear
STATE 0x004 RW |4 0x0
[1] RX buffer full,read-only
[0] TX buffer full,read-only
[6] High speed test mode for TX only
CTRL 0x008 RwW |7 0x00 _
[5] RX overrun interrupt enable
RN516-1.0 8(32)




4@ B BOR S 4.3 WIgh A
B A7 7 44 PR wakfwte | SRR WE | WIMGE EiH:)

[4] TX overrun interrupt enable

[3] RX interrupt enable

[2] TX interrupt enable

[1] RX enable

[0] TX enable

[3] RX overrun interrupt,write 1 to clear
INTSTATUS/ [2] TX overrun interrupt,write 1 to clear

0x00C RW |4 0x0 ) )

INTCLEAR [1] RX interrupt,write 1 to clear

[0] TX interrupt,write 1 to clear

[19:0] Baud rate divider,the minimum
BAUDDIV 0x010 RwW |20 0x00000 _

number is 16

4.3 Mtasst

UART #Iaafb &5/ ansk 4-2 Fios.

& 4-2 UART AL EH
H R KA Bl Eitipa
UART_BaudRate | uint32_t Max 921.6Kbit/s Baud rate
UART_Mode UARTMode_TypeDef | ENABLE/DISABLE | Enable/Disable TX/RX mode
UART_Int UARTInt_TypeDef ENABLE/DISABLE | Enable/Disable TX/RX interrupt
Enable/Disable TX/RX overrun
UART_Owr UARTOvr_TypeDef ENABLE/DISABLE | .
Interrupt
. Enable/Disable TX hisgh speed test
UART_Hstm FunctionalState ENABLE/DISABLE q
mode

4.4 ERFE

UART f F 775403k 4-3 Fios.

% 4-3 UART A5 E

e

filiid

UART_Init

Initializes UARTX

UART _GetRxBufferFull

Returns UARTX RX buffer full status

UART _GetTxBufferFull

Returns UARTX TX buffer full status

UART _GetRxBufferOverrunStatus

Returns UARTx RX buffer overrun status

UART _GetTxBufferOverrunStatus

Returns UARTXx TX buffer overrun status

UART _ClearRxBufferOverrunStatus

Clears Rx buffer overrun status

UART _ClearTxBufferOverrunStatus

Clears Tx buffer overrun status

UART_SendChar

Sends a character to UARTx TX buffer

UART _SendString

Sends a string to UARTX TX buffer

RN516-1.0
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4 B R

ok as

4.4 {75

TR

filiid

UART_ReceiveChar

Receives a character from UARTXx RX buffer

UART_GetBaudDivider

Returns UARTX baud rate divider value

UART_GetTxIRQStatus

Returns UARTX TX interrupt status

UART_GetRxIRQStatus

Returns UARTX RX interrupt status

UART_ClearTxIRQ

Clears UARTx TX interrupt status

UART_ClearRxIRQ

Clears UARTx RX interrupt status

UART_GetTxOverrunlRQStatus

Returns UARTX TX overrun interrupt status

UART_GetRxOverrunlRQStatus

Returns UARTX RX overrun interrupt status

UART_ClearTxOverrunlRQ

Clears UARTx TX overrun interrupt request

UART_ClearRxOverrunlRQ

Clears UARTx RX overrun interrupt request

UART_SetHSTM

Sets UARTX TX high speed test mode

UART_CIrHSTM

Clears UARTx TX high speed test mode

RN516-1.0
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5 GE M &%

5.1 J&4E

5.1 $¥{iE

5 ERTER

BN 48 A G2 2 ANl APBL 283 ] 14 (6] 55 b v 7 I 52

o 32 fiit#izs
o T LG RIE S
o 1 LMFEHAMNBII NG S EXTIN i GERSEh
e TIMERO: EXTIN i## GPIO[1]
e TIMER1: EXTIN i##: GPIO[6]
TIMER g5t 4n&l 5-1 fios.
& 5-1 TIMER
4—-| Reload value I Egiiﬁm Synchronizer
PCLK —» CTRL[2]
PCLKG —»f Decrement /_,.f" —EXTIN
PRESETn___, 1
PADDR[11:2] s counter ] 0,
PENABLE ——»!
PWRITE ——| PR
PWDATA[31:0] = CTRL[0] ;
PREADY #+— 3 w_
PSLVERR «+—— val==1 [
PRDATA[31:0]
ECOREVNUM[3:0] ——pr ::TRL[:] ’—'\‘ ‘ —* TIMERINT

RN516-1.0
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5 ENT 58 5.2 A A{i#RE5H

5.2 HFaasn

TIMER ZF A7 28 45 /03 5-1 Fizs.

% 5-1 TIMER H %844
AT xR bk we | KA BE | WIMGE i34
[3] Timer interrupt enable
[2] Select external input as clock
CTRL 0x000 RW 4 0x0 .
[1] Select external input as enable
[0] Enable
VALUE 0x004 RwW 32 0x00000000 | [31:0] Current value
[31:0] Reload value,writing to this
RELOAD 0x008 RW 32 0x00000000 ,
register sets the current value
INTSTATUS/I i . .
0x00C RwW 1 0x0 [0] Timer interrupt,write 1 to clear
NTCLEAR

5.3 ¥liaiLsss

TIMER ¥t 45 ¥ Nk 5-2 przws o

% 5-2 TIMER #l{A &4

e byt Bl Eitipa

Reload uint32_t Reload value

TIMER_Int | TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt
TIMER_Exti | TIMEREXti_TypeDef External input as enable or clock

54 ERFE

TIMER 1§ F /7 1: 4138 5-3 AT

% 5-3 TIMER /75 %

R IR

TIMER_Init Initializes TIMERX
TIMER_StartTimer Starts TIMERX
TIMER_StopTimer Stops TIMERX
TIMER_GetIRQStatus Returns TIMERX interrupt status
TIMER_ClearlRQ Clears TIMERX interrupt status
TIMER_GetReload Returns TIMERX reload value
TIMER_SetReload Sets TIMERX reload value
TIMER_GetValue Returns TIMERX current value
TIMER_SetValue Sets TIMERX current value

RN516-1.0 12(32)




5 GE M &%

5.4 U5k

RN516-1.0

ey i

Eiiipay

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

13(32)




6 &1 6.1 JH4E

6%1‘1%]

6.1 $¥{iE

RN AL HE 38 R G 1Nl APBL & 2815 1] 7 T 14 WatchDog:
o T LOAD FAF e WIIA LI 32 ALiZ kit £ ds
o PAEHTIE R
o NitghffifE, B WDOGCLK {55 bFh#yfilk i+ %8s %k
o USHLHRWT, MR O B, FEAERALER, AL
o N B SRR B AL, SRR E A
WatchDog #1E 1] 6-1 fis.
6-1 WatchDog Operation

Counter reloaded
Count down

. and count down
—___ without reprogram __—— -

- — T without reprogram_—
/ WatchDog is \ / Counter reaches\ / Counter reache \
| ]

\ programmed / \\ zero / \ zero /

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL WDOGCONTROL
register is set to 1, register is setto 1,

WDOGINT is asserted WDOGRES is asserted

RN516-1.0 14(32)




6 &1

6.2 A 1 il

6.2 e

WatchDog 75 /7 #s &5 i ink 6-2 Fior

& 6-1 WatchDog B 7884544

AT xR HuhE R #% KA R WA ik

The value from which the counter
LOAD 0x00 RW 32 OXFFFFFFFF |

is to decrement

The current value of the
VALUE 0x04 RO 32 OXFFFFFFFF _

decrementing counter

[1] Enable reset output
CTRL 0x08 RW 2 0x0 _

[0] Enable the interrupt

Clear the watchdog interrupt and
INTCLR 0x0C woO

reloads the counter

Raw interrupt status from the
RIS 0x10 RO 1 0x0

counter

Enable interrupt status from the
MIS 0x14 RO 1 0x0

counter
RESERVED | O0xC00-0x014 Reserved

[32:1] Enable register writes
LOCK 0xCO00 RW 32 0x00000000 _ _

[0] Register write enable status
RESERVED | 0xF00-0xCO00 Reserved
ITCR 0xF00 RW 1 0x0 Integration test mode enable

[1] Integration test WDOGRES

value
ITOP 0xF04 WO 2 0x0

[0] Integration test WDOGINT
value

6.3 #NIRILEH

WatchDog #J 464k 25 ¥4 an3k 6-2 Fis .
& 6-2 WatchDog #1341k 454

e K il Ef:ipa

WDOG_Reload | uint32_t Reload value

WDOG_Lock WDOGLock_TypeDef | SET/RESET | Enable/Disable lock register write access
WDOG_Res WDOGRes_TypeDef | SET/RESET | Enable/Disable reset flag

WDOG_Int WDOGInt_TypeDef SET/RESET | Enable/Disable interrupt flag
WDOG_ITMode | WDOGMode_Typedef | SET/RESET | Enable/Disable integration test mode flag

RN516-1.0
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6 &1

6.4 5%

6.4 ER7E

RN516-1.0

WatchDog 18 1 J57%n3% 6-3 P

& 6-3 WatchDog £/ 7534
2R P
WDOG_ Init Initializes WatchDog

WDOG_RestartCounter

Restart watchdog counter

WDOG_GetCounterValue

Returns counter value

WDOG_SetResetEnable

Sets reset enable

WDOG_GetResStatus

Returns reset status

WDOG_SetIntEnable

Sets interrupt enable

WDOG_GetIntStatus

Returns interrupt enable

WDOG_ClrintEnable

Clears interrupt enable

WDOG_GetRawlIntStatus

Returns raw interrupt status

WDOG_GetMaskIntStatus

Returns masked interrupt status

WDOG_LockWriteAccess

Disable write access all registers

WDOG_UnlockWriteAccess

Enable write access all registers

WDOG_SetITModeEnable

Sets integration test mode enable

WDOG_CIrITModeEnable

Clears integration test mode enable

WDOG_GetlTModeStatus

Returns integration test mode status

WDOG_SetITOP

Sets integration test output reset or interrupt

WDOG_GetITOPResStatus

Returns integration test output reset status

WDOG_GetITOPIntStatus

Returns integration test output interrupt status

WDOG_CIrITOP

Clears integration test output reset or interrupt
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7.1 B4E

7.1 $HE

7iEFH BN

RN B S R 1 AVl id AHB SE 17 i (1 16 A f N6 4% 11

ft) GPIO #¥itk:
o 5 FPGA MZEi%ER:,
o &N 10 EHITT LA A s
o SCHFAIHERD;
o EHHEHIIRE.
GPIO 42l 7-1 Fs.

&l 7-1 GPIO Block

ahb_gpio

ahb_ . .
io_bridge 10_gp1o
FCLK—»

HCLK —»
HRESETn—»
HSEL—»
HADDR[11:0] —p
HTRANS[1:0]—
HSIZE[2:0] —p
HWRITE —»

HREADY —»
HWDATA[31:0] —p
HREADYOUT +—
HRESP +—
HRDATA[31:0] €—
ECOREVNUM[3:0] —p

RN516-1.0

l€¢— PORTIN[15:0] <

= PORTOUT[15:0]

=3 PORTEN[15:0] " ,
"L

— PORTFUNC[15:0] .
oY
2

— GPIOINT[15:0] Pin Mux

—» COMBINT

Alternate function signals

FPGA Fabric

10_EXP_INPUT[15:0]

10_expP_ouTpuT(15:0]|

s 12 .
I/O pad

10_EXP_OUTPUTEN[15:0]]
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7.2 FAE A

7.2 BEAEH

GPIO FA7#s &5tz 7-1 Fiow.

% 7-1 GPIO HHER/EH

AR RN

Huik i F%

KA

B

LGN

ik

DATA

0x0000

RW

16

OX----

[15:0] Data value
Read Sampled at pin

Write to data output register

Read back value goes through double flip-flop
synchronization logic with delya of two cycle

DATAOUT

0x0004

RW

16

0x0000

[15:0] Data output register value
Read current value of data output register

write to data output register

RESERVED

0x0008
-0x000C

Reserved

OUTENSET

0x0010

RW

16

0x0000

[15:0] Output enable set

Write 1 to set the output enable bit
Write 0 no effect

Read back 0 indicates the signal direction as
intput
1 indicates the signal direction as output

OUTENCLR

0x0014

RW

16

0x0000

[15:0] Output enable clear

Write 1 to clear the output enable bit
Write 0 no effect

Read back 0 indicates the signal direction as
intput
1 indicates the signal direction as output

ALTFUNCS
ET

0x0018

RW

16

0x0000

[15:0] Alernative function set

Write 1 to set the ALTFUNC bit
Write O no effect

Read back 0 for 1/0
1 for an alternate function

ALTFUNCC
LR

0x001C

RW

16

0x0000

[15:0] Alernative function clear

Write 1 to clear the ALTFUNC bit
Write O no effect

Read back 0 for I/O
1 for an alternate function

INTENSET

0x0020

RW

16

0x0000

[15:0] Interrupt enable set

Write 1 to set the enable bit
Write O no effect

RN516-1.0
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Huhik s

LN

filiid

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled

INTENCLR

0x0024

RW

16

0x0000

[15:0] Interrupt enable clear

Write 1 to clear the enable bit

Write 0 no effect

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled

INTTYPESE
T

0x0028

RW

16

0x0000

[15:0] Interrupt type set

Write 1 to set the interrupt type bit
Write 0 no effect

Read back O for LOW/HIGH level
1 for falling edge or rising edge

INTTYPECL
R

0x002C

RW

16

0x0000

[15:0] Interrupt type clear

Write 1 to clear the interrupt type bit
Write 0 no effect

Read back 0 for LOW/HIGH level

1 for falling edge or rising edge

INTPOLSET

0x0030

RW

16

0x0000

[15:0] Polarity-level,edge IRQ config
Write 1 to set the interrupt polarity bit
Write 0 no effect

Read back 0 for LOW level or falling edge
1 for HIGH level or rising edge

INTPOLCL
R

0x0034

RW

16

0x0000

[15:0] Polarity-level,edge IRQ config
Write 1 to clear the interrupt polarity bit
Write 0 no effect

Read back 0 for LOW level or falling edge
1 for HIGH level or rising edge

INTSTATUS
/INTCLEAR

0x0038

RW

16

0x0000

[15:0] Write IRQ status clear register
Write 1 to clear interrupt request
Write 0 no effectx

Read back IRQ status register

MASKLOW
BYTE

0x0400
-0x07FC

RW

16

OX----

Lower 8-bits masked access

[9:2] of the address value are used as enable
bit mask for the access

[15:8] not used

[7:0] Data for lower byte access,with [9:2] of
address value used as enable mask for each bit

MASKHIGH
BYTE

0x0800
-Ox0BFC

RW

16

OX----

Higher 8-bits masked access
[9:2] of the address value are used as enable
bit mask for the access

RN516-1.0
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hbwie | RA | TR | WIUGME

Eiiipay

[15:8] Data for higher byte access,with [9:2] of
address value used as enable mask for each bit
[7:0] not used

RESERVED

0x0CO00
-OxOFCF

Reserved

7.3 FiaiLst

GPIO ¥liath &5 nsk 7
%= 7-2 GPIO #Jia 54

-2 FiR

FFR

KA

HfE ik

GPIO_Pin | uint32_t

GPIO_Pin_0
GPIO_Pin_1
GPIO_Pin_2
GPIO_Pin_3
GPIO_Pin_4
GPIO_Pin_5
GPIO_Pin_6
GPIO_Pin_7
GPIO_Pin_8
GPIO_Pin_9
GPIO_Pin_10
GPIO_Pin_11
GPIO_Pin_12
GPIO_Pin_13
GPIO_Pin_14
GPIO_Pin_15

16 bits GPIO Pins

GPIO_Mode | GPIOMode_TypeDef

GPIO_Mode_IN
GPIO_Mode_OUT 16 bits GPIO Pins mode
GPIO_Mode_AF

GPIO_Int GPIOInt_TypeDef

GPIO_Int_Disable

GPIO_Int_Low_Level
GPIO_Int_High_Level 16 bits GPIO Pins interrupt
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

RN516-1.0
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7.4 GPIO 3%

GPIO i F 7705k 7-3 iR
& 7-3 GPIO R A *
ES i3
GPIO_Init Initializes GPIOXx
GPIO_SetOutEnable Sets GPIOx output enable
GPIO_CIrOutEnable Clears GPIOx output enable
GPIO_GetOutEnable Returns GPIOx output enable
GPIO_SetBit GPIO output one
GPIO_ResetBit GPIO output zero
GPIO_WriteBits GPIO output
GPIO_ReadBits GPIO input
GPIO_SetAltFunc Sets GPIOx alternate function enable
GPIO_CIrAltFunc Clears GPIOx alternate function enable
GPIO_GetAltFunc Returns GPIOx alternate function enable
GPIO_IntClear Clears GPIOx interrupt request
GPIO_GetIntStatus Returns GPIOx interrupt status
GPIO._SetintEnable Sets GPIOx inte_rrupt enable
Returns GPIOx interrupt status
GPIO ClfintEnable Clears GPIOx in_terrupt enable
- Returns GPIOx interrupt enable
GPIO_SetintHighLevel Setups GPIOx interrupt as high level
GPIO_SetIntRisingEdge Setups GPIOx interrupt as rising edge
GPIO_SetintLowLevel Setups GPIOx interrupt as low level
GPIO_SetIntFallingEdge Setups GPIOx interrupt as falling edge
GPIO_MaskedWrite Setups GPIOx output value using masked access

RN516-1.0 21(32)




8USB Type-C [

8.1 A fFAsii

8.1 FFaIEM

8USB Type-C [0

USB Type-C £ 1 & A7 #e 45 M 8-1 flT7R.
2% 8-1 USB Type-C SEREH

A A K

Ho kit A%

KA

i

GILGHIEN

ik

TX_DATA

0x00

WO

32

0x0000
0000

[31:0] Transmits data

TX_CTRL

0x04

RW

0x0

[1] Stops to transmit data
[0] Starts to transmit data

TX_STATUS

0x08

RW

0x0

[3] CC port is busy

[2] TX Data register received new data before
the previous data was transmitted

[1] CC port is ready to transmit data

[0] Datas are transmitting

RX_DATA

0x0C

RO

32

0x0000
0000

[31:0] Receives data

RX_CTRL

0x10

RW

Reserved

RX_STATUS

0x14

RW

0x0

[3] CC port is busy

[2] RX data register received new data before
the previous data was read

[1] Receiving data is ending

[0] CC port is ready to receive data

CTRL

0x18

RW

0x00

[8] Selects CC1 Port or CC2 Port

[7] CC2 Port DFP Rp resistor

[6] CC2 Port UFP Rd resistor

[5] Sets CC2 Port normal or vcc power supply
mode

RN516-1.0
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8.2 Wik &5

A AT 2K

il e | SRR

=
&

LGN

Eitipay

[4] Sets CC2 Port TX or RX mode

[3] CC1 Port DFP Rp resistor

[2] CC1 Port UFP Rd resistor

[1] Sets CC1 Port normal or vcc power supply
mode

[0] Sets CC1 Port TX or RX mode

INTSTATUS/
INTCLEAR

RO/W
0x1C o 2 0x0

[1] RX interrupt status or clears RX interrupt
[0] TX interrupt status or clears TX interrupt

8.2 MNiaiLLst

USB Type-C #¥Jaafb Etitnsk 8-2 Fizs.

%% 8-2 USB Type-C #Iia{L4E#

e KR il i
, TYPEC_MODE_TX
TYPEC_Mode | uint32_t - - USB Type-C CC1 Port or CC2 Port TX or RX mode
TYPEC_MODE_RX
_ TYPEC_PWR_VCC
TYPEC Pwr | uint32_t - - USB Type-C CC1 Port or CC2 Port power mode

TYPEC_PWR_NORM

8.3 A%

RN516-1.0

USB Type-C i F 775 8-3 firn.

% 8-3 USB Type-C FR 5%
Z R B
TYPEC_Init Initailizes TYPEC

TYPEC_SetTxBeginEnable

Sets TX start enable

TYPEC_GetTxBeginStatus

Returns TX starting status

TYPEC_SetTxEndEnable

Sets TX stopping enable

TYPEC_CIrTXEnd

Clears TX stopping enable

TYPEC_GetTxEndStatus

Returns TX stopping status

TYPEC_SetTxTackEnable

Sets TX tack enable

TYPEC_CIrTxTackEnable

Clears TX tack enable

TYPEC_GetTxTackStatus

Returns TX tack status

TYPEC_SetTxReadyEnable

Sets TX ready enable

TYPEC_CIrTxReadyEnable

Clears TX ready enable

TYPEC_GetTxReadyStatus

Returns TX ready status

TYPEC_SetTxToeEnable

Sets TX toe enable

TYPEC_CIrTxToeEnable

Clears TX toe enable
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TYPEC_GetTxToeStatus

Returns TX toe status

TYPEC_SetTxBusyEnable

Sets TX busy enable

TYPEC_CIrTxBusyEnable

Clears TX busy enable

TYPEC_GetTxBusyStatus

Returns TX busy status

TYPEC_SetRxReadyEnable

Sets RX ready enable

TYPEC_CIrRxReadyEnable

Clears RX ready enable

TYPEC_GetRxReadyStatus

Returns RX ready status

TYPEC_SetRxRendEnable

Sets RX rend enable

TYPEC_CIrRxRendEnable

Clears RX rend enable

TYPEC_GetRxRendStatus

Returns RX rend status

TYPEC_SetRxRoeEnable

Sets RX roe enable

TYPEC_CIrRxRoeEnable

Clears RX roe enable

TYPEC_GetRxRoeStatus

Returns RX roe status

TYPEC_SetRxBusyEnable

Sets RX busy enable

TYPEC_CIrRxBusyEnable

Clears RX busy enable

TYPEC_GetRxBusyStatus

Returns RX busy status

TYPEC_SetTransMode

Sets TX mode

TYPEC_GetTransMode

Returns TX mode

TYPEC_SetPwrSupply

Sets power supply

TYPEC_GetPwrSupply

Returns power supply

TYPEC_SetTxData

Sets TX data

TYPEC_SendData

Transmit data

TYPEC_GetRxData

Returns RX data

TYPEC_ReceiveData

Receives data

TYPEC_GetTxIntStatus

Returns TX interruupt status

TYPEC_GetRxIntStatus

Returns RX interruupt status

TYPEC_CIrTxIntEnable

Clears TX interrupt enable

TYPEC_CIrRxIntEnable

Clears RX interrupt enable
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9.1 A7

9.1 FHFEHREH

ADC ZF 7asssinsk 9-1 Fus.

91%91/?&?—%}&

& 9-1 ADC HEEFEHREH

e AR | dhhbwAs | R | SRR | WIGGME | fEid

DATA 0x00 RO 12 0x000 | [11:0] conversion data
[1] Start of conversion status

STATUS 0x04 RwW |2 0x0 _
[0] End of conversion status
[5] AD conversion mode

CTRL 0x08 RW |6 0x00 [4] AD conversion starting
[2:0] Channel

9.2 MiatLLEty
ADC HIas R IR 9-2 Pir .
% 9-2 ADC #Mia 4
KR RKE Bl IR

ADC_Mode | uint32_t

ADC_MODE_CONT
ADC_MODE_SINGLE

ADC continuous or single conversion mode

ADC_Status | uint32_t

ADC_STATUS_ON
ADC_STATUS_OFF

Start or stop conversion

ADC_Chsel | uint32_t

ADC_CHSEL_0
ADC_CHSEL _1
ADC_CHSEL 2
ADC_CHSEL _3
ADC_CHSEL 4
ADC_CHSEL _5

ADC channel 0-7

RN516-1.0
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B e iv CALIER #hid
ADC_CHSEL_6
ADC_CHSEL_7
9.3 A%
ADC fi H /711 9-3 Fiizr.
£ 9-3 ADC RS *®
B4 ik
ADC_Init Initializes ADC

RN516-1.0

ADC_SetMode

Sets ADC conversion mode

ADC_GetMode

Returns ADC conversion mode

ADC_SetPowerStatus

Sets ADC running status

ADC_GetPowerStatus

Returns ADC running status

ADC_SetChannel

Sets ADC conversion channel

ADC_GetChannel

Returns ADC conversion channel

ADC_GetEocStatus

Returns stopping status

ADC_GetSocStatus

Returns starting status

ADC_ReadData

Returns ADC conversion data
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10.1 ZFA7 a8 &5

10.1 78451

SPI F 7 a4 MR 10-1 Fis.

1 Oéaﬁ%iﬁ:%l:l

4

10.2 RS

& 10-1 SP1 HHERBLEH
TR | Mk RE | KRB | R | WIRME | Rk
RDATA 0x00 RO |8 0x00 Read data register
WDATA 0x04 WO |8 0x00 Write data register
[7] Error status
[6] Receive ready status
[5] Transmit ready status
STATUS 0x08 RW |8 0x00 [4] Be transmitting
[3] Transmit overrun error status
[2] Receive overrun error status
[1:0] Reserved
SSMASK 0x0C RW |8 0x00 Unused selected slave address
[4:3] Clock selected
[2] Polarity
CTRL 0x10 RW |5 0x00
[1] Phase
[0] Direction
SPI ¥JUEAL A AR 10-2 Js .
& 10-2 SPI ¥k
H R it Bl it
DIRECTION | FunctionalState | ENABLE/DISABLE MSB/LSB first transmission
PHASE FunctionalState | ENABLE/DISABLE Posedge/Negedge transmit data

RN516-1.0
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10.3 fi 51

e KA Ha EiH:)

POLARITY | FunctionalState | ENABLE/DISABLE Initialize ploarity to one/zero
CLKSEL_CLK _DIV_2

, CLKSEL_CLK_DIV_4 .

CLKSEL uint32_t — T 7 | Select clock divided 2/4/6/8
CLKSEL_CLK_DIV_6
CLKSEL_CLK_DIV_8

10.3 R A .

SPI{# H AL 10-3 fizs.

RN516-1.0

2 10-3 SPI A Z
B ik
SPI_Init Initializes SPI

SPI_SetDirection

Sets direction

SPI_ClrDirection

Clears direction

SPI_GetDirection

Returns direction

SPI_SetPhase

Sets phase

SPI_CIrPhase

Clears phase

SPI_GetPhase

Returns phase

SPI_SetPolarity

Sets polarity

SPI_ClIrPolarity

Clears polarity

SPI_GetPolarity

Returns polarity

SPI_SetCIkSel

Sets clock selection

SPI_GetClkSel

Returns clock selection

SPI_GetToeStatus

Reads transmit overrun error status

SPI_GetRoeStatus

Reads receive overrun error status

SPI_GetTmtStatus

Reads transmitting status

SPI_GetTrdyStatu

Reads transmit ready status

SPI_GetRrdyStatus

Reads receive ready error status

SPI_GetErrStatus

Reads error status

SPI_ClrToeStatus

Clears transmit overrun error status

SPI_CIrRoeStatus

Clear receive overrun error status

SPI_CIrErrStatus

Clears error status

SPI_WriteData

Writes data

SPI_ReadData

Reads data

28(32)




11 F T I 0 A

11.1 T4
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Interrupt Monitor & £7#& £ f W#k 11-1 Fir.

RN516-1.0

% 11-1 Interrupt Monitor F 754514

1 1 o BT L

A A K

Hohit %

KA

i

LGN

ik

INTSTATUS

0x00

RW

21

0x000000

[20] WatchDog interrupt status
[19] UARTL interrupt status

[18] UARTO interrupt status

[17] TIMERL1 interrupt status

[16] TIMERO interrupt status

[15] GPIOO Pinl5 interrupt status
[14] GPIOO Pin14 interrupt status
[13] GPIOO Pin13 interrupt status
[12] GPIOO Pinl12 interrupt status
[11] GPIOO Pinll interrupt status
[10] GPIOO Pinl0 interrupt status
[9] GPIOO0 Pin9 interrupt status
[8] GPIOO0 Pin8 interrupt status
[7] GPIOO Pin7 interrupt status
[6] GPIOO0 Pin6 interrupt status
[5] GPIOO Pin5 interrupt status
[4] GPIOO0 Pin4 interrupt status
[3] GPIOO Pin3 interrupt status
[2] GPIOO Pin2 interrupt status
[1] GPIOO Pinl interrupt status
[0] GPIOO Pin0 interrupt status
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Interrupt Monitor {8 F 7775415 11-2 Fios .

RN516-1.0

%% 11-2 Interrupt Monitor £ 7%

IMONITOR_Init Initializes IMONITOR

IMONITOR_SetGPIO0PiInOIntStatus

Sets GPIOO0 Pin0 interrupt status

IMONITOR_GetGPIO0OPInOIntStatus

Returns GPIOO Pin0 interrupt status

IMONITOR_CIrGPIOOPInOIntStatus

Clears GPIOO Pin0 interrupt status

IMONITOR_SetGPIO0OPinlIntStatus

Sets GPIOO0 Pinl interrupt status

IMONITOR_GetGPIOOPiInlIntStatus

Returns GPIOO Pinl interrupt status

IMONITOR_CIrGPIOOPinl1IntStatus

Clears GPIOO Pinl interrupt status

IMONITOR_SetGPIO0PiIn2IntStatus

Sets GPIOO0 Pin2 interrupt status

IMONITOR_GetGPIO0OPiIn2IntStatus

Returns GPIOO0 Pin2 interrupt status

IMONITOR_CIrGPIOO0PIn2IntStatus

Clears GPIOO Pin2 interrupt status

IMONITOR_SetGPIO0Pin3IntStatus

Sets GPIOO0 Pin3 interrupt status

IMONITOR_GetGPIOOPiIn3IntStatus

Returns GPIOO0 Pin3 interrupt status

IMONITOR_CIrGPIOO0PIn3IntStatus

Clears GPIOO Pin3 interrupt status

IMONITOR_SetGPIO0Pin4IntStatus

Sets GPIOO0 Pin4 interrupt status

IMONITOR_GetGPIOOPin4IntStatus

Returns GPIOO0 Pin4 interrupt status

IMONITOR_CIrGPIOOPin4IntStatus

Clears GPIOO Pin4 interrupt status

IMONITOR_SetGPIO0OPin5IntStatus

Sets GPIOO0 Pin5 interrupt status

IMONITOR_GetGPIOOPin5IntStatus

Returns GPIOO Pin5 interrupt status

IMONITOR_CIrGPIOOPIn5IntStatus

Clears GPIOO Pin5 interrupt status

IMONITOR_SetGPIO0OPin6IntStatus

Sets GPIOO0 Pin6 interrupt status

IMONITOR_GetGPIOOPin6IntStatus

Returns GPIOO Pin6 interrupt status

IMONITOR_CIrGPIOOPIn6IntStatus

Clears GPIOO Pin6 interrupt status

IMONITOR_SetGPIO0OPiIn7IntStatus

Sets GPIOO0 Pin7 interrupt status

IMONITOR_GetGPIOOPIn7IntStatus

Returns GPIOO Pin7 interrupt status

IMONITOR_CIrGPIOOPIn7IntStatus

Clears GPIOO Pin7 interrupt status

IMONITOR_SetGPIO0OPiIn8IntStatus

Sets GPIOO0 Pin8 interrupt status

IMONITOR_GetGPIOOPiIn8IntStatus

Returns GPIOO Pin8 interrupt status

IMONITOR_CIrGPIOOPIn8IntStatus

Clears GPIOO Pin8 interrupt status

IMONITOR_SetGPIO0OPiIn9IntStatus

Sets GPIOO0 Pin9 interrupt status

IMONITOR_GetGPIOOPiIn9IntStatus

Returns GPIOO Pin9 interrupt status

IMONITOR_CIrGPIOOPIn9IntStatus

Clears GPIOO Pin9 interrupt status

IMONITOR_SetGPIO0PIn10IntStatus

Sets GPIOO0 Pinl0 interrupt status

IMONITOR_GetGPIOO0Pin10IntStatus

Returns GPIOO0 Pin10 interrupt status

IMONITOR_CIrGPIOOPIn10IntStatus

Clears GPIOO Pin10 interrupt status
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IMONITOR_SetGPIOOPin11IntStatus

Sets GPIOO0 Pinll interrupt status

IMONITOR_GetGPIOOPin11IntStatus

Returns GPIOO0 Pinll interrupt status

IMONITOR_CIrGPIOOPiIn11IntStatus

Clears GPIOO Pin11 interrupt status

IMONITOR_SetGPIO0OPiIn12IntStatus

Sets GPIOO0 Pin12 interrupt status

IMONITOR_GetGPIO0OPin12IntStatus

Returns GPIOO0 Pin12 interrupt status

IMONITOR_CIrGPIOOPIn12IntStatus

Clears GPIOO Pin12 interrupt status

IMONITOR_SetGPIO0Pin13IntStatus

Sets GPIOO0 Pin13 interrupt status

IMONITOR_GetGPIO0OPin13IntStatus

Returns GPIOO0 Pin13 interrupt status

IMONITOR_CIrGPIOO0OPin13IntStatus

Clears GPIOO Pin13 interrupt status

IMONITOR_SetGPIO0PiIn14IntStatus

Sets GPIOO0 Pin14 interrupt status

IMONITOR_GetGPIO0Pin14IntStatus

Returns GPIOO0 Pin14 interrupt status

IMONITOR_CIrGPIOO0OPin14IntStatus

Clears GPIOO Pin14 interrupt status

IMONITOR_SetGPIO0OPiIn15IntStatus

Sets GPIOO0 Pinl5 interrupt status

IMONITOR_GetGPIO0OPin15IntStatus

Returns GPIOO0 Pinl15 interrupt status

IMONITOR_CIrGPIOO0Pin15IntStatus

Clears GPIOO Pin15 interrupt status

IMONITOR_SetTIMEROIntStatus

Sets TIMERQO interrupt status

IMONITOR_GetTIMEROIntStatus

Returns TIMERO interrupt status

IMONITOR_CIFTIMEROIntStatus

Clears TIMERO interrupt status

IMONITOR_SetTIMER1IntStatus

Sets TIMERQO interrupt status

IMONITOR_GetTIMER1IntStatus

Returns TIMERO interrupt status

IMONITOR_CIFTIMER1IntStatus

Clears TIMERO interrupt status

IMONITOR_SetUARTOIntStatus

Sets UARTO interrupt status

IMONITOR_GetUARTOIntStatus

Returns UARTO interrupt status

IMONITOR_CIFUARTOIntStatus

Clears UARTO interrupt status

IMONITOR_SetUART1IntStatus

Sets UARTL1 interrupt status

IMONITOR_GetUART1IntStatus

Returns UART1 interrupt status

IMONITOR_CIFUART 1IntStatus

Clears UART1 interrupt status

IMONITOR_SetWDOGIntStatus

Sets WatchDog interrupt status

IMONITOR_GetWDOGIntStatus

Returns WatchDog interrupt status

IMONITOR_CIrWDOGIntStatus

Clears WatchDog interrupt status
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SYSCON Zif7es g iyanzk 12-1 pros.
%% 12-1 SYSCON Z1E5B444

AT xS Wit | SRR W | AIMGME | R
REMAP 0x000 RW |1 0x0 Remap control register
PMUCTRL 0x004 RW |1 0x0 PMU control register
RESETOP 0x008 RW |1 0x0 reset option register
RESERVEDO | 0x00C Reserved
[2] Lockup reset
RSTINFO 0x010 RW |3 0x0 [1] Watchdog reset request
[0] System reset request

12.2 ERAZE

SYSCON ff f 73k 12-2 frw.

#* 12-2 SYSCON R A%
Z R B
SYSCON_Init Initializes SYSCON
SYSCON_GetRemap Returns REMAP
SYSCON_GetPmuctrlEnable Returns PMUCTRL Enable
SYSCON_GetResetopLockuprst Returns RESETOP LOCKUPRST
SYSCON_GetRstinfoSysresetreq Returns RSTINFO SYSRESETREQ
SYSCON_GetRstinfowdogresetreq Returns RSTINFO SYSRESETREQ
SYSCON_GetRstinfoLockreset Returns RSTINFO SYSRESETREQ
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