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2.1

2.1.1

Rz hE

XR806 N FFZR %
Bk

XR806 W i F R LR AT 8 Trustzone-M IIEERY Cortex M33 Star fHiTHIZE (ARMVE-M Z244) , ZIFAT
MR M 32KHz B 160MHz, 5268 T 320KB SRAM F1 160KB ROM, [BAY 2 #5i@1T saQpl O3 B IMER Flash
REE&S 16MB, RIFRIBEIEM Flash 1 PSRAM RHIT, AIFIESEIETE PSRAM 1, B©IEEIEF
ZYNEEE, B35 UART, TWI, SPI, PWM, IrDA (T/R)#] GPADC 2,

Wi-Fi FREEE 802.11b/g/n EH. MAC. BEFLT PAL LNA. Switch RIERIRIK RIS, BT LUH
BRI, BEMEMNSIEEENMEER A, KA XRADIOTECH MPD™ F ARG I+ T — M LA S F AR
S, DIREESHNEHINRFRFRSNENUNE, RRETHNRAREFBAGE, EEET
RILEREE TR A E RIFH) EVM, ;

N

EFFRAES Bluetooth 5.0 FRANS I, SESI. BHIRIER. EHATE, HHKEST
RINFERIR PR3 R S RE R EPIIRIERL A T R T IA M, SILRERIEARYSRAM EFFESABYAEMIM KL
SHERH Wi-Fi RAESEETIERM, o0 1

TERINFEFR N XM LE R A MIRITEY soC, &R 7 MZEAEEs:, €5 TAZ TCP/IP THNEY IPv4/IPve Ehil
RSB EE, FILUEISIEIERISMNE 4T cPU FYERTT UART/SPI BERR I 73Xt AR SS

7
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B B
21.2.2 KR
/
it 5 - | XR80GAF2L | XR806BF2L | XR806BM2I
O
Axdmm”N2 5x5mm~2 5x5mm~2
Package Trays and tape-in-reel
QFN32 QFN40 QFN40
Power supply from system 1.8~5.5V
Supply voltage
5VIO Yes
PMU LDO for external device (EXT LDO) Yes
External HOSC 24/26/32/40MHz
External LOSC 32.768KHz
Clock
Internal RCOSC 30~60KHz
Internal RCOSC Calibration YES < >
Core Type Cortex M33 Star (Armv8-M Architecture)
MCU Core - &7 up to
Core clock maximum frequéncy 160MHz 160MHz 240MHz
Internal ROM 160KB
Internal RAM up to 320KB
Memory Internal Flash with XIP 2MB 2MB -
External Elash,with XIP Max. 16MB
Internal PSRAM - - 2MB
Backup’register \| Backup register for power save 16B
Seture boot : Yes
Trustzone-M Default size: 28KB Yes
. AES, DES, 3DES, SHA-1, MDS5; TRNG,
Crypto Engine | ‘cpc'37/16, SHA256 ves
TRNG Provide random number seed Yes
WDG reset | Protect specified peripherals been reset Yes
protection by watchdog reset
BOR BOR Detection Yes
Wi-Fi 802.11 b/g/n Yes
BLE 5.0 Yes
Bluetooth BLE Configure Yes
BLE Mesh Yes Yes Yes
Peripheral 1.8/3.3/5V GPIO | General Purpose 4 4 4
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£ R QQ - | XR806AF2L xm;m;lm{gQ XR806BM2I <><
<O &
O O
QQQ 1.86@3 GPIO General Pur%)@e 14 2200 22 QQQ
<><> “WAKEUP 10 From R@vake—up 8 ‘10 10 S
UART Max.3Mbps 3 3 3
SPI Master and slave 1 1 1
12C Max.400Kbps 2 2 2
IR TX and RX 1 1 1
DAudio 11S/PCM 1 1 1
0,\/\{\\ Audio PWM r\\/QI%Iayback Channel 1 (<\~§\\ 1 1 A/\Q\
QQ PWM <>~ | Output Channel 8 8
<& <
o KEYSCA%@ 8*16 <>© - <>©
& <&
& Smart Card 1S07816 <&
& maj <&
QQ & ©
& 1 &
GPADC
7
NDMA YES
SDMA YES
1
1
C\}i?lormal timer 2 b(;\*}\\ 2 ié\}\\
Wakeup timer 60 1 Q>1
<
Q<> QQ ©<>
<& <& O
& & &
<& <& O
©<> ©<> QQ
O O O
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2.1.23

g 2
NVIC FF2E5IR
XTFRFEEH. RAERERE (System Tick) « FITREFEAE (NIC) FIFAEENHA, AIEE (ARM
Cortex-M33 Technology Reference Manual) o LA XK RIZEI M EEREIA,
Module Name Base Address
Nested Vectored Interrupt Controller 0xEOOOEO000
Register Name Offset Address Description
SYSTICK_CTRL 0x0010 SysTick Control and Status Register
SYSTICK_RELOAD 0x0014 SysTick Reload Value Register
SYSTICK_CURVAL 0x0018 SysTick Current Value Register
NVIC_ISERO — NVIC_ISER7 0x0100 - 0x011C Interrupt Set-Enable Registers
NVIC_ICERO — NVIC_ICER7 0x0180 — 0x019C Interrupt Clear-Enable Registers
NVIC_ISPRO — NVIC_ISPR7 0x0200 — 0x021C Interrupt Set-Pendin%Registers
NVIC_ICPRO — NVICICPR7 0x0280 ~0x029C Interrupt CIear-Pgn;ng Registers
NVIC_IABRO — NVIC_IABR7 OXO?B(; —0x031C Interrupt Acti\\ie Bit Registers
NVIC_IPRO — NVIC_IPR59 0x0400 — 0x04CF Interrupt Priority Registers
SCB 0x0D08/— 0x0D3f System Control Block
7

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF! 24



HRAD @ TECH

2.1.3  HEREFSEER
US| AR | EDR | RER | &
< < <
0 0x00 - - Stack top is loaded from first entry of vector
table on reset.
1 0x04 - -3 Reset
2 0x08 - -2 NMI
3 0x0C - -1 Hardware Fault
4 0x10 - configurable Memory Management
5 0x14 - configurable Bus Fault
6 0x18 - configurable Usage Fault
7 0x1C - - 2 &
8 0x20 - - - ><>
9 0x24 - - ) - 7
10 0x28 - = -
11 0x2C - configurable SVCall
12 0x30 - configurable Debug Monitor
13 0x34 - = -
14 0x38 - configurable PendSV
15 0x3C - configurable System Tick
16 0x40 DMA configurable Direct Memory Access Controller
17 0x4C MSGBOX configurable Message Box(IRQO)
18 0x50 UARTO configurable UART Controller 0
19 0x54 UART1 configurable UART Controller 1
20 0x58 SPIO configurable SPI Controller 0
21 0x60 TWIO configurable TWI Controller 0
22 0x64 TWI1 configurable TWI Controller 1
23 0x68 WDT configurable Watchdog
24 0x6C TIMERO configurable Timer 0
25 0x70 TIMER1 configurable Timer 1
26 0x74 ALARMO configurable Alarm 0
27 0x78 ALARM1 configurable Alarm 1
HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF! 25
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BR: W
28 0x80 DAUDIO configurable Digital Audio Controller
29 0x84 PWM/ECT configurable PWM/ECT Controller
30 0x88 SS configurable Secure System Controller
31 0x8C GPADC configurable GPADC Controller
32 0x90 GPIOB configurable GPIO Controller Port B
33 0x98 IRRX configurable IR Receiver
34 0x9C IRTX configurable IR Transmitter
35 0XA4 A-WUP configurable APP Wake Up(Timer & 10)
36 OxA8 FLASHC configurable FLASH Controller
37 O0XAC UART2 configurable UART Controller 2
38 0XB4 WLAN configurable WLAN >
39 0XB8 Audio PWM | configurable AUDIO PWM QQ
40 0XCO AVS configurable AVS psensor \<>/
41 0XCC BLE_LL configurable BLE_LL
42 0XDO BTCOEX configurable BTCOEX
43 0XD4 KEYSCAN configurable Key scan controller
44 0XD8 SMCARD configurable ISO7816 SIM CARD interface
45 0XDC DMA_SEC configurable Secure DMA memory access controller
46 OXE4 LPUARTO configurable LPUARTO wakeup controller
47 OXE8 LPUARTZ configurable LPUART1 wakeup controller
48 OXEC SEC_FAULT | configurable Security access fault case
49 O0XFO RCCAL configurable RCOSC calibration
L] s
1. FMEE1ES% (ARM Cortex-M33 Technology Reference Manual) o
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2.2 RGITHIEIR (SYSCTRL)

221 R

ASITHIRIREE GBS T EB4 SIP FLASH/PSRAM PIN Mapping. Psensor. Debug Register 15 .

2.2.2 SYSCTRL ZFTF285IR

RiRE Eitht

System Control 0x4000A000

BFaER fRisHat R

SIP_FLASH_TEST_MAP_REG 0x0044 SIP FLASH Test Mapping Register
PS_CTL_REG 0x0050 Psensor control register

PS_CNT_REG 0x0054 Psensor counter register< 4
FLASH_PSARM_PIN_MAP_REG 0x0060 FLASH/PSRAM PN Ma%ping Control Register
GENERAL_DBGO_REG 0x00B0 GeneralDebug ORegister
GENERAL_DBG1_REG 0x00B4 General Debug 1 Register

2.2.3 SYSCTRL H7F28§HR
2.2.3.1 SIP_FLASH_TEST_MAP_REG

fRizihiL : ox0044 ZRIA{E: 0x0000_0000

e i8] RIME | &R

31:16 RW 0x0 0x429d: SIP_FLASH_TEST/ SIP_PSRAM _TEST filed is writable
other: SIP_FLASH_TEST/ SIP_PSRAM _TEST filed is read only
Note: The field of SIP_FLASH_TEST/SIP- PSRAM_TEST only can be
changed” when these bits are set to 0x429D. In one write
operation, the GRPCM will check this field whether equals to
0x429D. If not, the value of SIP_FLASH_TEST/SIP_PSRAM_TEST
will be ignored.
This field is always read with value 0x0000.
Examples:
After write 0x429d0001, then read value = 0x00000001
After write 0x11110000, then read value = 0x00000001
After write 0x429d0000, then read value = 0x00000000

15:1 / / /

0 RW 0x0 SIP_FLASH_TEST
0: SIP FLASH 10s mapping is disabled
1: SIP FLASH 10s are mapped to the external flash PINs

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF!
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2.2.3.2

PS_CTL_REG

fR¥& At ox0050

2RIA1E: 0x0000_0000

E

3lE]

FRIAE

R

31:17

/

/

16

RW1C

0x0

CLK250M_CNT_RDY
clk250M counter ready
0: not finish

1:finish

15:11

/

10:8

R/W

0x0

PS_DEV_SEL

psensor device sel
000: select psensor_0
001: select psensor_1

Others: reserved v

7:6

/Q“

5:4

R/W

0x0

PS_EN_SEL

OSC select

00:disable(no dynamic power)
01: rvt_casecode ring osc

10: Ivt_casecode ring osc

11:rvt_normal ring osc

3:1

R/W

0x0

PS_N_PRD

clk num period.

0: 4 --- 2/13 us (26M HOSC), 0.1us (40M HOSC)
1: 8 ---4/13 us (26M HOSC) , 0.2us (40M HOSC)
2:16---8/13 us (26M HOSC) , 0.4us (40M HOSC)
3:32---16/13us (26M HOSC) , 0.8us (40M HOSC)
4

: 64—32/13 us (26M HOSC) , 1.6us (40M HOSC)
5: 128—64/13 us (26M HOSC) , 3.2us (40M HOSC)
6: 256—128/13us (26M HOSC) , 6.4us (40M HOSC)

7: 512—256/13us (26M HOSC) , 12.8us (40M HOSC)

R/W

0x0

PS_EN
psensor Enable.
0: disable

1: psensor enable

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF!
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2.2.33

2.2.3.4

2.2.3.5

PS_CNT_REG

fRiEHAL : ox0054

2RIA1E: 0x0000_0000

uE Ll RIAE | R

31:16 / / /

15:0 R 0x0 CLK250M_CNT
clk 250M counter

FLASH_PSARM_PIN_MAP_REG

Huyik : 0x0060 2XIA1E: 0x0000_0000
g |3hiE FRINE 5%
31:26 |/ / /
25:24 | RW 0x0 mode_5vbias Q\ \
Mode control of 5V 10 for PBO/1/14/15. &
. . 7
23:18 |/ / / S :
17:16 | RW 0x2 FLASH_PSARM_PIN_MAP1
When Flash/Psramraccess on GPIOBO8~GPIOB11 PINs, which
controller Chip Select (CS) is corresponding
0: reserved
1: only CSO of Flash/Psram controller
2: only CS1 of Flash/Psram controller
3: both CSO and CS1 of Flash/Psram controller
15:2 |/ / 4
1:0 RW Ox1 FLASH_PSARM_PIN_MAPO
When Flash/Psram-access on GPIOB02~GPIOB05PINs, which
controller Chip Select (CS) is corresponding
0: reserved
1: only CSO of Flash/Psram controller
2: only CS1 of Flash/Psram controller
3: both CSO and CS1 of Flash/Psram controller
GENERAL_DBGO_REG
fmishht : ox00B0O EXIA{E: 0x0000_0000
IE | iAin RRINE 155
31:00 {{'RW 0 GENERAL_DBGO

General debug register 0. is used for storing flag or some’data
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2.2.3.6 )gQNERAL_DBGl_REG \)<><> Q<> \)QQ Q<
<><> fRigithit : oxooBa <>Q FRINE: omooqﬁ?ooo QQ <><>
< < < < <

S | BnE wr O o S

g | AR i

QQ <>Q <>0 00 <><
31:00 | RW 0 GENERAL_DBG1
General debug register 1 is used for storing flag or some data

<
N
<&
<&
<&
&
&
<
%
<&
<&
<&
Y
<&
W o W W
%\’6\/ %\’6\/ %\‘fé\/ %00/\/
<& <& <& &
<& <& <& <&
<& <& <& <& <
<& & <& <& <&
<& <& <& <& <&
& O Y O N
<& QﬁﬁQ E%%Q \%Q <&
l\\?{'; N /\Eo ot |
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2.3  TFE=

15]BREF (Memory Mapping)
e

reserved
0x40081000
GPIO 0x40050000
RCOSC_CAL 0x40046000
. OXEOOFFFFF
Vendor Rese rved OXEOOFFO00 LPUART1_WAKEUP 0x40045C00
i FPB O0xEQ042000 LPUARTO_WAKEUP 0x4004 5800
Private Peripheral Bus Exte mal DWT O0xE0041000
I™ o .
oxE0000000 |  Private Peripheral Bus Internal : 0xE0040000 FLASH ENCRYPT 0x4004 5000
OxDFFFFFFF — OXECO3FO00 1507816 0x40044C00
i ese ve OxEOOOF000 1
External Device 1GB —_—
System Control Space OXEOQOEO0O KEYSCAN 0x40044800
.~ Rese ved O0xE0003 000 TRNG 0x40044400
FPB OxEQ002000 AUDIO PWM 0x40044000
OXBOGI0000 (7 DWI | OxEO001000 Security 1D 0¥40043€00
™ OxEQ000000
IRRX 0x40043800
IRTX 0x40043400
0xA0000000 A
External RAM 1GB GPADC 0x40043000
DAUDIO 0x40042C00
PWM 0x40042800
Ox68017FFF »

Q TWIL 0x40042000
0x68000000] QX43 FFFFFF | TWIO 0x40041C00
OX601FFFFF 32MB Bit Band Alias ‘ RIE 0x40041800
0x6000000 UART2 0x40041400

Peripheral 0.5GB & Ox42000000
 OXA1FFEFFF UARTL 0x40041000
@ / UARTO 0x40040C00
0x40100000 i
1MB Bit Band Region 0x40000000 TIMER 0x40040800
0x40000000 A
OX3FFEFFFF com 0x40040400
SRAM 0.5GB
GPRCM 0x40040000
OX23FFFFFF
0x20000000 Code 05GB | 32MB Bit Band Alias
J 022000000 WIFIC 0x4000D000
(;o:glzjg;;;; - \ 31MvB PEYFEFRE x = 1 '\ /
0x00400000] <= 16MB (Flash ROM) 020100000 Flash/PSRAM Controller 0x4000B000
8;882233555 16KB{BLE share SRAM) . oIMB Bit Band Region Ox20000000 | SYSCTL 0X4000A000
0x00248000 SR e ST ) DCache Controller 0x40009000
exdo200000 | EEEMM Y
0x00027FFF ] S
64KB (RO M) est a [0)52:10
0x00000000 St
SPIO 0x40005000
SS 0x40004000
DMA_NS 0x40001000

Ox4008AFFF 4KB

0x40081FFF 4KB

0x400503FF 1KB

0x400463FF 1KB
0x40045FFF 1KB
0x40045BFF 1KB

0x400453FF 1KB
Ox40044FFF 1KB
0x40044BFF 1KB
Ox400447FF 1KB
Ox400443FF 1KB
Ox40043FFF 1KB
Ox40043BFF 1KB
Ox400437FF 1KB
Ox400433FF 1KB
O0x40042FFF 1KB
Ox40042BFF 1KB

Ox400423FF 1KB
Ox40041FFF 1KB
Ox40041BFF 1KB
O0x400417FF 1KB
Ox400413FF 1KB
Ox40040FFF 1KB
Ox40040BFF 1KB
Ox400407FF 1KB
Ox400403FF 1KB

Ox4000DFFF 4KB
Ox400BFFFF 4KB

Ox4000AFFF 4KB
Ox40009FFF 4KB

Ox40005FFF 4KB
Ox40004FFF 4KB

Ox40001FFF 4KB
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2.4

24.1

2.4.2

Z(81x%128 (Memory Controller)

LR
Memory Controller 37 Standard SPI /Dual SPI/Quad SPI/QPI(Quad Peripheral Interface)/PSRAM(SQPI)o

Memory Controller 183¥ System bus 3K#1T Flash B2 R, 125 Flash/PSRAM. BCE RN EFEF 123, 18T Code
bus 33 Flash. 325 PSRAM, System bus & Code bus &2 AHB %[, SBUS 121E5 CBUS 12{ERBERIBY &
4,

Memory Controller E2& SQPI Controller, SZ#F%F SPI NOR FLASH i#1T7#E 1= 5 BUIR{EITHl , 2 3F 16Mb SQPI
PSRAM,

Memory Controller B9 10 O&3E: #3EiKO 100~103, CS_FLASH, CS_PSRAM, Flash F1 PSRAM £ EIE
O, o ¢S ik, 10 BES—, BIE 3.3V, 1.8V,

FTERMIT:

® KI¥ SPI1/2/4 HRTMKR &
® 73F SPI Mode0/1/2/3

® i35 Flash AESA 2°32Bytes, & LA 64Nib, 128Mb, 256Mb
® 7¥F CPU/DMA BT RGBT Flash BYRES F1152ER

®  37#F Flash XIP (Continuous Read)iBZ0, (i N/AEH)

®  7§F Flash/PSRAM Wrap 1Rz (GHN/EH)

® HFEIL SPI 2O Flash RYEZSIR(E

® 73 16Mb SQPLPSRAM

o SRR EBFRIFNEE U

LIS -2 5= il NE gl

”
‘mizts 5l
AR89 Memory Controller 3 2{EE = HIN,

1. &¥ PSRAM sQPI(16M)F] FLASH, HA—MZHI2S, FEE ¢S, EA—E& 100~103, Z13F FLASH CBUS
3%, PSRAM/FLASH CBUS 3%/5, SBUS 3%/5/KIX<;

2. SBUS 12{ERY, FEIRE C_ RW_EN NEKEF, B START_SEND, EHNIAEA NOP HlT;

3. PSRAM SQPI # Flash B/ wr_buf #1 wr_fifo, SBUS 35 FH rd_buf # rd_fifo, REREINF SBUS 12
1ERY, BERIEVIRSHINME FIFO IT, BNRIEEIEKTEIR. CBUS BYRTEHRIE;

4. PSRAM CBUS ija]#tk /9 : 0x01400000-23FFFFF; Flash: 000400000 - Ox13FFFFF, i@id Flash or PSRAM
Select ZF 172815 F SBUS 121E2:314;

5. 2FF CBUS B28FihiR), 18 & F1F2s single_device_en # single_device_sel 1T e {EREF 254 1%
2, (FREEF A HAEX B1ERXT Flash 3 PSRAM HHATIR(E;

6. O0x00~0x08 JIBFIISE, [FIBTXT Flash 1 PSRAM 438, EHM I3t Flash/PSRAM £ F R EES
F3 R PARE;
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7.

10.

CS HIEET, #HITUIRT$h, EAEYE: Flash /9 96MHz, PSRAM /J 133MHz, clk_sel_en 172820 1,
A 0 MIZR LB ER, IB1TEF—E N flash iIZ1TEIEY,;

XIP (Continuous Read Mode) R BEATF Flash, Read_Latency/Tcem R F3TF PSRAM;
PSRAM wrap TWEEIK B /57455 Flash —34;

Flash Zf 3 8r L EEBLE read_dummy, write_dummy {ERY EBINEE, EAREFRHMAZTERE
read_latency; PSRAM Z e L HERLE read_latency, read_dummy F write_dummy {ERY EINEE,
HAEEFEA,

Memory Controller {72573

RiRZ Eithik

Memory Controller 0x4000B000

A Rz HaE R

MEM_COM_CFG _REG 0x000 Memory Controller Cosi)r%n Configuration

SQPI_COM_CFG_REG 0x004 V SQPI Controller ggn’imon Configuration

CACHE_CFG_REG 0x008 Cache Line Lengt’h Configuration

MEM_AC_CFG_REG 0x00C Memory AC Character Timing Configuration

FLASH_C_READ_CFG_REG 0x010 Flash Code-bus Read Operation Configuration

FLASH_C_WRITE_CFG_REG 0x014 Flash Code-bus Write Operation Configuration

FLASH_C_RD_DUMMY_H_REG 0x018 Flash Code-bus Read Dummy Data Top Half

FLASH_ C  RDaDUMMYZL_REG 0x01C IElals%h Code-bus Read Dummy Data Bottom
a

FLASH_CaWR_DPUMMY_H_REG 0x020 Flash Code-bus Write Dummy Data Top Half

FLASH_C_WR_DUMMY_L_REG 0x024 Elalsfh Code-bus Write - Dummy Data Bottom
a

FLASH_C_IO_SWIT_TIME_REG 0x028 FLASH Code-bus |0 Switch Wait Time

S_RW_CFG_REG 0x02C System-bus Read/Write Operation

Configuration

S_ADDR_CFG_REG 0x030 System-bus Address Configuration

S_DUMMY_H_REG 0x034 System-bus Dummy Data Top Half

S_DUMMY_L_REG 0x038 System-bus Dummy Data Bottom Half

S_I0_SWIT_TIME_REG 0x03C System-bus |0 Switch Wait Time

S_WR_NUM_REG 0x040 System-bus Write Byte Number

S_RD_NUM_REG 0x044 System-bus Read Byte Number
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START_SEND_REG 0x048 System-bus Start Send Register
FIFO_TRIG_LEV_REG 0x04C FIFO Trigger Level
FIFO_STA_REG 0x050 FIFO Status Register
INT_EN_REG 0x054 Interrupt Enable Register
INT_STA_REG 0x058 Interrupt Status Register
FLASH_MOD_EXE_IND_REG 0x05C XIP/WRAP Mode Executed Indication
START_ADDRO_REG 0x080 Address FieldO Start Position
END_ADDRO_REG 0x084 Address Field0 End Position
BIAS_ADDRO_REG 0x088 Address Field0 Bias
START_ADDR1_REG 0x090 Address Field1 Start Position ,
END_ADDR1_REG 0x094 Address Field1 End Pogﬁsn
BIAS_ADDR1_REG 0x098 Address Field1 Pi@/
START_ADDR2_REG 0x0A0 Address Field2 S'éart Position
END_ADDR2_REG 0x0A4 Address Field2 End Position
BIAS_ADDR2_REG O0x0A8 Address Field2 Bias
START_ADDR3_REG 0x0BO Address Field3Start Position
END_ADDR3_REG 0x0B4 Address Field3 End Position
BIAS_ADDR3-REG 0x0B8 Address Field3 Bias
START_ADDR4 REG 0x0C0 Address Field4 Start Position
END_ADDR4_REG 0x0C4 Address Field4 End Position
BIAS_ADDR4_REG 0x0C8 Address Field4 Bias
START_ADDR5_REG 0x0DO0 Address Field5 Start Position
END_ADDRS5_REG 0x0D4 Address Field5 End Position
BIAS_ADDR5_REG 0x0D8 Address Field5 Bias
S_WDATA_REG_REG 0x100 System-bus Write Data Register
S_RDATA_REG_REG 0x200 System-bus Read Data Register
PSRAM_.c.COM_CFG_REG 0x800 PSRAM«€ommon Configuration
PSRAM_CTRL_COM_CFG_REG 0x804 PSRAM Controller Common Configuration
PSRAM_CACHE_CFG_REG 0x808 PSRAM Cache Configuration
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PSRAM_C_READ_CFG_REG 0x810 PSRAM Code-bus Read Operation
Configuration
PSRAM_C_WRITE_CFG_REG 0x814 PSRAM Code-bus Write Operation
Configuration
PSRAM_C_RD_DUMMY_H_REG 0x818 PSRAM Code-bus Read Dummy Data Top Half
PSRAM_C_RD_DUMMY_L_REG 0x81C PSRAM Code-bus Read Dummy Data Bottom
Half
PSRAM_C_WR_DUMMY_H_REG 0x820 PSRAM Code-bus Write Dummy Data Top Half
PSRAM_C_WR_DUMMY_L_REG 0x824 PSRAM Code-bus Write Dummy Data Bottom
Half
PSRAM_€_I0_SWIT_TIME_REG 0x828 PSRAMCode-bus |0 Switch Wait Time
PSRAM_FORCE_CFG_REG 0x86C PSRAM Force Configure Register
PSRAM_COM_CFG_REG 0x870 PSRAM Common Config@uge ﬁegister
3
2.4.4 Memory Controller ZF{FsimiR e 7
2.44.1 MEM_COM_CFG_REG
fRizihit : ox0000 2RiA{E: 0xB555_0082
g | iAin MINME ek
31:30 | RW 10 Flash Address Size Mode
00:"Address Size 8bit.
01: Address Size 16bit.
10: Address Size 24bit.
> 11: Address Size 32bit.
29:28 \| RW 11 101 Port Vacancy Default Output Value.
00: Output 0.
01: Output 1.
1x: Output z.
Note: 101 Port Vacancy Output Value When Flash At Send State.
27:26 | RW 01 102 Port Vacancy Default Output Value.
00: Output 0.
01: Output 1.
1x: Output z.
Note: 102 Port Vacancy OutputValue When Flash At Send State.
25:24 | RW 01 103 Port Vacancy Default Output Value.
00: Output 0.
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01: Output 1.
1x: Output z.
Note: 103 Port Vacancy Output Value When Flash At Send State.
23:16 |/
15:8 RW System-bus HREADY Adjustable Wait Time Out
Note:Default Value Indicates Wait Time Out Level =OxFFFF
7 RW System-bus HREADY Time Out Enable
0: Disable
1: Enable
6 RW Transfer FIFO Reset
0: Auto Clear to 0.
1: Reset Transfer FIFO.
(1 b . . . )v .
Note: Write 1 to this bit will reset theéontrol portion of the
transfer FIFO, and auto clear to ‘0. When completing reset
operation, write ‘0" to this bit.has'noeffect.
< >
5 RW Receiver FIFO Reset
0:.Auto Clear t0'0:
1: Reset Receiver FIFO.
Note: Write 527’7 to this bit will reset the control portion of the
receiver \FIFO, and auto clear to ‘0’  when completing reset
operation, write ‘0’ to this bit has no effect.
4:3 / /
2 o RW XIP(Continuous Read Mode) Mode Enable.(FLASH only)
0: Disable.
1: Enable.
Note: Dummy Register Value Must Be Match When CPU Enable XIP
Mode.
1 RW XIP debug
0: When Flash CS Disable at Non-Data Period, XIP Mode Could not Exit
By Itself.
1: When Flash CS Disable at Non-Data Period, XIP Mode Exit By Itself.
0 RW Enable Code-bus Read/Write Operation.
0:Configuring Code-bus Read/Write Operation.
1:Configure Code-bus Over.
Notel: When CPU exits Code-bus Read/Write Operation,€Clear 0.
Note2: When CPU Configure Code-bus Read/Write Operation Over ,
Set 1.

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF! 36



HRAD @TECH

2.4.4.2

2.4.4.3

SQPI_COM_CFG_REG

< >
fRgLt : 0x0004 - RRIA{E: 0x0002_0000 Y
2% [rERY & ~ A \\ A%
iIE | A MINE R :
31:14 |/ / /
13:12 | RW 0 Flash Wait Half Cycle Number Of Receive Data.
00: No Delay.
01: Delay 1 Half Cycle.
10: Delay 2 Half Cycle.
11: Delay 3 Half Cycle.
11:9..5(7/ / /
8 RW 0 Flash CS Polarity. )
0: CS Signal is Low Enable. <>\ \
1: CS Signal is High Enable. &
v
75 |/ / [ o O
4 RW 0 First Receive Bit Select.
0: MSB First
1: LSB First
3:2 / / /
1 RW 0 SPI Clock Polarity Control
0: Active High Polarity.
1::Active Low Polarity.
0 RW 0 SPI Clock/Data Phase Control
ol 0: Phase O(Leading Edge For Sample Data)
1: Phase 1(Leading Edge For Setup Data)
CACHE_CFG_REG
e . \\ N v/
fRizihit : ox0008 ZRIA{E: 0x0000_0000
L& | A MINE iR
31:14 |/ / /
13:12 | RW 10 Write Cache Line Length Configuration
00: 8Bytes (64Bits)
01: 16Bytes (128Bits)
10: 32Bytes (256Bits)
11: 64Bytes (512Bits)
It means write cache line length.
11:4 RW 0 Code-bus HREADY Adjustable Wait Time Out
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2.4.4.5

Note:Default Value Indicates Wait Time Out Level =OxFFFF

3 RW 1 Code-bus HREADY Time Out Enable
0: Disable
1: Enable

2 RW 1 Code-Bus Write Size Select
0: Code-Bus Write Request Size is Cache-line length
1: Code-Bus Write Request Size is Bus Size length(HSIZE)
Note: SQPI Memory Controller Get Cache-line and Return Data Back
to Bus At Same Time,So that SQPI Memory Controller Do not Care
Whether Code-Bus Read Request From Cache or CPU

1:0 RW 1 Cache Line Length Configuration
00: 8Bytes (64Bits)
01: 16Bytes (128Bits)
10: 32Bytes (256Bits)
Else: 16Bytes (128Bits) 4
It means read cache line length. Q\

MEM_AC_CFG_REG : <>/

Rzttt : oxoo00C RRIA{E: 0x0000_0000

iIE | A MINE R

31:24 | RW 1 SPI Flash CS Enable Wait Cycle.(t_SLCH)
Note: These Bits Stand For CS Active To Valid CLK Edge Setup
Minimum Time.

23:16 | RW 0 SPI Flash CS Disable Wait Cycle.(t_CHSH)
Note: These Bits Stand For Valid:CLK Edge To CS Active Hold-Minimum
Time.

158 RW 5 System-bus CS Deselect Wait Cycle(t_SHSL).
Notel:These Bits Stand For The CS Deselect Minimum Time;
Note2:Different'Value from CS Deselect After'Read/Write/Erase
Note3:More Details in Data Sheet AC Characters: t_SHSL

7:0 RW 5 Code-bus CS Deselect Wait Cycle.(t_SHSL)
Notel: When Select Flash,These Bits Stand For CS Minimum Deselect
Time After Read.
Note2: When Select PSRAM,Different Value from CS Deselect After
Read/Write
Note3:More Details in Data Sheet AC Characters: t_SHSL

FLASH_C_READ_CFG_REG

fR#zisk : oxo010

ERIA{E: 0x0311_0001

UE | A INE R
31:24 | RW 0x03 Read Command Send.
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23

RW

Enable DMA read through I/D bus(flash/psram).
0: Disable. DMA read should through SBUS.
1: Enable.

22:20

RW

001

Bit Number Of Command Send Every Cycle.
000: No Send Command.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Command.

Notel: Code-bus Command Send Mode Initial State is Single Mode.

Note2: These Bits Indicate Whether Or Not Send Command.

19

/

18:16

RW

001

Bit Number Of Address Send Every Cycle. >
000: No Send Address. &
001: Send 1 Bit-Data Every Cycle.

010: Sends2'Bit,Data Every Cycles \,<>
011:Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Address.

Notel: Code-bus Address Send Mode Initial State is Single Mode.

Note2: These Bits Indicate Whether Or Not Send Address.

Note3: For Each Code-bus Operation, Send Address Is Necessary.

15

/

14:12

RW

Bit Number Of DUMMY Send&very Cycle.
000: No Send DUMMY .

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit-Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else: No Send DUMMY.

Notel: Code-bus Dummy Send Mode Initial State is Single Mode.

Note2: These Bits Indicate Whether Or Not Send Dummy.

11

/

10:4

RW

DUMMY Data Bit Number.

0: Send 0 Bytes Dummy.

8: Send 1 Bytes Dummy.

16:Send 2 Bytes Dummy.

64:Send 8 Bytes Dummy.

Notel: Code-bus Send Dummy Bit Number Initial State is O.
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2.4.4.6

Note2: Include XIP Mode Bits (M7-M0),WRAP Bits (W7-WO0).

Note3: Bit Number Value Must Be the Multiples of 8Bits, Max is 64
Bits.

Noted: Same' Command May Has Different Dummy Number At
Different CLK Frequency, More Details See Data Sheet.

Note5: If The Dummy Bit Number More Than 8 Bytes , Force to
8Bytes.

Example: Dual Send Mode : Dummy 4 clocks, Dummy Bits Number
is8

/

2:0

RW

Bit Number Of Data Get Every Cycle.

000: No Get Data.

001: Get 1 Bit Data Every Cycle:

010: Get 2 Bit Data Every Cycle.

011: Get 4 Bit Data Every Cycle. :
100: Get 8 Bit Data<Every Cycle. £ \

&
Else:No Get Data: o

Notel: Code-bus Get Read Data Mode Jnitial State is:Single Mode.
Note2: FerEach.Code-bus Operation, Gé?Data is Necessary.

FLASH_C_WRITE_CFG_REG

fmistbht : ox0014

ERIA{E: 0x0211_0001

E

1Al

RAIAE

D%

31:24

RW

0x02

Write Command Send.

Default is Normal Write

23

/

22:20

RW

Bit Number Of Command Send Every Cycle.

000: No Send Command.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Command.

Notel: Code-bus Command Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send Command.

19

/

18:16

RW

Bit Number Of Address Send Every Cycle.
000: No Send Address.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.
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100: Send 8 Bit Data Every Cycle.

Else:No Send Address:

Notel: Code-bus Address Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send Address.

Note3: For Each Code-bus Operation, Send Address Is Necessary.

15

/

14:12

RW

Bit Number Of DUMMY Send Every Cycle.

000: No Send DUMMY.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else: No Send DUMMY.

Notel: Code-bus Dummy Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send QMﬁmy.

11

/ o

10:4

RW

DUMMY-DataBit Number. \,<>

0: Send 0 Bytes Dummy.
8: Send 1 Bytes.Dummy.
16:Send 2 Bytes Dummy.
64:Send 8 Bytes Dummy.
Notel: Code-bus Send Dummy Bit Number Initial State is 0.

Note2: Bit Number Value Must Be the Multiples of 8Bits, Max is 64
Bits.

Note3: Same Command May Has Different Dummy Number At
Different CLK Frequency, More Details See Data Sheet.

Note4: If The Dummy Bit Number More Than 8 Bytes, Force to 8
Bytes.

Example: Dual Send Mode : Dummy 4 clocks, Dummy Bits Number
is 8

/

2:0

RW

Bit Number Of Data Send Every Cycle.
000: No Send Data.

001: Send 1 Bit Data Every Cycle.
010: Send 2 Bit Data Every Cycle.
011: Send 4 Bit Data Every Cycle.
100: Send 8 Bit Data Every Cycle.

Else:No Send Data.
Notel: Code-bus Send Data Mode Initial State is Single Mode.

Note2: For Each Code-bus Operation, Get Data is Necessary.
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2.4.4.7

2.4.4.8

2.4.4.9

2.4.4.10

2.4.4.11

2.4.4.12

FLASH_C_RD_DUMMY_H_REG

fR¥EHuAL : ox0018

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

RW

0

Top Half 32bits Of Code-bus DUMMY Data.

FLASH_C_RD_DUMMY_L_REG

fRistbat : oxoo1c

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

RW

0

Bottom Half 32bits Of Code-bus DUMMY Data.

FLASH.C_WR_DUMMY_H_REG

fRistbht : 0x0020

ZRiA{E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

RW

0

A
Top Half 32bits Of Code-bus DUMMY Data.

FLASH_C_WR_DUMMY_L_REG

fmistbht : ox0024

2RIA{E: 0x0000_0000

=

18]

RRIAE

R

31:0

RW

0

Bottom Half 32bits Of Code-bus DUMMY Data.

FLASH_C_IO_SWIT TIME, REG

fRTEHuAL : ox0028

ZRiA{E: 0x0000_0000

IE | iAiA MINE ok

31:0 / / When the OPI Port Exist 1/O Switch, Port Trans/Get Data Needs
Suspend.

S_RW_CFG_REG

fmisHbit : ox002C ERIA{E: 0x0000_0000

E | A RIAE R

31:23 |/ / /

22:20 | RW 0 Bit Number Of Command Send Every Cycle.

000: No Send Command.

001: Send 1 Bit Data Every Cygcle.
010: Send 2 Bit Data Every Cycle.
011: Send 4 Bit Data Every Cycle.
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100: Send 8 Bit Data Every Cycle.
Else:No Send Command.
Note: These Bits Indicate Whether Or Not Send Command.

19

/

18:16

RW

Bit Number Of Address Send Every Cycle.

000: No Send Address.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Address.

Note: These Bits Indicate Whether Or Not Send Address.

15

/

14:12

RW

Bit Number Of DUMMY Send Every Cycle. of
000: No Send DUMMY. 0@
001: Send 1 Bit'Data Every Cycle.
010: Sendi2Bit,Data Every Cycles
011:Send 4 Bit Data Every Cycle.
100: Send 8 Bit.Data Every Cycle.
Else: No Send DUMMY.

Note: These Bits Indicate Whether Or Not Send Dummy.

©

11

/

10:4

RW

DUMMY Data Bit Number.

0: Send 0 Bytes Dummy.

8: Send 1 Bytes Dummy.

16:Send 2 Bytes Dummy:

64:Send 8 Bytes Dummy.

Notel:System-bus Send Dummy Bit Number Initial State is O.

Note2: Bit Number Value Must Be the Multiples of 8Bits, Max is 64
Bits.

Note3: Same Command May Has Different Dummy Number At
Different CLK Frequency, More Details See Data Sheet.

Note4: If The Dummy Bit Number More Than 8 Bytes, Force to 8
Bytes.

Example: Dual Send Mode : Dummy 4 clocks, Dummy Bits Number
is8

/

2:0

RW

Bit Number Of System-bus Data Get/Write Every Cycle.
000: Neither Get Nor Send Data Operation.
001: Get/Send 1 Bit Data Every Cycle.
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2.4.4.14

2.4.4.15

2.4.4.16

2.4.4.17

010: Get/Send 2 Bit Data Every Cycle.

011: Get/Send 4 Bit-Data Every Cycle.

100: Get/Send 8 Bit Data Every Cycle.

Else:Neither‘Get Nor Send Data Operation:

Notel: These Bits Indicate Wether Or Not Send/Get Data.

Note2: Work With Write/Read Number To Indicate Current Operation
is Send or Get Data State As Long As These Bits Are Non-Zero.

S_ADDR_CFG_REG

fRiEHhAL : 0x0030

ZRIA{E: 0x0000_0000

g | AR RAIAE ok

31:0 RW 0 32 Bits Flash Page Address Of System-bus Operation.
Note:If the Flash Address Size is 24 bits, Write Low 24 Bits.

S_DUMMY_H_REG . 57

fRi&HiE : 0x0034 #AIAE: 0x0000_0000

E | A RIAE R

31:0 RW 0 Top Half 32bits Of Dummy Data.

S_DUMMY_L_REG

fRizihiL : 0x0038 ZRIA{E: 0x0000_0000

g | AR RAIAE ok

31:.0 RW 0 Bottom Half 32bits Of Dummy,Data.

S_LO_SWIT_TIME_REG

Rt : oxo03C #AIAE: 0x0000_0000

E | A RIAE R

31:24 | RW 0 System-bus Read Latency Wait Cycle

23.0 |/ / /

S_WR_NUM_REG

fRizHhit : ox0040 ZRiA{E: 0x0000_0000

g | AR RAIAE ok

31:0 WC 0 System-bus Write Number(Bytg)

0:Non-Write.
1:Write 1 Byte.
2:Write 2 Bytes.
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2.4.4.19

3:Write 3 Bytes.

Notel: These Bits Indicate Current Operationis Write Data To Flash.

Note2: If CPU Execute Write Data Operation, Bit Number Of
System-bus-Data Get/Write Every Cycle Must Be Configure Non-Zero
Value.

Note3: If Select Flash,Then CPU Wants Program More Than 256 Bytes

Data , Divide Multiple Pages to Program, Every Time CPU Execute
Page Program, Needs Check the Flash BUSY Bit.

S_RD_NUM_REG

fmistbit : ox0044

2RIA{E: 0x0000_0000

iIE | i MINE R
31:0 wWC 0 System-bus Read Number(Byte)
0:Non-Read. b
>
1:Read 1 Byte. 8
&
2:Read 2 Bytes. o
3:Read 3 Bytes. &Y
< >
Notel: These Bits Indicate Current Operation is Read Data From Flash.
Note2: If CPU Execute Read Data Operation, Bit Number Of
System-bus Data Get/Write Every Cycle Must Be Configure Non-Zero
Value.
START_SEND_REG_REG

fRigHuit : ox0048

2RIA{E: 0x0000_0000

iIE |78 MINE R
31 |/ / /
0 WC 0 Enable System-bus Operation

0: System-busQperation is Configuring.
1: System-bus Operation Configure Over:

Notel: If System-bus is Configuring Write Operation, This Bit should
be Configured after all the Register Which Write Operation Needs
Complete Configuration and Before Writing Data to Write FIFO.

Note2: If System-bus is Configuring Read Operation, This Bit should be
Configured after all the Register Which Read Operation Needs
Complete Configuration and Before Reading Data From Read FIFO.

Note3: If This Bit Current Value is 1, Wait Memory Controller Clear to
0, CPU Could Configure Next System-bus Operation.
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2.4.4.20 FIFO_TRIG_LEV_REG

fRizihit : oxo0ac ZRIA{E: 0x0000_0000

g | AR RAIAE ok

31:24 | RW Ox6F Write FIFO Full Request Trigger Level(Byte).
23:16 | RW OxOF Write FIFO Empty Request Trigger Level(Byte).
15:8 RW Ox6F Read FIFO Full Request Trigger Level(Byte).
7:0 RW OxOF Read FIFO Empty Request Trigger Level(Byte).

2.4.4.21 FIFO_STA_REG_REG

fRizihik : ox0050 ZRIA{E: 0x0000_0000

iIE | A FAIAME ok

31:26 |/ / / %
25 R 0 Read Buffer Full Flag. » |

24 R 0 Write Buf?er Full Flag.

23 R 0 Write Buffer Could orNot Write.

22:20 | R 0 Write Buffer,Counter(Byte)

These Bits Indicate Number of Bytes in Write Buffer.

19 R 0 Read Buffer Could or Not Read

18:16 | R 0 Read Buffer Counter(Byte)
These Bits Indicate Number of Bytes in Read Buffer.

15:8 R 0 Write FIFO Counter(Byte)

These Bits Indicate Number of Bytes in Write FIFO.
0: 0 Byte in Write FIFO.

1: 1 Bytes in Write FIFO.

128: 128 Bytes in Write FIFO.

7:0 R 0 Read FIFO Counter(Byte)

These Bits Indicate Number of Bytes in Read FIFO.
0: 0 Byte in Read FIFO.

1: 1 Byte in Read FIFO.

128: 128 Bytes in Read FIFO.
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2.4.4.22

INT_EN_REG_REG

fRiEHAL : ox0054

1

#RIA{H: 0x0000_0000 S

E

iAinl Q“

RAIAE

#ﬁﬁ \\\ \>\>

31:16

/

/

15

RW

When DMA write address was not in the non-cacheable field which
were configured in the DCACHE register mr010~mr034, send
interrupt to CPU.

0: Disable.
1: Enable.

14

RW

PSRAM read latency Time Out Interrupt Enable
0O:Disable.
1:Enable.

13

RW

System-bus HREADY Time Out Interrupt Enable >
0:Disable. S
1:Enable. v

12

RW

~

TransferxCompleted_ Interrupt Enable
0: Disable.
1: Enable.

11

RW

Write FIFO Underflow Interrupt Enable
0: Disable.
1: Enable.

10

RW

Write FIFO Overflow Interrupt Enable
0:.Disable.
1: Enable.

RW

Read FIFO Underflow Interrupt Enable
0: Disable.
1: Enable.

RW

Read FIFO Overflow Interrupt Enable
0: Disable.
1: Enable.

/

RW

Write FIFO Full Interrupt Enable
0: Disable.
1: Enable.

RW

Write FIFO Empty Interrupt Enable
0: Disable.
1: Enable.

RW

Write FIFO Ready Request Interrupt Enable
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2.4.4.23

0: Disable.
1: Enable.
3 / / /
2 RW 0 Read FIFO Full Interrupt Enable
0: Disable.
1: Enable.
1 RW 0 Read FIFO Empty Interrupt Enable
0: Disable.
1: Enable.
0 RW 0 Read FIFO Ready Request Interrupt Enable
0: Disable.
1: Enable.
INT_STA_REG_REG
> . O &K
fRf& it : 0x0058 00 FRINE: 0x0000_0000 )
é
Ve
. SN < N %
fuE || BME R & S
31:14 |/ / /
13 W1C/R 0 System-bus HREADY Time Out Interrupt Flag
0:System-bus HREADY/Time Out Not Happens.
1: System-bus HREADY Time Out Happens.
12 W1C/R 0 Transfer Completed Interrupt Flag
0: Busy.
1:Transfer Completed.
11 WI1C/R 0 Write FIFO underflow Interrupt Flag
ol Note: When set, this®bit indicates that Write FIFO has underflow.
Writing  “1”  to this bit clears it.
10 W1C/R 0 Write FIFO Overflow Interrupt Flag
Note: When set, this bit indicates that Write FIFO has overflowed.
Writing  “1”  to this bit clears it.
9 W1C/R 0 Read FIFO Underflow Interrupt Flag
Note: When set, this bit indicates that Read FIFO has underflow.
Writing  “1”  to this bit clears it.
8 W1C/R 0 Read FIFO Overflow Interrupt Flag
Note: When set, this bit indicates that Read FIFO has overflowed.
Writing  “1”  to this bit clears it.
7 / / /
6 W1C/R 0 Write FIFO Full Interrupt Flag

0: Write FIFO is Not Full.
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2.4.4.24

1: Write FIFO is Full.
Note: This bit is set when the Write FIFO is full. Writing  “1”  to this
bit clears it.

5 W1C/R 0 Write FIFO‘Empty Request Interrupt Flag
0: Write FIFO always contains one or more bytes.
1: Write FIFO has been empty.
Note: This bit is set if the Write FIFO is empty. Writing “1” to this bit
clears it.

4 W1C/R 0 Write FIFO Empty Request Interrupt Flag
0: WF_WL > WF_TRIG_LEVEL.
1: WF_WL <= WF_TRIG_LEVEL has happened.
Note: This bit is set any time jf WF_WL <= WF_TRIG_LEVEL. Writing

“1”  to this bit clears it. Where WF_WL is the water level of Write
FIFO.
-

3|/ / / "

2 W1C/R 0 Read FIFO FullInterrupt Flag v
0: Not Full. 7
1: Read tho has been Full. ’
Note: This bit is set when Read ‘FIFO is full(>= full_trigger_level).
Wiriting 1”4 to'this bit clears it.

1 W1C/R 0 Read FIFO Empty Intefrupt Flag
0: Not Empty.
1: Read FIFO has been Empty.
Note: This bit is set if the Read FIFO is empty. Writing “1” to this bit
clears it.

0 W1C/R 0 Read FIFO Ready Request Interrupt Flag

4 0: RF_WL < RX_TRIG_LEVEL.

1: RF_WL >= RX_TRIG_LEVEL has happened.
This bit is set any time if RF_WL >= RF_TRIG_LEVEL. Writing “1” to
this bit clears‘it. Where RF_WL is the waterlevel of Read FIFO.

FLASH_MOD_EXE_IND_REG

fR¥gHhAL : ox005C

ZRiA{E: 0x0000_0000

g | iAin MINME ek

31:2 |/ / /

1 R 0 flash WRAP
Psram wrap is always working, so it does not need flag.
0:Wrap Mode Has Not Taken Effect in Memory.
1:Wrap Mode Has Taken Effect in Memory.

0 R 0 FLASH ONLY
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2.4.4.25

2.4.4.26

2.4.4.27

2.4.4.28

0: XIP Mode Has Not Taken Effect in Memory.
1: XIP Mode Has Taken Effect in Memory

START_ADDRO_REG

fRizHhit : 0x0080

2RIA{E: 0x0000_0000

g | i RINE R
31:26 |/ /
25:4 RW 0 Address FieldO Start Position
Note: With unit of 16B
3:0 / / /
END_ADDRO_REG
fRigHhAE : 0x0084 ERIA{E: 0x0000_0000
g | i RINE R
) . \<>/
31:26 |/ / - :
25:4 RW 0 Address Field0 End Position
Note: With unitrof,16B
3:0 / / /
BIAS_ADDRO_REG
fRigHhAE : ox0088 ERIA{E: 0x0000_0000
{mE |ipia BiAE |
31, RW. 0 Address FieldO Bias Enable
1: Bias Enabled, add bias when address is between Address FieldO
Start Position and End Position.
0: Bias Disabled.
30:0 RW 0 Address FieldO Bias
START_ADDR1_REG
fRgtAt : 0x0090 RRIA{E: 0x0000_0000
g | i RINE R
31:26 | / /
25:4 RW 0 Address Field1 Start Position
Note: With unit of 16B
3:0 / / /
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2.4.4.29

2.4.4.30

2.4.431

2.4.4.32

END_ADDR1_REG

fRiEHAL : 0x0094

2RIA1E: 0x0000_0000

8 | iAin FRINE R

31:26 | / /

25:4 RW 0 Address Field1 End Position
Note: With unit of 16B

3:0 / / /

BIAS_ADDR1_REG

fRizihiL : 0x0098 2RiA{E: 0x0000_0000

g | A0 INE R

31 RW 0 Address Field1 Bias'Enable " 2
1: Bias Enabled, add bias when address.is l@e?ween Address Fieldl
Start Position and End Position.

<>/

0: Bias Disabled. >

30:0 RW 0 Address Field1 Bias

START_ADDR2_REG

frigHuht : ox00A0 ERIA{E: 0x0000_0000

8 | iAin FRINE R

31:26 |/ /

25:4 RW 0 Address Field2 Start Position

gl Note: With unit of 16B

3:0 / / /

END_ADDR2_REG

fRizihiL : 0x00A4 ZRIA{E: 0x0000_0000

LB | 50 BiNE |

31:26 | / /

25:4 RW 0 Address Field2 End Position
Note: With unit of 16B

3:0 / / /
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2.4.4.33

2.4.4.34

2.4.4.35

2.4.4.36

BIAS_ADDR2_REG

fRiEHAL : 0x00A8

2RIA1E: 0x0000_0000

8 | iAin FRINE R

31 RW 0 Address Field2 Bias Enable
1: Bias Enabled, add bias when address is between Address Field2
Start Position and End Position.
0: Bias Disabled.

30:0 RW 0 Address Field2 Bias

START_ADDR3_REG

frigitbhk : oxooBO ERIA{E: 0x0000_0000

UE | A RINE iR

31:26 | / /

25:4 RW 0 Address Field3 Start Position
Note: Withwunit,of 16B

3:0 / / /

END_ADDR3_REG

fmistbht : oxooB4 ERIA{E: 0x0000_0000

8 | iAin FRINE R

31:26 |/ /

25:4 RW 0 Address Field3 End Position

gl Note: With unit of 16B

3:0 / / /

BIAS_ADDR3_REG

fRizihit : oxo0B8 ZRIA{E: 0x0000_0000

8 | iAin FRINE R

31 RW 0 Address Field3 Bias Enable
1: Bias Enabled, add bias when address is between Address Field3
Start Position and End Position.
0: Bias Disabled.

30:0 RW 0 Address Field3 Bias
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2.4.4.37

2.4.4.38

2.4.4.39

2.4.4.40

START_ADDR4_REG

fR¥gHAL : oxooco

2RIA1E: 0x0000_0000

IE | Ak RAIAE R

31:26 |/ /

25:4 RW 0 Address Field4 Start Position
Note: With unit of 16B

3:0 / / /

END_ADDR4_REG

fRizihik : oxooca 2RiA{E: 0x0000_0000

g |5 #RIAE R

31:26 | / / ¢

25:4 RW 0 Address Field4 End Position v
Note: Wi@ unit of 16B \Q/

3:0 / / /

BIAS_ADDR4_REG

Rt : oxoocs #AIAE: 0x0000_0000

E | A #RIAE R

31 RW 0 Address Field4 Bias Enable
1: Bias Enabled, add bias when address is between Address Field4
Start Position and End Position.

v 0: Bias Disabled.

30:0 RW 0 Address Field4 Bias

START_ADDR5_REG

fRizihit : oxooDo ZRIA{E: 0x0000_0000

IE | Ak RRAIAE R

31:26 |/ /

25:4 RW 0 Address Field5 Start Position
Note: With unit of 16B

3:0 / / /
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2.4.4.41 END_ADDR5_REG

2.4.4.42

2.4.4.43

2.4.4.44

2.4.4.45

fR¥EHuAL : oxo0D4

2RIA1E: 0x0000_0000

8 | iAin FRINE R
31:26 | / /
25:4 RW 0 Address Field5 End Position
Note: With unit of 16B
3:0 / / /
BIAS_ADDRS5_REG
frizthit : oxooD8 2X3A1E: 0x0000_0000
g | A0 RINE iR
31 RW 0 Address Field5 Bias'Enable < 2
1: Bias Enabled, add bias when address.is l@e?ween Address Field5
Start Position and End Position.
<>/
0: Bias Disabled. >
30:0 RW 0 Address Field5 Bias
S_WDATA_REG
fmistbit : ox0100 ERIA{E: 0x0000_0000
8 | iAin FRINE R
31:.0 RW 0 System-bus Write Data Register.
Note: Write FIFO Entrance.
S _RDATA REG
fmisHbht : 0x0200 ERIA{E: 0x0000_0000
UE | A RINE iR
31.0 R 0 System-bus Read Data Register.
Note: Read FIFO Exit.

PSRAM_ COM_CFG_REG

R : 0x0800

ZRiA{E: 0x0000_0000

E

iRl

RAIAE

2D

31:30

RW

10

Psram Address Size Mode
00: Address Size 8bit.

01: Address Size 16bit.
10: Address Size 24bit.
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2.4.4.46

2.4.4.47

2.4.4.48

11: Address Size 32bit.

[29:0]

/

/

/

PSRAM_CTRL_COM_. CFG_REG

fRizHhit : 0x0804

2RIA{E: 0x0000_0000

iIE | A MINE R

31:17 |/ / /

16 RW 0 When DMA write address was not in the non-cacheable field which
were configured in the DCACHE register mr010~mr034, the write
operation should not take into effect.

0: write operation still take into effect.
1: write oper ation would not take into effect.
15:0 |/ / /
>

PSRAM_CACHE_CFG_REG N

fRigHit : 0x0808 2XIA{E: 0x0000_8000

iIE | A MINE R

31 RW 0 Auto send data when'not meet cache line length but timeout. Used
with bit[30:17].
For example, when cache line length is 128bits, after receive address
0x0, 0x4, 0x8 from upstream, controller didn’ t get address OxC data
for a long/time, then send 0x0, Ox4, 0x8 when this register configured
1.

30:16 | RW 0 Wait Cache Line data timeout cycle.

15 RW 1 Auto cut sequential wordysend into two write operation when

~ address cross page boundatry.

PSRAM cbus write only!
For SQPI 16Mb, page size is 512Byte. Page size is-.configured in 0x870.

140 |/ / /

PSRAM_C_READ_CFG_REG

fRistbht : ox0810

ZRIA{E: 0x0311_0001

g |5 #RIAE R

31:24 | RW 0x03 Read Command Send.

23 / / /

22:20 {RW 001 Bit Number Of Command Send Every Cycle.

000: No Send Command.
001: Send 1 Bit Data Every Cycle.
010: Send 2 Bit Data Every Cycle.
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011: Send 4 Bit Data Every Cycle.
100: Send 8 Bit Data Every Cycle.

Else:No Send Command.

Notel: Code-bus Command Send Mode Initial State is Single Mode.

Note2: These Bits Indicate Whether Or Not Send Command.

19

/

18:16

RW

001

Bit Number Of Address Send Every Cycle.

000: No Send Address.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Address.

Notel: Code-bus Address Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send \Add}ess.

Note3: For Each Code-bus Operation, Send Adg<|>ess Is'Necessary.

15

v

/ , ©

14:12

RW

Bit Number Of DUMMY Send Every Cycle.

000: No Send DUMMY .

001: Send 1 Bit Data Every Cycle.

010: Send 2/Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else: No Send DUMMY.

Notel: Code-bus Dummy Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send Dummy.

11

/

10:4

RW

DUMMY Data Bit Number.

0: Send 0 Bytes Dummy.

8: Send 1 Bytes Dummy.

16:Send 2 Bytes Dummy.

64:Send 8 Bytes Dummy.

Notel: Code-bus Send Dummy Bit Number Initial State is O.
Note2: Include XIP Mode Bits (M7-M0),WRAP Bits (W7-WO0).

Note3: Bit Number Value Must Be the Multiples of 8Bits, Max is 64

Bits.

Note4: Same Command May Has Different Dummy Number At

Different CLK Frequency, MoreDetails See Data Sheet.

Note5: If The Dummy Bit Number More Than 8 Bytes', Force to

8Bytes.

Example: Dual Send Mode : Dummy 4 clocks, ‘Dummy Bits Number

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF!

56



HRHD@TECH

2.4.4.49

B M
is 8
3 / / /
2:0 RW 1 Bit Number Of Data Get Every Cycle.

000: No Get Data.

001: Get 1 Bit Data Every Cycle.
010: Get 2 Bit Data Every Cycle.
011: Get 4 Bit Data Every Cycle.
100: Get 8 Bit Data Every Cycle.

Else:No Get Data.
Notel: Code-bus Get Read Data Mode Initial State is Single Mode.

Note2: For Each Code-bus Operation, Get Data is Necessary.

PSRAM_C. WRITE_CFG_REG

fRiEHAL : ox0814

ZRiA{E: 0x0000_0000

E

1Al

RRIME

D%

31:24

RW

0x02

Write Command Send.
Default.isiNortnal Write

23

/

22:20

RW

Bit Number Of Command Send Every Cycle.

000: No Send Command.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011:Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Command.

Notel: Code-bus Command Send Mode Initial State isSingle Mode.
Note2: These Bits Indicate Whether Or Not Send Command.

19

/

18:16

RW

Bit Number-Of Address Send Every Cycle.

000: No Send Address.

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send 8 Bit Data Every Cycle.

Else:No Send Address.

Notel: Code-bus Address Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send Address.

Note3: For Each Code-bus Qperation, Send Address Is Necessary.

15

/

14:12

RW

Bit Number Of DUMMY Send Every Cycle.
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2.4.4.50

000: No Send DUMMY,

001: Send 1 Bit Data Every Cycle.

010: Send 2 Bit Data Every Cycle.

011: Send 4 Bit Data Every Cycle.

100: Send-8 Bit Data Every Cycle.

Else: No Send DUMMY.

Notel: Code-bus Dummy Send Mode Initial State is Single Mode.
Note2: These Bits Indicate Whether Or Not Send Dummy.

11

/

10:4

RW

DUMMY Data Bit Number.
0: Send 0 Bytes Dummy.
8::Send 1 Bytes Dummy.
16:Send 2 Bytes Dummy.
64:Send 8 Bytes Dummy. 4
8
Notel: Code-bus Send Dummy Bit Number Ini@ State is O.

Note2: Bit Number Value Must Be the glultiples of\, 8Bits, Max is 64
Bits. QV >

Note3: Same Command May Has, Different Dummy Number At
Different CLK Frequency, More Details See Data Sheet.

Note4: If The Dummy Bit Number More Than 8 Bytes, Force to 8
Bytes.

Example: DualSend Mode : Dummy 4 clocks, Dummy Bits Number
is8

/

2:0

RW

Bit Number Of Data Send Every:Cycle.
000: No Send Data.

001: Send 1 Bit Data Every Cycle.
010: Send 2 Bit Data Every Cycle.
011: Send 4 Bit Data Every Cycle.
100: Send 8 Bit Data Every Cycle.

Else:No Send Data.
Notel: Code-bus Send Data Mode Initial State is Single Mode.

Note2: For Each Code-bus Operation, Get Data is Necessary.

PSRAM_C_RD_DUMMY_H_REG

fRisthht : oxo0818

2RIA{E: 0x0000_0000

E

1Al

FAIAE

D%

31:0

RW

Top Half 32bits Of Code-bus DUMMY Data.
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2.4.4.51

2.4.4.52

2.4.4.53

2.4.4.54

2.4.4.55

PSRAM_C_RD_DUMMY_L_REG

fRiEHhAL : ox081C

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

RW

0

Bottom Half 32bits Of Code-bus DUMMY Data.

PSRAM_C_WR_DUMMY_H_REG

fmistbht : ox0820

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

RW

0

Top Half 32bits Of Code-bus DUMMY Data.

PSRAM>C_WR_DUMMY_L_REG

fRisibht : ox0824

ZRiA{E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

RW

0

v
Bottom I-,I\a}lf 32bits Of Code-bus DUMMY/\Data.

PSRAM_C_IO_SWIT_TIME_REG

fRisthht : oxo0828

2RIA{E: 0x0000_0000

iIE | A MINE R
31:24 | RW 0 PSRAM Code-bus Read Latency Wait Cycle
23:0 RW / /

m NOTE

When the OPI Port Exist I/0 Switch, Port Trans/Get Data Needs Suspend.

PSRAM) FORCE_CFG_REG

fRiEHhAL : ox086C

ZRIA{E: 0x0000_0000

IE | Al RINE E15%
312 |/ /
1:0 RW 0x0 Psram Wait Half Cycle Number Of Receive Data.

00: No Delay.

01: Delay 1 Half Cycle.
10: Delay 2 Half Cycle.
11: Delay 3 Half Cycle.
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HRRD@L@ C)OQ’\y 0)00’\5\ %\}5\%2&; N
PQSRAM_COM_CFG_REG 0<> Q<> Q@ ¢
S ~ S oY
fRigHbit :ox0870 ERIAE: 0x0000_0000 S S
< & < <
S S o7
g | iAiA ARIAE 237
<><> QQ <>0 <
31:28 |/ / /
27:16 | RW 0x1CO0 Maximum CE# low cycle number.
CE# should not be kept low for more than 4 us.
This value is different for various frequency, default value is for
working in 133MHz.
When configured 0, it means not checking CE# low width.
15 / / . ' ‘
14 %\\S RW 1 b0 ‘)‘ik/rite or read could start orao@/\ﬁdom address. %\\,9/\/
QQ QQ 0: Write or read should sﬁ’;g't on even address. <
<& & i <
QQ 1: Write or read co&@start on odd or even addre Q<>
QQ When write or read mode registers, confi When <>Q
memory access, configure 0. <>Q
<
N
&
<
QQ
<&
<
<&
<>©
<&
N N N N
%00/\/ %\)0/\/ %06\/ %\’0/\/
<& <& <& <
<O < < <&
<& & & O <
< < < <& <&
O O <& <&
<>Q <>Q QQ <><>
< < <& <&

QQE)ﬁi‘RFﬁﬁ@zozl ra\|\|m%ﬁ%%4ﬁﬁrﬂﬁfaao 1%5\.9—%@%1



3 B ME(

3.1 ¢£R®E. S(i. N#HEE (GPRCM)

3.1.1 AR

GPRCM IR EIBEBNRAMER. EUFMBH, TIETE A0 (always on) EBIRIF. XTF XR806 HEIREZRH.
L TENFE. NHEAEEETSE (XR806 Datasheet) o

AN

GPRCM HHXBFFes B 1E RTC BRI, LURIEFEXKTAER LDO 3 DCDC ERFIE R, XLEFHF
FZBEALUIFRFAE, HNE Grio HEREEFINBHRTEHEY, RADLIEENRBEN, FEEERIREY

XEFEFHENE,
-

3.12 GPRCM EH7FERFIE Y 4
RiRE Ethnt
Power, Reset and Clock Manager | 0x40040000/0xA0040000
HFdEa Rzt R
SYS_TOP_LDO _SMPS_CTRL_REG | ,0x0000 System TOP_LDO&SMPS Control Register
SYS_EXT_LDO_DIG_LDO_SW_CTR |'0x0004 System EXT_LDO&DIG_LDO & Switch Control
L_REG Register
SYS_LFCLK_CTRL_REG 0x0008 System Low Frequency Clock Control
SYS.HOSC_TYPE_REG 0x000C System HOSC Type
SYS_RCOSC_CAL_CTRL_REG 0x0010 System RC-OSC Calibration Control
SYS_PLL_CTRL_REG 0x0020 System PLL Control
SYS_CLK1_CTRL_REG 0x0024 System Clock 1 Control
SYS_CLK3_CTRL_REG 0x002C System Clock 3 Control
DEV_CLK_CTRL_REG 0x0034 Device Clock Control
DCXO_CTRL_REG 0x0058 DCXO control
CONN_BOOT_FLAG_REG 0x0070 Connect mode flag
POWERCTRL_CFG_REG 0x0074 Power control configuration register
SYS1_CTRL_REG 0x080 System 1 Control
SYS1-STATUS_REG 0x084 System 1 Status
SYS2_CTRL_REG 0x088 System 2 Control
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SYS2_STATUS_REG 0x08C System 2 Status
SYS3_CTRL_REG 0x090 System 3 Control
SYS3_STATUS_REG 0x094 System 3 Status
SYS1_WAKEUP_CTRL_REG 0x098 System 1 wakeup control
SYS2_WAKEUP_CTRL_REG 0x09C System 2 wakeup control
SYS1_SLEEP_CTRL_REG 0x0A0 System 1 Sleep control
SYS2_SLEEP_CTRL_REG 0x0A4 System 2 Sleep control
DCXO_STABLE_REF_TIME_REG 0x0A8 DCXO Stable Reference Time
DPLL_STABLE_REF_TIME_REG 0x0AC DPLL Stable Reference Time
LDOSTABLE_REF_TIME_REG 0x0BO LDO-Stable Reference Time
DIGITAL_SWITCH_REF_TIME. REG | Ox0B4 Digital Switch Reference Tirr}e
SRAM_VOL_CTRL_REG 0XOBS SRAM Voltage Control{~
gANDGAP_STABLE_REF_TIME_RE 0x0BC Band Gap Stable Reference Time
DCDC_STABLE_REF_TIME_REG 0x0C0 DCDC Stable Reference Time
BLE_RTC_RST_CTRL_REG 0x0DO BLE RTC Reset control Register
RFAS_CTRL_REG 0x0D8 RFAS Reset control Register
AR400A_BOOT_FLAG_REG 0x0100 AR400A boot flag
AR400A_BOOT_ADDR=REG 0x0104 AR400A boot address
AR400A BOOT2»ARG_REG 0x0108 AR400A boot argument
AR400N_PRIV. REGO 0x010C AR400A Private Register
AR4Q00N_PRIV_REG1 0x0110 AR400A Private Register
AR400N_PRIV_REG2 0x0114 AR400A Private Register
AR400A_PRIV_REG3 0x0118 AR400A Private Register
AR400A_PRIV_REG4 0x011c AR400A Private Register
AR400A_WAKE_TIMER_CNT_REG | 0x0120 AR400A wakeup timer counter
éR4OOA_WAKE_TIMER_CTRL_RE 0x0124 AR400A wakeup timer control
AR400A_PRIV_REG5 0x0128 AR400A Private Register
AR400A_PRIV_REG6 0x012c AR400A Private Register
AR400A_10_WAKE_EN_REG 0x0130 AR400A 10 Wakeup Enable
AR400A_I0_WAKE_DEB_CLK.REG | 0x0134 AR400A 10 Wakeup debounce clock
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AR400A_IO_WAKE_ST_REG 0x0138 AR400A 10 Wakeup Status
AR400A_IO_HOLD_CTRL_REG 0x013c AR400A 10 Hold Control
AR400A_I0_WUP_GEN_REG 0x0140 AR400A 10 Wakeup Global Enable
AESgOA_IO_WAKE_DEB_CYCLESO 0x0144 AR400A 10 Wakeup debouce clock cycles 0
ASS(G)OA_IO_WAKE_DEB_CYCLES1 0x0148 AR400A 10 Wakeup debouce clock cycles 1
LDO_MODE_SW_SEL_REG 0x0150 LDO Mode Software Select
DCDC_PARAM_REG 0x0200 DCDC Parameter Register
ANA_BANDGAP_REG 0x0204 ANA Bandgap Control Register
CLK_LDO_PARAM_REG 0x0208 Clock’LDO Parameter Register
DIG_LDO_PARAM_REG 0x020C Digital LDO Parameter Regis;cer
DPLL_ST_REG 0x0210 DPLL Status Register ><>\
CFG_IO_STATUS_REG 0x214 Config 10 Status\<>/

CPU_RST_SRC_REG 0x218 CPUireset source register
WLAN_HIF_OV_CTRL_REG 0x21c WLAN HIF override control register
SRAM_BIST_CFG_REG 0x220 SRAM configure register
WLAN_SRAM_SHARE_REG 0x224 WLAN SRAM share control register
BLE_SRAM_SHARE_CTRL_REG 0x228 BLE 16K SRAM share control register
LPUARTO_WAKEUP_CTRL, REG 0x230 LPUARTO wakeup control register
LPUART1 "WAKEUP_CTRL_REG 0x234 LPUART1 wakeup control register
GPADC_CLK CTRL_REG 0x238 GPADC core clock control register
CAPSEN_CLK_CTRL_REG 0x23C CAPSEN core clock control register
WKUP_SRC_BUS_CLK_CTRL_REG | 0x240 Wakeup source bus clock control register
WKUP_SRC_RST_CTRL_REG 0x244 Wakeup source reset control register
FLASH_ENCRYPT_AES_NONCEO_R | 0x250 Flash encrypt module AES nonce low bits
EG register

FLASH_ENCRYPT_AES_NONCE1_R | 0x254 Flash encrypt module AES nonce high bits
EG register

BLE_RCOSC_CALIB_REGO 0x260 RCOSC calibration control register0
BLE_RCOSC_CALIB_REG1 0x264 RCOSC calibration control registerl
BLE.CLK32K_SWITCH_REGO 0x268 Clock'32k auto switch register0
BLE_CLK32K_SWITCH_REG1 0x26¢ Clock 32k auto switch registerl
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3.1.3 GPRCM F1FHEAR
3.1.3.1 SYS_TOP_LDO _SMPS_CTRL REG

fRi& 4t : ox0000 )
[N

N
FRINE: 0x3Fbo_8ooo <
N

E

1Al

RAIAE

D%

31:29

/

/

/

28:25

R/W

Ox7

TOP_LDO_VOLTAGE_SEL
Lower power top ldo voltage select
N: 0~15

N - e
vt AW N P O

:0.9v
1.0V
1 1.1V
:1.2v
1 1.3V
:1.4v
:1.5v
1 1.6V
17V
: 1.8V

: 1.9V
1 2.0V
12,1V
12.2V
12.3V
: 2.4V

the default is 1600mV

Note: This bit will only be reset to the default value'in power-on-reset
operation. When<the system is waked up from the deep sleep mode
by some external events, this bit will keep the value which is set by
the last write operation.

24

R/W

Ox1

TOP_LDO_EN

Lower power top Ido enable
0: enable

1: disable

23:16

/

15:12

R/W

0x8

SMPS_VOLTAGE_SEL 1.0V - 2.5V)
SMPS(DC-DC) voltage select

N: 0~15

0:1.0v

1:1.1v

2:1.2V
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3:1.3V
4:1.4V
5:1.5V
6: 1.6V
7: 1.7V
8:1.8V
9:1.9v
10: 2.0V
11: 2.1V
12:2.2v
13:2.3Vv
14:2.4v
15: 2.5V

the default is 1800mV

Note: This bit will only be reset to the default vawe)in power-on-reset
operation. When'the system is waked up from-the deep sleep mode
by some external events, this bit will keép the value which is set by

11:10

the last write operation. &

/

RW

DIGLDO_OFF_SMPS_ON
0:When DIG /LDO was turned off, SMPS could turned off either.
1: When DIG_LDO was turned off, SMPS remain turned on

RW

SYS_STANDBY_SMPS_OFF
0:When system was in standby mode, SMPS could remain turned on

1: When system was in standby mode, SMPS should turned off

RW

SMPS_PWM_SEL_EN
Enable SMPS_PWM_SEL function.

RW

SMPS_PWM_SEL
SMPS_PWM could from the following source:

000: clk_RfipDplIStart
001: clk_RfipDcxoStart
010: WLAN PHY enable
011: APP CPU enable
100: WLAN CPU enable

others. BLE RF enable

RW

OVR_SMPS_DETCT
Overwirte SMPS_DETECT by software.

RW

OVR_SMPS_DETCT. VALUE
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3.1.3.2

Overwrite value of SMPS_DETECT

SMPS_DETECT

SMPS detect value from powerctrl

SYS_EXT_LDO_DIG_LDO_SW_CTRL_

REG

fRiEHAL : ox0004

2RIA{E: 0x0002_0103

E

iRl

RAIAE

2D

31:28

/

/

27:24

R/W

DIG_LDO_RET_VOL_SEL
LDO1 retention voltage select
0™~ 12: N

0: 1125mV
1: 1025mV N
2:925mV v
3: 825mV &

O >
4:725mV

5:625mV

8:1175mV
9:1225mV
10: 1275mV
11:1325mV
12:1375mV

others: reserved

the default is 1125mV

23

R/W

0x0

EXT_LDO_BYPASS
0: EXT_LDO not be bypassed
1: EXT_LDO be bypassed

22:21

R/W

0x0

EXT_LDO_SW_TRIM

Bit[1:0], option select of the regulate cycle when EXT_LDO in switch
mode

20

R/W

0x0

EXT_LDO_SW_MODE
0: EXT_LDO not enter switch mode
1: EXT_LDO enter switch mode

19:18

R/W

0x0

EXT_LDO_VOL_SEL
EXT_LDO voltage select
0:3.3v

1:3.1v
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) A

%

E

2:2.8V
N 3:2.5V N
S the default is 3.49>

17:16

R/W

EXT_LDO QMSDE S
EXT_LDO mode

00: always off

01: on/off same as TOP_LDO

1x: always on

15

/ /

14

Y
6/.

0 SW5_STATUS
WLAN System Power Switch SW5 status
N\ N
4 4
cbo X %00
.1 1:SW5ison O

QQ 0: SW5 is off QQ

o

%

0

o
0: 1125mV
]
1:1025mV N
2:925mV S
3:825mV &

5:625mV N

8:1175mV
9:1225mV

10: 1275mV

11: 1325mV
12:1375mV
others: reserved

-{'the default is 1125mV N

4: 725mV <><> <><>

/ oy ~

R/W

LL_L
%@ PLL_LDO_EN QQ

QQE)ﬁi‘RFﬁﬁ@zozl ra\|\|m%ﬁ§%4ﬁﬁrﬂﬁfaao 1%5\.9—@5%1
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3.1.33

1: Write 1 to enable the PLL_LDO_EN.
0: write 0 to disable the PLL_LDO_EN.

DIG_LDO_EN

1: Write 1 to enable the LDO1.
0: write 0 to disable the LDO1.
Note: this bit will only be set by POWERCTRL module.

SYS_LFCLK_CTRL_REG

fRTEHhAL : ox0008

ZRiA{E: 0xC100_0000

E

el

RAIAE

R

31

R/W

0SC32K_EN

1: enable the 32768 Oscillator QQ
0: disable the 32768 Oscillator

30

R/W

RC32KEEN.

l:enable the 32768 RC Oscillator
0: disable the 32768 RC Oscillator

29:25

/

24

R/W

LFCLK_SRC_SEL

Low frequency clock source select
0: source the LFCLK from the'internal 32768 RC oscillator.

1: source the LFCLK fromthe external 32768 crystal oscillator

23:8

R/W

PAD_CLOCK_OUT_FACTOR_M

factor M,

M= Factor +'1

Output clock frequency Fout = Fsrc/M

2:1

R/W

PAD_CLOCK_OUT_SEL

GPIO PAD 32KOSCO clock source select

0: source the LFCLK from the internal 32768 RC oscillator
1: source the LFCLK from the BLE 32K

2: source the RCO_CALIB 32K

3:source the HFCLK from the external crystal oscillator

R/W

PAD_CLOCK_OUT_EN

GPIO PAD 32KOSCO clock output enable.
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3.1.3.5

3.1.3.6

0: disable

1: enable

SYS_HOSC_TYPE_REG

fmizHhht : oxo00C

ERIA{E: 0x0000_0000

NE | iAin INE R
31:2 |/ / /
1:0 R/W 0 HOSC_TYPE

0: System uses 26MHz HOSC
1: System uses 40MHz HOSC
2: System uses 24MHz HOSC
3: System uses 32MHz HOSC

Note: This bit is set by application software and must be consistent
with the real situation. A wrong conf/gurat/or@‘vwll cause the RCOSC
calibration fail.

SYS_RCOSC_CAL_CTRL_REG

v
- ©

fmisbht : ox0010

ERIA{E: 0x000C_8001

E | A #RIAE R

31:28 |/ / /

27:8 R 0xc80 RC-OSC Frequency
V=FREQ/10

7:1 / / /

0, R/W 1 RC-OSC Calibration Enable

SYS_PLL_CTRL_REG

RS : 0x0020

ZRi\{H: 0x6000_0281 @24MHz OSC,
0x1D89_D241 @26MHz OSC,
0x6000_0181 @40MHz OSC,
0x6000_01E1 @32MHz OSC

g | AE *RIAE D%
31 R/W 0x0 PLL_ENABLE

Enable or disable the system PLL:
0: Disable the system PLL
1: Enable the system PLL

HRARFRE ©2021 NS ZEBHB IR AR, RE—YINF! 69



HRAD @ T&CH

R R

3.1.3.7

Note: The PLL frequency Foutput = (Frosc* N.f) / M, the output clock must
be in range of 960MH?z.

The default value‘is set for 960MHz with 40MHz OSC.

30:29 | RW 0x3 DPLL_DITHER DISABLE
28:13 | RW 0x0000 DPLL_FRAC

Note : Vigac = f* 216
12 RW 0x0 DPLL_FRAC_CTRL
11:4 RW 0x18 DPLL_NDIV
3:0 RW 1 FACTOR_M

PLL factor M (1~ 8).
M = Factor
Note: when the factor is:set to 0, M will be set to 1

SYS_CLK1_CTRL_REG N
fRigHAtL : 0x0028 BRIAE: 0x0000_0201 N
8 | iAin FRINE R
31:25 |/ / /
24 R/W 0x0 ROM_READ.TWO CYCLES MODE
0: one cycle ROM read.
1: two cycles ROM read
23:18 | / / /
17:16 { R/W 0x0 CPU_CLK_SRC_SEL
>
CPU clock source select
00: HFCLK(default)
01: LFCLK
1x: SYSCLK1
15:11 | / / /
10:8 RW 0x2 FACTOR_M
PLL factor M (4~7,9)
0~3: M=Factor+4
4. M=9
5~7: reserved
7:4 / / /
3:0 RW Ox1 FACTOR_N
PLL factor N (1~ 16).
Factor = 0~15
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3.1.3.8

3.1.3.9

N = Factor+1
Note: Fysci; = 960MHz/ M/N, the default value is 8OMHz.

SYS_CLK3_CTRL_REG

O O
{RigHhut : oxo02c 2RIA{E: 0x0000_0000 & >
UE | A RRINE iR
31 RW 0 SYS_CLK3_EN
1: enable the clock of system 3
0: disable the clock of system 3
Note: Fyscik = Fsrc/ N, the clock’is fixed to 160MHz.
30:1 |/ / /
0 RW 0 WLAN_WUP_BY_HOSC N \
1: WLAN wake up from SLEEP mode using HOSC
0: WLAN wake up from SLEEP mode usir\lg>LOSC
DEV_CLK_CTRL_REG
fRisbht : ox0034 ZRIA{E: 0x0003_0001
UE | A RRINE iR
31 RW 0 CKADC_AUD_EN
1:'enable the audio codec ADC clock
0: disable the audio codec ADC clock
30:24 / / /
v
23 RW 0 CKCLD_AUD_EN
1: enable the audio class-D clock
0: disable the audio class-D clock
22:21 |/ / /
20:16 | RW 3 CKCLD_FACTOR_N
PLL factor N (4 ~ 32).
Factor =3~31
N = Factor + 1
Note: Feeld = 960MHz/2/N, the default value is 120MHz. this clock is
used as a source clock for class-D.
15:11 |/ / /
10:8 RW 0x0 DEV1_FACTOR_M

PLL factor M (4~7,9)
0~3: M= Factor +4
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:-mnn@t 4 a5 (o EpER
c)@l r,)\)o Q)QO 0)00 &) é& . *’Z“-.Zu
4: M=9
- & ) CC s Q<></ Q<>5
QQ S 5~7: reserved S S
@QQ 7:4 / / / QQ QQ S
< 30 |RW | ox DEV1_FACTOR_N < <
PLL factor N (1~ 16).
Factor =0~15
N = Factor+1
Note: Faevelk1 = 960MHz/ M/N, the default value is 96 MHz. this clock is
used as a source clock for some devices.
3.1.3.10 DCXO_CTRLO_REG
W W W N
ﬁ*&g@ﬁt : 0x0058 _é&wa: 0x9409_0BO00 %\»5\' %\»5\’
<& & &
HE | 8 BRI\ Hik © ©
<><> Q@Q <><> 0<>
<><> 31 RW 1 DCXO_EN &
QQ <& .
& O O
30 / /
29:28 | RW 1
When AUTO_DET_EN is disable)
01: Crystal
Jf/& Analog ,\/'\ ,\\5\\
S RS RS
1711: Digital Q% </%
FRE_TRI N N
Frequency Trimm@% QQ
ALC_EN & <&
- & &
ALC Enable & &
0: disable
1: enable
18:17 |/ / /
16:12 | RW 0x10 ICTRL
BIAS Current Control
11 RW 1 RF_DIG_REF_CLK_EN
N N N N
%oc\/ @0/\/ , %00/\/ cooo/\/
S 1 0: disable O O
60 QQ 1: enable QQ QQ
&
& <& & &
QQ QQ QQ QQ
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3.1.3.11

3.1.3.12

10 / / /
9 RW 1 BUFFER_DPLL_EN
0: disable
1: enable
8:6 / / /
5:4 R XX DCXO_DET
00: Internal clock
01: Crystal
10: Analog
11: Digital
31 / / /
0 RW 0 AUTO_DET_EN >
Auto Detect Enable <>\
0: disable ¢
. , 7
1: enable&> ’
CONN_BOOT_FLAG_REG
fRizihit : ox0070 ZRiA{E: 0x0000_0000
L& | A MINE iR
31:1 / / /
0 WR 0 CONN_BOOT_FLAG
Connect mode flag
1: Connect mode
v 0: 10T mode
POWERCTRL_CFG_REG
O . N \>
fRisHhat : ox0074 ERIAE: 0x0000_05CE S
O & & S
g | iAin MINME ek
31:14 |/ / /
13 RW 0 BT_RSTN_HIGHLVEL_WAKEUP
0: Wakeup when found posedge of BT_RSTN.
1: Wakeup when found high level of BT_RSTN.
12 RW 0 WLAN_IRQ_HIGHLVEL_WAKEUP
0: WLAN_IRQ could only wakeup powerctrl through WIC.
1: Wakeup when found high level of WLAN_IRQ while BT_RSTN was
low.
11 RW 0 IGNORE_WICWAKEUP
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0: WIC WAKEUP could take into effect at any time.
1: WIC WAKEUP couldn’t take into effect when BT _RSTN was low.

10

RW

IGNORE_WICENACK
0: Use WICENACK in sleep/wakeup process.
1: Don’t use WICENACK in sleep/wakeup process.

RW

WAKEUP_MODE
0: Wakeup when found posedge of interrupt.

1: Wakeup when found high level of interrupt.

RW

RTC_ALARM_WUP_TO_POWERCTRL
0: RTC alarm0/1 interrupt could not wake up powerctrl directly..

1: RTC alarm0/1 interrupt could wake up powerctrl directly.

7:6

RW

11

RCOSC_CALIB_START_SRC
RCOSC Calibration Start Source.

00: APP sleep 2
01: WLAN sleep o
10: APPandWLAN sleep N

11: LDO1 shut down

RW

CPU_SLEEP_NO_RETENTION
0: When CPU goto sleep mode, APP RAM could be retention.
1: When CPU goto sleep mode, no need to retention APP RAM.

RW

BT_SLEEP_RETENTION_OVR
0: BT reset retention should not overwrite CPU retention.

1:BT reset retention could overwrite CPU retention.

RW

BLE_SLEEP_TIMER_IRQ_TO. POWERCTRL
0: BLE Sleep Timer interrupt could not wake up powerctrl directly..

1: BLE Sleep Timer interrupt could wake up powerctrl directly.

RW

WUPTIMER_IRQ_TO_POWERCTRL
0: Wakeup Timer interrupt could not wake up powerctrl directly..

1: Wakeup Timer interrupt could wake up powerctrl directly.

RW

WUPIO_IRQ_TO_POWERCTRL
0: Wakeup 10 interrupt could not wake up powerctrl directly..

1: Wakeup 10 interrupt could wake up powerctrl directly.

RW

BT_RSTN_WAKEUPPIN
0: BT reset PAD could not be used as wake up pin.

1: BT reset PAD could be used-.as wake up pin, positive edge means
wake up, negetive edge means.goto sleep.
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3.1.3.13

3.1.3.14

SYS1_CTRL_REG

fRiEHAL : 0x0080

ZRIA{E: 0x0000_0003

IE | iAie MINE E15%
31:18 |/ / /
17 R WLAN_RSTN_STATU
The WRSTN PIN status in connect mode
0: WLAN reset signal hold
1: WLAN reset signal release
16 R / BLE_RSTN_STATU
The BRSTN PIN status in connect mode
0: BLE reset signal hold
1: BLE reset signal release
B
152 |/ / / ~
9]
1 R / ARB00A_RSTN_STATU
v
system I@eset \,<>
1: release the global reset signal of the system 1
0: hold the global reset signal of the system 1
0 R / SYS1 RST RSTN_STATU
system/1 Reset
1: release the global reset signal of the system 1
0: hold the global reset signal of the system 1
SYS1_STA_REG
fRizHhiL : 0x0084 ZRiA{E: 0x0000_0000
IE | iniE] MINE E15%
31:3 / / /
2 R 0 CPU_SLEEP
1: the CPU of system 1 is in SLEEP mode
0: the CPU of system 1 is not in SLEEP mode
1 R 0 CPU_SLEEPDEEP
1: the CPU of system 1 is in SLEEPDEEP mode
0: the CPU of system 1 is not in SLEEPDEEP mode
0 R 0 SUBSYS1_ALIVE

1: system 1is alive
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B W
| | | | 0: system 1 is down |
3.1.3.15 SYS3_CTRL_REG
< 5 > &
RSt : 0x0090 RRIA{E: 0x0000_0000 ~
N
g | iAin MINME ek
31:17 |/ / /
16 RW 0 WLAN_RSTN_CONN
Wlan SW reset in connect mode
1: release the SW reset of WLAN in connect mode
0: hold the SW reset of WLAN in connect mode
15:2 / / /
0 RW 0 SYS3_RST
-
System 3 Reset <>\
1: release the global reset of the system3
v
0: hold tP{g global reset of the system 3 \,<>
Read Write
AR400A R W
3.1.3.16 SYS3_STA_REG
fRSsbit : 0x0094 RRIA{E: 0x0000_0000
g | iAin MINME ek
D D D NS
31:3. / / /
7
2 R 0 CPU_SLEEP
1: the CPU of system 3 is in SLEEP mode
0: the CPU-of system 3 is not in SLEEP mode
1 R 0 CPU_SLEEPDEEP
1: the CPU of system 3 is in SLEEPDEEP mode
0: the CPU of system 3 is not in SLEEPDEEP mode
0 R 0 SYS3_ALIVE
1: system 3 is alive
0:system 3 is down

Table 3- 1 System 3 Status Register
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3.1.3.17

3.1.3,18

SYS1_WAKEUP_CTRL_REG

fRIEHuAL : 0x0098

2RIA{E: 0x0000_000F

E

1Al

RAIAE

D%

31:2

/

/

1

RW

VDDIO_SIP_SW_EN

1: VDDIO_SIP SW is enabled
0: VDDIO_SIP SW is closed

RW

SYS1_WAKEUP_LDO1_ON

1: LDO1 will be enabled when waking up the system 1
0: keep the LDO with its«current state

SYS1_SLEEP_CTRL_REG

fRizHhAt : ox00A0

ERIA{E: 0x8000_0002

E

1Al

RAIAE

D%

31

RW

WLEAN_SRAM 96KnSWM8 _MODE

WLAN SRAM(96k bytes) retention power switch (SWM8) mode
0: always on
1: SRAM switch maybe off

30

RW

CACHE_BLE_SRAM_48K_SWM7 _MODE

CACHE/BLE SRAM(48k bytes) retention power switch (SWM7) mode
0: always on
1: SRAM switch maybe off

29

RW

SRAM_16K_SWM6 _MODE

SRAM(16k bytes) retention power switch (SWM6) mode
0: always on
1: SRAM switch maybe off

28

RW

SRAM_16K_SWM5 _MODE

SRAM(16k bytes) retention power switch (SWM5) mode
0: always on
1: SRAM switch maybe off

27

RW

SRAM_32K_SWM4 _MODE
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3.1.3.19

SRAM(32k bytes) switch (SWM4) mode
0: always on
1: SRAM switch-maybe off

26

RW

SRAM_64K_SWM3 _MODE

SRAM(64k bytes) switch (SWM3) mode
0: always on
1: SRAM switch maybe off

25

RW

SRAM_96K_SWM2 _MODE

SRAM(96k bytes) switch (SWM2) mode
0::always on
1: SRAM switch maybe off

24

RW

SRAM_32K_SWM1 _MODE

SRAM(32k bytes) switch (SWM1) mode o
0: always on R
1: SRAM switch maybe off

23:8

/

7:2

/

RW

SYS1_SLEEP_SW1_OFF

1: SW1 will be disabled when the system 1 goes into the deep-sleep

mode

0: keep the power switch withits current state

RW

SYS1_SLEEP_LDO1_OFF

1: LDO1 will be disabled when the system 1 goes into the deep-sleep

mode

0: keep the power switch with its current state

DCXO_STABLE_REF_TIME_REG

fRizHhht : 0x00A8

2RIA{E: 0x8000_0080

AIE | Ain FRINE R
31:10 |/ / /
9:0 RW 0x80 DCXO Stable Reference Time

REF_TIME = Tirax * n
Typical Value <= 500us
Set Value = 14us * 128 =1.8ms
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3.1.3.20

3.1.3.21

3.1.3.22

DPLL_STABLE_REF_TIME_REG

R : 0x00AC

2RIA1E: 0x0000_000C

8 | iAin FRINE R
31:8 |/ / /
7:0 RW 0xC DPLL Stable Reference Time
REF_TIME = Tircik * n
Typical Value <= 50us
Set Value = 14us * 12 =168us
LDO_STABLE_REF_TIME_REG

fmisthht : oxo0B0O

2XIA{&: 0x0000_030D

UE | A RINE iR
31:12 |/ / / &
{
11: 8 | RW 0x3 RfipLdoDig §tab|e Reference Time \<>/
REF_ TIMp= Tirak *n {
Typical Value <= 10us
Set Value = 14us * 3 = 42us
7:0 RW 0xD LDO Stable Reference Time
REF_TIME = Tircik * n
Typical Value <= 60us
SetValue = 14us * 13 = 182us
DIGITAL.SWITCH_REF_TIME_ REG

fRiSbht : oxooB4

ZRIA{E: 0x3000_0002

g | AE RRIME

D%

31:16 | RW 0x3000

Reset Up Reference Time
REF_TIME = Tyrcik * n
Typical Value >= 12288 cycles

Set Value = 25ns * 12288 = 300us (@40MHz OSC)

15:0 RW 0x2

Digital Switch Reference Time
REF_TIME = Turcik * n
Typical Value >= 2 cycles

Set Value = 25ns * 2 = 50ns (@40MHz OSC)
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B M
3.1.3.23 RTC_LDO_VOL_CTRL_REG
fRizihit : oxo0B8 ZRIA{E: 0x0000_0000
& | IAin RINE iR
31:19 |/ / 0
18:16 | RW 0 RTC LDO work Voltage Control
0:1.075V
1:0.975V
2:0.875V
3:0.775V
4:0.675V
5:0.60V
6:1.175V
7:1.275V
15:3 |/ / /
2:0 RW 0 RTC LDO Re:cention Voltage Control &
0:1.075V '
1: 0975V
2:0.875V
3:0.775V
4:0.675V
5:0.60V
6:1.175V
7:1.275V
3.1.3.24 BG_STABLEZREF.TIME_REG
fmisbht : oxo0BC ZRIA{E: 0x0000_0017
g | ina RRINE 155
31:8 |/ / /
7:0 RW 0x17 LDO Stable Reference Time
REF_TIME = Tircik * n
Typical Value <= 100us
Set Value = 14us * 23 = 322us
3.1.3.25 DCDC_STABLE_REF_TIME_REG
fRizihit : oxooco ZRiA{E: 0x0080_000C
L& | Hia RINE iR
31:26 |/ / /
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3.1.3.26

3.1.3.27

3.1.3.28

25:16

RW

0x80

LDO to PWM Mode Stable Reference Time
REF_TIME = Tircix * n

Typical Value <= 500us

Set Value =14us * 128 = 1.8ms

15:10

/

9:0

RW

0OxC

Other Work Mode Switch Stable Reference Time
REF_TIME = Tircik * n

Typical Value <= 50us

Set Value = 14us * 16 = 168us

BLE_RTC_RST_CTRL_REG

fR¥ziuit : oxooD0

2RIA{E: 0x0000_0000

e | iAin BIAE fR
31:1 |/ / / S
0 RW 0 BLE_RTC_RST.RST _

- ©

BLE RTC Reset
1: release the global reset of the BLE RTC
0: hold the global reset of the BLE RTC

BLE_RTC_RST_CTRL_REG

fR¥EHuAL : oxo0D4

ZRiA{E: 0x0000_0000

NE | iAin FRINE R

31:2 4./ / /

1 RW 0 BLE_32M_CLK_EN
BLE 32M clock enable
0:. disable
1: enable

0 RW 0 BLE_48M_CLK_EN
BLE 48M clock enable
0. disable
1: enable

RFAS_CTRL_REG

fmizihit : oxoop8 ERIA{E: 0x0000_0000

IE | iAin FRINE R

31:1 |/ / /
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3.1.3.29

3.1.3.30

RW

RFAS_RST

RFAS Reset
1: release the global reset of RFAS
0: hold the global reset of RFAS

ARS00A_BOOT _FLAG_REG

fRistbht : ox0100

ERIA{E: 0x0000_0000

g

18]

RRIAE

R

31:16

RW

BOOT_FLAG_WRITE_LOCK

0x429B: AR800A_BOOT_FLAG'filed is writable
other: ARS80OOA_BOOT_FLAG filed is read only
-
Note: The field of ARSOOA_BOOT_FLAG only c&ﬁ%e changed when this
bit is set to 0x429B. In one write operation, the GRPCM will check this

field whether equals to 0x4293.<>Jf not, »the value of
AR400A_BOOT.FLAG will be ignored.

This field is always read with,value 0x0000.

Examples:

1. After write 0x429B0001, then read value = 0x00000001

2. After write 0x11110000, then read value = 0x00000001
After write 0x429B0000, then read value = 0x00000000

15:4

/

3:0

RW

AR800A_BOOT_FLAG

0: boot from cold reset(default)
1: boot from deep sleep

2: boot for system update

3: boot for recovery

others: reserved

AR800A_BOOT_ADDR_REG

fmisbht : ox0104

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

RW

AR800A_BOOT_ADDR
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3.1.3.31

3.1.3.32

3.1.3.33

3.1.3.34

3.1.3.35

3.1.3.36

3.1.3.37

ARS00A_BOOT_ARG_REG

fR¥EHuAL : ox0108

2RIA1E: 0x0000_0000

g | Ain RINE R

31:.0 |RW 0 ARS00A_BOOT_ARG
AR800A_PRIV_REGO

fmistbht : oxo10c EXIA{E: 0x0000_0000
IE | Am NI R

31.0 | RW 0 ARS00A_PRIV_REGO
ARS00A"PRIV_REG1

fRigbht : oxo110 2RiA{&: 0x0000_0000
g | Ahin RINE R

31.0 | RW 0 AR800A_PRIV..REG1 O
ARS00A_PRIV_REG2

fRistbht : ox0114 EXIA{E: 0x0000_0000
Ig | M RINE R

31:0 | RW 0 AR800A_PRIV_REG2
ARS00A_PRIV_REG3

fRizHhAL : 0x0118 ZRiA{E: 0x0000_0000
fIE | Ain RINE R

31:0 | RW 0 ARS00A_PRIV_REG3
ARS00A_PRIV_REG4

fRigtbat : oxo11c EXIA{E: 0x0000_0000
IE | Am NI R

31:.0 |RW 0 ARS00A_PRIV_REG4

ARS00A_WAKE_TIMER_CNT_REG

fRigHAL : ox0120

ZRiA{E: 0x0000_0000

g | A

RRIAE

R

31 RW

ARS00A_WAKE_TIMER_EN
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3.1.3.38

3.1.3.39

3.1.3.40

3.1.3.41

30:0

AR400A_WAKE_TIMER_CNT

Note: This is a free running counter and when the value of this
counter equals to the value of AR4A00OA_WAKE. TIMER_VAL, a wakeup
signal will be issued to the Wakeup Interrupt Controller.

If AR4OOA.WAKE_TIMER_EN is set to ‘0’, this counter will be reset to.0
and stop counting.

ARS00A_WAKE_TIMER_VAL_REG

fRistbht : ox0124

ERIA{E: 0x0000_0000

iIE | A MINE iR

31 RW 0 AR800A_WAKEUP_TIMER_IRQ_STATUS
0: the ar800a wakeup timer irq is not pending
1: the ar800a wakeup timer irq’is pending
Note: this is a write-1-to-clear register. This is an-asynchronies
operation and this bit will not become to ‘0’ immediately after writing
‘1’ to clear the irq state. We should read the register until the value of
this bit becomes ‘0’, which means the irq pending state is actually
cleared. o

v

30:0 | RW 0 ARB00A_WAKE_ TIMER_VAL O

ARB00A_PRIV_REG5

fmisthht : ox0128 ERIA{E: 0x0000_0000

iIE | A MINE iR

31:0 RW 0 AR800A_PRIV_REG5

ARB00A_PRIV_REGS

fRistbht : oxo12¢ ZXIA{E: 0x0000_0000

g | iAin MINME ek

31:0 RW 0 AR8B00A_PRIV_ REG6

ARS00A_WAKE_IO_EN_REG

fRiEHAL : 0x0130

ZRiA{E: 0x0000_0000

iIE | A MINE iR
31:30 |/ / /
29:16 |/ 0 AR800A_WAKEUP_IOx_MODE
1: Positive Edge
O:'Negative Edge
bit0- bitl4: WUPIOO — WUPIO13
15:14 |/ / /
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3.1.3.42

3.1.3.43

3.1.3.44

13:0 RW 0 AR800A_WAKEUP_IOx_ENB
1: 10x wakeup detection enable
0: 10x wakeup-detection disable
bit0- bit14: WUPIO0 — WUPIO13
AR800A_WAKE_IO_DEB_CLK_REG

fRiEHAL : 0x0134

ZRiA{E: 0x0000_0000

E

1Al

RAIAE

D%

31:28

RW

0x0

AR800A_WAKEUP_DEB_CLK_SET1

10 wakeup debounce clkl select, the DEB_CLK1 frequency
CLK_SEL1<=14, Freq=FCLK/(2C:-5EL1);

CLK_SEL1==15, reserved.

27:24

RW

0x0

AR800A_WAKEUP_DEB . CLK_SETO .

10 wakeup debounce clkO select, the DEB_CLKOer\eq)uency
CLK_SELO<=14, Freq=FCLK/(2C-<-5EL0); &
CLK_SELO==15, reserved. \<>/

23:16

/

15:14

/

13:0

RW

0x0

AR800A_WAKEUP_10x_CLK _SEL
0: I0x select DEB_CLKO
1: 10x select DEB_CLK1
bit0-bit14: WUPIO0 — WUPIO13

ARS00A_WAKE_IO.STA_REG

fRIEHuAL : ox0138

ZRiA{E: 0x0000_0000

AUE | AR RINME R
31:14 |/ / /
13:0 | RW 0 ARS00A_WAKEUP_[Ox_ST

1: wakeup event is detected on 10x
0: Nothing
bit0- bit14: WUPIOO — WUPIO13

Note: Write 1 to clear the status

AR800A_WAKE_IO_STA_REG

fRistbat : ox013c

ERIA{E: 0x0000_0000

g

18]

RRIAE

5%

31:14

/

/
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3.1.3.45

3.1.3.46

3.1.3.47

13:0

R/W1C

ARS00A_WAKEUP_IOx_ST
1: 10 Configure Hold Enable
0: 10 Configure Hold Disable

bit0- bit14: WUPIOO - WUPIO13

Note: when enable the 10 hold function, the configuration(lEN, OEN,
PULL, ODAT) of the relative 10 will be hold to the current state even if
the GPIO controller is powered down or the origin configuration is
modified.

ARS00A_I0_WUP_GEN_REG

fRiEHAL : ox0140

ZRiA{E: 0x0000_0000

& | iAie] MINE E15%

31:1 / / /

0 RW 0 AR800A_I0_WUP_GEN >
1: 10 Wakeup interrupt Enable Q\

0: 10 Wakeup interrupt Disable

AR800A_WAKEUP. 10_DEB_CYCLES

_REG

O >

fmisHbht : ox0144

ERIA{E: 0x0000_0000

IE | Al RINE E15%
31:0 RW 0x000000 AR800A WAKEUP_IO_DEB_CYCLESO
Bit[4N+3:4%N] : IO[N] debounce cycles (N: 0~7)
WUPIOO0 - WUPIO7
First must select clock for .debounce (configurate by register
AR800A_WAKE_IO_DEB_CLK),finally the 10 input debodnce clock
cycles is (DEBC_CYCLE[3:0]+1)+16.
ARS00A_WAKEUP_|0_DEB_CYCLES1_REG

fRiEHuAL : ox0148

ZRiA{E: 0x0000_0000

AUE | AR RINE R
31:24 |/ / /
23:0 | RW 0x000000 | AR8OOA_WAKEUP_IO_DEB_CYCLES1

Bit[4(N-8)+3 : 4*(N-8)] : IO[N] debounce cycles (N:8~13)
WUPIO8 — WUPIO13

First must select clock for debounce (configurate by register
AR800A_WAKE_IO_DEB_CLK), finally the 10 input debounce clock
cycles is (DEBC_CYCLE[3:0]+1)+16.
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3.1.3.48 LDO_MODE_SW_SEL_REG

RisHAE ox0150 2RIAE: 0x0000_0000 >>
< >
E |HE | BAE | R ¥
N N
31:3 |/ / /
2 RW 0 SMPS_PFM_MODE

1: SMPS select PFM mode
0: SMPS select PWM mode

1 RW 0 DIG_LDO_LQ_MODE
1: SYS_LDO select Ig mode
0:SYS_LDO select active mode

0 RW 1 SMPS_MODE_SW_SEL_ENABLE
1: SMPS PWM/PFM mode select by this register )
0: SMPS PWM/PFM mode select by power contrel \

o
3.1.3.49 SMPS_PARAM_CTRL_REG
N/ / P o
fRizihit : ox0200 ZRiA{E: 0x0000_0000
(IE | A RINE R
31:29 | RW 0 SMPS_OCP

DCDC over/current protection threshold tuning
default: 400mA

28:24 | RW 0 SMPS_BGTR
[4:1]: for DCDC BANDGAP trimming
[0]: for OCP disable

23 / / /

22:16 | RW 0 SMPS_FTR
[4:0]: for switching frequency tuning

[6:5]: foroption to decrease frequency

15:8 | RW 0 SMPS_TEST_ITEM_SEL
7:4 RW 0 SMPS_TEST_MODE
3:2 RW 0 SMPS_BYPASS

00, DCDC bypass disable
01, DCDC power pmos 1/6 bypass when PFM mode
1x, DCDC all power pmos bypass

1 / / /
0 R 0 SMPS_WORK_MODE
0: PWM Mode
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3.1.3.50

3.1.3.51

1: PFM Mode
Note: the DCDC starts up from PWM mode by default.

This field is read-only and can only be changed by POWERCTRL
Module.

ANA_BG_REG

fRIEHAL : 0x0204

2RiA{E: 0x0010_000X

IE | iAie MINE E15%
31:21 | RW 0 /
20:16 | RW 0x10 BG Output Voltage Trimming
15:1 |/ / /
0 R X ANA_BG_PND_1V8
BG Power Up Enable .
>
Note: this field can be only set by POWERCTRL r&&dule.
3
DLDO_PARAM_REG X
fRistbat : oxo20c ERIA{E: 0x0808_0000
IE | Al MINE E15%
31:20 |/ / /
19 RW 1 TESTPEAK _LDO1
enable the auxiliary circuit to avoid output large ripple during select
LDO work
1: enable
o 0: disable
Note: this field is set by POWERCTRL module
18 R 0 STARTICC_LDO1
decrease over current protection thresholdat start up
1: enable
0: disable
Note: this field is set by POWERCTRL module
17 RW 0 TESTICC_LDO
over current protection enable
1: enable
0: disable
Note: this field is set by POWERCTRL module
16 R 0 LDO1_LQ_MODE_EN
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LDO1 LQ mode enable

1: enable

0: disable

Note: this field is set by POWERCTRL module

15:12 | / / /

11:8 RW 0 BG_OUTPUT_TRIM
BG output trimming

Note: eFuse override

7:1 / / /

0 R 0 BG_PWR
0: disable
1: enable

Note: This field is set by POWERCTRL module and must be enable
before enabling DIG_LDO. b

]
3.1.3.52 CFG_IO_ST_REG ><>
Ve
RIS < 0x0214 RRIAME: gxo%o_ooox R S
W %
iIE | A MINME R
31:2 RW 0 /
1 R X SIP 10
0: no flash sip
1: with flash sip in package
/ Read Write
AR400A R -
>
0 A / /
3.1.3.53 CPU_RST _SRC_REG
bt ISA R S QQ
fREHLE : 0x021 RRIA{E: 0x0000_000X S S

g | A RRIAE 5%

31:11 |/ / /

10:9 | RW 0 IS_WATCHDOG_CPU_RST

The CPU reset source is watchdog(only reset CPU) output. Write 2’b11
clear these bits.

00: no

01: one time watchdog(only reset CPU)
10: two times watchdog(only'reset CPU)
11: three times watchdog(only reset CPU)

8 RW 0 IS_WATCHDOG_ALL_RST
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R R

3.1.3.54

The CPU reset source is watchdog(reset all system) output. Write 1
clear this bit.

0:no

1:yes

7:2

/

RW

IS_PMU_RST
The CPU reset source is digital PMU output. Write 1 clear this bit.
0: no

1:yes

RW

IS_PWRON_RST

The CPU reset source is POWER ON or P_RESETn. Write 1 clear this
bit.

0: no

1:yes

WLAN_HIF_OV_CTRL_REG

fRistbat : oxo21c

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:8

/

/

7

R/W

WLAN_IRQ_OVER_HIF: use wlan_irg generated in WLAN_MISC logic
to replace the corresponding output of WLAN_HIF

0: not override WLAN_HIF output
1: override WLAN_HIF output

R/W

WLAN_WUP_OVR_HIF: use WLAN_WUP(bit2) to override the
corresponding output of WLANCHIF

0: not override WLAN_HIF output
1: override WLAN_HIF output

R/W

RESET_CPU_OVR/HIF: use RESET_CPU(bitl). “to override the
corresponding output of WLAN_HIF

0: not override WLAN_HIF output
1: override WLAN_HIF output

R/W

DISABLE_CPU_CLK_OVR_HIF: use DISABLE_CPU_CLK(bit0) to override
the corresponding output of WLAN_HIF

0: not override WLAN_HIF output
1: override WLAN_HIF output

Reserved

R/W

WLAN_WUP: wake-up wlan from sleep mode, host firmware need to
clear it after WLAN waked up

R/W

RESET_CPU: reset WLAN CPU
0: release WLAN CPU reset
1: WLAN CPU is reset
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3.1.3.55

3.1.3.56

0

R/W

DISABLE_CPU_CLK: disable WLAN CPU clock
0: wlan cpu clock enable

1: wlan cpu clock disable

SRAM_BIST_CFG_REG

fRigHAL : 0x0220

BRINE: 0x2222_2222

E

1Al

RAIAE

D%

31:24

/

/

23:16

RW

0x22

ARM_SINGLE_PORT_SRAM_CFG
ram_cfg[7:0]

bit [2:0]: connect to EMA

bit [4:3]: connect to EMAW

others :reserved

15:8

RW

0x22

ARM_DAUL_PORT_SRAM_CFG S
ram_cfg[7:0]

bit [2:0]: connect to EMAA \Q
bit [6:4]: connect to EMAB

others :reserved

7:0

RW

0x22

SYNOPSYS SRAM_CFG
ram_cfg[7:0]

bit [0]: connect to REME
bit [3]: connect to TEST1
bit [7:4]: connect to REM

others : reserved

WLANZSRAM. SHARE REG

fRistbht : ox0224

ERIA{E: 0x0000_0000

UE | A BIAE fR
31:7 |/ / /
6:0 RW 0x0 WLAN_SRAM_SHARE

0000000: No share APP SRAM

0000001: share 16K bytes APP SRAM

0000011: share 32K bytes APP SRAM

0000111: share 64K bytes APP SRAM

0001111: share 96K bytes APP SRAM

0011111: share 128K bytes APP-SRAM

0100000: share APP SRAM with connect mode, total 128k bytes.
WLAN DTCM: 48k bytes (0x04000000~0x0400BFFF)
WLAN AHB: 80k bytes (0x0800C000~0x0801FFFF)
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3.1.3.57

3.1.3.58

3.1.3.59

WLAN PAS: 48k bytes (0x0900C000~0x09017FFF)
1000000: BLE share 128k bytes for debug mode

Others: reserved

BLE_SRAM_SHARE_CTRL_REG

fRIEHuAL : 0x0228

ZRiA{E: 0x0000_0000

AE | AR RINE R
31:1 |/ / /
0 RW 0x0 BLE_SRAM_SHARE_CTRL

0: APP(Cache) use shared 16K SRAM
1: BLE use shared 16K bytes SRAM

LPUARTO_WAKEUP_CTRL_REG

fRiEHAL : 0x0230

ZRiA{E: 0x0000_0000

E

1Al

RRIAE

D%

31

RW

LPUARTO WAKEUPENABLE
0: the module clock is gated off

1:the moduleclockis released to work

30:18

/

17:16

RW

0x0

LPUARTO_WAKEUP_IN_SEL

0: LPUARTO wakeup input use UARTO serial in
1: LPUARTO wakeup input use UART1 serial in
2:LPUARTO wakeup input use UART2 serial in

3: reserved

/

RW

0x0

LPUARTO_CLK_SEL
0: LPUARTO wakeup clock use LFCLK
1: LPUARTO wakeup clock use HFCLK (used for test)

LPUART1_WAKEUP_CTRL_REG

fRisbht : ox0234

ERIA{E: 0x0001_0000

UE | A RINE iR
31 RW 0 LPUART1_WAKEUP_ENABLE
0: the module clock is gated off
1:the module clock is released to work
30:18 |/ / /
17:16 | RW ox1 LPUART1_WAKEUP_IN_SEL
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3.1.3.60

0: LPUART1 wakeup input use UARTO serial in
1: LPUART1 wakeup input use UART1 serial in
2: LPUART1 wakeup input use UART2 serial in

3: reserved

15:1 / /

/

0x0

LPUART1_CLK_SEL
0: LPUART1 wakeup clock use LFCLK
1: LPUART1 wakeup clock use HFCLK (used for test)

GPADC_CLK_CTRL_REG

fRIEHuAL : 0x0238

ZRIA{E: 0x0000_0000

R | i BRIAME

(&

~%

X <
£ &

ol

31 R/W 0

MCLK_ENABLE

0: the module clock is gated off o
1: the modgle clock is released to work \<>/
CLKm.<CLKsre /N4 '

30:26 |/ /

/

25:24 | R/W 0

MCLK_SRC_SEL

Clock source selection
00: HFCLK
01: LFCLK

1x: reserved

2?518 / /

/

17:16 | R/W 0

CLK_DIV_RATIO_N

clock pre-divide ratio N.
00:N=1
01:N=2
10:N=4
11:N=8

15:4 |/ /

/

3:0 R/W 0

CLK_DIV_RATIO_M

Clock divide ratio M.
M = value + 1 (1~16)
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2R R
3.1.3.61 32K_CLK_CTRL_REG
fRizihit : 0x023C ZRIA{E: 0x0000_0000
iIE | A MINE iR
31:.4 |/ / /
3 R/W 0 WLAN_32K_SEL
0: select rco_losc_mux_clk as wlan function clock
1: select rco_calib_clk as wlan function clock
2 R/W 0 WUP_TIMER_32K_SEL
0: select rco_losc_mux_clk as wake-up timer function clock
1:select rco_calib_clk as wake-up timer function clock
3.1.3.62 WKUP SRC_BUS_CLK_CTRL_REG
fRizihit : ox0240 ZRiA{E: 0x0000_0000
iIE | A AIAE iR
31:8 |/ / / e 1
7 RW 0x0 RCCAL_CLK_GATING
0: the clock is gated off
1: the clock is running
6 RW 0x0 GPADC_CLK_GATING
0: the clock is gated off
l:the clock is running
5 / / /
4 LPUART1_WKUP_CLK GATING
0: the clock is gated off
1: the clock is running
3 / / /
2 R/W 0x0 LPUARTO_WKUP_CLK_GATING
0: the clock is gated off
1: the clock is running
1:0 / / /
3.1.3.63 WKUP_SRC_RST_CTRL_REG
fmi& st : ox0244 #RIA{E: 0x0000_0000
g | iAin MINE ek
31:8 |/ / /
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3.1.3.64

3.1.3.65

3.1.3.66

7 RW 0x0 RCCAL_RSTN
0: the module is in reset state
1: the moduleis released to work
6 RW 0x0 GPADC_RSTN
0: the module is in reset state
1: the module is released to work
5 / / /
4 RW 0x0 LPUART1_WAKEUP_RSTN
0: the module is in reset state
1: the module is released to work
3 / / /
2 RW 0x0 LPUARTO_WAKEUP_RSTN
0: the module is in reset state >
1: the module is released to work Q\
1:0 / / / .

FLASH_ENCRYPT_AES_NONCEO_REG

fRistbht : ox0250

2RIA{E: 0x0000_0000

g | A RRIAE 5%
31:0 | RW 0x0 FLASH_ENCRYPT_AES_NONCEO

Flash encrypt module AES nonce bit[31:0]. These bits only changed
one time after system power up.

FLASH_ENCRYPT. AESLNONCE1

fRistbht : ox0254

2RIA{E: 0x0000_0000

g | A RRIAE 5%
150 | RW 0x0 FLASH_ENCRYPT_AES_NONCE1

Flash encrypt module AES nonce bit[47:32]. These bits only changed
one time after system power up.

BLE_RCOSC_CALIB_REGr0_REG

fmisbht : ox0260

2RIA{E: 0x0000_0000

UE | A BIAE fR
31:30 | / / /
29 RW 0x0 RCO_CALIB_EN

RCOSC calibration functionenable

1: enable
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3.1.3.67

0: disable

28

RW

0x0

RCO_CALIB_RST_PUL

When write 1 to this bit, reset RCOSC calibration then run again, when
write 0, no effect.

It is always read as 0.

27

/

26:24

0x0

RCO_CALIB_CS

RCOSC calibration current state. It is read only.
000: IDLE

001: WAIT_DCXO_READY

011: WAIT_CAL_FINISH

110: CAL_FINISH

010: WAIT_TIMER

Others: reserved

23:21

/ S

20

RW

0x0

RCO_CALIB_SW_REQ_PUL R

When writé ato this _bit, begin RCOSE<>(:aIibration process at once,
whendwrite 0, no effect.

It is'always read as 0.

19:17

/

16

RW

0x0

RCO_WUP [TIME_EN
RCOSC calibration periodically wake-up function enable
1: enable

0: disable

15:13

/

12:0

RW

0x0

RCO_WUP_TIME
RCO_SLP calibration periodically wake-up time.

Configure by software to wake up system, and begin RCO_SLP
calibration process. The time unit of RCO_WUP_TIME is 32Khz(divided
from RCO_SLP).

BLE_RCOSC_CALIB_REG1

fRisbht : oxo0264

2RIA{E: 0x0000_0000

iIE | A MINME R

31:20 |/ / /

19:16 | RW 0x0 RCO_SCALE_PHASE2_NUM
wake-up times in phase2

15:12 | RW 0x0 RCO_SCALE_PHASE1_NUM
wake-up times in phasel
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3.1.3.68

11

/

10:8

RW

0x0

RCO_SCALE_PHASE3_WUP_TIMES

multiply factor of RCO_WUP_TIME in wake-up phase3
0x0: 10 times

0x1: 16 times

0x2: 20 times

0x3: 24 times

0x4: 32 times

0x5: 40 times

0x6: 64 times

0x7: 128 times

{

6:4

RW

0x0

RCO_SCALE_PHASE2_WUP TIMES

multiply factor of RCO, WUP_TIME in wake-up phase2
0x0: 2 times o
0x1: 4 times
Ox2: 6 times ©
0x3:8 times

0x4: 10 times

0x5: 12 times

0x6: 14/times

Ox7: 16 times

3:2

/

RW

0x0

RCO_NORMAL_WUP_TIMES_SEL

In normal wake up mode, actual wake-up time is the multiply of
RCO_WUP_TIME * factor

1: select RCO_SCALE_PHASE3_WUP_TIMES as the ‘multiply factor of
RCO_WUP_TIME

0: select RCO_SCALE_PHASE2_WUP_TIMES as the multiply factor of
RCO_WUP_TIME

RW

0x0

RCO_WUP_MODE_SEL
Scale wake up and Normal wake up are two wake up methods
1: select scale wake up method

0: select normal wake up method

BLE_CLK32K_SWITCH_REGO

fRIEHuAL : ox0268

ZRIA{E: 0x0271_0000

AUE | AR RINE R
31:26 | / / /
25:16 | RW 0x271 DIV_HALFCYCLE_TARGET
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Rk W
Bit[9:0], The target half cycle number for 32kHz clock divide
15:5 |/ / /
4 RW 0x0 DIV_CLK_EN
The 32KHz divider enable
1: enable
0: disable
3 RW 0x0 SYS_32K_SEL
The source of 32kHz clock select
1: the clock from RCOSC Calibration output
0: the RCOSC/LFCLK output
2 RW 0x0 BLE_SEL_RCCAL_32K
The source of 32kHz clock select
1: the clock from RCOSC Calibration output o
8
0: the RCOSC/LFCLK output 0@
1 RW 0x0 DIV_CLK_SRC SEL -«
The souré@ clock'select for.divide to.32KHz clock
1: 32MHz Clock
0: HFCLK
0 RW 0x0 CLK32K_ AUTO SW_EN
32K clock auto switch enable.
1: enable
0: disable
3.1.3.69 BLE_CLK32K_SWITCH, REG1
fRizihit : ox026C ZRIA{E: 0x0000_0000
& | Ain MINME iR
31:27 |/ / /
26:16 | R 0x0 CLK32K_SW_OFFSET_DOWN
The offset when switch from divide 32k clock to 32KHz input clock
15:11 | / / /
10:0 R 0x0 CLK32K_SW_OFFSET_ON
The offset when switch from 32KHz input clock to divide 32k clock
- —
3.2 B HIEIT (cem)
3.2.1 PR
CCMU IR EIERRRIE UM, FIREZIRIRIVECE LUFESRIRAVET .,
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BR: W
3.22 CCM HEFEHRTIR
RiRZ Eithik
Clock Control Module 0x40040400
HFdEa Rzt R
CPU_BUS_CLKCFG_REG 0x0000 CPU BUS Clock Configure Register
BUS_CLK_GATING_CTRL_REG 0x0004 Bus Clock Gating Control Register
BUS_DEV_RST_CTRL_REG 0x0008 Bus Device Reset Control Register
SPIO_CLK_CTRL_REG 0x0020 SPI0 Clock Control Register
SS_CLK.CTRL_REG 0x002C SS Clock Control Register
AUDIO_CLK_CTRL_REG 0x0034 Audio Clock Control Register
IRRX_CLK_CTRL_REG 0x0038 IRRX Clock Control Regizger \
IRTX_CLK_CTRL_REG 0x003c IRTX Clock Control Begivster
SYSTICK_REFCLK ‘CTRL_REG 0x0040 O SystemTick Refg'rence Clock Register
SYSTICK_CALIB_CTRL_REG 0x0044 System Tick Clock Calibration Register
PCLK_SPC_MCLK_CTRL_REG 0x005C Special APB Clock Control Register
(UART/GPRCM/RTC APB bus clock)
PSRAM_CLK_CTRL_REG 0x0060 PSRAM clock control register
KEYSCAN_CLK_CTRL_REG 0x0064 Keyscan clock control register
3.23 CCMm FiFSiER
3.2.3.1 CPUW, BUS_CLKCFG_REG
fmistbht : ox0000 ZRIA{E: 0x0000_0001
E | A #RIAE R
31:10 |/ / /
9:8 R/W 0x0 AHB2_CLK_DIV
00: /1
01: /2
10: /3
11: /4
7:6 / / /
5:4 R/W 0x0 APB_CLK_SRC_SEL
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3.2.3.2

APB bus clock source select

00: HFCLK
01: LFCLK
1X: AHB2 Clock
3:2 / / /
1:0 R/W 1 APB_CLK_DIV
00: /1
01: /2
10: /4
11: /8
BUS_CLK GATING_CTRL_REG
] a QJ Q )
@Fﬁi{’gt&  0x0004 BRIAE: 0x0000_0000 O
N, » Q Q
VB A ] y & &
B A BkE | K R
31 R/W 0 SMCARD_CLK_GATING \<>/
S+ © '
0: the clock is gated off
1: the clock is running
30 R/W 0 TRNG_CLK_GATING
S+
0: the clock is gated off
1: the clock is running
29 R/W 0 AUDIO_CODEC_CLK_GATING
S+
- 0: the clock is gated off
1: the clock is running
28 R/W 0 UART2_CLK_GATING
S+
0: the clock is gated off
1: the clock is running
27 R/W 0 GPIO_CLK_GATING
S+
0: the clock is gated off
1: the clock is running
26 R/W 0 KEYSCAN_CLK_GATING
0: the clock is gated off
1: the clock is running

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF]

100



| & & &
HRRD@L@ o o OB W
25 S S
S / / < / < <
< < <&
|24 R/W 0 IRRX_CLK_GATI%@ S
< <& <&
<& S Q<> Q<>
O 0: the clock'is gated off S S
1: the clock is running
23 R/W 0 IRTX_CLK_GATING
0: the clock is gated off
1: the clock is running
22 R/W 0 DAUDIO_CLK_GATING
S D < <
%\\)C\’ oﬁ%: the clock is gated off %00/\’ \0/\’
QQ | 1: the clock is running QQ
21 R/W 0 QQ PWM_ECT_CLK_GA@%IG
< < <&
<& <& <&
< <&
& S 0: the cloc @gated off
< 1: the i %
20 / /
19 R/W 0
S+
TWIO_CLK_GATING ‘ '
W W o
& & &
“ S <
0: the clock is gated off QQ <>Q
1: the clock is runnin§>0 QQ
UART1_CLK_GATING &
<& <&
©<> ©<>
0: the clock is gated off & &
1: the clock is running
16 R/W 0 UARTO_CLK_GATING
S+
0: the clock is gated off
1: the clock is running
15 R/W 0 BLE_CLK_GATING
N N N N
%\\S\/ @%/: the clock is gated off %00/\/ %00/\/
QQ © 1: the clock is running QQ QQ
| 14 R/W 0o < DMA_SEC_CLK_GATING O
< / < - - =0 <
<><>

S & &
Q@?fwﬁﬁ@zozl r')\w%aa%%ﬁﬁﬁrmao 1%%—tﬂ<§z$ﬁﬂ
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3.2.33

=k W=
S+
0: the clock is gated off
1: the clock is running
13:9 / / /
8 R/W 0 FLASH_ENCRYPT_CLK_GATING
S+ 0: the clock is gated off
1: the clock is running
7 R/W 0 TZASC_CLK_GATING
S+ 0: the clock is gated off
1: the clock is running
6 R/W 0 DMA_CLK_GATING
0: the clock is gated off
1: the clock is running
5:4 / / /
v
3 R/W 0 FLASH _CIRL.CLK_GATING N2
0: the clock is gated off
1: the clock is running
2 R/W 0 SS_CLK_ GATING
0: the clock'is gated off
1: the clock is running
1 / / /
0. R/W 0 SPI0_CLK_GATING
S+
0: the clock is gated off
1: the clock is running

1] 330

1. The type S+ means this bit can’t change by non-secure access when corresponding module has set

security in TZASC register.

BUS_DEV_RST_CTRL_REG

fR¥EHuAL : ox0008

ZRiA{E: 0x0000_0000

g | A RAIAE D% , ,
N\ A AN AN
31 R/W 0 SMCARD_RST

S+

0: the module is in reset state
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HRRD@L@ & Y OB W
S S 1: the module is reIeas&éDto work S
O O O
O 30 R/W TRNG_RST O O
O o S O
QQ <>Q <>Q O
Q<> 0: the mo@@e is in reset state &
1: the module is released to work. The default value is 1, used for
TRNG retention registers.
29 R/W AUDIO_CODEC_RST
S+
0: the module is in reset state
1: the module is released to work
28 R/W UART2_ RST
+ . .
R s . &
0 <1>0: the module is in reset state
Q<> QQ 1: the module is released to work
O O K
O &
SNER / S
O
|26 | RwW KEYSCAN_RST -
S JEeS
O
25 /
24 R/W
odule is in reset state
1: the module is released to wor\k .
/\‘Q\ A /\\\\
Qv Qv Qv
1 IRTX_RST X X
O O
O &
O <>Q
0: the module is in @?et state QQ
1:th dule isrel dt k &
e mo ue@ eased to wor S
22 R/W <><> DAUDIO _@@r <><> S
S+
0: the module is in reset state
1: the module is released to work
21 R/W PWM_ECT_RST
0: the module is in reset state
1: the module is released to work
> N N '\
20 C‘\\SW @Cﬁ/ @9/\/ 090/\/
9 R/W <> | TWI1_RST < <O
é s QQ - QQ QQ
i~ * S S
<& O O
) O O

<><B?f$2ﬁﬁﬁ©2021 r')\w%aae%ﬁﬁﬁrmao 1%%—tﬂ©1§z$ﬁﬂ




5 N N N
0 0 I
HRﬂD@'{gﬁl RS o OB W

S S 0: the module is in res%t@tate
O QQ 1: the module is re@%ed to work
O
|18 | Rw 0 TWIO_RST %
<& S S <>Q <>Q
& O O
0: the module is in reset state
1: the module is released to work
17 R/W 0 UART1_ RST
S+
0: the module is in reset state
1: the module is released to work
16 R/W 0 UARTO_RST
5 N N
§\$+ 50/\/ 00/\/
) “4'n. e %[>
S QQ 0: the module is in reset state
QQ <& 1: the module is rele%s@?to work
<&
<><> 15 R/W %0 BLE_RST <>©
&
© &
O
14 R/W 0
S+
eleased to work
N Q Q@
C@fz the module is in reset stac'r)@/\’ %\)0/\’
| 1: the module is release@% work <&
/ QQ
<O
S 10 R/W 0 WLANC_RST <> S
<& S <>Q <>Q
& O O O
0: the module is in reset state
1: the module is released to work
9 / / /
8 R/W 0 FLASH_ENC_RST
S+
0: the module is in reset state
1: the module is released to wo‘rk '
7 o/ / @0} %00/\/ cooo/\/
@Q R/W 0 <>Q DMA_ RST <>Q
<& QQ QQ
<>Q S S

S & &
<><B?f$2ﬁﬁﬁ©2021 r')\w%aae%ﬁﬁﬁrmao 1%%—tﬂ©1§z$ﬁﬂ
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T M
0: the module is in reset state
1: the module is released to work
5:4 / / /
3 R/W 0 FLASH CTRL_RST
0: the module is in reset state
1: the module is released to work
2 R/W 0 SS_RST
0: the module is in reset state
1: the module is released to work
1 / / /
0 R/W 0 SPIO_ RST )
S+ Q\ Y
0: the module is in reset state o
1: the module'is released to work <>/
L] 3588
1. The type S+ means this bit can’t«Change by non-secure access when corresponding module has set
security in TZASC register.
3.2.3.4 SPIO_CLK_CTRL_REG
fRgstht : 0x0020 RRIA{E: 0x0000_0000
e \}‘\'lﬁlﬂ RINE /\?’E@ﬁ /\}\\ ,\>«\
31 R/W 0 MCLK_ENABLE
>
0: the module clock-is gated off
1: the moduleclock is released to work
CLKm =CLKsrc /N /M
30:26 |/ / /
25:24 | R/W 0 MCLK_SRC_SEL
Clock source selection
00: HFCLK
01: DEVCLK
1x: reserved
23:18.4]/ / /
17:16 | R/W 0 CLK_DIV_RATIO_N
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o ) N
clock pre-divide ratio
© o7 00: N =1 <>|¥> o &
QQ QQ QQ QQ QQ
S O 01:N=2 S S S
& <& <& O
QQ S 10:N=4 QQ QQ O
< <& 11:N=8 & S
15:4 |/ / /
3:0 R/W 0 CLK_DIV_RATIO_M
Clock divide ratio M.
M =value + 1 (1~16)
3.2.3.5 SS_CLK_CTRL_REG
Y s 0 03
ﬁ%«@h : 0x002C cﬁ%ﬁik{ﬁ: 0x0000_0000 Ny Ny
X S - & S°
o WE | i #ié@ HiR & & S
&
<><> 31 R/W 0
<&
QQ QQ
30:26 | / /
25:24 | R/W 0
Clock source selection
- N N
S vk & &
1 <& O
1x: reserved QQ Q<>
/ QQ QQ QQQ
QQQ 17:16 | R/W o CLK_D|V_R</§U>8_N <><> QQ
& O O O O
Clock pre-divide ratio N.
00:N=1
01:N=2
10:N=4
11:N=8
15:4 |/ / /
3:0 W 0 K_DIV_RATIO_M N N
g g g g
o Q@ <>fo° <>°3>
Q<> <> | Clock divide ratio M. <> <&
<& & & &
S <>© M = value + 1 (1~1@© <>© QQ
& <&
QQ QQ QQ QQ Q@
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T M
3.2.3.6 AUDIO_CLK_CTRL_REG
Ve
fRigihit - ox0034 - FRIAfE: 0x0000_0000 Q>>
" N . N & <O
B |ipm | BMAE R S S
S & S &
31:24 |/ / /
23 R/W 0 DAUDIO_CLK_EN
Daudio clock enable
0: disable
1: enable
22:17 |/ / /
16 R/W 0 DAUDIO_CLK_SEL
Daudio clock source select
0: select ADC_CLK from DPLL .
1: select CLASSD_CLK from DPLL N
o
15:8 |/ / /
v
7 R/W 0 CODEC4CLK_EN >
Audio codec clock (ADC&ClassD clock) enable
0: disable
1: enable
6:3 / / /
2 R/W 0 CLASSD_CLK_SEL
Codec class-D clock source selection
0::select CLASSD_CLK from DPLL
1: select outer 12S clock
1 7 R/W. 0 ADC_CLK_SEL
Codec ADC clock source selection
0: select ADC_CLK from DPLL
1: select outer 12S clock
0 R/W 0 OUTER_CLK_SEL
Outer 12S clock source selection
0: 12S MCLK input
1:12S BCLK input
3.2.3.7 IRRX_CLK_CTRL_REG
fRigHhAE : 0x0038 ERIA{E: 0x0000_0000
e I \ 3 S S
frE | i) BIME | & &
31 R/W 0 MCLK_ENABLE
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S 0: the module clock is %étked off S <
O 1: the module cIocI@@released to work Q> QQ
QQQ CLKm = CLKsrc /@Ie/ M QO QQQ
<& &
30:26
<>® / <\0 / & &
25:24 | R/W MCLK_SRC_SEL
Clock source selection
00: HFCLK
01: LFCLK
1x: reserved
23:18 |/ /
17:1g§\>R/w @Q@\ik_mv_RAﬂo_N %Qoﬂv’\ &
< o &
>Q © <
clock pre-divide ratioﬁ]&? S
O & <
& 00:N=1 <O <
& O A“
\>Q <&
\>Q QQ &
15:4 /
3:0 R/W
3.2.3.8 IRTX_CL{S@CTRL R é\}\\ é\/\ é\/\«\
S X B B
iS4 : 0x003C | BRIAME: 0x0000_0000 %
<
&
QQQ UE | AR R QQ QQ QQQ
O O
& 31 R/W MCLK_ENA & <
06 <\Q Qg& Q\> O
0: the module clock is gated off
1: the module clock is released to work
CLKm =CLKsrc /N /M
30:26 |/ /
25:24 | R/W MCLK_SRC_SEL
N k lecti N N
C\y CEQC source selection Q/\V}\ o/\\}\
o 5@9)0: HFCLK <>‘°° <>C°\\
oY 01: LFCLK & S
> QQ QQ C<
QO 1x: reserved S S : <
0N
= " o e )
2021 WM I"(': 3 INTS o Bt
\>Q S NEFE©2021 [ HNE %H% IR BRAR. fRE )JQ J %&8
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3.2.3.9

23:18

/

17:16

R/W

CLK_DIV_RATIO_N

clock pre-divide ratio N.
00:N=1
01:N=2
10:N=4
11:N=8

15:4

/

3:0

R/W

CLK_DIV_RATIO_M

Clock divide ratio M.
M = value + 1 (1~16)

SYSTICK_REFCLK_CTRL_REG

fRizHhAt : ox004

o

O

$AIA{E: 0x0000_0000 &

g

18]

RRIAE

R

31

R/W

0

MCLK_ENABLE

0: the module clock.is gated off
1: the module clock is released to work
CLKm = CLKsrc /N /M

30:26

/

25:24

RIW

MCLK_SRC_SEL

Clock source selection
00: HFCLK
01: LFCLK

1x: reserved

23:18

/

17:16

R/W

CLK_DIV_RATIO_N

clock pre-divide ratio N.
00:N=1
01:N=2
10: N=4
11:N=8

15:4

/

BN ©2021 T NS Z BRI BRAT, RE—INF]
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3.2.3.10

3.23.11

T M
3:0 R/W 0 CLK_DIV_RATIO_M
Clock divide ratio M.
M = value +1 (1~16)
SYSTICK_CALIB_CTRL_REG

fRIEHAL : ox0044

ZRIA{E: 0x0000_0000

g | AE RAIAE

D%

31:26 |/ /

/

25 R/W 0

ST_NOREF
Isthere is no reference clock

0: use the reference clock

24 R/W 0

ST_SKEW <
D
<&

Note: set this bit to 0 if the system timer clock, the external reference
clock, or FCLK as indicated by ST.NOREF, can guarantee an exact

multiplesof 10ms. Otherwise, set'this bit to 1.

23:0 R/W 0

ST_40MS_COUNTER

Note: This field provides an integer value to compute a 10ms (100Hz)
delay.from jeither the'reference clock, or FCLK if the reference clock is

not implemented.

For example:

No reference clock, FCLK=50MHz, CNT = 0x7A11F(49999)
REFCLK = 1MHz, CNT = 0x270F(9999)

FLASH _SPI_CLK_CTRL_REG

fR#ziit : ox0054

2RIA{E: 0x0000_0000

g | AE FAIAE

D%

31 R/W 0

MCLK_ENABLE

0: the module clock is gated off
1: the module clock is released to work
CLKm =CLKsrc /N /M

30:26 |/ /

/

25:24 | R/W 0

MCLK_SRC_SEL

Clock source selection
00: HFCLK
01: DEVCLK

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF]
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1x: reserved

23:18 |/

/

17:16 | R/W

CLK_DIV_RATIO_N

clock pre-divide ratio N.
00:N=1
01:N=2
10:N=4
11:N=8

15:4 /

/

3:0 R/W

CLK_DIV_RATIO_M

Clock divide ratio M.
M = value + 1 (1~16)

3.2.3.12 PCLK_SPC_CLK_CTRL_REG

frigithiit - omtxs%

BOIAE: eﬁooo_oooo

g |5

RRIAE

R

31:26 |/

/

25:24 | R/W

MCLK_SRC_SEL

Clock'source selection
00: HFCLK

01: DEVCLK

10: FLCLK

11: reserved

23:1871 /

/

17:16 | R/W

CLK_DIV_RATIO_N

clock pre-divide ratio N.

00:N=1
01:N=2
10: N=4
11:N=8

15:4 /

/

3:0 R/W

CLK_DIV_RATIO_M

Clock divide ratio M.
M = value + 1 (1~16)
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TR W
3.2.3.13 PSRAM_OP|_CLK_CTRL_REG
¢ . N
RS : oxo060 - FRINE: 0x0000_0000 S Y
% Sl M < = N N \>
g | Al | RINE R S S
& & & >
31 R/W 0 MCLK_ENABLE
0: the module clock is gated off
1: the module clock is released to work
CLKm =CLKsrc /N /M
30:26 |/ / /
25:24 | R/W 0 MCLK_SRC_SEL
Clock source selection
00: HFCLK >
Y
01: DEV1_CLK 0<>
1x: reserved o
23:18 |/ / / o ’
17:16 | R/W 0 CLK_DIV_RATIO_N
clock pre-divide ratio .
00:N=1
01:N=2
10:N=4
11:N=8
15:4<°1 / / /
3:0 R/W 0 CLK_DIV_RATIO_M
Clock divide ratio M.
M = value +1 (1~16)
3.2.3.14 KEYSCAN_CLK_CTRL_REG
fRizihit : ox0064 ZRIA{E: 0x0000_0000
UE | A RINE iR
31 R/W 0 MCLK_ENABLE
0::the module clock is gated off.
1: the module clock is released to work
CLKm =CLKsrc /N /M
30:26 |/ / /
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25:24 | R/W 0 MCLK_SRC_SEL

Clock source selection
00: HFCLK
01: LFCLK

1x: reserved

23:18 | / / /

17:16 | R/W 0 CLK_DIV_RATIO_N

clock pre-divide ratio N.
00:N=1
01:N=2
10:N=4
11:N=8

15:4 |/ / / &

3:0 R/W 0 CLK_DIV_RATIO_M -~
o >

Clock divide ratio M.
Me= value + 1(1~16)

3.3 SCBJBYER(RTC)

3.3.1 AR
SCES A ER(RICH T B, @Es— 1481t #estaiZmy, AT “E-B-H” (YY-MM-DD)"H] “BY-9
-7 (HH-MM-SS) BRIt EiziTiYEl, BRGREBR, @& AEM#TIRE. EE—TRENEE
KRR
ATBEAHEEEITEAT, @ (Alarm) FIEENEFESEES, EEEBTERT, &%
WAl BB R B IR M ER A EUE, 1T TEBARN T, BRBIEMER S ST, AT, EiiHH . [HFh0 (Alarm
0) 2 EALRE, SHIHHREEETIH, W1 (Alarm 1) LA N RIS H

3.3.2 RTC HEFEHRIIE

RiRE Ethnt

Real Time Clock 0x40041800

BFaER fRisHuE R

RTC_CTRL_REG 0x0000 RTC.Control Register
RTC_YYMMDD_REG 0x0010 RTC Year Month Day Register
RTC_HHMMSS_REG 0x0014 RTC Hour Minute Second Register
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B W
ALMO_CNT_REG 0x0020 Alarm 0 Counter Register
ALMO_CURVAL_REG 0x0024 Alarm 0 Current Value Register
ALMO_EN_REG 0x0028 Alarm 0 Enable Register
ALMO_IRQEN_REG 0x002C Alarm 0 IRQ Enable Register
ALMO_IRQST_REG 0x0030 Alarm 0 IRQ Status Register
ALM1_WK_HHMMSS_REG 0x0040 Alarm 1 Week Hour-Minute-Second
Register
ALM1_EN_REG 0x0044 Alarm 1 Enable Register
ALM1_IRQEN_REG 0x0048 Alarm 1 IRQ Enable Register
ALM1_IRQST_REG 0x004C Alarm 1 IRQ Status Register
ALM_WAKEUP_EN_REG 0x0050 Alarm wakeup Enable Register
FRUN_CNT_L_REG 0x0060 Free Running Counterbitf31:0]
FRUN_CNT_H_REG 0x0064 Free Running Count%r bit[47:32]
o
H © 1
3.3.3 RTC FiFasER
3.3.3.1 RTC_CTRL_REG
fRiguit : ox0000 #XIA{E: 0x0000_0000
g | iAin MINME ek
31 R/W 0x0 RTC_TEST_MODE_CTRL.
RTC TEST Mode Control bit.
30 R/W 0x0 RTC_DEBUG.
¢ RTC Simulation Control bit
0: No effect. 1: simulation mode
292 |/ / /
1 R 0 RTC_HHMMSS_ACCE.
RTC HH-MM-SS access.
After writing the RTC HH-MM-SS register, this bit is set and it will be
cleared until the real writing operation is finished.
After the RTC RTC_HHMMSS_ACCE is cleared, the writing operation of
HH-MM-SS register should at most delay one sysrtc_32k cycle..
0 R 0 RTC_YYMMDD_ACCE.
RTC YY-MM-DD access.
After writing the RTC YY-MM-DD register, this bit is set and it will be
cleared until the real writing operation is finished.
After the RTC RTC_YYMMDD_ACCE is cleared, the writing operation
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3.3.3.2

3.3.33

of YY-MM-DD register should at most delay one sysrtc.32k cycle. |

RTC_YYMMDD_REG
< 5 > O
fRsHiE : 0x0010 RRIA{E: 0x0000_0000 ~
Y
iIE | A MINE R
31:25 |/ / /.
24 R/W 0x0 LEAP.
Leap Year.
0: not
1: Leap year.
This bit cannot be set” by hardware. It should be set
or cleared by software
23:16 | R/W X YEAR. >
Q\
o
Year. ~
Range from 0~256. >
15:12 |/ / /
11:8 R/W X MONTH.
Month.
Range from 1~12.
7:5 / / /.
4:0 R/W X DAY.
>
Day.
Range from 1~31:
Note: |If -the written value is -not from 1 to 31, .t
turns into 31 automatically. The month field and the year field are
similar.
RTC_HHMMSS_REG
fRizihit : ox0014 ZRiA{E: 0x0000_0000
IE | Al MINE iR
31:29 | R/W 0x0 WEEK_NO.
Week number.
000: Monday
001: Tuesday
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3.3.34

3.3.35

3.3.3.6

010: Wednesday
011: Thursday
100: Friday
101: Saturday
110: Sunday
111:/
28:21 |/ / /
20:16 | R/W X HOUR.
Range from 0~23
15:14 |/ / /
13.8 R/W X MINUTE.
Range from 0~59 >
<
7:6 / / / &
v
50 | R/W X SECOND. .~ N
Range from 0~59
ALMO_CNT_REG
fmistbht : ox0020 ERIA{E: 0x0000_0000
iIE | A MINE R
31:0 R/W 0 ALMO_CNT
Alarm 0 Counter is based onjsecond.
ALMO.CURVALLREG
Ve N N >
RSt : ox0024 - FRIA{E: 0x0000_0000 O
N
- S S 5 . S
E |mE | BAME R & S
31:0 R X ALMO_CURVAL
ALMO_EN_REG
fmisthht : ox0028 EXIA{E: 0x0000_0000
iIE | A MINE R
31:1 |/ / /
0 R/W 0 ALMO_EN

If this bit is set to 1, the alarm 0 counter register’ s valid bits will down
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count to 0 and the alarm pending bit will be setto 1
0: disable
1: enable
3.3.3.7 ALMO_IRQEN_REG
fRizihit : ox002C ZRiA{E: 0x0000_0000
iIE | A MINE iR
31:1 |/ / /
0 R/W 0 ALMO_IRQEN
0:disable
1: enable
3.3.3.8 ALMO_IRQST_REG
fRigitiht :ox0030 RRIAfE: 0x0000_0000 &
e
e -, N ~ A, /
31:1 |/ / /
0 R/W 0 ALMO_IRQST
0: no effect
1: pending
3.3.3.9 Alarm1_WK_HHMMSS, REG
N ‘\\ /\/’\ /\>N\
fﬁﬁ%})ﬁ : 0x0040 O_ﬁ%kfﬁ: 0x0000_0000 ¢ RS
& s . <& . <&
QE | A #MLEO iR " >>/
Y v
312211/ / /
20:16 | R/W X HOUR
Range from 0-23
15:14 |/ / /
13:8 R/W X MINUTE
Range from 0-59
7:6 / / /
5:0 R/W X SECOND
Range from 0-59
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3.3.3.10

ALM1_EN_REG

fRIEHAL : ox0044

2RIA1E: 0x0000_0000

iIE | A MINE iR
317 |/ / /
6 R/W 0 SUN_ALM1_EN
Sunday Alarm 1 Enable
0: disable
1: enable
If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits is equal to RFC HH-MM-SS register and the register
RTC
HH-MM-SS bit [31:29] is 6, the alarm IRQ pending bit will be set to
Illl’.
8
5 R/W 0 SAT_ALM1_EN 0@
<>/
Saturday<Alarm,1 Enable O: disable -
1: enable
If this bit is setsto,. <17 , only when the Alarm 1 Week HH-MM-SS
register valid bits is equal to RTC HH-MM-SS register and the register
RTC
HH-MM-SS' bity[31:29] is 5, the alarm IRQ pending bit will be set to
“1”
4 R/W 0 FRI_ALM1_EN
Friday Alarm 1 Enable 0: disable
o 1: enable
If this bit is set to - “1” , only when the Alarm 1 Week HH-MM-SS
register valid bits is equal to RTC HH-MM-SS register and the register
RTC
HH-MM-SS bit [31:29] is 4, the alarm IRQ pending bit will be set to
“1”
3 R/W 0 THU_ALM1_EN
Thursday Alarm 1 Enable 0: disable
1: enable
If this bit is set to  “1” , only when the Alarm 1 Week HH-MM-SS
register valid bits is equal to RTC HH-MM-SS register and the register
RTC
HH-MM-SS bit [31:29] is 3, the alarm IRQ pending bit will-be set to
“1”
2 R/W 0 WED_ALM1_EN
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3.3.3.11

3.3.3.12

Wednesday Alarm 1 Enable
0: disable

1: enable

If this bit is set to  “1” , only when the Alarm 1 Week HH-MM-SS

register valid bits is equal to RTC HH-MM-SS register and the register
RTC

HH-MM-SS bit [31:29] is 2, the alarm IRQ pending bit will be set to

[ (PR

1

R/W

TUE_ALM1_EN

Tuesday Alarm 1 Enable O: disable

l:enable

[13 ”»”

If this bit is set to 1", only when the Alarm 1 Week HH-MM-SS

register valid bits is equal to RTC HH-MM-SS register and the register
RTC 5

N
HH-MM-SS bit [31:29] is 1, the alarm IRQ p(§>ﬁding bit will \be set to

1

v

R/W

MON_ALM1_EN

Menday Alarm™1 Enable 0: disable

1: enable

[13 »

If this bit is set to 1" , only when the Alarm 1 Week HH-MM-SS

register valid bits is equal to RTC HH-MM-SS register and the register
RTC

HH-MM-SS bit [31:29] is 0, the alarm IRQ pending bit will be set to

[{ PRt

1

ALM1 IRQEN_REG

fRigHuit : ox0048

2RIA{E: 0x0000_0000

=

18]

RRINE

R

31:1

/

/

0

R/W

ALM1_IRQEN

0: disable

1: enable

ALM1_IRQST_REG

fRigHAL : ox004aC

ZRiA{E: 0x0000_0000

VA=

18]

RRIAE

R

31:1

/

/
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3.3.3.13

3.3.3.14

3.3.3.15

2R R
0 R/W 0 ALM1_WEEK_IRQST
Alarm 1 week(0-7) IRQ Pending 0: No effect
1: pending
ALM_WAKEUP_EN_REG

fRTEHAL : 0x0050

ZRiA{E: 0x0000_0000

IE | Al MINE E15%
31:2 |/ / /
1 R/W 0 ALM1_WAKEUP
O:disable alarm1 wakeup output
1: enable alarm1 wakeup output
0 R/W 0 ALMO_WAKEUP
0: disable alarm0 wakeup output
v
1: enable@larmo wakeup output \Q
FREERUN_CNT_L_REG

fRizHhit : 0x0060

2RIA{E: 0x0000_0000

iIE | A MINE R

31:0 R/W 0 Free Running Counter bit[31:0]
Note: Free running counter ista 48-bit counter which is driven by
LFCLK and starts to count as.soon as the system reset is released and
the LFCLK is ready. Write will reset the counter value.

FREERUN_CNT H_REG

fRiEHhAL : ox0064

2RIA1E: 0x0000_0000

E

1Al

RAIAE D%

31:0

R/W

0 Free Running Counter bit[47:32]

Note: Free running counter is a 48-bit counter which is driven by
LFCLK and starts to count as soon as the system reset is released and
the LFCLK is ready. Write will reset the counter value.
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3.4 BRER2§(Timer0/1)
3.4.1 R

RE B 250M1 1BVANIR A] LUK B NBRRCHR 788« FMER32768Hz @ {REL0SC, & B R iR i ARVERIMENE
MHVERE, BMERFA T KIERIMMMNATE, MIRH32URIFIZGE 1Tk, TIFEEMEHRIANLTE
HIET

3.4.2 Timer S1FRFIR

RiRZ Eithik

Timer 0x40040800

BFESER RSt R

TMR_IRQ_EN_REG 0x0000 Timer IRQ Enable Register"
TMR_IRQ_STA_REG 0x0004 Timer Status Registgﬂ\
TMRO_CTRL_REG 0x0010 : Timer O Contr% Register
TMRO_INTV_VALUE_REG 0x0014 Timer 0 Interv'al Value Register
TMRO_CUR_VALUE_REG 0x0018 Timer 0 Current Value Register
TMR1_CTRL_REG 0x0020 Timer 1 Control Register
TMR1_INTV_VALUE_REG 0x0024 Timer 1 Interval Value Register
TMR1_CUR_VALUE_REG 0x0028 Timer 1 Current Value Register

3.4.3 Timer F{FeciEd
3.4.3.1 TMR_IRQ_EN.REG

fRizihit : ox0000 ZRiA{E: 0x0000_0000
IE | iAi| RINE R

312 |/ / /

1 R/W 0x0 TMR1_IRQ_EN.

Timer 1 Interrupt Enable.
0: No effect

1: Timer 1 Interval Value reached interrupt enable.

0 R/W 0x0 TMRO_IRQ_EN.

Timer O Interrupt Enable.
0: No effect

1: Timer O Interval Value reached interrupt enable:
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3.4.3.2 TMR_IRQ_STA_REG

3.433

fRiEHAL : ox0004

2RIA1E: 0x0000_0000

iIE | A MINE iR

31:2 |/ / /

1 R/W 0x0 TMR1_IRQ_PEND.
Timer 1 IRQ Pending. Set 1 to the bit will clear it.
0: No effect,
1: Pending, timer 1 interval value is reached.

0 R/W 0x0 TMRO_IRQ_PEND.

Timer 0 IRQ Pending. Set 1to the bit will clear it.
0: No effect,

1: Pending, timer O interval value is reached. QQ

TMRO_CTRL_REG

v

§ O

fmistbht : oxo010

2RIA{E: 0x0000_0000

g | iAin MINME ek

31:8 |/ / /

7 R/W 0x0 TMRO_MODE.
Timer 0 mode.
0: Continuous mode. When interval value reached, the timer will not
disable automatically.

< 1: Single mode. When interval value reached, thetimer will disable

automatically.

6:4 R/W 0x0 TMRO_CLK_PRES.
Select the pre-scale of timer 0 clock source.
000: /1
001: /2
010: /4
011:/8
100: /16
101: /32
110: /64
111: /128

322 R/W 0x1 TMRO_CLK_SRC.
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3.43.4

3.43.5

Timer 0 Clock Source.
00: LOSC,

01: HOSC.

10:/

11:/

R/W

0x0

TMRO_RELOAD.
Timer 0 Reload.
0: No effect,

1: Reload timer O Interval value.

R/W

0x0

TMRO_EN.

Timer 0 Enable.
0: Stop/Pause
1: Start.

If the timer is started, it will reload the intervalfValue \to internal
register, and the current counter will count fror@\mterval value to 0.

If the current counter does not reach the zero, the timer enable bit is

setto  “0”; the current value.cBuntepWill pause. At least wait for
2*Tcy|ce>€he start bit can be set to 1.

In timer pause state, the interval value register can be modified. If the
timer is startedspagain, and the Software hope the current value
régister to down-count from the new interval value, the reload bit
and the enable bit should be set to 1 at the same time.

TMRO_INTV_VALUE_REG

fRiEHAL : ox0014

ZRIA{E: 0x0000_0000

(IE | A0 RINE R
310 R/W. X TMRO_INTV_VALUE.

Timer O Interval Value.

Note: the value setting should consider the system clock and the
timer clock source.

TMRO_CUR_VALUE_REG

fmisthht : ox0018

2RIA{E: 0x0000_0000

g | Ain RRIAE 5%
31:0 | R/W 0x0 TMRO_CUR_VALUE.

Timer O Current Value.
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3.4.3.6

TMR1_CTRL_REG

fRiEHAL : 0x0020

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:8

/

/

7

R/W

0x0

TMR1_MODE.

Timer 1 mode.

0: Continuous mode. When interval value reached, the timer will not
disable automatically.

1: Single mode. When interval value reached, the timer will disable
automatically.

6:4

R/W

0x0

TMR1_CLK_PRES.

Select the pre-scale of timer 1 clock source. N 2
000: /1 QQ
001: /2
010: /40
011:/8
100: /16
101: /32
110: /64
111: /128

v

©

3:2

R/W

Ox1

TMR1_CLK_SRC.

Timer 1 Clock Source.
00: LOSC,

01: HOSC.

10:/

11:/

R/W

0x0

TMR1_RELOAD.
Timer 1 Reload.
0: No effect

1: Reload timer 1 Interval value.

R/W

0x0

TMR1_EN.

Timer 1 Enable.
0: Stop/Pause
1. Start.

If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to 0.

If the current counter does not reach the zero, the timer enable bit is
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3.4.3.7

3.4.3.8

3.5

3.5.1

2%

3.5.2

13 ”

set to 0" ; the current value counter will pause. At least wait for
2*Tcylce, the start bit-can be set to 1.

In timer pause state, the interval value register can be modified. If the
timer is started again, and the Software hope the current value
register to-down-count from the new interval value, the reload bit
and the enable bit should be set to 1 at the same time.

TMR1_INTV_VALUE_REG

fRistbht : ox0024

2RIA{E: 0x0000_0000

g |5

RRIAE

R

31:0 R/W

TMR1_INTV_VALUE.

Timer 1 Interval Value.

Note: the value setting should consider the system .clock and the
timer clock source.

TMR1_CUR_VALUE_REG

-
Q\

fRIEHuAL : 0x0028

2RIA1E: 0x0000_0000

L& | iAia RINE R
31.0 | R/W 0x0 TMR1_CUR_VALUE.

Timer 1 Current. Value.

&) ERYT28(Watchdog)

1R

B R TS S R B R AR SR T A I 25 2800E1T. &R ETR— MRt

RIRE VAR EHOEL6ED, BER UM E— M@ AR E s ETER,

Watchdog & 17237«

RiRE Ethnt

Timer 0x40040800

HFdEa Rzt R

WDOG_IRQ_EN_REG 0x00A0 Watchdog Irg Enable Register
WDOG_IRQ_STA_REG 0x00A4 Watchdog Irq Status Register
WDOG,'CTRL_REG 0x00B0O Watchdog Control Register
WDOG_CFG_REG 0x00B4 Watchdog Configuration Register
WDOG_MODE_REG 0x00B8 Watchdog Mode Register
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WDOG_OUTPUT_CTRL_REG

0x00BC Watchdog Output Control Register

3.5.3 Watchdog F{Fasfid
3.5.3.1 WDOG_IRQ_EN_REG

fRizihit : 0x00A0 ZRiA{E: 0x0000_0000
iIE | A MINE iR
31:0 R/W 0x0 WDOG_IRQ_EN
0: No effect
1: Watchdog interrupt enable
3.5.3.2 WDOG IRQ_EN_REG
fRigiuit : oxo0A4 #XIA{E: 0x0000_0000
g | iAin MIAE ek
31:1 |/ / / o7 >
0 R/W 0x0 WDOG_IRQ_STA
Watchdog inq pending. Write 1 to clear it
0: No effect
1: Pending, the interval value is reached.
3.5.3.3 WDOG_CTRL_REG
fRiEtuit : oxo0BO ZXIA1E: 0x0000_0000
g | A AINE iR
31:13 | / / /
12:1 | R/W 0x0 WDOGO_KEY. FIELD.
Watchdog 0 Key Field.
Should be written at value 0xA57. Writing any other value in this field
aborts the write operation.
0 R/W 0x0 WDOG_RELOAD
Watchdog Reload
0: no effect
1: reload the watchdog
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3.5.34

3.5.3.5

WDOG_CFG_REG

fRiEHuAL : oxooB4

2RIA1E: 0x0000_0000

IE | iAie MINE E15%
312 |/ / /
8 R/W 0x0 CLK_SEL
0: 32K
1:32.768K
7:4 / / /
3:2 R/W 0x0 WDOGO_RST_CPU_MODE
00: when only reset CPU, watchdog resetn to CPU PORESETn.
01: when only reset CPU, watchdog resetn only to CPU SYSRESETn.
1x:  when only" reset CPU, watchdo%\ ?esetn to CPU
PORESETNn/SYSRESETN. &
1.0 R/W Ox1 WDOGO_CONFIG. \<>/
00: only reset CPU '
01: reset whole system
10: only interrupt
11:/
WDOG_MODE_REG
fmisibat : oxooBs EXIA{E: 0x0000_0000
IE |37 MINE R
318 T/ / /
7:4 R/W 0 WDOG_INTV_VALUE

Watchdog Interval Value

The watchdog clock source is HOSC/WDOG_PRESCALER. If the HOSC
is turned off, the watchdog will not work.

0000: 16000 cycles (0.5s)
0001: 32000 cycles (1s)
0010: 64000 cycles (2s)
0011: 96000 cycles (3s)
0100: 128000 cycles (4s)
0101: 160000 cycles (5s)
0110: 192000 cycles (6s)
0111: 256000 cycles (8s)
1000: 320000 cycles (10s)
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HRQD@'{)@@I Y & CmE: e
S S 1001: 384000 cycles (1%&) S <
S N 1010: 448000 cycles (14s) % N
O & O O
S S 1011: 512000 cx@%s (165) S S
QQ others: / QQ QQ QQ
& RS &
3:1 W 0x0 WDOG_RST_110
When watchdog enable (WDOG_EN=1), written at value 3'b110. The
watchdog reset should assert promptly. Other values are no valid.
0 R/W 0x0 WDOG_EN
Watchdog Enable
0: no effect
\}'\\ /\1/{\~Enable watchdog /\}\\ /\}\\
N BN > >
3.5.3.6 WDOG_OUTPUT_CTRL_REG S S
. S ST <
RS %Ei{’ght :0x00BC ERIAME: 0x0000_0000 % QQQ
Q N, » 0 N . 0
QQ e 17:1- ] Qcﬁlkﬁ ?E P Q<> QQ QQ
315 |/ / ‘Cb
4:0 R/W OxA
with which the watch dog holds the reset signal
X X
& <&
<& <&
& & <
< <& <
<& & &
O O O
& &
O O
©<> QQ
& &
W N o W
%00/\/ %00/\/ %06\/ %\"‘O/\/
& <& O O
& & & &
<& O O O <
& & & & &
O O O O <&
©<> QQ QQ QQ <><>
<& <& <& & <&
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4 DMA Izt 38

4.1 ZE DMA (SDMA)

411 ¥R

SDMA$Z |28 H 2 MAHB DMAEE, HERRMAKRIRFHTI, R—ZIRERE—MEEEH, SIUER
wmEkmTska, [ILk@aefmssErFa.

SDMA$T |28 32 458411/ 16011 /32 ¥R B E . TRImAN B s BIETE R LIARE, Bt aIiadsr. 224
SDMARYIENNTS TN IZ B IR F7RY, BEMNF I RSN LUESZ 1 BMESDMAEZ ), HiRtit. B
BUstist, FRITRESEF TR URIES

4.1.2 SDMA F7FRIIR

RiRE Eihit

SDMA Controller 0x40081000 b

HFdRa fRig bt ek

SDMA_INT_CTRL_REG 0x0000 SDMA Interrupt Control Register

SDMA_INT_STA_REG 0x0004 SDMA Interrupt Status Register

SDMA_PTY_CFG_REG 0x0008 SDMA Priority Configure Register

SDMA_CTRL_REG 0x0100+N*0x20 Secure DMA Configuration
(N=0,1)

SDMA_SRC_ADDR!REG 0x0100+N*0x20+0x4 Secure DMA Source Address
(N=0,1)

SDMA_DEST_ADDR_REG 0x0100+N*0x20+0x8 Secure DMA Destination Address
(N=0,1)

SDMA_.BC REG 0x0100+N*0x20+0xC Secure DMA Byte Counter
(N=0,1)

4.1.3 SDMA FTEEHER
4.1.3.1 SDMA_IRQ_EN_REG

fRizihit : ox0000 ZRIA{E: 0x0000_0000
I8 | A RINE R

314 |/ / /

3 R/W 0x0 SDMA1_END_IRQ_EN

SDMA Channel 1 End Transfer Interrupt Enable.
0: Disable, 1: Enable.
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4.1.3.2

R/W

0x0

SDMA1_HF_IRQ_EN

SDMA Channel 1'Half Transfer Interrupt Enable.
0: Disable,1: Enable.

R/W

0x0

SDMAO_END_IRQ_EN

SDMA Channel 0 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

SDMAO_HF_IRQ_EN

SDMA Channel 0 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

SDMA_IRQ_PEND_STA_REG

fRiEHAL : 0x0004

ZRiA{E: 0x0000_0000

E

1Al

RAIAE

D%

31:4

/

/

3

R/W1C

0x0

SDMA1_END IRQuPEND.

SDMA Channel 1 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

SDMA1_HF_IRQ_PEND.

SDMA Channel 1 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

SDMAO_END_IRQ_PEND.

SDMA Channel 0 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

SDMAO_HF_IRQ_PEND.

SDMA Channel 0 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.
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4.1.3.3

4.1.3.4

SDMA_AUTO_GAT_REG

fR¥EHuAL : ox0008

2RIA1E: 0x0000_0000

& | IAin RINE E15%
31:17 |/ / /
16 R/W 0x0 SDMA Auto Clock Gating bit
0: SDMA auto clock gating enable
1: SDMA auto clock gating disable
If SDMA works in continuous mode, this bit should be set to 1.
15:0 |/ / /

SDMA’ CTRL_REG

{fmizHhht : ox100+N*0x20

(N=0,1)

ZRiA{E: 0x0000_0000

g

18]

RRIAE

R

31

R/W

0x0

SDMA_LOADING.
DMA Loading.

If set to 1, DMA will start and load the DMA registers to the shadow
registers. The bit willhold on until the DMA finished. It will be cleared
automatically.

Set 0 to the bit will reset the corresponding DMA channel.

30

RO

0x0

DMA Busy Status.
0::-DMA idle, 1: DMA busy.

29

R/W.

0x0

SDMA_CONTI_MODE_EN.
DMA Continuous Mode Enable.
0: Disable, 1: Enable:

28:26

R/W

0x0

SDMA Wait State. (n DMA clock cycles)
1

2

4

8

16

32

64

128

Nouw kW RO

25:24

R/W

0x0

SDMA_DEST_DATA_WIDTH.
DMA Destination Data Width.
00: 8-bit

01: 16-bit
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)

N N
a2 0
N Y

)

EX

@
2

=

2

10: 32-bit
& &
11:/ QQ QQ

R/W

SDMA_DEST_BST_LEN. N
DMA Desgﬁa(%ion Burst Length. S
00:1,
01:4

22

/

21

R/W

0x0

SDMA_DEST_ADDR_TYPE.
DMA Destination Address Type.
0: Increment

1: No Change.

20:16.
B

\\}R/ W

0x0

_09)1100 : Reserved =\

3 < 3
SDMA_DEST_DRQ_TYPE. " v
DMA Destination DRQ Type.
00000:SRAM

00001 :SPIOTX

01 : AUDIO PWM

Q&Oll : Reserved /\}\\
RS

others : / QQ QQ

BC_MODE_SEL. <>Q <><>

o o

BC mode s@gt. S

<
0: normal mode (the value read back is equal to the value that is
written)

1: remain mode (the value read back is equal to the left bytes to be
transferred).

14:10 |/ / /
9:8 R/W 0x0 SDMA_SRC_DATA_WIDTH.
DMA Source Data Width.
. 00: 8-bit } ,
\Y N\ N\ N\
ER 01: 16-bit & &K
BN o N o>
< 10: 32-bit < <
& & <&
<& 11:/ & &
S & &
S O & &
<><> ©<> ©<> Q<>
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7 R/W 0x0

SDMA_SRC_BST_LEN.
DMA Source Burst Length.
00:1

01:4

/

5 R/W 0x0

SDMA_SRC_ADDR_TYPE.
DMA Source Address Type.
0: Increment

1: No Change

4:0 R/W 0x0

SDMA_SRC_DRQ_TYPE.
DMA Source DRQ Type.
00000 : SRAM

00001 : SPIO RX

00010 :
00011 :

Reserved v
UARTO RX <&
00100 : UART1RX

00101 : SSRX ©
00110 : DAUDIO RX

00111 : FLASHC.RX

01000 : Reserved

01001 :UART2 RX

01010 : Reserved

01011 : GPADC RX

01100 : Reserved

others:/

4.1.3.5 SDMA_SRC_ADDR. REG

{R¥sHhiE : 0x100+N*0x20+0x4
(N=0,1)

2RIA{E: 0x0000_0000

g | AE RAIAE

D%

31:0 R/W 0x0

SDMA_SRC_ADDR.

DMA Channel N Source Address.(N=0,1)

4.1.3.6 SDMA_DEST_ADDR_REG

Rzt : 0x100+N*0x20+0x8
(N=0,1)

ZRiA{E: 0x0000_0000

& | A RAIAE

R

31:0 R/W 0x0

SDMA_DEST_ADDR.
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| DMA Channel N Destination Address.(N=0,1)

4.1.3.7° SDMA_BC_REG

fRisHbht : 0x100+N*0x20+0xC | ERIA{E: 0x0000_0000
(N=0,1)
iIE | A MINE R
31:18 |/ / /
17:0 R/W 0x0 SDMA_BC.
DMA Channel N Byte Counter.(N=0,1)
Note: If Byte Counter=0, DMA. will transfer no byte. The maximum
value is 128k.
—-— .
4.2 3EZ %L DMA (NDMA) o
o
421 #hR o

<O ;
NDMA$Z 2858 MHB DMAIBIE, F B4RBRILERINEHET, F—B %I ReeR—NZIREE—MBE
£, sMtRkBEERTRE, RREABEFR EFIE,
[EISDMAZA{IX, NDMAFZ 28t 2158411/ 16411/3 2 #IE T E . JRimAN B MmN EIET E ] LIARE, 1Eith
HEATITTF. ERFANDMARNIE NS A IZERIHAEXIFFHY, (BENF it R LUIESZ . BEMENDMAELE
B, HiRtihk, Rt FH i e S Fes h el EARIE K.

4.2.2 NDMA FTEE%IR

RiRZ Eithit

NBMA Controller 0x40001000

HFda fRig it ek

NDMA_INT_CTRL_REG 0x0000 NDMA Interrupt Control Register

NDMA_INT_STA_REG 0x0004 NDMA Interrupt Status Register

NDMA_PTY_CFG_REG 0x0008 NDMA Priority Configure Register

NDMA_CTRL_REG 0x0100+N*0x20 Non-Secure DMA Configuration
(N=0,1,2,3,4,5,6,7)

NDMA_SRC_ADDR_REG 0x0100+N*0x20+0x4 Non-Secure DMA Source Address
(N=0,1,2,3,4,5,6,7)

NDMA_DEST_ADDR_REG 0x0100+N*0x20+0x8 Non-Secure DMA Destination Address
(N=0,1,2,3,4,5,6,7)

NDMA:BC_REG 0x0100+N*0x20+0xC Non-Secure DMA Byte Counter
(N=0,1,2,3,4,5,6,7)
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B M
4.2.3 NDMA FiFasitiiR
4.2.3.1° NDMA_IRQ_EN_REG

fRizHhit : ox0000 ZRiA{E: 0x0000_0000

IE | iAie RINE E15%

31:16 |/ / /

15 R/W 0x0 NDMA7_END_IRQ_EN.
NDMA Channel 7 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

14 R/W 0x0 NDMA7_HF_IRQ_EN
NDMA Channel 7 Half Transfer Interrupt Enable.
0: Disable, 1: Enable: <

isable nable VQ
13 R/W 0x0 NDMA6_END_IRQ_EN o
9 X
Q y

NDMA Channel 6 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

12 R/W 0x0 NDMAG6_HF /IRQ_EN
NDMA Channel 6 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

11 R/W 0x0 NDMAS5_END_IRQ_EN

~ NDMA Channel 5 End Transfer Interrupt Enable.

0: Disable, 1: Enable.

10 R/W 0x0 NDMAS5_HF_IRQ_EN
NDMA Channel 5 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

9 R/W 0x0 NDMA4_END_IRQ_EN
NDMA Channel 4 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

8 R/W 0x0 NDMA4_HF_IRQ_EN
NDMA Channel 4 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

7 R/W 0x0 NDMA3_END_IRQ_EN
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4.2.3.2

NDMA Channel 3 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA3_HF_[RQ_EN

NDMA Channel 3 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA2_END_IRQ_EN

NDMA Channel 2 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA2_HF_IRQ_EN

NDMA Channel 2 Half Transfer Interrupt Enable.
. 1 . \
0: Disable, 1: Enable. S

R/W

0x0

%

NDMA1_END_IRQ_EN
_ L
<O y
NDMA Channel 1 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

v

R/W

0x0

NDMA1_HF /IRQ_EN

NDMA Channel 1 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMAO_END_IRQ_EN

NDMA Channel 0 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMAO_HF_IRQ_EN

NDMA Channel 0 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

NDMA_IRQ_PEND_STA_REG

fRiEHhAL : ox0004

ZRiA{E: 0x0000_0000

AUE | AR RINE R
31:16 | / / /
15 R/W1C 0x0 NDMA7_END_IRQ_PEND.

NDMA Channel 7 End Transfer Interrupt Pending. Set 1 to the bit will

clear it.
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0: No effect, 1: Pending.

14

R/W1C

0x0

NDMA7_HF_IRQ_PEND.

NDMA Channel 7 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

13

R/W1C

0x0

NDMA6_END_IRQ_PEND.

NDMA Channel 6 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

12

R/W1C

0x0

NDMA6_HF_IRQ_PEND.

NDMA Channel 6 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending. <

&

11

R/W1C

0x0

197
NDMAS_END._ IRQ_PEND.

> RS
Q y
NDMA Channel 5 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0:No effect, 1: Pending.

v

10

R/W1C

0x0

NDMAS5_HF_IRQ_PEND.

NDMA Channel 5 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

NDMA4_END_IRQ_PEND.

NDMA Channel 4 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

NDMA4_HF_IRQ_PEND.

NDMA Channel 4 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

NDMA3_END_IRQ_PEND.

NDMA Channel 3 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W1C

0x0

NDMA3_HF_IRQ_PEND.
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NDMA Channel 3 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

5 R/W1C 0x0 NDMA2_END. IRQ_PEND.

NDMA Channel 2 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

4 R/W1C 0x0 NDMA2_HF_IRQ_PEND.

NDMA Channel 2 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0:.No effect, 1: Pending.

3 R/W1C 0x0 NDMA1_END_IRQ_PEND.

>
NDMA Channel 1 End Transfer Interrupt Pendi&g, Set 1'to the bit will
clear it. &

0: No effect, 1: Pending. »

2 R/W1C 0x0 NDMAl_T-fF_lRQ_PEN D.

NDMA Channél 1 Half Transfer Interrupt Pending. Set 1 to the bit will
clearit,

0: Noeffect, 1: Pending.

1 R/W1C 0x0 NDMAO.END_IRQ_PEND.

NDMA Channel 0 End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

0 R/W1C 0x0 NDMAO_HF_IRQ_PEND.

NDMA Channel 0 Half Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

4.2.3.3 NDMA_AUTO_GAT_REG

fmizHuit : ox0008 2RIA{E: 0x0000_0000

AE | AR RINE R

31:17 | / / /

16 R/W 0x0 NDMA Auto Clock Gating bit

0: NDMA auto clock gating enable
1: NDMA auto clock gating disable
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4.2.3.4

If NDMA works in continuous mode, this bit should be set to 1.

15:0 / /

/

NDMA_CTRL_REG

N
{RIgHhAL : 0x100+N*0x20
(N=0,1,2,3,4,5,6,7)

N
N AN
2RIA{E: 0x0000_0000

g | AE RAIAE

2D

31 R/W 0x0

NDMA_LOADING.
DMA Loading.

If set to 1, DMA will start and load the DMA registers to the shadow
registers. The bit will hold on until the DMA finished. It will be cleared
automatically.

Set 0 to the bit will reset the'corresponding DMA channek

30 RO 0x0

DMA Busy Status.
0: DMA idle, 1: DMA busy. S

29 R/W 0x0

NDMA_CONT)_ MODE_EN. s
DMA Continuous. Mode.Enables >
0: Disable, 1: Enable.

28:26 | R/W 0x0

NDMA Wait State. (n DMA clock cycles)

N VR, 000

128

25:24 } R/W 0x0

NDMA_DEST_DATA_WIDTH.
DMA Destination Data Width.
00: 8-bit

01: 16-bit

10: 32-bit

11:/

23 R/W 0x0

NDMA_DEST_BST_LEN.

DMA Destination Burst Length.
00: 1,

01:4

22 / /

/

21 R/W 0x0

NDMA_DEST_ADDR_TYPE.
DMA Destination Address Type.
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N
a»
00

i
&
)

)

< <& <
O QQ 1: No Change. QQ QQ QQ

EX

@
2

=

2

0: Increment

NDMA_DEST_DRQ_TYPE. N %

| 206 | R/W
DMA Desgﬁgion DRQ Type. S

o

%

00000
00001

00101

01010

15

R/W

0x0

01011 :
01100:
others: /.

- SRAM
- SPI0 TX
00010 :
00011 :
00100 :
£ S5 TX
00110 :
00111 :
S
§6§ooo:
<1 01001 :

: AUDIO PWNbQ
&

Reserved
UARTO TX
UART1 TX

DAUDIO TX
FLASHC TX
Reserved
UART2 TX

Reserved<.
Reserve
&

S
&

o

©<>

.

AQ

A

5Y R
| NDMA_SRC_DATA_WIDTH."

DMA Source Data Wid@.Q
00: 8-bit Q<>
01: 16-bit QQ

10: 32-bit

11:/ <

R/W

0x0

NDMA_SRC_BST_LEN.
DMA Source Burst Length.
00:1

01:4

/

R/W
\N

NDMA_SRC_ADDR_TYPE.

N N
bﬁ/lA Source Address Type. 0Q’\/
(b
0: Increment <&

&
1: No Change QQ

<
©<>
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4:0 R/W 0x0 NDMA_SRC_DRQ_TYPE.
DMA Source DRQ Type.
00000 : SRAM
00001 : SPIO-RX
00010 : Reserved
00011 : UARTO RX
00100 : UART1 RX
00101 : SS RX
00110 : DAUDIO RX
00111 : FLASHC RX
01000 : Reserved
01001 : UART2 RX
01010 : Reserved
01011 : GPADCRX
01100 : Reserved >
others : / Q\
4.2.3.5 NDMA_SRC_ADDR_REG N
fRisHbht : 0x100+N*0x20+0x4 | ERIA{E: 0x0000_0000
(N=0,1,2,3,4,5,6,7)
8 | iAin FRINE R
31:0 R/W 0x0 NDMA_SRC_ADDR.
DMA Channel N Source Address.(N=0,1,2,3,4,5,6,7)
4.2.3.6 NDMA_DEST.ADDR_REG
fmisHbhE : 0x100+N*0x20+0x8 | ERIA{E: 0x0000_0000
(N=0,1,2,3,4,5,6,7)
8 | iAin FRINE R
31:0 R/W 0x0 NDMA_DEST_ADDR.
DMA Channel N Destination Address.(N=0,1,2,3,4,5,6,7)
4.2.3.7 NDMA_BC_REG
fRisbht : ox100+N*0x20+0xC | ERIA{E: 0x0000_0000
(N=0,1,2,3,4,5,6,7)
g |Jhin RINE R
31:18 |/ / /
17:0 R/W 0x0 NDMA_BC.
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& <& <& <& <
S N DMA Channel N Byte Counter.(N=0,1,2,3,4,5,6,7) N
QQ QQ Note: If Byte C@L%temo, DMA will transfer@% byte. The maximum QQ
QQ value is 128I%>Q Q<> QQ
&
& & & & &

S S & > &
S Q@ﬁ‘ﬂﬁﬁﬁ@ZOﬂ r')\rsza@ﬁﬁﬁrsmao 1%5.2—@@ 142




5 RERIR

5.1 NNERZBEEANNERES (Crypto Engine)
5.1.1  #HR

I 5| % (CE) R —FhINE/ A&

CPUIRT{FIDMAIE T,
FERFMWOT:

AR, CERTEMNATE, XFZMRN. FNEBNAERSF

%45 AES. DES. 3DES. SHA-1. MD5. PRNG. CRC32/16. SHA256;

Sz35F AES/DES/3DES HY ECB, CBC, CTR &1 ;

Se ¥ AES B9 CTS 1RT;

8§ 128 fi. 192 i 256 fil AES AR/,
HF 160 UFEH PRNG, 192 {ifhF;

BT EEMNAM 32 F RX FIFO # 32 ZTXFIFO;
¥ cpu HRUA DMA 18R ;

CEARIRAI A EBIELREI Y0 T EIFA o

B 5-1 CE RRAHERE
2\

RX FIFO TX FIFO
DRQ DRQ

32-words
> RX FIFO l l l >
AHB
Bus
SHA-1/
DES/
Register AES MD5/
- oy 3DES PRNG
32-words l l l
< TX FIFO <
Interrupt &
DMA
7

D-DMA

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF] 143



HRAD @TECH

5.1.2 Crypto Engine 17 285IR

Bk O s &

Secure System Controller 0x40004000

HFda Rt R

CE_CTL_REG 0x00 CE Control Register

CE_KEYO_REG 0x04 Input Key 0/ PRNG Seed 0

CE_KEY1_REG 0x08 Input Key 1/ PRNG Seed 1

CEKEY7_REG 0x20 Input Key 7

CE_IVO_REG 0x24 Initialization Vector 0 < >

CE_IV1_REG 0x28 Initialization Vectof‘i

CE_IV2_REG 0x2C Initialization Viector,2

CE_IV3_REG 0x30 Initialization Vector 3

CE_CNTO_REG 0x34 Counter 0/Initialization Vector 4
CE_CNT1_REG 0x38 Counter 1/Initialization Vector 5
CE_CNT2_REG 0x3C Counter 2/Initialization Vector 6
CE_CNT3_REG 0x40 Counter 3/Initialization Vector 7
CE_FCSR_REG 0x44 FIFO Control/ Status Register
CE_ICSR_REG 0x48 Interrupt Control/ Status Register
CE_MDO_REG 0x4C SHA1/MD5 Message Digest 0/PRNG Data0
CE_MD1_REG 0x50 SHA1/MDS5 Message Digest 1/PRNG Datal
CE_MD2_REG 0x54 SHA1/MD5 Message Digest 2/PRNG Data2
CE_MD3_REG 0x58 SHA1/MD5 Message Digest 3/PRNG Data3
CE_MD4_REG 0x5C SHA1/MDS5 Message Digest 4/PRNG Data4
CE_CTS_LEN_REG 0x60 AES-CTS/CRC text length
CE_CRC_POLY_REG 0x70 CRC Poly Register

CRC_RESULT_REG 0x74 CRC Result Register

CE_MDS5_REG 0xa0 SHA256 Message Digest Data 5
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5.1.3
5.1.3.1

=k W=
CE_MD6_REG Oxad SHA256 Message Digest Data 6
CE_MD7_REG Oxa8 SHA256 Message Digest Data 7
CE_RXFIFO_REG 0x200 RX FIFO input port
CE_TXFIFO_REG 0x204 TX FIFO output port

Crypto Engine F 1z astmiR
CE_CTL REG

frizHhat : 0x0000

2RIA{E: 0x0000_0000

g | 7in #RIAE

R

31 R/W 0

CRC xor out value
0: CRC result as CRC out
1: CRC result xor Oxffffffff(CRC32) or Oxffff(CRC16\) a8 CRC out

30 R/W 0

CRC ref out value v
0: output word bit sequence not changq@“

1: output word bit sequence reverse

29 R/W 0

CRC ref in value
0: input data/bit sequence not change

1: input byte bit'sequence reverse

28 R/W 0

CRC init value
0: init value is 0
1: init value is Oxffffffff for CRC32 or Oxffff for CRC16

27:24 |"R/W 0

KEY_SELECT

AES/DES/3DES key select

0: Select input CE_KEYx (Normal Mode)
1: Select SID_RKEYx from SID

2:/

3-10: Selectinternal Key n (n from 0 to7)

Others: Reserved

18:16 | R X

DIE_ID
Die Bonding ID

15 R/W 0

PRNG_MODE/CRC_CONT
PRNG generator mode or CRC Package Continue
0: One-shot mode for PRNG or last package for CRC

1: Continue mode for PRNG or non-last package for CRC

14 R/W 0

IV_MODE
IV mode for SHA-1/MD5 constants
0: use initial constants defined in FIPS-180

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF]

145



HRAD @TECH

1: use input IV

13:12

R/W

0 CE_OP_MODE
CE Operation Mode

00: Electronic Code Book (ECB) mode
01: Cipher Block Chaining (CBC) mode
10: Counter (CTR) mode

11: Cipher Text Stealing (CTS) mode

11:10

R/W

0 CTR_WIDTH

Counter Width for CTR Mode
00: 16-bits Counter

01: 32-bits Counter

10: 64-bits Counter

11: 128-bits Counter

9:8

R/W

0 AES_KEY_SIZE

Key Size for AES 0\
00: 128-bits v
01: 192-bits RS
10: 256%bits '
11: Reserved

R/W

0 CE_OP_DIR

CE Operation Direction
0: Encryption

1: Decryption

6:4

R/W

0 CE_METHOD

CE Method

000: AES

001: DES

010: Triple DES (3DES)
011: SHA-1

100: MD5

101: PRNG

110: SHA256

111: CRC

R/W

0 CRC_WIDTH
0: width 16, use 16 bits generate nominal

1: width 32, use 32 bits generate nominal

R/W

0 SHA1_SHA256_MD5_CRC_END_BIT
SHA-1/MD5/SHA256/CRC DataEnd bit

ki

Write ‘1" to tell SHA-1/MD5/SHA256/CRC engine that the text data
ends. If RX FIFO is not empty, the engine would process the data in RX

FIFO. After finishing message digest, this bit is.clear to ‘0’ by
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hardware and message digest can be read out from digest registers.
Notes: It is only used for SHA-1/MD5/SHA256/CRC engine.
1 R/W 0 PRNG_START
PRNG start bit
In PRNG one-shot mode, write ‘1’ to start PRNG. After generating
one group random data (5 words), this bit is clear to ‘0’ by
hardware.
0 R/W 0 CE_ENABLE
CE Enable bit
0: Disable: write ‘0" to tell engine ends
1: Enable: after configuration, set this bitto ‘1’ to start engine
5.1.3.2 CE_KEY[n]_REG
fRigHEAL : 0x0004+N*4 RRIA{E: 0x0000_0000
(N=0,1,2,3,4,5,6,7)
iIE | A MINME ek
31:0 R/W 0 CE_KEY
Key[n] Input Value (n= 0~7)/ PRNG Seed[n] (n= 0~5)
5.1.3.3 CE_IV [n]_REG
fRisthht : 0x0024+N*4 ERIA{E: 0x0000_0000
(N=0,1,2,3)
L& | i MINME ek
31:0 4 R/W. 0 CE_IV_VALUE
g Initialization Vector (1V[n]) Input Value (n= 0~3)
5.1.3.4 CE_CNT[n]_REG
fRizHhiL : 0x0034+N*4 ZRIA{E: 0x0000_0000
(N=0,1,2,3)
iIE | A MINME ek
31:0 | R/W 0 CE_IV_VALUE
Initialization Vector (IV[n]) Input Value (n= 0~3)
5.1.3.5 CE_FCSR_REG
fRizihiL : ox0044 ZRiA{E: 0x6000_OFOF
L& | A MINE iR
31 / / /
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5.1.3.6

30 R Ox1 RXFIFO_STATUS
RX FIFO Empty
0: No room for new word in RX FIFO
1: More than one room for new word in RX FIFO (>= 1 word)
29:24 | R 0x20 RXFIFO_EMP_CNT
RX FIFO Empty Space Word Counter
23 / / /
22 R 0 TXFIFO_STATUS
TX FIFO Data Available Flag
0: No available data in TX FIFO
1: More than one data in TX FIFO (>= 1 word)
21:167| R 0 TXFIFO_AVA_CNT
TX FIFO Available Word Counter
15:13 |/ / / S
12:8 | R/W OxF RXFIFO_INT -TRIG_LEVEL L
RX FIFO-Empty Trigger Level >
Interrupt and DMA request trigger level for RXFIFO normal condition
Trigger Level =RXTL +1
Notes: RX FIFO is used for input the data.
7:5 / / /
4:0 R/W OxF TXFIFO_INT "TRIG_LEVEL
TX FIFO Trigger Level
Interrupt and DMA request trigger level for TXFIFO normal condition
Trigger Level = TXTL+ 1
> Notes: TX FIFO is used for output the result data.
CE_ICSR_REG
¢ . N S
fRfgHAtE : ox0048 2RIAE: 0x6000_OFOF S
& & O
N\ N 7
iIE | A MINME R
31:12 |/ / /
11 R/W 0 HASH_CRC_END_INT_PEND
0: No pending
1: HASH/CRC end pending
10 R/W 0 RXFIFO_EMP_PENDING_BIT

RX FIFO Empty Pending bit
0: No pending
1: RX FIFO Empty pending

Notes: Write  ‘1’* to clear or automatic clear if interrupt condition
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5.1.3.7

fails.

9 / / /

8 R/W 0 TXFIFO_AVA_PENDING_BIT
TX FIFO Data Available Pending bit
0: No TX FIFO pending
1: TX FIFO pending
Notes: Write ‘1’ to clear or automatic clear if interrupt condition
fails.

7:5 / / /

4 R/W 0 DRQ_ENABLE
DRQ Enable
0: Disable DRQ (CPU polling mode)
1: Enable DRQ (DMA mode)

3 R/W 0 HASH_CRC_END_INT_ENABLE Q\ \
0: Disable &
1: Enable , \<>/

2 R/W 0 RXFIFO_EMP_INT_ENABLE
RX FIFO Empty Interrupt Enable
0: Disable
1: Enable
Notes: If itissetto 1’ , when the number of empty room is great or
equal (>=) the preset threshold, the interrupt is trigger and the
correspond flag is set.

1 / / /

0 R/W 0 TXFIFO_AVA_INT_ENABLE

v TX FIFO Data Available Interrupt Enable

0: Disable
1: Enable
Notes: If itis setto ‘1’ , when available data number is great or equal
(>=) the preset threshold, the interrupt’is trigger and the correspond
flag is set.

CE_MD [n]_REG

{R¥sHbit : ox004C+N*4
(N=0,1,2,3,4)

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

R/W

0

AES-CTS / CRC text length in byte unit

The value of '0' means no data.
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HRAD B WE
5.1.3.8 CE_CTS_LEN_REG
fRizHhiL : 0x0060 ZRIA{E: 0x0000_0000
IE | iAie RINE E15%
31:0 R/W 0 AES-CTS / CRC text length in byte unit
The value of '0' means no data.
5.1.3.9 CE_CRC_POLY_REG
fRizihit : ox0070 ZRIA{E: 0x0000_0000
IE | Al RINE E15%
31:0 {R/W 0 CRC_POLY
5.1.3.10 CE_RESULT_REG
fRigHik : ox0070 ERIAE: 0x0000_0000
g | ina MINE R
31:0 R/W 0 CRC computation result
5.1.3.11 CE_MD[n]_REG
fRigiuht : 0x00A0+(N-5)*4 2RIA1E: 0x0000_0000
(N=5,6,7)
IE | Al RINE E15%
31:0 |R 0 CE. SHA256_MDn
SHA256 Message Digest n (n=5~7)
5.1.3.12 CELRX/REG
fmistbht : ox0200 EXIA{E: 0x0000_0000
IE | Al RINE E15%
31:0 | W 0 CE_RX_FIFO
32-bits RX FIFO for Input
5.1.3.13 CE_TX_REG
fmisbht : ox0204 EXIA{E: 0x0000_0000
g | ina MINE R
31:0_4R 0 CE_TX_FIFO
32-bits TX FIFO for Output
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5.2.1 AR

5.1.4 CEEIRBIHER
A2 R - 2R
ahb_clk AHB bus clock >=24MHz
ss_clk CE serial clock <= 200MHz
5.2 ERENIERELR(TRNG)

TRNG(True Random Number Generator) @ BB E & £25, FENREESIRIINIAH IR 728, HIRIAZE 4
BIRIEE AR E D), BRI FERME, AGEHTEMEMmEABIREANIE, =&5H H128bitE A2,

TRNGIE IR YR B SR E 40 T BIFRo
B 5-2 TRNG BEIREIERIEEE

)

8 BRIF 2
x57es

—

G

R

DIV

APB_CLK
4—_

sample_clk
sample_clk
e —— l &7
clk[7:0] APB_CLK
—— Jitter N
ro_clkO sample_clk
MonitorO 4—¢
ro_clkl
Monitorl

—

sample_clk

Extract ]I:> result[127:0]

o Jitter IRIRB— TR IELR, TP RIS MIFAZIRHERIX T KA 8 BRATsh—ER BT BN Ay L FH5A
D, HE YK timing (REG 0x08) RYERAIAYE]KEEURT APB BYfh (GBE N 60MHz) o

v

® Monitor fRRE

— IS MIEIR , THEE E B ohie sk B2 #H 2 B RT A E 3K, Monitor0 1 Monitorl

= 1 BRESE, 45RUIREE, 8 BREYHR AT WA, ORIXLAT MRILAENIER, EZEE il
EDE 2 iR, Monitor B MEIT, 7352 RTCIIFZKE) ATPSTERRIZ)o

® RTC @HMES: 0 &S 1 WKE, BHEENIRE, TIFEERIAE 1032,
o ATP ZHRINEEEKENAE 1024)NE T 0 AR 1 BN, BIFRENIREE, TIFREIAE 1009,

® Extract IRIRZHHEVRIR, 8 BEETTHERA SR 1 BFEALRY 0/1 F5!, T Extract #RIRAFHTTIEEHREY
BRI, S mEmE—1 128bit EREHIER.

5.2.2 TRNG HF1F2E5I&
EiRZ Hihhb
TRNG 0x40044400
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5.2.3
5.2.3.1

2R R
Hirasd Rz HaE ok
TRNG_CTRL_CFG_REG 0x0000 TRNG Control Register
TRNG_JITTER_CFG-REG 0x0004 TRNG lJitter Control Register
TRNG_JITTER_CNT_TIMING_REG 0x0008 TRNG lJitter Counter Timing Register
TRNG_MONITOR_RCT_REG 0x000C TRNG Monitor RTC Register
TRNG_MONITOR_APT_REG 0x0010 TRNG Monitor APT Register
TRNG_EXTRACT_CFG_REG 0x0014 TRNG Extract Control Register
TRNG_RAND_BIT_URNO_REG 0x0018 TRNG Rand Data0 Register
TRNG.RAND_BIT_URN1_REG 0x001C TRNG Rand Datal Register
TRNG_RAND_BIT_URN2_REG 0x0020 TRNG Rand Data2 Registe)rv
TRNG_RAND_BIT_URN3_REG 0x0024 TRNG Rand Data3 ngister
TRNG_JITTER_CNT_RESULTO_REG | 0x0028 o TRNG litter C\c;ignﬂer ResultO Register
TRNG_JITTER_CNT_RESULT1_REG | 0x002C TRNG Jitter Counter Resultl Register
TRNG_JITTER_CNT_RESULT2_REG | 0x0030 TRNG lJitter Counter Result2 Register
TRNG_JITTER_CNT_RESULT3_REG | 0x0034 TRNG lJitter Counter Result3 Register
TRNG_JITTER_CNT_RESULT4_REG | 0x0038 TRNG lJitter Counter Result4 Register
TRNG_JITTER_CNT_RESULTS5 .REG | 0x003C TRNG lJitter Counter Result5 Register
TRNG_JITTER_CNT_ RESULT6_REG |0x0040 TRNG litter Counter Result6 Register
TRNG _JITTER_CNT RESULT7_REG | 0x0044 TRNG lJitter Counter Result7 Register
TRNG_JITTER_COUNTERZREADY_ | 0x0048 TRNG lJitter Ready Register
REG
TRNG_REG_ACCESS_CTR1 0x004C TRNG Access Counter Low Register
TRNG_REG_ACCESS_CTR2 0x0050 TRNG Access Counter High Register

TRNG F1FEE IR

TRNG_CTL_REG

fRizHhAt : 0x0000

2RIA{E: 0x0000_OFFO

UE | AR RINE R
31:157| / / /
14:12 | R 0 TRNG_READY
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B M
$E7~ TRNG K&
4: RTMLAE RO LI Failed
3. %—*%H RO Failed
2. %4 RO Failed
1: Busy J&7R
0: IDLE3ER
11:4 | R/W OXFF TRNG_RO_CTRL
1 Bit D HIFTR 8 MFIRII AR/ XARSERML, SBN
3 / / {
2:1 R/W 0 TURN_RO_DETUNE
5
—_— - \ \ \
08 ROFF AR H 28 IR AN, Tﬁﬂk@@%@‘ﬁi
0 R/W 0 TRNG_EN, 7
0: Disable
1: Enable
5.2.3.2 TRNG_JITTER_REG
fRizihit : ox0004 ZRiA{E: 0x0000_0002
AUE | AR RINE R
N D D N
31:3.0 /. / /
27 R/W. 0 TRNG_JITTER_COUNTER_START
TRNG litter Counter HHXFBE MG, BoiiT, LHEEN
A 2 DINZREREE S, BBEN, RIS
0 R/W 0 TRNG_JITTER_WORK_EN
fERE Jitter MEINEE, RATIEHI 8 N IMEEEER, AN
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5.2.3.3

5.2.3.4

5.2.35

TRNG_JITTER_CNT_TIMING_REG

fR¥EHuAL : ox0008

2RIA1E: 0x0000_0000

AE | AR RINE R
31:21 |/ / /
2000 | R 0x0 TRNG_JITTER_COUNTER_TIMING

EREE, ATFIHITAERK

TRNG_MONITOR_RCT_REG

fR¥EHhAL : oxo00C

ZRiA{E: 0x0000_0408

NE | iAin BIAE fR
31:12 |/ / / N <
11 R/W 0 TRNG_MONITOR_EN v
o ©
KNEEEE S, BEFERERINME
10:0 | R/W 1032 TRNG_RCT_C
RCTGHFAZ ) MITITR , ZRIAE 1032, KMBELE 0 BE 1 KE,
B E N RS

TRNG_MONITOR_APT.REG

fRizt : oxo010

ZRIA{E: 0x0040_03F1

AE | iAin RIAE R

31:23. 1 / / /

22:11 | R/W 1024 TRNG_APT_W
APT(HRE RV KME K, BRIAE 10240 FITIELE trng APT_W D
Bit 7 0 0 1 BN, E—"NE8iT trng APT_C MRS

10:0 | R/W 1009 TRNG_APT_C
APT(STEURAZ)HMITIRR, ZRIA{E 1009
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TR W
5.2.3.6 TRNG_EXSTRACT_CFG_REG
fRizihit : ox0014 ZRIA{E: 0x0000_0000
A& | Ain RINE R
31:.8 |/ / /
25:12 | R/W 0 TRNG_RESILIENT_RATIO
SER M P EN BRI 2 A 3R R
11:10 |/ / /
9 R/W1C 0 TRNG_EXTRACT_START
5 1 KRB oE M MEREOEITREN IR, BEBEhES
8 R/W 0 TRNG_RESILIENT_TYPE <
&
(.
SRR &7
0: CRC32
1: BIIHEX
7:4 R/W 0 TRNG_RO_SAMPLING/RATION1
FREX trng_ro_sampling_clk FTEE Z2 YT EBSH trng_clk I X 247
B8, LPREM D 5B =trng_ro_sampling_divl+1
3:0  [R/W 0 TRNG_RO_SAMPLING_RATIONO
4 FREY trng_ro_sampling clk FTE Z /X T trng. clk BIBE R 990
B30, LPrdEM o 9M{E=trng_ro_sampling_div0+1

5.2.3.7

5.2.3.8

TRNG_RAND_BIT_URNO_REG

fR¥EHuAL : ox0018

ZRiA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

RC

0

RN, REREE

TRNG_RAND_BIT_URN1_REG

fRistbat : oxoo1c

2RIA{E: 0x0000_0000

g

18]

RRIAE

5%

31:0

RC

RS, REREE
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5.2.3.9 TRNG_RAND_BIT_URN2_REG

5.2.3.10

5.2.3.11

fRiEHAL : 0x0020

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

RC

RS, REREE

TRNG_RAND_BIT_URN3_REG

fRistbht : ox0024

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

RC

FEHURRNE, REREE

TRNG_JITTER_CNT_RESULTO_REG

fRisthht : ox0028

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

R

TRNG_JI'ISPER_COUNTER_RESU LT0

7£ TRNG_JITTER_COUNTER_TIMING B a][8IPRA, 55 0 BR /3 SMesta

B EF RN

5.2.3.12

TRNG_JITTER_CNT_RESULT1_REG

fRistbat : ox002c

2RIA{E: 0x0000_0000

=

318

RRIAE

(2%

3%:0

R

TRNG_JITTER_counter_RESULT1

£ TRNG_JITTER_COUNTER_TIMING Bja][a]f8I, 55 1 B4 4Mesta

B EFHARI TR

5.2.3.13

TRNG_JITTER_CNT_RESULT2_REG

fRizHhit : 0x0030

2RIA{E: 0x0000_0000

g

18]

RRIAE

R

31:0

R

TRNG_JITTER_counter_RESULT2

£ TRNG_JITTER_COUNTER_TIMING Bja][BIf8I, 55 2 B 47 sesta

B EFARTE

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF]

156




D TECH

5.2.3.14 TRNG_JITTER_CNT_RESULT3_REG

5.2.3.15

5.2.3.16

fRiEHAL : 0x0034

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

R

TRNG_JITTER_counter_RESULT3

£ TRNG_JITTER_COUNTER_TIMING Bja][aIf8I, 5 3 B4 4Mesta
B EFRBIN L

TRNG_JITTER_CNT_RESULT4_REG

fRIEHuAL : ox0038

ZRIA{E: 0x0000_0000

& | Aia FRINE R
31:0 R 0 TRNG_JITTER_counter_RESULT4 5
Y
0@
7£ TRNG_JITTER_COUNTER_TIMING Hﬁiil@l‘%lﬂ 50 4 BE ) B85

By EF AR DEX >

TRNG_JITTER_CNT_RESULT5_REG

fRiEHAE : ox003C

ZRIA{E: 0x0000_0000

AE | AR RINE R
31:0 R 0 TRNG_JITTER _counter_RESULT5
7£ TRNG_JITTER_COUNTER_TIMING B<[a]j8]BRB A, 56 5 BR 5 9masta
N B _EFERIN R

5.2.3.17

TRNG_JITTER_CNT_RESULT6 REG

fRiEHAL : 0x0040

ZRIA{E: 0x0000_0000

E

1Al

RAIAE

D%

31:0

R

TRNG_JITTER_counter_RESULT6

7£ TRNG_JITTER_COUNTER_TIMING B[&][EIFRA, 56 6 B’ S7igsti
B EFARIN L
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5.2.3.18 TRNG_JITTER_CNT_RESULT7_REG

fRizihiL : ox0044 ZRIA{E: 0x0000_0000
(IE | A FRINE R
31:0 R 0 TRNG_JITTER_counter_RESULT7
£ TRNG_JITTER_COUNTER_TIMING B{a][aIf8I, 55 7 B 47 4Mesta
B EFRBIN L
5.2.3.19 TRNG_JITTER_COUNTER_READY_REG

fRiEHuAL : ox0048

ZRiA{E: 0x0000_OFFO

L& | ihinl INE R
31:1 / / / >
0 R 0 TRNG_JITTER_READY QQ
<>/
1577 TRNG JITTER RS '
1: READY #&87~, mTLAENER
0: Busy/idle RS
5.2.3.20 TRNG_REG_ACCESS_CTR1

fRizHhht : oxo04C

2RIA{E: 0x0000_0000

wE | e BoAE | R
31:0 | X i3t trng BTFRI APB SFIEBORE (1 32 1) , WAL BERR

RIBIREL, EUEEHRENE, RRERERILFFREIHNRE

5.2.3.21

TRNG REG_ACCESS_CTR2

fR#gHit : ox0050

2RIA{E: 0x0000_0000

NE | A INE R
31:8 |/ / /
7:0 R X

it trng E1FE5MK APB IIEIBVRE (B8 i) , HRFERF
SR, EURTHENE, KERREFILFFRERRE
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5.3 ZZ2FRiR(Security ID)

5.3.1 R

XR806E] £ 10241l AYeFuse=s (8], HA128fIF B HID, HMAIANRFASETNE, Security IDAYT {EESHH
7926MHz, R EAPBESHH,

53.2 SID F7FHRIIR

RiRE Ethnt

Security ID 0x40043C00

BFaER fRisHuE R

SID_PRCTL_REG 0x0040 SID-Program/Read Control Register
SID_PKEY_REG 0x0050 SID Program Key Value Register
SID_RKEY_REG 0x0060 SID Read Key Value g{é}ister
BURNED_TIMING_REG 0x0090 . SID Burned Ti\r@'rfg Control
SDI_DBG_REG 0x0094 SID Debug Reéister
SID_VALUE_REG 0x0100 - OxO1FF SID Chip ID Register 0

5.3.3 SID H{FsEHER

5.3.3.1 SID_PR_CTRL_REG

{miztit : oxo040 2RIA{E: 0x0000_0000
L& | ihin] RIAE R

31:29 | / / /

28 R/W 0 EFUSE_CLOCK_GATE_SW

0SC40M (eFuse_clock) clock gate enable.

When read or program the effuse, this bit should be set to 1

27:24 |/ / /

23:16 | R/W 0 PG_INDEX
Program Index

The index value of 8-bits electrical fuse hardware macrocell address
offset, and the lowest two bits must be zero.

15:8 R/W 0 OP_LOCK

Operation Lock

The Read Start Bit (bitl) and Program Start bit (bit0) and software
one-short read start (bit4) only can be written when these bits
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5.3.3.2

5.3.3.3

(bit[15:8]) set to OXAC

7:5 /

/

4 R/W

SW_ALL_READ.START

Softwareone-short whole Efuse Read Start

Write ‘1’

clearto ‘0’

to start software whole Efuse Read and automatically

after read.

/

HW_READ_STATUS
Hardware read status
0::No hardware operation

1: Hardware Reading

1 R/W

EFUSE_READ_START

Software Read Start

e ©

Write ‘17
after read.

to start software read and automatically clearto ‘0’

0 R/W

EFUSE_PRG_START

Software Program Start

Write ‘1’ to start software program and automatically clear to ‘0’
after program.

SID_PKEY_REG

fRisHhit : 0x0050 A

2RIA{E: 0x0000_0000

g

g | iAin | RRIAE R O QQ
S N
31:0 | R/W 0 SID_PGKEY_VALUE
Program key value
SID_RKEY_REG

fRizHhit : 0x0060

2RIA{E: 0x0000_0000

g |5

RRIAE

R

31:0 R

SID_RDKEY_VALUE

Program key value
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5.3.3.4

5.3.3.5

5.3.3.6

SID_BURN_TIMING_REG

R : 0x0090

2RIA{E: 0x630B_905C

IE | iAie RINE E15%
31:28 | R/W 0x6 Control Taen of the eFuse Reading cycle
value * Tosc
Taen >Trd + 35ns
28:24 | R/W 0x3 Control Trd of the eFuse Reading cycle
value * Tosc
Trd > 40ns
23:12 | R/W 0X0B9 Control Taen of the eFuse program cycle
value * Tosc
Taen > Tpgm +2300ns o
11:0 | R/W 0X05C Control T%gm of the'eFuise.Program cycle
value * Tosc
Tpgm >= 2300ns (2600ns > Tpgm > 2000ns)
SID_DBG_REG

fRizHhit : 0x0094

2RIA{E: 0x0000_0000

g |Jhin RINE HER
31:5 €}/ / /
4 R/W 0 LDO-EFUSE software switch
0: soft switch off
1: soft switch.on
Note: Switch on accumulative total time'should less than 1 second!!!
3:0 / / /

SID_VALUE_REG

{R¥shit : 0x0100~0x01FF

ZRiA{E: 0x0000_0000

E

1Al

RAIAE D%

31:0

R

X SID [32n+31: 32n]
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6 IMgRIBREOKER
Sl £
6.1 IMgRLIEH|(TZASC)
6.1.1 HIAR
TZASC AILURF R ERIMg. FHEXKERIFINR R G E N L 2RISR 2150,
6.1.2 TZASC HfFasylR
BIRE Eihk
TZASC 0x4008A000
= yed T Rz ik iR
AHB_DEV_SEC_CTRL_REG 0x0000 The device on. AHB bus secure control
register o
APB_DEV_SEC_CTRL_REG 0x0004 © The “device on "APB bus secure control
register
TZASC_INT_EN_REG 0x0008 TZASC secure case interrupt enable
TZASC_INT_STA_REG 0x000c TZASC secure case interrupt pending
SEC_SPACE_ADRR_START_REG 0x0010+N*0x10 The secure space start address
(N=0,1,2,3)
SEC_SPACE_ADRR START_REG 0x0010+N*0x10+4 The secure space end address
(N=0,1,2,3)
FLASHCTRL_SEC CTRL_REG 0x0070 Flash controller secure “space control
register
FLASH_PSRAM_SEC_SPACE_ADRR | 0x0080+N*0x10 The secure space<start address only for
_START_REG flash/psram storage address
(N=0,1)
FLASH_PSRAM_SEC_SPACE_ADRR | 0x0080+N*0x10+4 The secure space end address only for
_END_REG flash/psram storage address
(N=0,1)
TZASC_CLK_MANAGE_SEC_CASE_ | 0x00CO The registers for clock manage secure
REG control register
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6.1.3
6.1.3.1

2R R
TZASC FiF28R
AHB_DEV_SEC_CTRL_REG
fmiguht : ox000 > 2IANE: 0 @0<>o 0000 00
: Ox <QA "AIA{E: 0x0000_ S
8 | iAin FRINE R
31 RW 0x0 JTAG_FORCE_SEC_ENABLE
Force JTAG connect enable in CPU secure state. It has high priority.
1: enable
0: disable
30:29 |/ / /
28 RW 0x0 WLAN_AHB_SEC
1: the device is secure
0: the device is no-secure
27 RW 0x0 BLE_SEC
1: the device is-secure
<>/
0: the deviceyis,no-secure N
26:22 |/ / /
21 RW 0x0 WLAN_CTRL_SEC
1: the device is'secure
0: the device is ho-secure
20 RW 0x0 SS_SEC
1: the device is secure
0::ithe device is no-secure
19 RW 0x0 SPI0_SEC
>
1: the device is secure
0: the device is no-secure
18 RW 0x0 SDC1_SEC
1: the device is secure
0: the device is no-secure
17 / / /
16 RW 0x0 SYSCTRL_SEC
1: the device is secure
0: the device is no-secure
15:14 | / / /
13 RW 0x0 DCHACHE_CTRL_SEC
1: the device is secure
0: the device is no-secure
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S S
% &

N N N 2 WE
12 RW 0x0 FLASH_CTRL_SEC <
O O
QQ 0< 1: the device is se@@e QQ
QQ S 0: the device i@?o-secure QQ
- O
11 RW 0x0 SRAM9_S@? S S
1: the device is secure
0: the device is no-secure
10 RW 0x0 SRAMO8_SEC
1: the device is secure
0: the device is no-secure
9 RW 0x0 SRAMO7_SEC
. 1: the device is secure . .
i . i 0
o] A4S0 the device is no-secure N L
8 |RW 0x0 SRAMO6_SEC %
Q@ QQ 1: the device is secq;?
<& & 0: the device i2>@®-secure
O
. 7 RW 0x0
X &
6 RW 0x0
SRAMO3_SEC N N
RAVIOS_SEE I 4
Pl the device is secure BN BN
0: the device is no-secure <></
SRAMO2_SEC O &
- O O
1: the device i@%cure QQ
0: the devie;ng no-secure QQ
2 RW 0x0 SRAMO1_SEC
1: the device is secure
0: the device is no-secure
1 RW 0x0 SRAMOO_SEC
1: the device is secure
0: the device is no-secure
0 RW 0x0 ROM_SEC ) .
N Q> N '\
\§\’ b&' the device is secure 00/\’ \0/\’
S g S X
QQ | 0: the device is no-securgQ QQ
O O O
O & & &
QQ QQ QQ QQ
) O O O

Q@?fwﬁﬁ@zozl r')\|\|,tﬁ%aﬁ%ﬁ&ﬁrmao 1%%—%%%@
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T M
6.1.3.2 APB_DEV_SEC_CTRL_REG
< -
RSt : 00004 - FAIAE: moooo@opdo
B A | BRAE R
& O &
31 / / /
LPUART1_SEC
1: the device is secure
30 RW 0x0 0: the device is no-secure
LPUARTO_SEC
1: the device is secure
29 0:.the device is no-secure
28:237| / / /
CAPSEN_SEC
1: the device is secure
22 RW 0x0 0: the device is no-secure
FLASH_ENCRYPT..SEG
1: the device is secure
21 RW 0x0 0:.the device istho=secure
ISO7816_SEC
1: the device is secure
20 RW 0x0 0: the device is ho-secure
KEYSCAN_SEC
1::the device is secure
19 RW 0x0 0: the device is no-secure
v TRNG_SEC
1: the device is secure
18 RW 0x0 0: the device is no-secure
CODEC_SEC
1: the device is secure
17 RW 0x0 0: the device is no-secure
UART2_SEC
1: the device is secure
16 RW 0x0 0: the device is no-secure
SID_SEC
1: the device is secure
15 RW 0x0 0: the device is no-secure
RTC_SEC
14 RW 0x0 1: the device is secure
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0: the device is no-sec&r@

13

RW

0x0

DMIC_SEC

<&

<

1: the device i@s%cure

0: the device is no-secure

12

RW

0x0

GPIO_SEC

1: the device is secure
0: the device is no-secure

11

RW

0x0

IRRX_SEC

1: the device is secure

0: the device is no-secure

10

RW

IRTX_SEC

b&/: the device is secure

0: the device is no-secure

N
%00/\/
&

RW

GPADC_SEC

RW

0x0

0: the device is no-secure

e is no-secure

<>©

1: the device i%éécure

TWI1_SEC

\Y
b@fthe device is secure %

\

N

1 0: the device is no-secur&@

TWIO_SEC

Q<>

1: the device is gg@ure

0: the device@?no-secure

RW

0x0

UARTl_S?C

1: the device is secure

0: the device is no-secure

RW

0x0

UARTO_SEC

1: the device is secure

0: the device is no-secure

o

RW

0x0

-

TIMER_SEC

(&

1;the device is secure A
o o

0: the device is no-secureQ(00

RW

<>©<>
%)@

CCM_SEC

O

©<>

1: the device is se©u0re
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6.1.3.3

6.1.3.4

6.1.3.5

6.1.3.6

0: the device is no-secure

GPRCM_SEC

1: the device is secure

0 RW 0x0 0: the device is no-secure
TZASC_INT_EN_REG
fRizihit : ox0008 ZRiA{E: 0x0000_0000
g | AR RAIAE R
3.1 |/ / /
0 RW 0x0 TZASC_INT_EN
TZASC Secure case occurred Interrupt Enable
0: Disable
1: Enable
TZASC_INT_STA_REG S
RSt : oxo00C #AIAE: 0x0000_0000
E | A #RIAE R
31:1 |/ / /
0 RW 0x0 TZASC_INT_STA

This bit is set if TZASC secure case has occurred. Writing 1 to this bit
clears it.

0: TZASC secure case not occurred

1: TZASC secure case occurred

SEC_SPACE_ADRR_START REG

fRIEHAULE : 0x10+N*0x10+0x0
(N=0,1,2,3)

2RIA{E: 0x0000_0000

iIE | A MINE R

SEC_SPACE_ADRR_START
31:2 RW 0x0 bit[31:2], The start word address of secure space.
1.0 / / /

SEC_SPACE_ADRR_END_REG

{RIEHALE : 0x10+N*0x10+0x4
(N=0,1,2,3)

2RIA{E: 0x0000_0000

g | 708 #RIAE

R

31:2 / /

SEC_SPACE_ADRR_END
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bit[31:2], The end word address of secure space.
1 / / /
SEC_SPACE_VLD
0: invalid
0 RW 0x0 1: the secure space is valid

6.1.3.7

6.1.3.8

6.1.3.9

FLASHCTRL_SEC_CTRL_REG

fR#zit : ox0070

2XIA{E: 0x0000_0000

g |i7in MINE 5%
31 RW 0x0 FLASHCTRL_SEC_SPACE_ENABLE

Enable flash controller secure-space valid

0: disable

1: enable
30:28 |/ / / >

£

27:16 | RW 0x0 FLASHCTRL_SEC_SPACE_END_OFFSET_/ADDR

Bit[ll:O]f'fhe end offsetraddress of flasf\w’controller with secure space
15:12 | / / /
11:0 RW 0x0 FLASHCTRL_SEC_SPACE_START_OFFSET_ADDR

Bit[11:0], The start offset address of flash controller with secure space

FLASH_PSRAM_SEC_SPACE_ADRR_START_REG

{R#zHbHE : 0x80+N*0x10+0x0

ZRiA{E: 0x0000_0000

(N=0,1)
g | A RAIAE R
FLASH_PSRAMSEC_SPACE_ADRR_START
31:2 RW 0x0 bit[31:2], The start word address of secure space.
1:0 / / /

FLASH_PSRAM_SEC_SPACE_ADRR_END_REG

{RfzHbiE : 0x80+N*0x10+0x4

ZRiA{E: 0x0000_0000

(N=0,1)
IE | Al RINE E15%
312 |/ / FLASH_PSRAM_SEC_SPACE_ADRR_END
bit[31:2], The end word address of secure space.
1 RW 0x0 FLASH_PSRAM_SEL
0: the secure space for FLASH
1: the secure space for PSRAM
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6.1.3.10

0

RW

0x0

FLASH_PSRAM_SEC_SPACE_VLD
0: invalid

1: the secure space is valid

TZASC_CLK_MANAGE_SEC_CASE_REG

fR¥gHhAL : oxooco

ZRiA{E: 0x0000_0000

E

Pl

RAIAE

R

31:5

/

/

6

RW

0x0

SYS_LFCLK_CTRL_SEC
The Register SYS_LFCLK_CTRL (0x40040008) secure case
1ithe register is secure

0: the register is no-secure

RW

0x0

DCXO_CTRLO_SEC -

The Register DCXO. CTRLO (0x40040058) secu rs.Cc\ase
1: the register'is secure
v

0: the reg@t/er is no-secure \,<>

RW

0x0

PCLK_SPC_CLK_CTRL_SEC
The Register PCLKaSPC_CLK_CTRL (0x4004045C) secure case
1: the register is secure

0: the register.is no-secure

RW

0x0

CPU_BUS/CLKCFG_SEC
The Register CPU_BUS_CLKCFG (0x40040400) secure case
1: the register is secure

0: the register is no-secure

2.7

RW

0x0

DEV_CLK_CTRL_SEC
The Register DEV_CLK_CTRL (0x40040034) secure case
1: the register is'secure

0: the registeris no-secure

RW

0x0

SYS_CLK1_CTRL_SEC
The Register SYS_CLK1_CTRL (0x40040024) secure case
1: the register is secure

0: the register is no-secure

RW

0x0

SYS_PLL_CTRL_SEC
The Register SYS_PLL_CTRL (0x40040020) secure case
1: the register is secure

0::the register is no-secure
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6.2 UARTIEO

6.2.1 1R

UARTE T 55M&. I RS (IR EUK & & , DCE)S RS #1THRITERS. BUBMEIRE(CPU)EITAPB
BETBE|UART, ERFZIRMBITEAHZEEIEREE. SITHIRERVARTIZIHFiE4 T 01EE5(CPU)
FIRENo

UARTEE BT ERIFTKE. BIFER. HERE~E/MENFE~ENTFE. RERBUARTRIHET
BWHESRE—, BREZSMIARNPTEER T UATRERNES, SRR B iIzH FFes
vapilll=)aclkogzc

UART R A 16450F11655012 FIET, 5—RIITERGFIKMNIEFFE. E16550E T, AEMEWIR(E
ERERFIFOLM, 71645010, XLEEFIFOREA,

UARTSFf MSEIBIBYFIE, — NEEMEHBRIGMIANL, 14502{F LI, H5TE2HAMBAAPB CPUEN
=Hl. [, SE—NMIAERERNFRAER, — Tl EFFS, UKRBMBVLIEMIZEIFIFO, Hik
7 85 BRI AR RS IE B LA — M2 BT IR IR T,

-
R BT LU= 4 BTXERRIX/FIFO,  RXZRIARX/FIFO, ﬁ%ﬂﬁ@ﬁ%ﬁ#ﬁ&%ﬂéﬂ%ﬂﬁ@@?#%o

ERBLISRE(THIBEIN RN ER, UARTAIEE D BB Y TARAIMDASRIE, TR
A, R RIRHUART (RS23247 )58 (IR 2ks i

UARTIZ 88 61 & LU T4FIE

® FRABITIATE 16550 UARTS

®  64-Bytes KIXFNIZULELIE FIFO
e F DVA 28O

o TIEFIRREMMRE

® 54F IrDA1.0SIR

®  3Z5F RS-485/9-bit HHT
TEHEAR T UARTIRR A B AU BY /e,
B 6-1 UART B{THIERNFE

One’Character
Bit Time

TX/RX Serial Data S Data bits 5-8 P/S1152

B 6-2 UART IrDA R FE

Data Bits >
> Bit Time W
SIN/SOUT S Stop
» «3/16 BitTime: > «3/16 Bit Time
SIR-OUT
» [«3/16 Bit Time
SIR_IN
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6.2.2

UART FF2851%K
Ve > 4

1R < st &
UART Controller.0 0x40040C00
UART Controller 1 0x40041000
UART Controller 2 0x40041400
Hirasd Rz ik ok
UART_RBR_REG 0x0000 UART Receive Buffer Register
UART_THR_REG 0x0000 UART Transmit Holding Register
UART_.DLL_REG 0x0000 UART Divisor Latch Low Register.
UART_DLH_REG 0x0004 UART Divisor Latch High Register

>
UART_IER_REG 0x0004 UART Interrupt EnaB@\Register
UART_IIR_REG 0x0008 b UART Interrug@ldentity Register
UART_FCR_REG 0x0008 UART FIFO,Control Register
UART_LCR_REG 0x000C UART Line Control Register
UART_MCR_REG 0x0010 UART Modem Control Register
UART_LSR_REG 0x0014 UART Line Status Register
UART_MSR_REG 0x0018 UART Modem Status Register
UART_SCH_REG 0x001C UART Scratch Register
UART _USR_REG 0x007C UART Status Register
UART_TFL_REG 0x0080 UART Transmit FIFO Level
UART_RFL_REG 0x0084 UART_RFL
UART_HALT_REG 0x00A4 UART Halt TX Register
UART_DBG_DLL_REG 0x00BO UART Debug DLL Register
UART_DBG_DLH_REG 0x00B4 UART Debug DLH Register
UART_485_CTL_REG 0x00CO0 UART RS485 Control and Status Register
RS485_ADDR_MATCH_REG 0x00C4 UART RS485 Address Match Register
BUS_IDLE' CHK_REG 0x00C8 UART'RS485 Bus Idle Check Register
TX_DLY_REG 0x00CC UART TX Delay Register
UART_BDCR_REG 0x00D4 UART Baudrate Detection Control Register
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6.2.3
6.2.3.1

6.2.3.2

UART_BDCLR_REG 0x00D8 UART Baudrate Detection‘Counter Low
Register
UART_BDCHR_REG 0x00DC UART Baudrate Detection Counter High

Register

UART F1F2H1A

UART_RBR_REG

R : 0x0000

ZRiA{E: 0x0000_0000

iIE | A MINME R

31:8 |/ / /

7:0 R 0 RBR
Receiver Buffer Register >
Data byte received on the serial input port (sin<))ﬁ1 UART mode, or the
serial infrared input (sir_in) in infrared moede. The data in this register
is valid only if the Data Ready (DR) bit in the Line,Status Register (LCR)
is set. _ RS

\> y

If in FIFO mode and FIFOs are enabled (FCR [0] set to one), this
register accesses the head of the receive FIFO. If the receive FIFO is
full and this register 'is not read before the next data character
arrives, then the data already in the FIFO is preserved, but any
incoming data are lost and an overrun error occurs.

UART_THR_REG

fRiguit : ox0000 2XIA{E: 0x0000_0000

L& | 78 MINME R

>
31:8. | / / /
7:0 W 0 THR

Transmit‘Holding Register

Data to be transmitted on the serial output port (sout) in UART mode
or the serial infrared output (sir_out_n) in infrared mode. Data should
only be written to the THR when the THR Empty (THRE) bit (LSR[5]) is
set.

If in FIFO mode and FIFOs are enabled (FCR[0] = 1) and THRE is set, 16
number of characters of data may be written to the THR before the
FIFO is full. Any attempt to write data when the FIFO is full results in
the write data being lost.
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6.2.3.4

6.2.3.5

UART_DLL_REG

R : 0x0000

2RIA1E: 0x0000_0000

IE | iAie RINE E15%

31:8 |/ / /

7:0 R/W 0 DLL
Divisor Latch Low
Lower 8 bits of a 16-bit, read/write, Divisor Latch register that
contains the baud rate divisor for the UART. This register may only be
accessed when the DLAB bit (LCR[7]) is set and the UART is not busy
(USR[O] is zero).
The output baud rate is equal to the serial clock (sclk)/frequency
divided by sixteen times thevalue of the baud rate divisar; as follows:
baud rate = (serial clock freq) / (16 * divisor).
Note that with the Divisor Latch Registers (DLL and -DLH)\set to zero,
the baud clock is disabled and no serial communicatiens occur. Also,
once the DLL is set, at least 8 clock cycles of the slowest"UART clock
should be allowed to pass before transmitting or receiving data.

UART_DLH_REG O <

fRigHik : ox0004 2XIA{E: 0x0000_0000

iIE | A MINE R

31:8 |/ / /

7:0 R/W 0 DLH
Divisor Latch High
Upper 8 bits of a 16-bit,” read/write, Divisor Latch register that

> contains the baud rate divisor for the UART. This register may only be

accessed when the DLAB bit (LCR[7]) is set and the UART is not busy
(USR[O] is zero).
The output baud rate is equal to the serial clock (sclk) frequency
divided by sixteen times the value of the baud rate divisor, as follows:
baud rate = (serial clock freq) / (16 * divisor).
Note that with the Divisor Latch Registers (DLL and DLH) set to zero,
the baud clock is disabled and no serial communications occur. Also,
once the DLH is set, at least 8 clock cycles of the slowest UART clock
should be allowed to pass before transmitting or receiving data.

UART_IER_REG

fRigHik : ox0004 2XIA{E: 0x0000_0000

iIE | A MINE R

31:8 / / /

7 R/W 0 PTIME
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Programmable THRE Interrupt Mode Enable

This is used to enable/disable the generation of THRE Interrupt.
0: Disable

1: Enable

6:5

/

R/W

RS485_INT_EN

RS485 Interrupt Enable
0:Disable
1:Enable

R/W

EDSSI

Enable Modem Status Interrupt

This is used to enable/disable the generation of Modem Status
Interrupt. This is the fourth highest priority interQJp’t.

0: Disable >

1: Enable : <>/

R/W

ELSI

Enable Receiver Line Status Interrupt

This\is used/to enable/disable the generation of Receiver Line Status
Interrupt. This is thesighest priority interrupt.

0: Disable
1: Enable

R/W

ETBEI

Enable Transmit Holding Register Empty Interrupt

This is used to enable/disable the generation of Transmitter Holding
Register Empty Interrupt. This is the third highest priority interrupt.

0: Disable
1: Enable

R/W

ERBFI

Enable Received Data Available Interrupt

This is used to enable/disable the generation of Received Data
Available Interrupt and the Character Timeout Interrupt (if in FIFO
mode and FIFOs enabled). These are the second highest priority
interrupts.

0: Disable
1: Enable
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UART_IIR_REG

fR¥EHuAL : ox0008

2RIA1E: 0x0000_0000

E

1Al

RAIAE

D%

31:8

/

/

7:6

R

FEFLAG

FIFOs Enable Flag

This is used to indicate whether the FIFOs are enabled or disabled.
00: Disable

11: Enable

5:4

/

3:0

v

Ox1

IID

Interrupt ID &

This indicates the highest priority pendlqgfnterrupt which can be one
of the followingtypes:

0000: modem status

0001: no interrupt.pending
0010: THR empty
0011:RS485 Interrupt

0100: received data available
0110: receiver line status
0111: busy detect

1100: character timeout

Bit 3 indicates an interrupt can only occur when the FIFOs;are enabled
and used to distinguish a Character Timeout condition interrupt.

R 6-1 UART Hlf ID 154k

HREfT ID Rk FRETER | SRBER FhifT S (U

0001 - None None -

0110 Highest Receiver Overrun/parity/framing Reading the line status
line status errors or break interrupt. register

0011 Second RS485 In RS485 mode, receives | Writes 1 to addr flag to reset
Interrupt address data and match

setting address.

0100 Third Received Receiver  data available | Reading the receiver buffer
data (non-FIFO mode or FIFOs | register (non-FIFO mode or
available disabled) or RCVR.: FIFO | FIFOs disabled) or .the FIFO

trigger level reached” (FIFO | drops below the trigger level
mode and FIFOs enabled). (FIFO  mode - and FIFOs
enabled)

1100 Fourth Character No characters in or out of the | Reading “the receiver buffer
timeout RCVR FIFO during the last 4
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indication character times-and there is | register
at least 1character in it
during this time.

0010 Fifth Transmit Transmitter holding register | Reading the IIR register (if
holding empty (Program THRE Mode | source of interrupt); or,
register disabled) or XMIT FIFO at or [ .writing into THR (FIFOs or
empty below threshold (Program | THRE Mode not selected or

THRE Mode enabled) disabled) or XMIT FIFO above
threshold (FIFOs and THRE
Mode selected and enabled).

0000 Sixth Modem Clear to send or data set | Reading the Modem status
status ready or ring indicator or | Register

data carrier detect. Note that
if auto flow control mode is
enabled, a change in CTS
(that is, DCTS set) does not
cause an interrupt.

0111 Seventh Busy—-detect | UART_16550_COMPATIBLE = | Reading the UART status

indication NO and master has tried to | register
write to the Line Control .
Register while the UART is " Y
busy (USR[0] is set to one). 0@

UART_FCR_REG : \<>/

fRizihit : ox0008 ZRIA{E: 0x0000_0000

IE | Al RINE E15%

31:8 / / /

7:6 w 0 RT

RCVR Trigger
This is used to select the trigger level in the receiver FIFO at'which the
Received Data Available Interrupt is generated. In auto~flow control

> mode it is used to determine when the rts_n signal is. de-asserted. It
also determines when the dma_rx_req_n signal is.asserted in certain
modes of operation.
00: 1 character in the FIFO
01: FIFO Va full
10: FIFO Y2 full
11: FIFO-2 less than full

5:4 w 0 TFT

TX Empty Trigger
Writes have no effect when THRE_MODE_USER = Disabled. This is
used to select the empty threshold level at which the THRE Interrupts
are generated when the mode is active. It also determines when the
dma_tx_req_n signal is asserted'when in certain modes of operation.
00: FIFO empty
01: 2 characters in the FIFO
10: FIFO V4 full
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11: FIFO %2 full

3 w 0 DMAM
DMA Mode
0: Mode 0
In this mode, if PTE is high and TX FIFO is enable, the TX DMA request
will send when TFL is less than or equals to FIFO Trigger Level. If PTE is
high and TX FIFO is disabled, the TX DMA request will send when
THRE is empty. If PTE is low, the TX DMA request will send when the
TX FIFO is empty.
If dma_pte_rx is high and RX FIFO is enabled, the RX DRQ will send
when RFL is equals to or more than FIFO Trigger Level.
1: Mode 1
In:this mode, if TX FIFO is enabled and the PTE is high, the:TX DMA
request will send when TFL iscléss than or equals to FIFO Trigger Level.
If PTE is low, the TX DMA request will send when TX FIFO is empty
and the request stops only when TX FIFO is empty.
If RFL is equals to or more than FIFO Trigger Levgl, the RX DRQ will be
set 1,in otherwise, it will be set 0. S

2 w 0 XFIFOR . \<>/

\> y

XMIT FIFO Reset
This resets thercontrol portion of the transmit FIFO and treats the
FIFO as empty. This also de-asserts the DMA TX request.
Itis 'self-clearing". It is‘'not necessary to clear this bit.

1 w 0 RFIFOR
RCVR FIFO Reset
This resets the control portion of the receive FIFO and treats the FIFO
as.empty. This also de-asserts the DMA RX request.
It is 'self-clearing'. It is not necessary to clear this bit.

0 W 0 FIFOE
Enable FIFOs
This enables/disables the transmit (XMIT) and receive (RCVR) FIFOs.
Whenever the value of this bit is changed both the XMIT and RCVR
controller portion of FIFOs is reset.

UART_LCR_REG

fRigHsk : oxooocC 2XIA{E: 0x0000_0000

iIE | A MINE R

31:8 |/ / /

7 R/W 0 DLAB

Divisor Latch Access Bit

It is writeable only when UART is not busy (USR[0] is zero) and always
readable. This bitis used to enable reading and writing of the Divisor

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF]

177



TECH

R R

Latch register (DLL and DLH) to set the baud rate of the UART. This bit
must be cleared after initial baud rate setup in order to access other
registers.
0: Select RX Buffer Register (RBR) / TX Holding Register(THR) and
Interrupt Enable Register (IER)
1: Select Divisor Latch LS Register (DLL) and Divisor Latch MS Register
(DLM)

6 R/W BC
Break Control Bit
This is used to cause a break condition to be transmitted to the
receiving device. If set to one the serial output is forced to the spacing
(logic 0) state. When not in Loopback Mode, as determined by
MCR[4], the sout line is forced low until the Break bit is cleared. If
SIR_MODE = Enabled and active (MCR[6] set to one) the sir_out_n
line is continuously pulsed. When in Loopback Mode, .the break
condition is internally looped’ back to the receiver and the sir_out_n
line is forced low.

5:4 R/W EPS >

Q\
&

Even Parity Select -~
It is writeable’only when UART4S not busy (USR[0] is zero) and always
writable readable. This is used to select between even and odd parity,
when parity is enabled (PEN set to'one). Setting the LCR[5] is uset to
reverse the LCR[4].
00: Odd Parity
01: Even Parity
1X: Reverse LCR[4]
In RS485 mode, it is the 9th bit--address bit.
11:9th bit = 1,indicates that this is a address byte
10:9th bit = 0,indicates that this.is a data byte
Note: When use this functien, PEN(LCR[3]) must set to 1.

30| R/W PEN
Parity Enable
It is writeable only when UART is not busy (USR[0] is zero) and always
readable. This bit is used to enable and disable parity generation and
detection in transmitted and received serial character respectively.
0: parity disabled
1: parity enabled

2 R/W STOP
Number of stop bits
It is writeable only when UART is not busy (USR[0] is zero) and always
readable. This is used to select-the number of stop bits per character
that the peripheral transmits and receives. If set to zero, one stop bit
is transmitted in the serial data. If set to one and the data’bits are set
to 5 (LCR[1:0] set to zero) one and a half stop bits is transmitted.
Other/Wise, two stop bits are transmitted. Note that regardless of
the number of stop bits selected the receiver checks only the first
stop bit.
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0: 1 stop bit
1: 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop bit

1:0 R/W

DLS

Data Length Select

It is writeable only when UART is not busy (USR[0] is zero) and always
readable. This is used to select the number of data bits per character
that the peripheral transmits and receives. The number of bit that
may be selected areas follows:

00: 5 bits
01: 6 bits
10: 7 bits
11: 8 bits

UART.MCR_REG

fmistbht : oxo010

2RIA{E: 0x0000_0000

g |5

RRIAE

R

31:8 /

/ O

7:6 R/W

UART_FUNCTION

Select IrDA or RS485
0:Uart Mode

1:1rDA SIR Mode
2:RS485 Mode

3:Reverse

5 R/AW

AFCE

Auto Flow Control Enable

When FIFOs are enabled and the Auto Flow Control Enable (AFCE) bit
is set, Auto Flow Control features are enabled.

0: Auto Flow Control Mode disabled
1: Auto Flow Control Mode enabled

4 R/W

LOOP

Loop Back Mode
0: Normal Mode
1: Loop Back Mode

This is used to put the UART into a diagnostic mode for test purposes.
If operating in UART mode (SIR_MODE != Enabled or not active,
MCR[6] set to zero), data on the sout line is held high, while serial
data output is looped back to the sin line, internally. In this mode all
the interrupts are fully<functional. Also, in loopback” mode, the
modem control inputs (dsr_n, cts_n, ri_n, dcd_n) are disconnected
and the modem control outputs (dtr_n, rts_n, outl_n, out2_n) are
looped back to the inputs, internally. If operating in infrared mode
(SIR_MODE == Enabled AND active, MCR[6] set to one), data on the
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sir_out_n line is held low, while serial data output'is inverted and
looped back to the sir.in line.

3:2 / / /

1 R/W 0 RTS

Request to Send

This is used to directly control the Request to Send (rts_n) output. The
Request To Send (rts_n) output is used to inform the modem or data
set that the UART is ready to exchange data. When Auto RTS Flow
Control is not enabled (MCR[5] set to zero), the rts_n signal is set low
by programming MCR[1] (RTS) to a high.In Auto Flow Control,
AFCE_MODE == Enabled and active (MCR[5] set to one) and FIFOs
enable (FCR[0] set to one), the rts_n output is controlled in the same

way, but is also gated with the receiver FIFO threshold trigger (rts_n is

inactive high when above “the threshold). The rts_n/ signal is
de-asserted when MCR[1] is:set low.

0: rts_n de-asserted (logic 1)

1: rts_n asserted (logic 0) & 2

Note that in Loopback mode (MCR[4] set_to @nQe), the rts_n output is

held inactive high while the value of this location is.internally looped
back to aninput. \<>/

0 R/W 0 DTR

Data Terminal Ready

This \is /used to directly control the Data Terminal Ready (dtr_n)
output. The value written to this location is inverted and driven

out on dtr_no.
0. dtr_n de-asserted (logic 1)

1% dtr_n asserted (logic 0)

The Data Terminal Ready output is used to inform the modem or data
v set that the UART is ready to establish communications.

Note that in Loopback mode (MCR[4] set to one), the dtr_n output is
held inactive high while the value of this location is internally looped
back to an input.

6.2.3.10 UART_LSR_REG

fmistbht : ox0014 EXIA{E: 0x0000_0060

NE | iAin INE R
31:8 |/ / /

7 R 0 FIFOERR

RX Data Error in FIFO

When FIFOs are disabled,>this bit is always 0. When FIFOs are
enabled, this bit is set to.1 when there is at least one PE, FE, or Bl in
the RX FIFO. It is cleared by a read from the LSR register provided
there are no subsequent errors in the FIFO.
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Transmitter Empty

If the FIFOs are disabled, this bit is set to"1" whenever the TX Holding
Register and the TX Shift Register are empty. If the FIFOs are enabled,
this bit is set whenever the TX FIFO and the TX Shift Register are
empty. In both cases, this bit is cleared when a byte is written to the
TX data channel.

THRE

TX Holding Register Empty

If the FIFOs are disabled, this bit is set to "1" whenever the TX Holding
Register is empty and ready to accept new data and it is cleared when
the CPU writes to the TX Holding Register.

If the FIFOs are enabled, thiscbit is set to "1" whenever the TX FIFO is
empty and it is cleared when at least one byte is written

to the TX FIFO.

B &

Break Interrupt

This/is used to indicate the detection of a break sequence on the
serial input data.

Ifin UART mode (SIR_MODE == Disabled), it is set whenever the serial
input, 'sin, is'held in a/logic '0' state for longer than the sum of start
time + data bits + parity + stop bits.

If in infrared mode (SIR_MODE == Enabled), it is set whenever the
serial input, sir_in, is continuously pulsed to logic '0' for longer than
the sum of start time + data bits + parity + stop bits. A break condition
on serial input causes one and only one character, consisting of all
zeros, to be received by the UART.

In‘the FIFO mode, the character associated with the break condition is
carried through the FIFO andis revealed when the character is at the
top of the FIFO. Reading the LSR clears the BI bit. In the non-FIFO
mode, the Bl indication occurs immediately and persists until the LSR
is read.

FE

Framing Error

This is used to indicate the occurrence of a framing error in the
receiver. A framing error occurs when the receiver does not detect a
valid

STOP bit in the received data.

In the FIFO mode, since the framing error is associated with a
character received, it is revealed when the character with the framing
error is at the top of the FIFO. When a framing error occurs, the UART
tries to resynchronize. It does this by assuming that the error was due
to the start bit of the next character and then continues receiving the
other bit i.e. data, and/or parity and stop. It should be noted. that the
Eraming Error (FE) bit (LSR[3]) s set if a break interrupt has

occurred, as indicated by Break Interrupt (Bl) bit (LSR[4]).
0: no framing error

1:framing error
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6.2.3.11

Reading the LSR clears the FE bit.

2 R 0 PE
Parity Error
This is used to indicate the occurrence of a parity error in the receiver
if the Parity Enable (PEN) bit (LCR[3]) is set. In the FIFO mode, since
the parity error is associated with a character received, it is revealed
when the character with the parity error arrives at the top of the
FIFO. It should be noted that the Parity Error (PE) bit (LSR[2]) is set if a
break interrupt has occurred, as indicated by Break Interrupt (Bl) bit
(LSR[4]).
0: no parity error
1: parity error
Reading the LSR clears the PE bit.

1 R 0 OE
Overrun Error >

=Y

This occurs if a new data character was recgié@d before the previous
data was read. In the non-FIFO mode, the bit is set.when a new
character arrives in the receiver before the prévious character was
read frompthe RBR. When this”happens, the data in the RBR .s
oveR/Written. Innthe FIFO.mode, an overrun’ error occurs when the
FIFQ'is full and a new character arrives at the receiver. The data in the
FIFQ is retained and the data in the receive shift register is lost.
0: no overrun error
1: overrun error
Reading the LSR clears the OE bit.

0 R 0 DR
Data Ready
This is used to indicate that the receiver contains at least one

> character in the RBR or the receiver FIFO.

0: no data ready
1: data ready
This bit is cleared when the RBR is read in non-FIFO mode, or when
the receiver FIFO is empty, in FIFO mode:

UART_MSR_REG

fRizihit : 0x0018 ZRiA{E: 0x0000_0000

UE | A RINE iR

31:8 |/ / /

7 R 0 DCD

Line State of Data Carrier Detect

This is used to indicate the current state of the modem control line
dcd_n. This bit is the-.complement of dcd_n. When the Data Carrier
Detect input (dcd n) is asserted it is an indication that the carrier has
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been detected by the modem or data set.
0: dcd_n input is de-asserted (logic 1)
1: dcd_n input is asserted (logic 0)

6 R 0 RI

Line State of Ring Indicator

This is used to indicate the current state of the modem control line
ri_n. This bit is the complement of ri_n. When the Ring Indicator input
(ri_n) is asserted it is an indication that a telephone ringing signal has
been received by the modem or data set.

0: ri_n input is de-asserted (logic 1)

1:ri_ninput is asserted (logic 0)

5 R 0 DSR

Line State of Data Set Ready

This is used to indicate the current state of the m@dem control line
dsr_n. This bit is the complement of dsr_n. Wlﬁh the Data Set Ready
input (dsr_n) is asserted it is an indication.thatthe modem'or data set
is ready to establish communications with gART.

0: dsr_n.inputis de-asserted (logic 1) \<>
1: dst_n input is asserted (logic 0)

In Loopback Mode (MCR[4] set to one), DSR is the same as MCR[0]
(DTR).

4 R 0 CTS

Line State of Clear To Send

This is used to indicate the current state of the modem control line
cts_n. This bit is the complement of cts_n. When the Clear to Send
input (cts_n) is asserted it is ancindication that the modem or'data set
is ready to exchange data with UART.

> 0: cts_n input is de-asserted (logic 1)
1: cts_ninput is asserted (logic 0)
In Loopback Mode (MCR[4] = 1), CTS is the same‘as MCR[1] (RTS).

3 R 0 DDCD

Delta Data Carrier Detect

This is used to indicate that the modem control line dcd_n has
changed since the last time the MSR was read.

0: no change on dcd_n since last read of MSR
1: change on dcd_n since last read of MSR
Reading the MSR clears the DDCD bit.

Note: Ff the DDCD bit is not set and the dcd_n signal is asserted (low)
and a reset occurs (software or otheR/Wise), then the DDCD bit is set
when the reset is removed if the dcd_n signal remains asserted.

2 R 0 TERI

Trailing Edge Ring Indicator
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This is used to indicate that a change on the input ri_n (from an
active-low to an inactive-high state) has occurred since the last time

the MSR was read.

0: no change on ri_n since last read of MSR
1: changeon ri_n since last read of MSR
Reading the MSR clears the TERI bit.

1 R 0 DDSR

Delta Data Set Ready

This is used to indicate that the modem control line dsr_n has
changed since the last time the MSR was read.

0: no change on dsr_n since last read of MSR
1:change on dsr_n since last read of MSR

Reading the MSR clears the DDSR bit. In Loopback Mode (MCR[4] = 1),
DDSR reflects changes on‘MCR[0] (DTR).

Note: If the DDSR bit is'not set and the dsr_n signal.is‘asserted (low)
and a reset occurs (software or otheR/Wise), then the DDSR bit is set
when the reset is removed if the dsr_n signal rémains asserted.

N

0 R 0 DCTS

v
e ©

Delta Clear to Send

This is used «to indicate that the modem control line cts_n has
changed since the last time the MSR was read.

0: no.change on ctsdsr_n'since last read of MSR
1: change on ctsdsr_n since last read of MSR

Reading the MSR clears the DCTS bit. In Loopback Mode (MCR[4] = 1),
DCTS reflects changes on MCR[1] (RTS).

Note: If the DCTS bit is not set and the cts_n signal is asserted (low)
and a reset occurs (software or'otheR/Wise), then the DCTS:bit is set
when the reset is removed if the cts_n signal remains asserted.

6.2.3.12 UART_SCH_REG

fRizihit : oxo01C ZRiA{E: 0x0000_0000
(IE | A RINE R

31:.8 |/ / /

7:0 R/W 0 SCRATCH_REG

Scratch Register

This register is for programmers to use as a temporary storage space.
It has no defined purpose in the UART.
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6.2.3.13

UART_USR_REG

fRigHAL : ox007C

ZRIA{E: 0x0000_0006

g | AE RAIAE

D%

31:5 / /

/

4 R 0

RFF

Receive FIFO Full

This is used to indicate that the receive FIFO is completely full.
0: Receive FIFO not full

1: Receive FIFO Full

This bit is cleared when the RX/FIFO is no longer full.

RFNE
-

8

Receive FIFO Not Empty 0@

This is used.to indicate that the receive FIFO centains one or more
entries. - RS

0: Receive FIFO is empty
1: Receive FIFO is not empty
This bit is cleared when the RX FIFO is empty.

TFE

Transmit FIFO Empty

This is used to indicate that the transmit FIFO is completely empty.
0::Transmit FIFO is not empty

1: Transmit FIFO is empty

This bit is cleared when the TX FIFO is no longer empty.

TFNF

Transmit FIFO Not Full

This is used to indicate that the transmit FIFO in not full.
0: Transmit FIFO is full

1: Transmit FIFO is not full

This bit is cleared when the TX FIFO is full.

BUSY

UART Busy Bit
0:.ldle or inactive

1: Busy
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6.2.3.14

6.2.3.15

6.2.3.16

UART_TFL_REG

fRTEHAL : 0x0080

2RIA1E: 0x0000_0000

8 | iAin FRINE R
31:7 |/ / /
6:0 R 0 TFL
Transmit FIFO Level
This is indicates the number of data entries in the transmit FIFO.
UART_RFL_REG
fRigHuAE : 0x0084 ERIA{E: 0x0000_0000
g | i INE R
<
31:7
/ / / Q@
6:0 R 0 RFL »
o ©
Receive FIFO Level
This is indicates the.number of data entries in the receive FIFO.
UART_RBR_REG
fRizihit : 0x00A4 ZRiA{E: 0x0000_0000
8 | iAin FRINE R
31:8 / /
7 R/W. 0 DMA_PTE_RX
RX_DRQ BY% 1%,
3FF DMALIET, Y RFL KT E T TRIG EFIZWEBAT 41X DRQ, &
M brQ A1
3tF DMAO &R, DMA_PTE_RX = 1 B FIFO FFBY, ¥ RFL KF5
F TRIG B &% REQ, BMA KX, BNREETE RX BREUEIM A
i% DRQo
6 R/W 0 PTE

TX_REQ B% 1%,

3tF pMAL R, O(FIFO F£5 'FCR[3]=1),¥1R PTE 55 A=, 2 TFL
INFETF TRIG, &KIXDMAIBXR. HPTEES A, HFIFO AT
BY & 3% DMA 13K, DMA 153K R&7E FIFO ;BB Es T 3K,
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31F DMAO #&E I (FIFO <8} FCR[3]=0), W1 PTE (=5 H FIFO 7,
LY TFL/NFET TRIG, KI% DMA 15K, MR &A% 2N DRQ 2
T3k, 3R PTEESAEHE FIFO %, THREER, &Ki% DMA 53K,
MREZHERHEN DRQ I TR, H PTEES AR, H FIFO AT
&i% DMA 15K,

5 R/W

SIR_RX_INVERT

SIR Receiver Pulse Polarity Invert
0: Not invert receiver signal

1: Invert receiver signal

4 R/W

SIR_TX_INVERT

SIR Transmit Pulse Polarity Invert
0: Not invert transmit pulse

1: Invert transmit pulse <

/

2 R/WAC

CHANGELUPDATE

After the userusing HALT[1] to change the baud rate or LCR
configuration, write 1 to update the configuration and waiting this bit
self-clear to' 0 to finish update process. Write 0 to this bit has no
effect.

1: Update trigger, Self clear to 0 when finish update.

1 R/W

CHCFG_AT BUSY

This is an enable bit for the user to change LCR register configuration
(except for the DLAB bit) and baud rate register (DLH and DLL) when
the UART is busy (USB[0].is'1).

1: Enable change when busy

0 R/W

HALT_TX

Halt TX

This register is use to halt transmissions for testing, so that the
transmit FIFO can be filled by the master when FIFOs are
implemented and enabled.

0 : Halt TX disabled
1: Halt TX enabled

Note: If FIFOs are not enabled, the setting of the halt TX register has
no effect on operation.
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6.2.3.17 UART_TXDLY_REG

6.2.3.18

6.2.3.19

fR¥EHuAE : oxoocc

2RIA1E: 0x0000_0000

IE | iAie RINE E15%
31:8 |/ / /
7:0 R/W 0 DLY
The delay time between the last stop bit and the next start bit. The
unit is Tclk. It is use to control the space between two bytes in TX.
UART_BDC_REG
fRigHuik : oxooD4 EXIA{E: 0x0000_0000
L& | A RINE R
>
31:2 / / / Q\
v
1 R/W 0 Auto Baudrate Detect Enable N
9 X
\> y
1: enable
0: disable
Note: Set this bit to 1 to start the UART Baudrate Detection. The
detection circuit will detect the start bit and count the cycles of PCLK
in one /bit duration.«The number of the cycles will be written in the
PCLK_NUM field. Set this bit to O to stop the UART Baudrate
Detection.
0 R/W 0 Mode
1: Normal mode
> 0: Compare mode
Note:
In normal mode, when the detection circuit is enabled, the number of
the PCLK cycles will be latched in each one bit duration and be written
into the PCLK_NUM field.
In compare mode, the number of the PCLK cycles will be latched in
each one bit duration, but only the value which equals to the value
latched in last time will be written into the PCLK_NUM field.
UART_BDCL_REG
fmisthht : oxooD8 ERIA{E: 0x0000_0000
IE | Al RINE E15%
31:8 / / /
7:0 R/W 0 PCLK_NUM_LOW
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6.2.3.20

6.3

6.3.1

e
6.3.2

The low 8 bits of the number of the cycles counted in one bit

duration.

UART_ABCR_REG

frizhat : oxooDC

2RIA{E: 0x0000_0000

iIE | A MINME R
31:8 |/ / /
7:0 R/W 0 PCLK_NUM_HIGH
The high 8 bits of the number of the cycles counted in one bit
duration.
LPUART #Z0
Al )v
7% N
o

LPUARTEZ(FBERIFRASNEN, KREFNRNFITRACTMEERS, HTAIRE ReefEA32KR ¢

©

B = BT R R ST HF 9600, <O

LPUART 1728513

RiRE Ethnt

LPUARTO 0x40045800

LPUART1 0x40045C00

BFaER fRiEHuE R

LPUART_GP_SR_CON_REG 0x0000 LPUART Control Register
LPUART_BAUD_CONFIG_REG 0x0004 LPUART Baudrate Config Register
LPUART_RX_CONFIG_REG 0x0010 LPUART RX Config Register
LPUART_RX_DATA REG 0x0014 LPUART RX Data Register
LPUART_INTR_EN_REG 0x0020 LPUART Interrupt Enable Register
LPUART_INTR_STATUS_REG 0x0024 LPUART Interrupt Status Register
LPUART_INTR_CLR_REG 0x0028 LPUART Interrupt Clear Register
LPUART_RX_CMP_REG1 0x002C LPUART RX Compare Registerl
LPUART_RX_CMP_REG2 0x0030 LPUART RX Compare Register2
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6.3.3
6.3.3.1

6.3.3.2

6.3.3.3

LPUART ZH1E25EIA
LUART_GP_SR_CON_REG

R : 0x0000

ZRiA{E: 0x0000_0000

g | AR MINE ok
31:.9 |/ / /
8 W 1'b0 cfg_soft_rst_p
ME L,
RHE 1, BHEES.
7:0 / / /

LUART_BAUD_CONFIG_REG

fRIEHAL : 0x0004

ZRIA1E: 0x0302_0006

AE | AR TRINE R
31:24 | R/W 8’h03 cfg_deno%inator[7:0]
B ERRE. BT XAIAIRIT, WRATHFA 32k, BIRREER
9600, MIFE 64K/9.6K=20/3=6 &= 2, MiZZ1F2EEC 3.
23:16 | R/W 8’h02 cfg_remainder[7:0]
BEE R BT RAICAIKIT, WMNRHFA 32k, BIRREER
9600, M5 64K/9.6K=20/3=6 & 2, MiZZ 17T 2,
15:0 R/W 8’h06 cfg_quotient[15:0]
FRERE. BTERBNAEIT, MRNFN 32K, BREFERER
v 9600, M 64K/9.6K=20/3=6 & 2, MiZZ 17T 66

LUART ARX_CONFIG_REG

frizHhit : ox0010

2RIA{E: 0x0000_0000

g | iAin RIAE ek

31:13 |/ / /

12 R/W 1'b0 cfg_rx_msb_first
1'b0: STUREXRITEA LSB
1'bl: FEUREXRITEA MSB

11 / / /

10:8 | R/W 3'ho cfg_rx_data_width[2:0]
PERE RX BUR AV KE.
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6.3.3.4

3’b000: 4bit data
3’b001: 5bit data
3’b010: 6bit data
3’b011: 7bit data
3’b100: 8bit data
3’b101: 9bit data
other: 8bit data

BEEEERE, RXFIFO FIIFEZ 9bit, TR rx data LT 9bit, =
D HWANE,

/

6:4

R/W

3’ho

cfg_rx_parity_mode[2:0]

R RX ARBGAIKEY,

3'b000: ZHRIEL,

30001 even, IR NP bit J1 LN
BRI AR N o

3'b010: odds BT EXENFFZ RN 1 NKES o B
R PETA TR Ik

3'b011: Spaceo ED*&E@{XZIQ\% 0o
3’b100: marko ED&B@{YLIQ\% 1o

3'b101/3’'b110/3p111: HEH KL,

/

1'b0

rx_partiy_err_rpt
R ERIE—/R RX RIGERES Ef.
1'b0: RILLERIEH,

1'bl: RILLEREIR,

/

R/W

1'b0

cfg_rx_en
FT{E6E RXo BEHFTESRILEY, ZIES A E RX IRRAVBT Fh{ERE,
1’b1: enable RX 1&IR

1’b0: disable RX 1&1R

LUART_RX_DATA_REG

fRiziit : ox0014
AN

ZRiA{E: 0x0000_0000
\Y

2 Y V\ 5 S 050/\\/{\ 00/“\/0 \>0A‘>f\
(& | i RIME | R & &
319 |/ / /
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6.3.3.5

6.3.3.6

6.3.3.7

R MR

8:0 R 9’h0 rx_data[8:0]

EENZE 7t & M RXFIFO IREXHTRIERIRE,
LUART_INTR_EN_REG
fmistbit : 0x0020 ERIA{E: 0x0000_0000 /
L& | A8 MINME R
31:10 |/ / /
9 R/W 1’b0 cfg_rx_data_int_en

TE3E RXFIFO 1RIUF, RX UK EIEIR AP M ERE (L,
8 / / {
7 R/W 1’b0 cfg_rx_data_cmp_int_en

RX DATA Compare HIT{ERE L, < >
6:0 / / / v
LUART_INTR_STATUS_REG O >

fRiEHAL : 0x0024

ZRIA{E: 0x0000_0000

8 | iAin FRINE R
31:10 |/ / /
rx_data_int_flag
9 R b0 EIERX FIFO &R F, RX UK B E3E P BRS 1L,
8 / / /
¥ rx_data_cmp_int_flag
7 R 1’60 RX DATA Compare FRTIR S Lo
6:0 / / /
LUART_INTR_CLR_REG
fRisthht : ox0028 EXIA{E: 0x0000_0000
8 | iAin FRINE R
31:10 |/ / /
9 w 1’b0 cfg_rx_data_int_clr
£3E RXFIFO R0 T, RX IZWREISIBFBETES (I, INHEL, BH
8 / / /
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%R T
7 w 1'b0 cfg_rx_data_cmp_int_clr
RX DATA Compare HBTEZfiL, WGEL, BHEZ.
60 |/ / /
6.3.3.8 LUART_RX_CMP_REG1
fmisHbit : ox002C ERIA{E: 0x0000_0000
uE |5 BRiAE 23
31:30 |/ / /
29:21 | R/W 9'b0 cfg_rx_cmp2[8:0]
5 RX Data #1T% 3 PMRMEFF 2R,
20:12 | R/W 9'b0 cfg_rx_cmp1[8:0]
5 RX Data T8 2 PRI 1788, ¢
11:3 | R/W b0 cfg_rx_cmp0[8:0] v
5 RX Data #{T 1 MELEREVEES.
2:0 | R/W 3'b0 cfg_rx_cmp_num([2:0]
ERE AT L BREY N 45,
0: EbiR1 ek
10 B 1 R
2T EEER 2 MK
3: R 3 MK
4: LB 4
< 50 HoiE 5 MK
6: LEIR 1 1R
7. EEER 1K
6.3.3.9 LUART_RX_CMP_REG2
fRizihit : ox0030 ERIAME: 0x0000_0000
g | Al ARIAE 237
31:21 |/ / /
20:12 | R/W 9'b0 cfg_rx_cmp4[8:0]
55 RX Data #1758 5 MERIEFFER.
11:3 | R/W 9'b0 cfg_rx_cmp3[8:0]
5 RX Data #1758 4 PR EF 2R,
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6.4 SPIEO

6.4.1 #iR

SPISZ AT AR EIREE AR R LUBE IR B SPUL iaiE I T 7 23 B bit (AR 14£) A bit0O(FB (i) s+
SPITRRUMIRINZ —, SPIHEH S EIZFF(EASPI_SCLKE SR MBUBER LB (U F 78, ERANMAIRIE
B SPAR(UAIIRMERIE—E S, BIEER AT LIRS SR Ao

£Phase 0, polar OFf]Phase 1, polar 1##{ERA[E], b IEER s THO LW, MAKREEN LA E
AL,

f£Phase 1, polar O#flPhase 0, polar 12 {EHAIE], tH¥IEER T EAO ETW, MASIEERS RO E
Ao

POLXE X 7 SPI_SCLKAM F = RPAS BT RIS SR 1%, ZPOLJY'L 'BISPI_SCLK N E B, LPOLJY'0'HYFSPI_SCLK
FMREEF, PHARTESPI_SCLKRIRTAE A FEERIIEERE, ZHPHAJ'T'H, Eﬂ‘%ﬁlﬂ*}gﬁﬂ?%ﬁ&ﬁﬁ, PHA

AR, FEERTEIERSE. >
TRAH T SPITIFIET AT B, - &7
B 6- 3 SPI Modes with Clock Polarity and Phase
SPI Mode POL PHA Leading Edge Trailing Edge
0 0 0 Rising, Sample Falling, Setup
1 0 1 Rising, Setup Falling, Sample
2 1 0 Falling, Sample Rising, Setup
3 1 1 Failing, Setup Rising, Sample

B76- 4 SPI Phase 0 Transfer Format

SPI_SCLK (Mode 0) AW AY S YA AW AW
SPI_SCLK (Mode 2) N AWEAN AW AW aWe N

SPI_MOSI

SPI_MISO

SPI_SS

Sample MOSI/ MISO pin N I f I I I I l
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AR WE
6-5 SPI Phase 1 Transfer Format
SPI_SCLK (Mode 1) /N NS AN NS N LN
SPI_SCLK (Mode 3) /S LY S S S\
SPI_MOSI
SPI_MISO
SPI_SS
Sample MOSI/ MISO pin I I I [ I [ I I
Phase 1
6.42 SPI FF’TIK
03 E 5 T
B g o R
> > ] > <
SPI Controller 0 0x40005000 >
\> i i N ke P <
Hiraad & RSttt & ik )
<O <
v
SPI_VER_REG 0x0000 O SPI Version Nﬁﬁ\ber Register
SPI_CTRL_REG 0x0004 SPI| Global Control Register
SPI_TCTRL_REG 0x0008 SPI Transfer Control register
SPI_IER_REG 0x0010 SPI Interrupt Control register
SPI_STA_REG 0x0014 SPI Interrupt Status register
SPI_FCTL_REG 0x0018 SPI FIFO Control register
SPI_EST_REG 0x001C SPI-FIFO Status register
SPf_WAIT_REG 0x0020 SPI Wait Clock Counter register
SPI_CCTR_REG 0x0024 SPI Clock Rate Control register
SPI_BC_REG 0x0030 SPI Burst Counter register
SPI_TC_REG 0x0034 SPI Transmit Counter Register
SPI_BCC_REG 0x0038 SPI Burst Control register
SPI_NDMA_MODE_CTRL_REG 0x0088 SPI Normal DMA Mode Control Register
SPI_TXD_REG 0x0200 SPI TX Data register
SPI_RXD_REG 0x0300 SPI RX Data register
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6.4.3

6.4.3.2

SPI B TERRHE A
6.4.3.1° SPI_VER_REG

R : 0x0000

ZRIA{E: 0x0009_0000

g | HiE RINE E15%

31:0 R 0x90000 SPI_VER

SPI_CTRL_REG

fRizihit : ox0004 ZRIA{E: 0x0000_0080

g | HiE RINE E15%

31 R/WAC 0 SPI_RST
SPI Software Reset < >
Write 1 to this bit will clear the SPI control@@, and auto clear to 0
when reset operation completes
Write 0 h%svno effect. \<>/

30:8 |/ / /

7 R/W 1 TP_EN
Transmit Pause Enable
In master/mode, it is used to control transmit state machine to stop
smart burst sending when RX FIFO is full.
1: stop transmit data when RXFIFO full
0::normal operation
Note: cannot be written when XCH=1

>

6:2 / / /

1 R/W 0 SPI_MODE
Master Slave selection
0: slave mode
1: master mode
Note: cannot be written when XCH=1

0 R/W 0 SPI_EN

SPI Module Enable Control
0: SPI Controller Disable
1: SPI Controller Enable
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SPI TCTRL_REG

fR¥EHuAL : ox0008

ZRIA1E: 0x0000_0087

g | AR RAIAE

D

31 R/W 0

XCH

Exchange Burst

In master mode it is used to start SPI burst.
0: Idle

1: Initiates exchange

Write 1 to this bit will start the SPI burst and this bit will auto clear
after finishing the bursts transfer specified by BC(Burst Counter).
Write 1 to SPI_RST will also clear this bit.

Write O to this bit has no effect.

30:15 | / /

/ >

14 R/W 0

SDDM o

Sending Data Delay Mode &7
O >

0: normal sending

1l:delay sending

Set this bit/to,1 to_make the data that should be send with a delay of
half cycle of SPI_CLK in dual io mode for SPI mode 0

13 R/W 0

SDM

Master Sample Data Mode
1: normal sample mode
0: delay sample mode

In normal sample mode, SPI master samples the data at the correct
edge for each SPI. mode;

In delay sample mode, SPI master samples data at the edge that is
half cycle delayed by the correct edge defined in respective SPI mode.

12 R/W 0

FBS

First Transmit Bit Select
0: MSB first
1: LSB first

11 R/W 0

SDC

Master Sample Data Control

Set this bit to 1 to make the internal read sample point‘with a delay of
half cycle of SPI_CLK. Itis used in high speed(>48MHz) read operation
to reduce the error caused by the time delay of SPI_CLK propagating
between master and slave.
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0: normal operation, do not delay internal read sample point
1: delay internal read sample point

10 R/W 0x0 RPSM
Rapids mode select
Select Rapids mode for high speed write.
0: normal write mode
1: rapids write mode
Note: Can’ tbe written when XCH=1.

9 R/W 0x0 DDB
Dummy Burst Type
0: The bit value of dummy SPI burst is zero
1: The bit value of dummy SPI burst is one .

>

Note: Can’ tbe written when XCH=1. DQ\

8 R/W 0x0 DHB \ &s

Q y

Discard Hash Burst
In.master mode'it'eontrols whether discarding unused SPI bursts
0: Receiving all SPI bursts in BC period(Burst Counter period)
1: Discard /unused.SPIbursts, only fetching the SPI bursts during
dummy burst period. The bursts number is specified by TC(Transmit
Counter).
Note: Can’ t be written when XCH=1.

7 R/W 0x1 SS” LEVEL

- When control SS signal manually (SPI_CTRL_REG.SS_ OWNER==1), set

thisbitto ‘1’ or -~ ‘0" tocontrol the level of SS signal.
0: set SS to low
1: set SS to high
Note: Can’ tbe written when XCH=1.

6 R/W 0x0 SS_OWNER
SS Output Owner Select
Usually, controller sends SS signal automatically with data together.
When this bit is set to 1, software must manually write
SPI_CTL_REG.SS_LEVEL to 1 or 0 to control the level of SS signal.
0: SPI controller
1: Software
Note: Can’ tbe written when XCH=1.

5:4 R/W 0x0 SS_SEL
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6.4.3.4

SPI Chip Select

Select one of four external SPI Master/Slave Devices
00: SPI_SSO will be asserted

01: SPI_SS1 will be asserted

10: SPI_SS2 will be asserted

11: SP1_SS3 will be asserted

Note: Can’ tbe written when XCH=1.

R/W

0x0

SSCTL

In master mode, this bit selects the output wave form for the SPI_SSx
signal. Only valid when SS_OWNER = 0.

0: SPI_SSx remains asserted between SPI bursts
1: Negate SPI_SSx between SPI bursts

Note: Can’ tbe written when XCH=1. >

R/W

Ox1

SPOL o

SPI Chip S%Iect Signal Polarity Control
0: Active high polarity (0 = Idle)
1: Active low polarity (1 = Idle)

Note: Can’/ tbe written when XCH=1.

R/W

Ox1

CPOL

SPI Clock Polarity Control
0:'Active high polarity (0 = Idle)
1: Active low polarity (1 = Idle)

Note: Can’ tbe written when XCH=1.

R/W

Ox1

CPHA

SPI Clock/Data Phase Control
0: Phase 0 (Leading edge for sample data)
1: Phase 1 (Leading edge for setup data)

Note: Can’ tbe written when XCH=1.

SPI_IER_REG

fRiEHAL : ox0010

ZRiA{E: 0x0000_0000

E

Vel

RAIAE

R

31:14

R

0x0

Reserved.

13

R/W

0x0

SS_INT_EN
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SSI Interrupt Enable

Chip Select Signal (SSx) from valid state to invalid state
0: Disable

1: Enable

12

R/W

0x0

TC_INT_EN

Transfer Completed Interrupt Enable
0: Disable
1: Enable

11

R/W

0x0

TF_UDR_INT_EN

TXFIFO under run InterruptEnable
0: Disable
1: Enable 4

10

R/W

0x0

TF_OVF_INT_EN v

>
TX FIFO Overflow Interrupt.Enable
0: Disable
1: Enable

R/W

0x0

RF_UDR_INT_EN

RXFIFO under run Interrupt Enable
0: Disable
1::Enable

R/W

0x0

RF_OVF_INT_EN

RX FIFO Overflow Interrupt Enable
0: Disable
1: Enable

0x0

Reserved.

R/W

0x0

TF_FUL_INT_EN

TX FIFO Full Interrupt Enable
0: Disable
1: Enable

R/W

0x0

TX_EMP_INT_EN

TX FIFO Empty Interrupt Enable
0: Disable
1: Enable
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6.4.3.5

R/W

0x0

TX_ERQ_INT_EN

TX FIFO Empty Request Interrupt Enable
0: Disable
1: Enable

0x0

Reserved

R/W

0x0

RF_FUL_INT_EN

RX FIFO Full Interrupt Enable
0: Disable
1: Enable

R/W

0x0

RX_EMP_INT_EN

RX FIFO Empty Interrupt Enable 5"
0: Disable &
1: Enable

R/W

0x0

RF_RDYZINT EN

RX-FIFO Ready'Request Interrupt Enable
0: Disable
1: Enable

SPI_STA_REG

fmisbht : ox0014

ZRIA{E: 0x0000_0032

&

1A

RRIAE

2%

31:14

/

0x0

/

13

R/W1C

0x0

SSI

SS Invalid Interrupt

When SSl is 1, it indicates that SS has changed from valid state to
invalid state. Writing 1 to this bit clears it.

12

R/W1C

0x0

TC

Transfer Completed

In master mode, it indicates that all bursts specified by BC has been
exchanged. In other condition, When set, this bit indicates that all the
data in TXFIFO has been loaded in the Shift register, and the Shift
register has shifted out all the hits. Writing 1 to this bit clears:it.

0: Busy

1: Transfer Completed

11

R/W1C

0x0

TF_UDF
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TXFIFO under run

This bit is set when if the TXFIFO is under run. Writing 1 to this bit
clears it.

0: TXFIFO is'not under run
1: TXFIFO is under run

10

R/W1C

0x0

TF_OVF

TXFIFO Overflow

This bit is set when if the TXFIFO is overflow. Writing 1 to this bit
clears it.

0: TXFIFO is not overflow
1: TXFIFO is overflowed

R/W1C

0x0

RX_UDF

RXFIFO Under run P \
When set, this bit indicates that RXFIFO.has under run: Writing 1 to

this bit clears it. »

R/W1C

0x0

Rx_ovE

RXFIFO Overflow

When set, this bit indicates that RXFIFO has overflowed. Writing 1 to
this bit clears it.

0: RXFIFO is available.
1: RXFIFO has overflowed.

/

R/W1C

0x0

TX_FULL

TXFIFO Full

This bit is set when'if the TXFIFO is full. Writing 1 to this bit clears it.
0: TXFIFO is not Full

1: TXFIFO's Full

R/W1C

Ox1

TX_EMP

TXFIFO Empty

This bit is set if the TXFIFO is empty. Writing 1 to this bit clears it.
0: TXFIFO contains one or more words.

1: TXFIFO is empty

R/W1C

Ox1

TX_READY

TXFIFO Ready
0: TX_WL > TX_TRIG_<LEVEL
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6.4.3.6

1: TX_WL <= TX_TRIG_LEVEL

(PR

This bit is set any time if TX_WL <= TX_TRIG_LEVEL. Writing "1 to
this bit clears it.Where TX_WL is the water level of RXFIFO

reserved

R/W1C

0x0

RX_FULL

RXFIFO Full

This bit is set when the RXFIFO is full. Writing 1 to this bit clears it.
0: Not Full

1: Full

R/W1C

Ox1

RX_EMP

RXFIFO Empty

This bit is set when the RXFIFO is empty. Writing 1 to_this bit clears it.
>

0: Not empty Q\

1: empty o

R/W1C

0x0

RX_RDY.p" ©

RXFIFO Ready
0: RX_WL < RX_TRIG_LEVEL
1: RX, WL >= RX_TRIG{ LEVEL

e

This bit is set any time if RX_WL >= RX_TRIG_LEVEL. Writing “1” to
this bit clears it. Where RX_W.L is the water level of RXFIFO.

SPI_FCTL_REG

fmizht : ox0018

ZRIA{E: 0x0040_0001

e

1A

RRIAE

R

31

R/WAC

0x0

TX_FIFO_RST

TX FIFO Reset

Write ‘1’ to this bit will reset the control portion of the TX FIFO and

ki

autoclearto ‘0" when completing reset operation, writeto ‘0
has no effect.

30

R/W

0x0

TF_TEST_ENB

TX Test Mode Enable
0: disable
1: enable

Note: In normal mode, TX FIFO can only be read by SPI controller,
write ‘1’ to this bit will switch TX FIFO read and write function to

AHB bus. This bitis used to test the TX FIFO, don’ t set in normal
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6.4.3.7

operation and don’ t set RF_TEST and TF_TEST at the same time.

29:25

/

24

R/W

0x0

TF_ DRQ_EN

TX FIFO DMA Request Enable
0: Disable
1: Enable

23:16

R/W

0x40

TX_TRIG_LEVEL

TX FIFO Empty Request Trigger Level

15

R/WAC

0x0

RE. RST

RXFIFO Reset

Write 1 to this bit will reset the controlg&rnon of the receiver

FIFO, and autoclearto ‘0’  when completir?g reset operation, write

3

0" to this bit has no effect. \<>/

14

R/W

0x0

RF_TEST

RX Test Mode Enable
0: Disable
1: Enable

Note: In normal mode, RX FIFO can only be written by SPI controller,
write 1°  to this bit will switch RX FIFO read and write function to

AHB bus. This bit is used to test the RX FIFO, don’ t set in normal
operation and don’ t set RF<TEST and TF_TEST at the same time.

139

/

R/W

0x0

RF_DRQ_EN

RX FIFO DMA Request Enable
0: Disable
1: Enable

7:0

R/W

Ox1

RX_TRIG_LEVEL

RX FIFO Ready Request Trigger Level

SPI_FST_REG

fR¥zhat : oxo01C

ZRIA{&: 0x0000_0000

g

1A

RRINME

R

31

0x0

TB_WR
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6.4.3.8

TX FIFO Write Buffer Write Enable

30:28

0x0

TB_CNT

TX FIFO Write Buffer Counter
These bits indicate the number of words in TX FIFO Write Buffer

27:24

0x0

Reserved

23:16

0x0

TF_CNT
TX FIFO Counter
These bits indicate the number of words in TX FIFO

0: 0 byte in TX FIFO
1: 1 byte in TX FIFO

64 64 bytes in TX FIFO
other: Reserved

15

0x0

RB_\WR

RX FIFO Read Buffer Write Enable

14:12

0x0

RB_CNT

RX'FIFO Read Buffer Counter
These bits indicate the number of words in RX FIFO Read Buffer

0x0

Reserved

0x0

RF_CNT

RX FIFO Counter

These bits indicate the number of words‘in RX FIFO
0: 0 byte in RX FIFO

1: 1 byte in RX FIFO

64: 64 bytes in RX FIFO

other: Reserved

SPI_WAIT_REG

fR#zHik : ox0020

2R IA{E: 0x0000_0000

g

1A

RRIAE

R

31:20

/

/
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6.4.3.9

19:16

R/W

0x0

SWC

Dual mode direction switch wait clock counter (for master mode
only).

0: No wait states inserted
n: n SPI_SCLK wait states inserted

Note: These bits control the number of wait states to be inserted
before start dual data transfer in dual SPI mode. The SPI module
counts SPI_SCLK by SWC for delaying next word data transfer.

Note: Can’ tbe written when XCH=1.

15:0

R/W

0x0

WCC

Wait Clock Counter (In Mastermode)

These bits control the number of wait states to be inserted in data
transfers. The SPI module counts SPI_SCLK by WCC for delaying next

word data transfer. >

0: No wait states inserted Q\
N: N SPI_SCLK-wait states inserted v

SPI_CCTR_REG

O >

fRIEHAL : 0x0024

ZRIA{E: 0x0000_0000

g

1A

RRIAE

R

31:13

/

/

12

R/W

0x0

DRS

Divide Rate Select (Master Mode Only)
0: Select Clock Divide Rate 1
1: Select Clock Divide Rate 2

11:8

R/W

0x0

CDR1

Clock Divide Rate 1 (Master Mode Only)

The SPI_SCLK is determined according to the following equation:
SPI_CLK = SRC_CLK / 27n.

7:0

R/W

0Ox2

CDR2

Clock Divide Rate 2 (Master Mode Only)

The SPI_SCLK is determined according to the following equation:
SPI_CLK = SRC_CLK / (2*(n + 1)).

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF] 206



6.4.3.10

6.4.3.11

SPI. BC_REG

fRiEHAL : 0x0030

2XIA1E: 0x0000_0000

6.4.3.12

IE |ihiA RINE E15%

31:24 |/ / /

23:0 R/W 0x0 MBC
Master Burst Counter
In master mode, this field specifies the total burst number .
0: 0 burst
1: 1 burst
N: N bursts

SPI_TC_REG

fRigHit : ox0034 ERIAE: 0x0000_0000

iIE | iAin MINE R

31:24 |/ / /

23:0 R/W 0x0 MWTC
Master Write Transmit Counter
In"master mode, this field specifies the burst number that should be
sent to TXFIFO before automatically sending dummy burst . For saving
bus bandwidth, the dummy burst (all zero bits or all one bits) is sent
by SPI Controller automatically:
0: 0 burst

>

1: 1 burst
N: N bursts

SPI_BCC_REG

fRigHisk : ox0038 ERIAE: 0x0000_0000

I | iAhin MINE R

31:29 | R 0x0 Reserved

28 R/W 0x0 DRM

Master Dual Mode RX Enable
0: RX use single-bit mode

1: RX use dual mode
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Note: Can’ tbe written when XCH=1.

27:24 | R/W 0x0 DBC
Master Dummy Burst Counter
In master mode, this field specifies the burst number that should be
sent before receive in dual SPI mode. The data is don’ t care by the
device.
0: 0 burst
1: 1 burst
N: N bursts
Note: Can’ tbe written when XCH=1.

23:0 R/W 0x0 STC

-
Master Single Mode Transmit Counter Q\
In master mode, this field specifies thesburst.number that should be
sent in single mode before automatically,sending:.dummy burst. This
is the firstitransmit counter in all‘bursts.
0: 0 burst
1: 1'burst
N: N bursts
Note: Can’ tbe written when XCH=1.
6.4.3.13 SPI_NDMA_MODE_CTRL_REG

fRiziht : ox0088 2 iA{E: 0x0000_00A5

& |ihimA MINME E15%

31:8 1/ / /
NDMA_MODE_CTL
OXEA: NDMA handshake mode
Note: NDMA wait mode doesn’ t care this value. 0xA5 can be used in

7:0 R/W OxA5 handshake mode, but OxEA is better.

6.4.3.14 SPI_TXD_REG

fmistbht : ox0200 EXIA{E: 0x0000_0000

iIE |34in MINE R
TDATA

31:0 R/W 0x0
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Transmit Data

This register can be accessed in byte, half-word or-word unit by AHB.
In byte accessing method, if there are rooms in TXFIFO, one burst
data is written-to TXFIFO and the depth is increased by 1. In half-word
accessing method, two SPI burst data are written and the TXFIFO
depth is increase by 2. In word accessing ' method, four SPI burst data
are written and the TXFIFO depth is increased by 4.

Note: This address is writing-only if TF_TESTis ‘0’ , and if TF_TEST is

setto ‘1, this address is readable and writable to test the TX FIFO
through the AHB bus.

6.4.3.15 SPI_RXD_REG

{miztbit : ox0300 2XIA{E: 0x0000_0000
NE |i5iA BIAE FER
31:0 R 0x0 RDATA
5
Receive Data Q\

This register can be accessed in byte, half-word .or word unit by AHB.
In byte accessing method, if there_ are dq;a/in RXFIFO, the top word is
returned<andiathe RXFIFO depth is decreased by 1. In half-word
accessing method, two SPhbursts'are returned and the RXFIFO depth
is decrease by 2."In word accessing method, the four SPI bursts are
returned and the RXFIFO depth is decreased by 4.

(]

Note: This address is read-only if RF_TEST is 0 , and if RF_TEST is set

to 1’ ,/this addréss is readable and writable to test the RX FIFO
through the AHB bus.

6.5 TwWI 0O
6.5.1 HHR

TWIHElse AR CPU L 5 S84 TTWI R 45 2 EMIE IR . ERIKIBFTAIRENTWIER, BIEME
BMEILE. 5TWISLHRERERT L IHEFRFTHITE, TWHEHIZE AR ERTU(100K bps) 5y
PORRIC T IIE, XHFFEiX400K bpsBIEIER R, FENA THFHZEMIOMUI AR, MERX T BFHE
FAM 0L F31k,

TWIHEH 2R BB LTt

o ZFHRHEBENMNGEHTINE
® IEE STARTES

o LIRS

® AVFER TWI BLEHIT 10 I F L
o HITMHEMNHEL

®  AFLHIHEAIE IO sty b4

o TEihntieN_E Rk

o IFEESIA 400K bps (BRIET)
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o RIFFEFEERVRS AR AHITIRIE

FHRHEIES R USLUFET)NEA, FEEE—MHIMIL. SXEHAITUERNFHHRERZREIN.
SR BT MSBERITIR R, EREERNEINFTZIE, BBIRERRIFIFHLSCLUR, BEREFHEN
FANES, RRFEHHMAERIN,

BRERONENE. BFRTETFTZEINSCURIFZSN, SESNEEXINHERER, px—
BERFIGERE. EENETRIEE, REREMSDAL, LA FZWIRAIRSDALH R IX— PN EES (R
BEFRESBRFURE—T "TNE" )bREDR.

H—TNImZI S NN ZE Mimtit (R 8B ZRABME AR, BIRLAIEMNRRSSEF,
XAFEURFART LAE R — N STOPSR A SRR LR, MBS BRI LIBIRENZESNEET, URTTH
BHEFRARAEESHEIE, Y, FIRENZFTEEEFAUPIERE,

TEWREE T ETWIERIT 24 ESDAE S AMSCLE S LRAIX Ro

6-6 TWI RN FEE

SDA (P
H lIC1 ﬂncsL <IC4->1IC5> v ﬂuczf

sCL V oS

< >

6.5.2 TwI FFasdl&

RiRZ Eithik
TWI Controller 0 0x40041C00
TWI Controller 1 0X40042000
HFdEa Rzt R
TWI_ADDRZREG 0x0000 TWA Slave address
TWI_XADDR_REG 0x0004 TWI Extended slave address
TWI_DATA_REG 0x0008 TWI Data byte
TWI_CNTR_REG 0x000C TWI Control register
TWI_STAT_REG 0x0010 TWI Status register
TWI_CCR_REG 0x0014 TWI Clock control register
TWI_SRST_REG 0x0018 TWI Software reset
TWI_EFR_REG 0x001C TWI Enhance Feature register
TWI_LCR_REG 0x0020 TWI Line Control register
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6.5.3
6.5.3.1

6.5.3.2

TWI FES A
TWI_ADDR_REG

R : 0x0000

ZRIA{E: 0x0000_0000

E

Pl

RAIAE

D

31:8

/

/

7:1

R/W

SLA

Slave address
- 7-bit addressing
SLAG6, SLA5, SLA4, SLA3, SLA2, SLA1, SLAO

- 10-bit addressing

1,1,1, 1,0, SLAX[9:8] < >

For 7-bit addressing: QQ

SLA6 — SLAO is the 7-bit address.of the<TWI| when in slave mode.

When the'TWiireceives, this address after asSTART condition, it will
generate an interrupt and enter slave mode. (SLA6 corresponds to the

ki

first bit received from the TWI bus.) If GCE is setto ‘1’ , the TWI will
also recognizerthe general call address (00h).

For 10-bit addressing:
When the addressreceived starts with 11110b, the TWI recognizes
this as the/first part of a 10-bit address and if the next two bits match

ADDR][2:1] (i.e. SLAX9 and SLAX8 of the device’ s extended address), it

sends an ACK. (The device does not generate an interrupt at this
point.) If the next byte of the address matches the XADDR register

(SLAX7 - SLAXO0), the TWI generates an interrupt and goes.into slave
mode.

0

R/W

GCE

General call address enable
0: Disable
1: Enable

TWI_XADDR_REG

fRiEHAL : 0x0004

ZRIA{E: 0x0000_0000

E

Pl

FAIAE

D

31:8

/

/

7:0

R/W

SLAX

Extend Slave Address
SLAX[7:0]
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6.5.3.3

6.5.3.4

TWI_DATA_REG

fRiEtuit : ox0008 2XIA1E: 0x0000_0000

iIg |5 MINE iR

31:8 |/ / /

7:0 R/W 0 TWI_DATA
Data byte for transmitting or received

TWI_ADDR_REG

fRizihit : oxoo00C ZRIA{E: 0x0000_0000

L& | AR MINE iR

31:8 |/ / / 2

7 R/W 0 INT_EN (-

; R

Interrupt%nable ’
1> bO: The interrupt line always low
1° bi: The interrupt line will go high when INT_FLAG is set.

6 R/W 0 BUS_EN
TWI Bus Enable
1’ b0: The TWI bus inputs ISDA/ISCL are ignored and the TWI
Controller will not respond to‘any address on the bus
1’ bl: The TWI will respond to calls to its slave address — and to the

7 general call address if the GCE bit in the ADDR register is set.

Notes: In master operation mode, this bit should be setto ‘1’

5 R/WAC 0 M_STA
Master Mode Start
When M_STAissetto ‘1’ , TWI Controller enters master mode and
will transmit a START condition on the bus when the bus is free. If the
M_STAbitissetto ‘1’ when the TWI Controller is already in master
mode and one or more bytes have been transmitted, then a repeated
START condition will be sent. If the M_STA bitissetto ‘1’ when the
TWI is being accessed in slave mode, the TWI will complete the data
transfer in slave mode then enter master mode when the bus has
been released.
The M_STA bit is cleared automatically after a START condition has
been sent: writinga - ‘0" to this bit has no effect.
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4 R/W1C M_STP
Master Mode Stop
If M_STP-is'set to ‘1’  in master mode, a STOP condition _is
transmitted on the TWI bus. If the M_STP bitissetto ‘1’ in slave
mode, the TWI will behave as if a STOP condition has been received,
but no STOP condition will be transmitted on the TWI bus. If both
M_STA and M_STP bits are set, the TWI will first transmit the STOP
condition (if in master mode) then transmit the START condition.
The M_STP bit is cleared automatically: writinga ‘0’ to this bit has
no effect.

3 R/W1C INT_FLAG
Interrupt Flag
INT_FLAG is automatically setto ‘1’ when envvof 28 \(out of the
possible 29) states is entered (see  ‘STAT Regi;s@er’ below): The only
state that does not set INT_FLAG is state F/Sh. If.the INT_EN bit is set,
the interrupt line goes high whenflELGiis’set to 1’ . If the TWI is
operating in slaveimode, data transfer is'suspended when INT_FLAG is
set and the low period of the TWI bus clock line (SCL) is stretched
until ‘1" is written to INT_FLAG. The TWI clock line is then released
and the interrupt line goes low.

2 R/W A_ACK
Assert Acknowledge
When A_ACKissetto ‘1", an Acknowledge (low level on SDA) will be
sent during the acknowledge clock pulse on the TWI bus if:
1. Either the whole of a matching 7-bit slave address or the first or the

> second byte of a matching10-bit slave address has beenreceived.

2. The general call’-address has been received ‘and the GCE bit in the
ADDR registerissetto ‘1’
3. A data byte has been received in master or slave mode.
When A_ACKis ‘0’ , a Not Acknowledge (high level on SDA) will be
sent when a data byte is received in master or slave mode.
If A_ACK is clearedto ‘0’ in slave transmitter mode, the byte in the
DATA register is assumed to be the  ‘last byte’ . After this byte has
been transmitted, the TWI will enter state C8h then return to the idle
state (status code F8h) when INT_FLAG is cleared.
The TWI will not respond as a-slave unless A_ACK is set.

1:0 / /
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6.5.3.5 TWI_STAT_REG

fRiEHAL : ox0010

2XIA1E: 0x0000_0000

E

Pl

RAIAE

D

31:8

/

/

7:0

R

OxF8

STA

Status Information Byte

Code Status

0x00: Bus error

0x08: START condition transmitted

0x10: Repeated START condition transmitted

0x18: Address + Write bit transmitted, ACK received

0x20: Address + Write bit transmitted, ACK not recel\ted

0x28: Data byte transmitted in master mode, A@?\received
0x30: Data byte transmitted in master mode, I%CK not received
0x38: Arkgnation lost in address or: data\!ﬁy'c/e

0x40:/Address + Read bit transmitted, ACK received

0x48: Address + Read bit transmitted, ACK not received

0x50: Data byte received in master mode, ACK transmitted
0x58: Data byte received in' master mode, not ACK transmitted
0x60: Slave address + Write bit received, ACK transmitted

0x68: Arbitration lost in address as master, slave address + Write bit
received, ACK transmitted

0x70: General Call address received, ACK transmitted

0x78: Arbitration lost in address as master, General Call address
received, ACK transmitted

0x80: Data byte received after slave address < received, ACK
transmitted

0x88: Data byte received after slave address  received, not ACK
transmitted

0x90: Data byte received after General Call received, ACK transmitted

0x98: Data byte received after General Call received, not ACK
transmitted

0xAO: STOP or repeated START condition received in slave mode
O0xA8: Slave address + Read bit received, ACK transmitted

0xBO: Arbitration lost in address as master, slave address + Read bit
received, ACK transmitted

0xB8: Data byte transmitted in slave mode, ACK received

0xCO: Data byte transmitted in slave mode, ACK not received

0xC8: Last byte transmitted in slave mode, ACK received

0xDO0: Second Address byte + Write bit transmitted, ACK received
0xD8: Second Address byte + Write bit transmitted, ACK not received
0xF8: No relevant status information, INT_FLAG=0

Others: Reserved
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6.5.3.6 TWI_CCR_REG
fRiEtuit : ox0014 2XIA1E: 0x0000_0000
IE |ihiA MINE E15%
31:7 |/ / /
6:3 R/W 0 CLK_M
2:0 R/W 0 CLK_N
The TWI bus is sampled by the TWI at the frequency defined by FO:
Fsamp =F 0 = Fin / 2ACLK_N
The TWI OSCL output frequency, in master mode, is F1 / 10:
F1=F0/(CLK_M +1)
Foscl = F1 /10 = Fin /(2ACLK_N * (CLK_M + 1)*10\) >
For Example: QQ
Fin = 48Mhz (APB clock input) &Y
For 400k|§|% full speed 2Wire, CLK_N = 2, CLK_M=2
FO £ 48M/222=12Mhz, F1= FO/(10*(2+1)) = 0.4Mhz
For 100Khz standard speed 2Wire, CLK_N=2, CLK_M=11
FO=48M/272=12Mhz, F1=F0/(10*(11+1)) = 0.1Mhz
6.5.3.7 TWI_SRST_REG
fmistbht : ox0018 EXIA{E: 0x0000_0000
iIE |34in MINE R
31:1 €/ / /
0 R/W1C 0 SOFT_RST
Soft Reset
Write ‘1’ to this bit to reset the TWl and clearto ‘0" when
completing Soft Reset operation.
6.5.3.8 TWI_EFR_REG
fRizihit : oxo01C ZRiA{E: 0x0000_0000
IE |ihiA MINE iR
31:2 |/ / /
0:1 R/W 0 DBN
Data Byte number follow Read Command Control
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6.5.3.9

No Data Byte to be wrote after read command
Only 1 byte data to be wrote after read command
2 bytes data can be wrote after read command

3 bytes data‘can be wrote after read command

TWI_LCR_REG

fRiEHAL : 0x0020

ZRiA{E: 0x0000_003A

E

Pl

RAIAE

D

31:6

/

/

5

R

SCL_STATE

Current state of TWI_SCL
0 - low

1 - high <

SDA_STATE
. L
Q y
Current state of TWI_SDA
0 - low

1 - high

R/W

SCL_CTL

TWI_SCL line state control bit

When line control mode is enabled (bit[2] set), value of this bit decide
the output level of TWI_SCL

0 - output low level

1 - output high level

R/W

SCL_CTL_EN

TWI_SCL line state control enable

When this bit is set, the state of TWI_SCL is control by the value of
bit[3].

0-disable TWI_SCL line control mode

1-enable TWI_SCL line control mode

R/W

SDA_CTL

TWI_SDA line state control bit

When line control mode is enabled (bit[0] set), value of this\bit decide
the output level of TWI_SDA

0 - output low level
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6.6

6.6.1

6.6.1.1

6.6.1.2

1 - output high level
0 R/W 0 SDA_CTL_EN
TWI_SDAline state control enable
When this bit is set, the state of TWI_SDA is control by the value of
bit[1].
0-disable TWI_SDA line control mode
1-enable TWI_SDA line control mode
CIR ¥z
7%
CIR $EUZHIZE (IRRX)
IRRX ELFE LA M= >
- 8
o LYIEEL &
® K CIR IZFEITH ) &7
< >
® 64x8 {il FIFO HUREHX
e TIfZE FIFo HfE

HETHRIL CR E58Y, CIR FHUWHIE rTEC BRI T REFERNES , HiCRXLERFEHIEE RX FIFO,
CIR $Z USSR BB A2 05 (RLC) X Bk A BRI 1T 4ibSe. ZRASEIETE— 1™ 64 2R 8 {iTLHY RX FIFO 4&/H, MSB i
BTFiEREW CR ES09ME. 2BERZNEE 1”7 , KRBFERTAEE 0" . ER7UBATER
RLC VKE, RAKE 428, WIR—1TEF(=EFHEEF) WFLERBET 128, WIBFERAS—1F

.
o

A, BEEBRE, JLETIRE—MEERIERESE, BRERALT, ReARFARTEM.
CIRe& SH4ZHlIES (IRTX)

IRTX EUE =

o HIFTVHRA AMBA SMNESLL(APB), ©FA AMBA FISE 2.0 1&1THR
o YWPERLI

® 128 FHTH FIFO #IBZHX

o FIFRCERVEURITE

® IHFrHETA] DMA F

® i DMA EFMEFER

CIR B £ A BHK BB HI R A LSS INZAZ I IR A T &M R IMNRDo
TEIZYNEC 1Y IRTX JFRIEARAS 3248 “17 fZHbdiE 2.25ms, 248 “0” fZHEYiEl1.12ms,
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6- 7 IRTX FAFIHE R FI

> Logical "1" # .*—LDQiEEﬂ ﬂ—b

i 5E0us + i 560us + §+58E|ys+§
. 2.25ms »—71.12ms ——m

TEJ9 IRTX NEC YR,

6- 8 IRTX NEC il fl

—Gms—m

iLSE
«4.5msle—ﬂ.I:I-:Iress—béd—ﬁlddress—lrE«I—Command—lréi—ﬁommand—lré

~

1001 1014670

MSELSE

01101001 1@10000711 07100

MSELSE MSELSE MSB:

6.6.2 CIR E1F]/TIR : R
RiRE Ethnt
CIR Receiver 0x40043800
CIR Transmitter 0x40043400
BFaER fRisHuE R
CIR Receiver Register
CIR_ACTLCREG 0x0000 CIR Active Control Register
CIﬁ_CTL_REG 0x0004 CIR Control Register
CIR_RXCTL_REG 0x0010 CIR Receiver Configure Register
CIR_RXFIFO_REG 0x0020 CIR Receiver FIFO Register
CIR_RXINT_REG 0x002C CIR Receiver Interrupt Control Register
CIR_RXSTA_REG 0x0030 CIR Receiver Status Register
CIR_CONFIG_REG 0x0034 CIR Configure Register
CIR Transmitter Register
CIR_TGLR_REG 0x0000 CIR Transmit Global Register
CIR_TMCR_REG 0x0004 CIR>Transmit Modulation Control’Register
CIR_TCR_REG 0x0008 CIR Transmit Control Register
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R R

CIR_IDC_H_REG 0x000C CIR Transmit Idle Duration threshold
Register

CIR_IDC_L_REG 0x0010 CIR Transmit Idle Duration threshold
Register

CIR_TICR_H_REG 0x0014 CIR Transmit Idle Counter Register

CIR_TICR_L_REG 0x0018 CIR Transmit Idle Counter Register

CIR_TEL_REG 0x0020 CIR TX FIFO empty Level Register

CIR_TXINT_REG 0x0024 CIR Transmit Interrupt Control Register

CIR_TAC_REG 0x0028 CIR Transmit FIFO Available Counter
Register

CIR_TXSTA_REG 0x002C CIR Transmit Status Register

CIR_TXT_REG 0x0030 CIR Transmit Threshold R)egister

CIR_DMA_REG 0x0034 CIR DMA Contraol ng%\ter

CIR_TXFIFO_REG 0x0080 > CIR Transmit{-ﬁF(/) Data Register

6.6.3 CIR Receiver F{Fastf iR
6.6.3.1 CIR_CTL_REG

fRizHhAt : 0x0000

2XIA{E: 0x0000_0000

g |A #RIAE

R

31:9 / /

/

8 RIW 0x0

v

CGPO
General Program Output (GPO) Control in CIR mode for TX Pin
0: Low level

1: High level

7:6 R/W 0x0

Active Pulse Accept Mode
00: Start to accept data after detect de-bounce pulse edge

01: Start to accept data after detect de-bounce pulse edge
10: Start to accept data after detect low voltage de-bounce pulse
11: Start to accept data after detect high voltage de-bounce pulse

5:4 R/W 0x0

CIR ENABLE
00~10: Reserved
11: CIR mode enable

3:2 / /

/

1 R/W 0x0

RXEN
Receiver Block Enable
0: Disable
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6.6.3.2

6.6.3.3

6.6.3.4

D TEMH B

1: Enable

0 R/W 0x0 GEN
Global Enable
A disable on this bit overrides any other<block or channel enables and
flushes all FIFOs.
0: Disable
1: Enable

CIR_RXCTL_REG

fRizihit : ox0010 ZRiA{E: 0x0000_0004

iIg |5 MINE iR

31:3 |/ / /

2 R/W Ox1 RPPI
Receiver Pulse Polarity Invert < >
0: Not invert receiver signal QQ
1: Invert receiver signal »

1:0 / / /

CIR_RXFIFO_REG

fmistbht : 0x0020 EXIA{E: 0x0000_0000

g | A MINME fak

31:8 |/ / /

7:0 R 0x0 Receiver Byte FIFO

CIR_RXINT 'REG

v

fRizihit : ox002C ZRiA{E: 0x0000_0000

iIg |5 MINE iR

31:16 |/ / /

15:8 R/W 0x0 RAL
RX FIFO Available Received Byte Level for interrupt and DMA request
TRIGGER_LEVEL=RAL +1

5 R/W 0x0 DRQ_EN
RX FIFO DMA Enable
0: Disable
1:Enable

Whensetto ‘1’ , the Receiver FIFO DRQ is asserted if reaching RAL.
The DRQ is de-asserted when condition fails.
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6.6.3.5

R/W

0x0

RAI_EN

RX FIFO Available Interrupt Enable
0: Disable

1: Enable

Whensetto ‘1’ , the Receiver FIFO IRQ is asserted if reaching RAL.

The IRQ is de-asserted when condition fails.

3:2

/

R/W

0x0

RPEI_EN

Receiver Packet End Interrupt Enable
0: Disable

1: Enable

R/W

0x0

ROI_EN

Receiver FIFO Overrun Interrupt Enable
0: Disable

1: Enable

CIR_RXSTA_REG

§ L

fRiEHAL : 0x0030

ZRiA{E: 0x0000_0000

E

Pl

RAIAE

D

31:15

/

/

14:8

R

0x0

RAC

RX‘FIFO Available Counter

0: No available data in RX FIFO

1: 1 byte available data in RX FIFO
2: 2 byte available data in'RX FIFO

64: 64 byte available data in RX FIFO

0x0

STAT
Status of CIR

0x0 - Idle

0x1 - busy

6:5

/

R/W

0x0

RA
RX FIFO Available
0::RX FIFO not available according its level

1: RX FIFO available according’its level

This bit is cleared by writinga ‘1

3:2

/
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6.6.3.6

R/W

0x0

RPE
Receiver Packet End Flag

0: STO was not detected. In CIR mode, one CIR symbol is receiving or
not detected.

1: STO field or packet abort symbol (7° b0000,000 and 8’ b0000,0000
for MIR and FIR) is detected. In CIR mode, one CIR symbol is received.

a0

This bit is cleared by writinga 1

R/W

0x0

ROI
Receiver FIFO Overrun
0: Receiver FIFO not overrun

1: Receiver FIFO overrun

This bit is cleared by writing a

CIR_CONFIG_REG

fRiEHhAL : 0x0034

ZRIA{E: 0x0000_1828

g

1A

RRIAE

R

31:25

/

/

24

R/W

0x0

SCS2
Bit2 of Sample Clock Select for CIR
This bit/is defined by.SCS bits below.

23

R/W

0x0

ATHC
Active Threshold Control for CIR

0x0 —ATHR in Unit of (Sample Clock)

0x1 —ATHR in Unit of (128*Sample Clocks)

22:16

R/W

0x0

ATHR
Active Threshold for CIR

These bits control the duration of CIR from Idle to Active State. The
duration can be calculated by ((ATHR +71)*(ATHC? Sample Clock:
128*Sample Clock)).

15:8

R/W

0x18

ITHR
Idle Threshold for CIR

The Receiver uses it to decide whether the CIR command has been
received. If there is no CIR signal on the air, the receiver is staying in
IDLE status. One active pulse will bring the receiver from IDLE status
to Receiving status. After the CIR is end, the inputting signal will keep
the specified level (high or low level) for a long time. The receiver can
use this idle signal duration to decide that it has received the CIR
command. The corresponding flag is asserted. If the corresponding
interrupt is enable, the interrupt line is asserted to CPU.

When the duration of signalikeeps one status (high or low level) for
the specified duration ( (ITHR + 1)*128 sample_clk ), this means that
the previous CIR command has been finished.

7:2

R/W

Oxa

NTHR
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Noise Threshold for CIR

When the duration of signal pulse (high or low level) is less than
NTHR, the pulse is taken as noise and should be discarded by
hardware.

0: all samplesare recorded into RX FIFO

1: If the signal is only one sample duration, it is taken as noise and
discarded.

2: If the signal is less than (<=) two sample duration, it is taken as
noise and discarded.

61: if the signal is less than (<=) sixty-one sample duration, it is taken
as noise and discarded.

1:0 R/W 0x0 SCS
Sample Clock Select for CIR
SCS2 | SCS[1] | SCS[0] | Sample Clock
0 0 0 ir_clk/64 >
8
0 0 1 ir_clk/128 o
0 e 0 ir_clk/256- 7
0 1 1 ir_clk/512
1 0 0 ir_clk
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
6.6.4  CIR Transmit & 7728
6.6.4.1 Cl&_TGLR_REG
fRgstht : 0x0000 RRIA{E: 0x0000_0000
iIg |5 MINE iR
31:8 |/ / /
7 R/W 0 IMS
Internal Modulation Select
0: the transmitting signal is not modulated
1: the transmitting signal is modulated internally
6:5 R/W 0 DRMC
duty ratio of modulated carrier is high level /low level.
0: low level is the one time of high level
1: low level is the two times of high level
2: low level is the three times of high level
3: reserved
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KRAD € R
4:3 / / /
TPPI
Transmit Pulse Polarity Invert
0: Not invert transmit pulse
2 R/W 0 1: Invert transmit pulse
1 R/W 0 TR
Transmit Reset
When this bit is set, the transmitting is reset. The FIFO will be flush,
the TIC filed and CSS field will be clean during Transmit Reset. This
field will automatically clean when the Transmit Reset is finished, and
the CIR transmitter will state Idle .
0 R/W 0 TXEN
Transmit Block Enable
0: Disable the CIR Transmitter
1: Enable the CIR Transmitter >
6.6.4.2 CIR_X_REG QQ
fRigiuht : ox0004 2RIA1E: 0x0000_009E
IE |ihiA RINE E15%
31:8 |/ / /
7:0 R/W Ox9E RFMC
Reference Frequency of modulated carrier.
Reference Frequency of modulated carrier based on a division of a
fixed functional clock(FCLK).The range of the modulated carrier is
usually 30KHZ to 60KHz.The most consumer electronics is 38KHz.
The default modulated carrier|is 38KHz when FCLK is 6MHz,> RFMC=
FCLK/N.
>
6.6.4.3 CIR_TCR.REG
fRizihit : ox0008 ZRiA{E: 0x0000_0002
IE |ihiA RINE E15%
31:8 |/ / /
7 R/W 0 CSS
Cyclical Pulse Start/Stop Control
Start to transmit when set to '1',
0: Stop when cleared to '0'. From start to stop, all data in FIFO must
be transmitted.
1: Start.
6:4.0( / / /
31 R/W 1 RCS
Reference Clock Select for CIR Transmit(>=1)
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6.6.4.4

6.6.4.5

6.6.4.6

001: CIR Transmit reference clock is ir_clk/2
010: CIR Transmit reference clock is ir_clk/4
011: CIR Transmit reference clock is ir_clk/8
100: CIR Transmit reference clock is ir_clk/64
101: CIR Transmit reference clock is ir_clk/128
110: CIR Transmit reference clock is ir_clk/256
111: CIR Transmit reference clock is ir_clk/512

0 R/W 0 TTS
Type of the transmission signal
0: The transmitting wave is single non-cyclical pulse.
1: The transmitting wave is cyclical short-pulse.
CIR_IDC_H_REG

fRfEHhAL : ox000C

ZRiA{E: 0x0000_0000

g | HiE MRIME E15%
31:8 |/ / / b
3.0 |R/W 0 IDC_H -
Idle/Duration Counter threshold(High 4 bit)
Idle Duration = 128*IDC*Ts (IDC = 0~4095)
CIR_IDC_L_REG

fRiEHAL : ox0010

ZRIA{E: 0x0000_0000

UE |AA RINE R
31:8.4"7/ / /
70 | R/W 0 IDC_L

Idle Duration Counter threshold(Low 8 bit)
Idle Duration = 128*IDC*Ts (IDC = 0~4095)

CIR_TICR_H_REG

fmistbht : ox0014

2XIA{E: 0x0000_0000

NE | AR RINE R
31:8 |/ / /
7:0 R/W 0 TIC_H

Transmit Idle Counter_H(High 8 bit)
it'should be reset when the transmitter active.

automatically, and should not be cleared to zero.

Count in 128*Ts (Sample Duration, 1/Fs) when transmitter is:idle, and

When this counter reaches the maximum value (OxFFFF), it will stop
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6.6.4.7 CIR TICR_L_REG
fRiEtuit : ox0018 2XIA1E: 0x0000_0000
IE |ihiA RINE E15%
31:8 |/ / /
7:0 R/W 0 TIC_L
Transmit Idle Counter_L(Low 8 bit)
Count in 128*Ts (Sample Duration, 1/Fs) when transmitter is idle, and
it should be reset when the transmitter active.
When this counter reach the maximum value (OxFFFF), it will stop
automatically, and should not be cleared to zero.
6.6.4.8 CIR_TEL.REG
fRizihit : 0x0020 ZRIA{E: 0x0000_0000
IE |ihiA INE E15%
31:8 |/ / / V -
7:0 R/W 0 TEL
TX FIFO empty Levelfor DRQ and IRQ.
TRIGGER_LEVEL=TEL+1
6.6.4.9 CIR_TXINT_REG
fRizihiL : 0x0024 ZRIA{E: 0x0000_0000
IE |ihiA RINE E15%
31:3.4 / / /
2¢ | /W 0 DRQ_EN
TX FIFO DMA Enable
0: Disable
1: Enable
Whensetto ‘1’ , the Tx FIFO DRQ is asserted if the number of the
transmitting data in the FIFO is less then the RAL. The DRQ is
de-asserted when condition fails.
1 R/W 0 TAI_EN
TX FIFO Available Interrupt Enable
0:Disable
1:Enable
0 R/W 0 TPEI_EN
Transmit Packet End Interrupt’Enable for Cyclical Pulse
0:Disable
1:Enable
MANFRIE©2021 TN ZBERIRBRAT. RE—TIRF 226



T&CH

6.6.4.10

6.6.4.11

TUL_EN

Transmitter FIFO under run Interrupt Enable for Non-cyclical Pulse

0: Disable
1: Enable

CIR_TAC_REG

fmisthht : ox0028

ZRIA{&: 0x0000_0128

g

1A

RRIAE

R

31:6

/

/

7:0

R

128

TAC

TX FIFO Available Space Counter

0: No available space in TX FIFO

1: 1 byte available space in TX FIFO
2: 2 byte availablespace in TX FIFO

<

128: 128 byte available spaceiin TX FIFO

v

©

CIR_TXSTA_REG

fRistbat : ox002c

2RIA{E: 0x0000_0000

g

1A

RRIAE

R

31:4

/

/

3
s

R

STCT

Status of CIR Transmitter
0xO0:Idle

Ox1:Active

This bit will automatically set when the controller begins transmit the

6

data in the FIFO. The 1 will last when the data in the FIFO. It will

3

automatically be cleaned to 0

transmitted.
The bit is for debug.

”

when all data in the FIFO is

DRQ
DMA Request Flag

Whensetto ‘1’ , the Tx FIFO DRQ is asserted if the number of the

transmitting data in the FIFO is
de-asserted when condition fails.

This bit is for debug.

less then the RAL. The DRQ is

R/W

TAI
TX FIFO Available Interrupt Flag
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6.6.4.12

6.6.4.13

0: TX FIFO not available by its level
1: TX FIFO available by its level

This bit is cleared by writinga ‘1

R/W

TPE
Transmitter Packet End Flag for Cyclical Pulse
0: Transmissions of address, control and data fields not completed

1: Transmissions of address, control and data fields completed

TUR
Transmitter FIFO Under Run Flag for Non-cyclical Pulse
0: No transmitter FIFO under run

1:Transmitter FIFO under run

This bit is cleared by writinga ‘1

CIR_TXT_REG

fRizHhit : 0x0030

2RIA{E: 0x0000_0000

g

1A

RRIAE

R

31:8

/

/

7:0

R/W

NCTT

Non-cyclical Pulse Transmit Threshold

The controller will trigger transmitting the data in the FIFO when the
databyte number has reach the Transmit Threshold set in this field.

CIR_DMA: CTL_REG

fRiEHAL : 0x0034

ZRiA{E: 0x0000_00A5

g

1A

RAIAE

R

31:8

/

/

7:6

R/W

00:dma_active is low
01:dma_active is high
10:dma_req

11:active is control by controller

R/W

0: active fall do not care ack

1: active fall must after detect ack is high

4:0

R/W

dma_active high after last signal is high
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6.6.4.14 CIR_TXFIFO_REG

fRiZtuit : 0x0080 2XIA1E: 0x0000_0000

IE |ihiA MINE E15%

31:8 |/ / /

7:0 W 0 Transmit Byte FIFO
When the transmitting is trigger, the data in the FIFO will be
transmitted until the data number has been transmitted finished.

6.7 PWMEO
6.7.1 HHR

PWMIERE8NPWMIEE, 34NPWMF: PWMOLRE, PWM23xd, PWMA4SHE, PWM673t, PWMOLxd
EHPWMOFIPWM LB AR, PWM23%dlEPWM2FIPWM3SEEHIRL, PWMASTEEPWMAFIRWMS @& 1AL,
PWM6E7 3t FRPWMEHIPWM7IEIE R, PWMX EEHR3ERIARM . 11 BT iz hl2s. QQ%‘EN%%EEE*EH&\ 1
NRIRIETEX KR 428 X

_ <&

FNPWMIEIE S HPWMES H FBHE 3 NIRRT BEs, PWAVIE S AU B $HE 5 24MaPLLAIAPB1 (100M) AT,
53 APz SR IR R IX EPWMIBIE I E Y SRS E IR, PWMIBIE AL E APWM iGN TNRE, HER 83T iER
BRA] it SRR SR BRI, SRERSEEIEOHZ~24/100MHz 2 8]

PWMIEIE R E BY 252 2B AR IR th o] STt fI AZORE , PWIMIEIE e 2I5MER L FHA RSB 16-bit fI5E T
HRUFEE LFOAMEFESFFEECRIR, PWMIEE IR ZISNEDT AR BifF16-bithA T SRR HRIEE TR
BEFEFEFRCAR, RIF2 D EFF2ECRIRFICFLREY(E AIASHH 1T E Hh SMERRI SRR,

PWM3 B] B B $117 B AL Sodil A\ SE X Bl fIPWMIRTZ X faitHe  ZPWM It ERY2 M@ E R prescalet
[E. periodZ 7728 {E18[E Bactive statet [z B, PWMNSHaIH B #NKHZ ; HPWMITHYRI4RIZIEX K L 281 (i RE,
PWM it 4g tH R ANFERX AYBIRR A XS, B AZ X RIFE X N\ BY B ] 4%,

PWIVIIEIE A & /IPW Mg tH T RE Sl Hte 4 A\ Thie , PWMIBB &S Bl B & 7 4 R ifr. Fo & APWMERIH ThBERY
S H16-bithAI #(8RA | Entire cycleff, PWMIBIE RIRERES L HlT; ECENFIRMATIRER, §ZPWM
BB RIMNE LA, PWMIBE R ERE 1 P lT, HPWMEEHHIEE TG, PWMIBIE RI#EAE
PRI, FHIRE EFOAS T RIAER R AL R Rl

PWMIZ ISR B & 90 T4 14

® 37 PWMIEE, 741 PWMR

o FEfoh. FEEAFI BT

o HEEIRWIA

o HEIRIEFEXRER, FEXATEAE

®  0-24/100M HHSTESERE, 0%-100% GZ=LERIE, f&R/INDHEE 1/65536

® T PwM Hth AR I\ i
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BR: W
6.7.2 PWM H1F2RTIER
RiRZ Eithik
PWM 0x40042800
BFaER fRisHuE R
PWM_PIER_REG 0x0000 PWM IRQ Enable Register
PWM_PISR_REG 0x0004 PWM IRQ Status Register
PWM_CIER_REG 0x0010 Capture IRQ Enable Register
PWM_CISR_REG 0x0014 Capture IRQ Status Register
PWM’PCCRO1_REG 0x0020 PWMO1 Clock Configuration Register
PWM_PCCR23_REG 0x0024 PWM23 Clock Configurati)on Register
<
PWM_PCCR45_REG 0x0028 PWMA45 Clock Configuration Register
PWM_PCCR67_REG 0x002C > PWM67 Clock,(@o/nfiguration Register
PWM_PDZCRO1_REG 0x0030 PWMO1 Dead Zone Control Register
PWM_PDZCR23_REG 0x0034 PWM23 Dead Zone Control Register
PWM_PDZCR45_REG 0x0038 PWMA45 Dead Zone Control Register
PWM_PDZCR67_REG 0x003C PWMG67 Dead Zone Control Register
PWM_PER_REG 0x0040 PWM Enable Register
PWM.CERZREG 0x0044 Capture Enable Register
PWM_PCR_REG 0x0060+0x0+N*0x20(N= 0~7) PWM Control Register
PWM_PPR_REG 0x0060+0x4+N*0x20(N=0~7) PWM Period Register
PWM_PCNTR_REG 0x0060+0x8+N*0x20(N= 0~7) PWM Count Register
PWM_CCR_REG 0x0060+0xC+N*0x20(N= 0~7) Capture Control Register
PWM_CRLR_REG 0x0060+0x10+N*0x20(N= 0~7) | Capture Rise Lock Register
PWM_CFLR_REG 0x0060+0x14+N*0x20(N=0~7) | Capture Fall Lock Register
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6.7.3
6.7.3.1

PWM ZFH1E2EHEIA
PWM_PIER_REG

R : 0x0000

ZRIA{E: 0x0000_0000

E |37

RAIAE

D

31:8 |/

/

7 R/W

0x0

PCIE7.

PWM channel 7 Interrupt Enable.

0: PWM channel 7 Interrupt Disable;
1: PWM channel 7 Interrupt Enable.

6 R/W

0x0

PCIE6.

PWM channel 6 Interrupt.Enable.

0: PWM channel 6 Interrupt Disable;

1: PWM channel 6 Interrupt Enable. Q\

5 R/W

0x0

PCIES.

PWM channeh5, Interrupt Enables

0: PWM channel 5 Interrupt:Disable;
1: PWM channel.5 Interrupt Enable.

4 R/W

0x0

PCIE4.

PWM channel 4 Intefrupt Enable.

0: PWM channel'4 Interrupt Disable;
1: PWM channel 4 Interrupt Enable.

3 R/W

Ox0

PCIE3.

PWM channel 3 Interrupt Enable.

0: PWM channel 3 Interrupt Disable;
1: PWM channel 3 Interrupt Enable.

2 R/W

0x0

PCIE2.

PWM channel 2 Interrupt Enable.

0: PWM channel 2 Interrupt Disable;
1: PWM channel 2 Interrupt Enable.

1 R/W

0x0

PCIE1.

PWM channel 1 Interrupt Enable.

0: PWM channel 1 Interrupt Disable;
1: PWM channel 1 Interrupt Enable.

0 R/W

0x0

PCIEO.

PWM channel O Interrupt Enable.

0: PWM channel 0 Interrupt-Disable;
1: PWM channel 0 Interrupt Enable.
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6.7.3.2 PWM_PISR_REG

Rzt : ox0004 #RIA{E: 0x0000_0000
iIg |5 MINE iR
31:8 |/ / /
7 R/W1C 0x0 PIS7.
PWM channel 7 Interrupt Status. When PWM channel 7 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear this bit.
Reads 0: PWM channel 7 interrupt is not pending.
1: PWM channel 7 interrupt is pending.
Writes 0: no effect.
1: Clear PWM channel’7 interrupt status.
6 R/W1C 0x0 PIS6.
PWM channel 6 Interrupt Status. When PWM &{annel 6 counter
reaches_ Entire Cycle Value, this bit is set 1 I::}Qhardware. Write 1 to
clear this bit.
Reads 0: PWM channel 6 interrupt.is no:c<pe/nding.
1:%WM channel 6'interrupt is pehding.
Writes 0: no effect.
1: Clear PWM channel 6 interrupt status.
5 R/W1C 0x0 PISS.
PWM channel 5 Interrupt Status. When PWM channel 5 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear this bit.
Reads 0: PWM channel 5 interrupt is not pending.
1: PWM channel 5 interrupt is pending.
Writes 0: no effect.
z 1: Clear PWM channel 5 interrupt status.
4 R/W1C 0x0 PIS4.
PWM channel 4 Interrupt Status. When PWM channel 4 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear thisbit.
Reads 0: PWM channel 4 interrupt is not pending.
1: PWM channel 4 interrupt is pending.
Writes 0: no effect.
1: Clear PWM channel 4 interrupt status.
3 R/W1C 0x0 PIS3.
PWM channel 3 Interrupt Status. When PWM channel 3 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear this bit.
Reads 0: PWM channel 3 interrupt is not pending.
1: PWM channel 3 interrupt is pending.
Writes 0: no effect.
1: Clear PWM channel 3 interrupt status.
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6.7.3.3

R/W1C

0x0

PIS2.

PWM channel 2 _Interrupt Status. When PWM channel 2 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear this bit.

Reads 0: PWM channel 2 interrupt is not pending.
1: PWM channel 2 interrupt is pending.
Writes O: no effect.
1: Clear PWM channel 2 interrupt status.

R/W1C

0x0

PIS1.

PWM channel 1 Interrupt Status. When PWM channel 1 counter
reaches Entire Cycle Value, this bit is set 1 by hardware. Write 1 to
clear this bit.

Reads 0: PWM channel 1 interrupt is not pending.
1: PWM channel 1 interrupt is pending.
Writes O: no effect.
1: Clear PWM channel 1 interrupt status.

R/W1C

0x0

PISO. 0@

PWM channel 0 Interrupt Status. When PWM,channel 0 counter
reaches Entire Cycle Value, this_bit)is ‘set'1 by hardware. Write 1 to
clear this bit. {

Reads 0: PWM channel 0 interrupt is not pending.
1: PWM channel O interrupt is pending.
Writes'0: no/effect.
1: Clear PWM channel 0 interrupt status.

PWM_CIER_REG

fmisbht : oxo010

2RIA{E: 0x0000_0000

=

1A

RRIAE

2%

31:16

/

/

15

R/W

0x0

CFIE7.

If this enable bit is set 1, when capture channel 7 captures falling
edge, it generates a capture channel 7 pending.

0: Capture channel 7 fall lock Interrupt disable;

1: Capture channel 7 fall lock Interrupt enable.

14

R/W

0x0

CRIE7.

If this enable bit is set 1, when capture channel 7 captures rising edge,
it generates a capture channel 7 pending.

0: Capture channel 7 rise lock Interrupt disable;

1: Capture channel 7 rise lock Interrupt enable.

13

R/W

0x0

CFIE6.

If this enable bit is set 1,"when capture channel 6 captures falling
edge, it generates a capture channel 6 pending.

0: Capture channel 6fall lock Interrupt disable;
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1: Capture channel 6 fall lock Interrupt enable.

12

R/W

0x0

CRIE6.

If this enable bit'is set 1, when capture channel 6 captures rising edge,
it generates a'capture channel 6 pending.

0: Capture channel 6 rise lock Interrupt disable;

1: Capture channel 6 rise lock Interrupt enable.

11

R/W

0x0

CFIES.

If this enable bit is set 1, when capture channel 5 captures falling
edge, it generates a capture channel 5 pending.

0: Capture channel 5 fall lock Interrupt disable;

1: Capture channel 5 fall lock Interrupt enable.

10

R/W

0x0

CRIES.

If'this enable bit is set 1, when'capture channel 5 captures rising edge,
it generates a capture channel 5 pending.

0: Capture channel 5 rise lock Interrupt disable;

> >
1: Capture channel5rise lock Interrupt enable.Q\

R/W

0x0

v
CFIE4.

v
If this en\@ble bit is set 1, when captu§€ channel 4 captures falling
edge, it generatesa capture channel 4 pending.

0: Capture channel'4 fall lock Interrupt disable;
lsCapture channel 4 fall lock Interrupt enable.

R/W

0x0

CRIE4.

If this enable bit is set 1, when capture channel 4 captures rising edge,
it generates a capture channel 4 pending.

O:Capture channel 4 rise lock Interrupt disable;

1: Capture channel 4 rise lock Interrupt enable.

R/W

0x0

CFIE3.

If this enable bit is set'1, when capture channel 3<captures falling
edge, it generates a capture channel 3 pending.

0: Capture channel 3 fall lock Interrupt disable;

1: Capture channel 3 fall lock Interrupt enable.

R/W

0x0

CRIE3.

If this enable bit is set 1, when capture channel 3 captures rising edge,
it generates a capture channel 3 pending.

0: Capture channel 3 rise lock Interrupt disable;

1: Capture channel 3 rise lock Interrupt enable.

R/W

0x0

CFIE2.

If this enable bit is set 1, when capture channel 2 captures falling
edge, it generates a capture channel 2 pending.

0: Capture channel 2 fall lock Interrupt disable;

1 Capture channel 2 fall lockdnterrupt enable.

R/W

0x0

CRIE2.

If this enable bit is set 1, when capture channel 2 captures rising edge,
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6.7.3.4

it generates a capture channel 2 pending.
0: Capture channel 2 rise lock Interrupt disable;

1: Capture channel 2 rise lock Interrupt enable.

R/W

0x0

CFIEL.

If this enable bit is set 1, when capture channel 1 captures falling
edge, it generates a capture channel 1 pending.

0: Capture channel 1 fall lock Interrupt disable;

1: Capture channel 1 fall lock Interrupt enable.

R/W

0x0

CRIEL.

If this enable bit is set 1, when capture channel 1 captures rising edge,
it generates a capture channel 1 pending.

0: Capture channel 1 rise lock Interrupt disable;

1:Capture channel 1 rise lock Interrupt enable.

R/W

0x0

CFIEQ.

If this enable bit is set 1, when capture channel @ captures falling
edge, it generates a capture channel 0 pending.«&\

0: Capture channel 0 fall lock Interrupt disable;>
1: Capture channel O fall lock Interrupt g@ble.

R/W

0x0

CRIEQ.

If this enable bit is set 1, when capture channel 0 captures rising edge,
itigenerates alcapture channel 0 pending.

0: Capture channel O rise lock Interrupt disable;

1: Capture channelO rise lock Interrupt enable.

PWM_CISR_REG

fRiEHAL : ox0014

ZRiA{E: 0x0000_0000

g

Pl

RAIAE

2D

31:8

/

/

15

R/W1C

0x0

CFIS7.
Capture channel 7 falling lock interrupt status.

When capture channel 7 captures falling edge, if capture channel 7
fall lock interrupt (CFIE7) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel 7 interrupt is not pending.
1: Capture channel 7 interrupt is pending.

Writes 0: no effect.

1: Clear capture channel 7 interrupt status.

14

R/W1C

0x0

CRIS7.
Capture channel 7 rising lock interrupt status.

When capture channel 7 captures rising edge, if capture channel 7
rise lock interrupt (CRIE7) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.
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Reads 0: Capture channel'7 interrupt is not pending.
1: Capture channel 7 interrupt is pending.
Writes 0: no effect.

1: Clear capture channel 7 interrupt status.

13

R/W1C

0x0

CFIS6.
Capture channel 6 falling lock interrupt status.

When capture channel 6 captures falling edge, if capture channel 6
fall lock interrupt (CFIE6) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel 6 interrupt is not pending.
1: Capture channel 6 interrupt is pending.

Writes O: no effect.

1: Clear capture channel'6 interrupt status.

12

R/W1C

0x0

CRIS6.
Capture channel 6 rising lock interrupt status. 4
When capture channel 6 captures rising ed Q\h‘ capture channel 6
rise lock interrupt (CRIE6) is enabled, this bit is-set 1 by hardware.

Write 1 to clear this bit. &Y
ReadsO: E>apture channel6 interrupt is ;{ot pending.

1: Capture channel 6 interruptiis pending.

Writes 0: no effect.

1: Clear capture channel 6 interrupt status.

11

R/W1C

0x0

CFIS5.
Capture channel 5 falling lock interrupt status.

When capture channel 5 captures falling edge, if capture channel 5
fall lock interrupt (CFIE5) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel5 interrupt is not pending.
1: Capture channel 5 interrupt is pending.

Writes O: no effect.

1: Clear capture channel 5 interrupt status.

10

R/W1C

0x0

CRISS5.
Capture channel 5 rising lock interrupt status.

When capture channel 5 captures rising edge, if capture channel 5
rise lock interrupt (CRIE5) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.
Reads 0: Capture channel 5 interrupt is not pending.
1: Capture channel 5 interrupt is pending.
Writes 0: no effect.

1: Clear capture channel 5 interrupt status.

R/W1C

0x0

CFI1S4.
Capture channel 4 falling lock interrupt status.

When capture channel 4 captures falling edge, . if capture channel 4
fall lock interrupt(CFIE4) is enabled, this bit is set 1 by hardware.
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Write 1 to clear this bit.

Reads 0: Capture channel 4 interrupt is not pending:
1: Capture channel 4 interrupt is pending.

Writes 0: no‘effect.

1: Clear capture channel 4 interrupt status.

8 R/W1C

0x0

CRIS4.
Capture channel 4 rising lock interrupt status.

When capture channel 4 captures rising edge, if capture channel 4
rise lock interrupt (CRIE4) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.
Reads 0: Capture channel 4 interrupt is not pending.
1: Capture channel 4 interrupt is pending.
Writes 0: no effect.

1: Clear capture channel 4 interrupt status.

7 R/W1C

0x0

CFIS3.
Capture channel 3 falling lock interrupt status. Q\

-
When capture channel 3 captures falling edge,. if capture channel 3
fall lock interrupt (CFIE3) is enableds this bit'is set 1 by hardware.
Writed t<§>clear this bit. 4
Reads 0: Capture channel 3 interrupt is not pending.

1: Capture channel 3 interrupt is pending.
Writes 0: no/effect.

1: Clear.capture channel 3 interrupt status.

6 R/W1C

0x0

CRIS3.
Capture channel 3 rising lock interrupt status.

When capture channel 3 captures rising edge, if capture channel 3
fise lock interrupt (CRIE3) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.
Reads 0: Capture channel 3 interrupt is not pending.
1: Capture channel 3 interrupt is pending.
Writes 0: no effect.

1: Clear capture channel 3 interrupt status.

5 R/W1C

0x0

CFIS2.
Capture channel 2 falling lock interrupt status.

When capture channel 2 captures falling edge, if capture channel 2
fall lock interrupt (CFIE2) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel 2 interrupt is not pending.
1: Capture channel 2 interrupt is pending.

Writes 0: no effect.

1: Clear capture channel 2 interrupt status.

4 R/W1C

0x0

CRIS2.

Capture channel 2 rising lock interrupt status.

When capture channel 2 captures rising edge, if capture channel 2
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R R

rise lock interrupt (CRIE2) is enabled, this bit is set 1 by hardware.
Write 1 to clear this bit.
Reads 0: Capture channel 2 interrupt is not pending.
1: Capture channel 2 interrupt is pending.
Writes O: no effect.

1: Clear capture channel 2 interrupt status.

3 R/W1C

0x0

CFIS1.
Capture channel 1 falling lock interrupt status.

When capture channel 1 captures falling edge, if capture channel 1
fall lock interrupt (CFIE1) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel 1 interrupt is not pending.
1: Capture channel 1 interrupt is pending.

Writes 0: no effect.

1: Clear capture channel 1 interrupt status.

2 R/W1C

0x0

CRIS1. S

Capture channel 1 rising lock interrupt status.

v
When capture. channel 1 captures risin@edge, if capture channel 1
rise lock interrupt (CRIEL)iis enabled, this bit'lis'set 1 by hardware.

Write 1 to clear this bit.
Reads 0: Capture channel 1 interrupt is not pending.
1: Capture channel 1'interrupt is pending.
Writes 0: no effect.

1: Clear capture channel 1 interrupt status.

1 R/W1C

0x0

CFISO.
Capture channel 0 falling lock interrupt status.

When capture channel 0 captures falling edge, if capture’channel 0
fall lock interrupt (CFIEQ) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.

Reads 0: Capture channel 0 interrupt is not pending.
1: Capture channel O interrupt is pending.

Writes 0: no-effect.

1: Clear capture channel 0 interrupt status.

0 R/W1C

0x0

CRISO.
Capture channel 0 rising lock interrupt status.

When capture channel 0 captures rising edge, if capture channel 0
rise lock interrupt (CRIEQ) is enabled, this bit is set 1 by hardware.

Write 1 to clear this bit.
Reads 0: Capture channel 0 interrupt is not pending.
1: Capture channel O interrupt is pending.
Writes O: no effect.

1: Clear capture channel 0 interrupt status.
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6.7.3.5

6.7.3.6

PWM_PCCRO1_REG

fRiEHAL : 0x0020

2XIA1E: 0x0000_0000

E

Pl

RAIAE D

31:9

/

/ /

8:7

R/W

0x0 PWMO1_CLK_SRC.

Select PWMO1 clock source.
00: 24M_PLL

01: APB1

Others: /

R/W

0x0 PWMO1_CLK_SRC_BYPASS_TO_PWML1.
Bypass PWMO1 clock source.to PWM1 output.
0: not bypass

1: bypass

R/W

0x0 PWMO01_CLK_SRC_BYPASS_TO_PWMO. o

Bypass PWMO1 clock source to PW.AVO ‘output.
2 >

0: notdbypass

1: bypass

R/W

0x0 PWMO01_CLK_GATING.
Gating clock for PWMO1.
0: Mask

1: Pass

0:3

R/W

0x0 PWMO1_CLK_DIV_M.
PWMOL1 clock divide M
0000: /1

0001: /2

0010: /4

0011:/8

0100: /16

0101: /32

0110: /64

0111:/128

1000: /256

others: /

PWM_PCCR23_REG

fRiEHAL : 0x0024

ZRiA{E: 0x0000_0000

e

Pl

RAIAE D%

31:9

/

/ /
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6.7.3.7

8.7

R/W

0x0

PWM23_CLK_SRC_SEL.
Select PWM23 clock source.
00: 24M_PLL

01: APB1

Others: /

R/W

0x0

PWM23_CLK_SRC_BYPASS_TO_PWMS3.
Bypass PWM23 clock source to PWM3 output.
0: not bypass

1: bypass

R/W

0x0

PWM23_CLK_SRC_BYPASS_TO_PWM2.
Bypass PWM23 clock source to PWM2 output.
0:not bypass

1: bypass

R/W

0x0

PWM23_CLK_GATING >
Gating clock for PWM23. &
0: Mask

1: Pass <y~

0:3

R/W

0x0

PWM23_CLK_DIV_M.
PWM23 clock divide M
0000: /1

0001: /2

0010: /4

0011: /8

0100: /16

0101: /32

0110: /64

0111:/128

1000: /256

others: /

PWM_PCCR45_REG

fRisthht : ox0028

2XIA{E: 0x0000_0000

g

1A

RRIAE

R

31:9

/

/

8:7

R/W

0x0

PWM45_CLK_SRC_SEL.
Select PWM45 clock source.
00: 24M_PLL

01: APB1

Others: /

R/W

0x0

PWM45_CLK_SRC_BYPASS_TO_PWMS5.
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6.7.3.8

Bypass PWM45 clock source to PWMS5 output.
0: not bypass
1: bypass

R/W

0x0 PWMA45_CLK_SRC_BYPASS_TO_PWMA4.
Bypass PWMA45 clock source to PWM4 output.
0: not bypass

1: bypass

R/W

0x0 PWMA45_CLK_GATING.
Gating clock for PWM45.
0: Mask

1: Pass

0:3

R/W

0x0 PWM45_CLK_DIV_M.
PWMA45 clock divide M
0000: /1

0001: /2

0011:/8
<O
0100:/16
0101: /32
0110: /64
0111: /128
1000: /256
others: /

0010: /4 >

PWM_PCCR67_REG

fRizit : oxo02c

ZXiA{E: 0x0000_0000

fus

Pl

FAIAE D

31:9

/

/ /

8:7

R/W

0x0 PWM67_CLK SRC_SEL.
Select PWM67 clock source.
00: 24M_PLL

01: APB1

Others: /

R/W

0x0 PWM67_CLK_SRC_BYPASS_TO_PWM?7.
Bypass PWMG67 clock source to PWM7 output.
0: not bypass

1: bypass

R/W

0x0 PWM67_CLK_SRC_BYPASS “TO_PWMS6.
Bypass PWMG67 clock source to PWMG6 output.
0: not bypass
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6.7.3.9

6.7.3.10

1: bypass

R/W

0x0 PWM67_CLK_GATING.
Gating clock for PWM67.
0: Mask

1: Pass

0:3

R/W

0x0 PWM67_CLK_DIV_M.
PWM67 clock divide M
0000: /1

0001: /2

0010: /4

0011:/8

0100: /16

0101: /32

0110: /64

0111:/128

1000: /256

others: / b

PWM_PDZCRO1_REG

fRizHhat : 0x0030

2RIA{E: 0x0000_0000

E | A #RIAE R
15:8 | R/W 0x0 PDZINTVO1.
PWMO1 Dead Zone interval value.
71 |/ / /
0 R/IW 0x0 PWMO1_DZ_EN.
7

PWMO1 Dead Zone enable.
0: Dead Zone disable

1: Dead Zone enable.

PWM_PDZCR23_REG

fRizHhit : ox0034

2XIA{E: 0x0000_0000

E | A #RIAE R
15:8 | R/W 0x0 PWM23_DZ_INTV.
PWM23 Dead Zone interval value.
71 |/ / /
0 R/W 0x0 PWM23_DZ_EN.

PWMZ23 Dead Zone enable.
0: Dead Zone disable

1: Dead Zone enable.
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6.7.3.11

6.7.3.12

6.7.3.13

PWM_PDZCR45_REG

fRIEHuAL : ox0038

2XIA1E: 0x0000_0000

IE |ihiA RINE E15%
15:8 R/W 0x0 PWM45_DZ_INTV.
PWMA45 Dead Zone interval value.
7:1 / / /
0 R/W 0x0 PWMA45_DZ_EN.
PWMA45 Dead Zone enable.
0: Dead Zone disable
1: Dead Zone enable.
PWM>PDZCR67_REG
fRizihit : ox003C ZRiA{E: 0x0000_0000
IE |ihiA RINE E15%
15:8 | R/W 0x0 PWM67.DZ INTV. '
PWMG67 Dead Zone interval value.
7:1 / / /
0 R/W 0x0 PWM67_DZ_EN.
PWMG67 Dead Zone enable.
0: Dead Zone disable
1: Dead Zone enable.
PWM_PER_REG
fRizihiL : ox0040 ZRiA{E: 0x0000_0000
IE |ihiA FINE E15%
31:1 |/ / /
7 R/W 0x0 PWM7_EN.
When enable PWM, the 16-bit up-counter starts working and PWM
channel7 is permitted to output PWM waveform.
0: PWM disable
1: PWM enable.
6 R/W 0x0 PWM6_EN.
When enable PWM, the 16-bit up-counter starts working and PWM
channel6 is permitted to output PWM waveform.
0: PWM disable
1: PWM enable.
5 R/W 0x0 PWMS5_EN.
When enable PWM, the 16-bit up-counter starts working and PWM

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF] 243



T&CH

6.7.3.14

channel5 is permitted to output PWM waveform.
0: PWM disable
1: PWM enable.

R/W

0x0

PWM4_EN:

When enable PWM, the 16-bit up-counter starts working and PWM
channel4 is permitted to output PWM waveform.

0: PWM disable
1: PWM enable.

R/W

0x0

PWM3_EN.

When enable PWM, the 16-bit up-counter starts working and PWM
channel3 is permitted to output PWM waveform.

0: PWM disable
1:PWM enable.

R/W

0x0

PWM2_EN.

When enable PWM, the 16-bit up-counter starts working and PWM
channel2 is permitted to output PWM wavefor@x
&

0: PWM disable
1: PWM enable. \<>/

R/W

0x0

PWM1_EN.

When enable PWM, the 16-bit up-counter starts working and PWM
channell is permitted to output PWM waveform.

0: PWM disable
1: PWM enable.

R/W

0x0

PWMO_EN.

When enable PWM, the 16-bit up-counter starts working and PWM
channelO is permitted to output PWM waveform.

0: PWM disable
1: PWM enable.

PWM_CERLREG

fRizHhit : ox0044

2RIA{E: 0x0000_0000

g

1A

RRIAE

R

31:8

/

/

7

R/W

0x0

CAP7_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channel7 is permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

R/W

0x0

CAP6_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channel6 is permitted to capture external falling edge or
rising edge.
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6.7.3.15

0: Capture disable

1: Capture enable.

5 R/W

0x0

CAP5_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channel5 is permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

4 R/W

0x0

CAP4_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channeld is permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

3 R/W

0x0

CAP3_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channel3 is permitted to capture @(\ternal falling edge or
rising edge.

0: Capture disable &7
1: Capturgenable. {

2 R/W

0x0

CAP2_EN.

When enable capture [function, the 16-bit up-counter starts working
and capture/channel? jis permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

1 R/W

0x0

CAP1_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channell is permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

0 R/W

0x0

CAPO_EN.

When enable capture function, the 16-bit up-counter starts working
and capture channel is permitted to capture external falling edge or
rising edge.

0: Capture disable

1: Capture enable.

PWM_PCR_REG

{R#zHHE : 0x60+0x0+N*0x20

ZRIA{E: 0x0000_0000

(N=0~7)
AUE | AR RINE R
31:13 |/ / /
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6.7.3.16

11

0x0

PWM_PERIOD_RDY.

PWM period register ready.

0: PWM period register is ready to write
1: PWM period register is busy.

10

R/W1S

0x0

PWM_PUL_START.
PWM pulse output start.
0: no effect

1: output 1 pulse.

After finishing configurating for outputting pulse, set this bit once and
then PWM would output one pulse. After the pulse is finished, the bit
will be cleared automatically.

R/W

0x0

PWM_MODE.
PWM output mode select.
0: cycle mode

1: pulse mode.

R/W

0x0

PWM_ACT_STA: >
PWM active state. »

0: Low_Lével
1: High Level.

7:0

N

R/W

0x00

PWM_PRESCAL_K.
PWM pre-scale K, actual pre-scale is (K+1).
K =0, actual pre-scale: 1
K =1, actual pre-scale: 2
K'=2, actual pre-scale: 3
K =3, actual pre-scale: 4

K = 255, actual pre-scale: 256.

PWM_PPRAREG

Rzl :0x60+0x4+N*0x20

(N=0"~7)

ZRiA{E: 0x0000_0000

=

1A

RRIAE

R

31:16

R/W

0x0000

PWM_ENTIRE_CYCLE.

Number of the entire cycles in the PWM clock.
0=1cycle

1=2cycles

N'= N+1 cycles

If the register need to be modified dynamically, the PCLK should be
faster than the PWM CLK".

15:0

R/W

0x0000

PWM _ACT_CYCLE.
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6.7.3.18

6.7.3.19

Number of the active cycles in the PWM clock.
0=0cycle
1=1cycles

N = N cycles

PWM_PCNTR_REG

{R¥sHhHE :0x60+0x8+N*0x20
(N=0~7)

2XIA{E: 0x0000_0000

g | A MINME fak
31:16 |/ / /
15:0 R 0x0000 On PWM output or capture’input, reading this register could get the
current value of the PWM 16bit up-counter.
>
PWM_CCR_REG oY
- - <&

{R#sHhHE : 0x60+0xC+N*0x20
(N=0~7)

2RIA{E: 0x0000_0000

g |A #RIAE

R

31:3 / /

/

2 R/W 0x0

CRLF.

When capture channel captures rising edge, the 16-bit up-counter’ s
current value is latched to CRLR and then this bit is set 1 by hardware.

Werite 1 to clear this bit.

1 R/W 0x0

CFLF.

When capture channel captures falling edge, the 16-bit up-counter’ s
current value is latched to CFLR and then this bit is set 1 by hardware.

Write 1 to clear-this bit.

0 R/W 0x0

CAPINV.

Inversing the signal inputted form capture channel before capture
channel's 16bit counter.

0: not inverse

1: inverse

PWM_CRLR_REG

{RfzHiE : 0x60+0x10+N*0x20
(N=0~7)

ZRiA{E: 0x0000_0000

AE | iR RINE R
31:16 |/ / /
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R R

15:0

R 0x0000

When capture channel captures rising edge, the 16-bit up-counter’ s
current value is latched to this register.

6.7.3.20 PWM_CFLR_REG

fmisHbht : 0x60+0x14+N*0x20 | ERIA{E: 0x0000_0000

(N=0~7)

g | A MINME fak

31:16 |/ / /

15:0 R 0x0000 When capture channel captures falling edge, the 16-bit up-counter’ s
current value is latched to this register.

6.8 EBE-FIZ[O(1SO07816)
6.8.1 LR

BREFIRFEHECCRIZERANE

BEREUE. REBUE. RAREL

FEFEWT:

2 #F 1S0/IEC 7816-3:1997(E)F1 EMV2000(4.0)F13E
MITREE R RAIEFAHRNTIEE, 4F:

B REBUENMERE

mR/RAEM

B [7EEL(ATR)HE NZEEEIL

B, HEEE

SeHRFRT VAR PR A L AF R
AEENEHNETES

S FFE ARBE Y

B T=0, BEY¥NIFRHER

B T=1, REFNTHEHR

128 {iI FIFO A3 F ¥R & IXFNE I,

¥ FIFO T BB ZWRAIE RE X (5 128 1i)
SR ECERERTThAE

B ERE-REmEE

B BEE-REIE]

B (RIFBYE]

W EBEYITET 23

< 4
QQ

S Re R Z B AR R B ST 25, ?:%'J%%ju}m:f?c?éﬂ’] SRER RIS,
R B (UATRIR e, SRS,
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o  IREFSFEMEMIEISO 7816 FIE EMV &

6.8.2  IheEiER
6.8.2.1 IEIRIEE

SCRIZEEEE I T EIFfT
6- 9 SCR IZIEERE

Smart Card Reader

/«_ SCR Vce
| n] scr ——p» SCR Clk
y . SCR — Clock .
Z&l—r\ Registers e = SCR f——» SCR Rst
| Interface
1 . =P SCRIO
$ N
SCR
APB N Controller,
yd ANEY N TX FIFO ~— SCR Vppen
N “<— SCR Vpppp
e
8
< RX FIFO 4—§>— SCR Det
I 3V
; R
\> y
6.8.22 IZOES
SCR B E S W T &RFIT
& 6-2SCRIEORES
ES3 - i)
SCR_CLK Clock of SCR 0]
SCR_RST Reset signal 0]
SCR1IO Data signal I/0
SCR_DET Card detect signal |
SCR_PWREN Smart card power enable 0]
SCR_VPPEN Smart card program power enable 0]
SCR_VPPPP Smart Card Vpp Pause and Prog 0]

6.8.2.3 EHINFHHBEK

6- 10 SCR |

O Pad 1EE
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xrAD €22) TecH TR

+Veo
SCI
SCO [i|

{ I/O pad } » SCIO
GND
AN
SCIO EIFEEZ LRI,
6.8.2.4 HS4FMY
6.8.2.5 SCRAE (i N <
&
6-11 SCR 2 SN F1EE v
T1 T2 13 P
vee / |
o
RST / |
T ta | i
e e e e e e e e
w N/ |
R T i it et
w XY 7 A
3/’\/<.L\)(‘~\i s
: Undefined 1 | : Card Answer
R 6-3SCR AENNFER
8% 2 =/IVME HAE =AE ==K v
Reset Hold Time tb 400 - - Tclk
/ ta - - 200 Tclk
/ tc 400 - 40000 Telk

AURERI(RSTRATFRBRE, VCGER, EOIRER/ODTEHUEIR, CKEH—EGEMRERN
BES), RESFTREN. FREREMMABLTAES.

UNE6-1IFRR, BISHSSIETIETEfEATOLK, 7ECLK (T1 + ta)/S5200 NS ShA HA(BYAER), EREZIGI/038
ENERTRHES, SEARBECKESEE (T1+tb) HEZ/E, BRTFSERETREE L4004
BISHEHE (IERt) . MRSTREHEDTE, BOIGERKI0LEHIRE,
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{EBTIE]TbEY, RSTHRE F=BIFIRE. /O LM RIZTERST E(T2 + to)f5 5 L F34 2 [FHY400%!400008%
FERAGER) 2 B) 8. WNRMNZ&HEE400008hAFIA, FORENNITEEBERE,
6.8.2.6 SCR S (i

B 6-12 SCR ASNNFEE

T4 T5

VCC

te

RST _\ / o
i _\5_/_\_[_____________—_____________—____-
o x\«//\/;\/y R Y

Undchlined Seami QQ\
% 6-4SCRAEINFER e ©7
S 0 B/MVE BRI XM i
/ td - - 200 Tclk
/ te 400 - - Tclk
/ tf 400 - 40000 Tclk

AEMNSREMNRE, BOKREAESEEERZEMNF, BMEERSZEMN, BARETEEWARRE
{UFFFTSAATONF4 464 (=12 X _372) MEIsHEHARY, FRBNAEMFFTORRISZ [Fo
SAEl6-12P7R, SVCCRCKESRERE, BOREAETINZIETERTIZE AREBF (GERtedtE) %k

RECRENL FRSTREHRFE IR /ER9200 B HEARAR, FFI/OIRENSHEFRS (RERtdEE) o H
RSTERFEETIASHY, EOIRERZBEI/0_LAPIRES.

ETSEIZI, RSTIRETHHETRS. /O LBINERAERST EFAMRSF (T5+tf) BY{E)/5HI400%]4000087
WA (ER) zZiEFFis. MNREZRLEEI0000¢0AFE, EOIRENHITERERE.

6.8.3 1SO7816 BF1FEE5IR

BIRE Eihk

SCR 0x40044C00

HFdRa Rt -

SCR_CSR_REG 0x0000 Smart Card Reader Control and Status
Register

SCR_INTEN_REG 0x0004 Smart Card Reader < Interrupt Enable
Register 1
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6.8.4
6.8.4.1

R W
SCR_INTST_REG 0x0008 Smart Card Reader Interrupt Status
Register 1
SCR_FCSR_REG 0x000C Smart Card Reader FIFO Control and Status
Register
SCR_FCNT_REG 0x0010 Smart Card Reader RX and TX FIFO Counter
Register
SCR_RPT_REG 0x0014 Smart Card Reader RX and TX Repeat
Register
SCR_DIV_REG 0x0018 Smart Card Reader Clock and Baud Divisor
Register
SCR_LTIM_REG 0x001C Smart Card Reader Line Time Register
SCR_CTIM_REG 0x0020 Smiart Card Reader Character Time Register
SCR_LCTLR_REG 0x0030 Smart Card Reader Line Control Register
2
8
SCR_FSM_REG 0x003C Smart Card Reader 5§1VI Register
SCR_DT_REG 0x0040 Smart Card R\e@p‘ér Debounce Time Register
SCR_FIFO_REG 0x0100 Smart Card Reader RX and TX FIFO Access
Point
SCR_VER_REG 0x03FC Smart Card Reader Version Register
1507816 B FasiEiR
SCR_CSR_REG

R : 0x0000

ZRiA{E: 0x0000_0000

g | iAin MINE R
31 R 0x0 SCDET
Smart Card Detected
This bitis setto ‘1’ when the scdetect input is active at least for a
debounce time.
30:25 |/ / /
24 R/W 0x0 SCDETPOL
Smart Card Detect Polarity
This bit set polarity of scdetect signal.
0: Low Active
1: High Active
23:22 ||R/W 0x0 Protocol Selection (PTLSEL)
0x0 - T=0.
0x1 - T=1, no character repeating and no guard time is used when
T=1 protocol is selected.
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0x2 — Reserved
0x3 — Reserved
21 R/W 0x0 ATRSTFLUSH
ATR Start Flush FIFO
When enabled, both FIFOs are flushed before the ATR is started.
20 R/W 0x0 TSRXE
TS Receive Enable
Whensetto ‘1’ , the TS character (the first ATR character) will be
store in RXFIFO during card session.
19 R/W 0x0 CLKSTPPOL
Clock Stop Polarity
The value of the scclk output-during the clock stop state.
18 R/W 0x0 PECRXE -
Parity Error Character Receive Enable Q\
Enables storage of the characters received \ﬁith wrong parity in RX
FIFO. >
9 <
17 R/W 0x0 MSBFE
MSB First
When high, inverse bit\ordering convention (msb to Isb) is used.
16 R/W 0x0 DATAPOL
Data Polarity
When high, inverse level convention is used (A=" 1’ ,z=" 0 ).
15:12 |/ / /
11 R/W 0x0 DEACT
4 Setting of this bit initializes the deactivation sequence. When the
deactivation is finished, the DEACT bit is automatically cleared.
10 R/W 0x0 ACT
Activation. Setting of this bit initializes the activation sequence. When
the activation is finished, the ACT bit iscautomatically cleared.
9 R/W 0x0 WARMRST
Warm Reset Command. Writing ‘1’ to this bit initializes Warm
Reset of the Smart Card. This bit is always read as ‘0’
8 R/W 0x0 CLKSTOP
Clock Stop. When this bit is asserted and the smart card 1/0 line is in
‘7’ state, the SCR core stops driving of the smart card clock signal
after the CLKSTOPDELAY time expires. The smart card . clock is
réstarted immediately after the CLKSTOP signal is deasserted. New
character transmission can e started after CLKSTARTDELAY time. The
expiration of both times‘is signaled by the CLKSTOPRUN bit in the
interrupt registers.
7:3 / / /
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6.8.4.2

B W
2 R/W 0x0 GINTEN
Global Interrupt Enable. When high, IRQ output assertion is enabled.
1 R/W 0x0 RXEN
Receiving Enable. When enabled the<characters sent by the Smart
Card are received by the UART and stored in RX FIFO. Receiving is
internally disabled while a transmission is in progress.
0 R/W 0x0 TXEN
Transmission Enable. When enabled the characters are read from TX
FIFO and transmitted through UART to the Smart Card.
SCR_INTEN_REG
fRigiuit : oxo004 2XIA{E: 0x0000_0000
L& | iR MINE U
31:24 |/ / / >
23 |RW 0x0 SCDEA &
Smart Card Deactivation Interrupt Enable. .
22 R/W 0x0 SCACT
Smart Card Activation Interrupt Enable.
21 R/W 0x0 SCINS
Smart Card Inserted Interrupt Enable.
20 R/W 0x0 SCREM
Smart Card Removed Interrupt Enable.
19 R/W 0x0 ATRDONE
ATR Done Interrupt Enable.
187 R/W 0x0 ATRFAIL
ATR Fail Interrupt Enable.
17 R/W 0x0 C2CFULL
Two Consecutive Characters Limit Interrupt Enable.
16 R/W 0x0 CLKSTOPRUN
Smart Card Clock Stop/Run Interrupt Enable.
15:13 | / / /
12 R/W 0x0 RXPERR
RX Parity Error Interrupt Enable.
11 R/W 0x0 RXDONE
RX Done Interrupt Enable.
10 R/W 0x0 RXFIFOTHD
RX FIFO Threshold Interrupt Enable.
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6.8.4.3

9 R/W 0x0 RXFIFOFULL
RX FIFO Full Interrupt Enable.

8:5 / / /

4 R/W 0x0 TXPERR
TX Parity Error Interrupt Enable.

3 R/W 0x0 TXDONE
TX Done Interrupt Enable.

2 R/W 0x0 TXFIFOTHD
TX FIFO Threshold Interrupt Enable.

1 R/W 0x0 TXFIFOEMPTY
TX FIFO Empty Interrupt Enable.

0 R/W 0x0 TXFIFODONE
TX FIFO Done Interrupt Enable. < >

SCR_INTST_REG >

fRizihit : ox0008 ZRiA{E: 0x0000_0000

iIg |5 MINE iR

31:24 |/ / /

23 R/W1C 0x0 SCDEA
Smart Card Deactivation Interrupt. When enabled, this interrupt is
asserted after the Smart Card deactivation sequence is complete.
Write ‘1’ to clear.

22 R/W1C 0x0Q SCACT

> Smart Card Activation <Interrupt. When enabled, this interrupt is

asserted after the Smart Card activation sequence is.complete.
Write ‘1’ to clear.

21 R/W1C 0x0 SCINS
Smart Card Inserted Interrupt. When enabled, this interrupt s
asserted after the smart card insertion.
Write ‘1’ to clear.

20 R/W1C 0x0 SCREM
Smart Card Removed Interrupt. When enabled, this interrupt is
asserted after the smart card removal.
Write ‘1’ to clear.

19 R/W1C 0x0 ATRDONE
ATR Done Interrupt. When enabled, this interrupt is asserted-after the
ATR sequence is successfully. completed.
Write ‘1’ to clear.

18 R/W1C 0x0 ATRFAIL
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ATR Fail Interrupt. When enabled, this interrupt is asserted if the ATR
sequence fails.

Write ‘1’ to clear.

17 R/W1C 0x0 C2CFULL

Two Consecutive Characters Limit Interrupt. When enabled, this
interrupt is asserted if the time between two consecutive characters,
transmitted between the Smart Card and the Reader in both
directions, is equal the Two Characters Delay Limit described below.
The C2CFULL interrupt is internally enabled from the ATR start to the
deactivation or ATR restart initialization. It is recommended to use
this counter to detect unresponsive Smart Cards.

Write ‘1’ to clear.

16 R/W1C 0x0 CLKSTOPRUN

Smart Card Clock Stop/Run Interrupt. When enabled, this interrupt is
asserted in two cases:

When the smart card clock is’stopped.
When the new character can be started after the clock restart.

To distinguish between the two interrupt caiesivwe recommend
reading the CLKSTOP bit in SCR_CTRL1 registerQ.Q

Write ‘1’ to clear.
v

15:13 |/ / / O <

12 R/W1C 0x0 RXPERR

RX Parity Error Interrupt. When enabled, this interrupt is asserted
after the character with wrong parity was received when the number
of repeated receptions exceeds RXREPEAT value or T=1 protocol is
used.

Write ‘1’ to clear.

11 R/W1C 0x0 RXDONE

RX Done Interrupt. When enabled, this interrupt is asserted after a
character was received from the Smart Card.

Write ‘1’ to clear.

10 R/W1C 0x0 RXFIFOTHD

RX FIFO Threshold Interrupt. When enabled, this interrupt is asserted
if the number of bytes in RX FIFO is equal or exceeds the RX FIFO
threshold.

Write ‘1’ to clear.

9 R/W1C 0x0 RXFIFOFULL

RX FIFO Full Interrupt. When enabled, this interrupt is asserted if the
RX FIFO is filled up.

Write ‘1’ to clear.

8:5 / / /

4 R/W1C 0x0 TXPERR

TX Parity Error Interrupt. When enabled, this interrupt is asserted if
the Smart Card signals wrong character parity during theiguard time
after the character transmission was repeated TXREPEAT times or T=1
protocol is used.

Write ‘1’ to clear.
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6.8.4.4

TR W
3 R/W1C 0x0 TXDONE
TX Done Interrupt. When enabled, this interrupt is asserted after one
character was transmitted to the smart card.
Write ‘1’ to clear.
2 R/W1C 0x0 TXFIFOTHD
TX FIFO Threshold Interrupt. When enabled, this interrupt is asserted
if the number of bytes in TX FIFO is equal or less than the TX FIFO
threshold.
Write ‘1’ to clear.
1 R/W1C 0x0 TXFIFOEMPTY
TX FIFO Empty Interrupt. When enabled, this interrupt is asserted if
the TX FIFO is emptied out.
Write ‘1’ to clear.
0 R/W1C 0x0 TXFIFODONE
TX FIFO Done Interrupt. When enabled, this interrupt is@asserted after
all bytes from TX FIFO ware transferred to the Sm\art Card.
Write ‘1’ to clear. QQ
SCR_FCSR_REG b \<>/
fmistbat : oxoo00C ZRIA{&: 0x0000_0100
UE | HA RINE iR
31:11 |/ / /
10 R/W 0x0 RXFIFOFLUSH
Flush'RX FIFO. RX FIFO is flushed, when ‘1’ is written to this bit.
9 R 0x0 RXFIFOFULL
RX FIFO Full.
8 R Ox1 RXFIFOEMPTY
RX FIFO Empty.
7:3 / / /
2 R/W 0x0 TXFIFOFLUSH
Flush TX FIFO. TX FIFO is flushed, when ‘1’ is written to this bit.
1 R 0x0 TXFIFOFULL
TX FIFO Full.
0 R Ox1 TXFIFOEMPTY
TX FIFO Empty.
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6.8.4.5

6.8.4.6

6.8.4.7

SCR_FIFOCNT_REG

fRiEHAL : ox0010

2XIA1E: 0x0000_0000

E

Pl

RAIAE

D

31:24

R/W

0x0

RXFTH
RX FIFO Threshold

These bits set the interrupt threshold of RX FIFO. The interrupt is
asserted when the number of bytes it receives is equal to, or exceeds
the threshold.

23:16

R/W

0x0

TXFTH
TX FIFO Threshold

These bits set the interrupt threshold of TX FIFO. The interrupt is
asserted when the number of\bytes in TX FIFO is equal to or'less than
the threshold.

15:8

0x0

RXFCNT .
>
N

RX FIFO Counter S
These bits provide the number of bytes stored>|n the RXFIFO.

7:0

0x0

TXFCNT ©
TX FIFO Counter

These bits provide the number of bytes stored in the TXFIFO.

SCR_REPEAT_REG

fmisbht : ox0014

2XIA{E: 0x0000_0000

=

1A

RRIAE

R

15:8

/

/

7:4
>’

R/W

0x0

RXRPT
RX Repeat

This is a 4-bit register that specifies the number of attempts to
request character re-transmission after wrong parity was detected.
The re-transmission of the character is<requested using the error
signal during the guard time.

3:0

R/W

0x0

TXRPT
TX Repeat

This is a 4-bit register that specifies the number of attempts to
re-transmit the character after the Smart Card signals the wrong
parity during the guard time.

SCR_CLKDIV_REG

fmisthht : ox0018

2RIA{E: 0x0000_0000

g

1A

RRIAE

2%

31:16

R/W

0x0

BAUDDIV

Baud Clock Divisor. This 16-bit register defines the divisor value used
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6.8.4.8

6.8.4.9

Y TECH B WE
to generate the Baud Clock impulses from the system clock.
BA UD — f:vysclk

2*(BAUDDIV +1)

15:0 R/W 0x0 SCCDIV
Smart Card Clock Divisor. This 16-bit register defines the divisor value
used to generate the Smart Card Clock from the system clock.
f — j;yxdk

el 2% (SCCDIV +1)

Jocen is the frequency of Smart Card Clock Signal.
Sose is the frequency of APB Clock.

SCR_LTIM REG

fRigHbat : oxoo1c EXIA{E: 0x0000_0000

I | iAhin RINE R

31:24 |/ / / : R

23:16 | R/W 0x0 ATR
ATR Start Limit. This 16-bit register defines the maximum time
between the/rising, edge of the scrstn signal and the start of ATR
response.

P * « Lo

ATR Start Limit = 128* ATR* ~ scclk |

15:8 R/W 0x0 RST
Reset Duration. This 16-bit register sets the duration of the Smart
Card reset sequence. This value is same for the cold and warm reset.
Cold/Warm Reset Duration=128* RST* Tcon .

7

7:0 R/W 0x0 ACT
Activation/Deactivation Time. This 16-bit register sets the duration of
each part of the activation and deactivation sequence.
Activation/Deactivation Duration = 128* ACT * Tocen .

1
710L‘lk = f
seclkjs the Smart Card Clock Cycle.

SCR_CTIM_REG

fmistbht : ox0020 EXIA{E: 0x0000_0000

I | iAhin MINME R

31:16 {'R/W 0x0 CHARLIMIT
Character Limit. This 16-bit register sets the maximum time between
the leading edges of two consecutive characters. The value is ETUs.

15:8 |/ / /
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6.8.4.10

6.8.4.11

7:0

R/W

0x0

GUARDTIME

Character Guard time. This 8-bit register sets a delay at the end of
each character transmitted from the Smart Card Reader to the Smart
Card. The value is in ETUs. The parity erroris besides signaled during
the guard time.

SCR_LCTLR_REG

fRizHhit : 0x0030

2XIA{E: 0x0000_0000

g

1A

RRIAE

R

31:8

/

/

7

R/W

0x0

DSCVPPPP

Direct Smart Card Vpp Pause/Prog. It provides direct access to
SCVPPPP output.

R/W

0x0

DSCVPPEN

Direct Smart Card Vpp Enable. It provides direet 3ccess to SCVPPEN
output. QQ

R/W

0x0

AUTOADEAVPP <>/

Automati?Vpp Handlings\When high, it enables automatic handling of
DSVPPEN and DSVPPPP signals during activation and deactivation
sequence.

R/W

0x0

DSCvCC

Direct Smart Card MCC. When DIRACCPADS='1’, the DSCVCC bit
provides direct'access to SCVCC pad.

R/W

0x0

DSCRST

Direct Smart Card Clock. When DIRACCPADS='1’, the DSCRST bit
provides direct access to SCRST pad.

RIW

0x0

DSCCLK

Direct Smart Card Clock. When DIRACCPADS="1’, the DSCCLK bit
provides direct access to SCCLK pad.

R/W

0x0

DSCIO

Direct Smart Card Input/Output. When DIRACCPADS="1’, the DSCIO
bit provides direct access to SCIO pad.

R/W

0x0

DIRACCPADS

Direct Access to Smart Card Pads. When high, it disables a serial
interface functionality and enables direct control of the smart card
pads using following 4 bits.

SCR_FSM_REG

fRizHhat : ox003C

2XIA{E: 0x0000_0000

g

1A

RRIAE

R

31:24

R

0x0

ATR_Structure_FSM
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23:16 | R 0x0 ATR_FSM
15:8 R 0x0 ACT_FSM
7:0 R 0x0 SCR_FSM
6.8.4.12 SCR_DT_REG
fRigiuit : oxo040 2XIA{E: 0x0000_03FF
I | iAhin MINME R
31:0 | R/W 0x3ff SCR_Debounce_Time
Set the debounce time value.The time uint is the cycle of SCCLK.
6.8.4.13 SCR_FIFO:REG
frisHhit : ox0100 ERIA{E: 0x0000_0000
I | iAhin RIAE R
31:8 |/ / / v
7:0 R/W 0x0 FIFO_DATA
This 8-bit register provides access to the RX and TX FIFO buffers. The
TX.FIFO is acecessed during the APB write transfer. The RX FIFO is
accessed during the APB read transfer.
6.8.4.14 SCR_VER_REG
frigihit : ox03FC ERIA{E: 0x0001_0000
iIEg | iAin MINME &R
31:24°] / / /
7
24:16 | R Ox1 GEN_VER
Generation version.
15:8 | R 0x0 SUB_VER
Sub version.
7:0 R 0x0 PRJ_VER

Project version.

6.9 BFIIE#NEEIEZZ(GPADC)

GPADCE— N ASEIE % IR E AR 12 R RN F AL 1028 ZADCE— PR REILF 728 (SAR)

6.9.1 iR
HRES,
FTERSNT:

® 12 PR 10 (BT SAR BURENIL 2R

HRAFRE ©2021 T INSZ BB B IR AT, RE—TIRF] 261



TECH

<A

6.9.2

6.9.2.1

o 3BEXMEMR, F9WEBEELI AT vBAT BEIN
® FIFO #EFFHRAREN 64
e HJEE[E: vDD EXT (1.8~3.3V) , RN AEE: 0~ 2.5V
o EARIFIME: 1IMHz
o IRBER
o IEEELLRA AU
o TIFINMRIEER
B ERERRT
B EREREIEER
W ESE IR
B RREIRET

IheeE R Py 2
EHiEE /0
GPADCIESEAEE ] FEFf o o O

6- 13 GPADC iZiEIERE]

Ademux<3:0> Oﬁ‘—|

pad0 0— 0000
padl o— 0001
pad2 o— 0010
pad3«70— 0011
padd 0—0100 MUX
pad5 o— 0101
pad6’ 0—{(0110
pad7 O— 0111
vbatsense 0— 1*** EXT LDO
Vin
v Range: 0~Vref

ADC  [—F/—o0 Data<ll:0>

Vref

e
Vbg 1.25V.
Regulator
0
VDD=33Vo—0 gas | 125v | MUX —%—
VDD=3.1V o—1 Div

Mode<O>
$ ) 0:1.25>1.4
Mode<2> 1:1.25->2.5
0: DIV=1.25/3.3
1: DIV=1.25/3.1

Ademux<3> Mode<1>
0: Vbg
1: LDO DIV

GPADCHYHE f#F iR a0 T,
o = 0~7 @ERY, Vref U4 TF Mode<2:0>, U1 TN

Mode<2:0> Description for Vref Generation

000 Vref=1.4V, regulated from Vbg(1.25V)
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BR: W
001 Vref=2.5V, regulated from Vbg(1.25V)
010 Vref=1.4V, generated from 3.3V VDD
011 Vref=2.5V, generated from 3.3V VDD
100 Same to case 000
101 Same to case 001
110 Vref=1.4V, generated from 3.1V VDD
111 Vref=2.5V, generated from 3.1V VDD
o £ 8 @& VBAT BBIERY, Vref =4 (NZIETF Mode<0>, TR,
Mode<0> Description for Vref Generation
0 Vref=1.4V, regulated from Vbg(1.25V)
1 Vref=2.5V, regulated from Vbg(1.25V) < >
® Worst case [/ F, Vref JRBVTIIREE 10us HITEIL, v
® VBAT sense'=1/3 * VBAT, <O \,<>/
o ENRINFERT
6.9.2.2 EOES
& 6-5GPADC IEO55
(EReE=L R ERNEA it
GPADCO Analog Input 10 Analog
GPADCT Analogdnput 10 Analog
GPADC2 Analog Input 10 Analog
GPADC3 Analog Input 10 Analog
GPADC4 Analog Input 10 Analog
GPADCS5 Analog Input 10 Analog
GPADC6 Analog Input 10 Analog
GPADC7 Reserved Reserved Reserved
GPADC8 VBAT Input VBAT Analog
6.9.2.3 T{ERRN
o FIREHRI(
GPADC TEIEEMIBE SRl —/R¥LHt, FHIRBUEEMEN N BERSIEST FEE T,
o FREIFFZIRIET(
GPADC TEFREEERBIE TR — T AR, IR EMEN A BERSRIET FETo
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6.9.3

6.9.4
6.9.4.1

o ELSIIIRI

GPADC TEFREIEEREBEEL MBI INIHFLE, A RBUEE RN N@E R HEET T To

o AR

GPADC KIFMFMEIEEBEHTT, FIFERINFHFN FIFO, FIFO REN 32 HZHFHETIEH,

GPADC FHF25IR

RiRE Eitht

GPADC 0x40043000

HFda ite2aubls R

GP_SR/CON_REG 0x0000 GPADC Sample Rate Configure Register

GP. CTRL_REG 0x0004 GPADC Control Register

GP_CS_EN_REG 0x0008 GPADC Compare and<§elecvt Enable Register

GP_FIFO_INTC_REG 0x000C GPADC FIFO In<t>e;rupt Control Register

GP_FIFO_INTS_REG 0x0010 V GPADC'FIFO Iﬁterrupt Status Register

GP_FIFO_DATA_REG 0x0014 GPADC FIFO Data Register

GP_CDATA_REG 0x0018 GPADC Calibration Data Register

GP_DATAL_INTC_REG 0x0020 GPADC Data Low Interrupt Configure
Register

GP_DATAH_INTC_REG 0x0024 GPADC Data High Interrupt Configure
Register

GP.DATA_INTC_REG 0x0028 GPADC Data Interrupt Configure Register

7

GP_DATAL. INTS_REG 0x0030 GPADC Data Low Interrupt Status Register

GP_DATAH_INTS_REG 0x0034 GPADC Data High Interrupt Status Register

GP_DATA_INTS_REG 0x0038 GPADC Data‘lnterrupt Status Register

GP_CHn_CMP_DATA_REG

0x0040 +4 * n

GPADC CH n Compare Data Register

GP_CHn_DATA_REG

0x0080 +4 * n

GPADC CH n Data Register

GPADC F7F25#ER

GP_SR_CON_REG

frizHhit : 0x0000

ERIA{E: 0x0207_0033

g |58 RRIAE 5%
31:16 | R/W 0x207(50K) | FS_DIV.
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6.9.4.2

ADC Sample Frequency Divider

KA R BA=RAF Bt [+ 2L BT [E]+ == ()

XFRYEIE TACQ BLE, EHBEIERE A 17 > HOSC & EA
4 FS_DIV>TACQ+17 BY, SEPRFEAFZSI HOSC/(FS_DIV+1)

H FS_DIV<TACQ+17 BY, FPRFAEZI HOSC/(TACQ+18)

CLK_IN/(n+1)
Note: HOSC = 26MHz, n = 0x207; HOSC = 40MHz, n = Ox31F

15:0

R/W

0x33(2uS)

TACQ.

ADC acquire time

CLK_IN/(n+1)

Note: HOSC = 26MHz, n = 0x33;:HOSC = 40MHz, n = Ox4F

GP_CTRL_REG

fRizHhit : ox0004

2RIA{E: 0x0080_0000

E

Pl

RAIAE

D

31:24

R/ W

0x0

ADC_FIRST DLY:

ADC First Convert Delay setting, ADC conversion of each channel is
delayed by N samples

23:22

/

21:20

R/W

0x0

ADC_OP_BIAS.(Adjust the bandwidth of the ADC amplifier)
ADC OP Bias

19:18

R/W

0x0

GPADC Work Mode

00: Single conversion mode

01: Single-cycle conversion mode
10: Continuous conversion mode

11: Burst conversion-mode

17

R/W

0x0

ADC_CALI_EN:
ADC Calibration

1: start Calibration, it is clear to O after calibration

16

R/W

0x0

ADC_EN.
ADC Function Enable
0: Disable
1: Enable

Note: the work mode and the channel number must be set before the
ADC_EN bit being set.

15:6

/

R/W

0x0

VBAT_DET_EN
0: disable

1: enable
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R R

Note: the 8th channel is designed for VBAT Voltage Detection and this
bit should be set to 1 before enable the CH8
4 R/W 0x0 LP_EN
0: disable
1: enable
3:1 R/W 0x0 VREF_MODE_SEL
000: Vref is 1.4V from BG, choose when vdd is 1.6V~3V
001: Vref is 2.5V from BG, choose when vdd is 3V~3.6V
010: Vref is 2.5V from divider of EXT_LDO, choose when vdd=3.3V
110: Vref is 2.5V from divider of EXT_LDO, choose when vdd=3.1V
others: reserved
0 R/W 0x0 ADC_LDO_EN
0: disable
1: enable
Note: before enabling the ADC function, yo\u fmust enable the
LDO-ADC firstly.
6.9.4.3 GP_CS_EN_REG : <>/
Rzttt : 0x0008 RRIA{E: 0x0000_0000
g Jh1a] FINME | R
31:24 / / /
[n+16] R/W 0x0 ADC_CHn/CMP_EN
(n=0-8) Channel'n Compare Enable
0: Disable
1: Enable
15:8 / / /
[n] R/W 0x0 ADC_CHn_SELECT.
(n=0-8) Analog input channel n Select
0: Disable
1: Enable
6.9.4.4 GP_FIFO_INTC_REG
fRizihit : oxo00C ZRiA{E: 0x0000_1F00
g |i7in RRINE 5%
31:19 |/ / /
18 R/W 0x0 FIFO_DATA_DRQ_EN
ADC FIFO Data DRQ Enable
0:Disable
1:Enable
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6.9.4.5

17

R/W

0x0 FIFO_OVERRUN_IRQ_EN.

ADC FIFO Over Run IRQ Enable
0: Disable

1: Enable

16

R/W

0x0 FIFO_DATA_IRQ_EN.

ADC FIFO Data Available IRQ Enable
0: Disable

1: Enable

15:14

/ /

13:8

R/W

Ox1F FIFO_TRIG_LEVEL.
Interrupt and DMA request trigger level for ADC
Trigger Level = TXTL + 1

7:5

/ /

R/W1C

ADC FIFO Flush
A
Write v wto flush TX FIFO, self clear\% ‘0’

0x0 FIFO_FLUSH. S

3:0

/

/ /

GP_FIFO_INTS_REG

fRiEHAL : ox0010

ZRiA{E: 0x0000_0000

E

Pl

RAIAE 2D

31:18

/

/ /

17
s

R/W1C

0x0 FIFO_OVERRUN_PENDING.
ADC FIFO Over Run IRQ pending
0: No Pending IRQ

1: FIFO Overrun‘Pending IRQ

condition fails

Write ‘1’ to clear this interrupt or automatic clear if interrupt

16

R/W1C

0x0 FIFO_DATA_PENDING.

ADC FIFO Data Available pending Bit
0: NO Pending IRQ

1: FIFO Available Pending IRQ

condition fails

Write ‘1’ to clear this interrupt or automatic clear if interrupt

15:14

/ /

13:8

0x0 RXA_CNT.
ADC FIFO available Sample Word Counter
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7:0 / / /

6.9.4.6 GP_FIFO_DATA_REG

fmistbht : ox0014 ERIA{E: 0x0000_0000

AE | HE INE iR

31:12 |/ / /

11:.0 | R/W 0xX GP_FIFO_DATA
GPADC Data in FIFO

6.9.4.7 GP_CDATA_REG

fRizihit : ox0018 ZRIA{E: 0x0000_0000
I8 | Ahin MINME R
11:0 |R/W 0x000 GP_CDATA S
GPADC Calibration Data X P
6.9.4.8 GP_DATAL_INTC_REG O >
fRizihit : 0x0020 ZRiA{E: 0x0000_0000

g 1A MINME | R

31:8 / / /
[n] RW 0 CHn_LOW_[RQ_EN
(n=0-8) 0: Disable
1: Enable

6.9.49 GP,DATAH_ INTC_REG

fRizHhiL : 0x0024 ZRiA{E: 0x0000_0000

g 1A MINME | R

31:8 / / /
[n] RW 0 CHn_ HIGH_IRQ_EN
(n=0-8) 0: Disable

1: Enable

6.9.4.10 GP_DATA_INTC_REG

fRizihiL : 0x0028 ZRIA{E: 0x0000_0000

uE Al INE | HR
31:8 / / /
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6.9.4.12

6.9.4.13

6.9.4.14

(W)
(n] RW 0 CHn_DATA_IRQ_EN
(n=0-8) 0: Disable
1: Enable
GP_DATAL_INTS REG
fRizihit : ox0030 ZRiA{E: 0x0000_0000
& T1A] MIME | R
31:8 / / /
[n] RW 0 CHn_ LOW_PENGDING
(n=0-8) 1: Channel n Voltage Low Available Pending IRQ
Write ‘1’ to clear this interrupt or automatic clear if interrupt
condition fails
GP_DATAH_INTS_REG -
fRiZtuit : ox0034 2XIA1E: 0x0000_0000
& iR MIME | R
31:8 / / /
[n] RW 0 CHn_ HIGH_PENGDING
(n=0-8) 1: Channel n VoltageHigh Available Pending IRQ
Write ‘1" to clear this interrupt or automatic clear if interrupt
condition fails
GP_DATA_INTS_REG
fRigiit : ox0038 #XIA{E: 0x0000_0000
g 1A MIME | R
31:8 / / /
[n] RW 0 CHn_DATA_PENGDING
(n=0-8) 0: NO Pending IRQ

1: Channel n Data Available Pending IRQ

Write ‘1’ to clear this interrupt or automatic clear if interrupt
condition fails

GP_CHn_CMP_DATA_REG

izt : 0x0040 +4 * n

ERIA{E: 0xOBFF_0400

(n = 0-8)
UE | AR RINE R
31:28 | / / /
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27:16 | R/W OxBFF CHn_CMP_HIG_DATA
Channel n Voltage High Value

15:12 |/ / /

11:0 | R/W 0x400 CHn_CMP_LOW_DATA
Channel n Voltage Low Value

6.9.4.15 GP_CHn_DATA_REG

mi&Hbit : 0x0080 +4 * n

2XIA{E: 0x0000_0000

(n =0-8)
e Gl MINME | FaRd
31:12 / / /
11:0 R 0x000 GP_CHn_DATA
Channel n Data & 2
I

6.10 &EFH I/0(GPIO)

6.10.1 HpHR

XR806 $Zfft 7 %X 26 1 GPIOGEA 10)5 1M, FiRimE BB EMAINEE, PILURTECE EZESCIAE 1/0 5

il _E 28 E FH GPIO THEE,

XR806 A FFNEAAY GPIO 1§11 GPIO A1 AGPIO, & GPIO B LABRE LU IZEIN:

e N/ it/ F=(HiZ)RI

o AR EREk T
o GHRE: FnhIKEh

o  FHAFHEH: ERIANTHINFE 90KQ (FE PVT St F+30%89ZE 1K)

o 555 MR EXaNRhlT 0: BB MBF. LA, TG, JLA

® 14 PIREE |0 AJ LG ETE hibernate RS (KA RTCIHTF) T@EIIMERRUTIRER R St
® FTERY 10 ATLUKETE STANDBY 830 (RTC Ml AC T 1F) TiELIMNRAUTIREE R A

= 10 AGPIO ThEeRR ERINAESN, ERILUENT ARIRIZE S AT ERRFMNENIIgE, XE 10 A1%
S R 8 @88 ADC (BIE 8 RRERERNE VBAT BBIE) o

A D=3 =|

PA23 TES A L EBBREIE RN, FERIEENEAAUER LBHIEITRS.
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B M
6.10.2 GPIO IhgEd#R
&R 6-6 XR806Bxxx GPI0O E A X AR

‘GPIO FUNCZ/\/\/ FUNC3 \5UNC4 FUNC5 - |FUNC8 | FUNCO
PAQO FEM_CTRLL AUDIO_PWMP | TWI1_SCL | IR_RX KEY_YO | PWMS/ECTS
PAO1 FEM_CTRL2 AUDIO_PWMN | TWI1_SDA | FLASH_CS1 KEY.Y1 | PWM6/ECT6
PA10/WUPIOO | ADC_CHO SPIO_MOSI - UART1_RX KEY_ Y2 | IR_TX
PA11/WUPIO1 | ADC_CH1 SPI0_MISO 125 MCLK | UARTL_TX KEY_Y3 | IR_RX
PA12/WUPIO2 | ADC_CH2 PWM4/ECT4 | 125_BCLK IR_TX KEY_Y4 | TWIO_SCL
PA13/WUPIO3 {'ADC_CH3 PWMS/ECTS | 125_DI UART2_TX KEY_Y5 | TWIO_SDA
PA14/WUPIO4 | ADC_CH4 PWM6/ECT6 | 125_DO UART2_RX KEY_Y6 = | -
PA15/WUPIOS | ADC_CHS SPI0_CSO 125_LRCLK | UART2_CTS ke ¥7. Phrwit_scL
PA16/WUPIO6 | ADC_CH6 SPI0_CLK - UART2_RTS % | (KEY_X0' | TWI1_SDA
PA17/WUPIO7 | TWIO_SCL AUDIO_PwMP"32K0sco IR_TX > KEY X1 |-
PA18/WUPIO8 | TWIO_SDA AUDIO_PWMN | FEM_CTRL2 | FLASH_C51 KEY X2 | -
PA19/WUPIO9 | UART2_RTS CARD_DATA ' | PWMO/ECTO | SPIO_MOSI KEY_X3 | AUDIO_PWMP
PA20/WUPIO10 | UART2_CTS CARD_CLK PWIMII/ECTL | SPIO_MISO KEY_X4 | AUDIO_PWMN
PA21/WUPIO11 | UART2_RX CARD_RST PWM2/ECT2 | SPIO_CS0 KEY_X5 | 125_DO
PA22/WUPIO12 | UART2_TX CARD_DETECT | PWM3/ECT3 | SPIO_CLK KEY_X6 | 12S_LRCLK
PA23/WUPIO13". | BEXO_PUP_OUT | IR_RX FEM_CTRL1 | FEM_CTRL2 KEY_X7 “|'125_MCLK
JTEST
PBOO! UARTO_TX ITAG_TMS PWMA4/ECT4 | SWD_TMS KEY.Y8 | -
PBO1! UARTO_RX JITAG_TCK PWMS/ECTS | SWD_TCK KEY Y9 |-
PBO2 UARTO_CTS JITAG_TDO PWM6/ECT6 | FLASH_WP/IO2 | KEY_Y10 | SWD_TMS
PBO3 UARTO_RTS JTAG_TDI PWM7/ECT7 | FLASH_HOLD/IO3 | KEY_Y11 | SWD_TCK
PBO4 SPI0_MOS| PWMO/ECTO | UARTL_RTS | FLASH_MOSI/IO0 | KEY_Y12 | 12S_BCLK
PBOS SPIO_MISO PWM1/ECT1 | UART1_CTS | FLASH_MISO/IO1 | KEY_Y13 | 125_DI
PBO6 SPI0_CS0 PWM2/ECT2 | UART1_RX | FLASH_CSO KEY_Y14 |125_DO
PBO7 SPIO_CLK PWM3/ECT3 | UARTL_TX | FLASH_CLK KEY_Y15 | 125_LRCLK
PB14! UART1_TX UART2"TX TWI1_SCL | UARTO_CTS KEY_YO .|{PWMS/ECTS
PB15! UART1_RX UART2_RX TWI1_SDA | UARTO_RTS KEY.Y1 | PWM6/ECT6

RANFRE ©2021 NS ZBERBRAR. RE—TIRF] 271




HRAD @TECH

2R R

GPIO <© FUNC2 FUNC3 FUNC4 FUNC5 FUNfzs/ FUNC9
PAOO FEM_CTRL1 AUDIO_PWMP | TWI1_SCL IR_RX KEY_YO | PWMS5/ECTS
PAO1 FEM_CTRL2 AUDIO_PWMN | TWI1_SDA | FLASH_CS1 KEY_Y1 | PWM6/ECT6
PA10/WUPIOO | ADC_CHO SPI0_MOSI - UART1_RX KEY_Y2 | IR_TX
PA11/WUPIO1 | ADC_CH1 SPIO_MISO 125_MCLK UART1_TX KEY_Y3 | IR_RX
PA12/WUPIO2 | ADC_CH2 PWMA4/ECT4 125_BCLK IR_TX KEY_Y4 | TWIO_SCL
PA13/WUPIO3 | ADC_CH3 PWMS5/ECT5 12S_DI UART2_TX KEY_Y5 | TWIO_SDA
PA14/WUPIO4 | ADC_CH4 PWM6/ECT6 125_DO UART2_RX KEY_Y6 |-
PA15/WUPIO5 /|"ADC_CH5 SPI0_CSO 12S_LRCLK UART2_CTS KEY_Y7 | TWI1_SCL
PA16/WUPIO6 | ADC_CH6 SPIO_CLK - UART2_RTS KEY_X0 | TWI1_SDA
PA17/WUPIO7 | TWIO_SCL AUDIO_PWMP | 32KOSCO IR_TX éEY_)Xl \
PA18/WUPIO8 | TWIO_SDA AUDIO_PWMN | FEM_CTRL2 | FLASH_CS1 40 [(KEY.X2 | -
PA19/WUPIO9 | UART2_RTS CARD_DATA PWIMO/ECTO {»SPIO_MOSI KEY_X3 | AUDIO_PWMP
PA20/WUPIO10 | UART2_CTS CARD_CLK PWM1/ECT1 | SPIO_MISO KEY_X4 | AUDIO_PWMN
PA21/WUPIO11 | UART2_RX CARD_RST PWM2/ECT2 | SPIO_CSO KEY_X5 | 125_DO
PA22/WUPIO12 | UART2_TX CARD_DETECT |/PWMS3/ECT3 | SPIO_CLK KEY_X6 | 12S_LRCLK
PA23/WUPIO13 | DCXO_PUP_OUT| IRZRX FEM_CTRL1 | FEM_CTRL2 KEY_X7 | 125_MCLK
JTEST
PBOO! UARTO_TX JTAG_TMS PWMA4/ECT4 | SWD:TMS KEY_Y8 |-
PBO1! UARTO_RX JTAG_TCK PWMS/ECTS | SWD_TCK KEY_Y9 | -
PBO2 UARTO_CTS JTAG_TDO PWM6/ECT6 | FLASH_WP/IO2 | KEY-Y10 | SWD_TMS
PBO3 UARTO_RTS JTAG_TDI PWM7/ECT7 | FLASH_HOLD/IO3 | KEY_Y11 | SWD_TCK
PBO4 SPIO_MOSI PWMO/ECTO UART1_RTS | FLASH_MOSI/IO0 | KEY_Y12 | I125_BCLK
PBO5 SPIO_MISO PWM1/ECT1 UART1_CTS | FLASH_MISO/IO1 | KEY_Y13 | 125_DI
PBO6 SPI0_CSO PWM2/ECT2 UART1_RX | FLASH_CSO KEY_Y14 | 125_DO
PBO7 SPIO_CLK PWMS3/ECT3 UART1_TX FLASH_CLK KEY_Y15 | 12S_LRCLK
PB14! UART1_TX UART2_TX TWI1_SCL UARTO_CTS KEY_YO | PWMS5/ECT5
PB15? UART1_RX UART2_RX TWI1_SDA | UARTO_RTS KEY_Y1 | PWM6/ECT6
L] note
1. 7% 1.8V/3.3V/5V 10 BB AT HAt 10 Rz 1.8v/3.3v BBEATE;

MANFRIE©2021 TN ZBERIRBRAT. RE—TIRF 272




HRAD @TECH

B M

GPIO <0 FUNC2 FUNC3 FUNC4 FUNC5 FUN/CB/ FUNC9
PAOO FEM_CTRL1 AUDIO_PWMP | TWI1_SCL IR_RX KEY_YO | PWMS5/ECT5
PAO1 FEM_CTRL2 AUDIO_PWMN | TWI1_SDA | FLASH_CS1 KEY_Y1 | PWM6/ECT6
PA10/WUPIOO | ADC_CHO SPIO_MOSI - UART1_RX KEY_Y2 | IR_TX
PA11/WUPIO1 | ADC_CH1 SPI0_MISO 12S_MCLK UART1_TX KEY_Y3 | IR_RX
PA12/WUPIO2 | ADC_CH2 PWMA4/ECT4 12S_BCLK IR_TX KEY_Y4 | TWIO_SCL
PA13/WUPIO3 | ADC_CH3 PWMS/ECT5 12S_DI UART2_TX KEY_Y5 | TWIO_SDA
PA14/WUPIO4 | ADC_CH4 PWM6/ECT6 125_DO UART2_RX KEY_Y6 |-
PA15/WUPIO5 /|"ADC_CH5 SPIO_CSO 12S_LRCLK UART2_CTS KEY_Y7 | TWI1_SCL
PA16/WUPIO6 | ADC_CH6 SPI0_CLK - UART2_RTS KEY_XO | TWI1_SDA
PA17/WUPIO7 | TWIO_SCL AUDIO_PWMP | 32KOSCO IR_TX ggv_)m \
PA18/WUPIO8 | TWIO_SDA AUDIO_PWMN | FEM_CTRL2 | FLASH_CS1 40 [(KEY.X2 " | -
PA19/WUPIO9 | UART2_RTS CARD_DATA PWMO/ECTO |- SPIO_MOS| KEY_X3 | AUDIO_PWMP
PA20/WUPIO10 | UART2_CTS CARD_CLK PWM1/ECT1 | SPIO_MISO KEY_X4 | AUDIO_PWMN
PA21/WUPIO11 | UART2_RX CARD_RST PWMZ2/ECT2 | SPIO_CSO KEY_X5 | 125_DO
PA22/WUPIO12 | UART2_TX CARD_DETECT | PWMB3/ECT3 | SPIO_CLK KEY_X6 | 12S_LRCLK
PA23/WUPIO13 | DCXO_PUP_OUT«| IRZRX FEM_CTRL1 | FEM_CTRL2 KEY_X7 | 125_MCLK
JTEST
PBOO! UARTO_TX JTAG_TMS PWMA4/ECT4 | SWD:TMS KEY_Y8 | -
PBO1! UARTO_RX JTAG_TCK PWMS5/ECTS [ SWD_TCK KEY_Y9 | -
PBO2 UARTO_CTS JTAG_TDO PWM6/ECT6 | FLASH_WP/IO2 | KEY-Y10 | SWD_TMS
PBO3 UARTO_RTS JTAG_TDI PWM7/ECT7 | FLASH_HOLD/IO3 | KEY_Y11 | SWD_TCK
PBO4 SPI0_MOSI PWMO/ECTO UART1_RTS | FLASH_MOSI/IO0 | KEY_Y12 | I125_BCLK
PBOS SPIO_MISO PWM1/ECT1 UART1_CTS | FLASH_MISO/IO1 | KEY_Y13 | 125_DI
PBO6 SPIO_CSO PWM2/ECT2 UART1_RX | FLASH_CSO KEY_Y14 |125_DO
PBO7 SPIO_CLK PWM3/ECT3 UART1_TX | FLASH_CLK KEY_Y15 | 12S_LRCLK
PB14! UART1_TX UART2_TX TWI1_SCL UARTO_CTS KEY_YO | PWMS5/ECTS
PB15? UART1_RX UART2_RX TWI1_SDA | UARTO_RTS KEY_Y1 | PWM6/ECT6
2. HhINeEER IS E (XR806 PIN MUX.pdf) ;
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6.10.3

2R R
& 6-7 XR806Axxx GPI0O EFAX AR
GPIO FUNC2 FUNC3 FUNC4 FUNC5 FUNC6
PA11/WUPIO1 | ADC_CH1 SPI0_MISO 12S_MCLK UART1_TX EINTA11
PA12/WUPIO2 | ADC_CH2 PWM4/ECT4 | 125_BCLK IR_TX EINTA12
PA13/WUPIO3 | ADC_CH3 PWMS/ECTS | 125_DI UART2_TX EINTA13
PA19/WUPIO9 UART2_RTS CARD_DATA PWMO/ECTO | SPIO_MOSI EINTA19
PA20/WUPIO10 | UART2_CTS CARD_CLK PWM1/ECT1 | SPIO_MISO EINTA20
PA21/WUPIO11 | UART2_RX CARD_RST PWM2/ECT2 | SPIO_CSO EINTA21
PA22/WUPIO12 | UART2_TX CARD_DETECT | PWM3/ECT3 | SPIO_CLK EINTA22
PA23/WUPIO13/ | DCXO_PUP_OUT | IR_RX FEM_CTRL1 | FEM_CTRL2 EINTA23
TEST >
PBOO! UARTO_TX JTAG_TMS PWMA4/ECT4 | SWD_TNS\ EINTBO
PBO1Y UARTO_RX JTAG_TCK PWM5/ECTS SWDATEK EINTB1
PBO2 UARTO_CTS JTAG_TDO PWM6/ECT6 | FLASH WP/I02 EINTB2
PBO3 UARTO_RTS JTAG_TD! PWM7/ECT7 | FLASH_HOLD/IO3 | EINTB3
PBO4 SPI0_MOSI PWMO/ECTO ~ | UART1_RTS | FLASH_MOSI/IOO | EINTB4
PBOS SPI0_MISO PWM1/ECT1 ~ | UART1_CTS | FLASH_MISO/IO1 | EINTB5
PBO6 SPI0_€S0 PWM2/ECT2 | UARTI_RX | FLASH_CSO EINTB6
PBO7 SPI0ACLK PWM3/ECT3 | UARTI_TX | FLASH_CLK EINTB7
PB14 UART1_TX UART2_TX TWI1_SCL UARTO_CTS EINTB14
PB15 UART1_RX UART2_RX TWI1_SDA | UARTO_RTS EINTB15

[ ] nore

1. 245 1.8V/3.3V/5V 10 BB A HM 10 R HF 1.8V/3.3V BERE;

2. HMIhEEREIR TS E (XR806 PIN MUX.pdf) ;

GPIO B fFRTIR

1BIRE Eihit

GPI0 Controller 0x40050000

EERY fRTsHoAE R

Pn_CFGO_REG n*0x0024 + 0x00 Port n Configure Register 0 (n = 0,1)
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6.10.4
6.10.4.1

6.10.4.2

Pn_CFG1_REG n*0x0024 + 0x04 Port n Configure Register 1(n = 0,1)
Pn_CFG2_REG n*0x0024 + 0x08 Port n Configure Register 2 (n =0,1)
Pn_CFG3_REG n*0x0024 + 0x0C Port n Configure Register 3 (n =0,1)
Pn_DATA_REG n*0x0024 + 0x10 Port n Data Register (n=0,1)
Pn_DRVO_REG n*0x0024 + 0x14 Port n Multi-Driving Register 0 (n = 0,1)
Pn_DRV1_REG n*0x0024 + 0x18 Port n Multi-Driving Register 1 (n =0,1)
Pn_PULLO_REG n*0x0024 + 0x1C Port n Pull Register 0 (n =0,1)
Pn_PULL1_REG n*0x0024 + 0x20 Port n Pull Register 1 (n =0,1)

Pn_EINT CFGO_REG

0x0200 + n*0x20 + 0x00

PIQ:External Interrupt Configure Register 0

Pn_EINT_CFG1_REG

0x0200 + n*0x20 + 0x04

P10 External Interrupt Configure Register 1

Pn_EINT_CFG2_REG

0x0200 + n*0x20 + 0x08

PIO External Interrugt%onfigure Register 2

Pn_EINT_CFG3_REG

0x0200 + n*0x20 + 0x0C

PIO External I%errupt Configure Register 3

Pn_EINT_CTL_REG 0x0200+ n*0x20 + 0x10 PIO External Interrupt Control Register
Pn_EINT_STA_REG 0x0200 + n*0x20'+ 0x14 PIO External Interrupt Status Register
Pn_EINT_DBC_REG 0x0200,+ n*0x20 +0x18 PIO External Interrupt Debounce Register

GPIO FE& A
Pn_CFGO_REG

mizHt :n*0x24 + 0x00

2R1A{E: 0x0000_0007

n=0,1

uE i8] RIAME | 8k

[4*m+3:4*m] R/W 0x7 GPIO Group n I0 m Config
(m=0~7)

Pn_CFG1_REG

fmiEhht :n*ox24 + 0x04

ZXiA{E: 0x0000_0007

n=0,1
iIE iRl MIME | R
R/W 0x7 GPIO Group n 10 m Config

[4*(m-8)+3:4*(m-8)
]

(m =8~15)

Note: The function numbers please refer to the Pin
Multiplexing: If this IO is not exist, this field is reserved.
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6.10.4.3 Pn_CFG2_REG
fRiguht :n*ox24 + 0x08 2RIA{E: 0x0000_0007
n=0,1
e 9] MIAME | Rk
[4*(m-16)+3:4*(m-1 | R/W 0x7 GPIO Group n 10 m Config
6)]
(m =16723) Note: The function numbers please refer to the Pin
Multiplexing. If this IO is not exist, this field is reserved.
6.10.4.4 Pn_CFG3_REG
fmistbht :n*ox24 + 0x0C ZRIA{E: 0x0000_0007
n=0,1
fiIg iR MIME | Rk
[4*(m-24)+3:4*(m-2 | R/W 0x7 GPIO Group n IO m Config QQ
4
) 8
(m =24731) ‘Notein Thesfunctiondnumbers please refer to the Pin
Multiplexing. If this 10 is'not exist, this field is reserved.
6.10.4.5 Pn_DATA_REG
fRight :n*ox24 + 0x10 2XIA{E: 0x0000_0000
n=0,1
e 9] MIAME | Rk
31:0 R/W 0 DATA
If the port is configured as input, the corresponding bit is
> the pin state. If the port is configured as.output, the pin
state is the same as the corresponding <bit. The read bit
value is -the value setup by software. If the port is
configured as functional pin, the undefined value will be
read.
6.10.4.6 Pn_DRVO_REG
fmisHbht :n*ox24 + 0x14 ZRIA{E: 0x0000_0001
n=0,1
e 9] MIAME | Rk
[2*m+1:2*m] R/W ox1 DRV_STRENGTH

(m = 15~0)

00: level O
10: level 2

01: level 1
11: level 3

Note: This field is'only valid when the related 10 is exist.
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6.10.4.7 Pn_DRV1_REG

fRight :n*ox24 + 0x18 2XIA{E: 0x0000_0001
n=0,1
e i8] MIAME | Rk
[2*(m-16]+1:2*(m-1 | R/W ox1 DRV_STRENGTH
6)] 00: level O 01: level 1
(m =31716) 10: level 2 11: level 3
Note: This field is only valid when the related 10 is exist.

6.10.4.8 Pn_PULLO_REG

fRigHAl :n*0x24 + 0x1C ZXiA{E: 0x0000_0000
n=0,1
g el FIME | @R
[2*m+1:2*m] R/W 0x0 guLL 7
(m =15~0) 00: NO PULL 01: Pull-Up
10: Pull-Down 11:/
Note: This field is only valid when the related 10 is exist.

6.10.4.9 Pn_PULL1 REG

fRisHbht :n*0x24 + 0x20 ZXIA{E: 0x0000_0000
n=0,1
iIE iRl MINE | R
[2*(m-16]+1:2*(m-1 | R/W 0x0 PULL
o)l 00: NO PULL 01: Pull-Up
(m =31~16) 10: Pull-Down 11:/
Note: This field is only valid when the related 10 is exist.

6.10.4.10 Pn_EINT_CFGO_REG

fRisHbht :0x200 + 0x20*n + 0x00 ZRIA{E: 0x0000_0007
s Hia] RiAME | R

[4*m+3:4*m] R/W 0x0 EINT_MODE

(m=0v7)

0: Positive Edge
1: Negative Edge
2: High Level
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3: Low Level
4: Double Edge
others: /

Note: This field is only valid when the related 10 is exist.

6.10.4.11Pn_EINT_CFG1_REG

{RIZHAE :0x200 + 0x20*n + 0x04

2R1A{E: 0x0000_0000

[4*(m-8)+3:4*(m-8)
]

(m = 8~15)

fusE 318 RUAE | R
R/W 0x0 EINT_MODE

0: Positive Edge
1: Negative Edge

2: High Level >
3: Low Level S

4: Double Edge v
\gthers:/ \Q/

Note: This field is only valid when the related 10 is exist.

6.10.4.12 Pn_EINT_CFG2_REG

fRIzHhAE :0x200 + 0x20*n + 0x08

2R1A{E: 0x0000_0000

e i8] MINE | R
[4*(m-16)+3:4*(md | R/AW 0x0 EINT_MODE

6)]

(n$= L 0: Positive Edge

1: Negative Edge
2: High Level

3: Low Level

4: Double Edge
others: /

Note: This field is only valid when the related 10 is exist.

6.10.4.13 Pn_EINT_CFG3_REG

{fR#E#hht :0x200 + 0x20*n + 0x0C

ZXiA{E: 0x0000_0000

4)]
(m = 24~31)

g Al RiAME | R
[4*(m-24)+3:4%(m-2 | R/W 0x0 EINT_MODE

0: Positive Edge
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1: Negative Edge
2: High Level

3: Low Level

4: Double Edge
others: /

Note: This field is only valid when the related 10 is exist.

6.10.4.14 Pn_EINT_CTRL_REG

{fRiEthht :0x200 + 0x20*n + 0x0C

ZXiA{E: 0x0000_0000

e i8] MIME | Rk
m R/W 0x0 EINT_IRQEN
(m=31~0) 0: disable
1: enable >
Note: This field is only valid when the@élated I0'is exist.
6.10.4.15 Pn_EINT_STA_REG N
fRTEHALE :0x200 + 0x20*n + 0x14 ZRIA{E: 0x0000_0000
e i8] MIME | R
[m] R/W 0x0 EINT_IRQST
(m=31~0) 0: nothing
1:irq pending
write 1 to clear
Note: This field isonly valid when the related 10 js exist.
6.10.4.16 PA_EINT.DBC_ REG
fRTEHALE :0x200 + 0x20*n + 0x18 ZRiA{E: 0x0000_0000
e 9] MiNE | R
31:7 / / /
6:4 R/W 0 Debounce Clock Pre-Scale n
The selected clock is prescaled by 2*n
31 / / /
0 R/W 0x0 PIO_INT_CLK_SEL
0: LFCLK
1: HFCLK
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7 SO (Audio)

7.1 EHFEIRTNRIEED SR (Audio-PWM)

7.1.1  #EOR

XR806EH —MIFESPWM (DPWM) ZLEREaHIKENES, FATFIEENIMNERDIET IR ARE. DPWMELLE]
IR Eh 2@ RAFAIFFIPCMEG A K E 73 JXBhAudio_PWMPFIAudio_PWMN5 R, DPWMZ{t4a HIKEh
22094 HIBE = 5 FVDDIORE[E,

FEFMEWT:

o HEEHFTEHIN PWM LERHIHIKEEF(CLD)
W~ SNR >=95dB (A-Weighting)
B THD+N <=-80dB (A-Weighting)

B 5338KHzZ48KHZBCLDSRAE R

® —64x18 {il FIFO FiF CLD #¥iE(Eta

® TI4RIEM FIFO FE
® % DMA FIAlT

7.1.2 IheEiER
7.1.2.1 ERIEE

pus

Audio-PWM Class-DIR &)281% 48 4E B840 F Bl 7R.
& 7- 1 Audio-PWM Class-D IXRELZ tEIEE]

SN

APB Bus

L PWMP
= PWMN

X

N Mixer
7.1.2.2 EOES
&R 7-1Audio-PWM EES
S8 | KB 1::37 S , .
’\\Q\ /\\Q\ /\‘Q\ 4‘0\
PWMP 0] Differential positive output to Digital PWM Class-D.
PWMN 0 Differential negative output.to Digital PWM Class-D.
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7.1.2.3 BISE NI R HERiREA
e fish

TEH#ER T HRFEIMPWM Class-DIXE23HIBT IR, AP BJ ATERS #hiT 2R 70(CCM)RERBT iR B . FC
B HZER.

B 7- 2 Audio-PWM Class-D JRRhEERI R St

APBCLK I_D TXFIFO
BUS CLK Gating
Digital Control
Registers
CKSEL
960M/39
=24.615MHz
12S )
128 MCLK 8 \
Gating <&
R
X :
960M/DIV
=120/80/60/+/24MHz
Class D
CLD MCLK Gating

CLD_DIG_EN

12S(slave)
MCLK/BCLK

o Efi

TEHRSR T8 SHPWM Class-DIRENS3H0 S (iR, SYS_RSTHIBUS_RSTA] LIS (i RAERDEI T 25 o
SYSJSJEE%%E&%E%?%T#, BUS_RST/*= 4 F-CCMIRIR I N B9 5 17 25

'7-3 Audio-PWM Class-D IRz & (I R4

BUS_RST
SYS_RST
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o  rhlif
HFEHMPWM Class-DIRTh 2RV T R 4t 40 T EIFf o
Bl 7- 4 Audio-PWM Class-D JREN3Z P UT R 4T
CLD IRQ_EN —j_
CLD_IRQ_STATUS —
CLD_OVERRUN_IRQ_EN — \ N~ CLD_IRQ
CLD_OVERRUN_IRQ_STATUS—___/ 21~
CLD_UNDERRUN_IRQ_EN —}
CLD_UNDERRUN_IRQ_STATUS —
7.1.2.4 HEVHEAET
TESE THFEMPWM Class-DIRsh2s I A WV HEEHEE,
B 7-5 Audio-PWM Class-D IR N33 FEAEE] Py <
AW1826 s
<>/
Digital
Audio PWM
7.1.3  Audio-PWM Class-D Driver {72875
>
BIRE Eihik
Audio PWM Class-D Driver 0x40044000
HFead fRigHhit &R
CLD_DIG_CTRL_REG 0x00 Class-D Digital Control Register
CLD_FIFO_CTRL_REG 0x04 Class-D FIFO Control Register
CLD_FIFO_STA_REG 0x08 Class-D FIFO Status Register
CLD_TXDATA_REG 0x0C Class-D TX DATA Register
CLD_TXENT_REG 0x10 Class=D TX FIFO Counter Register
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7.14
7.1.4.1

Audio-PWM Class-D Driver ZF {72 fiiA
CLD_DIG_CTRL_REG

fRizHhit : 0x0000 2RiA{E: 0x0096_CCO3

g | AR RAIAE D

31 R/W 0x0 Class-D clock enable
0: Disable
1: Enable

30 R/W 0x0 PWM module reset control
0: reset asserted

1:reset de-asserted

29 R/W 0x0 Reserved

28 R/W 0x0 PWM_DIG_EN. >
PWM Digital Enable &
0: Disable

1: Enablegs~

27:26 | R/W 0x0 Reserved

25:24 | R/W 0x0 PWM MODULATION MODE
00:156x (48k series)
01:136x (44.1k series)
10:128x (Slave Mode)
11:64x(Slave Mode)

23 R/W Ox1 Class-D dither enable
O:disable

4 1:enable

22:21 || R/W 0x0 Class-D dither level selection
00:1

01:3

10:7

11:15

20 R/W Ox1 Class-D mute detection enable
O:disable

1:enable

19:17 | R/W 0x3 Class-D mute detection in time: @1/fs
000:16

001:32

010:64

011:128

100:256
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101:512
110:1024
111:2048

16:14 | R/W

0x3

clsd_dsm_tun

class-d modulating gain control
000:2/8

001:3/8

010:4/8

011:5/8

100:6/8

101:7/8

110: 8/8

111:9/9

13:12 | R/W

0x0

CLD_PTN_SEL

CLD Pattern Select < >

00: Normal(Audio sample from CLD mixer) QQ

01: -6 dB sin‘wave b

> RS
10: -60.dB’sin Wave i
11: zero data

11 R/W

Ox1

CLD_DVC_ZCD_EN

Class-D'DVC/Zero Cross Detect Enable
0:disable

l:enable

10:4 R/W

0x40

CLD_DVC_VOL (CLD DVC)

Class-D DVC volume

(-47.25dB To 47.25dB, 0.75dB/Step)
0x00: Mute

0x01: -47.25dB

Ox3E =-1.5dB
0x3F =-0.75dB
0x40 = 0dB
0x41=0.75dB
0x42 = 1.5dB

Ox7F = 47.25dB

3:2 R/W

0x0

Reserved

1:0 R/W

0x3

TX_MIX_CTRL
00: TXL

01: TXR

10: TXL+TXR
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7.1.4.2

11: (TXL+TXR)/2

CLD_FIFO_CTRL_REG

fRizHhit : 0x0004

ZRIA{&: 0x0000_1000

g

1A

RRIAE

R

31:27

/

/

26

R/W

0x0

SEND_LASAT.
Audio sample select when TX FIFO under run
0: Sending zero

1: Sending last audio sample

25

R/W

0XO0

réserved

24

R/W

0x0

FIFO_MODE.

For18-bits transmitted audio sample: »
0: FIFO_1[17:0] = {TXDATA[31:14]} S
1: Reserved

For 16-bits;transmitted audio sample: \,<>
0: FIFO_I[17:0] = {TXDATA[15:0], 2'b0}

1: FIFO_I[17:0] = {TXDATA[31:16], 2'b0}

23

/

22:21

R/W

0x0

CLD_DRQ_CLR_CNT.

When TX FIFO available room less than or equal N, DRQ Request will
be de-asserted. N is defined here:

00: DRQ De-asserted when WLEVEL > TXTL
01: 4

10: 8

11: 16

20:13

/

12:7

R/W

0x20

TX_TRIG_LEVEL.
TX FIFO Empty Trigger Level (TXTL[5:0])

Interrupt and DMA request trigger level for TX FIFO normal condition.

IRQ/DRQ Generated when WLEVEL < TXTL

Notes:
WLEVEL represents the number of valid samples in the TX FIFO
Only TXTL[5:0] valid when TXMODE =0

R/W

0x0

CLD_MONO_EN.
Class-D Mono Enable

0: Stereo, 32 levels FIFO
1: mono, 64 levels FIFO

When enabled, L & R channel send same data
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7.1.43

R/W

0x0

TX_SAMPLE_BITS.

Transmitting Audio Sample Resolution
0: 16 bits

1: 18 bits

R/W

0x0

CLD_DRQ_EN.

Class-D FIFO Empty DRQ Enable
0: Disable

1: Enable

R/W

0x0

CLD_IRQ_EN.

Class-D FIFO Empty IRQ Enable
0: Disable

1:Enable

R/W

0x0

FIFO_UNDERRUN_IRQ_EN.

Class-D FIFO Under Run IRQ Enable v
0: Disable &
1: Enable

R/W

0x0

FIFO_OVE\QIVRUN_IRQ_EN.

Class-D FIFO Over Run IRQ Enable
0: Disable

1: Enable

R/WC

0x0

FIFO_FLUSH.
Class-D FIFO Flush
Write 1" to flush TX FIFO, self clear to '0'

CLD_FIFO: STA_REG

friStbht : ox0008

ZRiA{E: 0x0080_4008

E

Pl

RAIAE

2D

31:24

/

/

23

R

Ox1

TX_EMPTY.

TX FIFO Empty

0: More than one sample point in TX FIFO (>= 1 word)
1: No anyone sample point in TX FIFO

22:15

/

14:8

0x40

TXE_CNT.
TX FIFO Empty Space Word Counter

7:4

/

R/W1C

Ox1

TXE_INT.
TX FIFO Empty Pending Interrupt
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7.1.4.4

7.1.45

7.2

7.2.1

0: No Pending IRQ
1: FIFO Empty Pending Interrupt

Write '1' to clear this interrupt or automatic clear if interrupt
condition fails:

2 R/W1C 0x0 TXU_INT.
TX FIFO Under run Pending Interrupt
0: No Pending Interrupt
1: FIFO Under run Pending Interrupt
Write '1' to clear this interrupt
1 R/W1C 0x0 TXO_INT.
TX FIFO Overrun Pending Interrupt
0: No Pending Interrupt
1: FIFO Overrun Pending Interrupt
Write '1' to clear this interrupt
-
0 / / / <
AC_CLD_TXDATA_REG v
fRizihit : oxo00C ZRiA{E: 0x0000_0000
iIg |5 MINE iR
31.0 | W 0x0 TX_DATA.
Transmitting left;sright channel sample data should be written this
register one by one. The left channel sample data is first and then the
right channel' sample.
CLD_TXCNT_REG
fRiZuit : ox0010 2XIA1E: 0x0000_0000
IE | A5 MINE iR
31:0 R/W 0x0 TX_CNT.

TX Sample Counter

The audio 'sample number of sending into TXFIFO. When one sample
is put into TXFIFO by DMA or by host 10, the TX sample counter
register increases by one. The TX sample counter register can be set
to any initial valve at any time. After been updated by the initial
value, the counter register should count on base of this initial value.

Notes: It is used for Audio Synchronization

MFHIEOITHI25(DAUDIO)

1R

HFEMEOERRTERATERAEFMSENERIDT A ZEERESREIER. 155 88 X FinE12518
I, EXFFRIN. AXTFRIN, PCMIRTUHTOMIET,

DAudiofy I E4F M0 T
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RRAD €220 TeCH B RS

® RIEHRA Philips Inter-IC sound (125) 243155

& RALWFF. BAMFF. pcM ERFET D ZERE B (TOM)ER
® H[FEIRIEA LRCK # LRCKR BY, B MEOSZFARNREFEHATEE
o LIHEWMIFEYP TIFELR

o HFE/MER

o ZRFPIEEORE

o THF 8 (iuF 32 UM AIASINRE D PR

o T8 MBI 8 (iF 32 N FIIAREE

® STHEFRFEEM 8KHz F 192KHz

o 1 MEUERIHSIRD

® ¥F 8 (i u-law M 8 i Alaw L& I4E4RID

o — 32 URFRE 128 FEUIEAIE FIFO, —1 32 I/ RE 64 FUEIRIZIR g{d V

o HISTEI4IE POM ISR : 1 BCLK ZEEE(RIM)FI 2 BCLKs ZREE (M) v
722 IhEedR pes <

7.2.2.1 1EIRIEE
DAudiofy I ERIZ 4B HEE 90 T B P e
7- 6 DAudio AZBBIBIER

— X o
System 5 5 1 R - N
Bus 3 3 2 B
(APB)
A T
|
: \4
7 Register I Claak o
: Divide
! MCLKL I -
64x32- 128
(I bits Engine “«—> = P BCLK
< ——
V] RX FIFO M < > LRCK
u
128x32- X » SDO
bits , PCM
v TX FIFO ”| Engine - sol
|

7.2.2.2 EOES

TFRRARTDAI (DAudio Interface) BISMER(E S, BCLKMILRCKIIN@I/0, HDAIBCE N F %A, BCLK
FLRCKy %t 5| Bl HDAIECE Sy i & BY, BCLKFILRCKEING IR, MCLKZ R FIMERig &t 5 (M, SDO
ERITHERLA, SDIZRITHIERARL, XT@RI/OwONER, BENikOEH .
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<A

% 7-2 DAudio #EOES

=S8 | KB &R

MCLK 0 Digital Audio Interface MCLK Output

LRCK I/0 Digital Audio Interface Serial Clock

BCLK I/0 Digital Audio Interface Sample Rate Clock/Sync
SDO 0 Digital Audio Interface Serial Data Output

SDI I

Digital Audio Interface Serial Data input

7.2.2.3 BtEhR

B DAREHIZEE = P RERVIS e A AT LUEEHE R —MEADAIR R, TRER T DAIRYRS #HR,
BRI UERNHEH SR TR E, EEMIHEER.

&R 7-3 DAI IR

BrghRFR | R

Audio_PLL 24,576Mhz or 22.5792Mhz gengerated by AUDIO-PLLto produce. 48KHz or 44.1KHz serial
frequency.

7.2.2.4 BEiEA

DAISZIHMEIZSIRT. X TFIZSIRE A XTTI2SIRTL. PCMIZATOMIET . 2R B LUBIT IR B DART
HIEF RS REFEDAI TERE A —1,

7-7 ¥RE 125/TDM-12S XA F

BCLK
DOUT/DIN 8 slot
[TDM-12S'mode]

DOUT/DIN 4 slot
[TDM-I12S mode]

DOUT/DIN 2 slot
[12S mode]

LRCK ] Left Channel Right Channel |

slot m=0~7

1/fs

¥
1
1
'
1
|

2046 1 (3 (5 )7

0
(13
(o)

,n-:ﬂn-z

1] 0\\ sample

MSB

LSB
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HRAD TECH 2L FRER

7-8 AT /TDM-Left IR BIE

| 1/fs
LRCK Left Channel \ Right Channel [
BeLk /][] ———— S ——
8slot | y |
[TDM-Right mode] \OA2A4A6 ¢ 103 05 )7
4slot ! eV y :
: 0 2 ) -1 3 )
[TDM-Right mode] | M—>
2 slot 3
O I
[Right mode] ! D <I
slot m=0~7
\n-l\n-z\ b ‘ 1 ‘0 ‘ samp|e
MSB LSB
7-9 A XIFT/TOM-Right IEBY
; 1/fs <
LRCK Left Channel | Right Channel £ A
BcLk [[1]]]] ——— ol = I
8 slot | = ay
[TDM-Right mode] 0 2 /4 )6 ) 1 3T s !
4slot ! S\ / |
: C O Xa2m) -1 3 )
[TDM-Right mode]
2 slot
[Right mode] ! @ <I
slot m=0~7
n-1n-2l -~ 1110} sample
MSB LSB

7.2.2.5 HRMFIR(E

DAIBSEREHRES AEN S B RAIBE. DAL, BEIRE. DMARBIELE/XAER, THE/L
TORF AR IAX A IS B

o ZRAILE

ARILENE—P B IEHREIZGPIO, FAADAKORLHREASIM, AFAIUESIMEBIEHREIX
—IfiRE. DAIMBYsHIRACE REIEST LU TR,

B, NIUETCCMURRAIPLL_AUDIO_CTRL_REGHIPLL_ENABLE{Y & B Z4ASIEIF,

5%, WiJ{EPLL_AUDIO_CTRL_REGHRIG B FSMHIAVINZ, SNBIAEIFRIECE 7] & RIBT #hR 5 B,

B=4, Y MZFIPLL_AUDIO_CTRL_REGHJLOCK{IZE 9 1AY, A7t DAIO_CLK_REG/DAI1_CLK_REGTFF
DAIJ#%,

BI5, %= EDAIFIBUS_RST_REG3#9{i1[13:12], Hi@id BUS_GATING_REG2{{iI[13:12]FTFFDAIE L FF %,

® DAl {1%a1k

ARIGETRG, AILUEEDAINZEFER 1o
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8%, SINBEX N EFESUERXF LB/ BAAI(DAI_CTLO]), TX/ZAAL(DAI_CTL2))FIRXE B
(DAI_CTL[1]),

ZfE, WAUBITREDAI_FCTL[25:24]F 7788 B OREFRTX/RX FIFO,

B[S, JBTIEDAI_TXCNT/DAI_RXCNTZ {221 05 BRTX/RX FIFOT+4K 28,
LA E{EFERL T DAIRFIIa LIS 2,

® FES5SDMAIRE

TEEAMIZHEIDAIZET, HARECETWI, @I TWIEEDAIZRAMMIE, BXECE RIS EDARIY
WUNTWIETHEFSRRR. AE, TMIRETBRA. FFEE. 825, MRXNMAET, BX5ES
B] ATERLSE AR R

DAt =ML IR A%, &RENMWAINEDMA, EX M AHTRFERADAIBYDRATIEERNE],
o fEBE/XHIER
BSt, @I EEFFAR DAL CTL2:1RMERETX/RX, #AT, BidKEDAI_CTLHRGIobe enablefil 513K /3

FADAI, J4Globe EnableF 03>k 7] DA, < >
S
7.2.2.6 BRI >
W3S DAl R, MR BT R E R E 0. ©7

® DAl FEAFNFEER
B 7-10 DAI TEX B FE

LRCK P

Td(LRCK)—p~ ~— 3

- D : ~ I AN
BCLK Sh 2 AN e
Td(DO-BCLK)—p>  <€— |

TA(DOLROK)-_p- - |

sour | 2 & A I D

o | T+(DI) 4—» ‘W

DIN 'Y < \/
&R 7-4 DAl TRIABFER
28 R =IME | BRAE | B
Td(LRCK) LRCK delay - 10 ns
Td(DO-LRCK) LRCK to DOUT delay(For LIF) - 10 ns
Td(DO-BCLK) BCLK to DOUT delay - 10 ns
Ts(DI) DIN setup 4 - ns
Th(DI) DIN hold 4 - ns
Tr BCLK Rise time - 8* ns
Tf BCLK Fall time - 8 ns
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B W
® DA MERXBIFER
7-11 DAl MIER B P E
LRCK Th(LRCK) j>\/
BCLK . A o TRCK] 7 Tapo-Bel),
DOUT > < Td(DO-LRCK) > >
3 Ts(Dl) > [ TN >

DIN > > < >
& 7-5DAI EEXNFER
& . R . =/|\ = (1

/4 N %‘i & =IME | BKE 4;%14
Ts(LRCK) LRCK setup 4 - ns
Th(LRCK) LRCK hold 4 - 2l ns
Td(DO-LRCK) LRCK to DOUT delay(For LJF) - 10 ns
Td(DO-BCLK) BCLK to.BOUTdelay = 7 10 ns
Ts(DI) DIN setup 4 - ns
Th(DI) DIN hold 4 - ns
Tr BCLK Rise time - 4 ns

7.2.3 DAUDIO E7F285I%
, X N
i) F & &
A\ A\
Digital Audio 0x40042C00
EERE N s | <
¢ N
DA _CTL 0x0000 Digital Audio Control Register
DA_FMTO 0x0004 Digital Audio Format Register 0
DA_FMT1 0x0008 Digital Audio Format Register 1
DA_ISTA 0x000C Digital Audio Interrupt Status Register
DA_RXFIFO 0x0010 Digital Audio RX FIFO Register
DA_FCTL 0x0014 Digital Audio FIFO Control Register
DA_FSTA 0x0018 Digital Audio FIFO Status Register
DA INT 0x001C Digital Audio DMA & Interrupt Control
Register
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7.24
7.24.1

DA_TXFIFO 0x0020 Digital Audio TX FIFO Register
DA_CLKD 0x0024 Digital Audio Clock Divide Register
DA_TXCNT 0x0028 Digital Audio TX Sample Counter Register
DA_RXCNT 0x002C Digital Audio RX Sample Counter Register
DA_CHCFG 0x0030 Digital Audio Channel Configuration
register
DA_TXOCHCFG 0x0034 Digital Audio TXO0 Channel Configuration
register
DA_TX1CHSEL 0x0038 Digital Audio TX1 Channel Select Register
DA_TX2CHSEL 0x003C Digital Audio TX2 Channel Select Register
DA _TX3CHSEL 0x0040 Digital Audio TX3 Channel Select Register
DA_TXOCHMAP 0x0044 Digital Audio TX%\ Channel \ Mapping
Register >
v
DA_TX1CHMAP 0x0048 o Digital Audi& TX1 “Channel Mapping
Register
DA_TX2CHMAP 0x004C Digital Audio TX2 Channel Mapping
Register
DA_TX3CHMAP 0x0050 Digital Audio TX3 Channel Mapping
Register
DA_RXCHSEL 0x0054 Digital Audio RX Channel Select register
DA_RXCHMAP 0x0058 Digital Audio RX Channel Mapping Register
DAUDIO FfFasfid
7
DA_CTRLOREG
< >
fRisHbit : oxo000 - 2XIA{E: 0x0006_0000 Y
9 O . O
fiig (pR | BIAE R © 2
31:19 |/ / /
18 R/W 1 BCLK_OUT
0: input
1: output
17 R/W 1 LRCK_OUT
0: input
1: output
16:9 |/ / /
8 R/W 0 SDOO_EN
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7.2.4.2

0: Disable, Hi-Z state
1: Enable

/

R/W

OUT Mute
0: normal transfer
1: force DOUT to output 0

5:4

R/W

MODE_SEL

Mode Selection

0: PCM mode (offset 0: DSP_B;
1: Left mode (offset 0: L) mode;
2: Right-Justified mode

3:Reserved

offset 1: DSP_A)
offset 1: 12S mode)

R/W

LOOP
Loop back test
0: Normal mode

1: Loop back test

M PE] . '\<.>
When sef” “1°n, connecting thé SDOO with.the SDI

R/W

TXEN

Transmitter Block Enable
0: Disable

1: Enable

R/W

RXEN

Receiver Block Enable
0::Disable

1: Enable

R/W

GEN
Globe Enable

A disable on this bit overrides any other block or channel enables.

0: Disable
1: Enable

DA_FMTO_REG

fRizHhit : 0x0004

2RIA{E: 0x0000_0033

=

1A

RRIAE

R

31

/

/

30

R/W

LRCK_WIDTH

(only apply in PCM mode ) LRCK width
0: LRCK = 1 BCLK width'(short frame)
1: LRCK = 2 BCLK width (long frame)
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29:20

/

19

R/W

LRCK_POLARITY/LRCKR_POLARITY

When apply in'12S / Left-Justified / Right-Justified mode:
0: Left channel when LRCK is low

1: Left channel when LRCK is high

When apply in PCM mode:

0: PCM LRCK/LRCKR asserted at the negative edge

1: PCM LRCK/LRCKR asserted at the positive edge

18

/

17:8

R/W

LRCK_PERIOD

It.is used to program the number of BCLKs per channel of sample
frame. This value is interpreted-as follow:

PCM mode: Number of BCLKs within (Left + Right) channel width

12S / Left-Justified / Right-Justified mode: Number of BCLKs within
each individual channel width (Left or Right) & %

N+1 &

For example:

n=7: «8BCLKwidth

v

©

n=1023: 1024 BCLKs width

R/W

BCLK. POLARITY
0: normal mode, negative edge drive and positive edge sample

1: invert mode, positive edge drive and negative edge sample

6:4

R/W

SR

Sample Resolution
: Reserved

: 8-bit

: 12-bit

: 16-bit

: 20-bit

: 24-bit

: 28-bit

: 32-bit

N o o A WN RO

R/W

EDGE_TRANSFER

0: SDO drive data and SDI sample data at the different BCLK edge
1: SDO drive data and SDI sample data at the same BCLK edge
BCLK_POLARITY =0, use negative edge

BCLK_POLARITY =1, use positive edge

2:0

R/W

0x3

SW
Slot Width Select

0: Reserved
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: 8-bit

1 12-bit
: 16-bit
: 20-bit
: 24-bit
: 28-bit
: 32-bit

N oy o A WwN R

7.2.4.3 DA_CTRL_REG

fRiEHAL : ox0008

ZRIA{E: 0x0000_0030

E |37

RAIAE

D

31:8 |/

7 R/W

RX MLS

MSB / LSB First Select

0: MSB First &
1: LSB First »

6 R/W

TX MLS -

MSB / LSB First Select
0: MSB First
1: LSB First

5:4 R/W

SEXT

Sign Extend in slot [sample resolution < slot width]
0: Zeros or audio gain padding at LSB position
1:Sign extension at MSB position

2: Reserved

3: Transfer 0 after each sample in each slot

3:2 R/W

RX_PDM

PCM Data Mode
0: Linear PCM

1: reserved

2: 8-bits u-law
3: 8-bits A-law

1:0 R/W

TX_PDM
PCM Data Mode
0: Linear PCM

1: reserved

2: 8-bits u-law
3: 8-bits A-law
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7.2.4.4

DA ISTA_REG

fR¥EHhAE : oxo00C

ZRIA1E: 0x0000_0010

E

Pl

RAIAE

D

31:7

/

/

6

R/W

TXU_INT

TX FIFO Under run Pending Interrupt
0: No Pending Interrupt

1: FIFO Under run Pending Interrupt

Write 1 to clear this interrupt

R/W

TXO_INT

TX FIFO Overrun Pending Interrupt

0: No Pending Interrupt

1: FIFO Overrun Pending Interrupt >

Write ‘1’ toclear this interrupt >

R/W

. X
TXE_INT ,
TX FIFO Empty Pending Interrupt
0: No Pending IRQ

1: FIFO Empty Pending Interrupt when data in TX FIFO are less than TX
trigger level

Write ' ‘1" ‘wtor€lear this interrupt or automatic clear if interrupt
condition fails.

/

R/W

RXU_INT

RX FIFO Under run Pending‘nterrupt
0: No Pending Interrupt

1:FIFO Under run Pending Interrupt

Write 1 to clear‘this interrupt

R/W

RXO_INT

RX FIFO Overrun Pending Interrupt
0: No Pending IRQ

1: FIFO Overrun Pending IRQ

Write ‘1’ to clear this interrupt

R/W

RXA_INT
RX FIFO Data Available Pending Interrupt
0: No Pending IRQ

1: Data Available Pending IRQ'when data in RX FIFO are mgre than RX
trigger level

Write ‘1’ to clear this interrupt or automatic clear if interrupt
condition fails.
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7.2.45

7.2.4.6

DA RXFIFO_REG

fRiEHAL : ox0010

2XIA1E: 0x0000_0000

iIg |5 MINE iR
31:0 R 0 RX_DATA
RX Sample
Host can get one sample by reading this register. The left channel
sample data is first and then the right channel sample.
DA_FCTL_REG
fmistbht : ox0014 ERIA{E: 0x0004_00F0
g |3AA MINME R
31 R/W 0 HUB_EN
Audio Hub Enable 2
Q\
0 : Disable >
1:Enable : -~
30:26 | / / /
25 R/W 0 FTX
Write ‘1’ to flush TX FIFO, self clear to ‘0’.
24 R/W 0 FRX
Write ‘1° to flush RX FIFO, self clear to ‘0’.
23:19 |/ / /
18:12 |\R/W 0x40 TXTL
TX FIFO Empty Trigger Level
4 Interrupt and DMA request trigger level for TXFIFO normal condition
Trigger Level = TXTL
11:10 | / / /
9:4 R/W OxF RXTL
RX FIFO Trigger Level
Interrupt and DMA request trigger level for RXFIFO normal condition
Trigger Level = RXTL + 1
3 / / /
2 R/W 0 TXIM
TX FIFO Input Mode (Mode 0, 1)
0;.Valid data at the MSB of TXFIFO register
1: Valid data at the LSB of TXFIFO register
Example for 20-bits transmitted audio sample:
Mode O: FIFO_1[31:0] = {APB_WDATA[31:12], 12’h0}
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HTECH TR W

Mode 1: FIFO_I[31:0] = {APB_WDATA[19:0], 12’h0}

1.0 R/W 0 RXOM
RX FIFO Output Mode (Mode 0, 1, 2, 3)
00: Expanding ‘0’ at LSB of DA_RXFIFO register.
01: Expanding received sample sign bit at MSB of DA_RXFIFO register.
10: Truncating received samples at high half-word of DA_RXFIFO
register and low half-word of DA_RXFIFO register is filled by ‘0’
11: Truncating received samples at low half-word of DA_RXFIFO
register and high half-word of DA_RXFIFO register is expanded by its
sign bit.
Example for 20-bits received audio sample:
Mode 0: APB_RDATA[31:0] = {FIFO_0O[31:12], 12’h0}
Mode 1: APB_RDATA [31:0] = {12{FIFO_O[31]}, FIFO_0O[31:12]}
Mode 2: APB_RDATA [31:0] ={FIFO_0O[31:16], 16’h0}
Mode 3: APB_RDATA [31:0] = {16{FIFO_O[31], FIFO_O[31:16]}

DA_FSTA_REG N

fRizihiL : 0x0018 ZRIA{E: 0x1080_0000

iIg |5 MINE iR

31:29 |/ / /

28 R 1 TXE
TX FIFO Empty
0: No room for new sample in TX FIFO
1: More than one room for new sample in TX FIFO (>= 1 word)

27:24 |/ / /

23:164)R 0x80 TXE_CNT

7

TX FIFO Empty Space Word Counter

15:9°} / / /

8 R 0 RXA
RX FIFO Available
0: No available data in RX FIFO
1: More than one sample in RX FIFO (>= 1 word)

7 / / /

6:0 R 0 RXA_CNT
RX FIFO Available Sample Word Counter
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7.2.4.8

DA INT_REG

fRigHhAL : ox001C

2XIA1E: 0x0000_0000

E

Pl

RAIAE D

31:8

/

/ /

7

R/W

0 TX_DRQ,

TX FIFO Empty DRQ Enable
0: Disable

1: Enable

R/W

0 TXUI_EN

TX FIFO Under run Interrupt Enable
0: Disable

1: Enable

R/W

0 TXOI_EN
TX FIFO Overrun-Interrupt Enable
0: Disable &Y

1: Enable&>

if X FIFO is full.

Whensetto 1 , aninterrupt happens when writing new audio data

R/W

0 TXEILEN

TX FIFO Empty Interrupt Enable
0: Disable

1: Enable

R/W

0 RX: DRQ

RX FIFO Data Available DRQEnable
0: Disable

1: Enable

ki

When set to ‘1
available in-RX FIFO.

, RXFIFO DMA Request line is asserted if Data is

R/W

0 RXUI_EN

RX FIFO Under run Interrupt Enable
0: Disable

1: Enable

R/W

0 RXOI_EN
RX FIFO Overrun Interrupt Enable
0: Disable
l:Enable

R/W

0 RXAI_EN
RX FIFO Data Available Interrupt Enable
0: Disable
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7.2.4.10

| 1: Enable

DA_TXFIFO_REG

fmistbht : 0x0020

2RIA{E: 0x0000_0000

g | A MINME fak

31:0 W 0 TX_DATA
TX Sample
Transmitting left, right channel sample data should be written this
register one by one. The left channel sample data is first and then the
right channel sample.

DA_CLKD_REG

fmigthnt : ox0024

2XIA{E: 0x0000_0000

g |5A #IAE

R

31:9 |/ /

/ o

8 R/W 0

MCLKO_EN. RS
0: Disable MCLK Output
1: Enable MCLK Output

Notes: Whether in Slave or Master mode, when this bit is set to 1,
MCLK should be output.

7:4 R/W 0

BCLKDIV

BCLK Divide Ratio from PLL2
‘reserved

: Divide by 1

: Divide by 2

: Divide by 4

: Divide by 6

: Divide by 8

: Divide by 12

: Divide by 16

: Divide by 24

: Divide by 32

: Divide by 48

: Divide by 64

: Divide by 96

: Divide by 128
: Divide by 176
15: Divide by 192

O 00 N O U1 b W N O

[ T N S G Y
N W N P O

3:0 R/W 0

MCLKDIV
MCLK Divide Ratio from PLL2 Output

0: reserved
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7.2.4.11

7.2.4.12

7.2.4.13

: Divide by 1

: Divide by 2

: Divide by 4

: Divide by 6

: Divide by 8

: Divide by 12

: Divide by 16

: Divide by 24

: Divide by 32

: Divide by 48

: Divide by 64

: Divide by 96

: Divide by 128
: Divide by 176
: Divide by 192

O 00 N O U1 b W N

e Y
UMW N P O

DA_TXCNT_REG

fRIEHuAL : 0x0028

ZRiA{E: 0x0000_0000

E |37

RAIAE

D

31:0 R/W

TX_CNT
TX Sample Counter

The audio sample'number of sending into TXFIFO. When one sample
is put into TXFIFO by DMA or by host 10, the TX sample counter
register increases by one. The TX sample counter register can be set
toany initial valve at any time. After been updated by the initial
value, the counter register should count on base of this initial value.

DA_RXCNT_REG

fristbat : oxo02c

ZRiA{E: 0x0000_0000

E |37

RAIAE

D

31:0 R/W

RX_CNT
RX Sample Counter

The audio sample number of writing into RXFIFO. When one sample is
written by Digital Audio Engine, the RX sample counter register
increases by one. The RX sample counter register can be set to any
initial valve at any time. After been updated by the initial value, the
counter register should count on base of this initial value.

DA_CHCFG_REG

fRiEHAL : 0x0030

ZRiA{E: 0x0000_0000

LE | 7

RAIAE

R

31:10 |/

/
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HRHD@TECH

7.2.4.14

9 R/W 0 TX_SLOT_HIZ
0: normal mode for the last half cycle of BCLK in the slot
1: turn to hi-z state for the last half cycle of BCLK in the slot
8 R/W 0 TXn_STATE
0: transfer level 0 when not transferring slot
1: turn to hi-z state (TDM) when not transferring slot
7 / / /
6:4 R/W 0 RX_SLOT_NUM
RX Channel/Slot Number which between CPU/DMA and FIFO
0: 1 channel or slot
7: 8 channels or slots
3 / / /
2:0 R/W 0 TX_SLOT_NUM S

v

0:1 chan@el or slot O

7: 8 channels or slots

TX Channel/Slot Number which between CPU/BMA and FIFO

DA_TXnCHSEL_REG

{RisHbiE : 0x34 + N*4
(N=0,1,2,3)

2XIA{E: 0x0000_0000

g | HiE MINME iR
31:13°( / / /
190 r/w 0 TXn_OFFSET
TXn offset tune, TXn data offset to LRCK
0: no offset
1: data is offset by 1 BCLKs to LRCK
11:4 R/W 0 TXn_CHEN
TXn Channel (slot) enable, bit[11:4] refer to slot [7:0]. When one or
more slot(s) is(are) disabled, the affected slot(s) is(are) set to disable
state
0: disable
1: enable
3 / / /
2:0 R/W 0 TXn_CHSEL

TXn Channel (slot) number Select for each output
0: 1 channel / slot
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B W=
| | | | 7: 8 channels / slots
7.2.4.15 DA_TXnCHMAP_REG
< 5 > O
fmisHat : oxaa+n*a RRIA{E: 0x0000_0000 ~
Y
N

(n=0,1,2,3) < o S
iIE | iAin MINE R
31 / / /
30:28 | R/W 0 TXn_CH7_MAP

TXn Channel7 Mapping

0: 1st sample

7: 8th sample
27 / / / >
26:24 | R/W 0 TXn_CH6_MAP ><>

TXn Channel6-Mapping <>/

0: 1st sarﬁbie >

7: 8th sample
23 / / /
22:20 | R/W 0 TXn_CH5_MAP

TXn Channel5 Mapping

0: 1st sample

7: 8th sample

>

19 / / /
18:16 | R/W 0 TXn_CH4_MAP

TXn Channel4 Mapping

0: 1st sample

7: 8th sample
15 / / /
14:12 | R/W 0 TXn_CH3_MAP

TXn Channel3 Mapping

0: 1st sample

7: 8th sample
11 / / /
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7.2.4.16

7.2.4.17

B W
10:8 R/W 0 TXn_CH2_MAP
TXn Channel2 Mapping
0: 1st sample
7: 8th sample
7 / / /
6:4 R/W 0 TXn_CH1_MAP
TXn Channell Mapping
0: 1st sample
7:8th sample
3 / / /
2:0 R/W 0 TXn_CHO_MAP
TXn Channel0 Mapping
0: 1st sample o
. L
Q y
7: 8th sample
DA_RXCHSEL_REG
fRizihit : ox0054 ZRiA{E: 0x0000_0000
IE |ihiA MINE iR
31:13 |/ / /
12 R/W 0 RX_OFFSET
> RX offset tune, RX data offset to LRCK
0: no offset
1: data is offset by 1 BCLKs to LRCK
11:3 / /
2:0 R/W 0 RX_CHSEL
RX Channel (slot) number Select for input
0: 1 channel / slot
7: 8 channels / slots
DA_RXCHMAP_REG
frigiudt : ox0058 2XIA{E: 0x0000_0000
g | A MINE R
31 / / /
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N\

oﬁgth sample

‘\ Q¢\ \'Q\
HRRD@L@ & B
30:28 | R/W 0 RX_CH7_MAP <>©
% RX Channel7 Map@iﬁg
QQ <&
0: 1st sample
©<>
O
7: 8th sample
27 / / /
26:24 | R/W 0 RX_CH6_MAP
RX Channel6 Mapping
0: 1st sample
\\5'\\ K\/'@Sth sample
N [~
23|/ / 1/
<2>2:20 R/W 0 S RX_CH5_MAP Q@
QQ RX Channel5 M@%ing
<&
0: 1st sample .
19 / /
18:16 | R/W 0

|/

RX_CH3_MAP <
- <

RX Channel3 I@%ping
0: 1st sam@Q
&

7: 8th sample
11 / / /
10:8 | R/W 0 RX_CH2_MAP
RX Channel2 Mapping
0: 1st sample
QA JEN QD
(1S N A
N bg/ 8th sample \Y
7|/ / / N
6:4 R/W %0 RX_CH1_MAP

&

<><B?f$2ﬁﬁﬁ©2021 r')\w%aae%ﬁﬁﬁrmao 1%%—tﬂ©1§z$ﬁﬂ




:-mnb@{)gﬁl & o OB W

S S TX Channell MappingQ N ¢

O QQ 0: 1st sample QQ QQ QQ

< < <& <& <&
<& <& <O < <
QQ Q<> <><> <>Q
QQ S 7: 8th sample S

3 / / /
2:0 R/W 0 RX_CHO_MAP

RX Channel0 Mapping

0: 1st sample

7: 8th sample

& & & &
S S S S
< < <& <

S S & > &
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S S S S S

& & & &
S S S S
< < <& <
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Bk W
IR A RiER
&/ A1 RER
A
AES Advanced Encryption Standard B NSARE
AGC Automatic Gain Control St Al
AHB AMBA High-speed Bus S S RE R L
APB Advanced Peripheral Bus BRINEG S
C
CIR Consumer IR B asMastiEn
CRC Cyclic Redundancy Check BIF ISR
Csl CMOS Sensor Interface CMOS f?@%ﬁ?ﬁ)ﬁ
D S
DES Data Encryption Standard ;ﬁgpu%‘\-ﬁ;&
DLL Delay-Locked Loop " LR SRR
DVFS Dynamic Voltage and Frequency Scaling SAVASAE
E
eMMC Embedded Multi-Media Card BRARZEIEE
|
125 IS ERERABESN 4
L
LSB Least Significant Bit BIRAMAL
My
MAC Media Access Control ARG EEEIR
MSB Most Significant Bit BEEMAI
P
PCM Pulse Code Modulation RO AT B
Q
SPI Synchronous Peripheral Interface BITIMEEEO
w
WLAN Wireless Local Area Network T BN
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